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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1O XMMHUHM Ha YpPOBHE CpeAHEro obmero obOpa3oBaHus paszpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
Odenepanun», TpebOBaHUNA K pe3ylbraraM  OCBOeHHS  (QenepalbHON  00pa3oBaTEIbHON
nporpammbl cpennero obmero odpazoBanus (POIT COO), npencrabieHHbx B DenepaibHOM
rocynapcTBeHHOM oOpasoBarenbHoM crangapre COO, ¢ yuérom KoHmenuuu mnpemnogaBaHus
ydaeOHOro mpeamMera «XUMHsS» B 00pa30BaTeIbHBIX OpraHu3aiusax Poccuiickoit Denepannw,
peaM3YIONINX OCHOBHEIE 00pa30BaTENbHBIE MPOTPAMMBI, I OCHOBHBIX MOJIOKeHUH «CTpaTerun
pasBuTus Bocniutanus B Poccuiickoit ®@enepanuu Ha nepuon no 2025 roga» (Pacmopsikxenue
IIpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTKe NpOorpaMMbl MO XHMHH, K OIPEACICHHIO OOMICH
CTpaTeruu 0Oy4eHHUs, BOCIIUTAHUS U PA3BUTHUS OOyUaIOIIUXCS CPEACTBAMU Y4eOHOIO IMpeaMeTa
«Xumuss» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHIENTYATbHBIC TOJOXKCHHS
OI'OC COO o B3aMOOOYCIIOBICHHOCTH IICJICH, COACpP)KaHUS, pE3yJIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHME, [OJIy4aeMOE€ BBITYCKHUKaMU  0011e00pa3oBaTeIbHON
OpraHM3alliK, SBISCTCS HEOTHEMJIEMOW 4YacThi0 UX 00pa3oBaHHOCTH. OHO  CIIy)KHUT
3aBEpUIAIONIMM JITAllOM peaji3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, NPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHYECKOTO OOpa3oBaHUsA. OTH IIEHHOCTH
KacaroTCsl TIO3HAHMS 3aKOHOB HPUPOJBI, (POPMHUPOBAHUS MHPOBO33PEHHUS M OOLICH KYJIBTYpHI
YeJIOBEeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3J0POBBIO H
NpUpoOIHOH cpene. Peannsyercs xumudeckoe oOpa3oBaHHe 00YYaIOMIUXCS Ha YPOBHE CPETHETO
obmiero oO6pa3oBaHUsI CPEACTBAMH y4eOHOTo mpeamera «XHMHUsS», COACpKAHUE U TOCTPOCHUE
KOTOPOTO ONpEAEIeHbl B MPOrpaMMe IO XUMHUU C Y4E€TOM cHnenu(UKd HAyKd XUMHH, e
3HAYEHUS B IMO3HAHUU MPUPOJABI U B MAaTEpUAIbHOMN KU3HU OOILECTBA, a TAKXKeE C y4ETOM OOIIMX
HeNe W MPUHIUIIOB, XapaKTePHU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEJHEr0 OOIIEero
obpasoBanus B Poccuiickoit @enepanuu.

XUMHS KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK MTPAeT 0COOYIO POJb B COBPEMEHHOMU
[MBUJIM3AIMHU, B CO3JaHUM HOBOW 0a3bl MaTepHalbHON KylIbTypbl. OHa BHOCHT CBOH BKJaja B
(hopMHUpPOBaHKE PAIMOHAIBHOTO HAYYHOTO MBIIIUICHHS], B CO3/IaHUE I[EJIOCTHOTO MPEICTABICHUS
00 OKpYyKarolleM MHUpe Kak O IUHCTBE MPUPOABI U YeIOBEKa, KOTOPOe POPMHUPYETCS B XUMHUH
Ha OCHOBE NOHMMaHHS BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHUPAa, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJACTSIMHU MPUMEHEHHUS.

TecHo B3aUMOJEHCTBYS C€ JPYIMMH €CTECTBEHHBIMU HayKaMHM, XHUMHs —cTaja
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO Tpyla W
KU3HH KKI0r0 wieHa oOmiectBa. CoBpeMeHHasi XUMHs KaK HayKa CO3UaTelbHas, KaK Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PElIeHUE MIO0ATbHBIX MPOOIEM YCTOWYHMBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPbEBOM, DJHEPTETHYECKOM, MHUIIEBOM, HIKOJIOTHYECKON O€30MacHOCTH U
OXpaHbI 3JJ0POBBA.

B coorBercTBMM C OOIIMMH HLENSIMU W MPUHLIUIAMH CpPEIHEro oOuiero oOpazoBaHMS
conepskanue npeamera «Xumus» (10-11 kmaccsl, 6a30Bbli YpPOBEHb U3YUYEHHUS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromMXCs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B KH3Hb COLMyMa,
MIPOOIDKEHHUs 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMUEH.



CocraBngiomuMu  npeamera «XUMUS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «O0111as 1 HeopraHu4eckasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COZepKaHUsI KOTOPBIX
SIBIITFOTCSI OCHOBBI 0230BOM HAYKHU: CHCTEMa 3HAHUH M0 HEOPraHUIECKOW XUMHUH (C BKIIFOUCHUEM
3HaHUH W3 OOIIel XMMHH) M OpraHnyeckord xumun. @opMUpOBaHUE JTaHHOW CHCTEMbl 3HAHUUN
IpU W3YYCHHH TpeaMeTa 00eCleYrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTO0O0Opa3us
BELIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa coaepxanus Kypcos — «Opranndeckas xuMus» u «OO011as 1 HeopraHudeckas
XUMUsD» c(HOpMUpPOBAHA B MPOrpaMMe MO XUMHH Ha OCHOBE CHCTEMHOIO MOJXOAa K W3Y4EHHUIO
yuebHOro Marepuasiia M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONPEACIEHHBIX TEOPETUUYECKUX YpPOBHSAX. Tak, B Kypce€ OpPraHMYECKOM XWMHUM BEIIECTBA
paccMaTpuBaOTCA Ha YPOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHMYECKUX COCHMHECHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U DIJICKTPOHHBIX IIPEACTABICHHUM O CTPOCHUU BELIECTB.
CBeneHus 00 u3yyaeMbIX B Kypce BEIIECTBaxX JAlOTCS B Pa3BUTUU — OT YIVIEBOJOPOJOB 0
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COEIUHEHHMH. B Kypce OpraHMuecKoil XHWMHUU IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS IE€pPBOHAYaAJIbHBIC
MPEJCTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOEHUS, O XMMHUYECKOMN pEaKLUH.

[Ton HOBBIM YIJIOM 3peHHs] B IpeaMere «XuMus» 0a30BOT0 YpOBHSA paccMaTpHBAETCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs TEOPETHYECKUM Marepual Hu
(dakTonornueckrue CBEJACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as u HeopraHUYeCcKass XUMUs» 00y4YaIoIUMCS MPEAOCTABIIAETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TICPHOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJIOJOTHYECKUX TO3UIIHH,
riy0ke TMOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIHMHA 3TOro 3aKOHa — OT 0000maromen 1o
OOBSACHSIIOLIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O Ba)KHEHWIIMX BEILECTBAX, UX COCTaBE, CTPOCHUM, CBONCTBAX U
IIPUMEHEHHH, a TAK)KE O XMMUUYECKUX PEAKLMX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKAaHUs
nononHsercs B Kypcax 10 wum 11 KiaccoB 3ieMEHTaMU COJAEpXKaHUS, HMEIOLUMU
KYJIBTYpPOJIOTMUECKUI M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHMMAaHUIO
B3aMMOCBSA3M XMMHMHM C JIpYTUMH HayKaMH, pacKpbIBalOT €€ posib B IO3HABAaTEIbHOH U
MPAKTUYECKON JEATENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaKEHHS K IPOLECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHUIIOKEHUN XUMHH, IOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOJieMax, CBS3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIBATh MH(POPMALIUIO U MPUMEHATh €€ s MMONOJHEHUS] 3HAHUMU, pelleHus
MHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3ajad. B 1enom conepkanue
yuebOHOoro npenmMera « XUMHS» JaHHOTO YPOBHS U3YyU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
o0yJaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIs1 MOHMMaHUS (PUIOCOPCKUX MIeH, TaKMX Kak:
MaTepUaIbHOE €AMHCTBO HEOPTAaHUYECKOTO0 U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, I03HABAEMOCTb IPUPOIHBIX SBIEHUI MMyTEM 3KCIIEPUMEHTA
U pelIeHHs] NPOTHUBOPEUYMH MEXJy HOBBIMU (paKTaMU M TEOPETHUECKMMM MPEANOCHUIKaMH,
OCO3HaHME POJIM XMMHUU B PEIIEHHH 3KOJOTMYECKHX Mpo0iieM, a Takke MmpodiieM cOepekeHust
SHEPreTHYECKUX PECYPCOB, ChIPbSI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mnnane pemeHus 3agad BOCIUTAHUS, Pa3BUTHS W COLUAIM3AMHM  OOYyYarOIIUXCS
IPUHATBIE TPOTPaMMON IO XUMHUHU TOAXOABI K OINPEACICHUIO COJIEP)KaHHUS W IOCTPOEHUs
npeaMeTa IpeaycMaTpuBaloT (GOpPMUPOBAHHE YHUBEPCATIBHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HAUCHHE I pa3IMYHBIX BUJIOB JIEATEILHOCTH: PELICHUs PoOeM, MOUCKa, aHau3a U
00pa®oTKH HHpOpMAIMHK, HEOOXOMUMBIX JJs TNPUOOPETEHHs] ONblTa MPAKTUYECKOH U
HCCIIEI0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IO3HAHUU XUMHHU.



B npakTuke npenomaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs, TaK U
Ha YpPOBHE cpenHero obmero oOpa3oBaHUS, TMPH  ONPENEICHUU  COJAEpKATEIbHOU
XapaKTePUCTUKUA 1eJeH HM3y4eHHs] TMpeaMeTa HaIpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAULIMOHHO TMpHu3HAETCS (GOpPMUPOBAHHE OCHOB XHMMHUYECKOW HayKu Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKAa WM Kak OJIHOrO W3
KOMIIOHEHTOB MHpPOBOU KynabTyphl. C METONMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OMPEICICHUIO LIeTIeH N3YUCHUS TIPEIMETA ABJISICTCS BIIOJIHE ONIPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3PEHUS TIABHBIMH IIEJISIMUA HM3Y4YCHHs TpenMera «XuMHs Ha
6a3oBoM ypoBHe (10 —11 ki1.) ABIAIOTCS:

(hopMUpOBaHHE CHUCTEMBbI XMMHYECKHX 3HAHWUN KaK BKHEHIICH COCTABIISIONICH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KIIOYEBBIC MOHATHUS, (PyHIAaMeHTalIbHbIC
3aKOHBl M TEOPHUM XUMHH, OCBOCHHUE S3blKa HAyKH, YCBOEHHE M IIOHMMAaHUE CYIIHOCTH
JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMIJICHHE C HCTOpHEH HX
pa3BUTHSA U CTAHOBJICHUS;

dbopMUpoBaHHE U pa3BUTHE MPEICTABICHMI O HAY4YHBIX METOJaX IIO3HAHUS BEUIECTB H
XUMHYECKHX pEeaKIui, HEOOXOMUMBIX IJIsi MPUOOPETEHUS YMEHUN OPHEHTHPOBATHCS B MHPE
BEIIECTB M XHWMHMUYECKUX SIBJICHUM, HMMEIOLIUX MECTO B NPHUPOAE, B IMPAKTUYECKOH U
IMOBCCAHEBHOM JKU3HU;

pa3BUTHE YMEHUW U CIIOCOOOB JIE€ATENHHOCTH, CBSI3aHHBIX C HAOIMIOJEHHEM M OOBSICHEHHEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIFOICHUEM TIPAaBHJI O€30IMaCHOTO OOPAIICHHS C BEICCTBAMH.

Hapsiny ¢ aTum, conepxaTenbHasi XapakTEpUCTHKA IIEJIEH U 3a/lay U3y4YeHUs MpeaMeTa B
nporpamMme 1o XM yTO4YHCHA U CKOPPCKTUPOBAHA B COOTBCTCTBHUU C HOBBIMU IIPUOPUTCTAMU
B cHucTeMe cpeaHero oomiero obpazoBanus. CeroaHss B MpenojaBaHWKd XHUMHUU B OOJbIIEH
CTCIICHHU OTI[aéTCSI MpEaAIIoYTCHUC Hp&KTH‘-IGCKOfI KOMIIOHCHTC COJACPIKaHUA 06yqu1/151,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHKA O0II€00pa3oBaTeNbHON  OpraHU3aluiy,
BJIQJICIOIETO HE HA0OpPOM 3HAHWMU, a (HPYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIIOcO0aMu |
YMEHUSIMH aKTHUBHOTO TMOJTYYCHHsI 3HAHUI M MPUMEHEHHUS MX B PEalbHOMN KU3HU ISl PELICHUS
MPaKTUYECKHUX 3a/1a4.

B cBA3M ¢ STMM npuM H3ydeHHH MpeaMeTa «XUMHS» JOMUHUPYIOIIEE 3HAuCHUE
NpUOOpETaOT TaKKME LU U 3a/1a4H, KakK:

ajanrtanus oOyJarmoImMXCs K  yCIOBHSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpAa,
(GhopMHUpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

¢dopmupoBaHue Yy OOydYaIOHIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLUIN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE TS PA3IMYHBIX BHIOB JESATEILHOCTH: PEIICHHUS PoOIeMm,
MIOMCKA, aHalnW3a MU 00paboTKM HWHGPOpPMALUU, HEOOXOIUMBIX M HPUOOPETEHUs OIbITa
JESTeTHHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B TO3HAHUHM XWMHUH, a TaKXe IS OIEHKH C
MO3UIIMK HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX TPOLIECCOB
Ha OPraHU3M YeJIOBEKa M IPUPOIHYIO CPELy;

Pa3BUTHUEC MMO3HABATCIIBHBIX MHTCPCCOB, MHTCIIJICKTYAJIIBHBIX W TBOPYCCKUX crocoOHOCTER
00yYaroIuXxcs: CHOCOOHOCTH CaMOCTOSTEIBHO MPHOOpPETaTh HOBBIC 3HAHHS IO XHUMHUU B
COOTBETCTBUU C )KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(i)OpMaI_II/IOHHI)Ie
TEXHOJIOTUH JIJIS TIOUCKA M aHAJIM3a YUCOHOH ¥ HAyYHO-TIOMYJIIPHONH MH(POPMAIIUU XUMUIECKOTO
COJICPIKAHHUS;



(dbopMHUpOBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHUS,
HaOII0aTEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH TINIAHUPOBAHUHN U MIPOBCACHUU XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHE Yy OOydarommxcsi yOeKIEHHOCTH B TYMAaHHUCTHUYECKOW HAIPaBICHHOCTH
XUMHHM, €€ BaXHOW pOJM B  pEIIEHUH TJI00aNbHBIX MPOOJIeM  palMOHAIbHOTO
IIPUPOIONOJB30BaHNUs, IOMOJIHEHHUSI 3HEPIeTUYECKUX PECYpCOB M COXPAHEHHUS IMPUPOIHOIO
paBHOBECHS, OCO3HAHHUS HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHUS K TMPUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHHs ONBITA MCIIOJIF30BAHMS MOJYYCHHBIX 3HAHUH JUISl IPUHATUS
IPAMOTHBIX PEUIEHUI B CUTYALUSIX, CBI3aHHBIX C XUMUUYECKUMU SIBIICHUSMH.

B yuebnoMm mnaHe cpenHero oOmiero oOpa3oBaHHs MpeAMET «XUMUS» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB PEIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

OO1ee 9uCIO YacoB, OTBEACHHBIX ISl M3y4EHUS XUMUU, Ha 0a30BOM YPOBHE CpPEIHETO
obmiero obpaszoBanusi, coctaisier 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B Henemwo), B 11
kiacce — 34 vaca (1 4ac B Hezelo).

COJAEP/KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMHH

[Ipeamer opraHudecko XuMuU: €€ BO3HUKHOBEHHE, pa3BUTHE W  3HAYCHHE
B MOJIyYEHUHU HOBBIX BEILLECTB U MaTepHaloB. Teopusi CTPOCHUSI OPraHMYECKUX COCTUHEHUN A.
M. bytnepoBa, €€ ocHOBHbIE TONOXKeHUA. CTPYKTypHBIE (POPMYJIBI OPTAaHHUYECKUX BEIIECTB.
I'omonorus, uzomepus. XuMUYECKasi CBA3b B OPraHUYECKUX COEAMHEHUAX — OAUHApHbIE U
KpaTHBIC CBA3H.

[IpencraBienue o KiaccU(pUKAIMU OPraHUYECKUX BemlecTB. HoMeHKkaTypa opraHnueckux
COEUHEHUI (CUCTEMATHYECKas) M TPHUBHAJIbHBIE HA3BaHMsI BAXKHEHIIMX NPEICTABUTENEH
KJIaCCOB OPraHMUYECKUX BEIIECTB.



OKClepUMEHTAIbHbIE METOJIbl M3YYEHHs BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3amMi OpraHM4eckhX BEUIECTB W MaTepualaMH Ha MX OCHOBE, MOJECIMPOBAHHE MOJIEKYI
OPraHMYECKUX BEIIECTB, HAOJIOJICHWE W ONHCAHWE JICMOHCTPAIMOHHBIX OIBITOB IIO
MIPEBPALICHUIO OPIaHUYECKUX BEIIECTB MPU HArpeBaHuu (I1aBjeHue, 00yriIuBaHUuE U TOPEHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKMH psan. MeraH W 3TaH — mpocTernime
MPEJICTABUTENIM aTKaHOB: (M3MUYECKHE W XHMHUYECKHE CBONCTBA (peaklUH 3aMEIIeHUS U
TOpEeHMs1), HAXOXICHHUE B IPUPOJIe, MOJTYyUSHHE U TPUMEHEHUE.

ANKEHBI: cOCTaB B CTPOCHUCE, TOMOJIOTHYECKHI P, OTHIEH U ITPOIMUJICH — HpOCTCfIH.IPIG
MpEaACTaBUTCIIN AJIKCHOB!: (1)I/I3I/I‘ICCKI/Ie M XUMHUYECKHE CBOICTBa (peaKHI/II/I TuapupoBaHusd,
raJIOrcHUpOBaHUA, TuApaTaliii, OKUCJICHUA U HOHI/IMepI/ISaHI/II/I), MOJIYYCHHEC U ITPUMCHCHUC.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3: crpoeHHe, BaKHEHIINE XUMHUYECKHUE
cBOIicTBa (peakuus noauMepusanun). [loaydeHre CHHTETHYeCKOro KaydyKa U pe3uHBbI.

ANKHMHBI: COCTaB U OCOOCHHOCTU CTPOCHMsS, TOMOJIOTMUYECKUH psia. ALETHIeH —
MPOCTEUIINIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHUE, (PU3NIECKHE U XUMHUYECKHE CBOIMCTBA
(peaxiuu ruipupoBaHus, raloreHUPOBAHUS, TUAPATALMHU, TOPEHNUS ), [TOJTyUYCHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (pU3MUYECKHME M XUMHUYECKHE CBOWCTBA (peakinu
raJIOTeHUPOBAHUSA W HHUTPOBAHMsI), TOJIy4YeHHE U TpUMEHeHue. Tonyon. cocmas, cmpoewue,
Quszuueckue u xumuyeckue ceoucmaa (peakyuu 2aioeeHuposanus U HUmMpo8aHus), noayieHue u
npumeHenue. TOKCMYHOCTh ~ apeHOB. ['eHeTWyeckas  CBSI3b  MEXKIY  YIJIEBOJOPOAAMHU,
MIPUHAUICKALIMMHI K Pa3IMYHBIM KJlaccam.

[TpupoHbIle UCTOYHHUKH YTIIEBONOPOOB. [IpupoaHbIil ra3 u MonmyTHBIE HE(TSIHBIE Ta3bl.
Hepts u e€ mnpoucxoxnaenue. CrocoObl mnepepaOOTKM He(TH: MEperoHka, KpeKUHT
(TepMUUECKH, KaTaTUTHYECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKu.

OKCIEPUMEHTAIbHBIE METO/bl M3YUYEHUs] BEIIECTB U UX MPEBPALICHUN: O3HAKOMIIEHHE C
oOpa3uamu miacTMacc, KaydykoB U pe3uHbl, Koulekuuu «HepTs» u «YTroam», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB U TallOT€HOMPOM3BOAHBIX, MPOBEICHUE IPAKTHUECKON pPabOThI:
MOJIy4Y€HHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3a/1a4u.

Brrunciaenus mo YpPaBHCHUIO XHUMHUYECKOU peaKknuuu (MaCCbI, 06"béMa, KOJINYCCTBA
HCXOJHOI'0 BC€HICCTBA HJIM IMPOAYKTAa pPEaKOHWM I10 H3BCCTHBIM MACCE, O6’I)éMy, KOJIMYCCTBY
OOHOTI'0 U3 UCXOAHBIX BCIICCTB UJIN MTPOAYKTOB peaKI_[I/II/I).

Kuciopoacoaep:kauye opraHuuecKkne coeuHeHN s

[IpenensHble ONHOATOMHBIE CHHUPTHI. METAaHOT W ATAHON: CTPOCHHE, (PU3UYECKHE H
XMMUYECKHE CBOICTBa (peakluu ¢ aKTUBHBIMH METajlaMH, TaJor€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BogopoiHbie cBsi3u MEXAy MOJIEKYyJaMHi cupToB. JlelficTBUe MeTaHoa U 3TaHoJIa
Ha OpPTraHM3M Y€JIOBEKa.



MHoroatoMHbple CHHUPTHL. OTHIEHTJIMKOIb M TIULEPUH: CTpOCHME, (U3MUecKkue u
XMMHUYECKHUE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOT0aTOMHbIE cnupThl). JleiicTBue Ha opranu3M uesjoBeka. [IpuMeHeHHe ThulEpUHA U
STUJIEHTJIMKOJIS.

deHON: CTPOCHHE MOJICKYIbL, (U3MYECKUE W XHMHUYECKHE CBOWCTBAa. TOKCHYHOCTH
¢denona. llpumenenue penona.

Anpnerunpl U kemoHnvl. DopMaNbIETHA, aleTaIbICTHJ: CTPOCHUE, (QHU3HUECKUE W
XMMUYECKHE CBOMCTBa (peaklUu OKHUCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PEaKIUH),
IMOJIYUYCHHUEC U IPUMCHCHUC.

OAHOOCHOBHBIE Ipe/eIbHbIE KApOOHOBBIE KUCIOTHl. MypaBbUHasi U YKCYCHasi KUCJIOTBI:
cTpoeHue, (pu3nuecKkrue U XMMUYECKHE CBOICTBA (CBOMCTBA, OOIIME /IS Kilacca KUCIIOT, PEaKIis
sTepudukanuu), mnoiydyeHue u mpuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCJIOTBHI Kak
MPEJCTaBUTENIN BBICIIUX KAapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ICUCTBHE.

CrnoxHble 3GUpbl KaK IPOU3BOJHbIE KApOOHOBBIX KUCIOT. 'MAPOIN3 CIOKHBIX APHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posib KUPOB.

VYrneBosl: cocTaB, KiacCu(pUKAIMS YIIeBO0B (MOHO-, TU- U MOJMcaxapusl). [moko3a —
MPOCTEHINIT MOHOCaXapu: OCOOCHHOCTH CTPOEHHUS MOJEKYIbI, (U3NYEeCKHEe U XMUMHYECKHE
cBoiicTBa (B3aumojeictBue ¢ rujapokcunom wmeau(ll), oxucieHne aMMuUayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBICHHE, OpOKCHHE TJIOKO3bI), HAaxXOXJIECHHWE B IPHUPOJE,
npuMeHeHue, onosornueckas poiab. Dorocunres. OpykTO3a Kak H30MEP TITFOKO3BI.

Kpaxman u nemnronosa kak npupojHele noiaumepbl. CTpoeHne Kpaxmaya U IeJUIH0I03bI.
dusnyueckre 1 XMMUUECKHE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KAYeCTBEHHAs PEAKIUs C HO0M).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUS BELIEeCTB W MX MPEBpAlllEeHUH: NpOBEAEHUE,
HaOJII0ZICHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbIE
peaKuuu OJHOATOMHBIX CHHMPTOB (OKHcIeHHE 3TaHoia okcuaom wmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumojeicTBue rauuepuHa c¢ ruapokcunoM Mmeau(ll)), anpaernaoB (okucieHue
aMMHauHbIM pacTtBopoM okcuaa cepedpa(l) um ruapoxcumpom wmeau(Il), B3ammoneiicTBue
KpaxMana ¢ HOAOM), MpPOBEAECHUE IPaKTHUECKOW padoThl: CBOHCTBA pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHble 3a/1aun.

Bbruncnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOJHOTO BEIIECTBA WJIM NPOAYKTAa pEaKklMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O U3 MCXOJHBIX BEUIECTB WM MPOJYKTOB PEAKILINN).

A3OTCO,Z[Cp)KaH_II/IC OpraHn4CeCKuUC COCAUHCHU .
AMHWHOKHCIOTHI KaK aM(bOTCpHBIC OpTraHU4YCCKUC COCIUHCHUA. dusznueckue U XUMHUYECKHUe

CBOICTBA aMHUHOKHUCIOT (Ha TpuMepe IHIKMHA). buonormueckoe 3HaUYE€HHWE AMUHOKHUCIOT.
ITentuaer.



benku kak mpuUpoJHBIE BBHICOKOMOJIEKYISIpHBIE coeAuHenus. [lepBuuHas, BTOpuUYHas U
TpeTHyHasi CTPyKTypa OenkoB. XHUMHUYECKHE CBOICTBa O€NKOB: THIPOJIU3, JE€HATypalus,
KaueCTBEHHBIC PEAKIMH HA OCIKH.

SKCHGDHMCHTEUIBHBIG MCTOAbI M3YYCHUA BCUICCTB M HUX HDeBDaH_[eHI/II;'I: Ha6HIOI[eHI/Ie u
OIMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JI€HATYpalus OCIKOB MpPU HArPeBaHHM, IIBETHHIC
peaxiuu OeIKOoB.

BLICOKOMOJ’[eKyJ'[ﬂpHLIe COCANHCHUA

OCHOBHbBIE TOHATUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEJUHEHMI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJUMEpHU3AlNM, CpPeAHssl MoJieKyispHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IOJIMMEepU3aLus U OJUKOHICHCALUS.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHUS] BEUIECTB U UX MPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3amMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyYyKOB.

MexxnpeIMeTHEBIE CBA3H.

Peanuszanus MeXIpeIMETHBIX CBs3ed NMpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl YEepe3 HMCIOJb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAy4YHBIX IMOHSATHM, Tak U
MIOHATHUM, SBIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TMOHATHA: SBJICHHME, HAay4HbIH (hakT, rumoresa, 3akKoH,
TEOpHUs, aHaJIW3, CHHTE3, KIacCU(PUKANUS, TCPUOJAUIHOCTh, HAONIOJICHNE, HW3MEpEHHE,
SKCIIEPUMEHT, MOJICJIUPOBAHHUE.

®duznka: Marepus, 3HEprusi, Macca, aToM, MEKTPOH, MOJIEKYJa, YHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PH3UYECKUE BEIIMYMHBI U CIUHUIIBI

HUX U3MCPCHHUA.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BellecTB B OpraHusme, (pOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

Feorpa(bm[: MHHCPAJIbI, TOPHBIC TTIOPOABLI, ITOJIC3HBIC UCKOIIACMBIC, TOIIJIINBO, PECYPCHI.
TexHosorus: nNuileBbIe IPOAYKTBI, OCHOBBI PAIITUOHAJILHOTO ITUTAHWS, MOKOIIUEC CPEIACTBA,

JICKApPCTBCHHBIC 1 KOCMECTUYCCKHE MTPLCrapaTbl, MAaTCPUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUA



Teopernyeckue 0CHOBbI XMMUU

Xumuuyeckuit 3neMeHT. AToM. Slapo aroma, HW30TOIBI. OJIEKTPOHHAs OO0OJIOUKA.
DHepreTHYeCKUe YPOBHHU, MOJIYPOBHH. ATOMHbIC OpOHTAIH, S-, P-, 0- aneMenThl. OCOOCHHOCTH
pacripesieieHus1 IEKTPOHOB MO OpOUTANIIM B aTOMax 3JE€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKkTpoHHas! KOH(PHUTYPALUs aTOMOB.

[lepuonuueckuii 3akoH u llepuogmyeckas cucreMa XHUMHYECKHX dJeMeHToB [l.
N. MenneneeBa. Csizb mnepuoguveckoro 3akoHa W Ilepuonuueckod CHUCTEMBl XUMHUYECKUX
snementoB /. M. MenneneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHUS] aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyIIaM U reprojaM. 3HaueHrue NePUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHUYecKas CBs3b. Buabl XUMHYECKOH CBs3u (KOBaJCHTHAs
HEMnoJIsipHas U TOJSpHAas, MOHHAas, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOMN
XUMHUYECKON CBs3U (OOMEHHBIA M JTIOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaleHTHOCTS.
DneKkTpooTpuLaTeabHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTALIMYECKON PEIIETKH.

[ToHsATHE O MUCTIEPCHBIX cucTeMax. VICTHHHBIC M KOJIOWIHBIC PacTBOPBL. MaccoBasi 10Jis
BEILIECTBA B PaCTBOPE.

Knaccupukanusa Heoprannyeckux coenuHeHuid. HomeHknarypa  HeopraHMYECKHUX
BEIECTB. ['€eHeTHuYecKas CBsI3b HEOPraHWYECKHUX BEIIECTB, IPUHAMICKANMUX K PA3ITUYHBIM
KJIacCcaM.

XumMuueckas peaKknusi. Knaccmbnxaunﬂ XUMHNYCCKHX peaKI_II/Iﬁ B HeOpFaHquCKOﬁ n
OpFaHI/ILIGCKOI\/'I XAMUH. 3aKOH COXpPAaHCHUA MACChl BEUICCTB, 3aKOH COXPAaHCHHUA U MPCBpaAlllCHUA
OHCEPIHUU IIPU XUMHUYCCKUX PCAKIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NU4HbIX (akTopoB. OOpaTHUMbIE pEeaKIUH.
Xumuyeckoe paBHOBecHE. DaKTOpbI, BIHSIONIME HA COCTOSHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunanun Jle laTtense.

9J'IeKTpOJ'II/ITI/ILICCKa$I JUCCoranus. CunbHbIe U clia0ble SJICKTPOJINTHI. Cpeﬂa BOJHBIX
pacTBOPOB BCHIECTB: KHUCJIAsd, HeﬁTpaanaﬂ, meJa0o4YHasd.

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC pCaKknunu.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHHUsS] BEUIECTB M MX MNPEBPALICHUW: AEMOHCTpALIUS
tabmun «llepuoamueckast cuctema xumudeckux siaemMeHToB JI. U. MennmeneeBa», u3ydeHue
MojaeaeH KPUCTAJUIMYECKUX PELIETOK, HaOIIOIeHNE
Y ONMCaHWe JIEMOHCTPAIIMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3iIOKEHHE TIEPOKCH/IA BOJIOPOIa B
MPUCYTCTBUU  KaTaln3aTopa, OMpeIeJeHHue Cpeapl pPacTBOPOB BEHIECTB C  MOMOIIBIO
YHHUBEPCATHHOTO MHIUKATOPA, PEAKIIMH HOHHOTO OOMEHa), MPOBEIeHUE MPAKTHUECKON paboThI
«BnusgHue pa3nuyHpix GakTOpOB HA CKOPOCTh XUMHUYECKOMN peakiumy.

PacuérHble 3ama4uu.




Pacuérbl o ypaBHEHHUSIM XUMUYECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMHUYECKHE PACUETHI,
pacuéThl ¢ UCIIOIB30BAHUEM TOHATHUS «MacCOBasi A0 BEIIECTBAY.

Heopranuueckasi xummusi

Hewmerannsl. [Tonoxxenue Hemeramios B [leprnoauueckoii cucteMe XUMHUYECKHX JIEMEHTOB
. W. MenneneeBa U 0OCOOEHHOCTH CTPOCHHSI aTOMOB. (DU3MUECKHE CBOWCTBA HEMETAJUIOB.
ANoTponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepbl, pocdopa u yrieposaa).

XWMHYECKHE CBOMCTBA BaXKHEUINX HEMETALIOB (TallOTeHOB, cephl, a3ora, (ocdopa,
yIJIepoJia U KPEMHUS) U UX COSAMHEHHUH (OKCHIO0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCIMHCHHIN).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Merasmnsl. 1lonoxenue metauioB B [lepuoandeckoil cucreMe XUMUYECKUX 2J1€MEHTOB /I,
U. MenneneeBa. OCOOEHHOCTH CTPOEHMsI JIEKTPOHHBIX 000JI0ueK aToMOB MetaiioB. OOmue
¢usnveckue cBoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHN DSl HANpsHKSHUH
METAJIJIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METAUIOB (HATpUM, KalWd, KajJablUd, MarHui,
ATFOMUHHM, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6H_II/Ie CIIOCOOBI MOJIYUYCHUSA MECTAJJIIOB. HpI/IMeHeHI/Ie MCTaJJIOB B 6BITy U TCXHHUKC.

3KCH€DHMCHT&J’IBHH€ MCTOAbI HM3YYCHHA BCIICCTB M HX HDCBDameHHﬁZ HU3YUCHUC
KOJUICKIINH «MeTtannael u CIIJIaBBI», O6p8,3HOB HEMCTAJIJIOB, PCHICHUEC OJSKCIICPHUMCHTAJIbHBIX
3aj1a4, Ha6J'IIO,I[CHI/IC n OIMKMCaHUuC ACMOHCTPAIMOHHBIX u J'Ia60paTOpHBIX OIIBITOB
(B3aHMOHeﬁCTBHe THAPOKCHUAA AJIOMHHHUA C paCTBOpaMU KHUCIOT U HIGJIO‘-ICI\/JI, Ka4C€CTBCHHBIC
PCaKIIMy Ha KaTHOHBI MeTaJ'IJ'IOB).

PacuérHble 3aj1aun.

Pacuérel maccel BemiecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMHU BELIECTB, pacdyérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) IPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMud ¥ KU3Hb

Ponws xuMuu B oOecrieyeHUN IKOJIOTHIECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAuIMHBL. [loHSATHE O HAydHBIX METOJAaX IIO3HAHUS BEHIECTB M XUMHUYECKHUX
peakuui.

[IpencraBnenuss 00 OOMMX HAyYHBIX MOPHUHIMIAX MPOMBIIUICHHOTO TOTyYEHUS
Ba)KHEUIINX BEIIECTB.

UYenoBek B MHpEe BEIIECTB M MATEPHAIOB: BAXXKHEHIIME CTPOUTEIbHBIE MAaTEpUAIbI,
KOHCTPYKLMOHHBIE MaTEpHUallbl, KPacKH, CTEKJIO, KEpaMHKa, MaTEpHUallbl I DIIEKTPOHUKH,
HaHOMAaTepHalibl, OpraHM4YeCKHe U MUHEPATIbHBIE y100pEHUSI.



XuMug U 310pOBbE YEJIOBEKA: IMpaBWia HMCIOJb30BaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
MpaBuiIa 0€e3011acHOr0 HUCIIOJIL30BAHUS MpernaparoB OBITOBOM XUMHUU
B ITIOBCEIHEBHON KU3HHU.

MexnpeaIMeTHEIE CBA3U.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPH M3YYEHUHU OOIIEH M HEOPTaHUYECKOW XMMHHU B
11 xnacce ocyIIecTBISIETCS Yepe3 UCHOIb30BAaHHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHATHI,
TaK U MOHATHUM, SBJISAIOIUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO6mue ecTecCTBEeHHO-HAYYHBIC IMOHATHS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATU3,
CUHTE3, KjacCU(UKaIus, IEePUOANIHOCTh, HAOIIOJEHNEe, OSKCIEPUMEHT, MOJICINPOBAHUE,
HU3MEpPEHHUE, SIBICHUE.

®dusnka: marepus, SHEPrusi, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, U30TOII,
PaOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe

COCTOSHHEC B€IICCTBA, (1)I/I3I/I'-I€CKI/IG BCJIMYMHBI U €AVMHUIBI UX U3MCPCHHA, CKOPOCTh.

Buomorusi: kieTka, OpraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

Feorpaq)m[: MHHCPAJIbI, TOPHBIC TIOPOABLI, ITOJIC3HBIC NCKOIIAECMBIC, TOIIJIINBO, PECYPCHI.

TexHomOrNs: XUMHYECKas MMPOMBINIJICHHOCTh, MCTAJUTIYPTHA, IPOU3BOACTBO CTPOUTCIbHBIX

MaTCcpHrajoB, CEIIbCKOXO03IMCTBEHHOE IIpOU3BOACTBO, numeBas IIPOMBIINIIICHHOCTD,
q)apMaHGBTI/I‘IGCKaFI MMPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPpOU3BOJACTBO KOHCTPYKIIHOHHBIX MaTCpuaoB, QJICKTPOHHAsA MMPOMBIIIJIICHHOCTD,
HaAHOTCXHOJIOIHH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110 XHMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YaIOIIMMHUCS
porpaMM CpeIHero oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronnueckoil OCHOBOM il pa3pabOTKH IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IIPOrpamMM CpeHEro o0IIero 00pa30BaHUs SIBJISETCS CUCTEMHO-AESTETbHOCTHBIN MOAXO/.



B cootBercTBUM € CHCTEMHO-[EATENBHOCTHBIM IOAXOJAOM B CTPYKTYPE JHUYHOCTHBIX
pe3ylbTaTOB OCBOCHHUS MpeaMmeTa «XHUMHS» Ha YPOBHE CpeaHero ooimero oopazoBaHus
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIONINE:

OCO3HaHHE OOYYAIONIMMUCS POCCUUCKOW TPakIaHCKON HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHHUIO;

HaJIn4nuc MOTHBAIlMH K O6y‘IeHI/IIO;

L[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUU JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAULINKA 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCs PYKOBOJACTBOBATBHCS B CBOCH IESATEIHHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAMHU, TPUCYITUMHU IETOCTHOM CHCTEME XUMHUYECKOTO
o0Opa3zoBaHUs;

HaJIMYHUC IIPaBOCO3HAHMUA 9KOJIOTHYECKOH KYyJIbTYpbl H CIIOCOOHOCTH CTaBHUTH ocian u
CTPOUTD JKU3HCHHLBIC IIJIaHBI.

JIngHocTHBIE PE3yiIbTaTbl OCBOCHUA MPECAMETA «XuMus» JOCTUTAKOTCA B CAHUHCTBC
y“I€6HOI7I U BOCHHUTATEILHONI ACATCIIBHOCTU B COOTBETCTBUHN C T'YMaHHUCTUYCCKUMHU,
COIMOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH M HWJeajaMHU POCCHICKOTO
rpaxaIaHCKoro O6HI€CTBa, IIPUHATBIMU B O6HI€CTB€ HOpMaMM M IIpaBUJIaMM IIOBCACHMUA,
CIIOCOOCTBYIOIIMMH TPOIIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBCHHOTO CTAHOBJICHUS
JUYHOCTH 00yUaIOIIUXCH.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHHS IMpEeIMeTa «XUMUS» OTPAXKAIOT CHOPMUPOBAHHOCTH
OTMbITa TIO3HABATENBHOM M TMPAKTUYECKON [AEATEIHbHOCTH OOYYaIOIIMXCS M0 peanu3aliu
MIPUHATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00yYaIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U ITPaBONOPAJIKY;

NpeACTABJICHUA O COLOUAJIBHBIX HOpMax M IIpaBHJIaX MCEKIMYHOCTHBIX OTHOIIIEHUHA B
KOJIJICKTHUBCEC,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIPpU CO3JaHUUN y‘Ie6HHX IIPOCKTOB,
pEeIICHUHN y‘~I€6HBIX W MMO3HABATCJIbHBIX 3a/la4, BBIIMMOJTHCHUH XUMHWYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBhI IPYruX
IIPU aHAJIN3€ Pa3JINYHBIX BUJIOB yUEOHOM AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

IIEHHOCTHOTO OTHOIICHHUSI K HMCTOPUYECKOMY W HAYYHOMY HACIIECIUI0 OTEUECTBEHHOU
XUMHH;

YBaXXCHHUA K HNPOHCCCY TBOPUYCCTBA B o0actu TCOPHU N TPAKTUYCCKOIO NPUMCHCHHA
XUMHHU, OCO3HAHHA TOr'0, YTO AJOCTUKCHHA HAYKU C€CTh PE3YJIbTAT AJIUTCIIBHBIX Ha6HIOHCHHﬁ,
KPOIIOTJIMUBLBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O Tpyda y’—IéHI)IX H IIPAKTUKOB;



MHTEpeca M T[I03HAaBATEIbHBIX MOTHBOB B IIOJIYYEHHH U TOCIEIYIOIIEM aHallu3e
nH(OpPMAaLIUY O NMEPETOBBIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallMd, CBS3aHHbBIE C XUMUYECKUMH  SIBICHUSIMU,
U TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U

LICHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE IMOBEACHUE M NOCTYNKH CBOMX TOBAPUILEH C IMO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUI ITUX MOCTYIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHMMAaHUS IIEHHOCTEH 3A0pOBOIo H 0€30I1aCHOTO 06pa3a JKHU3HH, HCO6XO,Z[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOLICHHA K CO6CTB€HHOMy q)HSI/I‘IeCKOMy " IICUXUYCCKOMY 310POBBIO;

coOnrofieHus MpaBuil 0e30macHOro oOpalleHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
YKWA3HU U B TPYAOBOM JEATEIBHOCTH;

IIOHUMaHWA LOCHHOCTU IIpaBUJ HWHAWBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHoro
MOBCACHUS B CUTYALIUAX, YTPOKAOIINX 310POBbIO U JKU3HU .]'II-OI[Cﬁ;

OCO3HaHUs TOCJIEICTBUI U HENPUATUS BPEIHBIX NPUBBIYEK (YMOTPEOJICHHS aJIKOTroJs,
HApPKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIIEZOBAaTENILCKOM  JI€ATENIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOMN U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B PEIICHWH NPAKTUYECKUX 3a7ad COIUATbHOMN
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3y4YEHHUIO Mpodeccuil pa3IuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHMS MTPEMETHBIX 3HAHUHN 110 XUMUH;

YBAKEHHSI K TPYAY, JIOASIM TPy/a U pe3yJbTaTaM TPyI0BOH J1eATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MHJIMBUAYAJIbHOW TpPAeKTOPUU OOpa3oBaHMA,
Oyayiel npodeccuu U pean3aluid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEN 00I111eCcTBa;

6) 3K0JIOrMYecKOro BOCIUTAHMS

AKOJIOTUYECKH 11eTIeCO00Pa3HOr0 OTHOMIEHUS K MPUPOJIE, KAK UCTOUYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MMOHUMAHUS TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUATIBHOM CpEIbl;



OCO3HaHUs HEOOXOJUMOCTH UCIOJIb30BAaHUS JOCTHKCHUNM XUMHHU JUIS PEIIEHUs BOIPOCOB
PaIMOHATIBLHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUSTHS JCUCTBUH, MPUHOCAIIUX BPEI OKPYKAIOIICH MPUPOIHON cpene,
YMEHHS TIPOTHO3UPOBATH HEOIATONMPHUSATHBIC YKOJOTHUECKUE MOCISACTBHS MPEIIPUHUMAESMBIX
JEUCTBUHM U MPEOTBPAIIATh HX;

HaJIW4YUs PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KyJIbTYpBI, OIIbITA
JESTEIbHOCTH  3KOJOTMYECKOH  HAINpaBIEHHOCTH, YMEHHUS pYKOBOACTBOBATbCA HMMH B
[I03HABATENbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHON MPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOSATH HICOJIOTHH XeMO(pOOuH;

7) HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOLIECTBEHHON MPAKTUKH;

MOHMMaHMs cHenu(UKr XMMUM KaK HayKd, OCO3HaHUs €€ poiu B (HOPMUPOBAHHU
palMOHAIBFHOIO HAYYHOI'O MBIIIJICHUS, CO3JJaHUN LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaroLIeM
MHpE KaK O €IUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH MU
peleHnH IpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOSKIEHHOCTH B 0COOOHM 3HAYMMOCTH XMMHHU JUISS COBPEMEHHOW NMBWIM3ALMU: B €€
T'YMaHHCTUYECKON HAIPAaBICHHOCTH W BaKHOH POJIM B CO3JIaHMHM HOBOW 0a3bl MaTepHAbHOU
KYJIBTYpPBI, PEIICHUH TII00ATBHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOMA,
SHEPreTHYCCKON, IHUINEBOM M JKOJOTMYCCKOW O€30MacHOCTH, B PAa3BUTHU MEIUIUHBI,
00eCTIeYeHNY YCIIOBUN YCIICITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KH3HU KKIOTO WICHA
00I11eCTBA;

eCTeCTBCHHO-HaquOﬁ rpaMOTHOCTH: TIOHMMaHHUA CYINHOCTU MCETOAOB  IIO3HAHMUA,
HCIIOJIB3YEMBIX B €CTCCTBCHHBLIX HAYKax, CIIOCOOHOCTH HCIIOJIB30BaTh MMoJIiydyacMbIC 3HAHUA IJId
aHanu3a M OOBSCHEHUS SBIICHUI OKPYKaroIero Mupa U NpoucCxodalnx B HEM HSMCHCHHﬁ,
YMCHUA OCJIaTh 000CHOBaAHHbBIE 3aKJIFOUCHHS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIUXCA JaHHBIX
C ICJIBIO MMOJYUCHUS JOCTOBCPHBIX BBIBOIOB;

CITOCOOHOCTH CaMOCTOSITEILHO MCIIOIb30BaTh XUMHYECKHE 3HAHUS IJI pCHICHUS HpO6JICM
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

HHTEPCCA K IMTO3HAHWTIO U HCCIIeT0BATEIbCKOM JACATCIIbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K HCIIPEPBIBHOMY 06pa3013aH1/1}o )51 CaMOO6pa30BaHI/IIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAHUM ITI0 XHMHUH B COOTBETCTBUHM C >KH3HCHHBIMH

MOTPEOHOCTSAMU;

HHTEpCCa K 0COOEHHOCTSAM Tpyada B Pa3IMYHBIX c@epax HpO(I)eCCHOHaHLHOﬁ
JCATCIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI



MeranpenmeTHbie pe3ysbTaThl OCBOCHHS yueOHOro mpemmera «XHMHUS» Ha YpOBHE
cpenHero obmero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble s (OPMUPOBAHHMS MHPOBO33PEHUS OOYUYAIOMIMXCS MEKIUCIUIUIMHAPHbIE
(MexmpeMeTHbIC) 00LIeHaYYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U creuru(uKy METO/I0B IIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO,
SHEprus, SBJICHUE, MPOIEecC, CHCTeMa, HAyYHBIH (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHsl, UCCIIeIOBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJibHbIe ~ y4eOHble  jgedcTBHMs  (HO3HABaTeNbHBIE,  KOMMYHHKAaTHBHBIC,
perynsaTuBHbBIE), obOecreunBaonme (HopMupoBaHHe (YHKIHOHAIBHOH TI'PaMOTHOCTH H
COIMAIBHONW KOMITETEHIIMN 00Y4JaroIuXcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ MCHOJB30BaThb  OCBOGHHBIE  MEXIUCHUILUIMHAPHEIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpCAJbHBIC y4eOHBIC JCHCTBHS B IO3HABATEIBHOM U

COL[I/IaJIbHOﬁ IIPpaKTHUKCE.

MeTaHpe,I[MeTHHe pPE3YyJbTaTbl OTPAKAKOT OBJIAACHHUC YHHUBCPCAIbHBIMU y‘le6HbIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATHBHBIMU W PETYIISITUBHBIMU HeﬁCTBHHMH.

OBjaaaenue YuuBEpCaJdbHbBIMU y'leﬁHLIMI/I N03HABATEJIbHBIMHY JA€iiCTBUSIMM:

1) 6a3oBble JIOrHYecKUe AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M AKTyaJM3UpOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccMmaTpuBarth;

OMpPCACIIAThL LCIN ACATCIbHOCTH, 3adaBas IIapaMETpbl W KPUTCPHUU HUX JOCTUKCHMHA,
COOTHOCHUTDB PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAHHUH HpI/IéMBI JJOTHYCCKOT'0O MBINIJICHUA — BBIACIATH
XapaKTCPHBIC TIPU3HAKH MOHATHH U YCTaHAaBJIMBATL WX B3aUMOCBA3b, HUCIOJbB30BATb
COOTBCTCTBYIOIIUEC MOHATUA TJIA 00BACHEHHS OTACIBHBIX q)aKTOB n ﬂBﬂeHHﬁ;

BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUU IJIA Knaccmbnxaunu B€IICCTB U XUMHNYCCKHNX peaKHHﬁ;

YCTaHaBJIMBAThE NPUYIHNHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU ABJICHUAMMU,

CTPOUTHL JIOTUYCCKUC PACCYKICHUA (I/IHJIYKTI/IBHBIG, ACAYKTHUBHBIC, II0 aHaHOFHI/I),

BBISABJIATE 3aKOHOMCPHOCTHU W IMPOTHUBOPECUYMA B paCCMaTpUBACMBIX SABJICHUAX, (bOpMyJ'IHpOBaTB
BBIBOABI U 3aKJIFOUYCHU A,



MIPUMEHSTHh B Mpollecce MO3HaHMsI, UCTIOIb3yeMble B XMMHUH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJH, TPE0OPa30BbIBATh MOJIETIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMUYecKas (QOopMyna, ypaBHEHHE XWUMHUYECKOW peakud — TpU PEIICHHH Y4eOHBIX
[TO3HABATEJIbHBIX M IMPAKTHUYECKUX 3a]a4, IPUMEHSITh HAa3BaHHbBIE MOJECIIbHBIE IMPEICTaBICHUS
U1 BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:
BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHiA;

dbopMynupoBaTh MENW W 3ala4dl  HMCCIEAOBAHHUS, WCIOJIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENTLHO CHOPMYIUPOBAHHBIE BOTPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1 GOpPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIAJICTh HABBIKAMU CaMOCTOSITECIIPHOTO IUTAHUPOBAHHMS W TPOBEACHUS YUCHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOAOM IpPOIEecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyJIUpOBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIBTATOB HUCCIIECAOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJICIaHHON
pabore;

HpI/IO6peTaTB OIIBIT yquHqGCKOﬁ HCCHCHOBaTCHBCKOﬁ n HpOCKTHOﬁ AJCATCIIBHOCTH,
IMPOABJIATH CIIOCOOHOCTh M T'OTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY MCTOJOB PCIICHHA
MNPaKTUYCCKUX 3a1a4, IPUMCHCHHIO PA3JIMYHBIX MCTOJ0B ITO3HAHHA.

3) pabora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PA3NIMYHBIX HUCTOYHMKAX HH(OpManuu (Hay4yHO-NOMYJIspHAs
TuTepaTypa XMMHYECKOTO COJAEp)KaHMs, CIpPaBOYHble TmocoOus, pecypchl HHTepHera),
AHAJIM3UPOBATDH I/IH(bOpMaIII/IIO pa3sjiniUHbIX BHUAOB U (1)OpM MMpeaACTaBJICHUA, KPHUTHYCCKU

OLICHUBATH €€ JAOCTOBCPHOCTDb N HCIIPOTUBOPCUYNBOCTD,

(dbopMyIMpOBaTh 3alMpoChl U MNPUMEHATH pa3lWYHbIe METOJbl IMpPH IOMCKE M OTOOpe
nH(popMaLuy, HeOOXOAUMOH /1JIs1 BBIIOJIHEHUSI YU€OHBIX 3aay ONpeAeIEHHOTO TUIIA;

MpUOOpPETaTh OMBIT MCHOJIb30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY IpelCTaBiIeHUs] HHPOPMAIUU (CXEMBI,
rpaduKy, TMarpaMMsl, TaOJIMILIbI, PUCYHKH U APYTHE);

UCIOJb30BaTh HAYYHBIM S3BIK B KauecTBEe CpeJCTBa MpH paboTe € XUMHUYECKOU
uH(popMalMen: NPUMEHATh MEXIpeAMETHble ((u3NYecKnue M MaTeMaTH4eCKHe) 3HakKu U

CHUMBOJIBI, (pOpMyIIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HUCIIOJIB30BaTh U HpeOGPaSOBBIBaTL 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATTIAJHOCTH.

OBJIaIIEHl/Ie YHUBEPCAJIbHBIMA KOMMYHHKATUBHBIMU )]BﬁCTBI/[ﬂMP[Z



3aJaBaTb  BONPOCHI IO  CYIIECTBY OOCyXkaaeMol TeMbl B  XOA€ AMaiora
W/WIN JTUCKYCCUH, BBICKa3bIBaTh WJICH, (OPMYIMPOBATH CBOM MPEIUIOKEHUS OTHOCHUTEIHHO
BBITIOJHEHMS NIPEAJIOKEHHOM 3a1a4;

BBICTYIIaTh C IPE3CHTALMEH pPE3y/IbTATOB IO3HABATEIBHOM IESATEIBHOCTH, MOJIYYCHHBIX
CaMOCTOSITEJIbHO MWJIA COBMECTHO CO CBEPCTHHUKAMU IIPH  BBINOJHEHUM XHMHUYECKOTO
HKCHEPUMEHTa, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuszanuu y4eOHOro IIPOEKTa u dbopmyarpoBaTh BBIBOJIBI
[0 pe3yilbTaTaM IpOBEAEHHBIX HCCICAOBAHMM IYTEM COIJIACOBAaHUs IO3ULUH B XOJIe
oOCyXXIeHHUsI 1 0OMEHa MHEHUSIMHU.

OBjaaaenue YHUBEPCAJIBHBIMUA PEryJISITUBHBIMU JeHCTBUSIMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYLIECTBIIATH CBOIO II03HABATEIbHYIO ACSATEIBHOCTD,
onpezaenss €€ LeNd U 3aJaud, KOHTPOJIMPOBATh U 1O MeEpe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeéMblii alrOPUTM JIEHCTBUM IPU BBHIOJHEHUU Y4YEOHBIX M MCCIEJOBATENbCKUX 3a/ad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBIN CITOCOO MX pPEIICHHs C YUYETOM IMOJIydeHHUsS] HOBBIX 3HAHHUN O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYHICCTBIIATE CaMOKOHTPOJIb cBOcH ACATCIIBHOCTH Ha OCHOBC CaMOaHalIbM3a H
CaMOOILICHKH.

IHNPEAMETHBIE PE3YJBTATHBI

10 KJIACC
[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XuMUs» OTPaxaroT:

c(hOpMHUPOBAHHOCTD MPEICTABICHUNA 0 XUMUYECKON COCTABJISIIOIIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpa, POJU XUMHUH B TO3HAHUU SIBJICHUU MPUPOJBI, B (GOPMHUPOBAHUH MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cperie;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUH, KOTOpAs BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATHUSA (XUMHYECKHUH JIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpami€HHas), MOJb, MOJSpHAs Macca, MOJSPHBI O0BEM, YIVIEPOJHBIA  CKEJET,
(GyHKIIMOHATBHAS TPYMIMa, pauKan, H30MEpHUs, W30MEpPbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE



3BCHO, BLICOKOMOJICKYJIAPHBIC COGI[I/IHGHI/ISI); TCOPHUU U 3aKOHBIL (TeOpI/ISI CTPOCHUSA OPraHUYICCKUX
BemectB  A. M. ByrtnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUU SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUC B OCHOBC IMOHUMAHUA
MPUYMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJIOTHYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYUYEHUH U 0€3011aCHOM UCIOJIb30BAHUU BAKHEUILINX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTHUYECKO 1eATeIbHOCTH YEI0BEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTepHbIe NMPU3HAKU MOHSTUH, YCTAaHABIUBATD
UX B3aMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MTOHSATHUS MPU OMMCAHUU COCTAaBa, CTPOCHUS U
MpEeBpaLICHUI OPraHuYeCKUX COeTMHEHU;

Cc(OPMHUPOBAHHOCTb YMEHHMH HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKPAIIEHHOH) (OPMYII OPTaHUYECKUX BEIIECTB
Y YPaBHEHUH XMMHUYECKUX PEaKLMW, U3rOTABJINBATH MOJCIN MOJIEKYJ OPraHMYECKHX BEILECTB
JUISL WLTIOCTPALMU UX XUMHYECKOTO U IIPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHUI YCTAaHABIMBAThH NMPUHAUICKHOCTh U3YYEHHBIX OPTaHMYECKHX
BEIIECTB IO HUX COCTaBY M CTPOCHHIO K ONpeNeNEHHOMY KIacCy/TpyIlie COeIuHEHUI
(YrneBoJopozsl, KHCIOPOJ M  a30TCOAEpXALUEe  COCIUHEHMs, BBICOKOMOJIEKYJIIPHbIE
COEMHEHMS), AaBaTb MM Ha3BaHus o cuctemarnyeckoil HomeHkiarype (IUPAC), a taxxke
IPUBOANUTH TPUBHAJIbHBIE HA3BAaHUS OTJEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, HPOIMMJIEH,
alleTUJIeH, STWIEHIJIMKONb, TIULEPUH, (PEeHoN, (opManbIerui, aueTanbIeruja, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIJIOTa, OJEMHOBAsl KUCIIOTa, CTEApUHOBAsl KUCIIOTa, TJII0K03a, (QpyKTO3a,
KpaxMaJl, LeJUII0JI03a, TJIUIHH);

c(OPMUPOBAHHOCTh YMCHHSI ONPEICIATh BUABI XUMHUYECKOW CBSI3M B OPraHUYCCKUX
COeMHEHMX (OIMHAPHBIE U KPATHBIE);

C(OPMHUPOBAHHOCTh YMEHMS NPUMEHSATh MOJOXKEHUS TEOPUH CTPOCHHS OPraHUYECKUX
BeuiectB A. M. bytiepoBa /it 00bsiCHEHUS! 3aBUCUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PUINYECKUE U
XMMHYECKHE CBOWCTBA TUMIUYHBIX MPEICTaBUTENCH Pa3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 3TaH, JTHJICH, TPOMWIEH, aleTwieH, Oyramuen-1,3, metunOyraauen-1,3, OeHszo,
METaHOJ, 3TaHOJ, THJICHTJIUKOb, TIUIEPHUH, (GEHON, aleTalbIeru/l, MypaBbHHAs U YKCYCHAas
KHCIIOTBI, TJIOKO3a, Kpaxmall, IeJUTI0N03a, AMHHOYKCYCHAs KHUCJIOTAa), WUTFOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMHU ypPaBHEHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUH C
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKU YTJIIEBOJIOPOIHOIO ChIPbS
(HedTh, MPUPOAHBIN Ta3, Yroyip), CocoObl MX MepepabOTKM M MPAKTUYECKOe MpPHUMEHEHHE
MIPOJYKTOB NEPEePadbOTKH;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHUS IO XHMHUYECKUM YpaBHEHUSAM
(Maccpl, 00b€Ma, KOJNIMYECTBA HCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIMH IO W3BECTHBIM
Mmacce, 00béMYy, KOJIMYECTBY OJITHOTO u3 MCXOJHBIX BELIECTB
WM MIPOJTYKTOB PEaKIUN);

c(hOpMHUPOBAHHOCTh YMEHUH BJIAJE€Th CUCTEMON 3HAHW 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUs, MCIOIb3YyEMbIX B XHMHUHU IIPU HM3YYEHHH BEIIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofeHue, W3MepeHue, SKCIEPUMEHT, MOJEIUPOBAHNE), HCIOIb30BaTh CHUCTEMHbBIE



XUMHUYCCKUC 3HAHUA IJId IPUHATUA peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX
C BCICCTBaMU U X IIPUMCHCHHUEM

cOpPMHUPOBAHHOCTh YMEHHI COOJIIOaTh MPaBUIA MMOJH30BAHUS XUMHUECKON MOCYI0H U
nabopaTopHBIM 000pyIOBaHUEM, a TAKXKE TpaBUiia OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIMSIMH T10 BBIMOJHEHHUIO JTAOOPATOPHBIX XUMHUECKHUX OIBITOB,;

cOpPMUPOBAHHOCTh YMEHUN IUTAHUPOBATh M BBIMOJHATH XUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHUsl OPraHUYECKUX BEILECTB [P HAarpeBaHUU, NOJyYEHUE ITHIEHA U U3YYEHHE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OpPraHUYECKUX BEIIECTB, JeHaTypanus OeJIKOB IpHU
HarpeBaHUH, IIBETHBIC PEAKIMU OCITKOB) B COOTBETCTBUU C MPABMWJIAMHU TEXHHKH 0€30MacHOCTH
pu oOpallleHuu ¢ BEIIeCTBaMU U JIaOOpaTOpPHBIM 00OpYyIO0BaHUEM, MPEICTABIATH PE3ybTaThl
XUMHAYECKOTO JKCIEpUMEHTa B (OpME 3allMCH ypaBHEHMH COOTBETCTBYIOIIMX pPEAKUUN WU
(GbopMyIUpoOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

chOPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMalHnio,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

chOpPMUPOBAHHOCTh YMEHUH COONIOAATh MpaBWJIa HKOJOTHUECKH LEeIecoo0pa3Horo
MOBEJICHUS B OBITY M TPYIOBOM MEITEIBHOCTH B IEJISIX COXPAHEHHS] CBOETO 3/I0POBbS U
OKpY’Karollled MPUPOJHON Cpelibl, 0CO3HABATh ONMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszarens [IJIK, moscHATe Ha
npuMepax crnocoObl YMEHBIIEHUS U MPEIOTBPAICHHS] UX BPEIHOIO BO3JICHCTBUS Ha OpraHU3M
YEJI0BEKA;

JJIA 06yan0H1chs{ C OrpaHUYCHHBIMU BO3MOXKHOCTAMH 3J0POBbiA: YMCHUC IMNPUMCHATH
3HaHHA 00 OCHOBHBIX AOCTYIIHBIX METOJAX IMO3HAHU BCIIECCTB U XUMHUYCCKUX ﬂBJ'IeHHfI;

JUISL CTIETIBIX M CIA0OBHISAIINX 00YYAIOIIMXCS: YMEHUE UCIIONIb30BaTh Pelibe(hHO-TOYCUHYIO
cucremy obo3nauenuit JI. bpaitns nst 3anucu xumudeckux Gopmyi.

11 KJIACC

Hpe,[[MeTHI)Ie PE3YIbTAaThl OCBOCHUA KypCa ((0611_18.5{ " HEOPTaHUYCCKAsA XUMUA» OTPAKAKOT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O XHMMUYECKOH COCTaBIAIOUIEH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMHUPOBAHUU
MBIIUIEHUS] W KYJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelleHrs NPaKTHYEeCKUX 3a7ad M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM CpenE;

BJIaJICHUE CHCTEMOHM XHMHYECKHX 3HaHI/II71, KOTOpast BKIIHOYACT: OCHOBOIIOJAraromue
IIOHATHA (XI/IMI/I‘-IeCKI/Iﬁ 3JIEMEHT, aTOM, HU30TOIlI, S-, P-, d- QJICKTPOHHBIC Op6I/ITaHI/I aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJ'I?IpHI:Iﬁ O6’I)éM, BAJICHTHOCTB, OJJICKTPOOTPULATCIBHOCTb, CTCIICHDb



OKHUCJICHUSI, XUMHUYECKas CBs3b (KOBaJ€HTHAs, WOHHAs, METAJUIMYEeCKas, BOJOPOJHAs),
KpUCTAJTIMYECKasi ~ peméTka, TUIbl XMMHMYECKHUX  peakUui, pacTBOp, DJIEKTPOJUTHL,
HCOJICKTPOJHUTBI, JJICKTPOJIUTUUCCKAA AUCCOIHALUA, OKUCIUTCIIb, BOCCTAHOBHUTCIIb, CKOPOCTH
XUMHUYECKOM  peaklMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
3JIEKTPOJUTUYECKON auccouuanuu, nepuoandeckuii 3akon JI. M. MenneneeBa, 3akoH
COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBpAIICHUS SHEPTUU MPU XUMHUYECKUX
peaKuHst), 3aKOHOMCPHOCTH, CUMBOJIMUECKHI SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA,
JeKalMe B OCHOBE IMOHMUMAHMUS MPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
(aKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€30IMacHOM HCIOJIb30BAHUU
BaKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOM 1eATEIbHOCTH YEI0BEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTepHbIE MPU3HAKK MOHSATHH, YCTaHABINBAThH
UX B3aMMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS MPU ONMMCAHUH HEOPTaHUYECKHUX
BELIECTB U UX MPEBpaIllCHUH;

c(OPMUPOBAHHOCTh YMEHUH HCIIOJIB30BaTh XMMHUECKYIO CHUMBOJUKY JJISi COCTaBJICHUS
dbopMyIl BEIIECTB W ypaBHCHUH XHMHYECKUX PEAKIUH, CHCTEMATHYECKYI0 HOMEHKJIATYPY
(IUPAC) u TpuBHanbHBIE Ha3BaHHs OTICIbHBIX HEOPraHMYECKHX BellecTB (yrapHblil ras,
YIJICKUACIIBIA a3, aMMHUAK, Tali€Has HW3BECTh, HEraméHas M3BECTh, NMUTHEBAS COJA, MUPUT M

JpYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEENATh BAIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCIUHEHUSIX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs!, HOHHAS,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUIl KPUCTAJUIMUECKOM PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMUecKas), XapakKTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAJIC)KHOCTh HEOPTAHUICCKUX BEIICCTB
0 X COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe COeNUHEHUN (IIPOCThIE BEIIECTBA — METAILIBI U
HEMETAJIIbI, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIC TUAPOKCHUIBI, COIIH);

cOpPMUPOBAHHOCTh ~YMEHMH pacKpblBaTb CMBICI IEepHOgUYecKoro 3akoHa /I,
W. MenneneeBa UM JI€MOHCTPUPOBATh €ro  CHCTEMAaTU3HMPYIOLIYI0, OOBSICHUTEIbHYIO H
MIPOrHOCTUYECKYIO (PYHKIINH;

cOPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUECKUX 37eMeHTOB 1—4 mepuonos Ilepuoanueckoil cucTeMbl XMMHUYECKUX 3J€MEHTOB /.
. MenneneeBa, UCIONb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAINY», «IHEPrETHUCCKUEC
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XMMHMUYECKHX JJIEMEHTOB M HX
COCIMHEHMI 1O mnepuogam u rpynnaM Ilepuoandeckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHUYECKHX BEIECTB PAa3IMYHBIX KJIACCOB, MOATBEPKJATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSA3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C TIOMOIIBID YpaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUH;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKUE PEAKUIUH IO Pa3THUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuH,
M3MEHEHHUIO CTENECHEH OKUCIIeHUS 3JIEMEHTOB, 0OPaTHUMOCTH PEaKIuy, YYaCTHUIO KaTallu3aTropa);



c(OpPMHUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS PEaKIUil pa3TUYHbIX TUIIOB, MOJIHbIE
U COKpalll€HHBbIE YPaBHEHMS peaKIMii MOHHOTO OOMEHa, YUUTHIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peakiuu UayT 10 KOHIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAMTH PEAKIMHU, MOATBEP)KIAIOIINE KadeCTBEHHBIN
COCTaB pPAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABATHh ONBITHBIM IYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOJHBIX PACTBOpPAX HEOPTAHUYECKUX BEILIECTB;

c(hOpPMUPOBAHHOCTh YMEHHUN PACKPBIBATH CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBHTEIHHBIX
peaxiuii MoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOT0 OanaHca ATHX PeaKiHii;

c(OPMUPOBAHHOCTh YMEHUIN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3auyYHbIX (PAKTOPOB; XapakTep CMEUICHHs XMMUYECKOTrO0 PaBHOBECHS B 3aBHUCHUMOCTH OT
BHelHero Bo3zeiicTBus (nmpunuuin Jle [llatense);

c(hOPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh XUMHUECKHUE MIPOIIECCHI, JIIKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJXYYeHHUS] CEPHOM KHUCIOThl, aMMHUaka, a Takke CcHOpPMHUPOBAHHOCTD
MIPEJICTABICHUA 00 OOIMX HAyYHBIX MPHHIIMIIAX M 3KOJOTHYECKHX IMPOOJIIEMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh yMEHUU TPOBOJUTH BBIUKCICHHUS C HUCHOJIb30BAHUEM MOHSITUS
«MaccoBasi JI0Jsl BELIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHWH Tra3oB IMPU XUMHYECKUX
peaKiusax, Macchl BellecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BEUIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'IIO,Z[8.TB IIpaBuJjia I1OJb30BAHUA XHUMHYECKOH HOCYI[Oﬁ u
J'Ia60paT0pHBIM 060py,Z[OBaHI/IeM, a TaKXKC IIpaBUJIa O6paIJ_[CHI/I$I C BCIECTBaMH B COOTBCTCTBHU C
HHCTPYKIUSAMMU 110 BBIIIOJITHCHUIO na60paTopme XUMHUYCCKHUX OIIBITOB,

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ IUIAaHUPOBATh W BBIINIOJIHATH XUMHYECKUH OKCIICPUMCHT
(pa3noxeHue TMepoKcHJIa BOJOPOJa B MPHUCYTCTBUM KaTalM3aropa, ONpeAeTIeHHUE Cpeibl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCATHHOTO HHIUKATOPA, BIUSHUE PA3IMYHBIX (AKTOPOB
Ha CKOPOCTb XMMMUYECKOW pPEaKLUH, PeaklMd HOHHOro OOMEHa, KaueCTBEHHBIE pPEaKkIUH Ha
cynbdar-, kapOOHAT- U XJIOPUI-AHUOHBI, HA KaTHUOH aMMOHHUS, PEUIEHUE IKCIIEPUMEHTATBHBIX
3ajau no TtemMam «Metamiel» U «Hemeramib») B COOTBETCTBHM C TpaBHJIAMH TEXHHUKH
0€e30MacHOCTH MpHU 00pallleHNH ¢ BEUIECTBAMU U JJAOOPaTOPHBIM 000PYAOBAHUEM, MTPENICTABIATh
pe3yabTaThl XUMHYECKOTOo H3KCIepUMEHTa B (hopMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITUX PE3Y/IHTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3MPOBaTh XUMHUYECKYIO HH(}OpMalHio,
MOJy4yaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MaccoBOW KOMMYHMKaluM, HWHTepHET H

JPYTHUX);

chOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWJIa HKOJOTHMUECKH IEIeco00pa3Horo
MOBEJIEHNUST B OBITY W TPYJOBOM JMESITEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBBSI W
OKpY’Karollled MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
onpeneEHHBIX BEIIECTB, MOHNUMAsT cMbIc Tokasarens [1JIK, moscHATe Ha mpuMmepax crocoObl
YMEHBUIECHUS U TPEIOTBPAIICHHUS UX BPEITHOTO BO3/ICUCTBUS HA OPraHU3M YeJIOBEKa;

JJIA o6yqafoumxc;1 C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3O0POBbA: YMCHUC IMPUMCHSATH
3HAaHHUA 00 OCHOBHEBIX AOCTYIIHBIX METOJAaX MO3HAaHH BEIIECTB U XUMHUYCCKUX SIBJIGHPII;'I;



JUISL CTIETIBIX M CIA0OBUISALINX 00YYAIOIIMXCS: YMEHUE UCIIONIb30BaTh Pelibe(hHO-TOUEUHYIO
cucteMy ob6o3naueHuit JI. bpaitns mis 3anucu XuMudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HanmenoBanue pa3neinoB U TEM IPOrpamMMbl KonunuecTBo yacos

/I Bcero  KontposbHble IIpakTHueckue
paboThI paboThI

Pa3znes 1. TeopeTuyeckne OCHOBbI OPraHUYECKOH XMMUM

1.1 Tlpenmer opraHnyecKkoi XUMUHU. Teopus CTpOCHUS 3 0 0
opranudeckux coenunenuit A. M. bytieposa

Wtoro mo pazneny 3
Paznen 2. YrieBoaopoabl

2.1 TlpenenbHbIC YTICBOIOPOIB — ATKAHBI

2.2 HemnpenenbHbIe YIIIEBOJOPOIBI: AIKCHBI, ATKATUCHBI, AJIKIHBI
2.3 Apomarudeckue yrieBoI0pOIbI
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2.4 TlpupoaHble HCTOYHUKH YTIIEBOJIOPOJIOB U UX MepepadoTKa

[EEN
w

Uroro no pazneny

Pazgen 3. Kuciopoacoaepakamme opraHi4ecKue CoelMHEeHUs
3.1 Cnupter. ®enon

3.2 Amnpgerunsl. Kapbonossie kucioTsl. ClioKHBIE 23QHUPBI

w N w
o
[

3.3  VYrumeBomsl
Wroro mo pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus
4.1 AmuHBI. AMUHOKUCIIOTHL. benku 3 0 0
Hroro mo pazneny 3
Paszgea S. BbicokoMoJieKy/JISIpHbIE COeINHEHUS
5.1 TIImacrmaccel. Kayayku. BoigokHa 2 0 0
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC

Ne HaumeHnoBanue pa3enoB ¥ TeM MPOrpaMMBI KonnuecTBo yacos

n/m Bcero KonrtponbHbie [MpakTHueckr
paboThI paboThI

Paszgea 1. Teoperuueckue 0CHOBbI XUMHH

1.1 Crpoenne atomoB. [lepnomudecknuii 3akon u [leproamueckas 3 0 0
CHCTeMa XMMHYECKHX 31eMeHTOoB /. 1. MeHaeneeBa

1.2 Ctpoenue BemiecTBa. MHOTOOOpa3ue BEIIECTB 4 0

1.3 Xumuueckue peakiuu 6 1 1
Hroro no pasneny 13

Pa3nea 2. Heopranuyeckasi Xumust

2.1 Meramisl 6 0 1
2.2 Hewmeramibl 9 1 1



No
/o

HaumenoBanue pa3fenoB 1 TeM IPOrpaMMBbl

2.3 CBsi3p HEOPraHUYECKUX M OPTaHUYECKHX BEILECTB

Uroro no pazneny

Pasgen 3. Xumus 4 ;Ku3Hb

3.1 XuMmus " KU3Hb

Hroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC

Ne Tema ypoxka

/11

1  Bsognsiiit UTh.Ilpeamer oprannyeckoit xumuu, eé
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

2  Teopus crpoeHus opraHuueckux coequHenuii A. M. byrneposa,
€€ OCHOBHBIE TIOJIOKEHUS

3  Ilpencrasienue o K1accu(PUKAIUN OPraHUICCKUX BEIICCTB.
Homenknarypa (cuctematuyeckasi) U TpPUBHUAIbHbBIE HA3BaHUS
OpPraHUYECKUX BEILECTB

4 AnkaHbl: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PAJ

5  Meran u 3TaH — NpocTeNIINe MPEeICTaBUTENN aJTKAHOB

6  AJKEHBI: COCTaB M CTPOCHHE, CBOHCTBA

7 DTuieH U NpoNujeH — MPOCTEHIINE MTPEICTaBUTENN ATKEHOB

8  Ilpakrtuueckas padorta Ne 1. «[lomydyeHune sTuneHa 1 U3ydeHHe
ero ceoricte» UTh

9  Ankanuensl. byraguen-1,3 u metunoyraauen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

10 AJnKuHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUECKHHA
psn. ALeTuieH — MPOCTENIINN TPEICTaBUTEND aJIKUHOB

11 BsluncieHus IO ypaBHEHHUIO XMMUYECKOH peaKkIiu

12 Apensl: 6eH301 ¥ TOIyoJ. TOKCMYHOCTH apeHOB

13 Tenermueckas CBSI3b YIJIEBOJIOPOIOB, IPUHAIICKALINX K
Pa3IMYHbBIM KJaccaM

14 TIpuponHble HCTOUHUKH YTIEBOJIOPOIOB: MPUPOIHBIH ra3 u
MONTYTHBIE HETSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nmepepaboTKu

15 TIlpuponHble UCTOUHUKHU YTIIEBOIOPOJIOB: IPUPOIHBIN Ta3 U
MOMyTHBIE HEPTAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu

16 KonTtponbHas padoTa 1mo pasueny «Y rIeBOI0OPO b

17 TIlpenenbHble OJHOATOMHBIE CIUPTHI: METAHOJI U 3TAHOJL.

Bonopoanas cBsi3b

Bcero

17

34

KonnuecTtBo yacoB

KonTposibHbie
paboThI

0

[IpakTryecky
paboThI

0

KommuectBo yacos

Bcero KontponbHbie

-

e

paboTsl
0

o O O O O

IIpakTuueckue
paboTsl

0

R O O O O



No Tema ypoka KonnuectBo yacos

n/m Bcero Konrpomensie — IIpaktuueckue
paboThI paboTbI

18 MHoroaroMHble COUPTHI: ATUICHIJIUKOIb U TIULEPUH 1 0 0

19 ®enHoxn: cTpoeHHE MOJIEKYJIbI, PU3UUECKUE U XUMUYECKHE 1 0 0
CBOWCTBA, TPUMECHECHHE

20 Aunpneruasl: GopMaIbIETHI U alleTaabACTHI. ATIETOH 1 0 0

21 OnaHOOCHOBHBIE MpeJETbHbIC KAPOOHOBBIC KUCIOTHI: MypaBbuHass 1 0 0
U YKCyCHast

22 Tlpaktuueckas padora Ne 2. «CBoiCTBa pacTBOpa yKCYyCHOM 1 0 1
kucinote» UTH

23 CreapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEACTaBUTEITN 1 0 0
BBICIINX KapOOHOBBIX KHCIIOT

24 Mplia KakK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEE 1 0 0
JIIEUCTBUE

25 CrnoxHble 23QUphI KaK TPOU3BOAHBIC KAPOOHOBBIX KHUCIIOT. 1 0 0
Ianponu3 cinoxHbIX 3HUpoB

26 JKupsl: TuapONIN3, TPUMEHEHUE, OMOJIOTHYECKas POJIb JKUPOB 1 0 0

27 YrneBojbl: cocTas, Kinaccupukanus. Baxneiimme 1 0 0
MPEJICTaBUTEIIN: TIII0K03a, PPyKTO3a, caxaposa

28 Kpaxmal v 1euTro103a Kak MPUPOIHBIE TTOJTUMEPHI 1 0 0

29 KouTponbHas pabota no pazaeny «Kucnopoacoaepxaiiue 1 1 0
OpPTaHUYECKUE COCTUHEHHS»

30 AMUHBI: METUJIAMHUH W aHUJIHH 1 0 0

31 AMMHOKHUCIIOTHI KaK aM()OTEpPHBIE OPTaHUYECKHE COCTMHEHNS, 1 0 0
ux Ouonoruyeckoe 3HaueHue. [lenru st

32 Benku Kak MpUpOIHbIE BBICOKOMOJIEKYISIPHBIE COEIMHEHUS 1 0 0

33 OcHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX coeAMHeHnt 1 0 0

34 OcHOBHBIE METOJIbl CHHTE3a BEICOKOMOJIEKYJISPHBIX COeAUHEHnH. 1 0 0
[TmacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC

Ne Tema ypoxka KomnuecTBo vacos

/1 Bcero Kontponpabie IlpakTudecks

paboTsI paboThI

1  Bsoasbrit UTh. Xumudeckunii 2meMeHT. ATOM. DJIEKTpOHHAs 1 0 0
KOH(UTYpaIHs aTOMOB

2  Ilepuoanueckwuii 3akoH u [lepuonnyeckas cucreMa XUMHYECKUX 1 0 0
anemenToB J[. . MenneneeBa, NX CBSI3b C COBPEMEHHOM TeOpUeEn
CTPOEHUS aTOMOB

3  3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX PJIEMEHTOB U UX 1 0 0

COEIMHEHUH 110 TPYIaM U NepruoiaM. 3HaueHHEe MePHUOIUIECKOr0
3aKOHA U CUCTEMBI XUMHU4YeCKUX demeHToB .M. Menzeneesa B



/o

10

11

12

13
14

15
16

17
18
19

20

21

22
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27

Tema ypoka

Pa3BUTUU HAyKU

Crpoenue BemiecTBa. XUMUYECKasl CBSI3b, €€ BUJIbl; MEXaHU3MbI
00pa3zoBaHMs KOBAJICHTHOU CBsI3H. BomopoaHas cBs3b

BaneHTHOCTB. DneKTpooTpULaTeNbHOCTh. CTENEHb OKUCIICHHS.
BeniectBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS

Ilonsatue o AUCIICPCHBIX CUCTCMAX. HctunHBIC U KOJITIOMHBIC
PaCTBOPBLI. Maccosas J0JIs1 BEIIECTBA B paCTBOPEC

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COeTMHEHUM.
['eneTnyeckas CBsI3b HEOPraHUUECKHUX BEIIECTB, PA3JIMYHBIX KJIACCOB

Knaccudukanus XuMU4ecKrX peakiyii B HEOPraHMIECKOU 1
OpPraHMYECKON XUMHUU. 3aKOH COXPAHEHUS MAcChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SJHEPTUU IPU XUMHAYECKUX PEaKIMAX

Cxkopoctb peakuuu. OOpaTuMbie peakiiui. XUMHUYECKOE PABHOBECHE

[TpakTudeckas padora Ne 1. «BiausHue pa3nuvHbix (pakTopoB Ha
CKOpoCTh Xxumuueckon peakun» UTh

OnexkTponauTHyeckas aucconuanus. [lonstue o Bo1opoHOM
noka3zarene (pH) pactBopa. Peakunu nonsoro oomena. ['mapoinus
OpPraHMYECKUX U HEOPTaHMYECKHUX BEIICCTB

OKHUCIUTEIIEHO-BOCCTAHOBUTENBbHBIC peakiuu. [loHsTre 00
IICKTPOJIM3E PACILIABOB M PACTBOPOB COJICH

Kontponbnas padota no pasaeny «TeopeTndeckue OCHOBBI XUMHI

Mertauibl, ux noJyioxkeHue B [lepuoguyeckoil cuCTeMe XUMUYECKHX
anemenToB JI. . MenaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
OO6mue ¢pu3nyecKre CBOMCTBA METAIIOB

CrmuaBbl METaLIOB. DIEKTPOXUMUYECKUN PSiJT HANPSDKEHUH METAJIJIOB

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAILJIOB (HATPUM, KAJIUH,
KaJIbIIMA, MarHui, aTIOMAHAN) U UX COSTUHEHUIN

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COEIUHEHUI
XUMHUYEeCKHE CBOMCTBA IIMHKA, JKejle3a U UX COSAMHEHUN

[Tpaktnyeckas padora Ne 2. "Pemnienne skciepMMeHTaIbHBIX 3a/1a4 10
teme «Metais»" UTh

Hewmeramnsl, nx nonoxenue B [leprponndeckon cucreMe XMuMAYECKUX
anemeHnToB J[. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHUSI aTOMOB

dusnueckue cBoiCTBa HEMETAIIIOB. AJUIOTPONHS HEMETAIOB (Ha
npuMepe KUCIopoaa, cepsl, hochopa u yriiepoaa)

XHWMHUYECKUE CBOMCTBA TAJIOIEHOB, CEPBl U UX COCTMHEHUIN
XvMHYecKue CBOKWCTBa a30Ta, pochopa u ux coeTuHEHUI
XHUMHUYECKUE CBOMCTBA YTIEPOIa, KPEMHUSA U UX COCIMHEHUN
[IpuMeHeHne Ba)XHEUIINX HEMETAJIOB U UX COCIUHEHUN

O000meHne u cucreMaTn3aius 3HaHnil o reMe «Hemeramisny.
Briuucnenust no ypaBHEHUSIM XUMHUECKUX PEAKLIMM U
TepMOXHMI/I'-IeCKI/Ie paC'-IéTBI

[TpaxkTrueckas padota Ne 3. «Pemienue skcriepuMeHTalbHbIX 3a/1a4 110

Bcero KonTponbHbIe

e

KonnuecTtBO yacoB

paboThI

o O O O ©o

[IpakTryeckr
paboThI

O O O O O



No Tema ypoka KonnuectBo yacoB

/I Bcero Kontpompabie IlpakTuueckr
paboThI paboThl

teme "Hemeramist"» UTH.

28 KouTponbHas paboTa mo remam «Metaiuie» u «Hemerammsny 1 1 0

29 Heopranndeckue U opraHuuecKkue KHUciaoTel. Heoprannmueckue u 1 0 0
OpraHU4eCcKHe OCHOBAHUS

30 AmdoTtepHbIe HECOPraHUIECKHUE U OPTAaHUIECKUE COCTMHCHUSI. 1 0 0
I'enernueckas CBsI3b HEOPraHUYECKUX M OPTaHUYECKHUX BEILIECTB

31 Ponb xuMuu B 00ecrie4eHUH SKOJIOTUIECKOM, SHEPreTUIECKOM 1 1 0 0
MUIIEBOH OE30MACHOCTH, Pa3BUTUU METUIIHHEI

32 [IlpencraBieHus 06 0OIMMX HAYYHBIX MPUHIIMITAX TPOMBIIIUICHHOTO 1 0 0
NOJYYEHHUsI BKHEHIIINX BEIECTB

33 UYenoBek B MHpE BEIISCTB U MAaTEPUAIOB 1 0 0

34 XwuMmwus 1 310pOBbE YETOBEKA 1 0 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VUEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



