MUWHUCTEPCTBO MPOCBEIMIEHUA POCCUVICKOM ®EJIEPAIIIN

MAOY COII c. b. Mesnk banamoBckoro paioHa

PACCMOTPEHO
PvkoBongrresmnddeige)

nKonaesn4y
a X O B DN: C=RU, OU=/lupexTop,
O=MAQY COLU c.B.Menwuk,

CN=Maxpos Cepreut

C e_p re |7| Eﬂéﬁﬂﬁmim@&gM.H.

OcHoBaHue: 1 ni

COI'JTACOBAHO

3amecTuTeNb TUPEKTOpPa TIO:
YBP :

H M KOJ-I %E&r%i%‘%‘}:udée: c.b. 023 I MaCHOBa OB
Rara: 2033.00.4 1634, 05.06.2023 .
e B M l"I lig;gi%oF Reader Bepcus:
11.0.1
PABOYASA ITPOI'PAMMA
(ID 2741729)

YTBEPXJIEHO

JIHpEKTOP WIKOJIBI /
: s

: .M,axpoB‘C,.H,
vonnn) TpukasNe224-OJ1 ot
%,905.06.2023 ¥, "

] 2 ST L

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

s ooyuarommxest 10 — 11 xkmaccoB



HOACHUTEJBHAA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeAHEro ooOimero oOpa3oBaHUA
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3yabTaTaM OCBOCHUS
dbenepanbHOll 00pa30BaTENbHON MPOrpaMMbl CpeaHEro o0IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
obOpazoBatenbHOM cTangapte COO, ¢ yuérom Konnenuu npenogaBanusi y4eOHOTO
npeaMera «XuMush» B 00pa3oBaTesibHbIX opranuzanusix Poccuiickoit denepanuu,
peaNn3yoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBI, U OCHOBHBIX MOJIO0KEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuona a0 2025
roja» (Pacnopsbkenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIpPEACIICHUIO
oOrielt crpaTeru 00y4deHus, BOCIUTAHUS U Pa3BUTHS 00yYarOIMIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIN
koHuentyanbHble noioxkenus GI'OC COO o B3auMO0OYCIOBICHHOCTU LIEJEH,
COJIepKaHMsl, PE3yJbTaTOB OOy4YeHUSI U TpeOOBaHWII K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHU3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXMT 3aBEpLIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX IEHHOCTEH, MPHUCYIINX
I[EJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHUA. OTHU IIEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIbTYpPhl
YeJI0BEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/10POBBIO
U NpUpOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHue oOydarouuxcs Ha
YPOBHE CpeJIHETO 00111eT0 00pa30BaHUs CPEJICTBAMU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp>)KaHUE M TOCTPOCHHE KOTOPOTO ONPENEIEHBI B MPOrpaMME IO XUMHUHU C
y4€TOM Ccrnenu@uKd HayKM XUMHH, €€ 3HAYCHHS B IIO3HAHWM MPUPOJBI U B
MaTepUaIbHON XU3HU OOILECTBA, a TAKXKE C YUYETOM OOUIMX LIEJeH U MPUHILIUIIOB,
XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEAHEro oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAaeT OCOOYIO POJb B
COBPEMEHHOW IUBUIIM3ALIMK, B CO3JaHUU HOBOW 0a3bl MAaTepUabHON KYJbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHPOBAHUE PALIMOHATIEHOIO HAYYHOT'O MBIIIJIEHUS, B
CO3/IaHUE IIETIOCTHOTO MPEACTaBICHUS 00 OKPY)KAIOUIeM MHpE KaK O €IUHCTBE
NPUPOJIBI U YeJOBEKa, KOTopoe (hopMUpyETCSs B XMMHUU Ha OCHOBE IMOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUpPA, OCO3HAHMS B3aMMOCBSI3U MEXKIY
CTPOEHHEM BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHECHHS.



TecHO B3aUMOAECHCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHUS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYPbl, HEOOXOJIUMbIM YCIIOBUEM YCIIEIIHOTO
Tpylla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHass XMMHUS Kak Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJOIWW HalpaBlieHA HAa pEUICHUE
I00adbHBIX TPOOJEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, SKOJIOTMUYECKON O€30MaCHOCTH U OXPaHbI 37J0POBbSI.

B cootBercTBUM ¢ OOIIMMM LEISMH W MOPUHIUIIAMH CPEIHEro OOIIEero
oOpasoBaHus coaepxxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO IMOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM i  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCHEIIHOIO BKJIIOYEHUA B JKH3Hb COLMUYMa, MPOAOJDKCHUA
o0pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUCH.

CocraBnstomuMu ~ npemMeTa  «XUMHS»  SBISIIOTCA  0a30BbIe  KypCchl —
«Opranuueckas xumus» u «OOmas U HeEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMa
3HAHHWW MO0 HEOPTaHWYECKOW XMMUU (C BKIIOUYCHUEM 3HAHUW U3 OONICH XUMHUH) U
OpraHu4eckor XxuMuu. @OpMUpPOBAHUE JaHHOM CHUCTEMBI 3HAHUM NPU WU3YyUYEHUH
npeaMera oOecreynBaeT BO3MOXXHOCTb PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa cogepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPraHu4vecKass XUMHs» cPopMHUpOBaHA B MpOorpaMMe MO XUMHUM Ha OCHOBE
CUCTEMHOTO TIOAXOJa K M3yYeHHI0 YydeOHOro Marepuaina Hu 0O0yCIOBIIeHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HAa  OMNpeNeIEHHBIX
TEOPETUYECKNX YpOBHiIX. Tak, B Kypce€ OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KIACCUYECKON TEOPUU CTPOCHUS OPTraHUYECKUX
COCOUHECHUN, a TAaKXKE Ha YPOBHE CTEPEOXHMMHUYECKHX M IJIEKTPOHHBIX
MIPEICTABIICHUI O CTpOeHUH BerecTB. CBeeHus 00 H3y4aeMbIX B KypCe BEIIecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB /IO CIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coequHeHuM. B Kypce  OpraHM4ecKkOd  XWMHUHM  T[IOJIy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEPBOHAYAIILHbBIC
MPEACTaBICHUS] O XUMUYECKON CBSI3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[logq HOBBIM yriaoM 3peHHs B TpeaMeTre «XuMHs» 0a30BOTO ypOBHS
paccMaTpuBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOrO 001Iero oOpa3oBaHUs
TEOpPETUUYECKUM Marepuanl U (AKTONOTUYECKHE CBEICHHUS O BeIlIeCTBaX W
xuMHuueckoil peaknuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuydeckas
XUMUSD» OOYYarOMIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
MEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTUYECKUX TMO3UIIUMN,



riy0oKe TMOHATh HMCTOPUYECKOE M3MEHEHHE (YHKIMII 3TOro 3akoHa — OT
00001Iat0IIeH 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMK O Ba)KHEHINMX BEIIECTBAX, UX COCTaBE, CTPOECHHUH,
CBOMCTBaxX W NPHUMEHEHHUH, a TAKKE O XUMHUYECKHUX PEAKUUSIX, UX CYIUIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAHMS JONOJIHIETCA B Kypcax 10 u 11 kmaccoB anmemeHTaMu
COZIEp)KaHMsI, UMEIOUIMMH KyJIbTYPOJOTHUECKMNA W NPHUKIAIHOM Xapakrep. OJTH
3HAHMS CIOCOOCTBYIOT NMOHMMAaHHUIO B3aUMOCBSI3M XMMUU C APYIMMHU HayKaMH,
pPacKphIBaIOT €€ PoJib B O3HABATEIBHOM M MPAKTUUYECKON IEATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y IPAKTHYECKUX PUIOKEHUI XUMHUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XUMUEH,
KPUTHYECKHU OCMBICIIMBATh UH()OPMALIMIO U TPUMEHSITD €€ 15 TOTIOJTHEHUS 3HaHUH,
pELICHNS MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIIBHBIX HCCIIE0BATENIbCKUX 3a1a4. B
LEJIOM COJIEp’)KaHue y4eOHOro mnpeamera «XUMHUsS» JAHHOTO YPOBHS U3YyUYEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y O0YHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIS TOHMMaHuA (GUIOCOPCKUX HUOCH, TaKUX KakK: MaTepUalbHOE EIUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MUpa, 00yCIIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHUEM, I03HABAEMOCTb ITPUPOJIHBIX SABICHUHN IIyTEM SKCIEPUMEHTA
U pelIeHUs MPOTUBOPEUYUM MeXAy HOBBIMH (akTaMHM U TEOPETUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTMYECKUX Mpoliem, a
TaK)Ke Mpo0JIeM cOepexKEeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaT€PHUAJIOB.

B nmnane pemeHus 3agad4  BOCIHTAHMS, Pa3BUTHS M COLMAIHM3ALUU
OoOy4JarommMxcss MNPUHITHIE MPOTPAMMOM IO XUMHUHU TMOJXOJbl K OIpPEAeSICHUIO
COJIEp)KaHUsI M TMOCTPOEHUS TMpeAMeTa MpeAyCMaTpUBaOT (OpMUPOBaAHUE
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUM, UMEIOIINX 0a30BO€ 3HAUEHUE JIsl Pa3IMYHbIX
BUJIOB JICSITEIILHOCTH: pEIIEeHUs Mpo0ieM, IOUCKa, aHanmu3a U 00padoTKU
uHpopMaIuU, HEOOXOAMMBIX [l TMPUOOPETEHUS OMNbITa MPAKTUYECKON U
MCCIIEOBATENBbCKON JIEATEIBHOCTH, 3aHUMAIOIIE Ba)KHOE MECTO B IIO3HAHUHU
XUMHUH.

B npaktuke mnpenogaBaHus XMMHHM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa30oBaHUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IIPU ONPEICTICHUN
COJIEP>KATEJIbHOM XApAaKTEPUCTUKHU LeJIed W3y4YeHUs MpeIMeTa HalpaBICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATENbHOCTH YE€JIOBEKa M KaK OJIHOIO U3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHUIO LIEJIEH U3y4YEeHUs
MIpeAMETA SBIISIETCS BIIOJHE ONPAB/IaHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LEJISAMH U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsIIOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIOYeBble MOHATHUS, (pyHIaMEeHTaJbHbIe 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHNI T MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELLECTB U XUMHUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUSI yMEHUI
OpUEHTHPOBATbCA B MHUPE BEUIECTB U XUMHUYECKHMX SBJIICHHH, MMEKOLIUX
MECTO B MPUPOJIE, B IPAKTUUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATEIBHOCTH, CBA3AHHBIX C HAOJIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJIEHUEM MpPaBHII
0e301acHOro OOpaIIeHUs C BEIECTBAMH.

Hapsigy ¢ atum, conmepikaTelibHasi XapaKTepUCTUKA 1LIeNiel U 3a/1ay U3yYeHUs
IpeaMeTa B IporpaMMe o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C
HOBBIMHM IPUOPUTETAMHU B CUCTEME cpeAHero oodmero obOpa3zoBaHus. CeronHsa B
IpEnoAaBaHUK XUMHUH B OOJIbIIEH CTENEHN OTAAETCS MPEeIOYTEeHHE TPAKTUYECKON
KOMIIOHEHTE coJepKaHusi OOy4YeHHs, OpPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA O0IIe00pa30BaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE HA00pOM
3HaHMM, a (QYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCO0aAMU U YMEHHSIMHU
AKTUBHOIO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAbHOU JKU3HU JJI PELICHUS
MPaKTUYECKUX 3a]1aY.

B cBsA3M ¢ 3TUM IIpU U3yYEHUHU NpeIMeTa « XUMUS JOMUHUPYIOIIEE 3HAUCHHUE
IpUOOPETAIOT TAKUE LIEJU U 33/1a4M, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(bopMHpOBaHHE  MHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopmupoBaHue y O0Oy4arolmuXcCsi KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETECHLIUI), HMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE [UJIS Pa3IUYHBIX BHJIOB
JEeATENbHOCTH: PElIeHHs MpoOJeM, MOoucKa, aHaau3a U 00paboTKU MH(POpPMALIHH,
HEOOXOUMBIX JJIs1 MPUOOPETEHHUS ONBITA IEATEIBHOCTH, KOTOPAasi 3aHUMAET BaXKHOE
MECTO B IIO3HAHWHW XHMMH, a TaKXKe JUIsl OLEHKH C IO3MIMI SKOJIOTUYECKON
0€30MacHOCTU XapakTepa BIUSHUS BEUIECTB U XUMUYECKHUX MPOIECCOB HA OPraHu3M
YeJIoBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIIBHO MMPUOOPETATh HOBBIC
3HAHMS TI0 XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IIOMCKAa M aHaliu3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(POPMAIIUH XMMUIECKOTO COICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IIOAATeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX MPOoOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONB30BAHUS, TIOTIOTHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OEpexHOTrOo
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe NPUOOPETCHHS OTbBITA
UCIOJb30BaHUS TMOJYYCHHBIX 3HAHUN IS NPUHATHS TPAMOTHBIX PEIICHUN B
CUTYAIUAX, CBI3aHHBIX C XUMHUYCCKHMH SIBIICHUSMHU.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOTr0 YpOBHS BXOAWT B COCTaB MPEAMETHON 00sacTh «EcTecTBeHHO-HayUYHBIC
IPEAMETHD».

OO1ee yrcno 4acoB, OTBEAEHHBIX ISl U3YUYCHHsI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero odiero oopazoBanusi, coctaniseT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHM4YeCKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE 1OJI0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3omMepus. XUMUYECKas CBSI3b B
OPraHMYECKUX COEAUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEeMaThyecKas) ¢ TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEICTABUTENEH KJIACCOB OPraHUYECKUX BEIIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUsS BEIIECTB W UX MPEBpALLCHUMN:
O3HAaKOMJICHHUE C 00pa3llaMy OPraHUYECKUX BEIIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOIIO/IEHWE W OIMCaHUE
JIEMOHCTPALIMOHHBIX ONBITOB MO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHud (IUi1aBjieHUe, OOyIJIMBAaHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuun 3aMEUIEHUsT U TOPEHHs), HAXOXKACHUE B NPUPOJIEC, IOIYYECHHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI psAA. DTWIEH U MNPONUIICH —
MpOCTEHIINE TPEACTABUTENM aJKEHOB: (U3WYECKHME M XHUMHUYECKHE CBOICTBA
(peakuun TUAPUPOBAHUS, TaAJOTCHUPOBAHUS, THUJpATaAllUM, OKHUCICHUS U
MOJIMMEPU3ALINN ), TOJTYYEHUE U IPUMEHECHUE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (U3UYECKUE W
XUMUYECKUE CBOMCTBA (peaklUu TUIpUPOBaHUS, TAJIOT€HUPOBAHUS, TUApaTalUu,
TOpPEHUsl ), MOJyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHYECKHE CBOMCTBA
(peakuuy raJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U MPUMEHEHUE. 10.1y0:
cocmae, cmpoeHue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2an102eHUPOBAHUS U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eHeTnyeckas CBSI3b MEXAY YIJIEBOAOPOAAMU, MPUHAIIEKAIUMUA K Pa3IUYHBIM
KJIaccam.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMUUYECKUM, KaTaIUTHYECKUi), mnupoiaus. [IpomykTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B ObITy. KaMeHHBIN
YTOJb U NPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
O3HAKOMJIEHHUE C 00pa3IaMu IMIacTMacC, KayuyKoB U Pe3uHbI, KoJuteKiuu «HedTb»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIIEBOAOPOJAOB U TajOT€HONPOU3BOIHBIX,
MPOBEICHNUE MPAKTHUYECKOW PAOOThI: OJyUYEHHE STUIIEHA U U3YYEHHE €T0 CBOWCTB.

PacuérHble 3anaumn.

Boerunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW pEakIuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprannyecKkue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CIOHPTHL. METaHOI W 3TAHOJ: CTPOCHHUE,
bu3nueckue U XUMHUYECKHE CBOMCTBA (peakldh C AaKTUBHBIMU MeETallJIaMH,
raJIoTeHOBOJIOPOIaMH, TOpPEHHUE), NpUMEHEeHHe. BojopoaHbie CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaromMHble  COUPTHL. ODTWICHIJUKOIb W  TJIMIEPUH: CTPOCHHUE,
bu3ndeckue W XUMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO  IIEIOYHBIMHU
MeTaJlJIaM{, KayeCTBEHHAs peaklMsi Ha MHOroaTOMHbIE cnupThl). [lelicTBue Ha
opraHusM 4enoBeka. [[puMeHneHre rmmuepuHa u STUIECHIJINKOJIS.

@deHos: CTpOEHHME MOJEKYJbl, (U3NYECKHUEe U XUMHUYECKHE CBOICTBA.
Tokcuunocth penomna. [lpumenenue gpenomna.

Anpneruibl U Kkemowuwvl. DopManbleruj,, aleTAIbAETU]l: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH), MOJyYeHUE U IPUMEHECHHUE.

OHOOCHOBHBIE MpeieNbHbIE KApOOHOBBIE KUCIOTh. MypaBbUHAs U YKCyCHAs
KHCJIOTBI: CTPOCHHE, (DU3NUECKHE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, oOILIMeE 1S
KJIacca KUCJIOT, Peakius dTepudukanun), moaydeHrue u npuMenenne. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTaBUTENH BBICIIMX KapOOHOBBIX KUCIOT. Mbina
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QuUphl KaK MPOWU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cioxkHbIX 3¢upoB. XKupsl. I'naponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb JKUPOB.

VYrneBonpl:  coctaB, KjaccUpUKAIMs ~ yriaeBoAoB  (MOHO-, M- U
nonucaxapuibl). [Jroko3a — npocTenmii MoHOcaxapua: 0COOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTRA (B3aMMO/ICHCTBUE C TUIPOKCUJIOM
meu(ll), okucienne aMMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBienue,
Opo>KEeHHE TIIOKO03bI), HAXO0XKJICHHUE B PUPOJIC, TPUMEHEHUE, ONOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemntono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
HeuroIo3bl.  PU3MYECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmajia (THUApPOIH3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpOBe/IeHNEe, HAONIOJCHUE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOpPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTaHOJIa
okcumom wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernoB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(ll), B3ammMopeicTBHE Kpaxmalia € HOJOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOU KUCIIOTHI.

PacuétHrle 3aaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIUHU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoaeprkane opraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTusl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeAauHeHus. [lepBuunas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE PEAKIIMHU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHS BEIIECTB M HUX MpPEeBpallCHUN:
HAOJIIOICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JE€HATYpalus OCIKOB MpH
HarpeBaHUM, IIBETHBIC PEAKIINK OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSIST MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSA3EH MPU U3YUYEHUH OPraHUYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHSTHH, TaK W TIOHSATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO0mmue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PakT, rumoTesa,
3aKOH, TEOpHs, aHaIN3, CUHTE3, KiIaccu(UKaiws, MepruoJuIHOCTh, HAOIIOICHNUE,
U3MEepeHHe, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®duszuka: wmatepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PM3MYECKUE BETMIUHBI U SAMHUITBI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BeliecTBa (OENKH, YTICBOIBI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIBl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
pecypchl.

TexHONOTHS: THINEBbIE TMPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHWUS,
MOIOIIHNE CPEJICTBA, TICKAPCTBEHHBIE 1 KOCMETUYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHUSCKUE YPOBHHM, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesieHUs] JIEKTPOHOB IO OpOUTANIsIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. IJIEKTPOHHASI KOH(UTYypaIlHsi aTOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3pb nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xumuueckux anemeHtoB . M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUSA CBOWCTB XUMHUUYECKHX DJJIEMEHTOB H
o0pa3yemMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM M Mepuoaam.
3HaYeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIeHTHasi HEMOJISIpHAasi U MOJISIpHAs, MOHHAs, MeTalUIM4eckas). MexaHu3Mbl
o0pa30oBaHHA KOBAJEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI W JIOHOPHO-
akienTopHbelil). Bomoponnas cBs3b. BajleHTHOCTh. DIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa  MOJEKYJSApPHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELECTBA. THIbl KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.



[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1011 BelecTBa B paCTBOPE.

Knaccuduxkanus HEOPTraHUYECKUX COCMHECHUMN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAITUX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakinus.  Knaccudukanuss  XMMHUYECKHUX — peakiuidl B
HEOPraHUYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuUMH4YECKOe paBHoOBecue. DaKTOpbl, BIHSIOIIAE HAa COCTOSHUE
XuMuyeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponuTuueckas auccounanys. CunbHbIe U ciadbie a1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAS,, HEUTPAJIbHAs, LIEJIOYHASL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALLCHUM:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XxuMuueckux saeMeHToB /. .
MemnpeneeBay, U3yuyeHHE MOJENIEH KPUCTALIUYECKUX DEMIETOK, HAOIIOJCHUE U
ONKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MMEPOKCUIA
BOJIOPOJA B IMPUCYTCTBUU KATAIM3ATOPA, ONPELAECIECHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAIBHOT'O MHJIUKATOPA, PEaKIIMi HOHHOTO 0OMeHa), MPOBECHUE
MPaKTUYECKON paboThl « BiusiHue pa3nuuHbix (PaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIum».

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHUSIM XUMHUYECKUX pEaKUWid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MTOHATHS «MACCOBAast JOJIsS
BEIIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xumuueckux sieMeHtoB [[. M. MenueneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpUMEpe
KHCJIOpO/a, cephl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga MU KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCAUHEHUM.

Merannsl. [lomoxenne meramnoB B [leproanyueckon cucTeMe XUMHUYECKHUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DIEKTPOHHBIX 00O0JIOUEK
aToMOB MeTayuioB. O6mume Qusnyeckue cBoicTBa MeTamuioB. CIUiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI DS HAMIPSYKEHU METAIIOB.



XUMUYECKHE CBOMCTBA Ba)KHEUIMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUMN.

OO6mue crmocoObl MoMyyeHus: MeTauioB. [IpuMeHeHne MeTaiuioB B OBITY H
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSl BEIIECTB M UX MPEBPALCHUI:
W3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, PEUICHUE
AKCHEPUMEHTAJIBHBIX 3a/a4, HAOJIOJIEHHEe M OIMCAHHE JEMOHCTPAlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJAECHCTBHE THUJIPOKCHUJIA aFOMUHUS C PACTBOPAMHU
KHUCJIOT U IEJI0YEe, KAYECTBEHHBIE PEAKIIMM Ha KATUOHBI METAJIIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILECTB UMEET NPUMECH.

XuMHs ¥ )KU3Hb

Ponp xuMum B 00€CrieYEeHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MeAUNHHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHHS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIIEHHOTO
IIOJIy4YEHUs] BaXKHEMIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
MaTepuaabl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPAaCKH, CTEKJIO, KepamuKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbIC
yao0peHus.

XuMHsT U 3J0pOBbE YEIIOBEKAa: MpPaBWJIA HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 6€30MacHOr0 UCIIOIb30BaHUS MIPENapaToB OLITOBON XUMUU B
ITOBCEHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOmed o
HEOPraHU4YEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA Ye€pe3 MCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUpUKALM, TEePUOAUYHOCTh, HAONIOACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SIBIICHUE.

@du3uKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOI, PAIUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEUIECTBA, (PU3MYECKUE BEIMYUHBI U €IMHMIIBI HX
M3MEpPEHUSI, CKOPOCTb.



buonorusi: kineTka, oOpraHu3M, SKocUcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHBIE MOPO/bI, MOJE3HbIE UCKOMAeMble, TOILIIUBO,
pecypcehl.

TexHonorus: XUMHUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEIBCKOXO3SIMCTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTepUasoB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTrpaMM CpeaHero oO0miero o60pa3oBaHusi (JUYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayuHo-meToauyeckoil OCHOBOM s
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABJIAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAHHWE OOYYAIOIIMMUCS POCCUHUCKONW TPAKIAHCKOW HWISHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOTIPEIEICHUIO;

HaJIM4YKM€ MOTUBALMH K OOyUEHHIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MNPUCYIIMMHU LETOCTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUA MpeAaMeTa «XHMHS» TOCTHTAOTCS B
€IMHCTBE Y4YeOHOM UM BOCHUTATEIBbHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUS, CaMOpPa3BUTHUA M HPABCTBEHHOIO CTAHOBJICHMS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON J1€ITebHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaIaHCKOro BOCIMTAHUS:

OCO3HAaHMS 00YyYaIOUUMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOIOPSIIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M TMPaBUIaX MEXIMYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU I€SITEILHOCTH MPU CO3/IaHUN YUEOHBIX
IPOEKTOB, PEIIEHNHN YUEOHBIX U MO3HABATENIbHBIX 3a7a4, BHIITOJHEHUU XUMUYECKIX
DKCIIEPUMEHTOB;

CHOCOOHOCTM IOHUMaTb M IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
IIPUMEHEHUSI XMMHH, OCO3HAHUS TOIO, YTO JOCTHXKCHMS HAayKH €CThb pPEe3yJIbTaT
JUIMTEJIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECa U M03HABATEIIBHBIX MOTUBOB B IIOJIyYEHHUH U ITOCIIEAYIOIIEM aHAIN3E
UH(pOpPMAaLIMKU O EPEIOBBIX TOCTHIKEHUSAX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHNS;

CHOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHHUs, OPUEHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEJACHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 370poBOro U 0Oe3omacHoro obpas3a IKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (pU3MYecKOMYy U
IICUXWYECKOMY 37]0POBBIO;

coOMIO/IeHUsT TIpaBui 0€30MacHOro OOpaleHusi C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM )KM3HU U B TPYJAOBOM JIEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI HHJIMBUAYAIbHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIFOACH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEI0BaTENbCKON
NEeSATENbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW U  JPYrux BHUAAX
NEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHMM NPAKTUYECKUX 3aJad
COLIMaIbHON HANpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YKCJI€ HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUU MO0 XUMHUH;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpaszoBanus, Oyaymiedl mnpodeccur U peanusalud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBaHMS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATBHON CpEbL;

OCO3HAHHSI HEOOXOIMMOCTH WCIIOJIb30BAHUS JIOCTHKEHUN XUMHUH JJIS
pELIEHUs] BOIPOCOB PAllMOHAIBHOTO IPUPOIOTIOJIH30BAHMS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON cpele, YMEHHUS IPOrHO3UPOBATh HEOJIArONPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLIATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIlpaBIICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEIbHOW, KOMMYHUKATUBHOM M COLMAIBHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAHUSl cheuUKA XUMUU KaK HayKd, OCO3HaHUS €€ poJu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpecTaBlieHus 00 OKpYyXKaloleM MHUpE Kak O €IMHCTBE MPHUPOABl U YEOBEKa, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEeLIEHUU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IMBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIU B CO3JaHUU
HOBOM 0a3bpl MaTepUATbHONW KYyJNbTYphl, PEIICHUH TJIOOATBHBIX MPoOJIeM
YCTOMYMBOI'O PAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPIETUUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOECHEYEeHUH YCIOBUN
YCHEHIHOTO TPYJIa U 3KOJOTMYECKH KOM(POPTHOM KU3HH KaKJI0TO YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUSA, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIOIb30BaTh
NoJiyyaeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KaIOIIETr0 MHUpa U



IPOUCXOMSIIMUX B HEM U3MEHEHHI, YMEHHUSI 1eJ1aTh 00OOCHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IEJIBIO MTOTYYEHHUS TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKHWE 3HAHUS JUIs
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHUIO, K AaKTUBHOMY IIOJIYyYEHHUIO HOBBIX 3HAHUW 1O XUMUHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHUS Y4EOHOro mpeamera «XuMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIOYAKOT:

3HauYMMble 9 (OPMUpOBaHUS ~ MHUPOBO33PEHUSI  OOyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUSA, OTPaKAOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEHU(PUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
polecc, CUCTEMA, HAYYHBIM (pakT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIaeA0BaHUE, HAOIIOIEHNE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

yHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

PEryJIATUBHBIE), obecrieunBaroIIe dbopmupoBanue (yHKITMOHATBLHON
I'PaMOTHOCTH M COITMATIBLHON KOMIIETEHITUN O0YYarOIINXCS;
CIIOCOOHOCTD 00yUarommXxcs HCTIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHbBIC
JICUCTBHUS B IO3HABATEILHON U COUAIBHON MTPAKTHUKE.

MeranpeaqMeTHbple pe3yabTaThl OTPAXKAKOT OBJIAJCHHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TIO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMU UM  PEryJSTUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbHBIMU
NefCTBUAMM:

1) 0a30BbIe JJOrHYecKHUe AeCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENHATh LEJIH JESITEIbHOCTH, 3aJaBas IlapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTHU C ITOCTABJICHHBIMHU LIEJISIMU;

WCIIOJIB30BaTh IIPU OCBOCHUU 3HAHMM NPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJIEJIATh XAPAKTEPHBIE NMPU3HAKU MOHITUM M YCTAaHABIMBATH HUX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS J1JI1 OOBSICHEHUS OTJEIbHBIX (AaKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA W KpPUTEpUHM JJIs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBIICHUSX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHIE XUMUUECKON PEaKIIuu
— TIPU PEIICHUM YYEOHBIX MO3HABATEIHHBIX M MPAKTHUYECKUX 3aja4, MPUMEHSThH
Ha3BaHHBIC MOJICIbHBIC MPEJCTABICHUS IS BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HCCIeA0BATEIbCKHUE eI CTBHS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJII0JaTh 32 XOJ0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (opMyIHpOBaThH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO TOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTH, TMPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(POPMAILMIO Pa3IMYHBIX BUAOB U (OpM
MpeCTaBICHUSI, KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(GOopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpMalMK, HEOOXOAUMOW [UIsl BBIMOJIHEHHUA Y4YeOHBIX 3a1ay
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHbIX
TEXHOJIOTUN U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMYy  TPEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKy, TarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

MCITI0JI30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IIPHU PAbOTE C XUMUYECKON
uHbopMalel: MPUMEHITh MEXIIpeAMeTHble ((pU3nueckrue U MaTeMaTHYecKue)
3HaKU U CUMBOJIBI, (pOpMyJIbl, aOOpEeBUATYPbl, HOMEHKIIATYPY;

UCIIOJIB30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJUYECKUE CpEACTBA
HaTJISAHOCTH.

OsgJaieHHe YHHBEPCAJIbHBIMA KOMMYHMKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY OOCYKJa€MOW TEMBbI B XOJ€ AUaIora W/win
JUCKYCCUHU,  BBICKa3bIBaTh  HJAEH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUSI IPEIIOKEHHOH 3a1a4H;

BBICTYIIAaTh C MPE3EHTALMENl PEe3yJbTaTOB I103HABATEIIBHON JESTEIBHOCTH,
HOJyYE€HHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUN
XMMHYECKOTO JKCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO UCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealu3aluy Y4eOHOro npoekTa U (GOpMyJIHpOBaTh BBIBOBI
N0 pe3ysbTaTaM MPOBEAEHHBIX HCCIAEAOBAHUI MYyTEM COIVIACOBAHMS MO3ULIUNA B
xo0J1e 00Cy)AeHHS 1 OOMEHa MHEHUSMH.

OByaieHUe YHHBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILECTBISATh CBOK IO3HABATEJIbHYIO
NesATeNbHOCTh, OmNpenaessis €€ Leau W 3aJadyd, KOHTPOJIMPOBAaTH U IO MeEpe
HEOOXOJMMOCTA KOPPEKTHPOBAaTh MpPEAJaraéMblid aJIroput™M ACHCTBUH IpuU
BBIMIOJJHEHUHM YYE€OHBIX UM HCCIIENOBATEIbCKUX 3ajad, BbIOMpaTh Hauboee
3¢ (EeKTUBHBI CHOCOO MX pelIeHHs C Y4YETOM IOJIy4€HHs HOBBIX 3HAHMHA O
BEILECTBAX U XUMHUYECKUX PEAKILIMSIX;

OCYUIECTBJISATH CAMOKOHTPOJIb CBOEH JAESATENHHOCTH HA OCHOBE CaMOaHaIN3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenMeTHble pe3yJibTaThl OCBOCHHMSI Kypca «OpraHuueckas XUMUSI»
OTpaXaroT:

c(hOPMHUPOBAHHOCTh  IPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUW TPUPOBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DPYHKIHOHAIBLHOU
IrPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 M HKOJOTHUYECKHU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOHOM Cpesie;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMHUYECKUU JJIEMEHT, aToOM, DJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHYTass U COKpalll€HHAs), MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, paTuKal,
M30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPOIbL, KUCIOPO U
a30TCOAEPKAIINE COCOUHEHHS, MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa, 3aK0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIN S3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXalume B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUHN, (DAKTOIOTUUECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIOJb30BAHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA MPHU
OMMCAHUU COCTaBa, CTPOCHHUSI U IPEBPALICHUI OPTraHUYECKUX COEAUHEHN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JJISI
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYpPHBIX (pa3BEPHYTOH, COKPAIIEHHOM)
dbopMyn OpraHMYECKHMX BEIIECTB W yPaBHEHUN XUMHUYECKUX PEAKIUH,
M3rOTaBJIMBaTh MOJIEM MOJIEKYJ OPTraHMYECKHX BEUIECTB I WLIIOCTPAlUU HX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIEKHOCTh H3YYEHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBy M CTPOCHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoequHEHuN (yrJIeBOJOPOAbI, KHUCIOPOA U a30TCOJEpPKaIue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIWHEHMS), JaBaTh WM Ha3BaHUS IO
cuctematuieckoit HomeHknatype (IUPAC), a Takke TpHUBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OTACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATWICHTJINKONb, TIHIEPUH, (HEeHON, (HOopManbAETH, aleTalbIeTHI, MypaBbHUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsT KUCJIO0TA, TIII0K03a,
bpykTOo3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNISITh BHUJBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOKECHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa ais o0bsCHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, PU3HUSCKHEC
U XUMHUYECKHE CBOWCTBA THUIWYHBIX TMPEACTABUTENCH pa3INYHBIX KIJIACCOB
OpraHMYECKUX BEIIeCcTB (METaH, 3TaH, dTUICH, MPONWJICH, alleTuiIeH, OyTanauen-1,3,
MeTui0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIIUIEPUH, PEHOI,
areTabICTU, MypaBbUHAS W YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxmaJl, IeJITi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXIY HUMHU
YPaBHEHUSMU COOTBETCTBYIOIUX XWMHUYECKHX PEAKIUH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBINA Ia3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHUE TTPOTYKTOB NEPEpadOTKH;

c(OpPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIYUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU TMPOJYKTa
pEeaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXO/IHBIX BEILIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUH MPU MU3YYCHUH BEIECTB U
XUMHUYECKUX SIBJICHUN (HaOI0/IeHrne, U3MEpPEHHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
WCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIs TPUHATUS pEIIeHUuN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallUiX, CBSI3aHHBIX C BeIIeCTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIO W J1TabopaTOpHBIM O0OPYJIOBAaHHMEM, a TaKXKe MpaBWiIa OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKLHSIMH IO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh yMEHUH IUTAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
HKCIIEPUMEHT (TIPEBPAIICHUS OPTaHUYECKHUX BEIIECTB NMPU HATPEBaHUH, MOTyUCHUE
ATUJICHA U U3y4YE€HHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTraHUYECKUX BEIIECTB,
JeHaTypanus OCJIKOB IPU HArPEBaHWH, [IBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBUU
C TMpaBWJaM{d TEXHHUKH OE30MAaCHOCTH TpU OOpaIeHuH ¢ BEMIECTBAMHA U
7a00paTOpHBIM  000pYJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIUA U
(dbopMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YIHTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHWMHUYECKYIO
uH(OpMAIMIO, TOJIy4aeMyH0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uH(popmanuu, aTepHET N Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOJaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JI€ATEIRHOCTH B IENAX
COXpaHEHHUSI CBOETO 3JI0POBbS W OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMAasi cMbIci mokaszarens [IJIK, moscHsITh Ha mpuMepax CrocoObI
YMEHBIICHUS WU MNPEAOTBPALICHHUS KX BPEAHOTO BO3JCUCTBUS HAa OpPraHU3M
YEJIO0BEKA;

JUIs. O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XMMHWYECKUX SIBIICHUN;

JUISL CIENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 chcTeMy oOo3HadueHui JI. bpaiins mis 3anmucu XMMUYECKHX

dbopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOImas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,
B (GOPMUPOBAHUM MBIIUICHUS M KYJIbTYphbl JIMYHOCTH, €€ (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO M IPUPOJIHOM CpelIe;

BJIQJICHUE  CHUCTEMOM  XUMHYECKUX  3HAHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XMUMHUYCCKUH 3JIEMEHT, aroMm, H30Tom, S-, p-, d-
ANIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs1, MOHHAS, METAJUINYECKas, BOJOPOJIHAS ), KpUCTAJUIMYECKas PEIIETKa,
TUANBl ~XUMHUYECKUX  PEAKUHM, pacTBOp, DJIEKTPOJIUTBI,  HEIJEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIIMS, OKHCIUTEIb, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTUYECKON Jucconmannu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPaHEHHUs MAacCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIlCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMacCHOM HCTOIB30BAHUH BAKHEUIITUX HEOPTaHUIECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,

c(OpPMHUPOBAHHOCTh YMEHHMU BBIABIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAaHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIIONH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOPMYJ BEIMIECTB H  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,



cucrematndeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTACTBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, yIJIGKUCIBIM ra3, aMMHaK, TramiéHas
M3BECTh, HETAIIEHAs] U3BECTh, TUTHEBAS CO/A, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJNINYECKAasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUII
KPUCTANIMYECKONW PEIIETKM KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJIApHasi,
MOHHAs, METAJJIMYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHEHUN;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPTraHWYECKHUX BEIIECTB IO HMX COCTaBYy K ONpPEAENEHHOMY Kiaccy/TpyIe
COCIMHEHUH (MPOCThIE BEMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOAMYECKOro 3akoHa /1.
N. MenaeneeBa u I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX dJeMeHTOB 1—4 mnepuonoB Ilepunonnueckoil cucTteMbl
xuMHudeckux dsaemeHToB JI. M. MenaeneeBa, UCHOab3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTHU
W3MEHEHUs] CBOMCTB XMMHYECKUX AJIEMEHTOB M UX COEAUHEHUM MO MepuojaM u
rpynnam [lepuognueckoit cucrembl xumuueckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUAYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
MOATBEPkAaTh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pa3IMYHBIM TPU3HAKaM (YUCIYy W COCTaBy PEArupyrolIuX BEMIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHIO CTEMEHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKklny, yYaCTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YpPaBHEHUS PEAKIUN pPa3IuyHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS! PEAKIIU MOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, IPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIHMH, MOJATBEPKIAIOIINE
KAUeCTBEHHbI COCTaB pAa3jUYHbIX HEOPraHWYECKHUX BELIECTB, paclo3HaBaTh
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh OKHCJIHMTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOIO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTEep CMEUIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (nmpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOLECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOWM KHUCIIOTHI, AMMHUAKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHMCIECHUS C HCIOIb30BAHHEM
MOHSATHS «MaCcCOBAast I0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHHH T'a30B IpU
XMMHUYECKHUX PEaKLHMsAX, MacChl BEIIECTBA MU 00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce€ WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOr0 3P (eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPAILECHUS U COXPAHEHHUSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHI COOIIOAAaTh MPaBUJIa MOJIb30BAHUS XUMUYECKON
MOCyJIo ¥ J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe IpaBWiIa OOpalleHus ¢
BEUIECTBAMHM B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIOJHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATh XUMUYECKHI
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIH3aTOpa,
ONPEJEJICHNE CpEedpl pPacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuu,
peaklMd HMOHHOrO OOMEHA, KAayeCTBEHHbIE peaklMu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMUS, PELICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 110
temam «Metamb»y u «Hemerannael») B COOTBETCTBHM C MPAaBHIAMH TEXHHUKHU
0e30MacHOCTH TPHU OOpAIlEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBAaHUEM,
NPEACTaBIATh PE3yNbTaTbl XHMMHYECKOTO OHKCIIEpUMEHTa B (QopMe 3amucu
YPaBHEHUH COOTBETCTBYIOIINX PEAKIUI U (POPMYIHUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHGOpMAIMIO, TOJyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEJICTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u ApyTHXx);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOOJNIIOJaTh  TpaBWIa  SKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEIAX
COXpaHEHHUsI CBOErO 3JI0POBbSl M OKPYJKAKOIIEW MPUPOJHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3JEHCTBUS HA KUBBIE OPTaHU3MbI ONPEIEIIEHHBIX BEIIECTB, IOHUMAs



cmbicit mokazarens IIJIK, moscHAT, Ha mnpumepax cHnocoObl yMEHbUIEHUS U
NPENIOTBPALICHHUS X BPEHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsE 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEUIECTB U
XUMUYECKHUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIALNIMX OOYyYalOlUMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITIACC

KoJsinuecTBO 4acoB DJIeKTPOHHbBbIE
Ne ni/n HanmeHoBaHMe pa3e/ioB U TeM Koutpoabnbie  [IpakTHYeckue (uudposbie)
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHHU
[IpenmeTt oprannueckoit xumuu. Teopus
1.1 CTPOCHHS OPraHUYECKUX COeTMHEHUN A. 3
M. bytneposa
Hroro mo pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — AJKAHBI 2
29 HenpenenbHble yriieBoOPObL: AKEHBIL, 6 1
' aIIKaJIUCHBI, aJIKUHBI
2.3 ApomaTH4eCKHe yriaeBOI0POIbI 2
24 [IpupoiHbIE HICTOYHUKH YIJIEBOIOPOJIOB U 3 1
' ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeuHeHust
3.1 Crnuptsl. deHoun 3
39 Anbneruapl. KapOOHOBBIE KUCIIOTHI. v 1
' CnoxxHbIe A(UPBI
3.3 YraeBoas 3 1

Uroro no pazpeny
13



Pasjen 4. A3oTcoaep:kaiiyne opraHnyecKue coeTMHeHus

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Uroro mo pazneny 3
Pa3znen 5. BbicokoMoJIeKYJISIPHbIE COeTUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne i/m P Kontpoabusie IIpakTHueckue (ubp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. Y. Meneneena
12 Crtpoenue BemectBa. MHOT0oOOpasue 4
' BELIECTB
1.3 XVWMUYECKUE PEeaKIIHH 6 1 1
Utoro mo pazneny 13
Pasnea 2. Heoprannueckasi XuMust
2.1 MerTaisl 6
2.2 Hewmeramis 9 1
53 CBs13b HCOPTAHUYECKUX M OPTAHUYECKUX )
' BELIECTB
Hroro no paszneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



HNOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Tema ypoxka KonrTpoabubie IIpakTuuyeckue Aara wHppoEbIe
n/n Bcero H3y4eHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [IpenmeT opraHuyecKkol XMMUH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust CTpoeHUs OPraHUuYECKUX
2 coenunenuii A. M. Bytiieposa, eé 1
OCHOBHBI€ IOJIOKEHUS
[IpencraBnenue o kiaccuuraun
3 opranndeckux Beniects. Homenknartypa 1
(cucreMaTuveckas) U TPUBHAILHBIC
Ha3BaHUs OPraHUYECKUX BEILECTB
4 AJIKaHBI: COCTaBVI/I CTPOCHHUE, 1
TOMOJIOTUYECKHUU PsiJl
5 MeraH u 3TaH — npocTenIIne 1
MIPEACTABUTEH aJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DTUJIEH U IPOINUJIEH — MPOCTEUIIne 1
MIPEACTABUTEH AJIKEHOB
8 ITpaxTnueckas padora Ne 1. «Ilomydyenue 1 1
STUJIEHA U U3YUYEHUE €0 CBOMCTBY
Ankanuensl. byraauen-1,3 u
9 Metwioyraauen-1,3. [onydyenue 1
CUHTETUYECKOT0 KayuyyKa U pEe3UHBI
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU 1

CTPOEHUSI, TOMOJIOTUYECKUH DS,



AnetuieH — npocTermunii
IpeACTaBUTEINb AJIKUHOB

Brrancaenus no YPaBHCHHUIO XHUMHYSCKOM

11
peaxkuuu

12 ApeHsl: 6eH30:1 U TOIyoJI. TOKCHYHOCTb
apeHoB

13 I'eneTrueckas cBsi3b YTI€BOJOPOIOB,
MPUHAAISKAIIMX K PA3IHYHBIM KJ1accam
[IpupogHBIE HCTOYHUKH YTIIEBOJOPO/IOB:

14 MPUPOIHBIN Ta3 U MOMYyTHBIC HE(TSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ nepepaboTKH
[TpuponHbIE HCTOYHUKH YTIEBOIOPOIOB!

15 MIPUPOIHBII ra3 U NOMyTHbIE HEPTSIHBIE
rasbl, He)Th M IPOAYKTHI €€ nepepaboTKH

16 KontponbHas pabota no pazaeny
«YTIeBOAOPOABD)

17 [IpenenbHbpIe OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoi. BomopoaHas cBsi3b

18 MHOr0oaTOMHBIE CHUPTHI: STHICHTITUKOIb
U TIMLEPUH
@DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 (U3HYECKUE M XUMUYECKUE CBONCTBA,
MIpUMEHEHHE

20 Anbrerunsl: GopmManbaerun u
aneTanbaerua. AneToH

21 OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBHIE
KHUCJIOTBI: MypaBbHHAsl M YKCYCHast

29 IIpakTrueckas pa6f)Ta Ne 2. «CsoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD»
CreapuHOBas ¥ OJICMHOBASI KUCJIOTHI, KaK

23 NpEeACTaBUTENN BBICIIUX KapOOHOBBIX

KHCJIOT



24 Mpbu1a Kak coJIM BbICIINX KapOOHOBBIX
KHCJIOT, X MOMOIIIEE JEICTBHE

CrnosxHbie 3(hUpbl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [HIAPOIH3 CIIOKHBIX
3¢hupoB
26 JKupbi: rUApOITH3, IPUMEHEHHE,

OMO0JIOTNYECcKast POJIb KHUPOB
VYrneBosl: cocTaB, KiaccuuKkaus.

27 Baxwuelinme npecTaBuTeNu: riI0K03a,
¢bpykTO3a, caxaposa

28 Kpaxman 1 HeuIono3a Kak IpUpOIHbIE
HOJIMMEPBI
KonTponbHast padoTa 1o pazmeny

29 «KucnopozacoaepKalie OpraHiIecKue
COCIMHCHUS

30 AMUWHBI; METHJIAMHUH U aHWJIAH

AMHHOKHCIIOTBI KaK aM(pOTEpHBIC
31 OPraHMYECKHE COCTUHEHUS, X
ouonornyeckoe 3HaueHue. [lenTrapt

32 benku kak npupogHbie
BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

33 OCHOBHBIE TTIOHSITHS XUMHH
BBICOKOMOJICKYJIAPHBIX COG)II/IHeHI/Iﬁ

OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[ImacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME



11 KIIACC

Ne
n/n

KoanuyecTBO 4acoB

Tema ypoka KoHTpoibHbIe
Bcero
padoThI

XUMHYECKUH 21eMEHT. ATOM.
DneKTpoHHast KOH(HUTypaIys aTOMOB

IIpakTHYecKkue
padoThI

JlaTa
U3YYeHH S

JJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[Tepuonnueckuii 3akoH u [lepuoanueckas
crucTeMa XMMU4YecKux 3yemeHToB [1. M.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB
XAMUYECKHX DJIEMEHTOB U MX COCIUHECHUN
10 TpyMIaM U iepuojaM. 3HaueHHe
TIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux diemenToB .M. Menneneesa
B Pa3BUTUU HAYKH

CrtpoeHue BenecTBa. XMMHYECKast CBA3b,
e€ BU/IbI; MEXaHU3MbI 00pa30BaHUS 1
KOBAJICHTHOH CBsI3U. BomopoiHas cBs3b

BaneHTHOCTB. DNEKTPOOTPUIIATETLHOCTD.
Crenens okucienus. Bemiectsa
MOJICKYJIIPHOTO U HEMOJICKYJISIPHOTO
CTpOCHHS

[ToHsiTHE O IUCNIEPCHBIX CUCTEMAX.
HctunHbBIE U KOJUTOUIHBIE PACTBOPHI. 1
MaccoBas 10114 BelecTBa B pacTBOpe



10

11

12

Krnaccudukanus 1 HOMEHKIIATypa
HEOPraHWYECKUX COEANHEHUM.
I'eneTnueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanmst XuMruueckux peakiuii B
HEOPraHWYEeCKOU U OPraHU4eCKON XUMUH.
3aK0H COXpaHEHUsI MACChI BEIIECTB; 3aKOH
COXpAHEHUS U MPEBPAICHUS SHEPTUU TTPU
XUMUYECKUX PEAKITUIX

Ckopoctb peakuuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

[Ipaktuyeckas padora Ne 1. «Brnusiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

ONEKTPOIUTHYECKAS JUCCOLIUALIMS.
[Monsitue o BogopoHOM Tokasarene (pPH)
pactBopa. Peakuuu noHHOTO OOMEHa.
I'mpponus opraHu4ecKkux u
HEOpPraHUYECKUX BEIIECTB
OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [TonsTre 00 3neKTposnze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

KontponbHas pabora o pasaeny
«TeopeTnyeckrie OCHOBBI XUMUU»

14

MeTtanibl, UX IMOJIOKEHHUE B
[Tepuoanueckoif cucTeMe XUMUIECKUX
anemenToB M. Y. Menaeneesa u
0COOEHHOCTH CTpOoeHus aTroMoB. O01IHe
(hu3MvecKre CBONCTBA METAJIIIOB



15

16

17

CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUMA
pAl HANPSHKEHUHA METaJNIOB

XUMHUYEeCKUEe CBOMCTBA BayKHEHIIINX
METaJUIOB (HAaTpUH, Kaaui, KalbIui,
MarHui, aTlfOMUHUN) U UX COCAMHEHUI
XHWMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, Kejle3a U UX
COCTUHEHUN

19

20

21

22

23

[Ipaktuyeckas pabora Ne 2. "Pemenune
SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeEMe
«Merams»"

Hemerannsl, ux mnonoxxenue B
[Teproaudeckoii cUCTEME XMMHYECKHX
anemenToB 1. . Menjeneena u
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3uyeckre CBONCTBAa HEMETAJLIOB.
AnoTponus HEMETaIOB (Ha IpUMEpe
KHUCJI0pOJIa, cephl, (hocdopa u yrieposaa)
XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U
UX COCOUHEHUN

XuMHUEeCKue cBOiicTBa a30T1a, pocodpa u
HUX COeIUHEHUN

24

25

XHUMHUUYECKUE CBOMCTBA yIiepoa, KpEMHHUs
U UX COeIUHEHUN

[IpumeHeHne BaKHEUIIINX HEMETAIIOB U UX
COeIMHEHUN



26

27

28

29

30

31

32

33
34

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUI 110
teMe «HemeTtanaeny. BerauciaeHus mo
YpaBHEHUSM XUMHUYCCKUX PEAKIUN U
TEPMOXUMHUUYECKHUE PACUETHI

[IpakTuueckas padora Ne 3. «Pemienue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
"HemeTtanst"»

KonrtponbHas pabora no tTemam
«Metanmiaey n «HemeTamis)

Heopranunueckue u oprannyeckue
KucioTbl. Heopranuueckue u
OpraHMYECKHUE OCHOBAHUS

AMoTepHbIe HeOpraHU4eCKHe U
opranuyeckue coequHenus. ['enernyeckas
CBSI3b HEOPTraHWYECKUX U OPTraHUYECKUX
BEIICCTB

Ponb xumun B obecrieueHUN
AKOJIOTUYECKOM, SHEPreTUIECKON U
MUIIeBON O€30MacCHOCTH, Pa3BUTUN
MEAUIIMHBI

[IpencraBienus: 00 0OMKUX HAYYHBIX
MPUHIUIIAX TPOMBIILICHHOTO MOJIYYSHUS
Ba)KHEHIIINX BEIIECTB

YenoBek B MUPE BELLIECTB U MATEPHATIOB

XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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