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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o XMMHM Ha YpPOBHE CpeIHEro o0Iiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoit @exnepaunn», TpeOOBaHUN K pe3yibTaTam
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
obOpazoBanusa  (®OII  COQO), mpencraBiaeHHsix B  DenepanbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  ydyeOHOro  mpeamera «Xumus» B 00pa3oBaTEIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
oOpazoBaTebHbIE TPOTPAMMBbI, 1 OCHOBHBIX TMOJ0KEeHUN «CTpaTeruu pa3BUTUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3paboTKe MporpaMMbl 1O XUMHUHU, K ONPEIETCHUIO
oOmieil crparernu OOy4Y€HHUs, BOCIUTAHUS U PA3BUTHS  OOydYAIOUTUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 xmaccoB Ha 6azoBOM
YpPOBHE  COCTaBWIM  KOHUeNnTyalbHble mnosioxkenuss OIroC COO o
B3aMMOOOYCIIOBICHHOCTU 1I€JIeil, COAepKaHus, pe3yJbTaTOB OOyYeHUS U
TpeOOBaHUMN K YPOBHIO MTOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeIbHON OpPraHU3alluM, SBISETCS HEOThEMJIEMOW YacThIO HX
oOpa3oBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM H3TalloOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMUYECKOTO 00pa3oBaHUs. OTH ILEHHOCTU KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS U 0OIIeH
KyJbTYphl 4YENIOBEKa, a TAaKXKE HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpene. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJamImuxcs Ha YpPOBHE CpEIHEro oO0mero oO0pa3oBaHUS CpeICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE U TMOCTPOEHUE KOTOPOIo
OTIpeJIeNIeHbl B IPOrPaMME MO XMUMHUU C YYETOM CHEeIU(PUKN HAYKU XUMUU, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeiel M TMPUHIMUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero obmero oOpa3oBanus B Poccuiickoi
denepanum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYI0 pPOjb B
COBPEMEHHOW IMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOU
KyJabTypel. OHa BHOCHT CBOMl BKJaa B (OPMHPOBAHUE PAIMMOHATHHOTO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KalolleM MHpPE KaK O €IMHCTBE MPHUPOAbI M YEJIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE IOHUMAaHUS BEHICCTBEHHOTO COCTaBa
OKPY’KaroIIEero MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAaMHU W BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0 MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCJIOBUEM
YCHENIHOTO TPYyJla U KU3HHU KaXJoro wieHa oOmiecTBa. CoBpeMEHHAsT XUMUS
KaK HayKa CO3MJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJIOTWW HallpaBlieHa Ha
peuieHre riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA —
CBIPBEBOM, DSHEPreTHYECKOM, TMHIINEBON, HKOJOTMYECKOM O€30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOIMMH LENSAMH W NPUHIUIAMU CPEIHETO OOUIEro
oOpaszoBanusi cojaepxkanve npeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  OOydYarommxcsi,  HEOOXOIMMYK MM  JUIsi  BBIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKJIIOYEHMS B KU3Hb COLIMyMa,
NPOJOJDKEHUsT O00pa3oBaHMs B  pa3IMYHBIX 00JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas U HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAYKH:
CHUCTEMa 3HAHWH M0 HEOPraHWYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0lIen
XUMHH) U OpraHudeckorl xumuu. @opMupoBaHue JaHHOW CUCTEMbl 3HAHUHN MPU
U3YYeHHM TIpeMeTa 00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOr0o00Opa3us BEIIeCTB HA OCHOBE OOUIUX MOHATUN, 3aKOHOB M TEOPUIM XUMUHU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mias u
HeopraHudeckasi XUMusi» copMHUpOBaHA B MporpamMme MO XMMHUU Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO y4yeOHOro marepuana M oOyCIOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  DPAa3BUTMEM 3HAHUW HA  ONpeeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS OPTaHMYECKHUX
COCMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M AJIEKTPOHHBIX
npencTaBieHud o cTpoeHuH BemecTB. CBeneHuss 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJEBOJOPOJOB JO CIOXHBIX
OMOJIOTUYECKHM AaKTUBHBIX COeJuHEHUH. B Kypce opranudeckoi XuMuU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TIEPBOHAYAIBHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIacCU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTHA CBOMCTB BEIECTB OT
UX CTPOECHUS, O XUMUYECKOU pEeaKLIUU.

[lon HOBBIM yriiOM 3peHHs B mpenMere «XuMHs» 0a30BOTO YPOBHS
paccMaTpHuBaeTCsl M3Y4YeHHBI Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOpEeTUYECKUd Marepual U (HaKTOJIOTMYECKUE CBEIECHHUS O BEIIECTBAX U
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMHS» 00Yy4arouuMCsl TPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTUYECKHUX
MO3UIUH, TIyOKe MOHATh UCTOPUUECKOE M3MEHEHHE (DYHKIIMA 3TOTO 3aKOHA —
0T 00o01aroIel 10 OOBACHIIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMINIMX BeIIeCTBaX, HX COCTaBe,
CTPOCHUH, CBOWCTBAX U INPHUMEHECHHH, & TAKKE O XUMHUUYECKHUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MpOTEKaHus AomnoiHsercs B kKypcax 10 u 11
KJIACCOB JJIEMEHTAMHU COAEPKAHUS, HMEIIWMUMU KyJIbTYPOJIOTHYECKUN U
MPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHWMAHUIO B3aUMOCBS3HU
XUMHM C JPYyTMMH HAayKaMH, PAaCKpBIBAIOT €€ pPOJIb B IMO3HABATEIBHOW H
MPAKTUYECKOMN JeATETHPHOCTH YETI0BEKa, CIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K TPOIlECCY TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX MPUIIOKECHUN
XAMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUUYECKU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHSATH €€ Il TOMNOJHEHHS 3HaHWA,
pELICHUS MHTEJUIEKTYaJIbHBIX M J3KCIEPUMEHTAIBHBIX HCCIEI0BATEIBCKUX
3amad. B memom copepikanne ydueOHOTO mpeaMera «XHUMHs JAaHHOTO YPOBHS
M3Y4CHUS]  OPUEHTUPOBAaHO  HA  GoOpMUpPOBaHME Yy  OOydYarOMIMXCSA
MUPOBO33PEHUYECKON OCHOBBI JIJIsl IOHUMAaHUSA (PUIOCOPCKUX HAEH, TAKUX KakK:
MAaTEPUAIbHOE E€IUHCTBO HEOPraHMYECKOTO W  OpPraHMYecKoro  Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, [T03HABAEMOCTb



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEINOChUIKAMHU, OCO3HAHUE POJIN XUMUHU
B pEUICHUU OHKOJOTMYECKUX NpolieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpPCOB, CbIPbS, CO3JaHUSI HOBBIX TEXHOJOTMH U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4aromuxcs NPUHATHIE MPOTPaMMOM MO XMMHUM TMOJAXOJbI K ONPENEICHUIO
cCollepKaHUsI W TOCTPOEHHUS IMpeAMeTa MNpeaycMaTpuBaioT (HOPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YEOHBIX JEHCTBUW, HUMEIIUX 0a30BO€ 3HAuYECHHE IS
pa3IUYHBIX BHJIOB JESTEIBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHajlu3a u
o0paboTku  uHpOpMAIMK, HEOOXOIUMBIX JUII  MPUOOpPETEHUs  OmbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpaktuke npenogaBaHusi XMMHHM Kak Ha YpOBHE OCHOBHOIO OOILETO
oOpa3oBaHus, TaKk M Ha YPOBHE CpeAHEro oOmiero oobpa3oBaHus, MOpU
OTpPEJICTICHUH COJIEPKATEIIbHOW XapaKTePUCTUKU IeJied M3Yy4eHHs MpeaMeTa
HAIpaBJIICHUEM T[EPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TPHU3HAETCSA
dbopMHUpOBaHUME OCHOB XUMHUYECKOM HAyKM KakK OOJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKON MACSTENHHOCTH 4YellOBeKa M Kak OJHOr0o W3
KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOou
NOJIXOJ K ONpPENENCHUIO0 IeJeil H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTpaBJIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS IIaBHBIMU LIENSIMU M3YYEHUS TpelIMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ssBISFOTCS:

e (opmupoBaHME cHCTEMBl XHMHUYECKHUX 3HAaHUM KaK BakHEWIIEH
COCTaBIIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpPUU XHMHHM, OCBOCHHE SI3bIKA HAyKH, YCBOCHHE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHSI U CTAHOBJICHHUS,

e (opmupoBaHME U pa3BUTHE TMPEACTABICHUH O Hay4HbIX METOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuuil, HEOOXOAMMBIX IS
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATBCS B MHpPE BEUIECTB U
XUMHUYECKUX SIBJICHUI, UMEIONIUX MECTO B IPHUPOJE, B IMIPAKTUUYECKON U
IMOBCEIHEBHOM »KU3HHU,

e pa3BUTHE YMEHUH U CHOCOOOB  JEATENbHOCTH, CBSI3aHHBIX C
HaOMIOZIeHHeM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM mpaBui 0€30MacHOT0 0OpaIeHus ¢ BEIECTBAMH.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
U3Yy4YEHHS MpeAMETa B MPOrpaMMe MO XMMHUH YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMM HPHUOPUTETAaMH B CHUCTEME CpPEIHEro O0IIero
oOpaszoBanus. CeronHs B MpenofaBaHUN XUMUU B OOJIbILIEH CTENEHU OTAAETCS
INPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3aluy, BiaJcolero He HaOopoM 3HaHUM, a (QyHKIMOHAIBHON
IPaMOTHOCTBIO, TO €CTh CIOCO0aMU U YMEHUSMHU aKTHBHOTO TIOJy4EHUS 3HaHUHN
Y IPUMEHEHUS UX B PEATIbHOM KU3HU JJIsl PEIICHHS MPAKTHUECKHUX 3a/1a4.

B cBA3M C¢ 3TUM npu H3yd4EeHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

agantanys oOydalIIMXCAd K YCIOBUSM JMHAMHYHO pPa3BUBAIOLIETOCS
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CAMOCTOSATEIIBHOMY  MPHUHSITHUIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHHEM;

dbopmupoBaHue y OOYYaIONIUXCS KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MUMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHBIX BUJIOB
NEATeNIbHOCTU:  pelleHus MpoOsieM, TOWCKa, aHaliu3a U 00pabOTKH
nHpopManu, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JIEeSITEIBHOCTH,
KOTOpasi 3aHUMAET BaAXKHOE MECTO B MO3HAHWU XMMHHM, a TAKXKe JIJISl OLEHKHU C
MO3ULUN 3KOJOTHUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BEUIECTB M
XUMUYECKHUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYaAJIbHBIX U TBOPUECKUX
CrocoOHOCTEW O00yYaroluXCcsi: CIHOCOOHOCTH CaMOCTOATENbHO NPHUOOpPETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHUU JJIsi TOUCKA H
aHanu3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(OpMAMK  XUMHYECKOTO
COJICpIKaHMUS;

dbopMupoBaHue © pa3BUTHE y OOYYAIOIIMXCS aCCOIUATUBHOTO M
JIOTUYECKOTO MBIIUICHHS, HAOIIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YaCTHOCTH, INpPU ITUIAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcsa YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHH, €€ BaXKHOW POJM B pElICHUU TI00abHBIX MPOoOIeM
palMoHAILHOTO TIPHUPOIOTIONIH30BAHMS, ITOMIOJTHEHUSI DHEPTETUUYECKUX PECYPCOB
U COXpaHEHUsI TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE U CBOEMY 3J0pPOBBIO, a TaKxke
NPUOOPETEHUS OIbITAa HWCIOJIb30BAHUS TOJYYEHHBIX 3HAHWM IS NPUHATUA
IPaMOTHBIX PEIICHUN B CUTYalUsIX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE TIPEIMETHI.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3yYEHUS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaiset 68 yacon: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COIEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0OCHOBbI OPraHUYECKO XUMHUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaT€pUAIOB. T€OopHsi CTPOEHUSI OPraHUYECKUX
coenuHeHnd A. M. bytnepoBa, €€ OCHOBHbIE NOJOXKEHUA. CTPYKTypHBIE
dbopmMyIbl OpraHUYeCcKUX BemecTB. ['oMomorus, usomMepusi. XUMHUIECKas CBS3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBienue 0 KJaccuuKaIm OpPraHUYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HAa3BaHUS BAXKHEUILINX MPEACTABUTENEH KJIaCCOB OPraHMYECKUX BEIECTB.

DKCIEPUMEHTAIBHBIE METOJbl HM3y4YEHHUs BEIIECTB M HUX MPEBPALLCHUN:
03HAKOMJICHHE C O0pasllaMu OpraHWYECKHX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OPraHUYECKUX BEUIECTB, HAONIOJCHHE H
OMHUCAaHUE JIEMOHCTPAIIMOHHBIX OINBITOB MO TMPEBPAIICHUI0 OPTraHUYECKUX
BEIIECTB MPU HarpeBaHuu (TUIaBjaeHUEe, OOYTIUBAaHKUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKU psAn. MeTraH W 3TaH —
POCTEHINNE TPEJACTABUTEIN aJKAaHOB: (PU3UYECKUE W XMMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHHUs), HAXO0XKACHHE B NPHUPOJE, IMOTyYSHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUJIEH U MPONUIIEH
— MPOCTEHIINE MPECTAaBUTENN AIKEHOB: (HU3MUYECKUE U XUMHYECKHUE CBONCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUIApATAlMH, OKUCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyragueH-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBa (peakuus MOJIUMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa 1 pE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUINMN TMpPEeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE,
¢uznueckre W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajioreHUpOBaHUs, THIpaTallii, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apenbl. benson: coctaB, ctpoeHue, GU3NIECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoreHUPOBaHUS W HUTPOBAHUA), MOJIYyYEHHE U TPUMEHEHHE.
Tonyon: cocmae, cmpoenue, usuyeckue u Xumudeckue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOAOPOJAMU, NMPUHAIICKAIIUMU K
Pa3JIMYHBIM KJIaccaMm.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. [IpupoaHbId ra3 W MOMyTHBIE
HedTaabie Ta3zpl. HedTs u e€ mpoucxoxaenne. CrocoOwl mepepadoTku HEPTH:
MEPEroHKa, KPEKUHI (TEPMHUYECKUN, KAaTAJIUTHUYECKU), mUponau3. [IpomyKTel
nepepadoTku HePTHU, HX NOPUMEHEHHE B TPOMBIIUIEHHOCTH W B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

DKCIEpUMEHTAJIbHbIE METOAbl M3Y4YEHUs BEIIECTB M WX MPEBPAILCHUI:
O3HAaKOMJICHHE ¢ oOpa3laMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIIUU
«Hedtp» u «Yromb», MOJETHPOBAHUE MOJIEKYJ  YIJIEBOJOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJCHUE MNPAKTHUYECKOW paloThl: MOJyYCHHE
ATWICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienuss mo ypaBHEHUIO XMMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WWJIM MPOAYKTAa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOAHBIX BEIIECTB WM MPOTYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHI. METaHOA W 3TaHOJ: CTPOECHHE,
dbu3nYecKkue MU XUMUYECKHE CBOMCTBA (peakiMu C aKTUBHBIMU MeETaJlJIaMu,
raJIoreHOBOJIOPO/IaMH, TOpPEHHUE), NMpUMEHeHue. BoaopoaHbie CBA3UM MEXIY
MOJIEKYyJIaMU CIUPTOB. J[lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHOroatoMHble CHOUPTHL. ITUJICHIJIMKOIL W TJUIEPUH: CTPOEHUE,
dbu3udeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJEHUCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilds Ha MHOTOATOMHBIC CIUPTHI). JleiicTBue Ha
opraHusMm 4esoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTpOEHHWE MOJIEKYJbl, (PU3NYECKHE M XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, ameTalbIeruja: CTPOCHHUE,
dbu3UecKre U XMMUYECKHE CBOMCTBA (pPEeaKlui OKUCIICHHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHCIOTH.. MypaBbuHAs U
YKCYCHasl KUCJIOTBI: CTPOCHHE, (PU3NYECKHUE U XMMUYECKHE CBOMCTBA (CBOICTBA,
oOme s Kjacca KUCJIOT, peakiusi dSTepuduKaluu), TMOJydyeHue W
npumeHeHne. CTeaprHOBast U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICIINX
KapOOHOBBIX KHCIOT. Mpblla Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIEE IEUCTBUE.

Crnoxknble 3(QUpbl KaKk NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['Haponus
cnoxHbiX 3¢pupoB. Kupsl. ['mapomus xupo. [IpumeHeHue KUPOB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusabl). [JIFoko3a — MpocTEeHIIMA MOHOCAXapwj: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (pHU3ndYecKue U XMMHUYECKUE CBOMCTBA (B3aUMOJCIHCTBHUE C
rugpokcuaom mean(ll), okucienne amMuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBIICHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJIEHUE B MPUPOJIE, TPUMEHEHHE,
ouonoruyeckas posib. @orocunres. pykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHE Kpaxmana u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBpALICHUN:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIUHN OJTHOATOMHBIX CIUPTOB (OKUCICHUE HTaHOJIA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIIHIIEpUHA C
ruapokcuaom Mmenu(ll)), ampaerngoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) u rugpoxcugom menu(ll), B3ammopelicTBue kpaxmana c
MOJOM), TPOBEICHUE MPAKTHUECKONM paldOThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUYECKOM peakuuu (Macchl, 00OBEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBAa WJIM MPOAYKTAa PpPEaKUUU MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OJHOTO W3 MCXOJTHBIX BEIICCTB WJIM MPOIYKTOB
peakiun).

A3zoTcoaepxkaIiie OpraHnuecKue COeTNHEHUS.

AMUHOKHCIIOTBI ~ KaK  aM(OTEpHBIE  OpPraHWYECKUE  COCIUHCHUS.
dusnyeckne M XMMHYECKUE CBOWCTBA aMUHOKHUCJIOT (Ha MpHMEpPEe TIHUIIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHus. [lepBudanas,
BTOpHYHAS W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ICHATYpaIlNs, KAUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

DKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE W OINMCAaHWE JEMOHCTPAIMOHHBIX OIBITOB: JICHATYpamus OCIIKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJISIPHBIX  COCIMHCHHUMA:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUN, CPETHSS
MoJIeKyJIsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYIISPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCTIEpUMEHTAJIbHBIE METOJbl M3YUYCHHUS BCIICCTB W WX IPEBPAIICHUMN:
O3HAKOMJICHHME C oOpa3llaMM TPUPOJHBIX M HMCKYCCTBCHHBIX BOJIOKOH,
ITacTMACC, KaydyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzammst MeXNpeIMETHBIX CBsSI3¢d TpU M3YYCHHH OPTaHUYECKOM
xumuu B 10 Kiacce OCYIIECTBISICTCS 4Yepe3 MCIOJb30BaHHE KaK OOIIUX
€CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK W TOHSATHH, SBISIONIMXCS CHUCTEMHBIMH
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHSATHUS: SIBJICHHWE, HAy4HBIH (DaKT,
THIOTE3a, 3aKOH, TEOPHs, aHAJN3, CUHTE3, KIACCU(PUKAIUsS, MEPUOTUIHOCTD,
HaOII0/IcHHEe, N3MEPEHUE, SKCIIEPUMEHT, MOJISITHPOBAHHE.

®dwusuka: wmarepus, OdHEpPrus, Macca, aroM, OJJIGKTPOH, MOJEeKyJa,
DHEPIeTHYECKUN YpPOBEHB, BEIIECTBO, TEII0, O0BEM, arperaTHOE COCTOSTHHE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX N3MEPCHHUS.

buonorus: kiertka, opranusM, o6uocdepa, 0OMEH BEIIECTB B OpPTraHHU3ME,
doTocuHTE3, OMOJOTMYECKH aKTUBHBIC BeliecTBa (OCIKH, YTIEBOJIbI, KHUPBI,
(bepMeHTHI).

'eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIC HWCKOIAeMEIE,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE TpenapaThl, MaTepUaIIbI
U3 UCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckre OCHOBbI XUMHUU

XUMUYECKUA D3JIeMEHT. ATOM. Sapo artoma, H30TOMBI. DJIEKTPOHHAS
000J109Ka. DHEPreTHICCKUE YPOBHH, MTOYPOBHU. ATOMHBIC opOuTam, S-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeeeHus ANEKTPOHOB MO OpOUTANIAM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[leppuonnuecknit 3axkoH u llepuonnueckas cHUCTEMAa XUMHYECKHX
snemenTtoB J[. WM. MengeneeBa. CBs3b IEPUOJUYECKOrO 3aKOHA U



Ilepuonnueckor cucrembl xumudeckux odiaemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX HJIIEMEHTOB U 00pazyeMbIX HUMHU MPOCTHIX U CIOKHBIX
BEIIECTB IO TpyNIaM M NOepuoAaM. 3JHAYEHHE NEPUOAUYECKOTO 3aKOHA B
pPa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMUYECKas CBSI3b. BHIBl XWMHUYECKON CBA3U
(xoBaJIieHTHAsI HEMOJIAPHAS U TOJISIpHAS, MIOHHAS, MeTaJuIndecKas). MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOM XUMUUYECKOM CBs3M (OOMEHHBIA U JIOHOPHO-
akuentopHsiil). Bogoponnasi cBa3b. BalleHTHOCTh. DIE€KTPOOTPULATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA ~ COCTaBa  BEHIECTBA. [WIBl  KPUCTAUIMYECKHX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATUIMYECKON PEIIETKHU.

[TonsTue o nucnepcHbix cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus  HEOpraHMYECKMX  COCIMHEHUHU. Homenknarypa
HEOPraHWYECKUX BEIIEeCTB. ['€HeTHYecKasl CBSI3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCAM.

Xumudeckass peakius. Knaccudukarus XUMHUYECKHX peakmuil B
HEOPraHWYECKON M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHCHHS! U IPEBPAILCHUS SHEPTHH IIPH XUMUYCCKHX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX  (DAKTOPOB.
O6paTtumble peakuu. XHUMHYECKoe paBHOBecue. DaKTOPhI, BIUSIOIMINE Ha
cOoCTOsIHUE XumMudeckoro pasHoBecus. [Ipunnun Jle Hlarenbe.

OnextponuTuyeckas nuccorumanus. CuibHble U Cla0ble 3JIEKTPOJIUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCHas, HEUTpaIbHas, EITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU.

OKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALICHUMN:
nemoHcTpanus Tabnun «llepuoguueckas cuctemMa XUMUYECKUX dJeMeHToB [l.
N. MenneneeBay, n3ydeHne Mojieliel KpUCTAUTMYECKUX PeIIETOK, HaOII0IeHNE
U OINUCAaHUE JIEMOHCTPAIIMOHHBIX W JA0OpPAaTOPHBIX OMBITOB (pa3joKeHHe
NEPOKCUJA BOJIOPOJia B MPUCYTCTBHM KaTalM3aToOpa, OMNPEIEICHUE CpPeabl
pacTBOpPOB BEUIECTB C IIOMONIbIO YHUBEPCAJIbHOIO HWHIUKATOpPA, PEaAKIUU
MOHHOTO OOMEHa), MPOBEICHUE MPAKTUYECKONW paboThl «BiusHuE pa3inuuHbIX
(aKkTOpOB Ha CKOPOCTh XUMUUYECKON PEAKIIUN.

Pacuérurnle 3a1aun.

PacuéTtel 1no ypaBHEHMSM XUMHYECKHX PEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, paCUEThl C UCIIOJIb30BAHUEM ITOHATHUS «MacCOBast
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilosmoxxenne HemetrayuioB B llepuonndeckor cucrteme
xumudeckux daeMeHToB J[. M. MennaeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuecKkue CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuUMepe
KHCIIOpOJia, cepsl, hocdopa u yriaepoxa).

XHUMUIECKHE CBONCTBA BAKHEHINNX HEMETAILIOB (FaJlOreHOB, CEPhL, a30Ta,
dochopa, yriepoga HW  KpEeMHHS) M HX  COCIUHCHHUI (OKCI/II[OB,
KHUCJIOPOJICOJIEPKAIIUX KUCTOT, BOAOPOJAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXXKHENIINX HEMETAJIOB U UX COCTMHEHHU.

Mertamisl. [lonoxenne metaiuioB B [lepuoanyeckoit cucteme XUMHYECKUX
sanementoB JI. WM. MenneneeBa. OCOOCHHOCTH CTPOEHUSI AJIEKTPOHHBIX



o0osouek aToMoB MeTauioB. O0mue guznueckue cBoiicTBa MetamioB. CruiaBbl
METAJUIOB. DJIEKTPOXUMUUYECKUAN Psii HAIPSHKEHUN METAJIIIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIMX METAVIOB (HATPUM, Kaluid, KadblUi,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

O61mue crocoObl noy4eHus: MeTayioB. [IpumeneHne MeTaioB B ObITY U
TEXHUKE.

DKCMEPUMEHTANBHBIE METOAbl W3y4YEHUS BEIIECTB M WX MPEBPALLCHUM:
M3YyUYeHUE KOJUIeKIMU «MeTauibl ¥ CIUIaBbl», 00pa3ll0B HEMETAIOB, PELICHUE
AKCIEPUMEHTAIBHBIX 3aJ]lay, HAOIIOJICHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBUE THAPOKCHAA  ATIOMHHUSL  C
pacTBOpamMy KHUCJIOT M WIEJIOYEH, KAUYECTBEHHBIE PEAKIMM Ha KaTHOHBI
METaJIJIOB).

PacuétHrnie 3agaun.

Pacuétel macchl BemecTBa win 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY
BEIECTBAa, Macce WM O0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKI[MU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIIUMHU, €CIIH
OJIHO M3 BEUIECTB UMEET MIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xuMuu B o0ecrieueHnH YKOJIOTUUECKOM, SJHEPTEeTUIECKON U TTUIIIEBOM
0€30MacHOCTH, pa3BUTUU MeTUIIUHBL. [[OHSITHE 0 Hay4YHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenuss 00 oOOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIUICHHOTO
MOJTyYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEIIECTB M MAaTEPUANIOB: BAKHEHMIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTEpHalIbl, KpaCKH, CTEKJIO, KepaMHKa,
MaTtepuabl J1JIsl SJEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKUE U MUHEPATbHbIC
yI00peHUsI.

XUMUS ¥ 3J0pOBhE YEJIOBEKA: IMpaBuja HMCIOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, TpaBuia OE30MAaCHOTO HCMOJIL30BaHUS IpPErapaToB OBITOBOU
XHMHHU B TIOBCEIHEBHOM KU3HMU.

MexrpeaMeTHbIE CBS3H.

Peamuzanus MeXnpenMETHBIX CBS3eM MNpH H3YyYCHHH OOImed U
HEeopraHmueckoi xumuu B 11 Kilacce OCYILECTBISETCS 4Yepe3 HCMOJIb30BaHUE
KaK OOIIUX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK W TIOHATHH, SBISTIOLITAXCS
CHUCTEMHBIMHU JIJISI OT/ICJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, Kilaccu(uKamms, IEepUOIUIHOCTh, HAOJIOICHHE,
SKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHHUE, SIBJICHHUE.

dus3nka: mMarepus, SHEPTrUs, Macca, aToOM, BJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TOIl, pPAaAUOAKTHUBHOCTb, MOJEKYyJa, DSHEPreTUYECKUNA YpPOBECHb,
BCIIIECTBO, TeJI0, OOBEM, arperaTHOe COCTOSIHHE BEIIECTBA, (HHU3UUYCCKHE
BEJIMYMHBI U SIUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, 3KOCHCTeMa, Owocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadms: MwuHEpanbl, TOpPHBIE IOPOJBI, IIOJE3HBIC MCKOIaeMbIe,
TOIUTMBO, PECYPCHI.

TexHonorus: XUMHNYCCKasi IMPOMBINIJIICHHOCTD, MCTAJLIypru:,
IIpOU3BOACTBO CTPOUTCIIBHBIX MaTCpHUaoB, CEIbCKOXO0351CTBEHHOE
IIpOnu3BOACTBO, nmumeBas IIPOMBINIJIICHHOCTD, Q)apMaueBTquCKaﬂ

IIPOMBIINIJICHHOCTB, IIPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIaApaTOB, IIPOMU3BOJACTBO



KOHCTPYKIOMOHHBIX MaTcpualioB, SJICKTPOHHAaA IMPOMBIIIIJICHHOCTD,
HAHOTCXHOJIOTHMH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI IIO
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJMETHbIM UM TMpeAMeTHbIM). HaydHOo-MeToau4yecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SIBJISETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPETHETO
oO11ero 00pa3oBaHusl BbIJIEICHBI CAEAYIONINE COCTaBISIOUIUE:

OCO3HaHHE OOYYAIOUUMUCS POCCUMCKON Tpa)kTaHCKOW HIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCKJICHUN JMYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TpaJAMIMK 0a30BOM HAyKH
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JEATeITbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XUMHYECKOTO 00pa30BaHMS;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyJIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD )KU3HECHHBIC IJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSAMH U UJealaMi POCCUICKOT0 IPaXKIaHCKOTO 00I1eCTBa, MPUHITHIMU B
oO0IIIecTBE HOPMAaMH M TIPABUJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TpOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTh OTBITA TMO3HABATEIBHOM M TPAKTUYECKOW NEATETbHOCTH
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAHMS  OOyYAIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATEIBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJTHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMEHTBI JPYTUX PU aHAIU3€ PAa3IUYHbIX BUJIOB YUYEOHOU €SI TEIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACIJIEIHIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHHUS K MPOIECCY TBOpUECTBA B 00JIACTU TECOPUHM U MPAKTUYECKOTO
MIPUMEHEHUS] XUMUU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh Pe3yJIbTaT



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B MOJYYEHHUH U TMOCIEAYIOIIEM
aHanuze  uHGOpMAMM O  TEPEAOBBIX  JOCTHXKCHUSIX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTYyalldd, CBSI3aHHBIE C XUMHUYECKUMHU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKHA CBOUX TOBapHIIEH C
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE IMOCIEJICTBUM ATUX
MOCTYTIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEH 3J0pOoBOro M 0Oe30macHoro ooOpasza JKHU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

coOmro/ieHns1 mpaBuil 0e30MacHOro OoOpalleHusi C BEIIeCTBAaMU B OBITY,
MOBCETHEBHOM JKM3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUSI IEHHOCTH TIPAaBWJI HWHIWBHUAYAJBHOTO U KOJUICKTUBHOTO
0€30MacHOT0 TOBEJICHHUS B CHUTYallMSAX, YTPOXKAIOIIUX 370POBBI0 U JKH3HU
JIIOEH;

OCO3HAHUS  TIOCIEACTBUM W HENPHUATUS  BPEIHBIX  IMPUBBIUCK
(ynmoTtpeOneHust alnKoroisi, HAPKOTUKOB, KYpEeHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIbCKOM
JEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM U JAPYTHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyUYEHHIO Mpodeccuil pa3lIuyHOTO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIbHOM TPACKTOPUH
obOpazoBanus, Oyaymield nmpodeccuu W peaau3anii COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKH I1eJIeCO00Pa3HOT0 OTHONICHHS K MPUPOJE, KAK UCTOYHHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

MOHUMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX MpoOJieM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATILHOM CpEIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOIB30BaHUS JIOCTHKEHUM XUMUHU IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HENPUATHS JECUCTBUM, MPUHOCAIIUX BpEH OKPYKAIOMIEH
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJu4yusi Pa3BUTOrO  SKOJOTMYECKOTO  MBIIUICHUS, SKOJOTMYECKOM
KYJbTYpPbl, OIbITA JESITEIBHOCTH HKOJOIMYECKON HAMpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemodoouu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUPOBAaHUHU PAIIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU IIEIOCTHOTO
MPEJICTaBICHUS 00 OKPYKAIOIIEM MUpPE KaK O €UHCTBE MPUPOABI U YETOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
UBIIIM3AIMA: B €€ TYMAHHCTUYECKON HAIpaBIEHHOCTH M BaXHOW pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepUANbHON KYyJIbTYpbl, PEIIEHHH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeUYeHNH YCIIOBUH YCIICITHOTO TPYAa M IKOJIOTUIECKU KOM(POPTHOU KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'paMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUpa W TMPOMCXOASAIIMX B HEM HM3MCHCHMM, YMCHHUS JCJIaTh
O00OOCHOBaHHBIC 3aKJIFOUYCHHSI HA OCHOBE HAyYHBIX (AKTOB M HMCIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHus mpooOieM B PeabHBIX JKU3HEHHBIX CUTYaIIHsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN IS TeTbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpEephIBHOMY 0Opa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUU IO XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpyJa B  pa3IMUHBIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yNbTaThl OCBOEHHUS YYEOHOT0 MpenMera «XHUMUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEXIUCITUTUTMHAPHBIC (MeXTpeIMETHBIE) oOIIeHayYHbIC MOHSATHUS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHENU(UKYy METO/OB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHHME, HaOIIOJIeHHe, H3MEpEHHE,
AKCHEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIE yueOHbIC NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOyuarouiuxcs UCIIOJIb30BaTh OCBOCHHBIE
MEXKJUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHHUBEPCAJIbHBIC
ydeOHbIe IeUCTBUS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMM, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LEJIH JEITEIbHOCTH, 3aJlaBas MapamMeTpbl U KPUTEPUU UX
JOCTUKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIbHOCTH C IOCTaBICHHBIMHU
HETAMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATH UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIKME TTOHATHUS JJIsI OOBSICHEHUS OTACIBHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KIacCU(DUKAIUKU BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

NpUMEHSATH B  MPOLECCE TMO3HAHMS, WCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATh  MOJIEIbHbBIC
OPEACTaBICHUS — XUMUYECKMH 3HaK (CUMBOJ) »DJIEMEHTa, XHWMHYECKas
dopMyna, ypaBHEHHE XUMHMUYECKOW pEaKIUu — TMpU pEHIeHUH YIeOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE TeHCTBUS:

BJIAJE€Th OCHOBAMU METOJI0OB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITELHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI POPMUPOBAHUSI THUIIOTE3BI 11O MTPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HAaBBIKAMH CAaMOCTOSITEJIBHOIO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOIIONATh 3a
XOJIOM  MpOLEcca, CaMOCTOSITEIbHO  IMPOTHO3UPOBATh  €ro  pe3yJbTar,
dbopMynupoBaTh O00OOIIEHUS U BBIBOJABI OTHOCUTENIHHO JIOCTOBEPHOCTHU
pPE3YyABTATOB MCCIEIOBAHMS, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJEIaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENHHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a7ay, NPUMEHEHHUIO Pa3IuYHBIX
METOJIOB TO3HAHUS.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUsA, CIPABOYHBIE MOCOOUS,
pecypebl HTepHeTa), aHanu3upoBaTh UHPOPMAIUIO PA3TUYHBIX BUIOB U HOpM



NpEJICTaBICHUsA,  KPUTHUECKH  OICHWBaTh €€  JOCTOBEpPHOCTb U
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpEeTaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAJIbHYIO (OpMy mMpeacTaBICHUS
uHpopmaiuu (cxemMbl, rpaduKu, TUarpaMmbl, TAOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYUYHBIM S3bIK B KadecTBE CpEICTBA MpH pabdoTe C
XUMHAYECKON WHPOpMAIUeil: MPUMEHATh MEXNpeAMETHbIE ((U3HYECKUE U
MaTEeMaTU4YEeCKUE) 3HaAKM W CHUMBOJBL,  (opMynbl,  aOOpeBUATYpHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYXITaeMOH TeMbl B XOJ€ TUAOTa
W/WIIN TUCKYCCHH, BBICKa3bIBATh WACH, (POPMYIUPOBATH CBOW MPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNIATh C MIPE3CHTANMEH Pe3yJbTaTOB IMO3HABATEIHLHON JACSITEIHLHOCTH,
MOJyYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHHKAMH TIpH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(GopMyaupOBaTH BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHBIX UCCIECIOBAHUN MyTEM
COIJIaCOBaHUS MO3ULIUN B X0JI€ O0CYX/A€HUS U 0OMEHA MHEHUSIMU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JesITeIbHOCTh, OIpeneiss €€ Leau W 3aJadyd, KOHTPOJIMPOBaTb M IO MeEpe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii aJfOPUTM JEHCTBUM IpH
BBITIOJTHEHUW YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILIECTBISITh  CAMOKOHTPOJb CBOEW  JIEATENbHOCTH HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

IHNPEAMETHBIE PE3YJIbTATBI

10 KIJACC

[IpenmeTHbIe pE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, POJIM XHMHUM B TO3HAHUU SIBJICHUU
npupoasl, B (DOPMUPOBAHMM MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CUCTEMOW XMMHYECKUX 3HAHWUM, KOTOpas BKIIKOYAECT:
OCHOBOITOJIAralOIIMEe TOHATHS (XUMHYECKUH DJIEMEHT, aTOM, DJICKTPOHHAas
0o0o0JI0YKa aToMa, MOJIEKYyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XHUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIDHAasE ~ Macca, MOJIIPHBIM  O00BEM,  YIVIEpOJHBIA  CKEJET,
dbyHKIMOHANIbHAS TpyMNNa, pajuKal, HU30MEpHUsi, U30MEPbI, TOMOJOTHUYECKUN
psZ, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJA M a30TCOAEPXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COCTUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHnudeckux BemecTB A. M. bytneposa,
3aKOH COXPAaHEHHS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHMS, JIekKalMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, IMOJYYEHHUH U O€30MaCHOM HCHOJIb30BaHUU
BOKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOW JEATeIBHOCTH
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSATHUS
P OMKMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OpraHUYeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOIB30BaTh XUMUUECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOHM, COKpaIIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB W YPAaBHEHUM XHUMHUYECKUX PEaAKIIUM,
M3rOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILTIOCTPALIUU UX
XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOopMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHMYecKUX BEHIECTB IO KX COCTaBY U CTPOCHHUIO K OMNpENeIEHHOMY
KJIacCy/Tpymie CcOoeauHEeHUN (YrieBOJOPOJIbl, KUCIOPOJI U a30TCOAEpIKaIIUe
COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUs), JaBaTh MM Ha3BaHUS IIO
cucreMarnueckoit HomeHkinatype (IUPAC), a Takxe mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATHJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbuHas
KHACTIOTa, YKCYCHasl KHCIIOTa, OJICMHOBas KHCIJIOTa, CTEapUHOBAs KHCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OpraHNYEeCKUX COCAUHECHUAX (OJMHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCTh YMEHHUS TPHUMEHSTH IOJOXKEHUS TEOPUM CTPOCHUS
opranndeckux BemecTB A. M. bytinepoBa s OOBSICHEHUS 3aBHCHUMOCTHU
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHUE,
¢duznueckre U XUMHUYECKHE CBOWCTBA TUMUYHBIX MPEICTABUTENCH pPa3IMUHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TIIALepuH, GEHo, aleTalbIeTH], MypaBbUHAsS U YKCYCHasi KUCIOTHI, TIIOKO3a,
KpaxMall,  LeJUII0JI03a,  AMUHOYKCYCHas  KHCIOTa),  HWILIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HUCTOYHUKHU
YTIEBOJAOPOTHOTO CHIpbS (HE(Th, TPHUPOIHBIA Ta3, Yroiib), CIOCOOBI HX
nepepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYUCICHHS IO XHUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOAYKTA
peakiuu MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METOJ[aX HAyYHOTO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YUCHUU BEIIECTB
M XAMHYECKMX  SIBJIEHUH  (HaOMroeHHe, HU3MEpPEHHEe, HKCIEPUMEHT,
MOJICIUPOBAHUE), HCIOJIL30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUSA IS
MPUHATUSL PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAllMSX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHECHUEM;

chOpMHPOBAHHOCT, ~ YMEHUW  CcOONIOJATh  MpaBWia  MOJIb30BaHUS
XUMHYECKOM TMOCyA0i W JabopaTOpHbIM OOOpYJAOBaHUEM, a TaKXKe IpaBUIIA
oOpallieHusl ¢ BEIeCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO
a00paTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW ITUIAHUPOBATh M BBITIOJHATh XUMHUYECKHI
IKCIEpPUMEHT (TIpeBpalleHus] OPraHMYEeCKUX BEIIECTB TMPU HarpeBaHUM,
NOJIydeHHE HSTUJIEHA M M3y4YeHHE €ro CBOMCTB, Kaue€CTBEHHbIC pEaKIMU
OpraHWYeCKUX BEIIECTB, JICHATypallus OCJKOB TPU HArpeBaHUM, I[BETHHIC
peakuuu OETKOB) B COOTBETCTBUU C NpPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieHlH C BeLEeCTBaMU M J1a0OpaTOpHBIM OOOpPYAOBAHHEM, MPEICTABIATH
pe3yabTaThl XUMHYECKOTO OJKCIepHUMEHTa B (OpMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuid U (QopMyaupoBaTh BBIBOJIBI Ha OCHOBE J3THX
PE3yNIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAJIU3MPOBATH XHUMHUYECKYIO
UHPOpPMAIIMIO, TOJy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeJcTBa MacCOBOMU
uHdopmanmu, MHTEpHET U APYTHUX);

chOpMHUPOBAHHOCTh YMEHHUM  COONIOJATh  TpaBUa  IKOJIOTHUYECKH
1IeJIECO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEATEILHOCTH B IIEJISIX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH MPUPOAHON CpeAbl, OCO3HABATH
OMAacCHOCTh BO3JEHCTBUS Ha JKUBBIE OPTaHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMasi cMbich nokazarens [1JIK, mosicHATh Ha mpuMepax crocoObl
YMEHBIIECHNUSI W NPEAOTBPAILICHUS WX BPEIHOIO BO3ACHCTBHUS HA OpPraHU3M
YEJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOXKHOCTAMH 37I0POBbS: YMEHUE
NPUMEHSITh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHHS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpenmeTHbIe pe3yiabTaThl OCBOCHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

cq)opMI/IpOBaHHOCTL MPEICTABJICHUN: O XUMHYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (DOPMUPOBAHMM MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHI 3JIEMEHT, aTOM, M30Torm, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, MOH, MOJIEKyJa, MOJIb, MOJSPHBIA OOBEM,
BAJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHUCJICHUS, XUMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



peméTKa, TUIbl XUMUYECKUX PEaKLUH, pacTBOP, JIEKTPOIUTHI, HEAJIEKTPOIMTHI,
ANEKTPOIUTHYECKAsT AUCCOLMALNS, OKUCIUTENNb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM pEeaKluu, XMMUYECKOE PABHOBECUE); TEOPUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXpaHEHUsI MacChl BEUIECTB, 3aKOH COXpPaHEHUS M MPEBpalllCHUs
SHEPrUr NPHU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKalM€é B OCHOBE IMOHUMAaHUs
INPUYUHHOCTH M CHUCTEMHOCTH XHMHMUYECKHX SBJICHUH, (DAKTOIOrHYECKUE
CBEJICHUSI O CBOWCTBAaX, COCTaBE, IMOJYYCHHH U O€30MaCHOM HCHOJIb30BaHUU
BOKHEHIIINX HEOPraHWYECKUX BELIECTB B OBITY U MPAKTUYECKOU NEATEIbHOCTH
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKKU MOHATHMA,
YCTaHABIMBATh MX B3aHMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHITHUS
P ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIUKY JIJIsi
cocTaBlieHHs (QOpMyJ BEIIeCTB M YpPAaBHEHMH XHUMHUYECKUX pEaKLUid,
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIEeCTB (yrapHblid ra3, yrieKuciblid ra3, aMMHUaK,
rami€Hasi U3BeCTb, HeraméHasi U3BeCTb, MUThEBAsI COJIA, TUPUT U JAPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3IMUHOTO COCTaBa, BH]
XUMHYECKOW CBS3M (KOBAJICHTHAsl, MOHHAs, METAJJIMYEcKas, BOJOPOJHAs) B
COCIMHEHUSAX, THUIN KPUCTAJUIMYECKOW pEHmETKH KOHKPETHOTO —BeIlecTBa
(aTomHast, MOJIEKYJIsIpHAsl, HOHHAs, METAJUIMYECKAs), XapaKTep CPelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHABJIMBATh NPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIECTB M0 MX COCTaBY K OMpeAeNEHHOMY Kiaccy/rpymnre
COeMHEHUN (MPOCThIe BEHIECTBA — METaUIbl M HEMEeTallbl, OKCH/IBI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOTUYECKOTO 3aKOHA
J. W. MenngeneeBa W JEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PyHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuUCTEMBI
xuMuueckux snmeMmentoB JI. M. MenngeneeBa, UCHOIB3Ysl MOHATHS «S-, P-, -
AJNIEKTPOHHBIE  OpOUTAIHY, (QHEPreTHUYECKUE  YPOBHH, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHHUSI CBOWCTB XUMHYECKHX OJJIEMEHTOB M HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. Menaeneena;

chOpMHUPOBAHHOCTh, YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEIIECTB pa3JIMYHBIX KJIACCOB,
MMOATBEPKIATH CYILIECTBOBAHUE I'€HETUUECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C MOMOILBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCH(PUITMPOBATH XUMHYECKHE PEAKITUU TI0
Pa3IMYHBIM IPU3HAKaM (YUCITY U COCTaBy PEAarupyroIIUX BEIIECTB, TEIJIOBOMY
s ekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00paTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMHUPOBAHHOCTb YMEHHI COCTABISITh YPABHCHUS PCAKLUN PasInYHbIX
TUIOB, TMOJHBIE U COKpAIIEHHbIC YpPaBHEHUS PEAKIUA HOHHOIO OOMEHa,
YUUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIH COCTAB Pa3IMUYHBIX HEOPTraHMUECKUX BEIIECTB, PaclO3HABATh
OMBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pPacTBOpax
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM PpPEaKIUH OT Pa3IudYHbIX (AaKTOPOB; XapaKTep CMEUICHUs
XUMUYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JACHCTBUS (TTPUHITUII
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh XHMHUECKHE TPOIECCHI,
JIeXKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOM KUCIIOThI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTh MPEACTaBICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSTHUS «MaccoBas J0JIs BEIIECTBA B pacTBOPE», 00BEMHBIX OTHOIIICHUM Ta30B
Ipyu  XUMHUYECKMX peaKIuaX, MacChl BeEIIeCTBAa WKW 00BbEMA Ta3oB MO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

chOpMUPOBAHHOCTh  YMEHHMH  COOJIFOAaTh  TpaBUja  IOJIH30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM O0OpYJAOBaHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUYECKHX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW ITUTAHUPOBATh M BBITIONHATH XUMHUYECKHIMA
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaJIM3aTopa,
OTIPENICJICHHE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBIO YHHBEPCATHLHOTO
WHIUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOM
peaKIuy, peakiud HOHHOr0 OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdart-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKHA O€30MaCHOCTH TIpU OOpaIieHun C
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYJAOBaHUEM, NPEACTABIATH PE3yJIbTAThI
XUMHUYECKOT0 IKCIepUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIHMX
peakiuii U GOpMYyJIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpOopManuio, MOJTyd4aeMyK U3 pa3HbIX HMCTOYHHKOB (CpeICTBa MacCOBOMU
KOMMYHHKaIH, THTEpHET U ApYyTrux);

chOpMHUPOBAHHOCTh yYMEHHH  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
11e71Ieco00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JEATSIBHOCTH B IEIISIX
COXpPAaHEHHUsI CBOETO 3/I0POBbSI M OKPY’KAIOIIEH MPUPOTHOU Cpeilbl, OCO3HABATH
OMAacHOCTh BO3JICMCTBHS HA J>KHMBBIE OpPraHU3Mbl ONPEJCIEHHBIX BEIIECTB,
noHnumass cmbica mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYAIOIKUXCS C OTPAaHUYESHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XUMHH

11

[Ipenmer
OPraHNu4ecKou
xumun. Teopus
CTPOCHHS
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

bubauoreka
[OK https://myschool.edu.ru/

Hroro no pazneny

Pa3znen 2. YriieBoaopoanbl

2.1

[IpenenvHbie
YTJIEBOIOPOJIBI —
AJIKAHBI

(http://kontren.narod.ru). -

2.2

Henpenenbusie
YIJI€BOJIOPOIBL:
aJIKCHBI,
aJIKaJEHBbI,
AJIKUHEBI

Bubusinoreka
[JOK https://myschool.edu.ru/

2.3

ApomMarnyeckue



https://myschool.edu.ru/
https://myschool.edu.ru/

YIJ€BOI0PObI

[Ipuponusie
HCTOYHHUKU
2.4 3 1 (http://kontren.narod.ru). -
YIJIEBOJIOPOJIOB U
UX repepadoTKa
Hroro no pazneny 13

Paznen 3. Kuciiopoacoaep:xauiue opranu

YECKHE COCANHCHUSA

3.1 Cruptel. deHon 3

AJberuanl.
bubauoTeka

Kapb6oHnoBsie

3.2 7 IOK https://myschool.edu.ru/
KHCJIOTBI.
CrnosxHbIe 3(UpPBI

3.3 VYrneBoasl 3 1

Hroro mo pazgeny 13

Pasnen 4. A3orcoaepaxamm

€ OpraHn4eCKue COCIMHCHUSA

AMUHBI.
4.1 AMMHOKHCIIOTBHI. 3 (http://kontren.narod.ru). -
benku
Hroro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

5.1

ITnmactmacchl.
Kayuyku. Bonoxna

2

Hroro no pasaeny



https://myschool.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




11 KJIACC

HaumenoBanue

KoaunuecTBo 4acoB

Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbi padoThI padoTsI
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
IT
11 cPHOATHECRA 3 (http://kontren.narod.ru). -
cucrema
XUMHYECKUX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 Mmuoroo6paswue 4 (http://www.alhimik.ru/)
BEIIECTB
XUMHYECKUE
1.3 6 1 1
peaxkuuu
Htoro mo pazneny 13 (http://www.alhimik.ru/)
Paznen 2. Heoprannyeckasi XuMusi
2.1 Merasuisl 1 (http://kontren.narod.ru). -
2.2 Hemetamner 9 1 1
53 CBsi3b 5

HCOPraHN4YCCKUX 1




OPraHu4eCKUX

BEIIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb

3.1 XUMHS ¥ KHU3Hb 4 (http://www.alhimik.ru/)
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

[Ipenmet oprannueckoi
XUMHH, €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE

Teopus crpoenus
OPraHM4YeCKUX COCTMHEHUHN
A. M. bBytneposa, e€
OCHOBHEIE ITOJIOYKECHUS

[IpencraBnenue o
Kiaccuukanuu
OpraHMYECKUX BEIECTB.
Howmenknarypa
(cucremaTuyeckas) u
TpUBUAIbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI paa

Mertan u 3TaH —
MPOCTEUIIINE NTPEICTABUTEIN




aJIKaHOB

AJKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJEH U IPOIUIEH —
MIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

[IpakTrueckas padora Ne 1.
«Tonyyenue sTuiieHa U
W3y4YEHUE €r0 CBOWCTB)

Anxaauensl. byraguen-1,3 u
MeTuinoyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
KayudyKa U Pe3UHbI

10

ANIKMHEIL: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PS/I.
AleTHIEH — MPOCTEUIIHI
MPEACTaBUTEb ATKHHOB

11

Brranciaenus mo YpPaBHCHUIO
XUMHYECKOM pC€aKuuu

12

ApeHbl: 6€H301 U TOTYOJI.
TokcuyHOCTH apeHOB

13

['eneTnueckas cBs3b
YTIIEBOJIOPOIOB,
MPUHAIISKAIINX K
pa3IMYHBIM KJIaccam




14

[IpupoHbIe HCTOYHUKHU
YIJIEBOJOPOJIOB: PUPOIHBII
ra3 u NoIyTHble HE(PTAHbIE
raspl, HepTh ¥ IPOIYKTHI €€
nepepadboTKu

15

[IpupoHbIE NCTOYHHUKH
YIJIEBOJOPOJIOB: MPUPOTHBII
ra3 u NoIyTHble He(PTIHbIE
ra3bl, He()Th ¥ IPOJYKTHI €€
nepepadboTKu

16

KonTpossHas pabora no
pazneny «YTIeBOZOPOIb»

17

[IpenenbHBIe OHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJ.
Bopoponnas cBsizb

18

MHOroaTroMHbI€ CIIUPTHI:
STHJICHTJIUKOJIb U TIHLEPUH

19

denour: CTPOCHUEC MOJICKYJIbI,
(1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHEC
CBOﬁCTBa, IIPUMCHCHUEC

20

Anbaerunbl: GopManbaeThI
U aleTalbaeru. ALIETOH

21

OnHOOCHOBHBIE ITpe/IeNIbHBIE
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHas

22

IIpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHoBas U OJICMHOBAs
KHCJIOTBI, KaK
MPECTaBUTENN BBICIINX
KapOOHOBBIX KHUCJIOT

24

MpbUia Kak COJIA BBICIITUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBUE

25

CrnosxHble 3¢upsl Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MaApOIN3 CIIOKHBIX

a¢upoB

26

Kupsl: runponns,
MIpUMEHEHHE,
OroJIOTHYECKasi POJIb )KUPOB

27

VrieBoIbl: COCTaB,
Kiaccudukaus.
Baxueiine npencTaBuTeNu:
TJIF0K03a, PpyKTO3a,
caxaposa

28

KanMaJ'I U OCJIIF0J103a KaK
IPpUPOAHBIC ITOJIUMEPBL

29

KonTtponsHas pabota no
pazneny
«Kucnopoxaconepxkamue




OpraHn4eCKruc COCANHCHU I

30 AMWHBI: METHJIAMUH U

AHWJINH

AMMHOKHCIIOTEI KaK
am(poTepHbIe OpraHNYeCcKHe
31 | coeguueHwus, ux
OMOJIOrMYECKOE 3HAUCHHE.
Ilenrtnael

benku xak npupoaHsIe
32 | BBICOKOMOJIEKYIISIPHBIE
COCITMHEHUS

OcCHOBHEBIE TIOHATHUSA XUMUH
33 | BBICOKOMOJICKYJISPHBIX
COEOUHEHUN

OcHOBHBIC METOJbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX

34 .
coequHenuil. [Inactmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KJIACC

N

~

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
oOpa3oBaTtejibHbIE

pecypchbl

XUMHUYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTHU U3MEHEHUS
CBOMCTB XMMHYECKUX SJIECMEHTOB 1
HX COCMHEHMH 10 rpymnmnam u
nepuojiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHMHYCSCKHUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU
HayKu

Ctpoenue BeniecTBa. XUMHUYECKas
CBS3b, €€ BU/Ibl; MEXaHU3MBI




00pa30BaHUs KOBAJICHTHOM CBSI3U.
Bopoponnas cBs3b

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHI)IG 1 KOJUIONIHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHN4eCKUX COECTUHEHUM.
['eneTnueckas cBs3b
HEOPraHN4eCKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHM4YeCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXPaHEHUS U MIPEBPAILCHHS
SHEPTHUH NMPH XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTumMblie
peakuun. XuMUYECKOE
paBHOBecHE




10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonstue o
BOJIOPOIHOM ToKa3atene (PH)
pactBopa. Peakumu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbpHO-
BOCCTaHOBHTEIILHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB CoJieit

13

KonTtponbHas padoTa no pasueny
«TeopeTnyeckre OCHOBBI XUMUH

14

Mertasuibl, UX MOJOKECHHUE B
[Tepuoanueckoii cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHIe
(hM3UYeCcKue CBOMCTBA METAJIIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA




BAYKHEHIINX METAJUIOB (HaTpuUi,
KaJIni, KaJIblIMi, MarHui,
IIOMHHMI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemrenne s3kciepuMeHTaNIbHBIX
3ama4 no teme «Metaib"

20

HeMeTaJIHBI, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYeCKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®usnyeckue CBOMCTBA
HEMETaJIOB. AJIJIOTPOITHS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 UX coeTMHEHHIA

24

XHMMHUUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCIUHEHUN




25

[Ipumenenne BaxHEUIINX
HEMETaJJIOB U NX COeTUHECHUI

26

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTamaby.
Boruucienus mo ypaBHeHUSIM
XUMHUYECKUX PEaKInil U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemienne 3KCepuMEHTaIbHbIX
3ama4 no teme "Hemeramisr'"»

28

KonTposasHas paboTta no temam
«Metamael» 1 «HeMeTamiey

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AmboTepHbIe HEOpraHUYeCKHUe U
OpraHUYECKUEe COCIMHEHUS.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJ'IOFPI‘ICCKOI>1, SHCPFCTquCKOﬁ u
MUIIEBOM 6630H8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

[IpencraBnenust 06 oOmUx
HAYYHBIX TPUHITUITAX




MPOMBIIIEHHOTO MOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUaIoB

34 | Xwumus U 370pOBbE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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