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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHEero oOiiero oOpa3oBaHuUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoii denepanumny», TpeOOBaHUN K pe3yibTaTaM OCBOECHHS
denepanbHOil 00pa3oBaTENIbHOM MPOTPAMMBI CPEHETO OOIIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbix B  DenepasbHOM  TOCYAAPCTBEHHOM
obOpazoBatenbHoM cranmapre COO, ¢ yu€tom KoHuenuuu mnpenogaBaHus
y4yeOHOro mpeaMmera «XHUMHs» B 00pa3oBaTelbHBIX oOpraHuzanusax Poccuiickoit
Qdenepanyy, peanu3ylOIIMX OCHOBHBIE 00pa30BaTelbHbIE MPOTrPaMMBblL, H
OCHOBHBIX ToNokeHU «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsixenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1ielt crpaTteruy 00y4eHusi, BOCIUTAHUS ¥ Pa3BUTHUS 00yUYaOIIUXCSl CPEJICTBAMU
yuebHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTAaBHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3anMOOOYCIOBICHHOCTU IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OO0y4YeHUss U TpPeOOBaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMHU
o01reo0pa3oBaTebHON  OpraHU3allK, SBISETCA HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpIIAOIIUM ATAllOM peaau3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTO o0O0pa3oBaHHA. OTH IIEHHOCTH KacaloTcCs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TaKXKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0POBBI0 M TpHUpOAHON cpene. Peamusyercs xumuueckoe oOpazoBaHue
oOydJaromuxcs Ha YpOBHE CPETHETr0 OOIIero oOpa3oBaHMs CPEJACTBAMH Y4eOHOTO
peaMeTa «XHMHS», CONEPKAHUE U IIOCTPOCHHE KOTOPOrO ONpEIEIECHBl B
nporpaMmMe MO XUMHH C Y4€TOM CHEUM(PUKHM HAyKHM XUMUHU, €€ 3HAUYCHUs B
NO3HAaHUM TPHUPOABI U B MaTepuaibHOW KHU3HU OOILECTBA, a TaKXKe C Y4ETOM
o0mMX wLede ¥ NPUHLUIIOB, XapaKTEPU3YIOIIHUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero ooero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK HUIpaeT 0coOyio posib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUM HOBOW 0a3bl MaTepUATBHOW KYIBTYPHI.
Ona BHOCHUT CBOH BKJaJ B (HOPMHUPOBAHHE PAIOHATIBHOTO HAYYHOT'O MBIIIICHHUS,
B CO3JIaHUE LIEJOCTHOT'O MPEJCTABICHUS 00 OKPY’KaloIleM MHUpPE KaK O €IMHCTBE
NPUPOJIBI U YEJNOBEKa, KOTOpoe (popMHpyeTcss B XMMUU Ha OCHOBE MOHMMAHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIaCTIMU IPUMEHEHUS.



TecHO B3aUMOJIEUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XHMHsS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOU KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEITHOTO
TpyJla W >KU3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3MJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHM HaIlpaBjleHAa Ha pEIICHUE
I00adbHBIX TPOOJEM YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootrBercTBHM ¢ OOmMMMHU MHEISIMH M TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYIO UM JJIsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCHEUIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, MPOJOJIKEHUS
00pa3oBaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisitoniuMu  TIpeAMeTa «XUMHS»  SBISIOTCS 0a30BbIE  KYpPChl —
«Oprannueckas xumusi» U «OOmass W HEOpraHWYECKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUHW 10 HEOPTAaHMYECKOW XUMUHM (C BKIIFOUCHHEM 3HAHUW U3 OOIICH XUMUU) U
opraHuyecko xumuu. GopMHUpOBaHUE JAHHOW CHCTEMBbI 3HAHHN TPU U3YUYEHUU
npenMera o0OecrneynBaeT BO3MOXKHOCTH PAcCMOTPEHHUSI BCEro MHOTooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coiepxkanus KypcoB — «Opranuyeckas xumus» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOJX0Jla K U3Y4YEHHUIO Y4YeOHOro wmarepuasa U 0OYCJIOBIIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHUEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpOBHIX. Tak, B Kypce€ OpPraHMYeCKOM XHUMHUHU BELIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHSI OPraHUYECKHUX
COCIMHEHUN, a TaKX€ Ha YPOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX
npencTaBlieHuit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIEBOJAOPOJIOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEAMHEHUU. B Kypce OpraHm4eckol XHWMHUHU IIOIYy4arOT pPa3BUTHUE
chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs MEPBOHAYAILHBIC
MPEICTABICHUS O XUMHUYECKOMN CBS3H, KIACCU(MUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU pPEAKIUU.

Ilog HOBBIM yriioM 3peHus B MpeaMere «Xumus» 0a30BOr0 YpOBHS
paccMaTpuUBaeTCsl M3YUYEHHbI Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOPETUYECKU MaTepuan © (PAKTOJIOTHYECKHE CBEJACHUS O BEIIeCTBAX W
XUMUYECKOW peakuuu. Tak, B 4acTHOCTU, B Kypce «OOmias M HeopraHudeckas
XAMHS» OOYYarOMIMMCSl TPEJOCTABISICTCS BO3MOXKHOCTH OCO3HATh 3HAYCHHE
MEPUOANYECKOTrO 3aKOHA C OOLIETEOPETUYECKUX U METOJIOJOTHUYECKUX MO3UIINM,



riy0ke TMOHATh HCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIEH U TPOTHO3ZUPYIOILIEH.

Envnasa cucrema 3HaHMM O BaKHEMIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MpoTekaHus gomnosiHsercs B kypcax 10 m 11 kmaccom
AJIEMEHTAMH COJICP)KaHUS, UMEIOIIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIATHOU
XapakTep. OTU 3HAHHUS CHOCOOCTBYIOT NOHUMAHUIO B3aMMOCBSA3UM XHUMHUU C
OPYTMMU HayKaMU, PACKpbIBAIOT €€ POJIb B II03HABATEIBHOM U IPAKTUYECKOU
JEeSATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHHMTAHHMIO YBAXKEHHSI K THPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(OpMAIHIO U
OpUMEHATh €€ Ui TIONMOJIHCHUS 3HAHWUW, pelIeHUS WHTEJUICKTYaIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIEI0BATEIbCKUX 3a/1adu. B 1ienomM copepkanue yueOHOTO
npenMera  «XHUMHS»  JAaHHOTO  YPOBHS  W3Y4YEHHUS  OPHUEHTHUPOBAHO  Ha
dbopMupoBaHue y 00ydYarOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JJIsi NMOHUMAaHUS
dunocopckux HueH, TaKUX Kak: MaTepuajbHOE €IMHCTBO HEOPTraHUYECKOTO U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOMCTB BEHIECTB HX COCTaBOM H
CTPOCHHMEM, T03HABAEMOCTh NPHUPOJHBIX SBICHUNW NYTEM OSKCIEPUMEHTa W
pEelIeHHs] TMPOTUBOPEYUM MEXKIy HOBBIMH (akTaMH H  TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTUYECKUX MpodIieM, a
TaKKe mpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPbS, CO3JJaHUSI HOBBIX
TE€XHOJIOTUH U MaTepUasoB.

B nmane pemeHus 3amady  BOCIHUTAHUSA, PA3BUTHS W COLMAINA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAaMMON MO XHMHUM TIOJIXOIbI K OMPEIEICHUIO
colepKaHUsl M TOCTPOCHUS TMpeAMeTa TNpeaycMaTpuBaroT  (HOpMHpPOBaHUE
YHUBEPCAJIbHBIX yYEOHBIX JEHCTBUN, HMEIOIMMX 0a30BO€ 3HAYEHUE  JUIS
pPa3TUYHBIX BHJOB JICSITEIILHOCTU: pEHICHUs TMpodiieM, TOWCKa, aHaiu3a |
00paboTku MHGOPMAIIHH, HEOOXOIUMBIX JIJI MPUOOPETEHHUS OIbITa TPAKTUIECKON
U HUCCIEN0BATENbCKON AESATEIbHOCTH, 3aHUMAIOUIEH BaXHOE MECTO B IO3HAHUU
XUMUHU.

B mpaktuke mnpemomaBaHWs XMMUM KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, TaK U HA YPOBHE CpeIHETO 001Iero 00pa3oBaHus, IpU ONpPEaCICHUN
COJIepKAaTENIbHOM XapaKTepUCTUKU 1eJIe M3y4deHUs MpelMeTa HalpaBlIe€HUEM
MEPBOCTENIEHHOW 3HAYUMOCTH TPAJAUIIMOHHO MpHU3HAETCS (OPMUPOBAHHUE OCHOB
XAMHYECKOW HayKH Kak OOJIAaCTH COBPEMEHHOTO €CTEeCTBO3HAHWSI, MPAKTHUYECKOU
JEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KylIbTyphl. C
METOJIMYECKOM TOYKH 3PEHHSI TAKOM IMOJAXOJ K OINPEACIICHUIO LEIed N3y4YeHUS
MpeaMeTa SIBIISIETCS BIOJIHE ONPAB/IaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJSIMU M3Y4Y€HUs IpeameTa
«Xumusi» Ha 6azoBom ypoBHe (10 —11 xu1.) sBIISIFOTCSI:

e (QopMHpOBaHME CHUCTEMBl XMMHUYECKMX 3HAHUW KaK  BaKHEUIeu
COCTaBJIAIOLIEN €CTECTBEHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOU
JeXaT KJIIOUeBbIC MOHATHS, (PyHIAaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE #A3bIKA HAYKH, YCBOCHHME M TOHHWMAHHUE CYIIHOCTHU JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHUEe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MMO3HAHMUS
BEUIECTB M XUMHUYECKHUX pEaKIMi, HEOOXOAMMBIX [JIsi MPUOOpPETEHUs
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMHUUYECKUX SIBJICHUMH,
UMEIOIUX MECTO B MPUPO/JIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTHU, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJCHUEM  MpPaBUI
0e301acHOro OOpaIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atumMm, conep:karesibHas XapakTEpUCTHKA LEJeH U 3a/1ay U3y4eHUS
npeIMeTa B MporpaMme 1Mo XUMHUHM YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeliHero obmiero odpazoBanus. CerojHs B
NpernojaBaHud  XUMUU B OOJbIIedl  cTemeHW OTAAETCs  MpEeanouTeHue
NPAKTUYECKON KOMIIOHEHTE CoOJAepX aHus OOy4eHHs, OpPHUEHTUPOBAHHOW Ha
MOJICOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIIAJICIONIET0 He
HAO0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIoco0aMHu U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOW KU3HU
IUTSl pEIICHUS] TPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM nOpu U3ydyeHUHM NpeaMera «XUMHUS» JTOMUHHUPYIOIIEE
3HaYEHUE MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

azanTamnus o0y4yarouuxcsl K YCIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMuUpOBaHME  HWHTEJUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY HPUHATHUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYAILUSIX, CBA3AHHBIX C BEUIECTBAMHU U UX
MIPUMEHEHUEM;

dbopMupoBaHue 'y O0Oy4aromMXcsl KJIIOYEBBIX  HAaBBIKOB  (KIIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHJIOB
JESTENBHOCTHU: PEIIeHUsT poOsieM, MOUCKa, aHanu3a U 00paboTku WH(pOpMAaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHUS OIbITa JEATeTLHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXke [ OLEHKHM C MO3ULHI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHYECKUX
IIPOLIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YUaIOIIUXCS: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUU C KM3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl TIOMCKAa U aHalinu3a yuyeOHOU U
Hay4YHO-TIOMYJSIPHON MH(GOPMAIIUK XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS aCCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YAaCTHOCTH, TpPHU IUIAHUPOBAHWU U MPOBEICHUH XUMHYECKOTO
IKCTIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarmonmxcs YOeKJAEHHOCTH B T'yMaHUCTUUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEIICHUU TI00AIBHBIX MPOOIeM
palMOHAILHOTO TPUPOIOTIONB30BAHMUS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH Oepex HOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHMs OIbITa
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHWUW ISl TPUHSTHS TPAMOTHBIX pEIIeHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM muiane cpegHero oOmiero oOpa3oBaHUS MPEIMET «XUMUS»
0a30BOT0 YPOBHS BXOJHUT B COCTaB MpeaAMETHON obnactu «EcTecTBeHHO-HAay4YHBIC
IPEAMETHI.

OO6iee ynco 4acoB, OTBEAEHHBIX IS U3YUCHHS] XUMUH, HA 0230BOM ypOBHE
cpeaHero ofOmiero odpasoBaHusi, cocrapiseT 68 dacos: B 10 kiacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezelno).



COAEPXAHUE OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUECHUE B
MOJIyYEHUHU HOBBIX BEIIECTB U MaTepuayioB. Teopus CTPOEHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUs. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKux BemecTB. [oMmomorusi, wu3oMepus. XHUMHYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupuKalMu OpraHuyeckux BemiecTB. HomeHnkmnaTtypa
OpraHWYeCKUX COCJAMHEHUN (CUCTEeMaThuecKkas) W TpHUBUAJbHBIE Ha3BaHUS
BaXXHEHIINX MPEICTaBUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYCHHS BEIIECTB W WX IPEBpaIleHUN:
O3HaKOMJICHHE € oO0pa3llaMd OpraHMYeCKHX BEHIECTB W MaTepuajaMud Ha UuX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
OMHMCaHNE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTraHUYECKUX BEIECTB
IpU HarpeBaHuu (T1aBlieHUe, OOyTJIMBaHUE U TOPEHHE).

YriaeBogopoanbl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHWA psAa. MeraH W 3TaH —
POCTEHIIINE TMPEICTABUTEIN alKaHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMElIEHUsT W TOpPEHHs), HAXOXKIAEHHWE B IMPUPOJAE, IMOIYyYECHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAll. DTUIEH U MPONWIEH —
NPOCTEHIIINE TPEICTABUTEIN AalKEHOB: (U3MUECKHE M XUMHUYECKHE CBONCTBA
(peakuuMyu TUAPUPOBAHMS, TATOTCHUPOBAHUSA, THApPATALMM, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MetunOyranmeH-1,3. CTpoeHHeE, BaKHEHIIHE
XUMUYECKHE CBOWMCTBA (peakuusi nonumepusanuu). [loaydyeHne CUHTETHYECKOTO
KayudyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKHH psijI. AlleTuiieH
— TMPOCTEUINNA TMPEJACTABUTENIb AJKUHOB: COCTaB, CTpOEHHE, (PuU3nUecKue u
XUMUYECKHE CBOMCTBA (peaklU TUJIPUPOBAHUS, FaJOT€HUPOBAHMS, THAPATALINH,
TOpPEHHUs] ), MOJTyUYEeHHE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKUE M XUMHYECKHE CBOMCTBA
(peakuuu TraJoreHUPOBAHUS W HUTPOBAHUS), MOJYYEHUE U MpUMEHEHue. 10ayon:
cocmas, cmpoenue,  Quauueckue U  XUMU4YecKkue  ceoucmea  (peaxyuu
2aN102eHUPOBAHUSL U HUMPOBAHUSL), NOyueHue U npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHdeckas CBs3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKANUMHA K
Pa3IUYHBIM KJIACCAM.

IIpuponHble UCTOYHUKHU YrIIEBOAOPOAOB. IlpupomHbli Ta3 W MOIyTHBIE
He(Tanble ra3pl. Hedth m e€ mpoucxoxaeHue. CrnocoObl mnepepaboTKu HEPTH:
MEePEroHKa, KPEKUHI (TePMUYECKUN, KaTalIUTU4YecKuil), muponu3. IlpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTA U B ObITY. KaMeHHbI!
yroJib U MPOAYKTHI €r0 NepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YyYEHHMS BELIECTB W HUX IPEBPAILLCHUN:
O3HAKOMJIEHHE ¢ 00pa3llaMy IUIACTMAcCC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yroap», MOAEIMPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOreHONPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKON pabOThI: MOJYYSHHE STUIICHA

Y U3y4YEHUE €r0 CBOUCTB.

PacuétHnie 3amaun.

Borluncnenuss 1mo ypaBHEHHMIO XUMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEUIECTB WM MPOYKTOB PEaKIIUN).

Kuciopoaconepxkamue opranu4eckKue CoeAUHECHUs

[IpenenbHble OOHOATOMHBIE CHOUPTHL. METaHON M 3TAaHOI: CTPOEHUE,
¢usznueckre M XUMHUYECKHE CBOMCTBA (peakuuu C AaKTUBHBIMU MeETaJJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), IpPUMEHEHHE. BomOpOJHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JleliCTBME METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COUPTHL.  ODTWICHIJUKOIb W  T[JIULUEPUH: CTPOECHHUE,
dusznueckre W XUMHUYECKHME CBOMCTBa (B3aMMOJIEUCTBHE CO IIEIIOYHBIMU
MeTajulaMi, KaueCTBEHHAsl peaklMsi Ha MHOTOaTOMHBIE CHUPTHI). JleiicTBue Ha
Opra’usM 4yenoseka. [ [puMeHeHune riavuepuHa U 3TUICHTJIMKOJIS.

deHoy: CTpOCHUE MOJEKYIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTRA.
Toxcuunocts enona. [Ipumenenne Gpenona.

Anpneruapl U kemowuwvl. Dopmanpaerup, ameTanbAETHA: CTPOECHUE,
¢u3nyeckne U XUMHUYECKHE CBOMCTBA (pEakLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIMH), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMpejeNbHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCJIOTBI: CTpOCHHE, (pU3MuecKkue W XMMHUYECKHE CBOWCTBa (CBOMCTBA,
o0miue JIsl Kiacca KUCIOT, Peakius 3TepuuKalum), MoJlydeHne 1 MpuMeHEHue.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK IMPEACTABUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE IEHCTBHUE.

Cnoxuble >(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [‘maponus
coxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogel: cocraB, KilaccMpuUKalUs ~ yriaeBoAoB  (MOHO-, JAU- H
nosiucaxapubl). ['moko3a — npocTelmmii MoHOCaxapul: 0OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XUMHUYECKHE CBOWCTBa (B3aUMOACHCTBUE  C
ruapokcugom meau(Il), oxucnenne ammuayHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TJIOKO3bl), HAXOXKJIEHHWE B MPHUPOAE, MPUMEHEHHE,
ounonoruyeckas poiib. @orocunres. pykTo3a Kak U30MEP TITHOKO3bI.

Kpaxman u nemrnonos3a kak npupoaHsle noauMepbsl. CTpoeHHE Kpaxmania U
Henosio3bl.  Pu3nueckue M XMMHYECKHE CBOWCTBA Kpaxmana (TUIPOJIu3,
KayeCTBEHHas PEaKIUsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHS BELIECTB W MX MPEBPALLCHMIA:
npoBeJieHNEe, HAOJIOICHHE U ONMHMCAaHUE JIEMOHCTPALMOHHBIX ONBITOB: TOpEHHUE
CIIUPTOB, Kauye€CTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaToMHbIX CHUPTOB (B3aUMOJEHCTBUE TIULEPUHA C
ruapokcuiom menu(ll)), anpaerunnoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepeopa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBUe Kpaxmana C HOIOM),
NPOBEJICHNE TPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuétHrie 3agaun.

Bobruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WJIM IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM IPOAYKTOB PEAKIIUH).

A3zoTconepxkalie OpraHuueCcKre COeqUHEHUS.

AMUHOKHCIIOTBI Kak aM(OTEepHbIe OpraHMuYecKue coequHeHMs. Puszndeckue
U XMMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha ImpuMmepe riuiuHa). buonormueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npuUpoOAHBIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. l[lepBuunas,
BTOPUYHAs M TPETUYHAs CTPYyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OEIKOB:
TUJIPOJIN3, ACHATypalysl, KaUeCTBEHHBIE PEaKI[UN Ha OEJIKH.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHMsS BEIIECTB W HX IPEBpaLICHUN:
HaOJII0/ICHNE U ONKCAaHUE EMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB MpU
HarpeBaHUM, LIBETHbIE peaKUu OEIKOB.

BbICOKOMOJIEKYISIDHBIEC COCAMHEHUSA

OCHOBHBIE MOHSATHA XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUHU, CPEIHAS MOJIEKYIsIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEJUHEHUN —
MTOJIMMEPU3ALMS Y TTOJIMKOHACHCALIHS.

OKCHEpPUMEHTAIIbHBIE METOAbl HW3YYEHMsI BEIIECTB M HX IPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3H.



Peanuzanus MeXnpeaMETHBIX CBA3EH IIPU U3YUYEHUU OPraHUYECKOW XUMHUU B
10 kmacce OCYIIECTBISIETCSI 4epe3 HCIOJIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHBIX MOHATHH, TaK W TOHATHUM, SBIIONIMXCS CUCTEMHBIMU Ul OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO01Me ecTecTBEHHO-HAYYHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIH (DAKT, rUnoTe3a,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, KiIacCU(UKaLus, MEePUOIUYHOCTb, HAOJIIOEHNUE,
MU3MEPEHUE, IKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: MaTepus, OHEprus, Macca, aTOM, DOJEKTPOH, MOJEKYJa,
HSHEPreTUYEeCKUd ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHHE
BELIECTBA, (PU3MUECKUE BEJIMUMHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
doTtocuHTEe3, OMOJOTMYECKH AaKTUBHBbIE BellecTBa (O€IKH, YIJIEBOMbBI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbI€, TOILIUBO,
peCypCBL.

TexHOoNmorHs: NUIIEBbIE MPOAYKTHI, OCHOBbI PAlMOHAJIBHOIO IHUTaHMUS,
MOIOIIE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENapaThl, MaTepuabl U3
UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XUMUYECKUN 3leMEHT. AToM. Sapo aroMa, H30TONBI. OJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKHE YPOBHHU, MOJYPOBHH. ATOMHBIC opOuTtanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToOMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(UTYpaALIUS ATOMOB.

[Iepuonnueckuit 3akoH u [lepronnueckas cucremMa XUMUYECKUX JJIEMEHTOB
. 1. MenneneeBa. CBsi3b NMepuoOgUYECKOro 3akoHa U l[lepuoamueckoil cucteMbl
xuMu4decknx meMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB H
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB MO TPYIMIaM M MEPHOJIaM.
3HaueHUe NEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHUYECKOW CBA3U
(KoBaJeHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAsA, MeTaJInyeckas). MexaHu3Mbl
oOpa3oBaHMsS KOBAJICHTHOW XHMMHYECKOW cCBsisn (OOMEHHBIH U  JIOHOPHO-
akuenTopHbelil). BogoponHas cBsi3b. BalleHTHOCTb. DJNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHusi. IOHBI: KATHOHBI U aHUOHBI.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIDHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIbI KPUCTALNIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIIINYECKON PELLIETKU.

[TonaTue o aucnepcHbix cucremax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pacCTBOPE.

Knaccudukanus HEOPraHNYECKUX COCUHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelIEeCTB. [ E€HEeTMYeCKas CBSI3b HEOPraHWYECKUX BEUIECTB,
MPUHAJICKAIIUX K Pa3TUYHBIM KJIaccaM.

Xumunueckas  peakuus. Knaccudukanuss  XUMHYECKMX — peakiuid B
HEOPraHWYECKON M OpPraHWYECKOW XHUMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALICHUS SHEPTUM ITPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pazfNuyHbIX (pakTopoB. OOpaTUMBbIE
peakuun. XuMHYECKoe paBHOBecue. DakTopbl, BIUSIOIMIME HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTponauTnyeckas auccornuanus. CHuiibHBIE U cliadbie d1eKTposuThl. Cpena
BOJIHBIX pAaCTBOPOB BELIECTB: KUCJasA, HEUTpalbHas, METOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCMEPUMEHTAIbHBIE METOJbl H3YyUYE€HUS BEUIECTB M MX MPEBpaIlCHUM:
neMoHcTpaius Taosmi «l[lepuoandeckas cucrema xumuueckux siementoB . U.
MeHnneneeBay, H3ydeHUE MOJIeNied KPUCTAJUTMYECKUX PENIETOK, HaONIoJeHUE |
OTHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iiokKeHHEe TEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAJIU3aTOPa, OMPEAECICHUE CPE/Ibl pACTBOPOB BEILIECTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIMKATOPA, PEAKIUU HMOHHOro oOMeHa),
IIPOBEICHUE TPAKTUYECKON paboThl «BiusiHue pa3nuyHbIX (DAKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaKIIAN.

Pacuérunle 3amaqn.

PacuéTtel 1O ypaBHEHUSIM XMMHUUYECKMX pEAKIMHA, B TOM  YHCIE
TEPMOXMMHUYECKUE PACUYETHI, PacCU€Thl C MCIIOIB30BAHUEM TOHATHUS «MaccOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetauioB B Ilepuoguueckoit  cucreme
xumudeckux asnemMeHtoB JI. M. MenpgeneeBa U 0COOCHHOCTH CTPOSHHS aTOMOB.
du3uYecKkue CBOMCTBA HEMETAJIOB. AJIOTPONHUS HEMETAIOB (Ha TMpUMEpe
KHCIIOpoJIa, cepbl, hocdopa u yriaepoa).

XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAIJIOB (TaJIOTEHOB, CEphl, a30Ta,
docthopa, yriepoga W KpEeMHHS) M HX  COSAUHCHHHA  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCTOT, BOAOPOAHBIX COSIUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIJIOB U UX COCTMHEHUN.



Meramisl. Ilonoxenue meramnoB B Ilepuoanueckor cucreMe XUMHUYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOECHMS 3JIEKTPOHHBIX 00OJOUEK
aToMOB MeTtauioB. O0mme ¢guiznyeckue cBoicTBa MeTaioB. CIUiaBbl METAILIOB.
DIEKTPOXUMHYECKUI P HANIPSIKEHU METAIIOB.

XUMHUYECKHE CBOMCTBA Ba)XHEHIIUX METAJUIOB (HATPUM, Kaluil, KalbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crocoObl MoiayyeHus: MetauioB. lIpuMeHeHue meTamioB B ObITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEIIECTB M HX MPEBPAILCHUN:
U3y4YeHHE KOJUIEKIUH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3aj7a4, HaOJI0JIEHHEe M OMNHCaHUE JEeMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THUAPOKCH]IA AJTIOMUHHUSA C PacTBOpaMuU
KHCJIOT ¥ IIEJN0YEN, KAUECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

PacuétHrie 3agaun.

PacuéTthl mMacchl BemecTBa WM 00BbEMA ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B 0OecrieueHUH SKOJOTUYECKOM, HHEPreTUYECKON U MUIIEBOM
0e30MacHOCTH, pa3BUTHH MeAWIHHBL. [loHsATHE O HAyYHBIX METOoAax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLIUH.

[IpencraBienus 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIILJIEHHOTO
IIOJIyYEHUS BaXKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXKHEUIIHWE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MarTepuaibl, KpacKh, CTEKJIO, KepaMHKa,
Marepuanbl JUIsl JIEKTPOHUKHA, HaHOMAaTepHUallbl, OPraHUYECKUE U MHUHEPAJIbHbIC
yIOOpEeHUSI.

XuMHUsT U 3J0pOBbBE YEJIOBEKA: MpPaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO UCIOIB30BAHUS MPEMApaTOB OBITOBOW XUMHUU
B IIOBCEJTHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanusa  MexXnpeAMETHBIX  CBA3€H MOpU  HU3y4eHUHM o0O0med wu
HEOPraHU4YECKOM XMMUHU B 11 Kjacce OCyIIECTBIAETCS 4epe3 MCIOJIb30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYyYHBIX TOHSATHH, TaK W TOHITHHA, SBISIOIIMXCS
CHUCTEMHBIMH I OTJEJIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI' O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAYYHBINH (PakT, TUmoTe3a, 3aKoH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccupukanuusa, NEPUOJUYHOCTh, HAOJIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SIBJICHUE.



dusnka: MaTepusi, SHEPTHsI, Macca, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH,
H30TOII, PATHOAKTHBHOCTH, MOJICKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3MUYCCKUE BEIUYMHBI M EAUHUIBI UX
HU3MEPEHHUS, CKOPOCTb.

buonorusi:  knetka, opraHu3M, DJKOcuUcTeMa, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OOMEH BEIIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpAIBI, TOPHBIC TTOPOJIBI, TOJE3HBIE HCKOTaeMbIe, TOILIUBO,
PECypCHI.

TexHoMOrusA: XUMHUYECKasl MPOMBINIJICHHOCTh, METAJLTYPrusi, MPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEPHAIIOB, CEIbCKOXO35IHCTBEHHOE TPOU3BOJICTBO, IHIIEBAs
IPOMBIILICHHOCTh,  (papMalmeBTHUECKass  MPOMBINIJIEHHOCTh,  IPOWU3BOJICTBO
KOCMETHYECKUX IPEenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W TIpeaMeTHbIM). HayuHo-meTonuyeckoil OCHOBOW IS
pa3paboTKH TUIAHUPYEMBIX PE3YJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
00pa3oBaHus SIBISIETCS] CUCTEMHO-AEATEIbHOCTHBIN OJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
oO1rero o0pa3oBaHusl BbIJIEICHBI CIEAYIONINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIOIIUMHCS POCCUUCKOM TPaKTAHCKOM HUIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYME MOTHBAIMU K 00YUECHHIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TPAAUIIMIA 0a30BOM HAYKU XMUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
IIEJIM U CTPOUTD KU3HEHHbBIE TITaHbI.

JIM4HOCTHBIE pe3yJibTaThl OCBOEHUS TMpeaMera «XHUMHS» JIOCTUTAIOTCS B
€ANMHCTBE YYEOHOW ¥ BOCIUTATEIBHOM NEATETLHOCTH B COOTBETCTBUH C
T'YMaHUCTUYECKUMH, COLIMOKYIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH
U HJleajaMUd POCCUHCKOTO TPaKJAHCKOro O0OIecTBa, MPUHIATHIMH B OOIIECTBE
HOpMaMH W  TPaBWJIAMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpolieccaM
CaMOITO3HAHUS, CAaMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUSA IHpeaMeTa «XHUMHS» OTPAXKAIOT
c(OpPMHPOBAHHOCTh OMbBITA IMO3HABATENIBHOW W MPAKTUYECKON JCSATEIHHOCTU
00y4aroUMXxcs Mo pealn3aluy IPUHATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaaaHCKOT0 BOCIIUTAHNS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U TPABOMOPSIIKY;

MPEACTAaBICHUS O COLUMAIbHBIX HOPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIECHUM B KOJJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW [ESATENIBHOCTU TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NPUHUMATh MOTHUBBI, HAMEPEHUSs, JIOTHKY U
apryMEHTBI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yUeOHOU AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMMUH;

YBaXXEHUSI K TPOIIECCY TBOPYECTBA B 00JACTH TEOPUM U MPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHHUSI TOTO, UYTO JOCTIKCHHSI HAyKH €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOJIOJCHUN, KPOMOTIMBBIX  AKCIEPUMEHTAJIbHBIX  IMOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa U II03HABATEJIbHBIX MOTHBOB B TOJYYEHHUU U TOCIEIYIOIIEM
aHajau3e MH(POpMAIMU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHMHH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHMBATh CUTYyAIUH, CBSA3aHHBIE C XUMHYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSICh Ha MOpaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJEHHWE M TMOCTYNKH CBOMX TOBApHILEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHWE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) hpopMHPOBAHUS KYJbTYPbI 30POBbSI:

NOHMMAaHUS [EHHOCTeH 310poBOro © Oe3omacHoro oOpa3za >KW3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TpaBWJI 0E€30MacHOTO OOpalleHus] ¢ BelmeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJIOBOU JIESATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MpPaBWJI HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYCK (ymoTpeOiaeHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

5) Tpy/10BOT0 BOCTIUTAHUS:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4€OHO-HCCIIEN0BATEIbCKOMN
JESTENHbHOCTH, OOINECTBEHHO TMIOJIE3HOM, TBOPUYECKOW W JPYyrUX BUIAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAIbHOM HAIMPABIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);



HMHTEpeca K MPaKTUUEeCKOMY M3Y4YEHUI0 Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH;

YBaXXEHUS K TPYAY, JIOASM TpyJa U pe3yJbTaraMm TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATbHON TPAaeKTOPUU
oOpaszoBanus, Oyaymiedl mpodeccu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHUHU, UHTEPECOB U
noTpedHOoCTeH 00111eCTBa;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I1€JIeCO00pPa3HOr0 OTHOIICHHUS K TPHUPOJe, KaK HCTOYHHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAHUS TJIOOAJTBHOTO XapakTepa SKOJOTHYECKUX TMPOOJeM, BIUSHUS
PKOHOMUYECKHUX MPOIIECCOB Ha COCTOSIHUE TIPUPOHOMN U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMHUU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOIOTIOIB30BAHNS,

AKTUBHOTO HENPUATHUSI JICUCTBUM, TMPUHOCAIIUX BpEA  OKpPYXKaIOIICH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJArONMpHUATHBIE SKOJOTHYECCKUE
MOCJICICTBUS NIPEANIPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO YKOJIOTMYECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEesTeTbHOCTH AKOJIOTHYECKOM HaIpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHONW, KOMMYHHKATUBHON M COI[MAIBHOU
NPAaKTUKE, CIHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HACOJOTUU
xemodoouu;

7) HIEeHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOU MPAKTUKU;

NOHUMAaHUS CHeUu(PUKM XWMUM KakK HAyKd, OCO3HaHUS €€ ponu B
GbopMHUpPOBaHUN PAIMOHATHHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUM IIEJIOCTHOTO
NPE/ICTaBIIEHUsI 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUU NpoOIeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONW HANMpaBiICHHOCTH M BaXXHOW pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPhl, PEHICHUU TI100ANBbHBIX MPOoOIeM
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTHUECKOM, MUILEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTHH MEIUIUHBI, OOCCIECYCHHUH YCIOBUN
YCHEIIHOTO TpyJAa ¥ OKOJOTHYECKH KOMMDOPTHOW IKHU3HU KaXJAOTO WICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TOHMMAaHUSA CYIIHOCTA METO/OB
MMO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh



MOJIy4aeMble 3HAHUS JJI aHajdu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIEro MUpa U
MIPOUCXOAIIMUX B HEM U3MEHEHUH, YMEHHUS J1eJIaTh 0OOCHOBAaHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4dHbIX (DaKTOB U MMEIOLIUXCS JaHHBIX C MEJbI0 MOJIy4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKHUE 3HAHUA s
penieHus IpoOJyieM B pealbHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM 1€ATENbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPHIBHOMY O0pa3oBaHUI0 U
caM000pa30BaHMI0, K AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMyYHbIX chepax nMpodeccuoHaNIbHON
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3YJIbTAaTbl OCBOCHHA yqe6H0r0 npecamMeTa «XuUMHS» HaA
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNMBIC JIIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}KHpCJIMeTHBIG) 06III€Hay‘{HI)IC MMOHATHA, OTPAXKAKOIINC
OCJIOCTHOCTD HaquOﬁ KapTUHBlI MHpA H CHCHI/I(l)I/IKy MCTOJOB ITIO3HAHMA,
HNCIIOJIb3YCMBIX B CCTCCTBCHHBLIX HAaYyKax (MaTepI/IH, BCHIICCTBO, SHCPI'U:A, SABJICHHC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3aKOHOMCPHOCTb, 3daKOH,
TCOPH:A, UCCICIOBAHNUC, Ha6J'II-0I[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U z:pyme);

YHUBCPCAJIBHLBIC y‘IG6HLIC I[efICTBI/ISI (H03HaBaT€HLHBI€, KOMMYHUKAaTHBHBIC,

PETYJISATUBHBIC), obecrieunBarOIINe dbopmupoBaHue (G yHKITMOHATBHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YyJarOIHXCS;
CITOCOOHOCTH oOydJaromuxcs HCII0Ib30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS U yYHHBEPCAIbHBIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE pe3yJabTaThl OTPaXXarOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TTO3HABATCIBLHBIMH, KOMMYHHUKATUBHBIMH M PETYISTHBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU NMO3HABATEJbHBIMH
JeHUCTBUSIMMN:

1) 6a30BbIe JOrHYecKHe TelCTBUS:

CaMOCTOSITEILHO  (pOpMyNIMpOBaTH W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONPENENIATh LEIU JEATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ICATCIBHOCTH C MMOCTABJICHHBIMU LIEJISIMU;

HCTIOJIb30BATh IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPHU3HAKW TMOHATHM M YCTaHABIMBATH MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIIUM;

YCTAHABIUBATh MPUUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4Ya€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIAYKTUBHBIC, JEAyKTUBHBIC, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUHUST B paccMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

NPUMEHSTh B MPOILIECCE MO3HAHUS, UCIOIb3yEMbIE B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIIHHBIC MPEICTABICHUS — XUMUYECKUM
3HaK (CMMBOJI) DJIEMEHTa, XuMUuyeckas (opMysia, ypaBHEHHE XUMHUYECKOU
peakiuu — TMpU PEIICHUU Y4eOHBIX MO3HABATEJIPHBIX W MPAKTHUYECKUX 3aj1ad,
MPUMEHSITh HA3BAHHBIE MOJICJIbHBIE MPECTABICHUS JJIs1 BBIABICHUS XapAKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEN0BATEIbCKHIE ICHCTBHA:

BJIaJIETh OCHOBAMHM METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaxkiuu;

(dbopMynHpoOBaTh LIETU U 3a/1a4U UCCIIET0BAHUS, UCIIOIb30BaTh MOCTaBICHHBIC
U CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPyMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJETh HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEICHUS
YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
npolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBaHHBIN OTUET O MPOJICIAHHON padoTe;

npuoOperaTh OMNBIT YYEHHYECKOH HCCIICIOBATEIIbCKOM W TPOEKTHOM
JESITENBbHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUMCKY METOJOB PEIICHUs MNPAKTUYECKUX 3a/ady, MNPUMEHEHHUIO pa3IMYHbIX
METO/I0B O3HAHUSL.

3) padoTa ¢ ungopManmeii:

OpPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHHUKAX wuHPopMauuu (Hay4dHO-
MONYyJISIpHAsT JIUTepaTypa XHUMHYECKOIO COJEpKaHUsl, CIpPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHAMM3UPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCT;



(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATH PA3TMYHBIC METOIBI MPHU TIOUCKE U
orObope wuHpOpPMAIMU, HEOOXOAUMOW JUIsi BBIMOJHEHHUS Y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT MCHOJb30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTUMalbHYIO  (OpMy  TpeACTaBICHUS
uHpopmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHUE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KAaueCTBE CpeJCcTBa Mmpu paboTe ¢
XAMHYECKOW WHQPOpMAIMEH: TPUMEHATh MEXKIpeAMETHbIe (pusnyeckue w
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CHMBOJMYECKHE CpEICTBA
HaTJISITHOCTH.

OByajeHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMHU JIeHCTBUSIMH

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIae€MOM TeMbl B XOJie Juaiora u/muiu
JMCKYCCUM,  BBICKa3bIBaTh  HUjeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEJIOKEHHON 3a1a4H;

BLICTYNAaTh C TMPE3CHTAlMel pPe3ylIhbTaTOB IO3HABATEIBLHOW JCSATEIHLHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO I COBMECTHO CO CBEPCTHUKAMU TP BBITIOJTHECHHUH
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKOH pabOThl MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peain3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM NPOBEIEHHBIX HCCIEIOBAHHUM IMyTEM COTJIACOBAaHUS TMO3UIUN B
X07Ie 00CYXJIeHUs U 0OMEeHa MHEHHUSIMHU.

OgiaieHUe YHUBEPCATbHBIMHU PeryJIATUBHBIMU 1€ HCTBUSIMH:

CaMOCTOSATEIIbHO IUUJIAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATEIbHYIO
JEeSTENbHOCTh, Ompenensiss e€ Lenu W 3a]adyd, KOHTPOJIHUPOBAaTH W IO Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATh MpejiaraéMblii  aJrOpUTM JACHCTBHH MpH
BBIMIOJTHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh HauOolee
3 PeKTUBHBIN CMOCO0 WX PEmICHHS C y4E€TOM IIOJYYEHHMs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH NIESITEIbHOCTH Ha OCHOBE CaMOaHAIIN3a
1 CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHudeckass XuMUSI»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  TPEJACTABICHUM O XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KApPTUHBI MHUpPA, POJH XHMHUH B TIO3HAHUMW SBJICHUU



npuposibl, B  (GOPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JUYHOCTH, €€
(GyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JJI pELICHUs TPAKTUYECKUX 3a]1a4
1 DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY 370POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTopas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHYECKUM DJIEMEHT, aToM, JJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMUYECKAS
CBS3b, CTPYKTypHas dopmyna (pa3BEpHyTass U COKpaliEéHHas), MOJb, MOJSIpHas
Macca, MOJISIpPHBIM O0O0BEM, YIVIEPOAHBIM CKeJleT, (yHKIMOHANbHAS TpyMa,
paauKall, U30Mepusi, ©30MEPhbl, TOMOJIOTUYECKUMN PsiJl, TOMOJIOTH, YTIIEBOIOPO/IbI,
KHACJIOPOJ U a30TCoJiepKalllue COEAMHEHHUS, MOHOMEp, MOJHMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKkOH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUMN SI3bIK XUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMSI,
JeXalue B OCHOBE NOHUMAaHMUsSI TPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SBJICHUH, (PAKTONOTMUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHHH U
0€30MacHOM HCTIOJIb30BAaHUM BA)XXKHEHIIUX OPraHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOU JeATETLHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPHU3HAKH TOHSATHUH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIHME TMOHSATUS TMPHU
OMKMCAHUM COCTaBa, CTPOCHUS U MPEBPAILICHUN OPraHUYECKUX COECTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTaBIICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIECTB W YPaBHEHUHW XUMHUYECKHUX pEaKIuHu,
W3rOTaBIMBATh MOJENIN MOJIEKYJ OPTraHMYECKHX BEIIECTB JJIA WILTIOCTpAIlMU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAIIEKHOCTh H3YUCHHBIX
OpraHMYeCKUX BEIIECTB MO0 HMX COCTAaBy U CTPOCHUIO K ONpeneIEHHOMY
KJIACCy/Tpynme COeqUHEHUN (YTJIeBOJOPOIbI, KHCIOPOA | a30TCOJAEpIKAIIHE
COEIMHEHUS, BBICOKOMOJIEKYJIAPHbIE COEIUHEHMS), AaBaTb WM Ha3BaHUA MO
cucremarnieckoir Homenknatype (IUPAC), a rtakke NpUBOIUTH TPUBHAILHBIC
Ha3BaHUS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMWJIEH, alleTHJIEH,
STWJICHTJINKOJb, TIHIEPUH, (HEeHon, GopManbaerui, aneTalbIerua, MypaBbHHAsS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBASI KMCJIOTA, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmad, MelToa03a, TIUIUH);

c(hOpPMHUPOBAHHOCTh yMEHHS ONPEJCISITh BUABI XUMHUYECKON CBS3U B
OpraHUYECKUX COCTMHEHUSAX (OJMHAPHbBIC U KPaTHBIE);



c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHUS MACChI BEILIECTB;

c(OpMHPOBAaHHOCTh ~ YMEHHM  XapaKTepu3OBaThb  COCTaB, CTPOEHUE,
bu3uUecKkue WU XMMHYECKHE CBOIMCTBA TUMUYHBIX MPEICTABUTENCH pPa3IuYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, NMPOMMIEH, AlETHIICH,
Oyranuen-1,3, metmnbOyranuen-1,3, OeH30J, METAHOJ, 3TaHOJI, ATUJICHIJIMKOJIb,
IJIMLEPUH, (EHOJI, aleTanbIeruil, MypaBbUHAs U YKCYCHAsl KUCJOTHI, TJIIOKO3a,
Kpaxmall, 1eJITI0103a, aMUHOYKCYCHAsl KUCJIOTa), WIUTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEaKIui C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTh YMEHHMsI XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbsi  (HEe(Th, MNPUPOJAHBIM Ta3, Yrojib), CHOCOOBI HX NEpPepadOTKU U
PaKTUYECKOE MPUMEHEHNE MPOTYKTOB MEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMHYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakuud MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIA MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU NPU W3YYCHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HaO0IeHne, U3MEpEeHHNe, SKCIIEPUMEHT, MOJICTMPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBbIE XUMUYECKUE 3HAHUS [UIsl TPUHITHS pEUICHUN B
KOHKPETHBIX KMU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEHIECTBAMH U HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHU COOJIOIATh TTPaBUIIA MOJIH30BAHUS XUMHUYECKOM
NOCYJIOM W Ja00paTOpHBIM O00OpYyJOBaHHWEM, a TaK)Ke MpaBmiia OOpaIieHUus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSAMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OMBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHWH TUTAHUPOBATH U  BBIMOJHITH XUMHYECKUH
HKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATUJIEHA W U3YYEHUE €ro CBOICTB, KA4€CTBEHHbIC PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCJIIKOB MPU HArpeBaHWM, IBETHHIE PEaKIMU OEIKOB) B
COOTBETCTBUM C TpaBUJaMHU TEXHUKH O€30MaCHOCTU TMpuU OOpalleHuu ¢
BEIIECTBAMU U JaOOpaTOpHBIM OOOPYJOBaHUEM, TPEICTABISATH PE3YIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMmMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii ¥ (GOpMyTUPOBATH BHIBOJBI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XWMHUYECKYIO
nHpOpMalMIO, TOJYy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (CpPEICTBa MacCCOBOU
uHopmanuu, IHTepHET U ApYyrux);



chOpMUPOBAHHOCTh  YMEHUW  COONIOJATh  MpaBWiIa  IKOJIOTUYECKHU
1[eJeCO00pa3HOro TMOBEJIEHUA B OBITY W TPYAOBOW JEATENBHOCTH B LEJIAX
COXPAHEHHUSI CBOETO 3J0POBBbS U OKPYKAIOIIEH NPUPOAHON Cpeabl, OCO3HABATh
OMACHOCTh BO3JEUCTBHUS HA JKUBBIE OPraHU3MBbI OIPEAEIIEHHBIX OPraHUYECKHX
BEIIECTB, MOHMMas cMbica mnokaszatens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIICHUs] M TNPEJOTBPALIEHUS HX BpPEAHOTO BO3ACHCTBUS Ha OpPraHU3M
YEJI0BEKA;

Usl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
OPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX M CIa0OBHUIAIIMX OOY4YaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHYECKOH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJIUM XUMHUU B TIO3HAHUM SIBICHUI
npupoabl, B  (GOPMUPOBAHWM MBINUICHUS W KYJIbTYpPbl JUYHOCTH, €€
(G yHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM JIJIS peIIeHUs TPaAaKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO W IPUPOTHOU
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE MOHATHSA (XMMUYECKUN 3JIEMEHT, aToMm, H30Tom, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HWOH, MOJIEKYyJia, MOJIb, MOJISIPHBIM OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUUYECKasl CBSI3b
(KoBaJIeHTHAsI, HIOHHAs, METAJTMYeCKas, BOAOPO/IHAS ), KpUCTAJUIMYECcKas peleTka,
TAMNBl ~ XUMHUYECKUX  pEaKIUi, PpPacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIHUTHI,
BJICKTPOJIMTHYECKAs JUCCOLMALMNSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW peaKkIuh, XUMHYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (TEOopus
BJICKTPOJIMTHYECKON Aucconuanuu, nepuoandeckuid 3akoH [l. M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS SHEPrUU
MpYU XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMUH,
MHUPOBO33PCHYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IOHMMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (DaKTOJIOTHMYECCKHE CBEICHHUS O CBOWMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAaHUM BaXKHEUIIIMX HEOPTaHUYECKHUX
BEIIIECTB B OBITY U MPAKTUYECKON JICSITEIbHOCTH YEJIOBEKA,;



c(hOpMUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHbIC MPU3HAKU TMOHSITHH,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAHUU HEOPTraHUYECKHUX BEUIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMHUYECKYIO CHUMBOIUKY IS
cocTaBieHus (OpMyn BEIIECTB W  YpPaBHEHUH  XUMHYECKHX  pPEaKIHil,
cucreMmatnueckyio HomeHKIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid ras, YrJEKUCIbIM ra3, aMMHUaK, raméHas
W3BECTb, HETaIlIEHAs] U3BECTh, MUTHEBAS CO/A, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONPEIENATh BAJICHTHOCTh U CTENICHb OKUCJICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHHUSIX PA3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKONM PEMETKM KOHKPETHOTO BeEIIeCTBa (aTOMHas, MOJICKYJIsIpHasl,
MOHHAs, METAJUTMYECKasi), XapakTep CPeabl B BOJHBIX pacTBOPaX HEOPTraHUYECKUX
COCJIMHECHUN;

c(hopMUPOBAHHOCTH YMEHUI yCTaHaBIIMBAaTh MIPUHAIJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNpEACIEHHOMY Kiaccy/TpyIre
COeIMHEHUHN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUJIbI, OCHOBAHUS,
KHUCIIOTHI, aM(OTEPHBIC TUIPOKCU/IBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(OpPMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJieMeHTOB 1-4 mnepuonoB Ilepmoanmdeckoli CHCTEMBI
xuMuueckux saemeHtoB JI. M. MenpeneeBa, WCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHbBIE opOuTanm, «QHEPreTUYECKUE YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
10 meprojiam u rpymnmam llepruoanyeckor CUCTEMbI XUMUYECKUX d1eMeHTOB [l. U.
Menpeneena;

chOpMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKHWX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
MIOATBEPKIATh CYIIECTBOBAHUE T€HETUYECKOM CBA3W MEXKAY HEOPraHWYECKUMU
BEIIECTBAMU C ITOMOILBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTh YMEHUS KIACCU(DHUIIMPOBATH XUMUYECKHE PEAKIMH TI0
pPa3IUYHBIM TpU3HAKaM (YUCIY M COCTaBy pEarupyroniux BEUIECTB, TEIJIOBOMY
ahdexTy peakiuu, U3MEHEHHUIO CTETCHEW OKHCIICHUS DJIEMEHTOB, O00paTMMOCTH
peaKIiny, y4acTHIO KaTalnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPAaBHECHUS PEAKIMA Pa3TUIHBIX
THUIIOB, MOJIHBIE U COKpAIlIEHHBIE YPAaBHEHUS PEAKIIU HOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TU PEAKLIUH UAYT A0 KOHIA;



c(hOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE
KAQYECTBCHHBIM COCTaB PAa3JMYHBIX HEOPraHWYECKUX BELIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  pacKpblBaTh CYIIHOCTh  OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHM MOCPEACTBOM COCTABJICHUS SJEKTPOHHOIO OanaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMENIEHUS XUMHUYECKOTO PABHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (nmpunnun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh XUMHUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE NPOMBILILICHHOIO IMOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTHh MPEACTaBICHUM 00 OOIMX HAYYHBIX TPHUHIUINAX M
AKOJIOTUYECKHUX MPoOIeMax XMMUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUHN MPOBOJAUTH BBIUUCICHHS C HCIOJIb30BAHUEM
MOHSTUSL «MaccoBasi J0JiA BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUNA Ta30B
IpU XUMUYECKUX PEAKIIUSIX, MAaCChl BEIIECTBA WM 00bEMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUH
BEIECTB, TEIUIOBOTO 3(dekTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, NPEBPAILCHUS U COXPAHEHHS SHEPTUU,

c(hopMUPOBAHHOCTh YMEHUM COOIOATh MTpaBUJIa MOJIH30BAHUS XUMUYECKOU
MOCYJIOH W J1a00OpaTOpHBIM O00OpyJAOBaHHWEM, a TaK)Ke IpaBWiia OOpalieHUus C
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIIMSIMHU I10 BBITTOJTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpMUPOBAHHOCTh YMEHHUN IUIAHUPOBATh W BBIMOJHATh XUMHUUYECKHUH
AKCIIEPUMEHT (pa3yioKeHUE MEepPOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalu3aTopa,
ONPENICICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO
WHJUKATOpA, BIMSHUE PAa3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIu,
peakIMu MOHHOTO OOMEHAa, KayeCTBEHHBIC PEaKIMU Ha cynbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTUOH AMMOHHS, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a7ad I10
TemMaM «Metauibly U «HeMmeTamibl») B COOTBETCTBHUU C TMpaBUJIAMHM TEXHUKH
0€30IacCHOCTH TPU OOPAIICHUH C BEIICCTBAMH M JIA0OPATOPHBIM 000PYI0OBAHHEM,
MPEJICTaBIATh PE3yibTaThl XHMHYECKOTO JKCIepUMEHTa B (opme 3amucu
YPaBHEHHIA COOTBETCTBYIOIINX DPEAKIHA W (OPMYIUPOBATH BBIBOJLI Ha OCHOBE
ATUX PE3YIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATH XHMHYCCKYIO
nHpOpMaNuIo, MMOJy4aeMyl0 W3 pa3HbIX MCTOYHHKOB (CpelICTBa MAacCCOBOM
KOMMYHUKauu, UHTepHET U apyrux);



chOpMUPOBAHHOCTh  YMEHHMH  COONIOJATh  MpaBWiia  DKOJIOTHYECKH
1[€JeCO00pa3HOro MOBEJIEHUS B OBITY W TPYAOBOM JAESATENIBHOCTH B ILEISIX
COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHON Cpenbl, OCO3HABaTh
OMACHOCTh BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPEIEAEHHBIX BEILIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHATP Ha mnpuMepax CrnocoObl YMEHBIIEHUS U
MPEeI0TBPAIlCHHs UX BPEAHOTO BO3/ICHCTBUS Ha OpraHU3M YE€JI0BEKa;

Usl 0Oy4YaloIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 370POBbS: YMEHHE
MPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB H
XUMUYECKUX SIBICHUM;

JUISL  CHeNbIX M CIa0OBHUIAIIMX OOY4YalOIIMXCSA: YMEHHE MCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTemMy obo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
Paznen 1. TeopeTnueckue 0OCHOBBLI OPraHUYECKON XMMUH
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTpOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro mo pazneny 3
Pa3nen 2. YriaeBoaopoabl
2.1 [IpenenbHbIC YTIAEBOIOPOIBI — ATKAHBI 2
99 HenpenenbHble yrieBogOPOIbl: aTKEHBI, 6 1
aJIKa/IMeHBbI, AJTKUHBI
2.3 ApomaTHYeCKHe yrieBOI0POIbI 2
24 [IpupoaHbIle HCTOYHUKHU YIIIEBOJIOPOJIOB U 3 1
HX TmepepadboTKa
Utoro no pazneny 13
Paznen 3. Kuciopoacoaepxxauue opranuueckue coeuHeHust
3.1 Crnuptsl. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCTOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1




Hroro no pazgeny

13

Paznen 4. A3zoTconepxainue OpraHnveckue coeTuHeHust

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3
Wtoro mo paznery 3
Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeIMHEHH S

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Uroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0OCHOBBI XUMUM
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cucteMa XUMHYECKUX 3
anemenToB JI. . MenaeneeBa
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazmeny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanibl
2.2 Hemeranms 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BEIIECTB
Utoro no pazneny 17
Pa3znea 3. Xumusd " Ku3Hb
3.1 XUMHUS ¥ )KU3Hb 4
Uroro no pazpeny 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoThI padoTsbI
pecypchbl
[Ipeamer opraHn4ecKOi XUMHH, €€
1 1
BO3HHKHOBEHHUE, PA3BUTHE U 3HAUCHUE 08.09.2023
Teopust CTpOCHHS OPraHUIECKHX
2 coenuHenuii A. M. Bytneposa, eé€ 1
5 TP 15.09.2023
OCHOBHBIC ITOJIOKCHHUS
[IpencraBnenue o kaaccupuKauu
opraHnueckux BemecTB. Homenknarypa
3 1
(cuctemaruyeckas) U TpUBHAJIbHBIE 15.09.2023
Ha3BaHM OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHUE, 1
TOMOJIOTHYECKHH PSIJT 22.09.2023
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEH AIKAHOB 29.09.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
P 06.10.2023
OTUJIEH U IPOMUIIEH — MPOCTEHIINE
7 1
IIPEICTAaBUTENN AJIKEHOB 20.10.2023
Ankaauensl. byraguen-1,3 u
8 MeTtunoyragueH-1,3. [lonyuenue 1
7 " 27.10.2023
CUHTETHUYECKOTO KaydyKa U Pe3HHBI
9 AJIKUHBI: COCTaB M 0COOCHHOCTH CTPOCHHSI, 1




TOMOJIOTUYECKHM psijl. ALETUIIEH —
MPOCTEUIINI MPEICTABUTEIb ATKUHOB

10.11.2023

Beruncienus 1o ypaBHEHUIO XUMUYECKON

10
peakiuu 17.11.2023
11 Apensl: 6eH30:1 U ToTyod. TOKCHYHOCTD
apeHoB 24.11.2023
I'eneTrueckas CBs3b YTI€BOJIOPOIOB,
12
MIpUHAUIEKALTUX K PA3IMYHBIM KJlaccam 01.12.2023
[Ipupo1HBIE UCTOYHUKH YTJIEBOIOPOJIOB:
1 N
3 TIPUPOJTHBIN ra3 u HOHyTHI:{C He(TAHBIC 08.12.2023
ras3sl, HeQTh ¥ IPOIYKTHI €€ IepepadoTKu
14 [Ipaktueckas padota Ne 1. «Ilonyuenue
JTUJIEHA U U3yYEHUE €r0 CBOKCTBY 15.12.2023
[TpupoHBIE NCTOYHHUKH YTIIEBOIOPOJIOB:
15 i
MPUPOIHBIN ra3 u l'IOI'IyTHB{e HE(TSHBIC 99 12,2023
ra3bl, HeTh ¥ MPOAYKTHI € epepadoTKH
16 KonTposnsHast padota 1o pasueiy
«YTIEBOIOPOIABDY 29.12.2023
[IpenenvHbIC 0JTHOATOMHBIC CITUPTHI:
17
METaHOJ 1 3TaHoJ1. BomopoaHas cBs3b 12.01.2024
18 MHOroaTOMHBIE CIIUPTHI: STHJICHTITUKOJIb U
TJIULEPUH 19.01.2024
@DeHoJI: CTPOEHUE MOJIEKYJIbI, PU3UUECKUE
19 .
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 26.01.2024
20 Anbnerunsl: GopMaibaerua u
aneTanbAerul. AIETOH 02.02.2024
O/HOOCHOBHBIE MTpe/ieNIbHbIE KAPOOHOBBIE
21
KHCIIOTBI: MypaBbUHAs ¥ YKCYCHas 09.02.2024




[Ipaktuyeckas padora Ne 2. «CBoiicTBa

22
pacTBOpa YKCYCHOM KHCIIOTBI» 16.02.2024
CreapuHOBasI U OJICMHOBAS KUCJIOTHI, KaK
23 OPEACTABUTEIMN BBICIINX KAPOOHOBBIX
P P 01.03.2024
KHCJIOT
MpUia Kak COJIM BBICIIAX KapOOHOBBIX
24 .
KHCJIOT, KX MOIOIIEE JIEHCTBUE 15.03.2024
CrnosxHbie 3(QUPBI KaK MPOU3BO/THBIC
25 KapOOHOBBIX KHUCJIOT. | MAPOIN3 CIIOKHBIX
P P 22.03.2024
3¢upos
26 Kupsl: THIPOIN3, TPUMCHEHHE,
OuoJorNYecKas poJib )KHUpPOB 22.03.2024
VYTIIeBobI: COCTaB, KiacCH(pHKAITHS.
27 Bakneiimme npeacTaBUTENH: TIII0K034,
pel 29.03.2024
(dbpykTo3a, caxapo3a
08 Kpaxmai u 11eim1r0103a Kak IprupoIHbIe
MOJIMMEPBI 05.04.2024
KoHTposbHas paboTa 1o pasjaeiy
29 «Kucmaopoaconepxaie opraHuyecKme
POACOACAIIHE Ob 19.04.2024
COEUHEHUD)
30 AMUWHBI: METUIAMUAH U aHUJINH
26.04.2024
AMUHOKHUCIIOTHI KaK aM(pOTEpPHbBIC
31 OpraHu4YecKue COSIUHEHUS, UX
P 17.05.2024
ouosiornueckoe 3HaueHue. [lentuast
benku kak mpupoHbIe
32
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS 24.05.2024
33 OCHOBHBIE HOHATHA XUMUHU




BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN

31.05.2024

OcHoBHEIC METOJbI CUHTC3a

34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 31.05.2024
IInactmaccsl, KaydykH, BOJTOKHA
OBIIEE KOJIMYECTBO YACOB 110 34

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 2JIEMEHT. ATOM. DJIeKTpOHHAs
KOH(uUTyparus aToMoB

07.09.

[Iepnoanueckuit 3akoH u [lepuoanueckas
CUCTEMAa XMMHUYECKUX 31eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

14.09

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX PJIEMEHTOB H UX COSIUHEHHM 110
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
XuMHu4eckux sneMmeHnToB .M. MenzaeneeBa B
Pa3BUTHHU HAYKH

21.08

Crpoenue BeniecTBa. XuMHUUYECKas CB3b, €&
BH/IbI; MEXaHU3MBbI 00pa30BaHuUs
KOBaJICHTHOH CcBsi3U. BogopoaHast cBs3b

28.09

BajneHTHOCTB. DIEKTPOOTPUIIATEITBHOCTD.
Crenenp okucieHus. Bemectra
MOJIEKYJISIPHOTO W HEMOJICKYJIIPHOTO
CTPOCHUS

19.10

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC PacTBOPBLI.
MaccoBas 10J1s BEIIeCTBa B pacTBOpC

26.10




Knaccugukanus 1 HoMEHKIaTypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSI3b HEOPraHWYECKUX BEIIECTB, PA3JINYHBIX
KJIaCCOB

02.11

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MacChl BELIECTB; 3aKOH
COXpaHEHUs U NIPEBPALLECHUS SJHEPTUH NIPU
XUMHUYECKUX PEAKIUAX

09.11

Ckopoctb peakiun. O6paTUMBbIE PEaKIHH.
XUMHYECKOE pABHOBECHE

16.11

10

[IpakTnueckas padorta Ne 1. «Bnusuue
pa3nuuHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaAKIIUN»

30.11

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
o BojopoaHoM Tokasaresne (pH) pactsopa.
Peakiiun nonHoro o6mena. I'uxponus
OPraHUYECKUX M HEOPTAaHMYECKUX BEIICCTB

07.12

12

OKHCAUTETHLHO-BOCCTAHOBUTEIbHbIE
peakuuu. [lonsatue 006 snexTpoamnsze
pacIiaBoB U pacTBOPOB COJEi

14.12

13

KonTponbHas paboTa no paszaeny
«TeopeTnyecknue OCHOBBI XUMHM»

21.12

14

Mertanisl, ux nonoxxenue B [leproanaeckoit
cUCTeMe XMMHUYecKux >nemeHToB Jl. U.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01Me pu3nIecKre CBONCTBA
METaJJIOB

28.12




15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METAJIIOB

11.01

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METAJUUIOB (HATpUH, KaJlui, KaJblUi, MarHuu,
AIIOMHHMI) U UX COEIMHEHUI

18.01

17

XUMHYECKUE CBOMCTBA XPOMaA, MEAN U UX
CoeqUHEHNN

25.01

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a B UX
COCAUHEHUI

01.02

19

[Mpaktuyeckas padora Ne 2. "Pemrenue
JKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«Mertamis»"

08.02

20

HemeTtamnel, MX I0OJI0KEHHE B
[Teproanueckol cuctreMe XUMHYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

15.02

21

®u3nYeCKre CBOMCTBA HEMETAIJIOB.
AnnoTponus HeMeTauioB (Ha mpuMepe
KHCJIOPOJia, Cepbl, pocdopa u yriiepoaa)

29.02

22

XHWMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX
COEUHEHUN

07.02

23

XHUMHYECKUE CBOMCTBA a30Ta, pocodpa u ux
COEIUHEHNN

14.02

24

XHUMHUYECKUE CBOKCTBA yriaepoaa, KpEMHUS U
HUX COeIUHEHU

21.02

25

[IprmeHeHne BaXHEUIINX HEMETAJUIOB U UX
COEIMHEHHUN

28.02

26

O0001IeHrE U cucTeMaTH3als 3HAHUH 110

04.04




Tteme «HemeTanney. Beruuciaenus mo
YPABHEHUSIM XMMHYECKUX PEAKIIUN U
TEPMOXUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 18.04
"Hemeramasr"»

28 KonTtponpHas padoTa no Temam «MeTtamibh»y 1 25 04
u «HemeTamas

29 Heoprannueckue u opraHndeckue KUcaoThl. 1 02.05
Heopraanueckue u opraHnuecKre OCHOBAHUS '
AMdoTepHbIe HEOPraHUYECKUE U
OpraHWYeCcKUe COeTUHECHUS. | eHeTnyeckas

30 1 16.05
CBSI3b HEOPTraHMYECKUX U OPTaHHUYECKUX
BEIIIECTB
Ponp xuMuu B 00ecieueHuH YKOJI0THIECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1 23.05
Pa3BUTUHU MEIULIMHBI
[IpencraBneHus: 06 0OMKUX HAYIHBIX

32 MPUHIIUATIAX MPOMBIIIJICHHOTO TOJTy4eHUS 1 30.05
BaYKHCHUIIINX BEIICCTB

33 YenoBek B MUPE BEILIECTB U MATEPUATIOB 30.05

34 XHUMHS ¥ 370POBbE YEIIOBEKA 31.05

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AKinoHepHoe
obmectBo «M3natennscTBO «IIpocBemienne»
* Xumus, 11 xknacc/ Pynsutuc I'.E., ®enpaman @.I'., AkiinonepHoe o011ecTBO

«H3parenbcTBO «HpOCBGH_IeHI/Ie»

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

["abpuensn, O. C. Meroauueckoe nocodbue Xumus 10 xacc

https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INa6puensn, O. C. Meroandeckoe nocobue Xumus 11 kmacc

https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf
INa6puensn, O. C. Xumus 10-11 knacc. ba3oBsiii ypoBeHb. MeTomnueckue
pEKOMEH AU 1 paboyas nmporpamma

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf
I'a6puensn, O. C. Xumus 10-11 kmacc. bazoBblii ypoBeHb. MeTonueckoe

mocooue

https://drofa-



ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4fo4d63.pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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