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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma nmo XxuMuM Ha ypOBHE CpeIHEro 0od1iero oopazoBanus pazpadboraHa
Ha ocHoBe DepnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpa3oBaHuU B
Poccuiickoit depeparnuny», TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS (eaepatbHOM
oOpazoBarenbHON TMporpamMmel cpenHero ooOmiero o6pazoanus (POII COO),
npeicTaBlieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApTe
COO, c¢ yuérom Konmenmuu mnpenojaBaHus y4eOHOTO ImpeaMera «XUMHS» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit denepaiu, peaau3yomux OCHOBHbIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHA
Bocniutanus B Poccuiickoit @enepaunn Ha nepuof 1o 2025 roga» (Pacnopspkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJOB K pa3padOTKE NpOrpaMMmbl MO XHMHH, K OIPEIACICHHIO
oOwel crpaternv oOy4eHHs, BOCOUTAHUS U Pa3BUTUS OOY4YaIOIIMXCA CPEICTBAMU
yueOHoro mpenmera «Xumus» s 10-12 knaccoB Ha 0a30BOM ypOBHE COCTABHIIM
koHuentyainbHple mojioxkeHus PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH,
coliepKaHus, pe3yJbTaTOB OO0yueHHUs W TpeOOBaHMW K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
o01ieo0pa3oBaTebHOM  OpPraHu3alliy, SBISETCA HEOTHEMJIEMOM YacThlO HX
oOpazoBaHHOCTH. OHO CHOYKUAT 3aBEpUHIAIONIMM  OSTallOM  pealn3aluud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KIIIOYEBBIX IIEHHOCTEW, MPUCYIIHX
LEJIOCTHOM CHCTEME XMMHUYECKOTO 00pa30oBaHusl. DTH LIEHHOCTU KaCalOTCs MO3HAHUS
3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KyIbTYphl YEIOBEKa, a
TaK)K€ DKOJIOTHUYECKH 00OCHOBAHHOTO OTHOILIEHHUS K CBOEMY 30POBBIO U MIPUPOTHOM
cpene. Peanusyercss xumuyeckoe oOpa3zoBaHUE OOYYAIOIIMXCS Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHUsl CpeJCTBAMHU Yy4yeOHOro mpeaMera «XUMUs», COAEpKaHUE U
OCTPOEHUE KOTOPOTO OMpENEICHbl B MPOrpaMMe MO XUMUHU C YUETOM CHELHPUKU
HAyKH XUMUHU, €€ 3HAUYCHHS B MO3HAHMM MPUPOJBl U B MATEPUAIBHOW >KU3HU
oOmecTBa, a Takke € y4€TOM OOMIMX IeJIe W TPUHIMIOB, XapaKTePU3YHOIIMX
COBPEMEHHOE COCTOSHHE CHUCTEMBI CpeaHero obimero obOpaszoBanHus B Poccuiickoit
denepanum.

XUMHSI KaK DJIEMEHT CHUCTEMBl €CTECTBEHHBIX HAyK HMIPaeT OcoO0yi pPOJib B
COBPEMEHHOW LIMBUJIM3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepuaabHOU KyJIbTyphl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHME PALMOHAIBHOTO HAYYHOT'O MBIILIECHUS, B
CO3JJaHUE LEJIOCTHOIO MPEACTABICHUS 00 OKPYKaIOIIEeM MHUpPE KaK O €IUHCTBE
OpUpPOABl U YENOBEKa, KOTOpoe (OpMUPYETCSl B XMMHUM HAa OCHOBE IMOHUMAaHUS
BELIECTBEHHOI'O COCTAaBa OKPY)KAIOUIEr0 MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3aMMOJEHCTBYSI C IPYrMMH €CTECTBEHHBIMM HAayKamH, XUMHs CTajia
HEOTHEMJIEMON YaCThI0O MHUPOBOHM KYJIBTYPhI, HEOOXOIUMBIM YCJIOBHEM YCIIECITHOTO
TpyAa M SKM3HM Kaxaoro ujeHa ooOmectBa. CoBpeMEeHHas XUMHUS KaK Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOIMH HallpaBi€HAa Ha pEIICHHE
r100anbHBIX MPOOJEeM YCTOWYMBOTO PAa3BUTUSL 4YEJOBEUECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30MaCHOCTH U OXPaHBbI 3J0POBBSI.



B coorBercTBUM ¢ O0mMMM IeNAMH M TPUHIMIIAMH CPEIHEro O0OILIero
oOpaszoBaHus cojepkanue mnpeamera «Xumus» (10-12 kmaccel, 6a30BbI YPOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYIbTYPHYIO IOJITOTOBKY
oOy4Jaronuxcsi, HLOOXOJUMYIO UM JIJIsl BHIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHUS B )KU3HBb COIIMYMA, MPOIOHKEHHS] 00pa30BaHUs B Pa3IMUHbIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu — nipeamMeTa  «XUMHsD — SBISAIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOm@Ass W HEOPraHUYECKash XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpPKaHUs KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHWN TI0 HEOPTaHWYECKOW XMMHH (C BKIIOUEHHWEM 3HAHWUW W3 OOIIEH XWMHH) H
OpraHn4eckon xumuu. POpMUPOBAHHWE IAHHOM CUCTEMBl 3HAHWU IPU H3YYEHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO MHOTO00pa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepxaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuveckas XuMus» cHopMUpOBaHA B NporpaMme IO XHMHUHM Ha OCHOBE
CUCTEMHOIO TMOAX0/Aa K M3yYeHUI0 Y4eOHOro marepuaja U 0OOyCJIOBIIEHA
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHUN Ha OMPENENEHHBIX TEOPETUUECKHUX
ypoBHsxX. Tak, B Kypce OpraHM4ecKOi XMMHUH BELIECTBA pACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOpUU CTPOCHUS OPraHUYECKUX COCIMHEHHI, a TaKKE€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U IEKTPOHHBIX MPEICTABICHUN O CTpOEHUH BelecTB. CBeleHus
00 M3y4yaeMmbIX B Kypce BEUIECTBaxX HAIOTCA B PA3BUTUH — OT YIJIEBOJOPOIOB [0
CJIOKHBIX OMOJIOTMYECKM aKTHUBHBIX COeAMHEHUU. B Kypce opraHmdeckod XUMHUH
MOJIy4YaroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
MEPBOHAYAJIbHBIE TMPEJCTABICHUS O XHMHYECKOW CBSI3U, KiIacCU(PUKAIIMOHHBIX
MIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHHUS, O XUMUYECKOU
pEeaKIMH.

[Toq HOBBIM yrjaoM 3peHUs B TMpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTCsi U3YyUYEHHBII Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA
TEOPETUYECKU MaTepuas U  (PaKTOJOTHMYECKHE CBEACHHUS O BEIIECTBAX M
XUMUYECKON peakinuu. Tak, B 4acCTHOCTHU, B Kypce «OOmas u HeopraHudeckas
XUMUS» O00Yy4aromMMCs TPEAOCTaBIISICTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOI0 3aKOHA C OOIIETEOPEeTHYECKHX U METOAOJOTHYECKHX MO3MIIMM,
rIyOoke TIOHSATh HWCTOPUYECKOE W3MEHeHue (QYHKIHM 3TOro 3akoHa — OT
0000111aro1Iel 10 0OOBACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucrema 3HaHUMM O BaKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX M TPUMEHECHHH, a TaKKE€ O XHMHUYECKHUX PEAKIUIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TNpoTeKkaHust paomnonHsercs B kypcax 10, 11 u 12 xknaccos
AJIEeMEHTaMU  COJIep)KaHUsl, HMMEIOIMMU KYJIbTYpOJIOTHYECKUA U MPUKIATHOU
XapakTep. DTH 3HAHUA CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHH C IPYTUMU
HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIBLHON M MPAKTUYECKOUN NESITEIHbHOCTH
YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHI K MPOLIECCY TBOPUYECTBA B 00JIACTH
TEOPUUM U  MPAKTUYECKUX MNPWIOKEHHM  XUMHUH, TOMOTalOT  BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO U JTUYHOCTHO 3HAYMMBIX MPOOJIeMax, CBI3aHHBIX C
XUMUEN, KPUTUYECKH OCMBICITUBATh MH(OPMAITUIO ¥ IPUMEHSTE €€ IS TTOTIOTHEHUS
3HAHUU, PEIICHUS MUHTEUIEKTYalbHbIX U HKCHEPUMEHTAIBHBIX HCCIIEIOBATEIIbCKUX



3amady. B menmom conepkaHue y4yeOHOro mpeameTra «XHUMHsD) JTaHHOTO YpPOBHS
U3Y4YEeHUS] OPUEHTUPOBAHO Ha (GOPMUPOBAHUE Yy OOYUAIOMIMXCS MHUPOBO33PEHUECKON
OCHOBBI /111 TOHUMaHUsI GUI0cO(CKUX UACH, TaKMX KaK: MaTepUalbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHMYEeCKOro MHUpa, 0OYCJIOBJICHHOCTh CBOMCTB BEIECTB HMX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPUPOJIHBIX SIBJIECHUW MMyTEM SKCIIEPUMEHTA
U pEeHIeHUs TMPOTHUBOPEYUH MEXKIYy HOBBIMM (aKTaMU U TEOPETUUECKUMU
IPEANOChIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEHICHUHM 3KOJOTHYECKUX MpoldsieM, a
TaKXe Npo0ieM COEpEeKEeHUsI IHEPreTUYECKUX PECYpPCOB, CHIPbs, CO3JaHUS HOBBIX
TEXHOJIOTUWA U MaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCHUTAHUSA, pa3BUTUS M COLMAIM3alUU
0oOyyYarolmuxcsi MPUHATBIE MPOTPaMMOM MO XHUMHUHU TOAXOJbI K OINPEICICHUIO
colepKaHUsl W TIOCTPOEHUS TNpeAMeTa MpeaycMaTpuBaroT  (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUN, UMEIOUIMX 0a30BOE 3HAUECHHUE IS PA3THYHBIX
BUJIOB JIEATEIBHOCTH: PpEIICHUS TNpoOiieM, TMOucCKa, aHaimm3a u 0o0paboTKu
uHbopMaIlui, HEOOXOAUMBIX JUIsi MPUOOPETEHUS OIbITa MPAKTUYECKON U
UCCIIEN0BATENbCKOMN NESITEIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MO3HAHUN XUMUH.

B nmpaktuke mnpemnojgaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl, TAK U Ha YPOBHE CPEIHEro oO1ero oopa3oBaHus, MPU ONPEACICHUN
COJICP/KATEIIbHOM XAapaKTEPUCTUKU LEJIeHd H3YyYEeHUS MpeaMeTa HalnpaBICHHUEM
NEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAayKH Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHYECKOU
NESATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJbTypbl. C
METOANYECKOW TOYKM 3PEHUSA TAaKOW NOAXOJ K OIPEACICHUIO LEeNed H3y4eHUs
MpeAMETA SIBJSIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO MaHHOW TOYKE 3PEHHs TJABHBIMU ILEISIMU HM3YyYEHHs TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHE (10-12 ki1.) sIBISIOTCS:

e (QopMmupoBaHHWE CHCTEMbl XHMHYECKHX  3HAHUHW  KaK  BaKHEHIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIC TMOHATHSA, (PYHJIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOEHHUE $3bIKA HAyKW, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH HX
Pa3BUTHUSI U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IMO3HAHMS
BEILIECTB M XUMUYECKUX PEaKIui, HEOOXOAUMBIX JIJIsi IPUOOPETCHUSI YMEHUN
OPHUEHTUPOBATHCA B MUPE BEIIECTB U XUMUUYECKUX SBJICHUMN, UMEIOLIUX MECTO
B IIPUPOJIC, B TPAKTUYECKOMN U ITOBCEIHEBHOM KU3HU,

® pa3BUTHE YMEHUH U CIIOCOOOB JESTEIBHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSCHEHHEM  XMMHUYECKOTO  OJKCIEPUMEHTa, COONIOJACHHUEM  TPaBUII
0e301acHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ »Tum, coaepskarenbHasi XapakKTEpUCTHKA ILeJied W 3ajay WU3y4deHUus
npeaMeTa B MPOrpaMme Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHHU C
HOBBIMHM TPUOPUTETAMH B CHUCTEME CpenHero oodmiero obOpasoBanusi. CerojHs B
NpernoJaBaHul XUMHUH B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKOU
KOMITOHEHTE coJiepKaHusi 00y4eHUs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTebHOM  OpraHU3alllK, BIAJCIONIETO HE HAO0OpOM 3HaHUN, a



(GYHKIIMOHATBFHON TPAaMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHHSIMHU aKTHBHOTO
MOJIYYCHHUS] 3HAHUM U TPUMEHEHHS] HX B pEaTbHOM JKM3HU JUISl PpEelIeHUs
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM npu U3y4EHUH MpeaMeTa « XUMUS» JOMUHHUPYIOIIee 3HAaUCHHE
IpUOOPETAIOT TaKKE LETU U 3a7a4l, KaK:

ajanTaius 0Oy4arolUXCsi K YCIOBUSM JIWHAMUYHO PAa3BUBAIOIIETOCS MHPA,
dbopmupoBaHue WHTEUIEKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, rOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY NPHHSATHIO TPaMOTHBIX
pEIICHNT B KOHKPETHBIX >KH3HEHHBIX CHUTYaIUSAX, CBS3aHHBIX C BEIIECTBAMH M X
MIPUMEHEHUEM;

dbopmupoBaHre y  OOyYarOMIMXCS  KJIIOYEBBIX  HABBIKOB  (KJTFOYEBBIX
KOMITCTCHIINH), HWMCIOIUX YHUBEPCATHHOE 3HAYCHHUE I Pa3IMYHBIX BHJIOB
NEeATEIbHOCTH: pelIeHusl MpoOjieM, MOMCKa, aHalu3a U o0paboTKu MH(OpMaluH,
HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OIbITA JESITEIIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE
MECTO B IIO3HAHMM XUMHUHU, a TaKXKe JUIsl OIEHKU C TO3UIUN DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX MPOIIECCOB HA OPraHU3M
YeJIOBEKa U MPUPOJIHYIO CPEY;

pPa3BUTHE T[IO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi: CrioCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHUS 10 XMUMHH B COOTBETCTBUU C YKU3HEHHBIMU MOTPEOHOCTSIMU, HCIOIH30BAThH
COBpeMEHHBIC WH(OpPMAIMOHHBIC TEXHOJOTHUW A MOWCKAa W aHauu3a y4eOHOH H
HAyYIHO-TIOMYJISIPHOM HH(POPMAITUK XUMHUYIECKOTO COJICPKaHUS;

dbopMHEpOBaHUE M Pa3BUTHE Y OOYYAOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HAaOII0aTEeIPHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOAWMBI, B YaCTHOCTH, TMPU TUIAHUPOBAHWUU W TIPOBEIACHUH XHMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHUE y  oOyvaromuxcsi  yOeKIEHHOCTH B T'YMaHUCTUYECKOU
HAMPaBJICHHOCTH XUMHUHU, €€ BaXXHOW pOJIM B pEHICHUU TIOOAIBHBIX MPOOIIeM
PaAIMOHAIIBHOTO TPUPOJIOIIONIH30BAHNUS, TMOMOJIHEHHUSI YHEPTeTUYECKUX PECypCcoB H
COXpaHEHUs TPUPOTHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOro
OTHOIIEHUS K TPUPOJEC U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUS OIBITA
WCIIOJIb30BAHUS TIOMYYCHHBIX 3HAHWM JJIsi TPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYaIIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yueOHOM muta"e cpeaHero o01ero oopa3oBaHus NpeaMeT «XuMus» 0a30BOTro
YPOBHS BXOJHUT B COCTaB MPEAMETHON 00macTn «ECTeCTBEeHHO-HAYYHBIE TIPEIMETHI.

OO61iee 4nCIIO YacoB, OTBEAEHHBIX ISl U3YYCHUS XMMUHU, HA 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanusi, coctarisieT 68 yacoB B 10-12 kmaccax: B 10 kiacce
— 17 gacos (0,5 yac B Henemo), B 11 kmacce — 17 vacos (0,5 yaca B Henmeno). 12
knacce 34 yaca (1 yac B Heneto).



COILEPKXAHUE OBYYEHUA

10-11 KJIACCBI
OPT'TAHNYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

IIpeameTr opraHM4ecKOM XMMHMM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHUE B
MOJIy4YeHUM HOBBIX BELIECTB M MaTepuaioB. Teopuss CTPOEHUS OPraHUYECKUX
coequneHnit A. M. bytnepoBa, e€ ocHoBHbIe mojoxeHUs. CTpyKTypHbIE (HOpMYITBI
opraHu4eckux BeuecTs. ['omomnorus, nzomepus. XuMUYECKas CBSA3b B OPraHMYECKUX
COEIMHEHHSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccupuKalMy OpraHMYECKUX BelecTB. HomeHkiartypa
OpraHUYEeCKMX COEIMHEHHMH (cUCTeMaTHYecKas) W TPUBHUAIBHBIE Ha3BaHUSA
BaKHEHIINX MTPEACTABUTENEH KIACCOB OPTaHUYECKHUX BELECTB.

OKCIEpPUMEHTAIBHBIE METOAbl M3YyYEHHsI BEIIECTB M MX IPEBPAILCHUMN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BELECTB M MaTepuajaMu Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJI OPraHUYECKUX BELIECTB, HAOIOJECHHE U OINMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuM (IJIaBjiIeHHUE, OOYTIIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMUYECKHA psAx. MeraH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AaJIKaHOB: (PU3NYECKHE W XHWMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHus W TOpPEHHUs), HAXOXKIEHUE B TMPUPOJE, IOJyYEHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKHN psiA. DTHIEH W TMPONMHIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUWSA, TaJOTCHUPOBAHUSA, TIUAPATALMM, OKHUCIEHUS U
NOJIMMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Anxanuensl: Oyrtaawen-1,3 u MetunOyragueH-1,3: cTpoeHue, BakKHEHIIHE
XUMHUYECKHE CBOWCTBa (peakuus mnoiumepusanuu). [loydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKHUM psii. ALIeTUIICH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUE U
XUMUYECKHNE CBOMCTBA (peakuuu THAPUPOBAHMS, TajJOr€HUPOBAHUS, THUJpaTaluH,
rOpeHusi), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. beHson: cocrtaB, crpoeHHe, (PU3MYECKME U XHMHUYECKHE CBOMCTBA
(peakuu rajoreHMpoBaHUsI U HUTPOBAHUS), MOJY4YEHUE M NpuUMeHeHue. Tomyodn:
COCTaB, CTpOEHHUE, (PU3NYeCKne U XUMHUYECKHE CBOMCTBA (PEaKlMK TalOTeHUPOBAHUS
U HUTPOBAHHUS), MOJIyYeHHE U MpUMEHeHHe. TOKCMYHOCTHh apeHOB. | eHeTmyeckas
CBA3b MEXAY YIJI€BOAOPOJAAMHU, IPUHAIICKAIIUMHI K Pa3IMYHBbIM KJIACCAM.

IIpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii Ta3 M NOMYyTHBIE
HepTsanpie razpl. Hedte u e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KATAIUTUYECKH), mnuposm3. IIpoaykTsl
nepepaboTku HePTH, WX NPUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KameHHBIH
YToJib U IPOAYKTHI €r0 MepepadoTKH.



OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHUSI BEHIECTB M UX IPEBpaIlCHUI:
O3HaKOMJIEHHE ¢ 00pa3iamMu IiacTMacc, KayuykoB M pe3uHbl, Kojuiekiuu «Hed1b» u
«YTOnb», MOAEIUPOBAHUE MOJIEKYJ YIJIEBOJAOPOJAOB U TaJOr€HOIPOU3BOIHBIX,
IPOBEJICHHUE MPAKTUYECKON PabOTHI: MOTYyYEHUE ATUIICHA U U3YYEHHUE €r0 CBOWCTB.

Pacuérnrlie 3agaun.

Boluucinenuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WM NPOAYKTAa pPEaKUUU IO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WA MPOAYKTOB PEAKIIUN).

Kucsiopoacoaep:kaniue oprannyeckue coeuHeHnst

[IpenenvHble OQHOATOMHBIE COHUPTHL. MeTaHON M 3TaHOJ: CTPOEHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (PEAaKIMU C aKTUBHBIMH METaJUIaMH,
rajoreHoOBOJIOPOJIaMHi, TOPEHHE), TMpUMEHEHUue. BoaopoJHbIe CBSI3U  MEXKIY
MOJIEKyJIaMU CIUPTOB. [[elicTBHUE MeTaHOJIa U ATaHOJIa HA OPTraHK3M YeJIOBEKaA.

MHoroaToMHbI€ CIIUPTHI. DTUJICHIJIIMKOJb U TJIHUIEPUH: CTPOCHHE, PU3NYECKUE
U XUMUYECKHE CBOMCTBa (B3aUMOJCHCTBHME CO IIEJIOYHBIMH  METaJUIaMH,
KaueCTBEHHAsl peakiusi Ha MHOTOaTOMHBIC CHUPTHI). JlelicTBME HaA OpraHusm
yenoBeka. [[puMeHeHne rimuepuHa U 3TUIICHTITUKOJIS.

@deHoJI:  CTPOCHHME MOJEKYNbl, (U3UYECKUE U XUMHUYECKHE CBOMCTBA.
Toxcuunocth perona. [Ipumenenue GpeHona.

Anpaerunibl u kemowusi. opManbIETul, alleTaNbACTHI: CTPOCHUE, (PU3nYecKue
U XUMHUYECKHE CBOMCTBA (pEakiMu OKHUCJIEHUS W BOCCTAHOBJICHUS, KaYECTBEHHBIC
peakium), IoJiydeHruEe U MPUMEHEHUE.

OnHOOCHOBHBIE MpeNeSibHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsi U YKCyCHas
KHUCJIOTBI: CTpO€HUE, (PU3MYECKUEe M XUMUUYECKHE CBOMCTBa (CBOMCTBa, oOIIME s
KJIacca KUCIIOT, peakius dTepuduKanuu), noayuyeHue u npumenenne. CteapuHoBas U
OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Crnoxxnble 3¢upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
sa¢upoB. Kupwl. 'maponus xupos. [Ipumenenue >xupoB. buonoruueckas poiib
AKHUPOB.

VYrieBosbl: coctaB, Kiaccudukaius yrieBoaoB (MOHO-, U- U TIOJIMCAXAPUIBI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOEHHOCTH CTPOCHUSI MOJICKYJIHI,
bu3nyecKkue U XUMHUYECKHE CBOWCTBA (B3ammopciicTBue ¢ ruapokcumom memm(ll),
OKHCJICHME aMMHAa4YHbIM PacTBOpoOM okcuiaa cepedpa(l), BoccranoBieHue, OpokeHue
[JIFOKO3bI), HaXOXJIEHWE B TMPUPOJE, NpPUMEHEHHE, OHOJOTHYECKas POJb.
dotocunTe3. OpyKTO3a KAaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupogHbie mogumepbl. CTpoeHHE Kpaxmalia U
neuoa03bl.  du3uyeckue U XUMHUYECKHE CBOMCTBAa Kpaxmajna (THIpOJIu3,
KaueCTBEHHAsl PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHbIE METOJbl HW3Y4YEHHsI BEIIECTB M UX MPEBPAILCHUI:
MPOBE/ICHUE, HAONIOJCHHE W OINHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKHCICHUE HTaHOJa
okcunoM wMeau(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJACIHCTBHE TJIMUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHJA



cepeopa(l) m rumpoxcuaom wmenu(ll), B3aumoneiicTBUE KpaxMmalia C HOJOM),
IPOBEJICHNUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KUCIIOTHI.

Pacuérnrlie 3agaun.

Boluucinenuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM NPOJIYKTa PEAKUWH IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A30TcozepKalume OpraHuuecKue COeIMHEHMUS.

AMUHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKue coenuHeHus. Puznyeckue u
XUMHUYECKUE CBOWMCTBA aMHMHOKHUCIOT (Ha mNOpuMepe TIuIlHHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTuapl.

benku kak MpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coeAuHeHus. llepBuunas,
BTOPUYHASI M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpPUMEHTAIIBHBIE METOAbl M3YyYEHHsI BEUIECTB M MX IPEBPAILLCHUMN:
HaOJI0JIEHNE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB NpHU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokoMo1eKyJISIDHBIC COeIMHEHUS

OCHOBHBIE TIOHATHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEAMHEHHUI: MOHOMED,
[OJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHSAS MOJIEKYJIIpHas
macca. OCHOBHBIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MOJIMMEPHU3AIUS U MOJTUKOHEH AU

OKCnepUMEHTAIbHBIE METOAbl M3YyYEHUsS BEUIECTB W HX MPEBpallCHUI:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3zanust MeXIIpeAMETHBIX CBA3€EH NPU U3YYEHUN OPraHUYeCcKOM xumMuu B 10
KJIacCe€ OCYIIECTBJISIETCS U€pe3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U IOHATUH, SBISIFOUIMXCS CUCTEMHBIMHU JUISl OTAEJBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHATHUA: SIBJICHHME, HAay4HbIN (haKT, rumoresa,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiaccUpUKalusi, NepUOAUYHOCTh, HaOIIOJCHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE.

®uznka: MaTtepus, DHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
ASHEPreTUYECKU YPOBEHbB, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(du3ruecKre BeIMYUHbBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opraHusMm, Ouocdepa, oOMEH BEUIECTB B OpPraHU3ME,
doToCHHTE3, OHOJOTMYECKH AaKTHUBHbIE BellecTBa (OENKH, YrIeBOAbI, >KUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOIUIMBO,
pecypchl.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAIBHOIO MUTAHMS, MOIOLLUE
CpeICTBa, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Ipernaparbl, MaTepHallbl U3
HCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.



12 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbLI XUMHHU

XuMudeckuil anemMeHT. AToM. Slapo aroma, U30TOMbI. DJIEKTPOHHAsA 000JI0UKa.
DHepreTUUecKre YpOBHH, TOAYPOBHU. ATOMHBIE OopOWTanu, S-, P-, O- DIEMEHTHI.
OcoOeHHOCTH pacrpefesieHus] JEKTPOHOB IO OpOUTaIsiM B aTOMax 3JIEMEHTOB
MEPBBIX YETBHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLsl aTOMOB.

Ilepnognueckuit 3akoH U llepuonnueckas cucrema XMMUYECKUX dJIEMEHTOB /.
N. MenneneeBa. CBA3p mnepuoandeckoro 3akoHa W llepuoanyeckoil CUCTEMBI
xuMuudeckux sneMeHTtoB J[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XWMHYECKHUX OJJIEMEHTOB W
00pa3zyeMbIX KMH IPOCTHIX U CIOKHBIX BEIECTB M0 IPYIIaM U NepuogaM. 3HaueHHUE
IIEPUOANYECKOI0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenne BemecTtBa. XHUMHYECKas CBSA3b. BHIBI XUMHUYECKOH CBS3U
(xoBaJIeHTHasi HEMOJIApHAs M TOJISIpHAs, WOHHAasA, MeTajulnyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAICHTHOM XHMHMUYECKOH CBA3M (OOMEHHBIH M  JIOHOPHO-
aKkLeNnTopHbli). BoxopogHas cBsA3b. BaleHTHOCTb. DIJIEKTPOOTPULATEIBHOCT.
Crenenp okuciieHus. VIOHBI: KATUOHBI X AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. [HWNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o npucnepcHeIX cucrtemax. VICTHHHBIE WM KOJUIOWJIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Homenknarypa
HEOPTaHUYECKUX BEHIECTB. | €HEeTHYeCKass CBA3b HEOPTraHWYECKUX BEILECTB,
IIPUHAUICKAIIMX K PA3JIUYHBIM KIIACCAM.

XUMHYECKasi  PEAKIU. Kimaccubpukanus  XUMHYECKHUX  peakiuid B
HEOPraHWYECKOM U OPraHu4eCKON XMMHUH. 3aKOH COXPaHEHHSI MacChl BEIIECTB, 3aKOH
COXPAaHEHMS U IIPEBPALLEHUS SJHEPTUU IIPU XUMHUYECKUX PEAKLIMIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inuHbIX (akTopoB. OOpaTuMbie
peakuuu. XuMH4YecKoe paBHOBecue. @DakToppl, BIHAKOIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onektponutuyeckas nuccouuanusa. CuibHble U ciabbie anekTponauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTpaIbHas, MIEIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHsI BEIIECTB M UX IPEBPALLCHUMN:
neMoHcTpanus tabmun «llepuognueckas cucrema xumuueckux snemeHToB I, .
MenneneeBay, H3ydeHHE MOJENeld KPUCTAUIMUYECKUX PEHIETOK, HaOJII0JICHHE |
OMHCaHUE JEMOHCTPALIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (pa3lioKEHHE IMEpPOKCHIa
BOJIOPOJIa B NMPUCYTCTBUM KATAJIU3ATOPA, ONIPEAECIEHUE CPEABl PACTBOPOB BEILECTB C
MOMOIUIBI0 YHUBEPCATHLHOTO HHIMKATOPA, PEAKIMHd MOHHOTO OOMEHa), MpPOBEACHHE
MPaKTUUECKON paboThl «BriusHue pa3auuHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

Pacuérnbie 3anaum.



Pacuétel mno ypaBHEHHSIM XUMHYECKMX pEakUWd, B TOM  YHUCIE
TEPMOXUMUYECKUE PACUYETHI, PACUETHI C UCIIOIB30BAHUEM TMOHITHUS «MACCOBask OIS
BEILIECTBAY.

Heoprannueckasi xumus

Hewmeramnsl. [lonoxenne HemeraioB B llepuoanueckoil cucteMe XUMUYECKHUX
sanemeHToB JI. M. MenzaeneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB. Duznyeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa NpHUMEpPe KHUCIOPOJa, CEpHI,
docdopa u yriaeposaa).

XUMUYECKHE CBOMCTBA BAXXHEUIIIMX HEMETAUIOB (TaJIOT€HOB, CEphI, a30Ta,
docdopa, yraepona v KpEMHHUS) U UX COSTUHEHUN (OKCHUIOB, KHCIOPOICOICPKAIIIIX
KHCJIOT, BOJIOPOJHBIX COETMHEHUN ).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Metamnsbl. [lonoxenue merammoB B Ilepuogmueckoil cucTeMe XUMHYECKHUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JOUYEK
atomMoB MeTtauioB. OOmme Qusnyeckue cBoiicTBa MeTaioB. CIUIaBbl METaJIJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBAa BAXHEUIIMX METAUIOB (HATpUM, Kalui, KaJabIIUM,
MarHui, aIfOMUHUHN, IIUHK, XPOM, JK€JIe30, ME/Ib) U UX COCTUHEHUH.

OO6mume crocoObl mnmonydeHuss mMeTawioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIC METOJIBl M3YYCHHUS BEIIECTB W MX MPEBPALICHUI:
M3yYCHHE KOJUIEKIIMU «MeTaJibl U CIUIaBbl», 0Opa3llOB HEMETAIIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4, HaONIOJIeHHEe M OMNHUCAHUE JACMOHCTPAIMOHHBIX U
Ja00pATOPHBIX ONBITOB (B3aMMOJCHCTBUE THUIPOKCHIA ATIOMHUHUS C pPacTBOpaMu
KHUCJIOT U IIEJI0UeH, KAYeCTBEHHBIC PEAKIIUU Ha KATUOHBI METAJIIOB).

Pacuérnblie 3anaumn.

Pacuérel Macchl BemiecTBa WM 00BbEMA Ta30B MO H3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH O0BEMY OJIHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CIIH OJTHO U3
BEILIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponp xumMun B 0OECIIEUEHHHM SKOJIOTHYECKOM, DHEPIeTHYECKOH W IHUIIEBOM
0e30macHOCTH, PAa3BUTUU MEAUIUHBL. [loHSATHE O HAyYHBIX METOJaX TMO3HAHUS
BEIIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOLIMX HAYYHBIX MPUHITUIIAX MPOMBIILICHHOTO MOJIYYSHUS
BAKHEUIINX BEILIECTB.

UenoBek B MHUPE BEHIECTB W MATEPUATIOB. BAXKHEHIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTEpUAIIbl, KPACKH, CTEKJIO, KEpaMHUKa, MAaTEPUAIIbI
JUISL DJICKTPOHUKH, HAHOMaTEpHalbl, OPraHUUYE€CKHUE U MUHEPAIbHBIC YI00pEHHUS.

XuMHSIT WU 3I0POBbE UYEIIOBEKA: IMPABWJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBmiia 0€30MacHOTO WCITOJIB30BAHUS TPEMapaToOB OBITOBOW XWMHH B
MMOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3EH MPU W3YUEHHUH OOIIel U HEOPraHUIeCKOU
xuMuu B 11 Kacce OCyIIECTBISETCS Yepe3 UCIIOIh30BAaHNE KaK OOIINX €CTECTBEHHO-



HAyYHBIX TOHSATUH, TaK W TOHATUH, SBJISIOUIMXCA CHUCTEMHBIMH IJI OTAEIbHBIX
IpPEeIMETOB €CTECTBEHHO-HAYYHOTO LUKJIA.

OOmue ecTeCTBEHHO-HAy4yHbIE MOHATUSA: Hay4dHbI (DakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KiIaccupUKanys, MEepUOAUYHOCTh, HaOJIIOAEHuE,
HKCIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE, SBJICHHUE.

®dusnka: mMatepusi, SHEprHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJUOAKTHBHOCTH, MOJIEKYJA, YHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBA, (PU3MYECKUE BEIUYMHBI M EIUHUIIBI MX
M3MEPEHUS, CKOPOCTb.

buosnorusa:  kineTka, oOpraHu3M, O3KocucTema, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAaeMble, TOILIUBO,
pECypCHl.

TexHonorus: XuMuyeckass HPOMBIIIIEHHOCTb, METAJUIYprus, IHPOU3BOJCTBO
CTPOUTENBHBIX MAaTE€pUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, IHILEBAs
OPOMBILUIEHHOCTh,  (papMaleBTUYECKas  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKUX IMpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUaJIOB,
AJIEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IJIAHUPYEMBIE PE3YJbTATbBI OCBOEHUSA INPOI'PAMMDBI 110
XUMHUHAN HA BA3OBOM YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOEHUS
oOyJarolmuMucs MporpaMM CpeaHero oOmiero oOpa3oBaHus  (JTUYHOCTHBIM,
METanpeIMEeTHbIM W TNpeAMETHbIM). HaydHo-MeToauueckoil  OCHOBOM s
pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOEHHUS IMPOTPaMM CPEAHEr0 OOIIEro
o0Opa30BaHUsl SIBISIETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B CcOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JIMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS Inpeamera «XUMHsS» Ha YpPOBHE CPEIHETO
o011ero 06pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISIOINUE:

OCO3HaHWE OOYYAIONIUMUCS POCCHUICKON TPaKTAHCKOW WISHTUYHOCTU —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[eJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX LICHHOCTEW U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

FOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBAaThCA B CBOEHU
NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMM, MPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUECKOro 00pa3oBaHus;

HaJU4Me MPABOCO3HAHUS HKOJOTMYECKON KYJIbTYypbl M CIOCOOHOCTH CTaBUTH
LIE€JIA U CTPOUTH KU3HEHHBIE TUIAHBI.

JIngyHOCTHBIE pE3yNbTaThl OCBOCHMUSA IIpeAMETa «XHUMHS» JIOCTUTAIOTCS B
€IMHCTBE Yy4eOHOW W BOCHHUTATEIbHOW JESATENIbHOCTH B COOTBETCTBHU C
T'YMaHUCTUYECKUMU, COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMU U



ujearaMu pOCCUIICKOT0 rpa)KJaHCKOT0 001eCTBa, MPUHATHIMH B 00II€CTBE HOPMaMU
U TpaBUJiaMUd  TOBEJICHUS, CIOCOOCTBYIOUIMMHU IpoOIleccaM  CaMOIIO3HaHUS,
CaMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0YUYaIOIIUXCS.

JINYHOCTHBIE  pE3yJbTAaThl OCBOCHUS MpeaMeTa «XHMHS»  OTpaxkaroT
c(hOPMUPOBAHHOCTh ONBITA TMO3HABATEIBHOM M NPAKTUYECKOW JEATETbHOCTH
oOydJaronmxcsi Mo pean3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIEC B
YacTu:

1) rpa:knaHCcKOro BOCIMTAHMS:

OCO3HaHUsl OOYYAIOIIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M IPABOIOPAJIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M IMpaBWIaX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBbHOCTH MPU CO3JaHUU Y4E€OHBIX
IIPOEKTOB, PEUICHUU y4eOHBIX U MO3HABATEIbHBIX 3a/1ay, BBHIIIOJHEHUH XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTHMKY U
apryMEHTHI IPYTUX MPU aHATU3E PA3IUYHBIX BUAOB YUCOHOU JAESATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LHEHHOCTHOIO OTHOIIEHWS K HCTOPUYECKOMY W HAay4HOMY HACJIEIUIO
OTEYECTBEHHOW XUMUH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTM TEOPUHM U MPAKTUYECKOTO
MPUMEHEHUs XUMHUHU, OCO3HAHHUS TOTO, YTO JIOCTMKEHHUS HAyKH €CTh pPEe3yJbTar
JUINTENIbHBIX ~ HAOMIOAEHUH,  KPOMOTJIMBBIX  SKCIHEPUMEHTAIbHBIX  IOWCKOB,
MOCTOSIHHOTO TPy/Aa YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTHUBOB B MOJIYYEHUHU U MOCIEAYIOIIEM aHAIU3e
nH(pOpMauu 0 NepeAoBbIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIEHWBATh CUTYaIluH, CBA3aHHBIC C XMMHUYECKUMU SIBIICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEUIEHUS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEIECHHE W IOCTYIKM CBOMX TOBapHIIEH ¢
MO3UIMH HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE TMOCHEACTBUNA HTUX
MOCTYIIKOB;

4) gpopMupoBaHHs KyJbTYPHI 310POBbS:

MOHUMAHMS  IIEHHOCTEM 3I0poBOoro W  Oe3omacHOro oOpasza  KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (pHU3nyeckoMy u
NICUXUYECKOMY 3]I0POBbIO;

coONo/IeHus TpaBuil 0e30MacHOro OoOpalleHusi C BElEeCTBaMH B  OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MOHMMAHUSl I[IEHHOCTHM MPaBUJI HUHIAUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MMacHOr0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 37JOPOBBIO U JKU3HHU JIIOJIEH;

OCO3HAHUS TIOCIEJACTBUNA W HENPHUSTHS BPEIHBIX MPUBBIYCK (YOTpeOIeHUS
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-UCCIEA0BATENBCKOMN
JeSITEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JACSATEIHHOCTH;

YCTAaHOBKM Ha aKTMBHOE yYaCTHE B PEHICHUU NMPAKTHUYECKUX 3a7a4 COUUATBHOU
HaIpPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY HM3YYEHHMIO MPOQPECCU pazIuyHOro poja, B TOM
YUCJIE HA OCHOBE IMTPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAIBHOW  TPAaCKTOPUHU
oOpazoBanusi, Oyaymiei npodeccun u peaan3anui COOCTBEHHBIX KU3HCHHBIX TUTAHOB
C y4€TOM JMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEM K XHUMHH, HUHTEPECOB W
noTpeOHOCTEH 0011IecTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKU 11€JIeCO00pa3HOTr0 OTHOIIEHUSI K TPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMUS KU3HU HA 3€MIIE;

MOHUMAaHUsl TJIO0AJTBHOTO XapakTepa OJKOJOTUYECKUX MpoOsIeM, BIUSHUS
3KOHOMHUYECKHUX IMPOLIECCOB HA COCTOSIHUE IMPUPOTHON U COLMAIIBHOW CPEb;

OCO3HaHUsI HEOOXOJIMMOCTH MCHOJIB30BAHUS TIOCTHKEHUN XUMUU TSI pEUICHUS
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOIIOIb30BAHUS;

AKTUBHOTO HEIPUATHUS JEUCTBUM, PUHOCAIIUX BPE OKPYNKAIOLIEH MPUPOJHON
cpelne, yMEHHUSI MPOTHO3UPOBATh HEOJATONPHUSATHBIE JKOJOTMUECKHE TMOCIEACTBUS
NPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAIIATh UX;

HAJIMYMSL PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOW KYIbTYPHI,
ONBITA AEATEIIBHOCTH 3KOJIOTUYECKON HAMPABICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(poOUH;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKW U OOIIIECTBEHHON MTPAKTUKH;

NOHUMaHUS CcHeMuUKN XUMUU KaK HayKd, OCO3HaHUs e€ poiud B
GbOpMHpPOBAHMK PAINMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IE€JIOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEeM MHUpPE KaK O €IWHCTBE NMPHUPOJLI U YEIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH U pEHICHHH Mpo0JIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXXIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMUU JJIsI COBPEMEHHOM IMBUIIU3AIUU:
B €€ T'YMaHUCTUYECKON HANpPaBICHHOCTU M BaXXHOW POJU B CO3JaHUM HOBOU 0a3bl
MaTepUaibHONW KYJIBTYPBI, PEIICHUHU TJIOOATBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS
YEJIOBEYECTBA — CBIPEBOM, DJHEPIETUYECKOM, THIIEBOM M  DKOJOTHUYECKOH
0€30I1aCHOCTH, B Pa3BUTUM MEIUIIMHBI, 0OECIICUCHUHN YCIOBUHN YCIICIIHOTO TPYJa U
AKOJIOTMYECKH KOMGOPTHOM KM3HU KaXA0TO YWIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: TOHUMAHUA CYIIHOCTA  METOJOB
MMO3HAHUS, HWCIONB3YEeMBbIX B E€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIh30BATh
MOJTydaeMbl€ 3HAHUS JUIsl aHAMM3a U OOBSICHEHHS SBICHUN OKPYXKAIOIIETO MHUpA U
MPOUCXOSINX B HEM W3MEHEHUH, yMEHUS JIeJlaTh OOOCHOBAHHBIC 3aKJIIOYCHUS Ha
OCHOBE HAay4HBIX (JAKTOB M MMEIOIINXCS JAHHBIX C IEJBbI0 MOTYyYeHUs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH  CaMOCTOSITEIPHO HCTOJb30BaTh XUMHUYECKHE 3HAHUSA IS
penieHus IpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

FOTOBHOCTM U CIOCOOHOCTM K  HENpephIBHOMY  OOpa3oBaHHUIO U
caM0oOOpa30BaHUI0, K AaKTUBHOMY I[OJYYEHHIO HOBBIX 3HAHMM 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpyla B paszluyHbIX cdepax MpodecCHOoHATbHON
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOSHUSA ydeOHOTO mpeaMera «XWMHUsS» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYUMBIC TUISt dbopmMupoBaHUs MUPOBO33pPEHUS 00yYaromMnXCcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYUYHbIE TMOHSITHS, OTPaKaIOIINe
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHeHUPUKY METOAOB IMO3HAHUA,
UCIIOJIb3yeMbIX B E€CTECTBEHHBIX HayKax (MaTepuisi, BEIIECTBO, SHEPTHUS, SBJICHHE,
npolecc, CUCTEMa, HAY4YHBIM (akT, MPUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIe0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIe Yy4eOHbIe JeHCTBUA (ITO3HABATENIbHBIC, KOMMYHUKATHUBHBIC,
peryJsTUBHBIE), oOecnieynBatone GopMupoBaHne (PyHKIIMOHAIBHON T'PaMOTHOCTH
Y COIMAJIbHOM KOMIETEHIIUHN O0yJaroIIuXCs;

CIIOCOOHOCTh 00YYaIOIIUXCSl MCIO0JIb30BaTh OCBOCHHBIC MEXIUCIUILIMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUSI W  yHUBEpPCAJbHbICE  y4eOHBIC  JICUCTBUA B
IT03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpenMeTHbIe Pe3yiabTaThl OTpa)XarT OBJAJCHUE YHHUBEPCAIbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMU.

OBaanenne YHHBEPCAJTbHBIMHA y4eOHbIMU NMO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a30Bble JIOrHYecKHe TeHCTBHUSA:

CaMOCTOSITENIbHO (POPMYJIHPOBATh U aKTyaJIU3UPOBATH IPOOIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpeNeNATh UENU JEATeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHUS, COOTHOCUTD PE3YIbTATHI ACSTEIbHOCTHU C TOCTABICHHBIMU 1EISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpHbIC MNPU3HAKKA TOHSATHUH U YCTaHABIWMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSITHS JJII OOBSICHEHUS OTIEIbHBIX (DAaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUHM ISl KJlaCCU(UKAIIUN BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

YCTAaHABJIMBATh  MPUYMHHO-CJIECJACTBEHHBIE CBA3M  MEXKAY  HM3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE paCCYXKIEHUs (MHAYKTUBHbIEC, JEAYKTHUBHBIC, IO
aHaJIOTHH), BBISIBISATh 3aKOHOMEPHOCTH W TMPOTHUBOPEYUS B paccMaTpPUBAEMbIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



IIPUMEHATh B MPOLECCE MO3HAHUSA, HCIOJb3yEMbIE B XUMHUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENHU, MPEeOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HAaK (CMMBOJ) 3JIEMEHTA, XUMUYecKasi popMmyra, ypaBHEHHUE XUMUYECKON peakuu —
OpU PEIICHUHA YYEOHBIX ITO3HABATENbHBIX M TMPaKTUYECKUX 3a/ad, MPUMEHSThH
Ha3BaHHbIE MOJICJIbHBIC MPEACTABICHUS NJIsi BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHII.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE HeiiCTBUA:

BJIQZIETh OCHOBAaMHM METOJOB HAyYHOI'O IIO3HAHMS BEIIECTB M XHMHYECKHX
peaKUunii;

(GopMynUpOBAThH LIETU U 3a/1a4H UCCIIEOBAHUS, UCIIONIb30BATh MOCTABICHHBIC U
CaMOCTOSITENIbHO COPMYITUPOBAHHBIE BOMPOCH B KAUE€CTBE MHCTPYMEHTA MO3HAHUS
M OCHOBbl Uil (OPMHUPOBAHMS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJa/IeTh HaBbIKAMHM CaMOCTOSITENIBHOIO IUIAHUPOBAHUSA U MPOBEACHUS
YUYEHUYECKUX 3KCIEPHUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJIOATh 3a XOAO0M
opouecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ynabTaT, (OpMyIUpOBaTh
00001IEHUsT U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEJOBAHMS,
COCTaBJISITh 0OOCHOBAHHBINM OTUET O MPOJEIaHHON padoTe;

npuoOpeTaTh  ONBIT  YYEHMUECKOHM  HMCCIIEJIOBATENILCKOM M MPOEKTHOU
JESITeIbHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY MOUCKY
METO/IOB pELICHUsl MPAaKTUYECKUX 3a/Jad, MPUMEHEHUIO pa3JInYHbIX METOOB
MO3HAHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B  PA3IMYHBIX HCTOYHHMKAX HUH(OpManuu (HAy4dHO-
MOMyJISipHAsk TUTEPATYPA XUMHUECKOTO COJIEP KaHUsl, CIPABOYHBIE TOCOOUS, pECYPChI
WNurepHera), aHanu3upoBaTh HWH(OpPMALUIO  pPA3IMYHBIX BUIOB H  (opm
IPEICTABIICHNS, KPUTUYECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTE;

(opMyIupOBaTh 3ampochl U NPUMEHATh Pa3jINYHble METOAbl NMpPHU TOUCKE U
otbope wuHPOpPMAIUM, HEOOXOAUMON JJi1  BBINIOJTHEHUS  Yy4eOHBIX  3a7ad
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCMONb30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BEIOMPATh ONTUMAIBHYIO (JOpMY TpeICTaBlIeHUsS HHPOpMaAIUn
(cxempl, TpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KQUECTBE CPEJCTBA MPHU pabOTe ¢ XUMHUYECKOU
uHpopMalMel: NPUMEHSITh MEXIpeaMEeTHble ((U3MYeCKue M MaTeMaTHYeCKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W NPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPEJICTBA
HarJIAJHOCTH.

OgBiageHne YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM A€ CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIAeMOM TeMBbI B XOJE AHMAJIOTa W/WIIN
JMCKYCCHUHU, BBICKA3bIBaTh UJIEH, POPMYIUPOBATH CBOU MPENTIOKEHUS OTHOCUTEIHHO
BBIIIOJIHEHHSI IPEIOKEHHOM 3a7a4H;

BBICTYNIAaTh C MPE3EHTALMEN pe3ylbTaTOB IMO3HABATEIbHON JEATEIBbHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEIBLHO MM COBMECTHO CO CBEPCTHUKAMU IPH BBITOJIHEHHH



XUMHUYECKOT0 3KCIEPUMEHTa, MPAaKTHUYEeCKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aliy yueOHOro IpoeKTa U (GopMyIupOBaTh BBIBOJBI 110
pe3ysipTaTaM IMPOBENEHHBIX HMCCIEAOBAHUN MyTEM COTJIACOBAHMS IMO3ULMN B XOJE
00CYyXIeHUSI 1 0OMEHA MHEHUSIMU.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eCTBHSAMM:

CaMOCTOSITENIbHO IUIAHUPOBaThb U OCYLIECTBJIATH CBOKO I103HABATEIbHYIO
JESTENIbHOCTh, ONpenensst €€ Lead M 3aJaud, KOHTPOJIMpPOBaTb U IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATh MPEIaraéMblii  aJTOPUTM  JCHCTBUUA  TIpH
BBITIOJTHEHUH YYeOHBIX U HCCIEJOBAaTEIbCKUX 3a/]ay, BBIOMpaTh Hambosee
3¢ (deKTUBHBIA CIMOCO0 WX pemieHuss ¢ YYETOM TMOJYYEHHUs HOBBIX 3HAHHMA O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATENLHOCTH Ha OCHOBE CaMOaHaln3a |
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 -11 KJIACCBI

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:

COPMUPOBAHHOCTh  MPEACTABIEHUH O  XMMHYECKOH  COCTaBJISIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, POJIM XUMHUHU B MO3HAHUU SIBIICHUI TIPUPOJIBI,
B (OPMUPOBAHMM MBIIUICHUS M KYJbTYpbl JIMYHOCTH, €€ (QYHKIMOHAIBHOU
IPAMOTHOCTH, HEOOXOAMMOM JUIsl pElIeHUs] MPAKTUYECKUX 3a1ad M 3KOJOTUYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M PUPOIHOM Cpeae;

BJIQJCHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIne MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI04YKa
aTomMa, MOJIEKYyJia, BaJE€HTHOCTb, 3JEKTPOOTPHULATEIIBHOCTh, XHMHUYECKas CBS3b,
CTpyKTypHas ¢opmyna (pa3BEpHyTass M COKpall€HHas), MOJIb, MOJISIpHAs Mmacca,
MOJISIPHBIN  00BEM, YIJIEPONHBINA CKENeT, (PYHKIMOHAIbHAS TpYINa, pPaauKal,
U30MEpHS, U30MEPBI, TOMOJIOTHYECKHUI PsiZl, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOI U
a30TCOJEpXKalllhe COENMHEHMS, MOHOMEp, IOJUMEP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHHUs); TEOPUUM U 3aKOHBI (TEopus CTPOEHUs
opranudeckux BemecTtB A. M. ByTiiepoBa, 3aKOH COXpPaHEHUS MAcChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHN $3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE MOHUMAHMS IPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBJICHUH,
(akToIOrMYeCKUe CBEIEHUS O CBOWCTBAX, COCTaBE, MOJIYYEHUU M OE€30MaCHOM
UCIOJIb30BAaHUU BAXXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEeSTETbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE NPU3HAKU TMOHATHIM,
yCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSTHS MpU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYEeCKUX COCANHEHU;

c(OPMUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIEHHOMN) hopMyIT
OpraHUYECKUX BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIMI, U3rOTABIMBATH MOIEIN
MOJIEKYJI OpPraHMYECKHX BEUIECTB I WJUIFOCTPALMM HMX XHUMHYECKOTO H
MIPOCTPAHCTBEHHOI'O CTPOCHHUS;



chOpMUPOBAaHHOCTh YMEHUW YCTaHABIMBATh MPUHAMICKHOCTh H3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB TI0 HUX COCTaBy M CTPOCHHIO K ONpeIeIEHHOMY
KJIacCy/Tpynne coeauHeHUud (YIJIeBOIOPOJbI, KHCIOPOJ M  a30TCOoJepKallue
COCIMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), JaBaTb WM Ha3BaHUS TIO
cucrematudyeckod HomeHkiatrype (IUPAC), a Takke NpPUBOIUTH TPUBHUATLHBIC
Ha3BaHUSl OTHAEJbHBIX OPraHMYECKUX BEIIECTB (PTUJICH, MPOIMWUJIEH, AaleTUJICH,
ATUICHTJUKOIb, TIUUEPUH, (eHos, (opManbaeruy], areTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsA KHUCIIOTA, IIHOKO3a,
dpykTO3a, Kpaxmai, HeIi0103a, TITUIIHH);

chOpPMUPOBAHHOCTh yYMEHHSI OMNPENCNATh BUABl XHMHUYECKOM CBA3H B
OpraHUYECKUX COCIUHEHUSX (OJUHAPHBIE U KPATHBIE);

c()OPMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOXKEHHUS TEOPUU CTPOEHUS
oprannueckux BemecTB A. M. bytnepoBa 1 00BsSICHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABA U CTPOEHUS; 3aKOH COXPAHEHHSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (pU3nUecKue
U XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTENICH pa3JMYHBIX KIJIACCOB
OpraHUYeCKUX BEIECTB (METaH, 9TaH, STUJICH, MPOMUJICH, alleTwieH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJ, dTAHOJI, YTHUJICHIJIUKOb, TJIUIEPUH, (EHOI,
aleTaNbJIETU], MypaBbUHAsI U YKCYCHAasl KHUCIIOTHI, TIIIOKO3a, Kpaxmal, LEeJUTI0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WJLTIOCTPUPOBATh T€HETHYECKYIO CBSI3b MEX]Yy HUMU
YPAaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKUX PpPEAKIUH C HCIOJIb30BAHHEM
CTPYKTYPHBIX (hOpMYJT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEPHU30BaTh HMCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(Th, MPUPOAHBIN Ta3, yrojib), CIOCOObI X NEPEPadOTKU U MPAKTHUUECKOE
MIPUMEHEHUE TPOIYKTOB NEPEepadOTKH;

c(OPMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIYUCIEHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MM NPOAYKTa
peakiuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WM MIPOAYKTOB PEAKIIHHN);

c(hOpMHUPOBAHHOCTh YMEHUM BIIaJICTh CUCTEMOM 3HAHWM 00 OCHOBHBIX METOJaX
Hay4YHOTO MTO3HAHUS, UCTIOJIb3YEMbIX B XUMHUU IIPU U3YUYEHUHU BEIIECTB U XUMHUECKUX
ABJIeHUHN (HaOMI0eHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOJIB30BATh
CUCTEMHbIC XUMUYECKHUE 3HAHUS JIJISl IPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOJaTh TMpaBWIa MOJb30BAHUS XUMHUYECKOU
NoCy/Iol M Ja0OpaTOpPHBIM O0OpPYJOBAaHMEM, a TaKXKe MpaBuja OOpalieHus C
BELIECTBAMU B COOTBETCTBUM C WHCTPYKLMSIMHU MO BBINOJHEHUIO JaOOpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW [UJIAHUPOBaTh W  BBINOJHATH XUMUYECKUN
AKCIEPUMEHT (IIPEBpALCHUS] OPraHUYECKUX BEIIECTB MPU HArpeBaHHUH, MOTyYCHUE
ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMH OPraHUYECKUX BELIECTB,
AeHaTtypauus OeIKOB MPH HArpEeBaHUU, [[BETHBIC PEAKLMU OEIKOB) B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MaCHOCTH MpU 00pallleHnuH C BEIIeCTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3yIbTaThl XMMHUECKOrO IKCIEpPUMEHTa B (opme



3aMUCH ypaBHEHWI COOTBETCTBYIOIIMX peakiuii U (HOpMyIupoBaTh BHIBOABI Ha
OCHOBE ATUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh yYMEHUN KPUTHUYECKA AHAIU3UPOBATH XUMHUYECKYIO
uH(bOpMAIMIO, TOJIy4aeMyl0 M3 pPa3HbIX MCTOYHUKOB (CpelicTBa MacCOBOMU
uHopmanu, aTepHeT u Apyrux);

c(hOpMHPOBAHHOCTH YMEHHUM coOJI01aTh IpaBUiIa AKOJIOTHYECKHU
1[eJ1ecO00pa3HOro TOBEACHUS B OBITY W TPYIOBOM JCATENBHOCTH B  LEJAX
COXPaHEHHSI CBOETO 3JI0POBbS W OKPYKAIOIIEH NPUPOJHON CpeAbl, OCO3HABATh
ONAaCHOCTh BO3JCHCTBUA HAa >KUBBIE OPraHU3Mbl OIPEIACIEHHBIX OPraHUYECKUX
BelllecTB, MoHUMasi cmbica nokazatens [IJIK, mosicHaTh Ha mpumepax crocoObl
YMEHBIICHUS U MPEIOTBPALIEHUS UX BPEIHOTO BO3JACHUCTBUS HA OPTAHU3M YEJIOBEKA;

U1 00y4YaronIuXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbS: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAaX ITO3HAHUS BEIIECTB H
XMMHUYECKUX SIBIICHUN;

JUISL  CJEeNbIX U CIa0OBUIANIMX OOYYAIOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaitms mns 3amucu XUMHYECKHUX

dbopmyt.

12 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHHS Kypca «OO0IIas u HeOpraHuIecKass XUuMHUs»
OTpaXKaroT:

c(hOpPMUPOBAHHOCTh  MPEJACTABJICHUN: O  XUMHYECKOM  COCTaBJISIIOILIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, POJIXM XMMHUU B MO3HAHUU SBJICHUW MPUPOJBI,
B (OpMHpOBAaHWUU MBIIUICHUST W KYJbTYpPhl JIMYHOCTHU, €€ (PYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOAMMOW [Jisi PElIeHUs MPAKTUYECKUX 3aJlad U IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIIICHUSI K CBOEMY 37I0pPOBBIO U MPUPOJTHOU CpeIe;

BJIaJICHUC CHUCTEMOH XUMMYECKHUX 3HaAHUMH, KOTOpas BKJIFOUAECT:
OCHOBOIIOJIATAlONINEe IMOHATHS (XUMHUYECKHH JJIEMEHT, aToM, u3orom, S-, P-, d-
AJICKTPOHHBIE OpPOWUTAIM aTOMOB, HMOH, MOJICKYyJIa, MOJIb, MOJISIPHBIH O00BEM,
BAJIEHTHOCTbh, 3JEKTPOOTPHUILIATEIIBHOCTh, CTEIICHb OKHUCJIEHHS, XHUMHUYECKas CBS3b
(KoBajieHTHasl, MOHHAs, METa/UIMYEeCKasi, BOJOPOJIHAS), KPUCTANINUECKAs PEIIETKA,
TUNBl  XUMUYECKUX  PEAKIMWA, PpPACTBOpP,  DJICKTPOJUTHI,  HEIJICKTPOJIHUTHI,
DJICKTPOJIUTUYECKAS ~ JIUCCOLMAIUSA, OKHUCIHUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM PpEeaKkiuh, XUMHUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKOU AUCCOLMALMU, Iepruoandeckuit 3akoH [l. 1. MenneneeBa, 3aKoH
COXpaHEHMsSI MACChl BEILECTB, 3aKOH COXPAHEHWS M TPEBPAIICHUS SHEPTUU IIPU
XUMUYECKUX  PEaKIMsIX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM S3BIK  XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XHWMHYECKUX SIBIICHUM, (PAKTOJOTMUECKHUE CBEICHHUS O CBOMCTBAX,
COCTaBe, TMOJIYYCHUH W 0O€30MacHOM HCIIOIh30BAHWM BAXKHEHIIMX HEOPTaHUUYECKHX
BEIIIECTB B OBITY U MIPAKTUYECKOM JCSITEIILHOCTH YEIIOBEKA,

c(hOPMHUPOBAHHOCTh yMEHHUH BBISBIATH XapaKTEpHbIE MPHU3HAKH TMOHATHMA,
YCTaHABIIMBATh HMX B3aUMOCBS3b, HCIIOJB30BATH COOTBETCTBYIOIIUE IMOHSTUSA IPH
ONMCAHUY HEOPTaHUYECKUX BEILIECTB U UX MPEBPALICHUM;



c(hOpMHUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JJIs
coctaBieHuss  GOpMya  BEHUIECTB U YpPaBHEHUW  XUMUYECKHX  PEaKIIMiA,
cucrematudeckyro HoMeHknIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYEeCKUX BellecTB (yrapHblid Ta3, YIIEKHUCIbId Tra3, aMMHuak, TaméHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUN OMPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJEMEHTOB B COCIUHEHUSAX Pa3IMYHOTO COCTaBa, BUJ XMUMHYECKOU
CBA3M (KOBAJECHTHAsl, NOHHAs, METAJNIMYECKas, BOAOPOAHAS) B COCAUHEHUSX, THII
KPUCTAJUIMYECKOW pEHmIETKA KOHKPETHOIO BEIIecTBA (aTOMHAas, MOJEKYJspHas,
MOHHAs, METaJUIMYECKas), XapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHHMYECKUX
COCIUHCHMH;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh PUHAIIIEKHOCTh HEOPTAHUYECKUX
BEILIECTB M0 MX COCTaBY K OMNpPEAECIEHHOMY KJacCy/Tpynne COeAMHEHUH (TpocThie
BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCHJbI, OCHOBAHUS, KHUCIOTbI, aM(pOTEpHbIE
TUJIPOKCH/IBI, COJIN);

c(OpPMUPOBAHHOCTh YMEHUHN PacKpbIBaTh CMBICI IEpUOANUECKOro 3akona /1. U.
MenzeneeBa U JIEMOHCTPUPOBATh €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (DYHKIUY;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh IEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cuUCTEMBI XHMHUYECKUX
anemenToB JI. M. MenneneeBa, UCHONB3ys MOHATHS «S-, P-, d-2JIEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKMX DJIEMEHTOB M HMX COCAMHECHHWH MO TEpHoAaM M TpyIIaMm
Ilepnoamueckoi cucteMbl XUMUYECKHX d1eMeHTOB [[. . MeHneneena;

c(OPMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (ONUCHIBaTH)  oOIIME
XUMUYECKME  CBOMCTBA  HEOPraHMYECKHMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HOJATBEP)KIATh CYIIECTBOBAHUE T'€HETUYECKOM CBSA3M MEXKIYy HEOpraHMYeCKUMU
BEIIECTBAMU C IOMOIIIbIO YPaBHEHUI COOTBETCTBYIOUINX XUMHUECKUX PEaAKIINA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUYECKHE pEakUuu IO
pa3IMyYHBIM TpU3HAKaM (YUCIY M COCTaBy pearupyroolux BEIIECTB, TEIIOBOMY
ahdexTy peaknuy, W3MEHEHUIO CTEMeHEW OKHUCICHHsI AJIEMEHTOB, OOpaTUMOCTH
PEeaKIMK, Y9aCTUIO KaTaanu3aTropa);

c(OPMUPOBAHHOCTh YMEHHI COCTAaBIATh YpPAaBHEHHUS PEAKIUI pa3IU4HbIX
TUIIOB, TIOJIHbIE M COKpAIEHHBIE YPaBHEHUS PEAKIM MOHHOTO OOMEHa, YYHUThIBAS
YCIJIOBUS, NIPU KOTOPBIX 3TU PEAKIUU UAYT O KOHIIA,;

c(OPMUPOBAHHOCTh ~YMEHUH  NTPOBOJUTH  PEAKUMHU, MOATBEPKIAIOLINE
KaueCTBEHHbIM COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIINE B BOAHBIX PAcTBOpPaxX HEOPTaHUYECKUX
BELIECTB;

chOpPMUPOBAHHOCTh ~ YMEHHMH  pacKphIBaThb  CYUIHOCTh  OKHCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTaBJICHMS JJIEKTPOHHOrO OanaHca
ITUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOU
peaxkiuu OT Pa3IUYHBIX (DAKTOPOB; XapaKTEP CMEIIEHUSI XUMUUYECKOTO PaBHOBECHS B
3aBUCHMOCTH OT BHelIHero Bo3aeicteus (nmpuniui Jle [larense);



chOPMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMHUYECKUE IMPOIIECCHI,
JeXaluye B OCHOBE MPOMBINUIEHHOTO TMOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa, a
Takke CHOPMUPOBAHHOCTh MPEACTABICHUM 00 OOIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYKMCICHUS C UCIOJIb30BAHUEM
MOHSTHUSL «MacCOBast JI0JI BEIIECTBA B pacTBOPE», 0OBbEMHBIX OTHOIICHUN T'a30B MpU
XUMUYECKUX PEaKlUsX, MacChl BEIEeCTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe€ WIM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peaknuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChI
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHPOBAHHOCTh YMEHUHN COOJIONATh TMpaBWja TOJL30BAHHUS XUMHUYCCKOU
MOCy/ION U J1TabOpaTOpHBIM O0OpPYJIOBaHHMEM, a TaKKe NpaBuja OOpalieHus C
BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSIMHU TO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUW IUIAHUPOBaTh U  BBIIOJHATH XHUMHYECKUN
AKCIEPUMEHT (pa3JIOKEHUE MEPOKCUAA BOJAOPOJAa B MPHUCYTCTBUU KaTaau3aTopa,
ONPENIEIICHUE CPEbl PACTBOPOB BEILIECTB C MTOMOIIBI0 YHUBEPCAIIBHOTO UHAMKATOPA,
BJIUSIHUE PA3IMYHBIX (HaKTOPOB HAa CKOPOCTh XUMHUYECKON peakinH, peakiuu
MOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIMu Ha cyibdar-, kapOoHAT- U XJIOPU-
AHUOHBI, HA KAaTMOH aMMOHHS, PEIICHHE HKCIEPUMEHTAIbHBIX 3aJay 10 TeMaMm
«Metamb» 1 «HemeTamib») B COOTBETCTBUU C MPaBUIaMU TEXHUKU O€30MACHOCTH
pu oOpalieHuy C BEHIECTBAMH U JaO0OpPaTOPHBIM O0OPYIAOBAHUEM, IMPEIACTABIATH
pe3yJbTaThl XUMUYECKOTO JKClepuMeHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii ©u (QopMyaupoBaTh BBIBOJAbI Ha OCHOBE JTHX
pe3yJbTaToB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJTU3UPOBATH XUMHUUYECKYIO
uHbOpMAIMIO, TIOJy4aeMYyl0 H3 pPa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYyHUKanuu, HTepHeT 1 Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH cobIrro1aTh npaBuia 9KOJIOTUYECKHU
IeJ1eCO00pa3HOro TOBEACHUS B OBITY W TPYJIOBOM JACSTENIBHOCTH B  IEJNISIX
COXpPAaHEHMUSI CBOEr0 3J0pPOBbsI M OKPYXaKIIEH NOPUPOJHON Cpelibl, OCO3HABAThH
OTMACHOCTh BO3JICHCTBUSI Ha >KUBBIE OPraHU3Mbl OMPEACIIEHHBIX BEIIECTB, TOHUMAS
cmbeicn  mokazatenss [IJIK, mosicHATe Ha mnpuMepax CcmocoObl YMEHBIIEHUS U
MpeAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUSI HA OPraHW3M YEJIOBEKa;

U1 00y4YaroIIuXcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS: yMEHHUE
NPUMEHSITh 3HaHUA OO0 OCHOBHBIX JIOCTYIMHBIX METOAaX II03HAHUS BEIIECTB U
XUMUYECKHUX SIBICHUM.



TEMATHYECKOE ITNTAHUPOBAHHUE 10 KJIACC

KoauyecTBo 4acoB
DJIEeKTPOHHbIE
Ne  HaumeHoBaHue pa3iesioB U T€M Konr- Hpax- (uudposbie)
n/m | mporpaMmsl Beero PO raHec: o0pa3oBarteJb-
Hple e Hble pecypchl
padoTrbl  padoThHI

Pasznea 1. TeopeTudeckne OCHOBbI OPraHUYEeCKOM XMMUM

[IpenMeT opraHM4ecKO XUMUH.
1.1  Teopwus cTpoCHHs OPTraHMYECKUX 3

coenuHenuil A. M. Bytieposa.
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 IlpexnesnbHbIe YrIeBOAOPO bl (aIKaHBbI). 2
29 HenpenenbHble yriieBOgOPOIbL: 5 1

QIKEHBI, AJIKAIUCHBI, aJTKUHBI.
23 ApomaTH4ecKue yrieBog0pO bl 3 1

(apensr).
24 [TpupoaHbIE HCTOUHUKH 3

YIJIEBOIOPOAOB U UX IEpepadboTKa.
Hroro no pazneny 14
OBIIEE KOJIMYECTBO YACOB I1O 17 1 1
I[TPOTPAMME

TEMATHYECKOE IIVTAHUPOBAHHUE 11 KJIACC

KoJsnyecTBo 4acoB
DJIEeKTPOHHBIE
Ne HaunmeHnoBanue pa3aesioB U TeM Konr- Hpax- (uudposbie)
n/m  mporpamMmsl Beero PO THHec o0pa3oBarteJb-
Hpl€ e HbI€e Pecypchl
padoThl padoThl
Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHust
3.1  Croupter. ®enon 3
392 Anpaeruapl. KapOoHOBBIE 6 1 1
KUCTOTHI. CIOXKHBIE dPUPHI

3.3  VYrueBonsl 2
Hroro no pazneny 11
Pa3znen 4. A3oTconepikaniue OpraHuyecKkue coeIuHeHus
4.1 AMUHBI. AMUHOKUCITOTHI. benku 3
Hroro no paszneny 3
Pa3zneu 5. BbicokoMoJieKyJIsIpHbIE COeINHEHUS
5.1  IImactmaccel. Kayuyku. Bomokna 3
Htoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 17 1 1

ITPOTPAMME




TEMATHYECKOE IINTAHUPOBAHMUE 12 KJIACC

KosauuecTBo 4acoB
DJIEeKTPOHHbIE
Ne HaumenoBanue pas3aesioB u Kont- Tpax- (uudposbie)
n/n | TeM NpPorpaMMbl Beero  POTP” rhrecs oGpa3oBareb-
Hble e Hble pecypchl
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepuonu-
11 yeckui 3akoH U [leprnoanueckas 3
CUCTEMa XUMUYECKHIX JIEMEHTOB
J. . Menneneena.
CtpoeHue BemiecTna.
1.2 MHoroo6pa3ue BemecTs. 4
1.3 XUMHYECKUE PEaKLIUH. 1 1
Wroro mo pazneny 13
Pasnen 2. Heoprannueckasi xummusi
2.1 Mertaibl. 6 1
2.2 Hemeramibl. 9 1 1
23 CBs13b HEOPTAaHUYECKUX U 9
OpPTaHHYECKUX BEIICCTB.
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XUMHSA U KHU3Hb. 4
Wroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I1O0 34 5 3
I[TPOTPAMME

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJTIACC
KosnnuyectBo 4yacos
N Tema ypoka KOHT__ Hpalc-_ Aara
/i yp Beero  POIb THYeC u3yeHns
Hble KHe
padoThbl padoThbI
1 [Ipeamer opranndecko XUMHH, €€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE.
Teopus cTpoeHHst OpraHUYEeCKUX
2 coequHenunit A. M. byrneposa, eé 1
OCHOBHBIE ITOJIOKEHMSL.
IIpencraBnenue o knaccuukanuu
3 opraHuueckux Bemects. Homenkiatypa 1
(cuctemaTuveckas) U TPUBHATHHBIC
Ha3BaHMsI OPraHUYECKUX BELIECTB.




AJIKaHBI: COCTaB M CTPOCHHUE,

4 TOMOJIOTUYECKUH DS, 1
5 Meran u 3TaH — NpoCTEeNIIE 1
MIPEJICTaBUTENN ATKAHOB.
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBONCTBA. 1
7 OTUJIEH U IPOINUIIEH — MPOCTEHIINE 1
MIPEJICTABUTEIH AJTKEHOB.
KonrponsHas pabora mo remam
8 1 1
«AJIKaHbI» U «AJIKEHBI.
Ankanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Iomydyenue 1
CUHTCTHYECKOTO KaydyKa W PE3UHBI.
AJKHWHBI: COCTaB U 0COOEHHOCTH
10 CTPOCHHMSI, TOMOJIOTHUECKUIA PSiI. 1
ALleTHIIEH — NPOCTENIINN
MIPEJICTAaBUTENb aJIKUHOB.
11 Boruncnenus no YPaBHEHIAM 1
XUMHYCCKHUX PEaAKIIHH.
12 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB 1
apeHOB.
13 [IpakTueckoe 3aHsATHE: HOMEHKIIATypa 1 1
YTJIEBOIOPOOB.
I'enetnyeckas CBSI3b YTIEBOJOPOIOB,
14 MIPUHAJUIEKA-IIUX K PA3ITMYHBIM 1
KJIaccaM.
[IpupoaHbie HCTOYHUKHT
15 YTJIEBOJIOPOIOB: IPUPOIAHBIN Ta3 U 1
MOMYTHBIE HE(TAHBIC Ta3bl.
[IpupoaHbie HCTOYHUKHT
16 YTIIEBOIOPOIOB: HE(PTh U IPOAYKTHI €€ 1
nepepadoTKH.
17 3aueT no pazzaenam «AJKa-JIHueHbD, 1
«AJIKUHBIY, APEHBI».
OBIIEE KOJIMYECTBO YACOB I1O 17 1 1
I[TPOTPAMME
INOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC
KoanuectBo 4acoB
Ne T KOHT_— Hpalc-_ Tara
n/n eMa ypoxa Bcero po.kb riuec U3YYCeHUS
HbIE KHe
padoTrel  padoThI
1 [IpenenbHbIe OTHOATOMHBIE CITUPTHI: 1

METAHOJI U OTAaHOJI. BOI[OpOILHaSI CBA3b.




MHOroaToMHbIE CITUPTHI:
OTUJICHIJIMKOJIb YU TTIMICPHUH.

@DeHOJI: CTPOCHUE MOJIEKYIIBL,
3 (bU3MYeCKre U XMMUYECKHUE CBONCTBA, 1
MIPUMCHCHHE.
Anbnerunsl: GopMalbIeTUA U
areTanbaeru. AIETOH.

OAHOOCHOBHBIE NpECTbHBIC
KapOOHOBBIC KHCIIOTHI: MypaBbUHAS U
5 ykcycHas. [Ipaktuueckas pabota 1
«CBoMlCcTBa PaCTBOPOB YKCYCHOM
KHCIIOTBI».

CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI,
6 KakK IIPEACTABUTENN BBICIINX 1
KapOOHOBBIX KUCIIOT

Mp11a KaK COJIM BBICHINX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC HeﬁCTBHe

KontposnbHas paboTa mo remam
8 «CrnupThl, anbAETUIbl, KAPOOHOBHIE 1
KHCJIOTBIY.

Crnoxuble 3(hUpbl KaK MPOU3BOJIHbBIE
KapOOHOBBIX KUCIOT. ['uaponns

9 CIOXHBIX 3(pupoB. XKupbl: rUAPOIU3, 1
pUMEHEeHHEe, OMOJIOTHYECKas pOJTh
KHPOB.

VYraeBojpsl: cOCTaB, KiIaccuuKanus.
10 Baxkneiimue npencraBuTeNu: 1
IJII0K033, PPYyKTO3a, caxaposa.

Kpaxman u nemironosa kak
IIPUPOJIHBIE MOJTUMEPHI.

11

12 AMUHBI: METUJIAMUH U aHUJIUH 1

AMUHOKHCIIOTHI KaKk aM(OTEpHBIC
13 OpPraHWYECKUE COCTUHEHHUS, HX 1
Oouosioru-ueckoe 3HaueHue. [lenTus.

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSMHEHMUS.

14

15 OCHOBHBIE TTOHSATHS XUMHHI 1
BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ.

OcCHOBHBIE METO/BI CUHTE3A
16 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. 1
[ImacTmaccel, KaydyKH, BOJIOKHA.

3auet no Temam «Kupsl,
17 a30Tco/epKaIIe U 1
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS.

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 17




IHOYPOYHOE INIVIAHUPOBAHUE
12 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Komnt-
POJIb-
HbIE
padoThI

pak-
THYec-
KHe
padoThI

Jara
U3ydeHus

XUMHUYECKUHN J1€MEHT. ATOM.
DneKkTpoHHas KOH(Urypauus
aTOMOB.

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MeneneeBa, ux CBs3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB.

3aKOHOMEPHOCTH U3MCHEHUS
CBOMCTB XUMHUYECKUX IJICMECHTOB H
WX COEJMHEHUH 10 IpyMraMm U
nepuoaM. 3HaUCHHE
MIEPUOIMYECKOTO 3aKOHA U CUCTEMBI
XUMHUYec-KuX djiemeHToB JI.U.
MeHnze-neeBa B pa3BUTHH HAYKH.

Crpoenue BeniecTBa. XuMHUUYECKast
CBSI3b, €€ BUJIbI; MEXaHU3MbI
00pa30BaHMs KOBAJIGHTHOM CBS3H.
Bonopoanas cBs3b.

BanentHocts. Dnektpo-
OTpULIATENBHOCTh. CTENEeHb
okucieHus. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJIe-
KYJSIPHOI'O CTPOECHHUS.

IToHsATHE O NIUCIIEPCHBIX CUCTEMAX.
HcTtrHHBIE M KOJUTOUIHBIE PACTBOPHI.
MaccoBas 107151 BEILLIECTBA B
pacTtBope.

Knaccudukanms 1 HOMeH-KJ1aTypa
HEOPraHUYECKUX COCIUHEHUN.
I'eneTnyeckas CBsI3b
HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB.

Krnaccudukanus XuMuueckux
peaKkurii B HEOPraHU4YECKOU U
OPraHN4YeCKOM XUMHH. 3aKOH
COXPAaHEHUS MAaCChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS YJHEPTUN
[P XUMHYECKUX PEAKIIUSX.

Ckopoctb peakiun. OOpaTuMbie
peakiuu. XMMAYECKOE paBHOBECHE.




10

[IpakTrueckas padota «BnusiHue
pa3nMYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakiumy.

11

DNEeKTPOIUTHYECKAs TUCCOIIUALIHS.
ITonsATHE O BOXOPOIHOM IIOKA3aTele
(pH) pactBopa. Peakiiuu HOHHOTO
oOmeHa. [ 'uaponan3 opraHu-4ecKux u
HEOPraHWYeCKUX BEIECTB.

12

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
peakmuu. [lonsTre 00 3mekTponnze
pacIuiaBoB U pacTBOPOB COJICH.

13

14

15

16

KonTponbHas pabora no pazaeny
«TeopeTnueckne OCHOBBI XUMHU.

MerTamisl, UX ITOJIOKCHHE B
[Tepuoanueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MeHeneeBa 1 0COOEHHOCTH
cTpoeHust aromoB. O01mue
(hU3UYeCcKre CBONCTBA METAJLIOB.

CrnnaBbl METaJLIOB.
DNEeKTPOXUMUYECKUN P
HaIlpsKEHUH METaJlIOB.

XUMUYECKHE CBOMCTBA BaXKHEHIIINX
METaIJIOB (HATPUid, Kaluil, KaJIbLIUH,
Mar"ui, aqTrtoMUHUIN) U UX
COE€IUHEHMH.

17

18

XHUMUYECKUE CBOKWCTBA XpOMa, MEAU
M UX COCTUHCHHUI.

XuMHUYecKre CBOMCTBA IIMHKA,
JKeJe3a U UX COeTUHECHUM

19

[TpakTnyeckas pabora «Pemenne
JKCIIEPUMEH-TAJIBHBIX 3a/1a4 110 TEME
«MertanisD.

20

21

Hewmeranibl, ux mojoxxeHue B
Ilepunonnueckoi cucreme
XUMHUYECKUX d1eMeHToB /I, M.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHUSI AaTOMOB.

®u3NYECKUE CBOMCTBA HEMETAIIIIOB.
AnnoTponust HeMeTauioB (Ha
npuMepe Kucaopoaa, cepsol, pochopa
U YIIIepo/ia).

22

23

XHWMHUYECKHE CBOMCTBA TaJIOr€HOB,
CEphI U UX COCTMHEHUH.
XuMU4YecKre CBOMCTBA a30Ta,
docodpa 1 UX COCTMHECHU.

24

XUMHUYECKME CBOMCTBA YIJIEpOa,
KPEMHHS U UX COETMHEHMII.

25

[IpuMeHeHrE Ba)KHEUIINX




HEMCTAJJIOB U UX COG,Z[I/IHCHI/II\/'I.

26

O0001IeHe B CUCTEMATH3aIUs
3HaHUH 110 Teme «HeMeTamably.
Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI.

27

[IpakTrueckas padota «Pemenne
AKCIEPUMEH-TAJIBHBIX 33/1a4 10 TEME
«HemeTamib».

28

29

30

KontponbHas paboTa mo temam
«Metame» u «HemeTaminy.

Heopranuueckue u opranuyeckue
kuciaoTsl. Heopranndeckue u
OpraHUYECKHUE OCHOBAHUSI.

AmMdoTepHbIe Heopra-HUYECKUe U
OpraHUYECKUE COCTMHEHUSI.
I'enetnueckas cBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB.

31

32

33

Posnb xumum B obecrieueHUH
9KOJIOTMUYECKOH, SHEpPre-THYECKON U
IUILEBOM 6€30M1aCHOCTH, Pa3BUTUH
MEIULIMHBI.

[IpencraBienust 06 00X HAYYHBIX
IIPUHIMIIAX POMBIIUIEHHOTO
MOJIy4YEHUs] BaKHEUIIINX BEILECTB.
YenoBek B MUpE BEUIECTB U
MaTEpHAJIOB.

34

XuMmus 1 3J0POBBE YCIOBCKA.

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
HNPOLOECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axk1monepHoe obuectBo «M3marensctBo «lIpocBerienue»

» Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKHOHEpHOE
obmectBo «M3aarenbcTBo «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET



