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HOACHUTEJBHAS 3AITUCKA

[IporpammMa 1O XUMUU Ha YpOBHE CpEAHEro oO0mero oopa3zoBaHuUs
pazpabotana Ha ocHoBe DenepasnibHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii @enepannn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
denepanbHOit 00pa30BaTEILHOM MTPOrpaMMBbI cpetHero oomiero oopazoanus (DOIT
COO), mpexacraBneHHsix B DegepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c yuérom Konuenuuu mnpemnogaBaHus y4eOHOTO MpeaMera
«XuMus» B oOpa3oBaTelbHBIX opraHm3anusx Poccuiickoit  ®Denepanuu,
peanu3yonmMx OCHOBHbBIE 00pa30BaTeNbHbIE TPOrPAMMBI, U OCHOBHBIX MOJIOKEHHM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue IlpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1el cTpareruu 00ydeHus, BOCIIUTAHUS U Pa3BUTUS 00ydaronIuxcsl CpeAcTBaMu
yaeOHoro npeamera « Xumus» aist 10—11 knaccoB Ha 6a30BOM YpOBHE COCTAaBHUIIU
koHuentyanbHble mosioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTATOB OOy4YeHUSI U TpeOOBaHMII K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTeIbHON OpraHu3aluu, SBISETCS HEOTHEMJIEMOW YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHT 3aBEpLIAIOIIMM JTAallOM pealu3alid  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IEHHOCTEH, NPUCYIIUX
[EJIOCTHOM CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYpHI
YeJI0BEKA, a TAKKE KOJIOTMUYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/10POBBIO
U MpUPOJHON cpexae. Peanusyercss xumudeckoe oOpa3oBaHHE OOydarOUIUXCS Ha
YPOBHE CpeJIHEro 00111ero oopa3oBaHus CpeCTBAMH YUEOHOTO IpeiMeTa « XUMUS»,
COJIepKaHUE M TIOCTPOEHHE KOTOPOTO OIPEAEIEHBI B IMPOrpaMMe IO XHUMHH C
y4€TOM Ccreuu(puKl HayKu XUMHUHU, €€ 3HaueHUs B IO3HAHUU TMPUPOILI U B
MaTepHaIbHON KU3HU OOILECTBA, a TaKXKe C YUYETOM OOIIMX LEeNel U MPUHIUIIOB,
XapaKTEpPU3YyIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CpEIHEro OOLIEro
obOpazoBanust B Poccuiickoit deneparum.

XuMUSl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOylo pojb B
COBPEMEHHOM HUBUJIM3ALMHU, B CO3aHUM HOBOW 0a3bl MaTepUalbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (pOpMUpPOBaHKE PAlMOHAIBHOTO HAYYHOTO MBIIIICHHUS, B
CO3J]aHUE IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €JUHCTBE
NPUPOJBI U YEJIOBEKa, KOTOpoe (POpMHUpPYETCS B XMMHUM HA OCHOBE MOHUMAaHHS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU TPUMEHEHUSI.



TecHO B3aUMOJAEUCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKAMU, XUMUS CTaJa
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaxJI0ro wieHa oOmectBa. CoBpeMEHHas XMMHUSA Kak Hayka
CO3MJIaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHA Ha pELICHUE
r100anbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUILIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHbI 3/T0POBbSI.

B coorBercTBUM ¢ OOIMMM WENSIMU W TNPUHLIUIAMH CPEIHEro OOIIEro
oOpazoBaHus coaepxkanue npeamera «Xumus» (10—11 xkmaccel, 0a30BbIi YPOBEHb
U3Y4YEHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY
oOyyJaroumxcsi, HEOOXOJMMYI0 MM IS  BBIPaOOTKA  MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJLKEHUS
00pa3oBaHUsl B pa3IUYHBIX 00JIACTAX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTtaBasiomumMu npeaMeTa « XuMUsh IBISIIOTCS 0a30BbIe KYpChl —
«Oprannyeckas xumus» u «OOmas v HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUU MO0 HEOPTraHWYECKOW XMMUHM (C BKIIFOUECHUEM 3HAHUM U3 OOIIEH XUMUU) U
OopraHnyeckoil xumuu. @opMUPOBaHUE JAHHON CHUCTEMbl 3HAHUW MPU W3YyUYECHHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHS BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHUH.

Crpyktypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOopraHuveckas XuMmus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YyUYCHHI0 Y4YeOHOTO MaTepuajia M 0O0YyCJIOBJICHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  OMNpeAeTIEHHBIX
TEOPETHUYECKUX YPOBHsAX. Tak, B Kypce OpPraHMYECKOM XHMHU BELIECTBA
paccMaTpUBaAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUM CTPOEHHUS OPTaHUYECKUX
COCMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHYECKMX U DICKTPOHHBIX
MpEeICTaBICHUI 0 CTpoeHUH BellecTB. CBeIeHUs 00 N3y4aeMbIX B Kypce BellecTBax
JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHYECKH AKTHUBHBIX
coequHeHUd. B Kypce  opraHmyeckod — XMMHUHM ~ [OJIYYalOT  Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATILHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU pEaKIINU.

[Ton HOBBIM yriiOM 3peHUss B TmpeameTe «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs W3YyYCHHBIH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
TEOpPETUYECKUM MaTepuan U (AKTOJOTHYECKUE CBEICHHMS O BEIIeCTBaX U
XUMUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOYYarolmUMCSl TPEIOCTaBISACTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUIECKUX H METOJOJIOTUUECKIX TTO3UIINMN,



IIyO)Ke TOHSATh HWCTOPUYECKOE W3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT
000011210111 H 10 0OBSICHSIONICH U POTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBaX W MPUMEHEHHUM, & TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYLIHOCTU U
3aKOHOMEPHOCTSIX IPOTEeKaHus JonoiaHseTcs B Kypcax 10 u 11 kitaccoB aneMeHnTamMu
coJiepKaHusl, UMEIOIIUMH KYJbTYPOJOTUUECKUI W TMPUKIAIHOW Xapakrep. OTu
3HaHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBS3M XMMHUHM C JIPYTHUMH HayKamH,
PacKpbIBaIOT €€ pOJib B MO3HABATEIBLHON U MPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCTIMTAHHUIO YBKEHUS K TIPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U MPAKTUYECKUX MPUIIOKEHUN XMMUU, TOMOTAlOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKU OCMBICIMBATh HH()OPMALIUIO U TPUMEHSITH €€ 1)1l TOMOJTHEHUS 3HaHUM,
pelIeHUs] UHTEJUIEKTYyaIbHBIX U AKCIIEPUMEHTAIIbHBIX UCCIIEA0BATENbCKUX 3a7a4. B
LEJIOM COJEpKaHUE y4eOHOro mpeamera «XHUMHUsS» JaHHOTO YPOBHS H3Yy4YEHUS
OpPUEHTHUPOBAHO Ha (OPMHUPOBAHKE y OO0YUAIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (PUIOCOPCKUX UACH, TaKUX KakK: MaTepUallbHOE €IUHCTBO
HEOPTaHMYECKOT0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, TO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA
U pEIIeHUsS TMPOTUBOPEUYUM MEXIy HOBBIMU (DaKTaMH U TEOPETUUECKUMU
MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUU B PEUICHUHU DKOJIOTHUECKUX MpodiIem, a
TaKXKe MPOoOJIEM COEpeKEHUST IHEPTETUUECKUX PECYPCOB, ChIPhs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nnane pemeHus 3agad  BOCHUTAHUS, Pa3BUTUS U COLMATM3ALUU
oOydJaronmxcsi TPUHATHIE TPOTPaMMON IO XUMHUHU TOJXOJbl K OIpPEACIICHUIO
colepKaHUsi M TOCTPOCHUSA TIpPeAMETa MpeAyCMaTpuBalOT (popMupoBaHHUE
YHUBEPCAIBHBIX YU€OHBIX NEUCTBUHN, UMEIOINX 0a30BOE 3HAUCHUE JI PA3IMYHBIX
BUJIOB JICATEIIBHOCTH: pEIICHUs TNpo0jeM, TOMCKa, aHajliu3a M 00pabdOTKU
uH(popManuK, HEOOXOAUMBIX HJisi NPUOOPETEHHS] ONbITa NPAKTUYECKON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH, 3aHUMAIONIC Ba)KHOE MECTO B IO3HAHUU
XUMHUHU.

B mpaktuke mnpenonaBaHuWs XUMHUU Kak Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUs, TaK U Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus, pU ONpeaeIeHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJel H3ydeHus IMpeIMeTa HampaBICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCA (POPMUpPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOJAUYECKON TOYKH 3PEHHUSI TAKOM IMOJAXOJ K ONPEACIICHUIO LENe N3y4YeHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CornacHoO JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU U3YUYEHUS TIpEAMETA
«Xumusi» Ha 6a30B0oM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHHE CHUCTEMbl XHMHUYECKMX 3HAHUW Kak  Ba)KHEHIIEH
COCTAaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHII MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHUE C UCTOpUEH UX
pa3BUTHUS U CTAHOBJICHHS,

e (opMHpoBaHHUE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIN, HEOOXOIMMBIX I MPUOOPETEHUS YMEHUN
OPUEHTHPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKHUX SIBICHHM, MMEIOIINX
MECTO B IIPUPOJIE, B MPAKTUYECKOM U MOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OSKCIIEPUMEHTa, COOTIOJCHHEM TMpaBUII
0e301acHOro oOpanieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuMm, coaeprkaTenbHas XapaKTepUCTHKA IIeNiel U 3a7a4 U3y4eHUs
mpeaMeTa B MporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMU NPHOPUTETAMH B CHUCTEME CpefHero oOmiero oOpasoBaHus. Ceroms B
IPENoAaBaHUU XUMHHU B OOJIbIIEH CTENEHHU OTHAETCS NPEAIOYTEHHE TPAKTHUECKON
KOMIIOHEHTE COJepXaHUsl OO0y4yeHHUs, OpPHUEHTUPOBAHHON Ha MOATOTOBKY
BBIITYCKHUKA O00I1€00pa30BaTEIbHOW OpraHU3alllK, BIIAJCIONIET0 HE HaOOpOM
3HaHWW, a (PYHKIIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCO0aMHW M YMEHUSIMHU
aKTUBHOTO TOJyYeHUS 3HAHUH U TPUMEHEHUS UX B PEAbHOM JKU3HH JJIST PEIICHHUS
NPAaKTHYECKUX 3ajau.

B cBs131 ¢ 3THUM TTpH M3y4YeHUU TpeaMeTa « XUMHUSD TOMHUHHUPYIOIIEe 3HAUCHHE
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

ajanrtanus o0yJaronmxcsi K yCIOBUSM TUHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHne  MHTEIUICKTYadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C BEIIECTBAMU U HX
PUMEHEHUEM;

dopmupoBaHne y OOydyaromMXcs KIIFOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHUBEPCATbHOE 3HAYCHWE ISl Pa3UYHBIX BHUIOB
NEeSATEIBbHOCTU: PEIIeHUs MpoOJieM, MOUCcKa, aHaau3a U 00paboTKu MHGOpMaIIH,
HEOOXOUMBIX /I MPUOOPETEHHUSI OTIbITA IEATEIHLHOCTH, KOTOPasi 3aHUMAaET BaKHOE
MECTO B TO3HAHUU XUMHUH, a TAKXKE ISl OILCHKH C MO3UIMI HKOJIOTHYECKOM
0€30MMacHOCTH XapaKTepa BIUSIHUS BEIIECTB U XUMUIECKUX MPOIIECCOB Ha OPTaHU3M
YeJI0BEeKa U MPUPOJIHYIO CPENY;



pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YYArOIIMXCS: CIOCOOHOCTH CaMOCTOSTEIILHO IIPHOOPETaTh HOBBIC
3HAHMS 110 XMMHUHU B COOTBETCTBHH C )KU3HCHHBIMHU MTOTPEOHOCTSIMH, UCIIOIh30BaTh
COBpPEMCHHBIC MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS TIOMCKA W aHaHu3a y4eOHOH U
HayYHO-TIOMYJISIPHOM HH(POPMAITUN XUMUIECKOTO COJICPKAHUS;

dbopMupoOBaHUEe 1 Pa3BUTHE Y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS, Ha0TI0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOECHHO
HEOOXOJMMBI, B YaCTHOCTH, NMPU IUIAHUPOBAHWHM W IPOBEICHUH XHUMHUYCCKOTO
AKCIIEPUMCHTA;

BOCIIUTAaHWE Yy oOOydJaromuxcsi YOSKIEHHOCTH B TyMaHHUCTUYECKON
HaIPaBJICHHOCTH XUMHUH, €€ BaXHOW POJU B PENICHUH TJIOOATBHBIX MPOOIIeM
PaIMOHAIBHOTO MPUPOIOTIONE30BaHUS, TIOTIOJHEHUS YHEPTETHUECKUX PECYypCOB U
COXpaHEHUs MPUPOJHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOIUMOCTH OepexHOTro
OTHOULIEHUS K TPHUPOJE M CBOEMY 3/I0pPOBbIO, a TaKKe MPUOOPETEHHUS OIbITa
WCITOJIB30BAHUS TIOMYYCHHBIX 3HAHWA MJII TPHHITHS TPAMOTHBIX DPEIICHHHA B
CUTYaIHIX, CBSI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

B yuebHOM mmane cpemHero oOImmero oOpa3oBaHHS TPEIMET «XUMHUSDY
0a30BOTO YPOBHS BXOJHT B COCTaB MpeAMETHON obyacTu «EcTecTBeHHO-HAYUYHBIC
MIPEAMETHD».

OO611ee Yncio 9acoB, OTBEEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBaHus, cocTaBisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Henento), B 11 kimacce — 34 gaca (1 yac B Henemo).



COILEPKXAHUE OBYYEHUSA
10 KJTACC
OPT'AHNYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpeameT oprannyeckoll XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEHIECTB M MaTepHasioB. Teopusi CTPOEHHS OPraHUYECKHX
coequHeHnt A. M. ByTiepoBa, e€ oCHOBHBIE 110JI0KEeHU. CTpYKTYpHBbIE (hOPMYIIbI
OpraHMYecKUX BewlecTB. l'omoisiorusi, wu3oMmepus. XHMHUYECKas CBsA3b B
OpraHUYEeCKUX COCUHEHUSX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenre o KilaccU(pUKALMK OpraHuyeckux BemiecTB. HoMeHkmarypa
OpraHUYEeCKUX COCIUHEHUU (CUCTEMaTUYecKas) W TPUBUAIbHBIE HA3BAHUS
BAKHEMIINX MPEICTABUTEIEN KIIACCOB OPraHNYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHMS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3aMi OpraHMYECKHX BEIIECTB U MaTepUaIaMHi Ha UX OCHOBE,
MOJEIIMPOBAHUE MOJIEKYJ OPraHUYECKHX BELIECTB, HaOJIOJIEHWE U OIKCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPH
HarpeBaHuM (IJ1aBlieHHue, OOyTIIMBAHUE U TOPEHNE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMHA psAA. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN alKaHOB: (PU3MYECKUE M XUMHUYECKHE CBOWCTBA
(peakuuu 3aMelIeHUus] W TOpEHHUA), HAXOXKICHHE B NPHUPOAE, NOJIYYCHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHN Psil. DTUIEH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MUYECKME M XUMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TaJON€HUPOBAHMS, THApPATAlMU, OKUCIEHUS U
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Anxaauensl: Oytamuen-1,3 u metmnOytagueHn-1,3: cTpoeHue, BakKHEWIINE
XUMUYECKHE CBOWCTBA (peakuus noiaumepusaunuu). [lomydeHue CHHTETUYECKOTO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTU CTPOCHHUSI, TOMOJIOTUYECKUN psifl. ALIETHIICH
— TpPOCTEHIIMH TpeACTaBUTEIb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (PEaKLMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), NOJy4YeHUEe U TPUMEHEHUE.

Apenbl. benzon: cocra, crpoeHue, U3NYECKME M XUMHUYECKHE CBOICTBa
(peakuuu rajaoreHupOBaHMS U HUTPOBAHUA), NMOJYyYEHUE U NpUMEHEHUE. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBANUSL U HUMPOBAHUSL), NOyYeHue U npumernenue. TOKCUUYHOCTD



apeHoB. ['eHeTMYeckass CBS3b MEXAY YIJIEBOJOPOAAMH, IPUHAIEKAIMMUA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTrIEBOAOPOIOB. [IpHpoaHBIi Ta3 W IOIMyTHBIE
HeTsaHbie Ta3pl. HegTh m e€ mpoucxoxaenue. CrocoOsl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TEPMUYECKHM, KaTaquTH4ecKuil), mnuposus. [IpoaykTs
nepepaboTKku He(TH, UX IPUMEHEHHUE B NPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCHEepUMEHTAIBHBIE METOAbl HM3YYEHHS BEIIECTB M WX IPEBpaALICHUI:
O3HaKOMJIEHUE ¢ 00Opa3laMH IJIACTMACC, KayYyKOB M PE3HHbI, KOJUIEKIIUU
«Heptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEACHNE IPAKTUYECKON paboThl: MOIyUYEHUE ITHIIEHA U
VU3YYEHHUE €T0 CBOWCTB.

PacuérHeie 3anaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHUYECKOM peakuuud (maccbl, oOBbEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKIUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM IPOIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHOJ: CTPOCHUE,
¢usznyeckue MW XUMHUYECKHE CBOMCTBA (pEakUMM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpuUMeHeHue. BoJaopoaHble CBS3H MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa Ha OPraHKu3M YeJIOBEeKa.

MHOroaroMHble  COUPTBL. OTWICHIJMKOIb W  TJIULEPUH: CTPOCHHE,

dusnueckue W XUMHUYECKHME CBOWCTBA (B3aUMOJEHCTBHE CO MICIOYHBIMH
MeTaJlJlaMHi, Ka4eCTBEHHAs peakiusi Ha MHOrOaTOMHBIE cnupThl). JlelicTBue Ha
OpraHu3Mm 4esioBeka. [I[pumeHenune rimuepruHa U STUIICHT KOS,

deHoJI: CTPOCHHE MOJIEKYIIbI, (PU3UUECKUE M XUMUUECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anmpneruapl U kemowuwvl. DopManpaerui, aUETAIBAETUI CTPOCHHE,
du3nueckne M XMMHUYECKHE CBONCTBA (PEaKIMHM OKWCJICHUS W BOCCTAaHOBJICHWSI,
KaueCTBEHHbIC PEAKIINH), IOJIyYEHUE U IPUMEHEHUE.

OHOOCHOBHBIE MPEIeIbHBIC KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYyCHAs
KHCJIOTBI: CTPOCHHE, (PU3NIECKHNE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIHeE /ISt
KJIacca KUCIIOT, Peakius dTepupuKaIlum ), oJydeHue u npuMenenne. CteapuHoBas
U OJICMHOBASI KUCJIOTHI KaK MPEICTABUTENH BBICIIUX KapOOHOBBIX KUCJIOT. Mbljia Kak
COJIM BBICIIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE ICHCTBUE.

Cnoxnple 2¢GuUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wmuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xupos. [Ipumenenne xxupoB. buonornueckas
POJIb KUPOB.



VYrneBoabl: cocTaB, Knaccuukalys yrieBo 0B (MOHO-, TU- ¥ TIOJTUCaXapH/Ibl).
I'moko3a — mpocTedmuii MOHOcaxapul: OCOOEHHOCTH CTPOECHHUS MOJIEKYJIbI,
(puznyeckue U XMMHUYECKHUE CBOMCTBaA (B3auMoaelcTeue ¢ ruapokcuaoM meau(ll),
OKHCJICHHE aMMMAayHbIM pacTBOpoM okcujga cepedpa(l), BoccTaHOBIEHHE,
OpO’KeHHUE TIIOKO3bl), HAXOXKACHHUE B IPUPOJIC, IPUMEHEHUE, ONOIOTUYECKas POJIb.
®ortocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3BI.

Kpaxman u nemntosno3a Kak npupoaHbsle nonuMepsl. CTpoeHue Kpaxmaia U
nemtono3sl.  dusnmdeckne M XMMHUYECKME CBOWCTBA Kpaxmana (THIpoJu3,
KayeCTBEHHAsI peaKkLus C HOJOM).

OKClepUMEHTAJIbHbIE METOJbl M3YUYEHHMs BEUIECTB M HUX IHPEBpallCHUN:
MIPOBE/ICHUE, HAONIOACHUE M OMMCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE
CIUPTOB, KAaY€CTBEHHBIE PEAKIMH OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHUCTBUE TJIMIIEPUHA C
runpokcunom meau(ll)), anpaernoB (OKuCIeHHEe aMMHAUYHbIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmeau(ll), B3ammozeiicTBHE Kpaxmana ¢ HOAOM),
MIPOBE/ICHHE NMPAKTHYECKOW pabOThI: CBOICTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agayn.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcoaeprkanme OpraHM4eckKue COeIMHEeHHUS.

AMUHOKHUCIOTHI KaKk aM(OTepHbIE OpraHndeckue coeAuHeHus. Ou3ndeckue u
XUMUYECKME CBOMCTBA aMHHOKHCIOT (HAa INpUMepe TIJMLKHA). bronormdeckoe
3Ha4YE€HHE aMHUHOKUCIIOT. [lenTuapl.

benku Kak mOpUpOIHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. IlepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluu Ha OeJIKu.

OKCHEpPUMEHTAIBHBIE METOAbl M3YYEHMS BEIIECTB M WX IPEBPAILCHMIA:
HaAOJIIO/ICHUE W OMKMCAHKWE JEMOHCTPALIMOHHBIX OMBITOB: JA€HATYypalusi OEIKOB MpH
HarpeBaHUM, LIBETHbIC PEAKLIUK OEIKOB.

BroicokoMouieKkyJsIpHBIE COeITMHEHUSI

OCHOBHbIE MOHATHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJIMMEPHU3ALUHU, CPENHSS MOJIEKYJIIpHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHEHC AL

OKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX IMPEBpalllCHHIA:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBSI3H.



Peann3zanust MeXnpeaMETHBIX CBSA3EH IPU U3YUYEHUH OPTAHUYECKON XUMUU B
10 kimacce OCYLIECTBISIETCS Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHSTHM, TAK W TOHSTHN, SBISIIOIIMXCS CUCTEMHBIMU JUISI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'0 IIUKIIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SBJICHUE, HAYYHBIN (pakT, runoresa,
3aKOH, TEOpHs, aHAIM3, CUHTE3, KiIaccu(UKalus, MepuoIUIHOCTh, HAOII0IEHUE,
MU3MEpPEHNE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@u3uka: wMarepus, DHEpPrus, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
DHEPTETUYECKUA YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIECTBA, (PU3NICCKUE BETUIMHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
doTocHuHTE3, OMOJOTUYECKH AaKTUBHbIC BellecTBa (OE€IKH, YIJIEBOJBI, >KHUPHI,
(epMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pecypchl.

TexHOonorus: NHUILEBbIE NPOAYKTHI, OCHOBBI PALHMOHAIBHOIO IHUTAHUI,
MOIOIIME CPEIICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIPEIApaThl, MAaTEPUAIIbl U3
HWCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMUM

XUMHUUYECKU 5IeMeHT. ATOM. Sapo aTroma, H30TONbl. DIEKTPOHHAS 000JI0UKA.
DHepreTUUecKUe YpOBHH, MOJYPOBHH. ATOMHBIC OpOUTANH, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH paclpeAesieHus AJIEKTPOHOB MO OpOMTAISIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[Tepnoanueckuii 3akoH U [ leprpoanyueckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. Csi3b NEpHOIUYECKOTO 3akoHa W Ilepumoanveckoi cucTeMbl
xumuueckux aiemeHtoB . M. MenneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHYECKHX DJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOXKHBIX BEIIECTB MO TIPYNNaM M TEPHOJaM.
3HaYEHHE MTEPUOINYECKOI0 3aKOHA B PA3BUTHUN HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUIbl XMMHUYECKOH CBSI3U
(KoBaJieHTHasi HEMOJIsIpHAsh W TOJsipHasi, MOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHYECKOW CBSI3U (OOMEHHBII M JOHOPHO-
aKkLenTopHslil). BomoponHas cBA3b. BaneHTHOCTb. DIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHns. IOHBI: KATHOHBI 1 AaHUOHBI.
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BemectBa  MOJEKYISPHOTO M HEMOJEKYJISIPHOIO  CTPOEHHMs.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsaTHE O TUCTIEPCHBIX cUcTeMaX. VICTHHHBIE U KOJUIOUIHBIE pACTBOPBI.
MaccoBas 10Ji BEHIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COECITMHEHUM. Homenknarypa
HEOPTaHWYECKUX BEIIECTB. | eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIacCaM.

Xumudaeckass — peaknusa.  Kimaccudukanus  XMUMAYECKMX — pPEaknWid B
HEOPraHWYECKOM M OPraHWYecKOM XHMHH. 3aKOH COXPaHEHHs MacChl BELIECTB,
3aKOH COXPAHEHUS U MIPEBPAILCHHS YHEPTUH IPU XUMHYECKUX PEAKLIMAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (hakTopoB. OOpaTuMble
peakiuuu. XuUMHUYECKOe paBHOBecHe. DaKTOpbl, BIMAIOIIAE HAa COCTOSHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [lartense.

Onextponutryeckas auccounanus. CuibHble U ciadble 3neKkTponuThsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCasi, HEUTpaIbHas, IEJI0YHA.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYECHHUS BEHIECTB M MX IPEBPALICHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMU4deckux 3neMeHToB [l. U.
MenpneneeBa», U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEMIETOK, HAOII0JEeHUE U
ONKCaHUe JEMOHCTPALUOHHBIX U Ja00OPaTOPHBIX OMBITOB (Pa30XKEHUE MEPOKCHUIA
BOJOPOJa B IPUCYTCTBUU KaTaJIU3aTOPA, ONPEAEICHUE CPEABI PACTBOPOB BEILECTB
C IOMOIIbIO YHUBEPCATbHOI'O HHUKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEACHHE
MpaKTUYECKOM padboThl «BiusiHue pa3andHbX (AKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuum».

Pacuérnbie 3anaum.

Pacuérel 1O ypaBHEHMSM XMMHUYECKMX pEAaKUMA, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM ITOHATHS «MACCOBAas A0
BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxkenne HemerauioB B Ilepuomnueckont  cucreme
xuMudeckux sjaeMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB.
du3znyeckre CBONCTBA HEMETANIOB. AJUIOTPONHS HEMETaUIoB (HAa NpuUMepe
KHCJIOPOJa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BA)XHEUIIIMX HEMETAJIOB (TaJOreHOB, CEpPhl, a30Ta,
docdhopa, yrmepoga W KpeMHHS) W HX  COeAUHEHUW  (OKCHJIOB,
KHCJIOPOJCOIEPIKAIINX KUCIIOT, BOJOPOAHBIX COCTUHEHUN).

IIprMeHeHne BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.
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Meramnel. 1lonoxenne meramnos B llepuonnueckon cucremMe XMMHUYECKUX
anemeHToB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. OOmme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUN PSJT HAMIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXXHEWIIMX META/UIOB (HATpPUM, Kaiuil, KaJlbIUH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mume cnocoObl momyyeHus: MeTauioB. [IpuMeHeHre MeTalioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJbl W3YyYEHHS BEIIECTB M WX MpEeBpallcHUM:
M3ydeHUe KOJUICKIMU «MeTaibl W CIUTaBbD», OOpa3loB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HAOII0JICHUE U OIHCAHUE JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPaMU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnrie 3agayn.

Pacuétsl mMaccel BelecTBa Wi 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMUU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OJHO
U3 BEILIECTB UMEECT IPUMECH.

XuMus ¥ KU3Hb

Ponp xuMum B oOecrieueHUM 3KOJOTHYECKOM, SHEPTreTUUECKON U MHUILEeBOM
0€30MMacHOCTH, Pa3BUTHUM MEIUIMHBL. [lOHATHE O HAyYHBIX METOAaX MO3HAHMS
BEIIIECTB U XUMUYECKUX PEAKIINM.

[IpencraBienuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [TPOMBIILICHHOTO
MOJyYEHUs BaXKHEHIIINX BEIIECTB.

UenoBek B MHpPE BEUIECTB M MATEPUAIOB: BAXKHEHUIINE CTPOUTEIIHHBIE
MaTepuasnbl, KOHCTPYKLIIMOHHBIE MAaTepualbl, KpAaCKH, CTEKJIO, KEpaMHKa,
Marepuanbl s 3JIEKTPOHUKHA, HAHOMAaTepUaJlbl, OPraHUYECKUE U MUHEPAJIbHbIC
ya00peHus.

XuMHsT U 3J0pOBbE YEIIOBEKA: MNPaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO UCIIOJIH30BAHUS MIpenapaToB OBITOBOM XUMHUHU B
MMOBCEIHCBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpPU  H3yYeHMH  OOmmed U
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCylIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIIIMX €CTECTBEHHO-HAYYHBIX TOHATUMN, TaK U TIOHSITUH, SBIISIOIIUXCS CUCTEMHBIMU
JUISL OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYUHbIe TOHSTHSA: HAay4yHBINH (pakT, THUIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCU(pUKaALMs, TEePUOJAUYHOCTh, HaOII0IEHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.
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®dusnka: Marepus, SJHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, WOH,
M30TOII, PAJIIOAKTHBHOCTh, MOJICKYJIa, SHEPTETHYECKUI YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CAMHUIIBI MX
MU3MEPEHHUsI, CKOPOCTb.

buonorusi:  kierka, opraHusM, OJKocHcTeMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OpPTaHH3ME.

[eorpadus: MUHEpabl, TOPHBIC MOPOJIbI, TTOJE3HBIE UCKOMIAEMBIE, TOILIUBO,
pecypcHl.

TexHoNOTHS: XUMHUYECKasi MPOMBINUIEHHOCTh, METAJUTypPIHsl, IPOU3BOACTBO
CTPOUTENBHBIX MAaTEPHaJOB, CEIbCKOXO3SIMICTBEHHOE IPOU3BOJICTBO, IHUIIIECBAs
MPOMBINIICHHOCTh,  (hapMaleBTU4eCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA BA30OBOM YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yibTaTaM OCBOCHHS
oOyJaromuMucss TPOTpaMM CpeIHero oOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METanpeaIMETHBIM H  TpeaMeTHbIM). HaydHo-MeTomudeckoil OCHOBOM uis
pa3pabOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMM CPEAHETO OOIIEro
oOpa30BaHMUsl SIBISETCS CUCTEMHO-AESITENbHOCTHBIHN MOAXOI.

B cooTBeTcTBUHM € CHCTEMHO-ACSTEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE OOYYAIOUIUMUCS POCCHUMCKONW Tpa)JTaHCKOW HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPENIETICHUIO;

HAJIMYMEe MOTUBAILMU K 00yUEHHIO;

[[eJICHANIPABICHHOE Pa3BUTHE BHYTPCHHUX YOEXKICHUN JTMYHOCTA HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaloOIUXCS PYKOBOJICTBOBATHCS B CBOEHU
JESTENIbHOCTH I[€EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPHUCYIIUMHU LEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJINYUE NMPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTD KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHs» JOCTHUTaloTCi B
€IMHCTBE Y4YeOHON W BOCHUTATENIbHOM JAESITENIbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU
U HUAeallaMd POCCUKCKOr0 TpakJaHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOpMaMH U IPAaBUJIaMU MTOBEACHHUS, CITIOCOOCTBYIOIIMMU MTPOLIECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHA U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOLTUXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHMS TMpeaMeTra «XHUMHS» OTPaKaroT
c(OpPMHUPOBAHHOCTh OMBITA TIO3HABATEILHOM W TIPAKTHUYECKON EATEIHHOCTH
oOydaromuxcs Mo pean3aiuy MPUHITHIX B 0OIIECTBE IEHHOCTEH, B TOM YHCJIE B
JacTH:

1) rpaIaHCKOTr0 BOCIMTAHNS:

OCO3HaHUsI 00YJArOIIMMHCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
yBa)XCHUS K 3aKOHY U MPABOTIOPSAKY;

NpEJCTaBICHUs] O COIMAJbHBIX HOPMax M TpPaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHU! B KOJJIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITENFHOCTU MPHU CO3TAHUH YUEOHBIX
IPOEKTOB, PEIICHUH YUYEOHBIX U TO3HABATENbHBIX 33]1a4, BHITOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh M MNPUHUMATh MOTHUBBI, HaMEpPEHUS, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHAIU3E PA3IMYHbIX BUJOB YUYEOHOU NEATEIbHOCTH,

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTEUECTBCHHOU XUMUMU;

YBaXEHUS K NIPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
MPUMEHEHUSI XUMUU, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B IOJIYYEHUH U MOCIIEAYIOIIEM AaHAIIN3E
nH(pOpMaIUU O MEPEIOBBIX JOCTHXKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBECHUS;

CITIOCOOHOCTH OIEHUBATh CUTYyalluu, CBA3aHHbIE C XUMUUYECKUMHU SBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHHWE U TMOCTYNKU CBOMX TOBAPHUILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TOCJIEICTBUU 3TUX
MOCTYTIKOB;

4) popMupoBaHHSA KYJbTYPHI 310POBbA:

NOHMMaHUsl UEHHOCTEH 370pOoBOro W 0Oe30MacHOro obpas3a JKU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYecKOMYy U
MICUXUYECKOMY 3/10POBBIO;

coOJiroficHUsl TpaBwil Oe3omacHOro oOpalleHusi C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

MMOHMMAHUSl [EHHOCTH TpPaBUJl HWHJIUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30macHOTO MOBEICHUS B CUTYaIIHUSIX, YTPOKAIOIINX 3/TOPOBBIO M JKU3HU JIFO/ICH;

OCO3HAHMSI TIOCJICICTBUN W HENPHUATHS BPEIHBIX MPHUBBIUCK (YNOTpeOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPUECKOW U  JIpYyrUX BUOAX
NEeSTENbHOCTH;

YCTaHOBKM Ha AaKTMBHOE€ Yy4YacTH€ B PEIICHUM MPAKTUYECKUX 3a]a4y
COIIMAJILHOM HAIPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJIbI);
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WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPodeccruil pa3aIuaHOro pojia, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUA NMPEAMETHBIX 3HAHUM 110 XMMUH;

YBaXEHHUS K TPYLy, JIIOAAM TPyJa U pe3yiabTaram TPYIOBOW JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYAIBHON TPACKTOPUU
oOpaszoBaHus, Oyaymied mnpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIaHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0OrM4ecKOro BOCIIUTAHUSI:

AKOJIOTHYECKH 11€J1eCO00pa3HOr0 OTHOILICHUS] K MPHUPOJE, KaK HCTOYHHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHS TJIOOAJIBHOTO XapakTepa AKOJOTHMYECKHUX TpoOJieM, BIUSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOU CPENbI;

OCO3HAHUSA HEOOXOAWMOCTH MCIIOJIb30BAHUSA JIOCTHIKCHUM XUMHMH JUJIA
pPELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BAHHUS;

AKTUBHOTO HENPHUATUS JCUCTBUH, TMPHUHOCAIIMX BpEH OKPYKAIOIIEH
IPUPOJIHON cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArONMpHUATHBIE JKOJOTHYECKHE
MOCJICACTBUSA NPEANIPUHUMAECMBIX JEUCTBUM U MPEAOTBpAIIATh UX;

HAIMYUA PA3BUTOrO KOJOTUYECKOTO MBIIUIEHHS, SKOJOTHYECKON KYJIbTYPHI,
OIIbITa JIEATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B TO3HABATEIBbHOW, KOMMYHHKATUBHOW M COLIMAIBLHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO MPOTHUBOCTOSITh HJEOJOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHHS CHeUUKA XUMHH KakK HayKd, OCO3HaHuUi ¢& pold B
(dbopMUPOBAHUN PAIMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACcTaBiIeHUs] 00 OKpY’KalolleM MHUpE KaK O €IWHCTBE NMPUPOJIBI M YCIOBEKA, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH M PpCEIICHHH IPOOJIeM COXpaHCHUS
MPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IABUJIM3AIAN: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaXKHOM POJIM B CO3AaHUU
HOBOM 0a3pl MaTEepHAIBHOW KyJbTYPBI, PEIICHUH TJIOOAIBHBIX MpoOIeM
YCTOWYHMBOTO PA3BUTHS YEJIIOBEYECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, OOCCIICUCHUHU YCIOBUUN
YCIEUTHOTO TPY/ia ¥ SKOJOTUYECKH KOM(POPTHON KU3HU KAXKIOTO YIeHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJIy4aeMble 3HAHUS JIJIS aHAIM3a U OOBSICHEHUS SIBJIEHUN OKPYXAIOLIEro MUpa U
IPOUCXOAIIMX B HEM U3MEHEHUMN, yMEHUS JieiaTh 00OCHOBAaHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS I0CTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUS I
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cdepax npodeccruoHalbHOM

NEATEIIBHOCTH.
METAINPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS Y4EOHOro mpeameTa «XUMHs Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMble i1 (QOPMUPOBAHUS  MHUPOBO33pPEHUST  OOyYaroLIUXCs
MEXKIUCIUIUTMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaKarollue
LEIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHEUUPUKY METOJ0B IO3HAHMUS,
HCTIOJBb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTUs, SIBIICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIIeA0OBaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJIbHbIC y4eOHBbIC NCHCTBUS (ITO3HABATEIBbHBIC, KOMMYHHKATHBHBIC,
peryisiTuBHBIE), o0ecneunBaroye GopMupoBaHue (PyHKIIMOHATLHON IPaMOTHOCTH
U COIIMAJIbHON KOMIIETEHITMN 00yJaronuxcs;

CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE
MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJIbHBIC y4eOHBIC
JNEUCTBUS B MMO3HABATEIBHOW U COIMAIIBHON MTPAKTHKE.

MertanpenMeTHbIE Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMHU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHUKATUBHBIMH ¥  PETYJSTHBHBIMU
JNEUCTBUSIMU.

OBaanenue YHHUBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbLHBIMH
AeHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHUE AeHiCTBHS:

CaMOCTOSTENIbHO  (OpMYJIHpPOBAaTH W aKTyaJIM3upoBaTh  MPoOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTPENENIATh LU JACATEIbHOCTH, 3ajaBasi MHapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

MCIIOJIH30BATh MTPU OCBOCHUU 3HAHUH MPUEMBI JIOTUIECKOTO MBIIIJICHUS —
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BBIACIIATD XaPAKTCPHLIC ITPU3HAKHU TIOHSITUI U YCTaHABJIMNBATb UX B3aNMOCBS3b,
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HCIIOJIH30BaTh COOTBETCTBYIONINE TIOHSTHS JJIsl OOBSICHEHUS! OTACIBHBIX (PAKTOB U
SIBJICHUU

BBIOMPATh OCHOBAaHWUS W KPUTEpUH I KiIacCU(PUKAIMKU BEHIECTB U
XUMHUYECKUX PEAKIIUM;

YCTAaHABIMBAaTh NPUYUMHHO-CJIECACTBEHHBIE CBS3M MEXIY H3y4YaeMbIMHU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE pacCyKIeHusi (UHIYyKTUBHbBIC, JI€yKTUBHBIE, IIO
aQHAJIOTHH), BBISIBISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMbIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HAKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEICTABICHUS — XUMHUYECKHIM
3HaK (CUMBOJI) 2JIEMEHTa, XUuMHUUeckas (hopmyiia, ypaBHEHUE XUMUUYECKON peakinu
— MpU PEIICHUH YYEeOHBIX TMO3HABATEJbHBIX W MPAKTUYECKHUX 3aJ]a4, MPUMEHSTh
Ha3BaHHBIC MOJICJIbHBIC MPEJICTABICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJICTh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHMSI BEIIECTB M XHUMHUYECKUX
peaKuui;

dbopMyIMpOBATH IEIH U 33/1a4d UCCJICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbBIC
U CaMOCTOSITEIBHO C(HOpPMYyIMpPOBAaHHBIE BOMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJIs1 (DOPMHUPOBAHUS THUTIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  MPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yJbTar, (PopMyJIHUpPOBATH
000011IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJbTATOB UCCIEI0BAHUSI,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENbCKOM M MPOEKTHOMN
NEATEeIbHOCTU, TMPOSBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MIOMCKY METOJIOB PELICHUS MPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO PAa3JIMYHBIX METOJA0B
MTO3HAHUSL.

3) padora ¢ nHdopmanmeii:

OPUEHTUPOBATHCA B Pa3JIMYHBIX HCTOYHUKAX HHPOpMaIuu (HAYy4HO-
MOMyJIIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpKaHMs, CIPaBOYHbBIC IOCOOWS,
pecypcbl lHTepHeTa), aHamM3upoBaTh WH(POPMAIIUIO PA3THYHBIX BUAOB U (HOPM
npeACTaBIeHUsI, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTH U
HEMIPOTUBOPEYUBOCTH;
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(dbopMyIMpOBaTh 3aMPOCH U MPUMEHATH PA3JIUYHBIE METOJBI MPU MOWCKE U
otbope wuHMOpPMALIUK, HEOOXOAUMOM Ui BBIMOJHEHUS Y4eOHBIX 3ajad
onpenenEHHOro TUIA;

MpuoOpeTaTh OMBIT HCIHOJB30BAHUS WH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMy  MpPEACTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA IPU pPabOTE C XUMUYECKON
uHpopMaIel: MPUMEHATh MEXIpeIMeTHbIe ((pU3ndyeckne U MaTeMaTUYECKUE)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

WCIIONIB30BaTh M MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjajieHue YHMBEPCAJbHBIMM KOMMYHUKATUBHBIMHM eCTBUSIMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOI TeMBI B XOJIE TUAJIOTa W/UITN
JTUCKYCCHHW,  BBICKA3bIBaTh  HJACH, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

BBICTYNATh C TIPE3CHTAIMEH pe3ybTAaTOB ITO3HABATEIBHON NESITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, PEaM3allii y4eOHOTO MPOeKTa U (GOPMYIHUPOBATH BHIBOIBI
M0 pe3ynbTaTaM MPOBEACHHBIX WCCIACAOBAHMM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBjajieHUe YHMBEPCAJbLHBIMH PeryJIsTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSTENIHO IIJITAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIHHYIO
JEeATEIBbHOCTh, ONpenelisas e¢ Iead W 3amadyd, KOHTPOJHMPOBATH W IO MeEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEIaraéMblii ajiroput™M JACHUCTBUN TpuU
BBITIOJIHEHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
¢ exTuBHBIN Ccroco0 WX penieHuss ¢ Y4€TOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISAITH CAMOKOHTPOJIh CBOCH JCATEIHPHOCTH Ha OCHOBE cCaMOaHaIn3a u
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «Opranudeckas XUMUSD)
OTPAXKAOT:
c(OPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH

GCTCCTBGHHO-HaquOﬁ KapThUHbl MHPA, POJU XUMHUHU B IIO3HAHUU SIBJICHUI
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npuponabl, B  (POPMHPOBAHMM MBIIUIEHUS M KYJbTYpbl JHYHOCTH, €€
(GyHKIHOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHHS MPAKTUYECKUX 3a1au
U 9KOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XMMHUYECKHX  3HAaHHMM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraIINe MOHATHS (XMMHYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi opmyna (pa3BEépHyTas U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIApHBIA 00bEM, YTIIEPOIHBIN CKENeT, PyHKIIMOHATIbHAS IpyIa, pauKal,
M30MEpHUsl, U30MEPBI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOIOPObL, KUCIOPOA U
a30TCOJEpKAIINEe COCIUHEHUS, MOHOMEpP, TOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUUM U 3aKOHbl (TEOpUs CTPOEHUs
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SI3bIK XWMHH; MHPOBO33PEHUYECKHUE 3HAHUA,
JeXallie B OCHOBE IOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, IMOJIYYEHUH U
0€30MacHOM HCIIOJIb30BAHUM BAKHEMILIMX OpPraHMYECKUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA,;

c()OPMHUPOBAHHOCTh YMEHHI BBIABISTH XapaKTEpPHbIE MPHU3HAKU TOHATHUH,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJB30BATh COOTBETCTBYIOUIUE MOHATHS IPU
OMMCAHUM COCTaBa, CTPOCHMSI U MPEBPALIEHUN OPraHUYECKUX COSANHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BaTh XWMHUYECKYI0 CHMBOJMKY MJIs
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHON)
GopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKHUX PEaKIUH,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OpPraHWYECKHX BEIIECTB JJIsi WIUTIOCTpAIUU UX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIIMBATh MPUHAAJIEKHOCTh H3YUYEHHBIX
OpraHMYECKHMX BEUIECTB II0 MX COCTaBy M CTPOEHUIO K ONpPEIeIEHHOMY
KJIacCy/Tpynne coeAuHeHu (yriieBOJOpPOAbl, KHUCIOPOA U  a30TCOoJepKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JaBaTh HMM Ha3BaHMS 110
cuctematnyeckoi HomeHkiarype (IUPAC), a takxke NpUBOAWTH TpHUBHAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHUYECKUX BELIECTB (STWJIEH, NPOIWJIEH, AlETHIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHos, (opManbIerui, aleTaablerull, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJTr0JI03a, TIUIMH);

c(OPMUPOBAHHOCTh YMEHHSI ONPENENSTh BHUIbl XHUMHUYECKOH CBSI3U B
OpraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);
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cOPMUPOBAHHOCTh YMEHHUSI TNPHUMEHATH IMOJIOKEHUS TEOPUU CTPOSHUS
opranndeckux BemiectB A. M. ByTiepoBa aiis 00bACHEHHs 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, PU3NIECKHIE
U XUMHUYECKHWE CBOMCTBA THUIMUYHBIX MPEACTABUTENCH pa3IHYHBIX KJIACCOB
OpraHUYeCcKUX BEIIeCcTB (METaH, 3TaH, ITUICH, IPOIUJICH, alleTUiIeH, OyTaauen-1,3,
MeTuioyTaaueH-1,3, 6eH3011, METaHOJI, ITAHOJ, ATUJICHTJIMKOJIIb, TJIULEPUH, (HEHOII,
aneTanbAeTu], MypaBbUHAs U YKCYCHAsl KMCJIOTHI, TIII0K03a, KpaxMmall, IeJUII0JI03a,
AMUHOYKCYCHAasi KHMCIJIOTa), WUIFOCTPUPOBATh N'€HETUYECKYIO CBS3b MEKIY HUMHU
YPaBHEHUSAMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUi C HCIOIb30BAHUEM
CTPYKTYPHBIX (hOpPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
ChIpbs (HEPTh, MPUPOJIHBIN ra3, yroJib), CIOCOObI UX NEPEPAOOTKU U MPAKTHYECKOE
MPUMEHEHHE TTPOAYKTOB MEepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUWA TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WMIIM IMPOIYKTA
peaxiuu 1o U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJTHOTO U3 UCXO/IHBIX BEIIECTB
WJIH TIPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHMM 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHHU MPU U3YYCHHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HAONIOJIeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHWUYECKHE 3HAHWA [JIl TPUHITHS PEIICHUNd B
KOHKPETHBIX JKW3HEHHBIX CHUTyalMsX, CBS3aHHBIX C BENIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TIpaBula MOJIb30BAHUS XUMUYECKON
nocyJ0M 1 71abopaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU TIO BBITIOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUH ITUIAHUPOBATH W BBIMOJTHATH XHUMHYCCKUH
AKCIIEPUMEHT (ITPEBPAIICHHS] OPTAHMYECKUX BEIISCTB MIPU HArPEeBAHUU, TTOJTyUCHHE
ATUJIEHA U U3YYEHHE €TI0 CBOWCTB, KAUYECTBEHHBIE PEAKLIUU OPTAaHUYECKUX BEIECTB,
JieHaTypanus OeJIKOB MPU HArPEBAHUU, LIBETHBIE PEAKIIMK OEIKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKM O€30MacCHOCTH TpU OOpalIeHUUu C BEIIECTBAMH U
7a00paTOPHBIM  O0OpPYJOBaHUEM, TPEACTABIATH PE3YJbTaThl  XUMHYECKOTO
dKCTIepUMEHTa B (OpME 3alucCh YpaBHEHUW COOTBETCTBYIONIMX pEAKIUN U
(bopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIU3UPOBATH XHUMHUUYECKYIO
uH(pOpMaLIMIO, TOJyYaeMyl0 M3 pPAa3HbIX HCTOYHHKOB (CpelCcTBa MacCOBOMU
uHdopmaruu, TaTepHET N IpYyTHX);
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chOPMHUPOBAHHOCT, ~ YMEHHH  COOMIOAAaTh  MpaBWIa  IKOJOTHYECKU
1eaecoo0pa3Horo TMOBEACHUsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJISIX
COXpaHEHMSI CBOETO 3/I0POBbSl U OKPYKAIOIIEH MNPUPOJHON Cpeabl, OCO3HABATh
ONACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OMNPEACIEHHBIX OPraHUYECKUX
BeIlleCTB, moHUMAas cMbica mokazarens [IJIK, moscHsATh Ha mpuMmepax CrIoCOOBI
YMEHBIICHUSI W NPEJOTBPAICHUS WX BPEIHOrO BO3ACHCTBUS HA OpraHu3M
YEJI0BEKA;

U1 00y4YaronIuXcsi ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHHUS BEIIECTB H
XMMHUYECKUX SIBJICHUN;

JUISL CIENBIX H  CIA0OBHIAIIMX OOYYalOlIUXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains nms 3amucu XUMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHHS Kypca «OOIas W HeopraHuvecKas
XUMUSD» OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUH TPUPO/IBIL,
B (OPMUPOBAHWU MBIIUICHUS U KYJIbTYpbl JHMYHOCTH, €€ (DPYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBBIO U IPUPOJTHOU CpeIe;

BJIAJICHHE  CHUCTEMOM  XMMHYECKHUX  3HAHWH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONINE TOHATHSA (XMMHYECKHH D3JIEMEHT, aTOM, H30ToIm, S-, pP-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJISPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METAJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTka,
TAMNBl ~XUMHUYECKHX  pPEAaKIUW, PpPacCTBOP, IJIEKTPOJUTHI, HEIIEKTPOJHUTHI,
BJICKTPOJIUTUYECKAS JAUCCOIMAIUS, OKHUCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTh
XHMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUUM M 3aKOHBI (TEOpus
DJIEKTPOJIUTUYECKOWU Juccounanuu, nepuoguueckud 3akoH . M. Menpaeneesa,
3aKOH COXPaHEHMSI MAacChl BEILIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPIUU
MpU XUMHUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XHUMUHU,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAINME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBICHHH, (DaKTOJIOTHUYSCKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HMCIOJIb30BAHUHU BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;
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c(hOPMHUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAaHUH HEOPTraHUYECKUX BEIMIECTB U UX NPEBPALICHU;

c(OpPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JIs
coctaBlieHUs (GOpPMyJ  BEIIECTB W ypPaBHEHUH  XMMHUYECKUX  PEaKIIHM,
cuctematuyeckyio HomeHkiIaTypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHblid ra3, YIJIEKUCIBIM ra3, aMMHaK, TaméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN OMPENEIATh BaJICHTHOCTh U CTENICHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX Pa3IMYHOrO COCTaBa, BUJ XWMHYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJUINYECKasi, BOJAOPOJIHASA) B COCIMHEHUSAX, TUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBa (aTOMHAas, MOJICKYJIsIpHas,
MOHHAs, METAJJIMYECKAs ), XapaKTeP CPEIbl B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
COCIMHCHMI;

c(hOpMHPOBAHHOCTh YMEHUMI yCTaHaBJIMBAaTh MPUHAJJICKHOCTh
HEOPraHMYEeCKUX BEIIECTB MO HUX COCTaBY K OIpPEACIIEHHOMY KiacCy/TpyIe
COEIMHEHMI (TMPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHIbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CMbBICI MEPUOANYECKOro 3aKkoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLIYIO, 00BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh yYMEHUW XapaKTEPHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHUYECKHX JJIeMeHTOB 1—4 miepuonoB Ilepuomnueckoid CHUCTEMBI
xuMHuueckux snemMeHToB [I. M. MenneneeBa, HMCIONB3ysS MOHATHS «s-, P-, d-
ANIEKTPOHHBIE OPOUTAIINY», «IHEPTETUUECKUE YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMHYECKHUX 3JIEMEHTOB M MX COEJUHEHHI MO MEepHoJaM U
rpynmaM [lepuoanyeckor cucrembl xumudeckux sneMeHToB 1. . Meneneena;

c(hOpMHUPOBAHHOCTh YMEHHMHM  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOJATBEPKAATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXKIY HEOpPraHM4YeCKUMHU
BEILIECTBAMU C MMOMOUIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO
pa3IMYHBIM TMpPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peakiru, U3MEHEHHUIO CTENCHEW OKHUCJICHHUS JIEMEHTOB, OOpaTUMOCTHU
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOPMHUPOBAHHOCTh YMEHHMH COCTABJISATh YPaBHEHHUS DPEAKIUN pPa3THUHbIX
THUTIOB, TOJHBIC M COKPAIICHHBIC YPABHEHUSI PEaKIIii HOHHOTO OOMEHA, YUUTHIBAs
YCJIOBUS, PU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;
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cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE
KaueCTBEHHBIM COCTaB PA3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMUPOBAHHOCTh ~YMEHHH  pacKpbiBaTh CYHUIHOCTh  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajlaHca
ATUX PEaKIUM;

c(hOpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOMN
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctBus (nmpunuun Jle [latense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHUE IPOLIECCHI,
JeXallke B OCHOBE MPOMBIIUICHHOTO IOJIYYEHUSI CEPHOW KHUCIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH NPEACTABICHUA 00 OOIIMX HAyYHBIX NPUHLMIAX U
AKOJIOTUYECKUX MPOOJIEMaX XUMUYECKOTO IIPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUN NPOBOJUTH BBIUMCIECHUS C HCIOJIb30BAHUEM
HOHATHUS «MacCcoBasi J10JIs1 BELLIECTBA B paCTBOPE», 00BEMHBIX OTHOLIEHU Ia30B IPU
XUMHUYECKHUX pEaKLMsAX, MacChl BEIIECTBA WJIM O0bEMa ra3oB IO HM3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacCTBYIOUIMX B pEeakUUU
BEILIECTB, TEIUIOBOro 3¢ (}eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAILLECHUS U COXPAHEHUSI SJHEPT UM,

c(OPMUPOBAHHOCTh YMEHHUM COOIIOATh MTpaBUila OJb30BAHUS XUMUYECKON
OCYJI0M M JTabopaTOpHBIM OOOPYJOBaHUEM, a TaK)Ke MpaBuiIa OOpalleHus ¢
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIOJHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATh XUMHYECKHUH
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUU KaTajau3aTopa,
OMpEeNEeNeHNe Cpellbl PacTBOPOB BELIECTB C MOMOINBIO  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peaklMy HOHHOTO OOMEHAa, KauyeCTBEHHbIE PEAKIUU Ha cyib(dar-, KapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 3a1ad 10
teMaM «Metaimey U «Hemeramibl») B COOTBETCTBUM C NPABUIAMH TEXHUKH
0e30MacHOCTH MPHU OOpaIlleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYI0BAHUEM,
NOPEACTaBIATh PE3yJbTaThl XHMMHUYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHU COOTBETCTBYIOLIUX peakUuil U POPMYIUPOBATH BHIBObI HA OCHOBE 3TUX
pE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpPMaLIMIO, TOJYyYaeMyl0 M3 pPa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
KOMMYHUKaI, IHTepHET U ApyTHX);
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cOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  HKOJOTHYECKU
1eJ1ecCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATETLHOCTH B LEISAX
COXpaHEHUsI CBOETO 3JI0POBBSl U OKPY’KAIOIIEH MPUPOJHON Cpelibl, 0OCO3HABATh
OMAaCHOCTb BO3/ICHCTBUS HA KMBbIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mpuMepax crnocoObl YMEHBIIECHUS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHN3M YEJIOBEKA;

JUIsE OOYYarOIIMXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTAMHM 3JI0POBbS: YMEHHE
NPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX M CHA0OBUASIIMX OOYYaIOIIMXCA: YMEHUE MCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins aig 3anucu XuMHUYECKUX

dbopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KourpoJubnbie | IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 3
M. bytieposa
Htoro no pasznemny 3
Pasnen 2. YraeBonopoabt
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
99 HenpenenbHble yriaeBogOPOIbl: aIKEHBI, 6 1
aJIKaJUEeHBbI, aJTKHUHbI
2.3 ApoMaTn4eckue yrieBo1oposl 2
54 [TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciiopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 3
39 Anbnerunsl. KapOoHOBBIE KUCTIOTBI. 7 1
CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1
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Utoro no pazgeny

13

Pa3znen 4. A3oTcoaepxaiue oOpraHnyecKue coeuHeHust

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Hroro no pazneny 3
Pa3zaea S. BoicokoMoJIeKyIsIpHBbIE COeINHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KouunyecTBo 4acoB JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uu¢pposbIe
Ne ni/mt P Kontpoabsnbie | IIpakTnueckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepnoanueckuii 3aK0H
11 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
snemenToB /I. 1. Menaeneena
19 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEeaKITun 6 1 1

28



Uroro no pazgeny

13

Pa3nes 2. Heoprannueckasi XuMust

2.1

MeTtanibl

2.2

Hemetamiel

2.3

CBs13b HCOPraHN4YCCKUX U OPraHUuYCCKUX

BCIICCTB

Hroro no pasaceiny

17

Pa3zgea 3. XuMus 1 Ku3HbL

3.1

XUMHUS U )KU3Hb

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34 2

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoTbI

IIpakTHYeckHe
padoTbI

JlaTa
H3y4YeHUs

DJICKTPOHHBIE
uugposeie
o0pa3oBaTte/ibHbIE

pecypcbl

[Ipeamer oprandecko XUMuH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
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Teopust CTpoOeHUs OPraHUuYECKUX
coenunenniit A. M. bytnepoga, eé
OCHOBHBIE MTOJIOXKEHUS

[IpencraBnenue o knaccuukanuu
opranudeckux Bemiects. Homenkiarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPTaHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH P

Mertan u 3TaH — npocTenIme
MIPEICTAaBUTENH aJIKaHOB

ANKeHBI: cOCTaB U CTPOCHHC, CBOMCTBaA

OTUjeH u IMPOIUJICH — HpOCTeI\/'IH_II/Ie
MNpEACTABUTCIIN AJIKCHOB

[TpakTruyeckas padora Ne 1. «Ilomyuenue
ITWIECHA U U3yYEHUE €TO CBOMCTB

Ankanuensl. byraauen-1,3 u
MeTunoyTanuen-1,3. [Tonyuenue
CUHTETHUYECKOTO KaydyKa ¥ PE3HHBI
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AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHUM psAll. ALETUIICH —
MPOCTEUIIININ MPEICTAaBUTEIb ATIKHHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 ApeHnbl: 6eH301 1 TOIy0J. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBSI3b YIJIEBOJIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KjlaccaM
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOIOB:

14 MIPUPOHBII ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOJIOB:

15 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu

16 KontponbHas padota no pazaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoroaTroMHbI€ COUPTHI: 3TUIICHTIUKOIb U
TIIMLEPUH

19 DeHOII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE

20 Anbneruisl: GopMabIeTUa U
aneTanpaerul. AeToH

91 OnHOOCHOBHBIE IIPE/IebHbIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHasl U YKCyCHast
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22

[Tpaktuyeckas padora Ne 2. «CBolicTBa

pacTBOpa YKCYCHOM KHCIOTBD»

CTeapI/IHOBaﬂ M OJICMHOBAs KHMCJIOTHI, KaK

23 MPECTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

24 MBpbLa Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE
CrnoxHble 3(UPHI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

26 XKupsr: runponus, npuMeHeHue,
OMoJIOTNYecKast POJIb KUPOB
VYraeBojpsl: cOCTaB, KiIaccuuKanus.

27 Baxwuelime npencTaBuTeNu: rir0K03a,
¢bpykTo3a, caxaposa

98 Kpaxmai u memosno3a Kak mpupoTHbIe
TIOJTUMEPHI
Kontponbnas padota mo pazaeny

29 «Kwucnopoacoaepxaiiue opraHuuecKie
COEIMHEHUS»

30 AMUWHBI: METHJIAMHUH W aHUJITHH
AMWHOKHCIIOTHI KaKk aM(OTEpHBIC

31 OpraHUYECKUE COCAMHEHUS, UX
Ouosiornyeckoe 3HaueHue. [lentuapt

30 benku xak npupoaHsie

BBICOKOMOJICKYJISIPHBIC COCIMHCHUA
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33

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

34

OcHoBHBIC MCTOJABI CHHTC3a

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
[Inactmaccel, Kay4ykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

11 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThbI

IIpakTH4eckune
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIC

pecypchl

XUMHUYECKUH IEMEHT. ATOM. DIEKTPOHHAs
KOH(Urypalus aToMOoB

[Iepnoanueckuii 3axoH u [lepnoandeckas
CHUCTEMa XMMHUYECKUX 3y1eMeHToB []. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX AJIEMEHTOB M UX COCTMHEHHH 110
rpyIIaM ! epuoaaM. 3HaueHUe
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J1. MeHaeneeBa B
pPa3BUTUHU HAYKU
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Crpoenue BemiecTBa. XUMUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENEHOCTD.
Crenenb okucneHud. BemiecTsa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJIIPHOT'O
CTPOCHUS

ITonsiTuEe O AUCIIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10515 BEILIECTBA B pacTBOPE

Knaccudukanus n HoMEeHKIaTypa
HEOPraHWYECKUX coeNMHEHN. [ eHeTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHbBIX
KJ1acCOB

Knaccudukanus XxumMuueckux peakiui B
HEOPraHWYECKON U OPraHUYECKON XMMUH.
3aKOH COXpPaHEHUsI MacChl BEIECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

Cxopoctb peakiui. OOpaTrMble peakiuu.
XUMHUYECKOE PABHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pEaKLIMN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BojopoHOM Tokasarene (pH) pactsopa.
Peaknuu nonnoro oomena. ['maponus
OpraHMYECKUX M HEOPTraHMYECKUX BEIIECTB




12

OKUCIUTENBHO-BOCCTAHOBUTEIILHBIC
peakuuu. [lonsiTre 00 snexTponuze
pacIuIaBoOB ¥ pacTBOPOB COJIEH

13

KonTponpHas padora mo pazaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

14

Mertauibl, ux nosnoxenue B [lepuoanueckoit
cHCTEeME XUMHUYECKUX deMenToB [[. U.
MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O0mMe pU3NIECKHEe CBOMCTBA
METaJUIOB
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15

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HaIPsHKEHUN METaJlIOB

16

XHUMHUYECKHE CBONCTBA BaXKHEHIIIMX
METaJUIOB (HATpUH, Kajaui, Kajablui, MarHuii,
AIIOMUHUI) U UX COEIUHEHUI

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKele3a U UX
COeTUHEHUN

19

[IpakTuueckast padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Metainp»"

20

HeMeTaJ'IJ'II)I, X IIOJIOKCHUC B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nuecKkre CBOMCTBA HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCTIOpoJia, cephl, hocdopa u yrieposaa)

22

XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPhI U UX
COEeTMHEHNN

23

XuMHYecKue cBoOCTBa a30Ta, pocodpa u ux
COEeTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yTIIEpoJ1a, KPEMHUS U
UX COCIUHEHUN

25

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX
COECTUHEHNN

26

O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
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Tteme «Hemeramiey. Beruucienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXHUMHYECKHUE PACUETHI

[Ipaktuueckas padora Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1
"Hemeramist"»

28 KonTtponpsHast pabora o Temam «MeTayuibny 1
n «Hemeramibny

29 Heopranudeckue u opraHndeckue KUCIOTHI. 1
Heoprannyueckue u opraHndeckue OCHOBAHUS
AmboTepHbIe HEOPTaHUIECKUE U

30 opranuveckue coepuHeHus. ['enernaeckas 1
CBSI3b HEOPTAaHMYECKUX U OPTaHUIECKUX
BELIECTB
Pons xumuu B o0ecrieueHUN SKOJIOTHYECKOM,

31 HSHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1
Pa3BUTHUU MEAUIIMHBI
[IpencraBienust 06 0OIMMX HAYIHBIX

32 MPUHIINIIAX POMBIIUIEHHOTO MOTYYEeHHS 1
BaXKHEUIIINX BEIIECTB

33 YenoBek B MHpE BEIIECTB U MaTePHAJIOB

34 XWMHUS U 3J0POBBE UEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Pynsutuc I'.E., ®eapaman @.I". Xumus 10 knace. YueOHUK aiis
o0meoOpaszoBarenbHbIX yupexaeHuit - M.: [Ipocsemnienne, 2022
Pymsutuc I'.E. ®enpaman @.I'. Xumusg 11 knace. YueOHuk ais
0011e00pa3zoBaTeNbHBIX yUpexaeHuit - M.: [Ipoceemienue, 2022

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

bu6moreka I{OK https://m.edsoo.ru
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