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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
dbenepanbHOlt 00pa3oBaTEIbHONW MPOTPAMMBI CpPEAHEro 001Iero oOpa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B DeaepallbHOM  TOCYJIapCTBEHHOM
obpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHusauusx Poccuiickoi
denepauuy, peamu3yOIIMX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX TONOXKeHH «Crparernn pa3BuTHs BocnuTaHus B Poccuiickoin
®deneparuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oO1el cTpareruu 00yueHus, BOCIUTAHUS U Pa3BUTHUSL OOYYAIOMIMXCA CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIN
koHnentyaibHble 1oyioxkeHus PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJISH,
colepKaHusi, Pe3yJlbTaTOB OOy4YeHUss U TPEOOBAHHM K YPOBHIO MOJATOTOBKH
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111€00pa30BaTEeIbHON  OpraHu3aluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTA. OHO CIYXUT 3aBEpIIAIONIMM 3TallOM peaju3aluud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIINX
LEJIOCTHOM CHCTEeME XUMHUYECKOTOo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyJIbTYpPhl
YeJIOBEKa, a TAaKXE€ OKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3I0pOBBI0 M MNpUPOAHON cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyyJaronuxcsi Ha ypOBHE CpeJHEro o01ero o0pa3oBaHUs CPEJCTBAMH Y4eOHOTO
npeamMera «XHMHS», COJEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU C YYETOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYEHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odrero oopazoBanus B Poccuiickoii denepanuu.

XuUMUSL KaK AJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPaeT 0COO0yI poOJib B
COBPEMEHHOM LMBWIM3AIMKU, B CO3JJaHUM HOBOW 0a3bl MaTepuasbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATIBLHOIO HAYYHOTO MBIIUICHHUS,
B CO3/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIMIEM MHUPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHM Ha OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU IPUMCHCHHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhlI, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJa W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJAaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTMM HallpaBJIeHA HA pPELICHUE
NI00ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MMaCHOCTH U OXPaHbl 3J0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kimaccel, 6a30BbIN YpOBEHB
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM I BBIPaOOTKHM  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKIKYEHUS B JKU3Hb COLMyMa, MPOJIOJHKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOwW@ass U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 OO0IIeH XUMHUU) U
OpraHnyeckon xuMuu. PopMUpOBAHME NAHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTb PacCMOTPEHHS BCEr0 MHOI000pa3us
BELIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepxanus KypcoB — «Opranwdeckas xumus» u «OOmas u
HEopraHuyeckas XuMus» copmupoBaHa B IMporpamMMmMe MO XUMHU Ha OCHOBE
CHUCTEMHOTO TOJAXO0/Ja K U3Yy4YeHUI0 y4eOHOro wmarepuaia Hu 0OyClOBJEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEIIECTBA
paccMaTpUBaKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHMM, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M  DIJIEKTPOHHBIX
NpeICTaBlIeHUd O CTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEOWHEHUU. B Kypce OpraHnueckod XUMHM IMOJYyYarOT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MPEICTABIICHUS O XUMUYECKOM CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, 0 XUMUYECKOW PEaKIUU.

[lon HOBBIM yriaoM 3peHUss B IpeaMere «XHUMHsD» 0a30BOro ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHus
TEOPETHUUECKHl MaTepuadl M (AKTOJIOTMYECKUE CBEICHHMS O BEIeCTBaX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUSD» O00yYarouuMcsl TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



Iy0)Ke TOHSATh HUCTOPUYECKOE M3MEHEHHEe (YHKIMH 5TOro 3akoHa — OT
000011ar01IeH 10 00BSICHSAIONICH ¥ IPOTHO3UPYIOIICH.

Ennnasg cucrema 3HaHMM O BaKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpoTeKaHus jgomnojHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICPKAHUS, HMEIOIIUMHU KYJIbTYpOJIOTUUECKUNH W MPUKIATHON
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT MOHMMAHHMIO B3aHMMOCBSI3M XUMHUHU C
IpYyTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II0O3HABATEIBHOW U NPAKTUYECKOU
NEATEeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUNW XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKA OCMBICIMBATH HH(POPMALMIO U
NPUMEHSITh €€ Ui TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
AKCIEPUMEHTATBLHBIX HCCIIEA0BATENbCKUX 3a7a4. B 1ie1om conepxanue yyeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMUXCSI MUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPTaHUYECKOro M
OpPraHUYecKOro MHpa, OOYCJIOBICHHOCTh CBOWCTB BEHIECTB HX COCTAaBOM U
CTPOCHHEM, I[I03HABAEMOCTh NPUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelIeHus] TPOTUBOPEYHI MEXAYy HOBBIMH (aKTaMHd U  TEOPETUYCCKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEHICHUU SKOJIOTHUUECKUX Mpobiem, a
TaKke MpoOaeM cOepekeHUsT YHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTHUS U COLMAIM3ALUU
oOydJaronuxcsi TPUHATHIE MPOrPaMMON IO XUMHUU TMOJXOJbI K OIPEACIICHUIO
colepKaHUsi M TOCTPOCHUS TpeAMeTa MpeAyCMaTpuBalOT (QopMUpPOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEWCTBUH, UMEIONIUMX 0a30BOe 3HAYEHUE IS
pa3IUYHBIX BHJOB JEATEJIBHOCTH: pelleHus mpoljieM, TMOWCKa, aHaau3a |
00paboTku nHpOpMAIH, HEOOXOIUMBIX JIJISI MPUOOPETEHUS OIbITa TPAKTUICCKOMN
U HCCIIEI0BATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPEIHETO 00Iero 00pa3oBaHus, IPU ONPEACICHUU
COJIEPKATEIIbHOW XapaKTepUCTUKHU I1IeJIe HM3y4YeHHUs MpeaMEeTa HalpaBICHUEM
MEPBOCTEIICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMeTa SBJISIETCS BIOJHE OMPAB/IaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TJVIABHBIMHU LEJSAIMH HM3Yy4YEHHsS IPEIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) SBIIAIOTCSA:

e (QopMHpOBaHUE CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IEeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEeaKIMi, HEeOoOXOAMMBIX [JIsi MNpUOOpeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOIMX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBUII
0€30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTtum, conepkareiibHas XapakKTepUCTHKa LEeJIel U 3a1a4 U3y4eHHUs
peaIMeTa B IPOrpaMMe [0 XMMHUH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU MPHOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoBanus. CeroaHs B
NpernojaBaHu  XUMHM B OoJiblliel  CTeMeHH OTHAETCS  MPEeANOoYTEHUE
PAKTUYECKONM KOMIIOHEHTE COJAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJTOTOBKY BBIMMYCKHUKA 00I11€00pa30BaTEeIbHON OpraHu3aliy, BIAJCIOIIET0 HE
HaOboOpoM 3HaHUM, a (YHKIMOHAJIHLHOW TPAMOTHOCTBIO, TO €CTh CHOCOOaMHU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUs 3HAHUU M MPUMEHEHUS UX B PEAbHOMN KU3HU
JUTSL peLICHUS] TPAKTUYECKUX 3a]1a4.

B cBs3n Cc 3TUM TOpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUpPYIOIIee
3HaY€HUE MPUOOPETAIOT TaKUE LT U 337a4H, KaK:

ajantanys 00y4arolMXcsl K YCJIOBHSM JWHAMHUYHO Pa3BHBAIOLIErOCsS MUPA,
dbopMHUpOBaHWE  UHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHSATHUIO TPAMOTHBIX
pElICHUI B KOHKPETHBIX KU3HEHHBIX CUTyallUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHne y OOy4alOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), HMMEIOIINX YHHUBEPCAIbHOE 3HAYEHUE [JIs Pa3IUYHBIX BHUIOB
NEeSATENbHOCTU: PelleHus] MpoOseM, MOUCKa, aHaiu3a U o0paboTKu MH(OpMaIuH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUs] ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
B&XHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe I OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
MIPOLIECCOB HA OPraHU3M Y€JI0BEKa U IPUPOIHYIO CPEY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yJaroIIMXCs: CHOCOOHOCTH CAMOCTOSITELHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KM3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BaAThH
COBpEMEHHBIE MH(POPMAIIMOHHBIE TEXHOJOTUHU IS TIOMCKA M aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dbopMupoBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOLMATUBHOTO U JIOTHYECKOTO
MBIIIJICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHUH W TPOBEACHUU XUMHYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTU XMMHH, €€ BaXXHOW POJM B PEIICHUH TJIOOATBHBIX MpoOJIeM
PaIMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TTOTIOJTHEHHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs1 NMPUPOAHOTO PABHOBECHSA, OCO3HAHUS HEOOXOJIMMOCTH OEpexHOro
OTHOIICHUS K TPUPOJIE M CBOEMY 3/IOPOBBIO, a TakKe MPUOOPETEHHs OMbITa
UCTIOJIb30BAaHUS TOJIYYCHHBIX 3HAHWM A MPUHATHS TPAMOTHBIX PEHICHUN B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yueOHOM miaHe cpenHero ooOImero oOpa3oBaHUSI TPEAMET «XHUMHUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeIMETHON o0nacTu «EcTecTBEeHHO-Hay4HbIE
IPEIMETHI».

OO1ee 4ncIo 4acoB, OTBEAEHHBIX ISl M3YYEHHUS XUMUH, HAa 0a30BOM ypOBHE
cpenHero oo0miero oopasoBanusi, coctabnusger 68 vacos: B 10 kimacce — 34 yvaca (1
yac B Hezeno), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJEPXXAHME OBYUYEHUA
10 KIIACC
OPTAHNYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYeCKOM XUMHMHU

[Ipenqmer opraHnuecKoil XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHsS OpPraHUuYeCKHUX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE N0OJ0KeHUS. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYeCKUX BeHIeCTB. [ omoJyorus, u3oMepus. XUMHUYECKass CBS3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o KiaccupuKalMu OpraHuyeckux BemiecTB. HoMmeHkmarypa
OpraHUYeCKUX COCJIIMHEHUW (CHCTEMaTUyecKas) M TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OMKCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB
MpU HarpeBaHuu (IJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psiag. Meran u 3TaH —
IpocTelline MNPEJCTABUTENN alIKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOICTBa
(peakuuu 3aMelleHHs] W TOPEHMs), HAXOXKIEHUE B MPUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUIA psil. DTHUIEH U MPONUIIEH —
MPOCTEUIINE TPEICTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, THUApPATALUUA, OKHUCICHUA H
NOJINMEPHU3ALINH ), TOJYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEWIIWE
XUMHUYECKHE CBOMCTBa (peakius noaumepusanuu). [lonydeHne CHHTETHYECKOIO
Kay4dyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIIMIA NPEICTaBUTENb AQJIKHMHOB: COCTaB, CTPOECHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (pEaKkLUMH T'MAPUPOBAHMS, raJOr€HUPOBAHMS, THApPATALIUH,
rOpEHUs), OJYyYECHUE U IPUMEHEHUE.

Apensl. benzoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHUE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJyYEHUE U MpUMeHeHue. Tonyon:
cocmas, cmpoenue, (usuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUs), NoNyYyeHue u npumenenue. TOKCUYHOCTh



apeHoB. l'eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALMMHA K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble UCTOYHUKHM YIIIEBOAOPOAOB. lIpupoaHbii ra3 v IOIYyTHBIE
HedTsaHbie Ta3pl. Hedpts u e€ mpoumcxoxnenue. CrocoObl mepepaboTku HePTH:
NEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTaIUTUYECKUi), mnupoaus. I[lpomykrsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3naMu IJJaCTMAcC, KAaydyKOB MW PE3UHBI, KOJUIEKIUU
«Hedpte» u  «Yromp», MoJenupoBaHHE  MOJIEKYJ]  yIJIEBOJOPOAOB |
rajJOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUUECKON pabOoThl: MOJyYEHHUE ITHIICHA
Y U3YUYEHHUE €0 CBOMCTB.

PacuétHrle 3agaun.

BblunciieHdsT 1O YpaBHEHHIO XWMHUYECKOM peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOIO BEILECTBA WJIM IIPOAYKTA PEAKIUMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHble OQHOATOMHBIE CIHUPTHL. MeETaHOJI MW OJTAaHOJN: CTPOCHHE,
(¢u3nueckue MW XMMHYECKHE CBOWCTBa (peakUuMUW C aKTUBHBIMU METaJlIaMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHUE), NpUMEHEHHE. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. J/IelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaroMHble  CIHUPTHL. ODTWICHIJIMKOJAb W  TIIHLEPHH: CTPOCHHE,
¢u3nueckue W XUMUYECKHME CBOWCTBA (B3aMMOJECHCTBUE CO ULIEIOYHBIMU
MeTallaMH, KaueCTBEHHas pEakUuss Ha MHOIOAaTOMHBIE cIUpThI). JleiicTBue Ha
opranusM yenoseka. [I[puMenenne rimmuepuHa U TUIICHIJIMKOIIS.

®deHon: CTpOCHHME MOJEKYJbl, (U3NYEeCKue U XUMHUYECKHE CBOMCTBA.
Toxcuunocts (penona. [lpumenenue genona.

Anpneruapl U kemowuwvl. DopManpaeruj, aneTAIBAECTHI CTPOCHHE,
¢usznyecKkue U XUMHUYECKHE CBOMCTBA (peaklUWU OKUCICHHS U BOCCTAHOBJICHHUS,
KauECTBEHHBIC PEAKIMH), [I0JyYEHNE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCyCHasi KHCJIOTBI: CTPOCHHE, (PU3NYECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
oO1ue i Kiacca KUCIOT, peakuus dTepuuKaiim), MoayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBAs KHUCIOTHI KaK MPEACTABUTEIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbUTa KaKk COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOLIEE JIeHCTBUE.

CrnoxHble >(QUpbl Kak IPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xxupos. buonornueckas

POJIb JKUPOB.



VYrneBoabl:  cocraB, KilacCUHKAnuUs ~ YIJIEBOAOB  (MOHO-, JHU- H
noJyiucaxapubl). ['oko3a — MpocTeinii MOHOCaXapul: OCOOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKME W XUMHUYECKHE CBOICTBAa (B3aUMOJEWUCTBHE C
rugpokcuaom menu(ll), okuciaeHne amMmMuadyHBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpPOJKEHHE TJIOKO3bl), HAXOXKIEHUE B IPUPOJE, NMPUMEHEHUE,
ouonornueckas poib. Porocunte3. OpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeJUoNIo3bl.  Du3Mueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
poBe/ieHne, HAOJIOJICHHE W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KAaY€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIUPTOB (OKUCICHUE AITaHOJa
okcuznoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJIEHCTBHE TJHUIIEPUHA C
ruapokcugom meau(ll)), anprerunoB (OKucIeHHEe aMMUAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) m rumpoxcumom wmemu(ll), B3amMopeicTBHE Kpaxmayia ¢ HOJOM),
MPOBEJICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacuétHrle 3agaun.

BblunciieHnsT 1O YpaBHEHHIO XWMMHUYECKOW peakuuu (Maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 HUCXOJHBIX BEIIECTB WM IPOYKTOB PEAKLIUN).

A30TcoziepKalue OpraHuuecKue COeTMHEHHS.

AMMHOKHCIIOTHl KaK aM(pOTEepHbIE OpraHuyeckue coeauHeHus. duznueckue
U XMMHUUYECKHE CBOICTBA aMUHOKHUCIOT (HAa mpumepe TiuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpUYHAA M TPETHYHAsl CTPYKTypa OenKkoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
THIPOJIN3, IEHATYpallMsl, KAYEeCTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEpUMEHTAIbHBIE METOJbl HM3Y4YEHHUsS BEIIECTB M HUX MPEBpaIICHUI:
HaOII0/ICHHE U OMMCAaHHUE JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalus OEJIKOB MpHU
HArpeBaHHHM, [IBETHBIC PEaKIIUU OEITKOB.

BbicokoMoJieKy IsipHbIe COeIUHEHHU S

OCHOBHBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHN —
MOJIMMEPHU3ALMS U TTOJTUKOHICHCALIUS.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEeHHE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3H.



Peanuzanusa MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BAaHWE KakK OOIIMX €CTeCTBEHHO-
HAayYHbIX TOHSTUWA, TaK W TOHITUMN, SIBIAIOLIIUXCS CUCTEMHBIMHU JJIsI OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO0mire ecTeCTBEHHO-HAYYHBIE MOHSTHUS: SIBIICHUE, HAYYHBIN (DaKT, TUIIOTE3A,
3aKOH, TEOpHs, aHAIN3, CUHTE3, KiacCu(HKaIus, MepuoIudHOCTh, HAOII0IeHN e,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

@usnka: MaTrepus, DJHEPrHs, Macca, arToM, JJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUM ypOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NYECKUE BETUYMHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BELIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTUYECKH AaKTUBHBbIC BellecTBa (OENKH, YIIIEBOIBI, >KHUPHI,
(bepMeHTHI).

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pecypchl.

TexHoyOrUs: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO MUTAHUS,
MOIOIIIAE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE MPENAPAThI, MaTEPUAJIbl U3
VMCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHUU

XumMudeckuii 3iaeMeHT. AToM. Sapo aroma, H30TONbL. DJIEKTPOHHAs
000JI04Ka. DHEPreTHIecKrue ypoBHH, MOJAYPOBHU. ATOMHBIC opOuTtau, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmlpe/iesiCHUs] 3JIEKTPOHOB MO OpOUTANsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJAO0B. DIEKTPOHHAS KOH(UTYpAIUs AaTOMOB.

[Tepuoanueckuit 3akoH u [lepronnyeckas cucteMa XUMUYECKUX SIIEMEHTOB
. Y. MenneneeBa. CBsi3b NMepUOIUYECKOTO 3aKOHA U [leprnoguyeckoid cucTembl
xuMu4eckux asneMeHToB Jl. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX U CIOXXHBIX BEIIECTB MO TPYIIaM U TEPUOJIAM.
3HaYEHHE NEPUOUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenune BemecTBa. XUMHYECKAss CBSI3b. BHIBI XMMHYECKOW CBA3U
(KOBaJIEHTHAs] HEMOJISIpHAs M TOJIIpPHAsi, MOHHAs, MeTajuindeckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHUMHYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHHOHBI.



BemectBa  MOJEKYJSPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTBA. TUIbl KPUCTALNINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.

[Tonstue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J1s1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Howmenkmarypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYECKass CBA3b HEOPraHWYECKHX BEIIECTB,
MPUHAICKAIIUX K Pa3IMYHBIM KJaccaM.

Xumuyeckas  peaknus. Knaccudukanuss  XUMHUYECKUX — peakiuid B
HEOPraHMYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU NMPU XUMHUECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XHUMHUYECKOE paBHOBecHue. @DaKkTOpbl, BIMAIOIIUE HA COCTOSAHUE
xuMu4deckoro paBHosecus. [Ipunnun Jle [latense.

DnexTponutuyeckas nuccormanusi. CuibHbIC U cadbie diaeKkTpoiauThl. Cpena
BOJHBIX paCTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IEJIOYHAS.

OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
neMoHcTpauus Tabmun «llepuonnueckas cucreMa XuMu4ueckux 3neMeHToB [l .
MenneneeBay, U3ydeHUE MOJIENIEd KPUCTAJUIMYECKUX PEIIETOK, HAOMIOJCHUE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U Ja00OpPaTOPHBIX OIBITOB (Pa3I0KEHUE TTEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEEIEHUE CPEAbl PACTBOPOB BEILIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIMKATOPA, pEaKUHH HOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUIECKON paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
XAMHWYECKON PEAKIIUI.

Pacuérnrle 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XHMMHUYECKHUX pEakluii, B TOM YHUCIE
TEPMOXUMUYECKUE PACUEThl, PACUEThl C HCIOJB30BAHUEM MOHATUS «MacCOBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel. Ilomoxxkenue HemetaiuioB B llepuoamueckon  cucreme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJIOTPONUS HEMETAUIOB (HA MpuMeEpe
KHCIIOpoa, cephl, pocdopa u yriepona).

XUMHUUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHs)) M UX  COEOUMHEHUUA  (OKCHIIOB,
KHUCIIOPOACOIEPKAIINUX KUCIOT, BOJOPOAHBIX COETUHEHUN).

[IpuMeHeHne Ba)XHEUIIMX HEMETAIUIOB U UX COCUHEHHM.



Meramuisl. [lonoxenue meramnoB B Ilepuogmyueckont cucteMe XMMHYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JO0YEK
atomMoB MeTasuioB. OOmue puznueckue cBoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUN PSJ HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAJUIOB (HATPHM, KaJiui, KaJbIUH,
MarHui, aTlOMUHUAM, ITMHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue crocoObl MoJydeHUssT MeTauioB. IIpuMeHeHne MeTaloB B OBITY U
TEXHHKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBPALICHUI:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBb», 00pa3IlOB HEMETAIIOB, pEIICHUE
AKCTIICPUMEHTAJIBLHBIX 3a/a4, HaOJIOJIEHWEe M OIMCaHHWE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U IIeJI0YeH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLJIOB).

PacuérHbie 3agaum.

Pacué€Ttel mMaccel BemecTBa Wi 00bEMA Ta30B MO W3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WJIM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB,
pacu€rsl Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponap xuMum B 0OCCIIieUYEeHHH SKOJOTHYSCKOM, SHEPreTHUSCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIHI.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIILIEHHOTO
MOJIYYEHHUS BAXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpPUAJIOB: BaXXHEWIIHE CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUIHMOHHBIE MaTe€pualibl, Kpacku, CTEKJIO, KepaMHKa,
Marepuaibl JJisl 3JIEKTPOHUKH, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEpAJIbHbIC
ya0OpeHus.

Xumusi U 3I0pOBbE YEJIOBEKA: MpaBUJIa MCHOJb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMHUU
B MOBCEIHEBHOW JKU3HM.

MexnpeamMeTHbIE CBA3U.

Peanuzanus  MeXOpeAMETHBIX  CBA3€M MpU  HU3YUYEHUH  OOmed
HEOpraHndeckord xuMuu B 11 Kiacce oCylIeCTBISIETCS YEpPE3 MCIOJIb30BAaHUE KaK
oO0IMX eCTEeCTBCHHO-HAYYHBIX TOHSATHH, TaK W TOHATHUNA, SBJISIONIUXCS
CHUCTEMHBIMHU JJIs1 OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmMe eCTEeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4HbIM (DAKT, TUMoTes3a, 3aKOH,
TEOpHs, aHadu3, CHUHTE3, KiIacCUPUKaUsi, TMEePUOJIUIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBJICHHUE.



dusuka: maTepus, IHEPrusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaAHMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKHI YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUECKHE BEIUYUHBI U €IUHUIBI HX
U3MEPEHHsI, CKOPOCTb.

buonorus: kinerka, oOpraHusM, 3KocHcTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEILLIECTB B OPraHU3Me.

['eorpadus: MuHEpanbl, TOpHbIE TOPOABI, TOJE3HBIE UCKOMAaeMbIe, TOILIHBO,
PECypCHl.

TexHonorus: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTyprusi, IPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUaNIOB, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, MHUIIEBas
IOPOMBIIIICHHOCTh,  (hapMalleBTHUECKass  IMPOMBIIIJICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHUX TpenapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTepHasoB,
AJIEKTPOHHASI POMBITINIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJlbTaTaM OCBOCHHUS
00y4aloImMUMUCId TpPOorpaMM CpeaHero o0OIero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJMEeTHbIM M MOpeaAMeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHErO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o01m1ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW TPAKTAHCKOW HIACHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEICICHUIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAAUIIMKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEeSATENBbHOCTH HEHHOCTHO-CMBICIIOBBIMUA YCTAHOBKAMH, MPUCYIIMMH 1LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIM4YK€ MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CHOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUSI MpeAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOM MAESATENBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH 1IECHHOCTSIMU
U HJIeaJjaMU POCCUHCKOIO TPa)KJaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMPOIECcCam
CaMOTO3HAHUs, CaMOpPAa3BUTHUS M HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yUarmuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEILHON M TPAKTUYECKON NESITEIbHOCTH
o0ydJaronuxcst 1o peaau3aiyy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpaxaaHCKOTr0 BOCIMTAHMS

OCO3HaHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)KECHHUS K 3aKOHY U ITPABOIOPSAIKY;

NPEACTABICHUS O COLUMAJbHBIX HOPMAax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEHICHUU yUE€OHBIX M MO3HABATEIBHBIX 3a/1ay, BBHIMOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEHTbI JPYTUX MIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUCOHOU IESITENHHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

LEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HAcCJIEOUIO
OT€YECTBECHHON XMMUM,

YBOKEHHSI K TPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M MPAKTUYECKOTO
NPUMEHEHUS! XMUMHUU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKHU €CTh Pe3yjbTaT
JUIMTENIbHBIX ~ HAaOJIOJEHUM, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSIHHOTO TPYyJa YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCIEIYIOMIEM
aHanu3e MH(opMalKKu O MEePEOBbIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE TMOBEJACHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHE TMOCJEACTBUNA STHUX
MOCTYTKOB;

4) popmupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHM3HMYECKOMY U
MICUXUYECKOMY 3710POBBIO;

coOmroieHus mpaBui 0€30MacHOro oOpalieHus C BEllecTBaMu B OBITY,
MTOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIIBHOCTH;

NMOHMMAHHUS LEHHOCTH TNPaBWJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIINX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHuUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEUICHUUM NPaKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YKUCJIE HA OCHOBE NPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XMMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHusi, Oyaymieil npodeccu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
HPKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHON CPELBI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs. BOPOCOB PAllMOHAIBLHOIO MMPUPOAOTIOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
IPUPOIHON cpejie, YMEHHsI MPOrHO3UPOBATH HEOJIArONPUSATHBIE KOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEeSATEeNbHOCTH AKOJIOTHYECKOH HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIOCOOHOCTM U yMEHHUS AaKTUBHO TNPOTHUBOCTOSTH HJICOJOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACTaBiIeHUs] 00 OKPYKaloleM MHUPE KaK O €JUHCTBE MPUPOJbI M YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeHIeHWH TMPOOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAaMpaBJICHHOCTH W BaXXHOM poOJM B
CO3JJaHMU HOBOMW 0a3bl MaTepUaIbHON KyJbTYpbl, pELICHUU TI00aIbHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OECIICUCHUU YCIOBHUI
YCHEIIHOTO TPyJAa U OKOJOTUYECKH KOMQPOPTHOM IKM3HU KaXKIOr0 UJieHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUS CYUIHOCTH METOJIOB
MO3HAHUSA, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh



MoJIy4aeMble 3HAHMS JIJISl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpA U
POUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4yHbIX (AKTOB M MMEIOIIUXCS [JaHHBIX C LEIbI0 MOJyYEHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO MCIOJb30BaTh XHMHYECKHUE 3HAHMS I
peleHus npodaeM B pealbHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM AESTEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caM0o00Opa30BaHMI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW MO XHUMHH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax npodeccruoHaIbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS yUe€OHOro mpeaMera «XuMUs» Ha
YPOBHE CpeHero o01ero o0pa3oBaHus BKIOYAKOT:

3HAYMMBIE IS dbopMHpOBaHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYUYHbIE MOHSATHUS, OTpaXKatoLUUe
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, Uccie0BaHne, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yHUBEpCalbHbIe Y4eOHbIE NEWCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), obecrieunBaronIne dbopmupoBaHue (GyHKIIMOHATBHOMN
IPaMOTHOCTH M COIMATILHON KOMIETEHIIUU 00yYarOIINXCS;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSI M YHUBEPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COLMAIIBHON ITPAKTHUKE.

MeranpenMeTHble pe3yiabTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHHMKATHBHBIMH W  PETYJATHBHBIMU
JICHCTBUSIMU.

OBuaaenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbHBIMHU
NeHCTBUSIMM:

1) 0a30Bble JJOoruYecKue JaeicTBUsI:

CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesTh LEJIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MMOCTABICHHBIMHU IEJISIMU;

HCII0JIb30BaTh IMPHW OCBOCHUW 3HAHUM HPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJIATh XAPAKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh HUX B3aUMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUS OTICIbHBIX (PAaKTOB 1
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB WU
XUMHUYECKUX PEAKIUN;

YCTAHABIMBATh IPUYUHHO-CIECJACTBEHHBIE CBS3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUU), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMbIX
SIBJICHUAX, (DOPMYJIHPOBATH BBIBOJIbI U 3aKJIFOUECHUS,

MIPUMEHSATh B MPOLECCE MO3HAHMS, UCIIOIb3yEMbIE B XUMUHU CHUMBOJIMYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUT
3HaK (CHMBOJI) DJJIEMEHTa, XUMH4YecKas ¢opmylsia, ypaBHEHHE XUMHYCCKOU
peakIuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATEJBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BAHHBIE MOJEJbHbBIC MPEICTABICHUS ISl BBIABICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUU.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIECTh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHUS BEIIECTB U XUMHUYECKHX
peaKuunii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITETbHO C(OPMYJIHPOBAHHBIE BOMPOCH B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JiJIT (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO IUJIAHUPOBAHUS U  IPOBEICHUSA
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHNS ¥ BBIBOJBI OTHOCUTEIILHO TOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISAITh OOOCHOBAHHBIN OTYET O MPOACIAHHOMN padoTe;

npuoOpeTaTb OMNBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHOM
NESTETHHOCTH, TPOSIBIATh CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3aj7ad, MPUMEHEHHUIO Pa3JIMYHBIX
METO/IOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMyJISIipHAsT JUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MIHTEepHEeTa), aHaIM3upoBaTh MHGOPMAIIMIO PA3IUYHBIX BUIO0B U (GopM
MPEJICTaBJICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HETPOTUBOPEYNBOCTb;



(GopMyIMpOBaTh 3alpPOChl U MPUMEHATh Pa3IUYHbIE METOABI MPU TOUCKE U
oToope wuHbOpMaALUM, HEOOXOAWMOW ISl BBIMOJHEHUS] YYEOHBIX 3ajad
OIPENICNIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX OUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TpEACTaBICHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIA A3BIK B KadyecTBE CpeAcTBa Npu padoTe C
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe ((U3UYecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00peBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJIATHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMH J1€fiCTBUSIMH:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITOJIHEHUS IPEITI0KEHHON 3a/1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peaqn3alii y4eOHOTO mpoeKTa U (GOpMyINPOBATH BBHIBOIbI
0 pe3yJibTaTaM MPOBEAEHHBIX HCCICAOBAHMM MyTEM COTJIACOBAHUS TO3UIUN B
X0/J1e 00CYX/IeHHUSI 1 0OMEHA MHEHUSIMHU.

OBgJ1ajieHHe YHUBEPCAJbLHBIMU PeryJIssTUBHbIMH e CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBAaTh U OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NeSTeNIbHOCTh, oOmpefenss €€ Ield U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeJjiaraeéMblii  alrOpUTM JEUCTBUIM TpHU
BBINIOJIHEHUH YYEOHBIX U HCCJENOBATENbCKUX 3a7ad, BbIOMpaTh Haumbosee
3Q(DEeKTUBHBII crmoco0 HX pemeHus ¢ Y4ETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHPHOCTH Ha OCHOBE CaMOaHaIu3a
Y CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHble  pe3ylbTaTbl OCBOCHMS Kypca «OpraHuyeckas XUMHSI»
OTPAKAOT:

chOPMHPOBAHHOCTh  TPEACTABICHHA O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B [O3HAHUU SIBIICHUU



opuposbl, B (HOPMHUPOBAHMM MBIIUIEHUS U KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM JUIsl pEIIeHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NMPUPOIHON
cpexne;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralIIie MOHATHS (XMMHYECKHI JJIEMEHT, aTOM, >JEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas]
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHAas
Macca, MOJISIpDHBIM 00BEM, YIJIEPOJHBIA CKeneT, (yHKIHOHAJIbHAs TIpyImna,
paaukan, U30Mepus, U30MEPBI, TOMOJIOTHYECKHUI P, TOMOJIOTH, YIJIEBOJIOPOIBL,
KHCIIOPOJ, U a30TCOJEpKAIIME COCAMHEHMS, MOHOMED, IOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COCAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
opranuveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JeXallie B OCHOBE NOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XWMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHUS O CBOWCTBAX, COCTAaBE, IOJYYEHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKa;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBAaTh UX B3aMMOCBA3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHSITHS MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJNB30BATh XMUMHUYECKYI0 CHMBOJIUKY JUISI
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMynl OpraHMYeCKHMX BEIIECTB W YpPaBHEHUN XHUMHUYECKUX pEaKiui,
W3rOTAaBJIMBATh MOJEIIA MOJIEKYJ OPraHMYECKUX BEIIECTB IS WIIIOCTPALUMU UX
XUMUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUM YCTaHABIMBATh MPUHAJICKHOCTh HM3YUYEHHBIX
OpraHUYEeCKUX BEUIECTB MO MX COCTaBy M CTPOEHUIO K ONpEAeIEHHOMY
KJaccy/Tpynmne coenuHeHuil (YTJIeBOJOpOIbl, KHUCIOPOJA U a30TCOAep Kallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematuyeckoi Homenkiatrype (IUPAC), a Taxke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUSl OT/AEJbHBIX OPraHUYECKUX BEUIECTB (ITWIECH, MPOMNMWIEH, alleTHUJIEH,
TWICHIJIMKONb, TNIHLIEPUH, (eHos, (HopMallbIeru, alueTaablerujl, MypaBbHUHas
KHCJIOTA, YKCYCHasl KUCJI0Ta, OJICMHOBASI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0KO03a,
$pykTO3a, KpaxmMas, LeTi0103a, IIUINH);

C()OPMUPOBAHHOCTh yMEHMsI ONPENENATh BUIbl XMMHYECKON CBSI3U B
OpPraHUYEeCKUX COCTMHEHUAX (OJMHAPHBIEC U KPATHBIE);



chOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranunveckux BeimiectB A. M. ByTiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChl BEILIECTB,;

chOpMHPOBAHHOCTh ~ YMEHHA  XapakTEpPU30BaTh  COCTAaB, CTPOCHHE,
bu3nYecKre M XUMHUYECKHE CBOICTBA TUMHUYHBIX MPEACTABUTENICH Ppa3IMUHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOINUJIEH, AalleTUJIEH,
oyranuen-1,3, mermnbOyramuen-1,3, GeH30J, METaHOJ], ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTaIbACTU]l, MypaBbUHAS M YKCyCHasi KHCJIOTHI, TJIIOKO03a,
KpaxmaJl, eJUTI0J103a, AMUHOYKCYCHAsl KUCII0Ta), WIUTIOCTPUPOBATh TEHETHUECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEakKlHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOJAHOTO
Colpbs (He(pTh, NPUPOAHBIM Ta3, Yrojib), CIHOCOOBI HX MEepepadbOTKH U
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WM TPOIYKTa
peakIuyu 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTb YMEHHMI BIaJAETh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJaX HAYYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XUMHUHU MPU U3YUYECHHUH BEUIECTB U
XUMUYECKUX ABJICHUN (HaOt0IeHne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHYECKUE 3HAHMS ISl TPUHATHS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPaBUiIa MOJIb30BAHUS XUMUYECKOM
MOCYJIO W JabOpaTOPHBIM OOOPYJIOBaHUEM, a TaKXKe MpaBHiia OOpalieHUs ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUUYECKHUX OTBITOB;

chOpMHPOBAHHOCTh yMEHHWH TUTAHUPOBATH W BBITIOJHATh XWMHUYCCKHM
AKCHEPUMEHT (IIPEBPALICHUS OPraHUYECKUX BEIIECTB MPY HArPEBAHUH, TIOJIyYEHUE
TUJIEHA W W3Yy4YCHHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEaKIMU OPTaHUYECKUX
BEILIECTB, JICHATypalusi OEJIKOB MpH HArpeBaHUU, I[BETHHIC PEAKIMU OCJIKOB) B
COOTBETCTBUM C TpaBWJIaMH TEXHUKH O€30MaCHOCTH TMpU OOpalieHuu ¢
BEIIECTBAMH U J1aOOpaTOPHBIM O0OpPYAOBAaHHEM, TMPEIACTABIATh PE3yJIbTATHI
XUMUYECKOTO DKCIEpUMEHTa B (opmMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u popMyJIUpOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uH(pOpMaIMIO, MOJIy4aeMyK U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaru, IHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
1eaecoo0pa3Horo TOBEACHUsI B OBITY W TPYIOBOM JACATEIRHOCTH B LEJAX
COXpaHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOILIEH MPUPOJHOM Cpelbl, OCO3HABATh
ONACHOCTh BO3JECHCTBUA HAa >KUBBIE OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BELIECTB, MOHMMAas cMbica nokasarens IIJIK, moscHiITh Ha mpumepax crocoObl
YMEHBUICHUS W MPEAOTBPALICHHUS HX BPEAHOTO BO3JCWCTBHS HAa OpPraHU3M
YEJI0BEKa;

JUIs 00YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUUYECKHX SIBIICHUM;

JUISL  CIICTIBIX M CJIA0OBUASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
pensedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpains ms 3anucu XMMUYeCKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIE pe3ylbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHUS» OTPAKAIoT:

c(hOPMUPOBAHHOCTb  MPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISIFOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJAbTYpbl JIMYHOCTH, €€
GyHKIIMOHATBHOU TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUICCKUX 337129
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO W IIPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHWM, KOTOpass  BKIIFOYAET:
OCHOBOITOJIAraloIne MOHATUS (XMMUYECKUN BJIEMEHT, aToM, u3orom, S-, pP-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAsS, METATUYECKas, BOJIOPOJIHAS ), KPUCTAJUITMYECKas pelIéTKa,
TANBl ~XUMHUYECKUX  PEAKLIMH, PACTBOpP, DJICKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTHUYECKAs] JIMCCOLMALNS, OKHCIWUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHYECKOM peakiuv, XMMHYECKOE€ pPaBHOBECHUE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunuecknii 3akoH Jl. M. MeHnneneena,
3aKOH COXPaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUHN S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHS NPUYUHHOCTH H
CHCTEMHOCTH XHMHYECKHUX SIBJIICHHH, (PaKTOJOTHMYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTU YETIOBEKa,;



chOpMHUPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, MUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUA MpPHU
OMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUIA;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPaBHEHUH XMMHYECKUX  pPEAKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTIEIBHBIX
HEOPTraHWYECKUX BEHIECTB (yrapHbld Ta3, YIJIEKMCIBIA ra3, aMMUaK, raméHas
W3BECTh, HEeTalIEHass U3BECTh, TUTHEBAs CO/A, IUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTb YMEHUMN ONpPEJIESATh BaJICHTHOCTb U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJAMHEHUAX PA3JIMUYHOIO COCTAaBa, BHUJ XUMHUYECKON
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOHASI) B COCIUHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
WOHHAs, METAJITMYECKas), XapaKTep Cpebl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHUI YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpeNeNEHHOMY KIaccy/rpymre
coeMHEHUM (TIPOCThIE BEIIECTBA — METAJIbI U HEMETAJIbl, OKCUbI, OCHOBaHUSI,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI MEPUOJAUUECKOTO 3aKoHa /I.
N. MenaeneeBa U I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX »dJeMeHTOoB 1-4 mnepuonoB Ilepuonuueckoil cUCTEMBI
xumMudeckux smeMentoB JI. M. MeHnpaeneeBa, MCHONb3ys MOHATHS «S-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTHYECKUE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U MX COEAMHEHUM
no nepuoaam u rpynmnam Ilepuoanueckoit cuctembl XumMudeckux 3memeHToB [1. U.
Menpeneena,;

chOpMHPOBAHHOCTh YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPraHWYECKUX BEIIECTB  PAa3JMYHBIX  KJACCOB,
MOATBEPKAaTh CYIIECTBOBAHWE TCHETHYECKOW CBSI3M MEXKJYy HEOPraHWYECKUMU
BEILIECTBAMU C MOMOIIBI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarvpyrollnX BeEIIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHCHHIO CTCIICHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMu, YYaCTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTb YMEHHUM COCTaBJISITh YpPaBHEHUS PEAKIUN pPa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS peaKii HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, IPU KOTOPBIX 3TU PEAKLUHUH UAYT JO KOHIA;



C(OPMUPOBAHHOCTb YMEHHUIl MPOBOJAUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTAaB PAa3JUYHbIX HEOPTraHUYECKUX BEIIECTB, pPACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELLECTB;

c()OPMHPOBAHHOCTh ~YMEHHM  pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaklUuy OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3aeicTeus (mpuniun Jle larense);

chOpMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE TPOIECCHI,
JIeKalIMe B OCHOBE IPOMBIILICHHOTO MOJIYYEHHsS CEPHOM KHUCIIOThI, aMMHAKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTABICHUNW 00 OOIIMX HAYUYHBIX NPUHILMIAX U
HKOJIOTMYECKUX MPOOJIEMaX XMMUYECKOr0 IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUYUCICHUA C HCIOJIB30BAaHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBAa B PAcTBOpPE», OOBEMHBIX OTHOIICHUI Ta30B
IpY XUMHUYECKUX PEaKIMSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIUIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELLECTB, IPEBPAILECHNS U COXPAHEHUS SHEPIHH;

c(hOpMHUPOBAHHOCTh YMEHUI COOJI0/IaTh TIPaBUIa MOJIb30BAHUS XUMUYECKOM
NoCcyJI0il 1 JabopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHUs C
BELIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

chOpMHUPOBAHHOCTh YMEHHWH TUIAHUPOBATH W BBITIOJHATh XUMHYECKHI
DKCIIEPUMEHT (Pa3J0KEHUE IMEPOKCHUIA BOAOPOJA B MPHUCYTCTBUU KaTaJIM3aTOpa,
ONpeNeNeHre Cpelbl PpacTBOPOB BEHIECTB C TIOMOIIBIO  YHHUBEPCAIHLHOTO
WHAMKATOPA, BIUSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKkIuHu,
peakuu MOHHOrO OOMEHa, KaueCTBEHHBIE peakIMu Ha cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 MO
TeMaM «Metambly U «Hemeramiby) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH IPU OOpAILEHUH C BEIIECTBAMHU M JaOOPATOPHBIM 00OpYAOBAHHUEM,
NPEACTaBIATh PE3YJbTAThl XUMUYECKOIO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIH U (POPMYITUPOBaTH BBHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XHWMUYECKYIO
uH(poOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaLK, THTEpHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
L€JIECO00PAa3HOro0 MOBENEHUs B OBITY WU TPYAOBOM JESATEIBHOCTH B IENAX
COXpPaHEHHUSI CBOErO 3/I0POBbA M OKPYKAKOLIEH MPUPOJHOU CpEelbl, OCO3HABAaTh
OMACHOCTh BO3ACHCTBUS HA )KMBBIE OPIaHU3MBbI ONPEIEIEHHBIX BEILIECTB, IOHUMAs
cmbicit nokazarens [IJIK, mosicHATP Ha mnpumepax crnocoObl YMEHBIIEHUS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3JECHCTBUS Ha OPTraHU3M YEJIOBEKA;

UIg 00y4arolMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbsS: YMEHHE
OPUMEHSATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX TMO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUM;

JUIA CIIEMIBIX M CJIA0OBHUIALIMX OOYYalOUIMXCSA: YMEHHE HCIOJIb30BaTh
penbedHo-TOoUeuHy0 cucteMy obo3HaueHuil JI. bpailns ans 3anucu XuMUYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJTIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmeHnoBaHue pa3e/ioB U TeM undposbie
Ne ni/m P Konrpoabnbie IIpakTnyeckue (mupp )
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIC
padoThl padoThI
pecypcsbl
Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH
[IpenmeT oprannueckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUH A. 3 https://resh.edu.ru/class/10/
M. bytneposa
Wroro o pazneny 3
Pa3nea 2. Yraesogopoasi
2.1 [IpenenbHbIE YII1€BOIOPOIbI — AJKAHBI 2 https://resh.edu.ru/class/10/
HenpenenbHbie yriieBoOpOIbI: aKEHBI,
2.2 pedl Y AOPOA 6 1 https://resh.edu.ru/class/10/
aJIKaINCHBI, aJTKUHBI
2.3 ApomaTH4ecKre yriaeBoA0POIbI 2 https://resh.edu.ru/class/10/
[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U
2.4 PHPOZ Y HOPOA 3 1 https://resh.edu.ru/class/10/
uX nepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaep:kamme opranudeckue coelMHEeHUs
3.1 Cruptel. DeHon 3 https://resh.edu.ru/class/10/
Anpaerunbl. KapOOHOBBIE KUCTOTHI.
3.2 ACTIA P 7 1 https://resh.edu.ru/class/10/

Crnoxubie 3¢upbl
3.3 VrneBoasl 3 1 https://resh.edu.ru/class/10/



https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/
https://resh.edu.ru/class/10/

Hroro mo pazneny 13

Pasnen 4. AzoTcoaepxxamye opraHu4ecKie coeJMHeHUs1

4.1 AMUHBI. AMUHOKHCIOTHEL. beiku 3
Htoro mo pazneny 3

Pa3pnen 5. BbicOKOMOJIEKY ISIpHbIE COCIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/class/10/

Wroro no pazneny 2

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2


https://resh.edu.ru/class/10/

11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
Ne i/m
NPOrpamMMbl

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepunonnueckas cucteMa XUMHUIECKUX
snemenToB 1. . MenaeneeBa

19 Crpoenue Bemectsa. MHOrooopasue
' BEIIIECTB

1.3 XUMHYECKUE PeaKIUU
Uroro no pazgeny

Pa3nea 2. Heoprannueckasi Xumust
2.1 MeTaab
2.2 Hemeramnel

23 CBs13b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIECTB

Uroro no pazgeny

Pa3zpea 3. XuMus u ;Ku3HbL

3.1 XUMUA U KA3ZHD

Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

13

17

34

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE

(uudgposrie)
o0pa3oBaTte/ibHbIE

pecypchbl

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/
https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/

https://resh.edu.ru/class/11/
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 10 xknacc/ I'abpuemnsa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aaTensctBo «IIpocBerienne»
» Xumus, 11 xmacce/ I'abpuensa O.C., OctpoymoB N.I'., Ciaakos C.A.,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/class/10/

https://resh.edu.ru/class/11/

https://www.yaklass.ru/?/)
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