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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 00pa3oBaTENIbHOW MPOTpaMMBbI CpeAHEro o0061ero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B DeaepallbHOM  TOCYJIapCTBEHHOM
obpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHusauusx Poccuiickoi
®denepanuy, peamu3yOIUX OCHOBHBIE 00pa3oBaTEeNlbHbIE MIPOrPAMMBL, U
OCHOBHBIX TONOXKeHH «Crparernn pa3BuTHs BocnuTaHus B Poccuiickoin
®deneparuu Ha niepuon 1o 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJ0OB K pa3pabOTKe MpOorpamMmbl MO XUMHUHU, K ONPEICIICHUIO
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,
colepKaHus, PE3yJbTaTOB OOy4YeHUs U TPeOOBaHUN K YPOBHIO MOATOTOBKHU
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 XUMHUYECKOTo 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
oOydJaronuxcsi Ha ypOBHE CpeHEro o0Iero o0pa3oBaHUs CPEICTBAMH 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 OKPYKAIOUIETO MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOCHHEM BEIIEeCTB, UX CBOMCTBAMHU U BO3ZMOXXHBIMH 00JIaCTSIMU IPUMCHCHHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KyJIbTYPhlI, HEOOXOUMBIM YCIOBUEM YCIIEITHOTO
TpyJla U >KM3HU KaxJIoro ujgeHa oOmectBa. COBpeMEHHas XMMHUs 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 MHEISIMH U TMPUHIUIAMU 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 BKJIKOYEHHUS B JKU3Hb COLMYyMa, MPOJOHKEHUS
00pa3oBaHUsI B pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOwW@ass U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
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
BELLECTB 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 HAa  ONpENETIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHMHMH BEIIECTBA
paccMaTpUBaKOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHS OPraHHYECKHX
COCIMHEHMM, a TakK€ Ha YpPOBHE CTEPEOXMMHUYECKUX M  DIJIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemiecTB. CBeneHUs 00 H3yd4aeMblx 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 HM3YyYEHHBIM HAa YpPOBHE OCHOBHOTIO 00mero o06pa3oBaHus
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 M METOJOJIOTMYECKUX TMO3UIINH,



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

Ennnasg cucrema 3HaHMM O BaKHEMIINX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHYECKUX PEAKIHUAX, 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
IpYTUMH HayKaMH, PACKpbIBAlOT €€ pPOJIb B II03HABATEIBHOW U NPAKTUYECKON
NEATEeIbHOCTH 4YeJOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUNW XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIUBATh MHGOPMAIUIO U
NPUMEHSITh €€ Ui TIOTIOJIHCHHWS 3HAHUM, pEIICHUS WHTEIUICKTYaIbHBIX U
AKCIEPUMEHTATBLHBIX HCCIIEA0BATENbCKUX 3a7a4. B 1ie1om conepxanue yyeOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  W3YyYEHHUS  OPHUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOIIMUXCSI MUPOBO33PEHYECKONM OCHOBBI JUIsl TOHUMAHMS
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] TPOTUBOPEYMM MEXAY HOBBIMH (aKTaMH 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 nHbOpMaIu, HeOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIIEI0BATENbCKONW AEATEIbHOCTH, 3aHUMAIOIIEH Ba)kKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHuUsl, TAaK U HA YPOBHE CPETHETO 00111er0 00pa3oBaHusl, IPU ONPECICHUN
COJIEPKATEIIbHOW XapaKTepUCTUKHU I1IeJIe HM3y4YeHHUs MpeaMEeTa HalpaBICHUEM
MEPBOCTEIICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON
JEATeIbHOCTH 4YeJIOBeKa M KaK OJHOT0 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 (QopMHpOBaHHWE CHUCTEMBl XHMMHYCCKMX 3HAHUH KaK  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
000011IeHHIT MUPOBO33PEHUYECKOr0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEn
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.

Hapsiay ¢ aTtum, conep:kaTelibHasi XapaKTepUCTUKA LIeJed U 3a/1a4 U3y4CHHs
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 COJAepKaHusg 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 pelIeHUs] 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
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHUIO TPAMOTHBIX
pElICHUI B KOHKPETHBIX KU3HEHHBIX CUTyallUsX, CB3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dopMupoBaHne y OOy4alOUIMXCS  KJIIOYEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAUYEHUE I PA3JIUYHBIX BHJIOB
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 U XUMHUYECKHX
MIPOLIECCOB HA OPraHU3M Y€JI0BEKa U IPUPOIHYIO CPEY;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00yJaroIIMXCs: CHOCOOHOCTH CAMOCTOSITELHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIB30BATh
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, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
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, TOTIOJHEHUSI SHEPTETUUECKUX PECYpPCOB 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

Teopernueckne 0OCHOBbI OPraHN4Y€CKOM XMUMHUM

[IpenMer opraHnYecKOil XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MAaTE€pUAJIOB. TeopHusi CTPOCHUS OPTraHHUYECKUX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE N0OJ0KeHUS. CTPYKTYpHBIE (POPMYJIIbI
OpraHMYecKUX BellecTB. [oMororusi, wu3zoMepusa. XuUMUYECKass CBSI3b B
OpraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o KiaccupuKalMu OpraHuyeckux BemiecTB. HoMmeHkmarypa
OpPraHMYECKUX COCJUMHEHUM (CHUCTEMaThuecKas) | TpHUBUAJIbHBIC Ha3BaHUs
BAKHEHUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHS] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJIEHHE C O0pa3laMyd OpPraHMYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE W
OTNHUCaHUE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAIICHUIO OPTaHUYECKUX BEIICCTB
MIpU HarpeBaHuu (TJIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psiag. Meran u 3TaH —
MPOCTEHIINE TPEJACTABUTENN aJIKaHOB: (U3UYECKHME M XHUMHUYECKHE CBOWMCTBA
(peakuuu 3amelnieHus W TOpPEHHUs), HaxOXJACHUE B MPUPOJE, MOJydeHUEe U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsAll. DTUJIEH U MPOMUIECH —
MPOCTEUIINE TPEICTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApaTallid, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TOTyYEHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtamamen-1,3 m MertunOyrtamueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKHE CBOMCTBa (peakius mojaumepusanuu). [lomydeHue CHHTETUYECKOTO
KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUU Psijl. ALIETHIICH
— TPOCTEUIIHNM MPEACTABUTENh AJKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHUSI, TAJOTEHUPOBAHUS, THUIpATAllUH,
TOPEHMUS), OJyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: coctaB, cTpoeHue, (U3NYECKHE U XMMHUYECKHUE CBOMICTBA
(peakiuu TaJIOTeHUPOBAHUSI U HUTPOBAHUSA), MOJyYeHUE U MpUMEHEeHUE. 10.1y0:
cocmas, cmpoenue, (usuueckue U  Xumuyeckue  ceolcmea  (peaxyuu
2anN02eHUPOBAHUsL U HUMPOBAHUs), NoIyYyeHue u npumeneHnue. 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 (TEPMUYECKUN, KaTaIUTUYECKHil), mnuposu3. I[IpoayKTsl
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KaMeHHbI
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTANBHBIE METOJbl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3suaMu IJJaCTMAcC, KAaydyyKOB U PE3HHbI, KOJUIEKUUU
«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 BEIECTBA WIM IIPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucsiopoaconepxkamue opranu4ecKue CoeAMHEHUA

[IpenenbHble OQHOATOMHBIE CIHUPTHL. MeETaHOJI MW OJTAaHOJN: CTPOCHHE,
¢u3znueckue MU XMMHYECKHE CBOMCTBA (peakUMM C AKTUBHBIMH MeETaJlJIaMH,
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 (B3aMMOJEHCTBHE CO ILIEIOYHBIMU
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), [IOJYYECHUE U IPUMEHEHUE.

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 KHUCJIOTHI KakK MPEACTABUTENIH 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, KilacCU(HUKanUs  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, OpPOKEHHE TJIIOKO3bl), HAXOXKJIEHUE B IMPUPOJE, MPUMEHEHUE,
ouonornueckas poib. Porocunte3. OpykTo3a Kak U30Mep TITFOKO3bI.

Kpaxman u nemirono3a Kak npupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
HeJUoNIo3bl.  Du3Mueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAsI PEaKIUs C HOJO0M).

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 (B3aUMOJIEHCTBUE TJIMIIEPUHA 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.

AMMHOKHCIIOTHI Kak amM(pOTepHbIE OpraHuyeckue coeAruHeHus. dusndeckue
U XMMHUUYECKHE CBOICTBA aMUHOKHUCIOT (HAa mpumepe TiuiuHa). buomorudeckoe
3HaYeHUE aMUHOKUCIOT. [lenTumsl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHbIE coennHeHusd. llepBuuHnas,
BTOpPUYHAA M TPETHYHAsl CTPYKTypa OenKkoB. XHMMHUYECKHE CBOWCTBA OEJKOB:
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 —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

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

MexnpeamMeTHbIE CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOIb30BaHWE KaK 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, TEOpHSs, aHAIW3, CUHTE3, KiIacCU(PUKaIUs, MePUOJINIHOCTh, HAOIIOICHHE,
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 PAalMOHAJIBHOIO 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 MEPUOAOB. IJIECKTPOHHASI KOH(UTYpaIlHs aTOMOB.

[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 M3MEHEHHUS CBOWCTB XHUMHUUYECKUX DJJIEMEHTOB W
00pa3yeMbIX MMHU MPOCTHIX U CIOXXHBIX BEIIECTB MO TPYIIaM U TEPUOJIAM.
3HaYEHHE NEPUOUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenune BemecTBa. XUMHYECKAss CBSI3b. BHIBI XMMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHUMHYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AaHHOHBI.



BemectBa  MOJEKYJSPHOIO UM HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MIOCTOSTHCTBA COCTaBa BEIECTBA. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAIUIMYECKOU PEILIETKHU.

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

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUMU. Homenknarypa
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 COXPAHEHUS U MPEBPAILECHHS SHEPTUH MPU XUMHUECKUX PEAKLIMIX.

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

Dnextponutuyeckas nuccormanusa. CibHbIC U clladbie dneKTponuThl. 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 PEHIETOK, HAOMIOJCHUE U
OMHCaHUe JEMOHCTPAIIMOHHBIX U Ja00OpPaTOPHBIX OIBITOB (Pa3I0KEHUE TTEPOKCUIA
BOJOPOJIa B MPUCYTCTBUU KaTajau3aTopa, ONPEEIEHUE CPEAbl PACTBOPOB BEILIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHJIMKATOpAa, pEaKUMH 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.



Meraubl. [lonoxenune meramnoB B [lepuoguyeckonl cucteMe XUMHYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JO0YEK
atomMoB MeTasuioB. OOmue puznueckue cBoiicTBa MeTauioB. CIlaBbl METaJJIOB.
DJIEKTPOXUMHUYECKUN PSJ HANIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAJUIOB (HATPUM, Kaiuil, 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
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THIPOKCHJIA ATIOMHHHUS C PaCTBOPAMH
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 BELIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
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: BaXKHEWIHME CTPOUTEIbHBIE
Marepualbl, KOHCTPYKUIHMOHHBIE MaTe€pualibl, Kpacku, CTEKJIO, KepaMHKa,
Marepuaibl JJisl 3JIEKTPOHUKH, HAHOMAaTEpUAJIbl, OPraHUYECKUE U MHUHEpAJIbHbIC
ya0OpeHus.

Xumusi ¥ 3[0pOBbE YEIIOBEKA: MpaBUJia KCIOJIb30BAHMS 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
oOIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK U 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, MOJICIIUPOBAHNE, 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 MPOMBIIUIEHHOCTh, METAJLTyprusi, MPOU3BOJCTBO
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). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHErO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTra «XHUMHS» 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
NEeSATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
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 BOCHUTATEIbHOW JAESITENIBHOCTU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH 1IECHHOCTSIMU
U HJIeaJjaMU POCCUHCKOIO TPa)KJaHCKOro OOLIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMPOIECcCam
CaMONO3HAHUs, CaMOpPAa3BUTHUS ¥ HPABCTBEHHOTO CTAaHOBJIEHUS JIMYHOCTHU
00yUarmuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW U 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;

CIOCOOHOCTH MOHUMATh W NPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY W
apryMEHTbI JPYTUX MIPU aHAIU3€ PA3JIMUHBIX BUJIOB YUCOHOU IESITENHHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

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

YBOKEHHSI K TMPOLIECCY TBOpPYECTBA B 00JIACTH 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 TMOJYYEHUHU U MOCIEIYIOIIEM
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 HU3YUYEHHUIO0 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, Oynyuieil npodeccur W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
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 PAllMOHATIBLHOIO MPUPOAONOIb30BAHNUS;

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

HaJUYUsl Pa3BUTOTO SKOJOTHYECKOT0 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:

chOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
npeACcTaBlIeHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJAbl U UYEJIOBEKa, 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 MaTepuagbHON KyJbTYpbl, pEIIEHUU TI00ANBHBIX MPOOIEM
YCTOWYHUBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
IKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 0OECIICUCHUU YCIOBHUI
YCHEIIHOTO TPyJAa © 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
POUCXOMSAIIMX B HEM U3MEHEHUI, YMEHUS JIeJaTh 000CHOBAHHBIE 3aKIIOYCHHS 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 UCCIIE0BATEIbCKOM 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, UCcCeA0BaHNe, HAOIIOAEHUE, U3MEPEHHE, SKCIIEPUMEHT U APYTHE);

yHUBEpCalbHbIe Y4eOHbIE NEWCTBHS (MO3HABATEIbHbIE, KOMMYHUKATHUBHBIE,

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

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC 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 PE3YJILTATHI ACSTEILHOCTHU C TOCTABIICHHBIMU IIEJISIMU;

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 MJisd KJIacCU(PUKAIIMU BEIIECTB U
XUMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3M MEXKIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIHPOBATH BBIBOJIbI U 3aKJIFOUECHUS,

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEeMble B XUMHH CUMBOJHUYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUT
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4Yeckas ¢GopMmylia, ypaBHCHHE XHUMHUYECKOU
peakIuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATEJBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPH3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIHI.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB W XUMHUYECKHUX
peaKuunii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITETbHO C(OPMYJIHPOBAHHBIE BOMPOCH B KAue€CTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI N1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKQ3bIBAEMBIX CYXKICHU;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYCHHUECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJATh 32 XOJA0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €r0 pe3yibTar, (GopMyaupoBaTh
000011IeHNS ¥ BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISAITh OOOCHOBAHHBIN OTYET O MPOACIAHHOMN padoTe;

npuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESTETHHOCTH, TPOSIBIATh CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTHYECKUX 3a7ay, MNPUMEHEHHUIO Pa3JIMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMyJISIipHAsT JUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcel MHTEepHEeTa), aHaIu3upoBaTh MH(POPMAITUIO PA3IUYHBIX BUIO0B U (PopMm
MPEJICTaBJICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTH;



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

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3INYHbIX OUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeacTBa Npu pabdoTe cC
XUMUYECKOM uH(pOpMaIMeil: NPUMEHATh MEXIpeAMETHbIe ((U3UYecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00peBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJIATHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMH 1€HCTBUSMM:

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 MpE3eHTAIMeil pPe3ylbTaTOB IO3HABATENLHON J1€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIK COBMECTHO CO CBEPCTHUKAMU IIPH BBIMOIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIECIOBAHUIO CBOMCTB
U3y4aeMbIX BEILIECTB, peaqn3alii y4eOHOTO mpoeKTa U (GOpMyINPOBATH BBHIBOIbI
10 pe3ysibTaTaM MPOBEAEHHBIX HCCICAOBAHHMM IMYyTEM COTJIACOBAHUS TO3UIIUNA 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 MpeJjlaraéMblii  aJlfOPUTM JCUCTBUI TpHU
BBINIOJIHEHUH YYEOHBIX U HCCJENOBATENbCKUX 3a7ad, BbIOMpaTh Haumbosee
3Q(DEeKTUBHBII crmoco0 HX pemeHus ¢ Y4ETOM TMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYHIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEILHOCTH Ha OCHOBE CaMOaHAM3a
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 SBIICHUU



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  BKJIIOYAET:
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); TEOPUH 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, (PAKTOJOTUYECKHE CBEIEHUS O CBOWCTBAaxX, COCTaBe, IOIYYEHUH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IPAKTUYECKOH JESITEIIbHOCTH YEJIOBEKa;

c()OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKUA MOHITHM,
yCTaHaBJIMBAaTh UX B3aUMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIME MOHITHUS MPHU
ONMCAHUM COCTaBa, CTPOCHHUSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJNB30BATh XMUMHUYECKYI0 CHMBOJIUKY JUISI
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dopMyn OpraHMYeCKHX BEIIECTB W YpPAaBHEHUH XHMHUYECKUX  PEaKIIUH,
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
KJIacCcy/Tpynmne coeluHeHui (yTJIeBOJOpOMbl, KHCIOPOJ U a30TCoAepIKallue
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 110
cuctematuyeckoi Homenkiatrype (IUPAC), a Taxke NpUBOAUTH TPUBHAIbHbBIE
Ha3BaHUS OTAEJbHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPOMWIEH, aleTHUJIEH,
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 ~ YMEHHHA  XapakTEepU30BaTh  COCTaB, 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 YMEHHMSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOIHOTO
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 MCXOJHOTO BEIIECTBA WIIU IMPOJYKTa
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, UCIOIb3YEMbIX B XMMUU MPU U3YUYEHUH 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 YMEHUI COOJIO/IaTh TIPAaBUIIA MOJIH30BAHUS 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 (IIPEBPALLEHUS] OPraHUYECKUX BEUIECTB P HArPEBAHUU, TIOJIyYEHHUE
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 J1A0OpPaTOPHBIM O0OpPYAOBaHHEM, 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, MOJIYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaru, IHTepHET U Apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHMH  COOJNIOAaTh  IpaBWJa  JKOJOTHYECKHU
1eaecoo0pa3Horo TOBEACHUsI B OBITY W TPYIOBOM JACATEIRHOCTH B LEJAX
COXpaHEHMSI CBOETO 3JI0POBbS M OKPYXKAIOWIEH MPUPOJHOW CpPEAbl, 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 00Y4YaroIIuXcsi ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
MPUMEHSTh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHUUYECKHX SIBIICHUM;

JUISL  CIICTIBIX M CJIA00BHUIAAIIMX OOYyYaroImMXCcs: YMEHHE HMCIO0JIb30BaTh
penbedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins mis 3amucu XMMHAYECKUX

dbopmyi.
11 KJIACC

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

c(hOPMUPOBAHHOCTb  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBJISFOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JMYHOCTH, €€
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 (XUMUYECKUN B3JIEMEHT, aToM, u3oTom, S-, pP-, d-
DJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKAsI CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTMYECKas, BOJOPO/IHAS ), KPUCTA/UIMUECKasl peléTKa,
TANBl ~XUMHUYECKUX  PEAKLIMH, PACTBOpP, DJICKTPOJMUTHI,  HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTHUYECKAs] JIMCCOLMALNS, OKHCIWUTENb, BOCCTAHOBUTENIb, CKOPOCTh
XUMHYECKOM peakiuv, XMMHYECKOE€ pPaBHOBECHUE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoauueckuil 3axkon JI. M. Menpaeneena,
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, (PAKTOJOTMYECKUE CBEIACHUS 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, UCIIOJb30BaTh COOTBETCTBYIOIIUE MOHATHSA INPHU
OMMCAaHUM HEOPTAaHWYECKUX BEIIECTB U UX MPEBPAICHUIA;

c(hOpMHPOBAHHOCTh YMEHHI HCIIOJIH30BATh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  YPaBHEHUH XMMHYECKUX  pPEAKLUH,
cuctematudeckyio HomeHkIaTypy (IUPAC) u TpuBHnanbHbIe 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 COEAMHEHUAX PA3JIUYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJNIMYECKasl, BOJIOPOHASI) B COCIUHEHUSX, THI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJIEKYJspHas,
WOHHAs, METAJITMYECKas), XapaKTep Cpebl B BOJHBIX PaCTBOPAX HEOPTaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUI yCTaHaBIIMBAaTh MPUHAJIEKHOCTh
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 EPUOANUECKOrO 3aKoHa /JI.
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
xuMmuueckux snemMeHToB JI. M. MenneneeBa, WCIONB3ys TOHITHS «S-, P-, O-
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 MOMOIILI0 YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

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
KAUEeCTBEHHBII COCTAaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BELLECTB;

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

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 XapaKTEepPU30BaTh XUMHUYECKHE TPOLIECCHI,
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 BEIIECTBA B PAcTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B
IpY XUMHUYECKUX PEaKIMSIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OJHOrO M3 YYACTBYIOIIMX B PEaKIUU
BELIECTB, TEIJIOBOr0 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 BBINOJHEHUIO JIADOPATOPHBIX
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 pEeaKIuHu,
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 NPU OOPAILEHUHU C BEIIECTBAMU U JJAOOPATOPHBIM 000pPYAOBAHHUEM,
NPEACTaBIATh PE3YJbTAThl XUMUYECKOIO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX DPEAKIH U (POPMYITUPOBaTH BBHIBOABI HA OCHOBE
3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAIM3UPOBATH XHWMHUYECKYIO
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
COXpPAaHEHHUSI CBOErO 3/I0POBbS M OKPYKAIOLIEH NPUPOIHOM Cpeabl, OCO3HABATH
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 ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbSI: 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 KUIACC

Koan4yecTBo 4acoB

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpaMMbl Bcero

Ne i/

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHH

[Ipenmet oprannueckoit xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa

Hroro no pazneny 3

Paznen 2. YrieBoaopoabl

2.1 [IpenenbHbIE YTIIEBOIOPOIBI — AJKAHBI 2

HereI[CJIBHBIG YIJIICBOOOPOJAbI: aJIKCHBI,

2.2 6
aITKaINCHBI, ATKUHBI
2.3 ApomaTH4ecKre yriaeBog0POIbI 2
24 [TpupoaHbIe HCTOYHUKH YTIIEBOIOPOJIOB H 3
' ux nepepadoTka
Utoro mo pazneny 13

Paznen 3. Kuciopoacoaepskamniue oprannyeckue coeuHeHUst

3.1 Crupter. ®enon 3

Koutpo
P IIpakTHyeckue
JbHbIE
padoThI
padoThI
1
1

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTejibHbIE

pecypcsl

Buébnuoteka
LIOK https://myschool.e
du.ru/

Bbubnnorteka

LOK https://myschool.e
du.ru/

Bbubnnorteka

LIOK https://myschool.e
du.ru/

Bbubnnorteka

LIOK https://myschool.e
du.ru/

bnbnunorteka

LOK https://myschool.e
du.ru/

BbnbnuoTteka
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Anpnerunpl. KapOOHOBBIE KUCITOTHI.

32 CnokHbie 3GUpbI !

3.3 VYrieBoibl 3
Hroro no pazneny 13
Pa3nen 4. A3oTconep:kaiiue opraHu4eckie coeJHHeHUsl

41 AmuHbl. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspnen 5. BeicokoOMOJIEKY ASIpHbIE COeIMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34

LIOK https://myschool.e
du.ru/

bubnnorteka

LIOK https://myschool.e
du.ru/

bubnnorteka

LIOK https://myschool.e
du.ru/

Bubnuoteka
LIOK https://myschool.e
du.ru/

Bubnuorteka
LIOK https://myschool.e
du.ru/
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11 KUIACC

KoanuecTBO 4acoB
Ne HaumeHoBaHnue
KonTtpo IIpakTnue

n/ pa3aesioB U TeM
Bcero JIbHbIE CKHe

n NporpaMmaI
padoThI padoThI

Pa3nes 1. TeopeTn4yeckne 0CHOBbI XHMHH

CrtpoeHue aTOMOB.
ITepuoanueckuit
3aKOH U
11 [Tepuonuueckas
' cucTeMa
XUMHYECKUX
anemenToB JI. W.

MenneneeBa

Crtpoenue
BeIIeCTBA.
1.2 4
MHoroobpasue
BEIICCTB
Xumuueckue

1.3 6 1 1
peaxnun

Hroro no pasaeny 13

Paznen 2. Heopranuieckasi Xummusi

2.1 Merauist 6 1
2.2 HemeTtamint 9 1 1
CBa3b
23 HEOPTaHWYECKUX U 5
OpPraHUYECKUX
BEILECTB
Uroro no pazneny 17
Pa3nen 3. Xumus u :KU3HL
3.1 XUMHS U )KU3Hb 4
HUroro no pazneny 4
OBLIEE KOJIMYECTBO
YACOB I1O0 34 2 3

ITPOTPAMME

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcebl
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Bubnunorteka
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ru/

Bubnunorteka
LIOK https://myschool.edu.
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Bubnunorteka
LIOK https://myschool.edu.

ru/
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Peanuzanus MKOJBbHBIMHU negaroraMmmu BOCIIMTATECJIbHOI'O nmoTreHuuagaa Ypoka

nmpeamnojgaracT Ciacayromec:

YCTAHOBJICHHE JIOBEPUTENFHBIX OTHOIICHWA MEXAYy YYHUTEIeM W €ro Y4YEeHHUKaMH,
CHOCOOCTBYIOLIMX TO3UTUBHOMY BOCIPHSATHIO YYallUMHCS TpeOOBaHUI U MPOCKO
yUUTeNs, TPUBICYCHUIO HX BHUMAHMSA K OOCYKZaeMOH Ha ypoke HHQopMaluy,
AKTUBU3AIMH UX [TO3HABATEIBHOMN NESATEILHOCTH;

no0yX/IeHHE IIKOJILHUKOB COOJIOAATh HAa YpOKE OOLICHPUHATHIE HOPMBI IMOBEICHHUS,
nmpaBuja OOIIGHHS CO CTapmIUMH (YYUTEISIMH) W CBEPCTHHKAMHU (IIKOJIBHUKAMM),
NPUHIUIB] Y9eOHON AUCIUILTUHBI B CAMOOPTaHNU3aLINY;

NpUBJICUYCHIEC BHUMAHUS IIKOJBHUKOB K IIECHHOCTHOMY aCHEKTYy M3Y4aeMbIX Ha ypOKax
SBJICHUM, OpraHu3alys HX paldOTHl C IOJy4aeMOW Ha YpOKE COIMAIbHO 3HAYMMOM
uHpOpMaLell — UHULUUPOBAHUE €€ OOCYXKIIEHHs, BBICKa3bIBAHUS YYAIIUMHCS CBOETO
MHEHHUSI T10 €€ MTOBO/TY, BEIPAOOTKH CBOETO K HEH OTHOILCHHS;

NPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX ()OPM pabOThl y4aluxcs: MHTEIUICKTYAIbHBIX
UTp, CTUMYJIHPYIONIMX TI03HABATEIbHYI0 MOTHBALMIO INKOJIBHUKOB; JUIAKTHYECKOTO
Tearpa, TJe MOJy4YeHHBIC Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B T€AaTPAIbHBIX OCTAHOBKAX;
JUCKYCCHH, KOTOpBIE HAlOT YYalluMCsi BO3MOXHOCTh TNPHOOPECTH OIBIT BEACHHS
KOHCTPYKTHBHOTO JMAJora; IpyNIoBoi padOThl WM pabOTHl B IMapax, KOTOpPhIE ydat
MIKOJIBHUKOB KOMaHHON paboTe U B3aUMOJICHCTBUIO C IPYTUMU JIETHMH;

BKJIIOYCHHE B YPOK HMIPOBBIX IMPOLEAYP, KOTOPHIE TOMOTAIOT MOIIAECPKATH MOTHBAIIHIO
JeTell K MOTy4YeHUIO 3HAaHUH, HAJJa)KUBAHUIO MMO3UTHBHBIX MEXIMUYHOCTHBIX OTHOILECHUM
B KJIacce, MIOMOTal0T YCTaHOBIICHHUIO TOOPOXKEIaTeIbHON aTMoc(hephl BO BpeMs ypOKa;
MHHUIAMPOBAHUE W TOJJCPKKA HCCIEAOBATEIIbCKON AEATEIhHOCTH INKOJIBHUKOB B
paMKax peanu3aluy UMUA UHAWBUAYAIbHBIX U IPYMIOBBIX UCCIIEI0BATENbCKUX POEKTOB,
YTO JIACT IIKOJBHUKAM BO3MOXXHOCTHh NPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PEIICHHS
TEOPETUYECKON MPOOJIEMBbl, HABBIK T'€HEPUPOBAHUS U OPOpPMIICHUS COOCTBEHHBIX HJIEH,
HaBBIK YBKUTEIHHOTO OTHOIIEHUS K Yy)KUM HJEsM, 0(OPMIICHHBIM B paboTax JIpyrux
ucciesioBaTene,  HaBbIK  MyOJMYHOTO  BBICTYIUIGHUS — Hepel  ayAUTOpHEH,
apryMEHTHPOBAHUS M OTCTAaUBaHHS CBOCH TOUKH 3PEHUS,

UCTIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJEpX)aHUs Y4eOHOTO MpeaMera
yepe3 JEeMOHCTPAIMIO JETSAM MPUMEPOB OTBETCTBEHHOI'O, I'PaXKJAaHCKOTO IOBEIEHUS,
MIPOSIBJICHUS] YEJIOBEKOIIOOUST U JOOPOCEP/IEYHOCTH, Yepe3 MOoJ00p COOTBETCTBYIOIIHX
TEKCTOB JJIsl YTE€HUS, 3aJa4 JUIsl pelieHus, MPOOJIEMHBIX CUTyallMid JUisi 0OCYXKAECHUS B
KJacce.

B cootBeTcTBHU C nporpaMMoﬁ BOCIIMTAaHHUA Ha y‘-IC6HLIf/'I rox mpeamnoiaracTesd (CMOTpI/ITC

[Tpumeuanue):

ydqactue B  MCPOIIPUATUAX HpeHMCTHOﬁ JACKaabl, MC)KHpCI[MCTHOﬁ JACKabI,

00pa3oBaTeNbHBIX COOBITHSIX;

- y4aCTUC B HIKOJIBHOM, MYHUIIUITIAJIBHOM 3Talax BCCpOCCHﬁCKHX KOHKYPCOB, OJIMMIIUA/,

TEMaTHYECKHX U BCEPOCCUICKUX TUKTAHTOB, MPO(OPUEHTAMOHHBIX Oeceax;

- CTOJIb30BAHNE TEMATHUECKUX 3aJJaHUM, TPUYPOUECHHBIX K ONPEACICHHBIM JaTaM (...);
- IpoBeieHue Oecel] o TeMaMm, MPUYPOUEHHBIM K (OTpeeIEHHBIM JJaTaM).









Kanennaps o0pasoBaTejbHbIX cOObITHIT Ha 2022-2026 yueonblii rox MKOY BembIKcKkasi cpeiHsIsI IIK0JIA»

B Teuenwne rona:

YpOK (P
JIHU 37J0POBBS

- YPOKH (PMHAHCOBOM IPaMOTHOCTH

Y4acCTUC B TCMATHYICCKUX AKIUAX 10 3TI0POBOMY 06pa3y JKHU3HHA

CeHTs0pB OxTs10pB Hosi6ps Jlexabpp SuBape DeBpanb Maprt Arnpens Mait
1) MecsaHuK 1) IIpaBoBoit 1) dexana 1) MecsaHuK 1) dexana 1) PaifonHas akmus 1) 1) 1)
«be3onacHocTh MECSIYHUK KpaeBeneHUs (I1eHb | «310pOBbE KpaeBeJIeHUs KO «Hamwn getu npotuB | MexayHapoaHbIN MexnyHapoaHblil Bcepoccuiickue
JIeTe» 2) 1Hu 9reHus HapOIHOTO KH3HEPIICB JTHIO TIpaBOHAPYIICHAN ZIeHb OOPBOBI € neHs nrut (1.04) JTHU 3aIUTHI OT
2) MecsaHUK 3) €IMHCTBA) 3/I0pOBBE o0Opa3oBaHuUs 2) lau HayKu HapkoMmanwuet (1.03) | 2) BcemupHBIi 1eHb | 9KOIOTHIECKOI
rpakIaHCKON MesxTyHapoaHBIN 2) Kuznepa» Kuznepckoro 3) MexayHapomublid | 2) 3110poBbs (7.04) OMAaCHOCTH
000pOHBI U JIeHb YUUTENs MexayHapoJHbI 2) BcemupHnbiii paiioHa JIcHb 0€30MMacHOr0 MextyHapOoIHbII 3) Henb 2) IIpazaHuK BecHI
MOXKapHOU (5.10) JIeHb JieHb 00pBOBI CO 2) UHTEpHeTa YKEHCKHI JIEHb KOCMOHABTHKH u tpyaa (1.05)
Oe3omacHoCTH 4) [lens oTua TOJIEPAHTHOCTH CIIN oM Mexnynaponuslii | 4) JleHb mamsTu 0 3) Beemupnsiii nens | (12.04) 3) Jens [ToGenpr,
3) Mexaynapoausiii | (17.10) (16.11) 3) JIeHb Ccrtacu0o poccusHax, mo33uu (21.03) 4) JleHb MECTHOTO BaxTa MaMsTU
JIeHb 5) [lens unteprera | 3) BcemupHbIit Mexnaynaponusiid | (11.01) UCTIONHSABIINX 4) Beepoccuiickas caMOyTIpaBJIEHUS 4)
pacmpocTpaHeHHS 6) BcemupHnsbrit JICHb TTAMSTH JICHb HHBAJINAIOB 3) CITy>KeOHBIH TONT 38 | HEAeTs IeTCKOU U (21.04) MesxryHApOTHBIH
rpamotHOCTH (8.09) | ICHb MaTeMaTHKH *kepts JTII (3.12) MeXayHapOIHBIA | TpeaeIamMu IOHOIIECKOW KHUTH | 5) JleHb IeHb ceMbH (15.05
4) lenn (15.10) (17.11) 4) lenn JICHb TTaMSITH Orteuectna (15.02) 5) Beepoccniickas YYaCTHHKOB 5)
COJINJAPHOCTH B 7) 4) BcemupHBIii HEU3BECTHOTO KEPTB 5) MexxayHapoaHbIii | HeAems My3bIKH U | JIMKBHIAIHH MexnyHapoaHbIi
6opnoe ¢ MexayHapOIHBINA JIeHb peOeHKa coimara (3.12) XoJoKocTa JI€Hb POJHOTO SI3bIKA | NeTel U foHomecTBa | aBapuit Ha HAC JIEHD JETCKOTO
teppopusmoM (3.09) | mens GHOIHOTEK (20.11), nenn 5) [enn (27.01) (21.02) 6) (26.04) TeneoHa JOBEpUs
5) MexayHnapomusiii | (24.10) npaBoBoii momoinn | Bosiontepa (5.12) | 4) Jlenb nonnoro | 6) JleHb 3auMTHUKOB | MekayHapOaHBIN 6) eub noxapuoit | (17.05)
JICHb KECTOBBIX 8) Pewenue 5) BcemupHsrit 6) lens repoeB 0CBOOOXKICHHST OrteuectBa. J{nu nenb Teatpa (27.03) | oxpans (30.04) 6) JleHp meTckux
s136IKOB (23.09) Medicnpeomemublx | ICHb OTKa3a OT OrteuectBa (9.12) | Jlenunrpana ot MYIKCKOM J00MIecTn 7) JleHn 3amuThl 7) Beepoccutickue 00IIIECTBEHHBIX
6)Oxcxypcuu na npoexmuwvix 3a0ay | Kypenus (21.11) 7) deun ¢ammmcTckon U CIIaBBI semin (30.03) JTHU 3aIUTHI OT 00BeIMHCHUI
npupoody (usyuerue 9) FObuneiinvle 6) lens Matepu Koncturynuu omokanpl (27.01) | 8) Pasnoyeemnasn 8) Hexana 9KOJIOTHYECKOM (19.05)
oKpydIcaioujeti oamvi nucameneti, | 1)OMY Opyoum (12.12) 5) dun npeomemnasi Heoel | WHOCTPAHHBIX OMAaCHOCTHU 7) denb
cpeowl, coop no3mos (medxnrcoynapoonsii | 8) Jlexana npodopuentauuu | 9) MY SI3BIKOB 8) /lum ¢puHAHCOBOI | CiTaBSHCKOM
nPUPOOH020o 10)/Jens 6abywex | kouxypc 3CTETUYECKOTO 6) Becenvie Cneyuanucm 9) BcemupHblii 1eHb | TPaMOTHOCTH MUCbMEHHOCTH U
mamepuana) (macmep — Knaccwl) | OuaeHOCMUKU UK cmapmaul (medrcOyHapoOHblll ummynurera (1.03) | 9) Pewenue KynbTypHI (24.05)
7)»Moti kpati — 11) Munu - memanpeomemuwix | 9)/nu 7) 3umnue npeomemHulil 10) Jlenp MeAHCNPpeOMemHbIX 8) lenp
Yomypmusy (xypc 6 | pymobon pe3yibmamos) NCUXON02UHECKO20 | 3a0a8bl KOHKYpC) BOCCOCTMHEHHS NPOEKMHbIX 3a0ay TOCYIapCTBEHHOTO
meueHuu nony2oous) 300p08bs 10)UIaxmamnolii u Kpeima u Poccun 10) ¢ara PO (22.05)
8) Ocennuit kpocc 10)JTviorcrbre WAWEYHbLT MYPHUD (18.03) Meoicnpeomemnvie | 9) Cnopmuenviii
9) Typcrem 2OHKU 11) Hayuno — KOMNJIeKCHblE Gecmusans
npakmuyecKas pabombl

KOHGheperyust




ITHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Tema ypoka

[IpenmeT opraHnuecKkor XMMUH, €€ BOSHUKHOBEHUE,
pa3BUTHE U 3HAYCHUE

Teopust cTpoeHUs OpraHuYeCcKuX coeauHeHui A. M.
ByTtnepoBa, €€ OCHOBHBIE MOJIOKEHUS

[IpencraBnenue o kmaccu(puKauy OpraHMIECKUX
BemecTB. Homenknatypa (cuctemaruueckas) u
TpUBHAJIbHbIE Ha3BaHUSI OPTaHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PsiJT

MeraHn u 3TaH — HpOCTCﬁH.IPIC npeaACTaBUTCIIN
aJIKaHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOICTBA

OTUjeH " MMPOIUJICH — HpOCTCﬁH.IHC MpeaACTaBUTCIIN
aJIKCHOB

[Tpaktrueckas padorta Ne 1. «Ilomydenue sTuneHa u
W3Yy4YEeHHE €ro CBOMCTBY

KoaudecTBO 9acoB

Bcero

KonTtpo
JIbHbIE
padoTsbI

IIpakTn
YyecKue
padoTsI

JleKTpOHHbIE HHU(poBbHIE
o0pa3oBaTe/ibHbIE pecypchl

Bbubaunoreka
LIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/

Bbubaunoreka
IHOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/

Bubaunoreka
IHOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/
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10

11

12

13

14

15

16

17

18

19

20

21

Ankanuensl. byraauen-1,3 u merunOyranuen-1,3.
[Tosry4eHne CHHTETHYECKOTO KayuyKa U PEe3HHBI

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTHYECKUM pAl. ALETUIIEH — IPOCTEUIINI
MIPEACTABUTEND AJIKUHOB

Bpluncnenus 1o ypaBHEHUIO XUMUYECKOW peaKIuu

Apenbl: 6eH3011 ¥ TOIyoJl. TOKCUYHOCTh apeHOB

I'eneTnueckas cBsi3b yrieBOJOPOIOB,
MPUHAIISKANINX K Pa3IHIHBIM Kaccam

[IpupoHbIe HICTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBII
ra3 v NOIyTHbIE HEPTSIHbIE ra3bl, HEPTh U MPOTYKTHI
e€ nepepaboTKu

[TpupogHBIE HCTOYHUKY YTIIEBOJOPOIOB: TPUPOTHBII
ra3 1 MoIyTHbIe HEQTSIHbIE ra3bl, HEPTh U MPOTYKTHI
e€ nepepaboTKH

KonTponbHas pabora no pazaeny «YTiaeBoA0pOIab»

Hpe,Z[eJH)HI)IG OAHOATOMHBIC CIIMPTHIL: MCTAHOJT U
3TaHoj. BogopoaHas cBs3b

MHOroaTtoMHbI€ CIIUPTHI: ITUIEHTIUKOJIb U
TJILEPUH

@DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE

Anpaerupl: GopMabICTHI U alleTalbICT U],
AneroH

OnHOOCHOBHEIE MpeAebHbIC KAPOOHOBBIC KUCIOTHI:

HOIMOTEKA
IIOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/

Bbubaunoreka
LIOK https://myschool.edu.ru/

bubnnoreka
LIOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

Bbubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/

Bbubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnmoreka
IHOK https://myschool.edu.ru/

Bbubauoreka
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22

23

24

25

26

27

28

29

30

31

32

33

34

MypaBbHHAS U YKCYCHas

[Ipaktuyeckas padora Ne 2. «CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOThI, KaK
OpeACTAaBUTCIIU BBICHIUX Kap6OHOBBIX KHUCJIOT

Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOILIEE NEHCTBUE

CroxHble 3(upbl Kak MPOU3BOAHBIE KAPOOHOBBIX
KHUCHOT. ['Maponu3 cioxHbIX 23QHUpoB

XKupsl: rugponus, npuMeHeHue, OMoJoruuecKas poib
KHUPOB

VYrneBoabl: coctas, Kiaccuukanus. Baxueiinue
IIPEJCTaBUTEININ: TIII0KO03a, (PpyKTO3a, caxapo3a

Kpaxmain u 1eminoso3a Kak IpupoHbIE IOJIUMEPbI

KonTponbHas pabora no pazaeny
«Kucnopoacoaep:xaiiyue opraHn4ecKue
COETMHEHHUS

AMMWHBI: METUJIAMHUH W aHWJINH

AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPTraHUYECKHE
COEIMHEHMS, UX Onosiornyeckoe 3HaueHue. llentuel

benku kak npupoHbIE BEICOKOMOJIEKYJIISIPHBIE
COEIMHEHUS

OcHOBHbIE OHATUS XMMHU BHICOKOMOJIEKYJISIPHBIX
COCIMHEHUN

OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJISIPHBIX
coennHeHu. [limacTtMaccsl, Kay4yKu, BOJIOKHA

IIOK https://myschool.edu.ru/

Bubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
LIOK https://myschool.edu.ru/
bubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
LIOK https://myschool.edu.ru/
bubnnoreka
HOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnnoreka
IIOK https://myschool.edu.ru/

bubnmoteka
IHOK https://myschool.edu.ru/

bubnuoreka
IIOK https://myschool.edu.ru/

bubnnoreka
ITOK https://myschool.edu.ru/

bubnmoreka
HOK https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KJIACC
KoJsnyecTBO 4acoB
Ne KoHTDOJIb DJIeKTPOHHbIe HH(POBLIE
n/n Tewa ypoka Bcero HbIE P Hpakmuieck Oﬁpa3OI])SaTeJILHLqu) ;)ecypcm
ue padoTbl
padoThI
XUMUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs 1 bubnuoreka
KOH(UTypaIHs aTOMOB LIOK https://myschool.edu.ru/
[Tepuonuueckuii 3akoH u [lepuoanueckas
cUCTEMa XMMHYECKUX 31eMeHTOB /JI. M. 1 bubnuoteka
Menzeneesa, UX CBS3b C COBPEMEHHOM LIOK https://myschool.edu.ru/
TEOpUEH CTPOEHHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMUYECKHUX DJIEMEHTOB M KX COCMHEHHH 110
rpyIIaM U nepuojaM. 3HaueHue 1 bubnuoreka
MEPUONYECKOTO 3aKOHA U CHCTEMBI LIOK https://myschool.edu.ru/
xumuueckux asemenToB /.M. MeHieneeBa B
pPa3BUTHU HAYKHU
CrtpoeHue BemecTBa. XUMHUUYECKas CBS3b, €€
. bubnuoreka
BH/IbI; MEXaHU3MbI 00pa30BaHuUsl KOBAJICHTHOMN 1 110K https://myschool.edu.ru/
cBs3u. Bogopoanas cBsizb
BaneHTHOCTB. DNEKTPOOTPHUIIATETLHOCTb.
Creneub okucieHus. BemecTa 1 bubnnoreka
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO ITIOK https://myschool.edu.ru/

CTPOCHUS

[TonsiTue o nucnepcHeIx cucteMax. cTuHHBIE 1 bubanoreka
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10

11

12

13

14

Y KOJUTOUHBIE pacTBOPBL. MaccoBast 1oJis
BEIIIECTBA B pPacTBOpE

Krnaccudukanus 1 HOMEHKIIATypa
HEOpPraHWYECKUX coeMHEHu. [ 'eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, Pa3IMYHbBIX
KJIacCOB

Knaccudukanus XuMHUeCKuX peakiuui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XMMHMYECKHUX PEaKIHAX

Ckopoctb peakuuu. OOpaTuMble peakiuy.
XUMHUYECKOE PABHOBECUE

[Ipaktuyeckas pabora Ne 1. «BnusiHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DINeKTpoIuTHYEeCKas Aucconuanus. [Tonstue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro bubnuoreka

LIOK https://myschool.edu.ru/o6mena.
IM'aaponu3 opraHUYeCKUX U HEOPTaHUUECKUX

B€IICCTB

OKXHUCITUTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKIuu.

[TonsaTue 06 351eKTpOIM3€e paciiaBoB U
pacTBOPOB cOIEH

KontponbHas paboTa mo pazaeny
«TeopeTnyeckrie OCHOBBI XUMHUU»

Meraubl, ux nosioxenue B [lepuoanueckoit

ITOK https://myschool.edu.ru/

bubmmoreka
LIOK https://myschool.edu.ru/

bubmmoreka
LIOK https://myschool.edu.ru/

bubnuoreka
LIOK https://myschool.edu.ru/

bubnuoreka
LIOK https://myschool.edu.ru/

bubanoreka
LTIOK https://myschool.edu.ru/
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CHCTEME XUMHYECKUX dneMeHToB JI. 1.
MeHneneeBa 1 0COOCHHOCTH CTPOCHUS
aToMoB. O01ue pu3nYecKue cBOCTBa
METaJJIOB

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTasloB

XUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KaJIMii, KAJIBLIMKI, MATHUMN,
AIIOMUHHI) U UX COETMHEHUI

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
CO€IUHEHUI

XuMHYeCcKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metaine»"

Hewmerannsl, ux nonoxenue B [leproanueckon
cHUCTeMe XMMHUYeCcKuX dyemeHToB /], U.
MeneneeBa 1 0COOEHHOCTH CTPOEHUSI AaTOMOB
dusnyeckne CBOMCTBA HEMETAIIOB.
AnnoTponus HEMETAIOB (Ha IpUMEpe
KHCIopo/a, cephl, hocdopa u yriepoaa)
XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPhI U X
COCIUHEHUN

XuMHUECKue CBOICTBa a30Ta, pocodpa u ux
COCTMHEHUN

XUMHUECKUE CBOMCTBA yriepo/ia, KpEMHUS U
HUX COeIUHEHUN
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[IpumeHeHne BaXKHEUIINX HEMETAJUIOB U UX
COCIMHEHUN

O0001enue 1 cucTeEMaTH3aus 3SHAHUH 110
teMe «HemeTramnery. Beraucnenus mo
ypaBHCHI/IHM XUMHNYCCKHUX pCaKHI/Iﬁ nu
TEPMOXHUMHUYCCKHE PACUETHI

[Ipaktuyeckas pabora Ne 3. «Pemenune
HKCIEPUMEHTAIBHBIX 33124 110 TEME
"Hemeramnsl"»

KOHTpOJ'H:Haﬂ pa60Ta mo reMaM «MeTaaiasly U
«HemeTamnn

HeOpFaHI/I‘ICCKI/Ie " OPraHUuYCCKHUE KUCJIOTHI.
HeOpFaHI/I‘ICCKI/Ie " OPraHUu4CCKHUE OCHOBAHUA

AmdoTtepHbIe HEOPraHUYEeCKHUEe U
opraHuveckue coeuHeHus. ['eneTnueckas
CBSI3b HEOPTaHMUYECKUX U OPTaHHYECKUX
BEILIECTB

Ponp xumMun B o0ecrieueHUN SKOJIOTHYECKOM,
SHEPTeTUYECKON U MHUIIEBON OE30MacHOCTH,
Pa3BUTHU MEIUITUHBI

[IpencraBnenust 06 0OMIMX HAYUHBIX
MPUHIUIAX POMBIIUIEHHOTO NOTYYeHHUs
BaXXHEUININX BEIIECCTB

Yenosek B MHUPE BEIICCTB U MAaTCPUAJIOB

XHMHS U 310pOBbE YEIIOBEKA

34

bu6nmmorexa
ITOK https://myschool.edu.ru/

bubmmoreka
LIOK https://myschool.edu.ru/

bubnuoreka
LIOK https://myschool.edu.ru/

bubnuoreka
LIOK https://myschool.edu.ru/

bubanoreka
ITOK https://myschool.edu.ru/

bubmmoreka
LIOK https://myschool.edu.ru/

bubnuoteka
LIOK https://myschool.edu.ru/

Bbubnauoreka
LIOK https://myschool.edu.ru/

bubanoreka
ITOK https://myschool.edu.ru/

bubnmmoreka
LIOK https://myschool.edu.ru/



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

YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHHUK

1. Xumus. 19 knacc. basoBsbiit ypoBeHb: yuebHUK\ O.C.Fabpuenan.M.:Apoda 2014.

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

1. bubmuoreka I1OK https://myschool.edu.ru/
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