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LleHTp obpa3oBaHus
eCcTeCTBeHHO-Hay4YHOM
N TEXHOAOTMHYECKOM HarpaBAEHHOCTH

TOUKA \!Pocm

MOACHUTEJIbBHAS 3AININCKA

[Iporpamma Mo XUMHH C HCIOJIB30BaHUEM O0OpyIOBaHUs meHTpa «Todku
pocTa» Ha YpPOBHE cpeaHero oOmiero ooOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoi
Oenepanun»,  TpeOOBaHMW K  pe3yjbTaTaM  OCBOCHHS  (enepalibHOU
oOpa3zoBaTenbHONM MporpaMMbl cpenHero oomiero ob6pazoBanus (POII COO),
npeacTaBieHHbIX B DeepanibHOM TOCy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenomaBaHusi y4yeOHOro mpeamera «XuUMHUSD» B
oOpa3oBarenbHbIX opraHu3anusax Poccuiickoii  @exepauuu, pean3yrONINX
OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKEeHUH «CTpareruu
pa3BuTusa BocnuTaHusi B Poccuiickont ®@enepauuu Ha nepuon o 2025 roga»
(Pacniopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XHMHH, K OINPEICICHUIO
oO1eit cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHUsL O0YUAIOIINXCS CPEJACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBWIIN
koHuentyanbHble noioxenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LIEJEH,
colepKaHusl, Pe3yJbTaTOB OOydYyeHUS M TpPeOOBAaHUN K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa3oBaTeIbHOM  OpPraHu3aluM, SBJISIETCS HEOTHEMJIEMOM 4YacThlO HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAallOM pealu3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIHX
[IEJIOCTHOW CHCTEME XUMHUYECKOro oOOpa3oBaHMs. OTH LEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHHUS U O0IIEH KYIbTYpPhI
Yell0BeKa, a TakKKe DJKOJOTMYECKU OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3M0POBBI0 W TPUPOTHOW cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
00yyaroIMXcsi Ha YPOBHE CPEJHEro o0IIero oOpa3oBaHus CpeliCTBaMU Y4e€OHOTO
npeaMera «XUMHUs», COJIepKaHUE M TOCTPOCHHE KOTOPOrO OIpEACNIEHbl B
nporpaMme MO0 XUMHUHM C YYETOM CHEeUUu(PUKA HAyKd XUMUH, €€ 3HAUCHUS B
MO3HAHUU TPUPOJABl U B MAaTEpUATILHOW JKM3HU OOIIECTBA, a TakkKe C Y4ETOM



oOmux 1ened W TPUHIMIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obuiero oopaszosanus B Poccuiickoii denepanuu.

XuMuUs Kak 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyI0 poJib B
COBPEMEHHOM IUBHWJIM3AIMHU, B CO3/JaHUMA HOBOW 0a3bl MaTepUabHON KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ((OPMHPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIUICHUS,
B CO3/JlaHHME LEJIOCTHOIO MPEJCTAaBICHUSI 00 OKPY>KAIOIIEM MUPE KaK O €AHMHCTBE
IpUPOJBl M YeJOBeKa, KOTopoe (popMUpYyeTCs B XMMHUU Ha OCHOBE IMOHHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOCHUEM BEMIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU O0JIACTAMU NPUMEHEHHSL.

TecHO B3aMMOJEUCTBYSI C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBUEM YCHEIIHOTO
TpyJla ¥ SKH3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHas XUMHUSA Kak Hayka
co3UjaTeNibHasl, KaK HayKa BBICOKMX TEXHOJOTUW HalpaBjiieHa Ha pelIeHue
I00anbHBIX TPOOJEM YCTOMYMBOIO PAa3BUTHSL YEIOBEYECTBA — CHIPHEBOW,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTHYECKON O€30MaCHOCTH U OXPaHBI 310POBbSI.

B coorBercTBUM ¢ 0O0mMMMH TEISIMH W TMPUHIUAIIAMHA CPEIHEr0 OOIIEeTo
oOpazoBaHusi cojiepxkanue npeamera «Xumus» (1011 kmaccel, 0a30BbIi YPOBEHD
U3YUYCHHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOILEKYJIbTYPHYIO MOJITOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0 WM Uil  BBIPAaOOTKH  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCHEIIHOTO BKJIKYEHUS B JKU3Hb COIMYyMa, MPOJOJKCHUS
00pa3oBaHuUsl B Pa3IUYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapisomumMu  npeaMera  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumusi» U «OOmIas W HEOpraHWYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOI HAyKH: CHCTEMA
3HAHUU MO0 HEOPraHWYECKOW XMMHM (C BKJIIOYEHUEM 3HAHUUM U3 OOIIeH XUMUU) U
Opranuyeckoy xumuu. PopMHUpOBaHUE NAHHOM CHUCTEMBI 3HAHWUMU IIPU HU3YUYECHUHU
npeaMera o0OecleuynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro MHOI000pas3us
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUI XUMHUH.

Crpyktypa coaepxkanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» c@opMupoBaHa B MPOrpaMMe MO XMMHUU Ha OCHOBE
CHUCTEMHOTO TOAXO/Ja K U3Y4YEHHI0 y4eOHOro wmarepuaia U OOyCIIOBIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pPAa3BUTHEM  3HAHUKW  HA  ONPEAEIEHHBIX
TEOpPETUYECKUX YypOBHAX. Tak, B Kypce OPraHMYECKOM XHUMHHU BEIIeCTBa
paccMaTpUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OpPraHUYECKHUX
COCAMHEHUI, a TakKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX M DJIEKTPOHHBIX
OPEACTABICHUA O CTpoeHHH BemecTB. CBeneHUs 00 H3y4aeMblX B Kypce
BEILIECTBAX JAIOTCSI B Pa3BUTUU — OT YTJIEBOJOPOJIOB JIO CJIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEIUWHEHHMI. B Kypce OpraHnyeckol XUMHM TOJYYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa30oBaHUs IEPBOHAYAILHBIC



IPECTaBICHUS O XUMUYECKOM CBSI3H, KIAaCCU(PUKAIIMOHHBIX PU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMHUUYECKON PeaKuu.

[log HOBBIM yrjiOM 3peHusi B mpeameTe «XUMHsS» 0a30BOro YpOBHS
paccMaTpuBaeTCsi W3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsA
TEOPETUYECKU MaTepuan M (AaKTOJIOTMYECKHE CBEJCHHS O BEIIeCTBax U
XUMUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias v HeopraHudeckas
XUMUS» O00yYarouuMcsl TPEJOCTaBIIAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3ULINH,
riyoke TOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIHMM 3TOro 3akoHa — OT
000011aromIei 10 00BACHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMWA O BaXHEHIIMX BELIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBax W NPHUMEHEHHH, a TAKKE O XMMUYECKHMX PEAKIUAX, UX CYLIHOCTH M
3aKOHOMEpPHOCTAX NPOTEKaHus JonosHsercas B Kypcax 10 m 11 xmaccos
3JIEMEHTaMHU COJEP)KAHMS, HMEIOIIMMH KYJIbTYPOJOTUYECKUH W MPHUKIAJTHON
XapakTep. OTH 3HAaHUSA CHOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEJIBHONM W IPAKTHYECKOU
JESATEIBHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXEHMSI K IIPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPHUIIOKEHUUA XUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaTbCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKHM OCMBICIMBATh MHGOpPMAIUIO U
OpPUMEHATh €€ i1 TMONOJHEHUS 3HaHWM, pEelIeHUs WHTEIEKTYalbHbIX U
AKCIIEPUMEHTAIIBHBIX MCCIEA0BATENbCKUX 3a/1ad. B 1enom conepkanue yueOHOro
npeaMera  «XHUMHsD»»  JAaHHOTO  YPOBHS  M3YYEHHMS  OPHUEHTHPOBAaHO  HA
(GopmMupoBaHre y 00yYaromMXCs MHPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHUS
¢unocodckux umer, TaKuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHUYECKOTO H
OpPraHMYECKOI0 MHpa, OOYCIIOBIEHHOCTb CBOICTB BELIECTB HX COCTABOM H
CTPOEHHEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHUM ITIyTEM OKCIIEPUMEHTAa U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMH (akTaMd U  TEOPETHUYECKHUMHU
IPEANOChUIKAMHU, OCO3HAHUE POJIH XMMUHU B PELIEHUHU 3KOJOTUYECKHX MpolsieM, a
TaKKe MpoOeM cOepeKEeHUsI SHEPTETUUECKUX PECYPCOB, ChIPbS, CO3JaHMsI HOBBIX
TEXHOJIOTUHA U MaTE€pPUAJIOB.

B mmaHe pemenus 3agad  BOCIHMTAHMS, Ppa3BUTUS U COLMAIHM3ALUU
oOydJaronmxcsi TPUHATBIE MPOrpaMMOM MO XMMHUHM TMOJIXOIbI K OINPEIEICHUIO
COJIep’)KaHUsl M TOCTPOCHUS HpeaMeTa IpeaycMaTpuBaroT  (OPMUPOBAHUE
YHUBEpPCAJbHBIX Y4YEOHBIX JAEUCTBUN, HMEIOMMUX O0a30BO€ 3HAUeHUE IS
pa3IMYHBIX BHUAOB JEATENBHOCTU: pEUIEHUs MpoOsieM, IOWCKa, aHalu3a u
00paboTku uH(pOpMaIu, HEOOXOAUMBIX JJIS MPUOOPETEHHUSI OTbITA TPAKTUYECKON
U HCCIIENOBATEIbCKON JEATENBHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUHU.



B mpaktuke mnpemonaBaHWs XMMUM Kak Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusl, TaK U Ha YPOBHE CPEJIHETO 00IIET0 00pa30BaHUs, MIPU ONPECICHUN
COJICP)KATEIIbHOM XapaKTEPUCTUKU 1IeJIeM M3ydeHUs MpeaMeTa HampaBICHUEM
NEPBOCTENICHHOW 3HAYMMOCTU TPAAUIIMOHHO TpPU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak O00JIAaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKON
NEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKON TOYKHM 3PEHHUS TAKOW ITOJAXOJ K OIPEHEIIECHUIO LEJIE WU3YyYEHHUS
peaMeTa SBISIETCSA BIOJIHE OMPABIaHHBIM.

CornacHo JaHHOM TOYKE 3pPEHHUS TJIABHBIMHU LEJISIMU HU3Yy4YECHUS] TIpeaMeTa
«Xumus» Ha 06a3oBoM ypoBHe (10 —11 ki1.) sBasitOTCA:

e (opmupoBaHME CHUCTEMBl XUMHUYECKUX 3HAHUW KAk  Ba)KHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JIekKAT KIFOUEBBIC MOHATHS, (YHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUHU,
OCBOEHHUE SI3bIKa HAyKW, YCBOGHHWE M TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJIEHHE C UCTOpUEn
UX Pa3BUTUS U CTAHOBJICHUS;

e (opMHupOBaHUE U Pa3BUTHE MPEACTABICHUN O HAYUYHBIX METOJAaX MO3HAHUS
BCIIECTB M XHUMHYECKUX PEaAKIUM, HEOOXOAUMBIX JJid TPUOOpeTeHUs
YMEHHII OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBICHUU,
MMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JIESITEIHHOCTH, CBSI3aHHBIX C HAOIIOJIEHUEM U
OOBACHEHHEM XMMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHUEM  MPaBUII
6e30macHOro 0OpaIleHUs C BEIECTBAMHU.

Hapsny ¢ atum, conepxaTtenbHas XapaKTepUCTHKA II€JIel U 3a/lad U3y4eHHUs
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero oomiero odpazoBanusi. CerojiHs B
IpernoJlaBaH  XUMHM B OOJIbIIEH  CTEMEHM OTHAETCS  MPEANOYTEHUE
NPAKTUYECKOM KOMIIOHEHTE COJEpX aHUusi OOy4YeHUs, OPHUEHTUPOBAHHOW Ha
MOATOTOBKY BBITYCKHHMKA 0OO0Ie00pa30oBaTEIbHON OpPraHU3allvM, BIAJCIONIETO HE
HA0OpOM 3HAHUN, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMU aKTHMBHOTO TOJIYYEHUs 3HAHUW U MPUMEHEHHUS UX B PEAIbHOMN JKU3HU
JUISL PEIIeHUs] TPAKTUYECKUX 3a/1au.

B cBa3u ¢ oTUM mpu u3ydeHHM TipeaMera «XUMHS» JIOMUHHUPYIOIIEE
3Ha4Y€HUE MPUOOPETAIOT TAKKE 1IeJIM U 33]]a4H, KaK:

aganTamusi 00yJaromuXxcsi K YCIOBHSAM JIMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHUE  WHTEJUIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHU B KOHKPETHBIX KU3HEHHBIX CUTYAILIUSIX, CBA3AHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;



dbopMupoBaHre y OOYy4arOMMXCS  KJIIOYEBBIX HABBHIKOB  (KITFOUEBBIX
KOMITETCHIINH), WMEIOIINX YHUBEPCATHHOE 3HAYCHUE JUISI PA3IUYHBIX BUIOB
NEeSATENbHOCTH: PElIeHUs MpoOJeM, MOUCKa, aHanu3a U o0paboTKu MH(pOpMauu,
HEOOXOAUMBIX [JIsi TIPUOOPETEHUS] OMbITa JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHUM XUMHH, a TaKKe JJs OLEHKH C TO3UIUN
AKOJIOTHYECKON O€30MMacHOCTH XapaKTepa BIUSHUS BEHIECTB M XUMHUYECKHX
IIPOIIECCOB HA OpraHU3M YeJIOBEKa U IPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIIbHBIX WHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yJarOIIMXCS: CIOCOOHOCTH CAaMOCTOSITEIFHO MPUOOPETATh HOBBIC
3HAHMS 110 XMMHHU B COOTBETCTBHUH C )KH3HEHHBIMHU MOTPEOHOCTSIMH, UCITOTH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHH JJIs MOUCKA U aHaliu3a y4yeOHOU u
HAYYHO-TIOMYJISIPHON MH(POPMAITUU XUMHUYECKOTO COJICP KAHMS;

dbopMuUpOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBINIJICHU S, HA0TI0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAUMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU W TIPOBEJIECHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOydJarommxcss YOSKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW PO B PENICHUH TIOOATBHBIX MPOOIeM
palMOHAIIBHOTO MPUPOJIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIMMOCTH OepexHOTro
OTHOIIIEHUSI K TIPUPOJIE W CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWHA TSI TPHHATHS TPAMOTHBIX PEIICHUH B
CUTYaIHX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSIMH.

B yuebGHOM maHe cpeaHero oOIIero o0Opa3oBaHHS MPEIMET «XUMUD)
0a30BOTO YPOBHS BXOJHT B COCTaB IpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHBIC
IPEIMETBD).

OO6miee yncio 4YacoB, OTBEIEHHBIX JJIsl U3yUYEHUS XUMUU, HA 0a30BOM YPOBHE
cpeaHero oouiero oopaszoBanusi, coctabisieT 68 dacoB: B 10 kimacce — 34 yaca (1
yac B Heento), B 11 kmacce — 34 gaca (1 gac B HeAemio).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHU4eCKOM XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BemecTB. [omomnorusi, wu3zoMmepus. XuUMUYECKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAXKHEUIIINX MPEICTABUTEIEH KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHUE JEMOHCTPALMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHUus] U TOPEHMs), HAXOXKACHUE B NPUPOJE, MOJydeHUEe U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOJTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHMS U HUTPOBAHUS), MOJyYEHUE U MpUMEHEHUE. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
pPa3IMYHBIM KJ1accam.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHbIN
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOHBIX, MTPOBEACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ITHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,

00BEMY, KOJIMUECTBY OJHOIO U3 UCXOAHBIX BEILIECTB WJIK MIPOAYKTOB PEAKIIUH).

Kuciiopoaconepxkamue opranu4ecKue coeIMHeHUs

[IpenenpHblE OOHOATOMHBIE CHUPTBHL. METaHON W JTaHOJ: CTPOCHHE,
¢u3znueckue U XUMUYECKUE CBOMCTBA (pEeaklUM C aKTUBHBIMH MeETajlslaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHHUE), NpUMEHeHue. BoaopoaHbeie CBA3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa M ATaHOJIa HA OPraHU3M YEJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. ~ OJTWJICHIJIMKOJIb W  IJIMLEPUH: CTPOCHHE,
¢usznueckue W XUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBUE CO UIEIIOYHBIMU
MeTa/lIaMH, KaueCTBEHHasl PEaKUus Ha MHOTIOAaTOMHbIE CHMpTHI). [leficTBue Ha
OpranusM yenoBeka. [[pumenenne riuuepruHa U STUIICHTIIUKOJIA.

@deHoJI: CTPOEHHE MOJIEKYJbl, (QHU3WYecCKHhe ¢ XHMHUYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpneruapl U kemouwvl. DopManmpaeruy, aneTaNbACTHA:  CTPOCHHE,
(¢u3nueckue U XMMHYECKHE CBOMCTBA (PEaKIUU OKHCIIEHUS M BOCCTAHOBJIECHUS,
KayeCTBEHHbIE PEAKIINH), TIOJyUYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpejAeibHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue Uil Kjacca KUCIOT, peaklus 3TepuuKkanum), NoJy4eHne U MpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOThHl KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KUCJIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOOIIEE JIEHCTBUE.

Cnoxsble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['miaponus
cnoxHbIX 3¢upoB. XKupsl. 'ugponus xxupos. [Ipumenenne xxupoB. buonornueckas
pOJIb JKUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom Meau(ll), okucieHrne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas posb. @otocunre3. DpykTo3a Kak H30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
IpOBe/ICHHE, HAOJIOJCHHE W OMNHCAHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom Mmenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTA pEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIK IPOAYKTOB PEAKIIUH).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kKak npuUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEepUMEHTAIbHBIE METOJAbl M3YYEHHS BEIIECTB W HX IPEBPAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEAHSIS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOr' O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: wMarepus, DHEpPrus, macca, aroM, DJJEKTPOH, MOJEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (OEIKW, YIJIEBOIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpeneseHus JIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3nemeHToB . M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKas CBs3b. BHJABI XHMUYECKON CBSI3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHslii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUUATEIBLHOCTb.
Crenenb okuciieHusi. MOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitie o mucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIMHCHUIA. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumuyeckas  peakrnusa.  Krnaccudukamuss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS Y TPEBPAILCHUS SHEPTUM TP XUMUYECKUX PEAKIIUIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakunu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSAIOIIKE HA COCTOSIHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTANIbHBIE METOJbl M3YUYE€HUS BEUIECTB M WX MPEBPaIICHUMN:
neMoHcTpanus tabnui «llepuoguyeckas cucrema XxuMuueckux sneMmentos . U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3AaTOPA, ONPEAEICHUE CPE/Ibl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTtel 1O ypaBHEHUAM XUMHUYECKMX pEAaKIUWA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®dusnyeckre CBOMCTBA HEMETAUIOB. AJUJIOTPOINUS HEMETAUIOB (Ha MpuUMeEpe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COCTUHECHHU).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIUHECHUH.



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOmme ¢guznueckue cBoricTBa MeTaioB. CrulaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAICHUIL:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U LIEJI0Ye, KaYECTBEHHBIE PEaKMU HA KAaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacd€rsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MIPOJYKTOB PEAKIUH, €CIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpenacraBinenuss 00 OOHMMX HAy4YHBIX MPUHIMIAX ITPOMBIIUICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)XKHEWILHWE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HaHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAIbHbIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBA3€d OpU  HU3ydyeHUH OOwWed o
HEOPraHM4ecKorM XMMHUM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTecCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4HbId (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOECHUE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
W30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHb, BEILIECTBO, TENO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasnbl, TOpHBIE MOPOJIBI, MMOJIE3HBIE WCKOMaeMbIe, TOIUIMBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUAJIOB, CEIIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIJIEHHOCTb,  IPOW3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWN
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

®I'OC COO ycranaBauBaeT TpeOOBaHMS K pe3yjibTaTaM OCBOCHMS
oOyyaroImuMuca TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJAMETHbIM W  TpeaMeTHbM). HayuHo-meTonuyeckoit OCHOBOM s
pa3pabOTKH TIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUSI MPOTPaMM CPEIHEr0 OOIIero
00pa3oBaHUsl SIBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM € CHCTEMHO-AESATEILHOCTHBIM MOJIXOJAOM B CTPYKType
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHUS MpeaMeTra «XuUMHS» Ha YPOBHE CPEIHEro
o6mrero o0pa3oBaHuUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TpPaKJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPE/IEICHUIO;

HaJIM4Khe MOTUBALIMU K O0YUEHHUIO;

IIeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUIN JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH U UCTOPUYECKUX TPAAUIIUK Oa30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMHU, MPUCYIIMMHU IE€IO0CTHOM
CHUCTEME XMMUYECKOr0 00pa30BaHUs;

HaJM4Yue MPABOCO3HAHUS SKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH JKU3HEHHBIE MJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEeAMeTa «XHUMHs» JOCTUTAIOTCS B
EIMHCTBE Y4YEOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMHU, COLUOKYJIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HealaMd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWIAMH  TIOBEJCHUS,  CIOCOOCTBYIOIIMMH  IpOIlEcCcam
CaMOIIO3HAHUS, CaMOpPAa3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
0o0yyarommxcs.

JIn4HOCTHBIE PpE3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMBITa MO3HABATEILHON M TMPAKTUYECKON J1€ATEITHLHOCTH
0o0yyaroImuxcsi Mo peanu3aluy IPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCJIEC B
YacTH:

1) rpamaaHCKOro BOCIUTAHMS .

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MTPABOIOPSIKY;

IPEACTABICHUS] O COLMAIBHBIX HOpMax M TMpaBujiaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUN yYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M TPUHUMATb MOTHUBBI, HAaMEPEHMs, JOTHKY U
apryMEHTHI IPYTUX IPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHHUA:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAaCJEJIUI0
OT€UYECTBEHHON XMMUH,;

yB@XEHUS K TMpOIlecCy TBOpPUECTBA B 00JACTH TEOPUH U MPAKTUYECKOTO
OPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HayKH €CThb pe3yJbTaT
JUINTEIbHBIX ~ HAONIONEHUHM, KpPOMNOTJIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
IOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa M [03HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUHM U MOCIEAYIOIIEM
aHajau3e MHPOPMaLUU O MEPEIOBBIX JTOCTUKEHUSX COBPEMEHHOW OTEYECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOr0 MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMU,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUWE M MOCTYNKH CBOMX TOBapHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE TMOCIEACTBUI 3THX
IOCTYIIKOB;

4) dopMupoBaHNS KYJIbTYPHbI 310POBbSI:

NOHMMAaHUA [EHHOCTEH 370pOBOro U 0Oe30macHoro obpas3a KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHHUSI K COOCTBEHHOMY (DHU3HMYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOIO/IeHHsT TpaBujl OE30MacHOro OOpallleHUusT C BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIIBHOCTH;

NOHMMAaHUs LEHHOCTH IPAaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOTO MOBEICHUS B CUTYalUsIX, YTPOXKAIOIINX 3JOPOBBIO U KU3HHU JIFOJEH;

OCO3HaHUs MOCIEACTBHIA W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YIOTpeOieHUs
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIE€OBATEIbCKOM
NEeATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX BHJAAX
NesTENbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTME B PCIICHHM NPAKTUYECKUX 3a]ad
COLIMAJIBHOIM HaIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



MHTEpeca K MPAKTUISCKOMY M3yUCHUIO MPOodeccruil pa3TudHoro pojia, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TpyJia U pe3ysibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHUAYaJIbHOW TPACKTOPUU
obpazoBaHus, Oyaymiel mpodeccur W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, UHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

9KOJIOTUYECKH I1€JIECO00Pa3HOr0 OTHOIICHUS K MPHUPOJE, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM, BIMSHUS
SKOHOMHUYECKHUX IMPOIIECCOB HA COCTOSIHUE MPUPOIHON U COITUATIBHOM CPEJIbI;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIB30BAHUSA JOCTHOKCHUH XHMHUHU IS
pelIeHust BOIPOCOB PAllMOHAIBHOTO MPUPOIOTOJIb30BAHHUS;

AKTUBHOT'O  HENPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel OKpYKarolen
NPUPOJHON Cpelie, YMEHHS IPOTHO3UPOBATh HEOJArOMpHATHBIE JKOJOTHYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJU4Us Pa3BUTOrO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUUECKON KYIbTYPHI,
OTIBITA JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHBHOW M COIUAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSTH HUJEOJOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSl CHeUUKA XUMHUU KakK HayKd, OCO3HaHHUS €€ poJu B
GbOpMUPOBAHUM PAIMOHAJILHOIO HAyYHOTO MBIIUJICHUS, CO3JaHUU I€JIO0CTHOTO
NpEACTaBICHUS] 00 OKPYXkAIOIIEeM MUPE KaK O €IMHCTBE MPUPOJbl U YEIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu TpobJieM COXpaHEHUs
IIPUPOJIHOTO PAaBHOBECHS,

yOSKIEHHOCTH B  OCOOOW 3HAUUMOCTH XUMHUHM JUIsI COBPEMEHHOM
IUBWIN3ALUU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJH B
CO3JJaHUU HOBOW 0a3bl MaTepUagbHON KYJIbTYpPBhI, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOT'O PAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPIeTUYCCKOM, MUIIICBON U
AKOJIOTHYECKON 0€30MacHOCTH, B PAa3BUTHU MEIMIIMHBI, 00ECTICYCHUN YCIOBUU
YCHEIIHOTO TpyAda U SKOJOTMYECKH KOMGMOPTHOM KUZHM KaXIOr0 4WieHa
00IIIeCTBA;

€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJIOB
MIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



MoJIy4aeMble 3HAHWS JIJIS aHAIN3a U OOBSICHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpPa U
ITPOUCXO/ISIINNUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAy4HBIX (AKTOB M MMEIONUXCS JAHHBIX C IEJIbI0 IOTyYCHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIFHO UCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
perieHus Ipo0JIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TO3HAHUIO M UCCIIEIOBATEIbCKON AESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0o00pa30BaHUI0, K AaKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHMA 1O XUMHUH B
COOTBETCTBHUH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TpyZa B pasIUYHBIX cepax MpodecCHOHATHHON
JeSTETHHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3yabTaThl OCBOCHMsI Y4eOHOro IMpeaMera «XHUMHUsS» Ha
YPOBHE CpPEAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE  JUIS (GbopMHpOBaHUA  MHPOBO33PEHUS oOy4Jarommxcs
MEXIUCLUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLINE
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa M CHEHU(PHUKY METOIOB IO3HAHUA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwusi, BEIIECTBO, YHEPIUs, SIBICHUE,
npoliecc, CUCTEMa, HAyYHBIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHus, UCCIIE0BaHNE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U IpYTHUE);

yHHUBEpCaJbHble yueOHbIE IEHCTBUS (IO3HABaTelIbHbIE, KOMMYHUKATUBHBIE,

pEryJIsTUBHBIE), o0ecrieunBaIne dbopmupoBanue (GyHKIMOHATBHON
IPAaMOTHOCTH M COLUANIbHON KOMIETEHIIMU 00yYaronInxcs;
CIIOCOOHOCTB o0yyarommxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHHBEpPCAJIbHBIE ydeOHBIC
NEUCTBUSA B IIO3HABATEIBHON M COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHbIE pPE3yJIbTaThl OTPAXKAKOT OBJIAJICHUE YHHUBEPCAIBHBIMU
y4eOHbIMU  TO3HABATEJNbHBIMM, KOMMYHUKATUBHBIMH U  PEryJSITUBHBIMU
NEUCTBUSAMH.

OBaanenue YHHBEpPCaJIbHBIMH y4eOHBIMH M03HABATEIbHBIMU
AeCTBUAMM:

1) 6a30Bble JJOrHYecKue AeCcTBUSI:

CaMOCTOSITENIbHO  (hopMynHpoBaTh W aKTyaJU3UpOBaTh  Mpobiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCIATh LU ACATEIbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU HX
JNOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C ITIOCTABICHHBIMHU LIEISMU;

WCIIOJIB30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJIEJATh XAPAKTEPHBIE NMPU3HAKU TOHSATUM M YCTAHABIMBATH WX B3aUMOCBS3b,



WCIIOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsi OOBSICHEHUSI OT/IETBHBIX ()aKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUSI M KPUTEPUU I KJIAacCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKINii;

YCTAaHABJIMBAaTh MPUYMHHO-CJIEJACTBEHHBIE CBS3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCyXaAeHUs (MHIAYKTUBHBIC, JCAYKTUBHBIC, TIO
AHaJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B pPacCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBAThH BBIBOJIBI M 3aKIIFOUCHUS,;

MPUMEHSTH B MPOLIECCE TTO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, MPEOOPA3OBHIBATH MOJIEIBHBIE MPECTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) OJJIEMEHTa, XUMUYecKas (opmysia, ypaBHEHHE XUMUUYECKOU
peakiuyu — TMpU PEHICHUU Y4eOHBIX MO3HABATEIbHBIX W MPAKTHUUYECKUX 3ajady,
MPUMEHSTh Ha3BaHHbBIC MOJEJIBHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
NPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUYECKUX PEAKIIUMN.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBHSI:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHUSI BEIIECTB M XUMHYECKUX
peaKiuii;

(dbopMyIHpOBATH 1IEJIM U 33a/1a4U UCCIIEI0BAHMS, UCTIOJIb30BATh MOCTABICHHBIE
U CaMOCTOSTEIHHO C(OpMYIHMpPOBaHHBIE BOIPOCHl B KAa4YeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUSI THIOTE3bI MO MPOBEPKE MPaBUILHOCTU
BBICKQ3bIBAEMBIX CYXKICHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W MPOBEIACHUS
YYEHUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOJI0M
poIlecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibrar, (QopMyIupoBaTh
000011IeHUs ¥ BBIBOIBI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHUSI,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOECIAHHON paboTe;

NpuoOpeTaTh OMNBIT YYEHUUYECKON HCCIENOBATENbCKOM U MPOEKTHOU
NEATEeIbHOCTH, MPOSBIATH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO pa3IM4YHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢c nunpopmaunueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HWHopMamuu (Hay4dHO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBbIE MOCOOUS,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMAIIMIO PA3IUYHBIX BUAOB U (opM
peJICTaBIICHHUS, KPUTUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;



(GopMynupOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU MOUCKE U
orObope wuH(poOpManMu, HEOOXOAMMOW i1 BBIINOJHEHUS Y4YEOHBIX 3a4ad
OIPENEIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMalbHYI0  (OpMy  MPEACTABICHHUS
uHdopmaiuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAy4yHBIH fA3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOpMaIMeil: NpUMEHATh MEXNpeAMeTHble ((pusnueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (POpMYJIbl, 800OpEeBHATYPbI, HOMEHKIIATYPY;

UCIOJB30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaIJIIHOCTH.

OgyageHne YHHUBEPCATbHBIMA KOMMYHHMKATUBHBIMH AeHCTBUSAMM:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIAEMOM T€MbI B XOJ€E AUAJIOra U/uiu
IUCKYCCUH,  BBICKa3blBaTh  HJeH, (OPMYyJIHpPOBATb CBOU  IPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEl pe3ylbTaTOB IO3HABATENIBHOM NIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl M0 HCCIEI0BAHUIO CBOWCTB
U3y4aeMbIX BEILIECTB, peajau3aliuy y4eOHOTo MpoekTa U (GOopMyJINpPOBATH BBHIBObI
0 pe3yJibTaTaM NPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULMUU B
X0J1€ 00CYXACHUS U 0OMEHa MHCHUSIMU.

OgJy1aieHNE YHUBEPCATbHBIMHU PEryIssTHBHBIMH ACHCTBUAMM:

CaMOCTOATENIbHO IIJJAHUPOBATh M OCYIIECTBIIATH CBOIO I103HABAaTEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh MpeJjiaraéMblii aJlfOPUTM JACUCTBUI TpHU
BBIMOJJHEHUHM YYEeOHBIX UM UCCIIEJOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ GdeKTUBHBIA CMOCOO0 WX pelIeHHs C YYETOM IMONYYeHHUS HOBBIX 3HAHHM O
BELIECTBAX U XUMHUYECKUX PEAKLUSIX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JIEATEIBHOCTH HAa OCHOBE CaMOaHAJIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OpraHuueckas XUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  MPEJACTABICHUM O XHUMHYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, POJIM XHMUUA B IIO3HAHUU SIBJICHUU



Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM TSI pEIICHUS TPAKTUISCKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOITIOJIATAIOIINE TIOHATHS (XMMHYECKUH JJIEMEHT, aToM, DJJIEKTPOHHAas
000JI09Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JIEKTPOOTPULIATEIIPHOCTh, XUMUYECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaII€HHAs), MOJb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIIIEPOIHBIN CKeleT, (YyHKIMOHANbHAS TPYIIIa,
paauKain, U30MepHus, U30MEphbl, TOMOJIOTHYECCKUI PsiJl, TOMOJIOTH, yTIEBOJIOPOIHI,
KHUCIIOPOJ] U a30TCOJAEpXkAIINe COCAMHEHHUS, MOHOMEp, IMOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOSHUS
oprannyeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJUYECKAN S3bIK XHMHH; MHUPOBO33PEHUYCCKHAE 3HAHUS,
JeXalle B OCHOBE MOHMMAaHUS MPUYUHHOCTH W CUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKHUE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYEHUU U
0€30macHOM HCIIOJIh30BAaHUN BaXKHEUITUX OPraHWYECKUX BEIIECTB B OBITY U
PAKTUYECKOHN JCATEIHPHOCTH YCIIOBEKA,;

c(hOpMHPOBAHHOCTh YMEHHUM BBIABIATH XapaKTEpPHbIE MPHU3HAKH TOHSTHUH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIUE TOHITHUS TPU
OTMCAHUM COCTaBa, CTPOCHMS M MPEBPAIICHUI OPTaHNIECKIX COSAMHEHHI;

c(hOPMHPOBAHHOCTh YMECHHH HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIUKY JIJIs
COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKMX BEMIECTB W YpaBHEHUH XUMHUYECKUX PEaAKIUH,
U3TOTABIMBATH MOJCIH MOJIEKYJ OPTraHWYECKUX BEIIECTB ISl WILTIOCTPAIIMA WX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAIICKHOCTh H3YUYECHHBIX
OpraHWYECKUX BEMIECTB MO0 KX COCTaBy M CTPOCHUIO K OMNPEACIEHHOMY
KJIaccy/Tpynmne coeauHeHuil (yTIeBOJOpOIbI, KUCIOPOJ U a30TCOAepIKalue
COCIMHEHMS, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs), JlaBaTh MM Ha3BaHHS IO
cucrematudeckor Homenkinarype (IUPAC), a Taxke NPUBOIUTH TPUBUAJIBLHBIC
HA3BaHUSI OTJCIBHBIX OPraHWYECKUX BEMIECTB (ITHJICH, MPOTMIICH, AalleTUJIEH,
ATUJICHTIIUKOJb, TIUIEpHH, (HEeHO, (PopManbaerui, amneTalbIerHa, MypaBbUHAS
KHUCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0TA, IIII0K03a,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

c(OPMHPOBAHHOCTh yMEHHUS ONPEACISITh BHUABI XUMHUYCCKOH CBS3H B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATHh TIOJOXKECHHUSI TEOPUU CTPOCHUS
oprannydeckux BemectB A. M. bytiepoBa s 00bSICHEHUS 3aBUCUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

c(OpMHPOBAHHOCTh ~ YMEHUH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
duszndeckue M XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEACTABUTEICH pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWUJICH, alleTUJICH,
Oyraauen-1,3, metunbyraauen-1,3, O€H30JI, METAHOJ, 3TAHOJ, ATHJICHIJIUKOJIb,
rIIMIepyH, (EeHo, aleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMIHOYKCYCHAsI KHCIIOTa), WLTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIIMH C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hopMy;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO
Ceipbs (HedTh, TPUPOTHBIM Ta3, Yrojib), CHOCOOBI WX TNEPEPadOTKU U
PaKTUYECKOE TPUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(OpMHPOBAHHOCTh YMEHHMI MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU MPOIYKTa
peaKknuy IO W3BECTHBIM Macce, 00BEMY, KONMMYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIU TIPOYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh yMEHHUH BIAJIETh CHUCTEMON 3HAaHUKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOIb3YEMbIX B XUMUU TIPU U3YUYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaOII0IeHNe, M3MEPEHHUE, IKCTICPUMEHT, MOJICIIMPOBAHHE),
UCITOJIb30BaTh CUCTEMHBIC XUMHUYCCKHE 3HAHUSA JUIS TPUHATHS PCIICHWHA B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMUYECKOM
NOCY/ZI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IpaBwiIa OOpalieHus c
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMHU TIO BBITOJHEHHUIO J1a00pPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOPMHPOBAHHOCTh yMEHUH TUIAHUPOBATh W BBINOJHATH XUMHYCCKHUI
AKCIIEPUMEHT (IIpEeBpallleHHs] OPraHUYECKUX BEIIECTB MPU HArPEBaHUH, MOJTyUEHUE
STUJIEHA M W3YYCHHE €ro CBOMCTB, Kauye€CTBEHHBbIC pEAKIMH OPraHUYeCKUX
BEIECTB, JCHATypalsi OCNKOB NMPH HArpEBaHWU, I[BETHHIE pEaKIu OETKOB) B
COOTBETCTBHUM C TMPAaBWJIAMH TEXHUKH OE30MaCHOCTH TIpU OOpaIIeHUU C
BELIECTBAMU U J1AOOPATOPHBIM O0OpPYAOBaHUEM, MPEIACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIEpPUMEHTa B (OpMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GopMyIUPOBATH BEIBOBI HA OCHOBE dTHUX PE3YJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTHUYECKH aHAIU3UPOBATh XHUMHYCCKYIO
uH(opMaIuIo, MOIYy4YyaeMyl U3 pa3HbIX HCTOYHHUKOB (CpeliCTBa MAacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



c(OPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbSI M OKpYXKarolleld MNpUPOHON Cpebl, OCO3HABATH
ONACHOCTh BO3ACHCTBUS Ha >KUBBIC OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BCILIECTB, MOHMMas cMbIcH Tokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TMPEJOTBpAIleHUs HX BPEIHOrO0 BO3JEHCTBUS Ha OPraHU3M
YEJIOBEKA,

JUIs OOYYArOIIUXCs ¢ OrPaHUYEHHBIMHA BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHHUE
IPUMCHATh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITIO3HAHHUS BEIISCTB H
XUMHYECKUX SBJICHUML;

JUISL CJIENBIX M CJIIA0OBUISIIMX OOYYalIIMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHui JI. bpaiis mis 3anmucu XuMHUYeCKuX

bopmy.
11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOEHUsA Kypca «OOmass u HeopraHuveckas
XUMUSD» OTPAKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOHW COCTaBJISIONICH
€CTECTBCHHO-HAyYHOM KAPTHUHBI MHpPa, pOJIM XHMUHA B IIO3HAHUU SIBJICHUU
Opupoasl, B  (QOPMUPOBAHWMU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON IPAaMOTHOCTU, HEOOXOIUMOM JIJIs PELICHHUS MPAKTUYECKUX 3a]1a4
U DKOJIOTMYECKHM OOOCHOBAHHOTI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAaHHM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH JJIEMEHT, aroMm, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAM aTOMOB, HOH, MOJIEKYJia, MOJIb, MOJIAPHBIN OO0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHULATEIIBHOCTD, CTENIEHb OKUCJICHUS, XUMUAUYECKas CBA3b
(koBaJieHTHAs, MOHHAsA, METa/NINUeCcKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKas PelIéTKa,
TUNBl ~XUMHUYECKUX  PEAKIMH, PacTBOpP, DIJIEKTPOIUTHI,  HEIJIECKTPOJIUTHI,
ANEKTPOIUTUYECKAST OUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUUYECKON pEeaKIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW AUCCOUMAlnM, nepuoanueckund 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBpPAIICHUS] SHEPTUH
Py XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3bIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMUMAHHUS HPUYUHHOCTH H
CUCTEMHOCTH XWMHUYECKHUX SIBICHUH, (PAKTOJTOTHYECKHUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUHN U 0€30MaCHOM MCIOJb30BAaHUHM BAKHEUIIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKOMN EITEILHOCTH YEIIOBEKa;



c(OPMUPOBAHHOCTh YMEHHM BBISBISATH XapaKTEpPHbIC MPU3HAKH TOHITHIA,
yCTaHaBJIMBAaTh UX B3aWMOCBSI3b, HUCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpU
ONMMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XWMUYECKYI0 CHMBOJMKY JJIs
cocraBieHuss (GOpMyJl BELIECTB W ypaBHEHUH XHWMHUYECKUX  PpEaKLUH,
cuctemarnueckyto HomeHkaarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHbld ra3, YIJIEKUCIbId ra3, aMMHUak, raméHas
U3BECTb, HETalIEHAs U3BECTh, IUThEBAs COJa, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIpPENEsTh BaJCHTHOCTh U CTEICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHHUSIX PA3IUYHOrO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBAJIEHTHAasl, IOHHAs, METAJUIMUECKas, BOAOPOJHAs) B COCIUHEHUSX, THII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOIO BELIECTBA (aTOMHAas, MOJIEKYJISIpHad,
MOHHAs!, METAJJIMYECKAs), XapakTep Cpebl B BOAHBIX pacTBOPaX HEOPraHUYECKUX
COCJIMHCHMI;

c(OpPMUPOBAHHOCTh yMEHUI yCTaHaBJIMBAaTh IPUHAIEKHOCTD
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpeAeaéHHOMY Kiaccy/Trpyrie
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbl, OCHOBAHUS,
KHUCJIOThI, aM()OTEPHBIE TUAPOKCU/IBI, COJH );

c(OpPMUPOBAHHOCTh YMEHHUN PACKPHIBATh CMBICI MEPUOIUYECKOrO 3aKoHa /[,
W. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 0OBICHUTEIbHYIO
U IIPOTHOCTHYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XMMHYECKHX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguueckoil cucTeMsl
XUMu4eckux sieMeHToB JI. M. MeHnpaeneeBa, MCHONIB3YysS IOHATUS «S-, P-, d-
AIIEKTPOHHBIE opourtanm, «QHEPreTHYECKue YPOBHM, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUU
1o neprojaM u rpynmnam llepruoaudeckoil CucTeMbl XMMHYECKUX 3J1IeMEeHTOB /1. M.
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIKE
XUMUYECKAE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEP)KIAATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBS3M MEXAY HEOPraHWYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLUI;

c(hOpMHPOBAHHOCTh YMEHUS KIACCU(DPUIMPOBATH XUMHUYECKHUE PEAKLUH IO
pa3IMyYHbIM IMpPU3HAKaM (YUCIY M COCTaBy pEarupyrollidx BELIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIICHEW OKHMCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
pEeaKlMK, YYaCTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKLUUA Pa3IMUHBIX
THUIIOB, TIOJHBIE U COKPALEHHBIE YPABHEHUS PEAKIMII HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLUUU UAYT 10 KOHIIA;



cOPMUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUH, MOATBEPKIAIOIINE
KAYeCTBEHHBI COCTaB pPa3jJUYHBIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OMBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX
BEILIECTB;

c(OPMUPOBAHHOCTh ~YMEHHHM  pacKpbIBaTh CYIIHOCTb  OKHUCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OanaHca
JTUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKkiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHUS XMMHUUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHEIIHEro Bo3aencTus (nmpunuui Jle Hlatense);

c(OpMHPOBAHHOCTh YMEHUU XapaKTepU30BaThb XHMHUYECKHE IPOLECCHI,
JeXKAlle B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHHUS! CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEIACTABICHUNH 00 OOIMX HAyYHBIX MPUHIUNAX U
AKOJIOTMYECKUX MPOOIeMaX XMMUYECKOr0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHUS C HCIOJb30BaHUEM
HOHSTUS «MaccoBas JOJIsl BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOILIEHUI ra3oB
OpU XMMHYECKUX PEaKIUSIX, MACChl BEIIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKkTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl
BELECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOopMUPOBAHHOCTH YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOU
MOCY/JI0M U J1abOpaTOpHBIM O0OpPYJAOBAaHHUEM, a TaKXKe IMpaBmwiIa OOpalieHUs ¢
BEIIECTBAMHM B COOTBETCTBUM C MHCTPYKLHUSMHU MO BBIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBINOJHATH XHUMHUYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBUU KaTaIU3aTOpa,
ONpPENCIICHUE CpEeAbl PACTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBHOIO
MHAMKATOPA, BIUSHUE PA3IMYHbIX (DAKTOPOB Ha CKOPOCTh XMMHUUYECKOM PEaKIHH,
peakMy MOHHOTO OOMEHAa, KayeCTBEHHBIE PEaKIUU Ha cyibQaT-, KapOoHaT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHS, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad I10
TeMaM «Metamey U «HeMmeramib»y) B COOTBETCTBHHM C NpPaBWJIAMH TEXHUKU
0e30MmacHOCTH MpHU O0paIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBaHUEM,
OPEACTABIATh PE3YNbTaThl XUMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOLIMX peakiuii U (OpMyIUpPOBATH BHIBOABI HAa OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMHPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMHUYECKYIO
uH(opMaIMIo, MONIYyYaeMyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT u Apyrux);



cOPMHPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECKH
1e7eco00pa3HOro MOBEIEeHUSI B OBITY M TPYJOBOM JAESTEIBHOCTH B LEIAX
COXpPAaHEHUSI CBOETO 3JI0POBbS M OKpY)KAIOIIEH MNPUPOJHON Cpefbl, OCO3HABATH
ONACHOCTh BO3/ICMCTBUS HA KUBBIE OPraHU3MBbl ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
peAOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OpPraHW3M YEJIOBEKA;

JUIS. O0YYaroIIUXCsl ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
IPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMHUUYECKHUX SIBJICHUM;

JUISL CJIENBIX M CJIA0OBUISIIMX OOYYaOIIMXCS: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaunmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMel

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/bHbIC PeCypChI

Pa3nea 1. TeopeTudyeckne 0CHOBbI OPraHN4eCKOi XUMHUH

[IpenmeT opraHMYECKON XUMHUH.

. http://files.school-

collection.edu.ru/dlrstore/4d70e672-

cc98-878d-8f8c-fab065467be0d/index.htm

1.1 Teopust CTpOCHHS OpraHUIESCKHX 3 2. http://files.school-
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Hroro no pazueny 3
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3.3 VYrineBoasl 3 2. http:/ffiles.school-
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Uroro no pazgeny

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM (uu¢posbie)
Ne n/m Kourpoabubie | IIpakTHyeckue
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit 3aKoH
1.1 u [lepnonnueckas cucteMa XMMHUYECKUX 3
snemenToB JI. . MenaeneeBa
12 Crtpoenue BeniectBa. MHOrooopasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIUU 6 1 1
Hroro no pazueny 13
Pasnen 2. Heoprannueckas xumus
2.1 Mertaibl
2.2 HemeTtamsr 1
53 CBs13b HEOPraHUYECKUX M OPraHUYECKHX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4YeHH S

DJIeKTpPOHHbBIe N poBbIE
o0pa3oBaTeJbHbIE PECypPChI

IIpeamer opranu4eckoi
XMMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHE U 3HAYCHHUE

03.09.2024

. http://files.school-
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cc98-878d-8f8c-

fab065467be0/index.htm

2.
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collection.edu.ru/dlrstore/f2d5e
399-43d9-8d16-13a0-
3f03bed4c28a/index.htm

Teopust ctpoeHus
OpPraHMYECKUX COCAVNHEHUN
A. M. bytneposa, e€
OCHOBHBIE I10JIOKEHUS

10.09.2024

http://files.school-
collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm
http://files.school-
collection.edu.ru/dlIrstore/2f91c
909-82fbh-458a-3538-
52¢c9070ebf0/index.htm
http://files.school-
collection.edu.ru/dlrstore/652al
15¢-8¢7¢-4735-363f-
ech93e64df61/index.htm
http://files.school-
collection.edu.ru/dIrstore/e018a
2db-d720-e54a-ch5f-
0226840a8f7e/index.htm

[IpencraBnenue o

http://files.school-
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KJIacCU(pUKAITIT
OpPTaHUYECKUX BEUICCTB.
Homenkiatypa
(cuctematuyeckasi) u
TpPUBHAJIbHBIE Ha3BaHUS
OpPTaHUYECKUX BEIIECTB

17.09.2024

collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm
http://files.school-
collection.edu.ru/dlIrstore/2f91c
909-82fbh-458a-3538-
52¢c9070ebf0/index.htm
http://files.school-
collection.edu.ru/dlrstore/652al
15¢-8¢7¢-4735-363f-
ech93e64df61/index.htm
http://files.school-
collection.edu.ru/dlrstore/e018a
2db-d720-e54a-ch5f-
0226840a8f7e/index.htm

AJIKaHBI: COCTaB U
CTPOCHHE, TOMOJIOTHIYCCKHUIA
pan

24.09.2024

http://files.school-
collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm
http://files.school-
collection.edu.ru/dlIrstore/2f91c
909-82fh-458a-3538-
52¢c9070ebf0/index.htm
http://files.school-
collection.edu.ru/dlIrstore/652al
15¢-8¢7¢-4735-363f-
ech93e64df61/index.htm
http://files.school-
collection.edu.ru/dlrstore/e018a
2db-d720-e54a-cb5f-
0226840a8f7e/index.htm

Meran u 3TaH —



http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/0e9a9b25-b8de-0bd2-1252-55407d90e4df/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/652a115c-8c7c-4735-363f-ecb93e64df61/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm
http://files.school-collection.edu.ru/dlrstore/e018a2db-d720-e54a-cb5f-0226840a8f7e/index.htm

IpocTeume
MIPEACTAaBUTEIN AIIKAHOB

01.10.2024

AJKEHBI: cOCTaB B
CTPOCHHUC, CBOMCTBaA

08.10.2024

OTWIEH U TPONWIEH —
IIpOCTENIINE
IIPEICTABUTENN AJIKEHOB

15.10.2024

[TpakTuueckas pabora No 1.
«Ilony4yenue sTHIICHA U
M3Y4YEHUE €ro CBOMCTB»

22.10.2024

10

Anxanuensl. byranuen-1,3
U MeTun0yTaauen-1,3.
[TonydeHne CHHTETHYECKOTO
Kay4yKa U Pe3UHbI

AJKWHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHUECKUN PSII.
ALIETHJIEH — MPOCTEUIIHI
MPEJICTABUTENb AIKHHOB

05.11.2024

12.11.2024

11

Brrunciienus no ypaBHeHHUIO
XUMHUYECKON peaKkuu

19.11.2024

12

Apenbl: 0€H30J1 U TOJTYOJ.
TOKCUYHOCTH apeHOB

26.11.2024

13

I'enetnueckas CBS3b
YIJIEBOI0PO/IOB,
MPUHAICKAIINX K
pa3IMYHBIM KJ1accam

03.12.2024

. http://files.school-
collection.edu.ru/dIrstore/4d70e672-
cc98-878d-8f8c-
fab065467be0/index.htm
2. http://files.school-
collection.edu.ru/dIrstore/f2d5e
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http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/4d70e672-cc98-878d-8f8c-fab065467be0/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm
http://files.school-collection.edu.ru/dlrstore/f2d5e399-43d9-8d16-13a0-3f03bed4c28a/index.htm

399-43d9-8d16-13a0-

3f03bed4c28a/index.htm
IIpupoaHbIE HICTOYHUKH
YIJIEBOJIOPOJIOB:
14 MIPUPOJIHBIN ra3 U MOMyTHHIE 10.12.2024
HeTsIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ nmepepaboTKu
http:/files.school-
collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm
http://files.school-
TIpUpPOHBIE HCTOTHHKH collection.edu.ru/dlrstore/2f91c
) 909-82fb-458a-3538-
YTJIEBOJAOPOIOB: -
15 HPHpOHEL a3 ¥ IOMyTHEE 52cc9070ebf0/index.htm
17.12.2024 http:/files.school-
HeQTHEIE raskl, HedTh 1 collection.edu.ru/dlrstore/652al
MPOIYKTHI €€ mepepadboTKu 15¢-8¢7¢-4735-363f-
ecb93e64df61/index.htm
http://files.school-
collection.edu.ru/dlIrstore/e018a
2db-d720-e54a-cb5f-
0226840a8f7e/index.htm
16 KonTponbhas pabora no
pasneny «YTJIeBOIOPOIbI 24.12.2024
[IpenenbHbIE OTHOATOMHBIE
17 CIUPTHI: METAHOJI ¥ 3TAHOJL. 14.01.2025
Bonopoanas cBa3b
18 MHOroaTOMHBIE CITUPTHI:
STUJICHTJIMKOJb U TJIULEPUH 21.01.2025
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deHon: cTpoeHue
MOJIEKYJIbI, PU3NYECKUE U

. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
cc98-878d-8f8c-
fab065467be0/index.htm

19 XAMUYECKHE CBOMCTBA, 28.01.2025 2. http://files.school-
IIPUMCHEHHE collection.edu.ru/dlrstore/f2d5e
399-43d9-8d16-13a0-
3f03bed4c28a/index.htm
20 Anpaerunsl: GopMabaeTua
U aneTragbAerui. AueToH 04.02.2025
OnHOOCHOBHBIE
21 npeaebHbIe KapOOHOBBIC
KHUCIIOTBI: MypaBbUHAs U 11.02.2025
yKCyCHast
. http://files.school-
collection.edu.ru/dlIrstore/4d70e672-
INpaktrueckas padora Ne 2. 0098'878d-8f8(_:'
29 «CrofictBa pacTBopa fab065467be0/|r_1dex.htm
N 18.02.2025 2. http://files.school-
YKCYCHOH KUCIOTED collection.edu.ru/dlrstore/f2d5e
399-43d9-8d16-13a0-
3f03bed4c28a/index.htm
CreapuHoBas U OJIEUHOBAS
23 KHCJIOTBI, KaK
MPEACTaBUTEN BBICIIINX 25.02.2025
KapOOHOBBIX KUCIIOT
Mpia Kak COJIA BBICIIIUX
24 Kap60HOBBI)i KHCJIOT, UX 04.03.2025
MOTOIIIEE JCHCTBHE
25 Crnoxuble 3(upbI Kak
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MIPOU3BOHBIC KAPOOHOBBIX
KUCHOT. [ 'MaposIn3 CI0KHBIX

3¢upoB

11.03.2025

Kupsl: runponus,

26 MIpUMEHEHHUE, 18.03.2025
Ouosoruueckas poib )KUpPOB
. http://files.school-
VIJIeBOIBI: COCTAB, collection.edu.ru/dIrstore/4d70e672-
KJIaccupHUKaIus. CC98'878d-8f8(_:'
27 Baskieime fab065467be0/index.htm
01.04.2025 2. http://files.school-
TpCACTABUTCIIH. 1TIHOKO3a, collection.edu.ru/dlrstore/f2d5e
(bpyxrosa, caxaposa 399-43d9-816-13a0-
3f03bed4c28a/index.htm

08 Kpaxman u nemirono3a kak
MPUPOJIHBIE TTOTUMEPHI 08.04.2025

1. http:/ffiles.school-
collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm

2. http://files.school-

KOHTpOMbHAs paGoTa 1o collection.edu.ru/dlIrstore/2f91c
909-82fb-458a-3538-

29 pasAeiy 52¢c9070ebf0/index.htm
«Kucnopoacoaepxariue 15.04.2025 3. hitp://files.school-
OpTaHMYCCKNE COCTUHCHID) collection.edu.ru/dlrstore/652al

15¢-8¢7¢-4735-363f-
ech93e64df61/index.htm

4. http://files.school-

collection.edu.ru/dlrstore/e018a
2db-d720-e54a-ch5f-
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AMUHBI: METHJIAMHUH U

0226840a8f7e/index.htm

30 aHWINH 22.04.2025
1. http:/ffiles.school-
collection.edu.ru/dlIrstore/0e9a9
b25-b8de-0bd2-1252-
55407d90e4df/index.htm
2. http://files.school-
AMHHOKHCIOTEI KK collection.edu.ru/dlIrstore/2f91c
909-82fb-458a-3538-
aMm(doTepHbIe OPraHUYECKHE -
31 O — 52cc90_70ebf0/|ndex.htm
’ 29.04.2025 3. http://files.school-
bronoruyeckoe sHaveHue. collection.edu.ru/dlrstore/652al
Ilennast 15¢-8¢7¢-4735-363f-
ech93e64df61/index.htm
4. http://files.school-
collection.edu.ru/dIrstore/e018a
2db-d720-e54a-ch5f-
0226840a8f7e/index.htm
. http://files.school-
collection.edu.ru/dlrstore/4d70e672-
benku kak mpupoaHbIe 0698'878d'8f8(_:'
32 BHICOKOMOJISKYIIDHEE fab065467be0/index.htm
06.05.2025 2. http:/files.school-
COCHMHCHHA collection.edu.ru/dlrstore/f2d5e
399-43d9-8d16-13a0-
3f03bed4c28a/index.htm
OCHOBHBIG IIOHATHUA XUMHUU
33 BLICOKOMOJIVCKyJIHpHBIX 13.05.2025
COCIMHCHUI
34 OCHOBHBIE METOIBI CHHTE3A
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BBICOKOMOJIEKYIIIPHBIX
coeguHeHmii. IlmacTMaccel,

Kay41yKH, BOJIOKHA

20.05.2025

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTnyeckue
padoThI

Jlata
U3y4deHusl

JJIeKTPOHHBIE HM(]PPOBBIE
o0pa3oBaTe/IbHbIE PeCypChl

XHUMHUYECKUH DIIEMEHT. ATOM.
DnexTpoHHas KOH(pUTypauus
aTOMOB

03.09.2024

Ilepuoanueckuii 3aK0H U
[Tepuonuueckas cucrtema
XUMHYECKHUX 3y1eMeHToB [[. 1.
MenneneeBa, NX CBA3b C
COBPEMEHHOH TEOpUEH CTPOCHUS
aTOMOB

10.09.2024

http://files.school-

collection.edu.ru/dlrstore/2f91c909-

82fbh-458a-3538-

52cc9070ebf0/index.htm

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKUX DJIIEMECHTOB
U X COEIMHEHUH 10 Tpynmnam Hu
nepuogam. 3HaueHue
NEPUOINYECKOT0 3aKOHA U
CHUCTEMBbI XUMHUYCCKUX IJICMCHTOB
J.1. MenneneeBa B pa3BUTUN
HayKH

17.09.2024

CrtpoeHue BelecTBa. XUMHUECKast
CBS3b, €€ BHUJIBI; MEXaHU3MBI
00pa3oBaHUsl KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

24.09.2024

BanentHocCTb.
DJIEKTPOOTPULIATETHLHOCTD.
Crenens OKHUclIeHUs. Bemectsa

01.10.2024
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MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[TonsiTve 0 MUCTIEPCHBIX
cuctemax. MicTuHHbIE U
KOJUJIOMIHbIE pacTBOphl. MaccoBast
JIOJISl BEIIECTBA B PACTBOPE

08.10.2024

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX COCTMHECHUIA.
['eHeTHueckas CBsI3b
HEOPraHUYECKUX BEIICCTB,
Pa3IMYHBIX KJIACCOB

15.10.2024

http://files.school-

collection.edu.ru/dlrstore/2f91c909-

82fh-458a-3538-

52cc9070ebf0/index.htm

Knaccudukanus XuMrU4ecKux
peakirii B HEOPraHMYECKOU U
OpPraHUYeCKON XUMHUU. 3aKOH
COXpaHEHHsI MACChI BEIIIECTB;
3aKOH COXpaHEHUs U
MpEBpAIICHUsS IHEPTUU TTPU
XUMHUYECKHUX PEaKIUIX

22.10.2024

Cxkopoctsb peakiuu. O0patumbie
peakunn. XuMUYECKOe
paBHOBeCHE

05.11.2024

10

[TpaxTuueckas padota Ne 1.
«BnusHue pa3zianuHbIX GaKTOpoB
Ha CKOPOCTh XMMUYECKOM
peaKIm»

12.11.2024

11

DIeKTpONUTHYECKAs
nucconuanus. [Toastue o
BOJI0poiHOM Mokazatese (PH)
pactBopa. Peakiium nOHHOTO

19.11.2024
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obmena. ['maponam3 opraHuyecKux
n HeOpFaHI/I‘-ICCKI/IX BCIICCTB

12

OKHUCINTEIIHFHO-
BOCCTAHOBUTEJIHLHBIC PEAKITHH.
[Tonsitue 06 snekTposIHM3e
pacIyIaBOB U PaCTBOPOB COJIEH

26.11.2024

http://files.school-

collection.edu.ru/dlrstore/2f91c909-

82fh-458a-3538-

52cc9070ebf0/index.htm

13

KonTponbhas pabora no pazzaeny
«TeopeTndeckrie OCHOBbI XUMHM

03.12.2024

14

MerTaimisl, UX TOJIOKSHUE B
Ilepuonnueckoii cucreme
XHMHYECKUX djemMeHnToB /I, U.
MeHneneeBa 1 0COOEHHOCTH
cTtpoenust atomoB. O01He
(du3nUYeCKre CBOMCTBA METAINIOB

10.12.2024

15

CrutaBbl METaJJIOB.
DNEeKTPOXUMHUYECKUI psif
HanpsKEHUH METaIoB

17.12.2024

http://files.school-
collection.edu.ru/dlrstore/2f91c909-
82fb-458a-3538-
52¢c9070ebf0/index.htm

16

XVWMHYECKHE CBOMCTBA
BaKHEHMIINX METaJUIOB (HATpHil,
KaJIni, KaJbIlUil, MarHui,
ATFOMUHHI) ¥ UX COCTMHEHUN

24.12.2024

17

XuUMHYECKue CBOMCTBA Xpoma,
MEIU U UX COCIUHECHUHN

14.01.2025

18

XUMHYECKHE CBOMCTBA IIMHKA,
JKeJle3a M UX COeqJUHEHUM

21.01.2025

19

[TpakTrueckas paborta No 2.
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"Pemienne s3KkCiepuMEHTAIBHBIX
3aja4 rno reme «Mertamibn"

28.01.2025

20

Hewmeraiibl, X MOJ0KEHHUE B
[Tepuoanueckoii cucreme
XUMHYeCcKuX dyeMeHToB [I. 1.
MeneneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB

04.02.2025

21

Pu3nyecKkue CBOMCTBA
HEMETAJIOB. AJUIOTPOIHS
HEMETAJIJIOB (Ha MpUMepe
KHCJIOpO/a, cepbl, hocdopa u
yriaepoja)

11.02.2025

22

XHUMHUYeCcKHe CBOMCTBA TaJIOTeHOB,
Cephl U UX COCTMHCHHM

18.02.2025

23

XUMHYEeCKHE CBOMCTBA a30Ta,
docodpa u ux coeTMHEHHUI

25.02.2025

24

XUMHUYECKUE CBOMCTBA yIIIepoa,
KpPpEMHUA U UX COGI[I/IHCHI/Iﬁ

04.03.2025

http://files.school-

collection.edu.ru/dlrstore/2f91c909-

82fh-458a-3538-

52cc9070ebf0/index.htm

25

[IprMmeneHne BaKHEUIINX
HEMETAJIOB U UX COCIMHEHUI

11.03.2025

26

O00011ICHNE  CUCTEMATH3ALIMS
3HaHUM 110 Teme «HemeTtamb.
Brrunciienus 1o ypaBHEHHSIM
XUMUYECKHUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI

18.03.2025

27

[TpakTuyeckas padota Ne 3.
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«Pemienne 3xcriepuMeHTaIbHbIX
3anad no reme "Hemetanst"»

01.04.2025

28

KonTponbhas pabota mo Temam
«Metame u «HemeTaiuie

08.04.2025

29

Heopranudeckue v OpraHn4ecKue
KHCJIOTHI. HCOpFaHI/I‘-IeCKI/Ie n
OpPraHUYeCKHe OCHOBAHHUS

15.04.2025

30

AMdoTepHbIE HEOPraHUYECKHUE U
OpPraHUYECKUE COCTUHEHUS.
I'eneTnueckas CBA3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEILIECTB

22.04.2025

31

POJ'II) XUMHUHU B O6CCHC‘-ICHI/II/I
9KOJIOTHYECKOM, YHEPreTHUECKOM
Y [HILEBOM 0€30I1aCHOCTH,
Pa3BUTHH MEIUIHHBI

29.04.2025

http:/files.school-

collection.edu.ru/dlrstore/2f91c909-

82fb-458a-3538-

52cc9070ebf0/index.htm

32

[TpencraBneHust 06 0OMUX
HAaYUYHBIX ITPpUHOHUIIAX
MPOMBIIIJICHHOT'O MOJIYUYCHUA
Ba)KHEUIIIMX BEIECTB

06.05.2025

33

YenoBek B MUpE BEUIECTB U
MaTepHUaIOB

13.05.2025

34

XuMus 1 3J0pOBbE YETOBEKA

20.05.2025

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34



http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm
http://files.school-collection.edu.ru/dlrstore/2f91c909-82fb-458a-3538-52cc9070ebf0/index.htm

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 11 knacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe o0iecTBo
«M3marenscTBO «IIpocBenmeHne»
Xumus, 10 knace/ Pyasutuc I'.E., ®enpaman @.I'., AKIIMOHEpHOE 00IIIECTBO

«M3marenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI 1JISA YUUTEJIA

H.H.I'apa. Xumus. 3agaunuk ¢ «mmoMoutHukom». 10-11 knaccel: mocodue s
ydamuxcs o0ieoopazonar.opranuzanuii.-M.: [Ipocsemienue, 2019 r.
AM.Pagenxuii. Xumus. Junakrudyeckuit matepuan.10-11 knaccel: mocodue st

yuurenen odmeoOpaszopar.opranusanuii-M: IIpoceemenue, 2021r.

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
Ypoxk (POIII) https://resh.edu.ru

Ypok (Hcnoprai) https://nsportal.ru

http://files.school-collection.edu.ru/

(SKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[TpesenTanms (Mudoypok) https://infourok.ru

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

[IpesenTanus (3uanno) https://znanio.ru



Pemy EI'D: https://ege.sdamgia.ru/
VYpok : https://urok.1sept.ru

Ypok, npe3erranuu:https://multiurok.ru
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