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HOACHUTEJBHASA 3AITUCKA
Hannas pabouast mporpamMmma yaeOHOTo nipeameTa « XuMus» (6a30BbIil ypoBeHs) st 10, 11 kiaccoB pazpaboTaHa Ha ypoBHE
CpeaHero o01Iero 06pa3oBaHus U COCTABJICHA C YUETOM KaJICHAAPHOTO TIaHa BOCMIUTaTebHOW padoThl Ha 2023/2024 yueOHBIHM 101
B COOTBETCTBUHU C:

®enepanbHbIi 3aK0H 0T 29.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit deaepanum» (C U3BMEHEHUSIMU);
[Tpuka3 MunnctepctBa npocBemenus Poccuiickoit @enepammu ot 12.08.2022 Ne 732 «O BHeceHWH U3MEHEHHM B (heepabHBINA
rOCYJIapCTBEHHBIA 00pa30BaTEeNbHBIA CTAHIAPT CPEAHEro OoOlero o0pa3oBaHUs, YTBEPKACHHBIA NpuUkKazoM MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413y;
[Tpuxa3z MunucrepcTBa obpazoBanusi u Hayku Poccuiickoit @enepamnu ot 17.05.2012 Ne 413 «O6 yTBepxkaeHuu (enepaibHOro
rocyJIJapCTBEHHOTI0 00pa30BaTebHOTO CTaHJapTa CpelHEro o0IIero 0opa3oBaHus» (C U3BMEHEHUSIMN );
[Ipukaz MunuctepctBa mnpocsemienuss Poccuiickoit ®enepanuu ot 18.05.2023 Ne 371 «OO0 yrBepxkiaeHun ¢eaepaibHON
00pa3zoBaTeIbHON TPOrpaMMBbl CPETHETO OOIIEro 00pa30BaAHUSY;
[Tpuka3 MunucrepctBa npocsemennsi Poccuiickoit ®eneparuu ot 02.08.2022 Ne 653 «O06 yTBepxkaeHnn GeaepalbHOro NepeyHs
AJIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, JOMYIIEHHBIX K HCIOJIb30BAHHUIO TMPHU pEANHM3alMd HMMEIONIMX TOCYIapCTBEHHYIO
AKKpeIUTalMI0 00pa30BaTENbHBIX IPOrPAMM HAYaJIbHOTO OOIIEro, OCHOBHOI'O O0ILIET0, CPEAHET0 O0IIEro 00pa30BAHMSY;
OcHOBHOM 00pa3zoBaTeNbHON MPOTpaMMbl cpeaHero obmero obpazoBanmsit MBOY «Mopckas cpennsisi oOmieoOpa3oBaTebHas
mkona uM. B.A. [lepsiruna» ropoackoro okpyra Cynak Ha 2023-2025 rr., yTBepKJIeHHOU npukazom ot 28.06.23r. Ne 161;
VYyebnoro mnana MBOY «Mopckasi cpeansisi oOuieoOpa3oBatenbHas mkona uM. B.A. [lepsruna» ropojackoro okpyra Cypaxk,
YTBEPKACHHOTO IpuKa3zoM 28.06.23r. Ne 161;
[Tonoxenuem o paboueit mporpamme MBOY «Mopckas cpeansisi o0meoOpasoBarenbHas mkoia uMm. B.A. Jlepsiruaay ropoackoro
okpyra Cynak, yrBep:xkaeHHoro npukazom ot 30.08.2023r. Nel§S8.
Cpok peanuzanuu 2023/2024 yuyeOHbIil 101

[Iporpamma mo XMMHUM Ha YpOBHE cpefaHero ooOumiero oOpa3oBaHMs pa3paboTaHa Ha ocHoBe DenepaibHOro 3aKOHA OT
29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccmiickoit ®enepamum», TpeOOBaHWN K pe3yibTaTaM OCBOCHHS (emeparbHOM
oOpa3oBaTeIbHON mporpaMMbl cpenHero oomero oopazoanust (POIT COO), npencrabiennbix B DenepaibHOM rocyJapcTBEHHOM
obpazoBatenbHoM cranjgapre COO, ¢ yuérom Konnenuuu mnpenogaBaHus yuyeOHOTO mpeaMeTa «XuMHUs» B 00pa30oBaTEIbHBIX
opranmzanusix Poccuiickoit ®enepanuu, peaau3yromMUX OCHOBHBIE 00pa3oBaTelbHbIC MPOTPaMMbl, U OCHOBHBIX MOJOKECHUMN
«Crpateruun paszsutus Bocriutanusi B Poccuiickoit ®enepannn Ha nepuon no 2025 roga» (Pacnopsixkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).



OcHOBY NOJIXOJIOB K pa3paldOTKe MpOrpaMMbl MO XUMHH, K OINPEICICHHUIO0 OO0IIeld CTpaTreruu OOy4YeHUs, BOCIHUTAHUS U
pa3BUTUA OO0y4YalOIIUMXCS CpeAcTBaMH Yy4yeOHoro mpeamera «Xumusi» s 10—-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBHIIM
koHuentyansHbie nojgoxkenus @I'OC COO o B3auMooOyCIOBIEHHOCTH 11€JIeH, COAepKAHUS, PE3YIbTATOB 0O0yUeHHUsI U TpeOOBaHUMI
K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XHUMHUYECKOe 00pa3oBaHUE, MOJy4YaeMOE€ BBIMIYCKHHKaMHU O0O0Ie00pa30BaTeIbHOW OpraHu3aluy, SBISETCS HEOThEMIIEMOU
4acTbi0 MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpILIAIOLIMM ATAllOM peai3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX IEJIOCTHOM CHCTEME XMMHYECKOro 00pa3oBaHUs. DTH LIEHHOCTH KacaroTcs MO3HaHUS 3aKOHOB
npupobl, GOPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbl YEJIOBEKA, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHMS K
CBOEMY 3J0pPOBBIO M MPUPOJIHON cpene. Peamusyercs xumumyeckoe oOpa3oBaHHE OOYYAIOIIMXCS HAa YPOBHE CPEIHEro OoOIIero
0o0pa30BaHUs CPEACTBAMHU ydyeOHOro mpeamera «XUMHA», COJIEPKaHHE M MOCTPOEHUE KOTOPOTO OMNPEJENIeHbl B MpOrpamMme IO
XUMHUHU C YYETOM CHeM(PUKA HAYKH XMMHUH, €€ 3HAUeHHUS! B MO3HAHUU MPUPOJIbI U B MATEpUAIbHOMN KU3HU OOIIECTBa, a TAKXKE C
y4€ToM OOIIMX LeJe M MPUHLMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeHEro oOuiero oOpa3oBaHUs B
Poccuiickon denepanum.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POjb B COBPEMEHHOW IMBMIIM3ALIUU, B CO3/IaHUM HOBOWU
0a3pl MaTepUabHOM KyJabTypbl. OHAa BHOCHUT CBOW BKJaJ B (POPMUPOBAHHE PAIMOHAILHOIO HAYYHOTO MBIILIEHUS, B CO3JaHHE
LEJIOCTHOTO TPEJCTaBICHUs 00 OKpPYXKaIOIleM MHUpPE KaK O €IMHCTBE MPHUPOJIBI M YEIOBEKa, KOTOpoe (opMUpYyeTCs B XHUMHH Ha
OCHOBE IOHHMMAaHUsl BELIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHUpPa, OCO3HAHUS B3aUMOCBA3UM MEXKAY CTPOCHHEM BELIECTB, HUX
CBOICTBaMHU U BO3MOXXHBIMH 00JIACTSIMU IPUMEHEHUS.

TecHo B3auMOAEWUCTBYS C APYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHs CTaja HEOTHEMJIEMOM YacThbiO MHUPOBOU KYJIbTYPHI,
HEOOXOJMMBIM YCIOBHEM YCIEIIHOTO TPYyJa U >KU3HHM KakJIoro wieHa obuiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3MJIaTesIbHas,
KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBJIeHA Ha pelIeHre TJI00AbHBIX MPO0OJIeM YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON O€30MacHOCTH U OXPaHbI 3J0POBbSI.

B cooTBeTcTBHM ¢ 00MIMMU TESIMU B TIPUHITUIIAMA CPEIHEro 001ero oopasoBanus cojepkanue mpeamera «Xumus» (10-11
KJIacChl, 0A30BBIM YpPOBEHb HW3YYECHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY OO0YydYaroumxcs,
HEOOXOIUMYIO UM JJisi BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHHUS B KU3Hb COLMyMa, MPOAOHKEHUS
o0pa30BaHus B pa3IMYHBIX 00JACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBisOmUMU NpeaMeTa «XUMHs SBISIOTCA 0a30Bble Kypchl — «Opranudeckas xumusi» u «OOmas u HeopraHudeckas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0A30BOM HAyKW: CUCTEMA 3HAHUW MO HEOPraHUYECKOU
XUMUH (C BKIOYEHUEM 3HAHUM U3 00LIEH XMMUHN) U OPraHuYecKo XuMuu. GPopMHpPOBaHUE JAHHOW CHCTEMbI 3HAHUI MPU U3 YUCHHUH
npeaMeTa o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usi BEIECTB HA OCHOBE OOIIUX MOHITHIA, 3aKOHOB U TEOPHIA
XUMUHU.



Crpykrypa coaepkanus KypcoB — «Opranudeckas xumus» u «OOmass v HeopraHudeckas XuMmus» copMUpoBaHa B
MporpaMMe IO XHMHUU Ha OCHOBE CHCTEMHOIO NOAXOJa K HM3YYEHUI0 Y4YEOHOro marepuana h OOYCJIOBJIEHA HCTOPUYECKHU
000CHOBaHHBIM PA3BUTHUEM 3HAHUW HA OMNPEJCIEHHBIX TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYeCKOW XMMHUHU BEIIEeCTBa
paccMaTpUBAIOTCS] HA YPOBHE KJIIACCUYECKOU TEOPUM CTPOCHUS OPraHUUECKUX COCJIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKHUX
U DJIEKTPOHHBIX MPEACTaBICHUNU O CTpoeHuU BemiecTB. CBeleHUs 00 M3ydaeMbIX B Kypce BeEIIeCTBax JAalOTCs B Pa3BUTUU — OT
YIIEBOJOPO/IOB O CIIOXKHBIX OHMOJIOTMYECKH AaKTHBHBIX COEIMHEHMHA. B Kypce oOpraHmueckoil XMMHUHU TMOJy4daloT DPa3BUTHE
chOpMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs NE€PBOHAYAIBHBIE MPEJCTABICHUS O XHUMHUYECKOW CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKOUN PEaKIIUH.

[Tog HOBBIM yriioM 3peHUs B mpeameTe «XuMus» 0a30BOr0 YpOBHS paccMaTpPUBAETCS M3YUYEHHBI Ha YpPOBHE OCHOBHOIO
oOmiero oOpa3oBaHUs TEOPETUYECKHM Marepuand U (DaKTOJNOTUYECKHE CBEJICHUS O BEIIeCTBAX M XMMHUYECKOW peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOmas ¥ HeopraHudeckas XUMHUs» OOyYarolUMCS MPEIOCTaBISICTCS BO3MOXHOCTh OCO3HATh 3HAUCHHE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJOJIOTUYECKUX TO3UIIMM, TIIyOXKe MOHSATh HCTOPUYECKOE H3MEHEHUE
(YHKIHMI 3TOT0 3aK0HA — OT 0000IIA0NIeH 10 OOBSCHSIONMEH U MPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUN O BAXKHEHIIMX BEIIECTBAX, X COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHHUH, 4 TAKKE O XUMHUECKUX
pEaKUMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MpOTeKaHus aomnosHseTrcs B Kypcax 10 m 11 xiaccoB snemeHTamMu conaepkaHus,
UMEIOIUMH KYJIBTYPOJOTUYECKHM W TMPHUKIATHON XapakTep. DTH 3HAHHUS CIIOCOOCTBYIOT MOHWMAHHWIO B3aWMMOCBSI3M XUMHUHU C
JIPYTUMH HAyKaMU, PACKpBIBAIOT €€ POJib B TO3HABATEIHLHON U NMPAKTUUECKON JIEATETbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIIUTAHUIO
YBOXEHHMS K TMPOIECCY TBOpPYECTBA B OOJIACTM TEOPUHM M MPAKTUYECKUX TMPWIOKEHUN XUMHUHU, IIOMOTAlOT BBIMYCKHUKY
OpPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJIeMaxX, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH
UHMOPMAITUIO U IPUMEHSTH €€ IS OTIOTHEHUS 3HAHUN, PEIICHUS] MHTEIUICKTyalIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIhCKUX
3amay. B nenom coaepxkanue ydeOHOro mpeamera «XUMUsS» JAHHOTO YPOBHS H3YYEHUSI OPUEHTHUPOBAHO Ha (DOPMHUPOBAHHE Yy
0o0yyYarommxcsi MHUPOBO33PEHUYECKONM OCHOBBI I TMOHUMaHUs (UIOCOPCKUX HACH, TakuX Kak: MaTepualbHOE €IUHCTBO
HEOPTaHWYECKOTO W OPTraHWYECKOTO MHUpPA, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM W CTPOSHHEM, IO3HABAEMOCTh
OPUPOAHBIX SBICHUM TMyTEM OKCIEpPUMEHTAa W PEIIEHUsS NPOTUBOPEUYMM MEXKIy HOBBIMH (akTaMd U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELICHUM JKOJOTHMUYECKUX MpOOJieM, a Takke MpobiieM cCOEpeXeHUs IHEPreTUYECKUX
PECYPCOB, ChIPbSI, CO3AAHUSI HOBBIX TEXHOJOTHI U MaTEpPUAJIOB.

B nnane pemienust 3a7a4 BOCIIUTAHUS, PA3BUTHSI M COIMATTU3AIMHA 00YJAIONTUXCs IPUHSTHIC TPOTPAMMOM 110 XUMHUH TOIX0IbI K
ONPEJECIICHUIO COAEpPKaHUS U TOCTPOEHUs MpeaMeTa MpeaycMaTpUBaOT (POpMUpOBaAHUE YHUBEPCAIbHBIX Y4YEOHBIX ICHCTBUM,
UMeoIMX 0a30BO€ 3HAUEHUE IS PA3JTUYHBIX BUJIOB JIESITEIBHOCTH: peElIeHUs NpoOjieM, IMOUCKa, aHalu3a U Oo0pabOTKU
uHdOopMaIi, HeOOXOIUMBIX IS IPUOOPETEHUS OMBITA MPAKTUIECKON M UCCIIEA0BATEIbCKOM ICITEIbHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B TO3HAHUU XUMUMU.



B mpaktuke mpenojiaBaHus XMMHU Kak Ha YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, TaK U Ha YPOBHE CpeaHEro oOIlero
oOpa3oBaHUs, TIPU OMPEICICHUH COJIEPKATEILHON XapaKTEPUCTUKH TIeJIeH M3ydeHUs MpeaMeTa HalpaBIICHHEM MEePBOCTEIIEHHOMN
3HAYUMOCTH TPAJIUIIMOHHO MPU3HAETCS (GOPMHUPOBAHHME OCHOB XMMHMUYECKOW HAayKH Kak 00JIaCTHU COBPEMEHHOT'O €CTEeCTBO3HAHMSI,
MPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKAa U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYyJIbTyphbl. C METOAMYECKON TOUKHU 3PEHUS TaKOU
MOAXOJ] K ONIPEACIICHUIO 1IeJIe U3y4eHUs IPeMETa SBIISIETCS BIIOJHE OMPaB/IaHHBIM.

CornacHo JaHHOW TOYKE 3PEHUS TJIABHBIMU LIETISIMUA U3YUYEHUS TIpeMeTa « XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBrisroTCs:

e (opmMHpOBaHHE CUCTEMbl XMMHUYECKMX 3HAHMM KaK Ba)KHEHIIEH COCTABIISIONIEH €CTeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B
OCHOBE KOTOPOM JiexkKaT KIIOUYEBbIE MOHATHUS, (QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKA HAYKH, YCBOCHHUE
Y OHUMAaHHUE CYIIHOCTH JIOCTYMHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS
Y CTAHOBJICHHSI;

e (opmHupoBaHUE U PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIINM, HEOOXOUMBIX
JUIS IpUOOpETeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB M XMMHUYECKHUX SBJICHUM, UMEIOIIUX MECTO B MPHUPOJC, B
MPAKTUYECKOMN Y MOBCEHEBHOM KU3HU,

® pa3BUTHE YMEHUU U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM U OOBICHECHHEM XMMHUYECKOTO KCIEPUMEHTA,
COOJTI0/IEHUEM TIPaBUII 0€30IIaCHOTO 0OpaIeHHUs C BEIECTBAMHU.

Hapsiny ¢ atim, copepskareiibHasi XapaKTepUCTHUKA eI W 3a7a4 M3y4deHUs MpeaMeTa B IMporpaMMe Mo XMMHUU YTOUYHEHa U
CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMH B CUCTEME CpeHero ooiiero oopazoBanusi. CerofHs B MpenojaBaHuN
XUMHUHU B OOJBINEH CTENEHW OTHAETCS MPEANOUTEHHUE MPAKTUYECKON KOMIIOHEHTE CojiepKaHusi 0OydeHHs, OPUECHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliiy, BIAJCIONIEro HE Ha0OpoM 3HAaHUW, a (YHKIIMOHAJIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHUSMH aKTUBHOTO MOJYYCHUS 3HAHWN U IPUMEHEHUS UX B PEabHON KU3HU ISl PEIICHUS
MPAKTUYECKUX 3a/1au.

B cBs13u ¢ 3TUM Npu M3yUYeHUU TIpeaAMeTa « XUMHU TOMUHUPYIOIIEe 3HAUCHHE MPUOOPETAIOT TaKUE 1SN U 3a/1a4H, KaK:

ajanTanys oOy4aromMXcs K YCJIOBUSIM JWHAMHUYHO pa3BUBAIOIIETOCS MHpPa, (HOPMUPOBAHHE HHTEIJIEKTYallbHO Pa3BUTOU
JUYHOCTH, TOTOBOM K caMOOOpa30OBaHHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX PEUIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHue y OOyYarONIMXCS KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETEHIMM), UMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE IS
pPa3IMUHBIX BUJOB JACATEIBHOCTU: pEIICHUs MpoOJieM, MOWCKa, aHaidu3a U 00paboTku wuHPOpMAIMK, HEOOXOAUMBIX IS
MPUOOPETEHUS OMbITAa ACSITEIBHOCTH, KOTOpPAsl 3aHMMAET BAXKHOE MECTO B MO3HAHUM XUMHHM, a TaKKe JJIsI OUEHKU C MO3UIUN
HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB HA OPTraHM3M YeJIOBEKa U IPUPOAHYIO CPEy;

pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTyIbHBIX W TBOPUYECKHUX CIOCOOHOCTEM OOYyYarIIMXCS: CIOCOOHOCTH
CaMOCTOSITEIbHO NpPUOOpETaTh HOBBIE 3HAHMUS 1O XHMMHHM B COOTBETCTBUM C >KMU3HEHHBIMU TOTPEOHOCTAMH, HCIOJIH30BATh



COBpEMEHHBIC MH(DOPMAIMOHHBIC TEXHOJOTHU JUIS IOMCKA M aHalM3a YYeOHON M HayYHO-TIOMYJIIPHON MH(GOPMAIMK XUMHUYECKOTO
COJIep KaHMUS;

dbopMUpoBaHUE U Pa3BUTHE Y 00YYAIOIIUXCS aCCOIMATUBHOTO M JIOTUUECKOTO MBIIIJIEHUS, HA0II01aTeIbHOCTH, COOPAHHOCTH,
aKKypaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, IPH TUIAHUPOBAHUH U MPOBEJICHUN XMMHYECKOTO SKCIIEPUMCHTA;

BOCITUTaHUE Yy OOydaromuxcs yOeKAEHHOCTH B T'YMaHHCTUYECKOW HAMPABICHHOCTH XWMHHU, €€ BOKHOW pOJIM B pEIICHUU
rJI00AIBHBIX TIPOOJIEM PallMOHATIBLHOTO MPUPOIOTIONB30BAHUS, TTOTIOTHEHUS YHEPTETUUECKUX PECYPCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJE U CBOEMY 3JIOPOBBIO, a TaK)Ke MPUOOPETEHUS OMbITa
MCITOJIB30BAHUS MTOTYYCHHBIX 3HAHUH JIUISI IPUHSITHS TPAMOTHBIX PEIISHUN B CUTYAITUSIX, CBI3aHHBIX ¢ XUMUYECKUMH SIBICHHUSIMHU.

B yueOGHOM 11aHE cpemHero o01mero oopa3zoBanus mpeaMeT « XUMus» 6a30BOro YPOBHS BXOJIUT B COCTAaB MPEAMETHON 00J1acTh
«EcTecTBEeHHO-HAyYHbIE TIPEIMETHI.

OO11ee YKCIIO YacoB, OTBEAEHHBIX I M3YYEHUS XMMHUH, Ha 0a30BOM ypOBHE CPEIHEro o0Iero oopa3oBaHms, COCTaBIsACT 68
yacoB: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).



COAEPXAHUE OBYUYEHUA
10 KJJACC OPI'AHNYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHMYECKOM XMMHUM

[Ipeamer opraHUYecKOM XHWMHUH: €€ BO3HMKHOBEHUE, PA3BUTHE M 3HAYECHHUE B IMIOJYYCHUH HOBBIX BEIIECTB U
MarepuanaoB. Teopus CTpOE€HHs OopraHudyeckux coeauHeHuid A. M. ByTiepoBa, €€ oCHOBHbIE NOJIOKEHHS. CTPYKTYpHBIE
dbopMyJibl OpraHudYecKuX BemecTB. ['oMoiorus, n3oMepus. XUMHYECKasi CBSI3b B OPraHMYECKUX COCAMHEHUSAX — OJUHAPHBIC
Y KPaTHBIE CBSI3HU.

[IpencraBnenne o KiIacCHDUKAMM OPTraHMYECKHUX  BeliecTB. HoMeHkiarypa OpraHMYecKHuX  COSIUHCHMMA
(cucTeMaTuueckasi) U TpUBUAJIbHbIC HA3BaHUS BAXKHEHIITUX MPEICTaBUTENIEH KJIaCCOB OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUYEHHUsI BEIIECTB U UX MPEBpAIlCHUI: O3HAKOMJIEHHE C 00pas3liaMyd OpraHUYeCKUX
BEIIIECTB M MaTepuajaMM Ha HUX OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPraHUYECKUX BEILECTB, HAOJIOJICHHE W OIKHCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO TPEBPAIEHUI0 OPraHUYECKUX BEIICCTB MPU HArpeBaHUM (TUIaBJICHUE, OOYTJIMBaHHE U
TOpPEHUE).

Yraesogopoasl

AJIKaHbI: COCTaB M CTPOEHHUE, TOMOJOTHMYECKHH psAa. MeTaH M 3TaH — MNPOCTEHIINME MPEACTABUTEIIM AJIKAHOB:
bu3UYECKHe U XUMUYECKUE CBOMCTBA (PEaKIuy 3aMEIICHUs U TOPEHUS ), HAXOXKJICHHUE B IPUPO/IE, TOJIyUCHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUUECKUN PAA. DTWIEH U NPONUIEH — MPOCTEHIINE MPEACTABUTEIN AIKECHOB:
bu3nYeckue ¥ XHMHYECKHE CBOMCTBAa (peakiuu THAPUPOBAHMS, TallOTCHUPOBAHHWS, THUIApaTallid, OKHUCICHHS |
MOJIMMEPHU3AIINH ), TIOJYICHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u wetwiOyraguen-1,3: cTpoeHue, BaKHEWIIME XUMHUUYECKHE CBOMCTBA (peakius
nonumepu3anun). [losydeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB 1 OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUHN psil. ATETUIIEH — MPOCTEHINN TPEACTaBUTEb aTKUHOB:
COCTaB, CTpoeHHE, (Pu3nueckue M XUMHUYECKHE CBOWCTBA (peakiuu THUAPUPOBAHUSA, TaJOTCHUPOBAHUS, THUJpaTallvu,
TOpEHMUs ), OJIyYeHUE U IPUMEHEHHUE.

Apenbl. beH3on: coctaB, cTpoeHHE, PU3MUESCKUE U XUMHUYECKHE CBOMCTBA (PEAKIIUH TAJIOTCHUPOBAHUSA M HUTPOBAHHMS ),
MoJIydeHre U MpUMeHeHue. Toayon: cocmas, cmpoenue, gusuyeckue u XumMmuieckue coucmea (peakyuu 2ai02eHupo8anusl u



HUMpOBaHus), noayyenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTHYeckas CBS3b MEXAY YIJIEBOJOPOAAMH,
IIPUHAUIEKAITUMH K PAa3JIMYHBIM KJIACCaM.

[TpupoaHbie UCTOUYHUKH YTIIeBOIOpO10B. [Ipupoanblii ra3 u nmonytHeie HedTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
CrniocoObl nepepaboTku He(TU: EPEroHKa, KPEKUHT (TEPMUYECKUN, KaTaTuTHUeCKuil), nupoius. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBILIIIEHHOCTH U B ObITY. KaMEeHHBIN yroyib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIepUMEHTAJIbHBIE METOJbl M3YYEHHs BELIECTB U HUX MPEBPALECHUI: O3HaKOMJIEHHE ¢ oOpa3lamMH IUIacTMacc,
Kay4yyKoB M pe3uHbl, Koyuiekuuu «HedTb» n «Yronb», MoaenupoBaHue MOJIEKYJ YIJIEBOJAOPOOB U rajoreHONPOU3BOHbIX,
IIPOBEJICHUE MPAKTUYECKON PabOTHI: MOTYyYEHHUE STUIICHA U U3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaumn.

Bbruncnenus no ypaBHEHHIO XMMHUECKON peakuuu (Macchl, 00bEéMa, KOJIMUECTBA UCXOIHOTO BEIECTBA UM MPOIyKTa
pEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 MUCXOJHBIX BEIIECTB UM MPOYKTOB PEAKIIUN).

Kuciiopoacoaepxamue opraHu4eckKue coeJUHECHUA

[IpenenbHbIe OJHOATOMHBIE CIIUPTHI. METAHOM U 3TAHOJ: CTPOCHHE, PU3NYECKUE U XMMHUECKHE CBOMCTBA (peakiuu ¢
aKTMBHBIMU METaJUIAMH, raJOT€HOBOJIOPOJIaMU, TOPEHUE), TpUMEHEeHHEe. Bog0poIHbIE CBSA3H MEXIy MOJIEKYJIaMu CIHUPTOB.
JleicTBue MeTaHOIA ¥ ATAHOJIA HA OPTAaHU3M YEIO0BEKA.

MHoroatoMHble COUPTHI. ODTUICHTIUKOIb W TIUIEPUH: CTpOCHHE, (U3MYECKHEe U XUMHUYECKHE CBOMCTBA
(B3aMMOIEMCTBUE CO IIEIIOYHBIMU METAJUIaMU, Kau€CTBEHHAsl PEAKIMsl HA MHOTOATOMHbIE CIIUPTHI). [[elicTBue Ha OpraHu3m
yenoBeka. [[puMeHeHne rniepruHa U STUIEHTIIMKOIIS.

®deHoJI: CTpOeHUE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHUE cBOMCTBA. TokcnuHoCTh PeHona. [lpumenenue gpenoia.

Anbreruapl U xkemonsi. DopManbAeTU, aleTalbJAeTHA: CTPOCHHE, (PU3NUYECKHEe U XUMHUYECKHE CBOMCTBA (peakuuu
OKHUCJICHHS] M1 BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIMH ), TIOTyUYEeHHE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpe/Ae/bHbIE KapOOHOBbIE KHUCIOThl. MypaBbUHas M YKCyCHasi KUCJIOTBI: CTpOEHHUE, (PU3UYECKHE U
XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOlIMe s Kjiacca KHUCIOT, peakuus STepudukanuu), MOJydyeHHE U TpPHUMEHEHUE.
CreapuHOBasi U OJEMHOBas KHUCJIOThl KakK IPEJCTABUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblja KakK COJM BBICIIUX
KapOOHOBBIX KHCJIOT, UX MOIOIIEE JeICTBUE.

CrnoxHble 3(pUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KUCHOT. ['maponn3 cioxubix 3¢upos. XKupsl. ['maponus xKupos.
[Ipumenenue xupoB. buonornueckas posb KUPOB.

VYrneBoibl: cocTaB, KiaccuduKaius yriieBoJIoB (MOHO-, TU- U moiucaxapusl). [10k03a — mpocTelimii MOHOCaXapu/I:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3NYCCKUE W XMMHUYECKHE CBOMCTBa (B3ammojeictBue ¢ ruapokcuaom memu(ll),



OKHUCJICHHE aMMHa4HbIM pacTBOpoM okcupaa cepedpa(l), BocctaHOBIeHHE, OpOKEHUE TIIIOKO3bl), HAXO0XKACHUE B MPHUPOJIE,
pUMEHeHHEe, Ononoruueckas posib. Dorocunre3. @pykTo3a Kak U30MEP TITIOKO3HI.

Kpaxman u nemntonos3a kak npupojHble nonuMepsl. CTpoeHHe Kpaxmana U HeJuTono3bl. Ou3ndeckrue 1 XUMUYECKue
CBOMCTBa Kpaxmaja (TUAPOJIN3, KAUECTBEHHAs! PEAKIIMSI C HOI0M).

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M HX MPEBpPAUICHUMN: MPOBEJACHUE, HAONIOACHUE W OINHUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAYECTBEHHbIE PEAKUUU OAHOATOMHBIX CHHUPTOB (OKHCIEHHE 3STaHOja
okcugoM wmeau(ll)), mMHOroaTOMHBIX CHUPTOB (B3auMmojielcTBUE TiuiepuHa ¢ rtuapokcugom wmeau(ll)), ampaerumon
(OKHCIIeHHEe aMMHAauHbIM pacTBOopoM okcuaa cepedpa(l) u ruapoxcuaom menu(ll), B3aumopeiicTBue kpaxmalia ¢ MOAOM),
IIPOBEJICHHE MTPAKTUYECKOM pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3a1aun.

Bbruncnenus no ypaBHEHHIO XMMHUECKON peakluu (Macchbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA UM MPOIyKTa
peaklny [0 U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB UJIU MTPOyKTOB PEAKIIMN).

A3oTcoaepxkaniie OpraHMuecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHuuecKue coeAMHeHns. Pu3nyeckne 1 XuMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe ruiurHa). buonornyeckoe 3HaueHHEe aMUHOKUCTOT. [lenTubl.

benku kak mpupoHBIE BHICOKOMOJICKYISpHBbIE coeauHeHus. [lepBuunas, BTopuyHas U TPETUYHAsI CTPYKTypa OEIKOB.
XuMHUYecKre CBOMCTBA OEJIKOB: THIPOJIN3, I€HATypalsl, KAUeCTBEHHbIE pEeaKluy Ha OeJKu.

OKCIepUMEHTANIbHBIE METO/Ibl U3YyUEHUS BEIIECTB U MX MPEBPALICHUI: HAOIIOACHNE U ONHUCAHUE AEMOHCTPALMOHHBIX
OTIBITOB: JICHATYypalus OCJIKOB MPH HarPEBaHHH, [[BETHBIC PEAKIIUN OCIKOB.

BricokoMoJIeKyISIDHBIE COeIMHEH U

OCHOBHBIE NOHSTUS XMMHHM BBICOKOMOJIEKYJIIPHBIX COEAUHEHUI: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHBb
NOJINMEPU3ALINM, CPEIHssT MOJEKyJsipHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHUNA —
MIOJIMMEPU3ALMS U ITOJIMKOHICHCALINS.

DKCneprUMEeHTAIbHbIE METOJIbl M3Y4YEHHUS! BEIIECTB M MX MPEBpALEHUN: O3HAKOMJICHHE C OOpa3laMu MNPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAYYyKOB.

W3 Bcero BblIIeyKa3aHHOTO XUMHUYECKOT0 SKCIIEPUMEHTA:
[TpakTuyeckue pabOTHI:



Nel TlomydyeHue 3TUIEHA U U3yUYEHHE €TO CBOWCTB.
Ne2 CaporicTBa pacTBOpa YKCYCHOM KHCIIOTHI.

JlabopaTopHBbI€ ONBITHI:

Nel MopaenupoBanue MOJIEKYJ OPraHUYECKUX BEILIECTB

Ne2. KauecTBeHHas peakiiys HA MHOTOATOMHBIC CITUPTHI (B3auMoieicTBIE riuieprHa ¢ ruapokcuaom meau(ll)),
Ne 3. BzaumopeiicTBue kpaxmajia ¢ HOJI0M

JlemoHCTpanuu:

Nel Oznakomiienue ¢ 00pa3iaMy OpraHUYECKUX BEIIECTB U MaTepruajiaMy Ha UX OCHOBE

Ne2 TlpeBpaiiennio opraHU4eCKUX BEIIECTB IPU HarpeBaHuu (TUIaBJeHHE, OOYTJIMBAHUE U TOPEHHE)

Ne3 O3znakomienue ¢ 00pa3aMu miacTMacc, KaydykoB U pe3uHbl, Koymekuuu «Hedtb» u «Yronby

Ned4 TopeHune cipTOB, KAUECTBEHHBIC PEAKIIUU OJJHOATOMHBIX CITIUPTOB (OKHcIeHue 3Tanoa okcuaom meau(11))
Ne5 Oxwucnenue anbpaerujaoB aMMHadHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom meau(ll),

Ne6 Jlenatyparusi 6eTKOB Py HATPEBAaHUH, IIBETHBIE PEAKIIMH OCIIKOB.

Ne7 OsznakomiieHue ¢ oOpa3amMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyYyKOB.

Tunel pacyeTHBIX 3a7a4:
Nel BeruncieHus Mo ypaBHEHHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MPOIYKTa
peakiuu Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

MexknpeaMeTHbie CBA3H.

Peanuzanmss MeXIpeAMETHBIX CBA3€H IIPU M3YYEHUM OpraHmyeckor xummu B 10 Kiacce oCymiecTBIsI€TCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHATUN, TaK U MOHSITHUH, SBISIFOIIMXCS CUCTEMHBIMHU JUISI OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1Ire ecTeCTBEHHO-HAyYHbIE TMOHSTHS: SIBIIEHWE, HAy4yHbI (akT, TUNoTe3a, 3aKOH, TEOpHUs, aHajiu3, CUHTE3,
KJIacCU(pUKaIus, IepuoINIHOCTh, HAOMIOACHNE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBaHHE.

dusuka: maTepus, SHEPIrus, Macca, aToM, 3JEKTPOH, MOJIEKYJia, SHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, PU3NYECKHUE BEIMUYMHBI U €IMHULIBI UX U3MEPEHMUSI.



buonorus: kinerka, opranusm, Ouocdepa, oOMEH BelIeCTB B opraHuzme, (OTOCHUHTE3, OMOJOTMYECKH AaKTUBHBIC
BelecTBa (OCIKH, YTIIEeBOIbI, KUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpalbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE HCKOTIAEMbI€, TOTLIUBO, PECYPCHI.

TexHonmorus: MNHILEBbIE TPOAYKThl, OCHOBBI PAIMOHAIBHOIO MUTAHUSA, MOIOIIUME CPEJICTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE TTpenapaThl, MaTepUalIbl W3 UCKYCCTBEHHBIX U CHHTETUICCKUX BOJIOKOH.

11 KJIACC OBIIAA U HEOPTAHNYECKAA XUMUA

Teopernvyeckne 0CHOBbI XUMHUU

XuUMUYECKHUM 351eMeHT. AToM. SIpo aroma, U30TOMNbl. DIEKTPOHHAS 000JI0YKa. DHEPreTUYECKUE YPOBHU, MOTYPOBHHU.
ATOMHBIC opOHUTaNH, S-, P-, d- 3;meMeHThl. OCOOCHHOCTH PACIIPEICIICHHS 3JICKTPOHOB [0 OPOMTAISAM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOH(DUTYpAIIH aTOMOB.

[lepuognueckuii 3akoH u llepmomnueckas cucrtema xumuuyeckux »dnemeHTtoB J[. WM. MenngeneeBa. CBs3b
MEPUOANYECKOr0 3aKOoHa U lleproanyeckor cucteMbl XUMHUUECKUX dieMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHON TEOPUEU
CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEILIECTB M0 rpynmnaM 1 nepuogaM. 3HaueHUE NEPUOANIECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XMMUYECKasl CBA3b. Buabl XxuMudeckoi cBsi3u (KOBaJIGHTHAs HEMOJspHas U MOJspHasi, HOHHAs,
MeTajmdeckas). MexaHu3mbl 00pa3oBaHUsI KOBAJIGHTHOW XMMHUYECKOW CBsI3M (OOMEHHBIA M JOHOPHO-AKIICITOPHBIM).
BonopoaHas cBsizb. BaleHTHOCTB. DNEKTPOOTpULIATENBHOCT. CTeneHb OKUCIICHUS. VIOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOCHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA. [HIIbI
KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKOU PEIIETKU.

[ToHsTHE O AUCHIEpCHBIX cucTeMax. MICTHHHBIE U KOJUIOUIHBIE pAaCTBOPBI. MaccoBas 107151 BELIECTBA B PACTBOPE.

Knaccuduxanus Heoprannyeckux coeauHeHuil. HomeHknaTypa HEOpraHWYecKUX BeIIeCTB. | eHeTudyeckas CBs3b
HEOPraHUYECKHUX BEUIECTB, MPUHANICKAIIUX K PA3TUYHBIM KJIaccam.

Xumuueckas peakuus. Kiaccupukanus XMMUYECKUX peaKkUil B HEOPTaHMYECKOW M OpPraHUYEeCKON XUMHUHU. 3aKOH
COXPAHEHHS MACChI BEILIECTB, 3aKOH COXPAHEHUS U IPEBPALLICHUS SHEPTUHU TP XUMUYECKUX PEAKIUX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT pazinyHbIX (akTopoB. OOpartumbie peakiuu. XUMHYECKOE DPABHOBECHE.
DaKTOpBbI, BIMSAIONIME HA COCTOSTHUE XUMUUYECKOro paBHoBecus. [Ipunuun Jle [larense.



Dnektponutuyeckas aucconuanusa. CuiibHble U cinalble 35eKTponuThl. Cpefa BOJIHBIX PAaCTBOPOB BEILIECTB: KHUCIHas,
HEWUTpaJbHAasl, MIETOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIHH.

OKCIEepUMEHTANIbHBIE METO/bl M3Y4YEHMsI BEIECTB M MX INpeBpallleHuil: aeMoHcTpauus Tadmun «llepuoguueckas
cuctemMa xumuyeckux snemeHtoB . M. MenneneeBa», u3yueHue mojieneil KpUCTAIUIMYECKUX PEHIETOK, HAOMIOJEHUE U
OIKCaHUE JIEMOHCTPAIIMOHHBIX U JaOOPaTOPHBIX OIBITOB (pa3iioKEeHHE MEPOKCHAA BOJIOPOAa B MPUCYTCTBUU KaTalIU3aTopa,
OIpE/ETICHUE CpEeJlbl PACTBOPOB BEIECTB C IIOMOIIbIO YHHMBEPCAJIbHOTO HWHAMKATOpa, PEaKIMM HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKON paboThl «BiusHue pa3nnyHbiX (PaKTOPOB HA CKOPOCTh XMMHUYECKON peaKkIum.

Pacuérnpie 3amaumn.

Pacd€rsl 110 ypaBHEHHMSM XUMHUUYECKUX PEAKIIUH, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, PACYETHI C UCIIOIB30BaHUEM
MIOHATHS «MACCOBAsI I0JIsI BELIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilonoxxenue HemeraiioB B Ilepuommueckor cucremMe xumuuyeckux snemeHtoB [[. M. MenpeneeBa u
OCOOEHHOCTU CTpOeHHUs aToMoB. DU3MUECKUE CBOWCTBAa HEMETAUIOB. AJUIOTPONHS HEMETAIOB (Ha MpUMeEpe KHUCIopoja,
cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBAa BAXKHEHIIMX HEMETAJJIOB (TajloT€HOB, cepbl, a3oTa, docdopa, yriepoaa U KpeMHHS) U HX
COeIMHEHUN (OKCHI0B, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUN ).

[IpuMeHeHNE BaKHEVIINX HEMETAIUIOB U UX COEIUHEHH.

Meramubl. Ilonoxxenue wmerammoB B llepuommueckor cucreme xumuueckux snemMeHtoB [[. M. Menneneena.
OcoOEHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI04ueK aToMOB MeTauioB. OOmue ¢uzndeckre cBoicTBa MeTauioB. CriaBbl
METAJUIOB. DJEKTPOXUMUUYECKUN Psii HATTPSIKEHU METAJIIOB.

XUMHUYECKHE CBOWCTBA BAXXHEUIIIUX METAUIOB (HATPUM, Kaaui, KadblMi, MarHuii, allOMUHUNA, [IUHK, XPOM, XKEJIE30,
Me€Jlb) U UX COCUHECHUM.

OO1ue crocoObl noayueHus MetauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHHKE.

DKCHEPUMEHTAIBHBIE METO/IbI M3YYEHHS BEIIECTB U UX MPEBPALICHUMN: U3YUYCHUE KOJUIEKIMU «MeTajulbl U CIUIaBbD»,
o0pasIoB HEMETAJNIOB, PEIICHHE SKCIECPUMCHTAIBHBIX 3ajad, HaOJII0JICHHWE W ONHCaHWe JEMOHCTPAIIMOHHBIX |
Ja00paTOPHBIX OMBITOB (B3aMMOACHCTBHE THIPOKCH/IA ATFOMUHUS C pPACTBOPAMH KUCIIOT U IIEJI0YEH, KAYECTBEHHBIC PEeaKIuu
Ha KaTHOHBI METAJIJIOB).



PacuéTtHrble 3amaun.

Pacuéter Macchl BemecTBa wim 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCEe MM O0BEMY OTHOTO W3
YYacTBYIOIIUX B PEAKIIMU BEIIECTB, pacy&Thl MacCchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJIHO M3
BEIIECTB UMEECT IPUMECH.

XUMHS U )KU3Hb

Ponp xumum B oOCCIICUEHHH SKOJOTHYECKON, SHEPreTHYSCKOM M THIEBOM OE30MaCHOCTH, PAa3BUTHH MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METOJIAX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUU.

[IpenacraBnenust 00 0OMKMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJYyYeHHS BaXKHEUIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB M MATEPHUATIOB: BAKHEUIIME CTPOUTEIbHBIE MATEPUANIbI, KOHCTPYKIHOHHBIE MAaTECPUAIIBI,
KpacKH, CTEKJIO, KepaMHKa, MaTepUalIbl I JICKTPOHUKH, HAHOMATEepUaJIbl, OpraHWYeCKUEe U MUHEPAJIbHBIC YI0OPEHUS.

XuMHUsT W 370pOBbE YEJIOBEKA: TMpaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX IIpENaparoB, IpaBwiia O€30MacHOro
MCIIOJIB30BaHUs MPEMapaToB OLITOBOM XMMHUU B MOBCEHEBHOMN KU3HMU.

N3 Bcero BhIlIEyKa3aHHOTO XUMHUUYECKOTO SKCIIEPUMEHTA:
[TpakTuyeckue pabOTHI:
Nel «Bnusnue paznuuHbix (aKTOPOB HA CKOPOCTh XUMHUECKON peaKIInm»
No2 «Perienue skcriepuMEHTANIbHBIX 33J1a4 110 TeMe «MeTasbi»
No 3 «Pelienue s3kcriepuMEHTAIBHBIX 33/1a4 110 TeMe "HeMeTamisl'"»
JlaGopaTopHBIE OMBITHI:
Nel «PaznoxeHue nmepokcua BoJIopoaa B MPUCYTCTBUM KaTaIM3aTopay
No2 «OmnpenenieHue cpejibl pacCTBOPOB BEIIECTB € MOMOIIBIO YHUBEPCATBLHOTO UHIUKATOPA»
No3 «B3anmopencTBue ruJipoKCua aJlOMUHUS C paCTBOPAMU KUCJIOT U LIEJI0YEN
Ne4  «KauecTBeHHBIE peaKIIMM Ha KATUOHBI METAJIOB)
JlemoHcTpanuu:
Nel Tabmunsi«Ilepuoauyeckas cucrema Xumuaeckux snemeHToB J1. . MenneneeBay
Ne2 Mopnenen KpUCTaIUIMYECKUX PEIIETOK
No3 Nzydenue kosuieKuuu «MeTajibl U CIUIaBbI»
Twunel pacu€THBIX 3a7a4:



Nel Pacu€rbl mo ypaBHEHHSIM XUMHUYECKHUX PEaKIUd, B TOM YHCIE TEPMOXMMHUYECKHE PACUETHI, PACUYETHI C
VICIIOJIB30BAHUEM IOHATHS «MaccoBas 1071 BELIECTBAY

Ne2 Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB 10 MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OJIHOTO
U3 YYAaCTBYIOLIMX B PEAKIUU BELIECTB, pacu€Thl Macchl (00bEMaA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIM OJJHO U3
BEILIECTB UMEET NPUMECH.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBS3€H MpU M3y4YeHUU OOIIeH W HeopraHmdeckoil xumuu B 11 Kitacce ocymiecTBIiseTCs
Yyepe3 HCIOJIb30BAHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IOHSATUH, TaK WM TOHSATHH, SBIAIOIIUXCS CUCTEMHBIMH IS
OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAY4YHbIA (DaKT, TMIIOTE3a, 3aKOH, TEOPHS, aHAJU3, CUHTE3, KIacCU(pUKALIHS,
NEPUOANYHOCTD, HAOIIOICHUE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE, SBIICHUE.

dusuka: mMarepus, SHEPIUs, Macca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOIl, PaJIUOAKTUBHOCTb, MOJIEKYIIA,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, T€NI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUECKHE BEIMUUHbBI U €TUHULBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPOAJIEMEHThl, BUTAMUHBI, OOMEH BEIECTB B
OpraHU3Me.

['eorpadus: MuHEpasibl, TOpHBIE TOPOBI, OJIE3HBIE HCKOMAEMbIE, TOIIUBO, PECYPCHI.

TexHomorusa: XHMMHUYECKas IMPOMBINUIEHHOCTb, METAJULyPIHs, IPOU3BOACTBO  CTPOMUTENBHBIX  MaTEPHUAJIOB,
CEJIbCKOXO3SIICTBEHHOE IIPOM3BOCTBO, MUILEBAsI POMBILIUIEHHOCTb, (papMalieBTHUECKas POMBIIIEHHOCTb, TPOU3BOJICTBO
KOCMETHUYECKHUX  IIPENaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MATEpUANIOB, OJJIEKTPOHHAS  IPOMBILIJIEHHOCTb,
HAaHOTEXHOJIOTUU.

INJIAHUPYEMBIE PE3YJIBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA BA3OBOM YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI



®I'OC COO ycranaBnuBaeT TpeOOBAaHMS K PE3yJbTaTaM OCBOEHHUSA OOYYAIOIIMMHUCS MPOTPAMM CPEJAHEr0 OOUIETro
oOpa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M MpeaMeTHbIM). HaydyHO-MeToauueckoil OCHOBOM i pa3pabdOTKH
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI IMPOrpaMM CpEAHEro oOIero oOpa3oBaHUsl SBISIETCS CHCTEMHO-IESTEIbHOCTHBIN
MOJIXOI.

B cooTBETCTBUM C CUCTEMHO-IEATEIBHOCTHBIM MOAXOJA0OM B CTPYKTYPE JINYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeaIMeTa
«XHUMHS» Ha YPOBHE CPEIHETO 0OLIEro 00pa30BaHMs BBIIEIEHBI CIEAYIOIIHNE COCTABISIOIINE:

OCO3HaHUE OOYYaIOIIMMHUCA POCCUMCKOW TIpakJaHCKOM WAGHTUYHOCTH — TOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOTIPEJICICHUIO;

HaJIM4YMe MOTUBALUU K O0YyUEHHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTUE BHYTPEHHUX YOEKICHWH JINYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YalOIIMXCA PYKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKAaMU, IPUCYIIUMH IEJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHUs;

HaJIMYUE MPABOCO3HAHMSI KOJIOTMUECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBUTh LIETIN U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B €JUHCTBE Y4e€OHOM M BOCHUTATEIBHOU
NEeSATENbHOCTH B COOTBETCTBUUM C T'YMAaHHCTHYECKUMH, COLMOKYJIbTYPHBIMU, TYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMU H
ujeaJaMi POCCHUIMCKOr0 TIpa’kJaHCKOro OOIecTBa, NPUHATHIMM B OOIIECTBE HOpPMaMH W IpaBWJIaMU IIOBEJIEHUS,
CHOCOOCTBYIOIIMMH ITPOLIECCAM CAMOITO3HAHUS, CAMOPAa3BUTHUSI 1 HDABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «XHMHs» OTpa)xarT CHOPMHPOBAHHOCThH OIbITA MO3HABATEIILHOW U
IPAKTUYECKOH IeATeIbHOCTH 00yUaOUINXCs [0 pealn3alii MPUHATHIX B 00IIEeCTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

OCO3HAaHMS 00YYaIOIIUMHUCS CBOMX KOHCTUTYIMOHHBIX IIPAB U 00SI3aHHOCTEN, YBAKEHHSI K 3AKOHY U IIPABOMIOPSIIKY;

IPEICTABIECHUS O COLMAIIBHBIX HOPMaX U MPaBUJIaX MEKINYHOCTHBIX OTHOILIEHHUI B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOpPYECKOH JEATENIbHOCTH NIPU CO3JaHUU YYEOHBIX IMPOEKTOB, PEIICHWU YYEOHBIX U
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY M apryMEHTBI JPYTruX MpU aHAIM3€ Pa3IHMYHBIX
BUJIOB Y4€OHOM! JesITENbHOCTH;

2) IATPUOTHYECKOI0 BOCTIUTAHUSA:

LHEHHOCTHOT'O OTHOILIEHUS K ICTOPUYECKOMY M HAYYHOMY HacJIe/IMI0 OT€YECTBEHHON XUMUH;



YBa)XEHUSI K IMPOILIECCY TBOPUYECTBA B OOJIACTH TEOPUM U MPAKTUYECKOTO NMPUMEHEHMS] XMMHMH, OCO3HAHHUS TOTO, YTO
JOCTHKCHHSI HAYKU €CTh PE3yNIbTaT JIUTENbHBIX HAOMIOICHUH, KPOTOTIMBBIX 3KCIIEPUMEHTAIBHBIX MMOMCKOB, MMOCTOSIHHOTO
TpyJa Y4EHBIX U IPAKTUKOB;

UHTEpeca W I[03HABATECJIbHBIX MOTHMBOB B MOJIYYEHHMM M IOCICAYIOLIEM aHalIu3e HH(POpPMAlUMUd O MEepeloBbIX
JOCTHKEHUAX COBPEMEHHOM OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPABCTBEHHOT'O CO3HAHUs, STUYECKOT0 NIOBEJACHUS;

CIIOCOOHOCTH OLICHUBATh CHUTYallu, CBSI3aHHbIE C XMMUYECKUMH SIBICHUSMU, U NPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJICHUE U MOCTYIKHA CBOMX TOBAPHILEH C MMO3ULHUNA HPAaBCTBEHHBIX U MPABOBBIX HOPM U
OCO3HAHME MOCIEACTBUM 3TUX IIOCTYIIKOB;

4) popMHUpPOBaHMSA KYJIbTYPHI 310POBbS:

NOHMMaHUsl IIEHHOCTEH 3J0poBOro M 0e30macHOro odpasza >KM3HHU, HEOOXOAWMOCTH OTBETCTBEHHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOM0IeHUsT TpaBuil 0O€30MacHOro oOpalleHusi C BellecTBaMU B OBbITY, MOBCEJHEBHOM >XU3HU U B TPYAOBOMU
NEeSTENbHOCTH;

NOHMMAaHUsl I[IEHHOCTH NPaBWJI WHIUBUAYAIbHOIO M KOJJIEKTUBHOTO O€30MAaCHOTO TMOBEJCHHUS B CHUTYyalMsX,
YTPOKAIOIIMX 3I0POBBIO U JKU3HU JIFOCH;

OCO3HAHMS MOCIEACTBUI U HENPUSITHS BPEIHBIX MPUBbIYEK (YIIOTPEOIEHUS aIKOT 0, HAPKOTUKOB, KypEHHUs);

S) TPy10BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENbCKON JESTENbHOCTH, OOILIECTBEHHO IOJIE3HOMH,
TBOPUYECKOW U APYTUX BUAAX AESTEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacCTHE B PELICHUU NPAKTUYECKUX 337ad COLMAIbHOW HAIPaBICHHOCTH (B paMKax CBOEIO
KJ1acca, IKOJIbI);

UHTEpECa K NPAKTUYECKOMY H3YUYEHHUIO MNPOQPECcCCUi pa3iMYHOro pojia, B TOM YHUCIE€ Ha OCHOBE NPUMEHEHHS
IPEIMETHBIX 3HAHUHU N0 XUMUU;

YBa)XXEHUS K TPYLY, JIOIAM TPYa U PE3yJIbTaTaM TPYJAOBOM AESITEIbHOCTH;



TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIMBHUAYAJIbHON TPAacKTOpUHU oOpazoBaHus, Oyayie mpodeccuu U peain3aiuu
COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTPEOHOCTEN
00I111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1eTIeCO00pa3HOTO OTHOIICHUS K MPUPOE, KAK HICTOUYHUKY CYILIECTBOBAHUS )KU3HU Ha 3eMIIE;

MOHUMAHMS TJI00ATIBHOTO XapaKTepa AKOJOTMUYECKUX IMPOOJIeM, BIUSHUS KOHOMUYECKHX MPOIECCOB HA COCTOSIHHE
MIPUPOJITHOM Y COLMAIIBHOU CPEJIBIL;

OCO3HAHUSI HEOOXOIUMOCTH HCIIOJIB30BAaHUS JIOCTIKCHHM XUMHUU Il pEHIeHUs BOIMPOCOB PaIllMOHAJIBLHOIO
MIPUPOAOTOJI30BAHNS;

AKTUBHOTO HENPUATHUS AEUCTBUU, NPUHOCAIIMX BPEH OKPYXKAOIIEH NPUPOJHOW CpeAe, YMEHHs IPOrHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKUE TTOCIIEICTBUS MPEANPUHUMAEMbIX IEUCTBUI U MPEIOTBPAILIATh UX;

HAJIMYKST PA3BUTOIO 3KOJOTMYECKOTO MBIIUJIEHHS, JKOJOTMYECKON KYJIbTYpPhI, ONbITA AEATEIIBHOCTHA 3KOJIOTHYECKOU
HaNpaBJICHHOCTH, YMEHHS PYKOBOACTBOBATHCSA MMM B IO3HABATEIbHOM, KOMMYHHUKATUBHOW W COLIMAJIbHOM IPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTHUKU;

NOHUMaHUsl cHenu@UKM XMMUU KaKk HayKd, OCO3HaHHs €€ pojd B (OPMHUPOBAHUM PALMOHAIBHOTO HAYYHOIO
MBIIIUICHUS, CO3JaHUU IIEJIOCTHOI'O MPEACTABICHUS 00 OKpYKalollleM MHUpE KaKk O €JIMHCTBE MNPUPOJIbI M 4YeloBeKa, B
MO3HAHUU TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MMPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU I COBPEMEHHOM LMBHIM3AIMU: B €€ TIyMaHUCTHYECKOM
HAIPaBJICHHOCTH M Ba)XHOW POJIM B CO3JaHUM HOBOW 0a3bl MAaTEpUAIBHOW KYJIbTYpPbI, PEUICHUU TI00aTBbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPIETUUECKOM, MUIIEBON U KOJIOTUYECKOM O€30MaCHOCTH, B Pa3BUTHU
MEUITMHBI, 00€CTIEUeHUH YCIOBUN YCIIEIITHOTO TPYAa U SKOJIOTHYECKHA KOM(POPTHOM KU3HU KaXKJOTO YjieHa OOIIECTRa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJOB TMO3HAHUS, HUCIOIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJIb30BaTh IMOJy4aeMbl€ 3HAHUS ISl aHAIW3a U OOBSCHEHUS SIBJICHUU OKPYXKAIOUIEr0 MUpa U
MPOUCXOMAIINX B HEM M3MEHECHUM, YMEHUS JIeJaTh 00OOCHOBAHHBIE 3aKIIOUYCHHSI HA OCHOBE HAyYHBIX (DAKTOB U MMEIOIIUXCS
JAHHBIX C IEJbIO MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIBHO MCIIOJIb30BaTh XMMHUYECKHE 3HAHUS JUIS PEIICHUs MPOOJIEM B pealbHBIX KU3HCHHBIX
CUTYaIUsIX;

MHTEpEca K TO3HAHUIO U UCCIIE0BATENbCKOM IeATeIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY IOJYYCHHIO HOBBIX
3HAHHMH 110 XMMHUH B COOTBETCTBUHU C KU3HCHHBIMH ITOTPEOHOCTIMMU;

MHTEpEca K 0COOCHHOCTSIM TPYy/Aa B pa3iInyHbIX chepax mpodeccuoHaaIbHOM NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHble pe3ynbTaThl OCBOCHUS Y4eOHOro npeamera «XUMHs» Ha YPOBHE CpPEAHEro OOIero oOpa3oBaHMs
BKJIIOYAIOT:

3HaUMMbIe Uil (DOPMUPOBAHMSI  MHUPOBO33PEHUS  OOYYAIOIIUXCA  MEXKIUCHUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOIllIeHayyHble MOHATHUS, OTPAXKAIOLIUE IIEIOCTHOCTh HAy4YHOM KapTHMHBI MHpa U CHEHU(PHUKY METOJ0B IO3HAHMUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPrusi, SIBICHHUE, MPOIECC, CUCTEMa, Hay4dHbIH (HaKT,
INPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeIOBaHUE, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);

YHHUBEpCAJIbHbIE Y4YEOHbIE JEUCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE, PETYJISTUBHBIE), 00€CIEUMBAIOIINE
dbopmupoBanue GyHKIMOHATIBLHON IPaMOTHOCTH U COLIMAIBHONW KOMITETEHIIUUA 00YYaronuxcsi;

CIIOCOOHOCTh OOYYaIOMIMXCS HCIOJIb30BaTh OCBOCHHBIE MEXKJIMCUUIIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W
YHUBEpPCAJIbHbIE YUeOHbIE IEHCTBHS B IO3HABATEIBLHON U COLMAIbHON MPAKTHKE.

MeranpeaMeTHble  pe3yibTaThl  OTPaXalOT  OBJIAJICHHE  YHUBEPCAIbHBIMU  Y4E€OHBIMH  [1O3HABAaTEIbHBIMU,
KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JACUCTBUSMHU.

OBJjajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbLHBIMU J1eHCTBUSIMH:

1) 6a30Bble JIOrH4YecKHe AeHCTBHSI:

CaMOCTOSITEILHO (hOPMYJIUPOBATh U aKTYyaJTM3UPOBATH MIPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAeNsATh LEIH JEATEIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HX JOCTHUKEHHS, COOTHOCUTH PE3YJbTATHI
JICSITETbHOCTH C MMOCTABJICHHBIMH 1IE€JISIMU;

MCII0JIb30BaTh MPU OCBOCHUU 3HAHUMN MPUEMBI JJOTHYECKOTO MBIIIJIEHUS — BBIJICTATh XapaKTEPHbIE TPU3HAKU MTOHITUN U
yCTaHABJIMBATh UX B3aUMOCBSI3b, UCTIOJIb30BATh COOTBETCTBYIOIIUE MTOHSATUSI 1711 OOBSICHEHUS OT/ACJIbHBIX (DAKTOB U SIBJIICHU;



BBIOMPaTh OCHOBAHUS M KPUTEPHUU TSI KJIacCU(UKAIIUY BEIIECTB M1 XMMUYECKUX PEaKIUi;

yCTaHABJIMBATh IPUYUHHO-CJICJICTBEHHBIC CBSI3U MEXKIY N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTh JIOTUYECKUE pacCyX IeHUs (UHIYKTUBHbIC, ACAYKTUBHbIC, MO AaHAJOTHUH), BBISBIATH 3aKOHOMEPHOCTH H
POTHUBOPEYUHS B pACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH BBIBObI U 3aKIIOUCHHUS;

MPUMEHSITh B MPOIECCE MO3HAHUS, WUCIOIb3yEeMble B XUMUM CUMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, MPEeOOpa3oBLIBATH
MOJICTIbHBIE TIPEACTABICHUS — XUMHUYECKWU 3HAaK (CHMMBOJI) SJIEMEHTa, XUMHUYeckas (opmysa, ypaBHECHHE XUMHUYECKOUN
peakiuy — TpU PEHICHUH Yy4eOHBIX TIMO3HABATEIbHBIX W MPAKTUYECKHX 3ajad, MPUMEHATh Ha3BaHHBIE MOJCIIbHbBIC
MpeCTaBICHUS JIJIsl BHISBICHUS XapaKTEPHBIX IPU3HAKOB N3yUaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbBI€E HCCIEA0BATEIbCKUE 1€HCTBHS

BJIQJIETh OCHOBAMH METOJIOB HAYYHOI'O MO3HAHMS BEIIECTB U XUMHUUECKUX PEAKIIHIl;

dbopMynHpoBaTh LEIN U 3a/1a4d MCCIIEIOBAHUS, UCIIOJIb30BaTh MOCTABIEHHBIE U CAMOCTOSITENILHO CHOPMYITUPOBAHHBIE
BOIIPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHMS M OCHOBBI Jyisi ()OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABWIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJaJ€Th  HABBIKAMH  CAMOCTOSITEJIbBHOTO  IUIAHUPOBAHMS U TPOBEJIEHUA  YYEHUUYECKHX  DKCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHMsS HaOMI0JaTh 3a XOJOM IIPOIECCa, CaMOCTOSITEIbHO TMPOTHO3UPOBATH €ro pe3yJsbTar,
dbopMmynupoBaTh O00OOIIEHUS W BBIBOJBI OTHOCHUTEIHLHO JOCTOBEPHOCTH PE3YJIhTAaTOB HCCICAOBAHUS, COCTABISTH
00OCHOBaHHBIN OTYET O MPOJICIIAHHON paboTe;

IpUOOPETaTh OMNBIT YYEHUYECKOM HCCIEeOBATEIbCKOM M TPOEKTHON JAESITeNbHOCTH, MPOSBISATH CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TOHMCKY METOJIOB PELICHUs] MPAKTUUECKUX 3a/iad, NMPUMEHEHUIO Pa3JIMYHbIX METOOB
MO3HAHUSL.

3) paboTa ¢ uHpopManmei:

OPUECHTHPOBATHCS B PaA3JIMUHBIX HWCTOYHMKAX wuHPOpMAIMKU (HAYYHO-TIOMYJISpHAS JUTEpaTypa XHUMHYECKOIO
CoNlep>KaHMsl, CIpPaBOYHBIE MOCOOWs, pecypchl MHTepHeTa), aHanMM3upoBaTh WH(GOPMAIUIO PA3IMYHBIX BHIOB U (HOpM
MpEACTaBIEHUS, KPUTUYECKH OLIEHUBATH €€ T0CTOBEPHOCTh U HEIPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3alpPOChl U MPUMEHSTh Pa3JIMUHbIC METOJBI MPU MOUCKE U 0TOOpe MH(pOpMAIUU, HEOOXOAUMOM JIst
BBITIOJTHEHUS YYEOHBIX 3a/1a4 OMpPEAeIEHHOTO THUIIA;

IpUOOPETaTh OMBIT HUCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W PA3IUYHBIX TMOUCKOBBIX
CUCTEM;



CaMOCTOSITEJILHO BBIOMpATh ONTUMAJIbHYIO (QopMy TMpejacTaBieHus uHopmanuu (cxembl, rpaduKH, AUarpamMMmbl,
TaOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHbIN #A3BIK B KayecTBE CpEJICTBA IpU paboTe ¢ XUMHUYECKOM HH(popManuen: NpUMEHSTH
MEXIMpeaMETHbIE ((pU3nuecKkre 1 MaTEMaTUYECKNUE) 3HAKU U CUMBOJIBL, (hOpMyJibl, a00OpeBUATYpbl, HOMEHKIATYDY;

UCII0JIb30BaTh U MPEO0OPa30BbIBATh 3HAKOBO-CHUMBOJINYECKUE CPEICTBA HATIISAHOCTH.

OBiageHne yHUBepCaIbHBIMH KOMMYHUKATHBHBIMH JeHiCTBUSIMH:

3a/laBaTh BOIPOCHI IO CYLIECTBY OOCYXJaeMOM TeMbl B XOJA€ Juanora WWIW JUCKYCCHUHU, BbICKa3bIBaThb WJEH,
(bopMynHpoBaTh CBOU MPEAIOKEHUSI OTHOCUTEIBHO BBIOJTHEHUS IPEATI0KEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALMEN pe3yJbTaTOB IO3HABATEIBHON JAESITEIBHOCTH, IOJYYEHHBIX CaMOCTOATEIBHO WIH
COBMECTHO CO CBEPCTHHKAaMHU IpPH BBINOJIHEHHMM XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUYECKOM paboThl MO HCCIEAO0BAHUIO
CBOWMCTB M3y4YaeMbIX BEILIECTB, pea3allud y4eOHOro MpoekTra v (OpMyJIMpPOBaTh BBIBOJIBI IO PE3YJIbTaTaM IPOBEAEHHBIX
MCCJIEIOBaHUN MMyTEM COTIACOBAHMS TIO3ULMHI B X0JI€ OOCYXK/IEHUS U 0OMEHAa MHEHUSIMU.

OBiageHne YHUBeEpPCAIbHBIMH PeryJIATHBHBIMH ACHCTBUAMM:

CaMOCTOSITEIIbHO IJIAHUPOBATh U OCYILECTBIATh CBOIO NO3HABATENbHYIO JAEATEIbHOCTh, ONpEeNss €€ Leau U 3aJauH,
KOHTPOJUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH MpPEUIaraéMblil ajJrOpUTM ACUCTBUI MNpPU BBIIIOJIHEHUH
y4eOHBIX U HCCIEA0BATENbCKUX 3a/1a4, BBIOMPATh Hanbosee 3PPEeKTUBHBIN CIIOCOO X PEIICHUS C YIETOM MOTYyYEHHS] HOBBIX
3HAHUM O BEIECTBAX U XUMUYECKHUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH I€ATENHHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmeTHbIE Pe3yJIbTaThl OCBOCHUS Kypca «OpraHnyeckast XUMHUsD> OTPaKaroT:
¢ Cc(hHOpMUPOBAHHOCTH MPEJCTABICHUN O XUMUYECKOW COCTABIISIIONIEH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUPa, POJIU
XUMUU B TIO3HAHUU SIBICHUM TpUpOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIMOHAIBHOW TpPaMOTHOCTH, HEOOXOAMMON [UIsi pEIIeHUS MPAKTUYECKUX 3aJad M IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpefie;



BJIQJICHUE CHUCTEMOM XMMHYECKHUX 3HAHMM, KOTOpas BKIIOYAECT: OCHOBOINOJATalollue MOHATUS (XUMHUYECKHUN
AIIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0UKa aTOMa, MOJIEKYJa, BaJIECHTHOCTb, ANEKTPOOTPULIATEIbHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHas dopmyna (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJIApHAs Macca, MOJSPHBIH O00BEM,
YIJIEPOJHBIN CKeNeT, PyHKIHOHAIbHAS TPYIIA, paiuKall, U30MepHs, U30MEpbl, FOMOJIOTMYECKUHN Psi, TOMOJIOTH,
yIIAEBOAOPOIbI, KHUCIOPOJ U a30TCOJEp)Kallhe COEAUHEHHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMSI); TEOPHUH W 3aKOHBI (TEOpUs CTPOEHUs OpraHMYecKuX Belects A. M.
byTnepoBa, 3akOH COXpaHEHHMsI MacChl BELIECTB); 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHMHH;
MHUPOBO33pDEHUYECKME 3HAHUSA, JIXKAllWMe B OCHOBE ITOHMMAaHUS INPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHUX
SBJICHUM, (PAKTOJIOTMYECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJY4YeHHMM M O€30MacHOM HCIOJIb30BAaHUU
BaXHEHIIINX OPraHUYEeCKUX BEUIECTB B OBITY U MPAKTUYECKON NEATEIIbHOCTH YEIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISABISTH XapaKT€pHbIE MPU3HAKU IMOHSATHM, yCTaHABIMBAaTh HMX B3aUMOCBS3b,
UCII0JIB30BaTh COOTBETCTBYIOIIME IOHATHSA NPU ONMCAHUU COCTaBa, CTPOCHHUS MU IPEBPAIICHUM OpraHUYECKUX
COCIMHEHMI;

c(OpMHUPOBAHHOCTh YMEHUW HCIIOJIb30BaTh XHMHUYECKYIO CHMBOJUKY JJIsi COCTABICHHS MOJEKYISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON) (OpMYyNT OpPraHMYECKHUX BEIIECTB M YPaBHEHUH XUMHUYECKUX
peaknmii, M3roTaBIMBaTh MOJEJIM MOJIEKYJ OpPraHMYECKUX BEIIECTB I WUIIOCTPAUUU HMX XHMHYECKOIO0 M
IPOCTPAHCTBEHHOT'O CTPOEHUS;

c()OPMHUPOBAHHOCTh YMEHUN YCTAaHABJIMBATH MPUHAJICKHOCTh H3YYEHHBIX OPraHMYECKUX BEIIECTB MO MX
COCTaBy U CTPOCHHUIO K ONPENeIEHHOMY KJacCy/Tpylmne COeAUHEHUH (YIJIEeBOJAOPOIbl, KHUCIOPOJ U
a30Tco/IepKallMe COSUHEHNS], BBICOKOMOJIEKYIISIPHbIE COEIMHEHUS), aBaTh UM Ha3BaHMS 110 CUCTEMATHUECKON
Homenknatype (IUPAC), a Taxke NpUBOIUTH TPHUBHAIBHBIE HA3BaHUSA OTACIBHBIX OPTaHUYECKUX BEIIECTB
(3TMIICH, MIPOMUJICH, alleTUIICH, STHJICHTJIUKOIb, TIUIEpUH, (eHol, (opManbaeru, aleTalbIerul, MypaBbuHas
KHCJIOTa, YKCYCHasl KHUCJIOTa, OJIEMHOBas KHUCJIOTa, CTE€ApUHOBas KUCJIOTa, IJIOKO3a, (PyKTO3a, Kpaxmail,
LEJUTI0JI03a, TJIUITUH);

c(hOpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbl XUMUYECKON CBSI3U B OPTaHUYECKUX COCAMHEHUSIX (OJMHAPHBIEC U
KpaTHBIE);

c(OPpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOXKEHUSI TEOPUU CTPOEHUS opraHrueckux Bemects A. M. bytieposa
U1 0OBSICHEHUS 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MAaCChl BELLIECTB;



chOpMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh COCTaB, CTPOEHUE, (PU3MUYecKHe M XHUMHUYECKHE CBOMCTBA
TUTIMYHBIX TPEJACTABUTENICH pPA3TMYHBIX KJIACCOB OPTraHWYECKHX BEIIECTB (METaH, 3TaH, JTWJICH, IPOIUJICH,
aneTuiaeH, OyramueH-1,3, merminOyraaueH-1,3, GEH30J, METaHOJ, TAHOJ, STHJICHIJUKOJb, TJIHMICPHH, (EHOI,
alleTalb/IeTU, MypaBbUHAsE M YKCYCHas KHUCJIOTHI, TJIOKO3a, Kpaxmall, [EJUTI0JI03a, aMUHOYKCYCHasi KHUCIIOTa),
WUTFOCTPUPOBATh TCHETHYECKYIO CBS3b MEXJy HUMH YPAaBHCHHSAMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIIMH C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOYHUKH YTJIIEBOJOPOTHOTO CHIPhs (HE(Th, MPUPOIHBIN Ta3,
yroJib), CIIOCOOBI UX MepepaboOTKU U MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIYMUCICHUS M0 XUMUYECKUM YpPaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJTHOTO BEIIECTBA WJIM TMPOIYKTa PEaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOJIHBIX
BEIIECTB WM MPOAYKTOB PEaKITNH);

chOpMHUPOBAHHOCTh YMEHUW BIIaJIETh CHCTEMOW 3HaHWM OO0 OCHOBHBIX METOJaX HAYYHOTO TO3HAHUA,
UCIIOJIb3YEMbIX B XUMHUM TIPU HM3YYCHHHM BEIIECTB W XUMHUYECKUX SIBJICHHM (HAONIOJEHUE, H3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE), UCIIOJIB30BaTh CHUCTEMHBIE XUMUYCCKUE 3HAHUS I TPUHATHS PEUICHUN B
KOHKPETHBIX KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHUEM;

chOpMHUPOBAHHOCTh yYMEHUH COOMIONAaTh TPAaBWIA TOJB30BAHMS XHUMHYECKOW TOCYIO0M H J1abopaTopHBIM
000pyI0BaHUEM, a TAKXKE MPaBHUIIa 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BHITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OITBITOB;

chOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W  BBITIOJIHATh XWMHYECKHH OJKCIEPUMEHT (TIpeBpaIlCHUS
OpPraHUYECKUX BEIIECTB MMPU HArpeBaHUU, MOJTYUCHUE ITUJICHA U U3yUYEHHE €T0 CBOMCTB, KAYECTBEHHBIC PEaKIIUU
OpraHUYeCKUX BEIECTB, JACHATypalusi OeJKOB NpPHU HArpEeBaHUM, IBETHHIC PEAKIIMU OEIKOB) B COOTBETCTBUU C
MpaBUIaMH TEXHHUKH OC€30MacHOCTH TIpU OOpaIeHWH C BEHIECTBAMH M JIA0OPATOPHBIM OOOPYJAOBAHHEM,
MPEICTaBIATh PE3yAbTaThl XWMHUYECKOTO JSKCIEpUMEHTa B (OopMe 3alucu YpaBHEHHHA COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHUIN KPUTUUYECKU aHATU3UPOBATH XUMUYECKYI0O HH(POPMAIINIO, TTOy4aeMyl0 U3 Pa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoi nH(opManuu, UHTEpHET U Jpyrux);

c(hOpMUPOBAHHOCTL YMEHUN COOJIIOJATh MpaBUla HKOJIOTUYECKHU II€JeCOO00pa3HOro MOBEACHUS B OBITY H
TPYJIOBOM JESATEIHHOCTU B IEJISIX COXPAHEHUSI CBOETO 3JI0POBBS M OKPY>KAIOIIEH MPUPOTHOMN Cpefibl, OCO3HABATH



ONACHOCTh BO3JEHCTBUS HA YKWBBIC OpPraHW3Mbl ONPEACIEHHBIX OPraHUYECKUX BEIIECTB, NMOHUMAs CMBICI
nokazarens [IJIK, noscHATe Ha mpuMepax crocoObl yMEHBIIEHUS! U PEJOTBPALLEHUS KX BPEIHOTIO BO3ACHCTBUSA
HAa OpraHu3M YEJOBEKa.
Jnst oOydaromuxcst ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBS: YMEHHME NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOJaX MO3HAHUSI BEIIECTB U XUMUYECKUX SIBJICHUN;
st cnenbix w CaOOBUISAIIMX OOYYAIOMIMXCS: YMEHHE HCIIONb30BaTh Pelbe(PHO-TOUCUHYI0 CHUCTeMYy O0O03HaueHUU
JI. Bpaiins mist 3anucu XUMUYECKUX (POPMYIL.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01Ias U HeOpraHu4eckasi XUMUs» OTPaKAIOT:

¢ Cc(HOpMHUPOBAHHOCTH MPEACTABICHHN: O XUMUYECKOU COCTABIISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POITTU
XUMUM B TIO3HAHWM SBJICHUN TPUPOJLI, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOAWMOW JUIsi pEIICHUs TMPaKTHYECKUX 3aJad U DKOJOTUYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpelie;

® BIIAJICHHE CHCTEMON XHMHYECKUX 3HAHUHN, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE TMOHSTUS (XUMHUYECKUM
9JIEMEHT, aTOM, HU30TOII, S-, P-, 0- 3JEKTpOHHBIE OPOMTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb, MOJIAPHBIH O0BEM,
BaJICHTHOCTb, JJICKTPOOTPUILIATEIILHOCTh, CTENEHb OKUCIICHHS, XHUMHYECKas CBS3b (KOBaJICHTHAs, HWOHHAas,
MeTaJUTM4eCcKasi, BOJIOPOJIHAS ), KPUCTAIMYECKAsl PEIIETKA, TUIIbl XUMUUECKUX PEAKIUi, pacTBOP, JJIEKTPOJIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAsT JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOMN
peakIuy, XHMHYECKOE paBHOBECHE); TEOPUHU M 3aKOHBI (TEOPHUS DJICKTPOJUTUYECKOM JTUCCOIMAIINH,
nepuognueckun 3akoH J[. M. MenzaeneeBa, 3aKOH COXPaHEHUsS MacCChl BEILIECTB, 3aKOH COXPAHCHUSA U
MpEBpaAlCHUsS] DHEPTrUU TMPU XUMUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUU S3BIK XUMUHU,
MHPOBO33PCHUYECKHUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS TNPUYMHHOCTA W CHCTEMHOCTH XHUMHYECKUX
SABJICHUH, (PAKTOJOTMUYECKHE CBEJICHHMS O CBOMCTBAaX, COCTaBe, MOJY4YEHHH W O€30MacCHOM HCIIOJIb30BaHUU
BOKHEUIINX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JIEATEIILHOCTH YEJIOBEKA;



c(hOPMUPOBAHHOCTh YMEHUM BBISABISATH XapaKTepHbIC TMPU3HAKKU IMOHATHH, YCTaHABIWBATh WX B3aMMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAICHUI;
c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS COCTaBieHUS (OPMYJ BEMIECTB U
YpaBHEHHI XUMUYECKHUX peakiuii, cucremarndeckyto HomeHknatypy (IUPAC) u TpuBManbHbIE Ha3BaHUS
OT/ICJIbHBIX HEOPTaHMYECKUX BelIeCTB (yrapHbIW Ta3, YIiEKHCIbIA a3, aMMUAaK, TamiéHas W3BECTh, HETam¢Has
U3BECTh, MUThEBAS COJIA, TUPUT U APYTHE);

c(hOPMUPOBAHHOCTh YMEHHU ONPENENsATh BAJICHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX OHJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, BUJl XUMHUYECKOW CBsi3M (KOBaJICHTHas, HWOHHAas, MeETaJIMYEecKas,
BOJIOPO/IHAS) B COCIMHEHUSX, TUIT KPUCTAIUIMUECKON PEIIETKY KOHKPETHOT'O BEIIECTBA (aTOMHAs, MOJICKYJIsIpHAs,
WOHHAs, METAJNTNYECKas), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHEHUN;
c(hOpMUPOBAHHOCTh YMEHUU YCTaHABIMBATh MPUHAJJICKHOCTh HEOPraHUYECKUX BEIIECTB MO UX COCTaBy K
OTIPEICNIEHHOMY KJIACCy/TPYIIIE COCTUHEHUM (MPOCTHIEC BEIIECTBA — METAJUTBI M HEMETAITBI, OKCUIbI, OCHOBAHUS,
KHCJIOTHI, aM(OTEepHBIE THAPOKCH/IBI, COJIH);

chOpMUPOBAHHOCTh yYMEHUH pacKpblBaTh CMBICH Tepuoaudeckoro 3akoHa J[. WM. MenneneeBa wu
JIEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOITYIO, OOBSICHUTEIbHYIO U POTHOCTUYECKYIO (DYHKIIUY;
chOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHUX JJIEMEHTOB 1—4
nepuooB [lepuoandeckoi cucteMbl XuMu4YecKux seMentoB [I. 1. MenaeseeBa, HCIONb3ysl MOHATHSA «S-, P-, d-
ANIEKTPOHHBIE OPOUTANIN», «IHEPTETHUYECKUE YPOBHU», OOBICHATh 3aKOHOMEPHOCTH W3MEHECHHUS CBOWMCTB
XUMUYECKUX DJIEMEHTOB U UX COCAMHEHUU Mo mepuojaaMm u rpynnam [lepuoanyueckoil cuCTeMbl XUMHUYECKUX
sanemenToB /1. 1. Menaeneena;

chOpMHUPOBAHHOCTh YMEHUHN XapakTEepU30BaTh (OIMUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA HEOPTaHHMYECKHUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKAATh CYILIECTBOBAHME T'CHETUUYECKON CBSI3M MEXKAY HEOPTraHUYECKUMHU
BEILIECTBAMU C MTOMOIIILI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKITU;

chOpMHPOBAHHOCTh YMEHUS KIIACCH(PHUITUPOBATH XUMHUYECKHUE PEAKIIMU TI0 PA3IUYHBIM NpH3HAKaM (YUCITy H
COCTaBY pEarupyromux BEIIECTB, TEIUIOBOMY d(D(EeKTy peakiuu, U3MEHEHUIO CTEIeHEW OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH PEAKIIUU, YIACTHUIO KaTaau3aTopa);

c(hOPMUPOBAHHOCTh YMEHUW COCTAaBISATh YPAaBHEHHUS PEAKLMM Pa3IMYHBIX THUIIOB, IMOJHBIE U COKpAIEHHbBIC
YpaBHEHUSI peaKIIUii HOHHOTO OOMEHA, YYUTHIBASI YCIOBUS, PU KOTOPBIX 3TU PEAKIIUU UYT 10 KOHIIA;



C(OPMUPOBAHHOCTh yMEHHI TMPOBOAMWTH PEAKIMH, MOATBEPKIAIONINEC KAdeCTBEHHBIM COCTAaB pPa3IMYHBIX
HEOPTraHWYECKUX BEIIECTB, PACIO3HABATh ONBITHHIM MyTEM HOHBI, MPHUCYTCTBYIOIHE B BOJHBIX pPacTBOpax
HEOPTaHUYECKUX BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHIM PACKPBIBATH CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEACTBOM
COCTaBJICHHSI SJICKTPOHHOTO OalaHca ATHX PEaKIni;

c(hOpMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKITMH OT Pa3IMYHBIX (haKTOPOB;
XapaKTep CMEIIEHUS XWUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO Bo3jekcTBus (mpuHImn Jle
[ITarenbe);

chOpMHUPOBAHHOCTh YMEHUN XapaKTepPU30BATh XMMHUYECKHE MPOIIECCHI, JIEKAIIUEe B OCHOBE MPOMBIIIICHHOTO
MOJIYYCHHSI CEPHOW KHCIIOTBHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEACTABICHHN 00 OOIMX HAyYHBIX
MPUHITUIAX U SKOJOTHISCKUX MPOOIEMaX XHMHUIECKOTO TIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH BHIYUCIICHUS C MCIOJB30BAHUEM MOHITHS «MAacCOBas JTOJIS BEIIECTBA B
pacTBOpe», OObEMHBIX OTHOIIEHUN Ta30B MPU XUMUYECKUX PEAKIMSIX, MAacChl BEIIECTBA UK 00bEMaA ra3oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UM 00BEMY OJJHOTO U3 YUACTBYIONINX B PEAKIIUH BEIIECTB, TETLIOBOTO
a¢dexTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MPEBPAIICHHS M COXPAHCHHS YHEPTUH;
chOpMHUPOBAHHOCTh YMEHUH COOIOATh TpPaBWIA TOJIH30BAHUS XHMHUYECKOW TOCYJOW H J1a0OpaTOPHBIM
000pyI0BaHUEM, a TAKXKE MPaBHUIIa 0OpAIEHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSAMH I10 BHITIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHHUH IIJITAHUPOBATh M BBHITIOJHATh XMMHYCCKUN SKCIEPUMEHT (pa3lIoKEHHUE IMEePOKCUa
BOJIOPO/Ia B MMPUCYTCTBUHU KaTaJIM3aToOpa, OMPEIEICHHE CPEIbl PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCATHHOTO
WHJIMKATOpa, BIUSHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIMU, Peakiii MOHHOTO OOMEHa,
Ka4yeCTBCHHBIE pEaKIuu Ha Ccynabdar-, KapOoHAT- W XJIOPHA-aHUOHBI, Ha KAaTHOH AaMMOHHUS, pEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a7ad 1Mo TeMaMm «Metamisl» U «Hemeramibl») B COOTBETCTBUHM C MPaBHJIAMU TEXHUKH
0€30MacHOCTH MpU OOpaIllEeHUH C BEIIECTBAMHU U JIAOOPATOPHBIM O0OPYIOBAaHHUEM, MPEICTABIATh PE3YIbTaThI
XUMHYECKOTO HJKCIEepuMeHTa B (OpMe 3alucCy ypaBHEHHM COOTBETCTBYIOIIMX peakiui u GOopMyIHUpoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOpPMHUPOBAHHOCTh YMEHHIN KPUTHUYCCKH aHATU3MPOBATH XUMHUYCCKYIO MH(POpPMAIHIO, MOTyd4aeMyI0 U3 pa3HBIX
HCTOYHHUKOB (CpEeACTBAa MACCOBOM KOMMYHHKaUU, HTEpHET U IpyTHX);



e CcpOpMHPOBAHHOCTHL YMEHHH COOJIOMATh MpaBUja SKOJOTHYECKH I11€J1IeCO00pa3HOro TOBEJAEHUsI B OBITY U
TPYAOBOM ACSATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH NPUPOIHON Cpelbl, 0CO3HABATH
OIMACHOCTh BO3JICHCTBUSI HAa >KUBBIE OPraHU3MbI OIMPEICIEHHBIX BEIIECTB, MMOHUMAs cMbICH moka3arens [1JIK,
MOSICHATh Ha TPUMEpax CHocOObl YMEHBIICHHS W TPEJOTBPAIICHUS WX BPEIHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BEKa;
JUIsT 00Yy4aloIMXCsl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHM 3/I0POBBS: yYMEHHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JIOCTYMHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUU;
JUTSL CIIETIBIX U CITA00BUIANINX 00YYaIOMIUXCS: YMEHHUE UCIIOIb30BaTh PelIbe()HO-TOUCUHYIO cUcTeMy 0003HaueHui J1.
bpaiins nis 3anucu XxuMuueckux Gopmyi.



TemaTnueckoe INIAHUPOBAHME C YKa3aHUEM KOJINYIECTBA AKAACMUIECCKUX YaC0B, OTBOJAUMbIX HA OCBOCHHUE KaH(IIOﬁ

TeMBbI Y4e0HOI0 npeaMera, yueOHOro Kypca (B TOM 4HcJIie BHEYPOUHOU AeATEJbHOCTH), Y4e0HOI0 MOIYJIA U

BO3MOKHOCTb MCIOJIb30BAHUSA 110 3TOM TeMe JIeKTPOHHBIX (HU(PPOBbIX) 00pa30BaTeIbLHBIX PECYPCOB,

SIBJISAIOIIMXCH Y4e0OHO-MeTOAMYeCKMMHU MaTepuaJamMu (MyJbTHMeIMHHbIC IPOrPAMMBbI, 3JIEKTPOHHbIE Y4eOHUKH U

3aJJaYHUKH, JJIEKTPOHHbI¢ 0U0JIN0TEKH, BUPTYaJbHbIE JJA00PATOPHH, HUTPOBBIE IPOTIPAMMBbI, KOJICKINH

MG poBbIX 00pa3oBaTeIbHBIX PECYPCOB), HCIOJIb3YeMbIMU JJIS1 00YUCHUSI U BOCIIUTAHUSA PA3JIMYHBIX Py

MOJIb30BaTeJieil, MpPeACTABJIEHHBIMH B 2JIEKTPOHHOM (LM (POBOM) BH/i€, B TOM YHCJE ¢ Y4eTOM padoueid
NMPOrpamMMbl BOCIIMTAHMS € YKA3aHUEM KOJIUYECTBA 4YaCOB, OTBOJAUMBIX HA OCBOCHHE KAKA0M TeMbl

10 KITIACC
KosmuecTBO 4acos
K n DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB u OHT paK (madposbIe) N
Bceer | poan THYEC Mopyab «lIkoabHbIH
n/n | TeM NPOrpamMMbl o0pa3oBareJibHbIE
0 HbIE KHe pecypesI YPOK»
pado padoThI
ThI
Pasnen 1. IloBTopenne https://resh.edu.ru/
OCHOBHBIX BOIIPOCOB Kypca 3 1 - https:// m.edsoo_.ry/ 714183
HEOPraHNu4ecKoil XUMHH 7c https:/lege fipi.r
Pa3znea 2. TeopeTnyeckne OCHOBbI OPraHUYeCKO XUMHUM
XHPII);EEG?FSS 1“31;12@21:{1;}1 https://resh.edu.ru/ 11.4.Bepuennyc,
2.1 o raHﬁquKEI < coep e A 2 https://m.edsoo.ru/7f418 | A.M.Bytnepos u
le Byreposa A ' 37c https://ege.fipi.r OpraHuYecKas XUMHUsI
Wroro no pazneny 2
Pa3znen 3. YrieBoaopoabl
[IpenenbHbIE YTIIEBOAOPOIBI httpsE//resh.edu.ru/ UYro Takoe npupoIHbII
3.1 2 https://m.edsoo.ru/7f418

— aJIKaHbI

37c https://ege.fipi.r

ra3s
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HenpenenvHsie

https://resh.edu.ru/

3.2 YTJIEBOJOPO/IBI: aJIKEHHBI, 5 https://m.edsoo.ru/7f418 | Uro takoe pe3nHa
QJIKQJINCHBI, AJTKUHBI 37c https://ege.fipi.r
ApomaTuyeckue https://resh.edu.ru/ benzon u cpencraa
3.3 P 2 https://m.edsoo.ru/7f418 PEACTD:
YIIIEBOIOPOIbI 37¢ https:/lege.fipi.r 3aIUTHl PACTCHHIA
[TepepaboTka KaMEHHOTO
[TpupoaHbIE HCTOYHHUKH https://resh.edu.ru/ yriist. Bkian
3.4 YTIJIEBOIOPOJIOB B UX 2 https://m.edsoo.ru/7f418 | H.[.3enenckoro B
nepepadboTKa 37c https://ege.fipi.r pa3BUTHEC HEPTIHOM
POMBIIIUICHHOCTH.
Hroro no pazaeny 11

Pa3pnen 4. Kuciiopoacoaepskamme opranuieckue coeJHHeHnsl

https://resh.edu.ru/

[Touemy ciupThI

4.1 Crupter. Genon 3 https://m.edsoo.ru/7f41 S
837c¢ https://ege.fipi.r A ’
https://resh.edu.ru/ [TpupoaHbIC KUCIOTHI U

4.2 ﬁijﬁ:;ﬁﬂgﬁiig?;ggﬁem 7 https://m.edsoo.ru/7f41 | ux 3HaueHue as

' P 837c¢ https://ege.fipi.r OpraHM3Ma 4YeJIOBeKa.
43 VIeBoH 3 3HaYeHKE YTIIICBOIOB IS
YeI0BeKa
Hroro mo pazaeny 13

Paznen 5. A3oTcoaep:kaiiue opraHudeckue coeIMHeHusI

5.1

AMMHBI. AMUHOKHUCIIOTHI.
benxu

3

https://resh.edu.ru/
https://m.edsoo.ru/7f41
837c¢ https://ege.fipi.r

B yem yHUKanpHOCTH
OEJIKOBBIX MOJIEKYI

Hroro no pazneny
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Pa3zen 6. BoicokomosieKyJisipHble COeTHHEHNUS
[Tmactmaccsl. Kayuykn https://resh.edu.ruf 1119z§421_m?1ae?{12?"o
6.1 P NAYRYyRI: 2 https://m.edsoo.ru/7f41 P
Bomokuna ) . . MPOU3BOJACTBA
837c¢ https://ege.fipi.r
CUHTETUYECKOTO KayuyKa

Wroro no pazneny

OBHIEE KOJIMYECTBO YACOB 34 4 2
11O ITPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

11 KITACC

KoandyecTBO 4acoB

No Kont ilpa DJIeKTPOHHbIE
o/ HaumeHoBaHue pa3iesioB u Beer | POTP THe (ungposbie) Moxye «IHko1bHbrii
TeM MPOrpaMMbl HbIE oOpa3oBaTejbHbIE
n 0 ¢ KHe YPOK»
pa a pecypchbl
00TBI P
00TBI
Paznen 1. IloBTOpeHHe OCHOBHBIX
BOIIPOCOB Kypca OpraHu4ecKoi 3 1 i
XHUMHUH
Paznen 2. TeopeTrnyeckne 0CHOBbI XUMHMH
CrpoeHue aToMOB.
[lepuoauueckuii 3aKOH U https://resh.edu.ru/ Bxman JI.11.Menneneena
2.1 | Tlepuomuueckas cucreMa 2 https://m.edsoo.ru/7f418 | u A.M.Bytieposa B
XUMHUIeCKuX 35eMeHnToB /1. 1. 37c https://ege.fipi.r Pa3BUTHH XUMUU
MenneneeBa
Hctopust oTKpbITHS
CrpoeHue BelecTna. https://resh.edu.ru/ ;1;1?4514_ ﬁ?&;{iﬁiﬁf/l}:%
2.2 | MHorooOpa3ue BEIecTB. 11 1 1 https://m.edsoo.ru/7f418 ) - .
_ - XUMHYECKHUX PEaKIHiA,
XUMHUYECKHE PeaKiuu 37c¢ https://ege.fipi.r
NPOTEKAOIINX B
OpraHu3Me YeJIOBEKa.
Hroro no pazneny 13 1 1

Pa3nen 3. Heoprannyeckasi XuMust
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3.1 Hemerasmiet

https://resh.edu.ru/
https://m.edsoo.ru/7f418
37c https://ege.fipi.r

3HaYE€HUE HEMETAJIOB-
a30Ta, yrieposa,
Kuciopoaa, pocdopa B
KU3HEICATEITb-HOCTH
JeJI0BeKa.

MeTtamsl
3.2

https://resh.edu.ru/
https://m.edsoo.ru/7f4183
7c¢ https://ege.fipi.r

MerTtaiisl B )KU3HU
yenoBeka. Camble
YIAUBUTEIIbHbBIC
XMMHUYECKUE PEAKIUH, B
KOTOPBIX TPUHUMAOT
Y4aCTUE METAJLIBI.

Hroro no pazneny

13

Pa3gea 4. XumMus ¥ :KU3Hb

4.1 XUMUA U )KU3Hb

https://resh.edu.ru/

837c¢ https://ege.fipi.r

https://m.edsoo.ru/7f41

Oxpana okpyxKaromiei
cpeapl-0JHa U3
Ba)KHEHIIINX 3a/1a4
YeJI0BEeKa

Hroro no pazneny

OBIIEE KOJIMYECTBO HYACOB
I10 ITIPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI /U1 YHEHUKA

1. Xumus, 10 knacce/ T'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A., «3narensctBo «IIpocBemnieHune»
2. Xumus, 11 knace/ I'.E.Pym3utuc, @.I'.®enpaman  «M3gatensctBo «IIpocBemnienne»

3. Ilepuoauueckas cucreMa xumuueckux 3emeHToB JI.M.MeHnieneeBa, Tabauiia pacCTBOPUMOCTH, SJIEKTPOXUMUUYECKUHN PsiJ
HaNpsHKEHUS] METAJLIOB

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJA

[Nabpuensu, O. C. Metoanueckoe nocooune Xumus 10 kmacc

[Ma6puensn, O. C. Xumus 10-11 knacc. ba3oslii ypoBeHb. MeTonuecknue peKOMEeHIaluu
["abpuensn, O. C. Xumus 10-11 kinacc. ba3oBelit ypoBeHb. MeToauueckoe mocodue

Vpoku xumun B 10 kimacce. Meroaunueckoe rmocodue O. C. I'adbpuensn, W. I'. OctpoymoB u C. A. Cnankos. «31aTeabCcTBO
«IIpocsewmenue»
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