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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 10 XUMUM Ha YPOBHE CpeaHEro oOlmero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpedOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPaMMBl CPEAHEr0 OO0IIero 0O0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCyAapCTBEHHOM
obpazoBatenpHoM crangapre COO, c¢ yu€rom KoHuenmuu mpenogaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00pa3oBaTeNIbHBIX OpraHu3aiusx Poccuiickoit
denepanyy, pealu3ylOIIMX OCHOBHbIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, H
OCHOBHBIX TTONOXKeHMM «Crtparernn pa3BuTUs BOCIUTaHUSA B Poccuiickon
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKEe MpPOrpaMMbl MO XUMHH, K OMNPEIEICHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeACTBaMU
yueOHoro npeamMera «Xumus» 1 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie monokeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJIeH,
COJEpKaHUsl, pe3ylabTaTOB OOYy4YEeHHMs] U TpeOOBaHUN K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpazoBaHue, NOJIy4aeMoe BBIITYCKHUKaMH
o01ieo0pa3oBaTeIbHON OpraHu3alluu, SBJISETCS HEOThEMJIEMOM 4YacThlo UX
oOpazoBaHHOCTH. OHO CIYXUT 3aBeplIAIOUIMM JTAalloOM pealu3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, NPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPhI
YeJ0BeKa, a TaKKe DHKOJIOTMYEeCKHM OOOCHOBAaHHOIO OTHOUIEHHS K CBOEMY
3I0POBBIO M TMPUPOAHOW cpeme. Peammsyercs Xummudeckoe 0Opa3oBaHHE
oOydJarommxcsi Ha YPOBHE CPEIHEro O0IIero oOpa3oBaHusl CpelICTBAaMU Y4eOHOTO
npeaMeTa «XUMHs», COJACPXKAHUE W TOCTPOEHUE KOTOPOro ONpeleseHbl B
nporpaMme Mo XUMHHM C YYETOM cHelU(pUKH HAyKd XUMHUH, €€ 3HAaYeHUs B
NO3HAHUM TPHUPOABI U B MATEpPHUAIBbHOM KU3HU OOIIECTBA, a TAaKXKe C Y4ETOM
o0mMX weJael M NPUHLHUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeaiHero oo1iero oopasonanus B Poccutickoit deneparum.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOyl poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUM HOBOM 0a3bl MaTepUAIbHON KYJIBbTYPHI.
Ona BHOCUT CBOM BKJIaJ B ((OPMHUPOBAHHE PAIIOHATBHOIO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOIIEM MHUpPE KaK O €AMHCTBE
OpUPOABLl M YeJIOBeKa, KOTopoe (GOpMHUPYETCsl B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHUS B3aMMOCBA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH OOJIACTSIMHU PUMEHEHHUSL.



TecHO B3aMMOJACICTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XUMUS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HH KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHsS KakK HaykKa
CO3UJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HAampaBieHAa Ha pEIICHUE
rJI00ANBPHBIX TPOOJIEM YCTOMYMBOTO pPa3BUTHUSL UYEIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOTMYECKON 0€30MMaCHOCTH U OXPaHbI 3J0POBbS.

B cooTtBercTBHM C OOmMMH IENAMA M TPUHIUIAMH CPEIHEro O0OIIero
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHB
W3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJITOTOBKY
oOy4Jarommxcs, HEOOXOJUMYI0 WM Ui  BBIpaOOTKH  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYyMa, MPOJOJIKEHUS
0o0pa30BaHus B Pa3IUYHBIX 001aCTsIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SBISIOTCA 0a30BbIE  KYypChl —
«Oprannueckas xumuss» U «OOIass U HeOpraHW4eckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBJIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4ecKkor Xxumuu. @OpMHUpPOBAHUE JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTa O0O€CleYMBAET BO3MOXHOCTh PACCMOTPEHHS BCEro MHOTooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHSTHM, 3aKOHOB M TEOPHI XUMUHU.

CrtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKass XUMHUsS» CPOpPMHUpPOBAaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YyUYCHHIO Y4YeOHOro wmarepuaia U O00yCJIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypc€ OpraHMYECKOM XUMHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHUS OPraHUYECKHUX
COCIMHEHMW, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX
NpeAcTaBIeHU O cTpoeHun BenlecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YTIIEBOJAOPOAOB JIO CIOKHBIX OMOJIOTUYECKH
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckom XHWMUHU IIOJIYy4YarOT Pa3BUTHUE
chOpMHUpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUS MEPBOHAYATHHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKII1H.

[Tonq HOBBIM yrioM 3peHuss B mpeaMere «Xumus» 0a30BOTO ypOBHSA
paccMaTpUBAaeTCs M3yYECHHBIH HAa YpPOBHE OCHOBHOTO 0O0ImIero o0pa3oBaHMs
TEOPETUUECKH MaTepual U (HAKTOJIOTUYECKUE CBEICHHUS O BEIIECTBAX W
XUMHUUYECKON peakiuu. Tak, B dacTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» O0y4arouIMMCsl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX M METOJOJOTUYECKHUX MO3ULIUM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHEe (YyHKUMUNA 53TOro 3akoHa — OT
00o01IaromIel 10 00BICHSIONICH U MPOTrHO3UPYIOIICH.

Ennnas cucrema 3HaHWMK O BaKHEWMIIMX BENIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBax M NPUMEHEHHH, a TAKK€ O XMMHYECKHX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi npomnosHsercs B kypcax 10 m 11 xnaccos
AJIEMEHTaMH COJIEP)KaHMsI, HUMEIONIMMHU KYJIbTYPOJOTUYECKUM M TMPHUKIATHOM
XapakTep. OTU 3HAHUSA CHOCOOCTBYIOT TMOHMMAHHMIO B3aWMOCBSI3U XHUMUH C
JPYTUMHU HayKaMH, PACKPBIBAIOT €€ poJib B ITO3HABATEIBHOW M MPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKUX MPHUIIOKEHUN XUMHUH, TOMOTaKOT
BBIIIYCKHUKY OpPUEHTHPOBAThCS B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBbIX
npo0iemMax, CBSI3aHHBIX C XHMHEH, KPUTHYECKHM OCMBICIMBATH HMH(YOpPMALUIO U
OPUMEHATh €€ JJId TONOJIHEHUS] 3HAHWUW, PEIICHUS WHTEIUIEKTyalIbHbIX M
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1au. B 1enom conepkanue y4eOHOro
npenMera  «XUMUS»  JAHHOTO  YpPOBHS  W3Y4Y€HUs OpPUEHTUPOBAaHO  Ha
(dopMupoBaHUE y OOYyYaroImMXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIi MOHUMAHUSA
bunocockux MAEH, TaKUX KaK: MaTepuaIbHOE E€AMHCTBO HEOPraHUYECKOTO WU
OpraHUYEeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOEHUEM, [03HABAEMOCTh MPUPOJHBIX SBJIECHUNA MYTEM OJKCIIEPUMEHTAa U
pellieHusT MPOTUBOPEYMH MEXAY HOBBIMM (paKTaMd U  TEOPETUYECKUMHU
IpEeINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUN 3KOJIOTUYECKUX MpodiieM, a
TaK)Ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPhs, CO3/IaHMSI HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCHHUTAHUWS, pPa3BUTHA U COIMATIU3ALUA
oOy4aroluxcsl MPUHATBIE TPOTPaMMON MO XUMHH TOJIXOIbl K ONPEACIICHUIO
COJEepKaHusl M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaioT  (HOpPMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEHCTBUWA, HMEIOMMX 0a30BO€ 3HAUYCHHE IS
pa3IMYHBIX BHUJAOB JACSATENBHOCTU: pEIIEHUs MpodsieM, TMOHUCKa, aHaau3a M
00paboTku nHpOpMaLK, HEOOXOIUMBIX JIJIsl MPUOOPETEHUS ONbITa MPAKTUUECKOM
U HCCIIENOBATENIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B INO3HAHWU
XUMUH.

B mpaktuke mnpenonaBaHus XUMUM Kak Ha YPOBHE OCHOBHOTO OOILETro
oOpa3oBaHus, TaK U HA YPOBHE CPEJIHETO OOIIEro o0pa3oBaHus, MPHU ONpeeIeHUN
COJIEP>KATEIIbHOM XApaKTEPUCTUKHU 1€ W3Y4YEHUs IpPEeAMETa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPAJUIUOHHO NpU3HAETCA (HOpMHpPOBAHHE OCHOB
XUMHYECKOM HAyKH KaK 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUUYECKOM
JEATEIbHOCTH 4Y€JOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KylIbTypbl. C
METOJMYECKOW TOYKH 3pPEHHUs TaKOW MOAXOJA K OINPENCICHHUIO Ielell H3yueHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONPaBAaHHBIM.



CoryacHO TaHHOM TOYKE 3pEHHsI TJABHBIMU LIEISAIMH H3YYEHHs] IpeaMeTa
«Xumus» Ha 6a3oBom ypoBHe (10 =11 ki.) sBiIsIFOTCS:

o (opmMupoBaHME CHCTEMBl XUMHWYECKMX 3HAHUW KakK BaKHEUIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIC MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIJICHHE C HUCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAyUYHbIX METOAAX IMO3HAHUS
BEIIECTB M XUMHUYECKHX pEaKIUi, HEOOXOAUMBIX IJisi MNPUOOPETEHHS
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOM U MIOBCETHEBHOW KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB EATEIBLHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OKCIIEpUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, copepxaTenbHas XapaKTepUCTHKA 1IeJIed U 3a/1a4 U3y4YeHUs
IIpEAMETA B IPOrpamMMe M0 XMMHUHM YTOUYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHUH
C HOBBIMU IIPHOPUTETAMHU B CHUCTEME cpeaHero oduiero odpazoBanus. CerogHs B
NpenoJlaBaHu  XUMUKU B OOJbLIEH CTENEHW OTHAETCS  MNPEANOYTEHHE
MPaKTUYECKOH KOMIIOHEHTE COJEp)KaHUs OOy4YeHUs, OpPUEHTHUPOBAHHOM Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpPraHU3alMu, BIAACIOLIET0 HE
HA0OpOM 3HAHUN, a (PYHKIHUOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH H
YMEHUSMH aKTHBHOTO IOJIYYEHHS! 3HAHUU U NPUMEHEHHUS MX B PEalbHOW KU3HU
JUTSL peLIEHUs TPAKTUYECKUX 3a]1ay.

B cBf3M ¢ 3TUM MNpu H3y4YEHUU MpeaMeTa «XUMHUS» JOMUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKe LENH U 3aJaui, KakK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  WHTEIUIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa3z0BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

GopMupoBanne 'y oOyyarommxcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE MJisi Ppa3JIMYHBIX BHUOB
NeATEIbHOCTH: pElIeHus MpoOiieM, MOoMcKa, aHajau3a U 00paboTKu MHGOpMaIHH,
HEOOXOAMMBIX [IJIs MPUOOPETEHHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B I[I03HAHMM XHWMHHM, a TaKXKe JUIsl OLEHKH C  IO3MIMM
DKOJIOTMYECKON O€30MaCHOCTU XapaKTepa BIMUSHUA BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKAa U IPUPOIHYIO CPENY;



pa3BHUTHE ITO3HABATCIHHBIX WHTEPECOB, WHTCIUICKTYAJIbHBIX W TBOPUYECKUX
CTIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSITEIIEHO TIPUOOpPETaTh HOBBIC
3HAHUS 110 XHMHH B COOTBETCTBUH C )KHU3HECHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIe MH(POPMAIIMOHHBIC TEXHOJOTHUHU IS TIONCKA M aHaJIn3a y4eOHOU U
HAY4YHO-TTONYJISIPHON HH(pOPMAIH XUMHYECKOTO COJICPIKAHNUS;

¢dbopMHUpOBaHUE U Pa3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IUIAHUPOBAHWU M MPOBEICHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XWMHUHU, €€ BaXKHOH POJM B PEIICHUH TIIOOATBHBIX MPOOJIeM
PaIMOHAIBHOTO TPUPOIOTIONE30BaHMS, TIOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUS] TPHPOAHOTO PABHOBECHs, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO
OTHOIICHUS K TPHUPOJEC W CBOEMY 3J0POBBIO, a TakKKe MPUOOPETEHUS OIBITA
WCIIONIb30BaHUs TIOJYYCHHBIX 3HAHWUW JUIS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3aHHBIX C XUMHUECKUMU SBJICHUSIMH.

B yueOHOM miaHe cpegHero ooOmero oOpa3oBaHUs MpeaMET «XUMUS»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacth «EcTecTBEeHHO-HAYYHBIC
IPEIMETHD».

OO611ee 4nciio 4acoB, OTBEIEHHBIX JIsI U3YyYEHUs XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 gaca (1
yac B Hemeno), B 11 kmacce — 34 gaca (1 yac B Hememo).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue OCHOBbI OPraHUYEeCKON XUMHHU

[IpenMeT opraHMYEeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHUE B
MOJYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. bytneposa, e€ ocHOBHBIE ToJI0keHUsA. CTPYKTYpHBIE (OPMYIIBI
OpraHMYecKuX BemecTB. [omoiyorus, u3oMepus. XHUMHYECKas CBA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccupuKaluy OpraHMYEcKUx BemiecTB. HoMeHknaTypa
OpPraHWYECKUX COEAMHEHHH (CHUCTeMaThyecKas) U TpUBUAIbHBIE HA3BAHUSA
BKHEHIINX MTPEACTABUTENEN KIACCOB OPraHNYECKHUX BELIECTB.

DKCHEpUMEHTAIBHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpPALICHUN:
O3HAKOMJIEHHME € O0pa3laMHd OpPraHMYEeCKMX BEUIECTB W MaTepHajlaMd Ha UX
OCHOBE, MOJICIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BELIECTB, HAOIIOJCHUE WU
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB 110 MIPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
npocTeililine MNpeACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOMICTBa
(peakuuy 3aMelIeHHUs M TOPEHMs), HAXOXKIEHUE B NPUPOJIE, MOJIy4YEHHUE M
IPUMEHEHUE.

AJIKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTHUYECKUN psl. DTUIECH U MPONUJIEH —
npocTeiiline MNpeACTaBUTENN alIKeHOB: (U3MYECKHe M XUMHYECKHE CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHHUSA, THApATallMM, OKUCJICHHUS H
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankaauensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMUYECKUE CBOMCTBa (peakuusi mojauMmepusauuu). [lonyyeHue CHUHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHUSI, TOMOJIOTHUECKUH psifl. ALIETUIICH
— TpPOCTEHIINNA TNPEACTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHEe WU
XUMUYECKHE CBOMCTBA (pEaklMK TUAPUPOBAHUS, TaJOTEHUPOBAHUS, TUIpaTALUH,
rOpeHus), MOJyYeHrne U TPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (U3MUECKUE M XMMUYECKHE CBOWMCTBA
(peakiuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOTYYEHUE U TIPUMEHEHUE. 10/1yoi:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUS), noyueHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBS3b MEXKIYy YIVIEBOAOPOJAAMH, MNPHHAMIEKALIUMU K
Pa3INYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIE€BOXOPONOB. lIpuponmHbI ra3 um mnOMyTHBIE
HeTsaHble Ta3bl. HegTh n e€ mpoucxoxaenue. Crnocobbl mepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TepMUYECKHUI, KaTaJuTH4ecKuil), mnuposu3. [IpoaykTsl
nepepaboTku He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 MepepabOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHMS BEIIECTB M HUX MPEBpaIICHUIL:
O3HAKOMJIEHUE C 00pa3llaMH TUIaCTMACC, KaydyKOB U PE3UHbI, KOJICKIINU
«Hedptp» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, IPOBEACHUE NIPAKTUUECKON pabOThl: MOJyYEHHE 3TUJICHA
Y U3yYEHHE €TO CBOWCTB.

PacuérHsle 3amaun.

Bbluucienuss mo ypaBHEHHIO XHMMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA WCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckue coeAHHeHUs

IIpenenbHBIE OQHOATOMHBIE CIUPTBI. METaHON M 3TaHON: CTPOCHHE,
¢usznyeckne M XHMMUYECKHME CBOMCTBA (peakuuu C AaKTUBHBIMU METaJUIAMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE MeTaHoIa U 3TaHOJIa Ha OPTaHU3M Y€JI0BEKa.

MHoOroatroMHble  CHUPTHL. OJTWUJIEHTJIMKOAb M T[JIMIEPHUH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aMMOJEWCTBHE CO ILIEJIOYHBIMU
METaJUlaMM, KaueCTBEHHasl peaklus Ha MHOIOAaTOMHbIE cIUpThI). [leficTBue Ha
opraHusM yenoBeka. [[puMeHeHne riuiepruHa U STUICHTITUKOJSL.

@DeHOJI: CTPOEHUE MOJIEKYJbl, (U3NYECKHe M XUMUYECKHE CBOWCTBA.
Tokcuunocth Penosna. [Ipumenenue denona.

Anpaerunpl U kemoHwvl. Dopmanblerui, aueTalbAETU]: CTPOCHHE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCIEHHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKIIUH ), IOYYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TIpejelibHble KapOOHOBBIE KHUCIOTHl. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOEHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENN BBICHIMX KapOOHOBBIX
KHUCTIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxnble 3QUpPBl KaK NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cJ10kHbIX 3¢upoB. Kupsl. 'naponus xxupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.




VYrineBompl:  cocTaB, KiaccuuKanug ~ yriieBogoB  (MOHO-, OU- |
nosicaxapubl). ['oko3a — npocTelmuii MoHOCaxapua: 0COOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3UYEeCKHMe M XUMHUYECKHE CBOWCTBa (B3aUMOJCIHCTBUE  C
ruapokcugom Menu(Il), okucieHue amMmmuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIIOKO3bI), HaXOXKIACHHE B MPUPOJE, MPUMEHEHHE,
ounonornyeckas poisib. Porocunres. pykTo3a Kak H30MEP IIIFOKO3bI.

Kpaxman u nemnonnosa Kak npupoaHbslie noaumepsl. CTpoeHHe Kpaxmana U
nemnono3bl.  du3nueckue M XMMHUYECKME CBOWMCTBA Kpaxmana (THApoJiu3,
KaueCTBEHHAs PEAKIIMsI C HOJIOM).

DOKCIepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HX MPEBpaAIICHUN:
IPOBEJCHUE, HAOJIOJEHUE U OINHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHHE
CIUPTOB, Kau€CTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIa
okcunoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TIIMIIEPUHA C
rugapokcuom meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHA
cepedpa(l) u ruapoxcumom wmeau(ll), B3aumojaelcTBUEe Kpaxmajaa C HOJIOM),
IIPOBEJCHHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHON KHUCIIOTHI.

Pacuérnbie 3anaun.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MIPOTYKTOB PEAKIUN).

A3oTcoaeprkalme OpraHuueckue COeIMHEHU.

AMHHOKHCIIOTBI Kak amM(OTEpHbIE OpraHUYEeCKUe COoelMHEHUs. PU3nuecKue
U XUMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpumepe ruiuHa). buomornueckoe
3HauYE€HUE aMUHOKUCIIOT. [lenTuabr.

benku kak nOpuUpOAHBIE BBICOKOMOJEKYJsSIpHbIE coequHeHus. llepBuuHnas,
BTOPMYHAsg W TPETUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEpPUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX TMPEBPAICHUN:
HAOJIOZICHUE U OTMHMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIlrs OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OCITKOB.

BrbicokoMouiekyJIsipHbIe COeIHHEHUS

OCHOBHBIE MOHATHSI XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJEKYJISAPHBIX COEOUHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIECTB M MX MPEBpALICHUN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanmm3zanns MeXnpeaMETHBIX CBS3€U IIPU U3YYEHUU OPraHUYECKOU XMMHH B
10 xmacce OCYHIECTBISIETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIAIOIMIMXCA CUCTEMHBIMH JJIsi OTAEIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAay4YHbIE MTOHATHS: SBJICHUE, HAyYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KIacCU(PUKAIMs, MEPUOJIUIHOCTh, HAOIIOACHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE.

®uzuka: MaTepus, SHEpPrus, Macca, aToM, JJEKTPOH, MOJIEKYJIa,
HPHEPreTUUECKUA YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperarHoe COCTOSTHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AUHUIIBI X U3MEPEHHUS.

buonorusi: knerka, opraHuszMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCHHTE3, OMOJIOTMUECKM aKTHUBHbIE BellecTBa (O€NIKH, YTIeBOABI, >KHPHI,
(epMEeHTHI).

['eorpa¢usi: MuUHepanbl, TOPHbIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHOonOrus: mNUILEBbIE NPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUA,
MOIOLIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETUUECKUE MPENapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHUH

XAMUYECKHM dJeMeHT. AToM. Snpo aroma, HW30TONBL. JJIEKTPOHHAA
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHns] 3JEKTPOHOB MO OpOUTaIsIM B aTroMax
AJIIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DIIEKTPOHHASL KOH(DUTypaLHsi aTOMOB.

ITepunonnyeckuit 3axkoH u Ilepuoanyeckas cucreMa XUMHUYECKUX JJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoanyeckoro 3akona u Ileprognyueckoil cCUCTEMBI
xumuyeckux snemeHToB . M. MeHnneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsS CBOWCTB XUMHUYECKUX DJJIIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TpynmnamM U MEepUOJaAM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B PA3BUTHU HAYKHU.

CtpoeHue BemiecTBa. XHMHUYECKas CBsA3b. BuUIbl XUMHYECKOM CBS3U
(KOBaJICHTHAsI HEMOJISIpHAsi W TOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M  JIOHOPHO-
aKuentopHsiil). BomoponHas cBsi3b. BajneHTHOCTb. DIEKTPOOTPULIATETBHOCTD.
Crenenb okuciienus. IoHbI: KaTUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPpHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTALUTNYECKON PEIIETKH.

[Tonatne o aucnepcHbIX cucrtemax. VICTHHHBIE W KOJUIOMAHBIE PacTBOPHI.
MaccoBast 10J11 BEIECTBA B PACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COECIMHEHU. Homenxknatypa
HEOPraHUYECKUX BEIIECTB. ['‘€HETMUYECKas CBSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckas — peakuua. Kimaccupukanuss — XMMHYECKHMX — peakiuil B
HEOPTaHUYECKOM M OpPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUA U MPEBPAILCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CKOpOCTh peakimu, €€ 3aBUCUMOCTh OT pa3inyHbIX (PakTtopoB. OOpaTuMbIe
peakuuu. XuMHYeCKoe paBHOBecHe. DMakTopbl, BIHSIOMIME HA COCTOSIHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onexrponutuueckas auccounanus. CuipHbIe U ciadble AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, [LIEJIOYHAs.

OKUCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIUM.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyYEHUsS BEHIECTB M WX MPEBPALCHUM:
neMoHcTpanus tabaun «llepuoanyueckas cucrtemMa XxuMudeckux snementos /. U.
MeHnneneeBay, U3ydeHHUE MOJENICH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJCHUE U
OMHUCaHUEe AEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJA B IPUCYTCTBUU KAaTaau3aTopa, ONPEACIICHUE CPEAbl PACTBOPOB BEILECTB
C TOMONIBI0 YHUBEPCATBHOTO WHAMKATOpPA, PEAKIMH HOHHOrO0 OOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpOB Ha CKOPOCTh
XAMHUYECKON peakium».

Pacuérnrie 3agaumn.

Pacuétel 1O ypaBHEHHSM XUMHYECKMX pEaKiuid, B TOM YHUCIE
TEPMOXHUMHUYECKAE PACUYETHI, PACUETHI C MCIOJIb30BAHUEM ITOHATHS «MaCCOBAas
JIOJIS1 BELIECTBAY.

Heoprannueckasi xumus

Hemeranner. Ilonoxxkenne HemeramwioB B Ilepuomndeckoit  cucreme
xumuueckux sneMeHToB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETAUIOB (HA MpUMeEpe
KHCIIOpoa, cephl, pochopa u yriepona).

XUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W WX  COCAMHEHHH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IpyuMeHeHnEe BaXKHENIINX HEMETAIJIOB U UX COCIMHECHUM.



Meramnel. [lonoxenne meramnosB B [lepnoanueckon cucreMe XMMHUYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJEKTPOHHBIX 000JIOUYEK
aToMOB MeTajuioB. OOmMe gusnyeckue cBoricTBa MeTayioB. CIUIaBbl METaJUIOB.
DIEKTPOXUMHUYECKUN DSl HAMIPSYKEHU METAIIOB.

XHUMHUYECKHE CBOMCTBA BAKHEUINMX METAUIOB (HATpUM, Kalul, KaJbIIHM,
MarHui, aJlOMUHUN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

ODKCNEPUMEHTAIbHbICE METOJbl H3YyUYE€HHS BEHIECTB M HMX MPEBPaAIICHUIA:
U3y4YeHUE KOJUIEKIIMN «MeTauibl U CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTAJIbHBIX 3a7a4, HAOJI0JICHUE U OINHUCAHUE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IEJI0Uei, KAYECTBEHHBIC PEAKI[UU HAa KATUOHBI METAJLJIOB).

Pacuérnble 3anaumn.

Pacuétsl macchl BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEILECTB,
pacy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIIU OJTHO
Y3 BEILIECTB UMEET IMPUMECH.

XUMHSA U )KU3Hb

Ponp xuMum B oOecIieueHHH 3KOJOTHYECKOM, PHEPTeTHUECCKON W IMHIIEBOM
0€30MacHOCTH, pa3BUTUM MeIULUHBL. [IOHSITHE O HAay4YHBIX METOJAaX IMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUMN.

[IpeacraBnenuss 00 OOHMMX HAay4YHBIX MPUHIMIIAX TPOMBIIUICHHOTO
MOJIyYECHUs BaXKHENIIUX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPUATIOB: BAXKHEUIIUE CTPOUTEIIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MaTEpUalibl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuanbl IJs SJIEKTPOHUKH, HAHOMATEpHUaJbl, OPraHUYECKUE U MUHEPAIbHBIE
yaoOpeHus.

XuMHSIT U 3J0pOBBE YEJIIOBEKA: NPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBujia 0€30MaCHOTO HUCIIOIB30BAHUS MPEMapaToB ObLITOBOW XUMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaIMETHBIX  CBsi3ed MpU  M3Y4YEHHH  o0miel
HEOpPraHu4ecKorM xuMuu B 11 Kilacce oCylIeCTBIISIETCS Yepe3 UCIOIb30BaAHUE KaK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHSITHM, SBISIOIIMXCSA
CHUCTEMHBIMHM JIJISl OTZICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYUYHOT'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIe TOHSATHSA: HAay4YHBINH (pakT, THUIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiIacCUPUKAIMA, TEPUOIUIHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SBJIICHUE.



®dusuka: MaTepusi, YHEPIrUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NYECKUE BETUUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusa: kneTka, opraHusM, OJKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIUBO,
peCypCHlI.

TexHoIOrusA: XUMUYECKAasT NPOMBIIIIIEHHOCTh, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPHANIOB, CEIIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAS
MPOMBIIICHHOCTh,  (DapMalieBTHUeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IpenapaToB, MNPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUasOB,
AJIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
OOy4aromMMHUCS MPOrpaMM CpelHero oOiero oOpa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHbIM M TIpeAMETHbIM). HaydHo-MeToIuueckoil OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrPaMM CPEAHETO OOIIETOo
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero oOpa3oBaHus BbIJEIEHBI CJICIYIOIINE COCTABISIOIINE:

OCO3HaHHE OOYYaIOIUMHCS POCCUUCKON TPaKIaHCKONW HWIESHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEICHUIO;

HaJIMYyue MOTUBAIUU K 00yUEHHIO;

L[EJICHAIPABJICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHUU JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHM, MPHUCYIIUMU 1ETOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HAJIM4YUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIOCOOHOCTH CTaBHUTh
€N U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUs» JOCTUTAIOTCA B
€AMHCTBE YYEOHOW M BOCIHUTATEIBHON JEATETbHOCTH B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH
U HIealaMd POCCHUMCKOTO TPakJaHCKOro O0OIlecTBa, MPUHSATHIMU B OOILECTBE
HOpMAaMH U  TpaBWJIaMH  TOBEICHUSA, CIOCOOCTBYIONIMMH  IPOIIECCaM
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHUS JIUYHOCTU
oOydJarommxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOpPMHPOBAHHOCTh OTBITA I[TO3HABATEIILHOW W TPAKTUYECKON ACSATEIHHOCTH
OOyYaroIIMXcs MO peau3aiiy MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaaaHCcKOro BOCIIMTAHUSI:

OCO3HaHUsI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00513aHHOCTEH,
YBaXXEHUS K 3aKOHY U MTPaBOMOPSIKY;

MPEACTABICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITHIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IPU CO31aHHUH
y4EOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M IO3HABATEJIbHBIX 3aJay, BBHINOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKYy H
apryMEHThI JPYTUX IPU aHAJIW3€ Pa3IMYHbIX BUIOB YU€OHOU AESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

LIEHHOCTHOIO OTHOLIEHUS K HWCTOPHUYECKOMY W HAyYHOMY HAacCJEIUI0
OTE€YECCTBCHHON XMMUH;

YBO)KEHUA K IPOIECCY TBOPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJIbTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX  MOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeca M MO3HABAaTEJIbHBIX MOTHMBOB B IMOJYYEHUU WU MOCIEAYIOLIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMUYECKUMU SIBJICHUSIMHU,
Y NIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEICHHUE M IMOCTYNKW CBOMX TOBApPHUIIEH C
NO3ULMKA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN 3STHUX
IIOCTYIIKOB;

4) popMuUpOBaHUS KYJIbTYPHI 310POBbSI:

NOHMMaHUs LEHHOCTEeH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOMIOICHUs TpaBWJI OE30MACHOTO OOpaIlleHUs] C BELIECTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOM JAEATEIBHOCTH;

IIOHUMAHUsl LEHHOCTUM IMpaBWJ HWHAUBUIAYAJIBHOIO W  KOJUIEKTUBHOIO
0€30MacHOro0 MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIO/CH;

OCO3HaHUSl MOCIEACTBUIA W HEMPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

5) Tpya0BOr0 BOCIIMTAHUSI:

KOMMYHHKaTUBHOW  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JAPYrUX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM HAa aKTHUBHOE Yy4yaCTHE€ B pEUIEHUWM MPAKTHUYECKHX 3a]ad
COI[MAJILHOM HAIMPABICEHHOCTH (B paMKax CBOEIro KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUCHUIO MPOo(decCuii pa3TuyHoro pojaa, B TOM
YU CJIe HA OCHOBE ITPUMEHEHMS MIPEIMETHBIX 3HAHUM MO0 XUMUHU;

YBAXEHHUS K TPYHY, JIIOJAAM TPyJa U pe3yiabTaraM TPYJIOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATLHON TPACKTOPUHU
oOpazoBaHus, Oyaymiedl mnpodeccuu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00I1IIeCTBa;

6) IKOJOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHUKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIC;

MOHUMAaHHS TJIO0AJTBLHOTO XapaKTepa SKOJIOTHYECKHX IMPoOJIeM, BIUSHHS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOTHON U COUUAIIBHOM CPENBI;

OCO3HAHHMS HEOOXOAUMOCTH MCHOJB30BAaHUA JOCTIDKCHUHM XUMHHM  JUIS
pEUIEHHsST BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HEINPUATUS JCUCTBUH, TMPUHOCIIIMX BpEI OKPYKaKOIIEeH
MPUPOJIHON Cpelie, YMEHHS TMPOTHO3UPOBATh HEOJArOMpPUSTHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTIO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OIbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMH B ITO3HABATEJIbHOM, KOMMYHUKATUBHOW M COLHUAJIBLHOU
MpPaKkTUKe, CIOCOOHOCTM M YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKU,

MOHMMAaHUSl CHenU(PUKH XUMHUM KaK HayKd, OCO3HaHMS €€ pOoJiku B
GbopMUpPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUH 1E€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U UYeJOBEKa, B
MMO3HAHUU TIPUPOJTHBIX 3aKOHOMEPHOCTEH M PCEIICHHH MpPOOJIeM COXpaHSHHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOM 3HAYMMOCTH XHUMHH JUJII  COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABJICHHOCTH W BAXXHOW pOJHA B
CO37IaHMHM HOBOM 0a3bl MaTepuaIbHOW KYJIbTYphI, PEIICHUHU TI00aBHBIX MPOOIeM
YCTOMYHUBOTO PA3BUTHS YEJIIOBEYECTBA — CBIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U
HKOJIOTUYECKON OE30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOECIEYECHUU YCIOBHMA
YCHEUIHOTO TPpyJda U OKOJOTMYECKH KOMGPOPTHOM JKU3HM KaXKJIOrO0 4YJeHa
OOIIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJO0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, COCOOHOCTH HCMOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIS aHAIN3a U OOBSICHEHUS SBJICHUNM OKPYKAIOIIETO MHUpPA U
MIPOUCXOISAIINX B HEM N3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIFOUCHHUS Ha
OCHOBE HaydHbIX (AKTOB W HMCIOIIUXCS MJaHHBIX C IENbI0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOIh30BaTh XWMUYCCKUE 3HAHUS IS
pelIeHus mpooyieM B PealTbHBIX JKU3HCHHBIX CUTYAIIHAX;

MHTEpeca K TO3HAHMIO U UCCIIE0BATENIbCKON NeATEeIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 |
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIYICHHUIO HOBBIX 3HAHUH 10 XUMHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTAM TpyJla B pa3IMuHbIX cepax mpodeccuoHambHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe PE3yJIbTaThl OCBOCHHS YYCOHOTO MpeaMeTa « XUMHs» Ha
YPOBHE CpeAHEro 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOydYarOIIMUXCA
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa MW CHCNMU(GUKY METOAOB ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIICCTBO, DHEPTHs, SBICHHE,
MpoIIecC, CUCTeMa, HayIHBIM (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEIOBAHKE, HAOIIOICHUE, U3MEPEHHUE, DKCIIEPUMEHT U JPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC JEUCTBHUS (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue (G YHKIIMOHATBLHOM
I'PaMOTHOCTH U COITUATBHOM KOMIIETEHIINH 00y4YaroIIuXCs;
CIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAJIbHBIC Y4COHBIC
JICVCTBYS B TIO3HABATEIILHOM U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYISTUBHBIMHU
JICUCTBUSIMU.

OsBJagenue YHUBEPCAJIbHbIMU YueOHbIMU NMo3HaABATEJbHBIMH
AEUCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITENIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MIpoOJEMYy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONpENENATh LU JESATEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTATHI IEATEIBHOCTH C MTOCTABICHHBIMU LESIMU;

HCMOJI30BaTh IMPHU OCBOEHUU 3HAHWUW NPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHbIC MPU3HAKKA TMOHATUM M YCTaHABJIMBATH MX B3aUMOCBSI3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TIOHSITHS ISl OOBSICHEHUS OT/IETBHBIX ()aKTOB U
SIBJICHUU;

BBIOMPATh OCHOBAaHWUS M KPUTEPUH I KiIacCUPUKAIMK BEHIECTB U
XAMHUYECKUX PEAKIUN;

yCTAHABIMBATh IMPUYUMHHO-CICJICTBEHHBIE CBA3U MEXKIAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOHUTH JIOTHYECKHUE pacCyXAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEeMbIE B XUMUU CUMBOJUYECKUEC
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIBHBIC ITPEACTABICHUS — XUMHUYCCKUM
3HaK (CHMBOJI) OJJIEMEHTa, XUMHU4YEcKas QopMyia, YpaBHEHHE XHMHYECKOU
peakiuu — MpU PEHICHUU Y4eOHBIX MO3HABATEIBHBIX W MPAKTHUUYECKUX 3ajiad,
MPUMEHSITh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JJIsl BBISBICHUS XapaKTEPHBIX
MIPH3HAKOB M3y4YaeMBbIX BEIIECCTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEA0BATEIbCKHE IeiiCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHUS BEIIECTB U XUMHYECKHUX
peaKkuui;

dbopMyIUpPOBATH IS U 3a/1a41 UCCIICTOBAHUS, HCIIOIB30BaTh ITOCTABIICHHBIC
U CaMOCTOSITCNIbHO C(HOPMYIMPOBAaHHBIE BONPOCHI B KAadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJI1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIaJICTh HABBIKAMHM CaMOCTOSITEJILHOTO IUJIAHUPOBAHUST W  IPOBEJCHUS
YYCHUYSCKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJI0M
MpoIiecca, CaMOCTOATENIBHO IIPOTHO3MPOBATH €ro pe3ynbTaT, (HOPMYIHPOBATH
0000IIIEHUS U BBIBObI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEIOBAHMUSI,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOJICIAaHHON paboTe;

npuoOpeTaTh OMBIT YYCHUUECKOW HCCIEOBATEIIbCKOM UM TPOSKTHOU
JEATEITLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOUCKY METOJIOB PEIICHUs MNPAKTUYECKUX 3a/lad, IMPUMEHEHUIO Pa3InYHBIX
METOJIOB MMO3HAHUS.

3) padora ¢ uHpopManmeii:

OPUEHTUPOBATHCSA B PA3JIMUHBIX MCTOYHMKAX HHGoOpManuu (Hay4dHO-
MOMyJIsipHAasl JIUTepaTypa XWUMHUYECKOTO COJIEepKaHUs, CIPaBOYHBIC TIOCOOUS,
pecypcbl MHTepHETa), aHaMM3UpOBaTh MHPOPMAILIUIO PA3IUYHBIX BUIOB U (HOpM
MpeJICTaBIICHHUS, KPUTHYECKHU OIICHHUBATH eé JIOCTOBEPHOCTH u
HENPOTUBOPEYNBOCT;



(GopMynupOBaTh 3aMpPOChl U MPUMEHATh Pa3IUYHBIE METOABI MPHU TOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOW JJIsI BBIMOJHEHUS YYEOHBIX 3ajaad
OIpENENEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH U PA3INYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO  (opMy  mpencTaBICHHUS
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIbI, PUCYHKH U JAPYTHE);

UCIOJb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpEICTBA INpu pabore C
XUMHUYECKON HMH(pOpMAILMEl: NPUMEHATh MEXIpeAMETHbIE (PU3NYeCKUue WU
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, POpPMYJibl, a00OpeBUATYpPbI, HOMEHKIATYPY;

UCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CPEICTBA
HaIJISTHOCTH.

OBiaieHue yHMBEPCAJIbHBIMM KOMMYHHUKATHBHBIMHU JAeHCTBHAMM:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYIMpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEJIBHO BBIITOJHEHMSI PEJIOKEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlUEl pe3yJbTaTOB MO3HABATEIbHOU NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIH COBMECTHO CO CBEPCTHUKAMHU NP BBINIOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKONH pabOThl MO HCCIETOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3alui y4eOHOro MpoekTa u (opMyIHpoBaTh BHIBOJbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN IyTEM COIJIACOBAaHUS MO3UIUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHA MHEHUSIMU.

OByajieHUe YHMBeEPCAJIbHBIMH PeryJIATUBHBIMHU 1eCTBUSIMM:

CaMOCTOSTENIbHO IJIAHUPOBaTh W OCYLIECTBJISTH CBOK ITO3HABATENIbHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJayd, KOHTPOJIMPOBATb MU IO MEpe
HEOOXOJAMMOCTA KOPPEKTHUPOBATHh MpeAjiaraéMblii  adropuT™M JEHCTBUA MPH
BBITIOJTHEHWU Y4Ye€OHBIX W HCCJEAOBAaTENbCKUX 3ajlad, BBIOUpaTh Haubosee
3¢ dexTUBHBIN €rnoco0 HMX peleHus ¢ Y4ETOM TMOITYYEHHUsT HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH HAa OCHOBE CaMOaHaju3a
Y CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJIIACC

[IpenMeTHble pe3ylnbTaThl OCBOEHUS Kypca «OpraHuyeckas XHUMHS»
OTPAXKAOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIA XHMUU B TO3HAHWUU SIBJICHUU



npupoabl, B (OPMHUPOBAHMU MBIIJICHUS W KYJIbTypbl JIMYHOCTH, €€
(GyHKIHOHATBLHOM TPaMOTHOCTH, HEOOXOIMMOM ISl pelICHUS! TPAKTUYECKUX 33124
U DKOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIQJICHAE  CUCTEMOM  XHMMHYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATHS (XMMHYECKUH OSJIEMEHT, aToM, JJIEKTPOHHAS
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpalI€HHAs), MOJIb, MOJSpHAS
Macca, MOJISIpHBIA OOBEM, VYIIEPOJHBIN cKelleT, (QYHKIMOHAJIbHAS TpyIIa,
paaukain, U30MEpHUsl, U30MEPbl, TOMOJIOTHYECKUI PsJl, TOMOJIOTH, YIIE€BOAOPOJHI,
KHCJIOPOJ M a30TCOJEpkKAIIME COCAUHEHUs, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
opranuueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHMH; MHPOBO33PECHUYECKHE 3HAHMS,
JeKallUe B OCHOBE ITIOHUMAHUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, NOJYYCHUH U
0e30MacCHOM HCIIOJb30BAaHUM BAKHEWILIUX OPraHUYECKHX BEIIECTB B OBITY H
IIPaKTUYECKOMN AEATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUM BBISBISATh XapaKTepHblE MpPU3HAKU TOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOEHHUS U IPEBPAILEHUNA OPraHNYECKUX COECIMHEHHNI;

c(OPMUPOBAHHOCTh YMEHHI MCHOJb30BATh XUMUYECKYIO CHUMBOJUKY JIs
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
GopMysl OpraHMYECKUX BEIIECTB U ypPAaBHEHUH XHMHMUYECKHUX PEaKIIH,
W3rOTaBIMBAaTh MOJEIHM MOJIEKYJ OPraHWYECKHUX BELIECTB ISl MIUIFOCTPALMHM HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMJICKHOCTh H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTAaBY U CTPOCHHKD K ONPEACIEHHOMY
KJIacCy/Tpynmne CoelWHEeHUH (yriaeBOJOpPOAbI, KHCIOPOJA M a30TCOAECpKaIlue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEJUHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematnueckoir HomeHkiatype (IUPAC), a Takke NpHBOAWTH TPHUBHAIBHBIC
HA3BaHUSl OTACJIbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, NPOIMUJIEH, AlETUJIEH,
ATUJICHTJIMKOJb, TIUUEPHH, (EHOJ, (opMalbIerui, aleTaablerul], MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJIEMHOBAs KHCJIOTA, CTEAPUHOBASI KUCIIOTA, IIIKOKO34,
bpyKTO3a, KpaxMas, LeIt0103a, TIUIHH);

c(hOPMUPOBAHHOCTL yMEHUSl ONPEIEIATh BUIbl XHWMHUYECKOW CBSI3U B
OpPraHUYECKUX COECUHEHUSX (OJMHAPHBIC U KPATHBIE);



chOpMUPOBAHHOCTh YMEHUS MPUMEHSITh TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEJACTABUTEICH PpPa3IMUHbIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWUJICH, MPONWJIECH, AlETUJIEH,
Oyramuen-1,3, merunOyramuen-1,3, OEH30J, METaHOJ, STaHOJ, ATHJICHTJIHKOJb,
IJIMLIEpUH, (EHOJI, alleTalbIeTu, MypaBbUHAs W YKCYCHas KHUCJIOTHI, IJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIUui ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO
Colpbsd (He(Th, TNPUPOIHBIA Ta3, Yrojib), CHOCOOBI MX MepepaboOTKu U
MPaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHUSAM (Macchl, 00bEMA, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaKuu 1O H3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB UJTU MPOTYKTOB PEAKIINN);

c(hOpPMHUPOBAHHOCTh YMEHHUH BIIAJICTh CHCTEMON 3HAHUH 00 OCHOBHBIX
METOJIaX HAayYHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMUHU MPHU U3YYEHUH BELIECTB U
XUMHUYECKUX SBJIEHUH (HAOIt0/IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE),
UCIIONIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS [Js TPUHATUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalllsX, CBSI3aHHBIX C BEIIECTBAMH M UX
IPUMEHEHHUEM;

c(OpPMUPOBAHHOCTh YMEHHM COOIIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/Iol U J1TabOpaTOpHBIM O00OpPYAOBAaHHWEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JTA0OPATOPHBIX
XUMHYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHIMOJHATH XUMHUYECKHIl
HKCIIEPUMEHT (MPEeBpAIICHUs OPraHUYECKUX BEUIECTB PU HArPEeBAaHUU, MOTYUECHHE
OTHJIEHA M M3YyYEeHHWE €ro CBOWCTB, KAaueCTBEHHBIC pEAKIIMH OPTaHUYECKUX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHUM, LIBETHbIE PEAKUUU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH TMpHU OOpalleHUuu C
BelleCTBaMH U J1a0OpaTOpPHBIM OOOPYJOBaHHEM, MPEACTaBIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amucH YpaBHEHHUI COOTBETCTBYIOIIHX
peakuuii 1 GOpMyITHPOBATH BBIBOBI HA OCHOBE dTUX PE3YJIbTATOB,;

c(OPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO
uHpOpMaIMIO, TOMYyYaeMyl0 M3 Pa3HbIX HCTOYHMKOB (CpEeICcTBa MacCOBOU
uHpopMaiuu, HTepHET U APYyTHUX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MpaBWiIa  IKOJIOTHYECKU
1[EJIeCO00pa3HOro TMOBENCHUST B OBITY M TPYAOBOM JCSATEIBHOCTH B IENAX
COXpaHEHHUsI CBOETr0 3J0POBBS M OKPYKAIOIIEH MpUPOAHON Cpeibl, OCO3HABAThH
OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPraHU3MBI OIPEACIIEHHBIX OPTraHUYECKHUX
BEIECTB, MOHUMas cMbica Tokazatens [IJIK, moscHsaT, Ha mpuMepax CrocoObI
YMEHBIIICHUSI W MPEJOTBpPAllEHUS WX BpPEIHOTO BO3JICUCTBUS HAa OpPraHU3M
YeJI0BEKa;

JUIst 00Oy4aronIuxcsi ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHENbIX M CIHA0OBUASIIMX OOY4YalOIIMXCA: YMEHUE HCIOJIb30BATh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nmis 3anucu XMMUYECKUX

dbopmy:.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHUA Kypca «OOmass u HeopraHUYecKas
XUMHUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIISAIONIEH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHUMUHW B TIO3HAHUHU SBJICHUU
npuposibl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
GyHKIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIMMOM ISl pEIICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME MOHATHS (XUMHUYCCKUN 3JEMEHT, aToMm, u30Torm, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, WOH, MOJIEKYJd, MOJb, MOJISIPHBIA OO0BEM,
BAJIECHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKHCIICHUS, XUMHYECKAsl CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTATNYECKas peleTKa,
TUNBl  XUMHYECKUX  pPEaKIMid, pPacTBOP, DICKTPOJMUTHI, HEIICKTPOJIUTHI,
ANEKTPOJUTHYECKAS JUCCOLMANMSA, OKHCIUTENb, BOCCTAHOBUTEIbL, CKOPOCTh
XUMHUUYECKON peaKkIuu, XMMHYECKOE PABHOBECHE); TEOPUHM U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AucCcoUManuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS HEPTUHU
P XUMUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIIME B OCHOBE IMOHUMAHMUS IPUYUHHOCTU U
CUCTEMHOCTH XWMWYECKHUX SIBIICHWH, (haKTOJOTUYECKUE CBEIICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM MCIOJIb30BaHUU BXKHEUIIINX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOU IEATETbHOCTH YEJIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEpHBIC MPU3HAKU TOHSATHH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIUE IOHATHUS NPHU
ONMCAHUM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHUI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XUMUYECKYI0 CHMBOJHUKY JUIS
cocTraBieHUs: (OpMyJl BEIIECTB W ypPAaBHEHUM  XUMHMUYECKHUX  PEAKIH,
cuctematuieckytro HomeHknatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid ra3, YrJEKHCIbId ra3, aMMHak, Tami€Has
U3BECTb, HETALIEHAs U3BECTb, IUTHEBAS COJIA, IUPUT U JPYTHUE);

c(OpPMUPOBAHHOCTh YMEHUN ONPENEIATh BaJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHHUAX Pa3IU4YHOIO0 COCTaBa, BUJ XWMHYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAS) B COCIMHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJspHas,
VMOHHAs!, METAIJIMYECKAs), XapaKkTep CPelbl B BOAHBIX pacCTBOpPaX HEOPraHUYECKHX
COCIUHECHUM;

c(OpPMHUPOBAHHOCTb yMEHUI yCTaHaBJIUBAaTh IIPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBY K OINpPEACIEHHOMY KiacCy/TpyIe
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIIOThI, aM(OTEpHbIE TUAPOKCUBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MEPUOIUYECKOT0 3aKoHa [,
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoit cCuCTEMBI
xumuueckux smemenToB J[. M. MenpeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
AJIEKTPOHHBIE opouTanm, «HEPreTUYECKUe YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH U3MEHEHHS] CBOWCTB XMMHYECKUX JJIEMEHTOB M UX COEIWHEHHU
0 repuoAaM U rpynmam llepuoandeckon CHCTEMbI XUMAYECKUX AeMeHTOB [l. 1.
Mengeneena;

cOpPMUPOBAHHOCTh ~YMEHHUH  XapakTepu3oBaTh  (OMHCHIBATh)  oOLIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX BELIECTB  PAa3JIMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXKIY HEOPTraHWYECKUMHU
BEILECTBAMHU C TTOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKUE PEAKIHUU 10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrolluX BELIECTB, TEIIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETICHEW OKHCIICHHS SJIEMEHTOB, O0OpaTUMOCTH
pEeaklny, y4aCTHIO KaTaau3aropa);

c()OPMUPOBAHHOCTh YMEHMM COCTaBIISATh YPaBHEHUS pEaKUUN pa3InyHbIX
TUIIOB, TIOJIHBIE U COKPALEHHBIE YPABHEHMSI PEAKIIMII HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHSL, TPU KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;



chOpMUPOBAHHOCTh YMEHHA TPOBOAUTH PEAKIUU, TOATBEPKIAOININE
KAueCTBEHHBI COCTaB pPa3JIMYHBIX HEOPTraHWYECKUX BEIECTB, pPACIO3HABAThH
OTIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

c(hOPMUPOBAHHOCTh ~YMEHUH  PpPACKPBIBATH CYIIHOCTb  OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPECTBOM COCTABJIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peakiMu OT Pa3aIu4HbIX (PAKTOPOB; XapaKTEep CMEIEHUSI XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTus (nmpunuui Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUW XapaKTepHU30BaTh XHUMHYECKHE IPOIIECCHI,
JeKale B OCHOBE MPOMBINIJICHHOTO MOJNyYeHUs CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH MPEACTABICHHA 00 OOIMMX HAYYHBIX MPHUHIUIAX |
HKOJIOTHYECKUX MPOOIIeMax XUMHUUECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS C HCIIOJIH30BAHUEM
MOHATHUS «MaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPY XUMHYECKUX PEaKITUIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B 10 W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIUX B PeaKlUu
BEIIECTB, TEIJIOBOr0 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXPAHEHHUsS MacChl
BEIIIECTB, IPEBPAILICHUS U COXPAHECHUS SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHUM COOII0/IaTh MPaBUJIA MOJIb30BaAHUS XUMHUUECKOMN
NoCyIol U J1abopaTOPHBIM O0OpPYJOBAaHHEM, a TakKe MpaBuia OOpalleHUs C
BEII[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMH TIO BBINOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, YMEHUW IIJIAHUPOBATh H BBIMOJHATE XUMUYCCKUN
OKCIIEPUMEHT (Pa3IoKeHHE TMEePOKCHAa BOJOPOJa B MPHUCYTCTBUHU KaTajln3aTopa,
ONpEENeHHEe Cpelbl PpPacTBOPOB BEUIECTB C MOMOINBI0 YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3TUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pPEaKIluH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbBIE PEaKIMUW Ha Cyib(dar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE JKCIICPUMEHTAIBHBIX 3a/ad 10
TemaM «MeTamie»y U «HemeTamner») B COOTBETCTBUU C TMpPaBHIAMU TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHUU C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM,
MPEACTABIATh PE3YJNbTaThl XUMHUYECKOTO DJKCIepUMEHTa B (¢GOpMe 3amucH
ypaBHEHUN COOTBETCTBYIOIIUX PEAKIU U (HOPMYyTUPOBATH BBIBOJBI Ha OCHOBE
ITHX Pe3yJIbTaTOB;

c(hOPMHPOBAHHOCTh YMEHUW KPUTHYECKH aHAJU3UPOBATh XUMHUYCCKYIO
uHbOpMaIMIO, TOJNy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOi
KOMMYHUKaIu, IHTepHeT 1 ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIOJATh  MPaBWIa  DKOJOTHYECKU
1[EJIeCO00pa3HOro TMOBENCHUST B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXpPAaHEHHSI CBOETO 3/I0POBbA M OKPYKAIOUIEH MPUPOAHON Cpenbl, OCO3HABATH
OMAaCHOCTh BO3JEHCTBUS HA )KUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, IOHUMAs
cmbicit mokazarensa [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHBIICHHS W
MPEIOTBPALIEHUS KX BPEAHOTO BO3JICVCTBHS HA OPraHW3M YEIIOBEKA,

TUIsT OOYJaroNIMXCsl ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHHS BEILECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIENBIX M CHA0OBUASIIUX OOY4YaIOIIMXCA: YMEHUE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins ns 3anmucu XuMHYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunyecTBo yacos DJIEKTPOHHbBIE
HauMeHoBaHuUe pa3/iesioB U TEM (audposbie)
Ne n/m P Kourpoububie | IIpakTHyeckue bp
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TeopeTnueckue OCHOBbI OPraHUYeCKON XMMUH
IIpenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUH A. 3 0 0
M. byrneposa
Wroro mo pazneny 3
Pasznen 2. YraeBoaopoabl
2.1 [IpenenbHbIe YrIIEBOIOPOIBI — ATKAHBI 2 0 0
99 HenpenenbHbie yraeBog0OpOIbI: AIKEHBI, 5 0 1
' AJKaIUEHBI, aJTIKUHBI
2.3 ApOMaTHYEeCKHE yTIIEBOIOPOIBI 2 0 0
24 [TpupoaHbIE HCTOYHUKHU YTIIEBOJOPOJIOB U 3 1 0
' UX TIepepaboTKa
Wroro o pazneny 13
Pa3nen 3. Kuciopojacoaepskauue oprannieckne coenHeHust
3.1 Crupter. @enon 3 0 0
Anpneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 JCTIVIEL Bap 7 0 1
CrnosxHble 3¢upsl
3.3 VYriaeBoasl 3 1 0




Hroro no pazueny 13
Pa3nea 4. A3oTcoaeprkaniue oprannyecKkne coeANHeHus!
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3 0
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs
5.1 [Tnactmaccel. Kayuyku. Bomokna 2 0
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2
11 KIIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/m P Konrpoabnbie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenune atoMoB. [lepnonnueckuii 3aKoH
11 u [lepuonnueckast cucTeMa XUMHYECKUX 3 0
sneMenToB /. 1. Menaeneera
12 Crpoenue BemiecTBa. MHOrOOOpasue 4 0
BELIECTB
13 XUMHYECKUe peakuu 6 1
Hroro no paszneny 13

Paznen 2. Heopranuveckasi XumMust




2.1 Merasuisl
2.2 Hewmerasuisl 9 1
53 CBs13b HCOPTAHUYCCKUX U OPTaHUICCKUX 5 0 0
BEILLECTB
Hroro no pazgeny 17
Paznen 3. XumMus ¥ :KU3HL
3.1 XUMUA U )KU3HD 4 0 0
Wroro no pasneny 4
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3

Peanuszanust moayJ/isi BocuurareabHou nporpamMmbl «LHIkoJIbHBIN yPOK»

IOHomeckuii Bo3pact — 3TO TMEpPUOJA BBIPAOOTKH MHUPOBO33PEHUS, YOEKIECHUM, XapakTepa M >KM3HEHHOTro camoonpeaeneHus. s
JUYHOCTH OOpEeTaeT LEHHOCTh CHCTEMa OIPEJeIEHHO OPUEHTHPOBAHHBIX IOCTYIKOB, BO3pPAcTaeT 3HAYMMOCTb (DYHKIMM CAMOKOHTPOJI,
KOTOpasi cpadaThIBaeT B PA3JIMYHBIX 1O THUIY MIPOOJIEMHBIX CUTYaIUsIX.

B crapmem MIKOJIBHOM BO3pacTe IMPOUCXOAUT CHCTEMAaTH3alus IOJYyYEHHBIX 3HAHUM, YCBOCHHE TEOPETHMUECKMX OCHOB Pa3JIMYHBIX
JTUCIUIUINH, 0000IIeHNEe 3HaHUN B €IMHYI0 KapTUHY MHpa, NM03HaHue ¢uinocodckoro cMpicia siBjieHni. Kak mpaBuiio, nHTEpec K y4yeHUIo (K
€ro COJep>KaHUI0O U MPOILECCy) MOBBIIIAETCS, TAK KaK BKIIOYAIOTCS MOTUBBI CAMOOIIPENENIEHUS U MOJATOTOBKM K CAaMOCTOSITENIbHOW >KHU3HU.
HNmeer MecTo coueTaHWe U B3aUMOIPOHUKHOBEHHE IIMPOKHX COLHUAIBHBIX M IMO3HABATEIbHBIX MOTHBOB. SIpKO BbIpa’k€Ha MPOU3BOJIbHAS
MOTHUBAIM, TaK KaK XOPOILIO OCO3HAIOTCS MPUUYUHBI OTHOLIEHUs K yueOe. CTapIIekIacCCHUKU YK€ TOTOBBI K CaMOOOPa30BaHUIO.

Ho nosiBnsiercs npyroit peHomeH. Y CTaplIeKIacCHUKOB OOBIUHO SIPKO BBIPAXKEHO M30MpATEIbHOE OTHOLICHHE K YUEOHBIM MpeIMeTaM.
Bce aTo TpebyeT oT yuuTeneil moBbIIeHNs KaueCTBa MPEToaBaHusl.

K crapmemy mIKOJIbHOMY BO3pacTy CKJIaJbIBa€TCS HCCIIEAOBATEIbCKOE OTHOUIEHHE K Y4YeOHBIM IpeiMeTaM M yMEHUE HaxoJIuTh U
cTaBUTh pobiemy. [ToaTomy B yueGHOM mpoliecce X MPUBJIEKAET caM X0 aHAJIN3a 3ajay, CPABHEHUE PA3JIMYHBIX TOUEK 3PEHUS, TUCKYCCHH U
00BsICHEHUS, KOTOpPbIE 3aCTaBISAIOT AymMaTh. MeHseTCsl B ’TOM BO3pacTe M POJib YUHUTENS: OH BBICTYMAET YK€ CKopee KaK KOHCYJIbTAHT IO
npeaMeTy. Ho BocniuTaTenbHble acEKThI IPENOJaBaHUs IPEIMETOB OCTAKOTCS.

ITpenmertHble obnacTu Peann3anust nporpaMmel BOCIIUTaHUS
EcrecTBeHHbBIEC HAYKN Bocnurtanue JIMYHOCTHBIX KayecTB K TOTOBHOCTM W CIIOCOOHOCTM K CaMOCTOSITEIbHONM HMH(OpMAIMOHHO-
MO3HABATEJIbHON JEATEeIbHOCTH, Bia/IeHHE HaBbIKAMH MOJIY4YeHHs] HEOOXOAMMON MH(pOpMallUU U3 CIOBAapeil pasHbIX




TUIIOB, YMEHHE OpPHUEHTUPOBATHCA B PA3NIMYHBIX HCTOYHUKAX MH(OpPMAIMM, KPUTUYECKH OIICHUBATD
UHTEPIPETUPOBATH UH(POPMALIHIO, TOTYYAEMYIO U3 PA3TUYHBIX UCTOYHUKOB.

KajeniapHplii JIAH BOCHUTATEIbHON PA00THI /Ijisl 00YYAIOIINXCS CPeIHEro 001ero o0pa3oBaHus

OpueHTHPOBOYHOE

Jena, coObITHS, MEPONPUATHSA Kaaccest BpeMsIIpOBeIeHUs
WNHunuupoBanue U oA epKKa UCCIIeI0BaTENbCKOM 1€ATEIbHOCTH IKOJIbHUKOB B paMKax 10-11 | B TeueHue roga
peanu3al UMH HHAMBUYaIbHbBIX UCCIEI0BATEIbCKUX IPOCKTOB
Bosiieuenne yyamuxcsi B KOHKYPCHYIO aKTUBHOCTb, OJIMMITHA/IbI 10-11 | B Teuenwue roga

BkJII0YMTH MOYJIb B TEMY YPOKa Kuaace Yucio

JleHb 3HaHMMA 10-11 |1
JleHb conuaapHOCTH B 00pb0e ¢ TEPpOPU3MOM 10-11 |3
Me:x1yHapOAHBII 1eHb TOJIEPaHTHOCTH 10-11 | 16
Jlens matepu B Poccun 10-11 | 26
Me:x1yHapOIHbIH J1IeHb UHBAJIN]IOB 10-11 |3
JleHb poccuiicKoi HayKu 10-11 | 8
Jlenp 3amuTHrKa OTeuecTBa 10-11 23
Me:xyHapOIHbIN )KEHCKUN JIEHb 10-11 | 8

MexnyHapoHbIN J€Hb CEMbU 10-11 | 15




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero HU3YYEeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[Ipenmer opraHn4eckon XUMuu, €€
1 1 0 0
BO3HUKHOBCHHUE, PA3BUTHE M 3HAUCHUE 06.09.2023
Teopust CTpOCHUST OPraHUUECKUX
2 i A. M. b & 1 0 0
COEIMHEHU N YTIepoBa, e 13.09.2023
OCHOBHBIE MTOJIOKEHUS
[IpencraBienue o knaccuduxanuu
3 opraHnueckux pemiectB. Homenknarypa 1 0 0
(cucremaTryecKasi) ¥ TpUBHAIbHBIC 20.09.2023
Ha3BaHUs OPraHUYECKHUX BEIECTB
AJIKaHBI: COCTaB U CTPOEHHUE,
4 roMoJoruueckui psa. CraproBast 1 0 0 97 092023
JTuarHocTuyeckas padora.
5 MertaH u 3TaH — npocTenImne 1 0 0
MIPEICTABUTENH AJIKAHOB 04.10.2023
6 AJIKEHBI: COCTaB M CTPOSHUE, CBOHCTBA 1 0 0 11.10.2023
7 OTUIIEH U MPONHIIEH — MPOCTEHIIIHe 1 0 0
MIPEICTAaBUTENH AJIKCHOB 18.10.2023
[TpakTrueckas padota Ne 1. «Ilomyuenue
8 . 1 0 1
ATUJIEHA U U3yYEHUE €r0 CBOMCTBY 25.10.2023
9 Anxanuensl. byraguen-1,3 u 1 0 0




metunoyraauen-1,3. [lomyuenue
CHHTETUYECKOTO KayqyKa U PEe3UHBI

01.11.2023

AJIKMHEBIL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psii. ALIETUIICH —
esa b 15.11.2023
MPOCTEHIINN IPEICTABUTENh AIKMHOB
11 Bpluncienus 1o ypaBHEHUIO XUMAYECKON
peakiuu 22.11.2023
12 Apenbl: 6eH301 U ToJyo. TOKCUYHOCTb
apeHOB 29.11.2023
['eHeTnyeckas CBSI3b YIIEBOIOPOAOB,
13
IPUHAUIEKALINX K Pa3JIMYHBIM KJlaccam 06.12.2023
[TpupoaHbIe UCTOYHUKHU YTIIEBOJAOPOIOB:
14 MPUPOJIHBIN ra3 U MONyTHbIE He(TAHbIE
PHPOA YTHBLC Heh 13.12.2023
ra3bl, He()Th ¥ MIPOIYKTHI €€ mepepadoTKu
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:
15 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIC
bupoA yrHBIe Hed 20.12.2023
ra3bl, He()Th ¥ MIPOIYKTHI €€ MepepadoTKu
16 Kontponbnas padota 3al nmomyroaue
«YTIeBOa0pOAB» 27.12.2023
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
17
METaHOJ U 3TaHoJ1. BogopoaHas cBs3b 10.01.2024
18 MHOroaTOMHBIE COIUPTHI: STUICHIIIUKOIb U
TJIHIEPUH 17.01.2024
DeHOM: CTPOCHHUE MOJICKYITBI, PU3NYECKUE
19 .
U XMMUYECKUE CBONUCTBA, IPUMEHEHUE 24.01.2024
Anpaeruapl: GopManbaeTuI u
20
areTaJbIerua. AIleTOH 31.01.2024
21 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBEIE




KHCJIOTBI: MypaBbHHAasd U YKCYCHas

07.02.2024

22

[IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIOTBD)

14.02.2024

23

CTeapI/IHOBaH n OJICMHOBAas KHMCJIOTHBI, KaK
MNpEaACTAaBUTEIN BbICIINX Kap6OHOBBIX
KHUCJIOT

21.02.2024

24

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE ACHCTBHE

28.02.2024

25

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIIOT. ['UAPOIIH3 CIIOKHBIX

3¢upoB

06.03.2024

26

JXKupsl: runponus, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB

13.03.2024

27

VYraeBobl: cOCTaB, KilaccuuKanus.
Baxneiimme npeacTaBuTeNu: II0K03a,
bpykTo3a, caxaposa

20.03.2024

28

Kpaxman u nesmnoio3a Kak IpupoIHbIe
MTOJIMMEPBI

27.03.2024

29

KontponbHas pabota no pazaerny
«Kucnopozaconepxarine opraHuueckme
COCIMHEHUS

10.04.2024

30

AMMWHBI: METUJIAMWAH U aHUJIMH

17.04.2024

31

AMUHOKHUCIOTHI Kak aM(pOTepHbIE
OpPraHMYECKHUE COETUHEHUS, UX
O6uonornyeckoe 3HaueHue. [lenTuab

24.04.2024

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS

15.05.2024




33

[Ipomexyrounas arrecramusi.
KonrtponsHas pabora 3a rof.

22.05.2024

34

OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.
[TnacTMaccel, Kay4ykH, BOJIOKHA

29.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34 3

11 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo yacoB

KoHnTpoJbHbie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYEeHUs

DJIeKTPOHHbIE
mudposbIe
o0pa3oBaTte/ibHbIE

pecypchl

XUMHYECKHUH 3JIEMEHT. ATOM. DJIEeKTpOHHAs
KOH(UTYypaIusi aToMOB

08.09.2023

[Tepuoanueckuii 3akoH u [lepuonuueckas
CHCTeMa XUMHYECKHUX demMeHToB /. .
MenaeneeBa, ux CBI3b C COBPEMEHHOM
TEOpUEU CTPOEHHUS aTOMOB

15.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XHMHYECKHUX 3JIEMEHTOB M UX COEAUHEHUH
0 TpyMNnam U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMu4deckux dyemenToB /.M. MenaeneeBa B
Pa3BUTUU HAYKH

22.09.2023

CTpOCHI/IC BellleCcTBa. XUMHUUECKas CBA3b, eé
BUJbI, MEXaHU3MBI 06p330BaHI/I$I

29.09.2023




KOBaJICHTHOM CBSI3U. BOI[OpOI[HaH CBA3b

BanieHTHOCTB. DNEeKTPOOTPULIATETLHOCTD.
CreneHp okucieHus. BemnecTsa
MOJIEKYJIIPHOT'O Y HEMOJIEKYJIIPHOTO
CTpOCHUS

06.10.2023

[TonsiTHe O IUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE ¥ KOJIJTOUIHBIE PACTBOPBI.
MaccoBas 1014 BelecTBa B pacTBOpe

13.10.2023

Knaccudukanus u HOMeHKIaTypa
HEOPraHUYECKUX COCAVNHEHUM.
['eneTn4eckas CBA3b HEOPraHUYECKUX
BELICCTB, Pa3IMYHBIX KJIACCOB

20.10.2023

Knaccugukanus XuMIUecKuX peakiui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS SHEPTUH IIPU
XUMHUYECKHX PEAKIUAX

27.10.2023

Ckopoctb peakiuu. OOpaTUMbIE peaKIUH.
XHMMHUYECKOE PABHOBECHE

10.11.2023

10

[TpakTryeckas padora Ne 1. «Bnusuue
pa3aMYHbIX (DAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIN»

17.11.2023

11

OnektponuTryueckas auccouuanus. [lonsrue

0 BoJtopotHOM Tiokazarene (PH) pacteopa.
Peaxiiun monnoro oomena. I'naponus
OPraHN4Y€CKUX U HCOPraHMYCCKUX BCIICCTB

24.11.2023

12

OKHUCIUTENBHO-BOCCTAHOBUTEILHEIE
peakmuu. [lonsarue 06 snekTpon3e

01.12.2023




pacrmiaBoB 1 pacTBOPOB COJIEi

13

KonTponbHas pabota no pazueny
«Teopernueckrie OCHOBBI XUMUK»

08.12.2023

14

Meraiutbl, ux nojoxenue B [lepuoanueckoit
crCTEeMe XUMHUYECKUX A1eMeHToB /[]. 1.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O01He pusnveckre CBONCTBA
METaJIOB

15.12.2023

15

CrninaBel METaJIOB. DJIEKTPOXUMUYECKUI
Psi HaNpsDKEHUH METalyIoB

22.12.2023

16

XHUMHUYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATPHH, KA, KaJIBIIMKA, MarHuu,
ATFOMUHHN) ¥ MX COSAMHCHUI

12.01.2024

17

XHUMUYECKUE CBOMCTBA XpOMa, MEJIH U HX
COETUHEHUN

19.01.2024

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U uxX
COE€IUHEHUN

26.01.2024

19

[IpakTuyeckas pabora Ne 2. "Pemenue
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME
«Mertannen»"

02.02.2024

20

HeMeTaJ'IJ'IBI, UX IMOJOKECHUEC B
[Teproanueckoil CUCTEME XUMHYECKUX
anemenToB 1. 1. Menjeneera u
0COOCHHOCTH CTPOCHHUS aTOMOB

09.02.2024

21

®u3NYECKUE CBOMCTBA HEMETAIIIOB.
AJUTOTpOTIUS. HEMETAJUTOB (Ha IpUMepe
KHCJIOpOJia, cephl, pocdopa u yriepoaa)

16.02.2024

22

XHUMHUYECKHE CBOMCTBA TaJIOrCHOB, CCPbI U




HUX COEIUHEHUIN

01.03.2024

23

XuMudeckue cBoiicTea a3ora, pocodpa u ux
COCIMHEHU I

15.03.2024

24

XUMHYECKHE CBOMCTBA yIiIepoaa, KpeMHUSA U
HUX COEIUHEHUIN

22.03.2024

25

[IpuMeHeHre Ba)XHEUIINX HEMETAIIOB U UX
COETUHEHUN

29.03.2024

26

O0001IeHrEe U CUCTEMATH3alMs 3SHAHUN 110
teme «HeMetamanl». Beraucienus mo
YpaBHEHUSAM XUMUYECKUX PEAKIUN U
TEPMOXHUMHUYECKUE PACUETHI

12.04.2024

27

[IpakTuueckas pabota Ne 3. «Pemmenue
AKCIEPUMEHTAIBHBIX 33124 [0 TEME
"Hemertanmmsr'"»

19.04.2024

28

KontponbHas padota 1mo remam «MeTajlibhy
u «HemeTtamib)

26.04.2024

29

HeOpFaHI/I‘IGCKI/Ie " OPTraHUYCCKUEC KUCIIOTHI.
HeOpFaHI/I‘leCKI/Ie " OpraHUYCCKUC
OCHOBaHUA

03.05.2024

30

AMpoTepHble HeopraHU4eCcKHue u
OpraHuYecKue CoeNUHEeHU. I 'eHeTnueckas
CBSA3b HEOPTraHUYECKUX U OPraHUYECKUX
BEIIECTB

10.05.2024

31

Ponb xuMum B o6ecriedeHUN SKOJIOTMISCKOM,
SHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH,
Pa3BUTUU MEAUIHBI

17.05.2024

32

[IpencraBienust 06 0OIMMX HAYYHBIX
MIPUHLIMIIAX IPOMBIIIEHHOTO MOJy4EHUs

24.05.2024




BaXKHEHIIINX BEIIECTB

33 YesoBek B MHpE BELIECTB U MaTEPHUAIOB 1 31.05.2024
34 XUMHS ¥ 3J0POBBE YeIIOBEKA 1 07.06.2024
OBILIEE KOJIMYECTBO HACOB I1O 34

I[TPOTPAMME
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