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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero oo0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmmu mnpenonaBaHus
y4eOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3aunusx Poccuiickoi
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
o01ieil crpareruy 00y4eHHst, BOCIIUTAHUS U Pa3BUTHA 00yUYaIOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumusi» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHIentyanbHbie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
CoZlepaHusl, PE3yJIbTaTOB OO0y4YeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpTraHM3aIluH, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTallOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. IDTHU UEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YeJIoBEeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
o0yyJaronmxcsi Ha YpOBHE CpeHEro oOIIero oopa3oBaHUs CpeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHs», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEieHbl B
mporpaMme MO0 XHMHH C YYETOM CHeIM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHUM TPUPOABl U B MaTEpUaIbHOW XU3HU OOIIECTBa, a TaKXKe C YYETOM
o0lmMX 1eled W NPHUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero obuero oopazoBanus B Poccuiickoii denepanuu.

XuMUS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyio pojb B
COBPEMEHHOM LMBUIM3AIMU, B CO3AaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OPMHPOBAHUE PAIIMOHAILHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJIOCTHOTO MPEJICTABICHUS 00 OKpY)KalolleM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YeJIOBEKa, KOTopoe (GOpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMH IPUMEHEHHUS.



TecHO B3aMMOAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaxJI0ro wieHa oOmiectBa. CoBpeMeHHass XMMHUS Kak Hayka
CO3MJaTeNIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HalpaBlieHAa Ha pElIeHue
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBA.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUNAMH CPEIHEro OOIIero
obOpasoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHb
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYILECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s  BBIPAa0OTKH  MHPOBO33PEHUYECKHX
OpPHEHTUPOB, YCHEIIHOTO BKJIKOYEHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHBIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngOmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HeOpraHuveckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUN MO0 HEOPTaHWYECKOM XUMHU (C BKJIFOYEHHUEM 3HAHWHN W3 OOIIeH XUMHUH) U
oprannueckon xumuu. GopMuUpoOBaHME NAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnevYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOTroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TMOJXO0Ja K U3Y4YeHHIO y4eOHOro wmaTepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHUHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTaHUYECKUX
COCMHEHHI, a TakKe€ Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
IpeaCcTaBiICHU O CTpoeHuHu BemecTB. CBeaeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUECKU
aKTUBHBIX COEOUHEHMI. B Kypce OpraHMyeckol XUMHH IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B mpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsd M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUUYECKH MaTtepuan M (PaKTOJIOTMYECKHUE CBEIEHUSI O BeEllecTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHuuecKas
XUMHSD) 00yYaromMMcsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHUECKUX TO3HUIIHM,



riy0oke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011a101IIeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaxX W TMPUMEHECHHH, a4 TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX TMpOTEeKaHusi momosHseTcs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMH COJIEP)KAHMS, HMEIOINIMMHU KYJIbTYPOJOTUYECKUM U MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEIILHOW W MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHSI K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUM W MPAKTHUUECKHUX MPUIOKECHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0semax, CBSI3aHHBIX C XMMHEHW, KPUTUYECKH OCMBICIMBATh MHGOpPMALUIO U
OPUMEHATh €€ JUIA TIONOJIHEHUS 3HAHWH, peNIeHUS WHTEIUICKTYadbHBIX |
AKCIIEPUMEHTATLHBIX MCCIEA0BATENIbCKUX 3a1a4. B 1iemom comepikanne y4eOHOTO
npeaMeTa  «XUMHUS» ~ JAHHOTO  YPOBHS  M3Y4YEHMSl OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS MOHUMAaHUS
bunocodckux uaeH, TakMX Kak: MaTrepuajibHOE €IMHCTBO HEOPraHMYECKOTO M
OPTaHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh TPUPOJHBIX SIBJICHUM MYTEM OKCIEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXKIy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MPoOJeM, a
TakKe MpoOeM COepeKEHUsT IHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/TaHUS HOBBIX
TE€XHOJIOTUH U MAaTEPUAJIOB.

B mane pemenus 3amad  BOCTMTAHWS, PAa3BUTUS W COIUMATHM3AIAN
oOydJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIeNICHUI0
colepXaHUsl M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOpMHpPOBAaHUE
YHUBEPCAIbHBIX yUE€OHBIX JEHCTBUN, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pasTUYHBIX BHJOB JESITCIBHOCTU: pPEIICHUS MpoOJieM, TMOWCKa, aHalu3a W
00paboTku uHpOopMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON JeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XMMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPETHETO 001Iero 00pa30BaHus, MPU ONPEIACIICHUN
COZIepKATENIbHOW XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUsi MpeJMeTa HalpaBlIeHUEM
NEPBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO MpHU3HAETCA (POpMUpOBAHUE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
NESATETLHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LEJIeU W3y4eHUs
IpEeIMETA SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pEHUsl TJIaBHBIMHU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisrOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW KakK BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPA, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIIGHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/IaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAMMBIX [JIsi MPUOOpeTeHus
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIA,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUUECKOM U MOBCEAHEBHON KU3HHU;

e pa3BUTHE YMEHUI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOCHUEM U
OOBSACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkatenbHasi XapakTepUCTUKA e U 3a1a4 U3ydeHHs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMHU B CUCTEME CpeaHero ooliero oopazoanusi. CerogaHs B
OpernoJlaBaHu  XUMHUM B OOJIbIIEH  CTENEeHW  OTHAETCA  MPEeANOoYTEeHHE
NPAKTHUYECKONM KOMIIOHEHTE CcoJepKaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHHKa 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUH, a (YHKIUMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMHU U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHS] 3HAHUW U NPUMEHEHUS MX B pealbHOM KU3HU
JUTSL peLIeHUs] TPaKTUYECKUX 3a]1ay.

B cBsa3u ¢ 3TUM Tpu M3y4YeHHHM MpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKE LENU U 3a]a4H, KaK:

ajanTamys 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo0Opa30BaHUIO, COTPYHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

dbopmupoBaHre y OOyYarolMXCS  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCATbHOE 3HAYEHHE [JIsi Pa3IMYHBIX BHJIOB
JeSITENIbHOCTH: pellieHusl mpoOjeM, MoKucKa, aHaln3a U 00paboTku MHpOpMaIuH,
HEOOXOJUMBIX I NPUOOPETEHHsI OMbITa JAEATeNbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B TMO3HAHUM XHMHH, a TakXKe I OIEHKH C TMO3ULIUN
HKOJIOTHYECKON O€30MacHOCTU XapaKTepa BIMSHUS BELIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTraHU3M YEeJIOBEKA U PUPOAHYIO CPELY;



pPa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YHAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATH HOBBIE
3HAHMS [0 XMMUU B COOTBETCTBUHU C KU3HEHHBIMU NMOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH /I TIONCKA U aHaJIM3a y4eOHOH U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMUYIECKOTO COJICPKaHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYaAIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
DKCIIEPUMEHTA;

BOCIHTAHHE Yy OOydyarommxcsi YOeKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBJICHHOCTH XMMHUH, €€ BaXXHOM POJM B PEHICHUM TJIOOAIbHBIX MpoOiieM
palMOHANIBHOTO MPUPOIOIOIH30BAHUS, MTOMOJIHEHUS YHEPIETHUECKUX PECYPCOB U
COXpaHEHUS TPHUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpex HOro
OTHONICHHUA K TPHUPOJEC M CBOEMY 3/I0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAHUSI TMOJMYYEHHBIX 3HAHUM JUIsI TPUHATUS TPaAMOTHBIX DEHICHU B
CUTYAIIUX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHoM miane cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XHUMHU»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOMN obnactu «EcTecTBeHHO-HAy4YHbBIE
PEAMETHI.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooduiero odpasoBanus, cocrtariseT 68 vyacoB: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 yac B Heiemo).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPT'TAHUYECKAS XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKOU XUMHH

[IpeameT opraHnyYecKol XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOEHHUsS OPraHHUYECKHUX
coenunenunit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIbI
OpraHWYecKUx BeulecTB. l'omosorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3H.

ITpencraBinenue o kiaccupuKalMyd OpraHuYecKux BelecTB. HomeHkmnatypa
OPraHWYEeCKUX COEIMHEHHH (CHCTeMAaTH4yecKas) WM TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIIMX NPEICTABUTENEN KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE ¢ 00pa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMd Ha MX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOACHHE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB 10 MPEBPALEHUI0 OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (T1aBJIeHUe, 00YTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKMH psan. MeTraH M dTaH —
OpOCTEHIINE TPEACTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] W TOpPEHUs), HAXOXKJIECHHWE B MPHUPOJE, INOJyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUM PsSiA. DTUIEH U NPONWICH —
OpOCTEHIINE TPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOIC€HUPOBAHUS, TUApATALMM, OKHUCJIEHHUS U
NOJINMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XMMHMUYECKHE CBOMCTBa (peakius noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINK TMPEACTABUTENb aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHMUYECKHUE CBOWMCTBA (peakUUu TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTaliH,
TOPEHMSI ), IOJyUYEHUE U IPUMEHEHHE.

Apensl. benzon: cocra, cTpoeHue, (QU3NYECKHE M XUMHYECKHE CBOMCTBa
(peakuuu raJoreHMpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XUMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUUHOCTb



apeHoB. ['eHeTmueckas CBsI3b MEXKIYy YIVIEBOJOPOJAAMH, NPHHALICKALIMMH K
Pa3INYHBIM KJIACCAM.

[IpupogHbple UCTOYHUKM YIUIEBOAOPOAOB. IIpupoaHblii ra3 M IOMYyTHBIE
HeTsaHbie Ta3pl. Hedth m e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTAIUTUYECKHil), muposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIUU
«Hepts» u  «VYTOmb», MOAETMPOBAHWE  MOJIEKYJ  yTIEBOJOPOJOB U
rajJlOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHsble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJIHOIO BEUIECTBA MJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiue opranuyeckue CoeJUHEHU s

[IpenenpHple OOHOATOMHBIE CIMPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (peakiUH C aKTHUBHBIMU METaJUIaMHu,
rajJJOr€HOBOJIOPO/IAMH, TOpPEHHUE), MNpUMEHEHHE. BoJoponHblE CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHple€  CHUPTBHL. DTUJIEHIVIMKOJIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBA (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHasl peaklys Ha MHOIOATOMHBIE CHUPTHI). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIVIKOJIA.

®deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE UM XHUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U kemouvl. DoOpMaNBIAETHA, AaleTAIbJIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMUYECKUE CBOMCTBa (pEaKLMMU OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJyUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE IIpenebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIIOTBI: CTpOeHHE, (PU3HuecKne W XMMUYECKHEe CBOMCTBa (CBOICTBa,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHue U MpUMEeHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHl KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE AEUCTBHUE.

Crnoxuble 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupos. buonornueckas

POJIb KHUPOB.



VYrneBonpl:  cocTaB, Kiaccuukamus — yriaeBoAoB  (MOHO-, JHU- U
nosnvcaxapuabl). ['oko3a — npocTeimmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
ruapokcuaoM Meau(Il), okucnenne ammuadyHbIM pacTBopoM okcuna cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIOKO3bI), HAXOXJACHUE B TMPHUPOAE, NMPUMEHEHHE,
ouonornyeckas posib. @otocunres3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojiHbie noinumepbl. CTpoeHrue Kpaxmana u
Heoso3bl.  du3nueckue M XMMHYECKME CBOWMCTBA Kpaxmana (TUApOJu3,
KAaueCTBEHHAsI PEAKIUs C HOJOM).

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
pOBe/ICHHE, HAONIOJICHUE U OMNKMCAHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TIIMIIEPUHA C
rugpokcuoM meau(Il)), anbaeruioB (OKUCICHHE aMMUAYHBIM PACTBOPOM OKCHAA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeicTBHE Kpaxmajga € HOIOM),
IPOBE/ICHHUE MPAKTHUECKOW pabOThI: CBOMCTBA paCTBOpPA YKCYCHOM KUCIOTHI.

Pacuétnrlie 3agaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Mmacchl, oO0BbEMa,
KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOJAYKTA PEAKLMH [0 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB HIIU MPOYKTOB PEAKIIUH).

A3oTcozepKalue OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKkue coequHeHus. Ouzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha mpuMepe IHIMHA). buosornueckoe
3HaYE€HWE aMUHOKHCIIOT. [lenTuasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJSIpHBIE coeauHeHus. IlepBuuHasi,
BTOpPUYHAsE W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIU3, ICHATYpallns, KAYECTBEHHbIE PEaKIINU Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
HAOJIOZICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: JIeHATYpalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OETIKOB.

BbicokoMoJIeKy/ISIpHbIE COeTMHEHUS]

OCHOBHbBIE TOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEJUHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALNU, CPEAHSIS MOJIEKYJIApHas
macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COEAUHEHUN —
MOJIMMEpU3aIs U MOJUKOHICHCAIHSI.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUI:
O3HAKOMJIEHHE C 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacce,

Kay4yKOB.
MexnpeamMeTHbIe CBSI3H.



Peanu3arust MeXnpeIMeTHBIX CBSI3€H NP U3yUYeHUH OPTaHUYEeCKOW XUMHUU B
10 kiacce OCYHIECTBISETCS UYepe3 HCIOJBb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHATHUW, TaK W TOHSTHUMN, SBISIONIUXCS CUCTEMHBIMH ISl OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHUS: SBJICHUE, HAYYHBIN (DaKkT, rUmoTe3a,
3aKOH, TEOpHSs, aHAIIM3, CHHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTD, HAOIIOICHHE,
U3MEpEHHE, IKCIIEPUMEHT, MOJISITHPOBAHHE.

dusmka: wmartepusi, DJHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
OHEPreTUYECKU YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE
BEIECTBA, (PU3NYECCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUSI.

buonorusi: kierka, opranm3M, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboToCcMHTE3, OHOJOTMYECKH AaKTHUBHBIC BellecTBa (OCJKH, YIJIEBOABI, KUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
PECYPCHI.

TexHoNOTHS: TNHINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHMUS,
MOFOIIIME CPEJICTBA, JIEKAPCTBEHHBIC M KOCMETUYECKUE Mpenaparhl, MaTepHalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KIIACC
OBILIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XHAMHYECKUI 3neMeHT. AToMm. Sapo aroma, H30TOMNBI. OJIEKTPOHHAs
000J104Ka. DHEPreTUYeCKUue ypOBHHU, NMOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d-
ayeMeHThl. OCOOEHHOCTU pacHpeesIeHUsl JIEKTPOHOB M0 OpOUTAIIM B aTromax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTypalrs aTOMOB.

[lepnognueckuit 3akoH U Ilepuognyeckas cucrtemMa XMMHYECKHUX DJIEMEHTOB
. U. MenpeneeBa. CBsi3b NMEpUOAUYECKOr0 3aKoHa U Ileprnonnyeckoil cucTemsl
xumuueckux anemeHtoB . M. MenmeneeBa ¢ COBPEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUs CBOWCTB XHMMYECKMX DJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB MO TpynmamM MU MEepUOJaM.
3Ha4YeHHE MMEPUOAUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTtBa. XUMHUYECKas CBA3b. Buabl XMMHUYECKOH CBA3U
(KOBaJICHTHasl HEMOJIIpHAsl W MOJIApHAs, MOHHAs, MeTajuindeckas). MexaHu3mbl
o0pa3oBaHUsI KOBAJICHTHOW XHUMHUYECKOM CBsA3M (OOMEHHBIH M JOHOPHO-
aKUenTopHslil). BomopoaHas cBA3b. BaneHTHOCTb. DJEKTPOOTPHULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO W HEMOJIEKYJISIPHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTALIUUECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKOU PEIIETKH.

[TonsiTue o nucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10iis BEIECTBa B PacTBOPE.

Knaccuduxanus HEOPraHUYEeCKUX COCJIMHECHMH. Howmenknatypa
HEOPraHUYEeCKUX BellecTB. ['eHeTMyeckas CBsSI3b HEOPraHWYECKHUX BEIIECTB,
MPUHAIIEKAUX K PA3JIMYHBIM KJIacCcaM.

Xumudeckass  peaknus. Knmaccupukamuss XUMHUYECKHX — PEAKIUd B
HEOPTaHUYECKOW M OPraHUYeCKON XWMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUSI U TPEBPAIICHUS YSHEPTUU TP XUMUYECKUX PEAKIUX.

CKopocCTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuHbIX (pakTopoB. OOpaTtumbie
peakuuu. XuMu4eckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMuudeckoro pasHosecus. [Ipunnnn Jle [Hlatense.

DnexkTposuTuueckas aucconuaius. CuiabHbIe U cliadbie 1eKkTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, 11I€JI0YHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAlCHUN:
neMmoHcTpamums Tadimn «llepuoanueckas cucrema XuMuIecknx 3meMenToB J[. 1.
MeHnneneeBay, U3ydeHHE MOJICNIEH KPUCTAJUIMYECKUX PEIIETOK, HAONIOACHUE U
ONMCAHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (Pa3yIoKEHUE TIEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KATAIN3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBIO YHHUBEPCAJIbHOIO HWHAMKATOPA, PEAKIUH HOHHOTO OOMEHa),
MIPOBEICHHUE TIPAKTUIECKON paboThl «BrnusHue paznudnbpix (HakToOpoB Ha CKOPOCThH
XUMHYECKOUN peaKium.

Pacuérurlie 3amaun.

Pacuérel 10O ypaBHEHUMAM XUMHYECKMX pEakUUd, B TOM YHCIE
TEPMOXHUMHUYECKAE PACUETHI, PACUETHl C HCIOJIB30BAHUEM IIOHITUA «MacCOBas
JIOJISI BEIIECTBAY.

Heoprannuyeckass xumus

Hemeramnel. Ilosmoxkenne HemetaiuioB B llepuoguyueckont  cucreme
xumudeckux snemeHtoB J[. M. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETALIOB (Ha IpUMeEpe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAJUIOB (TajOreHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCIWHEHUU  (OKCHIIOB,
KHUCJIOPOJACOJIEPKALIUX KUCIOT, BOAOPOIHBIX COSUHEHHUIN).

[IprMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.



Mertaiuibl. [lomoxenue mertauioB B Ileproanyeckor cUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUiaBbl METaJUIOB.
DNEeKTPOXUMHUYECKUI Pl HAITPSHKEHUI METAILIIOB.

XHUMUYECKHE CBOWCTBA BAXKHEUILMX METAJUIOB (HATPWil, Kaluil, KaJlbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeEJI€30, MEJIb) U UX COCAUHEHUH.

OO6mue crnocoObl MoJydeHUus MeTauioB. [IpuMeHeHne MeTaioB B OBITY H
TEXHUKE.

OKCIepUMEHTAIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpALICHUN:
U3YUYEHHE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAIOB, PELICHUE
AKCTIIEPUMEHTAJIbHBIX 3a/1a4, HAOJIOJEHHEe M OIMCAHHE JIEeMOHCTPALIMOHHBIX U
Ja00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THIPOKCHJIA aFOMUHHUS C PACTBOpPaAMHU
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMY HA KATUOHBI METAJUIOB).

PacuétHnie 3agaun.

PacuéTpl mMacchl BemiecTBa WM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIECTB,
pacuétbl Macchl (00BEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OTHO
Y3 BEILIECTB UMEET MPUMECH.

X¥MHUS U KN3Hb

Ponp xumum B 00eCreueHUH SKOJOTMYECKOMN, DHEPreTUUYECKOW M MHUIIEBON
0€30MacHOCTH, Pa3BUTUM MeIUIUHBL. [IOHSATHE O HAay4YHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennss 00 OOMMX HAyYHBIX MPUHIUIAX MPOMBIIIJIECHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAKHEHUIINE CTPOUTEIHHBIC
MaTepuasabl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepamuKa,
MaTepuasbl s JNEKTPOHUKH, HAHOMATEPUANIbl, OPTAHUYECKUE U MUHEPAIIbHBIC
yInoOpeHus.

XuMHST U 3J0pOBBE YEJIOBEKA: MpPaBWIA HCHOJIB30BaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO MCIOJIL30BaHUs MpenapaToB OBLITOBON XUMUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MpU  HM3yYeHUH OOmEed u
HEOpraHu4ecko XxuMuu B 11 Kjacce oCylecTBISIETCS YEPE3 MCIOJIb30BAHUE KaK
OOIIMX eCTeCTBEHHO-HAYYHBIX TOHATUM, TaK W TIOHATUM, SBIISIOIIUXCS
CHCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4YHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCUPUKANKI, TMEPUOAUIHOCTh, HAOIIOACHHE,
SKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHNE, SBJICHUE.



dusuka: Matepus, SHEPrus, Macca, aToM, JICKTPOH, IPOTOH, HEHTPOH, WOH,
U30TOII, PaJIMOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUN YPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHHE BEIECTBA, (PU3MUECKUE BEIMYMHBI U CIUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: kneTka, opraHum3M, OKOCHUCTEMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpTraHU3ME.

['eorpadus: MuHEpasbl, TOPHBIC TOPOIBI, TOJC3HBIE UCKOMAeMbIe, TOILIHBO,
PECYpCHI.

TexHOJIOTHS: XUMHYECKasT MPOMBIIUICHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIIHBIX MAaTepUaJIoB, CEIIbCKOXO3SMCTBEHHOE TPOM3BOJICTBO, ITHIIEBAs
HPOMBIIICHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOW3BOJICTBO
KOCMETHYECKHX TIpernapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
9JIEKTPOHHASI POMBIIICHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
0o0yJaronmuMucs TPOrpaMM CpemHero o0mero oOpa3oBaHus (JIMYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HaydHo-meToauuyeckoil OCHOBOM s
pa3paboOTKU MIAHUPYEMBIX PE3YJbTATOB OCBOEHHUS IMPOrpaMM CpPEAHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-AESTEIbHOCTHBIHN MOAXO.

B cooTBeTcTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHUMHsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIAEIEHBI CIEYIOIINE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOUMMUCS POCCHUMCKONW TIpa)¥TaHCKOW HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMYUE MOTUBALIMU K 00Yy4EHUIO;

EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMUYHOCTH Ha OCHOBE
KJIIOYEBBIX LIEHHOCTEH M UCTOPUYECKUX TpaauLui 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYy4arolMXCsl PYKOBOJACTBOBATbCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHus;

HAJIUYUE MPABOCO3HAHUS SKOJIOTHUECKON KYIbTYphl U CHOCOOHOCTH CTaBHUTH
LEJIA U CTPOUTD KU3HEHHBIE IJIaHbl.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «XUMHsD» JOCTUTAOTCS B
eIUHCTBE Y4eOHOM W BOCHUTATENBHOW JEATEILHOCTH B COOTBETCTBUU C
T'YMAHUCTUYECKUMU, COLIMOKYJIBTYPHBIMHU, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U WJeaJlaMH POCCUMCKOrO TIpa)<IaHCKOro OOIIEeCTBAa, MPUHATBIMM B OOIIECTBE
HOpMaMu U [paBWIaMHM  TIOBEJIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHUS U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTU
oOydJarornuxcs.

JIMYHOCTHBIE pEe3yJbTaTbl OCBOCHHS MNpeaMera «XUMHUS» OTpPaKaroT
c(OpPMUPOBAHHOCTh OIIBITA IIO3HABATEJIBHOM M MPAKTUYECKOW JAESATEIbHOCTH
oOy4aromuxcs 1o peanu3aluy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMSL:

OCO3HaHHUs 00YYaIOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIPaB M 00sS3aHHOCTEI,
YBa)KEHHUS K 3aKOHY U IPABOIOPSAIKY;

IOPEICTaBICHUS O COLMAJBHBIX HOPMax M NPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M IO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JOTHKY W
apryMEHTHI IPYTUX IPU aHATHU3E PA3INYHBIX BUJIOB YUEOHOH 1EATEIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHMS

LIEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIECAUIO
OTE€YECTBECHHON XMMMHHU,

YBaXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
OPUMEHEHUSI XUMHH, OCO3HAHUSI TOrO, YTO JIOCTH)KEHHS HAYKH €CTh pPe3yJbTaT
JUINTEIbHBIX  HAOMIONEHUH, KPONOTIUBBIX  HKCHEPHUMEHTANbHBIX  ITOMCKOB,
IIOCTOSIHHOTO TPY/1a YYEHBIX U NPAKTUKOB;

MHTEpeCa M MO3HABAaTEIbHBIX MOTHUBOB B IMOJIYYEHUHM W MOCIEIYIOUIEM
aHam3e MHPOPMAIMH O MEPEAOBHIX JOCTHKEHUSAX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO ITOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBSI3aHHBIE C XUMUYECKUMH SIBICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEJICHUE M IIOCTYIIKM CBOUX TOBApHULICH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHUE IMOCJIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoBaHuA KYJIbTYPHI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310poBOro M 0Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOirofeHusT TMpaBWil OE30MacHOTO OOpalleHUs] C BeUIECTBAaMH B OBITY,
IIOBCEJHEBHOM )KM3HU U B TPYJAOBOU EATEIBHOCTH;

IIOHMMAaHUS LEHHOCTUM NPABWI WHIMBUAYAJIBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYaLUSIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATUSA BPEAHBIX MPHUBBIUEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCJEI0BaTENbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKA Ha AaKTHBHOE YYacTUE€ B PEIICHUM NPAKTUYECKUX 3aJad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3yUYEHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM
YKCJie Ha OCHOBE MPUMEHEHHMsI MPEIMETHBIX 3HAaHUI MO0 XUMUHU;

YBaXEHUS K TPYLY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUAYAJIbHOH TpPACKTOPHH
oOpasoBanwmsi, Oymymield mpodeccud W peaau3alnud COOCTBEHHBIX JKU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

HKOJIOTUYECKU 1I€IeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJAE, KaK HCTOYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIe;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJOTHUYECKUX MpoOJeM, BIHUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE TPUPOAHON U COLUATBHOU Cpebl;

OCO3HAaHHS HEOOXOAMMOCTH HCIOJIb30BAHUSA JOCTIDKEHUNW XUMUHU IS
peleHus: BOMPOCOB PallMOHAIBLHOTO MPUPOAOIIOIB30BAHNUS;

aKTUBHOTO HEMPUATHS  JIEWCTBUM, NPHUHOCAILIMX BpeJ OKpYKarolleu
NPUPOAHON cpefie, YMEHHsSI NMPOTHO3UPOBAaTh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIE/ICTBUS MPEANTPUHUMAEMBIX JEHCTBUN U MIPEeAOTBpallaTh UX;

HAJIUYUS PA3BUTOTO 3KOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKONU KYJIbTYpHI,
OTIbITa JESTEIIbHOCTH HKOJIOTMYECKOM HaNpPaBJIEHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS UMHU B IO3HABATEIbHONW, KOMMYHHKATUBHOW M COIMAJIBLHOM
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUICOJOTUU
xemopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CNeUMPUKH XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHNUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUS 00 OKPYXAlOIIeM MUpPE Kak O €IUHCTBE IMPHUPOJBI U YEOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIICHUU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKJIEHHOCTH B  0OCOOOW 3HAYUMOCTH XMMHUHM Uil  COBPEMEHHOMU
OUBWIM3AIMN: B €€ TYMaHUCTHMYECKOW HANpaBICHHOCTH W BaXKHOM poJd B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOoOieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SJHEPIETUUYECKOM, IHUILEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIEYEHHH YCIOBUMN
YCIEIIHOTO TPyJa M SKOJOTHYECKH KOMMOPTHOM JKHU3HM KaKIOrO 4YieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHHUS, HCIMOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BAThH



noJly4aeMble 3HaHUS JJI aHaJdu3a U OOBSCHEHHUS SBJICHUM OKPY>KAIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4HbIX (AKTOB M UMEIOIIUXCA JAaHHBIX C IEJNbl0 MOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
penieHus: npooJieM B pealibHbIX KU3HEHHBIX CUTYalLIUX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENIbCKOU IEATeTbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYeHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyAa B pa3liMyHbIX cepax MpopecCuoHaIbHON
NEeSATETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHI

MertamnpeaMeTHbIE PE3yIbTaThl OCBOCHHS YYEOHOTO mMpeaMeTa « XUMHsS) Ha
YPOBHE CpeAHEro o01Iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYy4aIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHUHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, YHEPIusl, sSBJICHUE,
npoliecc, CUCTeMa, HayYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHUE, HAOI0/IEHNEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHUBEpCaIbHbIC Y4eOHBIC NEeUCTBUsS (MO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrnevnBaromnme dbopmupoBanue (GyHKIIMOHATBHOU
I'PaMOTHOCTH M COLIMATBHON KOMIIETEHLIMU 00YYarOIUXCs;
CHOCOOHOCTh 00yYaromuxcs MCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLMAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBJaajnenue YHUBEPCAJIbHbIMU yueOHbIMH MOo3HABATEJIbHBIMH
JeCTBUSIMM:

1) 6a30Bble JJOruYecKue JAecTBUSI:

CaMOCTOSITENIbHO  (popMynMpoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTpUBAT;

ONPENEIATh LENN JACSATEIBHOCTH, 3a/aBas IapaMeTpbl W KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;



UCIIOJIB30BaTh NP OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIJICHUAS —
BBIJICIIATh XapAaKTEPHbIE MPHU3HAKW TMOHATUN W YCTAHABIMBATH MX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLME TOHITHS JIJIsl OOBSICHEHUS OTIENbHBIX (PaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHWUS W KPUTEPHUH I KJIACCH(PUKAIMKM BEHIECTB U
XUMUYECKUX PEAKLINN;

YCTAHABJIMBAaTh IPUYMHHO-CJIECACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKACHUS (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYUSI B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOIb3YEMbIE B XUMUNA CUMBOJINYECKHE
(3HAKOBBIC) MOJIEIH, IPEOOPA30OBLIBATH MOJICIILHBIC TIPEICTABICHUS — XUMUIECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuy — MpPU PEUICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKUX 3a]1ad,
MIPUMEHSTh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS JJIS1 BBISBIICHUS XapAKTEPHBIX
MIPU3HAKOB U3yYA€MBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a30BbI€e HCCJIeI0BaTEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO IMO3HAHUSI BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyaMpoBaTh LENU U 3a/1a4d UCCIIEA0BAHMS, UCIIOJIb30BaTh MOCTABIICHHbBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUA W  IPOBEICHUS
YUYEHMUYECKUX IKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHsS HAOII0JaTh 32 XOIO0M
poliecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpPOBATH
00001IeHNS ¥ BBIBOIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJIEITAHHOM paboTe;

npuoOpeTaTh OMbBIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOUCKY METOJOB PEIICHUs MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IuYHbIX
METOJI0B MTO3HAHUSI.

3) padora ¢ nunopmanuei:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(OpManuu (Hay4HO-
MOMYJISipHAsT JIUTEpaTypa XUMUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTEpHETA), aHAMU3UpOBaTh WH(POPMAIIMIO PA3NTHYHBIX BUAOB U (HOpM
MpECTaBIICHHUS, KPUTHUYECKHU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTB;



dbopMyIUpOBaTh 3aMpOChl U MPUMEHATHh PAa3TMYHBIE METOJBI NP MOUCKE U
oTbope wuHbOpMalMK, HEOOXOIUMOW I BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeeNEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (OpPMY  TIPEICTABICHUS
uHopMaru (cxemsl, rpadUKu, AUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIONb30BaTh HAy4YHBIM A3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uH(OOpMAIMel: TMPUMEHATh MEXNpeaMeTHbie (pusnyeckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYIibl, a00peBUaTypbl, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBjajieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCY>KJAae€MOW TEMbI B XOJ€ JUAJIOTa W/WIH
JTUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEIJIOKCHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a1a4H;

BBICTYIIaTh C TMPE3CHTAllMed PEe3yJbTaTOB IMO3HABATEIHHOW JIEATEIHHOCTH,
MOJTy4YE€HHBIX CAMOCTOSITENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHIMOJTHEHUN
XUMHYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKONH pabOoThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaan3alui y4eOHOTrO MpoeKTa U (pOpPMyITHpPOBATH BHIBOIBI
1o pe3yjbTaTaM TPOBEAEHHBIX HCCICIOBAHMA MyTEM COTJIACOBAHMS TMO3UIMI B
x0J1e 00Cy)IeHUS 1 OOMEHAa MHECHUSMH.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISTHBHBIMU AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
JeSITEIIbHOCTh, OMpeAeNsas e€ IeNMd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraéMblii ajiropuT™M JCHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATEeNbCKUX 3ajad, BbIOMpaTh Haumbosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM MONY4YeHHS HOBBIX 3HAHHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH HAa OCHOBE CaMOaHalIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3ysbTaTbl OCBOCHUS Kypca «OpraHuueckas XUMHUI»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, pPOJM XHMHUU B IIO3HAHUU SIBJICHUU



npupoAbl, B (QOPMUPOBAHUU MBIUUICHHS W  KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pEIlICHUs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO U MPUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIIue TMOHATHS (XMMHYECKHUH BJIEMEHT, aTOM, DJJIEKTpOHHAas
0001104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTD, JIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpAIIEHHAs), MOJIb, MOJISIpHAs
Macca, MOJISAPHBIM O00BEM, YITIEPOMHBIN CKeJeT, (YHKIMOHAIBbHAS TPYIINa,
paauKal, U30MEPUs, U30MEPBI, TOMOJIOTMYECKUN PSl, TOMOJIOTH, YTIIEBOAOPO/IbI,
KHCJIOPOJ, MU a30TCOAEpkKAUME COCAMHEHUS, MOHOMEpP, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKUU S3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXaluue B OCHOBE NOHUMAHHUS NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX
SBJICHUM, (PAKTOJIOTMUYECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUU U
0€30MacHOM HCIOJIb30BAHUM BaXKHEWUIIMX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBIABIIATh XapaKTEPHBIC NPHU3HAKH TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCHOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCaHHUH COCTABA, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COECAUHEHMI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIH30BaTh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyn OpraHMYECKHX BEMIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBATh MOJENIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WUIFOCTPALUUA X
XUMHYECKOTO ¥ TPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OPTaHWYECKHUX BEHIECTB [0 HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUuN (YriIeBOJOpPOAbl, KHUCIOPOA U a30TCOAEpKalllue
COCIMHEHMSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUA), JaBaTh MM Ha3BaHUS IO
cucrematudyeckorr HomeHkiatype (IUPAC), a Taxke NPUBOJIUTH TPUBHAIBHBIC
Ha3BaHMS OTAEJbHBIX OPraHUYECKUX BEIIECTB (ATUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOb, TIHIEPUH, (eHon, (HOopManbAeTH I, aleTalbIeTHI, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIESMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, HeUII0J103a, TJIUIHH);

c(hOPMUPOBAHHOCTh yMEHUS OMPEICIATh BHUIABI XUMHUYECKOHW CBS3U B
OpraHMYECKUX COEAMHEHUX (OJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTh TIOJIOKEHUS TEOPUU CTPOECHUS
opranuyeckux BemiectB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUSI MACChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKkue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IAYHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJIEH, MPOIMHIIEH, alleTHJICH,
oyranuen-1,3, metmnOyranuen-1,3, OeH30JI, METAHOJ, STAaHOJ, STUJICHIJHUKOJIb,
rmIepuH, (EHoJ, aleTanbJeTh]l, MypaBbUHAsT U YKCyCHas KUCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAs KHCJIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKJYy HUMHM YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHil ¢
UCITIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKT€PU30BATh UCTOYHHUKHU YTIIE€BOJAOPOIHOTO
Ceipbst  (HedTh, TPHUPOIHBIM Ta3, VYrojib), CHOCOOBI WX TNEPepadOTKu U
MPAKTUIECKOE IPUMEHEHUE TIPOIYKTOB MIEPEepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJIUTH BBIUUCIEHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOAHOTO BEIECTBA WMJIM IMPOAYKTA
peaklMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh yMEHHWH BJIAJE€Th CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJIb3YeMbIX B XUMHHU MPU U3yUYEHUH BEIIECTB U
XUMHUYECKUX ABJICHUN (HaOt0IeHne, U3MepeHue, SJKCIEPUMEHT, MOJIETUPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS ISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyalldsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIA MOJIb30BAHUS XUMUYECKON
NOCYJIO M J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TakXKe MpaBuia oOpalleHus ¢
BEII[ECTBAMHA B COOTBETCTBHH C MHCTPYKIUSIMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBINOIHATH XUMHUYECKUU
AKCIIEPUMEHT (IIPEeBPAILIEHUS] OPTaHMUYECKUX BEIECTB MPU HArpeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KauyeCTBEHHbIE PEAKUUU OPraHUYeCKHX
BEIIECTB, JCHATypalusi OCIKOB NMpPU HArpEeBaHWM, IBETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMM C TPAaBWIAMH TEXHUKH O€30MaCHOCTH TIpU OOpalieHun ¢
BEIIECTBAMH M J1AOOPATOPHBIM O0OPYJIOBAaHUEM, NIPEACTABISATH PE3YIbTaThl
XUMHUYECKOTO JKCIEepUMEHTa B (OopMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMYyIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHYECKYIO
uHPOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpPEACTBAa MacCOBOM
uHpopmaru, UHTepHeT U Ipyrux);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONAaCHOCTh BO3JEHCTBUS HA KWUBBIE OPTraHU3Mbl ONPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbIca mokazatens [IJIK, moscHsaTh Ha mpuMepax CcrocoObI
YMEHBIICHUSI W MPEJOTBpPALIEHUS HX BPEIHOrO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKA;

JIs O0y4YaroUUMXCsi ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMMYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIMUX OOYYaloIIUXCSA: YMEHHUE HCIOIb30BaATh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anucu XuMHUYeCKuX

bopmyi.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHHUsS Kypca «OOmass m HeopraHUYecKas
XUMHUS» OTPaKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMHUU B TO3HAHUU SIBJICHUU
npupoAsl, B (POPMUPOBAHWUU MBINUICHUS] W  KyJbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MPAKTHIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3J0POBBIO U MPUPOIHOMU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS (XUMUYECKUA SJIEMEHT, aToM, H30ToMl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA O0OBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHMS, XMMUUECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOIHAS ), KpUCTAJUTMYECKAs PEIIETKA,
TANBl XUMHUYECKHX  PEAKLIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJUTUYECKAS JUCCOLUMANMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHAYECKOM peakii, XUMHUUYECKOE pPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOW AUMCCOUMALNM, Nepuoanueckud 3akoH [. M. Menpneneesa,
3aKOH COXPAaHEHHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUMN SI3bIK XUMHH,
MHPOBO33PEHYECKNE 3HAHUS, JICKAIIME B OCHOBE ITOHHUMAHWS NPUYMHHOCTH H
CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH, (haKTOJIOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITMX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN NESITEIILHOCTH YEIIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHMM BBIABIIATH XapaKTEPHbIE MPHU3HAKU TOHSITHUH,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCMOJb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAaHUH HEOPTAaHWYECKUX BELIECTB U MX MPEBPALLCHHUII;

c(hOpPMUPOBAHHOCTh YMEHHM HCIOJb30BaTh XWMUYECKYI0 CHMBOJHKY MJIs
coctaBieHus: (OpMyJl  BEIIECTB W ypPaBHEHUH XMMHYECKHUX  PEaKIIH,
cucteMatuyeckyro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEUIECTB (YrapHblid ra3, YIJEKUCIbIM ra3, aMMHak, TraméHas
U3BECTh, HETALIEHAS U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI OIpPENETSATh BaJCHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHMSX PA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMUecKasi, BOAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIeCTBA (aTOMHas, MOJEKYJSpHasi,
WOHHAs, METAJUIMYECKAs), XapaKTep Cpelbl B BOAHBIX PaCTBOPaX HEOPTaHUYECKHUX
COCJIMHCHM;

c(hOpMUPOBAHHOCTH YMEHHUI YCTaHAaBJINBATh MIPUHAJIEAKHOCTh
HEOPTraHWYECKUX BEHIECTB MO HUX COCTaBY K OMNpEACNIEHHOMY Kiaccy/TpyIe
COEIMHEHUM (MPOCThIE BEUIECTBA — METAJUIBl U HEMETAJIbI, OKCUbI, OCHOBaHUS,
KHUCTIOTHI, aM()OTEPHBIE TUAPOKCUABI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PacKpbIBaTh CMBICI MEPUOANUECKOTO 3aKoHa Jl.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOUTYIO, O0BICHUTEIBbHYIO
U IPOTHOCTHYECKYIO (DYHKIIUU;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepu30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JIeMeHTOB |—4 mnepuogoB Ilepuoandeckoil cucTEMbI
xumudeckux 3nmeMmentoB JI. M. MennmeneeBa, MCHoyib3ys MOHATHS «S-, p-, d-
AIEKTPOHHBIE opouTanmy, «QHEPreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHECHHM
1o nepuoaaM u rpynnam llepuonnueckon cucrembl XuMU4YeCcKux 3yemMeHToB /I, U.
Menpeneesna;

chOpPMHUPOBAHHOCTh ~YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIME
XUMHAYECKUE CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE T'€HETHUYECKOW CBSA3M MEXKIY HEOPTraHWYECKUMU
BEILLECTBAMH C ITOMOILbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKHX PEAKLIN;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMUYECKHUE PEAKLIUU IO
pa3IMYHBIM TpPHU3HAKAM (YUCIY M COCTaBYy pPEArMpYIOIIMX BELIECTB, TEIMIOBOMY
abdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTU
pEeaKklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBIISATh YPaBHEHHUS PEaKUUN pa3TUUHbBIX
THUIIOB, TIOJTHBIE M COKPAIIEHHBIE YPABHEHHs PEaKUil MIOHHOTO OOMEHa, YIYUTHIBAS
YCJOBUS, TPU KOTOPBIX 3TU PEAKIIMHU UAYT JI0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUN TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUeCTBEHHbIM COCTaB pPAa3IMYHBIX HEOPTraHWYECKUX BEILIECTB, pPaclO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEILECTB;

c(hOPMUPOBAHHOCTh YMEHHH  paCKpbIBaTh CYIIHOCTh  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMA MOCPECTBOM COCTABJIEHUS 3JIEKTPOHHOrO OaslaHca
ATUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON
peaKuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

c(hOPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUs] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke CPOPMHUPOBAHHOCTH TPEACTABICHUN 00 OOIMWX HAYYHBIX TPUHIMIAX H
HKOJIOTMYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCICHHUS C HUCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta30B
IpU XMMHUYECKUX PEaKIUSIX, MAacChl BEIIECTBA WIK 00bEMA ra30oB MO0 W3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAcCe WM O0BEMY OJHOTO M3 YYACTBYIOLIUX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3¢ (dexkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHS MacChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIONATH MPaBUJIa MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe NpaBuiIa OOpamieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITTOJTHEHHIO J1a00pPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATb U  BBINOIHATH XUMHUYECKUU
HKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHUIA BOAOPOAA B MPUCYTCTBUM KaTalaW3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BEIIECTB C IOMOIIBID YHHBEPCAIBHOIO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIny,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE peaKIuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIlIEHHE SKCIEPUMEHTAIbHBIX 3a7ad 10
TeMaMm «Metaiel» U «Hemeramibl») B COOTBETCTBHHM C NpPAaBUJIAMH TEXHUKH
Oe3o0macHOCTH TIpHU OOpAaIllEHUH C BEIECTBAMH U J1a0OpAaTOPHBIM 000pPYA0BAHUEM,
NPEICTaBIsATh pPE3yJIbTaThl XUMHYECKOTO J3KCIepuMeHTa B Qopme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peaKIUil U (HOPMYIUPOBATh BBHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHYECKH AaHAIM3UPOBATh XHMHYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
KOMMYHUKaru, IHTepHeT u ApyTHX);



chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKH
1€JIeCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXpPAaHEHUSI CBOETO 3I0POBbS M OKPYXKAKOLIEH MPUPOAHON Cpenbl, OCO3HABATH
ONaCHOCTbH BO3JCHUCTBUS HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX BEIIECTB, IOHUMAs
cvpicn mokaszarens [IJIK, moscHaATe Ha mpumepax CcrnocoObl YMEHBUICHHUS U
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IMO3HAHUSA BEUIECTB U
XUMHYECKUX SIBJICHUI;

JUIS CIIETBIX M CHAa0OBUAAIIMX OOYyYaloOlUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpaiins aisg 3anmucu XuMHYeCKUuX

bopmyL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
N Hanvenosanuepasienon Koun4yecrBoyacoB DJIeKTPOHHbIE
(undposbie)
n/n U TeMIIPOrpaMMbl Bcero Kontpoabnbiepaborel | IIpakTuuecknepadoTbl
o0pa3oBaTe/ibHbIEpeCypPChI
Pa3znen 1.Teopernyeckue 0CHOBBI OPraHMYeCcKOM XMMHUM
[Ipenmer opraHuYeCcKO XUMHUH.
1.1 Teopust cTpoeHUsE OPraHUuYECKUX 3
coequnenuit A. M. bytineposa
Uroronopazneny 3
Pa3znen 2.YrieBoaopoansl
1 [IpenenbHBICYTIIEBOIOPOIBI — )
AJIKaHbI
5 HenpenenbHble yriieBogopOIbL: 6 1
AJIKEHBI, aJIKa/INEHBI, ATKUHBI
2.3 ApoMaTH4eCKUEYTIEBOAOPOIbI 2
54 [IpupoaHbie ICTOYHUKHT 3 |
YIIEBOIOPOAOB U UX MepepadoTKa
Nroronopazneny 13
Pa3nen 3.Kuciopoacoaep:xanueopraHnuiecKuecoeInHeHUus1
3.1 Cnuptel. Denon 3
39 Anppaeruasl. KapboHOBBIE 7 |
KUCTOTHI. CII0XKHBIE YPHUPBI
3.3 VYrineBoanl 3 1
Wroronopazneny 13




Pa3nen 4.A30TcoaepkammeopraHndecKuecoeTuHeHu s

4.1 AMUHBL. AMUHOKHUCIIOTEL. benku 3

Uroronopazneny 3

Pa3znea S.BbicokomolieKyJISIPHbIeCOETUH EHUS

5.1 [Tnacrmaccel. Kayuyku. Bonokna 2

Nroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34




11 KITIACC

Koun4yecrBoyacoB DJIeKTPOHHbIE
Ne HaumeHoBaHnmnepasieioB P —
n/n H TEMIIPOrPaMMBbI Bceero KonTpoabubiepadorsl IIpakTnuecknepadorsl P
o0pa3oBaTejibHbIEPeCyPChI
Pa3zgen 1.TeopeTnyeckneoCHOBLIXMMHUM
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 Ilepuoanueckas cucrema 3
XAUMHUYECKUX djieMeHToB /1. .
Menneneena
12 CrtpoeHueBeniecTna. 4
' MHOroo6pa3s1eBeIecTs
1.3 XUMUYECKUEPEAKINU 6 1 1
Wroronopazneny 13
Paznen 2.HeoprannueckasixuMus
2.1 MerTanbl 1
2.2 Hewmetamibl 1 1
)3 CBs13p HEOPTraHUYECKUX U )
) OpPraHMYeCKUX BEIIECTB
Wroronopazneny 17
Pa3zgen 3.XuMus ¥ :XKU3HL
3.1 XUMHUS U KU3Hb 4
Nroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Temaypoka

KoanuecrBouacos

Bce
ro

KonTpoabHubiepad
OTBI

IIpakTnyeckuepad
OTBI

DJIeKTPOHHbIeHU(PPOBHICOOPA30BATEIHLHBI
epecypcsl

[Ipenmer oprannueckoin
XMMMHH, €€ BO3BHUKHOBCHUE,
pa3BUTHE U 3HAUEHUE.
CrapToBasInarHoCTUYECKasP
abora.

Teopus crpoeHus
OPraHUYECKUX COCITUHEHUI
A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHHUS.
Bxonnasnnarnoctuueckaspad
oTa.

IIpencrasnenue o
KIIacCU(pUKAIIUN
OpPraHMYECKUX BEIIECTB.
Homenknarypa
(cucremaTudeckas) u
TpPUBHUAJIbHbIE Ha3BaHUS
OpTaHU4YCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PAJT

MertaH u 3TaH — NpOCTEUILINE
MPEACTaBUTENM aJIKAHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

OTujEeH U MPONUIEH —
IIPOCTEUIINE NTPEACTABUTEIN
AJIKCHOB

[Tpaktrueckast padora Ne 1.
«[Tonyuenue >TrCHA U
W3yUYEHHE ETO CBOWCTB)

Ankanuensl. byranuen-1,3 u
MeTuiaoyTaaueH-1,3.
[TonydyeHne CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

10

AJKUHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUU PAI.
AnerTnineH —
MPOCTEUIUUNIPEICTABUTEbA
JIKNHOB

11

Brruncnenus mo ypaBHEHHUIO
XUMHYECKON peaKkiuu

12

ApeHbl: 6E€H30J1 U TOITYOII.
TOKCUYHOCTBH apEHOB

13

I'ereTmueckast CBA3b
YTJIEBOJOPOOB,
MpUHAJIEe)KAUX K
paSJII/I‘-IHI:IM KJ1accamM

14

[IpupoaHbie ICTOYHUKHT
YTJIEBOAOPOAOB: IPUPOAHBIN




ra3 " MOIMyTHbIE HEPTSIHbIC
ras3sl, HeTh ¥ MPOIYKTHI €€
nepepaboTKH

15

IIpupoaHbIE HCTOYHUKHU
YTJIEBOJOPOAOB: IIPUPOAHBIN
ra3 " MOIMyTHbIC HEPTSIHbIC
rassl, He)Tb ¥ IPOIYKTHI €€
nepepaboTKH

16

KontponsHas padora o
paszaeny «YriaeBogopOoab»

17

[IpenenbHBIE OTHOATOMHBIE
CIUPTHI: METAHOJ U ATAHOIL.
Bonopoanascssasb

18

MHOroaroMHbI€ CIIUPTHI:
STWJICHIJIUKOJb U TIIULEPUH

19

DeHOII: CTPOCHUE MOJIEKYJIBI,
¢du3nuecKkrue 1 XUMHYECKHUE
CBOICTBA, TPUMEHEHUE

20

Anpaeruapl: GopManbaeTUa U
arerajgpaerun. AeTod

21

OMHOOCHOBHEIE TTPEICITbHBIC
KapOOHOBBIC KHCJIOTHI:
MypaBbHHAS U YKCYCHas

22

[TpakTrueckast pabota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJ€MHOBAs
KHUCIIOTHI, KaK TPEICTAaBUTEIIN




BBICHINX Kap6 OHOBBIX KHUCJIOT

24

Mpblta KaK COJIM BBICIIIHX
KapOOHOBBIX KUCJIOT, HX
MOIOIIIEE IEHUCTBUE

25

CrnoxxHbIe 2(hUPHI Kak
IPOM3BOIHBIC KapOOHOBBIX
KHCJIOT.
lMunponu3cnokHBIXIPUPOB

26

Kupsl: runponus,
pUMEHEeHHe, OHoIoruyecKas
POJIb KUPOB

27

YrieBoasl: COCTaB,
knaccuukanms. Baxxneimme
MIPEICTaBUTENH: TIIOKO3a,
bpykTO3a, caxaposa

28

Kpaxmai u nienmnronosa kak
HNPHUPOIHBIE IIOJIUMEPDI

29

KoHTtponbHas padoTa mo
pazneny
«Kucnopoacoaep:xaiine
OpPTaHHYECKUE COCTUHEHUS»

30

[IpomexxyTouHas arrecTanus
3a kypc 10 kiacca no Xumuu

31

AMWHBI: METHJIAMHH U
AHUJIUH

32

AMUHOKHUCIIOTHI KaK
am(oTepHbIe OPraHuIECKUe
COCZIMHEHUS, UX




OHOJIOTHYECKOE 3HAUECHUE.
IMenTuanl

benku xak npupoaHsie
3 BBICOKOMOJIEKYJISIPHBIE

coeuHeHns.OCHOBHBIE MOHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEUHEHUN

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUMN.

[ImacTmaccsl, kKaydykH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KITIACC

Ne
n/
n

Temaypoxka

KoanuyecrBouacos

Bce
ro

KonTpoabsHubiepa
00TBI

IIpakTHyeckuepa
00TBI

DIeKTPOHHbIeHU(PPOBHICOOPA30BATEIBLHBI
epecypchbl

XUMHUYECKUH DIIEMEHT. ATOM.
DneKkTpoHHas KOH(pUrypauus
aTOMOB

[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHYECKHUX d1eMeHTOB /J[. 1.
Menneneena, UX CBS3b C
COBPEMEHHOU Teopuen
CTPOEHHUS aTOMOB.
Bxomnasmuarnoctuueckaspado
Ta.

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMUMHUYECKUX
3JIEMEHTOB U MX COCIMHEHUIM
0 TPYIIaM U EPUOJaM.
3HayeHHUE NEPUOANIECKOTO
3aKOHA U CUCTEMBI
XUMHUYECKUX djieMeHToB ..
MeneneeBa B pa3BUTUU HAyKU

CrtpoeHue BelecTna.
XuMH4YeCcKas CBA3b, €€ BUIIEI,
MEXaHU3MbI 00pa30BaHUS
KOBaJICHTHOM CBSI3H.
Bonopoanascsssb




BanenTHoCTb.
DJIEKTPOOTPULIATETBHOCTb.
CreneHb OKUCIIEHUS.
BeniecTBa MoIeKyJISIpHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHUS

ITonsTHE O IMCTIEPCHBIX
cucremax. MIcTUHHEBIE 1
KOJIJIOUTHBIE PACTBOPBHI.
MaccoBas qoJisl BelecTBa B
pactBope

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKUX COCAMHEHUH.
I'eneTnueckas cBsI3b
HEOPTraHUYECKHUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Krnaccudukanus XumMuueckux
peaKkurii B HEOPraHMYECKON U
OPraHNYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MaCChl BELIECTB;
3aKOH COXpaHEHUs U
MpeBpalleHus SHEPTUU [IPU
XUMHUYCCKUX PCAKIUAX

CKOpOCTh peakiy.
OO6paTtumbie peakium.
XUMHUYECKOE PAaBHOBECUE

10

[TpakTuueckas padota Ne 1.
«BnustHEE pa3TUYHBIX
(hakTOpOB HA CKOPOCTH




XMMHUYECKON PEAKIIUN»

11

DJIEKTPOJIUTHIECKAS
mucconuanud. Ilorarue o
BOZOpOHOM ToKazarene (pH)
pacTtBopa.
PeakuunnonHoroooMeHa.
['maponuzopraHyecKux u
HEOpPraHMYECKUXBEIIECTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEIIHHBIC PEAKITHH.
[TonsiTre 06 AneKTpoIH3e
pacIIaBoOB U PaCTBOPOB COJICH

13

KonrponsHas padora o
pazaeny «Teopetnueckue
OCHOBBI XUMHUN»

14

Merannsl, UX IMOJOKESHHUE B
[Tepuonuueckoii cucreme
XAUMUYECKUX 3jieMeHTOB /1. Y.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB.
Oo6muedr3nuecKkrecBoicTBaM
€TaJIIoB

15

CrninaBel METaJIOB.
DNEKTPOXUMHYECKUN Psift
HaIpsDKEHUN METaJUIOB

16

XuUMHYECKHE CBOMCTBA
Ba)KHEHUIIIHUX METaJIIOB
(HaTpuii, Kanuii, KaJbIHH,
MarHui, aJJlOMHHUN) U UX




COE€IMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpoMa,
MEIW U UX COCOUHCHUMN

18

XUMU4JeCcKre CBOMCTBA IIUHKA,
J)KeJie3a U UX COEIUHEHUMN

19

[TpakTuyeckas padora Ne 2.
"Permienue
AKCIICPUMEHTAJIBHBIX 3a7a4 110
TeMe «MeTaiei»"

20

Hewmetamisl, ux MonoxeHue B
Ilepnonnueckoi cucreme
XUMUYECKUX 3jieMeHTOB /1. Y.
Meunneneesa 1 0OCOOEHHOCTH
CTPOEHUS AaTOMOB

21

du3nyecKue CBOMCTBA
HEMETAJIJIIOB. AJIOTPONHS
HEMETAIJIOB (Ha mpuUMepe
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoa)

22

XMMHUYECKHE CBOUCTBA
raJioreHoB, CEpPhl U UX
COCTUHCHUN

23

XuMHUUYecKre CBOMCTBA a30Ta,
dbocdopa u UX CoeTMHEHHIA

24

XHUMHYECKHE CBOMCTBA
yriiepoia, KpeMHHUS M X
COCTUHEHUN

25

[IpuMeHeHre Ba)KHEUIINX




HEMCTAJIJIOB U UX COGI[I/IHGHI/Iﬁ

26

O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUH TI0 TEME

«Hewmerannel». Beraucnenus
[0 YPaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TepMOXUMHUYECKUE
pacy€ThI

27

[TpakTuyeckas padora Ne 3.
«Pemenue
AKCIIEPUMEHTATBHBIX 33724 10
TeMe "HemeTamisl"»

28

KontponbHas padoTa mo TeMam
«Metamie» u «HemeTamisy

29

Heopranunueckue u
OpraHMYeCcKHe KUCIOTHI.
Heoprannueckue u
OpraHUYecKHue OCHOBAHUS

30

AMdoTepHbIe HEOPTaHNYECKUE
Y OpraHUYEeCKUEe COCTUHEHHUS.
I'enernueckas cBsi3b
HEOPraHUYECKUX U
OpraHn4CCKuX BCIICCTB

31

[IpoMexxkyTouyHas arrecTanus
3a kypc 11 kimacca mo xumuu

32

Ponb xumun B obecrieueHun
3KOJIOTUYECKOM,
SHEPreTUYECKOMN U MUILEBOMN
0€301acHOCTH, Pa3BUTHHU
MEIMLIUHBI




[IpencraBnenus 06 oOmUX
HAYYHBIX IPUHITUIIAX

33 IIPOMBIIIJICHHOTO MOJIy4€HUs !
Ba)KHEHIIINX BEIECTB
YenoBek B MUpe BELIECTB U

34 MaTepuasoB. XUMuUs U 1

3J0POBBEE YCIOBCKA

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnankoB C.A., AKIIHOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner
» Xumusi, 11 xkmace/ I'abpuensia O.C., Octpoymos WU.T'., Cnankos C.A.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOAUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Xumus. [Toypounsie pazpaboTku. 10 kiacc (6a30BbIi ypoBeHb). MeToandeckoe
nocobue.

Xumus. 11xn. Kaura ans yu. [pod. yp. B 2u. U.2 T'abpuensn u np_ 2009 — 320c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/11-klass
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