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HOACHUTEJBHASA 3AIINCKA

[IporpammMa mO XWUMHUHM Ha YPOBHE CpeAHETO O0O0mero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoii denepanun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
denepabHOI 00pa30BaTEIBLHON MPOTPAMMEI cpeTHero obmero oopazoBanus (DOII
COOQO), npencraBneHHbIx B denepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIIBHOM
craugapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus y4eOHOTO IMpeaMeTa
«XuMus» B oOpa3oBaTelbHBIX opraHu3anusx Poccuiickoit  denepanuu,
peanu3yIoluX OCHOBHbBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3putusa BocnuTanus B Poccuiickoit denepanuu Ha nepuoa a0 2025
roga» (Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabdOTKE MPOrpaMMBbl MO XHMHH, K ONPEAECICHHUIO
oOwiel cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS 00ydaronIuXxcsl CpecTBaMu
yueOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHnentyanpHbie TmonokeHuss ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IIeJIeH,
coJlepKaHMs, PE3yJIbTaTOB OO0y4YeHHs U TpPeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, oJTy4yaeMoe BBIITYCKHUKAMHU
o01reo0pa3oBaTeNbHON  OpraHu3alliy, SBISETCI HEOTHhEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIOIIAM JTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIOUEBBIX I[EHHOCTEH, MPUCYIINX
[EJTOCTHOM CHUCTEME XUMHUYECKOro oOpa3oBaHHUs. OTH IIEHHOCTHU KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, (HOPMUPOBAHUSI MUPOBO33PEHHUS U OOIEH KyJIbTYpPbl
YeJI0BEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U TPUPOJHON cpene. Peanusyercss xuMuyeckoe oOpa3oBaHUE OOYyYaIOIIMXCS Ha
YPOBHE cpeHero o01ero 00pa3zoBaHus CpeCTBaMU YUeOHOTO TpeaAMETa « XUMUSD,
COJIEp’)KaHHE U TOCTPOCHUE KOTOPOTO OMpEeieHbl B MPOrpaMMme MO XUMUU C
y4€ToM crnenupukd HayKd XUMHH, €€ 3HAYCHUS B TMO3HAHUM TPHUPOABI U B
MaTepUaTbHON XKU3HHU OOIIECTBa, a TAKXKE C YUETOM OOIIUX IeJIeH M MPUHIIUIIOB,
XapaKTEePHU3YIONIMX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHEro  OOIIero
oOpazoBanus B Poccutickoit @eneparuu.

XuMuUs Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HayK UrpaeT ocoOyr pojib B
COBPEMEHHOW ITMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (DOPMUPOBAHKE PAITMOHAIIBHOTO HAYYHOTO MBITIUICHHUS, B
CO3/IJaHUE€ 1IEJIOCTHOTO TMPEJCTaBICHUS 00 OKpYKalollleM MHpPE Kak O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE TMOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOILEr0 MHUpPA, OCO3HAHUS B3aWUMOCBS3U MEXKIY
CTPOEHHEM BEIECTB, UX CBOMCTBAMU M BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHUS CTala
HEOTHEMJIEMOM YaCThl0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCIOBUEM YCIICIIHOTO
Tpylla W KM3HM KaXJI0oro wieHa ooOmectBa. CoBpeMeHHass XMMHS KakK Hayka
CO3UJATENIbHAs,, KaK HayKa BBICOKMX TEXHOJOTHM HAampaBieHAa Ha pEIICHUE
MIO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPHEBOM,
HSHEPIreTUYECKOM, MUIIEBON, IKOJIOTHUECKON 0€30MaCHOCTH U OXPaHbI 3[I0POBBSL.

B coorBercTBUM ¢ OOMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpa3oBaHus cojaepxkanue npenmera «Xumus» (10-11 kimaccrl, 6a30BbI YpOBEHb
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0O MM Ui  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOJIKEHUS
00pa3oBaHus B Pa3JIMUHBIX 00JACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckas xumuss» U «OOIIass U HEOpPraHUYEeCKas: XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS. OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWM MO HEOPraHUYECKOW XMMUU (C BKIIIOUEHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKou Xxumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHWUW IPU HW3yYECHUHU
npeaMera oOecrneurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEILECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB Y TEOPHUIl XUMUHU.

Crpykrypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XUMUs» CPOpMUpPOBaHA B MPOrpaMMeE IO XHMHH Ha OCHOBE
CUCTEMHOTO TOAXOJAa K M3YYEHUI0 YYeOHOro marepuana U 0OYCJIOBJIECHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpPEIETIEHHBIX
TEOPETUYECKUX YypoBHAX. Tak, B Kypce OpraHMYeCKOM XUMHU BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCHUYECKOM TEOpUHM CTPOCHHSI OPTraHHYECKUX
COCIMHEHUN, a TaKX€ Ha YPOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX
MpeCTaBICHUM 0 CTpoeHuHu BeliecTB. CBeIeHUs 00 N3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSl B PA3BUTUM — OT YIJICBOAOPOAOB JIO CIIOKHBIX OMOJIOTMYECKU aKTHBHBIX
coequHeHuM. B Kypce  OpraHMyeckoM  XMMHM — TOJYYarOT  Pa3BUTHUE
chOpMHpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs MEPBOHAYAIHHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIMOHHBIX MPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKOU peaKInu.

[lon HOBBIM yIJIOM 3peHUs B IpeaMere «XuMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl WM3YUYEHHBIM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs
TEOPETUUECKH MaTtepual U (PaKTOJIOTUYECKHUE CBEIEHUS O BEIIeCTBAX W
XUMUYECKON peaknmu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHU4ecKas
XUMUS» O00yYarouMMcsl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJOTUYECKHUX MO3ULIUMI,



ryoXke TMOHATh HMCTOPHUYECKOE H3MEHeHHE (yHKUUH 3TOro 3akoHa — OT
00o01mIaroIIei 10 00BACHSIONMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHWA O BaKHEWITUX BEIIECTBAX, X COCTaBE, CTPOCHUH,
CBOMCTBAX W NMPUMEHEHHH, a TaKXXE€ O XUMUYECKUX PEAKIHIX, UX CYLUHOCTU U
3aKOHOMEPHOCTSX IPOTeKaHUs JomoHseTcs B Kypcax 10 u 11 kmaccoB anemMeHTaMu
COJICpKaHUsl, UMEIONIMMH KYJbTypOJOTHUECKANA W TPHUKIAJAHON Xapakrep. OTH
3HAaHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XMMHHM C APYTMMH HayKaMw,
PacKpbIBAIOT €€ POJIb B TO3HABATEILHOM U MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa,
CTHIOCOOCTBYIOT BOCITUTAHHUIO YBaXCHHSI K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU
Y TIPAaKTUYECKUX MPUIOKCHUH XUMUH, TOMOTAIOT BBIITYCKHUKY OPUCHTHPOBATHCS B
OOIIIECTBEHHO M JMYHOCTHO 3HAaYMMBIX MpOOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICITUBATH MH(DOPMALIUIO ¥ IPUMEHSTH €€ JIJIsl TOTIOTHEHUS 3HAaHUH,
peleHus] MHTEIUICKTYaJIbHBIX M SKCTIEPUMEHTABHBIX UCCIIE0BATEIbCKUX 3a/1a4. B
LEJIOM COJIep)KaHue ydyeOHOro mnpeaMera «XUMHsD) JaHHOTO YpPOBHS H3Y4YEHMs
OpPUEHTHPOBAHO Ha (pOpMHpPOBAHHE y 00YUAIOIIMXCS MUPOBO33PEHUECKON OCHOBBI
UIS TIOHMMaHuA (UIOCOPCKUX HIeH, TaKUX KakK: MaTepuajibHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHMYECKOT0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOEHHEM, TIO3HABAEMOCTh IPUPOIHBIX SIBJICHUN MTyTEM dKCTIEpUMEHTA
U PpEIICHUS MPOTHUBOPEYUN MEXKAYy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHHUE POJIM XUMUHU B PELICHUH HKOJIOTUYECKUX MpoodiieM, a
TakKe MpobIeM cOepekeHUsl IHEPTETUUECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nmmane pemenus 3amad  BOCHHUTAHHS, Pa3BUTHUA U COIMAIM3AlAA
oOyyarolmuxcs MNPUHATBIE MNPOrpaMMON MO XUMHHM TOJIXOJbl K OMNPEICIICHUIO
COJEepKaHUusl M TOCTPOCHUSA TNpeaMeTa MpeaycMaTpuBalOT  (HOPMUPOBAHHE
YHHUBEPCAIbHBIX YUEOHBIX ACHCTBHIA, MMEIONTNX 0a30BOE 3HAUCHUE JIJIS PA3TUIHBIX
BUJIOB [ICATEIILHOCTH: PEIICHUS TpoOjeM, TOuCKa, aHaiu3a U 00pabOTKH
uHOpMaIuu, HEOOXOAUMBIX I TPHOOPETCHHS OMNbITa MPAKTUYECKOH W
UCCJIEIOBATENILCKON JESTEIbHOCTH, 3aHUMAIOIIed Ba)KHOE MECTO B IO3HAHHUH
XUMUH.

B mnpaktuke mnpenomaBaHWs XMMHHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs, IIPU ONPEICTICHUN
COJICP)KATEIHHON XapaKTEpUCTUKU IeJIed W3YyYeHHUs MpeaMeTa HampaBICHHEM
MEPBOCTENIEHHONW 3HAYUMOCTU TPAIUIIMOHHO TpU3HAETCA (HOpMHpOBAHME OCHOB
XUMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOM
JESITEIbBHOCTH YEJIOBEKa W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. C
METOJUYECKOW TOUYKH 3PEHHUS TAaKOW IMOAXOM K OMPEICIICHUIO IeNed W3YydCHHS
npeaMeTa SIBJSIETCS BIIOJTHE OTPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMs TJIABHBIMU LIENSIMU HM3y4Y€HHUS IMpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABIsAIOTCS:

e (opmMupoBaHmMe cHCTEMBl XWMHYECKMX 3HAHWA KaK BaKHEUIIEH
COCTaBJISIIONIECH €CTEeCTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIIFOYEBBIC MOHATHUS, (yHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XWMHH,
OCBOGHHE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000111eH1I MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMIIEHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB U XUMHUUYECKHUX PEAKIINA, HEOOXOIUMBIX JIJII IPHUOOPETCHHS YMEHUH
OPHUEHTHUPOBATLCS B MHUPE BEIMISCTB U XWMHUYECKHX SIBICHHH, MMEIOMNX
MECTO B IIPUPO/JIE, B MPAKTUYECKON U IOBCEITHEBHOM JKU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO HKCIIEPUMEHTAa, COOJIIOICHHEM  IIPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTuM, comepxaTesbHasi XapaKTepUCTHKa IIeJIel U 3a/71a4 U3y4YeHus
MpeMeTa B MporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C
HOBBIMU TNIPUOPUTETAMU B CUCTEME CpeaHero ooOumiero oOpazoBanus. CerogHs B
NPEToAaBaHUK XUMHUH B OOJIBIIEH cTeNeHN OTAAETCS MPEMOUYTEHUE MPAKTUYECKOM
KOMIIOHEHTE CoJiepkaHusi OOydeHHWs, OpPUEHTHPOBAHHOW Ha TIOJATOTOBKY
BBIITYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3aluy, BJIQJACIONIETO0 HE HabopoMm
3HaHWM, a (DYHKIIMOHATILHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMH U YMEHHUSIMH
aAKTUBHOTO TIOJyYCHHUS 3HAHUH W MPUMEHEHUS UX B PEATbHOM KU3HM IS PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi31 ¢ 5TUM IIpH M3yYeHUH TIpeaMeTa « XUMHUsD TOMUHUPYIOIIee 3HaYCHUE
MpUOOPETAIOT TaKKE eI U 33/1a4H, KaK:

ajanTanys 00y4arolmuXxcsl K YCIOBUSIM TUHAMUYHO Pa3BHBAIOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIJICKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO TPAMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBSI3AHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

dbopMmupoBaHre y OOYy4YalOIMUXCS  KIIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITCTCHIIUM), WMEIONINX YHUBEPCATHbHOE 3HAYCHHWE IS Pa3IMYHBIX BHUOB
NeATEIbHOCTH: pElIeHHs MpoOJieM, MOoucKa, aHajau3a U 00paboTKku MHGOpMALIHH,
HEOOXOAMMBIX JIJISl PHOOPETEHUS OTBITA S TEILHOCTH, KOTOPasi 3aHUMAaeT BaXKHOE
MECTO B TO3HAHUM XHMHH, a TAaKXe JJIsI OLECHKH C TO3UIUN DKOJIOTHYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUECKHX MPOIIECCOB HA OPTaHU3M
YeJIoBeKa U MPUPOJIHYIO CPEY;



pa3BUTHE IO3HABATEIHLHBIX WHTEPECOB, MHTEIUICKTYyaJbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaroMXcs: CIIOCOOHOCTH CaMOCTOSATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSMHU, UCIIOJIb30BATh
COBpeMeHHbIe HH(POPMAIIMOHHBIC TEXHOJOTUHU ISl TIOUCKA M aHaIHu3a y4eOHOU U
HAYYHO-TIONYJISIPHOM HHPOPMAIIUN XUMUIECKOTO COICPIKaHUS;

(dbopMHpoBaHKE U pa3BUTHE Y O0YUAIOMIUXCS ACCONUATHBHOTO M JIOTHIECKOTO
MBIIUICHUS, HAOII0IaTeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHUU M MPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHWE Yy OOydJarommxcss yOeXKIEHHOCTH B T'yMaHUCTHYECKOW
HAMpaBICHHOCTH XUMHH, €€ BaXHOW POJM B PEIICHUH TJIO00AIBHBIX MpPobdiIeM
PaIMOHATFHOTO MPUPOAONOIB30BAHHUS, TIOMIOHEHHUS SHEPTETHISCKIX PECYPCOB H
COXpaHECHHs TPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIICHHUA K TPUPOAEC M CBOEMY 3/0pOBBIO, a TaK)Ke MPUOOPETEHHS OIIbITa
WCIIONIb30BaHUs TMOJYYCHHBIX 3HAHWUU JUIS TIPUHATHS TPAMOTHBIX PEIICHUN B
CHUTYAIIUsX, CBI3aHHBIX C XUMHYCCKIMH SBJICHHUSMHU.

B yueOHOM mIaHe cpeaHero oOWEro oOpa3oBaHUS MPEAMET «XHUMHUS»
0a30BOT0 ypOBHS BXOJIUT B COCTaB MpeaMETHOH o0nactn «EcTecTBeHHO-HAYYHBIE
IPEIMETHI».

OO11ee YnCco 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiero oopazoBanus, cocrabisieT 136 gacos: B 10 kimacce — 68 gacoB (2
yaca B Hezienmo), B 11 kiracce — 68 gacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKO XUMHH

[IpenmMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEHIECTB U MaTepualoB. Teopus CTPOCHHS OpPTraHHUYECKUX
coequHennit A. M. bytneposa, e€ ocHOBHBIE MosI0KeHUsA. CTpYKTypHBIE (HOPMYITbI
OpraHUYecKux BemecTB. [omomnorusi, wu3oMepus. XHUMHUYECKas CBS3b B
OpPTraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccuUKaIMM OpraHUYecKux BemecTB. HomeHknaTypa
OpraHMYEeCKUX COCJIMHEHUN (CHCTeMaThyeckas) ¥ TpPUBHAIbHBIC Ha3BaHUS
BAXKHEUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YeHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJIEHUE C 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTepruallaMi Ha UX OCHOBE,
MOJICTUPOBAaHUE MOJIEKYJl OpPraHWYECKUX BEIIECTB, HAOIIOJCHUE U OIMCAHUE
JIEMOHCTPAlIMUOHHBIX OMBITOB MO NPEBPAIICHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuM (IU1aBJieHne, OOyTJIMBAHUE U TOPEHNE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM pAn. MeraH u 3TaH —
MPOCTEUIINE TPEICTABUTENIN aJIKaHOB: (U3UYECKME U XHUMHUUYECKHE CBOMCTBA
(peakiuu 3aMelieHUus] W TOpPEHHUs), HAXOXKIACHHE B TMPHUPOJE, IMOIyYEHUE W
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUUECKUN psii. DTUIICH U MPOMUJIEH —
NpPOCTEHIINE TPEACTABUTENIM AJIKEHOB: (PU3MUECKMEe W XUMHUYECKHE CBOWMCTBA
(peakiuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHMS, THApPATAIlMU, OKUCIEHUS W
MOJIMMEPU3ALINN ), TOJyYEHUE U TPUMEHEHHUE.

Ankaauensl: OyTtamuen-1,3 u MetwnOyTtaaueH-1,3: cTpoeHue, BakHEUIINE
XUMHUYECKUE CBOMCTBA (peakuusi monumepusamnuu). [logydeHre CUHTETHYECKOTro
KayudyKa 1 pe3UHBI.

AJIKUHBI: COCTaB U1 OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUYECKUM psifl. ATICTUIICH
— TPOCTEUIMKM MpeACTaBUTEIb AJKUHOB: COCTaB, CTpPOCHHE, (PuU3MUecKue u
XUMHUYECKUE CBOMCTBA (pEaKklUU THAPUPOBAHMS, TaJOTCHUPOBAHUS, THApPATALINH,
TOpEHHUsI), MOJTYyUYCHHUE U IPUMEHEHHUE.

Apenbl. beH3omn: coctaB, cTpoeHue, (U3UYECKHE M XUMHYECKHUE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOTyUYEHUE U TpUMEHEHHe. 10.1yon:
cocmas, cmpoenue,  Quauueckue U  XuMuyeckue  Ceoucmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUSL), nNoyueHue u npumenerue. TOKCUIHOCTb apEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MNPHUHAIISKAIIUMHU K Pa3IuYHbIM
KJIaCCaM.

[IpupogHpIE MCTOYHUKM YIJIEBOAOPOAOB. IIpupoaHBIi Ta3 W IOINyTHBIE
HeTsaHbie Ta3bl. HedTh u e€ mpoucxoxaenue. Crnocodbl mepepaboTKku HePTH:
NEPErOHKa, KPEKUHI (TEpMUYECKUH, KaTalIUTUYeCKuil), nuponu3. IIpomykTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBbIH
yTOJIb U IPOAYKTHI €T0 MePepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX IPEBpALICHUIL:
O3HaKOMJIEHHUE C 00pa3llaMH IJIacTMAacC, KayuyKOB U pe3nHbl, Kouiekiuuu «HepTob»
U «YTO0JIb», MOJAEIMPOBAHNE MOJIEKYJ YIVIEBOJOPOJIOB U TaJOr€HONPOU3BOIHBIX,
IPOBEJCHUE IPAKTUYECKOW PaOOThI: MOJYyUYEHUE STUICHA U U3yUYEHUE ETO CBOMCTB.

PacuérHrbie 3amaun.

Bbluncnenuss 1Mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa,

KOJIMYECTBA MCXOAHOTO BEHIECTBA WJIM MPOAYKTa PEAKIHUH MO U3BECTHBIM MAcCe,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MUJIU MPOTYKTOB PEAKIIUN).

Kuciiopoacoaepskamue oprann4ecKue coeAHHEHUA

[IpenenbHble OMHOATOMHBIE CIOUPTHL. METAaHOT MW ITAHON: CTPOECHHUEC,
dbuznyeckrue M XHUMHYECKHUE CBOMCTBA (peaklMM C aKTUBHBIMH METaJlIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHue), MpuMeHeHue. BolopojaHbie CBA3UM  MEXITy
MOJIEKyJIaMHU CIUPTOB. JlelicTBME METaHOIa U 3TAHOJIAa HA OPTAaHU3M YEJIOBEKa.

MHoroatoMHble  COMPTHL. DTWICHIJIUKOJIb W  T[JIUUEPUH: CTPOECHUE,
dbuznyeckue M XUMHUYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICJTOYHBIMU
MeTaJlJlaMU, KAa4eCTBEHHAsi peakilus Ha MHOTOATOMHbIe CcHpThl). JleiicTBue Ha
OpraHu3M 4esoBeka. [[puMeHeHue rimiepuHa u 3THICHTJTUKOJIS.

deHon: CTpOEHUE MOJEKYJbl, (U3MYECKHME UM XUMHUYECKHE CBOWCTRBA.
Tokcuunocth penosna. [Ipumenenue denona.

Anpneruiel U KemoHvl. DOopMalbIETU]l, AaueTaJbJerui: CTPOCHHE,
bu3nUecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KauE€CTBEHHBIC PEAKIINH ), IOTYYCHUE U IPUMEHEHHUE.

OHOOCHOBHBIE MpeieSIbHbIC KapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHAs
KHUCJIOTBI: CTpOCHHUE, (PU3UUECKUE U XUMHUUECKHUE CBOMCTBA (CBOMCTBA, OOIIME JIJIst
KJIacca KUCJIOT, peakius dTepuduKaIum), mojrydeHue u npumenenne. CTeapuHoBas
Y OJICMHOBAs KUCIIOTHI KaK MPECTaBUTEIH BBICIIMX KapOOHOBBIX KHCJIOT. Mblla Kak
COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 2GUpPHl KaK MPOU3BOJAHBIE KapOOHOBBIX KucCIOT. ['maposnus
coxHbIX 3¢upoB. Kupsl. ['uaponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.

VYrneBonpl:  cocTaB, Kiaccupukanmus — yrieBogoB  (MOHO-, OU- H
noJicaxapubl). [ r0Kko3a — IpOCTEHIINIT MOHOCAXapHua: OCOOCHHOCTH CTPOCHHUS



MOJIEKYJIbI, (PU3HUECKHUE U XMMHUYECKHE CBOMCTBRA (B3aUMOIEHCTBUE C THIPOKCHIOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHoBICHME,
OpOo’KEeHHE TIIOKO3bI), HAXOXKACHUE B MPUPOJIE, IPUMEHEHHE, OMOIOTUYECKAs POJIb.
dotocunTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nenono3bl.  du3nueckue M XMMHUYECKHE CBOMCTBA Kpaxmaina (THApOJIU3,
KAUECTBEHHAs PEAKLIMS C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W HMX MPEBPAILCHUN:
MpPOBE/ICHNE, HAONIOACHUE M ONMUCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Ka4€CTBEHHBIC PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJIa
okcuznoM Mmenu(Il)), MHOroaroMHbIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEpUHA C
rugapokcuoM meau(ll)), anpaeruoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHAA
cepeopa(l) u rugpokcumom wmenu(Il), B3ammopeiicTBUE Kpaxmanaa C HOIOM),
IIPOBEJICHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnrble 3amaun.

Beluncnenuss 1Mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BELIECTB MM MPOJAYKTOB PEAKIIUH).

A3oTcozeprKalme OpraHuuecKue COeqUHEHUS.

AMMHOKHCIIOTHI Kak aM(OTepHbIE OpraHuYecKre coequHeHuss. Pu3nyeckue u
XUMHUUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mOpuMepe TINIHIMHA). buosorudeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTuabl.

benkn kKak NpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. IlepBuuHas,
BTOpUYHAs W TpEeTUYHas CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluu Ha OeJIKH.

DKCIEPUMEHTAIbHBIE METOJIbl M3YUYEHUs BEIIECTB U HMX MPEBPALLECHUN:
HaOJI0ZICHUE U ONMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEIKOB Npu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIHHEHHS

OCHOBHBIE MOHATHUSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOTMMEPU3ALUHU, CPEIHSS MOJIEKYJIIpHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHUN —
MOJINMEPU3ALMS U MOJTUKOHACHCALUS.

OKCNEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX MPEBPAILECHUMN:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peannsanuyst MEeXIIPEAMETHBIX CBA3EH IIPU U3yYEHUU OPTAHUYECKONM XHUMUH B
10 kiacce OCyHIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHME KaK OOIIHMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUSA: SBJICHUE, HAYYHBIN (DakT, rumoTesa,
3aKOH, TEOPHS, aHAIM3, CUHTE3, KJIaCCH(PUKAINS, TEPUOANIHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOAEITUPOBAHUE.

@usnka: MaTepus, DHHEpPrus, Macca, aTroM, OJIEKTPOH, MOJIEKYyJa,
SHEPreTUYECKU ypOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PM3MYECCKUE BETMIUHBI U CIMHUIIB UX H3MEPEHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTMYECKM aKTHUBHBbIE BemiecTBa (O€JIKH, YTIEBOABI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpaibl, TOPHBIE MOPOJIbI, MOJE3HBIE MCKOTIAEMbIE, TOILIUBO,
pECypCHI.

TexHonmorus: mHUILEBbIE NPOAYKTHI, OCHOBBI pALMOHAJIBHOIO MUTaHMUA,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE U KOCMETUYECKUE ITPENapaThl, MaTEPUAIIbl U3
HMCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHUU

XUMUYECKHI 3JeMEeHT. AToM. Sfnpo aroma, H30TONBlL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOUTAISIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpAIUs ATOMOB.

[Tepunognueckuii 3akoH U [lepronyeckas cucreMa XMMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3zb NEpHOJUYECKOTO 3akoHa W Ilepuoamyeckoil CHUCTEMBI
xumudeckux aneMeHToB Jl. M. MeHnpneneeBa ¢ COBPEMEHHOU TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMH MPOCTBIX U CJIOXKHBIX BEUIECTB MO TpynmaM U MEPUOAAM.
3Ha4YeHHE MTEPUOINYECKOIO 3aKOHA B PA3BUTHUH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKas CBsA3b. BUIbl XUMHUYECKOW CBS3U
(koBaJIeHTHasi HEMOJIIpHAash W TOJIApHAs, MOHHAs, METaJuIM4eckas). MeXaHu3Mbl
o0pa3oBaHUsI KOBAJICHTHOM XMMHYECKOW cBsi3M (OOMEHHBIH U  JIOHOPHO-
aKklenTopHblil). BomopoaHas cBs3b. BalleHTHOCTb. DIEKTPOOTPUIIATEIHHOCTD.
Crenenp okucneHus. OHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJISIDPHOTO ¥ HEMOJIEKYJIIDHOTO  CTPOCHMS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbl KPUCTAJUIMYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTALNINYECKOU PEIIETKHU.



[lonATHE O OUCHEPCHBIX cUCTeMaxX. VICTHUHHBIE U KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 107151 BellecTBa B paCTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHN. Howmenxknartypa
HEOPTaHUYECKUX BeEIIeCTB. ['eHeTnuecKkas CBs3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKAIIUX K Pa3JIMYHBIM KJIacCcaM.

Xumuueckas — peakuus. Krnaccupukanuss  XMMHUYECKHMX  peakiuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHUHU. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAaHEHUS U NPEBPALLEHUS SJHEPTUN [P XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XuMmuueckoe paBHOBecHe. DakTOpbl, BIUAKONIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunnun Jle lartense.

Dnekrponutuyeckas auccounanus. CuiapHbie U cinalblie 35eKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCHAs, HEUTPaIbHAas, IEJTOYHAS.

OKHCIINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIHH.

OKCIIEpUMEHTAIBHBIE METOJABl M3YyYEHUs BEIIECTB W HUX MPEBPALLCHUMN:
neMoHcTpauus Tadmun «Ilepuonnueckas cucreMa xuMuyeckux snemeHToB [I. U.
MenpeneeBay, U3ydeHHE MOJENEN KPUCTAUIMYECKUX PEHIETOK, HAOIOJIEHUE H
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUU KaTAIM3aTOPA, ONPEIEICHUE CPEAbl PACTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCAIBHOTO MHAMKATOPA, peaKLIMi HOHHOTO 0OMEHa), MPOBEACHNE
MpaKkTUYECKON padboThl «BiusHue pazauuHbX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3anaumn.

PacuéTtel 10 ypaBHEHUSIM XMMHYECKUX pEakUuid, B TOM YHCIIE
TEPMOXHMHUUYECKHE PACUETHI, PACUETHI C HCIIOJIB30BAHUEM ITOHATHUS «MacCOBasi 1OJISI
BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxkenne HemerauioB B Ilepuomudeckonn  cucreme
xuMuueckux sjeMeHToB [[. M. MennaeneeBa m 0COOCHHOCTH CTPOSHHSI aTOMOB.
®du3nyeckre CBONCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAUIOB (HA MpHUMeEpe
KHUCJI0poaa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAaXXHEUIIIMX HEMETAJJIOB (TrajOT€HOB, CEphI, a30Ta,
dochopa, yriepoma U KpEeMHHUsA) U UX  COEAMHEHUH  (OKCHJOB,
KHCIIOPOACOIEPKAIINUX KUCIIOT, BOAOPOAHBIX COEITMHEHHN).

[IpyuMeHeHne BaXXHENIIINX HEMETAJIJIOB U UX COSIMHEHUM.

Meramisl. [lonoxxenne meraiuioB B llepuoanueckor cucremMe XUMHUUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIEKTPOHHBIX 000JI0UEK
aToMOB MeTayuioB. O0mme ¢gusnyueckne cBorcTBa MeTauioB. CruiaBel METaJUIOB.
DNEKTPOXUMHUYECKHUN sl HAIPSHKEHU METAIIIOB.



XUMUYECKHE CBOMCTBA BAXKHEWIHUX METAUIOB (HATpUM, Kadui, KaJblUW,
MarHui, aTlOMUHUN, IUHK, XPOM, 5KEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crmocoObl MoJydeHUss MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHKE.

DKCHEPUMEHTAJIbHbBIE METOJbl HM3YyYCHHUS BEHIECTB M HX IMPEBpaIlCHUM:
M3YUYCHHE KOJUICKIIMU «MeTalljibl M CIUIaBbl», 0Opa3lloB HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/a4, HaAOJNIOJIEHHEe M OINHCAHHWE JEMOHCTPAllMOHHBIX WU
7a00pATOPHBIX OMBITOB (B3aUMOJACHCTBHE THUJIPOKCHUIA AFOMUHUS C PACTBOpPAMHU
KHUCJIOT U IIeJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTtHbie 3a1aum.

Pacuérpl mMaccel BemecTBa WM 00bEMA ra30B IO W3BECTHOMY KOJHUYCCTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
W3 BEIIECTB UMEET IIPUMECH.

X¥MHS U )KU3Hb

Ponp xuMuu B 00ECIEUEHHM HKOJOTHYECKOM, DHEPreTUYECKOM M MUIIECBOM
0€30MacHOCTH, pPa3BUTHUM MeIUUUHBL. [IOHSITHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECCTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  POMBIIUICHHOTO
MOJIyYCHUS BAXKHEUIIINX BEIICCTB.

YenoBeK B MHUPE BEIIECTB M MAaTEPUAIIOB: BaXXHEUIIUE CTPOUTEIIbHBIC
MaTepuaabl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKW, CTEKJI0, KEepamuKa,
MaTepuabl IJs SIEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ynoOpeHus.

XuMHusg U 300pPOBbE YEJIOBEKA: NpPaBUja HCIOJIb30BAHUS JICKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
MMOBCEHEBHOM >KH3HM.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss  MeXNpeaMETHBIX  CBsI3ed TpU  HM3y4YeHUH OOmmed u
HEOpPraHUYeCKoW XUMHUM B 11 Kjacce OCyIIECTBISIETCA YEPE3 MCIIOJIB30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUM, SBIISIOIIUXCS
CHUCTEMHBIMU ISl OTIEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TMOHSATHS: HAy4YHBIH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHHTE3, KiIacCupUKaIUsi, TEPHOJUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJAECIUPOBAHNUE, U3MEPEHHUE, SIBJICHHUE.

®dusukKa: MaTepus, SHEPTUsl, Macca, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOII, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUN YPOBEHD, BELIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, (PM3MYECKUE BEJIWYMHBI U €IUHUIIBI UX
MU3MEPEHUS, CKOPOCTb.



buonorus: kneTka, opraHuW3M, OKOCHUCTeMa, Ouocdepa, Makpo- W
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIECTB B OPTaHU3ME.

['eorpadus: MUHEpaBI, TOPHBIC MOPOJBI, MOJE3HBIC UCKOMAEMbIC, TOIUIHUBO,
pPECypCHI.

TexHoMOrMsI: XUMUYECKasi MPOMBIIIIICHHOCTh, METAJUTYPTHsl, MPOHU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SIMCTBEHHOE TMPOM3BOJCTBO, IHIICBAS
IPOMBINIJICHHOCTh,  (papMalleBTHYECKas  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IPErapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
3JIEKTPOHHASI TPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHN A ITPOT'PAMMBI 110 XUMHNHA
HA BA3OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

®I'OC COO ycranaBiauMBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
OoOy4YaronMMHUCsL MpPOrpaMM CpelHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM,
METaNpeIMETHbIM M TOpeAMETHbIM). HaydyHo-mMeTonuueckoil OCHOBOM  Jis
pa3paboTKu TJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBHMM € CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PEe3yJbTATOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHETrO
o0111ero 0oOpa3oBaHusl BbIJIECTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYaIOIUMUCS POCCUUCKOM Tpa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTPEEIECHUIO;

HaJIM4KMe MOTUBALIUU K 00YUYEHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTUYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMM YCTAaHOBKAMH, MPUCYIIUMH IEJIOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIM4YKUE MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
[[EJN U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS TMpeaMera «XUMHUsS» JOCTUTAIOTCA B
CAVHCTBE YYEOHOW ¥ BOCIHUTATEIBHON JEATETHHOCTH B COOTBETCTBUU C
T'YMaHHUCTHYECKUMHU, COIMMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU
U HUAealaMd POCCUUCKOTO TPakJaHCKOro 0OIlecTBa, MPUHATHIMU B OOILIECTBE
HOPMAaMH U ITpaBUJIaMU MOBEJEHUS, CIIOCOOCTBYIOIMMH MPOIECCaM CAMOIIO3HAHMSI,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH OOYJAFOIITIXCS.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS TIpeaMeTra «XHUMHUS»  OTpakaroT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEIIPHOM M MPAKTHUUYECKON JeATEIbHOCTH
oOyyJarommxcsl Mo peaau3aluy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpaaIaHCKOro BOCIIMTAHUS:

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKECHUS K 3aKOHY U ITPaBOMOPSIIKY;

MPEACTABIICHUS] O COIMAIBHBIX HOPMax W TMPaBWIAX MEXKIMIHOCTHBIX
OTHOILICHUN B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU JAEATEIHHOCTU TIPU CO3AAHUH YICOHBIX
MIPOCKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33/1a4, BEITOJTHEHUH XHMHUYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TMOHHUMATh M TNPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIM3€E PAa3IMYHBIX BUJIOB yUeOHOU IeATeTbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

[IECHHOCTHOTO OTHOIICHUSI K MCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTE€UYECTBECHHOM XHUMUU;

YBaXXEHHUSI K TpOLecCy TBOpPYECTBA B 00JIACTU TEOPUM M MPAKTHUUECKOTO
MPUMEHEHUSI XMUMUHU, OCO3HAHUS TOTO, YTO AOCTHXKCHUS HAyKH €CTh PE3yJbTar
JUIMTENIbHBIX ~ HAONIOJICHUN, KPOMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPYy/Aa YYEHBIX U MPAKTUKOB,

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUYCHHUH U TIOCJICIYIOIIEM aHAJIU3E
uH(OPMAIUU O TIEPEIOBBIX TOCTIXKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallud, CBA3aHHBIC C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUsI, OPUCHTHUPYSACh HA MOPaIbHO-HPAaBCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE M IMOCTYNKH CBOMX TOBapUIIEH C
MO3UIMI HPABCTBEHHBIX W IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM ITHX
MOCTYTKOB;

4) hopMHUPOBaHUSI KYJIHLTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOoBOr0 M  0Oe30MmacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJI O€30MacHOro OOpallleHusi C BEHIECTBAMU B OBITY,
TOBCEIHEBHOM KU3HU U B TPYAOBOU AEATEIBHOCTH;

MOHMMAHUSl LIEHHOCTH TPaBWJl WHAWBUIYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacCHOr0 MOBEACHUS B CUTYaLIUSIX, YTPOKAIOIIMX 3JI0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) TPpy10BOT0 BOCIIUTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIIbCKOM
JEATEeTLHOCTH, OOIIECTBEHHO TOJIE3HOW, TBOPUYECKOM W JAPYyTHX  BHJAX
JeATEIIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YaCTUE B PEIICHHH MPAKTUYECKHX 3a4ad
COI[MAJIbHOM HAIMPABICHHOCTH (B paMKax CBOEIro Kjacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NMPEIMETHBIX 3HAHUMN IO XUMHUH;

YBAKEHUS K TPYAY, JIOJAAM TPYJa U pe3yJibTartaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYATBLHON TPACKTOPUHU
oOpa3oBanus, Oyayied MNpopeccuu W peanu3aludd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
NOTpeOHOCTEN 0011IeCTBA;

6) 3K0JI0rHYecKOro BOCITUTAHMS:

HKOJIOTMYECKU 1€JIeCO00pPa3HOT0 OTHOIICHUS K TPUPOJE, KaK HCTOUYHUKY
CYIIECTBOBAHMS KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAJIBHOTO XapakTepa 5KOJIOTMYECKUX MpoOieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOTHON U COLUAIBHOM CPEBI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JOCTHXKCHUN XUMHUHU  JJIsS
pelIeHus: BOIPOCOB PAlMOHAIIBHOTO IPUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHS JCHUCTBUM, IPUHOCIIIMX Bpel OKpPYKaroLIleu
MPUPOJIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSITHBIE AKOJOTHUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS Pa3BUTOTO SKOJIOTUUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA NEATEIbHOCTH 3KOJIOTUYECKOU HAIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLUAIBHON
MpaKTUKe, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH UJICOJOTUU
xemogoOuu;

7) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CcHenUu(UKA XUMUU KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO
MpPEACTaBICHUS] 00 OKPYXAIOIIeM MHUPE KaK O €AMHCTBE MPUPOJLI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH TPOOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHHM JUISI COBPEMEHHOM
IUBUJIM3ALUN: B €€ TYMaHUCTUYECKOM HAIPaBICHHOCTH U BAXKHOM POJIM B CO3aHUU
HOBOM 0a3pl MaTEPHAIBHONW KyJbTYphl, PEIICHUH TJIOOATBHBIX MpoOIeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, SJHEPTETUUYECKOM, MUIIEBOU U

AKOJIOTMYECKON 0€30MacHOCTH, B pa3BUTHH MEAUIIMHBI, 00€CTICUCHUHN YCIOBUN
YCIEUTHOTO TPY/Ia U KOJIOTHYECKH KOM(OPTHOM KU3HU KAXKIOTO YJIeHa 00IIEeCTBa;
€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: MOHUMAHUA CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BaTh
MOJTy9aeMbI€ 3HAHUS JIJISl aHAIM3a U OOBSICHEHHS SIBJICHUIN OKPYKAIOIIEro MUpa 1



IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKIIOUEHHUS Ha
OCHOBE Hay4YHbIX (DaKTOB M UMEIOUINXCS JAHHBIX C UEIbIO MOJYyYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOATENIbHO HCIIOJIb30BaTh XWMUYECKHE 3HAHUS IS
penieHust Ipo0ieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENBCKON IESITENBHOCTH;

TOTOBHOCTM M CIOCOOHOCTM K  HENpPEepPhIBHOMY  OOpa3OBaHHMIO H
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHMM 1O XHMHH B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMU;

MHTEpeca K 0OCOOCHHOCTAM TpyAa B paznuyHbIX chepax nmpodeccruoHambHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbie pe3yJibTaThl OCBOCHMSI YUE€OHOIO MpeaMera « XUMHUsS» Ha
YPOBHE CpPEeHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYHMBIC JUISE dbopmMupoBaHUs MHPOBO33PEHUS 00yJaroIIMXCs
MEXKIMCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIEHAYYHbIC MOHATHUS, OTpakarollue
IETIOCTHOCTh HAy4YHOM KapTHHBI MHpa U ChHenudUuKy METOJOB TMO3HAHMUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPIus, sIBJIICHUE,
MPOIIECC, CUCTeMa, Hay4YHBIN (DAKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOopHs, UCCIeA0BaHNE, HAOII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUEC);

YHUBEpCAJIbHBIC y4eOHbIE NEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,
pEryJisTUBHBIE), oOecneunBarone GpopMupoBaHre (PyHKIIMOHATbHONTPaMOTHOCTH
1 COITMAJIbHON KOMIICTECHIIMHM O00yJaroIIuXCs;

CITOCOOHOCTh oOyJarommxcsl HCII0JIb30BaTh OCBOCHHBIC
MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC yYCOHBIC
JICUCTBHS B ITIO3HABATEILHOW U COIMAIIBHON TTPAKTHUKE.

MertanpenMeTHbIe Pe3yJbTaThl OTPAKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMH  TI0O3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTHBHBIMH
JICUCTBUSIMU.

Osaaenue YHHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
HeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeHCTBHA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTpENEeNATh LU JACATEILHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JIOCTHXKEHU S, COOTHOCUTD PE3YJIbTAThI 1€ TETLHOCTH C TOCTABICHHBIMHU LIEISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS —
BBIJICISITh XAapaKTEPHbIC MPU3HAKKU TMOHSATUM W YCTAHABIMBATH UX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS JIJIsl OOBACHEHUS OTACNIbHBIX (PaKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHUS M KPUTEPUU s KJIACCU(PUKALUU BEUIECTB MU
XAMHUYECKUX PEAKIUN;

yCTaHAaBIMBAaTh INPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUECKHE PACCYKIEHUS (MHIYKTUBHBIC, JEIyKTUBHbBIE, I10
aHAJIOTMM), BBIABIIATh 3aKOHOMEPHOCTH W HPOTUBOPEYHMS B pPaccMaTpPHUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHATH B MPOLECCE MO3HAHUA, UCIIOIb3YEMBIE B XUMUU CHUMBOJINYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30OBBIBATH MOJIEIbHBIC TPEICTABICHUS — XUMHUUECKUN
3HAK (CMMBOJI) 3JIEMEHTA, XUMHUYECKasi (opMyJia, ypaBHEHUE XUMHUECKOW peaKuu
— IIpU PEIICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJIEIbHBIE MPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX IMPHU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HCCIEN0BATEIbCKUE NeiiCTBHUS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
peaKkuu;

(GopMyIUpPOBATh LIENIN U 33141 UCCIEAOBAHMS, UCIIOJIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAu€CTBE HHCTPYMEHTA
MO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPAaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEJbHOIO IUIAHUPOBAHUS W  IPOBEACHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMsI HAOMIOJaTh 3a XOJ0M
npolecca, CaMOCTOATEIbHO MPOTHO3HPOBATh €ro pes3yibTar, (HOpMyIHpOBaTh
000O0IIEHHS ¥ BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YyJIbTaTOB MCCIEI0BaHNUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJIETaHHON padoTe;

npuoOpeTaTh ONbIT YYEHHYECKOW HCCIENOBATENbCKOM W MPOEKTHOU
JESITEIBHOCTH, TMPOSBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHMS TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B
MTO3HAHUSL.

3) padora ¢ uHpopManueii:

OPUEHTHPOBAThCSI B PA3IUYHBIX HMCTOYHMKAX HHOpMau (HAy4dHO-
NOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CHpPaBOYHBbIE IOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTABIICHUS], KPUTUUECKU OLIEHUBATH €€ JIOCTOBEPHOCTh MHENPOTUBOPEYHBOCTb;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHATH PA3TUYHbIE METOJbI IMIPHU MOUCKE U
orbope wuHpOpMalMK, HEOOXOAUMOW [JIsi BBIMNOJHEHHS Y4YEOHBIX 3ajad
OIpENENEHHOIO TUIIA;

npuoOpeTaTh OIBIT HCIHOJB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTMH U PA3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TpeacTaBICHUA
uHbopMaluu (cxembl, TpaduKu, AMATPAMMBI, TAOIHIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPH pabOTE ¢ XUMHUUYECKOM
uHpOpMalen: MPUMEHITh MEXKIpEAMETHbIE ((PU3NYECKUE U MATEMaTUYECKUE)
3HAaKU U CUMBOJIBI, (pOpMyJbl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HaIJISTHOCTH.

OByaseHue yHUBepCaIbHBIMH KOMMYHUKATHBHBIMY 1eHiCTBUSIMH

3aJlaBaTh BOIPOCHI IO CYHIECTBY OOCYKIAa€MOIl TEMBbI B XOJ€ AUAJIOTa W/WUIN
JUCKYCCUM,  BBICKAa3bIBaTh  MJEU, (HOPMYJIHpPOBaTH CBOM  IPEJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

BBICTYNATh C NPE3EHTAlUEd pe3yJIbTaTOB MO3HABATEIbHON NEATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKON pabOThl MO HCCIIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaju3aluu YUYeOHOro MmpoekTa u (opMyIHpOBaTh BBIBOIbI
10 pe3ysibTaTaM MPOBEAEHHBIX MCCIEIOBAHUN IyTEM COTJIACOBAHMS IMO3MIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHA MHCHUSIMU.

OgByaieHue yHUBePCAJIbHBIMH PeryJIATUBHBIMHU JAeHCTBHAMM:

CaMOCTOATENIbHO IJIAHUPOBATh M OCYIIECTBISTH CBOK IO3HABATEIBHYIO
NEeATEIbHOCTh, ONpenesas €€ Leau W 3aJayd, KOHTPOJMPOBAaTH U IO MEpE
HEOOXOAMMOCTH KOPPEKTHUPOBATHh MpeAjiaraéMblii  ajdropuT™M JEHCTBUA TpH
BBINIOJIHEHUHM YYEOHBIX W HCCIEIOBATEIbCKUX 3aJlay, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C Y4YETOM MOJY4YeHHs HOBBIX 3HAaHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOaHaIN3a U
CaMOOLICHKHU.

IHNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHS
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHHM O XHMMHUYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, POJIU XUMHUU B TO3HAHUU SBJICHUI PUPOJIbI,



B (OpPMHUPOBAHWUU MBINUICHUS W KYJIbTypbl JUYHOCTH, €€ (yHKIIMOHATIHLHOU
IPAMOTHOCTH, HEOOXOIMMOM ISl pEIICHUSI MPAKTUYECKHUX 3a/1a4 U SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIIEHHS K CBOEMY 37I0POBBIO U IPUPOIAHON CPEIE;

BJIAJICHUE  CUCTEMOW  XHMHYECKHX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMHYECKUH OSJIEMEHT, aToM, JJIEKTPOHHAS
000JI04Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATEIHLHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpalIEHHas), MOJb, MOJIIpHAs
Macca, MOJISIpHBI 00BEM, YIIIEpOAHBINA CKETNET, (PYHKIIMOHANIbHAS TPYIITa, paguKal,
WU30MEPHSI, ©30MEPBI, TOMOJIOTUYECKHI PAAJI, TOMOJIOTH, YTIJIEBOIOPOIbI, KHCIOPOI U
a30TCOAEpXKAIIME COCOUHEHHUS, MOHOMEp, TMOJIUMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI); TEOPUM U 3aKOHBI (TE€OpHUsl CTPOCHHS
oprannueckux BemiectB A. M. ByTiepoBa, 3akOH COXpaHEHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XHMHH; MHPOBO33PECHUYECKHE 3HAHMS,
JeXalye B OCHOBE IOHUMAHMUS MPUYMHHOCTA M CUCTEMHOCTH XHMHYECKHX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHHWS O CBOWCTBAaX, COCTaBe, NOJYYEHUH U
0e30MacCHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BEIIECTB B OBITY H
NPaKTUYECKOHN JESATEIbHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHHM BBIABISATH XapaKTEpPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCMHOJIb30BATh COOTBETCTBYIOUIUE IMOHATHS HPU
OMHMCAHUM COCTaBa, CTPOEHHUS U MIPEBPAILECHUA OPraHUYECKUX COCTMHEHHI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CHUMBOJUKY ISt
COCTABJICHHSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn OpraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEaKIIUi,
M3TrOTaBIIMBaTh MOJIENIM MOJIEKYJI OPraHMYECKHX BEUIECTB I WJUIFOCTPAlMU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHHS;

c(OpMHPOBAHHOCTh YMEHUW YCTAaHABIIMBATh MPUHAMIECKHOCTb H3YUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJlaccy/rpynne coeauHeHUud (yIrJIeBOJIOPOJIbl, KHUCIOPOA U a30TCOJAEpXkallue
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS), JaBaTb MM Ha3BaHHS IO
cucrematnueckoir HomeHkiaatype (IUPAC), a Takke NpHUBOAWTH TPHUBHATIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHWYECKUX BEIIECTB (ATUJIEH, NPOIMUJIEH, AlETUIIEH,
ATWJICHIJIMKOb, TIHIEpUH, (HEeHos, GopManbAerull, aleTanbIerul, MypaBbUHAs
KHUCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIFOK034,
bpykTO3a, Kpaxmal, IeJUTI0103a, TIUIKH);

chOpPMHPOBAHHOCTh YMEHHUSI OMPENCIATh BHUIBI XUMHUYECKONH CBS3U B
OpraHUYECKUX COCIUHEHUSX (OJMHAPHBIEC U KPATHBIE);

cOPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKEHUS TEOPUH CTPOEHUS
oprannyeckux BemectB A. M. byTnepoBa aisi 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBA U CTPOEHUsI; 3aKOH COXPAHEHHsI MACChl BEILECTB;



c(OpMUPOBAHHOCTH YMEHHH XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHUYECKHE CBOWCTBA THIMYHBIX TMPEJACTABUTEICH PpAa3IMYHBIX KJIacCOB
OpraHMYeCKUX BEIIECTB (METaH, 3TaH, ’TUJICH, IPOIUJICH, alleTuIeH, OyTaaueH-1,3,
MeTu0yTaaueH-1,3, 6eH30J1, METaHOJI, TAHOJI, ITHJICHIJINKOJIb, TJIUIIEPUH, (DEHOT,
aleTaNbIeTU, MypaBbUHasl U YKCYyCHAasl KMCJIOTHI, TJI0K03a, KpaxMmal, HEeJUII0JI03a,
AMUHOYKCYCHAsl KHCIJIOTa), WUTFOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKIy HUMHU
YPaBHEHUSMHA COOTBETCTBYIOIIMX XHMHYECKUX PEAKIHA C MCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOYHUKHU YTJIEBOIOPOIHOTO
CBIpbsl (HE(Th, MPUPOIHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePa00OTKH U MPAKTUIECKOE
MIPUMEHEHUE TIPOAYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHHA TPOBOJUTH BBIUMCICHUS TI0 XHUMHUYCCKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM IMPOIYKTa
peaKIMH MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUM BIAJAETh CUCTEMOMN 3HAHUI 00 OCHOBHBIXMETO1aX
HAy4YHOTO IIO3HAHMS, HCIOJB3YEMBIX B XUMHU TIPH U3YYCHUU BEIIECTB U
XUMUYECKUX SBICHUH (HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JJIsi TPUHSATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C BEHIECTBAMU U UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MTPaBUJIA MTOJIB30BAHUS XUMUYECKOM
MOCYJIO W J1TabopaTOpHBIM O00OPYJIOBaHMEM, a Tak)Ke MpaBuia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBIIOJTHEHHUIO JaOOpPaTOPHBIX
XUMUYECKUX OIBITOB;

c)OPMHPOBAHHOCT, yMEHUH TUJIAHUPOBATh W BBIMOJHATE XUMHWYCCKHUN
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAHUYECKHUX BEIIECTB MPY HarpeBaHUU, TIOJyICHHE
ATUJICHA U U3YUYCHHE €T0 CBOMCTB, KAYECTBECHHBIC PEAKIIMA OPTaHUICCKUX BEIIICCTB,
JeHaTypaius OCTKOB MPU HarpeBaHUH, IIBETHBIC PEAKITUU OCJIKOB) B COOTBETCTBHUH
C TMpaBWIaMH TEXHUKHA O€30MacHOCTH TIPH OOpaIlleHWd C BEIIeCTBAMHU W
Ja00paTOPHBIM  000pYAOBaHWEM, MPEJACTABIATH PE3YJbTaThl XHUMHUYECKOTO
dKCIIEpUMEHTa B (OpME 3aluCH YpaBHEHUH COOTBETCTBYIOIIUX pEAKIUH M
(GbopMyIUPOBATh BEIBOIBI HA OCHOBE ITHX PE3YIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTHUYECKH aHAIM3UPOBATh XHUMHYECKYIO
uH(OpMAIUIO, TOIy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOU
uHpopmanuu, MIHTepHET 1 ApyTHX);

chOpPMHPOBAHHOCT, ~ YMEHMH  coOdrofaTh  MNpaBWia  SKOJOTUYECKU
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYAOBOM JACATENBHOCTA B IIEISAX
COXpaHEHUs CBOETO 3/10POBBS U OKPY’KAIOIIEH NPUPOTHOM CpeAbl, OCO3HABATH



OMAacCHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBbI OINPEIEIEHHBIX OPraHUYECKUX
BellleCTB, MoHuMasi cMbica mokazarens [1JIK, moscHsATh Ha mpumepax CIOCOObI
YMEHBILICHUS U TPEAOTBPAILIECHUS UX BPEAHOTO BO3AECHCTBHS HA OPraHU3MYEIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMHU 3JI0POBBSI: YMEHUE
NPUMEHATh 3HAHHUS OO0 OCHOBHBIX JOCTYIIHBIX METOJaxX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX M CIHA0OBWISIIMX OOYYAIOIIMXCS: yMEHHE WCIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmyI.
11 KIIACC

[IpeameTHble pe3yibTaThl OCBOEHHUsA Kypca «OOmas M HeopraHudeckas
XUMUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBJISAIONIEH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHUU SABJICHUN MPUPOJIBI,
B (OpPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (yHKIHUOHAIHHOM
IPaMOTHOCTH, HEOOXOUMOM JJI pelIeHUs] MPaKTUYECKUX 3a/lady U IKOJIOTUUYECKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 370POBbIO U IPUPOIHOM CpeEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHWUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraloNIUe MOHATHSA (XMMHYCCKUH JJIEMEHT, aToM, Hm3o0Tom, S-, pP-, d-
AJIEKTPOHHBIE OpOWUTAIM aTOMOB, WOH, MOJIEKYJia, MOJb, MOJISIPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIIEHb OKUCIECHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKast, BOJAOPOAHAS), KpUCTAITMYECKasl pereTka,
TUMBl ~ XUMUYECKUX  pEaKlHi, pacTBOp, DJIEKTPOIUTHI, HEJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALIMS, OKHUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON peaklud, XUMUYECKOE PABHOBECHE); TEOPHUH U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON JucCcolranuu, nepuoanueckuid 3akoH [[. M. Menneneesa,
3aKOH COXPaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTUHU
Py XUMUYECKUX PEaKIHUX), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IMMOHMMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XWMUYECKHX SIBIICHUU, (HaKTOJIOTUYECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJIydEHUH M 0€30MacHOM HCIOJIb30BAHUM BOXKHEHIITMX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTU YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIC TPU3HAKKU TOHSTHH,
yCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHSATUS MPU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEeBpaIlCHUM;

c(hOpPMHPOBAHHOCTh YMEHHM HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY ISt
cocTaBiieHHsT (POPMYJI BEHIECTB M YpPaBHEHUN XUMHUYECKUX PEaKIIUMH,



cuctematuueckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BeleCTB (yrapHblid ra3, YrJEKHCIbIA ra3, aMMHak, Tami€Has
U3BECTh, HETAIEHAs! U3BECTh, MUTHhEBAs COJIA, TUPUT U JPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINPEACIISITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPO/IHAS) B COETMHEHHSIX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BELIECTBa (aTOMHAas, MOJEKYJSpHas,
MOHHAs, METAJJTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHH YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHWYECKUX BEILIECTB 0 MX COCTaBYy K ONPEAENIEHHOMY Kiaccy/TpyIie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MIEPUOIUYECKOTO 3aKOHa /I.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHUX 3JieMeHTOB 1-4 mnepuonoB Ilepuoanyeckoil CUCTEMBI
xumudeckux syeMeHToB J[. M. MenngeneeBa, HCIONB3ys IMOHATHS «s-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB M UX COCAUHEHUHN MO IMEpUONaM U
rpynmnam [leprnonnueckoit cucremsl xumudeckux 35eMmeHToB . . Menneneesa;

c(hOpMUPOBAHHOCTh ~YMEHHMH  XapakTepu3oBaTh (ONUCHIBaTH)  OOIIUE
XUMUYECKAE CBOWCTBA HEOPraHUYECKUX BEUIECTB  PAa3jIMYHBIX  KJACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3U MEXKJYy HEOPraHWYECKHUMH
BEILECTBAMH C ITOMOILBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PHUIIMPOBATH XMMUYECKHE PEAKIMH TI0
pa3MYHBIM TPU3HAKaM (YUCIY UM COCTAaBY pPearupyroniux BELIECTB, TEIIOBOMY
ahdexTy peaknuyd, U3MEHEHUIO CTETCHEW OKUCIICHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKIuu, y4acTHIO KaTaanu3aTopa);

c(OpMHPOBAHHOCTh YMEHHHM COCTaBISITh YpPAaBHEHMs PEAKIMil pa3IMnyHBIX
THUIIOB, MOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIMil HIOHHOTO 0OMEHA, YUUTHIBAS
YCJIOBHUSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;

cOPMHPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAOIINE
KAUECTBEHHBII COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPAaCIO3HABATh
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;



cOPMHUPOBAHHOCTh YMEHUH  PACKPBIBATh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPECTBOM COCTABIICHUS 3JEKTPOHHOTO Oajlanca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3IuYHbIX (PAaKTOPOB; XapaKTEP CMEIICHUS XUMUYECKOTO PAaBHOBECHSI
B 3aBUCHUMOCTH OT BHeIIHero Bo3aeicTeus (mpuniun Jle [larense);

chOPMHPOBAHHOCTh YMEHHUW XapaKTePU30BaTh XHMHYECKHE IMPOIIECCHI,
JeXallue B OCHOBE MPOMBIILIEHHOTO MOJYYEHUSI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUA 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIUUCICHHUS C KCIOJIb30BAHUEM
MOHSITUS «MAacCOBasi JA0JIs BEILIECTBA B pACTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MpU
XUMUYECKUX PEaKIUsIX, MAcChl BElIECTBa WM O0OBEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIUX B PEaKIUU
BEILIECTB, TEIJIOBOrO 3(P(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHMSI MacCChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTHUU;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATH MTPaBUJIa MOJIb30BAHUS XUMUYECKOU
NocyIol U J1abopaTOpPHBIM O0OpPYJOBAaHHMEM, a TakKe MpaBuia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLMSAMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHUW TUIAHUPOBATH M BBIMOJTHATH XUMUYECKUN
AKCTIEPUMEHT (pa3yioKEHHE MEPOKCUIA BOJOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
OMpeNesICHue CpeAbl PAaCTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW PEaKIINH,
peakiuu MOHHOTO OOMEHA, KaueCTBEHHbIE PEaKIMu Ha Cylbdar-, kapOOHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHS, PENIEHUE SKCIEPUMEHTAIBHBIX 337a4 IO
temam «Metauib»y u «HemeTamwibl»y) B COOTBETCTBUU C MpaBUJIAMU TEXHUKHU
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIaDOPAaTOPHBIM 000PYI0OBAaHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (OpME 3alucH
YpaBHEHHM COOTBETCTBYIOIINX PEAKIIUA U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE ITHUX
pe3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUU KPUTUUYECKU aHAIM3UPOBATh XUMHUYECKYIO
nHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelICcTBa MacCOBOM
KOMMYyHUKaruu, MHTepHeT u ApyTHx);

chOpPMHPOBAHHOCT,  YMEHHH  CcOOMIOAaTh  MpaBWiia  DKOJIOTHYECKU
1[EJIeCO00pa3HOro TMOBENECHUSIT B OBITY W TPYAOBOM JAESATENBHOCTH B UEIAX
COXpaHEHHUs] CBOEro 3J0POBbS U OKpYKaroUIeH NPUPOAHONU Cpefbl, OCO3HABATH
OMacCHOCTh BO3/ICHCTBHS Ha KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAS



cmbicn mokazarens [IJIK, moscHaTe Ha mpumepax CcrnocoObl YMEHBIICHHUS U
IPEIOTBPAIICHUS X BPEAHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKa,;

JUIsL OOYYaroUMXcs ¢ OIPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI: YMEHHE
IPUMEHATh 3HAHHMS OO0 OCHOBHBIX [JOCTYIHBIX METOJAX IIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHUMN;

JUIS CIIENBIX M CHa0OBUASIIMX OOYy4YaloOIIUMXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 cHCTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB 4 TeM (uudposbie)
Ne o/ Kontpoabnbie | IlpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHMYeCKO XMMHMHU
[Ipenmer oprannyeckoii xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 6
M. bytneposa
Hroro o pasneny 6
Pa3nen 2. YriieBoaopoasl
2.1 [IpenenbHbIE YTIEBOAOPOIABI — AIKAHBI 4
59 HenpenenbHble yriieBogOpPOIbI: AJIKEHBI, 12 1
' AJIKAUEHBI, aJIKUHBI
2.3 ApoMaTudeckue yrieBo10poabl 4
54 IIprpoaHbIE HCTOUYHUKH YTIIEBOJOPOIOB U 6 1
' UX nepepadoTKa
Hroro no pazneny 26
Pazaen 3. Kuciiopoacoaep:kanue opraHu4eckue coeuHeHust
3.1 Crnuptsl. deHoun 6
Anpaerunpl. KapOOHOBBIE KUCITOTHI.
3.2 JCTIARE: B 14 1
Crnoxubie 3¢upbl
3.3 VYrneBoasl 6 1




Uroro no pazaeny

26

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA

4.1 AMUHBI. AMUHOKUCIOTHL. benku 6
Hroro mo pazneny 6
Pa3jnen 5. BoicokomosiekyJisipHble coeInHeHusI

5.1 [Tnactmaccel. Kayuyku. Bonokna 4
Htoro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

Kosun4vecTBO 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/esioB H TeM un¢ppoBbIe
Ne o/ P Kontpoabnubie | IpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3zjnen 1. TeopeTuyeckue 0OCHOBbI XMMHH
Ctpoenue atoMoB. [lepuonnueckuii 3akoH
11 u [lepuonnueckas cucremMa XUMHYECKUX 6
anemenToB J[. 1. MenneneeBa
12 Ctpoenue BemectBa. MHOToOOpas3ue 3
' BEILIECTB
1.3 XUMHYECKUE peakuu 12 1 1
Hroro no pazneny 26
Pa3nen 2. Heopranmueckasi XuMusi
2.1 Merannsl 12 1
2.2 Hewmeranms 18 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 4
' BEIIECTB
Hroro no pazneny 34
Pa3nen 3. XuMus 1 )KHM3Hb
3.1 XuUMHS ¥ )KU3Hb 8
Hroro 1o pasneny 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 2 3







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC
KoimmyecTBo yacoB DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie | Ipaxkruueckue fll3y‘leﬂl/lﬂ :)Iﬁ[()bal;osaTeanue
padoThbI padoThI pecypes:
1 [Ipenmer opraHn4eckoi XUMuH, €€ 2
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHUE
Teopust cTpoeHUS OPraHUYECKUX
2 coequnenuii A. M. Bytneposa, eé 2
OCHOBHBI€ ITOJIOKEHUS
[IpencraBienue o ki1accupuKauu
3 opraHuueckux semects. Homenknarypa 5
(cucrematuyeckasl) U TpPUBHAIbHbIE
Ha3BaHUs OPraHMYECKUX BELLECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 2
TOMOJIOTHYECKHUH Psif
5 MertaH u 3TaH — npocTenIne 2
IIPEJICTaBUTENIN AITKAHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 2
v OTWIIEH U MIPONMIIEH — MPOCTEHIINE 9
IIPEICTABUTENH AJIKEHOB
8 [IpaxkTuueckas padora Ne 1. «ITomyuenue 9 1
ATUJIEHA U U3YYEHHE €0 CBOMCTB»
Anxanuensl. byramuen-1,3 n
9 metunoytanuen-1,3. [lomyuenue 2
CHUHTETHYECKOTO KaydyKa ¥ PE3UHBI




AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUA, TOMOJIOTHYECKUI P,

10 ..
AneruieH — npocTeimmii
NPECTaBUTENb AIKMHOB

1 Beruucnienus no ypaBHEHHIO XUMUYECKOM
peaxiuu

12 Apenbl: 6eH301 1 TOJ1yoJl. TOKCUYHOCTh
apeHoB

13 I'enernueckas cBsi3b yIriieBOJOPO/IOB,
NPUHAAISKAINX K Pa3InYHbIM KJlaccaM
[TpupoaHbIe UCTOYHUKHU YTIIIEBOOPO/IOB:

14 MPUPOJIHBIN ra3 U MONyTHbIE He()TAHbIE
rassl, HeTh ¥ IPOAYKTHI €€ rnepepaboTKu
[TpupoaHbIE UCTOYHUKHU YTIIEBOIOPOIOB:

15 HOPUPOHBII ra3 v NOMyTHEIE HEPTIHbIE
ra3bl, He()Th ¥ MPOJIYKTHI €€ nepepaboTKu

16 KontponbHas padoTa mo pazaeny
«YTIIeBOIOPOIBI»

17 [IpenenbHbIe 0THOATOMHBIEC CITUPTHI:
METaHOJII ¥ STaHOJI. BotopogHast cBs3b

18 MHOTr0aTOMHBIE CITUPTHI: STUIICHTITUKOIH
U TJIMLEPUH
@DeHoJI: CTPOCHUE MOJIEKYJIBI,

19 ¢du3nueckre U XMMHUYECKHE CBOMCTBA,
pUMEHEeHHE

20 Anpreruasl: GopManbIaeTua U

aneTajabaerua. AneTod




OI[HOOCHOBHLIG MMpEaACIbHBIC Kap6OHOBBIC

21 KHUCIIOTHI: MypaBbUHAS M YKCYCHAS

99 [Tpaktrueckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KUCIOTBD»
CreaprHOBas U OJICHHOBASI KUCJIOTHI, KaK

23 MPEJICTAaBUTENIN BBICIINX KapOOHOBBIX
KHCIIOT

24 Mpb11a Kak COJIA BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOIOIIIee JeiicTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. ' HAPOIIHN3 CIIOKHBIX
3¢hupoB

26 Kupsl: TuapONIHN3, MPUMCHEHHE,
Ouoyoruveckasi poib KHUPOB
VYrneBoabl: cocTaB, KiIacCUpUKaI.

27 Baxueiimme npencTaBuTeNu: MIKOKO03a,
bpykTo3a, caxaposa

08 Kpaxman u uemnntono3a Kak IpupOIHbIE
TTOJTUMEPHI
KonTpomnpHas padbota mo pazaerny

29 «Kucnopoacoaepkarire opraHuueckme
COCIMHEHUS

30 AMMHBI: METUJIAMUH U aHUJINH
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbBIE

31 OpTaHUYECKUEe COCTUHEHHUS, UX
Ounonoruveckoe 3HadeHue. [lentuabt

39 benku kak npupoHbIe

BBICOKOMOJICKYJIAPHBIC COCANHCHUS




OCHOBHBIC TTIOHATHUS XUMHHU

33 BBICOKOMOJIEKYJIIPHBIX COeTMHEHHUI 2
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 2
[TnacTmacchl, Kay4yKH, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHAYECKUH J1eMEHT. ATOM.
DneKkTpoHHass KOH(UTypalHs aTOMOB

[Iepuonuueckuii 3akoH u [leppoanyeckas
cUCTEeMa XMMUYECKHUX 3j1eMeHToB [[. 1.
MenpeneeBa, ux CBA3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COCTMHEHHI
0 TpYyIIIaM U NepruojaM. 3HaueHHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMmuueckux anemenToB J[.M1. Menneneena
B Pa3BUTHU HAYKHU

CrpoeHne BemecTBa. XMMHUECKAsl CBA3b,
e€ BUJIbl; MEXaHU3MbI 00Pa30BaHUS
KOBAJICHTHOU CBA3U. BonopoaHas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectpa
MOJICKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTHE O AMCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 710715 BEILIECTBA B paCTBOPE




Krnaccudukanus u HomeHKIaTypa
HEOPraHUYECKUX COCAMHEHUH.
['eneTnueckas CBsA3b HEOPraHUUECKUX
BELIECTB, Pa3IMUHBIX KJIACCOB

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MaCChl BEIIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SJHEPTUH IIpU
XUMHUYECKUX PEAKLHUAX

Ckopoctb peakiuu. OOpaTUMbIe peaKIIHH.
XuMUYecKoe paBHOBECHE

10

[IpakTuyeckas padora Ne 1. «Brmusiaue
pa3nuyHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIAN»

11

DNeKTPOTUTHIECKAs JUCCOLUAIIHNS.
[TonsiTre o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiun nonHoro ooMeHa.
I'uaponns opraHnvecKkux u
HEOPraHMYECKUX BEIIEeCTB

12

OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIE
peakuu. [lonsarue 06 snekTpon3e
pacIuiaBoB ¥ pacTBOPOB COJEH

13

KontponbHas pabota mo pazaeny
«TeopeTnueckre OCHOBBI XUMHM

14

Mertaiuibl, X MOJIOKEHHE B
[Teproandeckoii cucTeMe XUMHUECKHUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpoeHUst aToMoB. O01THE
(hU3UYECKrEe CBOMCTBA METAINIOB




15

CrutaBbl METAIIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJLIOB

16

XUMHYECKHE CBOMCTBA Ba)KHEHIIINX
METaJUIOB (HATPUH, KaJdul, Kaablui,
MarHui, aJIOMUHUN) ¥ UX COCTMHECHHIA

17

XUMHUYECKHE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKeJie3a U UX
COETUHEHUN

19

[IpakTuueckas paborta Ne 2. "Pemienue
AKCIIEPUMEHTATIBHBIX 33/1a4 110 TEME
«Metamab»"

20

Hewmeraibl, X mojoxxeHue B
[Teproanueckoit cUCTEME XUMHUYECKUX
anemenToB /1. 1. Menpeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
AnoTponus HEMETAILIOB (Ha MpuMepe
KHCJIOpoJia, cephl, pocdopa u yriepoaa)

22

XHUMHUYECKUE CBOMCTBA FAJIOTEHOB, CEPBI U
UX COeINHEHUH

23

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u
HX COEIUHEHMI

24

XUMHUYECKHE CBOWCTBA yTIIepoaa, KPEMHHUS
U UX COeIUHEHUN

25

[IpuMeHeHne Ba)KHEUIINX HEMETAIIIOB U MX
COCTUHEHUN




26

O0001IeHre B CUCTEMAaTH3alMs 3HaHUH I10
TeMe «HemeTamisny. BerauciaeHus mo
YpaBHEHUSAM XUMUYECKUX PEaKLUi U
TEPMOXUMHUYECKHUE PACUETEI

27

[IpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIIbHBIX 3a7a4 M0 TeME
"Hemerasnmsi"»

28

KoHntposbHas pabora 1o remam
«Metamiae»y u «Hemetanibny

29

Heopranuueckue u opranuyeckue
KkucioTsl. Heopranndeckue u
OpraHUYECKUE OCHOBAHUS

30

AMpoTepHble HeOpraHM4eCcKHue u
OpraHu4ecKue coeqnHeHus. I eneTnueckas
CBSA3b HEOPraHUYECKHUX U OPraHUYECKUX
BEILIECTB

31

Ponpe xumMum B obecrieueHNH
HKOJIOTUYECKOM, JHEPTETHUECKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTHH
MCEAUITMHBI

32

IIpencraBnenus 00 0OIMIKX HAYYHBIX
MPUHIUIAX TPOMBIIUIEHHOTO MTOTy4YeHUS
BaXHEUIIIMX BELIECTB

33

Yenosek B MHPEC BCUICCTB U MATCpPUAJTIOB

34

XHMHS U 310pOBBE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

» Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I'., AKiimonepHoe 0011eCTBO
«3narensctBO «IIpocBemenue»
* Xumus, 11 xnacc/ Pynzutuc I'.E., ®enpaman @.I'., AKiinoHepHoe 00IIeCTBO

«3narensctBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
"CoopHuk 3a1a4 u ynpaxaenuit o xumun", U. I'. Xomuenko; "CO0opHUK 33724 U
ynpaxknenuit", 5. JI. ['onpadap6; "COoopHUK KOHKYPCHBIX 3aAa4 1o xumuu'", H.

E. Ky3bmenko, YMK "Xumus" I'. E. Pynsurtuca.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK
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