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NHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeAaHEro oOmero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B DegepallbHOM  TOCYAAPCTBEHHOM
obpazoBatenbHOM cTanaaptre COO, ¢ yuérom Konneniuu npenogaBanus y4eOHOTo
npeameta «XuMus» B o0pazoBaTeNbHBIX opranuzanusx Poccuiickoit denepannu,
peanu3yoIX OCHOBHBIE 00pa3oBaTeIbHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerun pa3utusi Bocnutanus B Poccuiickoit @enepanun Ha nepuos a0 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJAXOJOB K pa3paboOTKe MporpaMMbl MO XUMHUHU, K OMPEACICHUIO
oO11ieit cTpaTeruu oOy4deHus, BOCIIUTAHUS U PA3BUTHs O0YJaIONIUXCS CPECTBAMMU
yueOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, pPe3yJbTaTOB OOy4eHHs W TpeOOBaHUN K YPOBHIO TMOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON  OpraHu3aluM, SIBISIETCS HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM JSTalloOM pealn3aliu  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIECH KyIbTYpHI
YeJI0BeKa, a TAK)KE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37]0POBBIO
U TIpUpOJHON cpene. Peanmsyercss xumudeckoe oOpa3oBaHHe OOyYaronIuMxcs Ha
YPOBHE CpeTHEro 00IIeTo 00pa30oBaHus CPEACTBAMHU YIEOHOTO IPEIMETa « XUMHUSI,
COAEPKAHUE U MOCTPOCHHE KOTOPOrO OMPEAECIEHBI B IPOTpAMME IO XUMHH C
yaéToM crenupuKkd HayKd XUMUHW, €€ 3HA4YeHHUS B TO3HAHWW TMPUPOILI U B
MaTepualbHON KU3HU OOIECTBa, a TAKXKE ¢ YUETOM OOIIMX LIeJIe W MPUHIIUIIOB,
XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro O0OIIero
oOpazoBanus B Poccuiickoit deneparum.

XvMHS KaK AJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIIBHOU KYIBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHUE PALIMOHATBLHOIO HAYYHOT'O MBIIIJICHUS, B
CO3/IJaHHUE LIEIOCTHOTO MPEACTABICHUA 00 OKpPYXKaIOIIEM MHUpE KaK O E€JUHCTBE
MPUPOJIBI U YEJOBEKa, KOTOpoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAHMS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIETO0 MHUPa, OCO3HAHUS B3AUMOCBSI3H MEXKIY
CTPOCHHEM BEIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSIMU MPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMM HayKaMH, XMMHS CTalla
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIEIIHOTO
Tpylla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XHMHUSI Kak Hayka
co3ujaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMW HampaBlieHa Ha pPEIICHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CBIPHEBOM,
SHEPIreTUYECKOM, MUIIEBON, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBUM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCHEHNIHOIO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOAOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHs»  SBISIOTCS  0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas W HEOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHH) U
opraHnyecko Xxumuu. @OpMHUpPOBAHUE JAHHON CUCTEMBI 3HAHUN IMPU HU3YyYECHHUH
npenMera 00ecleyuBaeT BO3MOMKHOCTh PACCMOTPEHHSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUIM XUMHH.

CtpykTypa coaepxkanusi kypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJIXO/la K M3YyYeHHIO Yy4eOHOro MaTepuana u 0O0yCJIOBJICHA
UCTOPUYECKA  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpENeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIACCHYECKOM TEOPUM CTPOCHUS OPraHHYECKUX
COCOMHEHUN, a TaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
MIPeICTaBICHUN O CTpOeHUH BemiecTB. CBe/ieHus1 00 M3ydyaeMbIX B Kypce BellecTBax
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO CJIOKHBIX OMOJOTMYECKH aKTUBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHH  MOJy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUECKON PEAKIIHH.

[log HOBBIM yrioM 3peHUst B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuUBaeTCsl M3YYEHHbIH HAa YpOBHE OCHOBHOrO 00IIEro oOpa3oBaHUs
TeOpeTHYecKuii matepuan M (HaKTOJOTMYECKHE CBEJICHHUSI O BeIIeCTBaX H
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiass u HeopraHudeckas
XUMUSD» O0ydYaromuMcsl TMPEIOCTaBIsSETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTHMUYECKUX IMO3UIIUH,



riyoke TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 00BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX W NPUMEHEHUHU, & TAKXKE O XMMHUYECKHUX PEAKLMAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX POTEKaHus AonoHsAeTcs B Kypcax 10 u 11 kmaccoB aniemenTamu
COJIEpKaHMsI, UMEIOIIUMU KYJBTYPOJIOTMYECKUI W TPUKIAAHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBSI3U XUMUM C JPYTMMHU HayKamu,
PACKpBIBAIOT €€ POJIb B ITO3HABATEIILHOW U MPAKTUYECKON JEATEIBbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTU TEOPHUH
Y IPAKTUYECKUX MPUI0KEHUN XUMUHU, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJieMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICTUBATH MH(POPMAIINIO U IPUMEHSTh €€ JJIs OMOTHEHUS 3HAHUH,
pEeUIEHNs UHTEIJIEKTYaJIbHBIX U KCIIEPUMEHTAIbHBIX NCCIIE0BATENbCKUX 3aa4. B
[EJIOM COJIep’KaHuEe y4eOHOTo mIpenMera «XUMHs» JaHHOTO YpPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsl TIOHUMaHus (uinocoPpckux wuaen, TakuX Kak: MaTepuagbHOE €JIMHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOr0 MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM H CTPOCHHEM, I03HABAEMOCTh IPUPOIHBIX SBJICHUI ITyTEM SKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMUHU B PEUICHUU SKOJOTUYECKUX MpobdiieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TE€XHOJIOTUM U MaTEpHUAJIOB.

B nmane pemeHuss 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIHA3ALUU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TOJXOIBl K OIpEAesICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAIBHBIX YUCOHBIX IEUCTBUI, UMEIONUX 0a30BOE 3HAUCHUE TSI PA3IMYHBIX
BUJIOB JICATEILHOCTH: pEHICHUs TpoOsieM, TMOUCKa, aHaiu3a Hu 00pabOTKu
uHopMaIK, HEOOXOAMMBIX [JIi TMPUOOPETEHUS OMbITa MPAKTHYECKON H
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOUIEH BAXXKHOE MECTO B IMO3HAHUU
XUMHUH.

B mpakTtuke mnpenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK U HA YPOBHE CPEIHEr0 OOIIero o0pa3oBaHUs, IPU ONPEACICHUN
COAEPKATEITbHOW XAPAKTEPUCTUKU LEJICed HU3YyYEeHHUs IPEIMETa HANPABICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATENBHOCTH YEJIOBEKA M KAK OJHOrO M3 KOMIIOHEHTOB MHUPOBOW KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJIEH H3y4YEeHUs
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.



CornacHO JaHHOM TOYKE 3pEHMs TJIABHBIMU LIEJIAMH HM3yY€HHUs IpeIMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUM Kak  BaKHeHIen
COCTaBJIIOIIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UICTOPUEH UX
Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMUUYECKUX PEaKIINil, HEOOXOAUMBIX JJIsI TPUOOPETCHUS YMEHUIM
OPUEHTHPOBATLCS B MHPE BEHIECTB U XUMUUYECKUX SIBIICHUM, WMEIOIIUX
MECTO B MIPUPO/IC, B MPAKTUUECKON U MOBCEIHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB ACSATEIBHOCTH, CBA3aHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XWMHUYECKOTO OJKCIEPUMEHTAa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, conep:kaTenbHas XapakTepUCTHKA IElel U 3a1a4d u3ydyeHus
npeIMeTa B IporpaMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpeaHero obimiero oOpa3zoBanus. CeroaHs B
NPErojaBaHuy XUMUH B OOJIBIIEH CTENEHN OTAAETCA MPEANOYTEHUE MPAKTUIECKOM
KOMIIOHEHTE COJEp)KaHusl OOydYeHHs, OPHEHTHUPOBAHHOW Ha TOJITOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3allMM, BIAJCIONIET0 HE HaOOpoM
3HaHWMA, a (DYHKIMOHAJIBLHOW TPaAaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHUSMH
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM KU3HU JIJIS1 PEIICHUS
PAKTUYECKUX 3a]a4.

B cBsI3u ¢ 3THM 11pu U3ydeHun npeaMera « XUMus JOMUHUPYIOUIEe 3HAUCHHE
MPUOOPETAIOT TaKWe IEIH U 3a7a9d, KaK:

azanTamnus 00y4Jarouuxcsl K YCIOBUSIM TUHAMHUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUIEKTYyallbHO  Pa3BUTONW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY MPUHATUIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH M UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOYyYarOImIMXCS  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE [Ji1 Pa3IUYHBIX BHUAOB
JESTENBHOCTHU: PEIIeHUsT Po0ieM, TMOUCKa, aHajanu3a U 00paboTKu MHQOpMAIINH,
HEO0OXOUMBIX ISl IPUOOPETEHUS OIBITA JIESITEIIbHOCTH, KOTOPAsi 3aHUMAET BaXKHOE
MECTO B TO3HAHMM XUMHH, a TAKXKe JJIsl OLICHKU C MO3ULHUA DKOJOTHYECKOMN
0€30MacHOCTU XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX MPOLIECCOB Ha OPraHU3M
YeJIoBEKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00yUarOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIIOIH30BATh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUHU JIJIs TIOMCKAa U aHallu3a Y4eOHOU U
Hay4YHO-TIOMYJSIPHON MH(OPMALIUM XUMHUYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIMUXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBI, B YaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEACHUU XUMUUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydalImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW POJM B PEHICHUM TJIO0AIbHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHSI TPHUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0POBbIO, a TaKKe MPUOOPETCHUS ONbITA
UCIIOJIb30BaHUS TIOJYYCHHBIX 3HAHWW JJII TPUHSATHS TPAMOTHBIX pEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yuebGHOM mmaHe cpenHero ooOImero oO0pa3oBaHUS TPEAMET «XUMHUSI»
0a30BOT'0 YPOBHS BXOJUT B COCTaB MpeaMETHOW 00acTu «EcTecTBeHHO-Hay4HbBIC
IPEAMETHI.

OO61iee 4ynco 4acoB, OTBEAEHHBIX ISl M3YUYCHUsI XMMUHU, Ha 0a30BOM ypOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kimacce — 34 gaca (1 gac
B Hejeno), B 11 kitacce — 34 yaca (1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MAaTEpUANIOB. Teopusi CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytneposa, e€ ocHOBHbIE Mo0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHMYecKUX BeulecTB. l'oMonorus, wu3omepuss. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBienue o kinaccupuKalMu OpraHuyeckux BeuniecTB. HoMeHkiatypa
OpraHMYeCKUX COCJUHEHUN (CUCTEeMaTUYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OpPraHUYECKUX BEIECTB, HAONIOJCHHE U OIMHCAHHE
JEMOHCTPALMOHHBIX OIIBITOB IO IIPEBPALIECHUI0 OPraHUYECKHUX BELIECTB IIpU
HarpeBaHuu (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJIKaHBI: COCTaB W CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUS), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTUIIEH U IPONUIEH —
npocTeiiline NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE W XUMUYECKHE CBOMCTBa
(peakuuMyd TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATALlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMHYECKUE CBOWCTBA (peakuus nonuMmepusanuu). IlooydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklUuy TUIPUPOBAHUA, TaJOr€HUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensbl. beH3omn: coctaB, cTpoeHHE, (PU3NUECKHE U XMMUYECKHE CBOMCTBA
(peakuuu TaJoreHUPOBaHUS W HUTPOBAHUSA), MOJy4YeHHE U TpUMEHeHue. 1oryon:
cocmas, cmpoenue, uzuueckue U  Xumuyeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUIHOCTh apEHOB.



I'eneTnyeckass CBA3b MEXAY YIVIEBOJOPOJAMH, NMPUHAIJIEKAIIMMU K Pa3InYHbIM
KJlaccam.

IIpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxaeHue. CrnocoObl nepepabOTKu HEPTH:
MEPEroOHKa, KPEKUHI (TEPMHUYECKUM, KaTaauTH4eckui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHs] BEIIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3liaMy IIaCTMACC, KaydyKOB U pe3uHbl, Koyuiekuuu « Hed by
U «YTOIb», MOACIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TaIOT€HONPOU3BOAHBIX,
pOBEJICHNE MPAKTUYECKON pabOThl: MOTYyYEHUE FTHIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Borluncnenuss mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kucaopoaconep:kamme opraHn4ecKkue coeInHeHus

[IpenenbHble OOHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHOJ: CTPOCHHE,
¢uznueckre W XMMHUYECKHE CBOWCTBA (pPEakiuu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CIHUPTHL. OJTWIEHIJIMKOJIb W  TIHIEPUH: CTPOCHHE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJCKYIbl, (U3UYECKHE W XHMHUYECKHE CBOWMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunpl U Kemowusl. Dopmanpieruj, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHAs
KHUCIIOTBI: CTpOeHHE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJIacca KUCTIOT, Peakius dTepudukaium), noxydeHue u npumeHenue. CTeapuHoBas
U OJIEMHOBAsI KUCJIOTHl KaK MPEICTABUTENMN BBICIIUX KAPOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Cnoxubple >Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHCIOT. [uaponus
c10kHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBoasl: cocTtaB, Kiaccupukauus — yrieBojgoB  (MOHO-, OuU- U
noaucaxapupl). ['Tr0K03a — IPOCTEHIINK MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aMMOICUCTBUE C THIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBiIeHuUE,
Opo’KeHHE TIII0KO3bl), HAX0XKICHHUE B PUPOJIE, TPUMEHEHUE, OMOIOrnYecKas pob.
dorocunTe3. PpyKTO3a KaK U30MEP TIFOKO3BI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaia H
HeoNI03bl.  Pu3nyeckue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOIM3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBpAILCHUI:
npoBeJieHne, HaOJI0JIEHHEe W OINKCAaHHWE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKucIeHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmemu(ll), BzammonmeicTBHE Kpaxmalia C HOJIOM),
IpOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Boruncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH).

A3oTcoaepxKanue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTEpHbIE OpraHudeckue coequnennus. Ouznueckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpuMepe TiuiuHA). buonormueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coeanHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYyKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallns, KaUeCTBEHHBIC PEaKIMU Ha OeKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
HAOJIOICHUE U OTHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JICHATYpAIHs OCITKOB MPH
HarpeBaHWM, IIBETHBIC PEAKIIUN OCIKOB.

BbicOKOMOJIEKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNHU, CPEAHSS MOJIEKYIApHast
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHAEHCALIHS.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
O3HAKOMJICHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kmacce OCyIIECTBISETCS 4Yepe3 UCIOJIb30BaAHUE KaK OOIIUX €CTECTBEHHO-



HAY4YHBIX TOHATUH, TaK W MOHATUH, SBISIOUIMXCS CUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYUHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHAJIN3, CHUHTE3, Kilaccuukanus, MepruoANYHOCTh, HAOIIOJCHHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

®dusuka: Marepus, SHEprus, Macca, aToM, OJJIEKTPOH, MOJEKyJa,
HHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJ0, OO0BEM, arperaTHoe COCTOSIHHE
BEIIEeCTBa, (DU3MUECKUE BETMUNHBI U €AMHUIIBI KX U3MEPECHHS.

buonorus: kimerka, opranu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHU3MeE,
dorocuHTe3, OHMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMaeMbIe, TOTUIHBO,
pecypchl.

TexHomorusi: MUIIEBBIE MPOIYKTHl, OCHOBHI PAllMOHATHLHOTO ITHTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0OCHOBbI XUMHH

Xumudeckud anemMeHT. AtoMm. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUYSCKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYypaIHsi aTOMOB.

[Tepunoanueckuit 3akoH u I lepuognyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CBsi3p nepuogudeckoro 3akoHa u llepuogumueckoil cHCTEMBI
xuMu4decknx neMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMS CBOMCTB XUMHUYECKUX JJIEMEHTOB H
o0pa3yeMbIX WMH TMPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM M TMEPUOIaM.
3HaueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOW CBS3HU
(KoBaJIEeHTHAsl HEMOJISIpHAsI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBA3UM (OOMEHHBII W JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okucnenus. IOHbI: KATHOHBI U AHUOHBL.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIA KPUCTAILNINYECKON PEIIETKHU.



[Tonatue o nucnepcHbIx cuctemax. VICTMHHBIE W KOJUIOMIHBIE PaCTBOPBI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOpPraHUYECKUX BelecTB. ['eHeTHMueckass CBSI3b HEOPraHUYECKUX BENIECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJIaccaM.

Xumuueckas  peakuus. Kimaccudukanuss  XUMUYECKMX — peakuuii B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuur. XHUMHYECKOEe paBHOBecue. DaKTOPhI, BIMUSIONIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiibHbIC U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIasl, HEUTpaJIbHAs, ETOYHAS.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaICHHUIL:
neMoHcTpanusa Taomui «l[lepuoanueckas cucremMa XumMudeckux snemeHntoB J[. U.
MeHnneneeBay, H3y4eHHE MOJeNeld KPUCTAUTMYECKUX PEMIETOK, HAOMIJCHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX M JJA0OPATOPHBIX OMBITOB (Pa3I0KeHHE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, OMPEACICHNUE CPEbl PACTBOPOB BEIIESCTB
C TIOMOIIIBI0 YHUBEPCATBLHOTO HHINKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKTUUeCKON paboThl «BinusHue paznaudHbIX (aKTOPOB HA CKOPOCTh XUMUUECKOM
peaxiumn».

Pacuérunle 3a1aun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX peEakiuil, B TOM 4YHUCIE
TEPMOXHUMHUYECKUE PACUETHI, pAaCUETHI C UCTIOJIB30BAHUEM MOHATHS «MACCOBasl 1015
BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemetraiuioB B Ilepuoamyeckon  cucteme
xuMudeckux siaeMeHToB J[. 1. MeHueneeBa U OCOOCHHOCTU CTPOEHHS aTOMOB.
®u3nuYecKue CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJ1a, cephl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
docthopa, yrimeponra M KpeMHHSI) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHUN ).

[IprMeHeHnE BAXKHENIIUX HEMETAIIOB U X COCTMHEHHUI.

Mertamisl. llonoxenue meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanementoB Jl. V1. MenneneeBa. OCOOCHHOCTU CTPOCHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue ¢usnueckue cBoiicTBa MeTtayuioB. CIIaBbl METAJIOB.
DIIEKTPOXUMUYECKHMN PSil HAPSHKEHU METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIJIOB (HATPU, KaJluid, KaJbLIHM,
MarHui, aJlfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. IIpuMeHeHHe MeTaioB B OBITY H
TEXHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
M3yUYeHHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJNIOJEHWEe M OIMCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTUOHBI METAaJIIOB).

PacuétHnlie 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XHUMHSA ¥ )KM3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYECKON, SHEPreTUYSCKON M THUILIEBOM
0€30MacCHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAayYHBIX METOJaX MO3HAHMUSI
BEIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBnenuss 00 OOIMMX HAYYHBIX MPHHIUMIAX  TPOMBIIIJIEHHOTO
MOJIYYEHHS] BAXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIIbLHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs 3JCKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHUYECKUE W MUHEPAIbHbBIC
yI0OpeHUSI.

XUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuiia 0€30IMaCHOT0 UCIIOIH30BAHMS IIPEIapaToB OBITOBON XMMHUH B
MOBCEHEBHOM JKHU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBA3€H TpW  HM3yYeHUW oOOmEed u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCS Yepe3 UCIOJIb30BAHUE KaK
OOIMMUX ECTCCTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSATHM, SBIISIOITAXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTeCTBEHHO-HAYUYHBIC TIOHATHS: HAay4YHBIM (PakT, THIoTe3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, KilacCHPUKamus, IEePUOJIUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, MTPOTOH, HEUTPOH, HOH,
H30TOIl, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSHHE BEIeCTBa, (PM3UUYECKUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.



buonorus: knetka, opraHu3M, S3KOocUCTeMa, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOTAEMbIE, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKAsi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAIOB, CEIIBCKOXO3SMCTBEHHOE IPOM3BOJICTBO, ITHINEBAsI
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TMpEenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepHaJoB,
AJICKTPOHHAS MPOMBIIIICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEBI 110 XMW
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHhIM). HaydHOo-MeTonuuecko OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUM C CHCTEMHO-AESITEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BhIJIETICHBI CIEAYIONINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[eJICHAIIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUI JTMYHOCTH HAa OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TpaIULIUi 0a30BOM HAYKU XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU yCTAHOBKaMU, NPUCYIIMMH LIEJIOCTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTHU CTABHUTh
LEIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS IpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaealaMd POCCHUUCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMH  TIOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «XUMHUS» OTPaAXKaIT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON ¥ TMPAKTHYECKOW JEATETHLHOCTH
OOy4JarommXcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaxaaHCKOrO BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIIAKY;

MPEACTAaBICHUS O COUMAJbHBIX HOPMax M NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTU K COBMECTHOU TBOPUECKOU IESITEIHLHOCTH MPHU CO3AAHUU YIECOHBIX
MIPOEKTOB, PEIICHUHN YYECOHBIX U MO3HABATEIBHBIX 3a]1a4, BBIMOJTHEHUH XUMUUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3IMUHbIX BUJIOB YU4EOHOU JESATEILHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAY4YHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIEeCcCY TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, UTO JIOCTHMIKEHUS HAYKHU €CTh Pe3ysbTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca 1 NMO3HABATEILHBIX MOTHBOB B TIOJIYYEHUH U TTOCIICAYIOIIEM aHATN3E
uH(OpPMaIIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHoro o0pa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
MICUXUYECKOMY 3/10POBBIO;

coOmoieHusT TpaBmwiI 0e30macHOro oOpaleHus C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30macHOTr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOMINUX 3/OPOBBIO U KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW M  JPYrUX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPaKTUUYECKOMY HM3YUYEHHUIO Mpodeccuid pa3auvyHoro pojaa, B TOM
YHCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAaHUH 1O XUMUM;

YBaXXEHUS K TPYNY, JIOJSM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3anuud COOCTBEHHBIX IKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOJIHON U COLIMATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUN, NPUHOCAIIUX Bpel OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATH HEOJArompUsITHBIE IKOJIOTHYECKUE
NOCJIEICTBUS MIPEANPUHUMAEMBIX JEUCTBUI U MIPEAOTBPAILATH UX;

HAJIUYMS Pa3BUTOIO SKOJOTHMYECKOTO MBIILICHUS, 3KOJIOTMYECKON KYIbTYpHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATHBHONM M COLUAIBHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHWMAHUS CHeNM(DUKH XUMUU KaK HAyKH, OCO3HAaHHS €€ poilu B
(dbopMHUpPOBAaHUHN PAITMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1E€JIOCTHOTO
MPEICTaBICHU 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJITHOTO PABHOBECHS,

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
LMBWJIN3ALIMN: B €€ T'YMaHUCTUYECKON HATPABIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3bl MaTepUaTbHON KYyJIbTYpHl, PEHICHUH TJI00aTbHBIX MPOOIIEM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPIreTHUUECKOM, IMUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBUI
YCHEUIHOTO TPY/la U HKOJOTUYECKH KOM(OPTHOM KM3HU KaKJA0T0 ujieHa 00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIIOJIb30BaTh
MoJIy4yaeMble 3HaHUS JIJIsl aHAIu3a U OOBSICHEHUSI SIBIICHUM OKPYXAIOIEero Mupa u



MIPOUCXOJAIIUX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3aKIIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C LEJIbIO MOTYUYEHHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJb30BaTh XMMHYECKHE 3HAHMS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATEIBCKON NS TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYyYEHHUIO HOBBIX 3HAaHUW IO XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3jIMYHbIX cdepax NpoPpeccuoHalIbHON
NEATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YPOBHE CpeHEro 0011ero o0pa3oBaHus BKIOYAIOT:

3HAYUMBbIE U1t dbopmupoBaHUs MUPOBO33pECHUS oOyyJaromuxcs
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHNE
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHElUPUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, YHEPTHUsl, SBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHbIE Y4eOHbIE JEHCTBUA (IMO3HABaTENbHbIC, KOMMYHUKATHUBHEIE,

PETYISATUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CITOCOOHOCTH o0ydJaromuxcs WCIIO0JIb30BAaTh OCBOCHHBIE

MEXJIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE yUeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW M COLIMATIBHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU no3HaBaTeJbHbBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapamMeTpbl M KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LIEIISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh MX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIONINE MOHATHS JJIsI OOBSICHEHHS OTACIbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU M KIAcCU(PUKAIIUU BEIIECTB MU
XUMHUYECKUX PEAKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyXJIeHUs (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
aQHAJIOTUM), BBIABJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICJIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckas (hopmyJsia, ypaBHEHUE XUMHUECKON peakinu
— MpPU PEIICHUH Y4eOHBIX TMO3HABATEIBHBIX M MPAKTHUUECKUX 3a7ad, MPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC MPEIACTABJICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJAJETh OCHOBAaMH METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB U XMUMHUYECKHUX
peaKkiuu;

(dbopMynHpoOBaTh LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIH30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO CGHOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJis1 (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUMN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHHUPOBAHHUS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOIAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yIbTaTOB HCCIICTOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TIPOEKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIBHOMY
IIOMCKY METOJIOB PELICHHUS TPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO Pa3JINYHbIX METOIOB
MMO3HAHHS.

3) pabora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypebl MHTEpHETa), aHATM3UPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U (opM
MPEICTABIEHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCTb;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHBIE METOJbI MPHU MOUCKE U
orbope wuHPOpMaUMH, HEOOXOAMMOM [IJs BBINOJHEHHS Y4eOHBIX 3a1ad
ONPEIEIIEHHOIO TUIIA;

OpuOOpeTaTh ONBIT MCMOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U PA3IUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATETIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
uHpopmaiuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPHU padOTE C XMMUUECKOU
uHpoOpMalMel: MPUMEHATh MEXNpeaMeTHble ((PU3nuecKkue W MaTeMaTH4ecKHe)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEACTBA
HaTrJIsTHOCTH.

OBiageHue yHMBePCAIbLHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€E Uajaora u/uin
JTUCKYCCUM,  BBICKAa3bIBaTh  HUJeH, (QOpPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

BBICTYNAaTh C MPE3EHTAlUHUEN pe3yJlbTaTOB I103HABATEIbHON AESATEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU BBITIOJIHEHUU
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
0 pe3yjbTaTaM IMPOBEAEHHBIX HCCIIEIOBAHUN MYTEM COIJIACOBaHUS MO3ULIMI B
X0J1e 00CYXJICHUSI 1 0OMEHAa MHCHUSIMH.

OBjaieHNe YHMBEPCAJIbHBIMH PeryJATHBHbIMY 1eHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHMPOBATh W OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NEeATEIbHOCTh, ONpeAessiss €€ LeJu W 3aJayd, KOHTPOJHUpPOBAaTb M IO MEpE
HEOOXOIMMOCTH KOPPEKTHPOBATH TpejiaraeéMblii alrOpUTM JACHCTBUN Tpu
BBIMIOJIHEHUH YYE€OHBIX U HCCIIEJOBATEIbCKUX 3a/]ay, BbIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHocod MX pelieHuss ¢ y4€TOM TOJYy4YEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenmetHbie pe3ysabTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpa)aroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B TO3HAHUU SIBIICHUW IPUPOBI,



B (OpPMUPOBAHUU MBIIUICHUS M KYJIBTYpPhl JIMYHOCTH, €€ (PYHKIMOHATBHOU
IPAaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTUUECKUX 3a7a4 U IKOJIOTUUYECKHU
000CHOBaHHOT'O OTHOILIEHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpee;

BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOMINe TMOHATUS (XUMHUUYECKUN DJIEMEHT, aToM, JJICKTPOHHAs
000JI04YKa aTroma, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKeNeT, PYHKIIMOHATbHAS TPYIINA, paauKal,
U30MEpUsl, U30MEPHI, TOMOJIOTUYECKHUH PsI/I, TOMOJIOTH, YTIIEBOIOPOIbI, KHCIOPO U
a30TCOJIep)KaIllUe COEJUHEHUs, MOHOMEp, TMOJUMEpP, CTPYKTYpHOE 3BEHO,
BBLICOKOMOJICKYJISIPHBIE COEJIMHEHMsI); TEOPUU U 3aKOHBI (TEOpHUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0OH COXpaHEHUSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHUPOBO33PEHUECKHE 3HAHMS,
JeXalue B OCHOBE TMOHMMAaHUsA TMPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONOTrHMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€301MacCHOM HCTOJB30BAaHUN BAXKHEUIIMX OPTaHUYECKHX BEIIECTB B OBITY U
IPaKTUYECKOU eI TENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTepHbIE MPU3HAKU TMOHATHM,
YCTaHABIIMBAaTh UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILIECHUN OPraHUYECKUX COECITUHEHNI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBJIEHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpAIIEHHOMN)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypPAaBHEHMH XHUMHUYECKHX PEaKIIHid,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB JIsl WILTIOCTPALUU HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh HU3yYEHHBIX
OpraHUYEeCKUX BEHIECTB IO UX COCTaByY U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynne CoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS), JaBaTh KM Ha3BaHUS [0
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUSI OTMEJIbHBIX OPraHMYECKUX BEILIECTB (ITHIICH, NPOIMUICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (popMmanbIerus, ameTambIeTu]l, MypaBbUHAsS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJT0a03a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHHSI OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHHUSI TEOPUU CTPOCHUS
opranuyeckux BemectB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MaCChl BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NUECKUC
U XHMHYECKHUE CBOWCTBA THUNWYHBIX TMPEACTABUTENCH pa3IUYHBIX KJIACCOB
OpraHUYEeCKUX BEIIEeCTB (METaH, 3TaH, STUJICH, IPOMNIWICH, alleTHIeH, OyTanueH-1,3,
MeTuwiOyTaaueH-1,3, 6eH30J1, METaHOJI, ITAHOJI, STUJIICHTJIUKOJIb, TJUIEPUH, (HEHOI,
aneTalbJIeTu, MypaBblHAas U YKCYCHasl KUCIIOTHI, IIII0K03a, Kpaxmal, [eJUTi0103a,
aMUHOYKCYCHAasl KHCJIOTa), WIITIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEKIY HHUMH
YPAaBHCHHSIMU COOTBETCTBYIONIUX XHUMHYECKUX pEaKIHH C WCIOJb30BAaHHEM
CTPYKTYPHBIX (pOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKH YTJIEBOJAOPOHOTO
ChIpbs (HE(Th, IPUPOIHBIN ra3, yroyb), CIOCOObI UX NEPEPa0OTKU U MPAKTUIECKOE
NPUMCHEHHUE TIPOTYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHCHHSM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
pEaKIUy 10 U3BECTHBIM Macce, 00bEMY, KOITMUECTBY OHOTO U3 UCXOJIHBIX BEIECTB
WM TIPOJTYKTOB PEAKIINHN);

c(OpPMHPOBAHHOCTh YMCHHMH BIIQJIETh CUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMHUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBICHUN (HAaOJII0JEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOIETUPOBAHHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS IS MPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM 00OpYyJOBaHHEM, a TaK)Ke IpaBWiia OOpaIieHUs ¢
BEIIECTBAMU B COOTBETCTBUU C WMHCTPYKIIUSIMHU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBIMIOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpAIEHUs OPTaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJICHA U N3YYCHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JeHaTypalusi OEJIKOB IIPH HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBHU
C TMpaBWJIaMU TEXHUKH OE30MAaCHOCTH TMTpU OOpalleHHH C BEHIECTBAMHU W
7a00paTOPHBIM ~ O0OPYNOBAaHHWEM, TMPEACTABIATh PE3YIbTATBl  XHUMHYECKOTO
DKCIIEpUMEHTa B (OpMe 3aMMCH YpPaBHEHWH COOTBETCTBYIOIIMX PEAKIUN WU
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE dTUX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TONy4aeMyK) U3 pa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHopmanuu, IHTepHET U Opyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWjia  JKOJOTUYECKH
1IEeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEILHOCTH B IEJIAX
COXpaHEHHMsI CBOErO 3JI0POBbSl U OKPYXAIOIIEH MPUPOTHON Cpejbl, 0OCO3HABATh



ONaCHOCTHb BO3JCUCTBUS HA YKUBBIE OPraHU3MBl OINPEACIEHHBIX OPraHUYECKUX
BelllecTB, MoHuMasi cMmbica nokazarens [1/IK, moscHsaTh Ha mpuMepax CHocoObl
YMEHBIIEHUSI WU TMPEAOTBPALLCHUS WX BPEIHOTO BO3JCKUCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOAAaxX TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CAENbIX W CIa0OBUIALIMX OOYyYaroUMXCs: YMEHHE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3ynabTaThl OCBOSHMsI Kypca «OOmmas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHN: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIIEHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTUYECKUX 3a7ad U IKOJOTHUECKU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBbIO U TIPUPOTHOM Cpejie;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIHE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30ToI, S-, pP-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIH OOBEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METAJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAs pelIETKa,
TUNBl ~ XUMUYECKHUX  PEaKIUi, pacTBOp, DJECKTPOJMTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTHYECKAs] JIUCCOLMALINSA, OKHUCIWUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon [I. M. MeHnneneesa,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPrUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE INMOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUHU U OE30MacCHOM HCIOJb30BAHUU BOKHEHIIIUX HEOPTaHUUECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIBHOCTH YEIOBEKA;

c(hOpMHUPOBAaHHOCTh YMEHHMM BBISBISITh XapaKTEpPHBIE MPU3HAKU TOHATHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMHCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XMUMHUYECKYIO CHUMBOJIMKY IS
cocTaBieHuss (OpMyJn BEIIECTB U  ypaBHEHUNW XUMHUYECKHX  pPEaKlHil,



cucreMarnueckyro HomeHkiatypy (IUPAC) u TpuBuaabHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbd TIa3, YIJIEKUCIBIA ra3, aMMHAaK, Tami€Has
W3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAS CO/IA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTb YMEHUM ONPEIENATh BAJICHTHOCTh U CTETICHb OKUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJl XUMHUECKOUN
CBS3U (KOBaJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJIOPOJAHAS) B COCAMHEHUSX, THUII
KPUCTAJTUYECKOW PEmETKM KOHKPETHOTO BeIecTBa (aTOMHas, MOJICKYJISIpHas,
WOHHAs, METAJJTUYECKAs), XapaKTep CpPeAbl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH yMEHUM YCTaHaBJIMBATh MIPUHAJJIEKHOCTh
HEOpPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpeNeIEHHOMY Kiaccy/rpymrne
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETAJUIbl, OKCHUJIbI, OCHOBAaHMS,
KHUCIIOTHI, aM(OTEpPHBIC TUIPOKCUJIBI, COJIN);

c(hOopMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
W. MeHnaeneeBa U 1EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIONIYI0, O0BICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »dJeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbI
xumudeckux snemeHtoB JI. WM. MenzeneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHIY, OOBIACHIATh 3aKOHOMEPHOCTH
U3MEHEHNS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB M MX COCIWHEHUHN MO MEpPHOJaM H
rpynmnam [lepuoguueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. Menneneena;

c(hOpMHPOBAHHOCTh ~ YMEHUW  XapakTepu30oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS KJIaCCU(PUIUPOBATH XUMHYECKUE PEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArvpyIolIUX BEILIECTB, TEINIOBOMY
s dekTy peakiuu, U3MEHCHHIO CTCIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKinuy, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUW COCTABJIATH YPABHEHUS PEAKIUN Pa3IMYHBIX
THUTIOB, TIOJTHBIC W COKPAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO OOMEHA, YIUThIBAs
YCJIOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKINH, TOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHUYECKUX BEUIECTB, PACMO3HABATH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCT, YMEHHMM  pacKpbIBaThb  CYHUIHOCTh  OKHCJIHMTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOIO OanaHca
JTUX PEaKLUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTU XUMUYECKOM
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUUECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JIe)KalMe B OCHOBE IPOMBIILICHHOIO IOJIYYEHUs CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH NPEACTABICHUU 00 OONIMX HAYyYHBIX MNPUHIMMNAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSITUS «MAacCOBasi J0JIs BEIIECTBA B PaCTBOPE», 00bEMHBIX OTHOIIIEHU A Ta30B MPHU
XUMUYECKUX PEeaKIUAX, MAcChl BEIIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe WJIM 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIUU
BEIECTB, TEIUIOBOrO 3(dekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHS MACCHhI
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUM;

c(hopMUPOBAHHOCTh YMEHUN COOIOJATh MTPaBUJia MOJIH30BAHUS XUMHUYECKOU
MOCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEII[ECTBAMU B COOTBETCTBHUU C WMHCTPYKIIUSIMH IO BBHITIOJIHEHHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB;

c(hOpMHUPOBAaHHOCTh YMEHHH IIJJAHUPOBATh M BBIMIONHATh XUMHUYECKUN
AKCIEPUMEHT (pa3yIo’KeHUE MEPOKCHUA BOJOPOAa B MPUCYTCTBHUU KaTalIM3aTtopa,
ONPEJNICICHUE CPEeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHIUKATOpa, BIMSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOW pPEaKIIHH,
peakiuu MOHHOTO OOMeHa, KaueCTBEHHBIE peakIWu Ha cyiabdar-, KapOoHAT- H
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUs, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJad I10
TeMaMm «Mertamie» u «Hemeramibl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIIEHUH C BEIIeCTBAMHU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3YJbTAaThl XUMHUYECKOTO JKCIEepuMeHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYyITHUPOBATH BEIBOABI HA OCHOBE 3THX
pe3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TOYy4aeMyl0 U3 pa3HBIX HMCTOYHUKOB (CpeICTBa MAacCOBOU
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  coOJoAaTh  IpaBUjia  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B ObITY W TPYAOBOM JAESTEIBHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOM Cpelbl, OCO3HABATh
OMACHOCTh BO3JCHUCTBHS HA KUBBIE OPTAHU3MBbI ONPEACIEHHBIX BEIIECTB, TOHUMAs



cvbeicn mokazarens IIJIK, moscHATH Ha mpuMepax CHocoObl yYMEHBIICHUS W
MPEIOTBPANICHHS X BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsl 0OOYYarOIMUXCs ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMCHHE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX TO3HAHHWS BEIICCTB H
XUMHYECKUX SBICHHM;

Ui CIIEMIBIX W CcHabOBUIAMIMX OOYYalOMIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
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[Ipaktuyeckas padora Ne 1.
«IlomyueHue sTuneHa u
H3y4YEHUE €ro CBOUCTB)

23.10.2023

http://www.yaklass.ru/

Anxanuensl. byranuen-1,3 u
MetuinoOyraauen-1,3.
[TonyyeHne CHUHTETUYECKOTO
Kay4IyKa U Pe3UHBI

13.11.2023

10

AJKUHBI: COCTaB U
O0COOEHHOCTH CTPOEHHUS,
TOMOJIOTHYECKHM P
AneTuneH — npocTenmmn
MIPEACTABUTEND ATKUHOB

20.11.2023

11

Boruncnenus no ypaBHEHHUIO
XUMHUYECKON peaKiuu

27.11.2023

12

Apenbl: 6€H30J1 U TOJIYOJ.
ToKCHYHOCTH apeHOB

04.12.2023

http://www.yaklass.ru/

13

I'eneTnueckas cBSI3b
YTII€BOIOPOIOB,
MPUHAUISKAIUX K PA3TUIHBIM
Kjaccam

11.12.2023

http://www.yaklass.ru/

14

[TpupoaHbIe HCTOYHUKU
YTJIEBOJIOPOJIOB: TIPHPOTHBIN
ra3 v MOIyTHbIe HEPTSHbIE
rasbl, HeTh ¥ MPOTYKTHI €€
nepepaboTKu

18.12.2023

15

KonTponsHas pabora mo
pazzeny «YTJIeBOJI0POIbD»

25.12.2023



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

16

Pemenue 3amau

15.01.2024

17

[IpenenbHbIE OTHOATOMHBIE
CIUPTHI: METAHOJ M 3TAHOJ.
Boaoponnas cBsizb

22.01.2024

http://www.yaklass.ru/

18

MHOroaTroMHbIE CIIUPTHI:
STUJIEHTJIMKOJIb U TJINLEPUH

29.01.2024

http://www.yaklass.ru/

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(buznueckue 1 XuMu4ecKue
CBOWCTBA, IPUMEHEHNE

05.02.2024

20

Anpaerunsl: GopMabaeTUI U
areTanpaerug. AueTod

12.02.2024

21

OHOOCHOBHEIE MIPEICITbHBIC
KapOOHOBBIE KUCJIOTHI:
MypaBbUHAs U YKCYCHas

19.02.2024

22

[IpakTrueckas padora Ne 2.

«CBoiicTBa pacTBOpa yKCyCHOM

KHCJIOTBI»

26.02.2024

23

CTeapI/IHOBaSI " OJICHHOBAaA
KHCJIOTHI, KaK IIPpCACTaBUTCIIN
BBICIIHNX Kap6OHOBbIX KHCIIOT

04.03.2024

24

MpbUIa Kak COJIA BBICIINX
KapOOHOBBIX KUCIIOT, UX
MoIolIee AeHCTBUE

11.03.2024

http://www.yaklass.ru/

25

CrnoxHble 3(hupbl KaKk
MIPOU3BO/IHBIE KAPOOHOBBIX
KUCIOT. ['MIpon3 CI0KHBIX

3¢upoB

18.03.2024

http://www.yaklass.ru/



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

26

Kupsr: runpoinus,
pUMEHEHHEe, ONOJIOTHYECKast
POJIIb JKUPOB

01.04.2024

http://www.yaklass.ru/

27

VrieBoasl: cOCTaB,
Kiaccudukanus. Baxueitme
MIPEICTaBUTENHN: TIIF0KO03a,
¢bpykTo3a, caxaposa

08.04.2024

28

Kpaxman u nemrronosa kak
MIPUPOIHBIE MOJIUMEPEI

15.04.2024

29

KonTpossHas pabora no
pazneny
«Kucnopoacoaepxartine
OpraHUYECKUEe COCTUHEHUS

22.04.2024

30

AMWHEBI: METHJIAMHUH U aHUJINH

27.04.2024

31

AMHMHOKHCIIOTHI KaK
amdoTepHbIC OPraHUYECKUE
COCAMHEHMS, UX
OHOJIOrMYECKOE 3HAUCHHE.
IlenTuasl

06.05.2024

http://www.yaklass.ru/

32

benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS

13.05.2024

33

OCHOBHBIE HOHATUA XUMUU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN

20.05.2024

http://www.yaklass.ru/

34

OcHoBHBIC METOJbI CHHTC3a
BBICOKOMOJICKYJIAPHBIX

27.05.2024



http://www.yaklass.ru/
http://www.yaklass.ru/
http://www.yaklass.ru/

coequHeHuii. IlmacTmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




11 KVIACC

Ne KosmmmuyecTBo yacos Mara
JJleKTPOHHBbIE HU(PPOBBIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | Kourpouasn | IIpakrunuyeck | H3Yy4YeHH
pecypcsl
n 0 ble padoThI He padoThl |
XUMHYECKHUH DJIEMEHT. http://school-
1 ATOM. DJIeKTpOHHAS 1 04.09.20 | collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
KOH(UTYpaIs aTOMOB 23 ysclid=Im81kgce60325233501
[Teproanueckuii 3aKOH
u [lepnoanueckas
CHUCTeMa XUMHUYECKHX htto://school
2 ;J/IjzreHTOB A1 1 11.09.20 | collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
Aeriecna, TIX CBAsh 23 ysclid=Im81kgce60325233501
C COBpEMEHHOM
TEOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH
W3MEHEHHUsI CBOMCTB
XUMHYECKUX
AJIEMEHTOB U UX
COEQUHEHUH I10
rpynmnam U nepuoiaM. http://school-
3 3HaueHue 1 18.09.20 | collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
MEePHOTUIECKOTO 23 ysclid=Im81kgce60325233501
3aKOHA U CUCTEMBI
XUMHYECKUX
anemeHToB /J1.W.
MenneneeBa B
Pa3BUTHUH HAYKU
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CrpoeHue BeuiecTaa.
XuMudeckas CBSI3b, e
BH/IbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOW CBS3H.
Bonopoanas cBs3b

25.09.20
23

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

BaneHTHOCTE.
DNEeKTPOOTPUIIATEIIEHO
cth. CTernenn
okucineHnus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

02.10.20
23

https://resh.edu.ru/subject/29/10/?ysclid=Im81j77i9nl
41250124

Ilonatue o
JTUCTIEPCHBIX
cucremax. VIcTUHHBIE
M KOJIJIOUIHBIE
pacTBopel. MaccoBas
JIOJIS BEIIECTBA B
pacTBope

09.10.20
23

https://resh.edu.ru/subject/29/10/?ysclid=Im81j77j9nl

41250124

Knaccuduxkanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHEHUH.
I'eneTHueckas CBSI3b
HEOPraHHUYECKUX
BEIIECTB, PA3TUYHBIX
KJIaCCOB

16.10.20
23

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
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Knaccudukarus
XUMHUUYECKUX PEAKLIUI
B HEOPraHMYECKOU U
OPraHU4eCKO XUMHUH.
3aKOH COXpaHEHUs
MAacChl BEIECTB; 3aKOH
COXpAaHEHUS U
MPEBPAILECHUS SHEPTUU
MIPU XUMUYECKUX
peaKuusx

23.10.20
23

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

CkopocTh peakiuy.
OOpaTuMble peakiuy.
XUMHYECKOE
paBHOBecHE

13.11.20
23

10

[IpakTuueckas padota
No 1. «Bnusinue
pa3nU4HbIX (PaKTOPOB
Ha CKOPOCTh
XUMHUYECKON peaKinm»

20.11.20
23

11

DJIEKTPOIUTHYECKAS
JICCOTIHALIUS.
ITonsarue o
BOJIOPOJTHOM
nokasaresne (pH)
pactBopa. Peakiuu
HMOHHOTO 0OMEHa.
I'mpponus
OpPraHHYECKUX U

27.11.20
23

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501
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http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
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HEOPraHUYECKUX
BEILIECTB

12

OKHUCIUTEIBHO-
BOCCTAHOBHTEIIHLHBIE
peakuuu. [lonstue 06
ANIEKTPOJTH3E
pacIuiaBoB 1
pacTBOPOB COJICH

04.12.20
23

13

KonTtponsHas paborta
0 pazieny
«Teopernueckne
OCHOBBI XUMHUIN)»

11.12.20
23

14

MeTtamnsl, ux
MOJIO)KEHUE B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
anemenToB . 1.
Meuneneesa u
0COOEHHOCTH
CTPOCHHS aTOMOB.
OO6mume puznueckue
CBOICTBA METAJIJIOB

18.12.20
23

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

15

CrinaBel METaJIIOB.
ONEKTPOXUMHUYECKUN
pAL HAIPSKECHUN
METaJIOB

25.12.20
23

16

XMUMHYECKHE CBOUCTBA
BOKHEHIIINX METAIUIOB
(HaTpuii, Kanu,

15.01.20
24



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501

KaJbpIIMi, MarHum,
ATIOMHUHUI) U UX
COCJIMHEHU I

17

XUMHYECKUE CBOUCTBA
XpoMa, MeJIU U UX
coeqUHEHNN

22.01.20
24

18

XUMHYECKHE CBOUCTBA
LIMHKA, JKeJie3a U UX
CoeqUHEHNN

29.01.20
24

19

[IpakTnueckas pabora
Ne 2. "Pemenne
IKCIIEPUMEHTAITbHBIX
3aJ1a4 10 TEME
«MeTtame»"

05.02.20
24

20

Hemerannsl, ux
MOJI0KECHUE B
[Tepuoauueckoit
CHCTEME XMMHYECKHX
anemenToB . 1.
Menneneesa n
0COOEHHOCTH
CTPOEHUSI aTOMOB

12.02.20
24

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

21

du3nyecKue CBOMCTBa
HEMETaJJIOB.
Annorponus
HEMeTaJIoB (Ha
IpUMepe KUCI0Po/a,
cepsl, pochopa u
yriepoja)

19.02.20
24



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501

XMUMHYECKHE CBOUCTBA

22 raJIOr€HOB, CEPBI U UX 26.02.20
COCAUHCHHI 24
XuMHUYECKHE CBOMCTBA

23 a3ota, pocdopa u ux 04.03.20
COeIMHEHMI 24
XuMHUdecKre CBOcTBa

24 yriaepoja, KpeMHUS U 11.03.20
HUX COCOUHECHUH 24
[IpumeHeHne

g5 | BKHEHIINX 18.03.20
HEMETAJUIOB U UX 24
COEeUHEHNN
O0o00menne u
CHCTEMAaTHU3allHs
3HAHHH 10 TeME
«HemeTaimib».

26 Brruucienus no 01.04.20
ypaBHEHUSIM 24
XUMHUYECKUX PEAKIU
1 TEPMOXUMHYECKHE
pacyEThI
[IpakTrueckas padota
Ne 3. «Pemenue

27 9KCIEPUMEHTAIBHBIX 08.04.20
3a7a4 0 TEME 24

"HemeTamasl"»




28

KontponsHas padora
0o TeMaM «MeTajuibl»
u «Hemertamib»

15.04.20
24

29

Heoprannueckue u
OpraHuYecKue
KHCIIOTHI.
Heoprannueckue u
OpraHuYeCcKue
OCHOBaHUS

22.04.20
24

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

30

AmpoTepHbIe
HEOPraHUYeCKHe 1
OpraHUYeCKHe
COEIMHEHHUS.
I'enetnueckas CBA3b
HEOPraHUYECKHX U
OpraHUYECKUX
BEIIECTB

27.04.20
24

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

ysclid=Im81kgce60325233501

31

Ponp xumMuu B
oOecreueHUH
9KOJIOTHYECKOH,
SHEPTeTUYECKOU U
OHUILEBOU
0€e30I1aCHOCTH,
Pa3BUTUU MEHUIIHHBI

06.05.20
24

32

[MpencraBnenus o6
OOIIMX HAyYHBIX
HPUHIIUITAX
MPOMBIIUIEHHOTO

13.05.20
24



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31%20ysclid=lm81kgce60325233501
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MOJIyYCHUS
BaKHEHUINX BEIIECTB

Yenosek B Mupe
BELLECTB U

33 1 20.05.20
MaTepUanioB. XUMHS U 24
3I0POBBE YEIIOBEKA

OBUIEE KOJIMYECTBO 33

YACOB I10 ITPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemienue
Xumus 10 knacc /O.C.I'abpuensia ,OctpoymoB N.C,CnagkoB C.A. AKITuoHEpHOE

obmectBo "UznarenscTBo "lIpocBemenue"”

METOANYECKHUE MATEPHUAJIBI JI1 YUUTEJIA

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
http://shool-colection.edu.ru

yaklass
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