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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuona a0 2025 roma» (Pacmopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISETCS HEOThEMIIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpLIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYpPhI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJIEpKaHUE M TNOCTPOCHHE KOTOPOro OIPEAEIIEHbl B
nmporpaMme 10 XHMHU C Y4ETOM CHeuu(PuKd HAyKd XUMUU, €€ 3HAUYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHATIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJIOCTHOIO MPEJICTABIEHUs 00 OKpYXKAIOIIEM MHUPE KaK O €IMHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJaTENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SABISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHUYECKOMW XUMUHU (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKLUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0oO0mIaromiei 10 0ObACHAIOMEH U MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX U NMPUMEHEHHMM, a TAKKE O XMMHUYECKHX PEaKUUsiX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpoTeKaHust jomnosHsercs B Kypcax 10 u 11 ximaccoB
AIIEMEHTaMHU COJECPKAHMS, HMEIOIIMMHU KYJbTYPOJOTMYECKU W TPHUKIAJTHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JIpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUHU U MPAKTUUECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aJa4. B 1enom coaepkanue yueOHOTO
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
bunocockux uAeH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOTO W
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUIEHUU 3KOJOTUYECKHUX MpoO0ieM, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUS TNpeaMeTa MNpeAyCMaTpUBalOT (QOpMUpOBaHUE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEOBATENbCKON JEATEIBHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO NpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LIEJIeW HW3y4eHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUU U CIIOCOOOB EATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B POrpamMme 1Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHON OpraHu3alliy, BIAICIONIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS MX B PEATbHOU >KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HAaUEHUE MPUOOPETAIOT TAKKUE LIETU U 33]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C BEIIECTBAMHU M MX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX [JIsi TPUOOPETEHUsI OMbITa JESTEIBPHOCTH, KOTOpas 3aHWMaeT
BOXHOE MECTO B TIO3HAHUM XUMHU, a TakXKe JJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUU JJIsl TIOMCKAa W aHalin3a y4yeOHOH U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU W TPOBEIECHUU XUMHUUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl MNPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM miaHe cpenHero oOmiero oOpa30BaHUS MPEAMET «XHUMUS»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIy4YEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUs OpPTaHHYECKHX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaUKM opraHuyeckux BemniecTB. HoMeHknaTypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
MPOCTEUIINE TPEICTABUTENN aJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuusi noiaumepuszanuu). [lomydeHne CHHTETHUYECKOIro
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumenenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
MEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaluTU4YecKuil), mnupoius. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHME C O0Opa3llaMu IJIacTMacC, KaydyKOB U PE3UHbI, KOJUICKIIUU
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKON PabOThI: MOTYYCHHE STHUIICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON ¥ 3TaHON CTPOECHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHbl€  CHOUPTBL. OJTWICHIJMKOIb M  IJIMLEPUH: CTPOEHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

@deHoJ: CTPOCHHME MOJEKYJbl, (QU3NYECKHEe M XHUMHYECKHE CBOICTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi MU OJICMHOBAs KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjiacCcUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXJEHHWE B NPUPOJE, NMPUMEHEHUE,
ononornyeckas poiib. PotocuHre3. pyKTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoMm Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICHCTBHE TIIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3aumoneicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTconepKale OpraHn4eckiue COeTMHEHNS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMyYecKrue coequHeHus. duznueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiMiuHA). bronornyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DOKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE MOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

DKCHepUMEHTAIbHBIE METOJbl HM3YYEeHHUS BEIIECTB W WX MPEBPAIICHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKNUE BETUUNUHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHaIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKHI 31eMeHT. AToM. Sapo aroma, H30TONBI. ODJIEKTPOHHAs
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpelesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Teprnonnueckuit 3akoH u [lepronnyeckas cucremMa XUMUUYECKUX 3JIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTBIX W CJOXHBIX BEIIECTB IO TPyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBsI3U (OOMEHHBI W JIOHOPHO-
aKuenTopHslii). BomopoaHas cBsA3b. BaneHTHOCTb. DJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATUOHBI 1 AHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBAa. THUIMBI KPUCTAIUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenknarypa
HEOPraHUYECKHX BEIIECTB. [eHeTMYecKas CBSI3b HEOPraHWYECKHWX BELIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUS MAacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3audHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAIbHAS, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MOJIeNied KPUCTAUIMUYECKUX PEHIETOK, HAONIoJCHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO HWHIUKATOPA, pEaKIUu HOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiXx GakTOpOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenune HemeraiuioB B Ilepuoguueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETA/UIOB (rajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M UX  COCOWHEHUN  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JI0YEK
aToMOB MeTayuioB. OOmue (usndeckue cBoiicTBa MeTamuioB. CIuiaBbl METAJLIOB.
DNEKTPOXUMHUUYECKUN Pl HAIPSHKEHUM METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEPUMEHTAJIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
U3ydyeHue KoyuieKuuu «MeTamisl U CIUIaBb», OOpa3slOB HEMETAJUIOB, PEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJMIOJEHWE M OINHUCAHHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHCJIOT U 11IEJI0Y€eH, KaueCTBEHHBIE PEAKIIUN Ha KATUOHBI METAJIOB).

PacuérHrie 3anaun.

PacuéTtel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJHMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BELIECTB UMEET IIPUMECH.

XuMHus ¥ KM3Hb

Ponb xumun B 00€crieUeHHUH SKOJOTMYECKOH, YHEPreTUYECKOM M MUILEBON
0e30MacHOCTH, Pa3BUTHM MeAMLMHBL. [IoOHSTHE O HAyYHBIX METOAAaX IO3HAHMS
BEILECTB U XUMUYECKUX PEAKLIMA.

[TpencraBiaenuss 00 OOMMX HAay4yHBIX MPUHLHUIAX POMBIIIJIEHHOTO
NOJIYYEHUS BaXKHEHIINX BEILECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUATIOB: BAXXHEWUIIHNE CTPOUTEIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuaybl U1 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPraHUYECKUE U MHUHEPAIBbHbBIE
yaoOpeHus.

XuMus M 3I0pPOBbE YEIIOBEKA: NpaBUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0E€30MaCHOTO KCIOJNIb30BAaHUA MpenapaToB ObITOBOW XUMHUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK
OOLIMX EeCTECTBEHHO-HAYYHBIX TOHSITHUH, TaK W TOHATUN, SBJISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPECHUE, SBJIICHHUE.



du3uka: MaTepus, YHEPIus, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, DJKOCHCTeMa, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUUN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cOOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0O0pa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YME MPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaaMUd POCCUHCKOr0 Tpa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMM U TpPaBWIAMH  TOBEJIEHHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeAMeTa «XHUMHS» OTPAXKAIOT
c(OpMHPOBAHHOCTh OMbITa MO3HABATEIBHON M MPAKTUYECKOW JEATEIBbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIITMOHHBIX MPaB M 00SI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN YYE€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHH M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHUBATh CUTYalluH, CBA3aHHbIE C XMMHUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) GpopMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEeHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11€JIeCO00pa3HOro OTHOIIEHUS K MPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOI'O IIPUPOIOIIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOIO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKPY)KaroIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTA M BAXXHOU pPOJMU B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTUYECKH KOMQPOPTHON KHU3HU KaKIOTO UJICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS J1eJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

MHTEpeca K MO3HAHUIO M HUCCIIEI0BATEIbCKON JESTEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSAM TpyJa B pa3inyHbIX chepax npodeccuoHaabHON
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OO0IIeHayYHbIC MOHSATHSA, OTPaXKaIoIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccleoBaHne, HAOII0IeHnEe, N3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOCHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4cOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (DaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYECKas (opMylia, ypaBHEHUE XHWMHUYECKOU
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHMS TUIOTE3BI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS TMPAKTUYECKUX 3a7ay, MPUMEHECHHUIO Ppa3IMYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHETa), aHaNM3UpOBaTh UHPOPMALIMIO PA3IUYHBIX BUAOB U (HOpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeACTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgJ1ajeHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIHHOW JIE€ATEIHHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCICIOBAHMA MYTEM COTJIACOBAHMS TO3MIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH HAa OCHOBE CaMOaHan3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
Y 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTH, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN psAJl, TOMOJIOTH, YTIJIE€BOIOPO/IbI,
KHCIIOPOJ, M a30TCOJAEpX AIIUE COCAMHEHUS, MOHOMEp, IMOJHMMEp, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTE€pPHbIE MPU3HAKU TOHITHUM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPHU
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAILIEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUH YyCTaHaBIMBaTh MPHUHAJJICKHOCTh HM3YyUEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematudyeckoir Homenknarype (IUPAC), a takxke NpUBOAUTH TpUBHUAIbHBIC
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, ATaH, ATUJICH, MPOIWIICH, AalCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, aMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIY HUMH YpPAaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiuu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJACTh CHCTEMOW 3HAHHK 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBS3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHuYECKHUX
BEIIECTB, JCHATypalusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE PEaKIMU OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3alucCh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIhTaTOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IICIIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUS M TMPEAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpa, POJM XHUMHUM B TIO3HAHWUW SIBJICHUU
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUs] IPAKTHUYSCKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMAUYECKAsI CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
DJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHUPOBO33PEHUYECCKUE 3HAHMUS, JICKAIIME B OCHOBE IMOHUMAHMS IMPUUYUHHOCTH U
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU M 0€30MMaCHOM HCIIOJB30BAaHUU BAKHEUIIIMX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTepHbIE MPU3HAKH MOHSITHMA,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONMHMCAHUH HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (GOpMyd BEIIECTB M  YPAaBHEHMM XHMHYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUsI OTACIBHBIX
HEOPraHWYECKUX BeUIeCTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HETallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3IIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKAasl, BOJOPOHAS) B COCTUHEHUSAX, TUI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
MOHHAsA, METAJUIMUECKas), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHUYECKHUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnme
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCHIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snaemenToB JI. M. MenngeneeBa, MCIONb3ys HOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «QHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKUX JIEMEHTOB M MX COEIMHEHUM
10 nepuoaaM u rpymnnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB 1. U.
Menpaeneena;

cOpPMHPOBAHHOCTh ~YMEHUW  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TI'E€HETMYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(DULIHUPOBATh XUMHUYECKHE DPEAKIUH 10
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YYUThIBas
YCJIOBUSL, ITPU KOTOPBIX 3TU PEAKIIMHU UAYT J10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MMYTEM MOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbIBaTh  CYIIHOCTh  OKHCJIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOThI, aMMHaka, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce MM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILLCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W J1TabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe TMpaBHJIa OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3joKEeHUEe MEePOKCUIa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpPENENICHUE CpEapl pPacTBOPOB BEIIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pEaKIMU Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJa4 IO
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO SKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peaKIuil U (HOpMyIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHYECKHU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHIMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUAAIIMX OOYYaIONIUXCS: YMEHHE HCIIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoaunuecTBO 4acoB DJIeKTPOHHbIE Bunnl gesireJJLHOCTH
HaunmenoBanue
Ne (undposbie) 00y4aroIIUXCA C Y4eTOM
pa3iesioB U TeEM Konrpoasnsie  Ilpakruyeckue .
n/n Bcero o0pa3oBaTte/ibHbIE padoueii mporpamMmbl
NPOrpamMMbl padoThI padoTbI
pecypcsbl BOCIIMTAHUS
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
Paznuuare npeamersl
W3Y4YEHUs1 OPraHUYECKOU U
HEOPraHUYECKOU
xuMuu.CpaBHUBATh
OpraHUYECKUe U
HEOPTraHUYECKHUE COCTUHEHUS
MoaenupoBatb
[Ipenmer MPOCTPAHCTBEHHOE CTPOCHUE
. bubmorexa [JOK
OpraHUYEeCKON MeTaHa, 3TaHa, MpornaHa
https://m.edsoo.ru/7f413034
xuMmuu. Teopus YCTaHOBJICHUE JIOBEPUTEIBHBIX
bubmmoteka [IOK N
1.1 CTPOEHUS 3 0 0 OTHOLLEHUN MEXY YUUTEIEM
https://myschool.edu.ru/ 5
OpraHUYECKUX U €ro yUeHHKaMU; 00CyKIeHue
p bubmuorexa [JOK i > 00¢Y

coequHenu A. M.
byrneposa

https://m.edsoo0.ru/7f413034

IIKOJIBHUKOB COOJIIOJaTh Ha
YpOKEe OOIICTPUHSITHIE HOPMBI
MOBE/ICHNUs, TIPaBUiIa OOIIEHNUS
CO CTapIIUMU (YUUTEISAMU) U
CBEPCTHHKAMHU
(IIKOJIBHUKAMU ), TPUHIUITBI
yueOHOM TUCIUILTUHBI U
CaMOOpTaHU3AMHUIIPUBIICYEHUE
BHUMAaHMUS MIKOJIBHUKOB K



https://m.edsoo.ru/7f413034
https://myschool.edu.ru/
https://m.edsoo.ru/7f413034

Hroro no pasaceiny

IICHHOCTHOMY aCHEKTY
U3y4aeMbIX Ha yPOKax
SIBJICHUI; UCIIOJIb30BaHUE
BOCITUTATEIIbHBIX
BO3MOXKHOCTEH COJICpIKAHMUS
y4eOHOT0 MpeIMeT Yepe3
JICMOHCTPAIIHIO JICTSIM
IMOJIOKHUTCIIBHBIX ITPUMCPOB

Paznea 2. Yraesogopoasl

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

bubmmoteka [IOK
https://m.edsoo.ru/7f413034
bu6nuoreka [IOK
https://myschool.edu.ru/

HccnenoBaTh cBOiicTBa
U3y4aeMbIX
BeiecTB.Habmonats
JIEMOHCTPHPYEMBIE U
CaMOCTOSITEITEHO TPOBOTUMBIE
onbITel. Habmogats u
OTHCHIBATH XUMHUYECKHE
PEaKIMHU C TOMOUIBIO SA3bIKa
XUMUHONKCHIBATh
IPOCTPAHCTBEHHYIO CTPYKTYPY
U3y4aeMbIX
BeniecTB.CUCTEMAaTU3UPOBATh
3HaHUA O KOBAJICHTHOU
XUMHUYECKON CBS3U.
MpUMEHEHHE Ha YPOKe
UHTEPaKTUBHBIX (POpM pabOThI
yUaIIUXCsl: HHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIUPYIOIINX
MI03HABATEJIbHYIO MOTHUBALIUIO



https://m.edsoo.ru/7f413034
https://myschool.edu.ru/

IIKOJIBHUKOB; JUJAKTHYECKOTO
Tearpa, IJie MOoJIy4eHHbIE Ha
YPOKE 3HaHUs OOBIIPHIBAIOTCS B
TeaTpajlbHbIX I0CTAHOBKAX;
JMCKYCCHM, KOTOPbIE Jat0T
y4aIIuMCsi BO3MOKHOCTb
nproOpecTH ONBIT BeICHUS
KOHCTPYKTHUBHOTO JIHAJIOTa;
TPYyNIIOBOW PabOTHI MK
paboTHI B apax, KOTOpbIE y4aT
IIKOJIbHUKOB KOMaHIHOM
paboTe 1 B3aMMOAEHCTBUIO C
JIPYTUMH JE€TbMU

2.2

HenpenensHueie

YrJiI€BOAOPOAbI:

aJIKCHEI,
aJIKaTuCHBI,
aJIKWHBI

bu6nuoreka [IOK
https://myschool.edu.ru/
bubmmoteka [IOK
https://m.edsoo.ru/7f413034

XapaxkTepu3oBaTh CIIOCOOBI
HOJy4YeHus1, CBOICTBA U
00J1aCTH IPUMEHEHUS
u3ydaeMbIX BemecTB.OnbITHBIM
nyTéM 10Ka3bIBaTh
HeTpeaeIbHbII XapakTep
YTJIEBOAOPOIOB BKIIOUCHHUE B
YPOK HTPOBBIX TPOLIEAYD,
KOTOPBIE TOMOTAIOT
NOJIeP’KaTh MOTHBAIIHIO JETEH
K IOJIy4EeHUIO 3HAHUH,
HaJIQ&)KMBAHUIO TTO3UTUBHBIX
MEKIMYHOCTHBIX OTHOILICHH B
KJacce, IOMOraroT
YCTaHOBJICHHIO
T00posKenaTeTbHOM
aTMocdepsl BO BpeMsl ypoka



https://myschool.edu.ru/
https://m.edsoo.ru/7f413034

WHULUHUPOBAHUC U TOAACPIKKA

Apomarnyeckue bubmmoreka [IOK .
2.3 2 HCCJIEN0BATEIBCKON
YTJIEBOAOPOIbI https://myschool.edu.ru/
EITENLHOCTH
BKIIFOUEHUE B YPOK UTPOBBIX
POIEAYpP, KOTOPHIE TOMOTAIOT
MOIJIePXKaTh MOTUBAIUIO JCTEH
[Tpupoansie K MOJIYYEHUIO 3HAHUH,
54 HCTOYHUKHU 3 bu6nuoreka [IOK HAJIQKUBAHUIO MMO3UTHUBHBIX
' YIIEBOIOPOAOB U https://myschool.edu.ru/ MEXJIMYHOCTHBIX OTHOLLIEHUI B
UX mepepadoTKa KJ1acce, IOMOIaroT
YCTaHOBJICHHIO
no0poXKeIaTeTbHOU
aTMocQepsl BO BpeMsl ypoKa
Htoro no paznemny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEHHsI

3.1 Cruptel. denon

3.2 AJNLIEruab!.

bubmmoteka [IOK
https://myschool.edu.ru/

bu6nuoreka [IOK

MopenupoBaTh CTpOECHHE
n3ydyaembix BemiectB.Ha3piBaTh
OJIHOATOMHBIE CIIUPTHI 1O
MEXIYHAPOAHOU
HOMeHKJaType.MccnenoBarh
CBOICTBA OJJHOATOMHBIX U
MHOTOAaTOMHBIX CITUPTOB,
(heHona MHUIIMUPOBAHUE U
opranm3anus medcrBa Kak
MO3UTUBHOTO OIbITA
COTPYAHHYECTBA U B3aUMHOU
TTOMOIIIH

HccnenoBaTh cBoOiiCcTBa



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KapbonoBsie
KUCTOTBI. CII0)KHbIE

3(hupbl

https://myschool.edu.ru/

QJIBJICTU/I0B, KApOOHOBBIX
kucnot.Habmonars
J€MOHCTPUPYEMBIE U
CaMOCTOSITENILHO IIPOBOIUMBbIE
onbiTel. Habmonats u
OTHCHIBATH XUMHUYECKHE
peakuuu.lIpoBoauts
Ka4eCTBEHHBIC PEaKIH Ha
aJbJIeru/ibl, KApOOHOBBIE
KHUCJIOTBIIIPUMEHEHUE HA YPOKE
WHTEPaKTUBHBIX ()OpPM pabOTHI
yUaIlUXCsl: HHTEJUIEKTYaJIbHBIX
UTP, CTUMYJIUPYIOIIUX
[I03HABATEJILHYIO MOTHUBALIUIO
IIKOJIBHUKOB; JUJAKTHYECKOTO
TeaTpa, rJe MNOoJIyYeHHbIE Ha
yYpOKe 3HaHHUsI OOBITPHIBAIOTCS B
TeaTpajbHBIX OCTAHOBKAX;
JMCKYCCH, KOTOPbIE Jat0T
y4aluMcsi BO3MOXKHOCTb
proOpeECTH OMBIT BEAECHUS
KOHCTPYKTHUBHOTO JIAJIOTa;
rpynnoBoi paboThl WK
paboTHI B Mapax, KOTOpbIE y4aT
IIKOJTbHUKOB KOMaHTHON
paboTte 1 B3aUMOJICHCTBHIO C
JIPYTUMH JE€THbMU

3.3

Yriesoanl

bu6nuoreka [IOK
https://myschool.edu.ru/

Hcnonws3oBate BHYTpU- U
MEXITPEAMETHBIC
cBs3u.MccaenoBaTh CBOMCTBA



https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no paszueny

13

U3y4aeMbIX
Bemects.Habmronate
JTEMOHCTPHPYEMBIC U
CaMOCTOSATEJILHO ITPOBOIUMBIE
OTIBITHI. BKJIFOUCHHUE B YPOK
UTPOBBIX MPOIIEYP, KOTOPHIC
MIOMOTAIOT MOIePKATh
MOTHBAIIHIO IETEH K
MOJTYYEHHIO 3HAHU,
HaJIA)KUBAHUIO TTO3UTHBHBIX
MEKITHYHOCTHBIX OTHOIIEHHH B
KJ1acce, IOMOIaroT
YCTaHOBJICHHUIO
JT0OposKeIaTeIbHON
aTMocQepsl BO BpeMsl ypoKa

Pa3nen 4. A3oTcoaepikaime opraHudeckue coelMHeHus

4.1

AMUHEL
AMUHOKHCIIOTHI.
benku

bu6nuoreka [IOK
https://myschool.edu.ru/

OcyIiecTBIATh BHYTpU- U
MEXIpPEAMETHbBIE
ces3u.HabGmronate
JEMOHCTPHUPYEMBIE
CaMOCTOSTENILHO TTPOBOIUMBIE
onbITel. Habmrogats u
OIIMCHIBATH XUMHYECKHUE
peaKuy MHUITUHNPOBAHUE U
opranmu3anus medcrBa Kak
IIO3UTHBHOTO OITBITA
COTPYIHUYECTBA U B3AUMHOMN
ITOMOILIA



https://myschool.edu.ru/

Uroro mo pazueny 3

Paszgea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

51 [Imactmaccel. 5 0
Kayuyku. Bonokna

bubnnoreka IIOK
https://myschool.edu.ru/

MHULUUPOBAHUE U TIOJIJIEPIKKA
HCCIIEI0BATEIbCKOU
JeATEIbHOCTH, YTO 1ACT
IIKOJIbHUKAM BO3MO>KHOCTb
pUOOPECTH HABBIK
CaMOCTOSITEJIBHOTO pelIeHUs
TEOPETUUECKON TPOOIIEMBI,
HaBBIK T€HEPUPOBAHUS U
odopmIIeHHs COOCTBEHHBIX
UJIeH, HABBIK YBOXXUTEIIBHOTO
OTHOLLEHHUS K Yy>KUM HJEsIM,
o opMIICHHBIM B paboTax
JIpYTUX HCCIIE0BATENEH,
HaBBIK MYOJINYHOTO
BBICTYIUICHUS TIEPE]T
ayIUTOpHEN,
apryMEHTHUPOBAHUS U
OTCTaMBaHUA CBOEH TOUKHU
3peHUs

Hroro mo pazueny 2
OBIIEE KOJIMYECTBO
YACOB I1O0 34 2

[NPOT'PAMME



https://myschool.edu.ru/

11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE Bunnl gesireJLHOCTH
HaunmenoBanmue
Ne (undposbie) 00y4aroIIUXCA C y4eTOM
pa3aesioB H TeM KonTpoabubie IIpakTuueckue N
n/n Bcero o0pa3oBaTte/ibHbIE padoueii mporpamMmbl
NPOrpamMMbl padoThI padoTbI
pecypchl BOCIIMTAHUS
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
[IpoBoauTH pacy€Tsl 11O
XUMHAYECKHM (hopMyTIaM 1
ypaBHeHusIM. [lonb3oBaTbes
uH(popMalueit U3 Apyrux
MCTOYHHMKOB JJIs TOATOTOBKH
KpPaTKUX COOOIICHHIA
CrpoeHue aToMOB.
. YCTaHOBJIEHUE JOBEPUTEIbHBIX
[Iepnoanueckuii 3aK0H N
OTHOILICHUN MEXY YUUTEIIeM
u Ilepuonnueckas bubnuoreka [JOK
11 3 0 0 U €r0 YUCHHUKaMU; MOOYKIeHUE
CHUCTEMa XUMUYECKHUX https://myschool.edu.ru/
HIKOJILHUKOB COOMIOAATh Ha
anemenTos JI. 1. 5
OKe OOLIENPUHATHIE HOPMBI
MenpeneeBa yp p p
MOBE/ICHUs, TIPaBUiIa OOIIECHHUS
CO CTapIIUMH (YUUTEIAMH) U
CBEPCTHUKaMH
(IIKOJIBbHUKAMU ), TPUHIUITBI
y4eOHON AUCIUTUTMHBI U
camoopraHu3aluu
IIpoBOoauTH pacy€Tsl 11O
CrpoeHue BeniecTsa. XUMHUYECKHM (hopMysiaM U
bu6nuoreka [IOK
1.2 Mmuoroobpasue 4 0 0 ypaBHEHUSM. APryMEHTHPOBATH
https://myschool.edu.ru/
BEIL[ECTB BbIOOp KJ1accupUKaLun

XUMHNYECKUX



https://myschool.edu.ru/
https://myschool.edu.ru/

peakuuii. Habmonats u
ONUCHIBATh XUMUYECKUE
PEeaKIu.BKIIFOUEHHE B YPOK
UTPOBBIX MPOLENYP, KOTOPbIE
MIOMOTa0T MOJAEPKATh
MOTHBALUIO AETEN K
MOJTYYEHHIO 3HAHUM,
HaJaXXUBAHUIO TTO3UTHUBHBIX
MEXJTMYHOCTHBIX OTHOIIICHUM B
KJIacCE, IOMOTar0T
YCTaHOBJICHUIO
no0poXkKenaTenbHOU
aTMocdepsl BO BpeMs ypoKa

1.3

XUMUYECKUE PEAKIUU

bu6mmoteka [IOK
https://myschool.edu.ru/

[Ipencka3piBaTh: BO3SMOXKHOCTb
IPOTEKAHUS XUMUYECKUX
peakuuii Ha OCHOBE
UMEIOIIUXCS
3HaHUINPUMEHEHUE Ha YPOKe
UHTEPaKTUBHBIX (hOpM paboThI
yUYAIIUXCSI: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIUPYIOIIHX
MI03HABATEIbHYIO MOTHBAIIUIO
IIKOJIHHUKOB; JUJAKTHYECKOTO
Tearpa, I7ie MoJTy4eHHbIE Ha
YpOKe 3HaHHUsI OOBITPHIBAIOTCS B
TeaTpalbHBIX TOCTAHOBKAX;
JIMCKYCCHI, KOTOpPbIE Jat0T
y4YaIIUMCsT BO3MOYKHOCTD
MIPUOOPECTH OTBIT BEICHUS
KOHCTPYKTHBHOTO JIHAJIOTa;



https://myschool.edu.ru/

Wroro no pazueny 13

Pasznen 2. Heopranuueckasi Xummusi

bu6nuoreka [IOK
https://myschool.edu.ru/

TpYyNIIOBON pabOThI WK
paboTHI B Mapax, KOTOpPBIE y4aT
IIKOJILHUKOB KOMaHTHOM
paboTe 1 B3aUMO/ICICTBHIO C
JIPYTHUMU JI€THBMHU

2.1 Meraiuist 6

bubmuorexa [JOK
https://myschool.edu.ru/

Hcnonws3oBats BHYTpU- U
MEXIPEAMETHbIE
cBs13u.000011aTh 3HAHUS U
JIeJ1aTh BBIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHUI
CBOMCTB METAJUIOB U
HEMETAJUIOB B IIEpUOAax U
rpymmax nepuoIu4ecKon
CUCTEMBIMHUIIMUPOBAHUE U
opranusanus megdcrpa Kak
MO3UTUBHOTO OMbITA
COTPYJIHHYECTBA U B3aUMHOMN
IIOMOIIIH

2.2 Hewmeramsl 9

but6mmoreka [IOK
https://myschool.edu.ru

3HaTh OCHOBHbIE HE METAJIJIBI,
UX OKHUCIHUTENbHBIE U
BOCCTaHOBUTEJIbHbBIE CBOMCTBA.
YMeTb XxapakTepu30BaTh
CBOMCTBAa HEMETAJJIOB 3HATh
0COOEHHOCTH CTPOEHHS U
CBOICTB raJIOr€HOB U UX
COEIMHEHUI MHULIMMPOBAHUE U



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

MoAACPIKKA
HCCHeﬂOBaTeHBCKOﬁ
JCATCIIBHOCTH

3HATh BaXKHCHIIINE KIACCHI
HEOPTraHUYECKHUX U
OPraHUYEeCKUX COCIMHECHUH,
YMETh OIPENENATh
MPUHAJIC)KHOCTD BEIIECTB K
Pa3JIMYHBIM KJlaccam
coequHEHHH. XUMUUECKHE
CBOMCTBA OCHOBHBIX KJIACCOB

CBs13b
HEOPTraHUYECKUX
HEOPraHUYECKUX U bubnuoreka [JOK .
2.3 2 COCIMHCHUI.IIPUBJICUCHUE
OPraHUYeCKHUX https://myschool.edu.ru/
BHUMAaHMSI IIIKOJILHUKOB K
BEIIIECTB
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha ypoKax
SIBIICHUI; UCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOYKHOCTEH coJiepKaHus
y4eOHOro MpeMeTa yepes
JIEMOHCTPALHIO JETSIM
MOJIOKUTEHHBIX TPUMEPOB
bu6nuoreka [IOK
Hroro no paznaen 17
P Y https://myschool.edu.ru/
Pa3znen 3. XuMus u :Ku3Hb
YMeTh onpenesnsirhb
but6mmoreka [IOK BO3MOKHOCTb MPOTEKAHUS
3.1 XUMMS U )KU3HDb 4 1 P

https://myschool.edu.ru/

XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B
PAa3JIMIHBIX YCIIOBUAX U



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pasaeny

OLIGHUBATh UX MOCIE/ICTBUSI.
3HaTh OCHOBHBIE CTAIUU
IIPOU3BOJICTBA
aMMHUaKauHUIIUUPOBAHUE U
HOJIIEPIKKA
HCCIIEI0BATEIbCKOU
NeSITeIbHOCTH, YTO JIACT
IIKOJIbHUKAM BO3MOXHOCTb
IpUOOPECTU HABBIK
CaMOCTOSITENTFHOTO PELICHHUS
TEOPETUUECKON TPOOIIEMBI,
HABBIK TEHEPUPOBAHUS U

o opMIIeHHS COOCTBEHHBIX
U7IeH, HaBbIK YBAKUTEIBHOTO
OTHONICHHS K 9y)KUM UJCSIM,
0OPMIICHHBIM B paboTax
JIPYTUX UCCIIEIOBATEINEH,
HaBBIK MYOJIMYHOTO
BBICTYIIJICHUS TIepest
ayIUTOpHEN,
apryMEeHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKHU
3peHHS

OBUIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [Ipenmer opraHnnyeckoil XuMuu, e€ 1 0 0 bubnnoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://myschool.edu.ru/
Teopus cTpoeHUs OpraHUYECKUX
2 coenqnuenuii A. M. ByriepoBa, eé OCHOBHBIE 1 0 0 buGnuorexa LIOK
$ v DYTICPORS, https://myschool.edu.ru/
MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
3 opraHuyeckux BemecTB. Homenknarypa 1 0 0 bubmmoreka [JOK
(cucTemaTH4ecKasi) ¥ TPUBHAIbHBIC Ha3BaHUS https://myschool.edu.ru/
OpPraHWYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubmuoreka [IOK
TOMOJIOTUYECKUH PSJT https://myschool.edu.ru/
5 MertaH u 3TaH — npocTenne 1 0 0 bubmuoteka [IOK
MPEICTaBUTENN ATKAHOB https://myschool.edu.ru/
. bubnnorexa [JOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 0 0 4
https://myschool.edu.ru/
7 OTHUJIEH U IPOIUIIEH — MPOCTENIINE 1 0 0 bu6muoreka [JOK
MPEICTABUTENINA AIIKEHOB https://myschool.edu.ru/
8 [TpakTnueckas pabota Ne 1. «Ilonydyenue 1 0 1 bu6muoreka [JOK
ATUJICHA U U3YYEHHUE €r0 CBOMCTBY https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 0 0 bu6nunorexa LIOK

meTminOytaauen-1,3. [onyuenue

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTpOCHUA,

bu6nmoreka [IOK

10 TOMOJIOTUYECKHH psijl. ALIETUIICH —
. https://myschool.edu.ru/
MPOCTEHIINI IPEICTABUTEIb AJIKUHOB
1 Bbruncienys o ypaBHEHUIO XUMUYECKON bubmmoreka [JOK
peaKkuuu https://myschool.edu.ru/
12 Apenbl: 0eH3011 U TOIyoJl. TOKCHYHOCTh Bu6mumoteka [JOK
apeHoB https://myschool.edu.ru/
13 I'eneTudeckas cBsI3b yIiI€eBOJOPOIOB, bubnnoreka [JOK
IIPUHAUICKAUX K PA3JIMYHBIM KJIaccaM https://myschool.edu.ru/
[TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB:
14 o pH poz[HLIFI ras " Ioil Z;e He(bTI;HBIe rassl Bubmiorexa HOK
pHp N yr ’ https://myschool.edu.ru/
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB:
15 o pH poz[HLIFI ras " Ioil IZEIC He(bTiHBIe rassl buGnuorexa LIOK
pHp . yr ’ https://myschool.edu.ru/
He(Th U MPOAYKTHI € mepepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIIEeBOIOPOABD)
17 [IpenenbHBIE OTHOATOMHBIE CTUPTHI: bubnnorexa [JOK
METAHOJI ¥ 3TaHoJ. BoopoiHas cBs3b https://myschool.edu.ru/
18 MHOroaroMHbI€ CIIUPTHL: STUICHITIUKOIb U bubmmnoreka [HOK
TIIMLEPUH https://myschool.edu.ru/
19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NYECKHE U bubnmnoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anpreruasl: GopManbIETHI U alleTaIbeTUI. bubmuoreka [IOK
Aneron https://myschool.edu.ru/
21 OaHOOCHOBHEBIE MpeAeNbHbIE KAPOOHOBBIE bubnuotexa [JOK

KHCJIOTBI: MypaBbUHAA U YKCYCHaA

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

99 [IpakTuueckas padora Ne 2. «CBoicTBa Bu6mumoteka [JOK
pacTBOpa YKCYCHOM KUCIIOTBI» https://myschool.edu.ru/
93 CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK bubnmnoreka HOK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT https://myschool.edu.ru/
24 Mpi1a KaK COJIM BBICIIUX KapOOHOBBIX bubmmoreka [JOK
KHCJIOT, UX MOIOIIIee ACHCTBHUE https://myschool.edu.ru/
CrnosxxHbIe 3(DUPBI KaK MPOU3BOTHBIE
$up P bubnunorexa LIOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIOKHBIX
https://myschool.edu.ru/
3¢hupoB
26 JKupsl: Tunponns, npuMeHeHue, bubnuoreka [IOK
Ouosiornueckasi pojb >KHPOB https://myschool.edu.ru/
VYrneBoabl: cocTaB, KjlacCU(pUKaIUL.
. bubnuoreka [{OK
27 Bakneiimue npencrtaBuTeNn: rr0K03a,
https://myschool.edu.ru/
dpykTO3a, caxapo3a
98 Kpaxman u nemirono3a Kak npupoaHbie
MOJTUMEPHI
KontponbHas padoTa mo pazaeny
29 «Kucnopopacoaepxarnine opraHHIecKue
COCMHEHUS
bubmmnoreka HOK
30 AMUJHBI: METHJIAMUH ¥ aHUJIHH 1
https://myschool.edu.ru/
AMHHOKHUCIIOTHI Kak aMm(pOTEpHbIE
bu6nmorexa LIOK
31 OpPTaHWYECKHUE COCTUHEHUS, MX
https://myschool.edu.ru/
Ouosnorudeckoe 3HadeHue. [lentuabl
39 benku kak npupoHble bubmuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS https://myschool.edu.ru/
13 OcHOBHBIE IOHATHS XUMHH bu6muoreka [IOK

BBICOKOMOIJICKYJIAPHBIX COEIUHEHUI

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
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https://myschool.edu.ru/
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OCHOBHBIC METOJBI CUHTC3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUIA. 1
[TnacTmacchl, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcbi

1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 0 0 bubnuorexa [JOK
KOH(HTypamus aTOMOB https://myschool.edu.ru/
[Iepnoanueckuii 3axoH u [lepnoanueckas

5 CHCTEMA XMMHYECKUX 31eMeHToB /JI. 1. 1 0 0 bu6mmoreka [IOK
MenpeneeBa, X CBsI3b C COBPEMEHHOM https://myschool.edu.ru/
TEOpHUEH CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHHM 110

3 rpyIIaM U nepuojaam. 3HauyeHue 1 0 0 bubnuorexa [JOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI https://myschool.edu.ru/
xuMuueckux 3neMeHToB .M. Menneneesa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€

. bu6mmorexa [IOK
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1 0 0
https://myschool.edu.ru/
cBs3u. Bogopoanas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.

5 Crenenp okuciaeHus. Bemecrpa 1 0 0 bu6mmorexa [IOK
MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO https://myschool.edu.ru/
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE

bubmuorexa [JOK
6 Y KOJJIOMTHBIC PacTBOPBI. MaccoBast T0Ist 1 0 0

BEILIECTBA B PACTBOPE

https://myschool.edu.ru/



https://myschool.edu.ru/
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https://myschool.edu.ru/
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https://myschool.edu.ru/

Knaccudukanus 1 HOMEHKIATypa
HEOpraHWYeCKNX COeTMHEHMH. | eHeTnueckas

bubmuorexa [JOK

5
CBSI3b HEOPTraHMYECKUX BEILIECTB, PA3JIMYHbBIX https://myschool.edu.ru/
KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
bubmuorexa [JOK
8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru/
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIHIX
9 CkopocTtb peakiuu. OOpaTuMbie peakny. bubnnorexa [HOK
XHUMHYECKOE PAaBHOBECHE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue
bubmuorexa [JOK
10 pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
. https://myschool.edu.ru/
XUMUYECKON PEaKIIUM»
DnekTpoauTrueckas auccoruanus. [lonstue o
1 BoIopoJHOM Tokazarene (PH) pactBopa. bubmuorexa [JOK
Peakuuu nonnoro oomena. ['maponus https://myschool.edu.ru/
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
bu6mmoreka [IOK
12 [TonsiTHE 00 371EKTPOIM3€E PACILUIABOB U
. https://myschool.edu.ru/
pacTBOPOB coJIEr
13 KontponbHas padoTa mo pazaeny bubnuorexa [JOK
«TeopeTnyeckrue OCHOBBI XUMUK) https://myschool.edu.ru/
Mertamibl, ux nosnoxenue B [leprnoanyueckoit
CUCTeME XUMHUYecKuXx anemenTos /1. U.
bu6mmorekxa [IOK
14 MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS

atomoB. O0mue pu3nyecKue CBONCTBa
METAJIJIOB

https://myschool.edu.ru/
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15 CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM PsiJT bubnmoreka [JOK
HanpsHKeHUH METAILIIOB https://myschool.edu.ru/
XuMHUYECKUEe CBONCTBA BAXXHEHIIIMX METAIIIOB

. . . . bu6mmoreka [IOK

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,

. . https://myschool.edu.ru/
ATIOMUHHI) U UX COCIMHEHUM

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bubnnoreka [HOK
COCIMHEHUN https://myschool.edu.ru/

18 XHUMHYECKUE CBOMCTBA IMHKA, KEJI€3a U UX bubnuorexa [JOK
COCIMHEHUN https://myschool.edu.ru/
[IpakTuyeckast padora Ne 2. "Permenne

bubmuorexa [JOK
19 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
. https://myschool.edu.ru/
«MeTtambi»
Hemeramnbl, ux nmonoxxenue B [lepuoguueckoit
bubmuorexa [JOK
20 CHCTeME XMMHUYeCKuX dmemMeHToB [1. 1.
https://myschool.edu.ru/
MeHnpeneeBa 1 0COOCHHOCTH CTPOSHUSI aTOMOB
dusnveckue CBONCTBa HEMETAILIIOB.
bu6nmoreka [JOK
21 AnnoTponus HeMeTajuIoB (Ha mpumepe
https://myschool.edu.ru/
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)

99 XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX bubnuorexa [JOK
COEIMHEHU I https://myschool.edu.ru/

93 XuMH4ecKue CBOMCTBa a30Ta, hocodpa u ux bubnmnoreka [JOK
COeTMHEHNN https://myschool.edu.ru/

24 XUMHUECKUE CBOMCTBA yIiepo/ia, KpEMHUS U bubnmoreka [JOK
UX COCOUHEHUU https://myschool.edu.ru/

o5 IIpuMeHeHne Ba)XHEUIINX HEMETAIIOB U UX bubnnorexka [JOK
COEMHEHUI https://myschool.edu.ru/

26 O0001eHne 1 cucTEMaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK

TeMe «HemeTtannbely. BeranciaeHus mo

https://myschool.edu.ru/
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YpPaBHEHUSIM XUMHUYECKUX PEAKUUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Perenune

bu6mmoreka [IOK

27 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1

" " https://myschool.edu.ru/
Hewmeramnwr"»

98 KoHTposbHast pabota 1o Temam «MeTajuibl» 1 1
«Hemeramab»

29 Heoprannueckue u OpraHM4ecKue KUCIOTHI. 1 bubnuorexa [JOK
Heoprannueckue u opraHu4eckrue OCHOBaHUS https://myschool.edu.ru/
AmMdoTepHbIC HEOPTaHUYECKHE U

30 OpraHUYeCKHe coeAuHEeHus. [ eHeTnueckas 1 bubnnorexka [HJOK
CBSI3b HEOPTaHUYECKUX U OPTAaHUYECKUX https://myschool.edu.ru/
BEILIECTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

. . bubmuorexa [JOK
31 SHEPTreTUYECKON 1 MUIIEBON O€30MacHOCTH, 1
https://myschool.edu.ru/
Pa3BUTHH MEUITTHBI
IIpencraBneHus 00 0OIMKMX HAYYHBIX
32 anH Hmnax 1 OMLII_HJ'IeHHOFO};I[i)J'I CHHS 1 bubmorexa [IOK
p HV p i https://myschool.edu.ru/
BaXKHEHIIINX BEIICCTB
33 UenoBek B MUPE BEILIECTB M MAaTEPHAIOB 1 bubmorexa [IOK
pe Bel P https://myschool.edu.ru/
bu6nmoreka [JOK

34 XuMus 1 3J0pOBbE YEIOBEKA 1

HoP https://myschool.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., JIyaun B.B.;
nox peaaknueit Jlyanaa B.B., O61mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

Xumus, 10 knace/ IN'abpuensna O.C., O61iecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe odmiecTBo «M31aTenbcTBO
«ITpocsemnieHue»

* Xumus, 11 xmace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUuICHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Brenure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Metoaudeckoe mocooue —
0a30BbIil ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0611ast XuMus B TeCTax, 3ajadax,
ynpaxkHenusx. 11 knmace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTposnbsHbIe 1 poBepoUHbIe paboThl K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kimacc:
Hacronpras kaura mist yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumus 11 knacc:



Hacronpras kaura mis yaurens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3a1auu o XuMuu u
criocoObl ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenncoa «Xumus 11 kaacc moypodHsle TUIaHbI 110 YYEOHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018roxa.

8. M.A.Ps6oBa, Y .IO.Hesckas, P.B.JInako «Tectel mo xumuu 11 xiracey, - M.
Dxk3ameH, 2019r.

9.9. O.C.I'abpuensH, N.I'.octpoymMoB «XUMHUYECKU IKCTIEPUMEHT B 1iKoJie 11

Kiace»; - M.: Ipoga. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Beenure Bpenuremannsiehttp://www.chemnet.ru I'azera « Xumus» u cat mis
yautenst «5 uay Ha ypoK XUMUM

http://him.1september.ru Enunas komnekius [TOP: I[IpeameTHas KOJICKITHS
«XuUMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcnepumeHThl: xumus. Komekius Poccuiickoro o6mieo0pa3oBaTeIbHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast omumnuaa mKoJIbHUKOB 10 XUMHUH

http://chem.rusolymp.ru Opranmueckast XuMusi: SJI€KTPOHHBIA y4eOHUK JUIs



CPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBINH YU4COHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMUS
http://www.chemistry.ru JluctaHiinoHHas OJMMITHAAA [TO XUMUHU:

TEJIEKOMMYHUKALMOHHBIA 00pa30BaTEeNbHBIN MPOEKT






