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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepaibHOM 00pa30BaTENbHOW MPOTPaMMbl CPEJHEro oO0IIero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DefepalbHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepauuy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTElIbHBIE MPOrpamMMbl, U
OCHOBHBIX TONOKeHHW «CrTparerum pasBUTHS BocnUTaHuA B Poccuiickon
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernu oOy4eHus, BOCIIUTAHUS U Pa3BUTUSL OOYUaIOUIUXCA CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIN
koHuentyanbHble monoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJepKaHusl, pe3ylbTaToB OOydeHHs W TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o0Opa3oBaHue
oOy4Jaronmxcst Ha YpOBHE CpPeHETro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XUMHS», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nporpaMme N0 XMMHUU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJLI U B MaTEpPUAIBbHOW U3HM OOIIECTBA, a TAKXKe C y4ETOM
o0mMX 1eneldl M NTPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaeparumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBUJIM3ALMK, B CO3JJaHUU HOBOM 0a3bl MaTepUalbHON KYJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
IPUPOJIbI U YENIOBEKa, KOTopoe (HopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XHUMHs CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYPbl, HEOOXOUMBIM yCIOBUEM YCIIEUTHOTO
TpyJa W KM3HU KaXJI0ro wieHa oOmiectBa. COBpeMEHHas XMMHsI Kak Hayka
co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIICHHE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTrBercTBUM C OOMIMMU MEISIMH U TNPUHIUIAMU CPETHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEUIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MNPOAOJDKCHUS
o0pa30BaHMsI B Pa3IMUHbIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsomiuMu  nipeAMeTa  «XHUMHS»  ABISIIOTCA  0a30BbIE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAaHHWM MO HEOPraHWYECKOW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIel XUMUU) U
OpraHu4eckor XxuMuu. @OpMUPOBAHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» chopmupoBaHa B MporpaMme IO XUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYEHHI0 YydyeOHOro Marepuaja Hu 00ycCIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOo XHWMHHM BEUIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHHI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIEKTPOHHBIX
NpEeACTaBICHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHu4eckod XUMHM IOJy4YarOT pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs MEPBOHAYAIBHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[lonq HOBBIM yrjaoM 3peHUsi B IMpeaMmeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl M3YyYEHHBI Ha YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTaBIAECTCS BO3MOXHOCTh OCO3HATH 3HAYEHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTMUECKUX TO3HIIMMA,
riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHSIOMIEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMI O BaKHEHIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX U NMPUMEHEHHMH, & TAKKE O XUMHUUYECKHX PEaKLUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMs, WMEIOIIMMH KYJbTYpOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHU 3HAHUS CIIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JpYTMMH HayKaMH, PAacKpbIBalOT €€ pojib B IO3HABATEIbHOW MU INPAKTUYECKOU
JESATEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNA XUMHUHU, TOMOTAOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(OPMALUIO U
OPUMEHATh €€ JUId IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIIEPUMEHTAJIBHBIX UCCIEI0BATENbCKHUX 3a/1ad. B 1enomM copepxanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOMIMXCA MHPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHHS
¢unocopckux uied, TaKuX Kak: MaTepUaIbHOE €JIMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTb MPHUPOJHBIX SIBICHUNA MyTEM OSKCIEPUMEHTA H
pelIeHUs] MPOTUBOPEYMI MEXKIYy HOBBIMH (haKTaMHM U  TEOPETHUYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmiaHe pemieHus 3ajad4  BOCIMTAHMS, pA3BUTUS W COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopmHupoBaHHUE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pEUIEHUs MpoOJieM, IOUCKa, aHajiu3a Hu
00paboTku nHpOpMALIK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEIOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpakTuke mnpenonaBaHHs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OIIEro
o0Opa3oBaHus, TaK U HA YPOBHE CpeIHEero o0111eTro 00pa3oBaHus, MPU ONpeeICHUN
COJEPKATENIbHON XapaKTEpUCTUKU IeJIed H3y4eHHUs IpeAMETa HalpaBlIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPHU3HAETCS (POPMHUPOBAHUE OCHOB
XMMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C



METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIeW W3y4eHUs
IIPEIMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMH LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIFOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaKk  BaKHEHIICH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIEC 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOAAX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakuud, HEOOXOJUMBIX Uil HpUOOpETEHMUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB AEATEINBHOCTH, CBA3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepxaTenbHas XapaKTepUCTUKA LieJIed U 3a/1ay U3y4eHHs
IpeaIMeTa B IPOrpamMMe 1Mo XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NIPUOPUTETAMHU B CHCTEME cpefHero oobmiero odpazoBanus. CeroHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeNeHH OTAAETCS  MpeArnovYTeHue
IPAKTUYECKOM KOMIIOHEHTE COJIep)KaHusl OOy4yeHUs, OpPHUEHTHUPOBAHHON Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3alluy, BJIaJCIOIIEro He
HAa0OpOM 3HaHUU, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSMH aKTHBHOTO INOJIYYEHMS 3HAHUN U NPUMEHEHUS UX B PEAJIbHOM KU3HH
JUISl peLIEHUS TPAaKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TaKKUE LIETU U 3aJ]a4H, Kak:

o ajanTanus oOy4aromMXcs K YCIOBHUSIM IMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(dbopMUpOBaHHE HWHTEIUIEKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIILHOMY IPUHSATHIO
IPaMOTHBIX PEIIEHU B KOHKPETHBIX JKU3HEHHBIX CUTYalUSX, CBSI3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

o ¢opMupoBaHHEe Yy OOy4arolmuXcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMITETEHLIU), UMEIOIINX YHUBEPCAIBHOE 3HAUECHHE ISl Pa3JIMYHbBIX BUIOB
NEATEeTPHOCTH: pelieHuss mpoOjeM, TIOWCKa, aHaimu3a W 00paboTKu
uH(popMaIuu, HEOOXOAUMBIX Jii MPUOOPETEHUsl OMbITa JESITEIbHOCTH,
KOTOpasi 3aHUMAET BaXKHOE MECTO B MO3HAHUHM XMMHH, & TAKXKE JJIS1 OLICHKH



C TMO3MIMKA SKOJOTMUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB U
XMMHUYECKHX MPOLIECCOB HA OPTaHU3M UYeJIOBEKa U MIPUPOIHYIO CPEY;

o Ppa3BUTHE MO3HABATENIbHBIX MHTEPECOB, MHTEUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00y4JaroUIMXCsi: CIIOCOOHOCTH CaMOCTOSITENIFHO pUoOpeTaTh
HOBBIC 3HAHUS 10 XUMHUHU B COOTBETCTBHUHU C >KU3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA U
aHanM3a Y4eOHOM U HAy4YHO-TIONMYJSPHOW HHMOPMALMA XUMHUYECKOTO

coJlep KaHusl;
o (opmupoBaHre W pa3BUTHE Y OOYYaIOIIMUXCS AaCCOLMATUBHOTO U
JIOTHYECKOTO MBIIUIEHUS, HaA0JII01aTETLHOCTH, coOpaHHOCTH,

aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJMMBbI, B YaCTHOCTH, IMpHU
IJIAHUPOBAHUH U TTPOBEACHUHN XUMHUYECKOTO SKCTICPUMEHTA,

o BOCIIUTaHHWE Yy oOOydJarommxcsi YOSKIEHHOCTH B TyYMaHUCTUYECKON
HAIPaBJICHHOCTU XUMUH, €€ BAXKHOU POJIM B PEIICHUH TI100aIbHBIX MTPOOJIeM
paIlMOHANBHOTO  TPHUPOAOIIOIL30BAHNS, TIOMOJTHEHUS  JHEPIeTHUYCCKUX
pECypcoB HM  COXpaHEHHsS  TMPUPOJHOTO  PABHOBECHS,  OCO3HAHHS
HEOOXO0MMOCTH OEpPEKHOTO OTHOIICHHUS K MPHUPOJIC U CBOEMY 370POBBIO, a
TaK)Ke€ TPUOOPETEHUS OIbITA HCIOIb30BAHUS TMOJYYEHHBIX 3HAHUW IS
MPUHATUS TPAMOTHBIX PEIICHUA B CUTYAIUSAX, CBA3AHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUsA MNpeaMET «XHUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obOnacTu «EcTecTBeHHO-HAay4YHbIC
PEAMETHD.

OO111ee YncIo 4acoB, OTBEAEHHBIX JIJIs1 U3YUCHUSI XUMUH, HA 0230BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTuyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
opraHvyeckux BemecTB. ['oMmosorus, wuszomepus. XuUMHUECKas CBA3b B
OpraHUYECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENCH KIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M MX IpEeBpallleHUi:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
OIKCaHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHUE, OOYTIMBAHUE U TOPEHUE).

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
IpUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psifl. DTUIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMU, OKHUCIECHUS U
MOJIUMEPU3ALIIH ), TOTYyYEHUE U IPUMEHEHHUE.

Anxaguensl: OyramueH-1,3 u metwnOytagueH-1,3: cTpoeHue, BakHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XMMHYECKHE CBOMCTBA (pEakluy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THAPATAIIHH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHS U HUTPOBAHUS), MIOJYYEHUE U NPUMEHEHHE. T0myon:
cocmae,  cmpoenue,  Quauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



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

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii Ta3 W IONYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIEIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MPOBEICHNE MPAKTUICCKON PabOThI: MOTYYCHHE ITUJICHA

Y U3yYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHblE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE MEeTaHOJIa M 3TaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHasl peaklMsi Ha MHOrOaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

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

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoOBasi U OJICMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KHUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKHEe U XHMHYECKHE CBOWCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcugoM Mmemu(ll)), MHOrOaTOMHBIX CIUPTOB (B3aMMOJCHCTBUE TIHIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneicTBHe Kkpaxmana C HOJOM),
MIPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKITUH).

A3oTcojeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OeiakoB. XHUMHUYECKHME CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpaIus OCIKOB MPH
HarpeBaHUH, IIBETHHIC PEaKIIUU OCIIKOB.

BbicoKkoMoJIeKYISIPHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIApHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHIEHCAIUS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISCTCS 4Yepe3 HCIONIb30BaHWE KakK OOIIWX eCTeCTBEHHO-
HAay4YHBIX TOHSTUH, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, KiIaccu(uKaiys, MepuoandHOCTh, HAOI0IeHNE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIeKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUYUHBI U €AMHUIIBI UX U3MEPEHUS.

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

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHoyOrus: NUIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAILHOIO MHUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
MCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBILIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpalKs aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xuMmudeckux aiaeMeHToB JI. M. MeHnneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJsipHas W TMOJSpHAsl, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

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

Knaccudukanus HEOPraHUYECKUX COECIMHEHU M. Howmenxkiarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MAacChl BEIIECTB,
3aKOH COXPAHEHUS W MIPEBPALICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoautuueckas nuccouuanus. CuiabHble U ciiadbie 3aeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileprogudeckas cucrema XxuMuaeckux sjaeMentos 1. U.
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HAOIoJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, PEaKIUU HOHHOTO OOMEHA),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMUYECKHAE PACUEThI, PACUEThl C HCHOJIB30BAHUEM IOHATUS «MacCOBas
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMepe
KHCJIOpoa, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Merannel. Ilonoxenne meramnoB B [lepuonnueckon cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BaKHEWIUX METAUIOB (HATPHUH, KalHWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

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

OKCINEpUMEHTAIbHBIE METOJbI HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKIIUU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa MM O0OBbEMaA ra3oB IO HW3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B oOecrieyeHUH IKOJIOTUUYECKOM, PHEPreTUUECKON U TMHUILEeBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenmoBeK B MHUpPE BEIIECTB M MAaTE€pPUAJIOB: BaXXHEUIHME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST ¥ 30pOBbE YEJIOBEKA: IMpaBUJia HCIOIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO KCIONb30BaHUS MPENapaToOB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckor xumuu B 11 Kjacce ocylIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATUMA, SBJISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBIICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

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

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, TPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, IHILEBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4E€OHBIX W NO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUINTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  I[OWCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHUE ITOCIEICTBHM 3THX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOMIoIeHUs. TpaBWJl O€30MacHOTO OOpalleHHuss ¢ BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

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

OCO3HaHUSl TOCTEACTBUNA W HENPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOseHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE€ B PEIICHHWM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



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

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYJAOBOU JIESITEIbHOCTH;

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

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

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

OCO3HAHHUS HEOOXOJUMOCTH HCIOIB30BAHUA JOCTIKEHUW XUMHH  JIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

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

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTHUBHO MPOTUBOCTOSITh HWJEOJOTHUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATILHOTO HAYYHOTO MBINIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTHUM MEIUIUMHBI, OOECIEYEHUH YCIOBUN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

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



MOJTy9aeMbI€ 3HAHUS JJIS aHAIu3a U OOBSICHEHUS SBJICHUIA OKPYKAIOIIETO MUpPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

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

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHSI  OOydYaroIIMXCs
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIC TTOHSATHUS, OTPakKaIONUe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHBIH (PaKT, MPUHITUII, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopusl, UccleOBaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHbBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 0a30Bble JJOrHYecKmne JecTBUSL:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICISITh XapaKTEpPHbIE MPU3HAKU MOHSITUM M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU JJis KjIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJICHHUS (MHAYKTUBHBIC, JEIYKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATH MOCIBHBIC MIPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEJIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
JEATEeIIbHOCTH, TMPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MOMYJISIpHAsT JIUTEpATypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOWS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCT;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW Jis BBINOJHEHUS YYEOHBIX  3amad
OIPEIEIIEHHOIO TUIIA;

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

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMmbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENFHO BBITIOTHEHUS MPENIOKCHHOHN 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTro MpoeKTa U (pOopMyIHpOBaTH BHIBOJBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

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

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

= Cc(OpMUPOBAHHOCTHh TMPEACTABICHUN O XWUMHUYECKOW COCTaBISIOMICH

€CTECTBEHHO-HAYYHOW KapTUHbI MUpPA, POJM XMMHH B MO3HAHWUU SIBJICHUU



npupoasl, B (HOPMUPOBAHWHM MBINIIEHUS € KYJIbTYPhl JIMYHOCTH, €€
(GyHKIIMOHATFHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS IPAKTUICCKUX
3a/1a4 ¥ SKOJIOTMYECKA OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
PUPOIHOMN Cpee;

BJIAJCHUE CHUCTEMOM  XUMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATHS (XUMHUUYECKUN JJIEMEHT, aTOM, JJICKTPOHHAas
o0oJI0YKa aTroma, MOJIEKYyJia, BaJCHTHOCTh, AJIEKTPOOTPHUIIATEIHHOCTD,
XUMHUYECKasi CBSI3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpallI€HHAs ),
MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, VYIJIEPOJHBINA  CKElleT,
byHKIHOHATBHAS TPYyMIa, paJuKall, U30MEpHsi, U30MEPhI, TOMOJIOTUYECKUMA
pAll, TOMOJIOTH, YTIEBOIOPO/IbI, KUCIOPO U a30TCOJIEpKAIIIE COCTUHECHUS,
MOHOMEp, TOJUMEp, CTPYKTYpHOE€  3BEHO, BBICOKOMOJEKYJSPHBIE
COCJIMHEHHUS ); TEOPUH U 3aKOHBI (TEOpUS CTPOCHHS OPraHMYECKUX BEIIECTB
A. M. bytnepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMUMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSI, JIEKAIIUE B
OCHOBE MOHMMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMUMHUYECKHUX SIBJIICHUM,
(aKTOJIOTUYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe, IMOJIYYCHUH U
0€30macHOM UCIOJIb30BAaHUU BAKHEHUIIIMX OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHITHUS
IpU ONUCAHMM COCTaBa, CTPOEHUS M TPEBPALICHUM OpPraHUYECKHUX
COCIUHCHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIIOJIb30BaTh XUMHUYECKYIO) CHUMBOJIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM)
dbopMysl OpraHUYECKUX BEIIECTB U YpPaBHEHUNW XUMHUYECKHX PEAKIUM,
M3TOTaBJIMBATh MOJIETU MOJIEKYJl OPTaHUYECKUX BEIIECTB JIJIsl WILTIOCTPALIMHI
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABJIMBATh MPUHAJICIKHOCTh M3YUYCHHBIX
OpraHUYeCKUX BEIIECTB MO WX COCTaBy M CTPOEHUIO K OMNpeAcIEHHOMY
KJIacCy/Tpymnne coeuHeHnN (YyriaeBo0PO/Ibl, KUCIOPO U a30TCOACPKAIIINIE
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS), 1aBaTh UM HA3BaHUS 1O
cuctematudyeckoir  Homenkiatype (IUPAC), a Takke mNpPUBOIUTH
TPUBHAIbHBIC HAa3BaHHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITHUJICH,
MPOMNUJIEH, AlETUJIEH, TUJICHTIUKOJb, INIHIEPUH, (eHol, GopMaibAeru/,
aneTanbJerujl, MypaBbHHasi KUCIJIOTA, YKCYCHasi KHUCIOTa, OJIEMHOBas
KHCIIOTa, CTeAPUHOBAST KUCIIOTA, TIIFOK03a, (PYKTO3a, Kpaxmall, IMeJlIio03a,
TJIUIINH);



chOpPMHPOBAHHOCThL yMEHHS OMPEACTATh BUIbI XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCIMHEHUAX (OIMHAPHBIC U KPATHBIC);

chOpPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranudeckux BemecTB A. M. bytiepoBa s 00bSICHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHHM  XapaKTepHU30BaTh  COCTaB, CTPOCHHUE,
buznueckue ¥ XUMUYECKHE CBOMCTBA THUNUYHBIX MpEJCTaBUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIEeCTB (METaH, JTaH, OJTHIICH,
MPOTMJICH, alleTUIeH, OyTaauen-1,3, metrnOyTaauen-1,3, 6eH3051, METaHOII,
ATAHOJ, ATWICHIJIMKOJIb, TIUIEPUH, (PEHOJI, alleTalbAeTu]l, MypaBbuHas U
YKCYCHasi KHUCJOTBHI, TIJIFOKO3a, Kpaxmall, IIeJUTI0JI03a, aMHUHOYKCYCHast
KHCIIOTa), WJUTIOCTPUPOBATh TEHETHYECKYIO CBA3b  MEXKIYy  HUMHU
YPaBHEHUSIMUA COOTBETCTBYIOIINX XUMHUYECKUX PEAKIUN C UCIOJIH30BAHUEM
CTPYKTYPHBIX (POpMYJI;

c(hOpMUPOBAHHOCTH YMEHUS XapaKkTepru30BaTh HUCTOYHUKHU
YTJIEBOJIOPOAHOTO ChIpbs (He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI UX
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;
chOpMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, OO0OBEMA, KOJHUYECTBA MCXOJHOIO BEIIECTBA WJIN
MPOJYyKTa peakiuy MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO W3
MCXOJIHBIX BEILIECTB WM MPOJYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIQJIeTh CHCTEMON 3HAHUH 00 OCHOBHBIX
METOJaX HAay4YHOrO IIO3HAHUS, HCMHOJIb3YEMBbIX B XUMHH NIPU H3YyYECHHUH
BEILIECTB U XUMUYECKUX SIBJICHUN (HAOII0/ICHUE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICIUPOBaHUE), HCIOJIL30BaTh CHUCTEMHBIE XUMHUUYECKUE 3HAHUS IS
MPUHATHS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3AHHBIX C
BEILIECTBAMHU U MX MPUMEHEHUEM;

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  TMpaBWia  IOJb30BaHUS
XUMHUYECKOM MOCyI0i U J1abopaTOpHBIM 00OpYAOBaHUEM, a TAaKXKe MpaBUia
oOpallieHds C BeEMIeCTBAMM B COOTBETCTBUU C HWHCTPYKUMUSIMU TIO
BBITIOJIHEHUIO JITAOOPATOPHBIX XUMUUECKHUX OTIBITOB;

chOpPMHPOBAHHOCTh yMEHUHN ITUIAHUPOBATH U BBITONHITH XUMHYECKHUI
AKCIEpPUMEHT (TIpeBpalleHrss OPraHWYECKUX BEIIECTB IPU HarpeBaHUH,
MOJIy4YeHUE STUJIEHa W H3Y4YEHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIUU
OpPTraHUYECKUX BEIIECTB, JIEHATypanus OCIKOB MPW HArpEeBaHWM, I[BETHHIC
peakiuu 0EITKOB) B COOTBETCTBHH C TIPABWIIAMH TEXHUKH O€30MaCHOCTH MPHU
oOpalleHUM ¢  BemecTBaMH W JaOOpaTOpHBIM  00OPYIOBAHHEM,
NPEACTABIATh PE3YNbTaThl XMMHUYECKOTO SKCIEpUMEHTa B (hopMme 3amucu



YpaBHEHHMI COOTBETCTBYIOIIMX peakuuil u (opMyInpoBaTh BBIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUI KPUTHUYECKH AaHAIM3HPOBATH XUMHUYECKYIO
UHPOPMAITHIO, TTOJTy9aeMyI0 W3 Pa3HBIX MCTOYHHUKOB (CpeICTBa MacCOBOM
uHopmaruu, UuTepHeT 1 apyrux);

cOpPMUPOBAHHOCTh ~ YMEHUH  COONMIOJaTh  NpaBHJIA  JKOJIOTHUYECKU
EJIECO00PA3HOTO TMOBEACHHS B OBITY W TPYAOBOM ACSITENBHOCTU B ILIEIISAX
COXpaHEHHUS CBOETO 3JIOPOBbSI U OKPYXKAIOMIEH TNPUPOTHOW CPEIBI,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTAaHU3MBI ONPEIEIEHHBIX
OpPraHUYECKUX BEIIECTB, MOHMMAas cMbIci mokaszarens [1JIK, moscHATh Ha
npyUMepax CIOCOObI YMEHBIICHHWS W TPEAOTBPANICHUS MX BPETHOTO
BO3/ICIICTBHS Ha OpTraHU3M YEIIOBEKa;

Ui 00y4alolMXCcsi ¢ OrpaHMYEHHBIMU BO3MOYKHOCTSIMH 37I0POBbSI: YMEHHE
IPUMEHSTH 3HAHHSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHWSI BEIIECTB U
XUMHYCCKHX SBJICHHIA;

JUIS CJEMBIX W CHabOBUIMIIMX OOYYarONIMXCsA: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMy o0Oo3Hauenuii JI. bBpaitnsg nns  3anucu
XUMHYECKUX (OPMYIL.

11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas

XUMHUSD» OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUUYECKON COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHUHU B MO3HAHUM SIBICHUI
npupoasl, B (HOPMUPOBAHMM MBINIJIEHUS W KYJbTYPHl JIMYHOCTH, €&
(GYHKIIMOHATBHOM TPAMOTHOCTU, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUIECKUX
3a/1a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOTHOM CpEJE;

BJIAJICHUE CUCTEMOM  XHMMHUYECKMX  3HAaHUM, KOTOpas  BKIIKOYAET:
OCHOBOTIOJIAraloIINe MOHATUSA (XUMUUYECKUN 3JIEMEHT, aTOM, MU30ToM, S-, P-,
d- sjekTpoHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIIPHBIN
00bEM, BaAJEHTHOCTH, JJICKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, METAUIMYECKas, BOJOPOJHAs),
KpUCTaJUIMYECKass pPEmETKA, TUNbl XMMHUYECKUMX PEaKLUH, pacTBop,
ANEKTPOJIUTBI,  HEANEKTPOJUTHI,  DJICKTPOJUTHYECKAs  JAUCCOLHAIMA,
OKHUCIIUTEIb, BOCCTAHOBUTEND, CKOPOCTh XMMUYECKOW PEAKIIUU, XUMUYECKOE
PaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHSI AIEKTPOIUTUUECKON TUCCOLMAIINH,
nepuoandecknii 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHHs MaccChl
BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALLICHUS SHEPIUM NPU XUMHUYECKHX



peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHMUS, JEXKAIINE B OCHOBE MOHUMAHUSI NPUUYNHHOCTU
U CHCTEMHOCTM XUMHUYECKHX SBJICHHH, (PAKTOJIOTUYECKUE CBEACHHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUH U OE30MIACHOM HCHOIb30BaHUM Ba)KHENUIINX
HEOPraHWYECKUX BEILECTB B OBITY U MPAKTUUECKOH 1EATEIbHOCTH YEJIOBEKa;
c(OPMUPOBAHHOCTh YMEHHMI BBIABISATH XapaKTepHbIC MPU3HAKH TMOHSITHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIHNE MOHITHUS
IpU OMMCAHUN HEOPTaHMYECKUX BEILECTB U X NPEBPALCHUN;
c()OPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJIS
cocTaBieHUs. (OpMyJl BEIIECTB U YpPaBHEHUM XHMHUYECKUX PpPEaKIH,
cucremarndeckyro Homenknarypy (IUPAC) u TpuBmanbHble Ha3BaHUA
OTJICJIbHBIX HEOPraHMYECKMX BEIIEeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3,
aMMUaK, raméHasi M3BECTh, HETall€Has W3BECTh, NUTHEBAs COJA, IUPUT U
Apyrue);

c()OPMHPOBAHHOCTh yYMEHUH ONpENENSITh BAJEHTHOCTb M  CTENEHb
OKHUCJIEHUS] XMMUYECKUX 3JIEMEHTOB B COEIMHEHMSX Pa3IMYHOTO COCTaBa,
BUJl XUMUYECKOM CBsI3W  (KOBAJIEHTHAs, MHOHHAsA, METaJUIMYECKas,
BOJIOPOJIHASI) B COETMHEHMSX, TUIl KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJIEKYJIApHasi, MOHHAsA, METaJUInYecKas), XapakTep
Cpellbl B BOJAHBIX pacTBOpPaX HEOPraHUYECKUX COETMHECHHUI;

c(hOpMHUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAIJIC)KHOCTD
HEOPTaHWYECKUX BEIIECTB M0 UX COCTaBY K OMpPEAeTEHHOMY KIIacCy/Tpymie
COCIMHEHUN (MPOCThIC BEIIECTBA — METaUIbl U HEMETAJUIbl, OKCHJIBI,

OCHOBAaHMsI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN);
c(OpPMHPOBAHHOCTh YMEHUN pPAaCKpPbIBATh CMBICI MEPUOAMYECKOTO 3aKOHA
. W. MenneneeBa u JIEMOHCTPUPOBATH €0 CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIIHNH;

chOpPMHPOBAHHOCTh YMEHHM XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHUX 3JIeMeHTOB 1—4 mepuoaoB Ilepuoandeckoid CUCTEMBI
XUMHYECKHX 37eMeHToB J[. 1. MenaeneeBa, UCIONb3ys MOHATUSA «S-, P-, d-
AJNIEKTPOHHBIE  OpOUTAIW», «IHEPreTUUECKHE YPOBHM»,  OOBICHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XHMHYECKUX OJJIIEMEHTOB U HX
COEAMHEHUM 1O nepuonam U rpynnaMm llepuognueckor cucremsl
XUMHYECKHUX dJIEMeHTOB [[. 1. MeHpaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBATh) OOIIHE
XUMHUYECKUE CBOICTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKIAAThH CYILIECTBOBAHHE TE€HETUYECKOU CBSI3U MEXKY
HEOPraHUYECKUMH BEIIECTBAMU C MTOMOIIBIO YPABHEHHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;



c(hOpPMHUPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIUU 10
pasIUYHBIM TpU3HAKaM (YHUCIYy M COCTaBy pEarupyromux BeIIeCTB,
TeIIoBOMY 3(deKTy peakiuu, HW3MEHEHHUIO CTEeNeHEH  OKHUCICHUS
AJIIEMEHTOB, 0OPAaTUMOCTH PEAKIIUHU, YUYACTUIO KaTaI13aTopa);
c(hOpMHPOBAHHOCTh YMEHUM COCTABJIATh YpPaBHEHHUS PEaKUUd pa3IHUUHbIX
TUTIOB, TIOJHBIC W COKpAIIEHHBIE YpaBHEHUS PEaKIWii MOHHOTO OOMEHa,
YYUTHIBAS YCIIOBUS, IPU KOTOPHIX 3TH PEAKIIMH UIYT 10 KOHIIA;
chOpPMHPOBAHHOCTh YMEHHUH TNPOBOAUTH PEAKIUHU, TMOJTBEPHKIAIOIIIE
KaueCTBEHHBIN COCTAB Pa3JIMYHBIX HEOPTraHUUYECKHUX BEIECTB, PACIIO3HABAThH
OMBITHBIM MyTEM HOHBI, NPHUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPTaHUYICCKUX BEITICCTB;

chOpPMHPOBAHHOCTh YMEHHHA PACKPBIBATh CYIIHOCTh OKHCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI IMOCPEICTBOM COCTaBIICHUS DIIEKTPOHHOTO
OaslaHca ATUX PEaKIINii;

ChOPMHPOBAHHOCTh ~ YMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKON peaknuu OT Pa3INIHBIX (PAKTOPOB; XapaKTep CMEIICHUS
XUMUYECKOTO PAaBHOBECHsT B 3aBHCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle Hlartense);

chOpPMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHUMHYECKHE IMPOIIECCHI,
JeKallue B OCHOBE IMPOMBIINIJICHHOTO TIONYYCHHSI CEPHOH KHCIIOTHI,
aMMHMaKa, a TaKxke cOpMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYUYHBIX
MPUHITUNIAX U SKOJOTHYECKUX MPOOIeMaxX XMMUYECKOTO TIPOU3BO/ICTBA;
c(hOpMHPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHHEM
MOHSTHUSL «MaccoBasi JOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIECHUMN
ra3oB MMPU XUMUYECKUX PEaKIMIX, MAcChl BEIIECTBA WM 00BEMA Ta30B 110
WU3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM OO0BEMY OIHOTO U3
YYaCTBYIOIIHUX B PEAKIIMH BEIIECTB, TETUIOBOTO d(PeKTa peakiiuu Ha OCHOBE
3aKOHOB COXPAaHEGHHUS MAacChl BEIIECTB, TMPEBPAIECHUS W COXpaHEHUS
DHEPTHUU;

cOPMHPOBAHHOCT, ~ YMCHHMA  COOJIFOMAaTh  TpaBWja  IMOJb30BAHMUS
XUMHUYECKOH MOCYI0H U JTa0OpaTOPHBIM 000PYI0OBAaHUEM, a TAKKe MpaBUiIa
oOpamieHusi C BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKIMSIMHU TIO
BBITIOJIHEHUIO JITAOOPATOPHBIX XUMUUECKHUX OTIBITOB;

c(OpPMHPOBAHHOCTh YMCHHH ITUTAHHPOBATh W BBITIOJHATh XWMHYCCKHH
HKCIIEPUMEHT  (pa3lioKeHHe TEepPOKCHAa BOAOpPOJa B  IMPUCYTCTBUU
KaTajan3aTopa, ONpPEICICHUE Cpeabl PacTBOPOB BEIIECTB C TMOMOIIBIO
YHUBEPCAITHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEeaKIny, PeaKIMu UOHHOTO OOMEHA, KaueCTBECHHBIC PEaKITUU
Ha cynb(dar-, KapOOHAT- U XJIOPU]I-AHUOHBI, HA KaTUOH aMMOHHUS, pelICHUE



OKCIIEPUMEHTAILHBIX 3aMad 1o TemMaM «Metamey u «Hemeramnsi»y) B
COOTBETCTBHM C TIpaBWUJIaMU TEXHUKH OE30MMAaCHOCTH TpHU OOpaIeHuu C
BEII[ECTBAMH W JIA0OPATOPHBIM 000PYIOBAaHUEM, MPEACTABIATh PE3YJIbTAThHI
XUMHUYECKOTO  JKCIIEpUMEHTa B dopme  3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakuil u (HopMyIupoBaTh BBIBOJBI Ha OCHOBE ATHUX
pE3yNbTATOB;

c(hOpPMHPOBAHHOCTh YMEHHH KPUTHYECCKH aHAIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIUIO, MOTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

chOpMHPOBAHHOCT, ~ YMEHUW  COOJIOJATh  MpaBWIa  JKOJOTHYECKH
1[€JeCO00pa3HOro MOBEACHHS B OBITY W TPYJOBOM AESATENIBHOCTH B LIEIISAX
COXpPAaHEHMSI CBOErO 3I0POBbS H OKPYXAKOIIEH NPUPOJHON CpEnsl,
OCO3HaBaTh OMACHOCTh BO3JICHCTBUSA HA JKUBBIC OPTAaHU3MBbI ONPECIEHHBIX
BEIIECTB, TMOHUMAas cMmbica mnokazatens [IJIK, mosicHsaTe Ha mnpumepax
CIIOCOOBI YMEHBIIICHHUSI M TIPEIOTBPAICHUS WX BPETHOTO BO3JCHUCTBHS Ha
OpraHu3M YeJOBEKa;

JUTST 00YJaronuXcsi ¢ OrPaHMYCHHBIMIA BO3MOXXHOCTSIMH 3]IOPOBbSI: YMEHHUE
MPUMEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHUUYECKHUX SIBICHUM;

JUIS. CJHENbIX W CIHA0OBUIAIIMX OOYyYaromMXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaitng s 3anucu
XUMHYECKUX (HOPMYIL.
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TTOJIOXKEHUS
[IpencraBnenue o kiaccupuKauu
3 opranndeckux Beuiects. Homenkiarypa 1 bubnuotexa [JOK
(cucremaTHyeckasi) U TpUBHAJIbHbIC HA3BAHUSA https://m.edsoo.ru/
OpPraHWYECKUX BEIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 bubnuorexa [JOK
TOMOJIOTUYECKUH PSJT https://m.edsoo.ru/
MeTtaH 1 3TaH — OPOCTEUIIINE
5 e CTABITEN AT I; o 1 bubmuorexa [JOK
N TaBUTEIIH AJTKAHOB
pest https://m.edsoo.ru/
. bubnmoreka [JOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://m.edsoo.ru/
7 OTUJIEH U MPOMUJIeH — MpocTeiine 1 bubnuoreka [IOK
MPEICTABUTEIA AIIKEHOB https://m.edsoo.ru/
[Ipaktrueckas padora Ne 1. «ITonyueHnue
P P N Y bubmuorexa [JOK
8 ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY 1 1

https://m.edsoo.ru/




Ankanuensl. byraauen-1,3 u

bubmuoreka [JOK

9 MeTuaoyTaguen-1,3. IToayyenne
yran ye https://m.edsoo.ru/
CUHTETHUYECKOT0 KayuyKa 1 pe3HHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOSHHUS,
. bubnmoreka [JOK
10 TOMOJIOTUYECKUH psiji. ALIETUIICH —
o https://m.edso0.ru/
MPOCTEHIINN IPEICTABUTEIb AJIKUHOB
1 Brlunciienns no ypaBHEHUIO XUMHAYECKOM bubnunoreka [HOK
peakuuu https://m.edsoo.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bubnuorexa [JOK
apeHoB https://m.edsoo.ru/
13 I'enernyeckas CBs3b yIII€BOJIOPOAOB, bubnuotexa [JOK
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccam https://m.edsoo.ru/
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
14 Il pI/I p0 HBII ra3 " 1o Z;e He(bTI;HBIe rasbl Bubmmorexa LIOK
PHpoZ B yr ’ https://m.edsoo.ru/
He(Th U IPOAYKTHI €€ mepepadoTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:
15 o pI/I pO,I[HBIf/i ras " Ioil IZEI@ He(bTI:IHBIe rassl bubmnorexa [IOK
pHp B yr ’ https://m.edsoo.ru/
He(Th U MPOAYKTHI € mepepaboTKu
16 KontponbHas padoTa mo pazaeny
«YTIeBOIOPOIBI»
17 [IpenenbHbIE 0IHOATOMHBIE CITUPTHI: bubnuoreka [IOK
METAHOJI ¥ 3TaHoJ. BoopoaHas cBs3b https://m.edsoo.ru/
18 MHOTr0aTOMHBIE CITUPTHI: ITUICHTIUKONb U bubnmoreka [JOK
TIULEPUH https://m.edsoo.ru/
19 ®deHout: CTPOCHUE MOJIEKYJTBI, (PU3NYECKHE U bubmuorexa [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/
20 Anpaeruapl: GopManbACTUT U alleTaTbACT U/, bu6nmoreka [JOK

AneroH

https://m.edsoo.ru/




21 OIHOOCHOBHEIE MPeAeTbHBIC KAPOOHOBBIC bubnmoreka [JOK
KHUCJIOTBI: MypaBbUHAsI U YKCYCHas https://m.edsoo.ru/
29 [IpakTuueckas padora Ne 2. «CBoiicTBa bubnuoreka [IOK
pacTBOpa YKCYCHOM KHCIOTBI» https://m.edsoo.ru/
23 CreaprHOBast U OJIEMHOBAsI KUCIIOTBI, KaK bubnmoreka [JOK
MIPEICTABUTENH BBICITUX KAPOOHOBBIX KUCIIOT https://m.edsoo.ru/
24 MpbL1a Kak COJIA BBICIIUX KapOOHOBBIX bubnmoreka [JOK
KHCJIOT, UX MOIOIIIee ACHCTBHE https://m.edsoo.ru/
CrnoxHbie 3()UPHI KaK MPOU3BOTHBIE
$up P bubmuorexa [JOK
25 KapOOHOBBIX KUCIIOT. ' HAPOIHN3 CIIOKHBIX
https://m.edsoo.ru/
3¢upoB
26 JKupsl: ruiposnn3, IpuMeHEHue, bubnnoreka [JOK
OuoJstornueckas pojb )KHPOB https://m.edsoo.ru/
YTrneBoapl: cocTaB, KilacCH(pHUKAIIHS.
. bubnuotexa [JOK
27 Bakneiimue npencTaBuTeNN: TIIIOK03a,
https://m.edsoo.ru/
bpykTo3a, caxaposa
28 Kpaxman n nemnrono3a Kak mpupoIHbIe bubnuorexa [JOK
MTOJIUMEPHI https://m.edsoo.ru/
KonTponbnas pabota no paszueny
29 «Kucnopopacoaepxarine opraHnuecKue
COCTMHECHUS
bubmuorexa [JOK
30 AMMHBI: METHJIAMUH U aHUJIMH
https://m.edsoo.ru/
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
bubmuoreka [JOK
31 OpraHUYECKUE COCAMHEHUS, UX
https://m.edsoo.ru/
Ouosiornueckoe 3HaueHue. [lenTumapt
39 benku xak npupoaHsie bubnnorexka [JOK

BBICOKOMOIJICKYJIAPHBIC COCANHCHUA

https://m.edsoo.ru/




33 OCHOBHBIE TOHATHUSI XUMHUH 1 bubnmoreka [JOK
BBICOKOMOJICKYJISIPHBIX COSTMHEHUHN https://m.edsoo.ru/
OCHOBHBIE METO/JIbI CHHTE3a

. bu6mmoreka [IOK

34 BBICOKOMOJIEKYJISIPHBIX COSIMHEHUI. 1

https://m.edsoo.ru/
[ImacT™Macchl, KaydykH, BOJIOKHA
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJIACC

KouunyecTBOo 4acoB JIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS 1 bubmuorexa [IOK
KOH(UTYypalusi aTOMOB https://m.edsoo.ru/
[Iepnoanueckuii 3axoH u [lepnoanueckas
CHCTEMA XMMHYECKUX 31eMeHToB /JI. 1. 1 bubnuorexa [JOK
MenpeneeBa, X CBsI3b C COBPEMEHHOM https://m.edsoo.ru/
TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHHM 110
rpynmnam 4 nepuojam. 3HaueHue 1 bubmmnoreka HOK
MEPUOANYECKOT0 3aKOHA U CUCTEMBI https://m.edsoo.ru/
xumuuecknx snemeHToB /.. MenieneeBa B
pa3BUTUHU HAYKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
. bubmmoteka IIOK
BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1
https://m.edso0.ru/
cBs3u. Bogopoanas cBsi3b
BasieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenenb okucienus. Bemecrsa 1 but6mmorekxa [IOK
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO https://m.edso0.ru/
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE
bubnunorexa LIOK
Y KOJUTOMIHBIE pacTBOPBI. MaccoBas 1oJis 1

BEILIECTBA B PACTBOPE

https://m.edsoo.ru/




Knaccudukanus 1 HOMEHKIATypa
HEOpraHWYeCKNX COeTMHEHMH. | eHeTnueckas

bubnunoreka LIOK

5
CBSI3b HEOPTraHMYECKUX BEILIECTB, PA3JIMYHbBIX https://m.edsoo.ru/
KJIACCOB
Knaccudukanus XUuMHYECKUX PEeaKInii B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
bubnunoreka LIOK
8 3aKOH COXpaHEHHsI MAcChl BEIIECTB; 3aKOH
https://m.edso0.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX
9 CkopocTtb peakiuu. OOpaTuMbIe peaKiuy. Bbu6moteka [JOK
XHUMHYECKOE PAaBHOBECHE https://m.edso0.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue
10 a3 (baKTOPOB Ha CKOPOC bubnuoreka [IOK
JUYHBIX (DAKTOPOB Ha CK Th
P . p p https://m.edsoo.ru/
XUMUYECKON PEaKIIUM»
DnekTponuTrdeckas auccounanus. Ilonstue o
1 BoIopoJHOM Tokazarene (PH) pactBopa. bubnuoreka [{OK
Peakuuu nonnoro oomena. ['maponus https://m.edsoo.ru/
OpPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
bu6mmoteka IIOK
12 [TonsiTHE 00 371EKTPOIM3€E PACILUIABOB U
. https://m.edsoo.ru/
pacTBOpPOB coneit
13 KontponbHas padoTa mo pazaeny
«Teopernueckre OCHOBBI XUMUM
Mertamibl, ux nosnoxenue B [leprnoanyueckoit
cHUCTEeMe XUMUYeCKux dieMenToB [1. U.
but6mmorekxa [IOK
14 MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS

atomoB. O0mue pu3nyecKue CBONCTBa
METAJIJIOB

https://m.edsoo.ru/




15 CruiaBbl METaJUIOB. DIIEKTPOXUMUYECKUM PsiJT bubmmoreka [JOK
HanpsHKeHUH METAILIIOB https://m.edsoo.ru/
XuMHUYECKUEe CBONCTBA BAXXHEHIIIMX METAIIIOB

. . . . bub6nmoreka [IOK

16 (HaTpuii, KaJIMH, KaJIbLIUA, MarHuu,

B N https://m.edsoo.ru/
ATIOMUHHI) U UX COCIMHEHUM

17 XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX bubnmnoreka HOK
COCIMHEHUN https://m.edsoo.ru/

18 XUMHYECKUE CBOMCTBA IIUHKA, JKeJe3a U UX bubnnorexa [{OK
COCIMHEHUN https://m.edsoo.ru/
[IpakTuyeckast padora Ne 2. "Permenne

bubnuoreka [IOK
19 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
. https://m.edso0.ru/
«MeTtambi»
Hemeramnbl, ux nmonoxxenue B [lepuoguueckoit
bubnuoreka [IOK
20 cuUcTeMe XMMU4ecKux aiementoB /1. U.
https://m.edsoo.ru/
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS AaTOMOB
dusnveckue CBONCTBa HEMETAILIIOB.
bu6nmorexa LIOK
21 ANnoTponust HeMeTajuIoB (Ha puMepe
https://m.edsoo.ru/
KHUCTIOpoJia, cephl, hocdopa u yriaepoaa)
XHUMHUYECKUE CBOMCTBA TAJIOI€HOB, CEPBI U UX

99 CoCHERHi bubmmoreka IIOK

https://m.edsoo.ru/

93 XuMHYeCcKue CBOMCTBA a30Ta, hocodpa u ux bubnuotexa [JOK
COEMHEHUI https://m.edso0.ru/

24 XUMHUYECKUE CBOMCTBA yIiIepo/ia, KPEMHUS | bubnmnoreka [JOK
AX COeINHEHUH https://m.edsoo.ru/
[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX

. bubmuorexa [{OK

25 COEIUHEHUN

https://m.edsoo.ru/




O00011IeHNE U CUCTEMATU3AIUS 3HAHUM 110
teme «Hemeramiey. Beraucnenus mo

26 . 1
YpaBHEHUSM XUMUYECKHUX PEAKIIUN 1
TEPMOXUMHYECKUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Perenue
bubnunorexa LIOK
27 JKCIIEPUMEHTAIIBHBIX 3a/a4 110 TEME 1
" | https://m.edsoo.ru/
Hemeramnsr"»
28 KonTpomapHas padota o Temam «MeTauib» 1 1
«HemeTamiel
29 Heoprannueckue u OpraHU4eCKUe KHCIIOTHI. 1 bubnuorexa [{OK
Heopranuueckue u opraHudeckue OCHOBaHUS https://m.edsoo.ru/
AmMdoTepHbIC HEOPraHUYECKHE U
30 OpraHuYecKHue coerHeHus. I eHeTnueckas 1 bubnuorexa [{OK
CBSI3b HEOPTaHMYECKUX U OPTaHUYECKUX https://m.edsoo.ru/
BEIIIECTB
Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,
. . bubmuoreka [IOK
31 HYHEPTreTUYECKON 1 MUIIEBOI 0€30MacHOCTH, 1
https://m.edsoo.ru/
Pa3BUTHUU MEIUIIUHBI
IIpencrasiaeHust 00 OOIMMX HAYUYHBIX
32 I pHHHHHaX 5| OMI)IIHHGHHOFO}II'E)H €HUS 1 bubnnorexa [IOK
P . P A https://m.edsoo.ru/
BOKHEHUIITX BEIIECTB
33 YenoBek B MUPE BEIICCTB U MAaTECPHAIIOB 1 bubmotexa [OK
pe Betl p https://m.edsoo.ru/
bubnunorexa LIOK
34 XuMHs ¥ 3J0pOBbE YEIIOBEKA 1 8
https://m.edsoo.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
* Xumus / 'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKUHOHEPHOE

obmectBo «M3narensctBo «IIpocBeienne

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. PaGouas nporpamma o xumun 10 xiacc Jluaus YMK I'a6puensua GI'OC.
2. Xumus. [loypounsie pazpadbotku. 10 kinacc (0a30BbIi ypOBEHb).
Meroaunueckoe nocodue. aBropsl: JI.M. Acanosa, B.B. Epemus.

3. KonTponbeHo-u3mepurenbubie MmaTepuansl. Xumus. 10 knacc. aBropsl: E.H.
CrpenbHHKOBA.

4. PabGouas nporpamma o xumuu 10-11 knacc Jluaus YMK I"aGpuensina
dI'oC.

5. Xumus. [Toypounsie pazpadbotku. 11 kmacc (0a30BbIif ypOBEHB).
Meroanueckoe mocodue. aBropsl: JI.V. Acanoa, B.B. Epemus.

6. KontponbHo-u3mepurenbuble MmaTepuansl. Xumus. 11 knacc. apropsr: E.H.

CrpenpHUKOBA.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. https://infourok.ru

2. http://himiya-video.com/

3. https://interneturok.ru/chemistry/

4. http://chemistry-chemists.com/Libraries

5. http://www.chem.msu.su/rus/elibrary/

6. http://www.nehudlit.ru/books/subcat352.html
7. https://proshkolu.info

8. chem.msu.su

9. hemi.nsu.ru

10. chemistry.ssu.samara.ru
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