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PABOYASA ITPOT'PAMMA
yueOHoro npeamera «XUMMUS 6a30BbIi YPOBEHD)

u1st ooygaromumxest 10-11 kmaccon



MNOSICHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE CpeIHEro o0Ilero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
dbenepasbHON 00pa30BaTENBHONW MPOTPAMMBl CPEHEr0 OO0IIero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B  DeaepalbHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenojgaBaHus
yueOHOro mnpeaMmera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanuy, peamu3yIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
deneparun Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00y4alOUIUXCsl CPECTBAMU
yueOHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHUS U TPeOOBaHWUN K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XUMHUYECKOE o0Opa3oBanue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHOM  OpraHu3alii, SBISETCS HEOThEMJIEMOM YacThl0 HX
obpazoBanHocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHOM CHCTEME XUMHUYECKOrOo o0O0pa3oBaHUs. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOILEH KYJIbTYpPHhI
YEeJIOBEeKa, a TaKKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBIO WM TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
o0ydJaronmxcs Ha YpOBHE CPEHEro OO0Iero oopa3oBaHUs CpPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHUE M TIOCTPOCHHE KOTOPOrO OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4ETOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBl U B MATEPUAIbHOM >KM3HU OOIIECTBa, a TaKXKe C y4EéTOM
o0mux T1ened W TPHUHIMIOB, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii denepannm.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyio poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTEpUATbHOM KYJBTYPHI.
Ona BHOCHUT CBOU BKJIaJl B (DOPMHPOBAHUE PAIIMOHAIEHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOIEM MHUPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.



TecHO B3aMMOJCICTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajna
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEITHOTO
Tpyda MU KU3HU Kaxaoro ujeHa odOmectBa. CoBpeMeHHass XMMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA HAa pEUICHUE
rJI00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSMUA W NPUHIMIIAMH CPEAHETO OOIIETOo
obpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJOJKEHUS
o0pa3oBaHMs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEII.

CocraBnsitomiuMu — nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOmas v HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHWH MO0 HEOPTAaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUU W3 OOIICH XUMHH) U
OpraHn4eckon xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEILECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHUs» cQOpMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CHUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro wmarepuana u 0OyCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpelENEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBIeHU o cTpoeHuu BemiecTB. CBeneHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckol XMMHUU TNOJY4YalOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAITMOHHBIX NPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIIUH.

[lon HOBBIM yriaom 3peHusi B mnpeameTe «XuMHs» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuanl u (AaKTOJIOTHMUECKHE CBEICHHS O BEIIEeCTBAaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias U HeopraHudeckas
XUMUS» 00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TOHATh MCTOPHUYECKOEe H3MEHEHHEe (YHKUMH 3TOTO 3aKkoHa — OT
00o01aronIeit 10 0ObACHSIOMIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaxX M MPUMEHEHHH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kimaccoB
JIIEMEHTAMHU COJEP)KAHMS, HMEIOIMIMMHU KYJbTYPOJOTHYECKH W IPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3M XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAlOT €€ pOJib B IIO3HABATEIbHOM MU IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPHUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JJId TONOJIHEHUS 3HAHUM, pEelIeHUs WHTEUIEKTYalJbHbIX U
AKCIEPUMEHTAIIbHBIX HMCCIEA0BaTeNIbCKUX 3a7a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD» ~ JAHHOTO  YPOBHS ~ M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHHUE y OO0YyYarOIIMUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsi MOHUMAaHUS
dunocopckux uaed, TakMX Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEUIECTB HMX COCTaBOM U
CTPOCHHUEM, I[103HABAEMOCTb MPUPOJHBIX SIBICHUH MYTEM OKCHEPUMEHTA U
pelIeHHsT TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U  TEOPETUUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PELICHUU 3KOJIOTUYECKUX MpobdiieM, a
TaK)Ke MpoOJeM COepexeHUs: IHEPrETUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmnane pemeHus 3a7ad  BOCIMUTAHMS, Pa3BUTUS W COLMAIM3ALUU
o0Oy4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU MOJIXOJbl K ONPEICICHUIO
COJIEp)KaHUs M TOCTPOCHUS TpeaMeTa MpeaycMaTpuBalOT  (OPMUPOBAHHE
YHUBEPCAIbHBIX Yy4E€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE A
pa3IMYHBIX BHUAOB JACATENBHOCTU: pEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTku nHpOopMaLUK, HEOOXOTUMBIX I MPUOOPETEHUS OTBITA MPAKTUYECKON
U HCCIIEJOBATENbCKON JEATENbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B NMO3HAHWUU
XUMHH.

B npaktuke npemnojgaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIETro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 0011ero 00pa3oBaHusl, MPU ONPEAEIICHUN
COJIEPKATEJIbHONW XAapaKTEPUCTUKU IEJIed HW3Yy4YEHUs NIPEeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKH 3PEHHUS TAKOW ITOAXOJ K OIPEACIICHUIO LEIIEU W3yYEHUS
IIPEAMETA SIBJISIETCS BIIOJIHE ONTPaBIAaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEISIMH W3YYCHHS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 kJ1.) SABISIOTCS:

e (dopMHpOBaHHE CHCTEMbl XHMHYECKHX 3HAaHUH KaKk BaKHEHIIen
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCGHHWE M TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C UCTOPHUEH
WX Pa3BUTHUA U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUs
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SBJICHHIA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHI U CITIOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro OOpaleH s ¢ BEECTBAMH.

Hapsiny ¢ aTum, cofepikaTellbHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YeHHUs
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopasoanus. CeromHs B
MpErnoJlaBaHiy  XWUMHUU B OOJIBIICH  CTETEHW  OTHAETCA  MPEANOYTCHHE
MPAKTHYECKONH KOMIIOHEHTE COJAep)KaHUsg OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MIOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHW3aIliy, BIAICIOIIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMHA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHHUS MX B PEANbHOU KU3HU
JUTSL pEIIeHUs TPaAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HaYeHHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

amanTamnys 00y4aromuXCcsl K YCIOBHUSAM TWHAMHYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYITHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsX, CBSA3AHHBIX C BEIICCTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHHe y OOYYAIONMMXCS  KJIIOYEBBIX HABBIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATLHOE 3HAYCHWE [JIi Pa3UYHBIX BHJIOB
JIeATEIIbHOCTH: pelleHus MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaInH,
HEOOXOUMBIX IS TPUOOPETCHHsI OMbITa JAESATEIbHOCTH, KOTOpas 3aHHUMacT
BXHO€ MECTO B T[O3HAHWM XHMHH, a TaKXKe I OICHKH C TO3HINN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XHMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCIIOTIH30BATh
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JIsl [TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(pOPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupOBaHUE U PA3BUTHE Y 00YUAIOIINXCS ACCOLUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroumxcsi yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HANpaBICHHOCTH XHMHH, €€ BaXXHOW POJHM B PEIICHHH TI00ATBHBIX MpoOIeM
palMoOHAIBHOTO MPUPOAONOIB30BaHNUs, IOTIOHEHUS SHEPTeTUIECKIX PECYPCOB U
COXpaHEHHsI TPUPOIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepeKHOTO
OTHOILIEHHUSI K TPUPOAEC U CBOEMY 3/0POBBIO, a TaKKe NPUOOPETEHHsS OIbITa
UCTIOJIB30BaHUSl TONYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DEUICHUH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBJICHUSIMH.

B yueOnoMm mmaHe cpeaHero oo6miero oOpa3oBaHUS MNPEAMET «XUMUS»
0a30BOro ypoBHs BXOJIUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAyYHBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJI U3YUCHHS] XUMHUU, Ha 0a30BOM YPOBHE
cpemHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM

[IpenMeTr oprannueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB U MATEpHAIOB. T€Opus CTPOEHHUS] OPraHUYECKHUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHSI. CTpyKTYpHBIE (hOPMYIIbI
OpPraHMYECKHUX BelIeCTB. [ oOmoJyorusi, wu30Mepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEIMHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o kinaccupUKAIMM OPTaHUYECKHX BemiecTB. HoMmeHkmaTypa
OpraHUYECKUX COEIUHEHHHM (cucTeMarhueckas) W TpUBHAIbHBbIC Ha3BaHUSA
BAKHEMIINX MPEJICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPAILCHHIA:
O3HAKOMJIEHHE ¢ oO0pas3llaMd OpPTaHMYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OpPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OINBITOB M0 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJIeHHE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUA psa. MeTaH W 3TaH —
MPOCTEUIINE TPEICTABUTENN AIKAHOB: (U3MYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu 3aMelieHus] U TOpPEHHUs), HAXOXKJEHHWE B MPUPOJE, IOJy4YCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AIKEHOB: (U3MYECKUE W XUMHUYECKHE CBONCTBA
(peakuu  TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUApATAllMM, OKHUCJICHHUS U
MOJIMMEPHU3AIINH ), TOTyYEeHUE U MPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiauMmepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUUECKHM psijl. AllETHIICH
— TMPOCTEHIIMIA TpPeNCcTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHUE, (U3MYECKUue Hu
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMUS ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benzon: cocrtaB, cTpoeHue, puU3NUECKHUE W XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBaHUSI U HUTPOBAHUS), MOTYYEHUE U MpPUMEHEHHE. Toyon:
cocmae, cmpoeHue, uauueckue U  XUMuUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NodyYyenue u npumeneHue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckas CBs3b MEXKIY YIJIEBOAOPOAAMH, NPUHAMICKAINIMMHU K
pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NONYyTHBIE
HedTsaubie ra3el. HedTs u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HeTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTalUTU4YecKuil), mnuposn3. I[IpoayKTsl
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTU U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
O3HAKOMJIEHME C O00pa3laMu IUIaCTMAcC, KAaydyyKOB W PE3HHbI, KOJUIEKIUU
«Hepts» u  «Yromp», MOAEIUPOBAHHWE  MOJIEKYJ  YIIEBOAOPOIOB U
raJIOT€HONPON3BOAHBIX, POBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE 3TUJICHA

Y U3yUYEHHE €T0 CBOUCTB.

Pacuérnrbie 3agaun.

Breluucienuss mo ypaBHEHHIO XHMMHUYECKOW peakuuu (Macchl, 00bEMA,
KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOAYKTA PEAKIIUHU MO W3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOIHBIX BEIICCTB WM MPOTYKTOB PEAKIIHH ).

Kucaopoacoaep:kamnue opranndeckue coelMHeHU s

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON U 3TaHOJ: CTPOEHUE,
bu3znueckue M XUMHYECKHME CBOMCTBA (peakluu C AaKTUBHBIMHU MeETaJlJIaMH,
rajoreHoBOJIOpPOJIaMH, TOpPEHHE), NpUMEHEHHE. BoJIOpoJHbIE CBSI3U MEXKIY
MOJIEKyJIaMu CUpTOB. [lelicTBUE MeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaroMHpie  CHUPTHL. ODTUJIEHIJIMKOIb W  T[JMIEPUH: CTPOCHHUE,
bu3nueckue W XUMUYECKHE CBOMCTBa (B3aMMOJIEMCTBHE CO IIEJIOYHBIMU
MeTajllaMH, KaueCTBEHHasi peakilds Ha MHOI0aTOMHble cnupThl). [lelicTBue Ha
opranu3M yesnoBeka. [[pumeHeHne ramuuepruaa u STUIICHTIIUKOJIS.

@deHos: CTpOCHHWE MOJEKYJbl, (HU3NYeCKue ¢ XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh penona. [Ilpumenenue genona.

Anpaerunbl U kemouwvl. DopManbIaeruja, —aleTalbJIeruja: CTPOCHHUE,
bu3nUecKkne U XUMHYECKHE CBOWCTBA (PEaKIMU OKHCIICHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TIOJIyYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TpeJeNbHbIC KAapOOHOBBIE KHUCIOTH.. MypaBbHHAS W
YKCyCHasi KHCJIOTBI: CTPOEHHE, (PU3NUECKHEe M XMMUYECKHE CBOMCTBa (CBOIMCTBA,
oO1ue Uit Kjacca KUCIOT, peakius 3TepuduKanum), nojlyyeHue U MpUuMEHEHHUE.
CreapuHOBasi M OJICMHOBAs KHUCIOTHI KaK MPEJCTABUTENM BBICIIMX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIITUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. ['naponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb KUPOB.



YrneBonmpl:  cocTaB, Kilaccu(UKAnUg ~ yIrIeBOAOB  (MOHO-, JH- U
nosmcaxapuabl). [ roko3a — mpocTelmii MOHOCaxapul: OCOOEHHOCTU CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aMMOJEWCTBHE C
ruapokcugom Menu(Il), oxucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouonoruueckas poib. otocunTe3. OpykTo3a Kak U30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmaia u
nenono3bl.  du3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIECTB W HUX MpEeBpalleHU:
IpoBeJcHNE, HAOMIOJEHNE U OINUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMU OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuaoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aMMOJECUCTBUE TJIMIIEPUHA C
rugapokcuom meau(ll)), anpaerunoB (OKUCICHHE aMMUAYHBIM PacTBOPOM OKCHJIa
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozeiicTBue Kpaxmanaa C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluucienuss mo ypaBHEHMIO XHMMHUYECKOW peakuuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU MO0 HW3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

A3oTcoaeprkalue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coequHeHus. Ousnyeckue
U XUMUYECKHE CBOWMCTBA aMUHOKHUCIOT (Ha mpumMepe rmmiuHa). buonornueckoe
3Ha4YE€HHE aMUHOKUCIIOT. [lenTuab.

benku kak npupoaHBIE BBICOKOMOJEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpETUYHAs CTPYKTypa OeIKOoB. XUMHYECKHE CBOICTBa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEeBpaIleHU:
HAOJI0/ICHUE U OMKCAaHUE IEMOHCTPAIMOHHBIX OIBITOB: JACHATYypalus OEKOB IpU
HarpeBaHuM, LIBETHHIC PEAKLIUU OEIIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYIIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHAEHCALHS.

DKCIEepUMEHTANbHBIE METOJbl HW3YYEHHUS BEIECTB W HUX MpEBpaIleHU:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanm3zanms MeXnpeaMETHBIX CBSI3€U IPU U3YYECHUH OPTaHUYECKOW XHMUU B
10 kiacce OCYLIECTBISETCA YEpe3 HCIOJb30BAHME KaK OOIIMX €CTEeCTBEHHO-
HAy4YHbIX MOHATHM, TaK U NOHSATHH, SBISIOIIMUXCA CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O HUKIIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE NIOHATHUSA: SIBJICHUE, HAYYHBIH ()aKT, TUIOTE3A,
3aKOH, TEOpHsl, aHalu3, CUHTE3, KiaccUu(UKaIMs, MePUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIEJIMPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYUHBI U €JUHUIIBI UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTIJIEBOIBI, >KUPHI,
bepMeHTHI).

I'eorpadusi: MuHepanbl, TOPHbIE MTOPOABI, IOJE3HbIE UCKONAEMbIE, TOILIUBO,
pecCypchl.

TexHonorus: MNHIIEBbIE MPOAYKTHI, OCHOBBI PAUMOHAIBHOIO MUTAHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE H KOCMETHYECKHUE MPENapaThl, MaTepuaibl U3
VICKYCCTBEHHBIX U1 CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOP'TAHUYECKASA XUMMU

Teopernueckne 0CHOBbI XUMHMH

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHus JIEKTPOHOB MO OpOWTAIIM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOH(PUTYpALUsi AaTOMOB.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux anemMeHToB Jl. M. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUS CBONCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEIIECTB MO TpyNmaM U MEpPHOJIaM.
3HaYeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKH.

CtpoeHue BeliecTBa. XUMHUYECKass CBsI3b. Buabl XUMHUYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAsi W TOJISIpHAsi, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
0o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH ®  JOHOPHO-
aKuentopHsiil). BomopoaHas cBs3b. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KAaTHOHBI U AaHUOHBI.



BemniectBa  MOJIEKYJISIPHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THUMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 1011 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCMHEHNN. Howmenxknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MIPUHAJIEKANUX K Pa3JIMYHBIM KJIaccaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHMX — peakiuuid B
HEOPTaHUYECKOM M OPraHUYECKON XMMHHU. 3aKOH COXPAHEHHS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YJHEPTUH MPU XUMHUECKUX PEaKIIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuUMHYECKOe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunnun Jle [larenbe.

Dnextponutryeckas aucconuanus. CuiabHbIe U cliadbie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIIEJIOYHAS.

OKUCAUTENBHO-BOCCTAHOBUTEIIHBIE PEAKIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
neMoHcTpauus Tabnun «llepuoanueckas cucreMa XuMuueckux snementoB [l. .
MeHneneeBa», U3ydeHHE MOJIENCH KPUCTAUIMYECKHX PEMIETOK, HAOMI0IeHue U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JaOOPATOPHBIX OIMBITOB (Pa3ioKEeHUE TIEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTajanu3aToOpa, OMPENEICHUE CPEABI PACTBOPOB BELIECTB
C TOMOUIBIO YHUBEPCAIBHOTO MHAUKATOpPA, pPEAKIUU HOHHOIO OOMeHa),
IIPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIX (akTOPOB Ha CKOPOCTh
XAMHUYECKON PEAKIIUN.

Pacuérnbie 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XHMMHYECKHX pEaKUHUi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C MCIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJISI BELIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandecko  cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAIOB (rajoreHOB, CEPbI, a30Ta,
docdhopa, yriepoga U KpeMHHSI) U MX  COCAUHEHHM  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramnel. 1lonoxxenne meramnos B [leproanueckon cucremMe XMMHUYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMoB MeTayuioB. O0mue Qusnyueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUN METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kaliui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCANHEHUM.

OOmue cnocoObl moydeHus: MeTawioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Y4YE€HUS BELIECTB W MX MPEBPALLCHHIA:
U3y4YeHUE KOJUIEKIMU «MeTamuibl U CIUIaBbl», O0Opa3loB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTABHBIX 3a7a4, HAOJIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U 1IeJI0YeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurlie 3amayn.

Pacuéter maccel BemiecTBa MM 00bEMA ra3oB MO W3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce Wi OOBEMY OJIHOTO W3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB,
pac4€Tpl Macchl (00BEMA, KOIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OHO
13 BEUIECTB UMEET IPUMECH.

XUMHUA 4 KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOM, SHEPTETHUECKOW W MHINEBOU
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpeacraBnenuss 00 OOHMIMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEMIECTB W MATEPHATOB: BAXKHEUIIHNE CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIHMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEpaMmuKa,
MaTepualibl JIsl 3JIEKTPOHUKW, HAaHOMAaTEepHUasbl, OPraHUYECKUE U MUHEPAJIbHBIC
ya00peHus.

XUMHSIT W 3J0pOBBE YEJIOBEKA: MNPAaBWJIA HCHOJIB30BAHUS JIEKAPCTBEHHBIX
IpenaparoB, MpaBuia 0E30MaCHOTO HCIIOIB30BAHUS NPEMapaToB OBITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyYCHUM  OoOmer
HEOPraHUYECKOM XMMHU B 11 Kilacce OCyLIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMOHSATHUH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJISI OTIAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (DakT, rumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMA, MNEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, SBJICHHUE.



du3uka: MaTepusi, YHEPTrUs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTreTUUECKUN YPOBEHb, BEILIECTBO, TETIO,
00BEM, arperaTHoe COCTOSTHME BEIIECTBA, (PM3MUYECKHE BETUYMHBI U CIMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, J3KOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
peCypCHlI.

TexHonorus: XuMuUYecKasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIIbCKOXO3AWCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBINIUICHHOCTh,  (papManeBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHUaJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNUN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM  CpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeMETHbIM W TpeAMeTHbIM). HayuHo-meToauyeckoi OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEILHOCTHBIA MTOAXO.

B cooTBercTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HA OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEIOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4MEe MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MpeaMeTa «XHMHS» TOCTHUTAIOTCS B
€ANUHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CHOCOOCTBYIONIUMHU  TIpoOIleccaM
CaMOTIO3HAHUS, CaMOpPa3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpaXKaroT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW MEATEIbHOCTH TMpPU CO3TAHHUH
y4eOHBIX MPOEKTOB, PEIICHWH YYEOHBIX M TO3HABATENbHBIX 3a71a4, BBHIMOIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[EHHOCTHOTO OTHOLIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMHU;

YBa)XKEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTUKEHHS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MTPAKTHUKOB;

UHTEpeCca M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHMS,;

CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMM,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOoro u Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMnro/ieHusl MpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS MOCJEACTBUM U HENPUATHS BPEAHBIX NMPUBBIUEK (YIOTpeOIeHus
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JPYrMX BHJAX
NESITEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTUUYECKOMY U3YUYEHHIO MPOodEecCuil pa3TuvyHOro poja, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NTPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXKEHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOU AESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJbHON TpPaeKTOpUU
oOpa3oBaHus, Oyayuied npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAaHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJIeM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUM XUMUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO IPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCUCTBUM, MPUHOCSIIIMX BpEl OKPYXKaKOLIEH
IPUPOJIHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSATHBIE SKOJIOTHMUYECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX TEUCTBUN U MPEIOTBPAILATD HX;

HAJIU4MsI PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poilu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU IIEJIOCTHOTO
IPEJCTaBICHNUsT 00 OKPYXAlOIIEM MHUPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIEM COXpPaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIU B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCHEIIHOTO TPyJAa U SKOJOTWYECKH KOMGPOPTHOM KHU3HU KaXKIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



MoJTlydyaeMble 3HAHUS I aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYXAIOIIero Mupa u
IPOUCXOASAIINX B HEM NU3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAaHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJAaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUSA IS
peleHust IpoOJieM B PealbHBIX )KU3HEHHBIX CUTYAlIHSX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUH 1O XHMHUU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodhecCuoHaTbHON
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpeaMera «XHMHs» Ha
YPOBHE CpeaHero o01ero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOIIUXCS
MEKTUCIUILIMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHelUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, DHEPIHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIIC0OBAaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[MAIBHON KOMIIETEHLIUN 00yUYaloIuXCs;
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBYS B IO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3YyJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETyJISTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JIOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBATh W AKTyaJIH3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCCMaTPUBAT;

ONPENEATh LEIU JCSTEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MIOCTABICHHBIMU LIEJISIMU;

HCIMOJIB30BaTh MPHU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapPaKTEPHbIE MPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aHUMOCBS3b,



WCITOJIH30BaTh COOTBETCTBYIONINE TOHATHUS JIJIs1 OOBSICHEHUS OTACIbHBIX (DaKTOB U
SIBJICHUM;

BEIOMPATh OCHOBAaHUS W KPUTEPUH IS KJIACCH(PUKAIIMKA BEIIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, METyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHECHHE XUMHYECKOU
peaklMy — TMpU PEIIEHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3a]1ad,
IPUMEHSTh Ha3BaHHbIE MOJENIbHbIC NIPEICTABIICHUS ISl BBISBICHUS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHWS BEIIECTB M XWMHUUYECKHX
peakuuii;

bopMyIMpOBaThH LIEJIM U 3a/1a4M UCCIIE0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATENTHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YUYEHMUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 3a XOJA0M
mpoiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro  pe3yibTaT, (OopMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATEeTLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajiad, NPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHMUSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl HTEpHETa), aHaTu3upOBaTh WH(POPMAIUIO PA3IUYHBIX BUAOB U (OpM
IIpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHSATh PA3JTMYHBIE METOJbI MPU TOUCKE H
orbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUaiora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

BBICTYNIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBIIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOTo MpoeKTa U (POpMyJIUpPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJITAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenelisis e€¢ Ienu W 3aJadyd, KOHTPOJIMPOBATH W TI0O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHIA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh Hauboliee
3 PeKTUBHBIN CMOCO0 MX pEIICHUS C y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»
OTPaXkKaloT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOM  COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHUMHU B TIO3HAHUU SIBJICHUU



npupoabl, B (QOPMUPOBAHWM MBINUICHUS ©  KYJIbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAUMOM JIsl peIIeHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTOJIATalOIIMEe TMOHATHA (XUMHYECKHH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIMOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJAOPO/IbI,
KHUCJIOPOJI M a30TCOJEp Kalle COCIUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BbIK XWMHHW; MHPOBO33PCHUECKHE 3HAHUS,
JeKalie B OCHOBE IMOHUMAaHHS NPUYMHHOCTH MU CUCTEMHOCTH XHUMHUYECKUX
ABJICHUH, (AKTOJIOTUYECKUE CBEIACHHMSI O CBOICTBaX, COCTaBe, MOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)XKHEUIINX OPraHUYECKUX BEUIECTB B OBITY U
PAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSTHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIIME MOHATUS IpPU
OMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHU4YECKIX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIs
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUM XUMHUYECKUX PEaAKIUH,
U3rOTABIMBATh MOJEIN MOJIEKYJl OpPTraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlUM HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeIEéHHOMY
KJIacCy/Tpynme COeIWHEHUN (yriIeBOJOpPOAbI, KHCIOPOA U a30TCOAECpIKaIlue
COCIMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMs), [aBaTb UM HAa3BaHUS IO
cucreMatnyeckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TpPHUBUAIbHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHMYEeCKUX BEUIECTB (ITHJIEH, MPOIUJIECH, AalleTHJICH,
STUJICHTIIUKOJb, TIUIEPUH, (eHom, GopManabAerull, aleTalbIerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs! KUCJIOTa, CTEApUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, Kpaxmal, LeJUII0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAaHHOCTh YMEHHSI TPUMEHSTH TIOJOXKEHUS TEOPUU CTPOCHHS
oprannueckux BemectB A. M. ByTnepoBa /it 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOEHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TWJIEH, MPOMWJIEH, alleTUJICH,
Oyramguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHAasl KHUCJOTHI, TJIIOKO3a,
Kpaxmas, IeJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHUYECKHX PpEaKIHUil ¢
UCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(dTh, NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HUX MepepaboTKH U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUMCICHUS TIO0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peakuu IO H3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO U3 HUCXOAHBIX
BEILECTB WUJIU NPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJE€Th CUCTEMON 3HAaHWUA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCTIOJIb3YeMbIX B XUMHHU TIPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIIOICHNE, N3MEPEHUE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHMUYECKHE 3HAHUSA JUIsl MPUHSTHS PEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUIECKON
nocyAod M JabopaTopHBIM OOOpYyIOBaHMEM, a Tak)Ke MpaBuia OOpalleHHs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBITOJHEHHUIO J1a00paTOpPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH U  BBIMIONHATH XHUMHYECKUI
HKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKHUX BEIIECTB MPU HATPEBaHUH, TIOTyUYCHHE
TWJIEHA M W3yYE€HHUE €ro CBOWCTB, KaYECTBEHHBIE PEAKIMH OPraHUuYEeCKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH U J1a0OpaTOPHBIM O0OPYJOBaHHMEM, WPEICTABIATH PE3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (OpMe 3alucH YPaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  COOMIOAaTh  TMpaBWiIa  SKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXpAaHEHHS CBOETrO 3J0POBBS U OKpYXKAIOIIEeW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMas cMbica nokazatens [IJIK, mosicHaTe Ha mpumepax crocoObl
YMEHBIIICHUS W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
OPUMEHSATh 3HAHHUS OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUM;

JUISL  CIENBIX W CHA0OBUASIIUX OOYYaAIOIIUXCSA: YMEHHWE HCIOIh30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmyiL.
11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  TPEJCTABICHUNA: O XHUMHYECKOW COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, pPOJM XHMHM B IIO3HAHUU SBJICHUU
opupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYphl JIMYHOCTH, €€
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIArallue MOHATUS (XUMUYECKUM 3JEMEHT, aToM, u30ToMl, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJa, MOJIb, MOJIAPHBIA OOBEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas, MOHHAsI, METAIIMYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl XUMHUYECKUX  PEAKUHUM, PaCTBOpP, DJIEKTPOJIUTBI,  HEDJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] JAUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEakUUHd, XUMUYECKOE PABHOBECHE); TEOPHUH M 3aKOHbI (TEOpHs
NIEKTPOJIMTHYECKON Jaucconanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAIICHUs] SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUN S3BIK XHUMHUH,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKALUIME B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PAaKTOJIOTUYECKUE CBEIECHUS O CBOMCTBaX,
cOCTaBe, MOJIyYeHUH U 0€30MacCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUYECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,



c(hOpMUPOBAaHHOCTh YMEHUHN BBISABISITH XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS NpPU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M X IIPEBPALLCHHI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY IS
cocTaBieHus (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEIENISITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIIpHAasi,
MOHHAs!, METAJUTMYECKas), XapakTep cpebl B BOAHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHMU;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHaBJIMBATh NPUHAJJIEKHOCTh
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OINpeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEHIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |14 mnepuonos Ilepuoanueckoil cucTeMbl
xumuyeckux sneMmentoB JI. M. MenneneeBa, UCHoOJib3ys MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opouTanuy, «9HEPreTUYECKUE YPOBHW, OOBSCHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHUU
10 TIEpUoIaM | rpyimmaM llepruoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIAATh CYIIECTBOBAHUE TIE€HETUYECKOM CBA3M MEXKIYy HEOPraHUYECKUMHU
BEIIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIMPOBATH XUMUYECKHE PEAKIMU T10
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OPaTHMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMeHa, y4nUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;



chOpMHUPOBAaHHOCTh YMEHUW TPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB pPAa3jMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MyTEM MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  paCKpbIBaTh CYIIHOCTb  OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKIUNA IMOCPEICTBOM COCTABIEHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkiMu OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKale B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHILMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOT0 MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIOJb30BAHUEM
MOHSITUS «MAaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA MU 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peakluu
BEILECTB, TEIJIOBOro 3¢ @dexTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUIia MOIb30BAHUS XUMUUYECKON
NOCYJIO W J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TakXKe MpaBuia OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMHU MO BBINOJIHEHUIO Ja0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
ONpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KAueCTBEHHbIE peakluu Ha cyibdar-, kapOOHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PEIIEHUE SKCHEPUMEHTANbHBIX 33Ja4 IO
temaM «Metamis» U «HemeTasisl») B COOTBETCTBHM C MMpaBUJIAMU TEXHUKU
0€30MacHOCTH MPpU OOpaIllEHUH C BEIIECTBAMH U J1TA00pAaTOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTAThl XHWMHYECKOIO OJKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHUN COOTBETCTBYIOLIUX pPEAKIUI W (OpMYyIUPOBATHh BBIBOJBI HAa OCHOBE
3THUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElCTBAa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);



chOpMUPOBAaHHOCTH, ~ yMEHUW  COOMIOAaTh  TMpaBWiIa  SKOJOTHYECKHU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH MESITEIHHOCTH B IIENISAX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JICUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIICHUS U
MpEAOTBPAICHUS UX BPEHOTO BO3JACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHHUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CIENbIX M CHA0OBUASIIUX OOYYaOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

HanmeHoBaHMe pa3ie/ioB U TeM

Koan4yecTBo 4acoB

JIeKTPOHHBIe (M (POBHIE)

Ne n/m Konrpoabnsie  IIpakruueckue
MPOrpamMMbl Bcero o0pa3oBaTe/ibHBIE peCypChl
padoTbI padoThI
Pasznea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XUMUM
I N http://files.school-
peaMET OPraHUYECKON XUMUH. :
11 TeopHs CTPOCHM OpFAHHYECKUX 3 0 0 collection.edu.ru/dlrstore/b6ac8e14-
. 0e87-43¢7-93b7-
coequHennit A. M. byrnepoBa d1194b698TEE/058. pdf
Hroro no pazneny 3
Pa3znen 2. YrieBoaopoast
http://files.school-
21 IIpenenbubIe YTIeBOAOPOABI — 5 0 0 collection.edu.ru/dlrstore/b6ac8e14-
' AJIKaHbI 0e87-43¢7-93b7-
d1f94b6987ft/058.pdf
http://files.school-

29 HenpenenbHble yrieBogoposl: 6 0 1 collection.edu.ru/dlrstore/48d37322-

' AJIKEHBI, AJIKAJIUECHBI, AJTKUHBI 6b00-42¢2-a77d-
415241097¢73/4_3.pdf
http://files.school-

73 ApOMATHYECKHE YIIEBOAOPOLLI ) 0 0 collection.edu.ru/dlrstore/c22fda03-
a6d9-4469-827d-
0b6429711e74/_2.html
http://files.school-

54 [IpupoaHbie UCTOYHUKHT 3 1 0 collection.edu.ru/dlrstore/c22fda03-

YIIIEBOAOPOAOB M UX IepepadboTka

a6d9-4469-827d-
0b6429711e74/_2.html




Nroro no pazgeny 13

Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs
http://files.school-
collection.edu.ru/dlrstore/bbac8e14-

3.1 Cnuprel. ®enon 3 0687-43¢7-93b7-
d1f94b6987ft/058.pdf
http://files.school-

19 Anpaerunpl. KapOOHOBBIE KHCITOTHI. 7 collection.edu.ru/dlrstore/bd92¢872-

’ Croxusbie dQUpsbI 8a79-41b1-b9d5-
42¢d108e3016/6_3.pdf
http://files.school-

33 VT 3 collection.edu.ru/dlrstore/95d6787b-
9db1-d96d-d048-f716f5c10733/28-
29_04_2004.pdf

Hroro no pazneny 13

Pasznen 4. A3oTcoaeprkamue oOpranHnyeckue coeIuHeHust

http://files.school-
collection.edu.ru/dlrstore/2416af94-

4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3 23¢9-1 1db-abbd-
0800200¢9a66/ch10_01_09.jpg
Hroro no pazgeny 3
Pa3znea S. BoicokomoJieKkyJIsIpHbIE COeINHEHUS
http://files.school-
collection.edu.ru/dlrstore/6d79abb1 -
5.1 ITnactmaccel. Kayuyku. Bonokna 2 73d83-47ad-b945.-
bd732bdaaf08/073.pdf
Hroro no pazneny 2
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11 KJIACC

Ne

n/

Haumenos
aHue
pa3jae/ioB
U TEM
nporpamMm
bl

Koan4yecTBo 4acoB

Bce
ro

KonTpoa
bHbIE
padoThI

IpakTnue
cKHe
padoTbI

JIeKTPOHHBIe (M (POBbIe) 00pa3oBaTeIbHbIC PeCypPChl

Pasznea 1. TeopeTrudecku

€ OCHOBbI XUMHH

1.1

Crpoenue
aTOMOB.
Ilepuonnue
CKHMH 3aKOH
u
[Tepuoanue
cKas
cHCTeMa
XAMHYECKH
X
3JICMCHTOB
. N.
Meunneneen
a

http://school-
collection.edu.ru/catalog/search/?text=%CF%E5%F0%E8%EE%E4%E8%F7%ES5%F 1 %E

A%ER%EY+%E7%E0%EA%EEY%ED submit=%CD%E0%E9%F2%ES interface=catalog

1.2

Crpoenue
BEIIIECTBA.
MHuoroo6p
asue
BEIIECTB

http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F 1%F2%E2%EE%F0%FB
submit=%CD%E0%E9%F2%ES interface=catalog

1.3

XUMHUYECK

http://school-




He peaKInu collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%F7%ES5%F1%EA%E8%ES+%
FO0%E5%E0%EA%F6%E88%ES submit=%CD%E0%E9%F2%ES8 interface=catalog
Htoro mo http://school-

13 collection.edu.ru/catalog/search/?text=%F5%E8%EC%E8%EF7%E5%F1%EA%E8%E5%2
pasiety 0%F0%E5%E0%EA%F6%E8%ES interface=catalog context=all onpage=20 page=2
Pasznen 2. Heoprannuyeckasi XumMusi

http://school-collection.edu.ru/catalog/search/?text=%EC%E5%F2%E0%EB%EB%FB
2.1 MeTtanibl 6 0 ) )
submit=%CD%EQ0%E9%F2%ES interface=catalog
Hemeram http://school-
2.2 9 1 collection.edu.ru/catalog/search/?text=%ED%E5%EC%E5%F2%E0%EB%EB%FB
bl submit=%CD%E0%E9%F2%ES interface=catalog
CBs3b
HEOpraHuy
53 E€CKUX U ) 0 http:/files.school-collection.edu.ru/dlrstore/4f1dcft9-a5fe-cc54-81e8-
) opraHudec d8c¢d05balf59/1007503A.htm
KHX
BEIIIECTB
Htoro mmo

17
paszeny
Pasznen 3. Xumus u :Ku3HL

XuMHUA " http://files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-a0bb-5a04ec76ef43/38-
3.1 4 0
JKN3Hb 41 01 2008.pdf
Hrtoro mmo 4
paszeny
OBIIEE
KOJIMYECTBO 34 )
YJACOB I10

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauyecTBO yacoB
Ne Hara
KonTpoanb IIpakTnuec
n/ Tema ypoka Bce H3Yy4eH JyleKTPOHHBbIe HU(POoBbIe 00pa3oBaTebHbIE PeCYpPChI
I ‘o Hbl€ KHe st
padoThI padoTbI
[Ipenmer
OpraHN4ecKou
XHMIH, €€ 1 0 0 05.09.2 http://school-collection.edu.ru/catalog/search/?tex
BO3HUKHOBEHUE,
024
pa3BUTHE U
3HAUCHUE
Teopus crpoeHust
OpraHNu4YeCKHUX
coenuHeHuit A. M. )
. 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
byrneposa, eé
024
OCHOBHBIE
MMOJIOKCHUS
Teopus crpoeHus
OpraHNu4YeCKHUX
coenuHeHuit A. M. )
. 1 0 0 12.09.2 http://school-collection.edu.ru/catalog/search/?tex
byrneposa, eé
024
OCHOBHBIE
MMOJIOKCHUS
IIpencrasnenue o
KJIacCU(UKALIUN 1 0 0 19.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
OpraHUYecKuX 024 ' b0de-0800200¢9266/x10_060.jpg
BEIIIECTB.




Howmenxkiarypa
(cucremaTtuyeckas
) ¥ TPUBHAJIBbHbIC
Ha3BaHUS
OpPraHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U

5 CTpOCHHE, 26.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
TOMOJIOTHYECKHI 024 ’ b0de-0800200¢92a66/x10_060.jpg
pan
AJKaHBI: COCTaB U
6 CTpOCHHE, 26.09.2 http://files.school-collection.edu.ru/dlrstore/0abb627e-4185-11db-
TOMOJIOTHYECKHI 024 ’ b0de-0800200¢92a66/x10_060.jpg
pAan
MertaH 1 3TaH —
7 MPOCTEUIIINE 03.10.2 http://files.school-collection.edu.ru/dlrstore/97e8e8as5-b6cd-421a-
MIpeaCTaBUTENN 02;1 ' 8814-0fb24912a207/4_2.pdf
aJIKaHOB
AJKeHBI: COCTaB " )
3 CTDOCHILE 10.10.2 http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42¢2-
TPoCHHE, S 477d-415241097¢73/4 3.pdf
CBOMCTBA 024
AJKeHBI: COCTaB " )
9 CTDOCHILE 10.10.2 http://files.school-collection.edu.ru/dlrstore/48d37322-6b00-42¢2-
TPoCHHE, S 477d-415241097¢73/4 3.pdf
CBOMCTBA 024
OTUIIEH U
MPONWIEH — .
10 . 17.10.2 http://files.school-collection.edu.ru/dIrstore/a963e908-9422-4524-
fpocTeHiime S 137d-095db9¢f0942/4 4.pdf
MpEICTaBUTENU 024

AJIKCHOB




[IpakTnueckas

pabora Ne 1.

1 «Tomyuenne 24102 http://files.school-collection.edu.ru/dlIrstore/90a735¢1-3b6f-47d6-
3TUJIEHA U 9708-fac3ea5831bd/4_1.pdf
HU3Yy4YECHHUE €TI0 024
CBOMCTB»

ATKaJNeHBI.
byranguen-1,3 n http://school-

1 METHIIOYTaIueH- 07.11.2 collection.edu.ru/catalog/ search/?text=%E0%EB%EA%E0%E4%
1,3. Tlony4yenue 04 ES%ES%ED%FB submit=%CD%E0%E9%F2%ES8
CHUHTETHYECKOTO interface=catalog
Kay4yyKa U pe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHUH,

13 TOMOJIOTUYECKU I 14112 http://files.school-collection.edu.ru/dlrstore/11845547-1¢29-452-
psn. AIieTI/IJEeH — 024 83e0-bdd324772141/072.pdf
MIPOCTEUIINNA
MpEeACTaBUTED
AJTKUHOB
Beruucnenus no

14 YPaBHEHUIO 21112 http://files.school-collection.edu.ru/dlrstore/11845547-1¢29-452-
XUMHUYECKOH 83e0-bdd324772f41/072.pdf
peakuuu 024
Apensl: 6eH301 U

15 TOJIYOJ. 8112 http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
TokcnuHOCTB 827d-0b6429711e74/ 2.html
apeHOB 024

16 Apensl: 6eH301 U http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-




TOJYOI.
TokcuuHOCTH
apeHoB

28.11.2
024

827d-0b6429711e74/ 2.html

17

I'emernueckas
CBSI3b
YTJIEBOJIOPOJIOB,
MpUHALJIeKALNX K
pa3JII/I‘IHBIM
Kjaccam

05.12.2
024

http://files.school-collection.edu.ru/dlrstore/c22fda03-a6d9-4469-
827d-0b6429711¢74/ 2.html

18

[Ipupoansie
HUCTOYHUKHU
YIJI€BOAOPOIOB:
IIPUPOJHBIN ra3 u
MOy THBIC
He(TSHBIC Ta3bl,
He(PTHh ¥ MPOAYKTHI
e€ mepepaboTKu

12.12.2
024

http://school-
collection.edu.ru/catalog/search/?text=%ED%E5%F4%F2%FC

submit=%CD%E0%E9%F2%ES interface=catalog

19

IIpupoaHsie
HUCTOYHUKH
YII€BOAOPOIOB:
MPUPOIHBIN Ta3 U
MOMYyTHBIE
He(TsIHBIC Ta3bl,
He(pTh ¥ MPOAYKTHI
e€ mepepaboTKu

19.12.2
024

http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
abbd-0800200¢9a66/ch08 02 19.ipg

20

[Ipupoansie
HUCTOYHUKHU
YTJIE€BOIOPOOB:
MPUPOIHBIN Ta3 U

19.12.2
024

http://files.school-collection.edu.ru/dlrstore/bb147910-aae7-11db-
abbd-0800200¢9a66/ch08 02 19.ipg




TIOITyTHBIC
He(TSHBIC ra3bl,
HE(PTHb U TPOAYKTHI
e€ mepepaboTKu

KonTponbnas .
71 paboTa 1o pasgeny 26.12.2 http://files.school-collection.edu.ru/dlrstore/9ebb25e9-c10a-7d8e-
ff4£-2b42200c620a/00119985729144434.htm
«YTIIeBOIOPOABD) 024
[Ipenenvubie
OJIHOATOMHBIE .
2 CTIHPTHE: MeTaHO 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢c2-
6a55-20da9bc0ac54/00119989647731344.htm
Y 3TaHOIL. 025
Bonopoanas cBs3b
[Ipenenvubie
OJIHOATOMHBIE .
73 CTIHPTHE: METaHO 09.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢c2-
6a55-20da9bc0ac54/00119989647731344.htm
Y 3TaHOIL. 025
Bonopoanas cBs3b
MHoroaromMHbIe
4 CIIUPTHI: 16.01.2 http://files.school-collection.edu.ru/dlrstore/4ba90762-3a2d-45¢c2-
STUJICHIIIMKOJIb U 6a55-20da9bc0ac54/00119989647731344.htm
[JIMLEPUH 025
DeHOoJI: CTpOEHHUE
MOJIEKYJIBI,
75 dbuzmveckue u 23.01.2 http://files.school-collection.edu.ru/dlrstore/046cee95-e74f-4c03-
XUMHUYECKHE b4bl-cccef9d49e38/6_1.pdf
CBOICTBA, 025
MIPUMEHEHUE
26 AJIbIETU/IBL: http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-
dhopmanipierua u 30.01.2 447a-65a6762ce485/index.htm




areraabIeTr .
ArteTon

025

27

AJLIeruanr:
dhopmanpieru u
aIeTabICTH/I.
AneroH

30.01.2
025

http://files.school-collection.edu.ru/dlrstore/dcdc1448-b507-9f8c-
447a-65a6762ce485/index.htm

28

Keronrnl. Anieton

06.02.2
025

http://files.school-collection.edu.ru/dlrstore/b6ac8e14-0e87-43¢7-
93b7-d1194b69871f/058.pdf

29

OIHOOCHOBHBIC
Hpe[[eJIBHBIe
KapOOHOBBIE
KHCJIOTBI:
MypaBbHHAS U
YKCYCHas

13.02.2
025

http://files.school-collection.edu.ru/dlrstore/bd92e872-8a79-41b1 -
b9d5-42¢d108e3016/6 3.pdf

30

[IpakTnueckas
pabota Ne 2.
«CBolicTBa
pacTBopa
YKCYCHOM
KHCJIOTBI»

20.02.2
025

http://files.school-collection.edu.ru/dlrstore/0423795¢-2235-4941 -
8c42-a99a41e8f18a/6 4.pdf

31

CreapuHoBas u
OJIEMHOBAsI
KHCIIOTHI, KaK
MpeICTaBUTENN
BBICILIUX
KapOOHOBBIX
KHCIIOT

27.02.2
025

http://files.school-collection.edu.ru/dlrstore/bed0ddb5-8cff-11db-
b606-0800200c¢9a66/ch09 36 04.ipg

32

Mpbuia Kak cojiu

http://files.school-collection.edu.ru/dlrstore/9¢9955e3-0933-4¢87-




BBICIIIHX
KapOOHOBBIX
KHUCJIOT, UX
MOIOIIee AEHCTBUE

05.03.2
025

8600-9¢dd21b18d81/6_5.pdf

33

Crnoxxnbie 3(UpbI
KaK IIPOU3BOJHBIE
KapOOHOBBIX
KUCJIOT. I 'mapoinus
CJIO’KHBIX 3(pUpoB

12.03.2
025

http://files.school-collection.edu.ru/dlrstore/9¢9955e3-0933-4¢87-
8600-9cdd21b18d81/6_5.pdf

34

Kupsl: runponus,
MPUMEHEHHUE,
Ouooruyeckast
POJIb KUPOB

19.03.2
025

http://files.school-collection.edu.ru/dlrstore/d777bfae-8cff-11db-
b606-0800200¢9a66/ch10 21 04.jpg

35

VrneBoasl: cocTas,
Kiaccuukanms.
Baxuneimue

Hp CACTABUTCIIN:
IJII0K03a,

bpykTo3a,
caxaposa

02.04.2
025

http://files.school-collection.edu.ru/dlrstore/95d6787b-9db1-d96d-
d048-f716f5¢10733/28-29 04 2004.pdf

36

Kpaxman u
LIEJUTI0JI03a KaK
MIPUPOJHEIE
IIOJINMEPEI

09.04.2
025

http://files.school-collection.edu.ru/dlrstore/046cee95-¢741-4¢03 -
b4b1-cccef9d49e38/6 1.pdf

37

KonTponbnas
pabora 1o pazaerny
«Kucnopoaconepx
amue
OpraHUYECKUe

16.04.2
025

http://files.school-collection.edu.ru/dlrstore/046cee95-¢741-4¢03 -
b4b1-cccef9d49e38/6 1.pdf




COCOAUHCHUA»

38

AMUHEL:
METWJIaMHH U
aHWINH

23.04.2
025

http://files.school-collection.edu.ru/dlrstore/eaaed25e-3618-ad86-
65ec-90d6758e02¢0/50-51 07 2004.pdf

39

AMHHOKHCIIOTBI
Kak aM(pOTepHbIe
OpraHUYECKUe
COEIMHEHHS, UX
OHOJIOrMYEeCcKOoe
3HAYCHUE.
IlenTuabl

30.04.2
025

http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-
892e-372b287871d7/34-38 02 2008.pdf

40

benku xak
MPUPOHBIE
BBICOKOMOJICKYJISIP
HbIC COCTUHCHUS

07.05.2
025

http://files.school-collection.edu.ru/dlIrstore/2416af94-aae9-11db-
abbd-0800200c¢9a66/ch10 01 09.ipg

41

OCHOBHBIE
IIOHATHUA XUMHUU
BBICOKOMOJICKYJISIP
HEIX COEIUHEHUMN

14.05.2
025

http://files.school-collection.edu.ru/dlrstore/00d20aa8-dfc5-6de6-
892e-372b287871d7/34-38 02 2008.pdf

42

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIP
HEBIX COETMHEHUH.
IInacT™maccsr,
Kay4yKH, BOJIOKHA

21.05.2
025

http://files.school-collection.edu.ru/dlrstore/6d79abb1-73d8-47ad-
b945-bd732bdaaf08/073.pdf

OBLLEE
KOJIMYECTBO
YACOB IO
[IPOIPAMME

42




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Jara nzyyeHus

DJeKTPOHHBbIE HU(PPOBBbIE 00pa3oBaTebHbIE PeCypChl

Bcer KoHTposbHBI

0 e padoThbl

IpakTnyeckn
e padoThbl

XHWMHYECKUH DJIEMEHT.
ATOM. DJIEKTpOHHAs
KOH(UTypaIus aTOMOB

04.09.202
4

http://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13¢e-

[Tepuoanueckuii 3aKOH 1
[Tepuonuueckas cucrema
XUMHUYECKHUX HJIEMEHTOB
. . MenneneeBa, ux
CBSI3b C COBPEMEHHOMU
TEOPUEH CTPOECHUS
aTOMOB

11.09.202
4

ttp://files.school-collection.edu.ru/dlrstore/743cabaa-8125-13ee-5¢8&

3aKOHOMEPHOCTH
N3MCHEHMS CBOMCTB
XHMHYECKHUX IJIEMEHTOB B
UX COCIMHEHHUH 110
rpyIIiaM U MepUuoIaM.
3HaueHuE
MEePUOANYECKOT0 3aKOHA
H CHCTEMBI XUMHYECKHUX
anemenToB .M.
MenpeneeBa B pa3BUTHH
HAaYKH

18.09.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢€0




CtpoeHue BelecTBa.
Xumudeckas CBSI3b, €€
BHU/JIbI; MEXaHU3MbI
o0Opa3oBaHUs
KOBAJICHTHOM CBS3U.
Bonopoanas cBs3b

25.09.202
4

attp://files.school-collection.edu.ru/dlrstore/69be7c62-4217-4¢2e-85

BanenTHOCTSE.
DJIEKTPOOTPULIATETHLHOCT
b. CTeneHb OKUCIICHHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUS

02.10.202
4

http://school-
collection.edu.ru/catalog/search/?text=%20%F5%E8%EC%E8%

%E7%FC interface=catalog context=all onpage=20 onpage=20 p

ITonsTHE O IUCTIIEPCHBIX
cucreMmax. VIcTuHHBIE 1
KOJUJIOUJHBIE PACTBOPBIL.
MaccoBas 1071 BellecTBa
B pacTBOpE

09.10.202
4

http://files.school-collection.edu.ru/dlrstore/7255051d-a138-46¢€0

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIMHCHHH.
I'eneTmueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHbBIX
KJIacCOB

16.10.202
4

http://files.school-collection.edu.ru/dlrstore/75290ce4-b88¢c-{619-

Knaccudukanus

http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816.




XUMHYECKUX PEaKIuil B
HEOPraHW4YeCKOu 1
OpraHNYeCKON XUMHH.
3aKOH COXpaHEHHUS MaCcChl
BEILIECTB; 3aKOH
COXpaHEeHus U
MIpEeBpalleHus SHEPTUU
MIPU XUMHUYECKHX
peakuuax

23.10.202
4

CKopocThb peaxiuu.

9 OOpaTumbie peaKIIHH. 06.11.202 http://files.school-collection.edu.ru/dlrstore/920208d4-¢9dc-4£50
XUMHUYECKOE PAaBHOBECUE 4
[TpakTrueckas padota Ne

10 . «Bumsue pasaHHbix 13.11.202 http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
(hakTOpOB HA CKOPOCTH 4
XUMHUYECKON PEAKIIUN»
DIIEKTPOIUTHYECKAS
nucconuanus. IToaarue o
BOJIOPOJAHOM IOKa3aTese

11 (pH) pacteopa. Peariuin 20.11.202 http://school-collection.edu.ru/catalog/search/?text=%F0%E0%F
HOHHOTO OOMEHA. 4
I'mpponus opraHu4ecKux
1 HEOPTaHUYECKHUX
BEIIICCTB
OKucCIUTENbHO-

12 BOCCTaHOBUTEJIbHEIC 27.11.202 http://files.school-collection.edu.ru/dlrstore/6350fa30-2229-9816
peakuuu. [Tonsarue o6 4




ANEKTPOJIN3E PACIUIaBOB U
pacTBOpPOB coOJIeH

KonrtponbHas pabora no

13 pazaeny «Teopernueckue 04.12.202 http://school-collection.edu.ru/catalog/search/?text=%E3%ES5%E
OCHOBBI XUMHH 4
MeTtanibl, UX NOJI0KESHUE
B [Iepuoanueckoit
CHUCTEME XMMUUYECKUX
anemeHToB /[. U.

14 MenpeneeBa u 11.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%FE
0COOEHHOCTH CTPOEHUS 4
aroMoB. O0mue
(bu3MvecKue CBOMCTBA
METAJIJIOB
CruiaBbl METAIIIOB.

15 DJIEKTPOXUMUYECKUH P 18.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
HanpsH>KEHUHA METaJIOB 4
XUMUYECKHE CBOMCTBA
BaXHEUIIINX METAJIIIOB

16 (HaTpwUid, KU, KaJIBITUH, 25.12.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5 %}
MarHui, aJJlOMAHAN) U UX 4
COCTUHEHUN
XUMUYECKHE CBOMCTBA

17 Xpoma, MEJU U UX 15.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
COETUHEHUN 5

18 XHMHHECKHE CBOHCTBA http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
IIUHKA, JKeJie3a U UX 22.01.202




COETUHEHUN

[TpakTuyeckas pabora Ne
2. "Pemenne

19 AKCIIEPUMEHTATBHBIX 29.01.202 http://school-collection.edu.ru/catalog/search/?text=%EC%ES5%F
3a7a4 I10 TEME 5
«Mertams"
Hewmeramisl, ux
MOJIOKEHUE B
IIepnonnueckoi cucreme

20 XUMHUYECKHUX HJIEMEHTOB 05.02.202 http:/files.school-collection.edu.ru/dlrstore/2568002c-b7b9-40d0
. . MenneneeBa u 5
0COOEHHOCTH CTPOEHUS
aTOMOB
du3nyecKue CBOKMCTBA
HEMETAaJJIOB.

21 AJUIOTPOIHS HEMETAILIOB 12.02.202 http:/files.school-collection.edu.ru/dlrstore/e23db7f0-9526-4¢94-
(Ha mpuUMepe KUCIopoa, 5
cepsl, hocdopa u
yriaepoaa)
XHWMHYECKHUE CBOMCTBA

22 rajoreHoB, Cephbl U UX 19.02.202 http:/files.school-collection.edu.ru/dlrstore/85646c09-eca24-b4ed
COCTUHEHUN 5
XUMHUYECKUE CBOMCTBA

23 azorta, ¢pocodpa u ux 26.02.202 http://files.school-collection.edu.ru/dlrstore/d77a57b9-8cft-11db-
COCTUHEHUN 5

24 AMMHICCKIE CBOHCTBA http://files.school-collection.edu.ru/dlrstore/d77a57b8-8cff-11db-
yriaepoaa, KpeEMHUS U UX 04.03.202




COETUHEHUN

[IpuMeHeHre Ba)KHEUIINX

25 HEMETAJIJIOB U UX 11.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
COeIMHEHUN 5
O06001IeHnEe 1
CUCTEMAaTHU3alMs 3HAHU N
no teme «Hemeraibiy.

26 Bermcseris o 18.03.202 http://files.school-collection.edu.ru/dlrstore/e0a0al 77-2851-412f:
ypaBHteHﬁM XUMHYECKUX 5
peakuuii u
TEPMOXHUMHUYECCKHE
pacu€Thl
[TpakTuyeckas pabora Ne
3. «Pemenue

27 AKCIEPUMEHTATbHBIX 01.04.202 http:/files.school-collection.edu.ru/dlrstore/784d6f8c-a8c4-418f-
3a7a4 110 TEME 5
"Hemerans"»
KonrtponbHas pabora no

28 TeMaM «MeTauib» U 08.04.202 http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-
«Hemeramns» 5
Heoprannueckue u

29 OPTAHIHACCIHC KHEIOTBL 15.04.202 http://files.school-collection.edu.ru/dlrstore/2514a0cf-8152-4810.
Heopranuueckue u 5
OpraHUYECKUE OCHOBAHUS
AmpotepHbIe

30 HEOPraHUYECKUE U 22.04.202 http://files.school-collection.edu.ru/dlrstore/a486f8f4-afce-4687-
OpPraHM4CCKHC 5




COEIMHEHMUS.
I'eneTnmueckas CBA3b
HEOPTraHUYECKHUX 1
OpFaHI/I‘-IeCKI/IX BCIICCTB

31

Ponp xuMuu B
obecrnieueHUH
JKOJIOTHYECKOMH,
SHEPreTUYECKON U
MHIIEBOI OE30IIaCHOCTH,
Pa3BUTHUU MEAUIIHBI

29.04.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cd0b-ca51-

32

[Ipencrasnenus 06
00X HAyYHBIX
MIPUHITUATIAX
MIPOMBILUIEHHOTO
IIOJIyYEHUS] BaXKHEHUILINX
BCIIECTB

06.05.202
5

http://files.school-collection.edu.ru/dlrstore/4f1dcff9-a5fe-cc54-8

33

UenoBek B MUpE BEILIECTB
Y MaTepuajoB

13.05.202
5

http://school-collection.edu.ru/catalog/search/?text=%F5%E8%E

34

XUMUA U 370pOBbE
YyeJIOBEKa

20.05.202
5

http://files.school-collection.edu.ru/dlrstore/4d9871ca-cdOb-ca51-

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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