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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTEIbHOM MPOrpaMMbl CPEAHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yOUIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPEACIICHUIO
oO1mielt crpaTteruy 00y4YeHusl, BOCIIUTAHUS U Pa3BUTHsI 00YYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJabTaTOB OOYy4YeHHS W TPeOOBaHHM K YpPOBHIO MOJATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIHUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHHS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TPUPOAHOW cpene. Peammsyercs Xumuueckoe oOpa3oBaHUE
o0ydJaromuxcs Ha YpOBHE CpeaHero ooImero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe MO XMMHM C y4€TOM cCheun(UKH HayKd XUMHM, €€ 3HAUCHUS B
NO3HAHUM TMPHUPOABI U B MaTepuajbHOW *XU3HU OOIIECTBA, a TaKXKe C Y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeHero ob1ero oopa3zoBanus B Poccuiickoit deneparum.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPacT 0coOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JJaHUU HOBOW 0a3bl MAaTepUATBHON KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (POPMUPOBAHUE PALMOHATHLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAHHUS
BEILECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. COBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
SHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MMacCHOCTH U OXPaHbI 3/I0POBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM JUJIS  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOImas W HEOpraHuveckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJla K U3y4eHHIO Yy4eOHOro Marepuana © oO0yclOBJIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHMX M DBIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeaMmeTe «XuMus» 0a30BOrO YPOBHS
paccMaTpuUBaeTCsl HM3YUYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOANYECKOr0 3aKOHA C OOIETEOPETUYECKUX U METOAOJOTMYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaxX M NPUMEHEHUHU, a TAKXKE€ O XMMUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpbIBAIOT €€ pPOJIb B IIO3HABATEIBHOW M IPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0OsiemMax, CBA3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATH HMH(OpMaLUIO U
OPUMEHATh €€ JUIsl TONOJIHEHMS 3HAHWM, pEIIEHUS WHTEIUIEKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera  «XUMHS» ~ JTAaHHOTO  YpPOBHS  W3Y4Y€HHsS  OpPUEHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOLIMXCS MHUPOBO33PEHYECKON OCHOBBI JIsi TMOHUMAHMUS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, ITO3HABAEMOCTb MPUPOAHBIX SIBICHUNW MYTEM OSKCIIEPUMEHTA U
pEelIeHHs] TMPOTUBOPEUYMI MEXKIAYy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHus 3agay  BOCIHMTAHUS, Pa3BUTUS M COLMAIM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATENBHOCTU: pEIIeHHWs mpobsieM, MOHCKa, aHalu3a Hu
00paboTku nHGOpPMAIIIH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OTBITa TPAKTUIECKOM
U HUCCIIENO0BATENbCKON JEATEIbHOCTH, 3aHUMAIOLIEH Ba)XKHOE MECTO B IIO3HAHWHU
XUMUHU.

B mnpakTuke mnpenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEIHEr0 o0IIero o0pa3oBaHusl, MPU OMPECICHUH
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa M KaK OAHOTO0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peakUuid, HEOOXOAUMBIX I MPUOOpETeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHUX SIBJICHUH,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOMN KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XMMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIeCTBAMMU.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CTENEeHH OTHAETCA  MPEeaIouTeHUE
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHKA 00111€00pa30BaTebHON OpraHu3aluy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHUS 3HAHWW U MPUMEHEHUS UX B PEAIbHON JKH3HU
IUTSl pEIICHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npW U3yYEeHUH NpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE LS U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMupOoBaHNE  WHTEUICKTyaJlbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMEIOIUX YHHUBEPCAJIbHOE 3HAYEHUE MJI1 Pa3IUYHBIX BHUIOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JCATEIBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUAHUS BEIIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUU B COOTBETCTBHUM C KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIIMNXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II0/1aTeIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJM B PEIICHUH TJI00AJIBHBIX MPOOJIeM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW JUISI TIPUHATHUS TPAMOTHBIX PEIICHUN B
CUTYAITUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSMU.

B yueGHoM mmaHe cpemHero oOmiero oOpa3oBaHUsA MpPeaMeT «XUMUSI»
0a30BOT'0 YPOBHSI BXOJUT B COCTaB MpeaAMETHOW 00jacTu «EcTecTBeHHO-HAy4HbIC
IPEIMETH.

OO61iee 4Kco 4acoB, OTBEAEHHBIX ISl U3yYEHHUsI XUMUHU, Ha 0a30BOM YpPOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).



COIAEPKXAHUE OBYYEHUA

10 KVIACC
OPI'TAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKO XUMHUN

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB W MaTepuajioB. Teopuss CTPOCHHUS OPraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XKeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BemecTB. [oMonorus, wu3oMepus. XuMHUUYecKass CBSI3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBienne o kinaccupukaluud opraHuyeckux BemiecTB. HomeHknatypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTHyecKas) W TPUBHAIBHBIE Ha3BaHUS
BOKHEUIIIUX MPEJCTABUTENICH KIACCOB OPTraHUYECKUX BEIIECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
O3HAaKOMJICHHE C O0pa3laMu OpPraHUYecKHMX BEIIECTB M MaTepuajllaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OTHMCaHNe JEMOHCTPAIMOHHBIX OITBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEIICCTB
Ipy HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBaHUE U TOPEHNE).

YriaeBoxopoasl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XMMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] W TOPEHMs), HAXOXJIEHHWE B MPHUPOJE, MOJy4YeHHE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOT€HUPOBAHMS, THUApATAlUM, OKHCICHUS W
NOJIMMEPU3ALINH ), IOJTYYCHUE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmetunOyranueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHMS, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— TMPOCTEHUIINKA TPENCTABUTEIh AalKHHOB: COCTaB, CTPOCHHE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA (peaklUMH TUIPUPOBAHUS, TAIOT€HUPOBAHUS, TUApATAIUH,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apensl. benson: cocraB, cTpoeHme, (pU3MYECKMEe M XUMUUYECKHE CBOWCTBA
(peakuuu TaJloreHUpOBaHUS U HUTPOBAHUS), MOIyYEHUE U MPUMEHEHUE. 10.1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue ceoucmea  (peakyuu
2A/I02EHUPOBAHUST U HUMPOBAHUS), NOAy4YeHue u npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTHyeckasi CBA3b MEXIY YIVIEBOJAOPOAAMH, MPUHAICKAINIMMU K
Pa3JIMYHBIM KJlaccam.

[IpuponHble MCTOYHUKHK YrI€BOAOPOAOB. lIpupoaHbIii ra3 MU MOIYTHbBIC
HedTsnbie ra3el. HedThr u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:



MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTaquTH4ecKui), nuponu3. I[IpoaykTel
nepepadoTku He(TH, UX IPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
YTOJIb U MPOAYKTHI €r0 epepadboTKH.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
O3HAaKOMJIEHME C 00pa3lamMu IJJacCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOIETUPOBAHHE  MOJIEKYJ]  YIJIEBOJAOPOJOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJyYEHHE 3TUJICHA
U U3y4YECHUE €TO CBOMCTB.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakinuu (Macchl, 00BEMa,

KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUN ).

Kuciopoaconep:kamme opraHn4ecKue coenHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOECHUE,
buzndeckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METAJLJIAMH,
rajoreHoOBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYyJIaMu CIUPTOB. JlelicTBUE METaHOIa U ATAHOJIa HA OPTaHU3M YEJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJMIEPUH: CTPOCHUE,
bu3udyeckue W XMMHYECKHE CBOHCTBA (B3aUMOJEHCTBHE CO IIECJTOYHBIMH
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoBeka. [[puMeHeHue rimiepruHa U dTUICHTJIUKOJIS.

@deHoN: CTPOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunipl U kemowusl. Dopmanbpleruj, aleTAIbIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAs W
YKCyCHasi KHCIIOTBI: CTPOCHUE, (PU3MYEeCKne U XUMUYECKHE CBOMCTBa (CBOMCTBA,
oOmrue /Uit Kiacca KUCJIOT, peakius dTepru(puKainm), MoJIydeHHe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHCIIOT. MblTa KaK COJIM BHICHIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE JICHCTBHE.

Cnoxknple >QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KuCIOT. [maponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb KUPOB.

VYrrneBogel:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — MPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C
runpokcuom Mmeau(ll), oxuciaernne ammuadHbIM pacTBOpoM okcuma cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHUE TJIIOKO3bl), HAXOXICHUE B NPUPOJE, NMPUMEHEHUE,
ouosiornueckas poib. Dorocunre3. OpykTo3a Kak U30MEP TIFOKO3HI.

Kpaxman u nemnono3a kak npupoansie nogumepsl. CTpoeHHe Kpaxmalia U
ueutoiao3pl.  duU3nyeckue W XUMUUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHasl pEaKIUs C HOJIOM).



OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAICHUI:
MpOBEJICHNE, HAOIOJICHUE W OIMHCAHHE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKHUCICHHE HTaHOJA
okcugom Menu(ll)), MHOroatroMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnernnoB (OKuCIEHHE aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
MPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaum.

Bbluncienuss 1Mo ypaBHEHHIO XUMHUYECKOM peakinuu (Macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMu MO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

AzoTcoaepxalire OpraHuuecKiue CoeIMHEHNUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHble opraHuyeckue coeauHeHus. Ouznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIUIMHA). buonoruueckoe
3HaYeHUE aMUHOKHUCIOT. [lenTuapr.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. [lepBuunas,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHWMHUYECKHE CBONCTBAa OEJIKOB:
TUAPOJIU3, JICHATypalusl, KaUueCTBEHHbBIE PEaKIIUU Ha OCIIKU.

DKCIIEpUMEHTAJIbHBIE METOAbl HW3YUYCHMsI BEIIECTB W HMX IPEBpaIlCHUN:
HAOJIIO/ICHUE W OMHMCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAlMs OEJIKOB MpH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUSA

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEAHSS MOJIEKYIISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHUsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U MPU U3YYEHUU OPraHUYECKOU XMMHUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHBIX MOHSATHUI, TaK M MOHSATUN, SIBISIOMINXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3A,
3aKOH, TEOPHsI, aHAJIW3, CHHTE3, KiIacCUpUKAIU, IEPHOJUIHOCTh, HAOIIOACHHE,
MU3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.

®usnka: MaTepusi, DJHEprusi, macca, aToM, OJJIEKTPOH, MOJIEKYya,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (PU3NYECKHUE BEIUYMHBI U €AMHULIBI UX U3MEPEHUS.

buonorus: kierka, opranu3M, Ouocepa, oOMEH BeIIECTB B OpraHU3ME,
doToCcHHTE3, OMOJIOTMYECKH aKTHUBHbIE BellecTBa (OENKH, YIJIEBOIbI, MKHUPHI,
(dbepMeHTHI).



['eorpadus: MUHEpabl, TOPHBIC MOPOJBI, TOJC3HBIC UCKOIMAeMbIC, TOILIHMBO,
PECYpCHI.

TexHoOrUsA: MHUIIEBBIC MPOAYKTHI, OCHOBBI PAIMOHATILHOIO IMHTAHUS,
MOIOIIAE CPEJICTBA, JICKAPCTBCHHBIC M KOCMETHYECKHE MperapaThl, MaTepralibl U3
UCKYCCTBCHHBIX U CHHTETHYCCKUX BOJIOKOH.

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMu4eckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J10uKa. DHEPreTUUYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpejielieHUsl AJIEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DINEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBsi3b MEPUOANYECKOTO 3aKoHa U [leproanyeckoil cUCTEMbI
xuMu4deckux eMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHoaM.
3HayeHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. BHIbl XUMUYECKOW CBSI3H
(koBaJIeHTHAsl HEMOJSpPHAs M TOJSpHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenp okucnenus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[TonaTne o nucnepcHbIx cucremax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10151 BelecTsa B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanus  XMMHUYECKHMX — PEaKIHd B
HEOPraHMYECKOM M OpPraHWYeCKOM XMMHH. 3aKOH COXPAaHEHHUs MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipuanun Jle [latense.

DnexTponuTnyueckas auccounarysa. CriibHbIE U ciadbie AIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKuCIUTEbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHctpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJENENd KPUCTAUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE JEMOHCTPAIIMOHHBIX U JTA0OOPATOPHBIX OMBITOB (Pa30KeHUE EPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIM3aTOPa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOTO OoOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

Pacuérnsbie 3anaun.

Pacy€Ttel 1O ypaBHEHMAM XMMHUYECKHX pEakUui, B TOM YUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHUEM TIOHSTUSI «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa U OCOOECHHOCTH CTPOEHHUSI aTOMOB.
dusnyeckue CBONWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha MpUMeEpe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHMs) W HMX  COCAMHEHUW  (OKCHJIOB,
KHCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHU ).

[IprMeHeHne BaXXKHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckont cucreMe XUMHUYECKHUX
sanementoB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHHMSI SJIEKTPOHHBIX 000J0UYEK
aToMOB MeTasuioB. O0mue Quiznueckue cBoicTBa MeTauioB. CriaBbl METAJUIOB.
DJIEKTPOXUMUUECKUMN Psijl HAMPSHKEHUM METaJIJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX META/UIOB (HATPHM, Kalul, KaJbIUH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mue crmocoObl MOMydYeHUsT MeTauioB. lIpuMeHeHHe METaIOB B OBITY H
TEXHHUKE.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
M3ydeHHe KOJJIEKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBHE THUAPOKCHIA AJTIOMUHHUSA C PAaCTBOpaAMU
KHCJIOT U HIEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter mMaccel BemecTBa Wi 00BbEMA ra30B MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacyéThl Macchl (00bEMa, KOTMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJHO
13 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0ecriedeHUM IKOJOTHYECKOM, SHEPreTUUeCKOW M IHIINEeBOM
0€30MacCHOCTH, Pa3BUTUU MEAUIUHBI. [loHSATHE O Hay4yHBIX METOJAX IMMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUN.



[IpencraBnenuss 00 OOMIMX HAYYHBIX MOPUHIUIAX TPOMBIIIIEHHOTO
MOJIYYECHUS BAXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATECPUANOB: BAXHEUIIHUE CTPOUTEIIBHBIC
MaTepualibl, KOHCTPYKLUHMOHHBICE MATEPUANIbl, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepuaybl JJId JJIEKTPOHUKH, HAHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbBIC
yI00peHus.

XUMHUSL U 3J0pOBbE YEJIOBEKA: IIPABUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOT0 UCIIOJIB30BAHUS MPEMapaToB OBITOBOW XUMHUU
B IIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3U.

Peanuzanus  MeXnpeaMETHBIX  CBsI3€ MpU  HM3yYeHUH OOWEed H
HEOpraHmyeckoi xumuu B 11 Kiacce oCyIIeCTBISETCS YEpPEe3 UCIMOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUYHBIX TMOHATHUH, TaK W TIOHSATUN, SBIISIOIIUXCS
CUCTEMHBIMH JJISl OTJAEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kiaccuukamus, TMEePUOJAUIHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: Matepus, IHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH,
U30TOIl, PaJMOAKTUBHOCTb, MOJIEKYJIA, SJHEPTETUUECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, (PU3MUYECKUE BETUYMHBI M EAUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buonorusi: kieTka, OpraHu3M, OJKocucTeMa, Ouocdepa, Makpo- W
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
pecypchl.

TexHonorus:: XUuMHU4YECKasi MPOMBILIICHHOCTb, METAJLUIYPIUs, MPOU3BOACTBO
CTPOUTEIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
NPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETUYECKHUX IIPErnaparoB, MPOU3BOJICTBO KOHCTPYKLUHMOHHBIX MAaTepHUaoB,
3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMEI 110 XUMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OGPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMS K  pe3yJibTaTaM  OCBOEHUS
oOydJarolmuMHCs  MPOrpaMM  CpelHero  oOmero  o0pa3oBaHus  (JIMUHOCTHBIM,
MeTalnpeJMETHbIM U MpeaMeTHbIM). HayuHo-MeToanueckoil OCHOBOM uisi pa3pabOTKu
IUIAHUPYEMBIX PE3YIbTATOB OCBOCHMSI MPOrPaMM CpPEIHEro oOuiero o0pa3oBaHMS
ABJIAETCS CUCTEMHO-AESATENBHOCTHBIN OIXO/I.

B cooTBeTCTBMM € CHUCTEMHO-IESTEIbHOCTHBIM MOJXOJOM B  CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUs» Ha YPOBHE CpeaHEro oOIero
00pa30BaHus BbIJECICHBI CIEIYIOLIME COCTABIISIIONIME:

OCO3HAHHWE OOYYAIOIIMMHUCA POCCUUCKOW TpaxJaHCKOW HWJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIM4re MOTHBAIMK K 00yUYEHUIO;

IIEJICHANPABIICHHOE PAa3BUTUE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX IEHHOCTEH M UICTOPUUCCKUX TPaJAUIINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W  CIIOCOOHOCTh O0OYy4YalolMXcsi PYKOBOJCTBOBAaTbCSI B CBOEH
JESTEIBHOCTH  1IEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPHUCYIIMMHU  LIETOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUS;

HaJIMYME MPABOCO3HAHUS DKOJOTHUECKOM KYJIbTYPhl U CIOCOOHOCTH CTaBUTH ILIENIN
U CTPOUTH KM3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAThl OCBOCHHUS MTpeAMETa « XUMHSI» JOCTUTAIOTCS B €AUHCTBE
y4eOHOM U BOCHHUTATENILHOW NESITEbHOCTH B COOTBETCTBUU C T'YMaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIECHHOCTSAMU U HJ€aJIaMH POCCHIICKOTO
IpaXKIaHCKOTO OOIIECTBa, MPUHATHIMHU B OOIIECTBE HOPMAMU U TIPABHIIAMH TTOBEACHHUS,
CIIOCOOCTBYIOIIMMH TpOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTUSI M HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUaAIOITUXCS.

JIn4HOCTHBIE  pe3yNbTaTbl  OCBOEHUS  MNpeaMeTra  «XHUMHS»  OTpaXKaroT
cOpPMHPOBAHHOCTh  OMNBITA TO3HABATENFHOM W  TPAKTUYECKOW  JCSATEIHHOCTU
oOydJarommxcs MO peanu3alliyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM 4HCIE B
YacTHu:

1) rpa:x1aHCKOTrO BOCIIMTAHMS

OCO3HaHUS OOYYalOIIUMHCS CBOMX KOHCTUTYLUHMOHHBIX TpaB U OOSI3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U TPaBOMOPSIAKY;

MPEACTABICHUS O COUUAIIBHBIX HOPMAaX M MPaBUIIAX MEXINYHOCTHBIX OTHOILLIEHUM
B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATETHHOCTH TMPHU CO3JaHUHM YUEeOHBIX
MIPOCKTOB, PEUICHWU Y4YEOHBIX W TO3HABATEIbHBIX 3a/7a4, BBINOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTU NMOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTbI
JIPYTUX NpU aHAJIU3E PA3JIMUHBIX BUJOB YUECOHOU eI TENBHOCTH;



2) IaTPUOTHYECKOI0 BOCIIMTAHUA

IIECHHOCTHOT'O  OTHOIIEGHHMS K HCTOPUYECKOMY U  HAayyHOMY  HaCJEIUIO
OTCYECTBCHHON XHMMH;

YBOXEHMSI K TMpolleccy TBOpUeCTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
MPUMEHEHUS] XWMHH, OCO3HAHHUS TOT0, YTO JOCTHXKEHUS HAyKH €CTh pe3yJbTat
JUTUTENIBHBIX HAOIIOJEHUM, KPOTIOTIIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
Tpy/Jla Y4EHBIX U MPAKTUKOB;

HMHTEpeca W TMO3HABATEIBHBIX MOTHUBOB B MOJYYCHUH U MOCIEAYIOIIEM aHaln3e
“H(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIICHWBATh CHUTYAIlMH, CBSI3aHHBIE C XUMHWYECKUMH SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMHBI
U 1ICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE TTOBEJICHNE U MOCTYIIKU CBOMX TOBAPUIIEH C MO3UIIHIMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUI 3TUX MOCTYIKOB;

4) dopmMupoBaHusl KyJbTYPbI 310POBbA:

MOHUMAaHHUSI IIEHHOCTEN 37I0pOBOTO U 6€301acHOro 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3UUECKOMY U TICUXHYECKOMY
310pOBBIO;

coOmoieHus1 TmpaBwi  Oe30macHOro oOpalieHus C  BellecTBaMU B OBITY,
MOBCEJHEBHOM KU3HU U B TPYJOBOU JI€ATEIBHOCTH;

MOHUMaHMUSI IIEHHOCTH MPABWJI WHAUBUIYATIBHOTO U KOJJIEKTUBHOTO OE€30MaCHOTO
MOBEJICHUS B CUTYaALUAX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JTIOJICH;

OCO3HAHHUS TOCIEICTBUM ¥ HENPHUATHS BPEIHBIX MPUBBIUCK (YIOTpeOICHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOM KOMITETEHTHOCTHU B y4eOHO-HCCIIeI0BATEIIHCKOM
NeATeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUJIAX JAEATCIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE B PEIICHUHU MPAKTUUECKUX 3aJad COIUATBHOMN
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

HMHTEpeca K MPAKTUYCCKOMY M3YUICHHUIO Mpodeccuii pa3InyHOro poJjia, B TOM YHCIIC
Ha OCHOBE MPUMEHEHHUS MIPEIMETHBIX 3HAHUM 10 XUMUU;

YBOXEHUS K TPYAY, JIIOJAM TPYJia U pe3yiabTaTaM TPYAOBOM JEATCIbHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHJIMBUIYAJIBHOM TPACKTOPUMU OOpa30OBaHMS,
Oynymieit mpodeccnn W pealm3aliid COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM
JIUYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XWMHHM, HHTEPECOB U TMOTPEOHOCTEU
00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS

DKOJIOTHYECKH 11eJIeCO00pPa3HOTO OTHOIICHHMS K TMPUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HU HA 3eMIIE;

MOHUMaHUs TJ00AJBbHOTO XapakTepa SKOJOTHUYECKMX MpoOJeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COIIMATIBHON CPEJIbI;



OCO3HAHMSI HEOOXOAMMOCTH HCIOIBb30BAHUS JTOCTHXKEHHM XUMHUHU JJIs1 PEIICHUS
BOIIPOCOB PALMOHAJIBHOI'O IIPUPOAOII0JIB30BAHNUS;

AKTUBHOI'O HEIPUATUSA AEUCTBUN, NMPUHOCAIIUX BPEI OKPYKAIOLIEH MPUPOIHOU
cpele, YMEHHUs MPOTHO3MPOBATh HEOIAronpHsITHBIE SKOJOTMYECKHE TOCIEACTBUS
NPEANPUHUMAEMBIX IEHCTBUHN U PENOTBPALIATD UX;

HAJIMYXSL PA3BUTOrO DKOJOTMYECKOIO MBIIUICHUS, JKOJOTMYECKOW KYJIBTYPHI,
OIBbITa JEATEIIBHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHMS PYyKOBOJICTBOBATHCS
MMHU B NIO3HABATEIbHON, KOMMYHUKAaTUBHOM M COIIMAJIIBHOM MPaKTHUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSATH UACOJIOTUH XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS CIeU(PUKH XUMUU KaK HayKH, OCO3HaHUsS €€ posid B (POPMHUPOBAHUU
PalMOHAJILHOTO HAYYHOTO MBIIIJIEHUS, CO3/IaHUM IIeJIOCTHOTO TMpPEACTaBlIeHUs 00
OKpYXKaIoIIEM MHUPE KaK O €IMHCTBE NPUPOABI M YEJIOBEKAa, B IO3HAHUMU INPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH NpoodiieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOON 3HAUMMOCTH XMMHH JJIi COBPEMEHHOW LMBUIIM3AIUU: B
e€ TYMaHHCTUYECKOM HaIpaBICHHOCTH M BaXXHOW pOJIM B CO3JAaHUM HOBOW 0a3bl
MaTEpPUAIbHON KYJIbTYPhl, PEHICHUH TJI00aNbHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHS
YeJI0BEYECTBA —  CBIPbEBOM, DJHEPreTUYECKOW, IUIIEBOM M JKOJOTMYECKOU
0€30MacHOCTH, B Pa3BUTUU MEAMLMHBI, 00ECNEYEHUU YCJIOBHUH YCIEIIHOIO TpyAa U
HKOJIOTUYECKU KOM(POPTHON KHU3HU KaXKJI0T0 YjieHa 00IeCTBa;

€CTECTBEHHO-HAYYHON I'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJIOB IIO3HAHUA,
UCMOJb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIydaeMble
3HaHUA JJI aHalIu3a U OOBSCHEHUS SIBJICHHUM OKPYXAIOIIero MUpa M MPOUCXOISALINX B
HEM HM3MEHEHHUH, yMeHus JeiaTh OOOCHOBAHHBIE 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX
(akTOB U UMEIOLINXCS JaHHBIX C LEIbI0 NOTYUYEHHsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMHUUECKHE 3HAHUS NI pEIICHUS
npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEINBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUU II0 XMMHUH B COOTBETCTBHM C KU3HECHHBIMHU
MOTPEOHOCTIMU;

WHTEpPECAa K OCOOEHHOCTSIM TpyJda B pazIudHbIX cdepax MnpopecCuoHaTbHON
NEATEIIbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yIbTAaThl OCBOCHHS YYeOHOrO MpeaMera «XHMHS» Ha
YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYMMBIC TUISt dhopMupoBaHUs MHPOBO33PCHHS 0o0yJarommuxcs
MEKIMCIMIUIMHAPHBIC (MEXIIPEIMETHBIC) OOIICHAyYHbIE TIOHATHS, OTPAKAIOIINC
IIEJIOCTHOCTh ~HAYYHOM KApTHHBI MHpa MW CHeludHUKy METOIAOB ITO3HAHUS,
HCIIOIb3YEMBIX B CCTCCTBEHHBIX HaykaxX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUEC,



MPOIIECC, CUCTEMA, HaydHbId (aKT, MNPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEA0BaHNE, HAOTIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4ueOHble JehcTBUs (TO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
peryisTUBHbIE), obecnieunBaroue (HopMUpOBaHUE (PYHKIUMOHATBHONM I'PaMOTHOCTH U
COIMAIbHOM KOMIIETEHIIUU 00Yy4aoImnXCs;

CIIOCOOHOCTh O0YYAIOIIMXCSI HCMOJB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHbIC YUCOHBIC ACHCTBUS B MO3HABATEILHON U
COLIMAJIBHOM IIPAKTHUKE.

MertanpenMeTHble  Pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHHE  YHUBEPCATbHBIMU
y4eOHBIMH TI03HABATEILHBIMK, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBHUSIMU.

OBJaeHne YHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY JI€CTBUSIMU:

1) 0a30BbIe JTJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYTUPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OMpENEeNATh IENH JESITEJIBHOCTH, 3aJaBas TapaMeTpbl HM KPUTEPUU UX
JTOCTHXKEHUS, COOTHOCHTh PE3YJIbTaThI ICSITEIHBHOCTH C TTOCTABICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh TPU OCBOCHHUU 3HAHUM TPHUEMBI JIOTUYECKOT'O MBIILUICHUS —
BBIICJISITh  XapaKTEpPHbIE TPU3HAKKW TIOHATHH UM YCTaHABIWBATH HMX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHATUS MJIA OOBSCHEHHS OTACIBHBIX (PAKTOB H
SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KilacCH(UKAIIUN BEIIECTB U XUMUYCCKUX
peaKkiuu;

yCTaHABJIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3H MEXKIY N3yUYaeMbIMH SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKJICeHUs (MHIYKTUBHBIC, ACAYKTUBHBIE, 110 aHAJIOTHH ),
BBISIBIIATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B pacCMaTpUBAEMbIX SBJICHUSX,
(dbopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATh B TIPOIECCE IO3HAHUS, HCIONb3yeMble B XHMHH CHMBOJIMYECKUC
(3HaKOBBIC) MOJIENH, MPEoOpa3OBBIBATh MOJEIBHBIC TPEACTABICHUS — XUMHUYCCKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHYecKas (Gopmysa, ypaBHCHHE XUMHUYECKOU pEaKIuu —
P PEIICHUH YYeOHBIX IT03HABATEIBbHBIX M MPAKTHYCCKUX 3aJad, IPHUMEHSTH
Ha3BaHHBIC MOJICIBHBIC TPEACTABICHUS JJIA BBISABICHUS XapaKTCPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMHYCCKUX PCAKITHI.

2) 0a3oBblIe HcCIeA0BaTeIbCKHUE TeHCTBHSI:

BIIaJICTh OCHOBAaMH METOJOB HAyYHOTO IIO3HAHHMS BEIICCTB M XHUMHUYCCKHX
peaKiuu;

dbopMyTHpOBATh MEIH M 3aJladyd HCCIICIOBAHMS, MCIIOJIB30BaTh MOCTABICHHBIE U
CaMOCTOSITEILHO CPOPMYIUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 111 ()OPMHUPOBAHUS THUIIOTE3BI MO TMPOBEPKE MPABHIBHOCTH BBICKA3bIBACMBIX
CYXJCHU;

BIIQJICTh  HABBIKAMH  CaMOCTOSTCIPHOTO  IUTAHUPOBAHUS M MPOBEIACHHUS
YYECHUYECKUX HKCIEPHMEHTOB, COBEPIICHCTBOBATH YMEHHS HaAOII0JaTh 3a XOAO0M
mpoiecca, CaMOCTOSTEIBHO IPOTHO3UPOBATH €r0  pe3yiabTaT, (popMyIupoBaTh



0000II€eHHsT U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEIOBaHUS,
COCTaBJISITh 00OCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTb  ONBIT ~ YYEHWYECKOM  MCCIEOBAaTENbCKOM M MPOEKTHOU
JESATENbHOCTH, MPOSIBIATh CIIOCOOHOCTh MU TOTOBHOCTh K CaMOCTOSATEIIBHOMY IOUCKY
METO/IOB PEIICHMS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3TMYHBIX METOJ0B MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3NMUYHBIX MCTOUYHMKAX HMH(pOpManuu (HaAyYHO-TOIMYJIsIpHAS
JUTEepaTypa XUMUYECKOTO COJIEepkKaHUs, CIpaBOUYHBIE mocobusi, pecypchl MHTEpHETa),
aHANM3UPOBATh UH(POPMALIUIO PA3TIMYHBIX BUJOB U (POPM IMPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynHpOBaThH 3aPOCHl U TPUMEHSThH Pa3IUYHbIE METO/BI IIPU MOUCKE U 0TOOpE
uH(pOpMaIK, HEOOXOAUMOM JIJIsl BBITIOJHEHUS YY€OHBIX 3a/1a4 ONPeIeEHHOTO TUIA;

npuoOpeTaTb  OMBIT  MCMOJB30BaHMUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpATh ONTUMAaJbHYIO (QOpMy MpelcTaBiIeHUs WUHPOpMaLUU
(cxembl, rpaduKu, TUArpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIN fA3BIK B Ka4eCTBE CpEACTBA NpHU pabOTe C XUMHUYECKOU
uHpOpMaIIHel: TIPUMEHITh MEXIpeIMeTHbIE ((PHU3NUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (OPMYITbI, a00pEeBHATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh M NPeoOpa3oBBIBATH  3HAKOBO-CMMBOJMYECKHE  CpEJICTBa
HaIJISIAHOCTH.

OBianeHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMY AeHCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl B XOJ€ AMANOrTa W/WiIH
JUCKYCCUH, BBICKA3bIBaTh UAECH, (POPMYIUPOBATH CBOM MPEHJIOKEHUS OTHOCUTEIHHO
BBINIOJIHEHUS MIPEJI0KEHHON 3a1a4H;

BBICTYyaTh C MPE3CHTALMEN pe3yJbTaTOB I[IO3HABATEIbHON NIESITENBHOCTH,
MOJIYYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBINOJIHEHUU
XUMHYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaM3ali Yy4eOHOro mpoekTta U (popMyaupoBaTh BBIBOJIBI 1O
pe3ysbTaTaM IPOBEIEHHBIX HCCIEIOBAaHUNA MYTEM COIVIACOBAHUS IMO3ULUN B XOAE
00CyXeHUs 1 OOMEHA MHEHHUSMH.

OBjajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMH 1eCTBUSIMHU:

CaMOCTOSITEJIbHO ~ IUIAHUPOBaTh M OCYLIECTBIISITh CBOK  ITO3HABATEJBHYIO
NEeATENbHOCTh, OIpeaessass €€ Leld M 3aJadd, KOHTPOJMpPOBaTh M IO Mepe
HEOOXOIMMOCTH  KOPPEKTUPOBATh  TPEAJIaraéMblii  alfOPUTM  JCHCTBUH  TIpHU
BBIIIOJIHEHUM  Y4YEOHBIX M  HUCCJIEAOBATEIbCKUX  3ajlad, BbIOMpaTh Haubojee
3¢ (deKTUBHBII cIOCcO0 UX peHIeHHs ¢ YUETOM MOIyUYEHUSI HOBBIX 3HAHUH O BEIECTBAaX U
XUMUYECKUX PEaKIHUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESITEIbHOCTH HAa OCHOBE CaMOaHajau3a U
CaMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATDBI



10 KVIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranudeckasi XUMHs» OTPaXKaroT:

c(hOpMUPOBAHHOCTbH MPEACTABICHUN O XUMUYECKON COCTABISIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpPA, POJIU XUMUM B TIO3HAHUU SBJICHUN MPUPONBI, B
GbopMUPOBAHUYN MBIIIJIEHUS U KYJIbTYPhI JUYHOCTH, €€ (DYHKIIMOHATBLHON IPAaMOTHOCTH,
HEOOXOIUMOMN JIJIsi PEIICHHsS] MPAKTHUYECKUX 3aJa4 M IKOJOTMYECKH OOOCHOBAHHOTO
OTHOIIIEHUSI K CBOEMY 37I0POBbIO U MIPUPOIHOM Cpeie;

BIIJICHUE CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIATAOIINE MOHITUS (XMMUYECKUN JJIEMEHT, aTOM, JJIEKTpOHHAs 000J0uYKa
aTomMa, MOJEKyla, BaJE€HTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, XUMUUYECKas CBS3b,
CTpyKTypHasi ¢opmyna (pa3BépHyTas U COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIPHBINA 00BEM, YIJIEPOHBIN CKeNleT, (GyHKIMOHAIbHAS TPYIIa, paauKkall, U30MepHus,
U30MEpbI, TOMOJIOTHYECKUU  psAJl, TOMOJIOTH, YTIJIEBOJAOPOJIbI, KHUCIOPOJ U
a30TCOJCp)KAIIMEe  COCIAMHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE  3BEHO,
BBLICOKOMOJICKYJISIDHBIE ~ COCJMHEHMs); TEOPUM M  3aKOHBI  (T€OpUS  CTPOCHUS
oprannueckux BemecTB A. M. byTtiepoBa, 3aKOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU S3bIK XUMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JieXxKaIue B OCHOBE MOHMMAaHUS MPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKUX SIBIICHUM,
(bakTOJIOTHYECKUE CBEICHUS O CBOMCTBAX, COCTaBe, IMOJYYeHUH U O€30macHOM
UCIIOJIb30BAHUM BAXKHEWIIIUX OPraHMYECKUX BEIIECTB B OBITY U MPaKTHYECKOM
NEeATEIIbHOCTU YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIE TMPU3HAKU TOHATHIA,
YCTaHABIIMBaTh WX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOUIME IOHATHSA TpHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCTUHEHUM;

chOpPMHPOBAHHOCTh YMEHUN HCIIOJNB30BATh XUMUYECKYIO CHMBOJIUKY JIJisi
COCTaBIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamiéHHo) Gopmyl
OpraHWYECKUX BELIECTB M YPaBHEHUW XMMHUYECKHUX PEAKIUM, W3rOTaBIMBATh MOJIEIU
MOJIEKYJI ~OpPTaHMYECKHMX BELIECTB I WJUIKOCTpAaMd UX XHUMHYECKOTO U
IPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpPMHPOBAHHOCTh YMEHHI YCTAHABIHMBATh MPUHAIJICKHOCTh H3YyUYCHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K OMpPEAeNEHHOMY KJIacCy/TpyIie
coeMHeHU  (YIJIEBOJOPOIbI, KHUCJIOPOA U  a30TCOJAEpIKalllue  COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs), JaBaTb KM Ha3BaHUS [0 CUCTEMATHYECKOU
Homenkiatype (IUPAC), a Takke NPUBOIWTH TPUBHAIBHBIC Ha3BaHUS OTICIBHBIX
OpraHWYECKUX BEIIECTB (ITWJICH, MPOMWJIECH, AlleTHICH, STUJICHIJIMKOJb, TIULEPHUH,
denon, dopmanbpaerus, aneTanbIeTHA, MypaBbUHAs KHUCIOTAa, YKCYCHas KHCIOTA,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBAs KHCIIOTA, TITI0K03a, (PpyKTO3a, Kpaxmal, IMeJUIrI03a,
TJTUIMH);

c(hOpMUPOBAHHOCTh YMEHHSI  ONPENENSATh BHABI XUMHUYECKOM CBA3UM B
OpPraHUYECKUX COCIMHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHHSI NPUMEHATh TOJIOKEHUS TEOPUU  CTPOCHUS
oprannueckux BemecTB A. M. ByrnepoBa miiss 0ObsICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;



c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UYECKUE U
XUMUYECKUE CBOMCTBA TUIMUYHBIX MPEIACTABUTENICH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX
BelllecTB (METaH, ATaH, ATUJICH, MPOIMWIEH, aleTulieH, OytaaueH-1,3, MeTunOyTaaneH-
1,3, OeH30y, METaHOJ], 3TaHOJ, STWICHIJIUKOJIb, TIUIEPUH, (PeHos, aleTanbaeru,
MypaBbUHAsi U YKCYCHAasi KHUCJOTHI, TJIFOKO3a, Kpaxmall, LEeJUII003a, aMUHOYKCYCHas
KHCJIOTA), WUTIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKAYy HUMU YPaBHCHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOUYHUKU YTJIEBOIOPOIHOTO
ChIpbsi (HE(QTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBl MX MEepepabOTKH U MPAKTHUECKOE
MIPUMEHEHHE TTPOJIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOJAUTH  BBIUKUCICHHUS 10 XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TMPOAYKTa
peaKIuu 10 W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 MCXOHBIX BEIIECTB
WM TIPOJIYKTOB PEaKITUN);

c(hOpMUPOBAHHOCTh YMEHUUN BJIQJICTh CUCTEMOM 3HAHMI 00 OCHOBHBIX METO/IaX
HAy4YHOT'O TMO3HAHMS, UCTIOIb3YEMbIX B XUMHH TMPU U3YUYCHHH BEIIECTB U XUMHYECKHUX
SBJICHUN (HAOJIOZEHNEe, W3MEpPEHUE, DKCICPUMEHT, MOJCIMPOBAHUE), HCIOIB30BATh
CHUCTEMHBIC XMMUYECKHUE 3HAHMS JJIA NMPUHATHS PEIICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYaITUsX, CBI3aHHBIX C BEIECTBAMU U UX TPUMEHCHHEM;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOIaTh TMpaBHJia TOJb30BAHUS XUMHUYECKOU
nocyaoi u JabopatopHbIM OOOpYIOBAaHHMEM, a TakkKe IMpaBuia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIUSMU IO BBINOJIHEHUIO Ja0OpaTOPHBIX
XUMHYECKUX OMBITOB,;

chOpPMHPOBAHHOCTh ~YMEHUW  IUIAHUPOBATH M BBIMIOJNHATH  XUMUYECKUN
AKCIIEPUMEHT (TPEeBpaICHUS] OPraHUYECKUX BEIIECTB IMPU HArPEBAHUM, MOJIYUCHHE
ATHJIEHA W HM3yY€HUE €ro CBOWMCTB, KaU€CTBEHHBIE PEAKIIMM OPraHUYECKUX BEIECTB,
JeHaTypaiusi OCJIKOB MPU HArpeBaHWUM, I[BETHHIC PEAKIIMH OEJIKOB) B COOTBETCTBUHU C
IpaBUIaMU TEXHUKH 0€30MacHOCTH NMPHU OOpaIlleHWH C BEIIECTBAMH W JIAOOPATOPHBIM
000pyZOBaHUEM, NPEICTABIATh PE3YNbTAThl XMMHUUYECKOTO SKCIEpPUMEHTa B ¢opMme
3aMyrcH YpaBHEHUN COOTBETCTBYIOIIUX PEAKIHi U (POPMYIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHMM  KPUTHUYECKHM  aHAIU3UPOBATH  XUMHUYECKYIO
uHboOpMaIMIO, TOJy4aeMyl H3 pPa3HbIX HCTOYHHUKOB (CpEICTBA  MacCCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hOpMHUPOBAHHOCTH YMEHHUM co0mo1aTh npaBuiia AKOJIOTHYECKHU
1e71eco00pa3HOro MOBEACHUSI B OBITY U TPYAOBOM JEATEIBHOCTU B LESAX COXPaHEHUS
CBOEr0 3JIOPOBbS M OKpPYXKAaloIIe MNPUPOJHONW Cpelbl, OCO3HABaTh OMACHOCTh
BO3JICMCTBUS HA UBBIE OPTaHU3MbI ONPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs
cmbici mnokazarens [IJIK, mnosicHATh Ha mpuMepax CcHocoObl YMEHBUIEHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

Ui 00y4aroluXcsi C OrPAaHMYEHHBIMM BO3MOXKHOCTSIMU 370pPOBbsI: YMEHHE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUU;



IUI CJICHBIX U CIA0OBHUIAIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJb30BaTh PENbEPHO-
TOUEUYHYIO cCUCTeMY 0003HaueHuit JI. bpaitns nis 3anucu XuMudeckux GopMyit.

11 KJIACC

[IpeameTrHble pe3ynbTaThl OCBOSHUSI Kypca «OO0mas U HeopraHUuecKass XUMHUI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUIN: 0 XUMUUYECKOM COCTABJISIONIECH €CTECTBEHHO-
HAy4YHOM KapTUHBl MHpaA, POJM XHUMUHA B TIO3HAHUM SIBIICHUM TPUPOJBI, B
(dbopMUPOBaHUY MBIIIJIEHUS U KYJIbTYPhI JUYHOCTH, €€ (QYHKIIMOHATBLHON IPAMOTHOCTH,
HEOOXOAUMOM JJIsi pelieHUus] MPaKTUYECKUX 3ajlad M IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO Y IPUPOIHOM CpeIE;

BJIaJICHHE CHCTEMOM XUMHYECKHUX 3HAHWH, KoTOpas BKJIIOYACT:
OCHOBOIIOJIATAIONIME TOHATHS (XMMHYECKH DJJIEMEHT, aToM, wu3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOUTAIM AaTOMOB, WOH, MOJEKYyJa, MOJIb, MOJSPHBI OO0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XHMHUYECKas CBS3b
(koBaJieHTHAsl, WOHHAS, MeETaJUIMYeCKas, BOJOPOJHAs), KpUCTALTUYECKas PEIIETKa,
THIIBI XUMHUYECKHUX peaxuuit, pacTBop, 3JIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJEKTPOJIUTHYECKAsT ~ JUCCOLMAIMS,  OKUCIWTENb, BOCCTAHOBUTENb,  CKOPOCTh
XUMUYECKOW pEakIuu, XHUMHYECKOE paBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON NHCCOLMANNu, nepuoanueckui 3akoH [[. M. MenzaeneeBa, 3akoH
COXpPAHEHHUsSI MAacChl BEIECTB, 3aKOH COXpPAaHEHUS] M MPEBpALICHUS DSHEPTUU MpU
XUMHUYECKUX  PEaKIUsX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAal[Me B OCHOBE TMOHUMAHUA MPUYUHHOCTH U
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUU, (HAKTOJOTMUECKHE CBEJACHUS O CBOWMCTBAX,
COCTaBe, IMOJY4YCHHMHU U O€30IacCHOM MCIIOJIb30BAHUHM BAXKHEHIIMX HEOPTraHUYECKUX
BEIIIECTB B OBITY ¥ MIPAKTHUECKOM JEATEILHOCTH YEIIOBEKA;

chOpMUPOBAHHOCTb yMEHUU BBISBIATH XapaKTEpHbIE TMPU3HAKH ITOHSATHH,
yCTaHABIMBAaTh HX B3aUMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHSATUS TIPU
ONMCAaHUU HEOPTaHUYECKHUX BEIIESCTB U UX MPEBpalllCHUH;

c(hOpMHUPOBAHHOCTh YMEHHUN HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJMKY IS
cocTaBjcHHUs (HOPMYII BEIIECTB M YPABHEHHH XUMUUECKUX PEAKIMH, CUCTEMAaTHISCKYIO
nomenknatypy (IJUPAC) u TpuBHaibHBIE Ha3BaHMS OTAEIBHBIX HEOPTaHUYECKUX
BellecTB (yrapHulii ras, YIJICKMCIBIM ra3, aMMHak, TamiéHas HM3BECTb, HeraméHas
W3BECTh, MUThEBAS COJA, TUPUT U JAPYTHUE);

c(hOpMHUPOBAHHOCTh YMCHHUW OIPEICIATh BAJICHTHOCTh W CTCICHb OKHCICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHAsl, HOHHAs, METAJUIMYeCKas, BOJOPOAHAs) B COCAMHEHUSX, THII
KPUCTAJUTMYECKON pelIEéTKH KOHKPETHOTO BeIlleCTBA (aTOMHAasl, MOJICKYJISIpHAsl, MOHHAS,
MEeTaJUIMYeCcKas), XapaKTep Cpelibl B BOAHBIX pacTBOPaX HEOPraHWUYECKUX COCTMHEHUN;

c(hopMHUPOBAHHOCTh YMEHHMH yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTaHMYECKUX
BEIIECTB MO HMX COCTABY K OIpEAeNEHHOMY KJIAcCy/TpyIIe COCAMHEHHMN (TPOCThIC



BEIllECTBA — METaUIbl U HEMETaJUlbl, OKCHUJIbl, OCHOBAHHUS, KHUCIOTHI, amM(pOTEpHBIC
TUIPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH MHepuoauueckoro 3akoHa J[. .
MeHnneneeBa U JAEMOHCTPUPOBATH €ro CHUCTEMATU3UPYIONIYI0, OOBICHUTEIBHYIO H
MPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHUE ATOMOB
XUMHUYECKHX dJIeMeHTOB 1—4 mnepuonoB llepuoandyeckoil CUCTEMBI XUMHUYECKUX
anemeHToB J[. Y. MenaeneeBa, UCNob3ys MOHATHUS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIIN,
«QHEPreTUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTHM W3MEHEHHUS CBOWMCTB
XUMHUYECKHUX BJIEMEHTOB M UX COEAMHEHUM MO mepuojam M rpymnmnam [lepuonuueckont
CHCTEMBI XUMHUYeCKUX 3aemMeHToB J[. 1. MeHnaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOWMCTBA  HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIacCoOB,  MOATBEPKAAaTh
CYIIECTBOBAHME TEHETUYECKOW CBSA3M MEXKJY HEOPraHWYECKMMM BEIIECTBAMHU C
MOMOIUIBI0 YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;

c(hOpMUPOBAHHOCTh yMEHHUS KJIACCU(MUIIUPOBATh XUMHUYECKUE PEaKIUU TI0
pa3IMYHBIM TpU3HAKAM (YUCIYy M COCTABY pEardpyrolux BeIIECTB, TEIMIOBOMY
addekTy peakiuu, H3MEHEHUIO CTEIeHEH OKHUCJICHUS DJJIEMEHTOB, OOpPaTUMOCTHU
pEeaKIUM, YUYaCTUIO KaTaJlu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUHN COCTABJIATh YPaBHEHUS PEAKIMN Pa3IMUHBIX THUIIOB,
MOJIHBIE M COKpaIllEHHbIE YpaBHEHUS pPEaKIMii MOHHOIO0 OOMEHA, yYUThIBasi YCIIOBHS,
IPU KOTOPBIX 3TH PEAKINUH UAYT 10 KOHLA;

chOpPMHPOBAHHOCTh ~ yYMEHHM  MPOBOAWTH  pEAKIMH,  TMOATBEPKIAIOIINE
KaueCTBEHHBII COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM
MyTEM MOHBI, PUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHUH  PACKPBIBATH  CYIIHOCTh OKHCIIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIMI MOCPEACTBOM COCTABIEHUS AJIEKTPOHHOTO OallaHca dTUX
peaKiuu;

chOpPMHPOBAHHOCTh YMEHHH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHUMUYECKOU
peaknuu OT Pa3MYHBIX (PaKTOPOB; XapaKTep CMEIIECHUS XMMHYECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (npunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XUMHUYECKUE MPOIIECCHI, JICKAIINE
B OCHOBE MPOMBIIUICHHOTO TIOJYYEHHSI CEPHOM KHUCJIOTBI, aMMHMakKa, a TaKxe
c(hOopMUPOBAHHOCTh IPEACTABICHNUN 00 OOIMINX HAYYHBIX MPUHIIUIIAX ¥ SKOJOTHYCCKHUX
mpoOaeMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUH TPOBOUTH BBIYUCIICHHSI C UCTIOJI30BAHUEM MTOHSATHUS
«MaccoBasi J0Ji1 BEIIeCTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUM Ta3oB MpHU
XUMUYECKUX pEaKIusAX, MacChl BelleCTBa WJIM 00bEMA Ta30B IO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEILIECTB, TEIUIOBOro 3(dekTa peakird Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BEILIECTB, PEBPALICHHS U COXPAHEHHS SHEPIUH;

c(hOpMUPOBAHHOCTh yMEHUN COOJIOJaTh MpaBUjia MOJb30BaHUS XUMHUYECKOU
Mocyol u Ja0OpaTOpHbIM OOOpYIOBaHMEM, a TaKXKe IMpaBwia oOpalieHus ¢



BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSAMU TIO BBHIMIOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHUM I[JIAHUPOBATH U  BBINOJIHATH  XUMHYECKUU
AKCHEPUMEHT (pa3iloKeHUE TMEepPOKCHIa BOAOPOJAa B MPUCYTCTBUM KaTaauzaTopa,
OTpeieNICHUE CPebl PacTBOPOB BEIIECTB C MOMOIILI0O YHHUBEPCAIHLHOTO HHAMKATOPA,
BIIMSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIuu, PEeaKI[uu MOHHOTO
oOMeHa, KaueCTBEHHBIC PEAKIIUK Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH
aMMOHHUSI, PCIICHHE DKCIECPUMEHTAIBHBIX 3ada4 Mo TemaM «MeTamisl»y U
«Hemeranibl») B COOTBETCTBUH C MPaBWIAMU TEXHUKH 0€30MaCHOCTH MPHU OOpalieHun
C BellecCTBaMH U JIaOOpaTOPHBIM OOOPYJOBAaHHEM, MPEJCTABIATh PE3YIbTAThHI
XUMHUYECKOTO DKCIIepUMEHTa B (DOopMe 3amucHu YpaBHEHUN COOTBETCTBYIOIIMX pPEaKIUid
U (OpMYyJIUPOBATH BHIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHHMH  KPUTHUYECKH  aHAIMU3UPOBATH  XHUMHUYECKYIO
uHopMalMio, TOJy4YaeMyK U3 pa3HbIX HMCTOYHHMKOB (CpeICcTBa  MacCOBOM
KOMMYHHKaluu, MHTEpHET U Apyrux);

c(hOopMHUPOBAHHOCTH YMEHUM cobJiroaaTh npaBuia JKOJIOTUYECKHU
11e71€CO00Pa3HOr0 MOBEICHUS B OBITY U TPYJOBOM ACATEILHOCTH B IEISAX COXPAHCHHS
CBOET0 3JIOPOBbS M OKPYXKAIOIIEH TPUPOJHONW Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICCTBUS Ha KUBBIC OPraHU3MbI OMPEICIEHHBIX BEIIECTB, IOHUMAsl CMBICI
nokazarens [IJIK, mosicHsTs Ha mpuMepax crnocoObl YMEHBIICHUS] U MPEIOTBPAILEHUS
UX BPETHOTO BO3CHCTBUS HAa OpPTraHU3M YEJIOBEKa;

JUIsi  OOYYaloIIUXCS C OrPAaHUYEHHBIMH BO3MOXHOCTSMH 3/I0POBBSI: YMEHUE
OPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METO/JaX TO3HaHUS BEIIECTB M
XUMHYECKUX SBICHUM;

JUISL CIICTIBIX M CIAOOBHIAIIMX O0OYYaIOIMXCS: YMEHHE HCIOJIb30BaTh PelibehHO-
TOYCUHYIO cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XumMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
IIpenmet opranndeckon xumun. Teopust
P P ? http://school-
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 1 .
collection.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pasznes 2. YriieBoaopoanbl
2.1 IIpene e €BOJIOPO aJjka 2 http://school-
. JILHBIE YIJIEB bl — AJTKaHBI .
el 4 AOPO collection.edu.ru
99 HenpenenabHbie yraeBOI0POIbI: AIKEHBI, 6 1 http://school-
' AJIKaJMEHBI, AIKHHBI collection.edu.ru
93 A eCKIE Ve ) http://school-
. OMaTHYECKHE YIIIEBOIOPOIEI .
P 4 AOPOA collection.edu.ru
24 [TpupoaHbie KICTOYHUKHU YTIIEBOIOPOIOB H 3 1 http://school-
' ux nepepaboTka collection.edu.ru
Utoro mno pazneny 13
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
http://school-
3.1 Crniuptel. @eHon 3 ;
collection.edu.ru
3.2 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1 http://school-




CroxHbie 3QupbI collection.edu.ru

1 http://school-

3.3 VYraeBobl 3 -
collection.edu.ru

Wroro mo pazueny 13

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHus

4.1 AMHHBI. AMUHOKHUCIIOTHEL. benku 3 ht ://S_ChOOI_
collection.edu.ru
Wroro mo pazueny 3

Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

http://school-

5.1 ITmactmaccest. Ka . Bouo 2 3
TACTMACCR. Rayayrn floxHa collection.edu.ru

1 http://school-
Hroro mo paszueny 2 collection.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 2




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuouueckuii 3aK0H http://school
11 u [lepnoanueckas cucteMa XMMUYECKUX 3 1
anemenToB J[. 1. Menaeneera
12 Crpoenwe BerectBa. MHOrooOpasue 4 http://school
' BEILECTB
1.3 XUMHUYECKUE PEAKITUU 6 1 1 http://school
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertabl 6 1 http://school
2.2 Hemerans 9 1 1 http://school
23 CBsI3b HEOPraHUYECKUX U OPTaHUIECKUX ) http://school
' BeIlleCTB
Utoro mno pazneny 17
Pa3pen 3. Xumus u ;KU3HL
http://school-
3.1 XUMUS U )KU3Hb 4 1 .
collection.edu.ru
Htoro mo pazneny 4




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosnvecTBo 4acoB DJIeKTPOHHbIE
Ne Koutpoas | IlpakTnue aTa uupposbie
Tema ypoka P P A bp
n/n Bcero HbIe CKHe u3yueHusi | oOpa3zoBaTejibHbIE
padoTsl padoTsl pecypchl
1 [TpeaMeT opraHuYecKOi XMMUH, €€ BOSHUKHOBEHHUE, 1 http://school-
pa3BUTHE U 3HAUCHHE collection.edu.ru
) Teopust cTpoeHUst OpraHUUECKUX coequHEHIH A. M. 1 http://school-
bytieposa, e€ 0OCHOBHBIC MOJIOKEHHSI collection.edu.ru
IMpencraBienne o KIacCH(GUKAIUH OPTaHHIECKHX
P ¢ P http://school-
3 BemecTB. HoMeHnkmarypa (cucreMarnyeckasi) u 1 1 .
collection.edu.ru
TPUBHAIILHBIC HA3BAHUS OPTAHUYECKUX BEIICCTB
. http://school-
4 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiL 1 .
collection.edu.ru
5 MertaH u 3TaH — IPOCTEHIIIHNE IPEACTABUTEIIN 1 http://school-
aJIKaHOB collection.edu.ru
. http://school-
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTRA 1 :
collection.edu.ru
7 DTUIIEH ¥ MPOIHIIEH — MPOCTCHUIIINE MTPEICTABUTEIN 1 http://school-
aJIKEHOB collection.edu.ru
3 [Ipaktuyeckas padora Ne 1. «[loyueHue sTuICHa U 1 1 http://school-
M3y4YCHHE €r0 CBONCTBY collection.edu.ru
9 Ankamuensl. byramuen-1,3 u metminoyramuen-1,3. 1 http://school-
[TomydeHne CHHTETHUECKOTO KaydyyKa U Pe3HHbI collection.edu.ru
10 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHS, 1 http://school-

TOMOJIOTMYECKUHN Psil. ALETHIEH — IPOCTEHIINI

collection.edu.ru




npeACTaBUTCIIb AJIKWHOB

http://school-

11 Brruncnenus 1o ypaBHEHHUIO XUMHUYECKOW PEaKIINH collection.edu.ru
12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh apeHOB m‘m
collection.edu.ru
13 I'eHeTnveckas CBS3b yriieBOIOPOIOB, httg://s_chool-
NPUHAUISKAIIHNX K PA3IMYHBIM Kllaccam collection.edu.ru
[IpupoiHBIE UCTOYHUKH YIIIEBOIOPOIOB: TPUPOIHBIN
14 raI; I/II) Hfl)nyTHme He(l)TSIHI)Iyz rasbi Ife(iz)[n) nu lfp:ﬂ;KTbl E‘M
& nepepaGoTu collection.edu.ru
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB: TPUPOIHBIN htto://school-
15 16"23;; ;1;1;}(;1};?; He(TsAHBIE ra3bl, He()Th U MPOTYKTHI colllection.e du.ru
16 KonTtponbHas pabota no paszaeny «YTiaeBoI0poIabh» m‘m
collection.edu.ru
17 [IpenensHbIe 0THOATOMHBIE CIIMPTHI: METAHOI http://school-
sTaHoJI. BomopoaHast cBsI3b collection.edu.ru
18 MHOroaToMHBIC CIIUPTHI: ITUICHTIIUKOIb U TIIUICPUH mm
collection.edu.ru
19 deHOII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE U http://school-
XHMHYECKHE CBOMCTBA, IPHMEHEHHE collection.edu.ru
http://school-
20 Anpaerunpl: GopMabACTH U alleTAIbICT U, AIIETOH collection.edu.ru
91 OAHOOCHOBHBIC MpeeibHbIC KAPOOHOBBIC KMCIOTHI: http://school-
MypaBbUHAs U YKCYCHasI collection.edu.ru
99 IIpaktnyeckas padora Ne 2. «CBoiicTBa pacTBopa http://school-
YKCYCHOM KHCIIOTBI» collection.edu.ru
23 CreapuHOBast U OJIEMHOBAsI KUCIIOTHI, KaK http://school-




MPEACTABUTEIN BBICIIUX KAPOOHOBBIX KUCIIOT collection.edu.ru

24 Mpuia Kak cOJIM BBICHIMX KaPOOHOBBIX KUCIIOT, HX 1 http://school-
MoloIIee AeiicTBHE collection.edu.ru

o5 CroxHbie 3(QUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX 1 http://s_chool-
KUCJIOT. ['UIpOIIN3 CIOKHBIX (HPOB collection.edu.ru

26 XKupsl: ruapon3, NpUMeHeHUe, OHOJIOTHYEeCKast POJIb 1 httg://s_chool-
KHPOB collection.edu.ru

27 VYraeBosl: cocTa, kiaccudukanus. Baxueimme 1 http://school-
MPEe/ICTAaBUTEIN: TIF0K03a, PPyKTO3a, caxapo3a collection.edu.ru

28 Kpaxmai u 11e/miron03a Kak IprupoHbIe TTOJTUMEPhI 1 m‘m
collection.edu.ru

29 KontposnbHast paboTa o pazaeny 1 httQ://S_Chool-
«Kucnopoacoaepskariye OpraHndecKiue CoeaMHEHHSD collection.edu.ru

30 AMUHBI: METWJIAMHH U aHUJIUH 1 m‘m
collection.edu.ru

31 AMHHOKHCIIOTHI KaKk aM(pOTEPHbIE OPraHuIEeCKUe 1 http://school-
COEIMHEHMS, X OMOJIOTMYECKOE 3HaYeHHeE. [lenTr b collection.edu.ru

32 Hrorosas konTposbHas padoTa 3a kypc 10 kiacca 1 mlm
collection.edu.ru

33 OCHOBHBIE TIOHATHS XMMHU BHICOKOMOJIEKY/ISIPHBIX 1 http://school-
COCIMHCHUI collection.edu.ru

34 OCHOBHBIE METOJIbI CHHTE3a BRICOKOMOJICKYIISIPHBIX 1 http://school-
coenuHeHui. [racTMacchl, KayayKH, BOJOKHA collection.edu.ru
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11 KJIACC

KoJsmmyecTBo yacoB DJIeKTPOHHbIE
Ne Tema ypoka Kontpo | IIpaktn | [Jara uudposbIe
n/n Bcecero JBbHbIE yecKkue U3YyYCHUA 06pa3OBaTeJII)HI)Ie
padoThbI padoThbI pecypchl

1 XUMHUYECKUH IeMeHT. ATOM. DIICKTPOHHAS 1 http://school

KOH(UTypalusi aToMOB

[Mepuoauueckuii 3akoH u [leproandeckas cucrema http://school
2 xuMHuaeckux anemeHnToB JI. V1. Menaeneena, ux cBs3b C 1

COBPEMEHHOM TEOpHEl CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XUMHUYECKUX http://school

DIIEMEHTOB U UX COEAMHEHHH 10 TPYIIIaM U IEPUOIaM.
3 3HaueHHe NEPUOINYECKOTO 3aKOHA U CUCTEMBI 1 1

xumudeckux 3eMeHToB J[.M. MenneneeBa B pa3BuTun

HAYKH

Crpoenue BerecTBa. XUMHUYECKas CBA3b, €€ BUJIbI, http://school
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1

Bopgopoanas cBsi3b

BasieHTHOCTB. DIIeKTPOOTpHIATEILHOCT. CTeneHb http://school
5 okuciieHus. BelecTBa MOJIEKyISIpHOTO | 1

HEMOJIEKYJIIPHOTO CTPOCHUS

ITonsiTHe 0 AUCIEPCHBIX cUcTeMaX. ICTHHHBIE U http://school
6 KOJUUIOMIHBIE PacTBOPBI. MaccoBast 10715 BEIIeCTBa B 1

pactBope

Kiaccudukariyst 1 HOMEHKIATypa HEOPraHUIECKUX http://school
7 coenuHeHui. ['eHeTHYeCKast CBA3b HEOPraHUUECKUX 1

BEIIIECTB, PA3IMYHbIX KJIACCOB

Knaccudukarus XuMHUUECKUX peaklui B http://school
8 HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH 1

COXpaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHHS U

MIPEBPAIIEHHUS SHEPTHUH MTPU XUMHUYECKUX PEAKIHIX




Ckopoctb peakiuu. OOpaTuMbie peakiuu. XUMHUECKOE

http://school-

o paBHOBecHE collection.edu.ru
10 [MpakTrueckas padota Ne 1. «BnusHue pa3muaHbIx http://school-
(haKTOpOB Ha CKOPOCTh XUMUYECKOM PEaKIHM) collection.edu.ru
DrekTpoauTHYECKas quccoruanus. [lonstue o http://school
11 BoJIopoHOM noka3zarese (PH) pactBopa. Peakiuu
HOHHOTO 0OMeHa. ['MIpoIn3 OpraHnYecKuX U
HEOPraHWYECKUX BEIIECTB
12 OKHUCITUTEIbHO-BOCCTAHOBUTENIbHBIC peakiuu. [ToHsTre http://school
00 2JIeKTpOoJIM3€ PacIyIaBOB M PACTBOPOB COJIEH
13 KonrponbHas padota no paszaeny «Teopernueckue http://school
OCHOBBI XUMHUH»
Mertaiel, ux noJyioxkenue B [lepuoauyeckoii cucreme
14 xuMudeckux aiementoB [I. V. MenneneeBa u http://school-
0COOEHHOCTH CTpOoeHHsT aTOMOB. O0IIHEe PU3HUECKHE collection.edu.ru
CBOICTBA METAJIJIOB
15 CrutaBbl METAJIOB. DJIEKTPOXUMHUYCCKHUH PSIJT http://school-
HAMPSHKCHUH META/LIOB collection.edu.ru
16 XUMHUYECKUE CBOMCTBA BAKHEUIIIMX METAJLIOB (HATPHIA, http://school-
KaJIMii, KaJbIUii, MATHHUM, ATIOMUHHI) ¥ X COETUHEHUI collection.edu.ru
. . http://school-
17 XUMHUYECKHE CBOMCTBA XpOMa, ME/IU M UX COCTUHEHUI :
collection.edu.ru
18 XHUMHUYECKHE CBOMCTBA IMHKA, )KEIe3a U UX http://school-
COCIMHCHUI collection.edu.ru
19 [Ipaktuyeckas padora Ne 2. "Pemenue http://school-
SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuibi»" collection.edu.ru
Hemeramnel, ux mosoxxenune B [lepuouyueckoit cucteme _
20 XUMH4YecKuX 3neMeHToB /1. 1. MeHaeneeBa u m‘m
collection.edu.ru
0COOCHHOCTH CTPOEHHS aTOMOB
dusnyecKre CBOMCTBA HEMETAIIOB. AJITOTPOITHS
http://school-
21 HEMeTa/UIOB (Ha MpuMepe KHCIopoa, cepsl, pochopa u

yriaepojaa)

collection.edu.ru




XHWMHUYECKUE CBOMCTBA FAJIONEHOB, CEPhI U UX

http://school-

22 . 1 )
COCIMHEHUI collection.edu.ru
93 XUMHUYeCKUe CBOMCTBa a30Ta, ocodpa u ux 1 http://school-
COCIIMHEHNI collection.edu.ru
24 XI/IMI/I‘-IGCKI/\IJG CBOMCTBA yriiepoja, KpeMHHS U UX 1 http://school
COCMHEHUI
o5 HpI/IMeHeHI/ie Ba)KHEHIITNX HEMETAIIOB M UX 1 http://school
COeIMHEHU I
O0001ICHIE U CHCTEMAaTH3AIMS 3HAHUH 110 TeMe http://school
26 «Hewmeramnery. Beraucnenus no ypaBHeHUSIM 1
XUMUYECKUX PEAKIHi U TSPMOXHUMHUYCCKHE PACUETHI
27 [Mpaktrueckas padota Ne 3. «Pemienne 1 http://school
SKCIIEpUMEHTANIBHBIX 3a1a4 1o Teme ""Hemerambr'"»
08 KontposbHas paboTa o Temam «MeTauishy 1 1 http://school
«Hemerammbny
29 Heopranudeckue v opraHndeckre KUCIOTHI. 1 http://school
Heoprannveckue u opraHn4ecKue OCHOBAHUS
AmboTepHbIC HEOPTaHUYECKUE ¥ OPraHUYECKHE http://school
30 coeMHEHUS. ['eHeTHUUecKasl CBs3b HEOPraHUIECKUX U 1
OpPraHMYECKUX BEIIECTB
Posb xuMuu B 00ecrieYeHuy SKOJI0OTHYECKO, http://school
31 SHEPTeTUYECKON U MUIIEBON OE30TIaCHOCTH, PA3BUTHH 1
METUIMHBI
32 IpeacraBnenus 00 OOMIMX HAYYIHBIX TPUHIMIIAX 1 http://school-
MPOMBIIUICHHOTO MOJYYEHHS BaKHEHIIINX BEIIECTB collection.edu.ru
http://school-
33 YenoBek B MUPE BELIECTB U MATEPHAIIOB 1 .
collection.edu.ru
34 XUMHS U 310pOBbE YEIIOBEKA 1 m‘m
collection.edu.ru
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






