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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 cooTrBeTcTBUM ¢ O0IIMMH WHEJSAMH U TPUHIMIAMHU CPEIHETO OOIIEero
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 JaHHOM TOYKE 3pEHUS IVIABHBIMHM LEJSAMHM M3Y4YeHHs IpeaMera
«Xumus» Ha 0a3oBom yposHe (10 —11 ki1.) siBas0OTCH:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXAaT KIIOYeBble MOHATHS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHUE S3bIKa HAYKH, YCBOCHHE W IOHMMAHUE CYIIHOCTH JOCTYIIHBIX
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
YMEHHUH OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMUYECKHX SIBJICHHM,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

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

Hapsiny ¢ atuM, conepkaTenbHasi XapaKTepUCTUKa LEeJIel U 3aa4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM
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 c¢Bsi3W ¢ 3TMM npU U3yYeHUHM mNpeaMeTa «XMMHUSD» JTOMHUHHUPYIOLIEe
3HAYeHHe NPUOOPETAIOT TAKHE e U 3a1a4H, KaK:

e ajanTarus oOy4aronuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMupOoBaHME  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
pELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBSI3AHHBIX C BEIIECTBAMU U HUX
[IPUMEHEHHEM;

e (QopMupoBaHHEe y OOYyYaIOIIUXCS KIIIOYEBBIX HABBIKOB (KJITIOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE MJi1 Pa3IU4YHBIX BHUAOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B I[IO3HAHUM XHMHUH, a TAaKXK€ Uil OLEHKUM C NO3HIHI
AKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPTaHMW3M YEJI0BEKA U IPUPOJHYIO CPENyY;



® pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEN 00yUYaOIUXCS: CIIOCOOHOCTH CaAMOCTOSTENLHO TPUOOPETATh HOBBIE
3HAHUS 10 XUMUU B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMeHHbIE MH()OPMALIMOHHBIE TEXHOJOTUH IS TOMCKAa M aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOpPMAIIMA XUMHYECKOTO COJIePIKaHuUs;

e (dopmMupoBaHHE U Pa3BUTHE Yy OOYYAIONIUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOI0aTeIbHOCTH, COOpPaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOUMBI, B YACTHOCTH, NMPH TUITAHUPOBAHUN U TTPOBEIACHHUH
XUMHYECKOTO IKCTIEPUMEHTA,

® BOCHHUTaHHE Y OOydYarommuxcsi YOEeKIEHHOCTH B TYMaHHCTHYECKOM
HANpaBICHHOCTH XUMHH, €€ BaXHOW pOJM B PEIICHWU TIO00AIBHBIX MpoOiIeM
PaIMOHAIBHOTO MPHUPOIOTIONB30BAHUS, TIOTIOJIHEHUSI YPHEPTETHUECKUX PECYpCOB U
COXpaHEHHUs TPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIICHUSI K TPHUPOJE M CBOEMY 3J0POBBIO, a TAaKKe MPHOOPETEHUS OIbITa
UCTIOh30BaHMs TIOJNYYEHHBIX 3HAHWHA JJIsi TPUHITHS TPAMOTHBIX PEIICHUU B
CUTYAIUSIX, CBA3AHHBIX C XUMHUECKUMU SBICHUSIMHU.

B ydeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPeAMET «XUMUS»
06a30BOro YpOoBHSI BXOJUT B COCTaB MpeaMeTHON obiactu «EcTecTBeHHO-Hay4HbIE
IPEAMETBI.

MecTo npeagMeTa B y4eOHOM ILIaHe

OO61iee 4nco 4acoB, OTBEAEHHBIX ISl U3YUYEHUS] XUMUH, HA 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 yac B Heemio).

®opMbl yueTa padoueid mporpaMMbl BOCIIUTAHUS B pado4eil mporpamMmme
0 XUMHH
PaGouas mporpamma BOCHHTaHHUS peamu3yeTCs dYepe3 HCIOIb30BaHNE
BOCITUTATEIPHOTO TOTEHIIMAJA YPOKOB XHMHH. JTa padoTa OCYIIECTBISETCS B

cienyomux Gpopmax:
-« moOyXXJIeHne O0O0yJaromuxcsi CcOOM0IaTh Ha YPOKE OOIICHPHUHSTHIE HOPMBI

MOBEICHUS, MPaBUJIa OOIIECHUS CO CTAPIIUMU (TearorTHYeCKUMU pabOTHUKAMHU) U
CBEepCTHHKaMH  (0Oy4aromMMUCs), TPUHIUNBI y4eOHOW  JUCHUIUIMHBL |
caMOOpraHU3aluu;

* TPUBJICYCHUE BHUMAHUS O0YYAIONIUXCS K [IEHHOCTHOMY aCHEeKTy U3y4aeMbIX Ha
ypOKax TPEIMETOB, SBICHUH, COOBITHI dYepe3: JEMOHCTPAIMI0 O0yJaronuMCs
MPUMEPOB  OTBETCTBEHHOIO,  TPa)XJAAaHCKOrO  TOBEACHUSA,  MPOSBICHUS
YeJIOBEKOII00M U J00pOCepACHHOCTH; OOpalleHue BHUMAaHUSI HA HPABCTBEHHBIC
aCIeKThl HAYYHBIX OTKPBITUN, KOTOPbIE M3y4alOTCS B JAHHBIH MOMEHT Ha YPOKE;



Ha SPKUX JAESITeNel KyIbTYphl, YICHBIX, TIOJTUTHUKOB, CBI3aHHBIX C N3YyYaeMbIMHU B
JAHHBIA MOMEHT TEMAMHU, Ha TOT BKJAJ, KOTOPHIM OHU BHECIIM B PAa3BUTHUE HAIIECH
CTpaHBl M MHUPA, HA JOCTOWHBIC MOAPAKAHUS MPUMEPHI UX JKU3HU, HA MOTHUBBI UX
MOCTYITKOB; MCIIOJIh30BaHUE Ha ypOKax WH(GOPMAIWH, 3aTparuBaromell BaKHBIC
COIMAJIbHBIC, HPABCTBEHHBIC, STUYCCKUE BOIIPOCHI;

* HUCIOJB30BAHME BOCIHMTATEIBHBIX BO3MOXXHOCTEH COACpKaHUSA Y4eOHOTO
npeaMmera s GOPMHPOBAHUS Yy OOYYAIOIIMXCS POCCHUCKUX TPATUITMOHHBIX
JTYXOBHO-HPAaBCTBCHHBIX M  COIMOKYJIBTYPHBIX IIEHHOCTEH depe3 moadop
COOTBETCTBYIOIIUX TEKCTOB JIJISI UTCHUS, MPOOJIEMHBIX CUTYyAIMi sl 00CYKICHHUSI
B KJIacce;

« MHUIIMUPOBAHHUE OOCYKJICHUW, BBICKA3bIBAHUH CBOETO0 MHCHHS, BBIPAOOTKH
CBOCTO JIMYHOCTHOTO OTHOIICHHSI K U3Y9aeMbIM COOBITHSIM, JIUIIAM;

+ BKIIOUCHHE B YypPOK HIPOBBIX IMPOIEIYp, KOTOPHIE TOMOTAIOT TOJACPKATh
MOTHBAITUIO O0YYalOMUXCS K IMOJYYCHUIO 3HAHWW, HaJTaKUBAHUIO IMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIICHWH B KJacce, IOMOTAlOT  YCTAHOBJICHUIO
no0poxkenaTebHON aTMochephl BO BpeMs YpoKa;

« NPUMCHCHHEC HAa YPOKEC HHTCPAKTHUBHBIX (OopM padOThL, CTUMYJIHUPYIOIIMX
M03HABATEILHYI0 MOTHBAIIUIO 00YUYaIOIINXCS;

 TIPUMEHEHHE TPYIIOBOM paboThl UK PabOTHl B Mapax, KOTOPhIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHIHOW palOOThl M B3aUMOJEHCTBUIO C JIPYTUMHU
00yJaromuMucs;

- BBIOOp ¥ HCHOJB30BaHHE HAa YpPOKaX METOJOB, METOAMK, OKa3bIBAIOIINX
BOCIIUTATENIbHOE BO3/IEUCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIHUTATEIHHBIM
UjealioM, IeJIbI0 U 3a]Ja4aMi BOCTIUTAHUS,

« MHUIIMUPOBAHUE U TOAJIEPKKA UCCIIENOBATEILCKON JEATEIHbHOCTUA MIKOIHHUKOB
B (popMe BKIIOUEHHE B YPOK Pa3IMYHBIX HCCIEAOBATEIBCKUX 3aJaHUM, YTO JaeT
BO3MOXHOCTh OOYYArOMIMMCSI MPUOOPECTH HABBIKM CAMOCTOSITEIIBHOTO PEIICHUS
TEOPETHYECKOMN MPOOIeMbl, TeHEpUPOBaHUS U 0OPMIICHUSI COOCTBEHHBIX THIIOTE3,
YBRXUTEIBHOTO OTHOIICHHUS K YYKAM HJIESIM, ITyOJIUYHOTO BBICTYILICHUS,
apryMEHTHUPOBAHUS M OTCTAMBAHUS CBOEH TOYKH 3PCHMUS;

* YCTAQHOBJICHUE YBAXKUTEIBHBIX, JIOBEPUTEIHHBIX, HE(POPMAIbHBIX OTHOIIECHUU
MEXIy YUUTEIIEM U YICHUKAMH, CO3/IaHie Ha YPOKaX dMOIIMOHATBHO-KOM(DOPTHOM
CpeIlbI.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUsS CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupuKalUM OpraHuyeckux BeulecTB. HoMmeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE ¢ o0pa3laMy OpPraHMYeCKUX BEIIECTB M MaTepuajlaMu Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHMYECKMU psiA. MeTaH W d3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN AaKEHOB: (PU3NYECKHEe W XUMHYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonumepusanuu). IlonydyeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUS, TAIOTEHUPOBAHUSA, TUAPATALIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOdyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. Hedte u €€ mpoucxoxnenue. CrnocoObl nepepabOTKu HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3luamMy IUIacCTMAacCc, KaydyyKOB M PE3MHBI, KOJUIEKLUU
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

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

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE CIOHUPTHI. MeETaHOJN MW 3TAaHOJ: CTPOCHHE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbl€  CHOHUPTHI. JTWUJIEHIVIMKOJAb W TJULEPUH: CTPOCHHE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAUECTBEHHBIE PEAKIUH ), [IOJYyYECHNUE U IPUMEHEHUE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAas KHUCJIOTHI KakK MPEICTABUTENIM BBICIINX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiIaccU(pUKauMs ~— yrieBoaoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE TJIOKO3bl), HAXOXKIEHUE B IMPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHas PEaKIMsl C HOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugmom wMenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJCHCTBHE TJUIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(pOTepHble OpraHnyeckue coeauHeHus. dusznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBAa OEIIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METOABl HM3YyYEHHsI BEIIECTB M MX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YyYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYUHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJIM3, CHUHTE3, KiacCcU(UKalusi, NEPUOJUYHOCTb, HAONIIOIEHNUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCcypehl.

TexHonorus: nUIIEeBbIE NPOAYKTbI, OCHOBBI PAlMOHAIBHOTO IHUTAHUI,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(DUTYypaIisi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PELIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxknatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILCHUS SHEPTUMN TPU XUMUUECKUX PEAKIIHUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponautnyeckas aucconuanus. CHiibHBIC U clla0ble AnekTpoauthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taommi «llepuonnueckas cucremMa XuMudeckux asnemeHToB J[. U.
MenneneeBay, U3ydeHHUE MoOJeNield KPUCTAJUTMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMH HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. 1lonoxenue meramnoB B Ilepuoguueckon cucreMe XUMHYECKUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MetasuioB. OOmue ¢usndeckue cBoiicTBa MetaiioB. CrjiaBbl METAJLIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, allfOMUHUN, IUHK, XPOM, JKEJI€30, Me/Ib) U UX COCTMHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJIeHWEe M OINWCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

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

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsT U 3J0pOBbE YEJIOBEKA: IpPaBUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBJICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrUsA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHS, MPOU3BOICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyIbTAaTOB OCBOEHHUS MpeaMera «XUMHUsS» Ha YpOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4YMe MOTHBAIIMH K 00yUCHHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMH, TMPUCYIIMMH ILETOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATENIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJICHUHM, KPOMOTJIMBBIX  OKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUM 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBwiI 0e30MacHOro oOpalieHusi C BEMIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX MPUBBIUEK (yMoTpeOneHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEUICHUHM MPAKTUUYECKUX 3a7a4
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYY, JIOJSM TPyAa U pe3yJibTaTaM TPYIOBOM JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JIOTNYeCKOTr0 BOCIIMTAHMS:

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUM XUMHHM IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUN U MPEOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOSITH HJIEOJOTUHU
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IETOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYMMOCTA XUMHUU JIJII  COBPEMEHHOU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, 00ECIICYEHUU YCIOBUU
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHaIM3a U OOBSCHEHUS ABJICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus NpodyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUA 06yan-OIIII/IXC$I
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CH@HI/I(i)I/IKy MCTOAOB IIO3HAHW:I,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIMAII, TUIIOTC3d, 3dKOHOMCPHOCTD, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH U COIIMATIBLHOM KOMITETEHITUN 00YJarOIIHXCS;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEpCAIbHbIC YUCOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHHKATHBHBIMH W  PETYJISATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONpENICNIATh eI JESITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pACCYKICeHHUS (MUHAYKTUBHBIC, JCAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATH MOJCIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3y4Ya€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAY4YHOI'O MO3HAHUS BEIIECTB U XMUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BONPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ylbTaT, (OpPMYITHUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyJsipHAsT JUTEpATypa XUMHUYECKOTO COJCP)KAHMs, CIPABOYHBIE IMOCOOWS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orbope wuHpoOpManUK, HEOOXOAUMON ISl  BBIMOJHEHUS Y4YEOHBIX 3a1ay
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITIOJTHCHHS TIPEIJIOKEHHON 3aa4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, peaiu3alii yueOHOTO MpoeKTa U (OPMYIUPOBATH BHIBOJIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenessis €€ Ieau MW 3aJaud, KOHTPOJIUPOBATh MU IO MeEpe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKHX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOW  COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOMU
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAS
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHACJIOPO/ W a30TCOJAEPKAIlME COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYypHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalme B OCHOBE TMOHMMAaHUs TMPUYUHHOCTH U CHUCTEMHOCTH XHUMHYECKHX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITH XapaKTepHbIE MPU3HAKU TMOHATHH,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpPraHWYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OINPEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUsI OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIECH, MPOIMICH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHSI OMPEACNIATh BHJBI XUMHUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmunOyranuen-1,3, OeH30J, METAaHOJ], JTAaHOJ, STUJICHIJIUKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHYECKUX PEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYUCICHUS TI0 XUMUUYECKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(hOpMHPOBAHHOCTh YMEHMH BIAQJETh CHUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIeCTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIeHUs OPTAaHUYECKUX BEIIECTB IPU HATPEBAHUH, TTOTYICHHE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATypalisi OCNKOB MPU HArpeBaHWU, I[BETHHIC PEAKIMU OEIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOPMYIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpopMalMIO, TMOJIYy4aeMyK W3 Pa3HbIX HCTOYHUKOB (CpeACTBA MAacCOBOU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
L[EJeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUs] M MPEJOTBPALEHUS HX BPEAHOIO BO3JICUCTBHS HAa OPraHu3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpenmerHbie pe3ynabTaThl OCBOSHUsSI Kypca «OOmias M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, POJIM XUMHU B TO3HAHUU SIBIICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW PpEaKIMy, XUMHUYECKOE paBHOBECHE); TEOPHUU M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE IMOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHBIE MPU3HAKU MOHSTHIA,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YpPaBHEHUH XHMHUUYECKUX  PEAKIUH,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONpPEAEATh BaJEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKas), XapakTep Cpe/bl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHUM yYCTaHaBJINBAaTh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PaCKpBIBaTh CMBICI MEPUOJAUYECKOr0 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux saemeHtoB JI. M. MenneneeBa, HCIONB3ys MOHATHSA «S-, P-, -
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHU!N COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMI COCTaBISATh YPABHEHUS DPEAKIHMM pa3IMYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KAueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEaKIUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJIS BEIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHIUKATOpa, BIUSHUE PA3INYHBIX (AaKTOPOB HA CKOPOCTh XUMHUYECKOH peakiuy,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpAIlEHUHN C BEIIECTBAMHU M JTAOOPATOPHBIM 00OpYAOBaHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsSI CBOETO 3/I0POBbsI M OKPYXAIOIIEW MPUPOJHON Cpelibl, OCO3HABATh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAaHUYECHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

n/n

KoaunuecTBO 4acoB

HaumeHnoBaHue pa3jeioB u
TeM MPOrpaMmbl Bcero | K/P

/P

OcHOBHBIE BH/IBI /IESIT€IbHOCTH
00yyarIuxcs

DJIeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTejibHbIE

pecypchbl

Paspnen 1. Teopernyeckue 0CHOBBI OPraHUYeCKON XMMHUH

1.1

[Ipenmet oprannueckoi
xuMuu. Teopust cTpoeHus
OpraHMYECKUX COCAUHEHUN
A. M. byrneposa

PackpbIBaTh CMBICT H3y4aeMBbIX OHATUN
(BBISIBJISITH UX XapaKTepHbIE PU3HAKH),
YCTaHABIIMBATh UX B3aUMO-CBSI3b.

[IpuMeHATH NOJI0KEHNSI TEOPUU CTPOEHUS
OpraHNYeCKHUX COeMHEHN A. M.
bytnepoBa 11151 00bsICHEHUSI 3aBUCUMOCTH
CBOJCTB BEILECTB OT UX COCTaBa U
CTPOEHHUS.

Hcnosib30BaTh XUMHYECKYHO CUMBOJIUKY
JUISL COCTaBJICHHS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOMN)
(GopMys1 OpraHMYECKHX BEILECTB.

Onpenenars BUAbI XUMUYECKOU CBA3H
(oouHapHbIe, KpaTHbIE) B OPraHMYECKUX
coenuHeHusx PackpeiBaTh poJib
OpPraHMYeCKON XMMUU B )KM3HU YEJI0BEKa,
WUTIOCTPUPOBATh CBSI3b C IPYTUMU
HayKaMH.

Habnronate u onuceIBaTh
JEMOHCTPAIIMOHHBIE OTBITHL; TPOBOJAUTH U
OIMCBIBATH JJA0OPATOPHBIE OTIBITHI

https://orgchem.ru/

DNEeKTPOHHBIA Y4eOHUK
OpraHNYecKod XUMUU

Hroro no paszneny 3

Pa3nen 2. Yraesogopoast



https://orgchem.ru/

[IpenenbHbIE YrIeBOAOPOAbI

PackpeiBaTh CMbICT M3y4aeMbIX OHATHI
(BBISIBJIATH UX XapaKTEPHbIE IPU3HAKK),
YCTaHABJIMBATh UX B3aHMMO-CBSI3b,
MCIIO0JIb30BaTh COOTBETCTBYIOIINE TOHITHS

IPY ONUCAHUU COCTaBa, CTPOCHHUS U
MPEBPALLICHUN OPTAaHUYECKUX COCTUHECHUM.
Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
JUISI COCTaBJICHUSI MOJIEKYJISIPHBIX U

CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI)
(GopMyJ OpraHMYECKUX BEIIECTB.
YcTanaBnuBaTh NpUHAAIEKHOCTh
BEIIECTB K OIPECIEHHOMY KIaccy
YIJIEBOJOPOJIOB TI0 COCTaBY U CTPOEHHUIO,

2.1
— aJIKaHBI
Henpenenbusie

2.2 YTJIEBOJIOPO/IbI: AJIKEHBI,
aJKaIueHBbl, aJIKMHEI

53 ApomaTtnueckue

' YIIIEBOIOPOIBI

[IpupoaHbIE HICTOYHUKH

2.4 YTJIEBOJIOPOJIOB M MIX

nepepaboTka

HAa3bIBaTh UX II0 CHCTEMATHYECKOI
HOMEHKJIAType; IPUBOIUTH TPUBHATBHBIE
HA3BaHMSI OT/ACIBHBIX MPEACTaBUTEICH
YTJIEBOIOPO/IOB.

Onpenensath BUIbI XUMAYECKOU CBSI3U B
MOJIEKYJIaX yIrJIeBOJIOPOJIOB;
XapaKTEePU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CITOCOOHOCTH YIJIEBOAOPOIOB
OT KPaTHOCTU KOBAJICHTHOM CBSI3H.

XapaKTepu30BaTh COCTAB, CTPOCHUE,
puMeHeHue, (GU3NICCKUe U XUMHYECKUE
CBOWCTBA, BAXKHEUIIIUE CITOCOOBI TIOJTYUCHUS
TUIHYHBIX MPEJCTaBUTEIICH pa3IMIHBIX
KJIACCOB YTJIEBOJOPOJIOB (METaHa, ITaHa,
JTHIICHA, alleThiieHa, Oyraauena-1,3,
OcH301a).

BhISBIATE TEHETUYECKYIO CBS3b MEXKTY
YTJIEBOIOPOAAMH U TIOATBEPKIATH €€
HAJIMYUE YPAaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaKIil C UCTIOIb30BAHUEM

CTPYKTYPHBIX (POPMYIL.

https://orgchem.ru/

DJEeKTPOHHBIA y4eOHUK
OPraHuYEeCKOM XUMHH

https://orgchem.ru/

ONEeKTPOHHBIN yueOHUK
OPraHUYEeCKO XUMHH

https://orgchem.ru/

ONEeKTPOHHBIN yueOHUK
OPraHNYeCKO XUMHH

https://orgchem.ru/

ONEeKTPOHHBIN yueOHUK
OPraHN4YeCKO XUMHH
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https://orgchem.ru/

XapakTepru30BaTh UCTOUHUKHU
YTJIEBOJAOPOIHOTO CHIPhS (HEDTH,
NPUPOIHBIN ra3, yroJib), CIOCOObI UX
nepepabOTKU U MPAKTHYECKOE TPUMEHEHHE
MOJTy9aeMBIX MPOIYKTOB. VCIIoIb30BaTh
€CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHUS —
NpoBe/IeHUE, HAOIIOACHUE U OTIHCAHHUE
XUMHUYECKOTO IKCIIEpUMEHTa (J1abopaTopHbIE
M TIpaKTUYECKHUE paboThI).

CnenoBatb npaBuiiaM 6€30MacHO pabOThI
B J1TaOOpaTOPUH MPHU UCTIOJIH30BAHUHU
XAMUYECKOH TOCYABI 1 000pyIOBaHHUS,

a TaKoKe MpaBuiIaM 0OpallleHus ¢
BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBIIOJIHEHHIO
TabOPaTOPHBIX OMBITOB U MPAKTUIECKUX
paboT 1o MOTYYEHUIO U U3yUEHUIO
OpraHUYECKUX BEILECTB.

[IpencTaBisiTh pe3ynbTaThl
JKCIIEpUMEHTa B (popme 3anucu ypaBHEHU N
COOTBETCTBYIOIIUX PEaKIUi U JAeaTh
BBIBOJIbI HA UX ocHOBe. [IpoBoauTH
BBIUYHCIICHUS 110 YPAaBHEHUIO XUMUYECKOM
peaxIuu.

CaMOCTOSITENTFHO MJIAaHUPOBATH U
OCYILIECTBIISITH CBOIO TIO3HABATEIBHYIO
JEeSITeNIbHOCTh; MPUHUMATh AKTHBHOE
y4acTue B TPYNIOBOM yueOHOM
JEeSITEIbHOCTH

Hroro no paszneny 13




Paznen 3. Kuciiopoacoaep:xanue opranuyeckue coeJuHeHNs!

3.1 Cruptel. denon
3. Ansaerunel. KapooHoBbIe

' KUCIIOThI. CII0KHBIE dPUPBI
3.3 VrneBoasl

PackpbiBaTh CMbICT M3y4aeMbIX OHATHI
(BBISIBJIATh UX XapaKTEPHbIE MPU3HAKH),
YCTaHABJIMBATh UX B3aUMO-CBSI3b,
HCII0JIb30BATh COOTBETCTBYIOIINE OHATHS
IIPY ONUCAHUU COCTaBA, CTPOCHHUS U
MPEBPALLICHUN OPTAaHUYECKUX COCTMHEHU .
Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY

JUTSL COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMN, COKpALIEHHON )
dhopMysT OpraHUYECKUX BEIIECTB.
YcraHaBIMBaTh MPUHAIICKHOCTD BEIIECTB
K OTIpe/ICTIEHHOMY KJIACCy 110 COCTaBY M
CTPOCHHIO, Ha3bIBATh HX II0
CUCTEeMaTUYECKO HOMEHKIIATypE;
MPUBOJUTH TPUBUAIbHBIC HA3BAHUS
OTJIEIbHBIX MpPEACTaBUTENEH
KHCJIOPOJICOAEPKAILIUX COETUHEHUH.
XapakTepu3oBaTh COCTaB, CTPOEHUE,
npUMeHeHue, GU3NYECKUE U XUMUYECKHe
CBOMCTBA, BayKHEHIIINE CIIOCOOBI OTYYCHHUS
TUMIUYHBIX NPEACTABUTENICH Pa3IMUHbIX
KJIACCOB KUCJIOPOACOAEPIKAIINX
coeMHeHuN (MeTaHoma, 3TaHoJIa,
rvnepuHa, Gperomna, popMaabaeruaa,
aleTanbaeruaa, yKCyCHou KUCIOTHI,
TJIFOKO3BI, KpaxMasa, eJUTIONI03kI);
BBISIBIISITH TEHETHUECKYIO CBSI3b MEXKITY
HUMU U IOATBEPKAATH €€ HATu4Ke
YPaBHEHUSMHU COOTBETCTBYIOIINX

https://orgchem.ru/
ONEeKTPOHHBIN yueOHUK

OPraHuYEeCKO XUMHH

https://orgchem.ru/
ONEeKTPOHHBIN yueOHUK

OPraHuYEeCKO XUMHH

https://orgchem.ru/
ONEeKTPOHHBIN yueOHUK

OPraHNYeCKO XUMHH
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XUMHUYECKUX PEaAKIUi ¢ UCTIOJE30BaHUEM
CTPYKTYpPHBIX opMyil. ONUCHIBATH COCTAB,
XUMHYECKOE CTPOCHHE U IPUMEHEHUE
KUPOB, XapaKTEPU30BaATh UX 3HAUCHUE JIJIS
KU3BHEICATCIILHOCTH OPTaHU3MOB.
Oco3HaBaTh OMACHOCTH BO3/ICUCTBUS Ha
YKUBBIC OPTaHU3MBbI OTIPEICIIEHHBIX
OpPTaHWYECKUX BEIIECTB U TOSICHATH Ha
pUMepax CocoObl yMEHbIIEHUS U
MIPEIOTBPAIIECHHUS UX BPETHOTO BO3ICHCTBUS
Ha OpraHu3M uesoBeka. Mcnomap3oBarh
€CTECTBCHHO-HAYYHBIC METOIbI TO3HAHUS —
NpOBe/ICHUE, HAOMIOACHUE U OTIHCAHKE
XHUMHYECKOTO IKCIIEPHUMEHTA
(J1aGopaTtopHBIC U TPAKTUUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MacHOM pabOTHI B
1abopaTopuu MpH UCIIOJIb30BAHUU
XUMHYECKOH MOCyAbl U 000pYyIOBaHMUs, a
TaK)Ke IpaBHiiaM 0OpaIEeHUs C BELECTBAMU
B COOTBETCTBUU C UHCTPYKUHUSIMU
BBITIOJTHEHHSI JTAOOPATOPHBIX OIBITOB U
MPAKTHYECKUX paboT IO MOIYYECHHUIO U
M3YYEHHUIO0 OPraHUYEeCKHUX BEIIECTB
[IpencraBasTh pe3ynbTaThl SKCIIEPUMEHTA B
dbopMe 3amnucu ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIUH U JeJaTh
BBIBOJIbI HAa UX OCHOBe. [IpoBoAMTH
BBIYHCIICHUS 110 YPAaBHEHUIO XUMUYECKOM
peaKIuu.




CaMOCTOSITENBHO MIJIaHUPOBATh U
OCYIIECTBJISATh CBOIO IT03HABATEIILHYIO
NeSITeIbHOCTD; IPHHAMATh aKTHBHOE
ydJacTHe B TPYIIIOBOH yueOHOM
JeSITEeIbHOCTH

Hroro no pazneny
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Paznea 4

. A3oTcoxa

EepKalme OPrauHudIeCKue COCANHECHU A

4.1

AMUHBI. AMUHOKHCIIOTEL.
benxku

PackppiBaTh CMbICT M3y4aeMbIX OHATHI
BBISIBIIATH UX XapaKTEPHBIC TIPU3HAKH ),
YCTaHABJIMBATh UX B3aMMO-CBSA3b,
MCII0JIb30BAaTh COOTBETCTBYIOIINE

MTOHATHS TIPU ONTMCAHUU COCTaBa, CTPOEHUS

W cronp30BaTh XUMHUYECKYIO CHMBOIIUKY
JUIST COCTABJICHUS] MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIIEHHOM )
(GopMyIT OpraHMYECKHUX BEIIECTB.
OnpenensaTs NPUHAIICKHOCTD BEIIECTB K
OTpeIeNIEHHOMY KJIaccy 10 COCTaBy U
CTPOCHHIO, HA3BIBATH MX TI0 CUCTEMATHIECKON
HOMEHKJIaType; TIPUBOIUTH TPHBHATbHBIC
Ha3BaHKs OT/IEIBHBIX PEICTABUTEICH.
XapakTepu30oBaTh COCTaB, CTPOCHHUE,
NpUMEHEHHE, PU3UYCCKUE U XUMUYCCKUE
CBOWCTBA, BAYKHEHIIIUE CIIOCOOBI MOJTyYCHHUS
TUITMYHBIX [TPEJICTABUTEIICH
A30TCOJIEPKAIINX COSTUHEHHH (TTUIIMHA U
0enkoB). [loscHATH HA MpUMepax 3HAYCHHE
OENKOB ISl OpraHu3Ma 4eJIoBeKa.
Hcnonb30BaTh eCTECTBEHHO-HAYYHbBIE

METOJbI IO3HAHUA — Ha6J'II-0I[aTB u

Y IIPEBPAILCHUI OPTraHMYECKUX COECTUHEHNH.

https://orgchem.ru/
DNEeKTPOHHBIA Y4eOHUK
OPraHuYeCcKOd XUMUU
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OIIMChIBATH HGMOHCTpaHHOHHBIﬁ
DKCIIEPUMEHT.
CamocToATeNbHO IIaHUPOBATH U

OCYILECTBJIATH CBOIO II03HABATENIBHYIO
NeATeIbHOCTh; IPUHUMATh AKTHBHOE YYaCTHUE B
IPYIIIOBOM YYEOHOU AEATCITHHOCTH

Hroro no pazneny

3

Pa3zpen 5

. BbICOKOMOJ'leKyJ'IﬂpHLIe COCAMHECHUSHA

[Tnactmaccel. Kayaykn.

BJ'IaI[eTL N3y4aCMbIMU XUMHWYCCKUMU
MOHATHUAMU: PpACKPbIBATb CMBICIT U3Yy4aC€MbIX
MOHATHH U IMPUMCHSATH O3THU IMMOHATHA IIPpU
OIIMCaHWHK COCTaBa U CTPOCHUMA
BBICOKOMOJICKYJIIAPHBIX OPraHUYCCKUX

https://orgchem.ru/

51 2 BEINECTB, I O0OBICHEHHUSA OTACIBHEIX IEKTPOHHBIH YUeOHHK
Bonokuna > .
(baxroB u ABACHMH. OPraHuYeCcKOU XUMUHU
Hcronp30BaTh XUMHUYECKYIO CHUMBOJIUKY

TUTSL COCTABJICHHS CTPYKTYPHBIX (OpMYIT
BEILIECTB U YPABHEHUH peakini
MOJIMMEPU3AIUN U TIOJIMKOHICHCAITUN

Hroro mo pazgeny 2

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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11 KVIACC

n/n

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMblI

KoaudecTBO 4acoB

Bcero

K/P

/P

OcHOBHBIE BUIbI
AeITeJIbHOCTH 00y4YalommXxcst

JuexkTpoHHbIe (UG poBLIE)
o0pa3oBaTe/ibHbIE peCypChl

Pasznen 1.

TeopeTH'{ecRue OCHOBBbI XUMHH

11

Crpoenue atomoB. [lepuoanueckuit

3akoH U [lepronnyeckas cucrema
XUMHUYeCcKuX djaeMeHToB 1. Y.
Meuneneena

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHSATUN (BBISIBIIATH UX
XapaKTepHbIE PU3HAKH),
YCTaHABIIUBATh UX B3aMMOCBS3b.
PackpsiBaTh CMBICIT
nepuoandeckoro 3akona /1. 1.
MenpeneeBa U IEMOHCTPUPOBATH
€ro CUCTeMaTH3UPYIOIIYIO,
00BACHUTENBHYIO U
MIPOTHOCTUYECKYIO (D) YHKIIUH.

XapakTepru30BaTh JIEKTPOHHOE
CTPOEHHUE AaTOMOB XUMHUYECKHX
3JeMEeHTOB 1—4 neprooB,
UCIIOJIB3YS TIOHATHS «S-, P-, d-
PIICKTPOHHBIE OPOUTATINY,
«QHEPTreTUYECKUE YPOBHU.

OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XUMHUYECKUX
DJIEMEHTOB M UX COCIUHEHHH I10
[IepUOaM U rpymnnam
[leproanyueckoi cuCTEMbI
XUMHYECKUX 31eMeHTOB JI. M.
MenneneeBa

https://resh.edu.ru/subject/29/
POII

1.2

Crpoenue BemectBa. MHOroo6pasue

BCIICCTB

PackpbIBaTh CMBICT H3y4aeMBbIX
HOHATHUH (BBIIENATH UX
XapaKTepHbIe PU3HAKN) U
NPUMEHSTH 3TH MOHATHUS PU

OIIMCAaHWU COCTaBa U CTPOCHUS

https://resh.edu.ru/subject/29/
POII
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BEIIECTB, I O0OBICHEHHUS
OT/ICTHHBIX ()AKTOB W SIBJIICHUH.

Ornpenenarb BUIbl XUMUYECKON
CBsI31 (KOBaJICHTHOM, HOHHOM,
METaJIJINYECKON, BOJIOPOIHOM) B
COCIMHCHUSX; THII
KpUCTAJUIMYECKON PEeIIETKH
KOHKPETHOTO BEIECTBA.

Ornpenenars BaJICHTHOCTh U
CTETICHb OKUCIICHUS XUMHIECCKUX
AJIEMEHTOB B COCTMHECHUSIX
pa3IMYHOTO COCTaBa.

[IpoBOANTE BRIUMCTIEHUS C
HCITOJIb30BAHUEM TTOHSATHS
«MaccoBast JOJIs BEIIeCTBa B
pacTBope»

1.3

XUMHYECKHE pC€aKuuu

OOBACHATH 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOW PEAKIIMU OT
pa3IUYHBIX (PAaKTOPOB.

OnpenersTe XxapakTep
CMEIIEHHS XH-MUYECKOTO
pPaBHOBECHSI B 3aBHCUMOCTH OT
BHEIITHETr0 BO3JICHCTBHS (TIPUHIIMIT
Jle llaTenne).

CocTaBisiTh ypaBHEHUS
peaKiuii pa3InIHbIX THIIOB;
MIOJIHBIE U COKpAIIEHHBIC HOHHBIE
YPaBHCHHS PEAKIIUN, YIUTHIBAS
YCIOBUS, IPU KOTOPBIX 3TU
peaKIuu UAyT 10 KOHIIA.

[ToaTBepxaaTh CylieCTBOBaHHE
TEHETHUYECKOM CBSI3U MEXY

HCOPraHNYCCKUMU BCIICCTBAMU C

https://resh.edu.ru/subject/29/
POII
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IIOMOILIbIO0 YPAaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuid.

[IpoBoauTh, HAOIIOAATE U
OTIMCBHIBATH XUMHUYECKUI
HKCIEPUMEHT: 110 OIPEIEIICHUIO
Cpezbl BOJHBIX PACTBOPOB
BEIIECTB, BBISIBJICHUIO YCIOBHI
IPOTEKaHHS PEAKINH HOHHOTO
00OMEeHa, U3yYEHHIO BIMSHUS
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
peakuuii. CnenoBath npaBuiaM
M10JTb30BAHHS XUMUIECKOH
MOCY/I0H U J1abOpaTOpPHBIM
000pyTOBaHHEM.

[IpencraBasaTe pe3ynbTaThl
XUMHUYECKOTO SKCIIEPUMEHTA B
dbopme 3anucy ypaBHEHHI
COOTBETCTBYIOUIUX PEAKLHIl U
JIeJIaTh BBIBOJIBI HA UX OCHOBE.

[TpoBOUTH BHIYKMCIICHUS 11O
YPaBHEHUSM XUMHUYECKUX
peaxiuii, B TOM 4ucie
TEPMOXUMHUYECKHUE PACUEThI

Utoro no pazneny 13
Pasznen 2. Heoprannueckasi xumusi
PackpbiBaTh CMBICI https://resh.edu.ru/subject/29/
W3y4aeMbIX IOHATUH (BBIIEIATh UX | POII]
21 Me T 6 1 XapaKTepHbIC MPHU3HAKK) U

IMPUMCHATDH 3TU MOHATHS ITPU
OIIMCaHUU COCTaBa U CTPOCHUSA

BCIICCTB, AJIA OOBSICHEHUS



https://resh.edu.ru/subject/29/

OT/IEIHHBIX (PAKTOB W SIBIICHUH.

OOBACHATDH 00IIIHE
3aKOHOMEPHOCTH B U3MEHEHUHN
CBOICTB 3JIEMEHTOB — METAJUIOB U
WX COCUHEHHH C Y4ETOM
CTPOCHHS UX aTOMOB U MOJIOKECHUS
B [Ieproandeckoil cucreme
XUMHUYECKHX djieMeHToB J[. 1.
Menneneena.

XapakTepu3oBaTh
(omuchIBaTh) 00LIME XUMUYECKHE
CBOMCTBA METAJIJIOB, X
BAKHEHIITNX COCIMHEHHH,
MOJTBEPIK/Iast TO OMUCAHUE
[IpUMepamMu ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX
peaKInii; TPUMEHEHUE METAJIJIOB B
pa3IMYHBIX 00JIACTAX, a TAKKE
VCII0JIb30BAHKUE UX JIJIS1 CO3AaHUS
COBPEMEHHBIX MaTEPUAJIOB U
TEXHOJIOTUH.

PackpeiBaTh CylHOCTb
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI
MMOCPEJICTBOM COCTaBJICHUS
AJICKTPOHHOTO OajiaHca ATHX
peaKIuid.

[IpoBoauTh peakuuw,
M1OITBEPIKIAIOIINE XapaKTEPHbIE
CBOWCTBA M3yYa€MbIX BEILIECTB;
pacno3HaBaTh OMBITHBIM ITYTEM
MOHBI METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpAX.

Hab6mronaTe 1 onuceIBaTh




JIEMOHCTPAIIMOHHBIE OIIBITHI;
MIPOBOJMTH U OTIHCHIBATH
XUMHUYECKUN SKCIIEPUMCHT
(;mabopaTtop-HbIE€ U MTPAKTUUECKUE
pabotsl). [IpencraBnsrsb
pe3yJIbTaThl XUMUYECKOTO
HKCTIEPIMEHTA B (JOpPME 3aITUCH
YpPaBHEHUH COOTBETCTBYIOLIUX
peaKuii ¥ AeTaTh BBIBOIBI HA HX
OCHOBE.

CrnenoBath npaBuamM
M10JTb30BAHHS XUMUYIECKOH
MOCY/I0H U J1abOpaTOpHBIM
000pyTOBaHHEM.

[TpoBOIUTE BEIYUCIICHHUS TIO
YPaBHEHUSM XHMHYCCKUX
peaKInid.

CamocToATeNnbHO IAHUPOBATh
1 OCYIIECTBISTH CBOIO
MI03HABATENbHYIO IS TENbHOCTD;
PUHUMATh aKTHBHOE Y4acTue B
IPYNIOBOM yueOHOM AeATSILHOCTH

2.2

Hewmeraiibl

PackpbIBaTh CMBICIT H3y4aeMbIX
HMOHITHH (BBIICIATH UX
XapaKTepHbIC IPU3HAKK) U
MPUMEHSTh 3TH TOHSATHS IIPH
OTIMCAaHUH COCTaBa U CTPOCHHS
BEILIECTB, JUIS OOBICHEHHUS
OT/IETbHBIX (PAKTOB U SBJICHUH.
OOBICHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB HEMETAIIJIOB U UX

COCAMHEHUH C Y4ETOM CTPOCHUS

https://resh.edu.ru/subject/29/
POII
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UX aTOMOB U TOJIOKEHUS B
[Iepuoguueckoit cucreme
XHMHUYECKHX djieMeHToB []. U.
Meneneesa.

XapaxkTepu3oBaTh (OMHUCHIBATH)
001111e XUMUYECKHE CBOMCTBA
HEMETAJIJIOB, NX BaXKHEHIITIX
COCMHEHUH, TIOITBEPIKAAst 3TO
OTIMCaHue MPUMEPAMH YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuid.

XapakTepru30BaTh BIUSIHHUE
HEMETAJVIOB U UX COCIMHEHU HA
JKVBBIE OPTaHU3MBI; ONTUCHIBATh
MPUMEHEHNE B PA3TUIHBIX
00J1aCTAX MPAKTUIECKON
JEeSITeIbHOCTH YeJIOBEKa.

PackpwiBaTh CylniHOCTb
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUil
MOCPEJCTBOM COCTABIICHUS
AJIEKTPOHHOTO OallaHca 3TUX
peaKIuid.

[TpoBoauTH peakiumy,
MOATBEPKIAIOLIUE XapaKTepHbIE
CBOMCTBA M3y4aeMbIX BEILIECTB;
pacro3HaBaTh OMBITHBIM ITyTEM
AQHUOHBI, PUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.

Habmtonate u onuceiBaTh
JIEMOHCTPAIIMOHHBIE OTIBITHI;
MPOBOJIUTH U ONIMCHIBATh
XUMUYECKUN SKCTIEPUMEHT
(J1abopaTopHbIE M IPAKTUYECKHE




paboThI).

[IpencraBisaTe pe3ynbTaThl
XUMHYECKOTO IKCIIEPHIMEHTA B
dbopMe 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKLUUN U
JIeTIaTh BBIBOJIBI HA X OCHOBE.

CnenoBath npaBujiaM
MI0JIb30BAHHS XUMUYECKOH
NOCY/I0H U J1ab0paTOpHBIM
000py/TOBaHUEM.

[TpoBOANTE BEIYHCIICHHUS TIO
YpaBHEHHUSIM XUMHUYECKHX
peaKuuid.

CamMOCTOATENBHO INIAHUPOBATH U
OCYIIECTBIISITH CBOIO
TI03HABATENBHYO JIEATEITbHOCTS;
NPUHUMATh AKTUBHOE y4acTHE B
TPYNIOBOH yueOHOH
JEATENbHOCTH.

CBi13p HCOPraHNn4€CKux u

HaXOI[I/ITB B3aUMOCBA3b MEXKIOY

https://resh.edu.ru/subject/29/
POII

23 2 OpraHUYEeCKUMH 1
OpPraHH4CCKUX BEHICCTB HEOPraHUYECKUMHU COCIMHEHUSAMU
Utoro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
PackpbiBaTh poJib XMMHH B
PCIIEHNH YHEPIeTHUYCCKHUX,
CBIPBEBBIX M SKOJTOTHHCCKIX https://resh.edu.ru/subject/29/
3.1 XuMus U KHU3Hb 4 poOJIeM YeNIOBEUeCTBa,

OIMMChIBATb OCHOBHBIC
HaITpaBJICHUA pa3BUTUSA
XUMHYECKOMN HAayKHu U

POIII



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

TEXHOJIOTUH.

[IpumensTs npasBuna
0e30macHOro 00paleHus C
BEIIECTBAMH, UCTIOIb3yEMBIMU B
MIOBCEIHEBHOM KU3HH, TPABUIIA
NIOBE-JICHUS B IIETISIX COCPEKEHUS
310pOBBS U OKPYKaIOILIEH
PUPOIHON CpeJibl; MOHUMATh
Bpe/l (OMacHOCTh) BO3JICHCTBHS Ha
KUBBIE OPTaHU3MBI
OIPENEIEHHBIX BEMIECTB, CMBICII
TIOKa3aTens MK, MOsSCHATh Ha
IpUMepax CrocoObl yMEHbIIIEHUS
Y TIPEIOTBPAIICHUS X BPEIHOTO
BO3JICHCTBYS.

AHaTM3UPOBATh U KPUTHYECKH
OIIEHUBATh HH(POPMAIIHIO,
CBSI3aHHYIO C XUMHYECKUMHU
npoleccaMy U UX BIMSHAEM Ha
COCTOSIHME OKPYXKAaroIel Cpe/ibl.

Hcnonap30BaTh NOTy4eHHbIE
3HAHUS U NIPEJCTABICHUS O
cdepax IeaTenbHOCTH,
CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMU TE€XHOJIOTHSIMH,
KaK OCHOBY JJIsl OpUEHTALMH B
BbIOOpE cBOEH Oymymieit
npogeccuoHaIbHON
NeSITebHOCTH.

[IpunumaTth yyactue B
o0cyX/1IeH!H 1podsiemM
XUMHYECKOH U 3KOJIOTHYECKOM
HaIlpaBJIEHHOCTH, BHICKA3bIBATh
cOOCTBEHHYIO MO3UIIHIO T10




npoOiieMe u pejiaraTh
BO3MOJKHBIE IIyTH €€ PEIICHUs

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




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

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiimonepHoe oduiectBo M3aaTenbcTBO
«IIpocsewenue»

* Xumus, 11 xnace/ I'abpuensa O.C., OO1ECTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe obmiectBo M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroandeckoe mocobue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O0111ast XMMHsI B TECTax, 3aj1auax,
ynpaxkaeHusx. 11 kimace» — M.: [lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTtponbHbIe ¥ IpOBEpOUYHBIC pabOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckas «Xumus 11 xacc:
Hacronpnas kaura qis yaurens». YHacte 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronpnas kaura qis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemetos, N.I".OcTtpoymoBa «3amauu mo XuMuu u
crocoOsI ux pemeHus» - M.: «llpoday, 2021ro.

7. B.I'. lenucoBa «Xumus 11 kinacc noypouHbl€ IJIaHbI [0 YUEOHUKY
O.C.I'abpuensina, I'.I'.JIsicoBoit» - Boarorpan» Yuurens 2018ro.

8. M.A.Ps6oBa, Y.IO.Hesckas, P.B.JIuako «Tectsl mo xumum 11 kmaccy, - M.:
Ox3amen, 2019r.

9. O.C.I'abpuensan, N.I'.octpoymoB «XUMHUYECKUN SKCIEPUMEHT B 11KoJie 11

Kimacey; - M.: Ipoda. — 2019 rox



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u cait s yuutens «51 uay Ha ypok
XAMUNY

http://him.1september.ru Enunas xomnekuus L{OP: IIpeameTHas KoIeKIus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC
skcriepuMenThl: xumus. Komnekuus Poccuiickoro o0ieo0pa3oBaTenbHOT0
nopTana

https://resh.edu.ru/ POII

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

http://www alhimik.ru Bcepoccuiickast oumIIraia MIKOJbHUKOB 10 XUMHU

http://chem.rusolymp.ru Opranuueckas XUMHS: 3JICKTPOHHBIA YUCOHHUK IS
CpPEIIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHU: dJICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUIEIHK: XAMUS
http://www.chemistry.ru JlucTaHIMOHHAS OJMMIIHAAA 110 XUMHMHU:

TGH@KOMMYHI/IKEIHI/IOHHHﬁ 06p330BaT€HBHBIﬁ IMPOCKT
https://stepenin.ru/tasks/9-lines 3amanusg OI'D o xumun 9 kiacc
https://vk.com/club193731091 O6pa3oBarenbHbIi (haemmMos "XuMuIuM JoMa
BmecTe"

https://vk.com/himiyadlayavseh Xumus mis Bcex
https://vk.com/club151232741 Xumus ¢ HyJIs

https://vk.com/sirius.courses Cupuyc. Kypcsr

https://onlinetestpad.com/ KoucTpykTop TecToB

https://www.chemrise.ru/ TpeHaxxep 1Mo XuMuu
http://schoolchemistry-by.abrbus.ru/ llkonpHas XUMUS
http://www.hemi.nsu.ru/ Xumus. O6pa3oBaTeIbHBIN CAUT I IIKOJILHUKOB
http://www.chemworld.narod.ru/referance.html CripaBouynuk mo xumun



https://resh.edu.ru/
http://experiment.edu.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://stepenin.ru/tasks/9-lines
https://vk.com/club193731091
https://vk.com/himiyadlayavseh
https://vk.com/club151232741
https://vk.com/sirius.courses
https://onlinetestpad.com/
https://www.chemrise.ru/
http://schoolchemistry-by.abrbus.ru/
http://www.hemi.nsu.ru/
http://www.chemworld.narod.ru/referance.html

MarepuajibHO-TEXHHYECKOE 000py10BaAHHE KAOMHETAa XUMMHU

1. KomnsioTep

2. Mouurop

3. IIpoexTop

4. Tlpunrep HP Laser Jet P1005

5. M®VY Work Centre 3045 (ue paboTtaer)

CreHabl:

[lepuonuueckas Tabnuia xumMmuyeckux anemeHToB [[.1. Menneneera
Tabnuua pacTBOPUMOCTH

Psn akTMBHOCTH METAJIOB

Psn akTMBHOCTH KUCIIOT

Psn snexTpooTpuniaTeIbHOCTH

dopMyIIbl A1 PEHICHHs paCYeTHBIX 3aa4

[TopTpeThl yUEHBIX-XUMHKOB (& IIT)

BrrTsikHOM mkad

©CoNOhwWdDE

HabGops!l xuMuueckoi mocyisl

Koaaeknun:

Kayuyxk
Crexio

Ha6op ynobpennmii

Bonokna

[Imactmacca

MeTtannsl ¥ CIIJIaBbl

Ha6op ynobpennmii

Habop xuMudecKux J1eMeHTOB

O N OhWN R

IIpuGopsmi:

Anmapat Kunina

DJNIEKTPOHHBIE BECHI

[TpuGop nJst OMBITOB MO XUMHUU C HIEKTPUIECKUM TOKOM
Hab6op naanBuyansHoro 6a30BOT0 000py/10BaHUS
Ha6op no snexrpoxumun

[Tpubop nnst ompeneneHns cocTaBa BO3ayxa

DKCHKATOp

KonGonarpesarennb

©oOoNOo O~ WDNRE

Juctriuistop



10.2OnexTpuyeckas IInTKa
11.MaruuTHas MelIagka
12.BonsitHas OaHs

Haﬁopbl HECOPraHMIe€CKMX M OPraHuveCKUX pCaKTUBOB IJId MPOBCACHUA XUMHUYCCKHUX
OINIBITOB U ACMOHCTPAIIMOHHBIX IKCIICPUMCEHTOB



Ilpunoosicenue 1.
Ilpumepntii nepeuenv mem npoeKmMHOU u yuedOHO-UCCAE008AMENbCKOU 0eAMEIbHOCU

Ancopb1us - BceoOliee U TOBCEMECTHOE SIBJICHUE.

ANXUMUS-Marvs uiav Hayka?

AHann3 Ka4eCTBEHHOTO COCTaBA JKEBATENbHBIX PE3UHOK OCHOBHBIX IIPOU3BOAUTEIEN U UX
BIIMSIHUE HA OPTaHU3M YEJIOBEKA.

Ananu3z npo0 BOAbI U BO3/IyXa B Pa3JIMYHBIX YACTIX rOPOJA.

AHTUOMOTHKY — MOLTHOE OPYXKHE.

BydepHbie cucTeMbl B OpraHu3Me 4eaoBeKa.

BuTtaMuHbI 1 UX POJIb B AKU3HEIECATEIbHOCTH YEIOBEKA.

Bkuan ydeHbIx — XUMUKOB B 11obeny Haj ¢gamm3zMoM B Benukoit OTeyecTBEHHOM BOMHE.
Bnusaue merona 3aMOpaKMBaHUsl HA KAYECTBO MUTHEBOU BOJIBI.

BiusiHME MUKPOAJIEMEHTOB Ha OPraHU3M PACTEHUM.

Biusinue npoiyKToOB KOPPO3MU Ha PACTUTENIBHBIN U dKUBOTHBIA MUP BOJOEMA.
Bo3HUKHOBEHNE U pa3BUTHE CaXapHOTO MPou3BoaAcTBa B Poccuu.

Bpenna nu ryGnas nomazga?

Bpems B xumun. CKOpOCTh XMMUYECKOW PEAKIUU - OT YETO OHA 3aBUCUT?
Bce o nuiie ¢ Touky 3peHusi XUMUKa

["'1e MOXHO HUCTI0IB30BATh OTPAOOTABIIINE ABTOMOOUIBHBIC ITUHBI?
['eorpaduss XuMHUYECKUX HA3BAHUM.

['uruennyeckne cBOMCTBa HEKOTOPBIX MOIOIIUX CPEACTB.

['panm sipkout Hatypsl JI.1. Menaeneena.

JlomalHss anteyka.

Ecnu g 3a6onero... .

JKeine3o B HaIIEH KU3HU.

3Haete 11 Bbl, U3 4ero cocTouT KOpIyc Balllel aBTOPYUKU?

NmMenHble peakiiu B OpraHnueCKOr XUMUHU.

ﬁon B HaIlIEH KU3HHU.

HUckycctBO hoTorpaduu u Xumus.

Hcnonp3oBaHue OBITOBBIX OTXO/IOB.

Hcnonp3oBanne MUHEPATBHBIX YI0OpEHUH.

Hcnonp3oBaHue HEOPraHMYeCKUX (M OpraHUYECKUX) BEIIECTB B BOCHHOM JIEJIE.
Hcnonb3oBanue HEPTEPOTYKTOB.

Hctopust OTKpBITHS XUMUYECKUX 3JIEMEHTOB.

Kanpuuii ICTOYHUK KU3HU, 310POBbS U KPACOTHI

Karanor 3aHMMaTenbHbIX XUMUYECKUX OTBITOB.

KucnoTtHble ocagku: UX Npupoaa v MocieICTBUS.

Kpacku kuBOW 1 HEKMBOU TPUPOIBI

Kpacota ¢ nomombto xumuu. beiToBass xumus.



Kpucrannsl Bokpyr Hac.

MeTtanibl — MaTepuan Jjisl Co3aHus 1IeIEBPOB MUPOBOI'O UCKYCCTBA.

MO>KHO 1M IOJAYYUTh PE3UHY U3 KAPTOILKH ?

Moromue 1 YUCTALIUE CPENCTBA.

O, mwokomnan! [Tone3Hnoe unm BpeaHOE JTaKOMCTBO?

[InacTmaccel Buepa, CeroaHs, 3aBTpa.

[Tonumepsl — cCOBpeMEHHbIE KOHCTPYKIIMOHHBIE MaTepUaJIbL.

[Toyemy 3yOHOM MOPOIIOK 3aMEHMIIA 3yOHOU macTon?

[Touemy mbLIO MOET?

[IpoTHBOBUpPYCHBIE CPECTBA.

[IpoTuBOMH(EKIIHMOHHBIE CPECTBRA.

[TyTH 3arps3HeHus: IPOJOBOJILCTBEHHOTO ChIPhS U MUILEBBIX MPOAYKTOB KCEHOOMOTHKAMU
XUMHYECKOTO ¥ OUOJIOTMYECKOT0 MPOUCXOKICHUSI.

Pa3BuTuHe nuIieBoii NpoOMBIIIIEHHOCTH

CexpeTbl 0€5103y0011 YIBIOKH

Cummnaruyeckue 4YepHua.

CuHTeTHYEeCKHE BHICOKOMOJIEKYJISIPHBIE COSMHEHUS U TIOJIMMEPHBIE MaTepUaibl HA UX
OCHOBE.

CoBpeMeHHBIE CTPOUTENIbHBIE MATEPUAIIBI B APXUTEKTYPE TOPOIOB.

Conb — 6e3 BUHBI BUHOBATAA.

CpaBHeHUE MUIIEBOM IIEHHOCTU OEJIKOB CheOOHBIX TPUOOB U TOBSXKBETO Msica.

Texnonorust mpousBocTBa Oymaru

TOKCUKaHTBI ¥ aJUIEPTEeHBI B OKPYKAIOIIEH Cpelie.

VYrieBoabl U KX POJIb U 3HAUEHUE B KU3HU YEJIOBEKA.

depMEeHTHI U UX UCIIONIb30BAaHUE B OBITY M Ha TIPOU3BO/ICTBE.

XUMU3aLKs KUBOTHOBOJCTBA.

XWMUKU U JJUPUKU O KEJE3€

Xumus Ha KyXHE.

XuUMUS CO3UIAI0NIAs U pa3pyllaronias OpraHu3M yejaoBeKa (Ha IpuMepe HapKOTUYECKUX
CpEJCTB).

XyJl0’)K€CTBEHHAs LIEHHOCTh M CBOMCTBA CTEKJIA.

[[BeTnk-cemunBeTuK. MccmenoBanue BETOBOM peakIIMM PACTUTENbHBIX TUTMEHTOB IPYIIIIbI
AHTOLIMAHOB HA U3MEHECHUE YCIOBUM OKPYKAIOIIEH CPEBI.

Uto comepXUTCs B YaIIke yasi?



Ilpunoscenue 2

KPUTEPUHU ONEHKHU JOCTUKXEHUA ITPEAMETHbBIX PE3YJIbBTATOB
1. OueHnka ycTHOro orBeTa
OTmeTka «S5 :
- OTBET IIOJIHBIA U NPAaBUJIbHBIM HA OCHOBAHUU U3YUYECHHBIX TEOPUH;

- MarepuaJl U3JI0KEH B ONPEEICHHON JOrMYECKON MOCIeq0BaTeIbHOCTH, JINTEPATYPHBIM
A3BIKOM;

- OTBET CAMOCTOSATEILHBIN.
OT1BeT «4»;
- OTBET MOJIHBIM U NIPAaBUJIbHBIA HA CHOBAHUU U3YUYEHHBIX TEOPHU;

- MaTrcpual U3JI0KCH B OHpC)ICHeHHOﬁ JIOTUYECKOM IMoCJICAOBATCIIBHOCTH, IIPU 9TOM
AOIIYHICHBI ABC-TPHU HCCYHICCTBCHHDBIC OIHI/I6KI/I, HCIIPABJICHHLIC 110 Tp€6OBaHI/IIO YUUTCIIA.

OrMmerka 3»:

- OTBET IOJHBIM, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIOJIHBIH,
HECBSI3HBIN.

OTMeTKa «2»:

- IIpHU OTBCTC O6Hapy}K€H0 HCTIOHMMAaHUC YHallIUMCA OCHOBHOT'O COACPIKaHUA y‘lC6HOFO
MaTcpualia Ujink AOIMYIICHBI CYIICCTBCHHBIC OH_II/I6KI/I, KOTOPEIC yanHHfICH HC MOXCT
HNCIIPABUTDH IIPpU HABOJAIIUX BOIMMPOCAX YUUTCIIA, OTCYTCTBUC OTBCTA.

2. OneHKa 3KCrnepuMeHTAIbHbIX YMEHUH

- O11eHKa CTaBUTCS HA OCHOBAHWUU HAOIOACHUS 32 YUAlTUMUCS U MUCbMEHHOTO OTYETa
3a paboty. OT™MeTKA «5»:

- pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U IIPABHUJIBHO, CACIAaHbI IIPABUJIbHBIC Ha6J'IIOI[eHI/I${ nu
BBIBOJHBI,

- DKCIIEPUMEHT OCYIIECTBJICH MO IJIaHy ¢ YYETOM TEXHUKN O€30MaCHOCTH U MPaBUJ pabOThI
C BEIIECTBAMHU U 000PYI0BAHHUEM;

- TIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHUSI, TTOACPKUBAIOTCS YUCTOTA pab0Overo
MecTa U MOPSAZIOK (Ha CTOJIe, SKOHOMHO MCIOJIb3YIOTCS PEAKTUBBHI).

Or™MmeTKa «4»:

- paboTa BBINIOJHECHA TIPABUJILHO, CASIaHbl MPABUIbHBIC HAOIIOACHUS W BBIBOJIBI, HO TIPH
ATOM IKCIIEPUMEHT IPOBECH HE MOJHOCTHIO MIIH JIONYIICHBI HECYIIECTBEHHBIC OIMOKHU B
paboTe ¢ BemecTBaMu U 000py10BAHHUEM.

OrMeTKa «3»:



- paboTa BBINOJHEHA IPABUIIBHO HE MEHEE YEM HAIOJOBUHY WUJIU JOIYIIEHA CYIIECTBEHHAS
OLIMOKa B X0J1€ IKCIIEPUMEHTA B 00BSICHEHUH, B OPOPMIICHUU pabOThl, B COOJIIOJICHUU
IIPABUJI TEXHUKH O€30IIaCHOCTH Ha paboTe ¢ BELECTBAMM U 000PYIOBaHUEM, KOTOpPas
UCIIPABIIAETCS 0 TPEOOBAHUIO YUUTEIS.

OrMeTKa «2»:

- JIONYyIICHBI JBe (M OoJiee) CYNIECTBCHHBIC OIIMOKH B XO/I€: IKCIICPHUMEHTA, B
00bsICHEHUHU, B 0(popMIIeHUU PabOTHI, B COOIIOICHUM MPABWI TEXHUKU 0€3 OMACHOCTH MPU
pabote ¢ BeuecTBaMu U 000pYyJOBaHUEM, KOTOPBIE YUAIIUICSI HE MOKET UCIIPABUTH JaKe
10 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINIOJIHEHA, Y YYAIIETOCs OTCYTCTBYET AKCIIEPUMEHTAIbHBIE YMEHUS.
3. OuneHka yMeHMIi pemiaTh pacuyeTHbIe 3a1a4 U
OrMeTKa «5»:

- B JIOTUYCCKOM PACCYXJICHHH U PEIICHUHM HET OIIMOOK, 3a]1a4a pericHa palioHaIbHBIM
CIocooom;

OrMeTKa «4»:

- B JIOTHYCCKOM PACCYKJICHUU U PCIICHUA HCT CYHICCTBCHHbBIX OIHI/I6OK, HO 3a/1a4a pCUICHa
HCPAINOHAJIbHBIM CHOCO6OM, WJIN AOMYIIICHO HE Ooiece JABYX HCCYHICCTBCHHBIX OInOOK.

OTMmeTKka «3»:

- B JIOTHYCCKOM PACCYKACHUHN HCT CYIICCTBCHHBIX OI]II/I6OK, HO OO0ITyHICHa CyICCTBCHHAA
OIIMOKa B MaTEMaTHUYECKHUX pacucTax.

O1meTKa «2»:
- UIMEETCS CYIICCTBEHHBIC OITMOKU B JIOTUYECKOM PACCY)KJICHUU U B PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3aJIaHuE.
4. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT
OTMeTKa «5»:
- OTBET IOJIHBIN U MPaBUIbHBIA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
O1meTKka «4»:
- OTBET HEMOJIHBIA WJIM JOMYIIIEHO HE 00Jiee IBYX HECYIECTBEHHBIX OIIMOOK.
OTMeTKa «3»:

- pa60Ta BBIIIOJIHECHA HC MCHCC YCM HAIIOJIOBHMHY, JOIIYIICHA OAHA CYIICCTBCH Hasd OIIMOKa U
IIpHu 5TOM ABC-TPU HCCYIICCTBCHHEIC.

Or™MeTKa «2»:

- paboTa BBINIOJHEHA MEHBIIE, YEM HAITOJOBHHY HIIH COJICPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIn0OOK.

- paboTa He BBINOJIHEHA.



[Tpu olleHKE BBIMOJTHEHUS TUCEMEHHON KOHTPOJIBHOM pab0Thl HEOOXOIMMO YUIUTHIBATH
TpeboBaHus eIUHOTO opdorpaduyecKoro pexuma.

5. OneHka TecToBbIX padoT

TecTsl, cocTosiMe U3 MATH BOIPOCOB MOKHO UCIIOJIB30BATh MOCIE U3YUECHUS KaX0r0
Marepuana (ypoka). Tect u3z 10—15 BonpocoB ucnonab3yeTcs st HIEPUOIUIECKOTO
KoHTpoJsi. TecT u3 20—30 BompocoB HEOOXOUMO MCHOIB30BAThH JIJII UTOTOBOTO KOHTPOJIS.

[Ipu o1ieHMBaHUU UCIIONIB3YETCS CIEAYIONIAs IIKaa; JJIsl TeCTa U3 MSATH BOIIPOCOB
* HET OIMMOOK — OIICHKA «5»;

* 0JIHA OIIIMOKA - OIICHKA «4»;

* JIBE OIIMOKU — OIIEHKA «3»;

* TPU OIIMOKU — OIICHKA «2.

Jnst recta u3 30 BONpoCoB:

* 25—30 npaBUJIBHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUJIBHBIX OTBETOB — OLICHKA «4»;

* 13— 18 npaBUJIBHBIX OTBETOB — OLICHKA «3»;

* MeHbIIIE 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2).
6. Ouenka pedepara

Pedepat onieHnBaeTCs Mo ClIEIyIONIUM KPUTEPHSIM
* coOroIeHre TPeOOBaHMM K ero 0(pOpMIICHHIO;

* HEOOXOTUMOCTD U JIOCTATOYHOCTH JIJISI PACKPBITHS TEMBI IPUBEACHHON B TEKCTE pedepara
uH(dOpMaInH;

* YMEHHE 00ydJaromerocsi CBO00HO u3jaraTh OCHOBHBIC HJICH, OTpaKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYAIOMIETOCS MOHAThH CYTh 33J]aBAEMbIX YWICHAMH aTTeCTAIMOHHOM
KOMHUCCHHU BOIIPOCOB U C(HOPMYITUPOBATH TOUYHBIE OTBETHI HA HUX.



Ilpunoscenue 3

JleMOHCTPALMOHHBIH BAPDHAHT NPOMEKYTOYHOM arTecTauus nmo xumuu 10 kiace
(0a3oBbIil yPOBEHD)

Yacte 1

K kastcoomy 3a0anuto yacmu A 0anvl HECKONbKO 0MEEmos8, U3 KOmopwvix moJjibKo 00OUH
eepuwlil. Bvioepume eepnutii, no Bawemy muenutro, omeem.

Al. (I 6ann) Obmas ¢popmysa apeHOB:

1) CnHZn 2) CnH2n+2 3)CnH2n -2 4) CnHZn-G
A2. (1 6ann) Bemectsa, umetoniue popmynst CHz — O — CHz u CHsz - CH2 — COOH
SABJISIFOTCS
1) romosnoramuy; 2) uzoMepamu;  3) MOJIMMEPAMH; 4) nentuaamu

5)BermecTBa pa3HoOro Kiacca
A3. (16ann) Tonyon MPUHAIIEKHUT K TOMOJIOTHIECKOMY Py
1) ankaHoB; 2) anKWHOB, 3) apeHOB; 4) aJKEHOB

A4. (1 6ann) Peakiuu, B X0/1¢ KOTOPBIX OT MOJICKYJIbI BEIIECTBA OTIICILIAETCS BOJIA,
Ha3bIBAIOT PEAKITUSIMH:

1.  Jerungpartauuu 2.  [lerajoreHupoBaHuUs
3. JlermaporajioreHupoBaHUs 4. HernnpupoBanus

AS5. (1 6ann) KonnuectBo aTOMOB Bojgopoaa B anietone: 1) 8; 2)5; 3)6; 4)7.

A6. (I 6ann) Peakuus cpeabl B BOJHOM pacTBOpe OYTaHOBOM KHUCIIOTHI.
1) eiitpanbHas;  2) kucnasi;  3) coyieHasi;  4) mIeJIOYHAas.

A7. (I 6ann) YKCycHasl KUCIOTa_He Cmyndent BO B3aUMOJICHCTBUE C BEIIECTBOM

1) okcua KaabIuys 3) menp
2) MeTaHoJ 4) nuieBas coaa
AS8. (1 6ann) TlpogykToM TUAPATAIINN STHUICHA SBIISICTCS:
1) kucnora; 2) ciiupt;  3) anbleru; 4) ankan
A9. (1 6ann). llonunponuieH NOJy4yaoT U3 BelllecTBa, (OopMyJia KOTOPOTO
1) CH=CHy; 2)CH=CH; 3)CHs;—-CH,—-CHs; 4)CH,=CH-CHa.

A10. (I 6ann ) K s10BUTHIM BEIIECTBAM OTHOCHUTCSL:



1) stanon; 2) meranon; 3) mpomaHot; 4) rekcaHou
All. ®opmyna peakTrBa I paclo3HaHUs Kpaxmana:
1) Ag20 (am.p-p)  2)FeCls  3)Cu(OH); 4) lapp)
A12. Ankan, 1 MOJIb KOTOPOTO MPH MTOJTHOM CrOpaHuu 00pa3yeT 4 MOJIb BOJIBI:
1) meTan  2)3TaH 3)nponan 4) Oytan
Yactp 2

1. (2 6anna). YcTaHOBUTH COOTBETCTBHE MEXKY :

Peazenm: Peaxmue:

1) Dtanann a) ruapokcu meau (11)

2) I'nuniepun 0) oxcua meau (1)

3) Oranoun B) pPacTBOp MEepMaHIraHaTa KaJus
4) byren r) pactBop xsopuaa xenesa (111)
5) benzon 1) TaKMYC

€) CHUPTOBOM pacTBOp Hoaa

2. (2 6anna). YcTaHOBUTE COOTBETCTBHE MEX/Y peareéHTaMu U TUTIOM PEaKIIUu.

Peazenmut Tun peakuyuu
1) CoHa+ O — a) 3aMelIeHUE
2) CHy— 0) OKHCIICHHE
3) CH;COOH +KOH — B) MPUCOCINUHEHUE
4) CH4+ Cl; — r) oOMeHa

1) pa3JI0KEHHE

3. (2 6anna) YCcTaHOBUTE COOTBETCTBHE MEXKY Ha3BaHHUEM BEIECTBA U €r0 (DOPMYIIOH.

Haszeanue eewecmea Dopmyna
1) anerwiieH a) CHz- CH3
2) MeTaHoI 0) CHs- OH
3) mpomaHoBas KUCJIOTa B) CH=CH

4) atan r) CHs- CHz- COH



1) CH3z -CH,-COOH
Yactb 3 3aoanusn co c60600nvim omeemom

1. (3 6anna). OOBEMHBIEC 10U ATKAHOB B MPUPOJHOM T'a3e HEKOTOPOTO MECTOPOXKICHUS
paBHbI: MeTaH — 82%, 3TaH — 12%, nponan — 6%. OnpeaenuTe uxX MacCOBBIE JOJIH.
2. (4 6anna). Hamumure ypaBHCHHS XUMHUYECKHX PEAKIIU, C TTOMOIIBI0 KOTOPBIX
MO>KHO OCYIIECTBUTD MPEBPAIICHHUS :
CH, — C:H; — CsHs— xnopoenson. JlaiiTe Ha3BaHUsI BEIIECTBAM.



JleMOHCTPALIMOHHBII BAPHAHT NMPOMEKYTOYHOI aTTecTanusa no xumuu 11
KJ1acc (0a30Bblil YPOBEHB)

HNHCTpYKIMSA ISl VIAIAXCS

Ha BbInosHeHHE UTOrOBOM KOHTPOJIBHOM paboThl M0 XuMuu gaetcs 40
MuHyT. PaboTa cocTouT u3 Tpex yacteil, Bkiaoyarouux 10 3aganuil.

K 3amanusm 1-6 npuBoguTcs 4 BapuaHTa OTBETA, U3 KOTOPBIX OJIMH
BEPHBIN.

Ha 3ananue 7-10 HeoOxoaumo ath pa3BepHyThIid 0TBET. [Ipu BhImOIHEHHN
3aJJaHUil 3TOW YaCTH 3aMMIIUTE CHaYaIa HOMEp 3aJaHus, a 3aTeM OTBET K HEMY.

1. Xumuyeckuii aneMeHT, popMyJia BhICIIETO okcuaa KoToporo R,O3, umeer
AJIEKTPOHHYIO KOH(QUTYpalMIo aToMa

a) 1s22s22p®3s23p° 0) 1522522p%3s23p3
B) 1522522p®3s23p®4st ) 1s%2s22p!
2. HaubGomnpIyro cTeneHb OKUCICHHS] XPOM UMEET B COSTUHEHUHN
a) CrSOs 6) CrO  B) KCrO4 1) Cr203
3. C Bojoi1 6€3 HarpeBaHus pearupyer
a) ATFIOMUHUA O) HATpUH B) IIMHK T) MeJb
4. Okcup yriepoja (1V) B3aumMoaencTByeT ¢
a) K20 6) SO, B) Na;SO, r)HCI

5. 'mapokcua antoOMHUHHSI He pearupyer

a) Fe(OH); ©6) NaOH B)H2SOs  1)Ca(OH);
6. Cpena BomHOTO pacTBOpa KapOOHATA KaJIHsI
a) mesnioyHasi 0) Kuciasg B) HEWTpajbHasg T) ciabouieIouHast

/. Hanuiute ypaBHEHUs peakinii, IPOTEKAIOIINX HA KATO/IE U aHOJE, a TAKKE
o0Iee ypaBHEHHE AJIEKTPOIN3a BOJJHOTO PacTBOpa HUTpATa Kallis Ha MHEPTHBIX
AJEKTPOIAX.



8. C KaKkuMU U3 TePEUYNCICHHBIX BEIIECTB OYACT pearnpoBaTh
KOHIICHTpUpOBaHHas cepHas kuciora: HpSO4, AI(OH);, KOH, B,O3, MgO, C, Mg,
BaCl,, Cu ?

JUis OHOM peakliii HOHHOTO OOMEHA HANKCATh MOJTHOE U COKPAIIEHHOE HOHHOE
ypaBHEHHE.

9. Ocy1iecTBUTh IPEBPAIICHUS :
S — AlS; — H)S — CuS
2
K2S

I[J'ISI OKHCJIMTEJIbHO-BOCCTAHOBUTEIbHOM PCaKIIM COCTABBTC BHGKTpOHHLIﬁ OaiaHc
)51 HaﬁJ]PITe OKHCJIINTCIb U BOCCTAaHOBUTCJIb.

10. Bpruucnure 06beM YIIIEKUCIOro rasa (H.y.), MOJYyYeHHOTO MpH
B3aumojericTBun 250 T u3BecTHsAKA (KapOoHaTa Kablus), ¢ pa30aBIeHHON CepHOM
Kkucyiotoit oobemom 300 M1 1 MaccoBoit noneit 20% (motHocTh paBHa 1,14 r\m).
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