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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 oO0Iero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepany, peaqu3yIONIMX OCHOBHbIE 0OOpa3oBaTelbHbIE MPOrPaMMbl, 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 MOAX0/0B K pa3pabOTKe MPOrpamMMmbl 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, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUM K YpPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
[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. PeammsyeTcs Xxumuueckoe 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
MO3HAHUM TPUPOABI U B MaTepUATbHOW XKU3HU 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 MaTepUATBHOW 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
BEILLIECTBEHHOI'O0 COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHUS B3aUMOCBS3M MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN 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 OE30MacHOCTH 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 IS  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 00eCleuYrBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCErO MHOT0oOpasus
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
COCIMHEHUN, a TaKKe Ha YPOBHE CTEPEOXHMMHUYECKHMX U BJIEKTPOHHBIX
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 oOpa30oBaHUs 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
paccMaTpuBaeTCsl HM3YYEHHbIH 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
MEPUOANYECKOrO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMUYECKUX 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 NPUMEHEHUH, 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 OCMBICIUBATH WH(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 0O0YyYaIOUIMXCS MHUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMAHHUS
¢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 COLMATM3ALMU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BUJOB JESATENBHOCTU: pEIHIeHUs NpodsieM, MOHCKa, aHauu3a 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 TJABHBIMHU LEISIMH H3Y4Y€HHUS MpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11kJ1.) siBISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUU Kak  BaHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KJII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHE W TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MTOBCEIHEBHOM XKU3HH;

e Ppa3BUTHUE YMEHHH U CIIOCOOOB JIEATEIILHOCTH, CBI3aHHBIX C HAOIIOJICHUEM U
OOBSICHEHHEM XMMHYECKOr0 OKCIEPUMEHTa, COOJIIOJCHUEM TMPaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ atum, comepxkaTelibHas XapakTEepUCTHKA Elel U 3a1a4d U3ydyeHus
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero oobmiero odpazoBanusa. CeroaHs B
NpernojaBaHud  XMMHUM B OOJbIIEH  CTEMEHM OTHAETCS  MPEAIOouTEeHUE
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 3HAHUN U NMPUMEHEHUS 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,
dbopMupOoBaHWE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKM3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBaHue 'y OOyYarOImIMXCs  KJIIOYEBBIX HABBIKOB  (KJITFOYEBBIX
KOMIIETEHIM), HMMEIOIIUX YHHUBEPCAJIbHOE 3HAYEHUE MJi1 Pa3Iu4YHbIX BHUAOB
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 BIUSHHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOHYIO CPEY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HAHUS MO0 XUMHUHU B COOTBETCTBHUHU C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BATh
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, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOCHHO
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
IPEAMETHI.

OO61iee yncIo 4acoB, OTBEAEHHBIX IS U3YUCHHS XUMUHU, Ha 0230BOM ypOBHE
cpeaHero obmiero oopaszoBanus, coctasisier 68 yacoB: B 10 kmacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henemto).

PabGouas mporpamma 1mo Kypcy «Xumus» (GopMupoBanach ¢ y4eToM pabodei
nporpaMMbl BOcIUTaHus. Pabodas mporpaMma cocTaBjicHa C y4ETOM MOJYJICH
«IIkOMBHBIA YPOK», «IDKCKYpPCHUH U TOXOAbI», «OpraHuzamus MNpeIMETHO —
ACTETHYUECKOM cpenbl», «IIpodopueHTanus», B KOTOPBIX MPEICTAaBICHBI BUABI U
GbopMBI  ACATEIBLHOCTH, OOCCIEYMBAIOIINE  peaTU3aIui0  BOCIUTATEIBLHOIO
MTOTEHITAJIA YPOKa.

Peanuzanus BOCIMTATENHHOTO TOTEHIMANA YpOKa TMPEAToiaraeT CIeAyIOIIne
BUJIBI padOT:

1. Tlpumenenwe Ha YpPOKE HWHTEPAKTUBHBIX (opM paboThl (AMCKycCHH,
KOH(EpEeHIINN, YPOKU —HCCIEOBaHMs, TPYIOBYI0 U MAapHYI paboTy), KOTOpHIE
MO3BOJISIT YCWJIMTHh JOOpOXKEIATEeTbHYI0 OOCTAaHOBKY HAa YPOKE W HE TOJIBKO
MOJIy4aTh OMBIT, HO U MPUOOPETATh 3HAHUS;

2. BxiiroueHne B ypOK UTPOBBIX NPOLEAYP, A1 NOAIEPKAHUS MOTUBALIMU AETEU K
MOJIYYEHHUIO 3HAHU, YCTAHOBKU JI00pOKeNaTeIbHOM aTMOCc(epbl BO BpeMsl YpOKa;



3. IlpoBeneHue MPAKTHYCCKHX M J1AOOPATOPHBIX PabOT, KOTOPHIC IO3BOJISIOT
pa3BUBATh OOIMYIO KYJIBTYpPy O€30MaCHOCTH U KYJIbTYpPY OOIIEHHS, MPHU padoTe ¢
000pyI0BaHNEM W PEaKTHBAMH, C HallapHUKOM IO paboTe, cocoOCTBYIOT Oosee
JAydiieMy — TOHMMAaHWIO  y4eOHOro  mpeamera, (GOPMHUPYIOT MOHUMAaHUE
IIEJIOCTHOCTH OKPYKAIOIEro MUPA.

4. Ucnonb3zoBanne UKT — TexHOMOrMil, KOTOpHIE MOANEPKUBAIOT COBPEMEHHBIE
AKTUBHOCTH O0YyYarOUINXCs;

5. UccnenoBarenbckass U MPOEKTHAsl JIEATENBHOCTb, MO3BOJISIONIAs MPUOOPETATH
IIKOJIbHUKAM HaBBbIK CaMOCTOSITEJIbHOTO PEIIEHUs TEOPETUYECKON MpoOIeMbl,
HaBbIK F€HEPUPOBaHUS W O(OPMIIEHHS COOCTBEHHBIX HJEH, HAaBBIK MyOJIUYHOTO
BBICTYIUIEHUSI TIEPE] ayAUTOPHEHN, HABBIK ApryMEHTHUPOBAHUS M OTCTAMBAHUS
CBOEU TOUYKH 3PEHUS

I[J'ISI AOCTMIKCHHA BOCIIMTATCIIBHBIX 3a/1a49 YPOKa UCITIOJb3YIOTCA COLIMOKYJIIBTYPHBIC
TCXHOJIOTHH.

TCXHOJIOTUATIPUCOCINHCHUA

TCXHOJIOTUA Pa3BUTHUA TCIIOCTHOTO BOCIIPUATHUA 1 MBIIIJICHUA,
TCXHOJIOTHUAPA3BUTUAYYBCTBOBAHUA,
TCXHOJIOTUAPA3BUTUAMOTHUBALINHN,
TCXHOJIOTUAPAZBUTHUAIIMIHOCTH,
TCXHOJIOTUAPA3BUTHUATPVYIIIILI,
TCXHOJIOTHUAPA3BUTHUAPECYPCAYCIICXA,

OCHOBY COIMOKYJIBTYPHBIX T€XHOJOTHUH COCTABIISIET UJI€d aKTHBHOTO OOYYCHHS U
BOCIIUTAHUS, KOTJIa OJTHOBPEMEHHO pa0OTAIOT MSTh ACIEKTOB: COJEPKATEIbHBIMH,
KOMMYHUKATUBHBIN, YIIPABICHUYECKUH, IICUXOJIOTMUYECCKU M, COLMOKYJIbTYPHBIN.

Hcnonb3oBanue axkTUBHBIX (GOpM pPabOThl  SBISIOTCS BaXXHBIM  YCJIOBHEM
MIPEBPAIICHUS OOBIYHOTO YPOKa B BOCIIUTHIBAIOIINN YPOK. ITOCTIOCOOCTBYET:

e OCBOGHHUIO COIMOKYIBTYPHBIX M JyXOBHO-HPABCTBEHHBIX KATErOpUH Ha
yYpOBHE JTMYHOCTHOTO Pa3BUTHS;

o PazButniodPppekTuBHOr0OOIICHUS;

¢ Pa3BuTHIOYIPaBICHYECKUXCIIOCOOHOCTEH;

e @DOopMHpPOBAaHWIO MOTHUBAIIMM HA COBMECTHOE JIOCTH)KCHHE 3HAYMMBIX
PE3YIIBTATOB;

o [IprnoOpeTeHNEeCONMOKYIbTYPHOTOOIIBITA



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XMMHH: €€ BOSHUKHOBECHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKMX BelecTB. [loMonorus, wu3zomMepus. XUMUYECKas CBSI3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUMN:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
IpU HarpeBaHuu (TUIaBlIeHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

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

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KameHHbIN
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOAOpOAaMHU, TOPEHHE), NpUMEHEHHE. BoaopoaHble CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlrs Ha MHOTOATOMHBbIE CIUpPTHI). 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 XUMHYECKHE CBOWCTBA (pEaKLUMU OKUCICHHS UM BOCCTAaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakiys 3Tepru(pHuKalum), MOJTy4eHHE U MIPUMEHEHNE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (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),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
nenoio3pl.  du3nueckue U XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHBIE PEAKLUUU OJAHOATOMHBIX CHUPTOB (OKUCIEHHE 3TaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MPAKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

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

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApHbIE coeauHeHus. [lepBuuHas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATypalus OEIKOB IpU
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

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

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U IPU U3YYECHUU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHUE, HAYYHBIH (PakT, rumnoTesa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MUECKHE 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 UCKOMAeMble, TOTUIUBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
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 HW3MEHEHHUS CBOMCTB XHMHYECKHX 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. Homenknatypa
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 SHEPTUUN TPU XUMUUECKUX PEAKIIHUX.

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.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX 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
KHCJI0poJia, cephl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxxenue meramnoB B llepuonnyeckoi cucTeMe 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, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

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

DKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB W MX MPEBpaLCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAJJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET IPUMECH.

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
IIOJIyYCHUS BAXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEIIOBEKA: IMpaBUjla HCIIOJIb30BAHUSA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHU4YECKOM XMMUHU B 11 Kitacce OCyIIECTBISETCS Yepe3 UCHOJIb30BAaHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIacCUpUKaIUs, TMEepUOJUIHOCTb, HAOJIO/ICHHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (DM3MYECKUE BETWYUHBI U CIUHUIBI UX
WU3MEPEHUs, CKOPOCTb.

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

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

TexHoMOrUsA: XUMHUYECKasl MPOMBIITUICHHOCTh, METALITYpPIrHsi, MPOU3BOIACTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJIEKTPOHHAS MPOMBINUICHHOCTh, 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
oOydJarolmuMHCsT TPorpaMM CpeaHero oOmero o0pa3oBaHusl (JIUYHOCTHBIM,
METanpeIMETHbIM W TpeaMeTHbiM). HaydyHo-mMeToguueckoil OCHOBOM  Jist
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTcCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

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

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUi 0a30BOM HAYKH XUMMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JEeSTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, TMPUCYIIUMH [EJIO0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YE€OHONW M BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIMdHOCTHBIE pe3yJibTaThl OCBOCHHUS TMpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
00y4aroUMXxcs Mo peain3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTHu:

1) rpaskaaHCKOTr0 BOCIUTAHNS:

OCO3HAaHMS 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB 1 00A3aHHOCTEM,
YBaXXEHUS K 3aKOHY W MPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOPMAax U TMpaBUaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TMPU CO3JIaHUU
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 BOCIIUTAHMS

[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
JUTMTENIbHBIX ~ HAOJIOJICHUHM, KPOMOTIMBBIX  DKCIIEPUMEHTAIBHBIX  IOUCKOB,
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, ITUYECKOTO MMOBEACHUS;

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

TOTOBHOCTH OIIEHHUBAaTh CBOE IOBEJCHUE M IMOCTYNKH CBOUX TOBAapULIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH 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 U HENPUATHS 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 AaKTUBHOE Yy4yacTHE€ B PEHICHUUM NPAKTUYECKUX 3ajad
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 TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

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

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHUMAaHHUS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHHMS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUHU [IJII  COBPEMEHHOM
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 Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

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

IEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO Tmpeamera «XuMHUs» Ha
YpOBHE CpeHEro 0011ero o0pa3oBaHus BKIIOYAIOT !

3HaYMMbIe  JUIsI  (OPMUPOBAHUSI ~ MHUPOBO33PEHUS  OOyHarONIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHSATUS, OTPAXKAIOIIIHE
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX Haykax (MarTepusi, BEIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOCHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);

YHUBEpCAJIbHbIE y4eOHbIE IEHCTBUS (IO3HABaTEbHbIC, KOMMYHUKATHUBHBIE,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBHOU
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE PE3yIbTaThl OTPAXAKT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 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 COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [ KJiIacCU(PUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJ0B HAyYHOI'O MO3HAHUS BEIIECTB MU XMMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS UM TPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJIOB IO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTh 51
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalUe: TPUMEHITh MEXKMpeAMETHbIE ((du3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JAMAJIOTa U/Uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMHU TIPHU BHITIOJTHEHUHU
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUs 1 0OMEHAa MHEHUSAMH.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M HCCJIENIOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunboiee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

IHNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

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

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUM MBIIUICHUST U KYJBTYpPbl  JUYHOCTH, €€
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, OJJICKTPOHHAs
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (yHKIMOHAIbHAS TpYIINa,
pajuKall, U30Mepusi, ©30MEPbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3aKOH cOXpaHEHHs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJb30BAaHUU BAXKHEHUIIIMX OPraHUYECKUX BEIIECTB B OBITY U
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCIMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHI HCIIOJNB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
M3rOTaBIMBATh MOJENIN MOJEKYJ OPraHWYeCKHX BEIIECTB /I HIUTIOCTPAIMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne CcoeAuHEHU (yrieBOAOPOAbI, KHUCIOPOI U a30TCOAECpKaIIue
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHbIE COEIUHEHMS), JaBaTh WM Ha3BaHUS 10
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TJIHIEPUH, (EeHON, (opMaibIerus, ameTaabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3uYecKkue U XMMHYECKHE CBOMCTBA TUIHMYHBIX MPEICTABUTENICH pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTallbJIeTUl, MypaBbHUHAsE M YKCYCHAasl KUCIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, AMUHOYKCYCHAsl KUCJI0Ta), MIUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOIHOTO
Colpbsi  (He(Tb, NPHUPOAHBIA Ta3, Yroiyib), CHOCOOBI HX MepepaboTKU WU
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakIuu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO W3 HCXOJIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBIICHUN (HAaOJII0JIeHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIEITUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHUS JMJId TPUHATUS pPEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
OCyJIoOl W Ja00paTOpHBIM OOOPYyIOBaHMEM, a TaKKe IpaBuja OOpaIlCHHS 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
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAYECTBEHHbIE pEAKIUU OPraHUYECKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO JKCIIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

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



chOpMUPOBAHHOCTh ~ YMEHHMH  coOJoAaTh  TpaBUja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS HA KUBbIE OPraHMW3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokaszarens [IJIK, moscHsITh Ha mpuMepax CHocOOBI
YMEHBIICHUSI W TPENOTBPAIICHUS WX BPEIHOTO BO3ACHCTBHSA Ha OPraHU3M
YeJI0BEKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX MO3HAHHs BEIIECTB U
XUMHYECKUX SBICHHM;

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 MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsI pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIIM aTOMOB, HOH, MOJEKYJa, MOJb, MOJSPHBIH 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUA, PACTBOP, DJICKTPOJIUTHI, HEIJIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JTUCCOLMALNSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHHSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUU SI3bIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETallIEHAs U3BECTh, MUThEBAs CO/AA, IUPUT U IPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasi, MOHHAs,, METAJUINYECKasi, BOJOPOJHAsI) B COCTUHEHUSAX, THII
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeaeiIEHHOMY Kiaccy/rpymnme
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa U J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOLYI0, O0BSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «QHEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XMMUYECKUE CBOWCTBA HEOPraHMYECKUMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IMYHBIM IPHU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIMI HOHHOTO OOMEHa, yYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WMOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYCCKUX
BCIIECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pPEaKIUU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

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

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIIMIX, MacChl BEIIECTBA MM 00BEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MpaBuIa MOJIb30BAHUS XUMHUYECKOM
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh yMEHHM TUIAHUPOBATH W BBHINOJHATh XUMUYECKHI
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4eCTBEHHBIE pPEaKIMu Ha cyinbdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YNbTaThl XUMHUYECKOTO0 OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIuu, IHTepHeT U ApyTrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMaCHOCTh BO3JCHCTBUS HA KMBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, MIOHUMAs
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HAaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

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

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HanvenoBanmnepaseios u KoumnuecrBoyacos DJIeKTPOHHbIE
n/m | TeMOpOrpamMMbl Bcero KourpoJbHbiepadorsl | IIpakTuuecKkuepadoTh (wipposeIe)
o0pa3oBaTebHbIEPECYPCHI
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[IpenMeTr opraHUYeCKON XUMUU.
11 Teopus cTpoeHUsI OpraHUYECKUX 3
coennHenuilt A. M. byrieposa
Hroromnopaszneny 3
Paspnen 2.Yriesogopoabt
51 [IpenenbHBICYTIEBOIOPOIABI — 5
aJIKaHbI
59 HenpenenbHble yrieBo10poabl: 6 1
QJIKeHbI, AJIKa/IMEHBI, AITKIHBI
2.3 ApoMaTHYECKUEYTIECBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIIEBOJIOPOIOB U UX MepepadboTka
Utoro no pazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHoBbie 7 1
KucnoThl. CloKHBIE YPUPHI
3.3 VraeBoanl 3 1




Uroro mo paznueny 13

Pasnen 4.A30Tcoaep:kanmmeoprannyecKuecoeInHeHust

4.1 AMuHBl. AMUHOKACIIOTHEL. benku 3

Hroromnopaznemy 3

Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tmactmaccrl. Kayaykn. Bonmokna 2

Uroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 3
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 4
' MHOrooGpa31eBenecTs
1.3 XHUMHUYECKUEPECAKITUN 6 1 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannueckasixumust
2.1 Mertamib 6
2.2 Hemerans 9 1
53 CBs13b HEOPraHUYECKUX U 5
' OpPraHMYECKUX BEILEeCTB
Utoro no pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3HbL
3.1 XUMUS U )KU3Hb 4
Uroronopazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOTPAMME




KasennapHo- TemaTnyeckoenjianupoBanue 10 kiaace

Nor/mt

HaunmenoBanuepasaenoB u Tem

Kou- Boyacos

JlaTa

[ l1an daxr

[ an dakt

[MudpoBbieoOpa3zoBaTeIbLHBIEPECYPCHI

IIpumeyanue

[Ipeamer opraHudeckol xumuu, €€
BO3HUKHOBEHHE, pa3BuTHE 51
3HA4YCHHE

https://resh.edu.ru/subject/29/10/

Teopuss CTpOEHHS OPraHUYECKHUX
coenuHenuii A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU S

https://resh.edu.ru/subject/29/10/

[IpencraBnenne o kiaccupukauuu
OpraHUYeCKUX BELIECTB.
Homenkmarypa (cucremaTudeckas)
)51 TPUBHUAJIBHBIC Ha3BaHUA
oprannyeckux BeuiecTB. CTapTOBBIN
MOHHUTOPHHT.

https://resh.edu.ru/subject/29/10/

AJKaHBI: CcOCTaB H#
TOMOJIOTUYECKUH DS

CTpOCHHE,

https://resh.edu.ru/subject/29/10/

Metran u »3TaH — mpocTeuine
MIPE/ICTAaBUTENH aJTKAaHOB

https://resh.edu.ru/subject/29/10/

AJNKeHBI: CcOCTaB U
CBOMCTBA

CTpOEHHE,

https://resh.edu.ru/subject/29/10/

OTuIeH u
NpocTeuime
QJIKCHOB

IIPOITUJICH —
npeaACTaBUTCIINU

https://resh.edu.ru/subject/29/10/

[IpakTueckas  pabora Ne 1.
«[lonydyeHue sSTuieHa W HU3y4YCHHE
€ro CBOMCTBY

https://resh.edu.ru/subject/29/10/

AJIKaaueHBbl. byraguen-1,3 u
MeTHI0yTauen-1,3. Ilonyuyenune
CUHTETHUYECKOTO KaydyKa W PE3HHbI

https://resh.edu.ru/subject/29/10/

10

AJKMHBI: COCTaB U OCOOCHHOCTH
CTPOCHUA, TOMOJIOTHYECKHUI pAA.

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Auerunen —
MPOCTEUIINNIIPEACTABUTEIIHATKUHOB

11

Brruncnenus o YpaBHEHUIO
XUMHUUYECKON PEaKIuu

https://resh.edu.ru/subject/29/10/

12

ApeHsl:  0OE€H301 W TOJYOI.
TOKCMYHOCTH apEHOB

https://resh.edu.ru/subject/29/10/

13

I'eneTnueckas CBS3b
YTJIEBOJIOPOJIOB, MPUHAUIEKANUX K
pa3InYHbIM KJIacCaM.
IIpomeXyTOYHBIE MOHUTOPHHT.

https://resh.edu.ru/subject/29/10/

14

[Ipuponusie HUCTOYHUKU
YIJIEBOJOPOJIOB: MPUPOJHBIA Ta3 M
MONyTHBIE HEe(TSAHBIE Ta3bl, HEPTH U
MIPOJIYKTHI €€ nepepadoTKU

https://resh.edu.ru/subject/29/10/

15

[Ipuponusie HCTOYHUKHU
YIJIEBOJOPOJIOB: MPUPOJHBIA Ta3 M
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKu

https://resh.edu.ru/subject/29/10/

16

KontponpHast pabota mo pasmeny
«YTIeBoA0POIbD)

https://resh.edu.ru/subject/29/10/

17

[IpenenbHbIe OJTHOATOMHBIE CITUPTHI:
METaHOJI u STAHOIL
Bonopoanascszb

https://resh.edu.ru/subject/29/10/

19

MHuoroaToMHEIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJINLHCPUH

https://resh.edu.ru/subject/29/10/

20

denon: CTPOCHHUC MOJICKYJIbI,
(I)I/ISI/I‘-ICCKI/IG u XHUMHYCCKHUC
CBOﬁCTBa, IMPUMCHCHUC

https://resh.edu.ru/subject/29/10/

21

ANLIeruasr: dbopmanpaerus U
areTaabIerua. AeToH

https://resh.edu.ru/subject/29/10/

22

OIHOOCHOBHEBIE IIpeiebHbIE
KapOOHOBbIE KHUCIIOTHI: MypaBbHHas
U YKCYCHas

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

23

[Ipaktuyeckas  pabora Ne 2.
«CBolicTBa  pacTBOpa  YKCYCHOM
KHCJIOTBD»

https://resh.edu.ru/subject/29/10/

24

CreapunoBas u OJICMHOBas
KHCJIIOTHI, KaK MNpeaACTaBUTCIIN
BBICIHINX Kap6OHOBI)IX KHUCJIOT

https://resh.edu.ru/subject/29/10/

25

Mpina KaK coJiu BBICILINX
KapOOHOBBIX KHCIIOT, UX MOIOIIee
JNEUCTBUE

https://resh.edu.ru/subject/29/10/

26

CrnosxHble 3(pUpbl KaKk MPOU3BOIHBIE
KapOOHOBBIX KHCJIOT.
[M'uaponn3cnoXHBIXI(PUPOB

https://resh.edu.ru/subject/29/10/

27

XKuper:  THIpONW3, TNPUMEHEHHE,
Ouosoruueckas poJib KUpPOB

https://resh.edu.ru/subject/29/10/

28

VYreBoapl: cocTaB, KiiacCUu(PUKAIIUS.
Baxueiimue MPEICTABUTEIN:
TJIF0K03a, PpyKTO3a, caxaposa

https://resh.edu.ru/subject/29/10/

29

Kpaxman w  umemmonoza  Kak
MPUPOIHBIE TOJTUMEPHI

https://resh.edu.ru/subject/29/10/

30

KontponpHast pabota mo pasaery
«Kucnoponconepxkariue
OpraHuyecKue COCTUHEHUS.
HTtOoroBblii MOHUTOPUHT.

https://resh.edu.ru/subject/29/10/

31

AMWHBI: METHJIAMHUH U aHWJINH

https://resh.edu.ru/subject/29/10/

32

AMUHOKHUCIOTBI Kak amQoTepHbIe
OpraHMYecKUe  COCIWHEHHS, HX
O6uosnorudeckoe 3Hayenue. [lentuapl

https://resh.edu.ru/subject/29/10/

33

benku KaK MIPUPOJIHBIE
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

https://resh.edu.ru/subject/29/10/

34

OcHoBHBIC IOHATHUA XUMHHU
BbICOKOMOJICKYJIAPHBIX COCIMHEHUH

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Kanennapno- temaTndeckoenaanuposanue 11 kiaace

Nen/m | HaumenoBanuepaszaenoB u tem | Kou- Bouacos Hata [MudposricobpazoBaTenbHbiepecypehl | [lpumedanue
IInan | ®akr | [lman | Dakr
1 |XUMMYECKHH  ONEMEHT.  ATOM. https://resh.edu.ru/subject/29/11/
DeKTpoHHAs! KOH(QUTYpAIHs aTOMOB
Iepnomaecknii 3aKOH 1 https://resh.edu.ru/subject/29/11/

HepI/IOI[I/IT-IGCKaSI CUCTEMA XUMHUYCCKUX
anemenTtoB JI. M. Menpaeneera, ux
CBA3b C  COBPEMEHHOW Teopuen
CTPOEHUSA ATOMOB

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
XUMHUYCCKUX 3JICMCHTOB n nux
COEIMHEHUH 10 TPYIIaM U IEPHOJIaM.
3HaYeHUE TEPUOTUYESCKOTO 3aKOHA W
CUCTEMbl XMMHYECKUX DJIEMEHTOB
J.1. Menpaeneea B pa3BUTUHU HAYKH.
BxoHO MOHUTOPHHT.

https://resh.edu.ru/subject/29/11/

Crpoenne BemniecTBa. XHUMHUYECKas
CBSI3b, eé BUJIBI; MeXaHU3MBI
00pa3oBaHUs KOBAJICHTHOM  CBS3H.
BonopoanasicBszb

https://resh.edu.ru/subject/29/11/

BanentHocTs.
DIIEKTPOOTpUIIATEIBHOCTh.  CTeneHb
OKHUCJICHUS. BemectBa
MOJIEKYJISIPHOTO M HEMOJIEKYIISIPHOTO
CTpOEHUS

https://resh.edu.ru/subject/29/11/

Ilonsatue o JUCIICPCHBIX CHUCTCMaAXx.
HWctuHHBICE U KOJIJIOUJHBIC PpaCTBOPBHI.
MaccoBas 1015 BellecTBa B pacTBOpC

https://resh.edu.ru/subject/29/11/

KJ'IaCCI/I(I)I/IKaI_[I/IH u HOMCHKIJIATypa
HCOPraHN4YCCKUX COCIMHEHUH.
I'eneTnyeckas CBA3b HCOPraHN4YCCKUX
BCIICCTB, PA3JIMYHLBIX KJIACCOB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Knaccudukarus XUMHYECKUX
peakuuii B HEOPraHWYEeCKOM U
OPraHu4eCcKou XUMUH. 3akoH
COXPAaHEHHs MacChl BEILIECTB; 3aKOH
COXPAaHEHHUs M IPEBPALICHUS] IHEPTUU
MIPU XUMHYECKUX PEAKIIMIX

https://resh.edu.ru/subject/29/11/

Ckopocte  peaknuu.  OOparuMebie
peakuy. XUMUYECKOE PABHOBECUE

https://resh.edu.ru/subject/29/11/

10

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuuHbIX (AKTOPOB Ha CKOPOCTh
XUMUYECKON PEAKIIUN»

https://resh.edu.ru/subject/29/11/

11

DNEKTPOTUTHYCCKAs  JUCCOITHAITHS.
[ToHsiTHE O BOJOPOJHOM IMOKa3aTele
(pH) pacTBopa.
PeakuunnonnoroooMena.
I'mpponuzoprannyeckux )51
HEOPraHUYECKUXBEIIECTB

https://resh.edu.ru/subject/29/11/

12

OKHUCITUTENTFHO-BOCCTAHOBUTEIIEHBIC
peakuuu. [lonstTHe 00 »3neKTposm3e
pacIyIaBoOB U paCTBOPOB COJICH

https://resh.edu.ru/subject/29/11/

13

KouTtponpHast pabora mno pasneny
«Teopernyeckre OCHOBBI XUMUM»

https://resh.edu.ru/subject/29/11/

14

Mertamisl, ux MOJIOKEHUE B
[Tepuoanueckoit CUCTEME
XUMHUYecKuXx  anemento J[. .
MenneneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB.
OO6muedpu3nIecKUeCBONCTBAMETAIIIIOB

https://resh.edu.ru/subject/29/11/

15

CrunaBbl METaJUIOB.
ONEeKTPOXUMHUYECKUAN psn
HanpsHKeHUH METaUIOB

https://resh.edu.ru/subject/29/11/

16

XHUMHUYECKHE CBOMCTBA BaKHEHIINX
METaJJIOB (HATpUM, Kanuid, KalbIuH,
MAarHui, QTFOMHHUIA ) 51 1504

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

COCIMHECHU. [IpomexyTOUHBII
MOHUTOPHHL.

17

XUMHUYECKHE CBOKMCTBA XpOMa, MEJIA U
HUX COeIUHEHUN

https://resh.edu.ru/subject/29/11/

19

XHUMHYECKHE CBOMCTBA ITMHKA, JKeJe3a
1 UX COCTUHECHUH

https://resh.edu.ru/subject/29/11/

20

[Ipaktuyeckas pabora Ne 2. "Pemenue
OKCTIEPUMEHTAIBHBIX 33/1a4 IO TeMe
«Metasub»"

https://resh.edu.ru/subject/29/11/

21

Hemeramnasl, uX  TMOJOXKEHHE B
[Tepnoanueckoit cucreMme
XUMHUYeCcKuX  anemenTto J[. .
MenneneeBa u 0COOCHHOCTH
CTPOEHUS aTOMOB

https://resh.edu.ru/subject/29/11/

22

DuU3NYECKUE CBOMCTBA HEMETAIUIOB.
Amnorponus HEMETAJUIOB (Ha
npuMepe KHCIIopoja, cepsl, ¢ocdopa
1 yrieposa)

https://resh.edu.ru/subject/29/11/

23

XUMHUYECKHEe CBOMCTBA TaJIOTEHOB,
CEphl U UX COCTMHEHUI

https://resh.edu.ru/subject/29/11/

24

XUMHAYECKHE CBOMCTBA a3oTa,
dhocodpa 1 BX COCTUHCHUI

https://resh.edu.ru/subject/29/11/

25

XUMHUYECKHE CBOWCTBA  YIJIEpoOja,
KPEMHUS U UX COCTUHEHUIM

https://resh.edu.ru/subject/29/11/

26

[Ipumenenue BOKHEHIINX
HEMETAJIJIOB M UX COCJAMHEHUN

https://resh.edu.ru/subject/29/11/

27

O06006111EHNE u cucTeMaTru3alus
3HaHuii 1o Tteme «Hemeramas».
Brrancnenus 1o YpaBHCHHSIM
XUMHYECKUX peaxiuit 51
TEPMOXUMHUYECKHE PACUETHI

https://resh.edu.ru/subject/29/11/

28

[Ipaktnyeckas  paGora  Ne 3.
«PerieHne sKcriepuMeHTaNbHbIX 3a/1a4
o reme "Hemerasuibl"»

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

29

KontponeHast pabota 1o Temam
«Mertamns» u «Hemerais».
WTOroBslii MOHUTOPHHL.

https://resh.edu.ru/subject/29/11/

30

HeOpFaHI/I‘IeCKI/IG U  OpPraHnu4CCKue
KHUCJIOTHI. HeOpFaHquCKHe u
OpPraHn4CeCKUC OCHOBAHU A

https://resh.edu.ru/subject/29/11/

31

AmoTepHBIE  HEOpraHWYECKHEe U
OpraHWYECcKUe COCITMHEHUSI.
I'eHeTnyeckas CBSI3b HEOPTaHHMUSCKUX
Y OPTaHWYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

32

Pons XNUMHH B oOecrieueHnun
OKOJIOTUYECKOH, DHEPreTHUECKOW W
NUIIeBo  0e30MacHOCTH, pa3BUTUU
MCEIUITUHBI

https://resh.edu.ru/subject/29/11/

33

[IpencraBnenuss 00 OOMMX HAYIHBIX
anHanax HpOMI)IHIJ'IeHHOFO
TTOJTYYCHUS] BAKHEHUIIINX BEIICCTB

https://resh.edu.ru/subject/29/11/

34

YenoBek B MHpe  BEHIECTB U
MaTepHajoB

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

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

* Xumus, 10 knacce/ I'abpuensu O.C., OO011ecTBO ¢ OrpaHUUYCHHOM
0TBeTCTBEHHOCTHIO «/IPODA»; Akiinonepnoe o0ectBo «M3narenscTBo
«IIpocBenieHue»

* Xumus, 11 knacce/ T'abpuensa O.C., OO1ecTBO ¢ OrpaHUUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Metoaudeckoe nmocooue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
HposnoBa, B. B. Jlyauna «Xumus. YriryOneHHbIN ypoBeHb. 11 kiacey:
meroandeckoe mocooue/B. B. Epemun, A. A. Jlpo3nos, . B. Epemuna, H. B.

Bonkosa, H. B. ®upcrosa, 2. 0. Kepumos. — M.: JIpoda, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://school-collection.edu.ru - Equnas komiexius nudpoBbiX
00pa3oBaTeIbHBIX PECYPCOB

2. Sdamgia.ru — oGpa3oBaTeNbHBII MOPTAN JUIS TIOATOTOBKH K 3K3aMEHaM:

3. https://sdamgia.ru/

4. https://soc-ege.sdamgia.ru



	Рабочая программа по курсу «Химия» формировалась с учетом рабочей программы воспитания. Рабочая программа составлена с учетом модулей «Школьный урок», «Экскурсии и походы», «Организация предметно – эстетической среды», «Профориентация», в которых пред...
	Реализация воспитательного потенциала урока предполагает следующие виды работ:
	1. Применение на уроке интерактивных форм работы (дискуссии, конференции, уроки –исследования, групповую и парную работу), которые позволят усилить доброжелательную обстановку на уроке и не только получать опыт, но и приобретать знания;
	2. Включение в урок игровых процедур, для поддержания мотивации детей к получению знаний, установки доброжелательной атмосферы во время урока;
	3. Проведение практических и лабораторных работ, которые позволяют развивать общую культуру безопасности и культуру общения, при работе с оборудованием и реактивами, с напарником по работе, способствуют более лучшему пониманию учебного предмета, форми...
	4. Использование ИКТ – технологий, которые поддерживают современные активности обучающихся;
	5. Исследовательская и проектная деятельность, позволяющая приобретать школьникам навык самостоятельного решения теоретической проблемы, навык генерирования и оформления собственных идей, навык публичного выступления перед аудиторией, навык аргументир...
	Для достижения воспитательных задач урока используются социокультурные технологии:
	 технологияприсоединения;
	 технология развития целостного восприятия и мышления;
	 технологияразвитиячувствования;
	 технологияразвитиямотивации;
	 технологияразвитияличности;
	 технологияразвитиягруппы;
	 технологияразвитияресурсауспеха;
	Основу социокультурных технологий составляет идея активного обучения и воспитания, когда одновременно работают пять аспектов: содержательный, коммуникативный, управленческий, психологический, социокультурный.
	Использование активных форм работы являются важным условием превращения обычного урока в воспитывающий урок. Этоспособствует:
	 Освоению социокультурных и духовно-нравственных категорий на уровне личностного развития;
	 Развитиюэффективногообщения;
	 Развитиюуправленческихспособностей;
	 Формированию мотивации на совместное достижение значимых результатов;
	 Приобретениесоциокультурногоопыта
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