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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 00pa3oBaTENbHONW MPOTpaMMbl CPEIHET0 OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIMX OCHOBHbIE OOpa3oBaTelbHbIE MPOrPAMMBI, 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 MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1ielt cTpareruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHs O00yUYaIOIIMUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMs, PE3yabTaTOB OOy4YeHMs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBEpIIAIONIMM OSTaloM pealu3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[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 TPUPOAHON cpene. Peamusyercss xumuyeckoe 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 TMPUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBA, a Takke 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 CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
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'O COCTAaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B coorBercTBUM ¢ OOmMMH UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
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 «OOm@as W HEOpPraHWYecKas 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 o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
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
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
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 CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
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
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
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
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero 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
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



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

Envnasg cucrema 3HaHMM O BaXXKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHUHU, a TAKKE O XUMHUYECKHUX PEAKLUMSIX, UX CYUIHOCTH M
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMH COJEPkKAHUSA, HMEIOIIMMH KYJIbTYPOJIOTMYECKU W NPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAOT
BBIITYCKHUKY OPUEHTUPOBAThCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0siemMax, CBA3aHHBIX C XUMHUEH, KPUTUUYECKHM OCMBICIUBATH HMH(OpMaILUIO 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 OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agay  BOCIUTAHMS, Pa3BUTUS M COLMAIM3ALNU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUHU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMETa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBbHBIX  YYEOHBIX JIEMCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIs
pa3MYHBIX BHUJOB JESATENBHOCTU: peIHIeHUs NpodOjeM, IOHUCKa, aHalu3a MU
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 CPEAHEro 0o01Iero oopazoBaHus, IpyU ONpPEaeICHUN
COJIEpKATEeJIbHOM XapaKTEPUCTUKHM LEJIed HU3y4YeHMs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JESATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KynbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW W3y4YeHUS
MIPEIMETA SBJISIETCS BIIOJHE ONPABIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH HW3Y4YEHHs IpEeIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBsIFOTCSA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATUS, (DyHIaMEHTalIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE S3blKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUIECTB M XMMHYECKUX peaKUuid, HEOOXOAUMBIX I MNPUOOpEeTeHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOILIUX MECTO B MPUPOJIE, B IPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM TpPaBUI
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJeH U 3a/lay U3ydyeHUs
npeIMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpeaHero obmiero odpazoBanusa. CeroaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM 1npU U3yYeHUH HpeamMeTa «XHUMHS» JTOMUHHPYIOLIEEe
3HauEHUE MPUOOPETAIOT TaKKE eI U 3a7a4H, KaK:

azanTamnus 00y4yarouuxcsl K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSATEIBHOMY NPUHATHIO T'PAaMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dopMupoBanue 'y OOyYarOmIMXcsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIETEHI[UI), HMMEIOIIUX YHHUBEPCAJbHOE 3HAYEHUE JMJISI Pa3IUYHBIX BUOB
JESTENBHOCTH: PEIIeHUs MpoOeM, MOUCKa, aHanu3a u 00paboTku WH(pOpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBITa JACATENBHOCTH, KOTOpas 3aHUMAET
BA)XHOE MECTO B TMO3HAHUM XUMHUH, a TaKXKe Jid OLEHKH C TMO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKa U IPUPOJHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
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, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydawImuxcs YyOeKIEHHOCTM B TYMaHHCTHYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONIH30BAHMS, TTOTIOJIHEHHS YHEPTETUYECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BaHUS TOJIYYCHHBIX 3HAHUW IS TPUHSATUS 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 ynco 4acoB, OTBEAEHHBIX ISl M3YUEHUsI XUMUHU, Ha 0a30BOM 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).



COIAEPKXAHUE OBYYEHUA

11 KJIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XAMUYECKUA dneMeHT. ATtoMm. Sapo aroma, H30TONBIL. OJNEKTPOHHAsS
000J104YKa. DHEPreTUYECKUE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs] AJIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepUOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMu4deckux aeMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHUs
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXHBIX BEIIECTB IO TpynnaM H TepHoaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKON CBS3U
(xoBaJIeHTHAsl HEMOJSIpHAs M TOJSApHAsl, MOHHAs, MeTa/uinyeckas). MexaHu3MbI
o0pa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHas cBa3b. BaleHTHOCTh. DNEKTPOOTPUIIATENBHOCTD.
Crenenp okucneHus. IoOHbI: KATHOHBI U AHUOHBI.

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

[lonsiTue o nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAaCTBOPBI.
MaccoBas 10Ji1 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K PAa3IMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kiaccupukanuss — XMMUYECKHMX — PEakIHd B
HEOPraHUYECKONM M OpPraHMYECKOM XHMMHH. 3aKOH COXPAHEHHUsS MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnun Jle [laTense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35eKTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoanyeckas cuctema xumudeckux snemenTos I, M.
MenneneeBay, U3ydeHUE MOJENed KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOpPO/ia B MPUCYTCTBUM KaTAIU3aTOPa, ONPEACIECHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHHMBEPCAJIBHOIO HWHIUKATOpa, pEeakUuu HOHHOTO OOMeHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PaCU€Thl, PaCU€Thl C HCMOJb30BAHUEM TOHSTUS «MaccOoBas
JIOJIs1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETALIOB. AJUIOTPONUS HEMETAIOB (HAa TpuMepe
KHUCIIOpoJia, cephl, hochopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. Ilonoxenue meramnoB B Ilepuoguueckoint cucreMe XUMHUYECKHUX
anemenToB JI. . MenpaeneeBa. OcoOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTasuioB. O6mme ¢gusznyeckue cBoicTBa MeTauioB. CIUiaBbl METALIOB.
DJIEKTPOXUMUUECKUH PsiJl HANPSIKEHUN METaJIIIOB.

XUMHYECKHE CBOMCTBA BaKHEUIIMX META/UIOB (HATPHM, Kalul, KaJbIWH,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mme crocoObl MOTy4YeHUs METauioB. [IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHUS BEUIECTB M HX NPEeBpallCHUN:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE TUIPOKCHIA aTIOMHUHUS C pacTBOpaMu
KHUCJIOT U HIEJI0Yel, KAUeCTBEHHBIE PEaKI[MU Ha KATUOHBI METAIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter maccel BemecTBa Wi 00BbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OHO
W3 BEIIECTB UMEET MPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpenacraBnenuss 00 OOMIMX HAYYHBIX MPHUHIUMIAX TPOMBIILJIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUaibl JJIs AJEKTPOHUKHA, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAIbHbIC
yI00peHus.

XUMHSL U 3J0pPOBbE 4YEJIOBEKA: IPABUJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpErnapaToB OBITOBONW XUMUU
B MOBCEJHEBHOU KU3HMU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOOmed |
Heopranmueckoi xumuu B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 UCTOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHUHTE3, KilacCUPUKALUI, TEePUOJAUYHOCTb, HAOIIOIEHNE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MYECKHE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPENnaparoB, IMPOU3BOACTBO KOHCTPYKLUHOHHBIX MAaTEpPUATIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



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-AESATEIBHOCTHBIM IMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEINICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCsl PYKOBOJCTBOBATHCS B CBOEHU
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

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

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS NpenMera «XUMHUS» JOCTUTAIOTCS B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHHS,  CIIOCOOCTBYIOIIMMH  IpoOIlEccam
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
oOydJarommXxcs M0 peaqu3aiuy MPUHATHIX B OOIIECTBE 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 IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YU4EOHOU ESATEILHOCTH;

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 JIOCTHMIKEHUS HAYKH €CTh Pe3yjbTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
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 BOCIIUTAHMS

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 MOBEJECHUE M IMOCTYNKH CBOUX TOBApHIIEH ¢
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3WYECKOMY W
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOT0 MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOMINUX 3JOPOBbIO M KU3HU JIIOICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATEeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOUM, TBOPYECKOM M  JOpPYrUxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUH IO XUMUH;

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 XUMHUHU, HHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

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

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COIUATIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOJArOMpUSITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMU B ITO3HABATEIbHOM, KOMMYHHMKAaTHBHOM M COLMAJIbHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

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

NOHMMAaHUS CHEeUU(PUKM XUMUU KaKk HAyKH, OCO3HaHHs €€ pOoJlu 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
MIPUPOJITHOTO PAaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPIreTHUYECKOW, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BaTh



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 HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30oBaHUIO0, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUH 10 XUMHUHU 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 O6III€I‘O O6paSOBaHI/IH BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
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, SHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

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

PETYISATUBHBIC), o0ecrieYnBarOIINe dbopmupoBaHue (G yHKIIMOHATBHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

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

MeranpegMeTHbIE PE3yiabTaThl OTPA)XarT OBJIAJCHUE YHHBEPCAJIbHBIMHU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LESAMU;

HCTIOJIb30BATh MPU OCBOCHWH 3HAHWM MPHUEMBI JIOTUYECKOTO MBIILUICHUAS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

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

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIOIB3YEMbIE B XUMHUU CUMBOJINYECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — MPU PEIICHUU Y4eOHBIX IO3HABAaTEJbHBIX M MPAKTUYECKUX 3ajad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

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

(dbopMynHpoBaTh LIETU U 3314l UCCIIEIOBAHUS, UCTIOIb30BATh MOCTaBICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHMPOBAHHMS M IMPOBEIACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOACIAHHON padboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MMOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHHIO pa3IHMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTHUBOPEYNBOCTH;



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 WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKUE) 3HAKK U CUMBOJIBI, POopMyIibl, a00OpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJaieHNe YHMBEPCAJIbHBIMY KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JMCKYCCUM,  BBICKa3blBaTh  HACH, (OPMYIUPOBATH CBOU  MPEJIOKECHUS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUNA MYTEM COTJIACOBAHUS IMO3HIMA B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBi1ajieHNe YHUBEPCATBHBIMHU PeryJasTHBHBIMH JeHCTBUSMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIIENOBaTEIbCKUX 3a/ad, BbIOUpATh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CamMOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI
11 KIJACC

IIpeaqmeTHBIe pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckKas
XUMUSD OTPAKAIOT:

chopMHUPOBAHHOCTh  TPEACTABICHUM: O XUMHYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a1a4
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralONe MOHATUS (XMMHUYECKUH BJIEMEHT, aToM, u30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJSIPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTENIEHbh OKUCIICHUS, XUMHYECKasl CBS3hb
(KoBaJIeHTHAsI, MOHHAS, METAJTMYECKasi, BOJIOPOJIHAS ), KpUCTA/IMUECKasl peméTka,
TUTIBI  XUMUYECKUX  pEeakIuid, pacTBOp, DJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOU PEaKIMKM, XUMHUYECKOE PAaBHOBECHUE); TECOPUM M 3aKOHBI (TeopHs
BJIEKTPOJIMTHUYECKOM Aucconumanuu, nepuoaunuyecku 3akoH . M. Menneneesa,
3aKOH COXPAaHEHHUs MAaCChl BEIIECTB, 3aKOH COXPAaHEHUs W MPEBPAIICHUS SHEPTUU
IpyU XUMHYECKUX PEAKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIGKAIIUE B OCHOBE MOHMMAaHUSA MPUYUHHOCTH H
CUCTEMHOCTH XUMHUUYECKUX SIBJICHUM, (PAKTOIOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH M 0€30MMacCHOM MCTOJb30BaHUU BOKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIOBEKA,;

c(hOpMHUPOBAHHOCTh YMEHUM BBISABIIATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBAaTh UX B3aMMOCBSI3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS TPHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBpPAIICHU;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJB30BATh XUMUYECKYH) CHMBOJIUKY IS
cocTaBieHus (OpPMYJ BEIIECTB U ypaBHEHUNW  XHUMHUYECKHX  PEaKIIHM,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeHIeCTB (yrapHbl Ta3, YIJIEKUCIBIM Ta3, aMMHakK, TamicéHas
U3BECTh, HETAIIEHAS U3BECTh, TUThEBAs COAA, MUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OINPEIEIATh BAJICHTHOCTh M CTCTICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCAMHEHMSX Pa3IMYHOTO COCTaBa, BUJ XMMHUUYECKOMH
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJNIMYECKasi, BOJIOPOAHAS) B COCIMHEHUSX, THUII
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOTO BeEIlecTBa (aTOMHAas, MOJEKYJsSpHasi,
HMOHHAs, METAJNIUYECKasi), XapakTep Cpeabl B BOJHBIX paCTBOpPAX HEOPraHUUYECKUX
COCJIMHCHUIA;

c(hopMUPOBAaHHOCTH YMEHUH YCTaHaBJIUBATh MIPUHAJIC)KHOCTD
HEOPraHMYECKUX BEMIECTB IO WX COCTaBY K ONPEACIIEHHOMY KIacCy/Tpymime
COeIMHEHUM (MPOCThIC BEIIECTBA — METAJJIBI U HEMETaJUIbl, OKCHJIbl, OCHOBAHUS,
KHUCJIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PaCKpbIBATh CMBICI MEPUOANYECKOTO 3aKoHa JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, O0OBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dSJIECKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoi CUCTEMBI
XuMu4Yeckux djemeHtoB JI. M. MenpgeneeBa, HCIONb3ys MHOHATHA «S-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHMSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAUHECHUM
1o nepuojam u rpymnmnam [lepuoandeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKJAaTh CYIIECTBOBAHME TE€HETHUUYECKOW CBSI3M MEXIY HEOPraHUYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIIUU IO
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY PEarupyrolnX BEUIECTB, TEMJIOBOMY
s dekTy peakiuv, U3MEHCHHIO CTENEeHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUW COCTABIISTH YpPaBHEHHUS pEaKUUW pPa3IMUHbIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCIIOBUS, IIPU KOTOPBIX 3TU PEAKIUU UAYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBbI COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEUIECTB, pacCIO3HABATH
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHMH  pacKpbhIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUYECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IMPOMBINUIEHHOTO MMOJYYEHUs CEPHOW KHUCIIOTHI, aMMHAKa, a
Takke CHOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUNAX |
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHATUS «MaccoBasi JOJisl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM ra3oB
MPU XUMUYECKUX PEaKIHIX, MAaCChl BellleCTBa WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIMU



BEILIECTB, TEIJIOBOTO 3(P(eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCy/Iol U JTabopaTOpHBIM O00OpYAOBaHUEM, a TaKXKe MpaBUiia OOpalleHUs: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMUYECKHUX OIbBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHHEe MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaau3aTopa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOW pEeaKIuw,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPUI-AaHUOHBI, HA KaTUOH aMMOHUS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHUU C BEIIECTBAMH M JJA0OpaTOPHBIM 000PYI0BaHHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OHKCIepuMeHTa B ¢dopMme 3alucH
ypaBHEHUN COOTBETCTBYIOIIUX peakiuid u ¢GHopMyITUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XUMUUECKYIO
UHPOpMAIIMIO, TIONYYaeMYyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAaHHOCT, ~ YMEHHUH  COOJIONATh  MpaBWia  SKOJOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY WU TPYIOBOW JESATEIBHOCTH B IEIAX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokasarens [IJIK, mosicHATh Ha mnpuMepax CHocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/ICMCTBUS HA OPraHNU3M YEJIOBEKA;

JUisi 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUI;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadueHui JI. bpaiinsg nis 3anmucu XMMHUYECKHX

dbopmy.



TEMATHUYECKOE IINIAHUPOBAHUE
11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cuctema XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Meraib
2.2 Hemerans 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKU

CTpOGHI/Ie BelllecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BO,Z[OpOI[HaSI CBA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenb okucneHus. Bemniectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

Ilonsatue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.




MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Knaccugukanus 1 HOMEHKIaTypa
HEOpraHWYECKUX coenHeHni. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

Knaccugukamms XuMIHUECKUX peakuuii B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U MIPEBPALICHUS YHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

11

DnekTpoauTuyeckas guccouuanus. [loustue
0 BoJiIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENHEHO-BOCCTAHOBUTEILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJIEi

13

KonTponsHas pabota no pazzaeny
«Teopernyeckre OCHOBBI XUMUM»

14

Mertanisl, ux nosoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemeHToB JI. U.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. O01ue ¢puznyeckre cBONCTBa




METAJLJIOB

15

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpsHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX
METaJUUIOB (HATpUH, KaJui, Kaablui, Maraui,
QIIOMHHMI) U UX COETMHEHUI

17

XHWMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COCIMHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COeqUHEHNN

19

[IpakTnueckas pabota Ne 2. "Pemienue
SKCMEPUMEHTAJIbHBIX 33/a4 10 TeMe
«Mertamis»"

20

HemeTtamnel, MX IOJI0KEHHE B
[Tepuonnueckoit cucreMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIOB.
AnnoTponus HEeMeTauIoB (Ha pumepe
KHCJIOpoia, cepsl, hochopa u yriepoaa)

22

XHUMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI M X
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEIUHEHNN

24

XHUMHUYECKUE CBOWCTBA yriepoaa, KpeMHUs U
HUX COeIUHEHUN

25

[IprMeHeHne BaXXHEUIINX HEMETAUIOB U UX
COEIMHEHUN




O000111eHHE ¥ cUCTEMATH3AIMS 3HAHUH 110
Tteme «Hemeramiey. Beruncnenus mo

26 YPaBHEHUSM XHMHUYCCKUX PEAKIIUH U !
TEPMOXHUMHYCCKHE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME 1
"Hemeramasr"»

28 KonTponbnas pabora no temam «MeTtasibiy» 1
u «HemeTamin»

29 Heopranudeckne u opraHudecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKrie OCHOBAHUS
AmpoTEepHBIE HEOPTAaHUIECCKHE

30 opraHuyeckue coenuHeHus. [ eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTaHUICCKUX
BCIICCTB
Ponp xuMuu B 00ecIieueHIH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OMMUX HAYYHBIX

32 MPUHIIUATIAX TPOMBIIIICHHOTO MTOTYyYCHUS 1
BA)KHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

11 KJIACC

Koxa
npoBep
f1eMOro
pe3yJib
Tara

IIpoBepsiemble MpeAMeTHBIE pPe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOI
NporpamMmbl cpeaHero o0uero oopa3oBaHus

1 Teoperuueckue OCHOBBI XUMUH

Brnanenue cucreMol XMMUYECKHUX 3HAHWUK, KOTOpas BKJIKOYAET: OCHOBOIOJIATAOIINE MOHATHUS
(XMMHYECKUI 3JIEMEHT, aTOM, JJICKTPOHHAast 000JI0UKa aTtoMa, S-, p-, 0-3eKTpoHHbIe OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb, J3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBsI3b, MOJb, MOJIIpPHAsi Macca, MOJSIPHBIA OO0BEM, KpUCTALTMYECKas PelIéTka,
TUTIBI XUMHUYECKUX PEAKIMKA (OKHCIUTEIHHO-BOCCTAHOBUTEBHBIE, 9K30- U SHIOTEPMHYECKHE,
11 peakiud HWOHHOTO OOMEHAa), PacTBOp, JIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOJIUTHUECKAS
' JIMCCOIMAIUsA, OKHCIIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XWMHUYECKOW pEaKIUu, XUMHUYECKOE
PaBHOBECHE); TEOPHUHU U 3aKOHBI (TEOPUsI AIIEKTPOIUTUIECKON auccoruanmu, llepuoanueckuit
3akoH /.M. MeHneneeBa, 3aKOH COXpaHEHHSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI SI3bIK
XUMUH, (DaKTOJIOTHYECKUE CBEICHUS O CBOWMCTBAX, COCTaBe, MOJIY4YEHUH U 0Oe30MacHOM
WCHOJIb30BAHNU BKHEUIIINX HEOPTraHUYECKUX BEILECTB B ObITY U MPAKTHUECKOM eI TeNbHOCTH

YCIO0BCKa

ChopmupoBaHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE MPU3HAKKA M B3aMMOCBS3b HW3Y4YE€HHBIX
12 MOHATHM, NPUMEHSATH COOTBETCTBYIOIIME TMOHSTHUS MPU OIMUCAHUM CTPOCHUS U CBOMCTB
HEOPraHMYECKUX BEIIECTB M MX MPEBPALICHHI; BBIABIATH B3aUMOCBSI3b XMMHUECKUX 3HAHUH C

IOHATUAMU U MPCACTABICHUAMU APYTI'UX €CTCCTBEHHOHAYUYHBIX IIPEAMETOB

13 BJ'Ia,Z[eHI/Ie OCHOBHBIMHU ME€TOJaMH HAYYHOI'O IIO3HAHHA BCIICCTB M XMMHYCCKUX SIBJICHUM

(mabmoieHue, U3MEpeHUe, SKCIEPUMEHT, MOICTUPOBAHKE)

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ onpeaciIATbL BAJICHTHOCTb W CTCIICHb OKHUCIICHUSA XUMHYCCKHX
1.4 QJICMCHTOB B COCIHMHCHHAX pPa3JIM4YHOI'O0 COCTaBa, BHI XUMHYECKOM CBSI3HU (KOBaHeHTHaH,
HMOHHas, MCTAJLJIMYCCKasd, BOI[OpOI[HaH) B COCIHMHCHUAX, THII KpHCTaHHquCKOﬁ peI_HéTKI/I

KOHKPCETHOI'O BCIICCTBA (aTOMHaSI, MOJICKYJIsIpHasA, HOHHAs, MeTaJ'IJ'II/ILIeCKaH)

15 ChopmupoBaHHOCTh yYMEHMI ONpPENENATh XapakTep Cpeldbl B BOJHBIX PacTBOpPax

HCOPraHN4YCCKUX COE€OUHEHUI

ChopMUpOBaHHOCTh YMEHHS KIacCHU(PUIUPOBATh XHUMHMUYECKHE pEaKIMM [0 Pa3IMYHBIM
1§ | "pusHaKamM (4ucily M COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH,
U3MEHEHHIO CTeNeHeH OKHUCIEHHS JJIEMEHTOB, OOpaTHUMOCTH  peakiUH, Y4acTHIO

KaTaJln3aropa)

1.7 C(bOpMHpOBaHHOCTB yMCHI/Iﬁ COCTaBJIATb YPpAaBHCHUA peaKL[I/Iﬁ Pa3JIMYHBIX THUIIOB, ITOJIHBIC U




COKpAIIE€HHBIE YPABHEHUSI PEaKUMii MOHHOTO OOMEHA, YYUTHIBAS YCIOBHUS, IPU KOTOPBIX 3TH

peakiuu UAYT 0 KOHIIA

1.8

CdhopmupoBaHHOCTH YMEHHUI MPOBOJNTH PEAKIINH, TIOATBEPKAAOIINE KAYECTBEHHBIA COCTaB
pa3IMYHBIX  HEOPraHMYECKUX  BEUIECTB,  pACIO3HABATh  OMNBITHBIM  IIYTEM  HOHBI,

IIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

1.9

ChopmMupoBaHHOCTE YMEHHH pacKphIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX

peaxkiuii oCpeCTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX peakLUi

1.10

ChopmupoBaHHOCTE YMEHUH OOBSICHITH 3aBHCHMOCTh CKOPOCTH XHMHUYECKOW PEAKIIMH OT

pa3nu4HbBIX (PAaKTOPOB

111

CpopMHUpPOBAHHOCTh YMEHUN OOBICHITH XapakKTEp CMEIIECHUS XMMHUYECKOTO PAaBHOBECHS B

3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (puniun Jle [laTenne)

OO6mrast 1 HeOpraHU4ecKas XUMUs

2.1

CdopmMupoBaHHOCTH YMEHUN packpbiBaTh cMbIch [lepuoanueckoro 3akona JI.M. MenpaeneeBa

U JEMOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO W IPOTHOCTUYECKYIO

byHKIIAN

2.2

CdopMHUpPOBAaHHOCTH YMEHUN XapaKTEPHU30BATh AIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKHX
sneMeHToB 1-4 mnepuonoB Ilepuomnueckoil cuCTEMbl XUMHUYECKHX 3yemeHToB J[.U.
MeHieneeBa, UCHOJB3Ysl MOHATUS «S-, P-, O-2JIEKTPOHHBIE OPOWTANINY, «IHEPTETHUYCCKUE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB XHMHYECKUX HJIIEMEHTOB M HX
COCMHEHUN MO mepuojaM M rpynmnaMm llepmoanyeckoil cUCTEMBl XMMHYECKUX AJIEMEHTOB

.. Mengeneena

2.3

CdopMHUpOBaHHOCTH YMEHUHN XapaKTEPH30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
HEOPraHWYECKUX  BEIIECTB  Pas3iMYHBIX  KJIAcCOB, IOATBEPXKIATh  CYIIECTBOBAHHE
TCHETUYECKON CBs3M MEKIY HEOPraHWYECKHMMH BEIIECTBAMH C MOMOIIBIO ypaBHEHHI

COOTBECTCTBYHOIIIMX XUMHNYCCKHUX peaKHHfI

2.4

ChopmupoBaHHOCTh YMEHUHN YCTaHABIMUBATh NMPUHAICKHOCTh HEOPraHMYECKUX BEIIECTB IO
UX COCTaBY K OIpeNIeIEHHOMY KJlaccy (TpyIie) COeAMHEHU (IIPOCThIE BEIIeCTBa — METAJLIbI U

HEMCTAJlJIbI, OKCHUAbI, OCHOBAaHH, KHUCJIOTHI, aM(I)OTCpHBIe TUAPOKCUIDI, COJ'II/I)

2.5

ChopMUPOBaHHOCTh YMEHHWI HCIOJB30BaTh XHMHUYECKYI) CHMBOJIUKY Ul COCTAaBJICHUS
(dopMyNT BEIIECTB M YPAaBHCHHI XHUMHYECKHX DPEaKIUH, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHajbHbIC Ha3BaHHs OTACIbHBIX HEOPraHWYECKUX BEHICCTB (yrapHbIi Tras,

er'IeKI/ICJ'IHﬁ ra3, aMMMHak, raméHas HU3BCCTh, Herameénas HU3BCCTb, IIUTHCBAA COJA, ITUPHUT U

Apyrue)

2.6

ChopmupoBaHHOCTE YMEHHI XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOICTBA
HEOPraHMYECKHX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB, MOJATBEPXIAaThb  CYLIECTBOBaHUE
TEHETUYECKOM CBS3M MEXAY HEOPraHWYeCKHMMH BEIIECTBAMU C TOMOIIBIO ypaBHEHUM

COOTBCTCTBYHOIINX XUMHNYCCKUX peaKLII/Iﬁ

2.7

C(bOpMI/IpOBaHHOCTL YMeHI/Iﬁ IUIaHUPOBATb HW  BBIIOJHATH XUMHUYECKUMN OKCIICPUMCHT

(pa3JIO)KeHI/IC NNepokCcuia BOAOPOAAa B MNPUCYTCTBHUMU KaTalinu3aTopa, OIPCACICHUC CPCIbL




pacTBOpOB BEIIECTB C IIOMOLIBI0 YHHUBEPCAIBHOIO HHIUKATOpA, BIMSHHUE pPa3IMYHBIX
(akTOpOB HAa CKOPOCTh XMMHUYECKOW PEaKLMH, PEaKIMd HOHHOTO OOMEHa, KaueCTBEHHBIC
peakuuu Ha cynabgar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KAaTHOH AaMMOHHSA, PpEIICHHE
SKCIEPUMEHTAJbHBIX 3a7ay o TemaMm «Meramib» u «Hemeramne») B COOTBETCTBUM C
MpaBUJIaMH TEXHUKH OE30MacCHOCTH MpH OOpalleHHH C BEIIECTBAaMU U JIAOOPAaTOPHBIM
000pyIOBaHMEM; TPEACTABIATH PE3yIbTaThl XMMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amucu
YpaBHEHHH COOTBETCTBYIOIIMX pEAaKUUd u (OPMYIMPOBATH BHIBOJAB HAa OCHOBE JTHX

pe3yJIbTaToB

2.8

ChopmupoBaHHOCTE YMEHHUH COOMIOIATh TpaBWIIA TOJIH30BAHUS XHUMHYECKOW IMOCYIOW U
na0opaTOpHBIM ~ 000pyIOBAaHMEM, a TakXKe IMpaBWja oOOpamleHHs C BEIIeCTBAMH B

COOTBETCTBUHU C MHCTPYKLIUAMMU 110 BBITIOJITHCHUTO na60paTopHHx XUMHNUYECCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTh YMEHUN XapaKTEpHU30BaTh XMMHUYECKHUE IPOLECCHI, JIe)Kalllue B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYEHUs] CEpHOM KHCIOThI, aMMHakKa, a Takxke C(OpPMHUPOBAHHOCTh
Mpe/icTaBiIeHU 00 00X HAYyYHBIX MPUHIMIAX U SKOJIOTMUYECKUX MpoOIeMax XUMUYECKOTO

MIPOU3BO/ICTBA

XUMHS U KU3Hb. PacuéThl

3.1

CdopMHUpOBAHHOCTH TPEJCTABICHUNH O XHMHUYECKOW COCTaBIISIONICH €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJU XUMUHU B TIO3HAHUU SIBJICHUM MPUPOJIBI, B (POPMHUPOBAHNN MBIIIJICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOM TpaMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs
MPAKTUYECKUX 3a/1ad U DKOJIOTUYECKM OOOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3/JI0POBBIO U

MPUPOIHON cpee

3.2

ChopmMupoBaHHOCTh YMEHHI KPUTHYECKH aHAJIM3UPOBATh XHMHUYECKYI0 HHMOpMAIHIO,

MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpEACTBa MacCOBOM KOMMYHHKAIUH, ceTh HTepHET U

Apyrue)

3.3

ChopmupoBaHHOCTh yMEHUH cOOMIOJaTh MpaBWiIa  JKOJOTHYECKH  LeIeco00pa3Horo
MoBeACHUS B OBITY M TPYAOBOIl AEATEIBHOCTUM B LENSIX COXPAHEHHUS CBOEro 3JI0POBBS U

OKpY’Karollel IpupoHOM Cpeibl

3.4

Oco3HaBaTh ONACHOCTh BO3,I[€IZCTBH$I Ha JKHUBBIC OPIaHU3MbI OHpCI[CJ'IéHHHX BCIICCTB,
IIOHHMMAasa CMBICJI II0Ka3aTClsd HHK, IOsACHATH Ha IMpUMEpax CIIOCOOBI YMCHBUICHUA U

IpeaAOTBpaIlICHUSA UX BPpEAHOI'O BO3,I[6fICTBH$I Ha OpraHu3m 4CJIOBCKa

3.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ IMPOBOANTH BBIYUCIICHUA C UCIIOJIb30BAHUEM ITOHATHUA «MAaCCOBaA
A0JIsI BEIICCTBA B PaCTBOPE», O00OBEMHBIX OTHOIICHUM Ta30B npu XUMHUUYCCKUX PCAKIUAX,
MacCChbl BCIICCTBA HIIN 00bEMa Ta30B 110 N3BCCTHOMY KOJIMYECTBY BCHICCTBA, MACCE HIIN
O6T:>éMy OJHOIO M3 YYACTBYIOHIUMX B PCAKIHUH BCIICCTB, TCIIJIOBOTO 3(1)(1)eKTa pcakuuu Ha

OCHOBC 3aKOHOB COXpaHCHUA MACChI BEHICCTB, IIPECBPALICHUA U COXPAHCHUA DHEPTUU




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

TeopeTnyeckrue OCHOBbI XUMUU

11

XUMHYECKUH deMeHT. AToM. SIapo atroMa, U30TOMbI. DIEKTPOHHAsT 000J0UKa. JHEPreTHUYECKUE
YPOBHH, MOJYypOBHHU. ATOMHBIC OopOuTanu, S-, P-, d-amemeHTb. OCOOCHHOCTH pacrpeIe/iCHuUs
JJIEKTPOHOB IO OpPOMUTANSAM B aTOMax 3JIEMEHTOB IEPBBIX YETBIPEX MEPUOAOB. DJIEKTPOHHAS

KOH(UTypamnus aTOMOB

1.2

[Iepnoanueckuit 3akoH u Ilepnoanueckas cucrtema xumudeckux snemeHToB .M. Menneneesa.
Ces3p mepuoanyeckoro 3akoHa W Ilepumogudeckoil cucreMbl Xumudeckux siementos JI.U.
MenpeneeBa ¢ COBpEMEHHONW TEOPHUEH CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB
XMUMHMUYECKUX 3JIEMEHTOB M O0Opa3yeMbIX MMM MpPOCTHIX M CIIOXHBIX BEIIECTB IO TpyIlnaMm H

nepuoaam. 3HaueHue NEpUOANYCCKOr0 3aKOHAa B Pa3BUTHU HAYKU

1.3

CrpoeHue BemiecTBa. XUMHUECKas CBsI3b. Buabl XuMudeckoil cBA3M (KOBaJeHTHAs HENOJspHas U
MoJIsIpHasi, MOHHAas, MeTajmueckas). MoHbI: KaTHOHBI M aHUOHBI. MexaHu3Mbl 0Opa3oBaHUS

KOBaJICHTHOM XUMHUYECKOH CBsI3U (0OMEHHBIN U IOHOPHO-aKLeNTOPHbIH). BogopoaHas cBs3b

14

BanenTHOCTh. DIEKTPOOTPUIATENLHOCTh. CTENEHb OKUCIECHUS

1.5

BemecTBa MONIEKyISIpPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOEHHMSI. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPHUCTAJUIMYECKOM
pemiétku. [loHsATHe O AucHepcHbIX cucTeMax. VcTHHHBIE M KOJIJIOWIHBIE pacTBOphl. MaccoBas

JI0JIsl BEIIECTBA B PACTBOPE

1.6

Knaccudukanus Heoprannueckux coeiuHeHuid. HoMeHkiaTypa HeopraHn4eckix BellecTB

1.7

Xumudeckass —peakiusa.  Krnaccupukamuss XMMHYECKMX PEaKIMid B HEOPraHWYECKOW |
OpraHMYECKON XUMHUHU. 3aKOH COXPAHEHMSI MAacCChl BEIECTB, 3aKOH COXPAHEHHUS U MpPEeBpalICHUS

OHEPIYH IIPpU XUMHYCCKUX PEAKIUAX

1.8

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3InYHbIX (PaKTOPOB

1.9

O6paTI/IMI>Ie pCaKuuu. XHUMHUYECKOE paBHOBECHUC. (DaKTOpLI, BJIIMAKOIMEC Ha COCTOSHHC

xuMmuueckoro paBHoBecus. [Ipunmun Jle Ilarense

1.10

3J'IeKTpOJ'H/ITI/ILIeCKaH JUuccolualys. CunbHbIE U Cl1a0ble QJICKTPOJIUTHI. Cpez[a BOJHBIX paCTBOPOB

BCIICCTB. KHUCJIasd, HeﬁTpaana;I, mienoyHas. Peakiium HOHHOTO obMeHa

1.11

OKHCIIHTEIbHO-BOCCTAHOBUTEIIHHBIC peaKkuuun

HeOpFaHI/I‘-ICCKaH XHUMHUA

2.1

Hewmeramnsl. Ilonoxenue HemeramwioB B [leproamueckoit cucreme XuMudeckux sneMeHTos JI.1.
MenneneeBa U 0COOEHHOCTH CTPOEHHS aTOMOB. PU3NYECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPOTIHS

HEMETaJIOB (Ha MpUMepe KHCIopoa, cepsl, hochopa u yriepoaa)

2.2

XUMHUYECKHEe CBOMCTBA BAKHEHUIIMX HEMETAJUIOB (rajloreHoB, cephl, a30Ta, ¢pocdopa, yrieponaa u




KpEMHHUSI) M HUX COEIMHEHUN (OKCHIOB, KHUCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOIAHBIX

coequHeHui). [I[puMeHenne BaxXHEUIIINX HEMETAUIOB U UX COETMHEHUMN

Meramibl. Ilonoxenue MmeramuioB B llepuommyeckoit cucreMe XuMuuyeckux syieMmeHToB J[.H.

MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OoOmue

23 ¢u3nveckue cBoiictBa MeTaiioB. CIiaBbl METAUIOB. DJIEKTPOXUMHUYECKUH PsIl HANpPSHKECHUN
METAJIJIOB
XUMHYECKHE CBOWMCTBA BAXKHEUIIWX METAJUIOB (HATPUM, KA, KaJbLUM, MarHuid, aJllOMUHUH,

2.4 | nuHK, XpOM, JKE€IE30, MeAb) M uX coeauHeHuit. OOmue CrnocoObl IOIydeHHs METAJLIOB.
[IpuMeHeHne MeTaIoB B OBITY U TEXHUKE

2.5 | I'eneTnuecKas CBS3b HEOPraHMYIECKHX BEIIECTB, IPHHAIEKAIIUX K PA3IMYHBIM KIaccam

3 | XuMus u Ku3Hb

31 Ponp xumum B oOecmeYeHHH 5SKOJIOTHUYECKOW, SHEPreTHUYEeCKOM M MHINEBOW Oe301acHOCTH,

' pa3BuTUU MeauIMHBL. [ToHATHE 0 HAYYHBIX METOAaX MO3HAHUS BEIIECTB M XUMHUECKUX PEaKIIUi
[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIIUAINAX MPOMBIIIJIEHHOTO TOJYYSHHUS BaXXHEUITHUX

3. BelIeCTB. YeNOBEeK B MHUPE BEHIECTB U MATEPHUANIOB: BAXKHEWIIHME CTPOUTENBHBIE MaTEpHUabl,

' KOHCTPYKITMOHHBIE MaTepHaNIbl, KpPacKH, CTEKJIO, KepaMuKa, MaTepHaJIbl JUIsl AJIEKTPOHHUKH,
HaHOMaTepHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC yI00pECHHS

33 XUMHUS W 30POBbE YEJIOBEKA: MpaBWiia HUCMOJb30BAHUA JIEKAPCTBEHHBIX IPEMapaToB, MpaBUia

0€30MMacHOTO UCMOJIb30BaHUS MPENapaToB OBITOBOM XHUMHUU B IOBCETHEBHOM JKU3HU
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yupexJieHui — 4-e usja., crepeotu. — M.: «Zlpoga»,2017.

3. l'abpuensn O.C.,bepeskun I1.H., Ymakos A.A., Maiioposa I'.B. u np. Koutpoibsabie u
poBepouHble padboThl o xumun 10 kiacc xk yueonuky ['abpuensna O.C. bazoBblil ypoBeHb,
OI'oC —M: «Ipoda»,2015

4. TopxoBenkoM.1O. TToypounsie pazpaboTku o xumuu 8-11 kimace-M: «BAKO»,2016.

5. Tpoerybosa H.I1., KouTpoabHo-u3MeputenbHbie MaTepuansl mo xumuu 10 -11 kiace (x
yueOHuky O.C.I'abpuensn), M. «Bako» 2011r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

[Topran pyngamenTanpbHOTO XMHUecKoro oOpazoBanmss ChemNet. Xumuueckas
nHpopMmanmonHas ceth: Hayka, oOpa3oBanue, TEXHOJIOTHU

http://him.1september.ru Eaunas xomtekuus L{OP: TIpenmeTHas KOICKIMS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
XUMUSL.

Komnekmus Poccuiickoro o6meobpa3zoBarenbHoro mopraia http://www.chemistry.ssu.samara.ru

OCHOBBI XMIMHUH: 3JIEKTPOHHBINA YUeOHUK

http://chemworld.narod.ru Caiit «BupTyanbHas XUMHAYECKas [IIKOJIa»
http://maratakm.narod.ru Caiit «Mup XUMHI»
http://chemistry.narod.ru  XuMuK.py: caiit o xumuu
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https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&source=editors&ust=1697367286837622&usg=AOvVaw3mgGtu6lVOJ4rf2nDIuRn7
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&source=editors&ust=1697367286837835&usg=AOvVaw1yPmMiSf2PdjbAMbf4J7CQ
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&source=editors&ust=1697367286838016&usg=AOvVaw1ilVJP4XaqvOnCMWEnaukq
https://www.google.com/url?q=http://chemistry.narod.ru&sa=D&source=editors&ust=1697367286838207&usg=AOvVaw28dgve3dDrlK9dCzoD3Rkt




