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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpEeIHEro oO0mero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTeNbHONW MPOTpaMMbl CPEJAHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTeNbHbIX Opranu3anusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX 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
oO1mielt cTpareruy 00y4YeHusi, BOCIIUTAHUS M Pa3BUTHUS OOyUYaIOIIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMsl, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHUN K YPOBHIO MOATOTOBKH
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealn3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MHUPOBO33PEHUS U OOIICH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TpHUPOAHOW cpene. Peanusyercss xumuyeckoe oOpa3oBaHue
o0ydJaromuxcs Ha YPOBHE CpeHEro ooImero oOpa3oBaHMs CPEJACTBAMH y4eOHOTO
npeaMera  «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO OIpPENETIEHBl B
nporpaMMe MO XUMHHM C Y4€TOM CHEeUU(PUKH HAYKH XUMHH, €€ 3HAa4eHHs B
MO3HAHUM TMPHUPOABI U B MaTepUATbHOM KHU3HU OOIIECTBAa, a TaKXKe C YYETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOW ITUBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepUambHOU KYyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJOCTHOTO MPEACTABICHUS 00 OKPYXAloIleM MHUpPE KaK O €IUHCTBE
IPUPOABI U YEJIOBEKa, KOTOpoe (POopMUPYETCS] B XUMHHM Ha OCHOBE MOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
Tpylla W >KM3HHU Kaxjoro wieHa oOmiectBa. COBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUe
I00aIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30MaCHOCTH U OXPaHbBI 3JJ0POBBSI.

B cootBercTBHM ¢ OOMMMH LEISIMH W TOPUHIUIAMH CPEAHEro oOIIero
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJDKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0m@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAaHUU M0 HEOPTAaHMYECKONW XUMUHM (C BKJIIIOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
oprannyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW MPU WU3yUYCHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranmdeckas xumus» u «OOmas u
HeopraHudeckass XuMus» copmMupoBaHa B MporpamMme IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TOJXO/la K U3Y4YeHHIO Yy4eOHOro Marepuajga U oOycClOBIeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DIIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH I[OJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro 0Opa3oBaHUs IMEpBOHAYATLHBIC
MPEICTABICHUS O XUMHUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mpeameTe «XuMus» 0a30BOrO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI Ha YPOBHE OCHOBHOTO o0Ommero oOpa3oBaHuUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEICHHS O BEHIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTU, B Kypce «OO0mias u HeopraHuyeckas
XUMUSD» OOydYaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJOTMUYECKUX TMO3UIUH,
Iy0Ke TOHSTh MCTOPUYECKOE M3MEHEHHE (YHKIMH JTOro 3aKkoHa — OT
o0o0maroie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XHUMHUUYECKHUX PEAKIUAX, UX CYHIHOCTH U
3aKOHOMEPHOCTSAX TMpOTeKaHus pAomnoyiHsercs B Kypcax 10 um 11 kmaccos
3JIEMEHTAMH COJECP)KAHUSA, HMEIONIUMH KyJIbTYPOJOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMH, PACKpBIBAIOT €€ pOJIb B II03HABATEIBHOW U MPAKTUYECKOU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHUS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYHUMBIX
npoOjeMax, CBSI3aHHBIX C XHMHEH, KPUTHUUECKH OCMBICIMBATH WH(POPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWUM, PpEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOy4aromMUXcs MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHUMAHMUSI
dbunocodpckux uaeH, TakuxX Kak: MaTepHaIbHOE EIWHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHruss TMPOTHUBOPEUYM MEXJAy HOBBIMH (akTaMd U TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTUIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemeHuss 3agady  BOCIWTaHMS, Pa3BUTUS M COLMAIHM3ALINU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBalT (hopmupoBaHue
YHUBEPCAJIBHBIX YYEOHBIX JEUCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
pPa3sTUYHBIX BHUJIOB JIESITEIBHOCTH: pEIICHUS MpoOjieM, TIOUCKa, aHaau3a W
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITa IPAKTUYECKOM
U UCCIIEIOBATENBCKON JIESATEIbHOCTH, 3aHMMAOIIEH Ba)XHOE€ MECTO B MO3HAHUU
XUMUHU.

B mpakTthke npenomaBaHuMs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOUIETro
o0pa3oBaHUs, TaK ¥ HA YPOBHE CPEHEr0 OOIIEro oOpa3oBaHus, MPU ONPESICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJIEeW HU3YYCHHUS MpeIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YeJOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeH N3y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO AaHHOW TOYKE 3pPEHMS TJIABHBIMHA LEISMU HM3YUYEHHUs MpEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 =11 xi1.) siBstIOTCS

e (GdopMHUpOBaHHE CHCTEMbl XHMHYECKHMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU



JeKAT KITIOYEBbIE TIOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JTOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS TPHOOPETCHUS
YMEHUI OPHUEHTHUPOBATHCS B MHPE BEIIECTB W XHMHYCCKUX SIBIICHHMH,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CIIOCOOOB JCATCIILHOCTH, CBA3aHHBIX C HAOIOICHUEM U
OOBSCHCHHEM XHMHUYECKOTO OJKCIEPUMEHTAa, COOJIIOJICHUEM IPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, copepkaTelibHass XapaKTepUCTUKA IeJiel W 3a/1ad U3YYCHHS
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBHH
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeJHero oobmiero odpazoBanus. CerojaHs B
NpernojaBaHud  XMMHUHM B OOJNbIIEH  CTENMeHM OTHAETCA  MPEAIOYTCHUE
NPAKTHYCCKOW KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
MIOJICOTOBKY BBITYCKHHMKA 00IIe00pa30BaTe/IbHON OpraHW3alliy, BIIAJCIONIEIO HE
HAOOpOM 3HaHUWH, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMHA aKTUBHOTO TIOJNyYEHUsS 3HAHWA W MPUMEHEHHS WX B PEATbHON JKU3HU
JUTSL PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 9TUM TpM W3YYEHHH TpeaMeTa «XHMHs» JTOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3aa9H, KakK:

ajanraiusi 00yJaroImuxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalIbHO  PAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIECTBAMHU U HX
IpUMEHEHHUEM;

dbopMupoBanue 'y OOyYarOmIMXcs KJIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMIIETEHIINI), WMEIOINX YHUBEpPCAJIbHOE 3HAYCHUE [JI PA3IUYHBIX BHUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIuHy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBbITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B T[IO3HAHMM XWUMHU, a TaKXkKe Ui OLEHKH C TMO3UIUN
HKOJIOTUYECKON Oe30MMacHOCTH XapakTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUYAIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITETEHO TPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KH3HEHHBIMH MOTPEOHOCTSIMU, UCITOJIB30BATh
COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJIOTUHU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHEC Y OOYIAONINXCS ACCOITMATUBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPATHOCTH, KOTOPBIE OCOOECHHO



HEOOXOIUMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWW W TIPOBEICHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCHUTaHUE Yy oOOydarommxcsi YyOeKIEHHOCTM B TyMaHHCTHYECKOU
HaIPaBJICHHOCTH XMMHH, €€ BaXHOW pPOJM B PEHICHUH INIOOANbHBIX MPOOJIeEM
PALMOHAILHOTO MPUPOJONOIB30BAHMS, TIOTIOTHEHHUSI YIHEPreTUYECKUX PECYPCOB U
COXpAaHEHHUsS] TPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOro
OTHOLIEHUS] K NPHUPOAE U CBOEMY 3J0pPOBBIO, a TaKXke MNPUOOPETEHHs ONbITA
WCITOJIb30BAHUS TMOJYyYEHHBIX 3HAHWW IS TPUHATAS TPAMOTHBIX pPEIICHUN B
CUTYaIUSX, CBI3aHHBIX C XHMHUYCCKHUMHU SBJICHUSMH.

B yueGHoM maHe cpenHero oOmiero oOpa3oBaHUsA MPEeIMET «XUMU»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-Hay4HbIE
peIMEThI.

OO61iee 4KMcIo0 4acoB, OTBEAEHHBIX JUIsl M3YUYEHUS] XMMUH, Ha 0230BOM YpOBHE
cpeaHero obmiero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 gaca (1 yac B Heeonto).

COJAEP)KXAHUME OBYUEHMUSI

10 KJIACC
OPI'TAHUYECKASA XUMUA

TeopeTn4yeckre OCHOBbI OPraHUYeCKON XUMHUHU

[Ipeamer opraHnYecKol XUMHUH: €€ BOBHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepualioB. Teopusi CTPOCHUS OPraHHUYECKUX
coenunenuii A. M. bytneposa, e€ ocHOBHBIE MOJ0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BemecTB. [omonorus, wu3zoMepus. XUMHUYECKas CBSI3b B
OpraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIC CBS3H.

[IpencraBinenue o kinaccupukaluu opraHudeckux BemiecTB. HomeHkiatypa
OpraHWYECKUX COECIMHEHUN (cUcTeMaTUyecKas) W TPUBHAIbHBIE Ha3BaHUS
BOXKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOAbl HM3YUYEHHUSI BEIIECTB M HUX IPEBPAIICHUI:
O3HAKOMJICHHE C O0pa3laMyd OPraHUYECKUX BEIIECTB M MaTephalaMd Ha UX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJICHHE U
ONMCAaHUE IEMOHCTPALIMOHHBIX OIBITOB 10 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuU (IJIaBJIEHUE, OOYTIIMBAHUE U TOPEHHUE).

YrieBoaopoasl

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHMYECKMH psiA. Meran u 3TaH —
MpOCTEHIINE TPEACTABUTENN alKaHOB: (U3UYECKHE M XUMHYECKHE CBOWMCTBA
(peakuuu 3aMenieHus W TOPEHHs), HaXOXJEHHWE B MPUPOJE, IMOIYyYEHUE U
MIPUMEHECHHUE.



AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN PAA. DTWIEH U NPOINUJIEH —
MpOCTEUIINE NPEACTABUTEIN AJKEHOB: (PU3MYECKHE WU XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAIlUU, OKHUCJICHUS U
MOJINMEPU3ALIMH ), TOTYYEHUE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIIUE
XUMHYECKUE CBOMCTBA (peakuus nonumepusanuu). [lomydeHne CMHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHMSI, FTOMOJIOTUYECKUH psill. ALETUIICH
— TMPOCTEHIIMKA TNpPe/CTaBUTEIb AJKHMHOB: COCTaB, CTpOEHHE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THUApATAIUH,
rOpeHus), NoJy4YeHue U NpUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (pU3MUeCKMe U XMMUUYECKHE CBOMCTBA
(peakuuu raJoreHUpOBaHUSI U HUTPOBAHUSA), MOITYYEHUE U MpPUMEHEHHE. T0myon:
cocmas, cmpoenue, uzuuecKkue U  XUMUuecKue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOJAOPOJAMH, MPUHAIEKAIIMMU K
pa3JINYHBIM KJIaccaM.

[IpuponHble HCTOYHHUKU YIJIEeBOAOPOAOB. [IpupomHblii Ta3 U TOMYyTHHIC
HedTsHbie Ta3el. Hedth m €€ mpoucxoxaenue. CriocoOwl mepepaboTku HedTH:
NEPEeroHKa, KPEeKUHI (TEPMHUYECKUM, KaTaduTH4ecKkuil), mnuponu3. [IpoaykTel
nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yroJib U MPOJIYKTHI €r0 MEePepadOTKH.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX IPEBPAIICHUI:
O3HAKOMJICHHE C 00pa3laMu IJJaCTMAcC, Kay4yKOB M PE3UHBI, KOJUICKIIHH
«Hebtb» u  «Yroipy, MOJIECTUPOBAHHE  MOJICKYJ  YIJICBOJOPOJOB |
raJIOT€HONIPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON PabOThl: MOJYYEHHUE ITHUIICHA
Y U3YUYEHHE €T0 CBOMCTB.

Pacuérnble 3anaumn.

BbluncneHuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

Kuciaopoacoaepxamue opranuyeckue coeJuHEeHUs

[IpenenbHple OIHOATOMHBIE CHUPTBL. METaHOI W 3TaHOJN: CTPOECHUE,
¢usnueckne W XMMHYECKHE CBOWCTBA (PEakIMu C AKTHBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPO/IAMH, TOpPEHUE), NpUMEHEHHE. BoJopoaHble CBSI3HM MEXAY
MoOJIEKyJIaMu cUpTOB. JlelicTBrEe MeTaHOIa U ATaHOJIa HA OPraHU3M 4YeJIOBEKa.

MHOroatoMHble  COHUPTHI. DTUJIEHIVIMKOAb W  IJIMIEPUH: CTPOEHHUE,
du3nyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJIEHUCTBHE CO IIEIOYHBIMU
MeTaJlylaMU, KayeCTBEHHAsl peakiiisi Ha MHOTrOaTOMHbIe cnuptThl). JlelicTBue Ha
opraHusMm 4yenoBeka. [[puMeHeHue rimiepuHa U dTUICHTTUKOJIS.




@®eHoJ: CTPOEHHE MOJEKYbl, (HU3NYECKHUe M XUMUYECKHE CBOMCTBA.
TokcuunocTs (penona. [Ipumenenue denona.

Anpneruasl U kemowusvl. DopManplaerujl, aueTalbIACTU]: CTPOECHHUE,
(u3nueckre U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS M BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIUH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAS W
YKCyCHasi KHCIIOTbI: CTPOEHHUE, (PU3MYEecKHe U XUMHUYECKHE CBOMCTBa (CBOMICTBA,
oOmue Uil Kiacca KUCIOT, peakuus 3TepuuKalim), MoJIyyeHue U MpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK NPEICTAaBUTENIM BBICIIUX KapOOHOBBIX
KHACTOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBHUE.

CnoxxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3¢upoB. Kupsel. I'naponaus xupos. [Ipumenenue xupos. buonornueckas
POJIb KHUPOB.

VYrneBonsl: coctaB, KilacCUpUKAIMSA ~ YriIeBOAOB  (MOHO-, JH- W
nojucaxapuibl). [ 1r0Ko3a — mMpocTelnii MOHOCaxapu: OCOOCHHOCTH CTPOCHHUS
MOJIEKYJIbl, (U3MYECKHEe U XUMHUYECKHE CBOMCTBAa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), okucnenune ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXIECHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poisib. @orocunre3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemonosa kak npupoaHsie noauMepbl. CTpoeHHE Kpaxmania U
Heunrono3el.  Pu3nyeckne M XUMUYECKHE CBOICTBAa Kpaxmaina (THIpOJIn3,
KaueCTBEHHAasl peaKkus C HOJI0M).

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HX IPEBPAIICHUI:
npoBe/ieHre, HaONO/IEHUEe W ONMHMCAHHWE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHPTOB (OKHCIEHHE >TaHOJA
okcuaoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
rugpokcuaom meau(ll)), anpaernaoB (OKMCIeHUE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcugom wmemu(ll), B3aumMojeiicTBHE Kpaxmaia € HOAOM),
MIPOBENICHNE MTPAKTUYECKON PabOThI: CBOWCTBA pACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbluncnenuss mo ypaBHEHHIO XMMHMYECKON peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM IPOJIYKTa PEAaKIMH IO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WU MPOJTYKTOB PEAKIIUH).

A3zoTcoaepxalire OpraHMuecKue COeINHEHN.

AMUHOKHCIIOTHI Kak am(oTepHble OpraHndyeckue coeauHenus. dusznueckue
U XUMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe INIMLuHA). buonormueckoe
3HaYE€HUE aMUHOKUCIOT. [lenTuebl.

benku kak NpupoaHbIE BBICOKOMOJIEKYJSIpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs W TPETHUYHAs CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB:
TUJIPOJIN3, I€HATypallks, KaUeCTBEHHbIE PEAKIIUU Ha OEJKU.



OKCHEpUMEHTALHBIE METOABl HM3YyYCHHUS BEUIECTB M WX TPEBPAIICHUN:
HAOJFOICHUE U OMHMCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BbicokoMoJieKy IsipHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIICHb MOJIMMEPU3AINH, CPEIHSS MOJEKYIISIpHAS
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCIUHCHUHA —
MTOJIMMEPHU3AIIHSI ¥ TIOJTMKOHACHCAITHS.

OKCHEpUMEHTAIbHBIE METOABl HM3YYCHHS BCIIECTB M WX IIPECBPAIICHUN:
O3HAaKOMJICHHE C oOpa3llaMH MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MeXnpeIMeTHBIE CBS3H.

Peanuzanust MeXIPEIMETHBIX CBS3€H MPU U3YYCHUH OPTraHUYCCKON XUMUU B
10 kiacce OCYIISCTBISIETCS YEpe3 HCIOJBb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAyYHBIX TMMOHSATUH, TaK W TOHSTHH, SBISTFOIIMXCS CHCTEMHBIMU JUJIS OTHACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1IMe ecTeCTBEHHO-HAYYHBIC ITOHATHUS: SBJICHUE, HAYYHBIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHsI, aHaJN3, CHUHTE3, KiacCU(UKALUA, TEPHUOTUIHOCTh, HAOIIOICHNE,
M3MEpEeHHE, YKCIIEPUMEHT, MOJISITMPOBAHHE.

dwuszuka: wmarepus, OHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEeKyJa,
DHEPreTHYECKUN YpOBEHb, BEIIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHUE
BeIIeCcTBa, GU3MUCCKUE BEIIMUNHBI U €IMHUIIBI KX N3MEPCHUSI.

buonorus: kineTka, opraHmsMm, Ouocdepa, oOMEH BEHIECTB B OpraHU3MeE,
dboTocHHTE3, OMOJIOTMYECKH aKTHUBHBIC BemmecTBa (O€IKH, YTIIEBOJbI, >KUPHI,
dbepMeHTHI).

['eorpadus: MuUHEpaIIbl, TOPHBIE MOPOJBI, TIOJE3HBIC UCKOIAeMbIC, TOIUIHBO,
PECYpCHI.

TexHomorusi: MNHUIEBBIE TMPOMYKTHI, OCHOBBI PAIlMOHATBHOTO TMHTAHMS,
MOIOIINE CPEJICTBA, JEKAPCTBEHHBIC U KOCMETUYECKUE MpenapaThl, MaTepuasbl U3
MCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnveckne OCHOBbI XUMHUU

XuMudeckud anemMeHT. AToMm. Sapo artoma, H30TONbL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKHe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTtamm, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeeeHUusl 3IEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYypalUs aTOMOB.



Ilepnonunueckuil 3akoH U Ileproanueckas cucreMa XMMUYECKUX IJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOIO 3aKOHA M llepnoanueckoi CUCTEMBI
XuMH4eckux ieMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHUSI CBOWCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepHojaM.
3Ha4YeHUE NEPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHYECKOW CBA3U
(KoBaJieHTHAsl HEMOJISIpHAS W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIM W JOHOPHO-
akuentopHsiil). Bomopognas cBsi3b. BaneHTHOCTh. DNEKTPOOTPUIIATENBHOCTb.
Crenenb okucieHus. MIoHbl: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJSPHOTO M HEMOJIEKYJSIPHOTO  CTPOECHMS.  3aKOH
NOCTOSIHCTBA COCTaBa BEUIECTBA. THIIbl KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKY.

[Tonstne o nucnepcHbix cucremax. VICTUHHBIE M KOJIJIOMIHBIE PaCTBOPBI.
MaccoBas 01 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHUM. HomeHnknatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKHUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast — peakius.  Krnaccudukanus — XUMUYECKUX — peakuuid B
HEOPraHMYECKON M OpPraHMYeCKOW XUMHUH. 3aKOH COXPAHEHUS MACChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakuuu. XUMHYECKOe paBHOBecue. DakTOpbl, BIMAIOIMIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccornuanus. CHIbHBIC U clla0ble IeKTpoauThl. Cpema
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPaJIbHAs, IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HX MPEBPAIICHUI:
neMoHcTpanusa Taommn «llepuonmdeckas cucremMa XuMU4Yeckux snemeHToB J[. WM.
MenneneeBay, U3y4eHUE MOJIENEH KPUCTAJUIMYECKUX PEHIETOK, HAOIIOIEHUE U
OMMHMCAaHKE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3NIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KAaTAIM3aTOpa, ONPEAECICHHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOIIbID YHUBEPCAIIBHOTO WHAUKATOpPA, PEAKIUU HOHHOIO OOMEHa),
MPOBEJICHUE TIPAKTUIECKON paboThl «BnusiHue pa3nuyHbiX PakTOpoB HA CKOPOCTH
XUMHUYECKOU PEAKIIUN.

Pacuérnbie 3anaum.

Pacu€éTtei 1no ypaBHEHMSIM XMMUYECKHX pPEakUhil, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUEThl, PacU€Thl C HCHOJIb30BAHUEM IOHATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heoprannyeckasi xumust



Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa u 0COOCHHOCTH CTPOEHUS aTOMOB.
dusnueckue CBONCTBA HEMETALIOB. AJUIOTPONHUS HEMETauioB (Ha MpuUMeEpe
KHCJIOpoJia, cephl, hochopa u yriaeposa).

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHS)) W HMX  COCAMHEHUH  (OKCHUJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSTUHEHUIN ).

[IprMeHeHne BaXXKHENIIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertamisl. Ilonoxxenue merannoB B Ilepuoauueckoil cucteMe XMMHYECKHX
anemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JOYEK
atomMoB MetauioB. O6mue ¢uzndyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIIEKTPOXUMUUECKUI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATPUM, Kalud, KaJbIIUH,
MarHui, aJlOMUHUM, IUHK, XpOM, JKEJI€30, ME/Ib) U UX COCAUHECHUI.

OO6mue crocoObl MoaydeHUs: MeTauioB. [IpuMeHeHne MeTalsioB B OBITY U
TEXHHUKE.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEBPalICHUIL:
U3y4YeHUEe KOJIJIEKIMU «MeTaibl W CIUIaBbl», 00pas3loB HEMETAJJIOB, PCIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U IIEJI0Ye, KaYeCTBEHHBIE PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

Pacuétel mMacchl BemecTBa WM 00bEMA ra3oB MO HM3BECTHOMY KOJIHUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€tbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumMum B oOecriedeHUH SKOJIOTHYSCKON, SHEPIeTHYCCKON M IHIIECBOM
0e30MacHOCTH, Pa3BUTHUM MEIUIMHBI. [IoHSATHE O HAyYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKNUX PEAKIIUN.

[IpencraBinenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIIEHHOTO
MOJIY4YECHUS] BAKHEUIINX BEILECTB.

UenoBek B MHpE BEUIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIIBbHBIC
MaTepuaibl, KOHCTPYKUHOHHBIE MAaTepHuajbl, KpAacKH, CTEKJIO, KEpaMHKa,
MaTepuanbl JJs AJEKTPOHHKHA, HAaHOMAaTEpHUaJIbl, OPraHMYECKHE WU MHUHEpaJIbHbIC
ynoOpeHus.

XuMHUsS W 3J0pOBbE YEIIOBEKA: IMpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, paBuiia 0€30MaCHOTO UCIIOJIH30BAHUS MTPENapaToB OBITOBON XUMUU B
MTOBCEHEBHOM KU3HHU.

MeXnpeaMeTHbIE CBA3U.



Peanuzanmst  MeXNpeOMETHBIX CBA3€H MOpU  HM3y4yeHUH OOwwed u
HEOPraHUYECKOM XMMHH B 11 Kitacce OCyIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OoOLIMX EeCTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TMOHATUN, SBJISIOLIUXCS
CUCTEMHBIMHU IS OTACJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01muMe ecTecTBEHHO-HAYYHBIE MOHATHS: HAy4yHBIM (DaKT, rUmoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, SBICHHUE.

@dusuka: MaTepus, JHEPrUs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, PaJAUOAKTUBHOCTb, MOJIEKYJIA, JHEPIreTUYECKUN YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUYMHBI U E€AMHUIBI X
U3MEPEHHUs], CKOPOCTb.

buonorusa: knerka, opraHusM, OJKocucTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHonorus: XMMHU4YECKasi NMPOMBILIJICHHOCTb, METAJLTYPIUs, IPOU3BOACTBO
CTPOUTEJBHBIX MATEPUAIIOB, CEJIbCKOXO35UCTBEHHOE IIPOM3BOACTBO, IHUIIEBAs
IPOMBIIIEHHOCTh,  (hapMaleBTUYECKass  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUAJIOB,
JJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHIUA

JINMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOydJaromuMHCsT TIPOrpaMM CpeaHero ooOmero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeMETHbIM M NpeaAMETHbIM). HaydHO-MeTonuuYecKol OCHOBOWM  1Jis
pa3paboOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO OOIIero
00pa30BaHus SABISETCS CHCTEMHO-IEATEIbHOCTHBIN TTOIXO/I.

B cooTBeTCTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IIOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS NpeAMeTa «XHMHS» Ha YPOBHE CPEIHErO
o01iero 00pa3oBaHus BBIICTICHBI CIEAYIOMINE COCTABIISIONIUE:

OCO3HaHUE OOYYaIOIMIMMHUCS POCCUMCKOM TPaKJAAHCKOM HWICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIU41e MOTUBALIMK K 00YUYEHUIO;

L[€JICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUIN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX [ICHHOCTEN U UCTOPUYECKUX TPAAUIUMK 0a30BOM HAYKH XUMUMU;



TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCsi PYKOBOJCTBOBATbCS B CBOEH
JEATENIbHOCTU IIEHHOCTHO-CMBICTIOBBIMU yCTAHOBKaMU, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XHUMHUUYECKOr0 00pa30BaHMUs;

HaJM4ue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
L[EJTU U CTPOUTH )KU3HCHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHMS TpeaMeTra «XHUMHS» JOCTUTAlOTCS B
€UHCTBE Y4YeOHOW U BOCIUTATECIBHOM JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U WjeajaMu POCCUMCKOTO TPaKIAHCKOTO OOIINECTBA, MPUHATHIMU B OOIIECTBE
HOpMAaMHU W TpaBUJaMHU  TIOBEJICHHS,  CIIOCOOCTBYIOIIMMU  IpOIEeccam
CaMOIIO3HAHMS, CaMOpPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJEHUSI JIUYHOCTH
00y4Jaromuxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHS MpeaMeTra «XHUMHUS» OTpaKaroT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBHOW W MPAKTUYCCKOU JIESITCIBHOCTH
00ydJaromuxcs Mo peaanu3aiuy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS 00YYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
yBKEHHS K 3aKOHY U MTPABOMOPSIKY;

NpPEICTAaBIEHUs O CONHMAIBHBIX HOpPMaxX M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIILHOCTH TpU CO3JAaHUH
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
XUMHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMeHThI IPYTUX MPU aHAIHU3E PA3TUYHbIX BUJIOB YUYEOHOU NeATEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

[EHHOCTHOTO OTHOILIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJIEIUI0
OTE€YECTBEHHON XMMUH;

yBOXEHHUS K TMPOIECCY TBOPUYECTBa B OOJACTH TEOPUU M TPAKTHUECKOTO
MPUMEHEHUS] XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pPe3yJbTar
JUINTENbHBIX ~ HAaONMIOACHUM, KpPOMOTJIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB,;

UHTEpEeCa U II03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUH U MOCIEAYIOUIEM
aHanu3e MH(QOpMALMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHOI OTEYECTBEHHOM
XUMHH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlMU, CBA3AHHbBIE C XUMUUYECKUMHU SBICHUSIMU,
Y MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U LICHHOCTH;



TOTOBHOCTH OIIEHUBAaTh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C
MO3ULMNA HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHUs IEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOT'O OTHOILIEHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmrofieHus1 MpaBui O€30MacHOro OOpalleHusi ¢ BeUleCTBaMU B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYJIOBOH JESTEIBHOCTH;

NOHMMAaHUS I1[EHHOCTH TMPaBWJI HWHIUBUIYATIBHOIO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBE/ICHUS B CUTYaIUsX, YITPOKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TIOCNEJCTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (yMoTpedseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B Y4eOHO-HCCIE0BATEIbCKOM
JESATENbHOCTH, OOIECTBEHHO IOJIE3HOM, TBOPYECKOM W  JOPYrMX BHJAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B PEIICHWU MPAKTHYECKUX 3a1ad
COILIMAJIbHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEepeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inyHOro poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHS IPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXXEHUS K TPYLY, JIOJSAM TpyAa U pe3yJibTaTaM TPYJIOBOW N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJTbHONW TPacKTOPHUH
oOpa3zoBanus, Oyaymer mnpodeccun M peaau3anuid COOCTBEHHBIX IKH3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpeOHOCTEeH 00IIIeCTBa;

6) 3K0J10rNYeCKOro BOCIIUTAHMS

JKOJIOTMYECKHU 11€JIeCO00pPa3HOr0 OTHOUIEHUS K NPHUPOJE, KaK HCTOYHHKY
CYILLECTBOBAaHHUS KU3HU HA 3eMIIE;

NOHUMAaHHS TIO00ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM, BIUSHUS
SKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE IPUPOJIHON U COLIMAIBHOM CPEJIbI;

OCO3HAaHUS HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUM XUMHUU IS
pELIeHNs BOIIPOCOB PallMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOIO HENPUATUA JCUCTBHM, MNPUHOCAIIMX BpPEH  OKpPYKaoMIEH
OPUPOJTHOM cpee, YMEHHs MPOTHO3UPOBATH HEOJIATONPHUITHBIE KOJOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HAJIM4YUs Pa3BUTOTO 3KOJIOTMYECKOr0 MBIIUIEHHUS, SKOJIOITMYECKOW KYIbTYpHI,
OnbITa NeATENbHOCTH AKOJIOTMYECKOMN HaIlpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCSI UMU B II03HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAJIBHOU
IIPaKTUKE, CIOCOOHOCTM M YMEHUS AaKTUBHO HPOTHUBOCTOATH HJIEOJIOIHH
xemopoouu;



7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

MOHUMAaHUS CIenu(PUKA XUMHUM KakK HAyKd, OCO3HaHHS € poird B
(bOpMHUPOBAaHUHN PAIMOHAIBHOT'O HAyYHOTO MBIIUICHHSI, CO3JaHUHU IIEJIOCTHOTO
MPEICTaBICHUs 00 OKpY)KAIOIIEeM MHpE KaK O €IMHCTBE NMPHPOABLI U UYEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
IMUBUJIM3AMA: B €€ TyMaHUCTHYECKOW HANpPaBIICHHOCTH W BaXXHOW pOJIU B
CO371aHUHM HOBOHM 0a3bl MaTepUAIBHOW KYJIBTYPHI, PEIICHUH TII00aIbHBIX TIPOOJIEM
YCTOWYMBOTO PA3BUTHS YEIOBEUYECTBA — CBHIPHCBOM, YHEPreTUUYCCKOM, MUIICBON U
DKOJIOTHYECKOW 0€30MacHOCTH, B PAa3BUTHHM MEIMIIMHBI, OOCCIICUCHUU YCIIOBHM
YCIICIIHOTO TPyJa W OSKOJOTHYCCKH KOMMOPTHOW JKM3HM KaXIOro UjIcHA
00I1IeCTBa;

€CTCCTBEHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMaHHUS CYIIHOCTH METOJIOB
NO3HAHUS, WCIOJIB3YeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJb30BaTh
noJlydaeMble 3HaHMS IS aHAIM3a M OOBSICHCHHS SBJICHUI OKPYKAIOIIETO MUpa H
POUCXOAAIINX B HEM M3MEHEHUH, YMEHUS JIeaTh 000CHOBAHHBIE 3aKIFOUCHHUS Ha
OCHOBE HAyYHBIX (AKTOB ¥ UMEIOMMXCSA JaHHBIX C [EIbI0 IOJYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJNB30BaTh XHUMHYECKUE 3HAHHUS IS
peleHust mpoOsieM B peabHBIX JKU3HEHHBIX CUTYAIUsX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN TSI TETbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HEMNpPEephIBHOMY OOpa3oBaHUIO W
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYYEHHUIO HOBBIX 3HAHWW 10 XHMHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyJZla B Pa3IMYHBIX cdepax mpopecCuoHaTbHON
JIeSITETHbHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIC pe3yIbTaThl OCBOCHHUS Y4eOHOro mpeamera «XuMHUs» Ha
YPOBHE CPEJHETO 00111ero 00pa30BaHUs BKIIOYAOT:

3HAYMMBbIe  JUIsI  (OPMHUpOBAHHMS  MHPOBO33PEHHUS  OOyYaromuXcs
MEKIUCIMIUIMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPa’KAIOIIUE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEMU(HUKY METOJIOB ITO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEIICCTBO, DHEPIHS, SBICHUE,
MIPOIIECC, CHCTEMa, HAyYHBIH (haKT, MIPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHs, UCCICAOBaHNEe, HAOIIOACHUE, H3MEPEHHUE, SKCIICPUMEHT U IPYTHUE);



YHUBEpPCAJIbHbIE Y4YeOHbIE NEeWCTBUS (MO3HABaTENIbHbIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIye (dbopmHpoBaHuE (yHKIMOHAITBHOM
IPaMOTHOCTH U COL[MAIIBHOM KOMIIETEHIIMH 00yYaroIUXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCII0JIb30BATh OCBOCHHbIE

MEXKIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKHUE 3HAHUS M YHUBEPCAJbHBIE Y4YeOHBIC
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MertanpeaMeTHbIE Ppe3yibTaThl OTPAXKAOT OBJAJCHHE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATEJIILHBIMH, KOMMYHHMKATUBHBIMH U  PETYJISTUBHBIMU
JICHCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH MO3HABATEJIbLHBIMU
JEeUCTBUSIMM:

1) 0a30Bble JJOrHYeCcCKHe eHCTBHS:

CaMOCTOSITeIbHO  (OPMYNIHMpPOBaTH M aKTyaJu3UpoOBaTh  MpodiieMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpeAessiTh LEJIH JESITEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThl IEATEIbHOCTH C MTOCTABICHHBIMHU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMUECKOTO MBIILUICHUS —
BBIJICTIATh XapaKTEpPHbIC TMPU3HAKK TOHATUNW W yCTaHABIMBATH MX B3aMMOCBS3b,
UCITIOJI30BaTh COOTBETCTBYIONINE MOHSATUS JJI1 OOBSICHEHHS OTIEIbHBIX (PAaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMSI W KPUTEPUU I KJIacCU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUi;

YCTAaHABJIMBAaTh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIAY H3YyYa€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS] B PACCMATPUBAECMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHUSI;

MIPUMEHSTHh B MPOIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJHUYECCKUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATh MOACIBHBIC TIPEICTABICHUS — XUMHYCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYEcKas ¢Gopmysia, ypaBHEHHE XUMHYCCKON
peaKkiui — MPU PEHICHUU YYEOHBIX IMO3HABATEIbHBIX W IMPAKTUUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJICJIBHBIE MPEACTABICHUS ISl BBISBICHUS XapAKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMHUYECKUX PEAKIIUH.

2) 0a30BbIe MCCIIeT0BaATEIbCKHE 1eICTBUS:

BJIAJIETh OCHOBAMH METOJ0OB HAYYHOI'O ITO3HAHUSA BEIIECTB M XUMHYECKHX
peaKuunii;

(bopMyITHPOBATH MEJIH U 33J1a91 HCCIICIOBAHMS, UCITOIh30BaTh ITOCTABICHHBIC
U CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCH B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (POPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;



BIAJ€Th HABBIKAMU CaMOCTOSITEJIbHOTO TIUIAHUPOBAHHUS U  TPOBEACHUS
YYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOAATh 3a XOJIOM
Ipolecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3ynbrar, (popMyIupoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIEAOBAHMS,
COCTaBJIATh 0OOCHOBAaHHBIN OTUET O MPOJIETaHHON padoTe;

npuoOpeTaTth OMNbIT YYEHUUYECKOM HCCIEOBATEILCKOM UM MPOCKTHOU
NEATeNIbHOCTH, TMPOSBIATh CIHOCOOHOCTH W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, MPUMEHECHHIO Ppa3IMYHBIX
METO/IOB MO3HAHUSI.

3) pabora ¢ nuapopmMaumeii:

OPUECHTHPOBATLCS B PA3IUYHBIX HUCTOYHMKAaX HWHPOpManuu (HAy4HO-
NoMyJiApHasi JUTEpaTypa XUMHUYECKOTO COJICpXKAHHUS, CIPAaBOYHBIC MOCOOUS,
pecypebl MHTEpHETA), aHANM3UPOBATh MH(POPMAIUIO PA3IUYHBIX BUJAOB U (OpM
peCTaBICHUS, KPUTUYECKHU OIICHUBATH ed JIOCTOBEPHOCTD U
HEMPOTHBOPEUYUBOCTH;

dbopMynTUpOBaTh 3aNPOChl U MPUMEHSITh PA3IUYHBIE METOJBI TIPU TIOWCKE U
orbope wuHpOpMaIUK, HEOOXOAUMON IS BBITIOJHEHUS y4YEeOHBIX 3ajad
OIPEAECIIEHHOIO THUIIA;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUS HMHPOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3JINYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIbHYIO  (OpMy  TIpelCTaBICHUS
uHbOpMaIK (CXEMBI, TpapUKU, JTUArpPaMMBbl, TAOTUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
XUMHYECKOW HMHGPOpMalMe: TMPUMEHITh MEXKMIpeaMeTHble ((pu3nyecKkue W
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIBI, a00peBHATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpEICTBA
HATJISIAHOCTH.

OBiaeHne yHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMU AeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ Iuajora W/uin
JTUCKYCCHH, BBICKAa3pIBaTh  WJeH, (QOPMyIHpPOBaTH CBOM  NPEIJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTALMEl pe3yJbTaTOB MO3HABATENBHOU [ESATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPH BBITIOJHEHUU
XUMHUYECKOT0 3KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaTH3allii y9eOHOTO MPOeKTa M (HOPMYIHUPOBATH BBHIBOIBI
M0 pe3ylbTaTaM MPOBEIEHHBIX HCCIEAOBAHUNA MYTEM COIIACOBAHHUS IMO3UIUN B
X0J1€ OOCYKJICHUSI U OOMEHA MHEHUSIMHU.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMY JeHCTBUSIMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOIO TO3HABATEIBHYIO
NeATEeNbHOCTh, OmpeAessiss e€ LeJu MW 3aJayd, KOHTPOJHUpPOBaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJrOpUTM JIEUCTBUUA TpU



BBINIOJIHEHUN YYEOHBIX M HCCJIEAOBATENbCKUX 3a/Jady, BbIOMpaTh Haubosee
3¢ (}exTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM MOJYyYEeHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKHUX PEAKLHUAX;

OCYILECTBIISTh CAMOKOHTPOJIb CBOEH NIE€ATENBHOCTH Ha OCHOBE CaMOAHAJIN3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOSHMsSI Kypca «OOImas M HeopraHudeckas
XUMUS OTPAKAIOT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBCHHO-HAYYHONW KapTUHBI MHpa, POJIM XUMUHM B TIO3HAHWM SIBJICHUUN
npupoabl, B  (OPMHUPOBAHMU MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G YyHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a1a9
U DKOJIOTHYECKH OOOCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOTHOM
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKMX  3HAaHMI, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMUYECKUI SJIEMEHT, aToM, H30Tom, S-, pP-, -
AJNIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYyJa, MOJIb, MOJISIPHBIH OOBEM,
BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIIECHUS, XUMUUYECKasl CBS3b
(xoBaJIeHTHAsI, MOHHAS, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIBI  XUMUYECKUX  pEaKIUi, pacTBOp, DIJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJIUTHYECKAsT AUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW PEAKINH, XUMUYECKOE PAaBHOBECHE); TEOPUM U 3aKOHBI (TEeOpus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHUsI MAacCChl BEILECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPIUU
MpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3BIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIIUEe B OCHOBE IMOHWMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOIOTHMUYECKHE CBEACHHUS O CBONCTBAX,
COCTaBe, MOJIYYeHUH U 0€301aCHOM HCTOJIb30BaHUN BAKHEHIINX HEOPTAHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHI BBISBISATH XapaKTePHBIC MPU3HAKWA TOHITHH,
YCTaHaBIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPU
OMMCAaHUU HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAlllCHUMH;

c(hOpMHUPOBAHHOCTh YMEHHH HCIIOJH30BATh XUMHUYECKYI) CHMBOJUKY IS
cocTaBieHus (opMysn BEIIECTB M  YpPaBHEHMH  XMMHUYECKHUX  pEaKIuH,
cuctematnieckyro HomeHknarypy (IUPAC) u TpuBnansHble Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCHbIA ra3, aMMHak, raméHas
U3BECTb, HETAIlIEHAS] U3BECTh, MTUTHEBAS CO/IA, MUPUT U JIPYTHUE);



c(hOpMUPOBAHHOCTh YMEHUHN ONPENENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COEAWHEHMSX PA3JIMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, THII
KPUCTAJTUYECKOW PEMmIETKM KOHKPETHOTO BeIeCTBa (aTOMHas, MOJICKYJISIpHas,
HMOHHAs, METAJTUYECKAs), XapaKTep CpPe/bl B BOJHBIX PaCTBOPAaX HEOPraHUUYECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUU YCTaHaBIIMBAaTh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEHIECTB MO HX COCTaBY K OMNPEACIIEHHOMY KiacCy/Tpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAIBl M1 HEMETAJLJIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMUECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
U TIPOTHOCTUYECKYIO () YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEepU30BaTh DJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoir CUCTEMBI
xuMudeckux djementoB JI. M. MenneneeBa, MCHOab3ysl MOHATHS «S-, P-, O-
AJIEKTPOHHbBIC opOuTamny, «IHEPTreTUYECKHUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUYECKUX DJIEMEHTOB U UX COCIUHEHUU
1o nepuojaam u rpymnmnam Ilepuoandyeckoit cucteMbl XUMUYECKUX dieMeHToB . .
Menpeneena;

chOpMUPOBAaHHOCTh YMEHUHM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKJAaTh CYIIECTBOBAHWE T'E€HETHMYECKOM CBSI3M MEXIY HEOPraHMYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIJIACCHU(PUIIMPOBATh XUMHUYCCKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCIY M COCTaBy pEarupyrollux BEIIECTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHECHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHHM COCTaBIIATh ypPaBHCHUS PEAKIUN pPa3IUIHBIX
THUIIOB, TIOJIHBIC M COKpAIIEHHBIC YPaBHEHUS pEaKIuii HOHHOTO 0OMEHA, yIUTHIBas
YCIIOBUS, TPU KOTOPBIX 3TU PEAKIIMUA UAYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUW TIPOBOJUTH PEAKIHMH, IOATBEPKAAIONINC
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PACIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPaX HEOPTaHUYECKUX
BEIIECTB;

chOpMHUPOBAHHOCTh YMCHHH  pPACKPBIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEIILHBIX PEAKIIMM MOCPEJACTBOM COCTABJICHHUS 3JICKTPOHHOrO OajaHca
ATHUX PEaKIUM;

c(hopMUPOBAHHOCTH YMEHUN 0OBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOU
pPeaKIUM OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETro Bo3aeicTBus (nmpuHiui Jle [larense);



c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh XUMUUYECKUE MPOIECCHI,
JIe)KAIIME B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUsS CEPHOM KHUCJIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNU 00 OOUIMX HAYyYHBIX MNPUHIMUMNAX U
AKOJIOTUUYECKUX MPOOIeMaxX XUMMUYECKOTO TPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCICHUS C UCIOIb30BaHUEM
MOHSATUS «MAaccoBasi JOJIS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUM Ta30B
MPU XUMUYECKUX PEaKIHIX, MACChl BEIleCTBA MU 00bhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WM OOBEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIUU
BEIECTB, TEIUIOBOrO A(pdekTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOaTh MTPaBUJIa MOJIH30BAHUS XUMUYECKOU
NoCyJIol W Ja00opaTOpHBIM O00OpyJAOBaHUMEM, a TaKXKe IMpaBuia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBUU C WHCTPYKIUSIMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBIMOJHITH XUMHUUYECKUU
AKCTIIEPUMEHT (pa3fioKeHHEe MEPOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTtopa,
ONpEeAEICHUE Cpeabl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO  YHHUBEPCAIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIIHH,
peakIuu MOHHOTO OOMeEHa, KadyeCTBEHHBbIE peaklMu Ha cyibdar-, KapOoHAT- |
XJIOPUJI-AaHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAJIBHBIX 3ajlad IO
TemaM «Metamne» U «HeMetaiibl») B COOTBETCTBUM C MNpaBUJIAMU TEXHUKHU
0€301acHOCTH TIpU OOpaIlleHUH ¢ BEIIeCTBaMU U J1a0OpaTOPHBIM 000PYI0BAHUEM,
MPEACTaBIATh PE3yNbTaThl XHMHYECKOTO OHKCIepuMeHTa B ¢GopMe 3allucH
ypaBHEHUM COOTBETCTBYIONIUX PEAKIUi U (HOPMYIUPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTaTOB;

c(hOpMHUPOBAHHOCTh yMEHUN KPUTHYECKH aHAJIM3UPOBATh XUMHUUYCCKYIO
uH(DOpMaILMIO, TIOydYaeMyl U3 Pa3HBIX HCTOYHUKOB (CpeICcTBa MacCOBOM
KOMMYHUKalu, NHTEpHET U IpyTHX);

chOpMHUPOBAaHHOCTh ~ YMEHHM  coOJMOJaTh  IpaBWjIa  AKOJOTHYCCKH
11eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici nokazarenss [IJIK, mosicHATh Ha mnpumepax CrnocoObl YMEHBIIEHUS U
MPEIOTBPAILICHUS UX BPEAHOTO BO3JICUCTBHS HA OPraHU3M UYEJIOBEKA;

JUIsi 0OYyYaroIMUXCS C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBbSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUIA;

JUISL CIIETBbIX M CHA0OBUIAIIMX OOYyYalOIIMXCS: YMEHHE HCIO0JIb30BATh
penbeHO-TOYCHHYIO cucTeMy oOo3HadeHui JI. bpaiins mis 3anmucu XUuMHYECKHX
dbopmyi.

TEMATHYECKOE IINIAHUPOBAHHUE



11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudgposbie)
n/ pasjenos u TeM | Bceer KonTpoJbHbI IIpakTnyeckn
o0pa3oBaTe/bHbBI
n NnporpamMmbl 0 e padoThI e paboThbI
e pecypchbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnonnyeckas 3
cucremMa
XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue
BEIIIECTBA.
1.2 n 4
Mmuoroo6pasue
BEIECTB
XHUMHUYECKUE
1.3 6 1 1
peaxkuuu
Hroro mo pazgeny 13
Pasznen 2. Heoprannueckasi Xumusi
2.1 Mertab 6
2.2 Hemerans 9 1
CBs3b
HEOpraHU4ecKH
2.3 X U 2
OpPraHHYECKUX
BEIIECTB
Uroro no pazneny 17
Paznen 3. XuMus 1 ;KU3Hb
3.1 XUMMS U )KU3Hb 4
Hroro no pazgeny 4
OBUIEE
KOJIMYECTBO
34 2 3
YACOB I10
[MPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE




11 KJIACC

Ne

n/
n

Tema ypoka

KoaudecTBo 9acoB

Kounrtpoin
HbIE
padoTsI

Bce
ro

IIpakTuHyec
KHe
padoThbI

Jara
H3Y4YeH
us

DJIEeKTPOHHBI
e uupposkie

o0pa3oBareJ

bHbIE

pecypchbl

XuMudeckui
3JEMEHT. ATOM.
DNeKTpoHHAas
KOH(puUrypauus
aTOMOB

[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucrema
XUMUYECKUX
anemenTtoB /1. W.
MenneneeBa, ux
CBSI3b C
COBPEMEHHOU
TEOpUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
HM3MCHEHHS CBOMCTB
XUMHYECKUX
3JIEMEHTOB U UX
COEQUHEHUH I10
rpyImmam u
MEPUOJIaM.
3HayeHHe
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX
anemenToB /..
MeHpeneeBa B
Pa3BUTUHU HAYKU

Crpoenue
BEIIECTBA.
XuMuyeckas CBs3b,
€€ BUBI;
MEXaHU3MBI
oOpa3oBaHus

KOBAJICHTHOM CBS3U.




Bopoponnas cBsi3b

BaneHTHOCTE.
DNEeKTpOOTpULIATENb
HOCTh. CTencHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHUS

ITonsarue o
JIUCTIEPCHBIX
CHCTEMaXx.
Uctuansie n
KOJIJIONIHBIE
pacTBOPBI.
MaccoBas gomis
BEIIECTBA B
pactBope

Knaccudukanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHUN.
I'enernueckas CBA3b
HEOPraHMYECKUX
BEIIECTB,
pa3IMYHBIX KJIACCOB

Knaccuduxkanus
XUMHYECKUX
peakuuii B
HEOpraHu4YeCKou 1
OpraHu4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
MpeBpaIieHus
SHEPTUH NpU
XUMHYECKUX
peakumsx

CKkopocCTb peakiu.
OO6paTtumbie
peaKImu.
XUMHUYECKOE
paBHOBecHE




10

[IpakTnueckas
pabora No 1.
«Bnusiaue
Pa3IUYHBIX
(baxTopoB Ha
CKOPOCTH
XUMHUYECKON
peaKIm

11

DNEeKTPOTUTHYECKAS
JICCOITHAITHSI.
ITonsarue o
BOJIOPOJTHOM
nokaszatesne (pH)
pactBopa. Peakuuun
HMOHHOTO OOMEHa.
IM'uaponns
OpPraHHYECKUX H
HEOPraHWUYECKUX
BEIIECTB

12

OKuCIUTETbHO-
BOCCTAaHOBHTEIIHbHBIC
peakuuu. [lonsitue
00 37IeKTpoIIn3e
pacIjiaBoB U
pacTBOPOB COJIeH

13

KonTposbHas
pabota 1o pazzaeny
«Teopernyeckue
OCHOBBI XUMUI

14

Mertamnsl, ux
MOJIOJKEHUE B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemenToB /[l. W.
MeHpeneeBa u
0COOEHHOCTHU
CTPOEHHS ATOMOB.
Ob6mue puznueckue
CBOMCTBA METAJIJIOB

15

CrninaBel METaJIOB.
ONEKTPOXUMHUYECKH
U psi HAIIPSDKEHUM
METAJUIOB




16

XUMHUYECKHUE
CBOMCTBA
BaXKHEHIITHX
METaJJIOB (HaTpHi,
KaJIni, KaJIbIIHii,
MarHui,
AITIOMUHUI) U UX
COCJIMHEHU I

17

XnuMudeckne
CBOICTBa XpoMma,
MEIH U UX
COCAUHEHHI

18

XnuMudeckue
CBOIiCTBa IIMHKA,
JKene3a B ux
COeqUHEHNN

19

[TpakTrnueckas
pabota Ne 2.
"Pemenue
AKCIIEPUMEHTABHBI
X 3a7a4 10 TeMe
«Metamb»"

20

Hemeramnsl, ux
MOJIO)KEHUE B
[Tepuoauueckoit
CHCTEME
XUMHYECKUX
anemenToB [I. 1.
Meuneneesa u
0COOEHHOCTH
CTPOCHHS aTOMOB

21

duznueckue
CBOMCTBA
HEMETaJJIOB.
AnnoTtponus
HEMeTaJlIoB (Ha
npumepe
KHCIIOpPOJIa, CEPBL,
dbocdopa u
yriepoja)

22

XuMHuueckue
CBOIicTBa
rajoreHoB, CEPhl U
UX COCMHEHUN




23

XUMHUYECKHUE
CBOICTBA a307Ta,
docodpa u ux
COCAUHCHHI

24

XnuMudyeckue
CBOMCTBA yriepoJa,
KPEMHHS U UX
COCAUHCHHI

25

[Ipumenenne
BaXKHEHTITX
HEMETAJJIOB U UX
COCAUHCHHI

26

O06o00mmenue u
CHCTEMAaTHU3allHs
3HAHUH 110 TEME
«HemeTamib».
Breraucnenns mo
YpaBHEHUSIM
XUMHAYECKUX
peakuuii u
TEPMOXUMHUYECKHE
pacu€Thl

27

[IpakTrnueckas
pabota Ne 3.
«Pemnrenne
IKCIIEPUMEHTAJIbHBI
X 3a7a4 I10 TEME
"HemeTtanabl"»

28

KonTposbHas
pabora 1mo Temam
«Mertaniae» 1
«Hemetanmbi»

29

HeopraHI/IquKI/Ie n
OPraHn4cCKue
KHCJIOTBI.
HeOpraHI/IquKI/Ie n
OpraHU4Y€eCKuc
OCHOBaHUsA

30

AmdorepHbie
HEOpraHu4eckue u
OpraHuvecKue
COEIUHEHUS.
I'eneTnueckas cBs3b
HEOPraHU4ecKux u




OPraHuYeCKUX
BEILIECTB

31

Ponn xumun B
o0ecreueHUH
9KOJIOTHYCCKOM,
SHEPreTUYECKON U
MHUIIEBOM
0e30MMacHOCTH,
pa3BUTHH

M€ IUITHHEI

32

[IpencraBnenus 06
00X HayYHBIX
MPUHIUTIAX
MPOMBIIIIEHHOTO
MOJTy4YEHUs
Ba)KHEUIIINX
BEIIECTB

33

YenoBek B MHUpE
BEIIIECTB U
MaTepuasoB

34

XuMUS U 3JJ0pOBbE
yeJloBeKa

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




