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HOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1O XuUMUUM Ha YpPOBHE CpeIHEro oouero oobpa3oBaHus
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
denepanbHOil 00pa3oBaTENbHONM MPOrpaMMbl CpeAHEero ooiiero o0pa3oBaHUS
(®OIT  COO), npencraBiaeHHbIX B  dDeaepadbHOM  T'OCYAapCTBEHHOM
oOpazoBarenbHoM cTtaHaapre COO, c¢ yu€rom Konmenmuu mnpemnoaBaHus
ydyeOHOoro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
Oenepany, peanu3ylOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMBbl, U
OCHOBHBIX TOoNIOkeHU «CTpaterun pa3BuTusi BocnuTanus B Poccuiickoit
Oepnepanuu Ha nepuo 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oOuielt crpareruy 00y4deHus, BOCIUTAHUS U Pa3BUTHUSL 00YyYAIOIINXCS CPEACTBAMU
yaeOHoro npeamera «Xumusi» mist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenTyanbHubie nonoxeHuss ®PI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJlep)KaHMsl, pPe3yJbTaTOB OOydeHUs W TpeOOBaHMM K YPOBHIO TMOJTIOTOBKH
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3zoBaHme, MOJIy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHMU3alluM, SIBJISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIOIIMM H3TAllOM peaju3alli  Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX IIEHHOCTEH, NpPUCYLIUX
[EJIOCTHOM CHUCTEME XHUMHUYECKOro o0pa3oBaHHsA. OTH LEHHOCTU KacaroTcs
NO3HAHUs 3aKOHOB MPUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YelloBeKa, a TakKKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0pOBbI0 M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHUeE
o0yyJaromuxcs Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUsS CPEACTBAMU Y4eOHOTO
npenMera «XuMUS», COJAEpKAHME M TOCTPOCHHE KOTOPOro ONpe/eseHbl B
nporpaMMme MO0 XUMHUU C YY4E€TOM CHeUU(PUKH HAyKd XUMUHU, €€ 3HAYeHUs B
MO3HAHWUW TIPUPOABI U B MaTEPUAIbLHON KM3HU OOIIECTBa, a TaKXKe C Y4ETOM
o0mMX Mened M NPHUHLMIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oomiero oopasoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MIPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJIECHUS,
B CO3/IaHHE IIEJIOCTHOrO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE Kak O €IMHCTBE
OpUPO/BI M YelloBEeKa, KOTopoe (opmMupyercs B XMUMHHM Ha OCHOBE MOHHUMAHMS



BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMH O0JIaCTSIMU MPUMEHEHUS.

TecHO B3aUMOJEUCTBYS C APYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHsS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCHEIIHOTO
Tpyda M >KM3HM Kaxxaoro uieHa oOuiectBa. CoBpeMEHHass XMMHUSA Kak Hayka
CO3MJAaTENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAlpaBJIEHA Ha pEIICHUE
JIO0ABHBIX  TPOOJIEM YCTOMYMBOIO Ppa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMU LENSIMH W TNPUHLUUANAMH CPEIHEro OOLIEro
oOpa3oBaHus cojaepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI YpOBEHB
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYKD MM i1  BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOIO BKJIIOYEHUS B JKU3Hb COIMyMa, MPOJOJKCHUS
00pa30BaHusl B Pa3IMYHBIX 00JIACTAX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu ~ npeAMeTa  «XHUMHS»  SBISIIOTCS  0a30BbIe  KYypChl —
«Oprannueckas xumusi» U «OOIas M HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOI HayKHU: CUCTEMA
3HAHHUM 10 HEOPTraHWYECKONW XMMUU (C BKIIOUYEHHWEM 3HAHUM U3 00IIeld XUMUHU) U
OpraHn4eckon xumuu. @OpMUpPOBAHUE JTaHHOM CHUCTEMBI 3HAHUW NPU HW3YYEHUU
nperMera O0ecrneyrMBaeT BO3MOXKHOCTb PacCMOTPEHHMSI BCETO MHOI000pasus
BEII[ECTB HA OCHOBE OOIIUX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHWYecKass XWMHsS» copMupoBaHa B MporpaMmMe MO XUMHU Ha OCHOBE
CUCTEMHOr0 TIOAXOJa K U3YyYCHHIO Y4YeOHOro wmarepuaia W oOYCJIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM  Ha  ONPENEIEHHBIX
TEOPETUYECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpHUBaIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TakKe Ha YPOBHE CTEPEOXUMHUYECKUX M  3BJIEKTPOHHBIX
NpelcTaBlieHud O cTpoeHudu BemiecTB. CBeneHUs 00 H3yd4aeMblXx B Kypce
BEIIECTBAX JIAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCOWHEHUU. B Kypce OpraHndecKod XUMHM IOJYYarOT PpPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUs MEpPBOHAUYATBLHbBIC
NPE/ICTaBIICHUA O XMMUYECKON CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEaKIUU.

[Ton HOBBIM yrjaoM 3peHHs B TMpeAMeTe «XUMHS» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs M3yYEHHbIH Ha YpPOBHE OCHOBHOro 00I1Iero oOpa3oBaHus
TEOPETUYECKU Marepuan H (PAKTOJIOrMUYECKUE CBEIACHUS O BEIIeCTBaX U
XUMHUYECKON peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas



XUMHUS» OOYyYaroUIMMCSl TPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTHYECKUX IMO3ULIUM,
rIy0oke TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00001aroIIe 10 OOBSICHSIONMEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUH, A TAKXKE O XUMHUYECKUX PEAKIMIX, UX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHsercs B Kypcax 10 m 11 xmaccoB
AJIEMEHTAMH  COZEP)KaHUs, HMEIOIIMMH KYyJbTYPOJIOTMYECKUA W NPHKIAJTHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHMIO B3aWMOCBSI3M XHMHUHU C
JIPYTUMHU HAyKaMU, PAcCKpbIBAIOT €€ pOJjb B MO3HABATEIbHOM M MPAKTUYECKOU
JESITeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHUTAHUIO YBaKEHHUS K MPOIECCY
TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUUYECKUX MPUIOKEHUUA XUMHUH, TTOMOTAOT
BBIITYCKHUKY OPHEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH WHGOPMAIMIO U
OpUMEHSATh €€ I TIOTMOJHEHUS 3HAHWM, PEIICHUs WHTEIUICKTYAIbHBIX |
AKCIIEPUMEHTAJIbHBIX MCCIEN0BATENbCKUX 3a/1a4u. B 1enoM copepkaHue yaeOHOro
npenMmera  «XUMUS»  JITaHHOTO  YPOBHSIL ~ M3y4Y€HHsS  OPUEHTHPOBAHO  Ha
dbopMupoBaHue y O0Yy4YaIOIIMXCS MHUPOBO33PEHUYECKONM OCHOBBI JIJIi TTOHMMAaHUS
bunocodcknx HIEH, TaKUX KaK: MaTepUaIbHOE €IWHCTBO HEOPraHWMYECKOrO |
OpPraHUYeCcKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB HX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOAHBIX SBIECHUNW NYTEM OKCHEpPUMEHTa W
pelIeHUs] TMPOTUBOPEYMN MEXKIYy HOBBIMH (akKTaMd U  TEOPETUUECKUMHU
IPEANOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PELIEHUH 3KOJOTMYECKHUX MpoOIieM, a
TaK)ke Mpo0seM cOepeKeHUs] FIHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JJaHUSI HOBBIX
TEXHOJIOTUNA U MaTEpPHUAJIOB.

B nmnane pemieHus 3a7a4  BOCIUTAHUS, PA3BUTHUS UM COLMAIU3AIIH
OOyYaroMMXCs TPHUHATHIE MPOTPAMMON IO XUMHU TMOJXOJBI K OIPEICIICHUIO
CONlep)KaHUsI M TOCTPOCHHUS TMpeAMeTa MpeAyCMaTpuBalOT (QopMUpoBaHUE
YHUBEPCAIbHBIX y4eOHBIX JCHCTBUN, wuMeromuUX 0a30Boe 3HA4YeHHE IS
Pa3IUYHBIX BHJIOB JICATEBHOCTH: pEIICHUS MpoOJieM, TIOWCKa, aHaiu3a |
00paboTku nHpOpMaLNKU, HEOOXOAUMBIX JJIsl TPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCJIEI0BATENIbCKOW JESTENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IMO3HAHHUU
XUMUHU.

B mpaktuke mpemnojaBaHus XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 OOLIEro 00pa3oBaHus, IPU ONPEIEICHUN
CoJlep KaTeNIbHOW XapaKTepUCTUKH LeJied HW3y4eHHUs MpeaMeTa HampaBiIeHHEM
NEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO MNpU3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HayKW Kak 0O0JIACTH COBPEMEHHOT'O €CTECTBO3HAHWSI, MPAKTHUECKON



JESATENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KydbTyphl. C
METOJIMYECKOM TOUKHM 3PEHHs] TaKOM MOAXO0J K ONpENEIeHUIO Lenell H3ydeHUs
IIpEAMETA SIBJISIETCS BIIOJHE ONPABJAHHBIM.

CorylacHO JaHHOW TOYKE 3PEHMS TJVIABHBIMHU LEISAMH HM3YYEHHsI IPEIMETa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHsAIOTCS:

e (opmMupoBaHHEe CHUCTEMBbl XUMHUYECKHUX 3HAHUM KaKk  BaKHEHIIeH
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHS, (PyHAaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHNUS,

e (opmupoBaHME U pa3BUTUE NMPEACTABICHUN O HAYYHBIX METOJAX MO3HAHMUS
BEUIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi TNpUOOpEeTeHus
YMEHUM OPUEHTHUPOBATHCS B MHPE BEIIECTB U XHUMHUYECKUX SBJICHUH,
UMEIOILUX MECTO B PUPOJIE, B IPAKTUYECKON U MIOBCETHEBHON KU3HH;

e pa3BUTHE YMEHHUU U CIIOCOOOB ACATEIBHOCTHU, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHUYECKOr0 JKCIIEPUMEHTa, COOJIOJICHUEM  IpPaBUI
0e30MmacHOro 0OpalleHus ¢ BEUeCTBAMHU.

Hapsiny ¢ atum, conepkaresibHasi XapaKTepUCTUKa LEeJed U 3a1a4 U3y4eHHs
npelMeTa B IpOorpaMMe M0 XMMUU YTOYHEHAa U CKOPPEKTUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM NPUOPUTETAMHU B CUCTEME cpelHero oodmiero odpazoBanus. CeroaHs B
OpENoJaBaHUd  XUMHM B OOJbllIed  CTENEHW OTAAETCA  MPEeArouTEeHUe
OPAKTUYECKOM KOMIIOHEHTE COJAEpX aHusg OOy4deHHUs, OpPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBITYCKHUKA 00I11€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOUIEro He
HAOOpOM 3HaHUM, a (QPYHKIMOHAIBHOW T'PAaMOTHOCTBIO, TO €CTh CIOcOO0aMU U
YMEHUSAMHU aKTUBHOI'O NOJYYEHMsI 3HAHUN UM NPUMEHEHUS UX B PEAJbHON JKU3HU
JUISL pELIEHUS IPAKTUYECKUX 3a]ad.

B cBf3M ¢ 3TUM Mpu U3Y4YEHUHM TMpeaMera «XHUMHS» JOMUHUPYIOUIEe
3HauU€HHE MPUOOPETAIOT TaKKUE LIETU U 3a]]a4H, KaK:

ajanranusi 00yJaromMxcsi K yCIOBUSIM JUHAMUYHO Pa3BHUBAIOILErOCs MHpa,
dopMupoBaHWE  HMHTEJUIEKTYaJdbHO  PAa3BUTOM  JUYHOCTH, TOTOBOH K
caM000OpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHUIO I'PAMOTHBIX
peuIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalIMX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHUEe y O0OYyJarONMUMXCS  KJIIOYCBBIX  HABBIKOB  (KITIOYEBBIX
KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYEHHWE JMJIS Pa3IMYHbIX BHUIOB
NESITENbHOCTU: pellleHus Mpo0seM, MOUCKa, aHau3a U 00paboTKU HH(OpMAIUH,
HEOOXOAMMBIX JJIi TNPUOOPETEHHs ONbITa JEATENbHOCTH, KOTOpas 3aHHMAaeT



BaXHOE€ MECTO B TMO3HAHWU XHMHUH, a TaKXKe [ OLEHKH C TMO3UIUI
AKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
IPOIIECCOB HA OPTAaHMU3M YEJIOBEKa M MIPUPOIHYIO CPELY;

pa3BUTHE MO3HABATENIBHBIX HHTEPECOB, MHTEIEKTYAJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUYarIIUXCs: CIIOCOOHOCTU CAMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KU3HEHHBIMHU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpEeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUH Ui TIOMCKAa U aHalu3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpPMAIIM XUMHUYECKOTO COJIePKAHMNS,

(dbopMupoBaHuE U pa3BUTHE Y O0YYAIOIINXCS ACCOIMATUBHOTO M IOTUYECKOTO
MBIIIUICHNYS, HAOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHMM U TPOBEACHUU XHUMUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcsi YOeXKIEHHOCTH B T'yMaHHUCTUYECKOU
HANpaBICHHOCTH XUMHH, €€ BaXHOW pOJIM B PEIICHHWH TIIOOATBHBIX MPOOJIeM
palMOHAIBHOIO MPUPOAONOIB30BAHNUS, TIOTIOJIHEHUSI SHEPTeTHUYECKUX PECYPCOB U
COXpaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpexHOTO
OTHOIIICHUSI K TPUPOJE W CBOEMY 3JI0pPOBBIO, a TaKKe MPUOOPETEHHs OmbITa
UCTIONBh30BAaHUS TIOJNYUYCHHBIX 3HAHHWWA JJIS TPUHITHS TPAMOTHBIX PEIICHUN B
CUTYaIUsIX, CBA3AHHBIX C XUMHUUECKUMU SIBICHUSIMHU.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHHUA MNpeaMeT «XUMUS
0a30BOro ypoBHS BXOAWT B COCTaB MpeIMeTHOW 00macTu «EcTecTBeHHO-HAyYHBIC
OPEIMETHD.

O611iee yncao 4acoB, OTBEAEHHBIX AJI U3YUCHHs] XUMUU, HAa 6a30BOM YPOBHE
cpenHero oomiero oopazoBanusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hejeno), B 11 kiacce — 34 yaca (1 gac B Hezeno).



COJAEP XAHME OBYUYEHUA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHM4YeCKON XUMUM

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB W MaTepuajoB. TeopHsi CTPOECHUS OpPTraHHYECKUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE monoxeHuss. CTpyKTypHbIE (HOPMYITBI
OpPraHMYecKux BemecTB. ['omonorus, wu3omepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COCTUHEHUSAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpencraBnenne o kinaccupuUKaIMK OpraHUYECKUX BeriecTB. HoMmeHkIaTypa
OpraHUYECKUX COEAMHEHUU (CUCTeMaThyecKas) W TpPUBUAIbHBIE Ha3BAHUS
BAXKHEHIIIHUX MPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHS BEHIECTB M HX NPEBPALICHUN:
O3HAKOMJICHHE C O0pa3laMy OpraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIECTB, HAOIIOJICHUE U
OMMCAHUE IEMOHCTPAIIMOHHBIX OINBITOB MO MPEBPAILLICHUIO OPTAHUYECKUX BEILIECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKUU psif. MeraH W 3TaH —
MPOCTEHIINE MPEACTABUTEIN aJlKaHOB: (U3MYECKUE U XHUMHUYECKHE CBOMCTBA
(peakuMu 3aMelleHHs] U TOPEHHs), HAXOXKIEHUE B MPUPOJE, MOIyYEeHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAll. DTWIEH U MPONHIEH —
MPOCTEHIINE MPEACTABUTEIN aJIKEHOB: (U3MYECKUE U XHUMHUYECKHE CBOMCTBA
(peakuuu TUIPUPOBAHMS, TAJOTCHUPOBAHUS, THUAPATALMHU, OKHCICHUS W
MOJIMMEPU3ALINH ), IOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIne
XUMUYECKUEe CBOMCTBa (peakius nonumepusanuu). [loaydeHne CHHTETHYECKOTo
Kay4yyKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN PsAJl. ALIETUIICH
— MpOCTEUIINKA TNPEICTABUTENb AJIKUHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMUYECKHEe CBOMCTBA (peakiMu TUJIPUPOBAHMUSI, TAJOTCHUPOBAHUS, TUIpATallUH,
TOPEHHUS), IOJTYYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (HU3NYECKUE U XUMHUYECKHE CBOWCTBA
(peakuuu TajJoreHUpPOBaHUS W HUTPOBAHUS), MOJyYeHUE U TIpUMEHEeHUuE. Tonyon:



cocmae, cmpoeHue, ¢uauueckue U  XuMudeckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NOAy4eHue u npumerneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
pa3JIMYHBIM KJIaccaM.

[IpuponHble MCTOYHUKK YTIe€BOAOPOAOB. lIpupoaHbiii ra3 W TOMYyTHBIE
HedTsHbie ra3el. HedTh u e€ mpoucxoxaenue. CrocoOwl mepepaboTku HePTH:
MEepPeroHKa, KPEeKUHI (TePMHUYECKUH, KaTaauTH4eckuil), mnuponu3. [IpoaykTsl
nepepaboTku He()TH, X TPUMEHEHUE B MTPOMBIIIUICHHOCTH U B ObITY. KamMeHHBIH
yrojib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W MX IPEBpAILCHUIA:
O3HAKOMJICHHE C O0Opa3lamMu IUIacTMAacC, Kay4yKOB M PE3WHBI, KOJUICKIIUH
«Hedbtb» u  «Yromb»,  MOJEIUPOBAHHUE  MOJIEKYJ  YIJIEBOJAOPOJAOB U
raJIoreHONPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE STUIICHA
Y U3YYEHHUE €0 CBOMCTB.

PacuérHble 3anaumn.

BblunciieHdss MO ypaBHEHHMIO XHMHUYECKOW peakuuu (macchl, 0OBEMa,
KOJIMYECTBA MCXOIHOrO BEIIECTBA WIM NMPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB UM MPOIYKTOB PEAKIUN).

Kucaopoaconep:kamue opraHu4ecKue coeJMHEHUs

[IpenensHple OQHOATOMHBIE COMPTBL. METAaHOI W 3TAHON: CTPOCHHE,
bu3ndecKkue U XUMHUYECKHUE CBOMCTBa (peakiMd C AaKTUBHBIMU MeETalIaMH,

raJIoreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBsSI3U MeEXIy
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MEeTaHOIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaToMHbl€  COUPTBL. OJTWIEHTJUKOIb W  TJIMLEPUH: CTPOEHHUE,
¢u3nyeckue M XMMHUYECKHME CBOWCTBAa (B3aUMOJCHCTBHE CO UIETOYHBIMU
METaJUIaMM, KauyeCTBEHHasl peakliis Ha MHOI0aTOMHbIE CHHPTHI). JlelicTBue Ha
opraHusM yesoBeka. [ [pumenenue rmuueprHa U 3TUIEHTITMKOJIS.

@deHoJ: CTPOCHHME MOJEKYIbl, (U3NYEeCKHe M XWMHUYECKHE CBOMCTBA.
Tokcuunocth (henona. Ilpumenenue penona.

Anpnerupl U kemouvl.  DopManpaerus, aueTAIBIEIHA:  CTPOCHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (pEakUUU OKUCICHHS U BOCCTAaHOBIICHUS,
KaueCTBEHHBIE PEAKIMH), IOTYyYEHHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IIpelelbHbIE KapOOHOBBIE KHUCIOTBHl. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOCHUE, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
oOuue g Kiacca KUCIOT, peakuus 3TepurKaiim), MoaydyeHue U MpUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHCJIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IEHCTBUE.



CrnoxHble 3(QHUpBl KaK MPOM3BOJHBIC KAapOOHOBBIX KHCIOT. [ mmponus
cnoXxHBIX 3¢upoB. XKupsl. 'maponus xupos. [Ipumenenune xupoB. buomornyeckast
POJIb KUPOB.

VYrneBogel:  cocTaB, KiacCUpUKAIMS ~ yrieBOAoB (MOHO-, JH- U
nojiMcaxapubl). [ Tr0Kko3a — MpOCTEHIINE MOHOCAXapul: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3MYECKME U XUMUYECKHE CBOWMCTBA (B3aMMOJIEUCTBHE C
rugpokcugom menu(ll), okucieHne aMMHauyHBIM pPacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKEHUE TIIOKO3bl), HAXOXIECHHUE B TMPHUPOJIC, NMPUMEHEHHE,
ounonornyeckas poisib. @orocunres. pykTo3a Kak U30MeEP IITHOKO3bI.

Kpaxman u memnrono3a kKak mpupojHbie nonuMmepbl. CTpoeHue kpaxmaina u
HeUTtoNIo3bl.  Du3nueckue W XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIIU3,
KauyeCTBECHHAS PEAKIIHsI C HOJOM).

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYCHHS BEIISCTB M WX IPEBPAICHHNA:
npoBe/ieHue, HaOJOJICHUEe W OINHUCAHHWE JEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIIMM OJHOATOMHBIX CHHUPTOB (OKHCIEHUE AITaHOJA
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOIECHCTBHE TJUIIEPUHA C
ruapokcugom meau(ll)), anprerunos (OKMCICHHE aMMHUAYHBIM PAaCTBOPOM OKCH/JIA
cepeopa(l) u ruapokcugom wmemu(ll), B3ammomeicTBHE Kpaxmajia C HOJOM),
MIPOBECHUE MTPAKTUUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHnble 3anaumn.

Berunciiennsi 1Mo ypaBHCHHMIO XHMHYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMKM MO0 U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 MCXOTHBIX BEIIECTB WU MIPOIYKTOB PEAKITUN ).

A3oTcoaeprKaIiie OpraHMIecKiue COSTUHEHUS.

AMMHOKHCIIOTBI Kak aM(oTepHble oprannyeckue coeauHeHus. Guzuueckue
U XMMHYECKHE CBOMCTBA aMHMHOKHUCIIOT (Ha MpuMmepe TiuiuHa). buonornyeckoe
3HaUYE€HWE aMUHOKHCIIOT. [lenTumapr.

benku kak NpUPOIHBIE BBICOKOMOJICKYJISIpHBIC coenuHeHus. llepBuunHas,
BTOpUYHAs M TpPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OENKOB:
TUIPOJIN3, ICHATYpAIIHs], KAYECTBEHHBIE PEAKIIMK Ha OeNKH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYCHHsI BEIIECTB M WX MPEBPAICHUN:
HAOJIFO/ICHUE W ONMCAHKME JEMOHCTPAIIMOHHBIX OTBITOB: JCHATYpaIus OCIKOB MPHU
HarpeBaHUM, IBETHBIE PEAKIIUN OEIIKOB.

BrbicokoMouiekyJIsIpHbIE COeTMHEHUS

OCHOBHBIC TOHATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTCTIICHb MOJMMEPHU3AINH, CPEIHAST MOJICKYISIpHAS
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCJAMHEHHM —
MOJTUMEPHU3AIINSI ¥ TIOJTUKOHICHCAITHS.
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OKCIEepUMEHTAIbHBIE METOAbl W3YYCHHS BEIIECTB M WX IPEBPAICHHM:
O3HAKOMJIEHUE C 00pa3iaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4yKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanmst MeXIpeIMETHBIX CBSI3€H MPU U3YUCHUH OPTaHUYCCKON XUMUU B
10 kiacce OCYIIECTBISIETCS YEpe3 HCIOJIb30BaHUE Kak OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHATHUNA, TaK M TOHATHH, SIBISIONIUXCS CUCTEMHBIMH IS OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO0mume ecTeCTBEHHO-HAYUYHBIC MTOHATHUS: SIBICHNUE, HAYIHBIA (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, NepuoJuIHOCTb, HAOIIOICHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

Odwuszuka: Martepusi, DOHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranmsm, Ouocdepa, oOMEH BEIIECTB B OpPTraHU3ME,
¢doTocuHTE3, OHMONOrMYECKH AaKTHBHBIC BemlecTBa (OENKH, YIJIEBOABI, JKHUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMBbIE, TOILIUBO,
pecypchl.

TexHomorus: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOIOIIIME CPEJICTBA, JICKAPCTBCHHBIE U KOCMETHUECKHE Mpenaparhl, MaTepuallbl U3
MCKYCCTBEHHBIX U CHHTETHUYECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

TeopeTnueckue 0CHOBbI XUMHU

XuMu4ecKuii 3nemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAS
000J10YKa. DHEPreTUUecKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanwu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpe/eieHUs] JIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOI0B. DJIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucremMa XUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOANYECKOTO 3aKOHA U [leprnoandeckoil CUCTEMBI
xuMudeckux aneMeHToB [[. 1. MenneneeBa ¢ COBpEMEHHOU TEOpPUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHMHUYECKHX JJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEHIECTB MO TPyIIaM U MEepUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.
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Crtpoenue BemiecTBa. XHUMHYECKassh CBS3b. BHAbI XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIPHASsI U TOJISIpHAs, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJEHTHOM XWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
aKkienTopHblii). BomoponaHas cBsi3b. BalneHTHOCTh. DIEKTPOOTPHUIATEIBHOCTD.
Crenenp okuciienus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUINYECKUX PEIIETOK. 3aBUCUMOCTD
CBONMCTBA BEUIECTB OT THIA KPUCTAIUIMYECKON PEIIETKY.

[lonaTne o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOWJIHBIE PAacTBOPHI.
MaccoBas 1015 BelecTBa B pacTBOpE.

Knaccudukanms HEOPTraHUYECKUX COEIUHECHUMN. Homenknarypa
HEOPraHMYECKNX BEIIECTB. | €HETHMYECKas CBA3b HEOPraHUYECKHX BEIECTB,
NPUHAIIEKAIIMNX K PA3JIUYHBIM KJIACCaM.

Xumuueckast — peaknus.  Knaccudukanus  XUMHUYECKUX — peakuuid B
HEOPraHUYECKOM M OPraHWYEeCKONM XHMMHH. 3aKOH COXPAaHEHHsS MacChl BEILECTB,
3aKOH COXPAaHEHMS U NIPEBPAILECHUS YJHEPTUN IPA XUMHYECKUX PEAKLIMSIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakuuu. XuMHYeCKoe paBHOBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larenbe.

DnekTponuTnyeckas aucconuanus. CuiabHbIe U cnadbie anekTponuTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpabHAasl, LIETOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX MPEBpaIlCHMIA:
nemoHcTpauus tabmun «llepuonnueckas cuctemMa xumuyeckux snementon [1. .
MemnpeneeBay, U3ydyeHHE MOJENEH KPUCTALTMYECKUX PEIIETOK, HAOII0JCHUE U
ONKMCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE MEPOKCUIA
BOZOPOJa B IPUCYTCTBUM KaTaIU3aTopa, ONPEAEIECHUE CPEIbl pACTBOPOB BELIECTB
C TIOMOIIbIO YHUBEPCAIBHOTO UWHIUKATOpPA, PEaKIMd HOHHOIO OOMEHa),
POBEJIEHHE MPAKTUUYECKON paboThl «BiusiHue pa3nnyHbiX (PakTOPOB HA CKOPOCTh
XUMHYECKOW pPEaAKIIUM.

Pacuérnble 3anaun.

Pacy€rel 1O ypaBHEHMSAM XMMHYECKHX pEaKUUM, B TOM YHUCIIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCIOJIB30BAHUEM IIOHATUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuueckasi Xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckoir  cucreme
xumudeckux anementoB JI. M. MenneneeBa 1 0COOCHHOCTH CTPOECHHSI aTOMOB.
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®u3nyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETAIJIOB (TaJIOT€HOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHsS) HW = MX  COCOUHEHUW  (OKCHIOB,
KHUCIIOPO/ICOAEPKAIUX KUCIOT, BOAOPOIHBIX COEAUHEHU).

[IprMeHeHNE Ba)KHENIIMX HEMETAIIOB U UX COEAUHEHHUI.

Meramuisl. [lonoxenue meramnoB B llepuoguueckoi cucremMe XMMHYECKUX
anemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. OOmue guiznueckue cBoiicTBa mMeTamuioB. CIlaBbl METaJJIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSYKEHU METAIIOB.

XUMHUYECKUE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, KaJlUM, KaJblIUH,
MarHui, aJIOMUHUHN, IUHK, XPOM, KEJI€30, ME/b) U UX COCTUHCHUI.

O6mue cnocoObl MmonyyeHus: MeTayioB. IIprMeHeHne mMeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX IPEBpalICHUN:
U3Y4YEeHHE KOJUIEKIMH «MeTamibl U CILIaBbl», 00pa3lOB HEMETAJUIOB, PELIECHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4, HaOJI0JIeHHEe M ONHCAaHHWE JEMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIPOKCUIA ATIFOMUHUSI C pacTBOpamMu
KHCJIOT U IIeJI0YEl, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAJLIIOB).

Pacuérnble 3anaun.

Pacuérel macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumun B oOecrieueHUr SKOJOTUYECKOW, IHEPTreTUYECKON U THUIIEBON
0e30macHOCTH, Pa3BUTHH MenunuHbL. [loHSATHE O HAyYHBIX METOAAaX IMO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIIEHHOTO
MOJIYYEHHUSI BAXKHEUIIINX BEILIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXKHEHUIINE CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MAaTe€pUaibl, KpPAaCKHU, CTEKJIO, KepaMHKa,
MaTepuaibl Uil JEKTPOHHUKH, HAHOMAaTepHalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI00peHus.

X¥WMHUS W 30pOBbE YEJIOBEKA: NpPAaBUJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MaCHOr0 MCIOJIb30BAHUS MpenapaToB ObBITOBOM XUMHU
B [IOBCEIHEBHOM KU3HH.

MexnpeamMeTHbIE CBA3U.
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Peanuzanmst  MeXNpeAMETHBIX  CBsI3€d NOpH  H3ydyeHUH oOwmed u
HeopraHudeckoil xumun B 11 kiacce ocyliecTBisIeTcsl 4yepe3 UCIOIb30BaHUE Kak
OOIMX €CTECTBEHHO-HAyYHBIX MOHATHM, TaK W MOHATHH, SBISIOIINUXCS
CUCTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHBIE MOHSATHUS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIAacCUPUKALUs, MEPUOJUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®uznkKa: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIi0aKTUBHOCTb, MOJIEKYJIa, SHEPTreTUYECKUN YPOBEHbB, BEIIECTBO, TEJO,
00BEM, arperaTHOe€ COCTOSIHUE BEIEeCTBa, (PU3MUECKHUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: knerka, opraHu3M, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpa¢usi: MuHepalibl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAaEMbIE, TOILIMBO,
pECYpCBL.

TexHonorusi: XUMUYECKasi MPOMBILIIEHHOCTb, METAJLTYpPrusi, MPOU3BOACTBO
CTPOUTENBHBIX MaTEPHUAJIOB, CEJIbCKOXO3SMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAS
OPOMBILUIEHHOCTb,  (papMaleBTUYECKasi  IPOMBILUIEHHOCTb,  IPOU3BOJCTBO
KOCMETUYECKUX IPEnaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHaIOB,
AJIEKTPOHHAS NMPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUNU
HA BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJlbTaTaM OCBOCHHUS
OOyYarOIIMMHUCSL TPOTPaMM CpPEIHEro oO0Iero oOpa3oBaHus (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHo-MeToauueckoil OCHOBOWM s
pa3paboTKU IJIAHUPYEMBIX PE3yJbTATOB OCBOEHHUSA NPOrPaMM CPEIHEro OOILIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-/IEATEbHOCTHBIN MOAXO/.

B COOTBETCTBHM C CHUCTEMHO-AESTEIBbHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o0111ero 00pa3oBaHusl BbIJIETIEHBI CIEAYIONINE COCTABISAIONIHE:

OCO3HAHHE OO0YYaIOIMMHCSI POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEIEIICHUIO;

HAJTMYHE MOTUBAIIUU K 00yUYEHUIO;

LEJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKH XHUMUHU;

TOTOBHOCTh MU CIHOCOOHOCTH OOYYaronimxcsi PYKOBOJCTBOBAaTHCS B CBOEH
JESATEbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIMYKE MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl M CIIOCOOHOCTHU CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHMS TpeameTa «XUMHsS» JIOCTUTAIOTCA B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHOW JEATEIBHOCTM B COOTBETCTBHUU C
T'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU
U WJeaJaMu POCCHUHCKOTO TPaXAAaHCKOTO OOIIECTBA, MPUHATHIMH B OOIIECTBE
HOpMAaMU W TpaBUJaMH  TOBEACHUS,  CIOCOOCTBYIOIIUMH  MpolieccaM
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAaHOBJICHHS JIMYHOCTH
o0yyJarommxcs.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS mOpenMera «XUMHUS» OTPaXKaOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
0o0y4YaromMxcs Mo peaju3aly NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YacTu:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HAHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;
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OpPEICTaBICHUs O COLUMAIbHBIX HOpPMax M NPABWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATENbHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4EeOHBIX W TO3HABATEIHHBIX 3a/1ad, BHITIOJTHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTHUKY H
apryMEHTBI JIPYTUX MPU aHAIN3E PA3TUYHBIX BUJOB YUEOHOU NIEATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA

HEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HAacleIuIo
OTEYECTBEHHON XUMUHU;

YBa)KEHUS K IPOILIECCY TBOpYECTBA B 00JACTH TEOPHUM M IMPAKTUYECKOIO
OPUMEHEHUS] XMMHUH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUSI HAYKH €CTh pPe3yJbTaT
JUIMTENIbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECA W II03HABATEJIBHBIX MOTHBOB B IIOJIYYEHUM M TOCIEAYIOIIEM
aHanu3e UHQOpPMALMU O MEPEJOBBIX JTOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOpPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJEHUE M MOCTYIKH CBOMX TOBApPHILEH C
NO3UMUMN HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE IMOCIEICTBHM 3THUX
NOCTYTKOB;

4) dpopMupoOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro U 0Oe30macHOro obpas3a JKU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (U3UYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

coOtoIeHrs TpaBui O€30MacHOro OOpalieHusi C BEHIECTBAaMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJIOBOU AECATEIBHOCTH;

NOHMMAaHUSl 1EHHOCTH MPaBWI MHJIMBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEJIEHUS B CUTYALUAX, YIPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUNA W HEMPHUATUS BPEIHBIX MPHUBBIUEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:
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KOMMYHUKAQTUBHONW  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEA0BaTEIbCKOM
JeATeTbHOCTU, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW HM  APYrUX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHUM MPAKTUYECKUX 3a7ad
COIIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOET0 Kjacca, IIIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3y4YEHHUIO MPOeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHHUI 110 XUMHHU;

YBaXXEHUSI K TPYY, JIIOJSM TPy/Aa U pe3yJibTaTaM TPYJ0BOM JAeATeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY MHAMBUIYAJIbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymied mpodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoOCTEN 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTHYECKHU 11eJIECO00pPa3HOr0 OTHOUIEHUS K TPHUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3EMIIE;

NOHUMAaHMS TJI00AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMUSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MIPUPOIHON U COIUATILHON CPE/Ibl;

OCO3HAHMSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH JUIS
pelIeHrs BONPOCOB PallMOHATIBLHOIO MPUPOIO0IOIb30BaAHNS;

AKTUBHOTO HENPUATHS JNEUCTBUW, TMPUHOCIIIUX BpEI OKPYXKarolen
MPUPOJTHON Ccpejie, YMEHUsI TPOTHO3UPOBATH HEOJIArONPUATHBIE YKOJIOTHYECKHUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUI U MIPEAOTBpAIIaTh UX;

HAJIUYUSl Pa3BUTOrO SKOJIOTMYECKOr0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeATeIbHOCTH AKOJIOrMYEeCKON HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABATEIbHOW, KOMMYHHMKATHUBHOM M COLMAJIbHOU
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHWMAaHUS CHeNU(PUKA XUMHUM KakK HayKd, OCO3HaHUS € poiud B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU IIEJIOCTHOIO
Npe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHWUW TPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOJIeM COXpaHCHHUS
IPUPOTHOT'O PABHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAUYUMOCTH XUMHU JUISI  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTUYECKON HAIMpaBICHHOCTH W BaXHOM pOIU B
CO3/IaHNH HOBOMW 0a3bl MaTepUATHHOU KYJIbTYPHI, PEIICHUHU TI00aJbHBIX TPOOIEM
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YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIETUUECKOM, NMUILEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, O0OECTICUCHHH YCIOBUMN
YCIIEIIHOIO TpyAda M OKOJIOTMYECKH KOM(MOPTHOM JKU3HM KaXIOro 4YJeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJIOB
NO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCHOJIb30BaTh
nojy4yaeMble 3HAHUS JJIs aHallM3a U OOBSICHEHHUS SIBICHUM OKPYXKaIOLIero Mupa u
OPOUCXOAIIMX B HEM U3MEHEHUI, YMEHUS JIeJaTh 0OOCHOBAaHHBIE 3aKJIFOYEHHS Ha
OCHOBE HAyuyHbIX (DaKTOB U MMEIOLIUXCS JAaHHBIX C LEIbI0 MOJYy4YECHUS
JIOCTOBEPHBIX BHIBOZIOB;

CIOCOOHOCTH CAMOCTOSATEIbHO HCIIOJIIb30BATh XUMHUYECKHE 3HAHUS IS
pelieHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYALIUAX;

MHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKON IEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K  HENPEPhIBHOMY  00pa3oBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMA 10 XHMHHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3auyHbIX chepax npodeccuoHaIbHOMI
NEeSATENbHOCTH.

METAIIPEIAMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHHUS y4eOHOTo mpenMera «XuMus» Ha
YPOBHE CpEHEro 0011ero oopazoBaHus BKIOYAIOT:

3HAQYUMBIE  JUIS (dopMupoBaHus MUPOBO33PEHUS o0y4Jaroumxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKaIoIue
IEJIOCTHOCTh HAYYHOM KapTUHBI MHUpA U CHenu(UKy METOJO0B IO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO, SHEPIHUsl, SIBJICHUE,
IpoLECC, CUCTEMA, Hay4YHbIA (PaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBEpCallbHble yueOHbIE JeHCTBUS (IMO3HABAaTEIbHbIE, KOMMYHHKATHUBHbIE,

pEryJATUBHEIE), o0ecIeYnBaroIIne dbopmupoBaHue b yHKIIMOHATHHOM
I'PaMOTHOCTH M COITUATTbHOW KOMIICTCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 00 yJaronxcs UCTIOJIh30BaTh OCBOGHHBIC

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUECCKHNE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHBIC
JICWCTBUS B MIO3HABATEIBHON U COLMAIIBHOMN MIPAKTHKE.

MeranpeaMeTHblE pe3yiabTaThl OTPAXKAOT OBJIAACHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYISTUBHBIMU
JICUCTBUSIMU.
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OBJaneHnue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABATEJbHLIMH
JIeHCTBUSIMM

1) 6a3oBble JIOrHYeCcKHUe TeHCTBUS:

CaMOCTOATETLHO  (OPMYNHpPOBAaTH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEeITEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HX
TIOCTUKECHUS, COOTHOCUTD PE3YJIbTAThI JCATEIbHOCTH C TOCTABICHHBIMU LIEIISIMH;

WCIIOJIb30BATh MPU OCBOCHUW 3HAHUU NPUEMBI JOTMYECKOTO MBIIUJICHHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKHU TMOHITUM U YCTAHABIMBATh WX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJII OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHUI;

BBHIOMpaTh OCHOBAHUS W KPUTEPUU I KJIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUM), BBISBIIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIFOUCHUS;

IIPUMEHSATHh B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHUHU CHUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICNIbHBIC MPE/ICTABICHUS — XUMUYECKUI
3HaK (CUMBOJI) OJJIEMEHTa, XUMHUYecKas (QopMmysa, YpaBHEHHE XHUMHUYECKOU
peakIuyu — MpU PEIICHUH Y4YeOHBIX TMO3HABATENIbHBIX M TPAKTUYECKUX 3ajad,
NPUMEHSATh HA3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJISI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIIH.

2) 0a3oBbIe McCiIeI0BaTEeILCKUE 1eHCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO IO3HAHHUS BEUIECTB U XUMHUUYECKHUX
peaKuunii;

dbopMyIUpPOBATh LM U 33]1a4l UCCJICIOBAHUS, UCTIOIb30BAaTh TOCTABJICHHbBIC
U CaMOCTOSTEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCH B KaueCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI JIJIs1 (DOPMHUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYKJICHUU,

BJIAJICTh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAHHUS W  TPOBEACHUA
YUYEHUYECKHX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOATh 32 XOJI0M
mporecca, CaMOCTOSITEILHO IPOTHO3HUPOBATh €ro pe3ynbTaT, (HOpMyIUpOBaTh
00001IeHUS U BBIBOAbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHUS,
COCTaBJISATh OOOCHOBAHHBIN OTYET O MPOACIaHHOM padboTe;

npuoOperarh OMNBIT YYEHHYECKOM HCCIEAOBATEILCKOM UM MPOCKTHOU
JESTENHbHOCTH, TPOSIBIISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
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MIOMCKY METOJIOB PEIICHUS TMPAKTUYECKUX 3a/ad, NPUMCHEHHUIO Pa3InIHBIX
METOJIOB MTO3HAHUSI.

3) pabora ¢ nunpopmanueii:

OPHUEHTHUPOBATHCS B PA3NTMYHBIX HCTOYHWMKAX WHPoOpManuu (HAy4HO-
NOMyJIsApHAS JUTEpaTypa XHMHYECKOTO COJACpKAHUSA, CIPABOYHBIC TIOCOOWMSI,
pecypcsl MHTepHeTa), aHanu3upoBaTh MHOOPMAIMIO PA3IMYHBIX BUAOB U (POpM
IpEe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTHUBOPEUYHBOCTD;

(GbopMyTHpOBaTh 3aMPOChl U MPUMEHATh Pa3IMYHBIE METOBI MPU TOUCKE U
orbope wuHbOpMAIMKU, HEOOXOAWMOW IS BBIMOJHEHUS YYEOHBIX 3ajad
OIPEAECIEHHOIO THUIIA;

NpHOOPETaTh OIBIT HCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN W PA3TUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHpopmaru (Cxembl, rpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
XUMUYECKON WHGOpMAIMECH: TPUMEHATh MEXKIPEAMETHbIC ((U3UYECKUe U
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJibl, a0OpeBUATYpPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPEoOpa30OBBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OgyajieHre YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU 1€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/I€ IUaora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HjaeH, (GOPMYIHPOBATH CBOU  MPEIIOKCHUS
OTHOCHUTEIHHO BBITTOTHCHHSI TIPE/IOKEHHON 33124,

BBICTYIAaTh C MPE3CHTAIMEH pe3ylbTaTOB MO3HABATENHLHON J1€ATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIHFHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKONW pabOThl MO MCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, PeaIM3allii y4eOHOTO POeKTa M (OPMYITHPOBATH BHIBOIBI
10 pe3yJibTaTaM MPOBEIEHHBIX HCCIENOBAHUM MyTEM COIJIACOBAHUSA MO3UIUN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHCHHSIMU.

OBJyajieHNe YHUBEPCAJIbHBIMH PeryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITEJILHO TUTAHUPOBATH M OCYIIECTBIISATH CBOIO IT0O3HABATEIBHYIO
NeSATENbHOCTh, Ompenessss €€ Ueaud W 3aJauyd, KOHTPOJUpOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejiaraéMblii  aJlTOPUTM  JIEUCTBUM  TIPU
BBINIOJIHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ dekTUBHBIN croco0 HMX peuieHust ¢ Y4YETOM TOJNYYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUSAX;
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OCYHICCTBJIAThE CAMOKOHTPOJIb CBOCH JEITCIbHOCTH Ha OCHOBE caMoOaHaJIM3a
U CaMOOIICHKH.

NPEJMETHBIE PE3YJIBTATBI

10 KUIACC

IIpenmerHble  pe3ynbTaTel  OCBOEHHS Kypca «OpraHudeckas XuUMUS»
OTpaXkaroT:

c(OPMHPOBAHHOCTh  TPEACTABICHHUA O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, pPOJIM XHMHM B TIO3HAHUM SIBICHUU
npupoipl, B (OPMHUPOBAHMM MBIIUIEHUS U  KYJIbTYphl JIMYHOCTH, €€
(YHKIIOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs TPAKTUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO M MPUPOIHOM
cpene;

BIIQJICHUE  CHCTEMOM  XUMHYECKUX  3HAHMM, KOTOpas  BKIJIIOYACT:
OCHOBOIIOJIArarolMe TMOHATHA (XMUMHYECKHH 3JIEMEHT, aToM, 3JIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAS
CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpauléHHAas), MOJb, MOJISIpHAsS
macca, MOJISIpHBIH OO0BEM, YIJIEpOIHBIM cKeneT, (yHKUMOHalbHAs TpyMIa,
paguKai, U30MEpHsi, N30MEPBI, TOMOJIOTUYECKUNA PSAZ, TOMOJIOTH, YIJIEBOAOPOABI,
KUCJIOPOZA M a30TCOJAEpIKAIIUE COCAUHEHUs, MOHOMEDP, MOJHUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEIMHEHUS); TEOPUU U 3aKOHBI (T€OpUsl CTPOEHUS
opranudeckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHUs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XMUMHHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalue B OCHOBE IIOHMMAHWUSA NPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKUX
SBJICHUH, (PAKTOJIOrMYECKHE CBEJIEHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU U
0€30MacHOM HCIOJb30BAaHUM BAXKHEUIINX OPraHWYECKUX BEIIECTB B OBITY H
IIPaAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHI BBISBIIATH XapaKTEpHbIE MNPU3HAKUA MOHSITHUMH,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOIB30BATh COOTBETCTBYIOIIUE IOHATUA IIPU
OIMCAHUHU COCTaBa, CTPOCHUS U IPEBPALEHUN OPTAaHUYECKUX COCIUHEHNN;

c(OpMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIS
COCTaBJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
(GopMyn OpPraHMYECKHX BEIECTB U ypPaBHEHUH XHUMUYECKUX peaklui,
M3rOTaBJIMBATh MOJEIM MOJIEKYJl OPraHMYECKMX BEIIECTB U1 WUIIOCTPALUMU HX
XUMHUYECKOr'0 ¥ MPOCTPAHCTBEHHOI'O CTPOCHUS,
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c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBAThH MPUHAJIEHKHOCTh H3YUEHHBIX
OpraHUYeCKUX BEIIECTB IO WX COCTaBY U CTPOCHUIO K OMNPEAeIEHHOMY
KJIacCy/Tpynne CoeAuHEHU (yriaeBOAOpOMAbl, KHUCIOPOI U a30TCOJEepKalue
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUHEHHMsI), JlaBaTh WM Ha3BaHUS I10
cuctematuieckoii Homenknatype (IUPAC), a Takke NPHBOIWTH TPHUBHAIBHBIC
Ha3BaHUS OTJAEIbHBIX OPraHMYECKUX BEIHIECTB (ITUJICH, MPOMWIEH, alleTUJIEH,
STUWICHIJIUKOMb, TIUIEpUH, (HEeHoN, (opMalbAeTull, aleTaabIerui, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAsI KUCIIOTA, IIII0K034,
bpyKTO3a, Kpaxmal, HeI0103a, TIUIIH);

c(OpMHPOBAHHOCTh YMEHHS OINPEACNIATh BHUABI XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATHh IOJIOKEHHUSI TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byriepoBa aiis 00bICHEHHs] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMH  XapaKTepuU30BaThb  COCTaB, CTPOCHUE,
bu3nUecKrue M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, ITWICH, MPOIUJIEH, alleTUJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, ATaHOJ], STUJICHIJIMKOJb,
TJIAIEpUH, (EHOJ, areTalbJIerua, MypaBbUHASA W YKCYCHAasl KHUCIJIOTHI, TJIFOKO3a,
KpaxMall, [1eJIJTF0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOUIUX XHMHUYECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(pTh, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI UX TMepepadoTKU U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMHPOBAHHOCTh YMEHHUH TIPOBOJUTH BBIYUCICHUS 1O XUMHUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOTUYECTBA HMCXOHOTO BEIIECTBA WJIM MPOIYKTA
peakiuu 1O W3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO M3 HCXOAHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMCHHH BJIAJETh CHCTEMOM 3HAHUM 00 OCHOBHBIX
METOAaX HaYYHOIO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX sIBJICHUH (HaOJ0ieHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHWMHWYECKHE 3HAHWS I NPUHATUS PELICHHW B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hopMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUIa MOJIH30BAHUS XUMUYECKON
nocyao u nabopaTOpHbIM OOOpYJIOBaHUEM, a TaKXKe MpaBuiia OOpalleHus ¢
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BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUHUSMH IO BBIIOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBINOJIHATh XUMHUYECKUN
AKCIIEPUMEHT (IPEBPALLEHNS OPraHUYECKUX BELIECTB ITPU HAIPEBAHUM, TOTYYEHHUE
ATWJIIEHA M M3YYEHHE €ro CBOICTB, KAUECTBEHHbIE PEAKLUUU OpPraHUYECKHX
BEIIIECTB, JCHaTypalusi OEJIKOB NpU HArpeBaHUM, LBETHbIE PEAKIMHU OEJIKOB) B
COOTBETCTBHUM C TpaBUJaMU TEXHUKH OE30MaCHOCTH MpU OOpalleHuu C
BEIIECTBAMH U JIa0OpaTOpHBIM OO0OpPYIOBAaHMEM, TPEACTABIATH PE3yJIbTaThl
XMMHUYECKOT0 JKCIEpUMEHTa B (opMe 3amuch ypaBHEHHIl COOTBETCTBYIOIIHUX
peaxkuuii 1 GOpMyIMPOBATh BBIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHMHYECKYIO
uHpOpMAIIMIO, TOJY4aeMYyl0 U3 pa3HbIX HMCTOYHUKOB (CpEICTBA MAacCOBOM
uHpopmaiu, IHTepHET U ApYTrux);

cOpPMUPOBAHHOCTb ~ YMEHMH  COONIOAATh  NpaBUia  JKOJIOTMUYECKU
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITEIBHOCTH B ILEJSAX
COXPaHEHUsI CBOETO 3I0POBbsl M OKPYKAIOLIEH NPUPOJHOU Cpenbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHSI Ha XUBbIE OPraHU3Mbl ONpPENENEHHBIX OPraHUYECKUX
BEIleCTB, MoHuUMas cMbici nokaszatens [IJIK, moscHATh Ha mpumepax cHocoObl
YMEHBIIEHUS! M MNPEJOTBPALIECHUS WX BPEIHOIO BO3JCHUCTBUS HAa OpraHu3M
4eJI0BEKA;

JUIsE OOY4YaIOIIMXCA C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

IUIA  CIIENBIX W CHA0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOoUeuHy0 cucteMy obo3HaueHuil JI. Bpaiins ans 3anMcu XUMHUYECKUX

dbopmyi.
11 KUIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUsA Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTb  MPEJCTABICHUN: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJIM XUMHH B T[IO3HAHUM SIBJICHUUN
npupoabl, B (HOPMUPOBAHMM  MBIIUIEHUS U  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIEHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN

cpene;
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BJIQJICHUE  CHCTEMOM  XUMHUYECKHUX  3HAaHMM, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS (XMMHYECKUI AJIEMEHT, aToM, u3orom, S-, p-, O-
AJIEKTPOHHBIE OpOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKHMCIICHUS, XUMHUYECKAsI CBSA3b
(KOBaJICHTHAsI, HOHHAsA, METAJUIMYECKas, BOAOPOJIHAS ), KPUCTAJUIMUECKas pelérka,
TUIIBI ~ XUMUYECKHUX  PEaKLUH, pacTBOp, OJIEKTPOIUTBI,  HEIIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT JAUCCOLMALIAS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON pEaKUuU, XUMUYECKOE pPABHOBECHUE); TEOPUHM M 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON Juccolmanuy, nepuoandeckuii 3akod [{. M. Mengeneena,
3aKOH COXPAaHEHUS MAacChl BELIECTB, 3aKOH COXPAHECHMS W INPEBPAILCHUS YHEPIrUU
OpU XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NOHUMAHMS TNPUYMHHOCTH W
CUCTEMHOCTH XUMUYECKUX SIBJICHUHM, (PAKTOJIOIMYECKUE CBEIACHHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUH U O€30MaCHOM HCIOJIb30BaHUU BaKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUUECKON JACATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHHU BBISBIIATH XapaKTEPHbIE MNPU3HAKUA MOHSATHUMH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA INPU
OIMCAHUM HEOPTAHUYECKUX BEIIECTB U UX NIPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JJIs
cocTtaBieHHss (OpPMYJ BEIIECTB M  YPAaBHEHHH XMMHYECKUX PEaKLUH,
cuctematuueckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHWYEeCKUX BEUIECTB (yrapHbli Tra3, YIJEKUCIbIH ra3, aMMuak, TaméHas
U3BECTb, HETAIIEHAS! U3BECTh, IUTHEBAS COMIA, UPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJ€HTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX DPA3IMYHOIO COCTaBa, BHJ XUMHUYECKOH
CBsI3U (KOBaJECHTHAs, MOHHAs, METAJUIMUECKasl, BOJAOPOJHAs) B COCUHEHUSX, TUI
KPUCTAJUINYECKOM PEIIETKM KOHKPETHOI'O BEIlEeCTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKAas), XapaKTep Cpebl B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTH YMEHHU yCTaHaBJINBAaTh PUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HX COCTaBy K OMNPEAENEHHOMY KiacCy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCH/Ibl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCHUIBI, CONIH);

c(OpMUPOBAHHOCTh YMEHHUI PAaCKpPbIBATh CMBICI MEPUOIUYECKOro 3akoHa /[,
U. MenpneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIONIYIO0, O0OBICHUTEIHHYIO
U IPOrHOCTUYECKYIO (PYHKIUU;

c(OPMUPOBAHHOCTb YMEHHUI XapakTepuU30BaThb JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JeMeHTOB |—4 mnepuono Ileproanyeckoil cHCTEMBI
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XuMHYecKux djemeHToB JI. M. MeHneneeBa, WCIONb3ys MHOHATHA «S-, P-, d-
BJIEKTPOHHBIE opOuTammy, «QHEpPreTuYecKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIMHEHUN
1o repuojiam u rpymnmnam [leppoanyeckon CUCTEMBI XUMUYECKUX 3eMeHTOB Jl. U.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBAThH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  Pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T€HETHUECKON CBSI3M MEXKIYy HEOPraHUYECKUMU
BEII[ECTBAMU C MOMOIIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCHU(UIMPOBATH XUMHYECKUE PEAKIUU TIO0
pa3JIMUHBIM TPU3HAKaM (YUCIYy U COCTaBY pPEArvpyrolluX BEIIECTB, TEIIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiMu, y4acTHIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISATh YpPaBHEHMS PEAKIMA Pa3IUUHBIX
THUIIOB, TIOJIHBIC M COKPAIIEHHBIC YPABHEHUS PEAKIIMi HOHHOTO OOMEHA, yYUThIBAs
YCJIOBUSI, TPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIA;

c(hOpMUPOBAHHOCTb yYMEHUU TMPOBOJAUTH PEAKIMH, MOATBEPXKAAIOIINEC
KAUECTBEHHBI COCTAaB pA3JIMYHBIX HEOPraHWYECKUX BEILIECTB, pPACIIO3HABATH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTb YMEHHH  PacCKpbiBaTh CYIIHOCTh  OKHCJIHUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHSI AJIEKTPOHHOIO OajaHca
3THUX PEaKIIN;

c(hOpMUPOBAHHOCTb YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaKkiMu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nercteus (npuniun Jle lllatense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHUMHUYECKHE IPOIIECCHI,
JeXallue B OCHOBE IMPOMBIIIJICHHOTO TMOJYYEHUS CEPHOM KUCIOThI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUNA 00 OOUIMX HAYYHBIX MPUHIUIAX M
IKOJIOTMYECKUX MPoOIIeMax XUMHUECKOTO MPON3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOJAUTH BBIYHCICHUS C HWCIIOIH30BAHUEM
MOHSITUS «MAaccoBasi JI0JIsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILICHHUM ra30B
IpY XUMHUYECKHX PEAKIMIX, MAcChl BEIIECTBA WM 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBAa, MACCE€ WM O0BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIUMU
BEIIECTB, TEIUIOBOTO 3(eKkTa peaKkImi Ha OCHOBE 3aKOHOB COXPAHCHHSI MAcCChI
BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIOIATh MpaBuia MOJIb30BAHUA XUMUYECKOM
nocyZo U JabopaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBwia OOpalieHus C
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BEI[ECTBAMU B COOTBETCTBUM C WMHCTPYKLUMSIMHU IO BBINOTHEHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI TUIAHUPOBATH U BBIMIOJHATh XHUMUYECKHM
AKCHEPUMEHT (pa3yioKEeHUE MEepOKCUAa BOAOPOJa B MPUCYTCTBUU KaTaau3aTopa,
OMpENIENICHUE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIbI  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHUE PA3THUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEaKIuH,
peakiMy MOHHOTO OOMEHAa, KAa4eCTBEHHBIE peaKIMu Ha cynbdaT-, KapOoHAT- H
XJIOPU-aHUOHBI, HA KaTUOH aMMOHMSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/Ja4 MO
TeMam «Metamael» U «Hemeramisl») B COOTBETCTBUM C MpaBWIaMH TEXHHUKHU
0e30MacHOCTH MPH OOPAIIEHUU C BEIIECTBAMU U J1JA0OPATOPHBIM 000PYI0BAaHUEM,
NPEJICTABIATh PE3yJbTAaThl XUMHUYECKOTO DJKCIepuMeHTa B (opme 3amucu
YpaBHEHUIM COOTBETCTBYIOUIUX peaKIUid U (OPMYJIHPOBATH BHIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHGOpMAIINIO, TOJIYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKauu, MaTepHeT u Apyrux);

chOpMUPOBAHHOCTb  YMEHHUH  COOJIIOJaTh  MpaBWIa  SKOJIOTHYECKU
1eJIeCO00pa3HOro0 TMOBEJAEHUsT B OBITY W TPYAOBOM JEATEIHHOCTH B LEISAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPY)KAIOUIEH MPUPOAHON Cpelbl, OCO3HABATh
OMacCHOCTh BO3JICUCTBUS HA KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarens [IJIK, mosicHATh Ha mNpuUMepax CIOCOObl YMEHBIICHHUS U
PEAOTBPAILEHUS X BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsT OOYYArOIINXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL CHENbIX U CIA0OBUIAIIMX OOYyYaloOlUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiinsg mis 3anmicn XMMUYECKUX

dbopmyi.
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10 KJIACC
N HaumenoBanu | KosuuecTrBo yacos
€ pa3/ieJioB u
n/ Tem Bceer KoHTpoabHbI MpakTHyecku JyeKkTpoHHbIE (HU(POBbIe) 00pa3oBaTeIbHbIC PeCypPChl
n NporpaMMbL 0 e padoThbI e padoThbI
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
[Ipenmert
OpraHu4eCcKou
xumun. Teopus
1.1 CTPOCHHUS 3 1 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpraHNYeCKHX
coequHeHn A.
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YrieBoaopoabl
[IpenenpHbIe
2.1 YTIICBOIOPOIBI 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
Henpenenbubie
YTII€BOJOPOBI:
2.2 AJIKEHBI, 6 0 0.5 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaIMCHBI,
AJIKUHBI
2.3 ApomMaTuiecku 2 0 0 https://resh.edu.ru/subject/lesson/5727/start/150577/



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5727/start/150577/
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e
YII€BOIOPOABI

IIpuponusie
UCTOYHUKHU

2.4 YTIIEBOJIOPOIOB
U UX
nepepadboTka

https://resh.edu.ru/subject/lesson/6148/start/170461/

Hroro no pasgeny

13

Paznen 3. Kuciaopoacoaepxamue opranndeckue coeJuHeHUust

C . .
3.1 TTHPTRT 3 0 0 https://resh.edu.ru/subject/lesson/5727/start/150577/
denon
AJLIETUIBL.
Kap6onoBeie
3.2 KHUCJIOTHL. 7 0 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
Ci1oXHbBIE
3¢hupbI
33 YFJ'IeBOI[BI 3 0 0 Ens://resh.edu.ru/subiect/lesson/6150/start/150687/https://resh.edu.ru/subiect/lesson/5413/start/1507
HWroro no pazneny 13
Pa3znen 4. A3orcoaepxamye opranHmyeckue coeuHeHus
AMUHEL
4.1 AMUHOKHACIOTBI 3 0 0 https://resh.edu.ru/subject/lesson/4743/start/150742/
. benku
Hroro no pazueny 3

Pa3znen 5. BoicokoMosieKyJISIpHbIE COeINHEHUS



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
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ITnactmaccel.

5.1 Kayayxmu. 2 0
Bomnokna
Hroro no pazneny 2
OBIIIEE
KOJIMYECTBO
YJACOB I10 34 15

[NPOI'PAMME




11 KJIACC

29

Ne
n/
n

HaumenoBan
He pas3aesioB U
TeM
MpPOrpaMMbl

KoaunuecTBOo 4acoB

Bcer
0

KonTpoibn
bIe padoThI

IIpakTHyeck
ue padoTsl

DJIeKTpOHHBIe (LU (POBHIE) 00pa3oBaTeIbHbIC PeCypChl

Pa3nen 1. TeopeTnueckue 0OCHOBBI XMMUM

1.1

Crpoenue
aTOMOB.
[Tepuoanuecku
1 3aKOH U
Ilepnonnuecka
s CHCTEMa
XHUMUYCCKHX
3JIeMeHTOB [].
.
MenpaeneeBa

2.5

1.2

Bxonnas
UArHOCTHUKA

0.5

0.5

1.3

Crpoenue
BEILECTBA.
Mmuoroo6pa3ue
BEILIECTB

1.4

XUMHAYECKUE
peakiuu

https://resh.edu.ru/subject/lesson/4938/start/151107/

1.5

[IpomexxyToun
ast



https://resh.edu.ru/subject/lesson/4938/start/151107/
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JUarHoCTHKa

Hroro no pazneny

13

Pasnea 2. Heopranmueckasi xumust

2.1 Merannel 6 0 https://resh.edu.ru/subject/lesson/3493/start/151213/https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemeramier 9 0 https://resh.edu.ru/subject/lesson/5939/start/151320/
CBa3b
HEOopraHu4eckK
2.3 HX " 2 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpraHN4YeCcKuX
BEIIIECTB
Hroro no pazaeny 17
Pa3gen 3. Xumus 1 ;Ku3HL
Xumus u https://resh.edu.ru/subject/lesson/5452/start/150796/https://resh.edu.ru/subject/lesson/4823/star
3.1 2 0 t/150933/
JKHU3Hb 1150933/
Hroroseiit
KOHTPOJIb
3.2 Y 2 1
3HAHUH 34
Kkypc 11 knacca
Hroro no pazneny 4
OBIIEE
KOJMYECTBO
34 2.5
YACOB I10

[NPOI'PAMME



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/4823/start/150933/

31



HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

32

Ne
n/
n

Tema ypoka

KoanuyecTBOo 4acos

Konrtpoan
HbIE

Bce

ro
padoTsI

IIpakTHyec
KHe
padoTsbl

Hara
H3yYeH
us

DJIeKTPOHHBIE HU(PPOBbIE 00pa3oBaTeIbHbIE PecypChl

IloBTOpEHUE
OCHOBHBIX
pa3aenoB XUMuu 9
kiacca. CtaproBas
JHArHOCTHKA
3HAHUH OCHOBHBIX
pa3aenoB XUMuu 9
Kjiacca

https://resh.edu.ru/subject/lesson/6149/start/170388/

CraproBas
IUArHOCTHUKA
3HaHUH

https://resh.edu.ru/subject/lesson/6149/start/170388/

[Ipenmer
OpraHUu4eCcKOu
XUMHUH, €
BO3HUKHOBCHHE,
pa3BUTHE U
3HaueHue. Teopus
CTPOCHUS
OpraHUYEeCKUX
coenuHeHU A.M.



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

33

bytneposa, e€
OCHOBHBIC
MOJIOKEHUS

IIpencrasnenue o
KJIacCUpUKAITIT
OpraHUYECKHUX
BEIECTB.
Homenkiatypa
(cucremaTnyeckas
) ¥ TPUBHAJIbHBIC
Ha3BaHUS
OpraHUYECKHUX
BEIIECTB

AJNKaHBI: COCTaB U
CTpOEHHE,
TOMOJIOTHYECKUI
psan. MeraH u 3Tan
- IPOCTEMNIINE
IIPEICTaBUTENH
aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI; COCTaB U
CTpOCHUE,
CBOMCTBA

https://resh.edu.ru/subject/lesson/5412/start/212563/

OTUJIeH "
MIPOTTHIICH —
IIPOCTEMILINE
MpeACTaBUTEIN

0.5



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/

34

AJIKEHOB.
[TpakTnueckas
pabora Nel.
"Ilonryuenune
STHUIIEHA U
M3Y4YEHHE €ro
CBOMCTB"

AnKaaueHbl.
byranuen-1,3 u
METUIIOYTaIueH-
1,3. Tlonyuenue
CHHTETHYECKOTO
KaydyKa U pe3uHbI

AJIKMHBI: COCTaB U
0COOEHHOCTH
CTPOCHUS,
TOMOJIOTHYECKHI
psan. AueTuies —
MPOCTEUIIIHI
MPEICTAaBUTEND
aJIKUHOB

10

Brraucnenus 1o
YpaBHEHUIO
XHUMHYECKOM
peakIu

11

Apenbl: 6eH301 U
TOJIYOII.

https://resh.edu.ru/subject/lesson/4775/start/150494/



https://resh.edu.ru/subject/lesson/4775/start/150494/

35

TokcHYHOCTH
apEHOB

12

I'eneTnueckas
CBSI3b
YIJIEBOAOPOIOB,
MPUHAICKAIIMNX K
pa3IMYHBIM
KJlaccam

13

[Ipupoansie
UCTOYHUKHU
YIJI€BOAOPOOB:
IIPUPOJHBINA ra3 u
MIOITyTHBIE
He(TsHbIE Ta3bl,
He(Th U MPOTYKTHI
e€ mepepaboTKu

https://resh.edu.ru/subject/lesson/6148/start/170461/

14

Hedts u ciocoOb1
e€ nepepaboTKH

15

Kamennslit yromnn
U ero nepepadoTka

16

IIpomesxyrounas
KOHTPOJIbHAS
paboTa mo
pazzenaM XUMHH
10 xnacca

17

IIpenenbubie
OJTHOATOMHBIE

https://resh.edu.ru/subject/lesson/4769/start/150550/



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

36

CIIUPTHI: METAHO
Y 3TAHOII.
Bonoponnas cBsi3b

18

MHoOT0aTOMHEIC
CIIUPTHI:
STHUJICHTJTUKOJIb U
TIULEPYH

19

@DeHoI: CTpoeHUE
MOJIEKYJIBI,
buznveckue u
XUMHUYCCKHUEC
CBOMCTBA,
MIPUMEHEHHE

https://resh.edu.ru/subject/lesson/5727/start/150577/

20

AJBIEeruam:
dbopmanbaerun u
areTaibIeru/.

AneroH

https://resh.edu.ru/subject/lesson/4776/start/150604/

21

OIHOOCHOBHEIE
npeeIbHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAS U
YKCyCHast

22

[IpakTnueckas
pabota Ne 2.
«CBoiicTBa
pacTtBopa



https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
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YKCYCHOH
KHUCJIOTBI»

23

CreapuHoBas u
OJICMHOBast
KHCJIOTBI, KaK
MIPEICTABUTEIN
BBICIITHX
KapOOHOBBIX
KHCJIOT

24

25

Mpbuia kak conu
BBICIITHX
KapOOHOBBIX
KHCJIOT, UX
MO¥oIIIee JICHCTBHE
Crnoxuble 3¢upbl
KaK IMPOU3BO/IHBIC
KapOOHOBBIX
kucioT. ['maponus
CJIOKHBIX 3(hUpoB

26

Kupsl: rugposns,
MIPUMEHEHHUE,
OMOJIOrHYEeCKast
POJIb KUPOB

https://resh.edu.ru/subject/lesson/5952/start/150631/

27

VrineBoasl: cocTas,
KIIacCU(UKAIIHS.
Baxnueiimnme
MpEeACTaBUTENH:

https://resh.edu.ru/subject/lesson/6150/start/150687/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/

38

IIIF0KO03a,

bpykro3a,
caxaposa

28

Kpaxman u
LIEJITI0JI032a KaK
MIPUPOJIHBIE
MOJINMEPBI

https://resh.edu.ru/subject/lesson/5413/start/150714/

29

O6o06menne
y4eOHOT0
MaTepuaa 1o
pazzaeny

«Kucnopoaconepx

anuc
OpraHU4Y€CKUcC
COCAUHCHUA»

30

AMUHEL:
METWJIAMHH U
AHWINH

31

AMHPHOKHCIOTEI
Kak aMm(poTepHbIE
OpraHUYEeCKHe
COCIMHCHUS, UX
OMOJIOTHYECKOE
3HAYECHUE.
Ilentrae

https://resh.edu.ru/subject/lesson/4743/start/150742/

32

benku xak
MIPUPOIHBIE



https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/

39

BBICOKOMOJIEKYJISIP
HBIE COCIMHECHHUS

33

OcHOBHBIE
MMOHATHS XUMHUU U
METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIP
HBIX COCJIMHEHUH.
IInactMmaccsl,
Kay4yyKH, BOJIOKHA.
Hrorosas
JHArHOCTHKA.
Jnarnoctuueckas
KOHTpPOJIbHAA
pabora/BITP

https://resh.edu.ru/subject/lesson/6095/start/150823/https://resh.ed

u.ru/subject/29/10/

34

O06001esne Mo
Kypcy
OpraHu4eCcKOu
xuMuH 3a 10 knacc

OBII[EE
KOJIMYECTBO
YACOB IO
[IPOTPAMME

34

1.5



https://resh.edu.ru/subject/lesson/6095/start/150823/https:/resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6095/start/150823/https:/resh.edu.ru/subject/29/10/

11 KJIACC

40

Ne
n/
n

Tema ypoka

KoaunyecTBo yacoB

Bcer KonTpoabHubl

0 e padoTnl

IIpakTH4yeckun
e padoThbI

Jara
HU3yYeHH
|

DJIeKTPOHHBIE HH(POBbIE
o0pa3oBaTe/bHbIE PeCypchl

XUMUYECKU PJIEMEHT.
AToM. DneKkTpoHHas
KOH(HTypamus aTOMOB

Ileproauueckuit 3aK0H U
[Tepuoanueckas cucrtema
XUMUYECKHUX JIEMEHTOB
JI. 1. Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOpHEH CTpOeHUs
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOWICTB
XUMHUYECKUX AJIEMEHTOB
Y UX COEJIMHEHUH 110
rpyImaM v mepruoiam.
3HaueHue
MEPUONYECKOTO 3aKOHA
Y CUCTEMBI XUMUYECKUX
anemenTtoB .M.
MenneneeBa B pa3BUTHHU
Hayku. Bxonnas
JIUArHOCTHKA 3HAHUM.




41

CtpoeHnue BelecTna.
XuMHudecKkas cBsI3b, e
BUObBI; MCXaHU3MBbI
oOpazoBaHus
KOBaJIEHTHOM CBS3H.
Bonopoanas cBsA3b

BaneHTHOCTS.
ONEeKTPOOTPULIATEIIBHOCT
b. CTeneHb OKUCIICHUS.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYIISIPHOTO
CTPOCHUS

[loHsiTHE O TUCTIEPCHBIX
cuctemax. UctuHHEBIE 1
KOJUJIOUHBIE PACTBOPBIL.
MaccoBas 1o
BEILIECTBA B pACTBOPE

https://resh.edu.ru/subject/lesson/6332/start/1510

21/

Knaccudukanms u
HOMCHKJIATypa
HEOPraHMY€eCKUX
COEJIMHEHU M.
['eneTnyeckas CBS3b
HEOPraHUYECKUX
BEIECTB, Pa3TMIHBIX
KJIaCCOB

Knaccudukanus

https://resh.edu.ru/subject/lesson/4938/start/1511



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4938/start/151107/

42

XUMUYECKHUX PEaKLINN B
HEOPraHUYECKON 1
OPraHUYeCKOW XUMHUH.
3aKOH COXpaHEHUS
MAaccChl BELLIECTB; 3aKOH
COXpPaHEHHUS U
IIPEBPALCHUS YHEPIrUU
IIPU XUMHUYECKHUX
peakuusax

CKOpOCTh peaKkIuu.
OOpatumble peakuuy.
XUMHUYECKOE paBHOBECUE

10

[Tpaktuueckas pabora Ne
1. «BnusgHue paznuuHbIX
($aKkTOpOB Ha CKOPOCTH
XUMHYECKOU PEAKLUN

11

DNeKTpOIUTHYECKAS
nuccounanus. Ilonstue o
BOJIOPOJIHOM IOKa3aTese
(pH) pactBopa. Peakiuu
MOHHOTO OOMEHa.
I'mpponus opraHu4ecKux
U HEOpraHUYECKHX
BEIIIECTB

https://resh.edu.ru/subject/lesson/5912/start/9279

1/

12

OxucnauTenpHo-
BOCCTaHOBHTEIILHBIC
peakimu. [lonstue 06



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/

43

AIIEKTPOJIN3€E PacIlyiaBOB
Y PacTBOPOB COJIEH

13

IIpomesxxyTouHas
KOHTpOJIbHAs paboTa 1mo
pazgenam xumuu 11
Kjacca

14

MeTtanibl, UX IMOJIOKEHHUE
B [Iepuoanueckoit
CHCTEME XUMHYECKUX
anemenToB /l. 1.
Menjeneena u
0COOEHHOCTH CTPOCHHUS
atomoB. O0mue
¢dbuznueckue cBoiicTBa
METaJJIOB

15

CnnaBbl METaJIIOB.
DNEeKTPOXUMHUUECKHUH psL
HaIpPsDKEHUN METAIIJIOB

16

XUMHYECKHE CBOMCTBA
Ba)KHEHUIITNX METAILIOB
(HaTpuii, Kaynid,
KaJIbIM, Mardui,
ATIOMUHUIN) U UX
COE€IUHEHNN

https://resh.edu.ru/subject/lesson/5814/start/1512

39/

17

XUMHYECKHE CBOUCTBA
XpoMa, MeJIU U UX
COEIMHEHUH

https://resh.edu.ru/subject/lesson/3534/start/1512

66/



https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
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18

XUMHUYECKHE CBOUCTBA
[IMHKA, JKeJie3a U UX
COeIUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/1512
66/

19

[MpakTrueckas paborta No
2. "Penrenne
AKCTIEPUMEHTAJIBHBIX
3aJ1a4 110 TeEME
«MeTaiuiei»"

20

HemeTamiel, nux
ITOJIO’KCHHE B
Ilepnonnueckoi cucreme
XUMHUYECKUX AJIEMEHTOB
J1. 1. MenpeneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/1513

20/

21

Pu3nvecKre CBOMCTBA
HEMETAJLIOB.
ANOTpONINS HEMETAIIIOB
(Ha mpuUMepe KUCIIopo/a,
cepsl, hochopa n
yriiepoa)

22

XUMHYECKUE CBOUCTBA
rajoreHoB, CEpbl U UX
COE€IUHEHNN

23

XUMHYECKHE CBOUCTBA
azoTa, pochopa u ux
COoeIUHEHUN



https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

45

24

XUMHUYECKHE CBOUCTBA
yriiepoia, KpeMHHS U UX
COeIUHEHUN

25

IIpumenenue
BaXXKHEHIITNX HEMETAJIIIOB
U UX COCIUHEHUN

26

27

O0o0061IeHHE U
cucTeMaTHu3aIMs 3HaHUI
o TeMe «HemeTamis.
Brrancnenus no
YpaBHEHUSIM
XUMHUUYECKUX PEAKIUHU U
TEPMOXUMHUYECKUE
pacuéTsl

[TpaxkTueckast paborta Ne
3. «Pemenue
AKCIIEPUMEHTAITEHBIX
3a7a4 110 TeME
"Hemertamnnr'"»

28

0O6061eHne yuebHOro
Marepuaia o TeMam
«MeTtaiel» u
«HemeTtamnb»

29

Heoprannueckue u
OpraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYECKHe
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OCHOBAaHUs

30

AwmdorepHbie
HEOPraHUYECKUE U
OpPraHUYeCKUe
COCTUHCHMUS.
I'emermueckas CBI3b
HEOPraHWYECKUX U
OPraHUYECKUX BELIECTB

31

Ponw xumun B
oOecIieueHIN
JKOJIOTHYECKOM,
SHEPreTUYECKON U
MHILIEBOM 0€30IMaCHOCTH,
pPa3BUTUN MEAUIIMHEIL.
[IpencraBnenus 06
00IIKX HAYYHBIX
MPUHIIATIAX
MPOMBIIIICHHOTO
MTOJTYYCHUS BaXKHEHIITNX
BEIIICCTB

32

YenoBek B MUPE BELIECTB
U MaTepuanoB. XUMU U
3JI0pPOBbE YEIOBEKA

https://resh.edu.ru/subject/lesson/5452/start/1507

96/

33

HUrorosas nuarsoctuka
110 OCHOBHBIM pa3zjiesam
xumud 11 knacca/BITP

34

O0600611eH1e, TOBTOPEHHE



https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

47

OCHOBHBIX pa3aciioB

xumuu 11 kiacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5




48



49

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOTI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpaMMbl CpeIHero 001ero o0pa3zoBaHus

1

TeopeTnueckue OCHOBBI OPraHMYECKON XUMUU

11

CchopMupoBaHHOCTh NPEACTABICHUNA O XHMHUYECKOH COCTaBIAIOLICH
€CTECTBEHHOHAyYHON KapTUHBl MHpa, pPOJIM XUMUU B IIO3HAHUU
SABIICHUA TPUPOABI, B (OPMHUPOBAHMM MBIIUICHUS W KYJIbTYpPBI
JTUYHOCTH, €€ (YHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOW st
pelieHns NPaKTHUUECKUX 3a7ad U JKOJIOIMY4eCKM OOOCHOBAHHOIO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpelie

1.2

Binanenue cucTeMON XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraroIIe ITOHSATHS (Monekymna, BaJIEHTHOCTb,
3JIEKTPOOTPUIATENIBHOCTh, CTENEHb OKHUCICHHS, XWMHYECKasl CBS3b,
MOJIb, MOJIIpPHas Macca, MOJISIPHBIM OOBEM, YIIIEPOMHBIA CKEJNeT,
(hyHKIIMOHATIBHAS rpyimmna, paauka, HU30Mepus, H30MEPBHI,
FOMOJIOTUYECKUNA PAMl, TOMOJIOTH, YIJIEBOJIOPO/Abl, KHUCIOPOIA- U
a30TCOACpIKAIINE COSAUHEHHUs, OMOJOTUYECKH aKTUBHBIC BEIIECTBA
(yrneBompl, KUPBI, OCIKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHHUs); TEOPUU M 3aKOHBbI (Teopus
XUMHUYECKOTO CTpoeHHs opranudeckux BemiectB A.M. Bbytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUH, (DAKTOIOTHYECKHE
CBEJICHHS O CBOWCTBAaX, COCTaBe, TMOJIYYCHHMH U 0E30MacHOM
WCMOJIb30BAHUM BAXKHEHIIMX HEOPraHUYECKUX U OPraHUYECKUX

BEIIECTB B ObITY M MPAKTUYECKON EATETBHOCTH YEIOBEKa

1.3

ChopMUpOBaHHOCTh YMEHHH BBIABIATH XapaKTEPHbIE MPU3HAKH
MIOHATUM,  yCTaHABIMBAaTh  UX  B3aMMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME TOHATHS IPU ONHCAHMM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTMHEHUI

1.4

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpalEHHOW) (opMyn OpraHM4YecKWX BEUIECTB U  YpaBHEHUH

XHUMHUYCCKUX peaKuHﬁ, H3TrOoTaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKHUX
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BCIICCTB I WIUIIOCTpAlMK HMX XHUMHUYCCKOIo M IIPOCTPAHCTBEHHOI'O

CTpOCHUS

1.5

ChopMupoBaHHOCTb ~ YMEHHUH  YCTaHaBIMBaTb  I[PHHAUIEKHOCTb
U3Y4YEHHBIX OPraHMYECKUX BEILECTB 0 MX COCTaBYy U CTPOEHUIO K
onpeleNéHHOMY Kiaccy (rpynne) CoeluHeHHH (YrJIeBOAOpPO/BbI,
KHCIIOPOZ M a30TCOAEpXKAILUE COEAMHEHHUS, BBICOKOMOJIEKYIISPHBIE
COEIMHEHMs), [JaBaTb MM  Ha3BaHUA 10  CHCTEMAaTHYECKOU

nomenkiarype (IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUSI ONPEACNATh BUIBI XUMUYECKOW CBS3HU B

OpPraHWYECKUX COCTMHEHUSIX (OMHAPHBIC U KPATHBIC)

1.6

ChopMuUpOBaHHOCTh YMEHHS TPUMEHSTH: TIIOJIOKEHUS  TEOPHHU
CTpOCHHUsI opraHudeckux BemecTB A.M. BytnepoBa ans oObsiCHEHUS
3aBUCHMOCTH CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH

COXPAaHCHUA MaCChbl BEIICCTB

VYrneBomopoasl.  Kucnoponcomepkamme W a30TCOACpIKAIIKE

OpPraHn4Y€CKUC COCOANHCHU. BI)ICOKOMOJ'IGKy.]'IﬂpHI)Ie COCIHMHCHUA

2.1

ChopmMHpoBaHHOCT, YMEHUH MPUBOAUTH TPUBUAIbHBIE HAa3BAHUS
OTJENbHBIX OpPraHMYECKHX BEIIECTB (ITWJIEH, NMPONWIEH, alleTUJIEeH,
STHJICHTJIUKOJb, TJIMIEPUH, (EeHON, (QopMallbIerus, areTaibAeru,
MypaBbMHAs KHUCJIOTA, YKCYCHAas KHCJIOTA, OJIEMHOBAas KHCJIOTA,
CTeapHHOBas KHUCJIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmaj, LeJUIr0Jo3a,

TJTHIIVH)

2.2

ChopMHpOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE,
¢du3MYecKrne W XHMHUYECKHE CBOMCTBA THUIMYHBIX TpEICTaBUTENICH
pPa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHJICH,
MpOMUJICH, auneTuieH, OyramueH-1,3, merunOyragueHn-1,3, Oensodn,
METaHOJI, TAHOM, ITUJICHIIUKOIb, TJIMLIEPHH, (EHON, areTanbIerus,
MypaBbUHAs W YKCYCHasl KHCJIOTHI, TJIFOKO3a, Kpaxmal, IeJUII0I03a,

aMUHOYKCYCHasl KHCJIOTa)

2.3

ChopMupoBaHHOCTh YMEHHUS WILTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXKIy  TUIWYHBIMM  IPEACTABUTEISIMUA  PA3JIMYHBIX  KIJIACCOB
OpPraHUYECKHX BEIECTB YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMUYECKHUX

PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT

2.4

ChopmupoBaHHOCTH YMEHUS XapaKTepU30BaTh HUCTOYHHUKHU
YTJIEBOJIOPOIHOTO CHIPbs (HEPTH, MPUPOAHBIN T'a3, YTOJb), CIOCOOBI MX

nepepaboTKH U MPAKTHYECKOE IPUMEHEHHNE MPOIYKTOB epepaboTKu
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XUMHUA U KU3HBL. PacuéTrl

3.1

CdopMupoBaHHOCTh YMEHHUH BIAJACTh CUCTEMOW 3HAHWI 00 OCHOBHBIX
MECTOAaX HAYYHOT'O IMO3HAHUWs, UCIIOJIB3YEMBIX B XUMUHN IIPHU U3YyYCHHUU
BEIIECTB M XMMHUYECKUX sABIEHUN (HAONIOEeHUE, HU3MEpeHHe,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

3.2

ChopmupoBaHHOCT, yMEHMI COONMIOATh TMpaBUia TOJIH30BAHUS
XMMHUYECKON MOCYAOH M J1abopaTOpHBIM OOOpYIOBaHUEM, a TaKXKe
npaBuia oOpalieHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIUSAMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

3.4

CdopmupoBaHHOCTh YMEHUH TNIAHUPOBATH U BBIIOJHATh XUMHUYECKUN
OKCIICPUMCHT (HpeBpameHI/m OpTraHN4YCCKUX BCHICCTB IIPpHU HAIrpCBaHUU,
MOJTyYEeHHE STUIIEHA U M3yUYEHHE €T0 CBOWMCTB, KAUECTBEHHBIE PEAKIIUU
OpraHN4YC€CKUX BCHICCTB, ACHATypalus 0eIIKOB IIpu HarpeBaHHU,
IBCTHBIC PCAKIHUU 6€J'IKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0e30MacHOCTH TNpU OOpalleHHH C BEIIeCTBAaMU U J1aOOPaTOPHBIM
o0opynoBaHUEM; NPENCTABIIATh pe3ynAbTaThI XUMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alHCH YPaBHEHHWH COOTBETCTBYIOIINX

peakuuii 1 GopMyIUpPOBATH BBIBOJBI HA OCHOBE ATHX PE3Yy/IbTaTOB

CdopmupoBaHHOCTH YMEHHM MPOBOIUTH BHIYMCICHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA MCXOAHOTO BELIECTBA WIIH
MPOJYKTa PEaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

M3 UCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

CdopmupoBaHHOCTH YMEHHIA KPUTUYECKHU aHAIU3UPOBATh
XUMHUYECKYI0 HH(OpMAIMIO, TMOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB

(cpenctBa MaccoBoit nH(popMalu, cetb IHTEpHET U Ipyrue)

3.6

CchopMupoBaHHOCTh yMEHHUH COOJIOAATh MpaBHJIa 3KOJIOTMUYECKH
11eJ1ecO00pa3HOro IMOBEIEHUsI B OBITY M TPYJOBOM JAEATEIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3I0pOBbS U OKPYXKAOWEH IPUPOAHOU
Cpellbl, OCO3HaBaThb OMNACHOCTh BO3JECHCTBHSI Ha JXUBBIE OPraHU3MBbI
OTIpEACIIEHHBIX OPraHUYECKUX BELIECTB, TOHMMAsl CMBICI IOKa3aTels
I[MAK (mpenmenbHO AOMYCTUMOM  KOHILIEHTpAIlMU), TOSICHATH Ha
IpUMepax crnocoObl YMEHBIIEHUS W MPEAOTBPALLEHUS UX BPEIHOTO

BOSI{GI\/'ICTBI/ISI Ha OpraHu3M 4€JIO0BCKa
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Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeiHero 001ero oopazoBanus

1

TeOpeTI/I‘-ICCKI/IC OCHOBbI XUMHUU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAHUK, KOTOpas BKIIKOYACT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XUMHUYECKHUH  DJIEMEHT,  aTOM,
3IICKTPOHHAst 000JI0YKa aToma, S-, p-, d-3JIeKTPOHHbBIE OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHCJICHHUS, XMMHUYECKasl CBA3b, MOJb, MOJIIpHAas Macca, MOJISIPHBIN
00BEM, KpUCTATMYECKAs pemérka, TUIBl XUMHUYECKUX PEaKIui
(OKHCITUTENIBHO-BOCCTAHOBUTEIBHBIC, DK30- H  DHIOTEPMHUUYECKHUE,
pPEaKIMu HMOHHOTO OOMEHA), PacTBOpP, JJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
AJICKTPOJIMTUYECKAS] ~ JUCCOIMAIUS, OKHUCIHMTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM PEAKIUU, XUMUUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsl SIEKTPOJUTHUECKON nuccouuanmu, llepuonnueckuit
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKHUH SI3BIK XUMUH, (DAKTOJIOTUIECKHE CBEIICHUS O CBOMCTBAX,
COCTaBe, IMOJNy4eHHH U OE30IaCHOM WCIIOJNB30BAHUH BaKHCUIIHX
HEOPraHMYECKUX BEHIECTB B OBITY M MPAKTUYECKON JEATEeIHbHOCTU

YCJI0OBCKa

1.2

ChopMupOBaHHOCTh yYMEHHUI BBISBIATH XapakTepHbIE TNPHU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHW, IPUMEHATH COOTBETCTBYIOIIME
MOHATUS IIPU OINHCAHWM CTPOEHUS U CBOMCTB HEOPraHWYECKHX
BEIIECTB M MX IPEBPAIICHUM; BBIABIATh B3aHUMOCBI3b XUMHUYECKHX
3HaHUU c MOHATUSAMHU u IIPEACTABICHUAMU OpYrux

CCTCCTBCHHOHAYYHBIX ITPCIMCTOB

1.3

BJ'Ia,I[eHI/Ie OCHOBHBIMU MCTOJaMH HAYYHOI'O IIO3HAHHA BCHICCTB U
XUMHYCCKHX  SBJICHUM (Ha6J'IIOI[€HI/Ie, HU3MCPCHHUC, OKCIICPUMCHT,

MOJIETUPOBAHUE)

1.4

CdopMupoBaHHOCTh yMEHUN OMNpPEAENATh BaJCHTHOCTh M CTENEHb
OKHUCJICHHS XUMHUYECKHUX DJJEMEHTOB B COCIUHEHHSIX Pa3TUYHOIO
coCTaBa, BHUJ  XMMHUYECKOW  CBA3M  (KOBAJICHTHAasl,  WOHHAsi,
MeTaJuIMuecKasi, BOJIOPOJHAsA) B COCIMHEHUSIX, TUI KPUCTAIIMYECKOU

peI_HéTKI/I KOHKPETHOT'O BCULICCTBA (aTOMHaH, MOJICKYJIIpHasi, MOHHAas,
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1.5

MeTaJUTHYeCKas)

CdopMUpoBaHHOCTh YMEHUN OINpPEACNATh XapaKTep Cpeabl B BOJHBIX

pacTBOpax HCOPraHU4ICCKHUX COGI[I/IHCHI/Iﬁ

1.6

CdopmupoBaHHOCTh ~ yMEHHUS  KiIaccU(DUIUPOBATH  XUMUYECKUE
peakuuu Mo pa3iuYHbIM MpHU3HAKaM (YHCITy U COCTaBy pEarupyromux
BEIIECTB, TEIIOBOMY »J((EeKTy peakiuu, H3MEHEHUIO CTeneHel
OKHCJICHHS  DJIEMEHTOB,  OOpaTUMOCTH  pEakluu,  y4acTHIO

KaTajau3aTopa)

1.7

ChopMupoBaHHOCTH ~YMEHHMH  COCTaBISATH YPaBHEHUsS  peaKkLui
pa3IMYHBIX THIIOB, IOJHBIE M COKpPALLEHHBIE YpPaBHEHMUs peakuui
MOHHOTO 0OMEHA, YUUTBIBAsl YCIOBHSI, IPU KOTOPBIX 3TH PEAKIIUU YT

JO KOHIIa

1.8

CdopMupoBaHHOCTh YMEHUH MPOBOIUTH PEAKIIMH, MOATBEPIKIAIOIINE
KaueCTBEHHBIM  COCTaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacno3HaBaTh OMNBITHBIM MYTEM HWOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPTaHUYECKUX BEIIECTB

1.9

ChopMUpOBaHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peaxkuuii MOCPEICTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajlaHCca 3TUX peakuuit

1.10

ChopMHUpPOBAaHHOCT, yMEHHH OOBACHITH 3aBHCHUMOCTh CKOPOCTH

XUMHUUYECKON peaKIK OT pa3lu4HbIX (DaKTOPOB

111

ChopMHpPOBAaHHOCT,  YMEHUH  OOBSICHATH  XapakTep CMEIIEHUs
XUMHYECKOTO PaBHOBECHS] B 3aBUCHUMOCTH OT BHEIIHETO BO3JCHCTBHUS

(mpunnmn Jle [latenbe)

OO01mas 1 HeopraHUYeCKast XUMHS

2.1

ChopMHUpOBAaHHOCT, YMEHHH pacKpbiBaTh CMbICH llepuogudeckoro
3aKoHa J.N. MenneneeBa u JIEMOHCTPHUPOBATH €ro

CUCTCMATHU3UPYIOIIY1O, O6’b$ICHPITeJIBHy}O u IMPOrHOCTUYCCKYTO

byHKIIUN

2.2

CdopmupoBaHHOCTh YMEHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX »sJemMeHToB 1-4 mnepuonoB Ilepuoamnueckoit
cucreMbl xumuyeckux osnemeHToB JI.M. MenneneeBa, wucnoiab3ys
MOHATUS  «S-, P-, d-2JIEKTpOHHBIE OpPOUTAIN», «IHEPTETUUCCKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOWCTB
XUMUYECKHX AJIEMEHTOB M MX COEJMHEHUH MO Mepuojam u Tpymnmnam

[lepuoanueckoit cucremMbl XuMuueckux 3neMeHToB (.M. Menaeneesa
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2.3

ChopMHUPOBAaHHOCT, YMEHHH XapaKTepHU30BaTh (OMUCHIBATH) OOIHE
XUMHYECKHE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
MOJTBEPXKIIaTh ~ CYIICCTBOBAHUE  TI'C€HETUYECKOH  CBS3M  MEXIY
HEOPraHMYECKMMH  BEHIECTBAMH  C  [OMOIIBI0  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

24

ChopMupoBaHHOCT ~ YMEHMH  yCTAHaBIMBATh  HPUHAAJIE)KHOCTh
HEOpPraHMYECKUX BELIECTB IO MX COCTAaBY K ONPEAECIEHHOMY KJaccy
(rpynne) coeiMHEHUH (MPOCTHIE BELIECTBA — METAJUIBI U HEMETAJIBI,

OKCH/IbI, OCHOBAHUS, KUCIIOTbI, aM(OTEPHBIE THIPOKCHIBI, COITH)

2.5

2.6

ChopMupoBaHHOCTh YMEHUH HCIIOIB30BaTh XMMUYECKYIO CHMBOJIUKY
JUIA  COCTaBleHUsT (OpPMYJT BEIIECTB M YpPaBHEHUH XHMHYECKHX
peaxmmii, cucrematuueckyto Homenknatypy (IJUPAC) u tpuBuagbHbie
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblii ras,
VIJIEKUCBIA ra3, aMMMakK, TaliéHas W3BEeCTb, HeErami€Has HW3BECTb,

MUTHEBASI COJIA, TUPUT U JIPYTHUE)

CdopmMupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMHMCHIBATH) 0OIIME
XUMHYECKHE CBOICTBA HEOPraHMUECKHUX BEIECTB Pa3IMYHbBIX KJIACCOB,
HOJATBEPXKJIATh  CYIIECTBOBAHME  TI'E€HETHYECKOM  CBA3M  MEXAY
HEOPraHMYeCKUMHU  BeUIeCTBAMHM  C  IIOMOLIbIO  ypaBHEHMH

COOTBETCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.7

C¢hopMHPOBaHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJIHATh XUMHUECKHNA
HKCHEPUMEHT (pa3oKeHUEe TMEPOKCHAa BOJOpPOJa B TPUCYTCTBUU
KaTaJln3aropa, ONpeAesieHHe Cpelbl PacTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIBHOIO MHIMKATOPa, BIUSHHE pa3IMYHbIX (PAKTOPOB Ha
CKOpOCTh ~XMMHUYECKOH peakIuH, peakUud HOHHOIo OOMEeHa,
Ka4yeCTBEHHBIC PEAKLUHU Ha cynb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTUOH aMMOHHs, PCHICHHUC OJSKCICPUMCHTAJIBHBIX 3aJa4d II0 TEMaM
«MeTtamiel» u ((HCMCTEUIJIBI))) B COOTBCTCTBUU C IPpaBUJIAMU TCXHHUKHU
0e30macHOCTH TpH OOpallleHuH C BELIECTBAMU U J1TaOOPATOPHBIM
000pyI0BaHUEM; [PEACTABIIATH pE3yAbTATHI XUMHUYECKOTO
JKCIepUMEHTa B (OpME 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIHMPOBATH BBIBOJBI HA OCHOBE ATHX PE3Yy/IbTATOB

2.8

ChopMHUpPOBAaHHOCT, YMEHUW COOJIOATh MpaBWia TOJb30BAHUS
XUMHUYECKOH Tocynoil u 1abopaTOpHBIM OOOpYIOBaHHEM, a TaKKe
npaBuiia oOpalleHus: ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJIHCHHUTIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIbITOB
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2.9

ChopmMupoBaHHOCTh ~ YMEHHUH  XapaKTepU30BaTb  XHUMHUYECKHUE
MPOLIECCHI, JISKAIIUE B OCHOBE MPOMBIIUICHHOTO MOJYYEHHsI CEpHOI
KHUCITIOTHI, aMMHaKa, a Takke c(hOpMHPOBAHHOCTH MpPEICTaBICHUI 00
oOIMX HAyYHBIX MOPHUHLUNAX M DKOJOTHYECKUX  MpodiemMax

XUMHYCCKOI'0 IMIpOU3BOJACTBA

XUMHS U KU3Hb. PacuéTrl

3.1

CdopmMupoBaHHOCTh MPEJCTABICHUNA O XHUMHUYECKOM COCTaBISIOLICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, pPOJIM XUMUU B [O3HAHUU
ABIIGHUH TPUPOJBI, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOMN MJisi
pelleHrs TNPAaKTHMYECKUX 3aJad U DSKOJOTHYEeCKH OOOCHOBAHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Cpejie

3.2

CdhopmupoBaHHOCTB yMEHUHI KpPUTHYECKHU aHaJIU3UPOBATh
XUMHUYECKYI0 HH(OpMaIUIo, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHHKAIUH, c€Th IHTEpHET U Jpyrue)

3.3

ChopMupoBaHHOCTH YMEHUH COOMIOJaTh MpPaBUIa HKOJIOTHYECKU
11eJ1IecO00pa3HOro MOBEIEHUsI B OBITY UM TPYHOBOW NESATENBHOCTH B
LEJIAX COXPAHEHHsI CBOETO 3J0POBbS U OKpYXarolled NpUpOJHON

cpensbl

3.4

Oco3HaBaTh  OMACHOCTh BO3JCHCTBHSI HAa KUBBIE OPTraHU3MBI
onpeAeI€HHbBIX BEIIECTB, MOHMMAas cMbici nokaszatens [[IK, noscHiITh
Ha TIpUMEpax CIOCOObl YMEHBINEHUS U TIPEAOTBPAIEHUS WX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHnu3M 4YCJI0OBCKa

3.5

CdopmupoBaHHOCTD YMEHUI MPOBOJIUTH BBIYHCIICHHS c
WCIIOJIb30BAaHUEM MOHATHUSI «MaccoBasl JOJS BEIIECTBA B PAacTBOPE»,
O0OBEMHBIX OTHOILICHHH Ta30B MPH XUMHYECKUX PEAKIUIX, MaccChl
BeIlleCTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WiId 00BEMY OIHOrO M3 YYacTBYIOIIMX B PEAKIMHU BEIIECTB,
TEII0BOro 3((eKkra peakiuyu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAaCChl

BCIICCTB, ITPCBPAILLICHUA U COXPAHCHHUA SHCPIUU
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HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TeopeTnuecknue OCHOBBI OPraHU4ECKON XUMHH

11

HpC,Z[MCT OpFaHI/I‘IeCKOﬁ XUMHUH: €& BO3HHMKHOBCHHC, PAa3BUTUC W 3HAYCHHC B
MOJIYYCHHU HOBBIX BCIICCTB U MAaTCPHAJIOB. TCOpI/IH CTPOCHUS OPraHUYCCKUX

coenuHenniit A.M. bytiepoBa, €€ 0CHOBHBIE MOJI0KEHUS

1.2

CtpykTypHble (QOPMYNIBI OpPraHMYECKUX BemIeCTB. [ OMOJOTHs, H30MEpUS.
XuUMHUYECKasi CBA3b B OPraHUYECKUX COCJUHEHUSAX — OJUHAPHBIE U KpaTHbIC

cBs3u. [IpencraBiienue o KIacCU(pHUKAIMU OPraHUYECKUX BELIECTB

1.3

Homenknatypa opraHnyeckux COEIMHEHHM (CHCTeMaThyecKas)) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEUIIINX HpCI[CTaBHTeJICﬁ KJIACCOB OPraHNYCCKUX BCUICCTB

YrieBogopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUM psill. MeTaH U 3TaH — mpocTenine
MPEJICTABUTEIN alIKaHOB: (IM3MUECKHEe M XUMHUYECKHE CBOWMCTBA (peakiuu

3aMEILEHUs U TOPEHUs ), HAXOXKAEHHUE B IIPUPO/JIE, IIOJIYUEHUE U IPUMEHEHUE

2.2

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMH pAx. OTWUIEH U NPONWIEH —
NPOCTEUIINE TPEACTABUTENN AJKEHOB: (H3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUS, TUAPATALMH, OKHUCIEHUS U

HOJ'II/IMepI/ISaHI/II/I), IMOJIYYCHHUEC U IIPUMCHCHHUEC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyramuen-1,3: crpoeHue, BaKHEUIIHE
XUMHUYECKHE CBOMCTBA (peakius noiaumepusanuu). [lomyuenue cuHTETHYECKOTO

KaydyKa U pe3uHbI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTHYCCKUNA Psil. AIICTHIICH —
MPOCTEHIINKA TPEeICTaBUTENIb aJKHUHOB: COCTaB, CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWMCTBA (peaklUy rUAPUPOBAHUs, FalOreHUPOBAaHMs, THpATaLlUH,

TOpEeHHsl ), OTy4YeHUE U TPUMEHEHHE

2.5

Apenbl. beH3zon: coctaB, cTpoeHue, (u3MUeckMe M XMMHUYECKHE CBOMCTBA
(peakuuu raJoreHMpPOBaHMS U HUTPOBAHUS ), OJTyYeHHE U puMeHeHue. Tomyon:
COCTaB, CTpOeHHE, (u3MUeckrne ¢ XUMHUYECKHE CBOHCTBa  (peakiuu
TaJIOTEHUPOBAHUSA WM HUTPOBAHUS), TMOTYYCHHE M TNpUMEHEHHe. TOKCHYHOCTh

ApPCHOB. I'enetnueckas CBS3b MCXKAY YrieBoaopodaMu, HNPHUHAMJICKAIIUMU K
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2.6

Pa3JIMIHBIM KjIaCCaM

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAO0B. [IpupoaHbIii ra3 u monyTHeie He(TIHbIC
ra3el. Hedtp u €€ mpoucxoxnenne. CriocoOsl nmepepaboTKu HePTH: TEeperoHKa,
KPEKHUHT (TepMHUYECKHH, KaTaTuTHUeCKHii), muponu3. [IpoaykTel mepepaboTKu
He(TH, X TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObiTy. KameHHBIH yromb u

MMPOAYKTHI €TI0 nepepa60TKH

Kucnoponconepxaiiue opraHndeckue CoeAMHEHUS

3.1

[IpenenbHble 0HOATOMHBIE CIUPTHL. METaHO U 3TAHOJI: CTPOCHUE, hru3nyecKue
M XUMHUYECKHE  CBOHCTBa  (peakuMd C  aKTUBHBIMH  MeTajilaMy,
raJIOTEHOBOJIOPOAAMH, TOpPEHHUE), INPUMEHEHHE. BoAopoaHBIE CBSI3UM MEXIy
MOJIEKYJIAaMH CIIMPTOB. JlelicTBHE METaHOJa M 3TAaHOJIA HA OPraHM3M 4YeJIOBEKa.
MHOroaToMHbI€ CIIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (PU3NYECKHUE U
XMMHMUYECKHE CBOMICTBa  (B3aMMOJEHCTBME €O  IIEJIOYHBIMU  METAJUIAMU,
KauecTBEHHasl peaklus Ha MHOI0aTOMHbIE cNUPTHI). JleficTBHE Ha OpraHu3M

YCJI0BCKa. HpI/IMCHeHI/Ie MIMOCPpHUHA U OTUJIICHI JTIMKOJIA

3.2

®deHOM:  CTpOCHHWE MOJICKYNbl, (U3WYECKHEe W XHUMHYECKHE CBOMCTBA.

TokcuanocTh perona. [Ipumenenne dpenomna

3.3

Anbaerunpl U KeToHbl. PopManblIerusl, aeTaibIerua: CTpoeHue, Gu3nueckue u
XUMHUYECKHUE CBOMCTBA (pEaKIMM OKUCJIEHHUS U BOCCTAHOBIJICHHUS, KAUECTBEHHbIE

peakiuun), MojiyueHue U NpuMeHeHHe

3.4

OnHOOCHOBHBIE TpeAeabHble KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U YKCyCHast
KHCJIOTBI: CTPOCHUE, (PU3UIECKHE U XUMUIECKHUE CBOMCTBA (CBOMCTBA, OOIITHE IS
Kjlacca KHCJIOT, peakius JSTepuuKalyu), IOJyYeHHe W NPUMEHCHHE.
CreapuHOBasi ¥ OJICMHOBAs] KHUCJIOTHI KaK MPEICTABUTEIH BBICIIAX KapOOHOBBIX

KHUCIOT. MBllIa KaK COJIM BBICIITHX Kap60HOBBIX KHCJIOT, UX MOIOIICC HeﬁCTBHe

3.5

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MIPOJIN3 CIIOKHBIX
s¢upoB. Kupsl. ['maponus xxupos. Ilpumenenue xupoB. buonoruueckas posb

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaiys yriaeBoJoB (MOHO-, IH- M TOJTHCAXaPUIIBI).
['moko3a — mpocTedmii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHS MOJIEKYIbI,
bu3HUecKre U XMMHUYECKUE CBOUCTBA (B3auMoeiicTre ¢ rumpokcuioM meau(ll),
OKHCJICHUE aMMHUa4YHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHUeE,
OpO’KeHHE TIIOKO3bl), HaXOXKICHHE B MPUPOJE, NMPUMEHEHHE, OMOIOTHYecKas
posb. DorocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. KpaxmMan u Hesiono3a Kak
npupoaHbIe ToauMepbl. CTpoeHHEe KpaxMmayia M IeJUToJIo3bl. Dusnueckue u

XUMHUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaUeCTBEHHAs peaKkus C HOA0M)
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AzoTcoieprKale OpraHnyecKue COeJMHEHNS

4.1

AMUHOKHUCIIOTHl KaKk aM(oOTepHble OpraHuyeckue coenuHeHus. duznyeckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuMepe riauiuHa). buonornueckoe

3HAUCHHE aMUHOKHUCHIOT. [lenTuabl

4.2

benku kak TpUpOIHBIE BBICOKOMOJEKYISpHbIE coenuHeHus. llepBuuHas,
BTOpUYHAsI U TPETHYHAs CTPYKTypa OelkoB. XHUMHUYECKHUE CBONCTBA OEJIKOB:

ruapojin3, AeHaTypaluusa, KAUCCTBCHHBIC pCAKIIUU HaA Oenku

BBICOKOMOJIEKYIIIPHBIE COCTMHEHUS

5.1

OCHOBHBIE TIOHSATHSA XHMHHU BBICOKOMOIJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMCED,
MMOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHb ITOJIUMEPU3ALIUN, CPEOAHAA MOJICKYJIAPHAA
Mmacca. OcHOBHEIC MCTOJAbI CHHTC3a BbBICOKOMOJICKYJIAPHBIX CoeI[I/IHeHI/Iﬁ —

noJimMepu3anua U NOJIUMKOHACHCAIA

5.2

:‘)KCHepI/IMeHTaHBHHC MCTOJAbI HM3YUYCHHA BCHICCTB W HX npeBpameHHﬁ:
O3HAKOMJICHHUE C o6pa3uaMH MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,

Kay4yKOB. HOJ'IyLICHI/IC CUHTCTUYCCKOTO KaydyKa U PC3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMeHT cOIePKAHMS

1

TeopeTnyeckue OCHOBBI XUMUU

11

XuMHUECKUH d7eMeHT. AToM. SIapo aToMa, W30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeCKre yPOBHU, MOAYPOBHH. ATOMHBIE OpOUTaH, S-, P-, d-3JIEMEHTHI.
Oco0eHHOCTH pachpeeieHus dJIEKTPOHOB MO0 OpOUTANSIM B aTOMax 3JIEMEHTOB

MEPBLIX LIGTBII_')éX NepruoaoB. 3HeKTp0HHaﬂ KOH(I)I/IpraLII/I}I aTOMOB

1.2

Ilepnonnueckuii 3akoH u Ilepuoauueckas cucrema XUMHYECKUX d1eMeHTOB 1. 1.
MenneneeBa. CpsA3b mepuOAMUYECKOro 3akoHa U Ilepuonudeckodl cuCTEMBI
xumudeckux aiemMeHToB [[.M. MennaeneeBa ¢ COBpEMEHHON TEOPHUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHUS CBOWCTB XHMMMUYECKHUX DJJEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CJIOXHBIX BEUIECTB IO TPYNIaM U TEPHOAAM.

3HaueHue NEPpUOANYCCKOr0 3aKOHA B PA3BUTHUHU HAYKH

1.3

Crpoenue BemecTBa. XHUMHYECKass CBsA3b. BHIBI XUMHUYECKOH  CBSI3U
(koBaJieHTHAsT HEMOJSIpHAsT W TOJspHas, HWOHHAs, MeTaundeckas). HoHsI:
KaTHOHBI 1 aHMOHBI. MeXaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b
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14

Banentnocts. DnekrpooTpuniaTeabHOCTh. CTENEeHb OKUCICHUS

1.5

BemecTBa MOJNIEKYISIPHOTO M HEMOJIEKYJIAPHOTO CTPOEHUSA. 3aKOH IOCTOSTHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTH CBOWCTBA
BELIECTB OT THUNA KpUCTAIMYecKod pem€rku. Ilonatne o naucnepcHbIX
cucremax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas JOJIs BEIIECTBA B

pacTBope

1.6

KHaCCI/IQ)I/IKaL{I/IH HCOPraHN4YCCKUX CO@HHHCHHﬁ. HOMCHKJ'IaTypa HCOPraHUYICCKHUX

BCIICCTB

1.7

XuMuueckas pCaKuu. Knaccmbnxaum{ XUMHNYCCKHUX peaKI_II/Iﬁ B
HeOpraHquCKOﬁ 151 OpFaHquCKOﬁ XUMUU. 3aKOH COXPAaHCHUSA MACCHI BCUICCTB,

3aKOH COXPaHEHUs U IIPEBPALLCHUS SHEPIUU IIPU XUMUYECKHUX PEAKLIUAAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6paTI/IMLIe pCaKmuu. XuMmudeckoe PaBHOBCCHC. (DaKTOpBI, BIMAKOIIHMEC Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunuun Jle [larense

1.10

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JUucconuanys. CunbHBIE U cja0ObIe QJICKTPOJINTHI. Cpe,ua
BOJHBIX paCTBOPOB BCHICCTB: KHUCJIAA, HeﬁTpaJlLHa&I, 1IeI0uHas. Peakiiuy HOHHOTO

oOMeHa

1.11

OKHCIUTEITBHO-BOCCTAHOBUTEILHBIC pcakuuun

2.1

Heoprannueckasa xumus

Hewmertannsl. Ilonoxxenune nemeramioB B [lepuognueckoi cucteMe XMMHYECKHX
sanementoB JI.MI. MenzeneeBa u 0cOOEHHOCTH CTpOeHHUS aTOMOB. Duznyeckue
CBOMCTBAa HEMETAJUIOB. AJJIOTPOIUSI HEMETAIIOB (Ha MPUMepe KUCIOpOo/a, CEPBI,

dbocdopa u yrnepoaa)

2.2

XUMHUUECKUE CBOMCTBA BAXKHEMIIMX HEMETa/IOB (TajIoT€HOB, CEpbl, a30Ta,
dochopa, yrmepoga W KpeMHHs) M MX  COEAMHEHMH  (OKCHIOB,
KHCIIOPOJICOAEPKAIMX ~ KHUCIOT, BOJOPOJAHBIX coequHeHuil). Ilpumenenue

BOKHEUIIINX HEMETAJIOB U UX COENUHEHUHN

2.3

Meramnsl. Ilonoxenue wmeramioB B Ilepuoauyeckoil cuUCTEME XUMUYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOCHUS IIEKTPOHHBIX 000JI0YEK
aToMoB MetaiuioB. O0me pusndeckre cBocTBa MeTauioB. CIIaBBl METaJIOB.

DNEKTPOXUMHUECKUN Psii HAIPSDKEHUH METAIIIIOB

2.4

XUMHUYECKHUE CBOWCTBA BAXHEUIIMX METAUIOB (HATpUHM, Kaaui, KaJbLUM,
MarHuii, aJFOMUHHHA, ITUHK, XpOM, JKeJlIe30, MeIb) U HX coeauHeHmid. OOmue

crocoObl OTy4YeHHs MeTasuIoB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE

2.5

I'eneTnueckas CBSI3b HCOPraHMYCCKUX BCIICCTB, IIPUHAAJICIKAIIUX K Pa3JINYHbIM
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KJj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecreyeHWH HSKOJOTHUECKOW, DHEPreTUYSCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHSATHE O HAay4HBIX METOJax MO3HAHUS

BEIIIECTB U XUMUYECKHUX PEAKIIHHA

3.2

[IpencraBienust 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOTYYSHHUS
BaKHEHIINMX BellecTB. UenoBeK B MHUpE BELIECTB U MATEpPUANIOB: Ba)KHEHUIIIHE
CTPOUTENbHBIE MaTepUalbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKIIO,
KepaMuKa, MaTepuaibl A SJIEKTPOHUKH, HAaHOMAaTepHallbl, OPraHUYECKHUE U

MUHepalbHble y100peHus

3.3

XuMHS W 3J0pOBbE YEJIOBEKA: IIpaBWIa HCHOJb30BAHUS JIEKAPCTBEHHBIX
[pemnapaToB, MpaBuiIa 0€30MaCHOT0 UCIIOIBL30BAHUS MTPEMAPATOB OBITOBOM XUMUHU

B [IOBCEIHEBHOU KU3HU
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Xumus / I'abpuensan O.C., Octpoymos WN.I'., Craakos C.A., AKIMOHEpHOE
obmectBo «M3aaTenscTBO «IIpocBemieHue»
* Xumus, 11 xmacce/ T'abpuensa O.C., OctpoymoB N.T"., Cnagkos C.A.,

AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

METOANYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
INabpuensn, OctpoymoB: Xumus. 10-11 knaccel. ba3oBblii ypoBEHb.
Meronnueckoe nocodue

https://nsportal.ru/

Xumus (6a30BbIil ypoBeHb). Peanmzarus TpedboBanuii ®I'OC ocHOBHOTO 00111€TO
o0Opa3oBaHus: MeToAnIecKoe mocooue st yuurens / Kapepuna A. A., [Tuayruna
I'.B.; nox pen.

I'. B. [Inuyrunoit. M. : ®T'BHY «HcTUTYyT cTpaTeruu pa3BuTusi 00pa3oBaHUs
PAO», 2022. 81 c.:

WIIL.

Xomuenko WM.I'. COopHUK 3a71a4 ¥ YIPAKHEHUH 110 XUMHH JIJIs1 CPETHEH TKOJTbI/

N.I". XomueHnko.-2-e u3a. ucnp. u gon.— M.: PUA «Hoas Bomna»: U3garens
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