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Pabouas mporpamMma mo y4eOHOMY MpeaMeTy «XHUMHs» COCTaBJI€HAa Ha OCHOBE
denepanbHO pabouel mporpamMma Mo yuyeOHOMY MpeaMeTy «XuMus» (0a30BbIi
YPOBEHB ).

Pabouas nporpamma no yueOHOMyY npeaMeTy «Xumus» (0a30Bblil ypOBEHD)
(nmpenMeTHas 00J1acTh «EcTecTBeHHO-Hay4YHbIE IPEIMETHI ) (manee
COOTBETCTBEHHO — MporpamMma IO XHWMHU, XUMHSI) BKIIOYAET MOSICHUTEIbHYIO
3alliCKy, cojAepxkaHue OOydeHHus, TIUIAHUPYEeMBbIE€ pPe3yJabTaThl OCBOCHUS
IporpaMMbl MO XMMHUM, TEMATHYECKOE IUIAHWPOBAHUE C YKa3aHUEM KOJUYECTBA
aKaJeMHYECKUX YacoB, OTBOJAMMBIX Ha OCBOEHHE KaXJIOM TeMbl Yy4eOHOTO
npeaMeTa U BO3MOXKHOCTh UCIOJIb30BaHus 110 3Toit Teme DOP/ [IOP.

[losicHuTenpHast 3amucKa OTpa)kaeT oOlMe WEedd MW 3a7a4d HU3y4YeHUs
XUMHH, XapaKTePUCTUKY TICHXOJIOTUYECKUX TMPEANOChUIOK K €€ H3yYCHHUIO
00y4arolMMUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0bI K 0TOOpYy
COJIepKaHMs, K OIPEACICHUIO IUIAHUPYEMBIX PE3yJIbTaTOB M K CTPYKType
TEMaTHUYECKOTO TUTAHUPOBAHMSL.

Copnepxanue 0O0y4YeHUsI PACKPBIBACT COJIEP)KATENbHBIE JIMHUHM, KOTOpPbHIE
npearaloTcs Uis 00S3aTENIbHOTO H3y4YeHUsT B KaXIOM KIacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUs.

[TnanupyemMble pe3yiabTaThl OCBOCHHUS IMPOTPAMMBI 1O XUMHUHU BKIIOYAIOT
JMYHOCTHBIE, METaNpeIMETHbIC Pe3ybTaThl 32 BECh MEPHO ] 00yUYeHHUS HA YPOBHE
cpemHero  obmiero  oOpa3oBaHHsS, a TakKe MPEJAMETHBIC  JIOCTHIKCHHS
oOy4Jaronierocs 3a Kaxabli roJ] O0y4eHHsl.

IHosicHuTeILHAA 3aNIKCKA.

[IporpaMMa 1Mo XUMUM Ha YpOBHE CpeAaHero oOmero o0Opa3oBaHUsS
pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMBbI CPEAHETO 0011Iero 00pa3oBaHUsl, IPEICTABICHHBIX B
dI'OC COO, ¢ yu€rom Kontemniuu npenogaBaHus y4eOHOTO peaMeTa « XUMUs)
B o0Opa3zoBaTenbHbIX opraHuzauusx Poccuiickoii ®enepaiuu, peamu3yrommnx
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, U OCHOBHBIX TOJIOKECHHU (eaepaabHOM

paboueil mporpaMMbl BOCITUTAHMUS.



OcHOBY MOAXO0/A0B K pa3pabOTKe MPOrpaMMBbl MO XMMHHU, K OMPEIETICHHIO
o01iei ctparernn oOydeHus, BOCIIUTAHUS U PA3BUTHUS OO0YUAIOIINXCS CPECTBAMHU
yueOHoro npeamera « Xumusi» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHUIIU
koHuentyanbHble nonoxenus ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
collepKaHMs, pe3yJdbTaTOB OOydeHHs: U TpeOOBaHUN K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

B cooTBeTcTBUM ¢ JaHHBIMH TIOJIOKEHUSMH TPOTpaMMa TIO0 XHUMHH
(6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI:

yCTaHaBIMBaeT 00s3aTeNbHOE (MHBAPHAHTHOE) MPEAMETHOE COJACpIKAHHE,
OTIpeIeISIET KOJWYECTBEHHBIE M KAYECTBEHHBIC €0 XapaKTEPUCTHKUA Ha KaKIOM
JTame U3Y4YeHHUs MpeaMeTa, MpeaycMaTpUBaeT MPUHIMIBI CTPYKTYPUPOBAHUS
COJIEpKaHUsI W pacmlpeiesieHus] ero Mo KiaccaM, OCHOBHBIM paslieiaM M TeMam
Kypca;

na€T TMPUMEPHOE pachpelefieHne Y4YeOHBIX YacoB IO TEMaTUYECKUM
paszzenaM, peKOMEHIyeT MPUMEPHYIO TOCIeI0BATEIbHOCTh N3YYCHUS OTICIbHBIX
TEM Kypca C YYETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSA3€H, JOTUKU
y4eOHOTro mpoiiecca, BO3pacTHBIX 0coOeHHOCcTel oOyuaronuxcst 10—11 kiaccos;

Ta€T METOAMYECKYI0 HHTEPIPETALUIO eIl N3ydeHUs MpeaMeTa Ha YPOBHE
COBPEMCHHBIX IPUOPUTETOB B CHUCTEME CpeaHero oOmero oOpa3oBaHMS,
COJICP)KATEIbHON  XapaKTEepPUCTUKA  IUIAHUPYEMBIX  PE3yJbTaTOB  OCBOCHUS
OCHOBHOHM 00pa3oBaTeIbHON IIpOrpaMMBbl CpeaHEro oOIIero o0pa3oBaHMS
(TMYHOCTHBIX, METANpPEIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEILHON JIEATEIHbHOCTH OOYydYalomerocss MO OCBOCHHUIO COJEpKaHUs
npeameTta. [1o BceM Ha3BaHHBIM MO3UIIMSAM B MPOTPaMME MO XUMHUHU COOJIO/IeHA
MIPEEeMCTBEHHOCTh € (enepaibHONM padodeil MmporpamMMoil OCHOBHOTO OOIIEro
oOpa3zoBanus 1o xumud (st 8—9 KiaccoB 00pa30BaTENbHBIX OpPTaHU3AIUH,
0a30BBI YPOBEHB).

XUMUYECKOe oOpa3oBaHme, MoJTy4aeMoe BBIITYCKHUKAMHU
o0mieo0pa3oBaTeIbHON  OpraHU3AINK, SBISETCS HEOTHEMJIIEMOM YacThl0 UX

OoOpa30BaHHOCTM W  CIYXKWAT  3aBeplIAlONIMM  3TaloM  peaju3alud  Ha



COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYILIUX IIETOCTHON
CUCTEME XMMHUYECKOro oOpa3oBaHMs. KiltoueBble LIEHHOCTH KacaroTCs MO3HAHUS
3aKOHOB IIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KYJIbTYphl YEIOBEKa,
a TaKXe 5SKOJIOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBBIO H
npupoAHoil cpene. Peanmusyercs xumuueckoe oOpa3oBaHHEe OOydaronmIuxcs Ha
ypOBHE cpenHero oOmero o0Opa3oBaHUsS CpelcTBaMM y4eOHOro mpeaMera
«XUMHs», CONEPKAHUE W MOCTPOCHHUE KOTOPOTO ONPEAENIEHBI B MPOrpaMMe II0
XUMHUH C YYETOM CTICIM(PUKA HAYKH XUMUU, €€ 3HaYEHUs B IO3HAHUU TPUPOJIbI U B
MaTepuaIbHOU KM3HU OO0IECTBa, a TAKXKe C YUETOM OOIIMX IeNei ¥ MPUHIIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMbBl CpPEIHEro  OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

[Ipu popmMupoBanumu coaep:kanus npeameTa « XUMHUsD YUYTEHbI CIEAYIOIINE
MOJIO’KEHUS O crienu(UKe U 3HAYCHUH HayKU XUMHUHU.

XuMUsl KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK HUIPaeT 0CO0YyI0 poib B
CO3JaHMM HOBOM 0a3bl MaTepUaTbHON KyJIbTYphl, BHOCUT CBOM BKJIaJ B
(GopMHUpOBaHKE PALMOHATILHOTO HAYyYHOTO MBIIIJICHHS, B CO3JIaHUE LIEJIOCTHOTO
IpeAcTaBlIeHusT 00 OKpYXarolleM MHpE KaK O €AMHCTBE MPUPOJbl U YEJIOBEKa,
KOTOpO€ (pOPMUPYETCS] B XUMUU HAa OCHOBE MOHMMAHUS BELLECTBEHHOIO COCTaBa
OKPY’KAIOLIEr0o MHUpA, OCO3HAHMS B3aMMOCBSA3U MEXIY CTPOCHUEM BEILECTB, UX
CBOMCTBAaMHU U BO3MOXHBIMH 001aCTsIMU IPUMEHEHHUS.

CoBpeMeHHass XWMMHsS Kak HayKa CO3MAATelIbHAs, HayKa BBICOKHX
TEXHOJIOTUI HampaBleHa Ha peleHue TriI00aJbHbIX Mpo0JieM YCTOWYUBOTO
Pa3BUTHS YEIIOBEUECTBA — ChIPHEBOM, SIHEPreTUUYECKOM, MUILIEBOM, IKOJIOTUYECKOMN
0e30MmacHOCTH M OXpaHbl 3A0pOBbs. TE€CHO B3aUMOJEHCTBYS C JIPYTHMH
€CTECTBEHHbIMM HAayKaMH, XHMHS CTajla HEOTHEMIIEMOM YacThlO MHPOBOM
KYJIBTYpbI, HEOOXOANUMBIM yCIOBHEM YCIIEUIHOTO TPYJa U >KM3HU Ka)XJ0ro 4ieHa
o01iecTBa.

B coorBercTBUM ¢ OOMMMM LEISMA M TPUHIMIAMU CPEIHEro OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB

M3Y4YEHUs) OPUCHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY



oOyyaromuxcs, HEOOXOJUMYI0 MM IS BbIPAa0OTKHM  MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEHNIHOINO BKJIIOYEHHA B JKU3Hb COLMYMA, MPOAOJDKEHUS
o0pa30oBaHUs B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeamMeTa «XUMHsD SBISIFOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP>KaHHSI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUU M0 HEOPTaHUYECKOW XUMHHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckol xumuu. @OpMHUPOBAHUE AAHHON CUCTEMbl 3HAHUW MPU WU3YyUYECHHUU
npeaMera 00ecrnedYrBaeT BO3MOXKHOCTH PACCMOTPEHHS] BCEro MHOT00Opa3ust
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranndeckas xumusi» u «OOmas u
HEOpraHuyeckas XUMHUs» c(popMupoBaHa B IMporpaMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K H3yYEHHI0O YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  ONPENCNIEHHBIX
TEOPETHUYECKUX YpOBHiIX. B  Kypce opraHumyeckod XUMUM  BEIIECTBa
paccMaTpUBalOTCSl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHMSI OPraHMYECKHUX
COCIMHEHUW, a TakKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuHu BemecTB. CBeleHHs 00 H3yyaeMbIXx B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
aKTUBHBIX COEIUHEHHH. B Kypce OpraHM4yeckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAILIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkuu.

B npenmere «Xumus» 6a30BOTO YpOBHSI paccCMaTpUBaeTCS M3YYCHHBIA Ha
YpPOBHE OCHOBHOro o00mero oOpa3oBaHUsI TEOPETHUUYECKUM Marepuan H
(dakToNOTHUYECKUE CBEACHMSI O BEIIECTBAX M XHUMHUYecKol peakuuu. Tak, B
YaCTHOCTH, B Kypce «OOmas u HeopraHuyeckas XuUMHs» OOydaromuMmcs
MPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJUYECKOTrO 3aKOHa C

OOIIETEOPETUYECKUX U METOAOJOTMYECKMX  MO3UIMI, TiIy0OXke TIOHATH



UCTOPUYECKOE WM3MEHEHHE (YHKIMI H5TOro 3akoHa — OT o0oOmarme 10
OOBSICHSIIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaXHEUIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, a TAKKE O XMMHUYECKHX PEaKIUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTeKaHHsl JjgomoiHsercs B kKypcax 10 wm 11 kiaccos
AIIEMEHTAMHU COJCP)KaHUS, UMEIOIIMMHU KYJIbTYpOJOTUYECKUA M TPUKIIAIHON
XapakTtep. OTH 3HaHUSA CHOCOOCTBYIOT TIOHMMAaHHUIO B3aMMOCBS3H XUMHH C
JIPYTUMHU HayKaMH, PacKpbIBalOT €€ poiib B IO3HABATENBHON M TNPaKTHYECKOU
JESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO YBAXEHHSI K IMPOLECCY
TBOpYECTBA B 00JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMMUHU, TOMOTAIOT
BBIIYCKHUKY OPHEHTUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobyieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
OpUMEHATh €€ JUIs TIONOJHEHHs 3HAHW, pEIICHUS WHTEIUIEKTYAIbHBIX U
HKCIEPUMEHTAIbHBIX  HMCCleoBaTeabCcKkux 3agad. CopepxaHue y4eOHOro
npeaMera  «XuUMHUS»  JAaHHOTO  YPOBHS  W3YYCHHsS] OPUEHTHUPOBAHO  Ha
(dopMupoBaHUE y OOYYaIOIIMUXCS MHPOBO33PEHUYECKONM OCHOBBI Il MOHUMAaHMS
dunocopckux waed, TakuX Kak: MaTepUalbHOE E€AMHCTBO HEOPTaHMYECKOTO M
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM H
CTPOCHHMEM, II03HABAaE€MOCTb NPUPOJIHBIX SBICHUA NYTEM OHKCIEPUMEHTa MU
pelieHuss TMPOTUBOPEYMH MEXKAy HOBBIMH (akTamMu ¥ TEOPETHUECKUMHU
IPEINOChUIKAMHU, OCO3HAHNUE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX MpodiieM, a
TakKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mnane pemieHWs 3ama4  BOCHHMTAHUS, PAa3BUTUS W COIUAIU3AIUH
OOyJarolmuxcs MPUHATHIE MPOTPAMMON MO XHMHHU TIOJXOABl K OINPEACTICHUIO
COJEpKaHUS M TMOCTPOCHUSA TNpeaMeTa MpeaycMaTpuBaoT (HOPMHUpPOBAHHE Y
00y4aroluXxcs YHUBEPCAIbHBIX YUYEOHBIX ACHCTBHIA, UMEIOMINX 0a30BO€ 3HAUCHHE
JUTS. Pa3NUYHBIX BHJIOB ACSITEILHOCTU: PEIICHUS MPOoOJeM, MOWCKA, aHalu3a U

00paboTku nHGOpMAIIK, HEOOXOIUMBIX JJI MPUOOPETEHUS OTbITA TPAKTUYECKOMN



U HCCIIEOBATEIBCKON JEATEIHHOCTH, 3aHUMAIONICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpaktuke mpenojaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOT'O OOIIEro
oOpa30oBaHUs TaK U Ha YPOBHE CPETHETrO OOIIEro 00pa30oBaHus, MPU ONPEIACICHAN
COJIepKaTeIbHOM XapaKTepUCTUKH I1IeJIed W3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESATEILHOCTH 4Y€JOBeKa M KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOJMYCCKOW TOYKH 3PEHUS TAKOW TMOIXOM K OMPEACICHUIO IeNield W3y4CHUS
MIpeIMETa SBISICTCS BITOJIHE ONIPABIAHHBIM.

[maBHBIMU LIETSIMU U3y4YeHUs TpeameTa «XUMHsS» Ha YPOBHE CpPEIHEro
oO1iiero oOpazoBaHusi Ha 0a30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHWE  CHUCTEMbl XHUMHYECKMX 3HAHUW KAk  BaKHEHIen
COCTAaBJISIFOIIECH €CTeCTBEHHO-HAyYHOUW KApTHUHBI MHpA, B OCHOBE KOTOPOH JiexkKaT
KITIOUEBBIC TOHATHSA, (YyHIAMEHTAIBHBIC 3aKOHBI W TEOPUH XHUMHH, OCBOCHHE
S3bIKa HAyKH, YCBOGHHE W TIOHMMAaHUE CYIIHOCTH JIOCTYMHBIX O00OIIEeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHEH WX pa3BUTHSI U
CTaHOBJICHUS,

dbopMHpoBaHrE U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB W XHMHYCCKHX PEaKInui, HEOOXOMUMBIX [JISI MPUOOPETCHUS YMEHUI
OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMUUYECKHUX SIBICHUMN, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

pPa3BUTHE YMEHUH U CITOCOOOB JIEATEIILHOCTH, CBSI3aHHBIX ¢ HAOIIOICHUEM U
OOBSCHEHHEM XWMHUYECKOTO JKCIEPUMEHTa, COOIIOJCHUEM MpaBuil O€30MacHOTOo
oOpallieHusl ¢ BEIIECTBAMHU.

ConeprkarenpHasi XapaKTePUCTUKA eI W 3a7a4 M3YYCHHS IpeaMera B
mporpamMme Mo XMMUU YTOUYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUHM C HOBBIMHU
NpUOpPUTETAaMU B CHUCTeMe cpeaHero ooOmiero oOpaszoBanusa. CerogHs B
NpernoJlaBaHiy  XUMHH B OOJNbIIed  CTENeHW OTHAETCS  MPEANOYTEHUE

MPAaKTUYECKONM KOMIIOHEHTE COJIepKaHusi OOyd4eHHUs, OpPUEHTUPOBAHHOW Ha



MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEILHON OpraHW3alliy, BIAACIONIETO HE
HAOOpOM 3HaHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMHU aKTUBHOTO TMOJIYYEHHS] 3HAHUN U NPUMEHEHUS UX B PEabHOW >KU3HU
JUISL pEIICHUs MPAKTUYECKUX 3a]ad.

B orolf cBS3M mpu U3ydYEHHHM TIpeaMeTa «XHUMHsS» JIOMUHHUpPYIOIIEe
3HauYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJ]a4H, KaK:

afganTtanus o0y4aroluxcsi K YCIOBUSAM JTUHAMUYHO Pa3BUBAIOIIECTOCS MUPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMO0Opa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSTEILHOMY MPUHSATUIO TPAMOTHBIX
pelIeHnd B KOHKPETHBIX )KU3HEHHBIX CUTYaIlUsIX, CBSI3AHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOYyYalOIIMXCS KIIOUYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE I PA3JIUYHBIX BUIOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOorcKa, aHalu3a U 00paboTKu MH(POPMAIINH,
HEOOXOJUMBIX [IJIi TPUOOPETEHUS] OIbITa JIESITEIHHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XUMHH, a TaKXKe I OLEHKH C MO3UIUN
AKOJIOTUYECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUY 110 XUMUU B
COOTBETCTBHHM C >KM3HEHHBIMH MOTPEOHOCTSMHU, HCIOJIb30BaTh COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJOTHHU [IJIsl TMOWCKAa W aHaiu3a y4eOHOW M Hay4HO-
NoNyJISIpHOU UHPOPMAITUK XUMHUYECKOTO COICP>KaHMUS;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMAaTHUBHOTO U
JIOTUYECKOTO MBIIJICHUS, HAOIIOAaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOPbIE 0COOEHHO HEOOXOIUMbI, B YACTHOCTH, MPU TUIAHUPOBAHUHU U MPOBEICHUU
XUMHUUYECKOTO IKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydarouuxcs YOeKAEHHOCTH B T'yMaHHUCTHYECKOMN
HAIPaBJICHHOCTH XWMHH, €€ BaXHOW POJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
pPalMOHAIILHOTO MPHUPOOTOJIb30BaHMSI, TTOTIOJIHEHHUSI SHEPIETUYECKUX PECYPCOB U
COXpPAHEHHSI TPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOAMMOCTH OEpEKHOTrO

OTHOHICHHA K IPHPOJAC H CBOCMY 3JI0pPOBbBIO, a TAaKKe HpI/IO6peTeHI/I$I OIIbITa



WCITOJIb30BAHUS TIOMYyYEHHBIX 3HAHWA MJI TPUHITHS TPAMOTHBIX PEIICHUH B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBICHUSIMH.

[enn w 3amaym u3ydyeHUs MpeaMeTa «XUMHS» MOJYyYUIU TOJIPOOHYIO
METOJMYECKYI0 UHTEpHpETaInio B pazzene «llnmanupyembie pe3yabTaTbl OCBOCHUS
pOrpamMMbl MO XUMHK», TaKUM 00pa3oM oOecreyeHO YETKOE MPECTaBICHUE O
TOM, Kakhe 3HaHUSd M YMEHHUS HUMEIOT NpsIMOE€ OTHOLIEHHWE K pealu3aluu
KOHKPETHOM LIENH.

B ydyeOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MPEAMET «XHUMHU»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MPEIMETHOU 001acTu «ECTeCTBEHHO-HAYUHbIE
PEAMETHI».

OO1ee 9nciIo 9acoB, PEKOMEHIOBAHHBIX ISl H3yUEHUS] XUMUU — 68 4acoB:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Heneno).

Conep:xkanue o0yyenusi B 10 kiacce.

Oprannyeckasi XuMHsl.

Teopernueckne 0CHOBBI OPraHUYeCKOl XUMHH.

IIpeameTt oprann4ecko XMMHUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUEHUE
B MOJIyYCHUU HOBBIX BEIIECTB U MaTtepuajioB. Teopusi cTPOeHUsI OPraHMYeCKHUX
coenuHennii A.M. byriiepoBa, e¢ ocCHOBHbIe MOJ0KeHUsL. CTPYKTypHBIE
dbopmysbl opraHudeckux BemiecTB. ['omororus, nzomepus. XuMudeckasi CBs3b B
OpPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[IpeacraBnenue o kmaccupuKau OpraHMueckux BemecTB. Homenknarypa
OpraHMYECKUX COCIUHEHUW (CUCTEMaTHYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAXHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB W MX MPEBPAILCHUI:
O3HaKOMJIECHHWE ¢ oOpa3laMd OpraHWYeCKUX BEIIECTB M MaTepuajaMu Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWMYECKUX BEIICCTB, HAOJIOJCHHUE W
OMMUCaHUE AEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEILIECTB

IIpU HarpeBaHuu (IU1aBJIeHUE, 00YTIIMBAHUE U TOPEHUE).



Yriaesoaopoasl.

AJIKaHBI: COCTaB M CTPOECHUE, TOMOJOTHYECKHU psia. MeTtaH u 3TaH —
NpOCTEUIINE TMPEICTABUTENN QJIKaHOB: (PU3MUECKHME U XUMHUYECKHE CBOMCTBa
(peakuu 3amelleHus] U TOPEHUs), HAxXOXKIEHUE B MPUPOJE, IOIYyYEHUE H
MIPUMEHEHHUE.

AJIKeHBbI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN Psii. DTUIIEH U MPOIUIIEH —
IpOCTEHIIMe NPEACTABUTENN AalKEHOB: (PU3NYECKUE U XHMHUYECKHE CBOMCTBA
(peakiuu  THAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOITYYEHUE U IPUMEHEHHE.

AJakanuensbl: Oytaauen-1,3 n meTwiOyTaauen-1,3: cTpoeHne, BaKHEHIIHE
XMMHYECKHE CBOMCTBa (peakuus nojaumepusanuu). IlomyuyeHue CHHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, T'OMOJIOTMUECKUH PsII.
AnernneH — TIpPOCTEMINMA NPEICTABUTENb AIKHHOB: COCTaB, CTPOEHHUE,
(bu3NUecKue U XMMUYECKUE CBOMCTBA (PEaKLMK THAPUPOBAHUS, TaJOT€HUPOBAHMS,
rUApaTaluu, TOPeHUs ), MOTydeHUEe U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, (HU3MUECKME U XUMHUUYECKHE CBOWCTBA
(peakiu TaJOTEHUPOBAHWSA W HHUTPOBAHUA), TMOJIyYCHHUE U TPUMEHEHUE.
TokcuyHOCTh  apeHOB. ['eHeTMueckass CBSI3b  MEXAY  YIVIEBOJOPOJAMH,
NPUHAAICKAIIMME K Pa3IMYHBIM KJIACCAM.

IIpupoaHbie MCTOYHUKHM YIJEeBOAOPOAOB. lIpupoaHbIi Ta3 M NOIyTHBIE
He(dTauble Ta3pl. Hedth um e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUM, KaTaIMTUYECKHil), muposmn3. IIpoayKTsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBbIi
yToJib U MPOAYKTHI €ro MepepadoTKU.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
O3HaKOMJIEHHE C o0pa3lamM IUIacTMacc, KaydyKOB M PE3UHBI, KOJUICKIHH
«Hepts» u  «VYromp», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJOreHONPOU3BOIHBIX, JIabopaTopHas padoTa: MoJIy4eHHe ITUJIeHA U U3yYeHue

€ro CBOWCTB.



PacuérHble 3a1a4u.

Beluucnenuss mo ypaBHEHUIO XUMHUYECKOM peakuuu (Maccel, 00bEMma,
KOJINYECTBA MCXOJHOI'0 BELIECTBA WIM MPOJIYKTa PEAKIMU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIIIH).

Kucsopoacoaep:kamnue oprannyecKkue coeJHHeHH .

IIpeneabHble OAHOATOMHBIE CHUPTHI. METaHOI U 3TaHOI: CTPOCHUE,
dusznyeckue W XWMUYECKHE CBOMCTBA (peakiMH C AKTHUBHBIMU METaJUIaMHU,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NpUMEeHeHHe. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBHuE METaHOa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHbie CHUPTbI. OTWICHIVIMKOIb W TJIUUEPUH: CTPOECHHUE,
¢uznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
Opra’u3Mm 4esoBeka. [I[pumMeHenune rmuepruHa U 3TUIICHIJIMKOIISL.

®eHoJI: CTpPOEHHE MOJIEKYJbl, (U3NYECKUE M XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ilpumenenue denoua.

Aabaernabl. Dopmanbaeruj, aneTaablIeTul: CTPOCHHE, (PU3UYECKHe WU
XUMUYECKHUE CBOMCTBA (pEaKIMU OKHCIIEHHUS W BOCCTAHOBJICHMS, Kau€CTBEHHbBIE
peaxium), NoJiyueHue U NpuMeHEeHHe.

OaHOOCHOBHBIE mMpelebHbIe KAapOOHOBbIe KHMCJOTbl. MypaBbuHas u
YKCYCHasi KHMCIJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
o0miue Juisl Kjacca KUCIOT, PEaKIusl 3TepU(pUKaluu), MOJIyYeHHe U IPUMEHEHHE.
CreapuHOBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbl1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Ciaoxnble 3pupbl Kak NMPOU3BOJAHBIE KAPOOHOBBIX KHMCJOT. ['miapoisns
cinoxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonornyeckas
POJIb JKUPOB.

YraeBoabl: cocTaB, KiacCUpUKalus YrJIeBOAOB (MOHO-, IH- U
nonucaxapunabl). [wKo3a — mnpocreiilMié MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHSI MOJIEKYJIbI, (PU3NYECKHE M XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHUE C

ruapokcugom Meau(ll), oxkucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),



BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3blI), HaXOXKJIECHUE B MpPHPOJE, NMPUMEHEHUE,
ononornyeckas poiib. Potocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman wu nmeamioioda Kak mnpupoaHbie moauMmepbl. CrpoeHue
Kpaxmanaa M UeUItoo3bl. PU3HYecKhe M XUMUYECKHE CBOWCTBA Kpaxmasa
(Tuapou3, KaueCTBEHHAs PEeaKIUs C HOJIOM).

JKCNIePpUMEHTAJbHbIE METOAbI M3y4YeHHsl BeUIECTB U UX NMpPeBPalCHUIl:
IpoBeJcHUE, HAOIIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
rugpokcugoMm meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcumom wmemau(ll), B3ammonmeircTBHE Kpaxmanga C HOJOM),
NpoBeeHNe JJA00paTOPHOl padoThI: CBOMCTBA PACTBOPA YKCYCHOM KHCJIOTHI.

PacuérHble 3a1a4u.

Boluucienuss mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM NPOAYKTOB PEAKIIIH).

A3oTcoep:xaniue OpraHuyecKkue coeJuHeHms.

AMuHBI. PU3HYECKUE U XUMUYECKUE CBOKCTBA, NOJYYEHHE U NPUMEHEHHE.
AHUIUH.

AMMHOKHCJIOTBI Kak aMdoTepHble OpraHM4YecKHe COCAUHEHUS.
duznyeckne M XUMHYECKHE CBOWCTBA aMHHOKHCIOT (Ha MpUMEpE TIHUIMHA).
buonornyeckoe 3HaueHne aMUHOKUACTOT. [lenTusb!.

benkn kak  npupoaHble  BBICOKOMOJIEKYJISIDHbIE  COeAUHEHMS.
[lepBuuHasi, BTOpUYHasi M TPETUYHAS CTPYKTypa OEIKOB. XHUMHYECKHE CBOMCTBA
OEJIKOB: TUPOJIU3, J€HATYpallks, KaUeCTBEHHbIC PEaKLUU Ha OCNKH.

OKCNEepUMEHTAIBHBIE METOJIbl HM3y4YEHHs BELIECTB M HMX NPEBPAILEHUMN:
HAOJII0/ICHUE U ONMCAaHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BbICOKOMO.]'IeKyJIHpHI)Ie CoeINHCHUA.



OCHOBHbBIEC MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUU, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEOUHEHUM —
MOJIMMEPU3ALS U MOJTUKOHIEHCALU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB M MX MPEBPAILCHUI:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanm3zannst MEeXIpEeAMETHBIX CBS3€M NPU M3YYEHHHM OPTaHWYECKOM XUMUU
B 10 Kkiacce ocCylecTBIIETCS 4Yepe3 HMCIOJIb30BaHME KAK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TMOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACIIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHUE, HAy4YHBIH (akKT,
TUI0Te3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, KilacCUUKAIMs, MEePUOIUUYHOCTD,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE.

®u3uka: Marepus, DOSHEpPrus, macca, aroM, DdJIEKTPOH, MOJEKYJa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: xnerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocHHTE3, OMOJOTMYECKH aKTHBHBIE BellecTBa (OEIKH, YIJIEBOJIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuHepaiibl, TOPHBIE MOPO/JIbI, MOJIE3HBIE NCKOIMAeMbIE, TOILIUBO,
peCypCHI.

TexHoJIOTUsI: TUIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MHUTAHUS,
MOIOLIUE CPEJICTBA, JEKAPCTBEHHbIE U KOCMETUUYECKHE MpenapaTsl, MaTepHalbl U3
MCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

Conep:xkanue o0yuyenus B 11 kiacce.

O0mas 1 HeOpraHn4ecKkasi XuMmsl.

Teopernyeckue 0CHOBbI XMMMH.



XuMHn4yeckuil 3jeMeHT. AToMm. fnpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. JHepreTHYeCcKHe YPOBHH, MOAYPOBHU. ATOMHBIC opOuTaH, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUs JICKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. JIEKTPOHHASL KOH(PUTYpPALUSI ATOMOB.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
yjieMeHTOB /.. MenaeneeBa. CBsi3b IepuOIMUECKOT0 3aKkoHa U [leproandeckoi
CUCTEMBI XUMHUYEeCKUX 3yeMeHTOB JI.M. MenaeneeBa ¢ COBPEMEHHOM TeOpHUEH
CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB
U o0pa3yeMbIX WMH TPOCTBIX M CIOKHBIX BEIIECTB MO TPyIIaM U TEPHOIAM.
3HaYCHUE EPUOIUYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenne BemecTBa. XUMHYECKasi CBSI3b. BUabl XMMHYECKON CBA3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHHsS KOBAJE€HTHOM XHUMHUYECKOW CBs3M (OOMEHHBIM M JOHOPHO-
akIenTopHbeli). BomopoaHas cBs3b. BaneHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTD.
Crenenp okuciieHus. MOHBI: KATHOHBI M aHUOHBI.

BemecTtBa MOJIEKYJSIDHOTO W HEMOJIEKYJSPHOIO CTPOEHHUsl. 3aKOH
MOCTOSHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

ITonsiTe 0 MUCHEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBast 10Jis BellleCTBa B paCTBOPE.

Knaccudpuxkauusa  Heopranmuyeckux  coeauHeHuil.  Homenkiarypa
HEOPraHUYECKUX BEIIECTB. ['e€HeTMYEecKas CBSI3b HEOPraHUYECKHWX BEUIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumnueckass peaknusi. Krnaccudukanus XUMHUECKMX pEaKIuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XHMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAHEHHUS U MPEBPAIIECHUS SHEPTUHU MPU XUMUYECKUX PEAKIUIX.

CkopocTh peaknum, €€ 3aBHCHMOCTb OT Pa3jJUYHbIX (aKTOPOB.
OOpaTuMble peakiuu. XUMHUYECKOe paBHOBecue. DakTOphl, BIUAIONIME Ha

COCTOSIHME XUMHUUYECKOT0 paBHOBecusl. [ Ipuniun Jle Ilarense.



duieKTpoauTHYecKass Auccounanusa. CuibHble U ciaOble AJIEKTPOIUTHI.
Cpena BOJHBIX pAacTBOPOB BELIECTB: KUCIAs, HEUTpasibHAas, IienoyHas. Peakiuu
HOHHOT'O OOMEHa.

OKUCAUTETLHO-BOCCTAHOBUTEIIBHBIE PEAKITUU.

JKCNepUMEHTAJIbHbIC METOAbI M3y4YeHHs BEeUIeCTB U UX NMpeBPallCHUIl:
neMoHcTpauust Tabnun  «llepuoanueckass cucreMa XHMMHUYECKHUX JJIEMEHTOB
J.W. MeHnieneeBa», u3yuyeHue MoJIeNel KPUCTAIIMYECKUX PEMIETOK, HAOIIOEHUE
U OINHCAaHHE JEMOHCTPALIMOHHBIX M JITA0OPATOPHBIX OMNBITOB (pa3iiokKeHUE
MEepPOKCHJIa BOJOPOJAa B TMPUCYTCTBUU KaTaau3aTopa, OINPEICICHUE Cpeabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBLHOTO MHAUKATOPA, PEAKIIUH UOHHOTO
oOMeHa), mnpoBeaeHHe JadopatopHoii padoTbl «BiausiHMe Ppa3IMYHBIX
(pakTOpPOB HA CKOPOCTH XUMHYECKOH peakunm».

Pacuérnbie 3a1a4m.

Pacuétsl 1O ypaBHEHMSIM XHWMHYECKUX pEaKIUid, B TOM YHCIIE
TEPMOXUMHUUYECKUE PACUETHI, PacyE€Thl C HUCIOJIL30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELLIECTBAY.

Paznen 2. Heoprannueckasi Xumusl.

Hemerasubl. [lonoxenne HemerammoB B [lepuoamyeckor cucreme
xumMuueckux snmeMmeHToB .M. MenaeneeBa U 0COOCHHOCTH CTPOCHHS aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEPhl, a30Ta,
dochopa, yriepoga U KpEeMHHMs)) W HMX  COCAMHEHUNH  (OKCHUJIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.

Merasubl. [Tonoxenne metamioB B [lepruoandeckoil cuCTeMe XUMUYECKUX
anemeHToB J[.W. MenneneeBa. OCOOEHHOCTH CTPOCHUS DIECKTPOHHBIX O0O0JIOUEK
aToMoB MeTajuioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIuiaBbl METaJUIOB.

DNEKTPOXUMUUYECKUI PSIJT HAMTPSKEHU METAJIIOB.



XUMUYECKUE CBOMCTBA BAXKHEUIIMX METAIIOB (HATPHl, Kanuil, KaJablUW,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OG6mue crocoObl MOMy4YeHUs MeTaJIoB. [IpuMeHeHne MeTaluioB B OBITY U
TEXHUKE.

JKCIepUMEHTAJIbHbIE METOAbI U3YYeHHUsI BelIeCTB U MX NMpeBPallleHuil:
H3yYeHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3lloB HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTANbHBIX 3a7a4, HAOJIOJEHHEe M OINUCAHHE JEMOHCTPAllMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Uei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJLIIOB).

PacuérHble 3amaum.

Pacuétel Macchl BeliecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 YUYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéthl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
W3 BEUIECTB UMEET IPUMECH.

Xumus ¥ xKu3Hb. MexnpeaMmeTHble CBA3H.

Ponp xumuu B o0ecrieueHUH SKOJOTHUECKOM, SHEPreTUUeCKON U MHUIIEBOM
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKHX PEAKIUU.

[IpencraBiernss 00 OOMMX HAyYHBIX MPUHIMIAX MPOMBIIIICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YemoBek B MHpE BEIIECTB M MATEPUAIOB: BAXKHEUIIME CTPOUTEIbHBIE
MaTepuasbl, KOHCTPYKIIMOHHBIE MATEpHalbl, KpPAaCKH, CTEKJIO, KEpaMHKa,
MaTepuasbl I 3JIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ya00peHwusl.

XuMHUST U 3J0pOBbE YEJIOBEKA: IMPABWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia 0E30MIaCHOI0 MCITOIL30BaHUS IPerapaToB OBITOBOM XMMHUU
B IIOBCEITHEBHOM KU3HU.

Peanuzanust MEXNpPEeIMETHBIX CBSI3€M TpU  M3y4YCHUH OOmIeH U

HGOpFﬁHH‘—IGCKOﬁ xumuM B 11 kmiacce OCYHICCTBIICTCA 4CPEC3 UCIIOJIb30BAHUC KaK



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CUCTEMHBIMH JIJIS1 OTACITBHBIX MMPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mre ecTeCTBEHHO-HAYUHbIE TOHSTHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHE, SBJICHHUE.

®duzuka: MaTepusi, SHEPIHsi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOT, PATHOAKTHBHOCTH, MOJICKYJIa, YHEPTETUUECKUA yPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusa: kmerka, opraHu3M, 3KocHcTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIE TOPOIBI, TTOJIE3HBIC NCKOIIAEMbIE, TOTIIIMBO,
pecypcesl.

TexHonorus: XUMHUYECKasi MPOMBIIIUIEHHOCTh, METAJUTYPIHsl, TIPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAIIOB, CEIHCKOXO3SIMCTBEHHOE TPOW3BOJCTBO, THUIICBAs
MPOMBIIIUICHHOCTh,  (papMalieBTHYECKasi  MPOMBIIIICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX TMpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHAS MMPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.

I[lnanupyembie pe3yJbTaThbl OCBOEHHS NPOrpaMMbl MO XHMHMH Ha
YPOBHE CpeHero 001ero oopa3oBaHus.

OI'OC COO ycranaBiauBaeT TpeOoOBaHUS K  pe3ylbTaraM  OCBOCHUS
OoOy4YaromuMHUCs TporpaMM CpeAaHero oOiiero o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM). HaydHo-MeTOmuYecKkol OCHOBOW s
pa3pabOTKH TIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOTPAMM CPEIHETO OOIIero
o0pa30BaHUs SIBISICTCS CUCTEMHO-ICATCIIbHOCTHBINA MTOAXO.

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTATOB OCBOCHHS TpeIMeTa «XWUMHS» Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABIISIONIHE:

OCO3HaHWE OOYYAIOIIMMHUCS POCCUMCKOW TPakKIaHCKOW HICHTUYHOCTH —

IOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPECACIICHUTIO,



HaJIMYMe MOTHBALIMU K 00y4EHHIO;

I[EJICHAIIPaBICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHUIN TMUYHOCTA HA OCHOBE
KJIIOYEBBIX LIEHHOCTEN M NCTOPUYECKUX TpaauLUi 0a30BOM HAYKH XUMUM;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaloOUIMXCS PYKOBOJACTBOBAaTHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, NPUCYIIMMH LIEIOCTHOU
CUCTEME XMMHUYECKOTr0 00pa3oBaHMsl;

HaJM4Ke MPaBOCO3HAHMS IKOJIOTMYECKON KYJIbTYpPbl U CIIOCOOHOCTU CTaBUTh
L€ U CTPOUTH JKU3HEHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeIMeTa «XUMUS» JTOCTUTAKOTCS B
€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JAESATENBHOCTH B COOTBETCTBHHM C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, T1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HIealaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIMMHU  IpolieccaM
CaMOINO3HAHUS, CaMOpPA3BUTHUA W HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JINYHOCTHBIE pe3yabTaTbl OCBOCHHMS IpeaMera «XHMHS» OTPaXKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MNPAKTUYECKOW JEATEIbHOCTH
oOyyaroluxcs Mo peajiv3aluy NPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YacTH:

1) rpax1aHCKOTO BOCITUTAHUSI:

OCO3HaHUSl  OOYyYarOIIMMMCS ~ CBOMX  KOHCTUTYLHMOHHBIX TIpaB M|
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JAESATENBHOCTH IMPU CO3JAAHHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YUYEOHBIX M TMO3HABATENIbHBIX 3aj1a4, BHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W NPUHUMATh MOTHBBI, HAMEPEHMs, JIOTUKY U
apryMEHThI IPYTUX IPU aHAIU3€ PA3IMYHbIX BUJIOB YU4EOHOH 1€ATEIbHOCTH;

2) MaTpUOTHYECKOTO BOCITUTAHHUSI:



LIEHHOCTHOIO OTHOILIEHHWA K HMCTOPUYECKOMY UM HAYYHOMY HACIJIEIUIO
OTE€UYCCTBECHHOMN XHMUM;

YBOKEHHUS K IPOLIECCy TBOPYECTBA B OOJACTH TEOPUU M MPAKTHUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUINTEIbHBIX ~ HAONIONEHUN, KPONOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHMCKOB,
IIOCTOSIHHOT'O TPYJ1a YYEHBIX U IPAKTUKOB;

MHTEpECa W II03HABATEIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHaJIn3e MHQOpPMAIMK O MEPENOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) TyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NTOBECHUS;

CIIOCOOHOCTH  OLICHMBATh  CUTyalldd, CBA3AaHHbIE C XUMUYECKUMU
SBJICHUSIMH, Y NPUHUMATh OCO3HAHHBIC PEIICHMS, OPUEHTHUPYSACh HA MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEICHHE U IMOCTYNKH CBOMX TOBapHIIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE IIOCIEACTBUI 3THX
MOCTYIIKOB;

4) hopMUPOBaHHS KYJIBTYPBI 3I0POBbSL:

NOHMMaHUsl LIEHHOCTEH 3/0pOBOr0 U 0Oe3omacHoro oOpas3a KHU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3MUYECKOMY M
IICUXUYECKOMY 3/I0POBBIO;

coOMIO/IeHUsl TMpaBuil 0€30MacHOro OOpallleHusi ¢ BEllecTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

IIOHUMAHUS L[IEHHOCTU IpaBUJ HWHAUBUAYAJBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHUS MOCIIEACTBUI U HENPUATUS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOIr0 BOCIIUTAHU:



KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEeI0BaTENbCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH IPAKTUYECKUX 3a7a4
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHIO MTpodeccuil pa3audHoro poja, B ToM
YUCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMWH;

YBaXXEHUS K TPYLY, JIOIAM TPYAA U PE3YNIbTATAM TPYAOBOM JACATEINBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUIYaJbHOW TPacKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) SKOJIIOTHYECKOTO BOCITUTAHHS:

HKOJIOTMYECKU LEJIECO00Pa3HOr0 OTHOIIEHUsI K IMPHUPOJAE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3EMIIE;

INOHMMaHUsl TJI00AJBHOTO XapakTepa 3KOJOTHYECKHX Mpo0JieM, BIMSHUS
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COUUAIBHON CPEJIbI;

OCO3HaHUSI HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTH)KEHUH XUMHUU IS
peleHns BOPOCOB PaLlMOHAIIBHOIO IIPUPOAOIIOIb30BaHNS;

AKTUBHOTO HENPUATHUS JACHUCTBUM, TMPUHOCSAIIMX BPEd OKPYKAIOIICH
OPUPOJIHON cpezie, YMEHMsI MPOTHO3UPOBATH HEOJArONPHUATHBIE 3KOJIOTMUYECKUE
MOCJIEACTBUS NPEANPUHAMAEMBIX IEUCTBUN U MMPEAOTBPALIATh UX;

HaJlM4usl  Pa3BUTOTO  DKOJOTHYECKOTO  MBIIUICHHS,  JKOJOTHYECKOU
KyJbTYpBl, ONBITA JEATEIBHOCTH JSKOJOTMYECKOM HAIpaBICHHOCTH, YMEHMS
PYKOBOACTBOBAThHCA MMM B IO3HABATEJIIbHOM, KOMMYHUKAaTUBHOM U COLMAIBHOU
IOPAaKTHKE, CIOCOOHOCTH © YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUHU
xeMo(hoouu;

7) LIGHHOCTU HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;



NOHMMAHUA CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHUsA €€ pOJu B
(GbOopMUPOBAHNUN PAIIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIETOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHUpE Kak O €AMHCTBE MPUPOIbl U YEIOBEKA, B
NO3HAHWW TMPUPOJHBIX 3AKOHOMEPHOCTEM W pElIEHUH MpOOJEM COXpaHEHUS
IPUPOJTHOTO PAaBHOBECHS;

yOexnEHHOCTH B 0CO00OM 3HAYMMOCTM XUMHUHM U1  COBPEMEHHOM
UMBUJIM3AMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH W Ba)XXHOW pOJIA B
CO3/IaHMU HOBOHM 0a3bl MaTepUaJIbHOM KYJIbTYpPBI, PELIEHUH TTI00aIbHBIX MPOOIEM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHUU MEIMIIMHBLI, 00ECIICUCHUU YCIOBUMN
YCIEIIHOTO TpyJa M SKOJIOTMYECKH KOM(OPTHON JKM3HU KaXKIOro 4ieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTU: ITIOHUMAaHUS CYIIHOCTH METOJIOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU HCIOJIb30BATh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIET0 MUpa U
IPOUCXOAAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO MCHOJIb30BaTh XMMHMUYECKHUE 3HAHMS IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

UHTEpECA K TIO3HAHUIO U UCCIIEN0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO H
caM000pa30BaHMI0, K AaKTUBHOMY TIIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM Tpy/a B pa3iudHbIX cepax npodeccuoHanbHOU
NESATEIbHOCTH.

MeranpeaMeTrHble  pe3yJbTaTbl  OCBOCHHMs Y4eOHOro mpeaMera
«XuMHUsD> HA YPOBHE CpeaHero 001ero 00pa3oBaHus BKJIKNYAKT:

3HaYuMble A1 (OPMHUPOBAHUA  MHUPOBO33PEHUS  OOyYarommxcs

MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue



IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHeNUu(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIeAOBaHNE, HAOTIOIEHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJbHbIe YUeOHbIE NEHCTBUA (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,
peryJIsSTUBHBIC), obecrieunBaroIIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPaMOTHOCTH U COIIUATIBLHON KOMIETEHIIUNA 00yUYarOIIuXCs;

CIIOCOOHOCTH oOy4Jaronmxcs UCIIOIb30BaTh OCBOEHHBIE
MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpenMeTHbIE PE3YJAbTAThl OTPAKAIOT OBJIAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JCUCTBUSIMH.

OBnajzieHNe YHUBEPCATBLHBIMU YYEOHBIMH ITO3HABATEIHLHBIMU JIEHCTBUSIMU:

1) 6a30BBIC JIOTHUYECKHE ICHUCTBHUS:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh M aKTyallu3UpOBaTh  IpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNeNATh LEIN MACSITEIbHOCTH, 3aJlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTHU C ITOCTABICHHBIMU 1EISIMU;

WCIIOJB30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JIOTMYECKOIO MBIIIJICHUS] —
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS JJII OOBSICHEHUS] OTIAEIbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAHUS WM KPUTEPUH ISl KJIACCU(PUKAIMKA BEUIECTB W
XAMUYECKUX PEAKIINM;

YCTAaHABJIMBATh MPUYMHHO-CJICACTBEHHbIE CBA3M MEXKAY HU3YYa€MbIMU
SABJICHUSIMH;

CTPOUThL JIOTMYECKHUE pacCyXaAeHus (MHIAYKTUBHBIC, IEAyKTHUBHBIC, IO
aHAJIOTUH), BBISBJISTH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX

SABJICHUAX, (bOpMy.]'II/IpOBaTB BBIBOABI U 3aKJIFOUYCHUA,



MIPUMEHSTH B MPOIIECCE MTO3HAHMSI, UCTIOJIb3yEeMbIe B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEITH, TIPEOOPA3OBHIBATH MOJICIBHBIE TIPEICTABICHUS — XUMUYCSCKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKOU
peaKknuu — TPU PENICHUU YYCOHBIX IMO3HABATEIBHBIX M TPAKTUYCCKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 6a30BBIC UCCIIETOBATECIBCKUE JICHCTBHS:

BJIaJIETh OCHOBAMHM METOJI0OB HAyYHOT'O MO3HAHHUS BEIIECTB M XMMHUYECKHX
pEeaKIHnii;

dopMynupoBaTh HENM WU 3aJa4d  WCCICNOBaHUS,  HCIOIb30BATh
MOCTAaBJICHHBIE U CAMOCTOSITEIBHO C(HOPMYITUPOBAHHBIE BOIPOCH B KAaYECTBE
WHCTPYMCHTA TIO3HAHUS W OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE
MPaBUILHOCTH BBHICKA3bIBAEMBIX CYXKJICHUIA;

BJIQJICTh HABBIKAMHU CAMOCTOSTEIBHOTO TIUIAHUPOBAHUS U TIPOBEIICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOAATh 3a XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HhopMyInpoBaTh
00001IIeHNS ¥ BBIBOJIBI OTHOCUTEHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O MPOJCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEOBATENIbCKOM UM TPOEKTHOU
JEATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIHICHUS] MPAKTUYECKUX 3a/lad, NPUMEHEHHUIO pPa3TuYHBIX
METO/IOB ITO3HAHMSI.

3) pabota ¢ uHbopMaIuei:

OPUEHTHUPOBAThCA B PA3MYHBIX MCTOYHUKAX WHPOpManuu (HAYyIHO-
MOMyJIsIpHAsl JIUTEpaTypa XUMHYECKOTO COJACPIKAHWS, CIPABOYHBIC TIOCOOMS,
pecypcbl HTepHETa), aHamu3upoBaTh WH(DOPMAIIMIO PA3IMYHBIX BHIOB U (opM
MPE/ICTABIICHNUS, KPUTHUYECKU OIICHUBATh ed JIOCTOBEPHOCTh u

HCTIPOTUBOPCUYNBOCTD,



(GopMyTUpOBATH 3aMPOCHl U MPUMEHSITHh PA3TUYHBIE METOJBI NMPU MOUCKE U
orbope wuHPOpMaALMK, HEOOXOAMMOW [UIsi BBIMOJHEHHS YYEOHBIX 3ajad
OIpeNENEHHOIO TUIIA;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMy  IpeICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYUYHBIM $3bIK B KauyecTBE CpeACTBa IpU paboTe C
XUMHYECKOM HMHpOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, aOOpEBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaIJISIHOCTH.

OBnazieHUE YHUBEPCAIBHBIMU KOMMYHUKATHUBHBIMH JICHCTBUSIMMU:

3aJ1aBaTh BOIIPOCHI MO CYILECTBY OOCYKJaEMOW TEMBI B X0JI€ JUAJIOra U/UU
JUCKYCCUHU,  BBICKa3bIBaThb  HWAEH, (OPMYIUMPOBATH CBOM  MNPEJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a]a4H;

BBICTYNATh C MpPe3EHTaluel pe3yJbTaTOB MO3HABATEIbHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEI0BAHUIO CBOWMCTB
M3y4aeMbIX BEILECTB, pealu3alnuyd y4eOHOro npoekTa u (hopmMyaupoBaTh BbIBOJIbI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEAOBAHMM IMyTEM COIJIACOBAHUS MO3ULUN B
X0J1€ 00CYXX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBnazieHNe YHUBEPCATbHBIMU PETYJISITUBHBIMU I€UCTBUSMU:

CaMOCTOATENIbHO IJIJAHUPOBATh W OCYILIECTBIIATH CBOK IIO3HABATEIBHYIO
NesATEIbHOCTh, Ompenessis e€ Lenu W 3aJadyd, KOHTPOJIMpPOBaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMplii aJIrOPUTM JCUCTBUN TpHU
BBIMIOJTHEHUH Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ deKTUBHBIN Ccroco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHUs HOBBIX 3HAHUH O

BCHICCTBAX U XUMHUUYCCKHUX PCAKIUAX,



OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JESATEIbHOCTH HA OCHOBE CaMOaHaln3a
Y CAMOOIIEHKH.

IIpeameTHbIe pe3yJabTaTbl OCBOCHHSI NMPOrPAMMBI CpeIHEro o0Iero
o0pa3oBaHMsl MO0 XUMHHU HA 0A30BOM YPOBHE OPHEHTHUPOBAHBI Ha OOECIICUCHUE
MPEUMYIIIECTBEHHO 00IIe00pa30BaTeIbHON W OOMIEKYJIBTYPHOM MOATOTOBKHU
oOyuaronuxcs. OHM BKJIIOYAIOT clenupUUeckue JUis Y4eOHOro mnpeamera
«XuMus» HAay4YHbIC 3HAHWUS, yYMEHHUS M CIIOCOOBI JEWCTBHM 10 OCBOCHHIO,
MHTEPHpPETALUUA U NMPeoOPa30BAHUIO 3HAHUM, BUJIBI JACSITEIBHOCTH MO MOJYYEHHUIO
HOBOTO 3HAaHWSA W TPUMCHCHHWIO 3HAHUW B PA3IUYHBIX YYCOHBIX M PEATBHBIX
JKU3HEHHBIX CUTYyallUsiX, CBSA3aHHBIX C XuMueH. B mnporpamme mno Xumuu
MPEAMETHBIE PE3YIBTATHI IPEACTABIEHBI IO TOAaM U3YUYECHHUS.

K xonuny o0yyenusi B 10 ki1acce mpeamMeTHble pe3yjbTaThl OCBOCHMS
Kypca «Opranuveckasi XMuMUsD> OTPAKAIOT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHUH O XHUMHUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIU XUMHM B TIO3HAHUM SIBJICHUI
Opupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pElISHUs] MPAKTUYECKUX 3a71a4
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUUYECKUM AJIEMEHT, aTOM, JJIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKAast
CBSI3b, CTPYKTypHasi dopmyna (pa3BEpHyTass U COKpall€HHAs), MOJIb, MOJISIpHas
Macca, MOJIPHBIM O00BEM, YIIEPOIHBIN CKeneT, (yHKIHOHANbHAS TPYIIa,
paaukan, u30Mepusi, U30Mephbl, TOMOJIOTHYECKUM PsiJl, TOMOJIOTH, YTJIEBOIOPO/IbI,
KUCJIOPOA, U a30TCOJEpKAIIUE COCAUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BEHO, BEHICOKOMOJIEKYJISIPHBIE COCTMHEHUS );

TEOPUM U  3aKOHBI  (TEOpUS  CTPOCHHMS  OPTaHMYECKUX  BEIIECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUSI MACChI BEIIECTB);

3aKOHOMCPHOCTH, CUMBOJIMUECKHUM SI3BIK XUMUU,



MHPOBO33pPEHYECKUE 3HAHMS, JIEKAINE B OCHOBE IMIOHUMAaHUs ITPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, (PaKTOJIOTUYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M O€30IaCHOM HCIOJIb30BAaHWU BAXKHEUMIIIMX OPTraHUYECKHX
BEILECTB B OBITY U IPAKTUYECKOM IESITEIHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUU BBIABIATH XapaKTEpHbIC MPU3HAKU TMOHATUMH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIUE IOHITUS IIPU
ONMCAHNHU COCTaBa, CTPOCHHUSI U PEBPAICHUN OPTaHUYECKUX COECIMHEHNN;

c(hOpPMHUPOBAHHOCTh YMEHHMM HCIMOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIs
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMya OpraHMYECKMX BELIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
U3TOTaBJIMBAaTh MOJEIM MOJIEKYJl OPraHWYECKMX BELIECTB I WUIIOCTPALUU X
XUMHYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHaBIUBATh IMPUHAJJIEKHOCTh HU3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOCHUIO K OIPEICIEHHOMY
KJIACCy/Tpynne COeqUHEHUN (yrieBOAOpPOAbl, KHUCIOPOA U a30TCOAEpPIKAIIUE
COEJIMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS), JaBaTh MM Ha3BaHMs IIO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIbHBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATUJICHTJIMKOJb, TJIUUEPUH, (EHOJ, (popManblerul, aueTalbIeru, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJIO0TA, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAS KUCIOTA, TIII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHUPOBAHHOCTh YMEHUSI ONPENEATh BHJBl XHUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSITh IOJOXKEHUS TEOPUU CTPOCHUS
oprannueckux BemiecTB A.M. bytiepoBa 111 00BsSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUsI; 3aKOH COXPAHEHHMS MACChl BEILECTB;

cOpPMUPOBAHHOCTh ~ YMEHMHM  XapaKTepHU30BaThb COCTaB, CTPOCHUE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENCH Pa3TUUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATWJIEH, IPOIWJIEH, alleTUJIEH,

oyranuen-1,3, metwnOyranuen-1,3, GeH30Jl, METAHOJ, STAaHOJ, STUJICHIJUKOJIb,



rmIneprH, GEeHoJ, areTaNbIeTH, MypaBbUHAS U YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, I[IeJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), HILTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXKIYy HHUMH YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHYECKMX PEaKIUN ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh HCTOYHUKHU
YTJIEBOJIOPOJHOTO  ChIpbSl (He(Th, NPHUPOIHBIA Ta3, Yyrojb), CIHOCOOBI HX
nepepadoTKU 1 MIPAKTUIECKOE PUMEHEHHE MMPOAYKTOB IMepepaboTKH;

c(hOPMHUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO HU3 MCXOIHBIX
BEIIIECTB WJIU IIPOIYKTOB PEAKIINHN);

c(hOpPMHUPOBAHHOCTh YMEHUW BJIAJIETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUSI, UCIIOIB3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMUYECKHUX sBJICHUN (HaOII0CHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJISTTUPOBAHNUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUAX, CBS3aHHBIX C BEIIECTBAMH U HX
MIPUMEHECHUEM;

chOpMHUPOBAHHOCTh ~ YMEHHH  COOMIOJATh  MpaBuia  IOJH30BAHHS
XUMHYECKON TIOCYJIOM M Ja00OpaTOpHBIM 00OpyJOBaHHWEM, a TaKXe IIpaBuia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TIO BBIMOJHEHUIO
71a00paTOPHBIX XUMHYECKUX OTIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATH U BBIMOJHATh XUMHUYECKUI
AKCTIIEPUMEHT (TIpEeBpalIeHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUH, TTOJTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PEAKIUU OPraHUYECKHUX
BEILIECTB, JICHATypalus OCJIKOB MPH HarpeBaHUU, I[BETHBIC PEaKIMu OCJIKOB) B
COOTBETCTBHM C TIpaBWJIaMH TCEXHUKH O€30MacHOCTH TIpH OOpaIIeHUH C
BCIIECTBAMH H JAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABIATh PE3YJIbTATHI
XUMHUUYECKOTO DKCIepUMEHTa B (opMe 3alucCH ypaBHEHUM COOTBETCTBYIOIIMX

peakuuii 1 GOpMYyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;



c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIU3UPOBATH XUMHYECKYIO
uHPOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT 1 Ipyrux);

chOPMHPOBAHHOCT,  YMEHHM  COONIOMATh  TpaBWja  AKOJOTUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JI€ATENTbHOCTH B IEJAX
COXpaHEHHUs] CBOETO 3/I0POBbSI U OKPY’KaIOIEeW MPUPOTHON Cpellbl, 0CO3HABATh
OMMACHOCTh BO3JICMCTBHSI HA KUBBIE OPraHU3Mbl OINPENEIEHHBIX OpPraHHUYECKHX
BEIIECTB, TNOHMMAas cmbicn Tnokazarens [IJAK (mpenenbHOo — momycTUMoMn
KOHLEHTpalMu), TMOSACHATH HAa [pUMEpax  CHOCOObl  yMEHBUIEHUS U
MPEIOTBPAIICHUS X BPEIHOTO BO3JEHCTBUS Ha OPTaHU3M UYEJIOBEKA;

JUIsE 00YYaloOUXCsl ¢ OTPAaHUYCHHBIMUA BO3MOXHOCTSIMHU 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CIIETIBIX W CIa0OBUIALIMX OOYYAIOIIMXCS: YMEHHE MCIOIb30BaTh
penbeHO TOoueuHylo cuctemy oOo3HaueHui JI. bpailns s 3anucu XMMUYECKUX
dbopmy:.

K koHuy o0yyenuss B 11 Kiacce mpeaMeTrHbie pe3yibTaTbl 0CBOCHUA
Kypca «O01masi ¥ HeOPraHu4ecKas XUMHUsSD> OTPAKAIOT !

c(hOPMHUPOBAHHOCTh IPEACTABICHUM O XUMHYECKOM COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMHHM B TIO3HAHUM SIBJICHUUN
npupoasl, B (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
(yHKUIHMOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM AJI pEelIeHUs] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M NMPUPOIHOMN
cpene;

BJIaJICHUE CUCTEMOW XUMUYECKUX 3HAHUN, KOTOpast BKIIOYAET:

OCHOBOIIOJIATAIOIINE MOHATUS (XUMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-,
d- a7eKTpOHHBIC OpPOMTAIXM aTOMOB, WOH, MOJEKYJa, MOJb, MOJSPHBIA O00BEM,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIbHOCTh, CTENIEHb OKHMCIICHUS, XUMUYECKasi CBA3b
(KOBaJIGHTHAs, MOHHAS, METAJUTMYECKAas, BOJOPOJIHAS ), KPUCTAJUIMYECKasl PEIIETKA,

TANBl XUMHWYECKUX  PEAKUHUWA, PACTBOP, DJIEKTPOJMTBL,  HEAJIEKTPOJIUTHI,



AIEKTPOJIUTUYECKAS JIUCCOLUUAIMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUUYECKOHN peaklui, XUMHUUECKOE PAaBHOBECHE);

TEOpUU U  3aKOHbI  (TEOpUS  BJICKTPOJUTHUYECKON  AMCCOLMUALINH,
nepuoanuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHHUSI MacChl BELIECTB,
3aKOH COXpPAaHEHMUsS] U TPEBpAlllCHHs] SHEPIHUM TPU XUMHUYECKUX PEaKIHIX),
3aKOHOMEPHOCTH, CHMBOJMYECKHIA SA3bIK XHUMHUHU, MHUPOBO33PECHUECKHE 3HAHUS,
JeXalye B OCHOBE MOHUMAHUS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
SBJICHUM, (PAKTOJIOTMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€30MacHOM HWCTOJIb30BAHUH BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JIEATETbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIISITH XapaKTEpPHbIC MPU3HAKU MOHATUM,
YCTaHABIIMBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHITUSA MPH
ONMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMUKY ISt
coctaBieHuss (OpMyd BEIIECTB M YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBuagbHbie Ha3BaHUS OTACIbHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, raméHas
U3BECTh, HETaIEHAsl U3BECTh, MUThEBAS COJ/IA, MUPUT U IPYyTHE);

c(hOPMHUPOBAHHOCTh YMEHUW  ONPEAENATh BAJICHTHOCTh U  CTEICHb
OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BU/I
XUMUYECKON CBsI3M (KOBAJICHTHAs, WOHHAs, METAJIMYEeCKas, BOJOPOJHAs) B
COCIMHEHUSAX, TUIT KPUCTALTNYECKON pelEéTKH KOHKPETHOTO BelIecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJJINYECcKas), XapakTep Cpelbl B BOJHBIX PAacTBOpPAX
HEOPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHUU YCTaHaBJIUBATh MPUHAJIC)KHOCTD
HEOPTaHWYECKUX BEMIECTB MO HMX COCTaBYy K ONpPEAeNEHHOMY KIaccy/Tpymnie
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbI U HEMETAJIbl, OKCUbl, OCHOBaHUS,

KHUCIJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);



c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATh CMBICT MEPUOINYECKOTO 3aKOHA
J.1. MenneneeBa 51 JEMOHCTPUPOBATH €ro CUCTEMATU3HPYIOIIYIO,
OOBSCHUTETHLHYIO U IPOTHOCTHYECKYIO (PYHKIINU;

c(hOPMHPOBAHHOCTh YMEHHUH XapaKTePU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |4 mnepuonos Ilepuoanueckoil cucTeMbl
XuMudeckux odyemMeHToB .M. MeHneneeBa, HCIOJB3ys MOHATUS «s-, P-, O-
AJIEKTPOHHBIE opouTanmy, (QHEPTETHUYECKUE YPOBHIY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEIMHEHUU
mo mepuojaM W rpymnmnaM [lepuogudeckol CHUCTEMBbI XHMHUYECKHX 3JIEMEHTOB
JI.1. Menpaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUW  XapakTepu30BaTh (OMUCHIBaTH) OOIIUE
XUMUYECKAE CBOWCTBA HEOPTAHMYECKHX BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKON CBS3M MEXKIYy HEOpraHMYeCKUMU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DHUIIMPOBATH XUMUUYCCKUE PEAKIIMH TI0
pa3IMYHBIM TPU3HAKAM (YUCIY U COCTAaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
ahdekTy peakinu, U3MEHEHUIO CTEIEHEW OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peakiuu, y9acTUIO KaTaanu3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABISITh YPABHEHHS PEAKIM pPa3InYHBIX
THUIIOB, TTOJHBIC M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUUThIBAS
YCIJIOBUSI, IPU KOTOPBIX 3TH PEAKIIUU UAYT J0 KOHIIA,;

c(hOPMHPOBAHHOCTh yYMEHUH TIPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE
KaueCTBCHHBI COCTaB PAa3UYHBIX HEOPTaHMYECKUX BEIICCTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, TPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMYECKUX
BCIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH pPaCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ITUX PEaKLi;

chOPMHPOBAHHOCTh ~ YMEHUWU  OOBSACHATH  3aBHUCHUMOCTh  CKOPOCTHU

XUMUYECKOM peakuMd OT pa3uyHbIX (AKTOPOB; XapakTep CMeEUIEeHUs



XUMUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO BO3JCUCTBUS (TPUHIIUII
Jle Illatenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMHUYECKHUE MPOIIECCHI,
JeKAIe B OCHOBE MPOMBINIJICHHOTO TOJYYCHHS CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIeMaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIYUCICHHUS C HCIIOJH30BAHUEM
MOHATHUSL «MaccoBasi JI0Jsl BEUIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IIPY XUMHYECKUX PEaKIUIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIAU
BEIIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BCIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTHH,

chOPMHUPOBAHHOCTh ~ YMEHHH  coOMIoAaTh  MpaBWiIa  MOJb30BaHUSA
XUMHUYECKON TMOCyoi W J1ab0paTOpHBIM OO0OpYJOBaHUEM, a TaKXKe IMpaBUIIa
oOpaIeHusi ¢ BEIECTBAMH B COOTBETCTBHHM C WHCTPYKIIUSMHU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB,;

c(hOPMHPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIMOJHATE XUMHUYCCKUN
HKCIIEPUMEHT (pa3jioKeHHe TMEePOKCHa BOJAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTIpEJICTICHHE CpPebl PACTBOPOB BEMIECTB C TMOMOIIBI0  YHUBEPCAIHHOTO
WHIUKATOPA, BIMSHUE PA3IUYHBIX (DaKTOPOB HAa CKOPOCTh XMMHYECKOW PEaKITUH,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHHWE SKCICPUMEHTAIBHBIX 3a71ad 110
temam «Metaub»y U «HeMmeTtaiibl»y) B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJBTaThl XHMHYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii W (OPMYIUPOBATh BBIBOJLI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAJTU3UPOBATh XUMHYECCKYIO
uH(OpMAIUIO, TOJYYaeMyK) U3 Pa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM

KOMMYHUKaIK, IHTepHET U Apyrux);



chOPMHUPOBAHHOCTh  YMEHHM  COONIOMAaTh  TpaBWja  JKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATEILHOCTH B IIEIAX
COXPaHEHHUsSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpelbl, OCO3HABATh
OITAaCHOCTH BO3JICHCTBHUS HA JKUBBIC OPTaHU3MBI ONIPE/ICIIEHHBIX BEIIECTB, MOHMMAsI
cmbicn mokasarens [IJIK, mosicHAT, Ha mTpuMepax CHOCOOBI YMEHBIICHHS |
IPEIOTBPAICHHS NX BPEIHOTO BO3ICHCTBUS HA OPTAaHNU3M UYEIOBEKa,

VI O0YYaIONUXCsS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIMHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYCCKHX SBJICHHIA;

JUIA CJETBIX W CIA00BHUIANIMX OOYy4YaIOMUXCS: YMEHHE HCIOJIb30BaTh

penbeHO TOUEUHYIO cucTemMy obo3HadueHui JI. bpains nis 3anmucu XuMHYEeCKUX

dbopmy.

Bnusaue xumudeckux IMpoHecCCOB Ha OpPraHU3M 4YCJIOBCKA M IIPHUPOIHYIO

cpeay,

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00yUarIUXCA: CIIOCOOHOCTH CaMOCTOATENIbHO IPHUOOPETATH HOBBIE
3HAHUA.

Peanuszanus moayJisa BocnurareJbHoi nporpammbl «llIkoabHBINH yPOK»

Bocnuranue TpakmaaHCTBEHHOCTH, NaTpuoTu3Ma. Vcmonb3oBanue O0ratroro
HUCTOPUYECKOT0, KPA€BEIUECKOTO COICPIKAHUS XMMUYECKOTO 00pa30BaHus,
3HAKOMCTBO C JKM3HBIO BBIJAIOIIMXCS OTEUECTBEHHBIX YUYEHBIX-XUMUKOB,
SBUBIIUX TPUMEPHl TPAXKIAHCKOTO CIIYKEHUS, HUCIOJHEHHUS MaTPUOTHUYECKOIO
JI0JIra, CIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHUS K T€POUYECKOMY MPOUUIOMY U
HacTosieMy Hamero OtedecTBa, (OPMHUPOBAHUIO TPEACTABICHUN O Pa3BUTUU
HAayKH XUMUU U XUMHUYECKUX MPOU3BOJICTB B Poccuu, 00 UX poJiM U 3HAYEHUU B
JKW3HU 00IIIECTBA U TOCYapCTBA.

Bocnutanve JHUYHOCTHBIX KAaueCTB K TOTOBHOCTM M CIIOCOOHOCTH K
CaMOCTOATENFHON HMH(POPMAIIMOHHO-TIO3HABATEILHOW JEATETbHOCTH, BIIAJICHUE
HABBIKAMH TIOJYyYEHUsS HEOOXOAMMOW MH(pOpPMAIUU U3 CIIOBAPEH pPa3HBIX THUIIOB,
YMEHUE OPUEHTUPOBATHCSA B PA3IMYHBIX MCTOYHMKAX HWH(OpMAIUU, KPUTHUCCKU
OIICHMBATh M WHTEPIPETUPOBATh HH(OpPMAIUIO, TOJYYaeMYI) H3 Pa3IHUYHbBIX
HMCTOYHUKOB.

NunimupoBaHre U MOAAEPKKa UCCIEI0BATEIbCKON JEATeIbHOCTH IIKOJIbHUKOB B
paMKax peajqu3alvy UMU HWHAUBUIYaJIbHBIX MCCIIEI0BATEIbCKUX IPOEKTOB.
Bogneuenue yuanuxcs B KOHKYPCHYIO aKTUBHOCTh, OJIUMITHA/IbI



TemaTnueckoe mianuposanue 10 kiacc.

No | Tema Komnuectso | 0P u LHOP
qaCcoB
BBenenne B kypc oprann4eckoit xumum 1 yac
1 |Ilpeanmer opranuyeckol Xumuu. | 1 bubmuoreka ®I'NUC «Mos mkoma» —
JlaGopaTopHbIit OIIBIT. lib.myschool.edu.ru
Omnpenenenue 3JIEMEHTHOTO
cocraBa OpraHUYECKHUX
COETUHEHUH.

Teopust XMMH4YECKOr0 CTPOEHHUS OpPraHn4ecKux coeqnuenuii A.M. bBytiepoBa 4 yaca

OcCHOBHBIE TOJOXKEHHUS Teopuu | 1 POIII

CTpocHHA OpTaHiaeckux https://resh.edu.ru/subject/29/11/
coenunennit A.M. byrneposa.

N3omepus u ee BHUIBL. | ]
JIaGopaTopHblii OIIBIT.
NsroroBnenue Monenen MOJNEKYI

OpPraHn4Y€CKUX BCIICCTB.

Xumudaeckas CBSI3b B|1]
OpraHUYeCKHUX CO€IUHECHHUSX.
Knaccudukanus, HOMeHKIaTypa

OPraHNYeCKUX COCTMHEHUHN

Pemenne 3amau  Ha  BBEIBOA | 1
MOJIEKYJISIPHOM (hopMyIbr
BeIIeCTBa. Bxoanoe

TECTUPOBAaHUC.

YriaeBogopoabl U UX NPUPOJAHbIE HCTOYHUKHN 9 YyacoB

[Ipuponueit  ra3. llpenensHbie | 1

YTJIEBOJIOPOIBI. ATTKAHBI

OTUJICHOBEIS YTJIICBOAOPOABI, WA 1

ankeHbl. JlabopaTOpHBI  OIBIT.




Oo6napyxeHue HeMpeIeTbHBIX

COEIUHEHUN.

HI/IGHOBHC YIIIEBOAOPOABI.

Kayuyku.

ALIETUJIEHOBBIE  YIJIEBOAOPOJBL,
Wi aJIKHUHBbI HonyquI/Ie nu

CBOMCTBa allCTHJICHA.

10

ApomaTtuyeckue

YTJIEBOIOPOABI WIA APEHBI.

11

T'eneruyeckas CBS3b MEXIY
pa3IMYHBIMHU KJIaccaMu

yTJI€BOJIOPO/IOB.

12

Hedtp U CHoCOObI ee
nepepabotku. O3HaAKOMIICHHE C
koyutekuuer «HedTh 1 mpoyKThI

ee nepepadoTKm

13

KameHHsIil yroiaps U crmoco0sl ero

nepepabotku. PacuerHeie 3a1aun.

14

KonTponbHas pabota Nel.
VYTreBo1opoapl U UX MPUPOIHBIE

HUCTOYHHUKU

Kucaopoacoaep:xamue

oprannvyeckue coenuHenus 11 yacos

15

Cnuptsl. JlabopaTOpHBIA OMBIT.

CBolicTBa 3TUIIOBOTO CIIUpTa.

1

16

MHoroatoMHbIe CIIUPTHIL.
JlabopaTtopubiii onbiT. CBOMCTBa

IMLEPUHA.

17

®deHo. CaoiicTBa deHona.

IIpumeHeHue.

18

AJBIETUIbI. [Tomyuenwue,

CBOWCTBA, IPUMEHEHUE.

19

Kap6oHoBbie KHUCJIOTBI.
JlaGopaTopHBI OMBIT: CBOHCTBA

YKCYCHOM KHUCIJIOTBI




20

Crnoxuble 3¢upsl. XKupsl. Mbiia.

21

JIaGopatopHsble OIIBITBI:
CpPaBHEHUE CBOMCTB pacTBOPOB

MbIJIa U CTUPAJIBHOT'O ITOPOIIKA.

22

VTrieBoabl. MoHocaxapu/bl.
JlaGopaTOopHBIN OMBIT: CBOWCTBA

TJIFOKO3EI.

23

Jucaxapuipl. [Tonucaxapuapl.
Kpaxman u LEJUII03A.
JlaGopaTopHBIH OMBIT: CBOWCTBA

KpaxMaiia.

24

Pemenue 3amau 1Mo TeMe:
Kucnoponconepxkariue

OpraHn4YCCKHUC COCAUHCHUA.

25

Kontponbuast pabora Ne 2 1o
TeMe: Kucnopozaconepxamiue

OpraHn4YCCKHUeC COCAMHCHUA

A3o0Tcoaep:Kaime op

raHn4eCKue COcaAMHCHUA 6 yacos

26

AMUHBI. AHWINH.

1

27

AMHHOKHUCIIOTEL.

1

28

benkun - MIPUPOTHBIE
ouononumepsl.  JlabopatopHblit

OIIBIT: CBOMCTBA OCIIKOB.

29

I'enetnueckas CBA3b MCKOY
Kj1acCaMH OpPraHu4eCKux

COE€IUHEHUN

30

IIpaktnyeckas pabora Ne 1
Unentudukanuss opraHMYecKUx

COEIUHEHU.

31

KonrponsHas pabora Ne 3 mo
TeMe Azotcoaepaxarine

OpPraHn4€CKUC COCIUHCHU .

Xumus u 310poBbe. Boico

KOMOJIEKYJISIpPHbIE cOeluHeHus1 3 yaca




32 | Xumus u 3n0poBbe. PepMmeHTHL. | ]

Buramunsl. I'opmonBI u

JIeKapcTBa.
33 | IImacTmacchr u BOJIOKHA. | ]

JlaboparopHbIit OTIBIT:

3HaKOMCTBO C oOpa3mamu

IJ1aCTMACC, BOJIOKOH U Kay4yKOB.
34 | IlpomexyTouHas arrecranud. | 1

KonTtponpHast pabota mo Kypcy

OPraHU4eCKON XUMHH.

TemaTuueckoe niianuposanue 11 kaacc.
No | Tema Komuuectso | 0P u [IOP

qaCcoB
BBenenne B 00myro xumuio 1 4
1 Brenenue B 00111y10 XUMUIO 1 bubmnorexa ®I'MIC «Mos mxkoma» —
lib.myschool.edu.ru
Xumnueckuii 31eMeHT. CTpoeHue aroma 4 yaca
2 | Crpoenue aToma. 1 PHOIII
https://resh.edu.ru/subject/29/11/

3 | OnexkTpoHHas KoH(purypauus | 1

aToma.
4 | llepnoamueckuii 3aKOH u|l

CTPOEHHUE aToMa.
5 | BxoaHoe TecTupoBaHUE. 1

Crpoenue BemecTsa. Xumnueckas ¢cBs3b 11 yacon

6 | Monnas xumudeckas CBs3b. 1
7 KoBaneHTHass Xumudeckas CBS3b. | 1

MexaHu3mbl ee 00pa3oBaHusl.
8 | Merannuueckas XxuMuueckas | ]

CBSI3b.
O | Bogoponnas xumudeckas cBsi3b U | 1




MEXaHHU3M €€ 00pa30BaHUsI.

10

Tunel KPUCTa/UIMYECKUX
pemerok. JlaGopaTOpHBIN OIIBIT:

OIpeCaACIICHUC CBOMCTB BCIIICCTB.

11

ArperaTHble COCTOSIHUSI BEILECTB.
JlaGopaTopHblit OTIBIT:

OonpeaAcICHNUE ) KECTKOCTHU BOIBI.

12

HucnepcHeie CUCTEMBI.
JlaGopaTopHblit OTIBIT:
O3HAKOMJICHHE C JHCHEPCHBIMHU

CHUCTCMaMU.

13

Cocras BEIIECTBA. Yucrele

B€IICCTBaA U CMCCH.

14

Penrenue 3agau Ha HaxXOXKIACHUE
Macchl (0ObeMa) KOMIIOHEHTa B

CMeCH, MaCCOBOM JI0JIM IIPUMECEH.

15

[Ipaktnueckast pabora Ne 1.
[Mony4enue, coOupanue,

paciio3HaBaHHEC I'a30B.

16

KonTtponbnas pabora Ne 1 mo
temaMm: CTpoeHune atomMa U

Crpoenue BelecTBa

XuMHYeCKHe pPeakiuu

12 yacoB

17

Knaccudukanus XUMHYECKUX
peakuui B  OpPraHU4ecKOM U

HEOPraHWYECKON XUMUU

1

18

CKOpOCTB XHUMHYECKOMN pCaKkuuu,
€C 3aBUCHUMOCTb OT Pa3JINYHbIX

(bakTopoB.

19

O6parumocTh XUMUYECKON
peaKum. XuMudeckoe
paBHOBeCHE U  CHOCOOBI  €ro

CMCIICHHA.

20

PactBoprl. Pemenue 3amau Ha




pacyeT MacCoOBOM J0JIM B€IICCTBA

B PacTBOpE.

21

DIeKTPOITUTHYECKAS 1
JIMCCOIIAAIIHS. Xumuyeckue
peakiuu B pacTBopax
aNeKTpouToB.  JlaGopaTtopHbIi

OIIBIT.

22

Kucnorel, ocHoBaHus, comu B | ]
CBETE TEOpUHU
ANEKTPOIUTUYECKOMN

JUCCOLMALIUU. JlaboparopHbIit

OIIBIT.

23

I'unponus. JlabopaTopHselil ombIT: | 1
HUCIIBITAHUEC HHIUKAaTOpOM

pPacTBOPOB COJIEH.

24

OKHUCIUTEILHO- 1

BOCCTAHOBUTCIIbHBIC PCAKIINH.

25

DIIEKTPOIU3. 1

26

[Ipaktuueckass pabora Ne 2|1
Pemenne  sKCIepUMEHTAIbHBIX
3ajad = Ha  MJEHTU(]UKALUIO

BCHIICCTB.

27

Pemenne 3amau Ha pacuersl 1o | 1
XUMHYECKOMY YpaBHEHUIO
(M30BITOK OJIHOTO u3

pearupyromux BemecTB).

28

KonTtponsHas paGora Ne 2 mo | ]

TeEME «XHMHYECKHUE peakunumn»

BemecrBa u ux cBoiictBa 4 yaca

29

Mertamnel.  O6mme — cBoiicTBa | 1

MeTasuioB. JlJabopaTOpHBIil ONIBIT.

30

Koppo3sus mertamios. 1

31

OO011ne cBoiicTBAa HEMETAILIOB. 1




32

I'enetnueckas CBSI3b Mexnay | 1
KJIaCCaMU  HEOPraHUYECKUX H

OPraHu4YCCKux COCHHHCHHﬁ.

X¥MHA 4 KU3HB 2 yaca

33 | Xumus U 310poBbe. | 1
Jlekapctna, (bepMeHTHI,
BUTAMHHBI, TOPMOHBI.

34 | Xumus B  mpousBoiactee U | ]

CEIbCKOM XO34iCTBE. XUMHUS U
skoJiorusa. OxpaHa OKpyKarolieu

Cpebl.




