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1. ITosicHuTeabLHAS 3alIMCKA.

1.1. HopMaTHBHO-paBOBbIE JOKYMEHTbI, HA OCHOBAHMHU KOTOPLIX pa3padoTaHa
pabouasi nporpamma

Pabouas mporpamMma 1o xumuu pazpaboTaHa Ha OCHOBE:

1. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepany.
2. DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro 00IIero

o0pa3oBaHMs, YTBEpXKIECHHOTO IpHKa3oM MuHuCTepcTBa o00Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpemnero odiero oopazoBanus).

3. [Ipukaza MwunuctepcrBa npocsenieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHum3ani W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011€00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAyaJIbHOTO
00111er0, OCHOBHOT'O OOIIETO U CPEHEro 00IIero 00pa3oBaHUs.

4, [Tpukaza MunuctepcTBa npocpenierus: Poccuiickoit @enepanuu ot 22 urons 2026
r. N 436 «O0 yTBepx)aeHUN (eAepaTbHOrO MepeyHsl yUeOHNUKOB, JOMYIIEHHBIX K MCIOJIb30BAHUIO
OpU  pealu3alii HMMEIIIUX TOCYJAapCTBEHHYIO aKKpEOUTAIMI0 OOpa30BaTeIbHBIX MPOrpaMmm
HA4yaJbHOrO OOILEro, OCHOBHOIO OOIIEro, cpeaHero oouero oOpa3oBaHMsI OpraHU3alUsIMHU,
OCYUIECTBISIOIMMU  00pa30BaTEIbHYIO JIEATENbHOCTh, M YCTAHOBJICHHUH MPEAETHHOTO CpOKa
WCIIOJIb30BAaHUSI UCKIIOYCHHBIX YYCOHUKOB W pa3pabOTaHHBIX B KOMIUICKTE C HHMH YYEOHBIX
OCOOHIT».

S. [Iucema MunucteperBa npocsenienust Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.
6. [Ipukaza MunucrepctBa oOpazoBanus u Hayku P® ot 9 uronst 2016 r. Ne 699 «O0

YTBEPKIACHUM TEPEUYHsl OpTraHu3alliid, OCYIIECTBISIONIMX BBIMYCK Y4YeOHBIX MOCOOMil, KOTOpHIE
JIOTIYCKAlOTCS K MCIIOJIb30BAHMIO MPU PEATU3alUU MUMEIOIIMX T'OCYIapCTBEHHYIO aKKpeIUTalHIo
0o0pa3oBaTeNbHBIX MPOrpaMM HAYaIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpeaHero ooIero
00pazoBaHUs.

7. Canurapubix npasun  CII  2.4.3648-20 «CaHuUTapHO-3MUIEMUOIOTHYECKHE
TpeOOBaHUS K OpraHu3alusM BOCHUTAaHHUS U OOYYEHHMs, OTAbIXa U O3JOPOBIIEHUS AETed U
MOJIOZIEKN», YTBEP KIEHHBIX MOCTAaHOBJIEHHWEM [J1IaBHOrO rocyJapCTBEHHOIO CAaHMTApHOTO Bpaua
Poccutiickoit @enepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

8. Cannrapnsix npasui 1 HopM CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBBI U
TpeOoBaHus K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YeloBeKa (PakToOpoB cpeibl
oOuTaHus», yrBepxaeHHbIX [locTaHoBiIeHneM [ 1aBHOro rocy1apcTBEHHOIO CAaHUTAapHOro Bpaya PO
o1 28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

9. VYceraBa HOY «Yacthas mikona «B3maxy.

10. OcHOBHOHM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3maxy», npunsrtoi pemenueM Ilenaroruyeckoro copeta HOY «HactHas mikona
«B3max» (mporokon Ne 1 ot 28.08.2026) u yTBepx)aeHHoi npukazom aupextopa ot 28.08.2026 Ne
2-J1.

11. «Ilonoxennss o Qopmax, NEPUOAUYHOCTH M TMOPAJIKE TEKYIIEro KOHTPOJIS
yYCIEBAEMOCTH M IMPOMEXYTOUYHOM aTTeCTallUM, MOPAJKE NepeBoja B ciaeayromui kimacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mpotokon [Texarorndeckoro cosera ot 28.08.2026 r. Ne 1, npuka3 ot 28.08.2026 r. Ne 2-]1).

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O ITPEIMETA «XUMMS»

[IporpaMMa 1Mo XUMHUHM Ha ypOBHE CpelHero obimiero obpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepaunny», TpebOBaHUHN K pe3yibTaTaM OCBOCHUS (peepalibHOM 00pa3oBaTeNbHOM MPOrpaMMbl
cpenHero obmero obOpazoBanus (POII  COO), mnpencraBieHHbIX B DeneparbHOM
rocynapctBeHHOM oOpasoBarenbHoM craHgapTe COO, ¢ yuérom Konnenuwmu mpernogaBaHus
yueObHoro mnpeaMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit Deneparum,
pean3yIoNuX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbl, U OCHOBHBIX MOJ0XKeHUH «CrpaTeruu
pasButus BocnuTanus B Poccuiickoit ®enepaunn Ha nepuoxn no 2025 roxa» (Pacnopskenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).
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OcHOBYy MOAXOJOB K pa3pabOTKe MpOorpaMMbl IO XHMHUH, K ONpEACTICHHIO O0Iei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U Pa3BUTHs 00yUaIOIIMXCs CPEACTBAMU y4yeOHOTO ImpeaMera
«Xumusi» ans 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHIENTYaJlbHbBIC TOJOXKEHHS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JIeH, COJepKaHus, pe3yJbTaTOB OOydYeHHsS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHue, IOJydyaeMoe BBIIYCKHUKaMU  00IIeo0pa3oBaTebHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOW 4YacTblo HX o00pazoBaHHOCTH. OHO  CIIyKHUT
3aBEpINAIOIIMM JTAllOM pPEATHM3allMd HAa COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIECHHOCTEH, IPUCYILUX LIEJTOCTHON CUCTEME XUMHUECKOro 00pa3oBaHMsl. DTH LIEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYpHI YelIOBEKa, a
TaKXe 3KOJOrMYeckd OOOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3J0POBBIO M IPUPOAHOI cpene.
Peanmusyercst xumuyeckoe oOpa3zoBaHMe OO0ydYaroIMXCs Ha YpPOBHE CpEIHEro oO0mIero
0o0pa3oBaHus CpeCTBAMU y4eOHOro mpeamera « XUuMHs», ColepKaHhe U MOCTPOEHHE KOTOPOro
OIpeNiesieHbl B MPOTrpaMMe IO XHMHUHU C y4Y€TOM crenu(pUKd HAyKd XUMHUH, €€ 3HAYCHHS B
IIO3HAHUU MPUPOJBI U B MaT€pPUAIbHON JKU3HU OOIIECTBa, a TaKXkKe ¢ y4ETOM OOImMX Lesned u
NPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro  OO0IIero
oOpa3oBanus B Poccuiickoit @enepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO0 pOJib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOM KyJbTypbl. OHAa BHOCUT CBOW BKJIAJ B
(opMHUpOBaHKE PALIMOHAIBHOIO HAYYHOI'O MBIIIIEHUS, B CO3/1aHUE LIEJIOCTHOIO MPEJICTaBICHUS
00 OKpy»XaroIlleM MUpPEe KaK O €IMHCTBE IPUPO/Ibl U YETIOBEKA, KOTOpOe (OPMHUPYETCS B XMMUU Ha
OCHOBE ITOHMMaHMs BEIIECTBEHHOI'O COCTAaBa OKPYKAIOILEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOEHUEM BEUIECTB, UX CBOWCTBAMU U BO3MOKHBIMU 00J1aCTAMU IPUMEHEHHUS.

TecHo B3aMMOIEHCTBYST C JpPYyrMMH €CTECTBEHHBIMH HayKaMH, XHMHSA CTaja
HEOThEMJIEMOI 4YacTbI0 MHPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU KaKJoro wieHa oOuiectBa. CoBpeMeHHas XMMUSl KaKk HayKa co3ujaresibHas, Kak Hayka
BBICOKMX TEXHOJOI'MH HaIlpaBlieHa Ha peLIeHHE II00albHBIX MPOOJIEeM yCTOWYMBOIO pa3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, YHEPTETHICCKOH, MUIIEBOH, YKOJIOTHIECKON O€30IMaCHOCTH U OXPaHbI
3/10pOBBA.

B coorBercTBUUM ¢ 00IIMMU LENSIMHU U IPUHIUIAMH CPEAHETO 00IIero oOpa3oBaHUs
cozepxkanue npeamera «Xumus» (10-11 kimaccel, 0a30BbIi YPOBEHb U3YYCHHSI) OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOJUMYIO UM JUIs

BBIPAOOTKH MHPOBO33PEHUYECKHX OPUEHTHPOB, YCHEIIHOIO BKJIIOUEHUS B JKU3HB COIMYyMa,
MIPOJOJIKEHHSI 00pa30BaHUs B Pa3IMYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEITOCPEICTBEHHO C XUMUEH.

CocraBisiomiuMu  npeaMeTa «XUMUs» SBISAIOTCA 0a30Bble Kypehl — «OpraHuuyeckas
xumust» U «OO0IIas 1 HeopraHUYecKasi XMMHUsD», OCHOBHBIM KOMITOHEHTOM COJIEPYKaHHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: cUCcTeMa 3HAaHUN M0 HEOPraHWYECKOH XUMUH (C BKIIIOUEHHUEM
3HaHWUN U3 0011l XUMUH) U OpraHudeckoi XuMuu. PopMHUpOBaHNE TaHHOM CUCTEMbI 3HAHUN TpU
U3yYeHHUH TpeaMeTa o0ecrieuuBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEr0 MHOT00Opa3us BELIECTB

Ha OCHOBE OOIIUX MMOHATHI, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepkaHusi KypcoB — «Opranuueckas Xumusi» u «O011as 1 HeopraHuyeckast
XUMUS» chopMHUpoBaHa B IpOrpaMMe MO XMMHUHU Ha OCHOBE CHUCTEMHOIO IMOJX0J]Ia K U3YUYEHHIO
yueOHOro Martepuana M OOyCIIOBIIEHAa HMCTOPHUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWUMHH BELIECTBA
paccMaTpUBalOTCs Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHUS OPraHUYECKUX COCAUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHYECKHX W DJIEKTPOHHBIX IPEJCTABICHUN O CTPOCHHM BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEIECTBAaX JAIOTCS B Pa3BUTHUH — OT YIJIEBOJOPOJOB JI0
CJIOKHBIX OMOJIOTMYECKU AKTUBHBIX coeluMHeHuil. B Kkypce opraHnyeckoil XUMUHM MOIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOrO OOIIEro o0pa3oBaHMs NEpBOHAYAIILHBIE
MPEJICTABICHUS] O XUMUYECKON CBA3M, KJIAaCCU(UKALMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs] B IpeaMmeTe «XHUMus» 0a30BOr0 ypOBHS paccMaTpHUBAaETCs
U3yYeHHBII Ha YypOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs TEOPETUYECKUH Marepuail |
(dakTosOornyecKre CBECHHS O BEIIECTBaX U XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHMYecKass XUMHsD 00yJaromMcs NPeAoCTaBIseTCs BO3MOKHOCTh OCO3HATh



3HaYeHHE TMEePUOJUYECKOTO 3aKOHA C OOLIETEOPETHUECKUX U METOJOJOTUYECKUX TMO3HIIMA,
riy0xe TOHSATh MCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3aKkoHa — OT oboOmaromen 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHUN O BaXKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX U
MPUMEHEHUH, a TAK)KE O XMMHYECKHUX PEaKIUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
normonasiercs B kKypcax 10 w11 kimaccoB SJeMEHTaMH  CONEPIKAHUS, HMCIOIIMMHU
KyJIbTYPOJOTHYECKHM M TMPUKIATHOW XapakTep. OTHU 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHUIO
B3aMIMOCBSI3M XHMHH C JPYTMMH HayKaMHd, pPacKpbIBaloT €€ poJib B IO3HABATEIBHOH U
MPAKTUYECKON JESATENIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHMIO YBAXKEHUS K TMPOIECCY
TBOpYECTBA B 00JACTH TEOPHH U MPAKTUYCCKUX MPUIIOKEHUH XWMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MPOOJIEeMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh WH(POPMAITUIO M MPUMEHSATh €€ IS TIOTOJIHCHUS 3HAHUH, PEIIeHUs
MHTEJJICKTYyalIbHBIX U AKCIEPUMEHTAIbHBIX HMCCIEI0BAaTENbCKUX 3a/1ad. B 1enom coaeprkaHue
y4e0HOTro TpenMeTa « XuMUsD) JTaHHOTO YPOBHS M3YUYCHHS] OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUECKON OCHOBBI Il MOHMMAaHUA (PUI0COMCKUX HJIeH, TaKUX Kak:
MaTepuaIbHOE SAMHCTBO HEOPTAHMYECKOTO M OPTaHUIECKOT0 MHpPA, 0OYCIOBICHHOCTh CBOMCTB
BEIIIECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTh MPUPOAHBIX SIBICHUN MyTEM dKCIEPUMEHTA
U pelIeHUs TPOTHUBOPEUYHM MeXAy HOBBIMH (DaKTaMH U TEOPETUYECKUMU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUHU B PEIICHUU KOJOTHYCCKHX MPOOJIeM, a TakkKe MpodieM cOepexeHUs
SHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3JaHHs HOBBIX TEXHOJIOTHIA U MaTepUAIIOB.

B muane pemenus 3agad BOCIHUTAHMS, PA3BUTHS M COLMAIM3AIMN  OOYyYarOITUXCS
INPHUHSITBIE MPOTPAMMON IO XUMHUHU TIOIXOIBl K ONPEICIICHHUIO COACPNKAHWS W ITOCTPOCHHS
npeaMeTa ImpeaycMaTpuBaloT (POpMHpPOBAHHE YHUBEPCAIBHBIX YYEOHBIX IEHCTBHM, MMEIOIINX
0a30BO€ 3HAUCHME JIJIsI PA3JIMUHBIX BUOB JACATEIHLHOCTH: PEIICHUs TPOOIeM, IIOUCKA, aHAIN3a U
00paboTkn uH(MOpMaIMK, HEOOXOAMMBIX JUIsI TNPUOOPETCHHMS OIbITa IPAKTUYECKOW U
MCCJIEI0BATENbCKOM JIEATENIbHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUHU.

B mpakTuke npernoaaBaHus XMMHH KaK Ha ypOBHE OCHOBHOT'O 00IIIer0 00pa3oBaHus, Tak U
Ha YPOBHE CpeIHEro o0111ero 00pa3oBaHus, IPU ONPEIEICHUH COIEPKATEIbHON XapaKTePUCTUKI
nene W3ydeHWsl TpeAMeTa HampaBlIeHHEM TEPBOCTENCHHOW 3HAYUMOCTH TPaTUIIMOHHO
npuszHaércs (QopMUpOBaHHME OCHOB XHWMHUYECKOW HAayKHu Kak O0OJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, TPAKTUUYECKOM ASSITENFHOCTH YeTIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOW TOUYKH 3PEHMs] TaKOW TOJXOJ K OIPEACIICHUIO IeJiel HM3ydeHUs!
MpeIMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PCHHUS TJIABHBIMH LEISIMU M3YUYCHHS IMpeaIMeTa « XUMHUs» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISFOTCS:

o GbopMHpPOBaHME CHUCTEMBl XMMUYECKMX 3HAHMM KaK BaKHEHIIEH COCTaBISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBl MHpa, B OCHOBE KOTOPOM JI€XKAT KIIOYEBbIE TMOHSITHS,
dbyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XMMHUH, OCBOEHHUE SI3bIKa HAYKH, YCBOCHUE M MMOHUMAaHUE
CYIIHOCTH JIOCTYMHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO XapaKkTepa, O3HAKOMIIEHUE C
HCTOPUEN MX Pa3BUTHSI M CTAHOBJICHUS,

. dbopMupoBaHHEe M pa3BUTHE NPEACTABICHUNM O HAyYHBIX METOAAX I[O3HAHUS
BEIIECTB U XUMUYECKUX PEAKITNNA, HEOOXOAMMBIX JIJIsl MPUOOPETEHUsI yMEHUN OPUEHTHPOBATHCS B
MHUpE BEIIECTB U XMUMHUYECKUX SBJICHHH, MMEIOIIMX MECTO B NPHUPOAE, B MPAKTUUECKOW M
IMOBCEAHEBHOM KU3HU,

. pa3BUTHE YMEHHH M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HaONIOJICHUEM U
OOBSICHEHHEM XHMHUYECKOTO IKCIIEPUMEHTA, COOJTFOJICHUEM IMPaBHJI O0€30MacHOr0 OOpaIeHus ¢
BEILIECTBAMH.

Hapsiny ¢ atum, comepskarenpHas XapakKTepUCTUKA TEJIeH 1 3a7a4 U3y4eHUs MpeaMeTa B
porpamme Mo XMMUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMH MPUOPUTETAMU B
cucreMe cpeaHero odmero oopasoBanus. CeroiHsa B MPENoaBaHUN XUMUU B OOJIBIIICH CTETICHH
OTa€TCs MPEINoUYTEeHNE TPAKTUUECKONH KOMIIOHEHTE COofiepKaHus 00y4eHUs, OPUEHTHPOBAHHOM
Ha TOJTOTOBKY BBITYCKHHKA OO0IIe00pa30BaTeIbHON OpraHu3aliy, BIAACIONIETO HE HAaOOpOM

3HaHWHA, a (PYHKIMOHAIBHOW TPAMOTHOCTHIO, TO €CTh CHOCOO0aMHU W YMEHHUSMU aKTUBHOTO
MOJTYYEHUS 3HAHUHM 1 IPUMEHEHUS UX B PEATbHOM KU3HU TSl pEIICHUS TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ sTUM npM u3yuyeHUH TpeaMera «XUMUsS» JIOMUHUPYIOIIEE 3HAuY€HHE



PUOOPETAIOT TaKUe 1eNU U 33/1a4H, KakK:

ajanTanus  OOydYaloOUMXCs K  YCIOBHAM JUHAMUYHO  Pa3BUBAIOILEIOCS  MHpa,
dbopMupOBaHHE UWHTEIJIEKTYadbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOATEIBHOMY NPUHSATHIO TPAaMOTHBIX pEIIEHWH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

¢dopmupoBaHue y OOYYAIOUIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHIA),
UMEIOUINX YHUBEPCAIbHOE 3HAUCHUE JJIS PA3JIMYHBIX BUJIOB JAEATEILHOCTHU: peUIeHHs mpoliem,
MOWCKa, aHaimm3a W 00paboTku wuHMOPMAIMKU, HEOOXOAMMBIX I TPUOOPETEHHS OIBITa
JESTEIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE MECTO B MO3HAHMM XMMHH, a TAKXKe JJIsl OLEHKU C
MO3HIIMN HKOJIOTHUECKON 0€30IacHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMUYECKHX MPOIIECCOB
Ha OpPraHu3M YeJIOBEKa U MPUPOIHYIO CPEdY;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH
00y4aromuxcs: CIOoCOOHOCTH CaMOCTOSTENbHO MPHOOpeTaTh HOBBIE 3HAHUS IO XUMHH B
COOTBETCTBUH C KU3HECHHBIMH MOTPEOHOCTSIMH, UCIIOIB30BATh COBPEMEHHBIE HH(OPMAITHOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJIn3a Y4eOHOM U HayYHO-TIOMYJISIpPHON MH(GOPMAIUU XUMHUYECKOTO
COJICPKAHUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOUIUXCS ACCOIMATUBHOTO U JIOTHYECKOT'O MBILIUICHUS,
HaOJIIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUH U MTPOBECHIUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOydJaroummxcsi yOeKIEHHOCTH B TYMaHHCTHYECKOH HaIpaBICHHOCTH
XUMHH, €€ BaXHOW pOIM B  pEHIGHHH TJIOOANBHBIX  NIPOOJIEeM  PalMOHAIBHOTO
NPUPOJIONIONB30BAHNS, TOMOJHEHHSI YHEPreTHYECKHX PECYpCOB M COXPAHEHHS IPHPOTHOTO
paBHOBECHSI, 0CO3HAHUS HEOOXOIUMOCTH OEPeKHOT0 OTHOIICHHUS K IPUPOJAE U CBOEMY 3/I0POBBIO,
a TaKk)Ke MPHOOPETEHHUs OIBITA MCIIOIB30BAHMS TIOTYYCHHBIX 3HAHUW JJISl IPUHATHUS TPAMOTHBIX
peIIeHUi B CUTYyalUsX, CBA3AHHBIX C XUMHUUYECKUMU SIBIICHUSMHU.

MecTo u posib npeaMeTa B y4eOHOM MiaHe (KOJIMYecTBO y4eOHbIX 4YacoB, HA KOTOpoe
paccuMTaHa paldoyasi MporpaMMa B COOTBETCTBHM € Y4eOHBIM ILUIAHOM, KaJleHIAPHbIM
y4eOHBIM rpauKom).

B yueOHOM m1aHe cpeiHero oouiero oopa3zoBaHus NpeaAMeT «XUMHs» 0a30BOr0 YPOBHS
BXOIHWT B COCTaB MIpeaMeTHOW obnactu «EcTecTBeHHO-Hay4HbIE mpenMeTs. OOmee 4Yucio
4acoB, OTBEAEHHBIX JUIsI U3yUEHHs] XMMHUH, HAa 0a30BOM ypOBHE CpeAHero oOIiero oopa3zoBaHus,
cocragisieT 68 wacos: B 10 kimacce — 34 vaca (1 vac B Heneno), B 11 kiacce
— 34 4gaca (1 yac B HEIEIIO).

2.COAEP)KXAHUE OBYYEHMUS
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKOH XUMHUH

IIpenmer opraHudeckod XUMHM: €€ BO3HMKHOBEHHME, pa3BUTHE U  3HA4YCHHE
B MOJIyYE€HUHU HOBBIX BEILECTB M MaTepHasioB. Teopus CTPOEHUS OPraHUYECKUX COeNMHEHUH A.
M. BytnepoBa, €€ ocHOBHbIe MoJoXeHHS. CTPyKTypHBbIE (OPMYJBI OpPraHMYECKHX BEILECTB.
['omomnorus, uzoMepus. XuMHUYECKasl CBS3b B OPraHUYECKHX COEAMHEHUSX — OJIMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o0  kinaccudukaly  OpraHMYECKUX  BemlecTB.  HoMeHkaTypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKas) W TpPUBUAIbHBbIE Ha3BaHMsS BaXKHEHIINX
MPEACTABUTENEH KIaCCOB OPTaHMYECKUX BEIIECTB.

SKCHeDI/IMeHTaJ'H)HI)Ie METOAbI M3YVUYCHUS BEUICCTB U HUX HDGBDaHIeHI/II\/’IZ O3HaKOMIJICHHUE C
oOpa3laMu OpraHUYECKUX BEIIECTB M MaTephalaMyd Ha MX OCHOBE, MOJEIUPOBAHHE MOJIEKYJ
OpPraHMYECKUX BEIIEeCTB, HAOIIOJCHHE W ONHUCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYEeCKUX BEIIECTB MTPU HarpeBaHUH (TIaBJIeHUE, 0OYITIMBaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJIOTUYECKUH psia. MeTraH M 3TaH — MPOCTEUIINe




MPEICTaBUTENH aTKAHOB: (PU3MUECKHE U XMMHUECKHUE CBOMCTBA (PEaKliy 3aMEIeHUs K TOPEHHUS ),
HAaXOJIEHUE B MIPUPO/IE, OTYyUYECHHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psif. DTUIICH U MPOIUJIEH — MPOCTeHIINe
MPEJCTABUTEIN AIKEHOB: (PU3WYECKUE M XUMHUYECKHE CBOWCTBA (PEaKIMU TUAPUPOBAHUS,
raJIOreHUPOBAHMUS, THIPATALIMU, OKUCIICHUS U MOJIUMEPHU3aLliN ), TOJIyYeHUE U IPUMEHEHHE.

Anxamuensl: Oyraguen-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIINEG XUMHYCCKHUE
cBoiicTBa (peakius noiaumepusanun). [logyyeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUIN psAJl. ALIETUIICH —
MIPOCTEHIINIA PEACTaBUTENb aJIKUHOB: COCTAB, CTPOCHHE, (PU3NYECKHE U XMMHUYECKHUE CBONCTBA
(peakiuu ruApUPOBaHUs, TAIOTEHUPOBAHUS, THAPATALIUY, TOPEHHUS ), TOJYUCHUE U IIPUMEHEHHE.
Apenbl. benson: coctas, cTpoeHue, GpuznUecKue U XMMUYECKHUE CBOMCTBA (peakiuu
raJlOreHUPOBAHUS U HUTPOBAHMS), MTOTYyUECHUE U IpUMEHEHUE. To1yon: cocmas, cmpoenue,
Quzuueckue u xumuueckue ceoucmsad (peakyuu 2ai02eHUpo8aHUs U HUMpo8auus), noiyyeHue u
npumenerue. TOKCHYHOCTh ~ apeHOB. ['eHeTnueckass CBsi3b  MEXKAY  YIJIE€BOJOPOJAMH,
MPUHAJJISKAIIMMHE K Pa3IMYHbIM KJIaccaM.

[IpupoaHbIe UCTOYHHUKYU YTIIEBOAOPOI0B. [IpupoaHbIN Ta3 M MOMyTHBIE HEPTSIHBIC Ta3bl.
Hedts 1 e€ mpoucxoxaenue. CriocoOsl nepepadoTku HeTH: IEPEroHKa, KPEKUHT (TEPMUYECKUH,
KaTaJuTHYeCKuil), mupoim3. [lpomykTel mepepaboTku HepTH, UX NPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOIYKTHI €ro nepepadboTKu.

DKCIEePUMEHTAIbHBIC METO/bI M3YUYCHHS BEUIECTB M MX MPEBPAIICHUN: O3HAKOMJICHUE C
oOpa3liaMu I1acTMacc, KayuyykoB U pe3uHbl, Kouekuuu «HepTs» u « Yoy, MoJeTupoBaHue
MOJICKYJI YTJIEBOJAOPOJOB M TaJOTCHONPOM3BOMHBIX, IPOBEJICHUE NPAKTHYECKON pPaOOTHI:
MOJTyYeHHUE TUJICHA U U3YUYECHHE €TI0 CBOMCTB.

Pacuérnpie 3a1aun.

Bolunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIHUYECTBa
MCXOJIHOTO BEUIECTBA WM MPOAYKTa PEAKIINH 110 U3BECTHBIM Macce, 00BbEMY, KOJTMYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MPOyKTOB PEAKIIUH).

Kucaopoacoaep:kamue opranndeckue coeJuHeHUs1

[IpenenpHble OMHOATOMHBIE CHUPTHL. METaHONT M ATAHON: CTpOeHHUe, (QHu3uvecKue u
XUMUYECKHE CBOMCTBA (pEakIMu C aKTHBHBIMH METaJUIaMU, TaJOT€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BoiopoHbie CBsA3M MEXAy MOJEKylIaMu CupToB. JleiicTBuE MeTaHoIa U ATaHOJIa

Ha OpPraHu3M YeJIOBEKa.

MHoroaroMHbple CHUPTHL. ODTWIECHIVIMKOAb W TJMUIEPUH: CTPOCHHE, (PU3MYECKHE U
XMMHUYECKHE CBOICTBA (B3auMO/IEICTBHE CO LIETOYHBIMU MeTalJlaMH, KaueCTBEHHasl peaklus Ha
MHOTOaTOMHbIE CcHUpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpumeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYJIbl, (U3NYECKUEe WU XHMHUYECKHE CBOMCTBA. TOKCHYHOCTh
denona. [Ipumenenue gpenomna.

Anpneruapl U kemonwvl. DopManbAeruj, aueTaibJAeTua: CTpPOCHHE, (U3NYECKUue u
XMMHUYECKHE CBOMCTBA (pEaKkUMHU OKHUCIEHHS M BOCCTAHOBJIEHHUS, KAaUE€CTBEHHbBIC PEAKILUH),
MOJTy4Y€HHUE U IPUMEHEHHE.

O/HOOCHOBHBIE Ipe/eNbHbIe KapOOHOBBIE KUCIOThI. MypaBbUHAsE M YKCYCHAs! KUCIIOTHI:
CTpoeHHe, pU3ndYeckue U XUMUUYECKHe CBOMCTBA (CBOMCTBA, OOIIME /IJIs Kjlacca KUCIIOT, PeaKIHs
TepuUKaMK), TOoNydeHHe | mnpuMeHeHue. CTeapuHOBass M OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIpOaN3 Cl0XKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckas posb ) KHPOB.

VYrieBojsl: cocTaB, Kiaccudukanus yriaeBoJoB (MOHO-, TU- U Monucaxapusl). [mroko3a
— MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHUSI MOJIEKYJIbl, (U3NYECKUE U XUMUYECKUE
cBoiicTBa (B3aumoeiicTaue ¢ ruapokcuioMm mMenu(Il), okncinenne aMMuayHbIM pacTBOPOM OKCH 1A
cepebpa(l), BoccraHoBneHHe, OpOXXKEHWE TIIFOKO3bl), HAXOXICHHUE B MPHUPOJIE, NMPUMEHEHUE,
O6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoHbie noaumepbl. CTpoeHrne KpaxMania U IeJUTF0I03bI.
dusnuecKkue U XMMUYECKHe CBOMCTBA Kpaxmaia (THApOiIn3, KayeCTBEHHAs PEaKIHs C HOI0M).



OKCIIEpUMEHTAJIBHBIC METOJIbI M3YYCHHs BEUICCTB M WX INPEBPAILCHUN. NPOBEACHHUE,
HaOJIOZIGHWE W ONHCAHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
pEeaKkIMKU OJIHOATOMHBIX CIUPTOB (OKUCiIeHME 3TaHoia okcuaoMm Meau(Il)), MHOroaroMHsIX
cnupToB (B3auMozeiicTBue riuuepuHa c¢ rugpokcunom wmeau(ll)), anpaernnoB (okucieHue
aMMMa4YHbIM pacTBOpoM okcuaa cepedpa(l) u runpokcunom meau(ll), B3anmonaeiicTeie kpaxmana
C MOJIOM), IPOBE/ICHUE IIPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3aaumn.

Bbruncrnenuss 1o ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEILIECTBA WIIM IPOAYKTa PEAKIIMU 0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OHOIO
U3 UCXOJHBIX BEIIECTB WM MIPOyKTOB PEAKIIUN).

A3zoTconeprkanie OpraHu4ecKue COeIMHEHUS.

AMUHOKHCIIOTBI Kak aM(OoTepHble OpraHu4Yeckhe coeAuHeHus. Pusnueckue u
XMMHUYECKHE CBOWCTBA AaMUHOKHMCIOT (Ha IpuMepe INuIuHA). buosornyeckoe 3HaueHHE
aMHUHOKHCIOT. IlenTunel.

benkn kak nmpUpOIHBIE BBICOKOMOJEKYJIApHBIE coenuHeHudA. [lepBuuHas, BTopuyHas U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBONCTBA O€JIKOB: TUAPOJIN3, JIEHATypalus,
Ka4eCTBEHHbIE pEaKI[MK Ha OeNKH.

OKCIIEpUMEHTAJIbHBIE METO/bl U3YYEHHUs BEUIECTB M MX NPEBpAIICHUN: HAONIOACHUE U
ONKCaHHE JEMOHCTPALlMOHHBIX OIBITOB: JEHATypauus O€JIKOB IpPU HArpeBaHWHU, LIBETHBIE
peakuu OEIKOoB.

BbicokomoseKkyIsipHbIe COCAUHEHUS

OCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJMMEp,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALNN, CPEAHssl MoJeKyisipHas Mmacca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEUHEHUH — MOJIMMEpU3aLus U MOJTUKOH ICHCAIHS.

OKCIIEpUMEHTAJIBHBIE METObl N3YYCHHs BEIIECTB U UX MPEBPAILECHUN: 03HAKOMIICHHE C
o0Opa3LamMu IpUpPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyuyyKOB.

Me:XnpeaMeTHbIE CBSI3U.

Peanu3anus MeXnpenIMEeTHBIX CBS3€H MpH M3ydyeHHH opraHnndeckoit xumuu B 10 kimacce
OCYILECTBIISICTCS 4Yepe3 MCIOJIb30BaHME KaK OOLIMX €CTEeCTBEHHO-HAY4YHbIX IOHATHHA, Tak H
MOHSTHUM, SIBISIFOIIMXCS CUCTEMHBIMU JUJISl OT/EIBHBIX MPEIMETOB €CTECTBEHHO-HAyYHOTO LUKJIA.
OOwire ecTecTBEHHO-HAy4Hble MMOHATHUSA: SBJICHUE, HayuyHbId (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIu3, CUHTE3, KJIacCUPUKaIus, IEpUOIMIHOCTh, HAOII0IeHHE, n3MepeHue, JKCIIEPUMEHT,
MOJIETTUPOBAHUE.

®duszuka: MaTepus, SHEPrus, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPT€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, (PU3NYECKUE BETMUUHBI U €JMHUIBI MX
U3MEpEHHUS.

buonorus: kinerka, opraHusM, 6uocdepa, oOMEH BEIIECTB B OpraHusme, (pOTOCHUHTES,
OMOJOTrNYECKH aKTHBHbBIE BellecTBa (O€IKH, YIIIeBOb, JKUPBI, (DEPMEHTBHI).

I'eorpadus: MuHepaibl, TOpHBIE TOPOABI, TOJIE3HbIE HCKOIIAEMbIe, TOIUIUBO, PECYPCHI.

TexHosorys: NUIIEBbIe TPOIYKThI, OCHOBBI PAllMOHAIBHOIO TUTAHMSI, MOIOIINE CPENICTBA,
JIEKapCTBEHHBIE U KOCMETHUYECKHE NpPENapaThl, MATEpUaJIbl U3 HCKYCCTBEHHBIX U CUHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMUYeCKUi 3JeMeHT. AToM. Snpo aroma, H30TOMNBI. DJIEKTPOHHAs 000JI0YKA.
DHepreTuyecKre ypOoBHHM, MOAYPOBHU. ATOMHBIE OpOHTaNH, s-, P-, d- 3memenTsl. OCOOEHHOCTH
pacripesie/IeHUs] JIEKTPOHOB M0 OpOMUTAISIM B aTOMax AJIEMEHTOB INEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHast KOH(UTYpaLus aTOMOB.

[lepmonnueckuit 3akoH wu Ilepmoamyeckas cucTeMa XHMHUYECKMX JJeMEHTOB /JI.
N. MengaeneeBa. CBsA3b NEpPUOAMYECKOrO 3akoHa U llepmomnueckoil cucTeMbl XMMHYECKUX
anemenToB /. . MenzeneeBa ¢ COBpEMEHHON TEOpuEll CTpPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB



10 Tpynnam | rnepuoaam. 3JHa4eHUE NEPUOINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BemiecTBa. XUMHYECKas CBs3b. BUIBI XUMUYECKOW CBSI3M (KOBaJICHTHAs
HENoJIsipHasl U TOJSpHAs, MOHHAS, MeTaJyIMueckas). MexaHu3Mbl 00pa3oBaHUs KOBaJCHTHOM
XUMHUYECKOW CBsi3M (OOMEHHBIM M JOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaleHTHOCTS.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKUCIIeHUs. VIOHBI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJIEKYyJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUsS. 3aKOH MOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBl KPUCTANIMYECKUX PEHETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKU.

[lonsiTe 0 AucnepcHbIX cucTemMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbl. MaccoBas 1071
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHmdeckux coenauHeHuid. HomeHkiatypa HeopraHMYeCcKHX
BELIECTB. ['€HETMYECKass CBSI3b HEOPraHMYECKUX BEUIECTB, IPUHAMICKAMUX K Pa3IMYHBIM
KJIacCaM.

Xumuueckas: peakius. Kinaccupukanmuss XMMUYECKMX PEaKIMA B HEOPTaHUYECKOW M
OpraHNYEeCKOM XMMHUU. 3aKOH COXPAaHEHHMsI MACChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPALLEHUS
SHEPIrUU MPU XUMUYECKUX PEaKLIHIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTHMbIE peakIuu.
Xumuyeckoe paBHOBecue. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XHMHUYECKOTO PABHOBECHS.
[Tpunnun Jle [laTenbe.

Onektponutrueckas auccoruanus. CuibHble U ciadbie 3aekTposuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpallbHasl, IIEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIUH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YUYEHHs BEUIECTB M UX NPEBPALICHUN: JEMOHCTPALIMS
tabmui «llepuonuueckast cucrema xummueckux annemeHToB [|. . MenpaeneeBa», u3ydeHue
MoJielIel KPUCTAIUTMYECKUX pPEMIETOK, HaOJI0JIEHUE U OINHUCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3lIoKEHUE TIEPOKCHUJIa BOAOPOJAa B TPUCYTCTBUU KaTalu3aTropa,
ONpEeNIEJIEHUE CPellbl PaCTBOPOB BEIIECTB C IMOMOUIbIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHA), TPOBEJCHUE IMPAKTUYECKOW paboThl «BrusHUEe pa3imnyHbIX (AKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKLIAN».

PacuérHbie 3anaumn.

Pacu€rsl o ypaBHEeHHSM XUMHUYECKUX PEAKIIUHI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCMOJIBb30BAHUEM MOHATHS «MACCOBAsI JOJISI BEIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilomoxenne HemerasmmoB B lleprognyeckoi cucTteMe XHMHUYECKHX
sanementoB J[. U. MenzaeneeBa U 0OCOOEHHOCTH CTpOoeHHUS aTOMOB. (Dusznyeckue CBOICTBa
HEMETaJUIOB. AJUTOTPOIHS HEMETAIOB (Ha MpUMepe KUCIOPO/ia, cepbl, pocdopa u yriaeposaa).

XUMUYEeCKHE CBOWCTBAa BAXKHEHIIMX HEMETayuIoB (TaJoreHOB, cephl, a3oTa, (ocdopa,
yIiiepoJia U KPEMHUSA) U UX COSAMHEHUN (OKCUIOB, KUCIOPOACOIEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IprMeHeHne Ba)KHEUIIINX HEMETAJUIOB U UX COEAMHEHUM.

Mertamnsl. [lonoxenne meramios B [lepuoandeckoil cuCTEME XMMUYECKUX JIEMEHTOB /1.
W. MenneneeBa. OcCOOEHHOCTH CTPOECHHS DIEKTPOHHBIX 000J0YeK aTOMOB MeTaisioB. OOriue
¢dusnueckue cBoiicTBa MeTaysioB. CIUTaBbl METAUIOB. DIEKTPOXUMHUYECKHHA pSJl HAMPsHKEHUN
METAJLJIOB.

XUMHUYECKUE CBOMCTBAa BAXKHEUIIMX METAJJIOB (HATPUM, KaluW, KalblUW, MarHui,
ATIOMUHHH, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHECHUM.

O6mue ciocoObl momy4deHust MeTamioB. [I[puMeHeHre MeTamioB B ObITY U TEXHUKE.

OKCIIEPUMEHTAIBbHBIC METOJIbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUN: H3Y4YEHUE
KOJUTEKIIUU «MeTasuibl U CIIaBbl», 00pa3lloB HEMETAIJIOB, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIOZICHUE W OINHMCAHHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUIPOKCHU/IA aJIFOMUHHUS C PACTBOPAMH KUCJIOT U LIEI0YEH, KAUECTBEHHBIE PEAKLIMU HA KAaTUOHBI
METaJlIOB).

PacuérHpie 3a1a4n.

Pacuérer Maccel BemecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUX B PEAKIMH BEIISCTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMHU, €CIIH OJJHO U3 BELIECTB UMEET MPUMECH.




XuMus 1 )KU3Hb

Ponp xumun B 00ecriedeHnN IKOJIOTHIECKOM, JHEPTETUYECKON 1 MHIIEBOI O€30MacHOCTH,
pa3BUTUM MeAUIMHBL. [ToHATHE 0 HAYYHBIX METOaX MO3HAHMS BEUIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnernst 00 OOMMX HAyYHBIX MPHUHIMIIAX TPOMBIIUICHHOTO MONyYeHUs
BaKHEHIIINX BEIICCTB.

UYesnoBek B MuUpE BEIIECTB M MAaTEpPUAIOB: BAXKHEWINNE CTPOUTEIbHBIE MaTEpHAaIbI,
KOHCTPYKIIMOHHBIC MaTepuajbl, KpPacKu, CTEKJIO, KepaMHKa, MaTepualbl Il SJIECKTPOHHUKH,
HAHOMAaTEPHAJIbI, OPTAHNYECKHUE U MUHEPATIbHBIC yI00pEHUSI.

XuMHUA U 3J0pOBbE YEJOBEKA: MpaBWJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENApPATOB,
npaBuia 0e301acHOro HCIIO/IL30BaHUS npenaparoB OBITOBOM XUMUH
B MIOBCEIHEBHOMN YKU3HH.

MexXnpeIMETHEIC CBS3H.

Peanuzarus MeXIpeIMETHBIX CBS3CH MPU U3YyUYEHUU OOIIEH W HEOPraHUYECKON XUMHUU B
11 xmacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSATHIA,
TaK W MOHATUH, ABJISIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
HMKJIA.

OO0mue ecTeCTBEHHO-HAyUHbIE TOHSATHUS: HAy4yHBIA (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KIIACCU(PUKALINS, IEPUOMIHOCTD, HAOIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHNE,
U3MEpEHUeE, SIBJICHUE.

®dusuka: marepusi, YHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, M3O0TOI,
PaZOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHUYECKHI YpPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe

COCTOSIHUE BELIeCTBA, PU3NUECKUE BETMUMHBI U €MHULBI UX U3MEPEHMSI, CKOPOCTb.

buonorus: xierka, OpraHu3M, 3KOCHCTeMa, OHocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpacdusi: MuHepasbl, TOPHbBIE TOPObI, TOJE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHonorus:  XUMHYecKas  MPOMBILIUIEHHOCTb,  METAJUIyprus,  MPOU3BOICTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIbCKOX03SIHICTBEHHOE ITPOU3BO/ICTBO, TUIIIEBAsI IPOMBIIIJIEHHOCTb,
dapMmarieBTUUYECKass ~ MPOMBIIUIEHHOCTb,  IPOMU3BOJACTBO  KOCMETHMYECKHUX  Ipernaparos,
IIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepuasos, AIIEKTPOHHAS IPOMBIIIIEHHOCTD,
HAHOTEXHOJIOTUH.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHU
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOEHHs OOyYaroIIMMUCS
porpaMM cpeaHero oduiero oopazoBaHus (JIMYHOCTHBIM, METAaPEIMETHBIM U IPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM Ui pa3paOOTKM IUIAaHMPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
IIPOrpaMM CpPEHEro 00IIero 00pa30BaHUs SBJISETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

B coOTBETCTBMM C CHUCTEMHO-AESATEIBHOCTHBIM IOAXOJOM B CTPYKTYpPE JIMUYHOCTHBIX
Pe3yJIbTaTOB OCBOEHUS MpeAMETa « XUMUS» Ha YPOBHE CPEAHETO 00IIero 00pa30BaHuUs BbIJICIIECHBI
CJIEIYIOIIHNE COCTABIIAIOIINE!

OCO3HaHUE OOYYAIOUTUMHUCS POCCHUHCKON TPaKIAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4Me MOTUBALUU K O0yUYEHHIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEXJIEHUH JMUYHOCTH HAa OCHOBE KIIFOUEBBIX
HEHHOCTEN M UCTOPHUYECKUX TPAAULINi 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCs PYKOBOJCTBOBATHCS B CBOEH JIE€ATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, NPUCYIIMMHU IIEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME MPABOCO3HAHUS SKOJOIMYECKOW KYJIBTYPHl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH >KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IpeAMeTa «XUMHUS» JOCTUTAKOTCS B €IMHCTBE
y4eOHOM M BOCIUTATEIbHOM JESATEIbHOCTM B COOTBETCTBHM C T'yYMaHUCTHUYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJA€aJaMH POCCUHCKOTO



IPaKIAHCKOTO OOIIEeCTBa, MPHUHATHIMH B OOIIECTBE HOPMAMH ¥ IPaBUIIAMH TIOBEICHHUS,
CIIOCOOCTBYIOIIMMH POLIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHsI M HPABCTBEHHOTO CTAHOBJICHUS
JIMIHOCTH O0YYarOIIMXCS.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHUS MpeaIMeTa « XUMHUS» OTPAKAIOT CHOPMUPOBAHHOCTH
OITBITA [TO3HABATEILHOM U IPAKTHYECKOMN JEATEIBHOCTH 00YUYarOMIMXCS [0 Pean3aii IPHHATHIX
B OOIIIECTBE [ICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaaIaHCcKOro BOCIUTAHMS:

0CO3HAHMS 00YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBOKEHUS K
3aKOHY | TIPaBOTIOPSIIIKY;

MPEACTABJIICHUA O COUHUAJIBHBIX HOpMax U NpaBujiax MEKINYHOCTHBIX OTHOIIIEHUU B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKON JAEATEIBHOCTH MPU CO3JJaHUN Y4eOHBIX IPOEKTOB,
pelieHrr yueOHbIX W TI03HABATEILHBIX 3a/1a4, BBIIOJHCHUM XUMHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MTOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI APYTHX
IPH aHAJIM3E Pa3IMYHbIX BUIOB YYeOHOU JESTEILHOCTH;

2) NATPHOTHYECKOr0 BOCITUTAHHUS:

[IEHHOCTHOT'O OTHOIICHHUs K HCTOPUYECKOMY M HAyYHOMY HACIICIUIO OT€YECTBEHHOM
XUMHH;

YBaXCHHSI K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYCCKOTO TPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JIOCTH)KCHHUS HAYKU €CTh Pe3yJbTaT JUIUTCIbHBIX HAOIIOJCHUN,
KPOTOTIMBBIX SKCIIEPUMEHTAIILHBIX TTIOMCKOB, TOCTOSTHHOTO TPY/Ja YUEHBIX U IPAKTHKOB;

WHTEpeCa W TI03HABAaTCIIbHBIX MOTHBOB B TIOJYYCHHH U IIOCIEAYIOIIEM aHaJH3e
UH(GOPMAIIUU O MTEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO TIOBEICHUS;

CIOCOOHOCTH OIICHMBATh CHTYyallud, CBSI3aHHbIE C XUMHYCCKUMH  SIBICHHSMH,
U TPUHUMATH OCO3HAHHBIC PEIICHUsS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBCHHBIC HOPMBI M
IIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE TIOBEJICHWE W IOCTYNKH CBOWX TOBAPHILNEH C MO3WUIUH
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIEICTBUN ATHX MOCTYIIKOB;

4) hopMHUpPOBaHUS KYJIHTYPbI 310POBbSI:

MMOHUMAaHUS IEHHOCTEHN 37I0pOBOr0o M O€30macHOro odpasa KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus MpaBmil 0€30MacHOT0 OOpalleHHs] C BEIIECTBAMU B OBITY, TTOBCEIHEBHOM
JKU3HHU U B TPYJIOBOM JIEATENILHOCTH,

MMOHWUMAHHUS TICHHOCTH TIPABIJI HHIUBUIYATHFHOTO M KOJJISKTUBHOTO O€30TTacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCJICJICTBUN M HENPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEIOBATENIbCKONW JEeSTENbHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUAX JACITCILHOCTH,

YCTAaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEHICHUH NPAKTHUECKUX 3a7ad COIUATHHON
HAIPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YyYeHHI0 Mpodeccuil pa3mudHOrOo poja, B TOM YHCIEe Ha
OCHOBE TIPUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMHUU;

YBOXKEHUS K TPYIY, JIOASIM TPyJa U pe3yJibTaTaM TPYI0BOM JeSTEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYyAJILHOH TpaeKTOpUU OOpa30OBaHMS,
Oynymeit mpodeccuu U peanusalnud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XHMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCcTBa;

6) 3K0J10rMYecKOro BOCIIUTAHUS:

IKOJIOTHYECKH 11e1eCO00pPa3HOro OTHOMICHUS K MIPUPOJIe, KAK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MTOHMMAHHUS TJI00ATBHOTO XapaKTepa dKOJIOTHUSCKHUX MPOOIIeM, BIUSHUS SKOHOMHYECKHX
MPOIIECCOB HA COCTOSTHUE MMPUPOIHON U COLUAIBHOMN CpPeIbl;



OCO3HaHUS HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHIKEHUNW XUMUH ISl PEIICHUS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTHUBHOTO HENPUATHS JACHUCTBUN, MPUHOCSIIUX BPEJ OKPYXKAIOIIEeH MPUPOIHON cpene,
YMEHHUS MPOrHO3UPOBATh HEOJIATOMPUITHBIE IKOJOTMUECKHUE MOCIEICTBUS MPEANPUHUMACMBbIX
JICUCTBUI U NMPEIOTBpPAILATh HUX;

HaJU4Usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUS, KOJIOTMYECKON KyJIbTYphI, OIbITa
JEATETLHOCTH  SKOJIOTMYECKOW HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCI HWMHU B
MO3HABATEIILHON, KOMMYHUKATUBHON U COIIMATLHON MPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(oOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTH MHMPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;

MMOHUMAaHUS CHENMU(UKH XUMHUU KaK HAayKH, OCO3HaHHS €€ poiu B (HOPMUPOBAHHH
palMOHAIBLHOTO HAYYHOTO MBIIUICHUSI, CO3/IJAHUHU 1IEJIOCTHOTO MPEICTABICHUSI 00 OKPYKAIOIIEeM
MHpE KaK O €IMHCTBE IMPHUPOJIBI M YEJIOBEKA, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH |

pelIeHn: POoOIIeM COXpaHEHUS TIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHUH JUISI COBPEMECHHOW IUBWIM3ALUU: B €€
I'YMaHHCTUYECKON HANpaBICHHOCTH M BaXHOW POJM B CO3JAHWM HOBOW 0a3bl MaTepHaIbHON
KyJbTYPBI, PEIICHUH TI00AIBHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM,
JHEPreTUYECKOM, THIIEBOW M SKOJOTMYECKOW OE€30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
00ecCreYeHNH YCIOBHUH yCIIEITHOTO TPYAa U dKOJOTUICCKH KOM(DOPTHOM KU3HU KaXIO0TO YIeHA
00I111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH WCIOJB30BaTh MOJy4YaeMbIe 3HAHUS IS
aHaM3a U OOBSICHCHUS SIBJICHHHA OKPYXKAIOIIET0O MHUpPAa M MPOUCXOSMIIMX B HEM H3MEHCHHIA,
YMEHUs JiellaTh 000CHOBAaHHbIE 3aKJIFOUYCHUS HA OCHOBE HAyYHBIX ()aKTOB U UMCIOIIUXCS JAHHBIX
C IEJIBIO TTOJTYYCHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIEHO UCTIOIh30BATh XUMHUECKUE 3HAHUS JUIS PEIICHUS TPOOIIeM
B PEaJbHBIX )KU3HEHHBIX CUTYAIIHIX;

WHTEpeca K TIO3HAHHIO B UCCIICIOBATEIIBLCKOM IeATEITbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HENPEpHIBHOMY 00pa3oBaHUIO M caMOo00pa3oBaHUIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWH 110 XHMHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax MnpodecCHOHATHHON
JESITEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHS Y4eOHOro mpeaMmera «XUMUS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE A7 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOUIUXCS MEXKIUCIUTUTMHAPHBIC
(MexXnpeaMeTHbIE) OOlLIeHaY YHbIE TOHITHSI, OTPaXKaroIIHe 11eJI0OCTHOCTh HAYYHON KapTHUHBI MUpa
U crienuuKy METOJIOB MO3HAHUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
OHEprus, SABJICHUC, IMPOHECC, CUCTEMA, HaquBIﬁ (baKT, IIPUHIKII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUS, UCCIIEeIOBAaHUE, HAOIOICHNE, H3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  yueOHble  JIeHCTBUS  (TIO3HaBaTelIbHbIE,  KOMMYHUKATHUBHBIE,
peryinaTuBHbIE), obecreunBaroniye QGopmMupoBaHue (yHKIMOHATBHOW TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroIINXCs;

CIIOCOOHOCTh ~ OOYyYalolUXCS  HCIIOJIb30BaTh  OCBOCHHBIE — MEKIUCIUIUIMHAPHBIE,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHHUBEPCAJIbHBIC y‘—Ie6HBIe }IeﬁCTBHH B IIO3HABATEILHOU U
COLIMATILHOM TTPAKTHUKE.

MertanpeameTHble pe3yibTaThl OTPa)XKarOT OBJaJIEHUE YHUBEPCAJIBbHBIMH YyUe€OHBIMU
MO3HABATEIILHBIMU, KOMMYHHKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBJIaIICHl/Ie YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/l MMo3HaBaTe/JIbHbIMU IICﬁCTBI/[HMP[Z



1) 6a3oBbIe JJOrHYeCKHe el CTBHA:

CaMOCTOSITENILHO (POPMYJIMPOBATh W AKTyaJIM3UPOBaTh MpOOJEMy, BCECTOpPOHHE &
paccMaTpuBaTh;

OMpENEeATh LENH JEATEIbHOCTH, 3a/aBas MapaMmeTpbl U KPUTEPUU HUX JOCTHIKECHMS,
COOTHOCHUTD PE3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU 1IEIISIMU;

HCIIOJIb30BATh IIPU OCBOCHUU 3HAHUU HpI/IéMLI JJOTUYCCKOI'O MBIIIJICHUA — BbBIACIATH
XapakTepHble TPU3HAKUM TOHATUH M yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIMEC IMOHATHA IJIA 00BsICHEHUS OTACIIBbHBIX q)aKTOB n HBHCHHﬁ;

BBIOMpATh OCHOBAHMSI U KPUTEPUH TSI KJIACCU(UKALIMU BEIIECTB U XUMUYECKIX PEaKIIHii;

YCTaHaBJIMBATb MPUYUHHO-CJIICACTBCHHBIC CBA3YU MCIKAY U3YUACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, JICIyKTUBHbIC, [0 AaHAJIOTUH),
BBISABJIATE 3aKOHOMCPHOCTU W HNPOTUBOPCHHA B paCCMATPHUBACMBIX ABJICHUIX, q)OpMyJII/IpOBaTB

BBIBO/JIbI U 3aKJIIOUCHMUS;

IIPUMEHSATh B IIPOLEcCe MO3HAHM, UCTIOIb3YEMble B XUMHM CUMBOJIMUYECKUE (3HAKOBBIE)
MO/IEIU, PEOOPa30BBIBATH MOJICIEHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
XUMu4eckass (GopMmysa, YpaBHEHHE XMMHUYECKOM peakluM — TMpH pPEUIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U IPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHbBIC MPEACTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IIPU3HAKOB U3yYacMbIX BEILECTB U XUMUYECKUX PEaKLUM.

2) 6a30BbIe HCCIEI0OBATEIBLCKIE 1eHiCTBHA:

BJIa/IETh OCHOBAMU METOJI0B HAy4YHOI'O TIO3HAHMSI BEUIECTB U XMMHUYECKUX PEaKLINi;

dbopMynHpoBaTh LENM W 3aJa4d  HWCCIEAOBAHUS, WCIIOIB30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Uit POPMHUPOBAHHUS TUITOTE3HI 110 IIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYKICHHIA,

BJIAJICTh HAaBBIKAMM CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA WM IPOBEACHUS YUYECHHUYECKHX
HKCIEPUMEHTOB, COBEPLUICHCTBOBATh YMEHUs HAOIIOJATh 34 XOJIOM IIPOLECCa, CaMOCTOSATENIBHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBaTh OOOOLIEHUS W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS, COCTaBISATH OOOCHOBAHHBIA OTUET O MPOJIETaHHON
pabore;

MPUOOpPETaTh OMNBIT YYEHWYECKOM HCCIEeI0BAaTeIbCKOW U MPOEKTHOW JESITeNbHOCTH,
HPOSIBJIATE CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIleHUs
MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B [TO3HAHUS.

3) padora ¢ nHpopmanueii:

OPUEHTHPOBATLCS B PA3JIMYHBIX HMCTOYHMKAX HHGopManuu (HaydHO-TOMYyJIsIpHas
JaUTepaTypa XHMMHUYECKOrO COJIepXKaHMsl, CIpaBOYHble MocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BUJOB U (POPM IpE/ICTaBICHUSI, KpUTHUECKU OLIEHUBATh
€€ IOCTOBEPHOCTb U HEMPOTUBOPEUYNBOCTH;

(dbopMynupoBaTh 3anpochl W NPUMEHATh PA3IUYHbIE METOJbI MpPH MOHCKE U O0TOOpe
uHpopMaLnu, He0OOXOAMMOM [T BBIMOJIHEHHs YUeOHbIX 3a7a4 ONpeeEHHOTO TUIIA;

MPUOOpPETaTh OMBIT UCIOJIBb30BaHUS UH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMY Ipe/icTaBiIeHUs] HHPOpMaAUHU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYTHUE);

WCIIOJIb30BaTh HAay4YHBIH SI3bIK B KauecTBE CpEACTBA NpU paboTe C XUMHYECKOU
uHpopMaluell: MPUMEHATh MEeXNpeaAMeTHbIe ((u3ndeckue M MaTeMaTH4yeCKue) 3HAKH U
CUMBOJIBI, (hOpMyIIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh M MIPe0Opa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPECTBA HATJISIHOCTH.

OB.TIa)IeHI/Ie YHuBEpCAJIbHBIMU KOMMYHUKATUBHBIMHA JeHCTBUSIMH:

3aJlaBaTh  BOIPOCHI MO  CyIIeCTBY oOOCyKJaemMol TeMbl B  XOJe Jualiora
W/WIH JTUCKYCCHH, BBICKA3bIBaTh HJEU, (OPMYIHUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHHU S TIPEJIIOKEHHON 3a/1a4H;

BBICTYNAaTh C MPE3EHTAIMel pe3yJbTaTOB MO3HABATEIbHOM AESITENIbHOCTU, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH  BBITIOJIHEHUH XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYECKOW pabOThl TO WCCIEAOBAHUIO CBOWCTB H3Y4YaeMbBIX BEIIECTB,
peanuzanuu y4eOHOr0o MIPOEKTa u (dhopMynupoBarthb BBIBO/IBI



0 pe3yJibTaTaM MPOBEAEHHBIX NCCIICIOBAHMH MyTEM COTJIACOBAHUS ITO3UIIUHN B X0/ 00CYKICHUS
1 0OMEHA MHEHUSMU.

OBJ'Ia)IeHI/Ie YHUBEPCAJIBbHBIMHU PEryJAsAiTUBHBIMU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILECTBIISTH CBOIO NO3HABATEIBHYIO JESATEIBHOCTD,
ompenenss e€ IeNu W 3a/la4d, KOHTPOJIMPOBATh U TIO0 MEpe HEOOXOJUMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOPUTM JCUCTBHI MPH BBIMOJHEHUN YYeOHBIX U HCCIEIOBATEIbCKUX 3aj1ad,
BBIOMpATh Hanbosiee A3P(HEKTUBHBIN CIIOCO0 WX PEIICHHS ¢ YUYETOM IMOTYyYEHUS HOBBIX 3HAHUH O

BCIICCTBAX U XUMHUUYCCKUX PCAKIIUAX;
OCYHICCTBIIATE CaMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE CaMoOaHallu3da H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «Opranndeckasi XUMHUsD) OTPaKaIoT:

Cc(OPMHPOBAHHOCTh TIPEJICTABICHUH O XUMHUYECKOW COCTABIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpPA, POJIM XMMHUU B IIO3HAHUU SIBJIECHUN NpHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM mist
peLIeHHs] TPAKTUYECKHUX 33124 U HKOJIOTUUYECKH 0OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO
Y IIPUPOJHON Cpene;

BJIAJICHME CHUCTEMOM XMMMYECKMX 3HAaHUH, KOTOpas BKIIIOYAET: OCHOBONOJArarolue
HOHATHUS (XUMUYECKHUH 3JIEMEHT, aTOM, JJIEKTPOHHAst 000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD,
JJIEKTPOOTPULIATEIBHOCT, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJSpHas Macca, MOJIIpHBIA OO0BEM, yITIEpPOAHBIA  CKEJET,
(GyHKIMOHATBHAS TPYIIa, paauKal, U30MEPHs, H30MEpPbl, TOMOJIOTUYECKHNA psid, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOA U a30TCOAEPIKAIINE COSIUHEHHs, MOHOMED, MOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSTMHEHHNS); TEOPHH U 3aKOHBI (TEOPUS CTPOCHUS OPTaHUYECKHIX
BemecTB A. M. DbByrmiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XMMHHU; MHPOBO33PEHUECKUE 3HAHUS, JISKAIIME B OCHOBE TOHUMAHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (pakTosOrnyeckue cBeJIeHUs O CBOMCTBAX,
COCTaBe, MOJyYSHUH U 0€30TIaCHOM HCIOJIB30BAHNN BAXKHEHIIINX OPTraHUYECKUX BEIIECTB B OBITY
U TMIPAKTHYECKON JeSITeIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTH YMEHUH BBISBIISTH XapaKTEPHbIC TPU3HAKH MTOHATHH, YCTAaHABIMBATh
UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TIOHSATHS IIPH ONIMCAaHUH COCTaBa, CTPOCHUS H
IpPEBpAILCHUI OPraHNYeCKUX COeTUHEHNH;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JIJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOpMyIT OpraHMYECKUX BEIECTB U
YpaBHEHHI XUMHYECKUX PEAKINH, H3TOTaBIMBATh MOJIEIM MOJIEKYJT OPTaHUYECKUX BEIIECTB IS
WITIOCTPAIMK UX XMMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTH YMEHUH yCTaHABINBATh MMPHUHAICKHOCTh N3YYEHHBIX OPTraHUIECKUX
BEIIECTB IO HX COCTaBYy W CTPOCHHUIO K OIPEICIEHHOMY KIACCy/TpyNIne COeIuHeHUN
(yrmeBomopoAbl, KHCIOPOJ W A30TCOACPKAINNE  COCAMHEHHS, BBICOKOMOJICKYJISIPHBIC
COE/IMHEHUs), JaBaThb MM Ha3BaHUS Mo cuctemartmueckoil HomeHkinatype (IUPAC), a rtaxxke
NPUBO/INTh TPUBHAJBHBIC HA3BaHUS OTIEIBHBIX OPTaHMYECKUX BEIIECTB (ITHJICH, MPOIMIICH,
alleTUIeH, STWIEHIJHMKOJb, TIUIEpPHH, (QeHous, (opmManbaerus, ameraiblIerus, MypaBbHHas
KHCIIOTA, YKCYCHAsl KHCJIOTa, OJICMHOBAs KUCIIOTAa, CTEApHUHOBAsi KMCIIOTA, TIIIOKO03a, (PpPYyKTO3a,
Kpaxmall, 1eJUTI0J103a, TIHUIIHH);

Cc(OPMHPOBAHHOCTH YMEHHsSI ONPENEISITh BUIBI XHUMHUYECKOH CBSI3M B OPTaHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYECKUX
BemecTB A. M. bytnepoBa aisi 00bsCHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHHUST; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCT YMEHHMH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (U3UYECKHE U



XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJACTABUTEICH PAa3IMYHBIX KJIACCOB OPTaHMYCCKUX BEUICCTB
(MeraH, »TaH, OSTWJCH, MPOMWIEH, aleTwieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH30I,
METaHOJI, STAaHOJ, STHUJICHIJIMKOJIb, TIHIEPUH, (DEHOJI, alleTaabJAerh, MypaBbUHAsS U YKCyCHas
KHCTIOTBI, TJIOKO3a, KpaxMals, I[eJUII0JI03a, aMHUHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATH
FCHETHYECKYIO CBSI3b MEKJy HUMH YPaBHCHHUSAMH COOTBETCTBYIOIIUX XHMHYECKHUX PEAKIHHA C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTJIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEpepabOTKM W MPAKTUYECKOE MPUMECHEHHE
IIPOAYKTOB NIEpepabOTKU;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS [0 XHUMHUYECKUM YPaBHEHHUSIM
(Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIIECTBA MIIM MPOYKTA PEaKIHH 10 H3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BEIIECTB
WM IIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
[IO3HAHMS, MCHOJIb3YEMbIX B XMMHMM [pPU H3YYEHUHM BEIECTB U XUMHUYECKHUX SIBJICHUUN
(HabnrofeHue, W3MEpeHue, OJKCIHEPUMEHT, MOJEIUPOBAHUE), HCIONb30BaTh CHUCTEMHBIE
XUMHWYECKHE 3HAHUS JIJISl IPUHSTUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CHUTYAIUsIX, CBI3aHHBIX
C BEILIECTBAMU U MX MPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIATh MPaBUJIa MOJIb30BAHUS XMMHYECKON TOCYI0H U
1ab0opaToOpHBIM 000pYyI0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLUHUSMHU IO BBIIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBINOJHATh XUMUYECKHH SKCHEPUMEHT
(mpeBpallleHusi OPraHu4YeCKUX BEIIECTB IPU HAarpeBaHUU, MOJIyYEHUE STWJIEHA U U3yYEHHUE €ro
CBOMCTB, KAU€CTBEHHBIC PEAKIINU OPIraHUYECKUX BEIIECTB, ACHATypallvs OETKOB IPU HarPEeBAHUU,
I[BETHBIC pEaKIiK OEJIKOB) B COOTBETCTBUH C MPABUIIAMHU TEXHUKH 0€30IIaCHOCTH MPH 00paIeHnn
C BeIIECTBAaMHU U JIaDOPATOPHBIM OOOPYIOBAaHUEM, MPEACTABIATh PE3YJIbTAaThl XMUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3alHCh YpPaBHEHUH COOTBETCTBYIOIIUX PEAKIUHA U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3UPOBAaTh XHMMHUYECKYIO HH(OpMalHio,
MOJy4YaeMyIo U3 pa3HbIX HCTOYHUKOB (Cpe/ICTBa MacCOBOM nHpopmanuu, IHTepHET U ApyTrux);

c(OpPMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh TpaBHJIa SKOJOTUYECKH IIEIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYAOBOW JEATEIbHOCTH B LENAX COXPAaHEHUs CBOErO 3/0POBbS U
OKpYXarolle MpUpPOJHON cpeibl, OCO3HABAaTh OMACHOCTb BO3JIEHCTBUS HA YKUBbIE OpraHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BELIECTB, MOHMMas cmblca nokazarens IIJIK, moscHaTs Ha
npuMepax crocoObl YMEHbBIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO BO3ACUCTBUS Ha OPraHU3M
YeJI0BEKa;

JUIs 00YyYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOYKHOCTSMHU 3/10pPOBbS: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

JUIA CIeNbIX W CHabOBUAALIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gopmyit.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOeHHMsST Kypca «OOIIas W HEOpraHWuYecKas XUMHUSD»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpPA, POJIM XMUMHUHM B TO3HAHUM SBJIEHUN NPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUST U KYJIbTypbl JTUYHOCTH, €€ (PYHKIMOHATBHONW TPaAMOTHOCTH, HEOOXOAMMOW st
PEIICHUS TPAKTUYECKUX 33]1a4 M YKOJIOTHIECKH 000OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOW XWMHMYECKHUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIAraroIne
MOHATHUS (XMMUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIIM aTOMOB, UOH,
MOJIEKYyJIa, MOJIb, MOJIAPHBI O0BEM, BaJIEHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKass CBsI3b (KOBaJIEHTHas, WMOHHAs, MeETAJIMYecKas, BOJOPOIHAN),
KpUCTAJUIMYECKass  PeImI€TKa, THUMBl XUMUYECKMX  pPEaKUUd, pacTBOp,  DIIEKTPOJIMTHI,
HGE)JICKTpO.HI/ITI:I, BHGKTpOJII/ITPI‘ICCKaSI Jucconuanus, OKUCIUTCIIb, BOCCTAHOBUTCIIb, CKOpOCTB



XUMHUYECKON peaklni, XHMUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHUs JIEKTPOIUTUYECKON
auccouranuu, nepuoandeckuii 3akon . M. MenneneeBa, 3aKkOH COXpaHEHHUsI MacChl BELIECTB,
3aKOH COXpPaHEHHUs M MPEBPAIICHUS SPHEPrUHU MPH XUMHUYECKHUX PEeaKlHUsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHHM, (PaKTOJIOTUYECKUE CBEJICHUSI O CBOWCTBAX,
cocTaBe, MOJyUYeHUU M 0e30MacHOM HCIIOJIb30BAHMM BAKHEHIINX HEOPTaHUYECKUX BEIICCTB B
OBITY U MIPAKTUYECKON JAEATEIbHOCTU YeIIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKY MOHSATUH, YCTaHABIUBATH
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUUYECKYI0 CHMBOJUKY JIJISI COCTABJICHUS
dbopMyIl BEIIECTB M ypPaBHCHUU XHUMHUYECKUX PEAKIHM, CUCTEMATUYECKYI0 HOMEHKIATYpy
(IUPAC) u TtpuBHalbHBIC Ha3BaHUS OTACIbHBIX HEOPraHMYECKMX BellecTB (yrapHblii ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, Heram€Has H3BEeCTb, NMHUThEBas COAa, MUPUT U
Jpyriue);

c(hOPMUPOBAHHOCTH YMEHUH ONPECIIATh BAJICHTHOCTh U CTEIIEHb OKHCICHHUS XUMHUYIESCKHX
9JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTAaBa, BUJ XUMHUYECKON CBA3M (KOBaJleHTHAs!, MOHHAS,
MeTaJuIMuecKasi, BOJOPOHAsI) B COCAMHEHUSX, THI KPUCTAIUIMYECKON PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHasi, MOJEKYJApHasi, MOHHAs, MEeTaJIM4yecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIUBATH IPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 X COCTaBY K ONPEISIIEHHOMY KJIacCy/TPYIIe COSAMHCHUN (ITPOCTHIC BEIIECTBA — METAJUIBI U
HEMETAaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHbIE TUAPOKCUIDBI, COJH);

cOPMUPOBAHHOCTh YMEHUH pAacCKphIBaTh CMBICI IEPHOJUYECKOro 3akoHa /.
. MenneneeBa U JEMOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYCCKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHHI  XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHUX 3JIeMeHTOB 1-4 mepuonoB [lepuonnueckoil cUCTEMBbl XUMHYECKUX 3J1€MEHTOB /Jl.
W. MenzeneeBa, UCMONb3YS MOHATHS «S-, P-, d-3JIEKTPOHHBIC OPOMTAIN», «IHEPreTHUECKHUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHUMHUYECKUX DJEMEHTOB U HX
COeIMHEHUH 1o mepuojaM U rpynnam llepmoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBaTh) OOIIUE XUMHUYECKUE
CBOMCTBa HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHMYECKMMHU BEUIECTBAMU C TOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

c(OPMHUPOBAHHOCTh YMEHHUS KIACCH(PUIIUPOBATH XMMHUECKHUE PEAKIUU MO Pa3IMYHbIM
npu3HakaM (YUCIIly U COCTaBy peEarupyrolux BeIIeCTB, TEIIOBOMY Jh()EKTy peaxiuu,
M3MEHEHUIO CTETICHEH OKUCIICHUS AIIEMEHTOB, 00OpAaTUMOCTH PeaKIINH, YUYaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABIISTh YPABHEHUS PEAKIIMIA PA3IMUHBIX TUIIOB, TTOJHBIC
U COKpalIE¢HHBbIC YPaBHEHUS peakluii HOHHOTO OOMEHA, YUHUTHIBAsl yCIOBUS, IPU KOTOPHIX 3TU
peaKIu UayT A0 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, IMOATBEPIKIAIONINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKHX BEIIECTB, PACIO3HABATh OIBITHBIM IYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHUUECKHUX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBHIBATH CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX
pEeaKIuii MOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OalaHCca ITHX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKIINH OT
pa3auyYHbIX (DAKTOPOB; XapakTep CMEUICHHS XMMHUYECKOTO pPABHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3neicTBus (npunuun Jle lartense);

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XHWMUYECKHE MPOIIECCHI, JIeKAIIUE B
OCHOBE TIPOMBIIINICHHOTO TMOJYyYEeHUsI CEPHON KHUCJIOTHI, aMMHaKa, a Takxke chOPMHUPOBAHHOCTH
MpEJICTaBICHU 00 OOIIMX HAyYHBIX MPHUHIMIIAX U AKOJIOTUYECKUX MPpoOIeMax XUMHYECKOTO
MIPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUUCICHUS C HWCIOJIB30BAHUEM TOHSTHUS



«MaccoBas JOJsSI BEIIECTBA B PAacTBOpPe», OOBEMHBIX OTHOIICHWH Ta30B NPH XUMHYECKHX
pCaKknusax, MaCChbl BCICCTBA NI 00BEMa ra3oB 110 HU3BCCTHOMY KOJIMUCCTBY BCIICCTBA, MAaCCC NI
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3((eKTa peaknuuu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IPEBPAILECHUS K COXPAHEHUS SHEPTHH;
cpOpMUPOBAHHOCTh YMEHHUI COOIOATH MpaBHiIa MOIb30BAHU XUMHUYECKON MOCY0H 1
71a00paTOPHBIM 000PYOBAaHHUEM, a TAKXKE MPABUIIA OOPAILEHUs C BEIIECTBAMH B COOTBETCTBHHU C
MHCTPYKIMSMH I10 BBIITOJHEHUIO Ja00PaTOPHBIX XUMHYECKUX OIBITOB;
c(OPMUPOBAHHOCTh YMEHUU IIJIAHUPOBATh M BBIMONHITH XUMHUYCCKUU IKCHEPUMEHT
(pa3nmoXkeHne TEpOoKCHJIa BOAOpPOJA B MPHUCYTCTBHM KaTajlM3aTopa, OIPEICIICHUE CpelIbl
pPacTBOPOB BELIECTB C MOMOIIbI0 YHUBEPCAIBHOTO WHAWKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMH, PeaKkIWd HOHHOTO OOMEHa, KayeCTBEHHbBIC PEaKIHH Ha
cynb(dar-, kKapOOHAT- U XJIOPU-AHHOHBI, HA KATHOH aMMOHUS, PEIICHHE IKCIEPUMEHTATbHBIX
3amady no TtemaMm «Mertamiey u «Hemeramub») B COOTBETCTBMH C TpaBHIAMH TEXHUKH
0€30I1aCHOCTH MPH OOPAIIEHUH C BEIIECTBAMU U Ja00OpaTOPHBIM 000PYAOBAaHHEM, IPECTABIIATh
pe3yNbTaThl XMMHYECKOTO SKCIEpUMEHTa B (OpME 3alUCH YPAaBHEHUI COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIUPOBATH BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;
cOpPMUPOBAHHOCTh YMEHHI KPUTUUECKH aHAJIM3UPOBATh XMMUYECKYIO0 HHPOPMAIIHIO,
[0JIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeICTBa MAacCOBOM KOMMYyHUKauu, IHTepHET U 1pyrux);
cpOpMUPOBAHHOCTH YMEHUI COONIOIATh TPaBHiIa SKOJIOTHYECKH IeIIeCO00pa3HOTO
IIOBECACHHUA B 6I)ITy u TPYHOBOﬁ ACATCIIBHOCTH B ILECIAX COXPAaHCHHA CBOCTO 3J0POBbA U
OKpY Karollel MPUPOJHOIN Cpe/bl, OCO3HABATh OMACHOCTh BO3ACHCTBHS HA JKUBBIC OPraHU3MbI
ONpeIeTIEHHBIX BEIIECTB, TOHUMAs cMbica Tokazatesns 11K, moscHaTh Ha mpuMepax CrocoObl
YMEHBILCHHS ¥ IPEAOTBPAIICHUS HX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEIIOBEKA;
JII O6yanOIlII/IXC$I C OI'PaHUYCHHBIMU BO3MOKHOCTSAMH 310POBbA: YMCHHUC NPUMCHATH
3HaHMS 00 OCHOBHBIX JTOCTYITHBIX METO/IaX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBJICHUIA;
IUISL CHIENBIX M CJIA0OBHIAIIMX OOYYaIOMIMXCSA: YMEHHE HCIIONB30BaTh pelbedHo-
TOYEYHYIO cucTeMy oOo3HaueHwuii JI. Bpaiins i 3anucu XxumMudeckux Gopmy.



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HaumeHnoBaHnue pa3ziesioB v TEM MPOrpamMMBbl KomudectBo yacos DnekTpoHHbIE (ITUPPOBEIC)
/1 Bceero| KonrtponbHble IIpakTnyeckue 00pa30BaTeNIbHbIC PECYPCHI
paboThI paboThl
Pa3nen 1. TeopeTudeckne 0CHOBBI OPraHUYecKOil XUMUH
1.1 |[Ipeamer opranuydeckoit Xumuu. Teopusi CTpoCHUsI 3 (1
opranmyeckux coenuuennit A. M. bytieposa
Uroro no pazneny 3
Pa3nen 2. YrieBoaopoabl
2.1 |IIpenenbHble yriIeBOIOPOIbI — ATKAHBI 2 [
2.2 |HenpenenbHbIE yIIeBOJOPObI: AIKEHBI, AJIKATUCHBI, 6 1 (1
AITKUHBI
2.3 |ApomaThyecKue yriieBOIOPOIbI 2 (1
2.4 |IIpupojHble HCTOYHHUKH YTIIEBOJOPOIOB U UX NepepaboTka | 3 1 (01
Hroro no paszneny 13
Pazaen 3. Kuciiopoacoaep:xkamue opraHu4eckie coeJuHeHUs
3.1 |Crouptel. DeHON 3 (1
3.2 |Anbneruasl. Kap6onosbie kucaoTel. Ci10KHbIE 3(HPHI 7 1 (01
3.3 |YrneBonbl 3 1 (]
Hroro mo paszneny 13
Pasnen 4. A3orcoaep:xaniue OpraHnyecKue coeTuHeHust
4.1 HAMI/IHLI. AMUHOKHCIIOTEL. beaku 3 ‘[[l]
Hroro no pazneny 3
Pazgen 5. BeicokoMoJiekyasipHbIe COeANHEHHA
5.1 ”HHaCTMaCCLI. Kayuyku. Bonokna 2 ‘[[l]
Hroro no pazneny 2




Ne HaumeHnoBaHnue pa3ziesioB v T€M MPOrpamMMBbl KomnngectBo yacos DnekTpoHHBIE (IUPPOBEIC)
/1 Bceero|| KonrtposbHble IIpakTnyeckue 00pa30BaTeNIbHbIC PECYPCHI
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
Ne HanmeHoBaHMe pa3esioB U TEM POTrPAMMBI KonnyectBo yacoB DnexkTpoHHbIe (1H(POBHIC)
/1 Bcero| Kourtponbubie | Ilpaktnueckue 00pa3oBaTeIbHEIC PECYPCh
paboThI paboThI
Pa3znen 1. TeopeTnyeckue OCHOBbI XHMHUH
1.1 Crpoenue atomoB. [leproanyeckuii 3akoH u [Tepuoguueckas 3 (]
crucrema Xumuueckux 3nemeHToB /. 1. MenneneeBa
1.2 |Crpoenue BemecTsa. MHOrooOpasye BEIECTB 4 [m
1.3 | Xumuueckue peakuuu 6 1 1 [
Hroro no pazneny 13 (1
Pazgen 2. Heopranuyeckasi Xumust
2.1 |Metamibt 6 1 [
2.2 |Hemetamisl 9 1 1 [
2.3 |CBs3b HEOPraHMUECKHUX U OPraHUYECKUX BELIECTB 2 (1
Hroro mo pazneny 17 (]
Paszgen 3. Xumus u )KH3Hb
3.1 ‘XI/IMI/ISI Y J)KU3HD 4 ‘ ‘[[]]
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 2 | 3 |




S5.IIOYPOYHOE IINTAHUPOBAHHE 10 KJIACC

MOMyTHBIE HE(TAHBIE ra3bl, HEPTH U MPOTYKTHI €€

nepepaboTkH]|

No Tema ypoka KonnuectBo yacos Hara DNIEeKTPOHHBIE U POBBIC

/1 Bcero|| Kontponbabie | [TpakTrueckue | H3Y1CHHA 00pa3oBaTeIbHBIC PECYPChI

paboThI paboThI

1 |[[[IpeameT opraHu4ecKOil XUMHH, €€ BOSHUKHOBEHHE, 1 [
pa3BUTHE U 3HAaYCHUE] ]

2 |[[Teopust cTpoeHHs OPraHUYECKUX COETUHEHUI A. M. 1 [
byTnepoBa, e€ OCHOBHBIC TIOJIOXKCHNUA | |

3 |[[IIpexncraBnenue o xiaccu(pUKaMy OpraHMYECKUX BemecTs. 1 (1
Homenkiarypa (cuctemMaTndeckas) U TpUBUAIIbHBIC HA3BaHUS
OpraHUYECKUX BEIIECTB] ]

4 ||[[AnkaHbl: COCTaB U CTPOCHKE, TOMOJIOTUYECKHUH psif] ] 1 [
[[MeTan 1 3TaH — IpOCTEHIINE TPEACTABUTEIHN aJTKAHOB] | 1 (1
[[AJTKEHBI: COCTaB U CTPOCHUE, CBOWCTRA] | 1 (1

| | .

7 [[OTuieH u mponuIIeH — MPOCTEHIITNE MPEICTABUTENN 1 (1
AIKEHOB] |

8 |[[IIpakTmueckas padora Ne 1. «Ilomyuyenune sTuineHa u 1 1 (1
M3y4eHHE ero CBOMCTBY ||

9 [[Ankanuensl. Byranuen-1,3 u metunoyraauen-1,3. | [
[TonmyyeHHe CHHTETHYECKOTO KayuyKa U PE3HHBI] |

10 |[[AnKHHBL: COCTaB U OCOOEHHOCTH CTPOCHHH, 1 (1
TOMOJIOTMUECKUH Psil. ALETHIIEH — IPOCTEUILINI
MPEACTaBUTENH AIIKUHOB] |

11 |[[BeraucieHus Mo ypaBHEHHIO XUMHUECKON peakuu ]| 1 (1

m [[Apensr: 6eH30.1 U TOTYO0)I. TOKCHYHOCTH apeHOB] | 1 (]

|13 | [[TeHeTHYeCKast CBS3b YTIIEBOAOPOIOB, IPHHAICIKAIIHX K (]
pa3IMYHBIM Ki1accam||

14 |[[TTpupoaHbIE HCTOYHUKH YTICBOJOPOIOB: MPUPOAHbI ra3 u | 1 (]




Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
/I Bcero|| Kontponbabie | [TpakTrueckue | M3y4CHUA 00pa30oBaTeIbHBIC PECYPCHI
paboThI paboThI

15 |[[ITpupoaHbIe HCTOYHUKH YTICBOJOPOIOB: MPUPOAHbIi raz u | 1 (1
MOy THBIC HEPTSIHBIE Tra3bl, HEPTh U MPOIYKTHI €€
nepepadboTkHu| |

|16 ||[[KonTponbHas paboTa 1o pasjeny «YTieBoaopoas»]] 1 1 (]

I I

17 |[[TIpenenbHbIE OHOATOMHBIE CIIMPTHI: METAHOJ M 3TAHOJL 1 (1
Bonopoanas cBsizb]]

|18 ||[[MHOroaToMHble COMPTHI: STUIICHITIMKOJIb U TIIMLEPHH] ] T [

P )

19 |[[DeHou: cTpoeHUE MOJIEKYJIbI, (PU3NICCKUE K XUMUYCCKHE ix (1
CBOICTBa, MpUMeHeHue] |

120 ||[[Anbaernanl: popMabaeru U aneTanbaeru. AneroH]] T (]

1 | [[OnHOOCHOBHBIE TIpeieNbHbIe KAPOOHOBBIE KUCIOTHI: 1 (1
MypaBbHUHAs U YKCYCHas ||

22 |[[TTIpakTtuyeckas pabora Ne 2. «CBoiicTBa pacTBOpa yKCYyCHOI |—1 1 (1
KUCIIOTBI» ||

23 |[[CreapuHOBas U OJICMHOBAS KUCIOTHI, KAK MPEJICTABUTEIIH 1 (1
BBICIIINX KapOOHOBBIX KHCIIOT]]

24  [[Mpbl1a Kak coM BBICIIMX KapOOHOBBIX KHCJIOT, HX Moromiee |1 [
neicteue]|

25 |[[CrnoxxHBIE 3¢HPHI KaK TPON3BOIHBIC KAPOOHOBBIX KUCIIOT. 1 (1
['uaponus cinoXxHbIX 3¢upoB]]

26 |[[>Kupsl: ruaponu3, IpuMeHeHne, OMOIOTUYECKas POJIb 1 (]
KUPOB] |

27 |[[YrneBogasl: cocTaB, kinaccupukarus. BaxHeie 1 (1
MpeICTaBUTENH: TIII0K03a, PpyKTO3a, caxapo3a]]

28 [[Kpaxmai u 1esutio103a Kak MPUPOIHBIC TOJTUMEPHI] ] 1 (]




Ne Tema ypoxka KonunyecTBo yacos [Hara DJEeKTPOHHBIE IUPPOBBIE
/I Bcero| Kontponbubie | [TpakTudeckue | H3y4CHUA 00pa30oBaTeIbHBIC PECYPCHI
paboThI paboThI
29 |[[KonTtposbHas pabota no pa3aeny «Kucnopoaconepxamiue 1 1 (]
OpraHNYeCKHUE COCTUHEHUS ||
|30 ||[[AMuHBI: METHIAMUH ¥ aHUITHH] ] [
31 [[AMHHOKHCIIOTHI KaK aM(OTEpHBIE OPraHUYECKUEe (1
COeIMHEHUs, ux buonornyeckoe 3HadeHue. [lentumasl]]
32 |[[benku Kak MPUPOJHBIE BHICOKOMOJICKYJIISIPHBIC 1 (]
COeIMHEHMS ||
33  [[OcHOBHBIE MOHATUSA XUMHH BBICOKOMOJIEKYJIIPHBIX 1 (]
COCMHEHM ||
34  [[OcHOBHBIE METOABI CHHTE3a BHICOKOMOJIEKYIISIPHBIX 1 (1
coequHeHuil. [ImacTmacchl, kKaydyku, BOJIOKHA] |
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2
MNOYPOYHOE IIVIAHUPOBAHHUE 11 KJIACC
Ne Tema ypoka KonnuecTBo wacos Hara DIIEeKTPOHHBIE
n/n Bcero | Kontponbabie | [Ipaktuueckue | H3YICHHA poBbIe
paboTe paboTe! oOpa3oBaTeNbHbIE
pecypcsl
1 |[[Xumuueckwuii aneMeHT. ATOM. DIEKTPOHHA KOHPUTYpaIHs 1 [[1]
aToMOB] ]
2 |[[ITepuonmueckuii 3akoH u [leproanueckas cucreMa XUMHUECKUX 1 [[1]
anemenToB [I. 1. MeHeneeBa, X CBSI3b C COBPEMEHHOM TEOpUEH
CTPOCHHUSI aTOMOB] |
3 |[[3aKOHOMEpPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHX IJIEMEHTOB U 1 (1]

WX COCAMHEHM MO rpynmnaM v nepuojiaM. 3HaueHHe




Ne Tema ypoka KomnnuecTBo wacos Jara DIIEKTPOHHBIE
n/n Bcero  Kontponbhsie | [Ipaktuyeckue H3yHICHHUA unQpossie
paBGOTHI paBGOTEI oOpazoBaTenbHbIC
pecypchl
MEPUOJNYECKOT0 3aKOHA U CUCTEMbBI XUMUUYECKUX 3i1eMeHTOB [1. 1.
MenieneeBa B pa3BUTHU HaYKH ||
4 |[[CTtpoeHue BeniecTBa. XMMUYECKas CBS3b, €€ BUJIbl; MEXAHU3MBI 1 (]
00pa3oBaHUs KOBAJICHTHOU CBsI3U. BomopoHas cBsi3b]|
5 |[[BaneHTHOCTh. DIEKTPOOTPULIATEIHHOCT. CTETIEHb OKUCIICHUS. i (1]
BemecTBa MOJIEKyJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUA | |
6 |[[Ilomarue o qucnepcHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE T (]
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA B pacTBOpE] |
7 |[[Knaccubukaius 1 HOMEHKIATypa HEOPraHUYECKUX COCMUHEHUI. | 1 (1]
I'eneTnveckas CBs3b HEOPraHUYECKUX BEIIECTB, PA3TUYHBIX
KJIacCoB] |
8 |[[Kmaccupumkarms XUMHUECKHX PEaKui B HEOPTaHUIECKOU U 1 (1
OpPraHUYeCKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEIIECTB; 3aKOH
COXpaHEHHs U MPEBPAICHUS SHEPTUHU MTPH XUMHUECKUX
peakuusx||
9 |[[CxopocTb peakiun. OOpaTuMble peakiui. XUMHUECKOe 1 (]
paBHOBecue] |
10 |[[TIpaxTuueckas pabota Ne 1. «Biausnue pa3snuaHbIX pakTOpoB Ha 1 1 (]
CKOPOCTh XUMUYECKOW peakium»||
11 |[[OnexTponurnueckas auccouuanus. [lonsaTre o BOJOpoaHOM 1 (]
nokazareje (pH) pactBopa. Peakiiuu nonnoro oomena. I'maposus
OpPraHMYECKUX U HEOPTaHMYECKUX BEIIECTB] ]
12 |[[OxucnuTensHO-BOCCTaHOBUTENIBbHBIE peakiuu. [Tonarue 06 1 [[1]
AJIEKTPOJIN3E PACIIIABOB U PACTBOPOB COJIEH ] |
13 |[[KouTposbHas pabora mo pasaeny «TeopeTndeckre OCHOBBI 1 1 (1]

XUMHN ||




Ne Tema ypoka KomnnuecTBo wacos Hara DNEeKTPOHHBIE
/1 Bcero | Kontponensie | [Ipaktnyeckue |H3YICHHA uQpoBbIe
paboTeL paboTeL o0pa3oBaTeNbHbIC
pecypcehl
14 [[Metamisl, ux nojoxenue B [lepnoauueckoil cucreme 1 (1
xumudeckux emenToB /. 1. MenneneeBa u ocobeHHOCTH
cTpoeHus aromoB. O01mue pu3nyecKrue CBOMCTBa METaIIOB] |
15 [[CnnaBbl MeTayoB. DIEKTPOXUMUYECKUN PsAJl HAPSKECHUN I (1
METaJIOB] |
16 |[[Xumuueckue CBOWCTBA BaKHEHIINX METAJUIOB (HATPHIA, KaJIHiA, il (1
KaJIBIIMH, MAarHUM, aJTFOMUHHKA ) U UX COSTUHEHUH | |
17 ||[[Xumuueckue cBOMCTBa XpoMa, MEAN U UX COCTMHEHHH | | T (1
[[Xumudeckue CBOMCTBA IIMHKA, Kelle3a U MX COCTUHEHHUH | | 1 (]
19! [[TIpakTiueckas padota Ne 2. "Pemenne skcriepuMeHTaTbHBIX 1 1 (1
3a7a4 1mo Teme «Metamis»'"]]
20 |[[Hemeramnbl, ux nonoxxeHue B [lepuoanueckoii cucreme 1 [
xumudeckux nemenToB J1. . MenaeneeBa u ocobeHHOCTH
CTPOEHHUS aTOMOB] |
21 |[[®u3nueckue CBONCTBA HEMETAILIOB. AJIOTPOIHS HEMETAJIIOB 1 (1
(Ha mpumepe KucIoposa, cepsl, pocdopa u yrieposaa)]|
22 |[[Xumudeckue CBOMCTBA TaJOTeHOB, CEPHI M UX COSAMHEHUI] | 1 (1
[23_‘ [[XuMudeckne cBOHCTBa a30Ta, hocodpa 1 UX COCTUHECHHUH | | 1 (1
[[XuMudeckne CBOWCTBA yTIepo/ia, KPEMHHS U HX COCTUHEHH || 1 (1
[[[IpMeHeHne BaXXHENIITUX HEMETAILJIOB U MX COEAMHEHUH || 1 (]
|26 ‘ [[O06001menne 1 cucTeMaTH3aIMs 3HaHUH 110 TeMe « HemeTais. 1 (]
BrrauciieHus o ypaBHEHUSIM XUMHUECKUX PEAKIINN 1
TEPMOXHUMHUYECKUE PACUETHI ||
27 |[[IIpaxTrueckas padora Ne 3. «Pemenne skcrepuMeHTaIbHBIX 1 1 (]

3amau o Teme "Hemeramisi"y]]




Ne Tema ypoka KomnnuecTBo wacos [ara DNEeKTPOHHBIE
n/m Bcero| Kontponbabie | [Ipaktuueckue | H3YICHHA uudpoBbIe
paboTsI paboTHI o0pa3oBaTesIbHbIE
pecypcehbl
|28 ||[[KonTponsHas paboTa o Temam «Metamb» U «Hemeramisi»]] 1 (1
29 [[Heopranuueckue u opraHndecKue KUCIoThl. Heopranuueckue u (1
OpraHMYeCKUe OCHOBaHUA| |
30 |[[AmdoTepHbIe HEOPraHUYECKHE U OPIraHUYECKHE COSTUHCHUS. T (1
['eHeTHYECKAs! CBSA3b HEOPTAHMYECKUX U OPraHMUYCCKHUX BEIIECTB] ]
31 |[[Poxp xumuu B 0O6eciedeHUH IKOJIOTUIECKOM, SHEPTeTHUECKO 1 [~ 1 | (1
MUIIEBON OE30ITaCHOCTH, PA3BUTHU MEIUIUHBI] |
32 |[[TIpencraBneHus 06 OOIMIMX HAYYHBIX TPUHIMITIAX —t [
[IPOMBIIIJICHHOT'O MTOJTyYSHHsI BaXKHEHUIIIMX BEHICCTB] |
33 ||[[[UenoBek B Mupe BELIECTB U MaTEpPHUAIOB]] T (1
éﬁﬁz“ [[XuMust 1 310pOBbE YeTOBEKA] | 1 (1
OBILEE KOJINYECTBO YACOB I10 [TPOTPAMME 34 2 3




IIPOBEPSIEMBIE =~ TPEBOBAHUSI K  PE3YJIBTATAM  OCBOEHM
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KIIACC
Kon o
DOBEDSEMOL0 IIpoBepsiemble  mpeaMeTHbIe pe3yJbTATHI OCBOEHHSI OCHOBHOI
posep o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
1 Teopernueckre OCHOBbI OPraHU4eCKOl XMMHUH
ChopMHUpPOBAaHHOCTh TPEACTABJICHHH O XHUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpPA, POJM XMMHHU B TO3HAHUU SIBJICHUU
11 Opupoabl, B (QOPMHUPOBAHUM MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €&

(YHKIMOHATIBHON TPAaMOTHOCTH, HEOOXOAMMOM JUTS peIIeHUs TPAKTUIECKUX
3aJa4 ¥ SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOUICHHSI K CBOEMY 3J0POBBIO U
MIPUPOAHON Cpeie

Bnamenue cucremMoil  XMMHUYECKMX ~ 3HAHWMW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIIHE HOHSATHS (Monekya, BaJICHTHOCT,
AJIEKTPOOTPHIIATEIILHOCTh, CTCIIEHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJIIpHAs. Macca, MOJIIPHBIA 00BEM, YIIIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
TpyIa, pajukai, U30MEpHs, H30MEpPbI, TOMOJOIHYECKHI pPsiJl, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA- U a30TCOJACPIKAIINE COCTUHECHNUS, OMOIOTHYECKU
1.2 aKTHUBHBIE BemiecTBa (YIJEBOJBI, KHUPBI, OCIKH), MOHOMEp, TIOJIHMED,
CTPYKTYPHOE 3BCHO, BEICOKOMOJICKYJISIPHBIC COCTUHEHUS ); TCOPUH U 3aKOHBI
(Teopusi XUMHUECKOTO CTPOCHHUsI opraHudeckux BemiectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  S3BIK  XHMHHU, (PAKTOJIOTUYECKUE
CBEJICHHS O CBOMCTBAaX, COCTaBe, MOTYYEHUH U 0€30MacHOM UCIOIB30BaHUU
BOXHEHIINX HEOPTaHWYCCKUX W OPraHUYECKMX BEIIECTB B OBITY U
MPAKTUYECKON AESITEILHOCTH YEeTIOBEKa

CdopMupoBaHHOCTh YMEHUN BBISBISATH XapaKTEPHbIE NMPU3HAKHU MOHSATHM,
YCTaHABJIMBATh UX B3aMMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUSA
IIPU ONMCAaHUM COCTaBa, CTPOCHMS W IPEBpPALICHUN OPraHUYECKHUX
COCIMHEHU I

1.3

c(hOpMUPOBAHHOCTh YMEHUHN HCIIOIB30BATh XUMHUYECKYIO CHUMBOJIMKY JIJIs
COCTaBIICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOH, COKpAIIEHHOMN)
14 GbopMysT OpPraHMYECKHUX BEIIECTB W YpaBHEHUW XHUMHYECKUX PEaKIIHi,
M3TrOTaBIUBATH MOJIETU MOJIEKYJ OPraHUYECKUX BEIECTB JJIsl MILTIOCTPALlUU
WX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS

CdopmupoBaHHOCTh YMEHHI YCTaHABIMBATh MPUHAAIEKHOCTh U3YUYEHHBIX
OpPraHMYECKHX BEIIECTB MO HMX COCTABY M CTPOCHHUIO K OINPEICTEHHOMY
1.5 kmaccy  (rpymme) — coeawHeHHM — (YIVIEBOJAOPONBI,  KHCIOpOA U
a30TCoJeprKaIINe COSIMHEHMS], BBICOKOMOJIEKYJIIPHbIE COEAMHEHUS ), 1aBaTh
UM Ha3BaHUs 1o cucteMaTrueckoit HomeHkinatype (IUPAC)

ChopMHUpPOBAaHHOCTH, YMEHHUS OMPEICIATh BHUABl XUMHYECKOW CBS3U B

1.5
OpPraHUYECKUX COeTUHEHUSX (OJMHAPHBIC M KPATHbIC)
ChopMHpOBaHHOCTh YMEHHUS MPHUMEHSTH: IOJIOKEHHUS] TEOPUU CTPOCHHS
16 opranndeckux BemiectB A.M. bytnepoBa st 0OBsSCHEHHMS 3aBHUCUMOCTH
' CBOMCTB BEIIECTB OT HMX COCTAaBA M CTPOEHHUSA; 3aKOH COXPAHEHHUS MAacChl
BEILECTB
2 YrneBonopoasl. Kucnopoaconepxamue 1 a30TCoAepKalue OpraHudecKue

COCAMHCHU. BBICOKOMOHeKyJBIpHBIe COCAMHCHU A




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

2.1

IIpoBepsiemble mpeAMeTHbIE pPe3yJabTATHI OCBOEHHS  OCHOBHOI
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

ChopmupoBaHHOCTh  YMEHHH  NPUBOAWTH  TPUBUAIbHBIE  HA3BAHUSA
OT/AENbHBIX OPraHUYeCKHX BEIIEeCTB (ITHJICH, MPOMMWICH, AalleTHJICH,
STWIEHTJIMKOJb, T[JiUIepuH, ¢eHon, ¢GopMaibAeru, aleTalbAeTus,
MypaBbUHAas KUCIIOTA, YKCYCHAsl KMCJIOTA, OJICMHOBAsI KMUCJIOTA, CTeapUHOBAs
KHCJIOTA, TIII0K03a, (DPYKTO3a, KpaxMaJl, 1IeJUTI0JI03a, TIIUIIH)

2.2

ChopMupoBaHHOCTH YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHUE,
bU3MYEeCKHe W XUMHUYECKHE CBOMCTBA THUIHMYHBIX TIPEICTABUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (MeTaH, 3TaH, JTHUJICH,
MIPOMUJICH, alleTHJIeH, OyTanueH-1,3, metunOyraauen-1,3, 6eH3071, MEeTaHoOI,
ATaHOJ, ITUJICHIJIMKOIb, TJIMIEPHH, (PEHON, aleTanbAeTui, MypaBbUHAS U
YKCYCHasi KHCJIOTBI, TJIFOKO3a, Kpaxmay, IeJUTI0JI03a, aMHHOYKCYCHas
KHCJIOTA)

2.3

C(i)OpMI/IpOBaHHOCTb YMCHUA WIUIIOCTPUPOBATD 'CHCTUYCCKYIO CBA3b MCKAY
TUIIMYHBIMU IMMPEACTABUTCIIAMU PA3JIMYHBIX KJIIACCOB OPraHMYCCKUX BCUICCTB
YpaBHCHUAMHU COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ C HUCIIOJB30BaAHUCM

CTPYKTYPHBIX (hOpMYJIT

2.4

CdopmupoBaHHOCTH yYMEHUS XapaKkTepu30BaTh UCTOYHHUKHU
YTIIEBOJOPOAHOTO ChIphs (HE(Th, MPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MTPOYKTOB MepepadOTKH

XUMHUA U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUI BIaJeTh CHUCTEMOWM 3HAHUII 00 OCHOBHBIX
METO/JaX HAYYHOTO IIO3HAHMS, HCIOJB3YEMBIX B XHUMHHU IPU HU3YyUYCHUU
BEIIECTB M XUMUYECKUX SIBICHUN (HAOMIOeHNE, U3MEPEHUE, IKCIIEPUMEHT,
MOJICIUPOBAHNE), WCIIONBH30BAaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUA s
NPUHITHS PEIICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYAIlUSX, CBS3aHHBIX C
BEIIIECTBAMH M X TPUMEHEHUEM

3.2

CchopMupoBaHHOCTH ~ YMEHMH  cOONMIOAaTh  MpaBHja  IOJIb30BAHUSA
XUMHUYECKON ToCyA0N U 1JabopaTOpHBIM 000pYAOBaHUEM, a TAaKKe IpaBHIIa
oOpalleHus ¢ BeIIeCTBAMM B COOTBETCTBUHM C HMHCTPYKLUHUSAMH IO
BBITNIOJTHEHHIO JIJAOOPATOPHBIX XUMUYECKUX ONBITOB

3.3

CdopmMupoBaHHOCTh YMEHHMI IUIAHUPOBATH U BBINOJHATH XUMHUYECKHM
HKCHEPUMEHT (TPEeBpAIleHUs OPraHUYECKUX BEILIECTB IpPU HarpeBaHUM,
MIOJIyY€HHUE JTHJIEHA W H3Y4YEHHME €ro CBOWCTB, KAYECTBEHHBIE PEaKIUU
OpPraHMYeCKHUX BEIIECTB, JEHaTypalus OEJIKOB NpU HArpeBaHWH, I[BETHbIE
peaxkiuu OeIKOB) B COOTBETCTBHM C IIPABUJIAMU TEXHUKH O€30MaCHOCTH MPHU
oOpalleHnd C BeIIeCTBaMU U JIaOOpaTOpHBIM OOOPYJOBAaHUEM; IIpE.-
CTaBJISITh PE3yJIbTaThl XMMHUYECKOTO OHKCIEpUMEHTa B (opme 3amucu
YpaBHEHHH COOTBETCTBYIOUIMX peakUuid U (OpMYJIMpPOBATH BHIBOJBI Ha
OCHOBE 9THX PE€3yJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUNW NPOBOAMUTH BBIUMCICHHS IO XUMHUYECKHUM
ypaBHEHHsIM (Macchl, 00bEMa, KOJMYECTBA MCXOIHOIO BEIECTBA HIIU
MPOJYKTa PEeaKkIH MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOIO W3
MCXOJHBIX BEIECTB WIX IPOJYKTOB PEAKIIIN)

3.5

ChopMHpoBaHHOCTh YMEHHMM KPUTHYECKH AaHAJU3UPOBATh XUMHUYECKYIO
UHOPMALIHIO, MOMYyYaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (CPEICTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET U Apyrue)




Kon o
IIpoBepsiemble  NpeAMeTHBIE  pPe3yabTATBI  OCBOCHHS  OCHOBHOM

NpoBepsieMoro N
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yJbTarta
ChopmupoBaHHOCTh ~ yMEHHIl  coOJIofaTh  MpaBUiia  AKOJIOTMYECKU
11eJ1ecO00pa3HOro MOBEIECHUS B OBITY M TPYJOBOH IESTEIBHOCTH B LENSAX
COXpPAHEHUS CBOEro 3JI0POBbS U OKpYyXKawolled MPUPOJAHONH CpPE.bl,
36 OCO3HABaTh OIIACHOCTb BO3JCHCTBUS HA JKUBBIC OPTaHHU3MBI ONPEIEIEHHBIX
' OpraHWYEeCKHX BEIIECTB, MOHMMAas cMmbica mokazatens [IJIK (mpenenpHO
JOMyCTUMOW  KOHLIEHTpPAIlMH), TMOSCHATh HA  MpPHUMEpax  CIOCOOBI
YMEHBIIICHUS U MPEJOTBPAIICHUS WX BPEIHOTO BO3JEHCTBUS HA OPraHU3M
4eJI0BEKa
11 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble  mpeaMeTHbIe  Ppe3yJIbTATHI OCBOEHHS  OCHOBHOI
poBep o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 TeopeTrueckre OCHOBbI XUMUU

Brnanenue cucremMoil  XMMHUYECKMX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHUS (XUMHUYECKUHM SJIEMEHT, aTOM, JJIEKTPOHHAS
000s104Ka aToma, S-, p-, 0-3JIeKTpOHHBIC OPOUTAII aTOMOB, MOH, MOJIEKYJIa,
BAJICHTHOCTh, 3JIEKTPOOTPULATEIIBHOCTh, CTEIIEHb OKUCJIEHUS, XMMUYECKas
CBs3b, MOIIb, MOJISIPHAs Macca, MOJISIPHBIM 00BEM, KpucCTaudyecKas
peméTKa, TUIBI XUMAYECKUX PeaKluui (OKUCIUTEIHbHO-BOCCTAHOBUTEIBHEIE,
9K30- U DJHJIOTEpPMUYECKHE, peaklUuh HOHHOTO O0OMeHa), pacTBOD,
11 ANEKTPOJUTHI,  HEJJIEKTPOJUTHI,  DJIEKTPOJUTHYECKAs  JUCCOLHALIMSA,
OKMCIIMTEND, BOCCTAHOBUTEN, CKOPOCTh XMMUYECKOW peakLIMi, XUMAYECKOE
PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOPHS DIIEKTPOTUTHIECKON TUCCOIHAINH,
[lepnonnueckuii 3akon JI.M. MenneneeBa, 3aKOH COXpaHEHHUsS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XUMHH, (PAKTOJIOTHYECKUE
CBEJICHHS O CBOMCTBAaX, COCTaBe, MOTyYCHHH U 0€30MacHOM HCIOIb30BAHUU
BOKHEUIINX  HEOPraHMYECKUX  BEIIECTB B OBITY ©  MPAKTHUYECKOU
JIEATENIbHOCTH YEJI0BEKa

CopMupoBaHHOCTh YMEHHUI BBISIBIATH XapaKTEpHblE MPU3HAKK U
B3aUMOCBSI3b U3YUYECHHBIX MOHATUMN, IPUMEHATH COOTBETCTBYIOLIUE MOHATUSA
1.2 IIPU ONMCAaHUU CTPOCHHMS U CBOWCTB HEOPraHWYECKHX BEIIECTB M UX
IIPEBPAILCHU; BBISBIIATD B3aUMOCBS3b XUMUYECKHUX 3HaAHUHN
C NOHSATUSIMU U IPEACTABJICHHUIMU APYTMX €CTECTBEHHOHAYYHBIX TPEIMETOB

BrnageHne OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHHUS BEIISCTB M
1.3 XUMHYECKUX SBJICHUN (HAOMIOeHUE, U3MEPEHUE, IKCTIEPUMEHT, MOCIUPO-
BaHMHE)

ChopMupoBaHHOCT YMEHMH ONpEAENsITh BaJICHTHOCTh U  CTEINEHb
OKHCIIEHUs XMMHMYECKUX JJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOIO COCTaBa,
14 BUJ  XUMHMYECKOM CBA3M (KOB&JIECHTHAs, MOHHAs, MeETaJuINYeCKad,
BOJIOPOJIHAs) B COEIMHEHUSAX, TUI KPUCTAJUTMUECKON PEeIIETKY KOHKPETHOTO
BELIECTBA (ATOMHAs, MOJIEKYJISIDHAs,, MOHHAs, METAJUIMYECKasl)

CdopMUpoBaHHOCTh YMEHUN ONpPENENsITh XapakTep Cpelbl B BOJHBIX

1.5 .
pacTBOpax HCOPraHNMYCCKNUX COCANHCHUU

ChopMHpOBaHHOCTH YMEHUS KIACCHU(UIIMPOBATH XUMUUYECKHE PEAKIIUU T10

1.6
pa3IMyYHbIM IpHU3HAKaM (YHMCIY U COCTaBY PEarMpyrOUIMX BEIIECTB, TEIJIO-




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble mpeaMeTHbIe  PpPe3yJbTAaThl OCBOGHHMS OCHOBHOM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

BOMY J(QQeKTy peakuuu, U3MEHEHUIO CTEIEeHEH OKHCICHUS SIIEMEHTOB,
00paTUMOCTH peaKlUy, YYaCTHIO KaTaJIu3aTopa)

1.7

ChopMupoBaHHOCTh YMEHHI COCTAaBJIATH YPAaBHEHUS PEAKLIUN Pa3THUHBIX
TUIIOB, IOJIHBIE U COKpALIEHHBIE YPaBHEHHUsS pPEakLUi HOHHOrO OOMEHa,
YYUTBIBAS YCIOBUS, IPU KOTOPBIX ITH PEAKLUU UAYT 10 KOHIA

1.8

CdopMUpOBAaHHOCTH YMEHHI MPOBOJUTH PEAKIMH, TOITBEPKIAIOIIIEC
KAueCTBEHHBIA COCTAB PA3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IIYTEM  HOHBI, MPUCYTCTBYIOLIME B BOAHBIX  PacTBOpPaAX
HEOPraHWYECKUX BEUIECTB

1.9

CdopMUpOBaHHOCTH YMEHUW PpACKPBIBATH CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAHOBUTEIIFHBIX PEAKIMH IOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOTO
OajaHca 3TUX peaKui

1.10

CdopmMupoBaHHOCTH ~ YMEHUH  OOBSACHATH  3aBHCUMOCTH  CKOPOCTH
XUMHUYECKON PEAaKIMK OT pa3JnyHbIX (pakTOpoB

111

CdopmMupoBaHHOCTH YMEHUHN OOBSACHATH XapaKTep CMEIICHUS XUMUYECKOTO
paBHOBECHsSI B 3aBHCHMOCTH OT BHEIIHETO BO3JICHCTBUS  (TIPHHIIUI
Jle lllarenne)

OO0m1ast 1 HeOpraHM4ecKas XUMus

2.1

CdopmupoBaHHOCTH YMEHHH packpbiBaTh cMblch Ilepuonudeckoro 3akoHa
J.W. MenneneeBa U JI€MOHCTPUPOBATH €0 CUCTEMATU3HPYIOIIYIO, O0b-
SCHUTEJIbHYIO U IPOTHOCTHYECKYIO (DYHKIMH

2.2

ChopMupoBaHHOCTH yMEHUH XapaKTEpU30BaTh JIIEKTPOHHOE CTPOCHHE
aTOMOB XMMMYECKHUX 2JIeMeHTOB 1—4 nepuonos llepnoanueckoil cucteMsl
XUMHUYecKuX sneMeHToB J[.M. MenpeneeBa, UCIONB3ys MOHATHS «S-, P-, d-
JJIEKTPOHHBIE  OpOMTANM»,  «IHEPreTUUYECKHe  YpPOBHM»,  OOBACHATH
3aKOHOMEPHOCTHM M3MEHEHMS CBOMCTB XHMMHMYECKHUX DJJEMEHTOB M HX
COCIMHEHUN 10 mnepuojaM Hu rpynmnam Ilepuonnuyeckon  cHCTEMBI
xumudeckux asemenToB /.M. Menneneena

2.3

CdopMupoBaHHOCTh YMEHHI XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMUYECKHE CBOWCTBA HEOPTaHWYECKUX BEIIECTB pPa3UYHBIX KJIACCOB,
MOATBEPKIATH CYILIECTBOBAHHE T€HETUYECKOMN CBSI3U MEXIY
HEOPTraHUYECKUMH BEIIECTBAMHU C MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIINX
XUMHUYECKUX PeaKInii

2.4

CdopMHrpoOBaHHOCTH YMEHUM yCTaHABIMBAThH MIPUHAJIC)KHOCTh
HEOPraHWYeCKHX BEIIECTB [0 HUX COCTAaBy K OMNpPENeNEHHOMY Kiaccy
(rpynme) coemuHeHM (MPOCTHIE BEMIECTBA — METAUIBl U HEMETaJLIbI,
OKCHJIbl, OCHOBAHMSI, KHCIIOTHI, aM(QOTEPHBIE THUIPOKCUIBI, COJIH)

2.5

ChopMupoBaHHOCTh YMEHHMH HCIOJIB30BaTh XUMHUECKYIO0 CHMBOJIMKY JUIS
cocTaBlieHUs (OpPMyJ BELIECTB U YpPaBHEHHH XHUMHUYECKHX peakluH,
cucremarnueckyro HomeHknarypy (IUPAC) wu TpuBManbHblE Ha3BaHUSA
OTJIENIbHBIX HEOPraHWYecKUX BellecTB (yrapHblii ras, YIJIEKHCIbIM ras,
aMMuaK, rameéHas W3BECTb, HETall€Has U3BECThb, MUTHbEBAsl COJa, MUPUT U

JApyrue)

2.6

CdopMupoBaHHOCTh YMEHHH XapakTepu3oBaTh (OMHCHIBATH) OOIIHE
XUMHYECKHE CBOMCTBA HCOPraHMYCCKUX BCIICCTB pa3jIMYHBIX KJIACCOB, IO~
TBEPKAATh CYLIECTBOBAHUE T'€HETUUYECKOM CBSI3U MEXIAY HEOPraHWYECKUMHU
BEeUIECTBaM C IIOMOIIBIO ypaBHeHHfI COOTBETCTBYIOIINX XUMHUYCCKUX
peakuui




Kon
NpoBePsSIEMOro
pe3yJjbTarTa

2.7

IIpoBepsiemble mpeaMeTHbIe  PpPe3yJbTAaThl OCBOGHHMS OCHOBHOM
00pa3oBaTeILHOM NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus

CdopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBINONHITH XUMUYECKUI
AKCIIEPUMEHT (pa3joKeHHe NEpOKCUIa BOAOPOAAa B NMPUCYTCTBUU KaTallu-
3aTopa, ONpENEJIEHUE Cpeldpl PacTBOPOB  BELIECTB C  [OMOIIbIO
YHHBEPCAILHOTO WHAMKATOPA, BIUSHUE PA3TIHMUHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peaklUy, peakllMd MOHHOTO OOMEHa, KaUeCTBEHHBIC PEeaKIuu
Ha cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, peIIeHUE
HKCIIEPUMEHTAJIbHBIX 3a7ad 1o Temam «Meramibsy u «Hemertamns») B
COOTBETCTBUH C TIPAaBWIAMU TEXHHKH O€30MaCHOCTH NpU OOpaIieHuu
C BelIeCTBaMU M JAaOOpaTopHBIM  O0OpYyIOBaHUEM;  IPEACTABIATH
pe3yabTaThl XMMHUYECKOTO S3KCIepHUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii U (opMyIUpPOBATh BHIBOJABI HA OCHOBE 3THUX
pe3yabTaToOB

2.8

CdopmMupoBaHHOCTH ~ yMEHHUN  COONIOAATH  TIpaBWJIa  MOJIH30BAHUS
XUMHUYECKON NOCYyA0N U J1JabopaTOpHBIM 000pYAOBaHUEM, a TAK)KE IpaBHIIa
oOpallleHuss C BeIIECTBAMH B COOTBETCTBUUM C HHCTPYKIHUSIMH TI0
BBINTOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHX OMBITOB

2.9

CdopMupoBaHHOCTh YMEHHI XapakTepHU30BaTb XUMHUYECKHE IPOIIECCHI,
JeXKale B OCHOBE MPOMBINIJICHHOTO TIOJMYYEHUSI CEPHOM KHUCIJIOTHI,
aMMuakKa, a Takxke c(hOpMHUPOBAHHOCTh MPEACTABICHUN 00 00X HAYYHBIX
MPUHIMIIAX M 9KOJOTHUYECKUX MPOOJIeMax XMMHUYECKOTO MPOU3BOACTBA

XUMHS U KU3Hb. PacuéThl

3.1

ChopMUpOBaHHOCTh MPEJACTABICHUH O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMHUHU B TO3HAHHUM SIBICHUI
npupoabl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €&
(GYHKIIMOHATBHOU TPAaMOTHOCTH, HEOOXOAMMOMN IS PEHICHUS PAKTHUECKUX
3aJa4 U 3KOJOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOU Cpeie

3.2

CdopMUpoOBaHHOCTh YMEHHM KPUTHYECKH aHAJIU3UPOBAThb XHUMHUYECKYIO
UHpOPMaLIKIO, MOMYyYaeMyI0 M3 Pa3HbIX MCTOYHHMKOB (CPEICTBa MacCOBOM
KOMMYHMKAIMH, ceTh IHTepHeT u npyrue)

3.3

ChopMupoBaHHOCT ~ YMEHHMH  cOOJIOAATh  NpaBWiIa  SKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEACHHS B OBITY U TPYAOBOM NEATEIBHOCTH B LIEISIX CO-
XPAHEHUsI CBOETO 3/I0POBbsI M OKPYKAIOIIEH TPUPOJHOMN CpEIbl

3.4

Oco3HaBaTh ONACHOCTDH BO3/ECHCTBUS HA KUBBIE OPTaHNU3MBI ONPEAETIEHHBIX
BEILECTB, IOHMMas cmblca mnokasarens II/JIK, mosdcHATe Ha mnpumepax
CrocoObl YMEHbBIICHUS M MPEAOTBPAIICHUS WX BPEAHOTO BO3ACHCTBHS Ha
OpraHM3M 4eJI0BEKa

3.5

ChopMupoBaHHOCTH YMEHHMI NMPOBOAUTH BBIUMCIEHUS C HCIOJIb30BAaHUEM
MOHSTHUSI «MaccoBasi J0JIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUMN
ra3oB NPU XMUMUYECKUX PEAKILUAX, MACChl BELIECTBA WM 00bEMA Ia30oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIM O00bEMY OJHOTO U3
YUYaCTBYIOLIMX B PEAKIIMU BELIECTB, TEIJIOBOTO AP peKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHUs MacChl BEUIECTB, IPEBPAILIEHUS] U COXPAHEHUS YHEPTHH




Kon
1

IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

TeopeTnueckre OCHOBbI OPraHU4eCKON XUMHHU

11

[TpenmMer opraHnveckoil XuMuu: €€ BOSHUKHOBEHHE, pa3BUTHE U 3HAYCHHE B MOIyYe-
HUU HOBBIX BEHIECTB M MaTepuaioB. Teopus CTPOCHUS OPraHUYECKUX COCAMHEHUI
A.M. bytiepoBa, €€ OCHOBHBIE MTOJIOKECHUS

1.2

CrpykTypHBIe (POPMYJIBI OPraHUYECKUX BEIIECTB. [ 'oMoorus, n3oMepus. XuMuuec-
Kasg CBA3b B OpPraHMYECKUX COCOUHCHMSIX — OJUHApHBIE M KpPAaTHBIE CBS3U.
IIpencraBienue o kaaccuGUKaui OPraHMYeCKUX BEIIECTB

1.3

HOMeHKHaTypa OpraHU4YCCKHUX COG,Z[I/IHGHI/Iﬁ (CI/ICTeMaTI/I‘IGCKaﬂ) U TPHUBHAJIBHBLIC
Ha3BaHUS BaXKHCHIIINX HpeI[CTaBHTGHGﬁ KJIACCOB OPraHNYCCKNX BCHICCTB

YTreBogopoibl

2.1

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psiA. MeTaH M 3TaH — HpocTeniue
NPEJCTaBUTENIN AJIKaHOB: (PU3MUECKUE M XMMHUUYECKHE CBOMCTBA (peakluu 3aMelIeHus
U TOPEHMsI), HAXOXIEHUE B IPUPOJIE, OJYUCHHE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOEHUE, TI'OMOJIOTMUECKHUH pad. OTUIEH W MPONUIIEH —
pOCTENIINE IPEICTABUTENN AJIKEHOB: (pU3MUECKUEe U XUMHUYECKUE CBOMCTBA (peaKkiuu
TUIPUPOBAHUS, TAJIOI€HUPOBAHMSI, TUApPATALMU, OKHUCIEHUS U MOJIMMEPU3ALNN),
[IOJIYYCHUE U IIPUMEHECHUE

2.3

Ankanuensl: Oyramuen-1,3 wu  wmerunOyraguen-1,3:  crpoeHuwe, BakHEHIINE
XMUMHYECKHe CBoMcTBa (peakuus mnonuMepusauuu). [lomyueHne CHHTETHYECKOTO
KaydyKa U Pe3UHbI

2.4

AJIKUHBL: COCTaB U 0COOCHHOCTH CTPOCHUA, TOMOJIOTHYECKHUI pAan. ALICTI/IJ'IGH — [Ipo-

CTCHIITHIA NpEeaACTaBUTCIIb AJIKHMHOB: COCTaB, CTPOCHHUC, (1)I/ISI/IIICCKI/IC n XUMHYCCKHEC
CBOMCTBa (peaKI_[I/II/I ruapupoBaHusa, TaJlOrCHUPOBAHUA, TUApATAlUU, FOpeHI/Iﬂ), IIo-
JYYCHUC U TPUMCHCHUC

2.5

Apensbl. benson: cocraB, cTpoeHue, pU3NUYECKUe U XUMHUECKUE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHUSA), TIOJyYEeHUE U MpUMEHEeHHe. TOoJyos: cocTaB, CTpPO-
eHue, (pU3NYecKue M XUMHMYECKHE CBOMCTBa (peakIUH TaJloreHUpOBaHUS W HHUTPO-
BaHI/ISI), MOJIy4YCHHEC N IIPUMCHCHUC. ToxcnIHOCTH ApCHOB. I'enmeTnueckas cBSI3b MCKOY
YTIEBOIOPOAAMHU, TPUHAUIEKAIMMHY K Pa3JIUYHbIM KJIaccaM

2.6

[TpuposHblE WCTOYHUKH YTI€BOAOPOAOB. IIpupoaHblii ra3 M MOMyTHbIE HE(QTSHBIE
ra3sl. Hedth u e€ mpoucxoxaenue. CrnocoOsl nepepaboTku He(TU: MeperoHka, Kpe-
KUHT (TEpMUYECKHM, KaTaauTudeckuii), nuponus. [IpoaykTel nepepabotku HedTH, UX
NpUMEHEHHE B MPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroib M HpPOAYKTHI €ro
nepepadoTKH

KI/ICJ'IOpO,Z[COI[ep)KaH_II/IC OpTaHUYCCKUC COCANHCHU S

3.1

[IpenenbHbIE OTHOATOMHBIC CHHPTHL. METAaHON W ATaHON: CTPOCHHE, (U3HUECKUE
Y XUMHUYECKHE CBOMCTBA (PEAaKLMM C aKTHUBHBIMH METAJUIAMM, TaJIOT€HOBOIOPOAAMH,
ropeHue), npuMeHeHue. Bogopoaueie cBsi3u Mexa1y MoJieKylnaMmu crnupToB. JleiicTBue
METaHoJIa U 3TaHOJIa HAa OPraHU3M 4esloBeKa. MHOroaTroMHble€ CIUPTHI. DTHIIEHTJINKOIb
U TJHLEPUH: CTpoeHue, PU3NYecKue U XHMMUYECKHE CBOICTBa (B3aWMOJEHCTBHUE CO
MIEJIOYHBIMM METAJUIaMH, KayeCTBEHHas peakiHus Ha MHOTOATOMHBIE CIIHPTHI).
JlefictBre Ha oprannsm denoBeka. [I[puMeHeHne rimneprHa 1 3TUIIEH TJIMKOJIS

3.2

@DeHo: CTpOeHUE MOJIEKYNbI, (PU3MUYEeCKHe W XUMUYECKHE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue penomna




Kon

3.3

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Anpaeruapl U KeToHbl. DopMalibIeru, aleTalbIeTHa: CTPOCHUE, PU3HUECKUE U XU-
MUYECKHE CBOWCTBA (PEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS, KaUE€CTBEHHBIC peak-
1M1 ), TOJYYCHHE U TPUMEHEHHUE

3.4

OMHOOCHOBHBIE TIpeJiesibHbIe KapOOHOBBIE KHUCIOTHl. MypaBbuHasE M yKCycCHas
KHUCJIOTBI: CTpOeHHe, (pU3Mueckre M XUMHUYECKHe CBOWCTBa (CBOMCTBa, oOuIue aiis
KJlacca KHCJIOT, Peakiusi dTepu(HKaAIUK), MOTyYeHHe W npuMeHeHune. CrteapruHOBas
Y OJIEMHOBAsI KUCJIOTHI KaK IMPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbuIa Kak
COJIM BBICIIHX Kap6OHOBBIX KHCJIOT, X MOIOIICC I[GIZCTBPIC

3.5

Crnosxuble 3(pUppl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX dPH-
poB. XKupsl. ['uaponus xupoB. [IlpumeHenne ;xupoB. buongornueckas posb KUPOB

3.6

VYTaeBOIbI: COCTaB, KIIACCU(PHUKAIHS YIIIEBOJAOB (MOHO-, JIU- U TOJHcaxapubl). ['mo-
K032 — MPOCTEHIINI MOHOCAXapHI: OCOOEHHOCTH CTPOCHUSI MOJICKYJIbI, (U3UUECKUE U
XUMHYECKHE CBOMCTBa (B3ammopericTBue ¢ rtuapokcuaom wmenu(ll), oxucienue
aMMHUAYHBIM pacTBOpoM okcuua cepedpa(l), BoccraHOBICHHE, OPOKCHHE TIHOKO3HI),
HAXOXJCHUE B MPHUPOJIE, MPUMEHEHHE, Oroorndeckas poib. Dorocunres. OpykTo3a
KaK M30Mep TII0K03bl. Kpaxmal u 1emnono3a Kak IpupoaHbie monumepsl. CTpoeHue
Kpaxmalia ¥ [eJUTI0JI03bl. DU3nYecKue U XMMHYSCKHE CBOMCTBA Kpaxmaia (THIPOJIH3,
KauCCTBCHHAs pCaKlus C I/IOIIOM)

A30Tc0z[ep>1<amne OpPraHn4CcCKHUeC COCAMHCHUA

4.1

AMHMHOKHUCIIOTBI KaK aM(OTEpHbIE OpraHuveckue coenuHeHus. Du3nMveckue m Xu-
MHYECKHE CBOMCTBA aMHMHOKHUCJIOT (Ha IpHMeEpe IiuimHa). bronornueckoe 3HaueHUE
aMUHOKUCHOT. IlenTunnl

4.2

benku kak npupoaHble BEICOKOMOJIEKYISIpHbIE coeAnHeHus. [lepBuuHasi, BropuuHas u
TpeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHME CBOWCTBAa OEJIKOB: THUIPOJIU3, JI€HA-
Typalysi, KaUeCTBEHHbIE PEaKIMK Ha OeJIKH

BLICOKOMOHCKyJIHpHHe COCOMHCHUA

5.1

OCHOBHBIC TOHATHS XUMUHN BBICOKOMOJICKYJIAPHBIX COGJII/IHGHHI;'IZ MOHOMCD, IMOJIMMEP,

CTPYKTYpPHOC 3BCHO, CTCIICHL IIOJIMMCPU3alMU, CPCAHAA MOJICKYJISIpHAsA Macca. Oc-
HOBHBIC MCTOAbBI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ — NOJIUMEpU3alurig
U IIOJIMKOHJACHCAII A

5.2

OKCrepuMEHTAJIbHBIE METOIbl U3YUEHHUSI BEIIECTB U UX MPEBpAIIEHUN: 03HAKOMIICHHE
¢ oOpa3liaMM TNPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcC, KaydyKOB.
IlonyyeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI

Kon

11 KJIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

TeopeTnyeckrie OCHOBbI XUMUU

11

XuMuyeckuit aneMeHT. AToM. Sapo aToMa, U30TOMBL. DJIEKTPOHHAST 0007I04YKa. JHEp-
reTHYeCKre ypPOBHH, MOIYPOBHU. ATOMHBIC OpOuWTamu, S-, p-, d-amementsl. OcobeH-
HOCTU paCHpEeNeNIeHUs JJICKTPOHOB MO OpOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX
YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIHSI aTOMOB

1.2

[lepuonnueckuii 3akoH U Ilepuognueckas cuCTEMAa XHUMHYECKHX DJIEMEHTOB
.. MenneneeBa. CBsi3zb MEPHOIAYECKOTO 3aKkoHA M [lepronnyeckoi cuUCTEMBbI XH-
Muueckux 3iemMeHToB .M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBONCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HUMHU
MPOCTHIX U CIOKHBIX BEIIECTB MO TpynnaM U NepHojiaM. 3HAYEHUE MEepUOANYECKOro
3aKOHA B Pa3BUTHUHU HAYKH




Kon

1.3

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

CrtpoeHue BeliecTBa. XUMHUYecKass CBA3b. BHUIIbI XUMHUYECKON CBs3M (KOBaJIEHTHAs
HEMOJISIpHAsT M TOJISIpHAs, HOHHAs, MeTajuinueckas). VOHbI: KaTMOHBI U AHUOHBI.
Mexanu3mbl 00pa30BaHUs KOBAJCHTHONH XUMHYECKOW CBSI3U (OOMEHHBIH U JOHOPHO-
akienTopHselil). Bomopoanas cBs3b

1.4

BanentHocTs. :‘)HCKTpOOTpI/II_[aTeJ'II)HOCTB. CTeneHb OKHUCIICHUS

1.5

Beniectsa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT
TUIIA KpUCTA/UIMUeCKOW pewmérku. Ilonsatue o mucnepcHeix cucremax. McTtuHHBIE M
KOJUIOMIHBbIE pacTBOpBL. MaccoBas J0J1s BEIECTBA B paCTBOPE

1.6

Knaccuukanuss Heopranuyeckux coeauHeHni. HomeHknaTypa HeEOpraHMYeCKHX
BELICCTB

1.7

Xumuueckass peakuusa. Knaccupukanuss XMMHUYECKHX Ppeakuuil B HEOpPraHMYECKOU
Y OPraHUYECKOM XMMHH. 3aKOH COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAaHEHHUs
Y IPEBPAILICHNS] SHEPTUHU IIPU XUMUYECKUX PEAKLUAX

1.8

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OO6parumbie peakiuu. XuMuueckoe paBHoBecue. DakTophl, BIUSAIOMIUE HA COCTOSIHUE
xumudeckoro paBHoBecus. [Ipunmun Jle [llarense

1.10

OnexTponutuyeckas auccouuanus. CubHble U ciadble 37eKTpoauThl. Cpena BOJIHBIX
pacTBOPOB BELIECTB: KHUCIasl, HEMTpajibHasi, lieaoyHas. Peakiyuy noHHOro oOMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKnumn

Heoprannueckas xumust

2.1

Hemerannsl. [lonoxxenue nemertamnoB B llepuoanueckoil cucremMe XUMHYECKHX dJie-
meHTOB J[.MI. MeHeneeBa U 0COOCHHOCTH CTPOCHHsI aTOMOB. DPu3WUeCKUe CBOWCTBA
HEMETAIUIOB. AJUIOTpONHs HEMeTauloB (Ha mpuMmepe Kuciopona, cepbl, (ocdopa
U yTIeposa)

2.2

XUMHUECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAJIOB (TaJIOr€HOB, cephl, a30Ta, docdopa,
yIaepoaa M KpEeMHUS) U UX COEIUHEHUH (OKCHIIOB, KHCIOPOJCOAEPKALIUX KHUCIOT,
BOJIOPOJIHBIX coeHeHHH). [IpuMeHeHre BaXKHEHIINX HEMETAJUIOB M X COeIMHEHUN

2.3

Mertamnel. [Tonoxenne meramioB B [lepuoaudeckoil cucteMe XUMHUYECKUX AJIEMEHTOB
J.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UEK aTOMOB METAJLIOB.
O6mue ¢usznueckue cBoiicTBa MeTamioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM
psiA HapsDKEHUH METaslloB

2.4

XUMHYECKHE CBOWCTBA BAXKHEWINIMX METAIOB (HATPUM, Kaluil, KaJlblMii, MarHui,
ATIOMUHUM, [UHK, XpOM, Xelle30, Me/lb) U uX coenuHeHuil. OOmme crnocodbl Mmomy-
yeHus: MeTauioB. [IpuMeHeHre MeTaJlJIOB B OBITY M TEXHHUKE

2.5

I'enetnueckas CBS3b HCOPTaHNUYCCKUX BCHICCTB, IMPUHAMICKAINHNX K PA3JINYHBIM
Kj1accaM

XUMUS U )KU3Hb

3.1

Ponp xumum B 0OecTieUeHHH KOJIOTHYECKOM, YHEPreTHYECKOW W MHINeBo Oe3ormac-
HOCTH, pa3BUTUU MeAUUUHBI. [loHATHE 0 HAYYHBIX METO/JAaX MO3HAHUS BEIIECTB U XU-
MUYECKHX PEaKIUN

3.2

[IpencraBnenus o0 OOMMX HAy4YHBIX NPUHIMIAX HPOMBIIIICHHOTO MOJYYEeHHUs
BOKHEUINUX BeEUIECTB. YenoBEK B MHUPE BELIECTB W MaTEpPHAIOB: BaKHEHIIME
CTPOUTEIIBHBIE MaTepHajbl, KOHCTPYKIMOHHBIE MaTepuaibl, KPacKH, CTEKJIO, Kepa-
MHKa,  MaTepuajbl I DJIEKTPOHUKHM,  HAHOMATEpUabl,  OPraHUYECKHUE
Y MUHEpaJIbHbIE YI00pEHHS

3.3

XuUMHUA U 3HOPOBLC YCJIIOBCKA: IpaBUJia HMCII0JIb30BAHUS JICKAPCTBCHHLIX NPCHapaToB,




Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS

npaBuia 0€30MacHOr0 MCIOJIB30BaHMS MPETapaToB OBITOBOM XUMHH B TOBCEIHEBHON
KHU3HU




YUYEBHO-METOAUYECKOE OBECIHEYEHUE  OBPA3OBATEJBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumus, 10 knacc/ T'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AKIIMOHEpHOE
obmiectBo «M3aarenscTBoO «IIpocBemenne»

* Xwumus, 10 xnace/ Kysnenosa H.E., 'apa H.H., JIéskun A.H.; mon penakimueit
npodeccopa Kapriosoit A.A., AknnonepHoe oomectBo «3narenscTBo «IIpocBenienne»

» Xumus, 10-11 xmaccel/ XKypun A.A., AxnuoHepHoe oOmecTBo «M31aTenscTBO
«ITpocsenieHue»

» Xumus, 11 knacc/ T'abpuensa O.C., OctpoymoB N.I'., CnaakoB C.A., AKImoHEepHOE
obmiectBo «M3aarenscTBO «lIpocBemenne»

» Xumus, 11 knacc/ Kysnenosa H.E., JI€skun A .H., [llaranos M.A., AKiuonepHoe
obmiectBo «M3narenscTBo «lIpocBemenney.

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

I'a6puensu O.C., Octpoymos N.I'; CnankoB C.A., Xumus. Yuebunuk s 10 xmacca. M.
AO «M3narenbctBo «IIpocBemenuey, 2020 r.

Iabpuensa O.C., fAxymesa A.B. Xumus 10 kmacc. Pabogast Terpans. k yueobnuky O.C

labpuensna. «Xumus». 10 kmacc 6a30BbIil ypoBeHb»- M.AO «M3aarensctBo «lIpocBemienney.
2020 r./

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HHTEPHET

HuTepHET-pecypehl Ha PYCCKOM SI3bIKE:

1. http://www.alhimik.ru [lpencraBiensl  ciaenyromue  pyOpHKH: COBETHI
aOUTYPHCHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (OUeHb 0OJIbIIas MOI00PKa TaOMII U CIPABOYHBIX
MaTepHalioB), Beceias XHMHs, HOBOCTH, OJIMMIIHAJbI, KyHCTKamepa (Macca HWHTEPECHBIX
HUCTOPUYECKUX CBEICHMUI).

2. http://www.hij.ru Xypaan «XuMuss W SKU3HB» TIOHATHO W 3aHUMATEIHHO
paccka3biBaeT 000 BCEM UHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html 3Onekrponnsiii xypHan «XHMHUKH |

XUMHA», B KOTOPOM IMPEACTABIICHO MHOKCCTBO OIIBITOB 110 XMMUU, 3aHUMAaTEIIbHOM I/IH(l)OpMaIII/II/I,
HO3BOJ'I§II-OH.I€I\/’I YBJICYL YYCHHUKOB BKCHepHMCHTaHBHOﬁ YacCTbIO IMPEAMCTA.

4. http://c-books.narod.ru BeceBo3morkHast turepatypa mo XUMHUH.
5. http://www.drofa-ventana.ru 3BecTHoe H31aTE€NbCTBO YYEOHOW JHTEPATYpBHI.
HoBUHKY HAyYHO-TTOMYJISIPHBIX U 3aHUMATEIIbHBIX KHUT 110 XHMHH.
6. http://schoolbase.ru/articles/items/ximiya Beepoccuiickuii  IIKOJIBHBIH
nopran CO CCBUIKAMH Ha
00pa3oBaTeNbHBIC CAUTHI IO XUMHHU.
7. www.periodictable.ru  COopruk  cTareii 0  XMMHYECKHX  3JIEMEHTaX,

WIUTIOCTPUPOBAHHBII IKCIIEPHMEHTOM.

HHTepHeT-pecypc Ha aHTIIMHCKOM SI3BIKE:

1. http://webelementes.com ComepXKUT HCTOPHIO OTKPBITHS W ONKCAHWE CBOWCTB
BCEX XUMHYECKHX DIIEMEHTOB. By ieT mose3eH 1ist 00y4aronuxcst sI3bIKOBBIX MIKOJT M KJIACCOB, TaK
KaK COJICPIKUT HAa3BaHHs JICMCHTOB U BEILIECTB HA Pa3HBIX S3bIKAX.
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