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1. IHosicHuTE/IbHAA 3aMIMCKA.

1.1. HopMaTHBHO-IPaBOBbIE€ JOKYMEHTbI, HA OCHOBAHHHM KOTOPbIX pa3padoTaHa
pabdouasi nporpamma

Pabouas nporpamma o XuMuu pazpaboTaHa Ha OCHOBE:

Pabouas nporpamma mno anredpe ¥ HadajgaM MaTEeMaTHYECKOTO aHAIM3a pa3paboTaHa Ha
OCHOBE:

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

o0pa3oBaHMs, YTBEpXKIECHHOTO MpHKa3oM MuHuCTepcTBa o00Opa3oBaHusi U Hayku Poccuiickoit
Oeneparun ot 17.05.2012 Ne 413 (manee — PI'OC cpeanero obiiero oopazoBaHus).

3. [Ipukaza MwunuctepcrBa npocsenieHus P® ot 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHnn [lopsiaka opraHu3anmy W OCYLIECTBICHHS OOpPa30BaTENbHOW JAEATEIBHOCTH I10
OCHOBHBIM 0011e00pa30BaTeIbHBIM MpOrpaMmMaM - 00pa30BaTENbHBIM IPOrpaMMaM HAYalbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHEro 00IIero 00pa3oBaHUs».

4, [Ipukaza MunucrtepcrBa npocseuieHus: Poccuiickoit @enepaunu ot 21.09.2022 Ne
858 «O06 yTBepxkaeHUN (perepaJbHOro NepeyHsl yueOHUKOB, JOMYIIEHHBIX K HCIOIb30BAaHUIO MIPU
peanu3alnuy UMEIOIUX roCyAapCTBEHHYI0 aKKPEAUTALINIO 00pa30BaTeIbHBIX MPOrPaMM HaYaIbHOTO
0011ero, OCHOBHOTO OOIIET0, CPeTHEro 001ero 00pa3oBaHus OPTaHU3ANUSIMH, OCYIICCTBIISIONUMU
0o0pa3oBaTeNbHYI0 JESATENbHOCTh M YCTAHOBJIGHUS TMPEAETBHOTO CpPOKa  HCIOJB30BaHUS
UCKJTFOUCHHBIX YUCOHUKOBY.

5. IIpukaza MunucrepctBa npocenieHus Poccuiickoit @enepanuu ot 18 uronsa 2024
r. N 499 «O0 yrtBepxkaeHUU (enepaabHOro MepedHs dIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB,
JOTMYIICHHBIX K HCIIONB30BAHUIO MPU peau3allid HUMEIOUINX TOCYAapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYAJILHOTO OOIEro, OCHOBHOTO OOIIEro, CpEeIHero ooOIero
00pazoBaHUs.

6. [Tucekma MunucrepctBa npocsenienust Poccuiickoit @eneparnun ot 21.02.2023 Ne
AB- 800/03 «O6 obecnieueHnn y4eOHBIMU U3TAHUSIMID.
1. [Tpuxa3za Munucrepcta o6pasoBanus U Hayku P® ot 9 utons 2016 r. Ne 699 «O6

YTBEPKIACHUH TIEPEUHsl OpTaHU3alliid, OCYIIECTBISIONINX BBIMYCK Y4YEOHBIX MOCOOM, KOTOpHIE
JIOTIYCKalOTCS K MCIIOJIb30BAHUIO MPU PEATU3alUU MMEIOIMIMX T'OCYIapCTBEHHYIO aKKpeIUTalHIo
00pa30oBaTeNbHBIX MPOrpaMM HAyaJIbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeaHero ooOLIero
00pa3zoBaHUs.

8. Cannrapabix  npasuin  CIT 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHu3alusM BOCHUTAHHUS U OOYYEHHMs, OTAbIXa U O3JOPOBIICHUS AETeH U
MOJIOJEKM», YTBEPKIECHHBIX IMMOCTAHOBJIEHUEM [J1aBHOTO TOCYAapCTBEHHOTO CAHUTAPHOTO Bpada
Poccutickoit @enepanuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

9. Cannrapssix npasui 1 HopM CanlluH 1.2.3685-21 «I'uruennueckne HOpMaTUBBI U
TpeOoBaHuUs K oOecrieueHnio 0e30nacHOCTH U (W) Oe3BPEIHOCTH ISl YyeloBeKa (pPakTOpoB cpeibl
obOuTaHus», yrBepxkaeHHbIX [locTanoBneHeM [ TaBHOTO TOCy1apCTBEHHOT'O CAHUTApHOTO Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caunllun 1.2.3685-21).

10. VYceraBa HOY «YacrtHas mikona «B3maxy.

11. OcHOBHOM 00pa3oBaTeNbHONW MPOTPaMMBI OCHOBHOTO o0rmiero obpaszoBanusi HOY
«YactHas mkona «B3maxy, npunsroi pemenueM Ilegarornueckoro coera HOY «YacTtHas mikoina
«B3max» (mpotokon Ne 1 ot 30.08.2024) u yrBepkneHHoi npuka3zom aupekropa ot 30.08.2024 Ne
2-J1.

12. «Ilonoxenuss o Qopmax, NEPUOAUYHOCTH M TMOPAJIKE TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu, MOpsAKE MepeBoda B cienyroumii kiacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mporokomn [legarornueckoro coBera ot 30.08.2024 r. Ne 1, mpukas ot 30.08.2024 r. Ne 2-]1).

OBIIASA XAPAKTEPUCTUKA YYEGBHOTI'O ITPEIMETA «XUMMS»

[IporpaMMa 1Mo XUMHHM Ha ypOBHE CpelHero obmero obpa3oBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepaunny», TpeOOBaHUHN K pe3ybTaTaM OCBOCHUS (pesiepalibHOM 00pa30BaTeIbHOM MPOrpaMMbl
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cpennero ob6mero obOpazoBanus (POII COQO), mnpencraBieHHbIXx B DenepalbHOM
rocyJIapcTBeHHOM oOpazoBatenbHoM crangaptre COO, ¢ yuérom Konuenmmu mnpernoaBaHUs
y4eOHOro mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit deneparuu,
peaIn3yIOIUX OCHOBHBIE 00pa30BaTelbHbIE IIPOrPaMMbl, 1 OCHOBHBIX MOJ0XEHUH «CTparerun
pa3BuTHsl BocniuTaHus B Poccuiickoit @enepannu Ha nepuon ao 2025 roga» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTke MporpamMmbl MO XUMHUHU, K OINpEAENCHHUIO o0Iei
CTpaTeruy 0Oyd4eHUs, BOCIIUTAHUS U PAa3BUTHS 0OyUaIOMIMXCS CPEACTBAMU y4yeOHOTO IpeaMera
«Xumusi» ans 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTYaJIbHbBIC TMOJOXKEHHS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIeH, COJepKaHUs, pe3yJbTaTOB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o00Opa3oBaHuE, IOJydyaeMoe BBIIYCKHUKaMU  00Ieo0pa3oBaTebHON
OpraHM3aly, SBJISETCS HEOThEMIIEMOM dYacTbio UX oOpasoBaHHOCTH. OHO  CIYXHUT
3aBEpINAIOIIMM JTAllOM pPEAIM3allMd HAa COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIHNX LIETIOCTHOM CUCTEME XMMHYECKOT0 00pa3oBaHusl. DTH IEHHOCTHU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyJIbTYpHI YelIOBEKa, a
TaK)Ke SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPHUPOAHOI cpene.
Peammsyercst xuMuyeckoe oOpa3zoBaHHe OOyYarOIMXCS Ha YpPOBHE CpEOHEro oO0mIiero
o0pa3oBaHUs cpeACTBaMH y4eOHOTO MpeaMeTa « XUMHUsA», COIep)KaHUe U MOCTPOECHUE KOTOPOTO
OnpezesieHbl B MPOrpaMMe 0 XUMHUU C Y4ETOM CHEUM(PHUKUM HAYKHM XUMUHU, €€ 3HAYEHUs B
MO3HAHUM MPUPOJBI U B MaTepUaIbHOW >KU3HHU OOIIECTBA, a TaKXKe C Y4ETOM OOIIMX Lenel u
NPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CpEIHEro O0IIero
oOpa3zoBanus B Poccuiickoit denepanun.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO0 pOJib B COBPEMEHHOM
UBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepuanbHOW KylbTypbl. OHA BHOCHUT CBOW BKIIAJ B
(opMHUpOBaHKE PALIMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, B CO3/1aHUE LIEJIOCTHOIO IPEJICTaBICHUS
00 OKpy:KaroleM MUpPE KaK O €IUHCTBE MPUPOIBI U YEJIOBEKa, KOTOpOe GOpMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMaHMs BEIIECTBEHHOI'O COCTaBa OKPYKAIOILEr0 MHpAa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEUIECTB, UX CBOWCTBAMM U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMoOAEMCTBYs C JAPYrMMU €CTECTBEHHBIMH HAayKaMH, XUMHS cTaja
HEOThEMJIEMOI YacTbI0 MHPOBOM KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO TpyAa U
JKU3HU KaXJIoro wieHa oOmiectBa. CoBpeMeHHas XMMUSl KaK HayKa co3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha peLIeHHE TI00albHBIX MPOOJIeM yCTOWYMBOIO Pa3BUTHS
YeJI0BEUECTBA — ChIPhEBOM, YJHEPTETUUECKOM, MUIIIEBON, YKOJIOTUUECKON OE30MaCHOCTH M OXPaHbI
3/10pOBBA.

B coorBercTBUUM ¢ 00IIMMU LENSIMH U IPUHLIUIAMHU CPEAHET0 00IIero oOpa3oBaHUs
coaepkanue npeamera « Xumusi» (10-11 kmaccel, 0a30BbIi YPOBEHb M3YyUCHHSI) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYYaroIuXcs, HEOOXOIUMYIO MM JUIs

BBIPAaOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKJIKOYEHUS B JKHU3Hb COIIMYMa,
IIPOAOIKEHHSI 00pPa30BaHUs B Pa3IMYHbBIX OOJIACTSIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBngomuMu peaMeTa «XuMus» sBIsAOTCS 0a30Bble Kypchbl — «Opranuyeckas
xuMus» U «O0I1as 1 HeOpraHUYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHHUsI KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: cHCTeMa 3HAHUN MO0 HEOPraHWYECKOH XUMUH (C BKIIIOUCHHUEM
3HAaHUU U3 001IEN XMMHUH) U OpraHuYecKoi XuMuu. @opMuUpoBaHuE JaHHOW CUCTEMbI 3HaHUH NPU
U3yYEHHUH TpeaMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCEIrO MHOT00Opa3us BEUIECTB



Ha OCHOBE OOIIMX MOHSATHIA, 3aKOHOB M TECOPHI XMUMUHU.

CrtpykTypa comepxanus KypcoB — «Opranndeckas xumus» u «OO011ast 1 HeopraHu4eckast
XuUMUs» chopMHupoBaHa B IporpaMMe MO0 XUMHUU Ha OCHOBE CUCTEMHOTO IMOAX0Ja K M3YUYCHHUIO
y4ueOHOro Marepuaia M OO0yCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHHUI Ha
ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHM BELIECTBA
paccMaTpUBaAKOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKUX COCAUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U DJIEKTPOHHBIX TMPEJCTABICHUN O CTPOCHHUM BELIECTB.
Csenenusi 00 M3yyaeMblX B Kypce BEIIECTBAaX JAlOTCS B Pa3BUTHM — OT YTIJIEBOJOPOAOB 10
CJIOKHBIX OMOJIOTMYECKHM aKTHUBHBIX COEJUHEHUH. B Kypce opraHnyeckod XUMHUHU MOIy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs MEepBOHAuYaIbHBIC
MPEJICTABICHUS] O XUMUYECKOU CBS3M, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Tox HOBBIM YTIIOM 3peHHsI B TpeaMeTe «XUMHUs» 0a30BOr0 ypOBHS PacCMaTPHBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 00IIero 0Opa3oBaHUS TEOPETUYECKUH Marepual u
dakTosornuecKkre CBEACHUS O BEIIECTBAX U XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XUMHUsD O00yHaroUUMCSl TIPEAOCTABIIAETCS BO3MOXXHOCTh OCO3HATh
3HaYEHHE TMEePUOJUYECKOTO 3aKOHA C OOILIETEOPETHUECKUX U METOJOJOTUYECKUX TMO3HIIMA,
rIy0ke TMOHSATh HMCTOPUYECKOE H3MEHeHHEe (YyHKIMiA 3TOro 3akoHa — OT oOoOmiaromiei a0
OOBSICHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN O BaKHEWIIMX BEILIECTBAaX, UX COCTABE, CTPOCHUH, CBOWCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nornonuasiercs B kypcax 10 w11 kiaccoB 9JeMEHTaMHM  COJEPXKAaHUSA, HMEIOINIMMHU
KYJbTYpOJIOTHYECKUNA M TPUKIATHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMU HayKaMH, pacKpbIBalOT €€ poJib B II03HABATEIbHOM H
MPaKTUYECKON JIESITEIIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHHUIO YBAXEHUSI K MPOIECCY
TBOpYECTBA B 00JACTU TEOPHH U MPAKTUYECKUX MPUIIOKEHUIH XUMHH, TIOMOTAIOT BBIYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIUBATh MHGOPMAIIUIO M MPUMEHATH €€ Ui MOIMOJHEHUS 3HAHUM, pelieHus
WHTEJUICKTYJIBHBIX M DKCIIEPUMEHTAJIBHBIX HMCCIEIOBATEILCKUX 3a/lad. B 1emom coaepxaHue
y4eOHOTro MpeaMeTa « XuMUs» JaHHOTO YPOBHS M3YUYEHHS] OPUEHTUPOBAHO HA (JOPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHYECKON OCHOBBI JUIsI TIOHUMAaHUS (UIOCO(MCKUX MJIeH, TaKUX KaK:
MaTepuaibHOE €IUHCTBO HEOPTaHMUYECKOTO M OPTaHUYECKOr0 MHUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEII[ECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh MIPUPOIHBIX SIBICHHUHN MyTEM IKCIIEPUMEHTA
U pElIeHUs TPOTHUBOPEUYHH MeXAy HOBBIMH (DaKTaMH U TEOPETUYECKUMHU MPEANOCHUTKAMU,
OCO3HAHHE POJIM XMMHUHU B PEIIEHUHU SKOJIOTMYECKHX MpoOJeM, a Takke MpoljaeM cOepexeHHs
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3[JaHUSI HOBBIX TEXHOJIOTHI U MaTepuasos.

B muane pemenus 3agad BOCIHUTAHMS, PA3BUTHS M COLMAIM3AIMHU  OOYYArOITUXCS
MPUHATBIE TPOTPAaMMON IO XUMHUHU TOAXOABl K OMNPEIEICHUIO COACPKAaHUS M TOCTPOCHUS
npeaMeTa mpeaycMaTpuBaloT (OpMHpPOBAHHE YHHUBEPCAIBHBIX YYEOHBIX IEHCTBHM, MMEIOIINX
0a30BO€ 3HAUCHME JIJIsI PA3JIMUYHBIX BUJIOB JACATEIHLHOCTH: PEIICHUs TTPOOIeM, TOUCKA, aHAIN3a U
o0paboTku uHPOpPMAIUU, HEOOXOAUMBIX Ui TPHOOPETEHUs OMNbITa MPAKTHYECKOH U
HCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAOIICH BA)KHOE MECTO B TIO3HAHWN XUMUH.

B mpakTuke npernogaBaHus XMMHH KaK Ha yPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, Tak U
Ha YPOBHE CpeIHero o011ero o0pa3oBaHus, Py ONPEIEICHUH COIEPKATEIbHON XapaKTePUCTUKI
nejaeil u3ydeHusi IMpeaMeTa HanpaBiICHUEM MEPBOCTENEHHON 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércs (QopMUpOBaHWE OCHOB XHWMHUYECKOW HAayKHh Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, PAKTUUECKOMN JIESITEIbHOCTH YeJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJbTypbl. C METONMYECKOM TOYKH 3PEHHUS] TAaKOW MOJXOJ K ONPEACICHUIO LI HM3y4YeHUS
MIpeMETa SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoryiacHO JaHHOW TOYKE 3pPEHUs TJIABHBIMH LETSIMUA W3YUYEHUsS TpEeIMeTa «XUMHUS» Ha
6azoBom ypoBHe (10 —11 ki1.) SIBISIFOTCSL:

. dbopMHpPOBaHHE CHCTEMBl XUMHYECKUX 3HAHUN KaK BaKHEHINIEW COCTaBJISIONIEH



€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JIeXKaT KIIOUYEBBIE IOHATHUSA,
(byH1aMeHTalIbHbIE 3aKOHBI U TEOPUU XMMHH, OCBOCHUE f3bIKa HAYKH, YCBOCHHUE U MOHUMaHUE
CYUIHOCTH JIOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOPUEH
UX Pa3BUTHUS U CTAHOBJICHHUS;

. dopmMHupoBaHHE W pPAa3BUTHE IMPEJICTABICHUH O HAYYHBIX METOJaX IO3HAHHS
BEIIECTB U XUMHUUYECKUX PEaKIUil, HEOOXOIUMBIX JIJIsl IPUOOPETEHUS YMEHUI OPUEHTHUPOBATHCS B
MHUpPE BEIIECTB U XUMHUYECKHX SIBICHHUH, MMEIOIIHUX MECTO B IPUPOAE, B IMPAKTUUYECKOU U
MOBCE/IHEBHOM JKU3HU;

. pa3sBUTHE YMEHHUH U CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAOJIOJACHUEM H
00BSCHEHHEM XMMHUYECKOTO JKCIIEPUMEHTA, COOJII0/IEHUEM IpaBuil 06e30MacHOro oOpalieHus ¢
BELIECTBAMH.

Hapsiny ¢ atum, conepskaTesibHas XxapakTepUCTHUKa Lelel U 3a/1a4 U3y4yeHHs MpeMeTa B
IIporpaMMe 10 XMMUHU YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucteme cpeaHero oduiero oopazoBanusi. CerogHs B MpenoiaBaHuy XUMUU B OOJIbIIEH CTEeHH
OTIAETCS MPEIIOYTEHUE IPAKTUUECKON KOMIIOHEHTE COIEp KaHUsI O0yUEHUs, OpPUEHTUPOBAHHOM
Ha TMOJTOTOBKY BBIMYCKHHMKa OOIe00pa3oBaTeIbHONW OpraHU3alluu, BIaJCIONIEro He HabopoM
3HaHUM, a (PYHKIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CHOCOOaMHU M YMEHHUSMU aKTUBHOI'O
MOJTyYeHUsl 3HAaHUHN ¥ IPUMEHEHUSI X B PEAIbHOM JKU3HU IS PEIIeHUs] TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 9TUM pU U3y4YEHHH MpeaMeTa «XHUMHS» JOMHHHMPYIOIIEE 3HAuYEHUE
MPUOOPETAIOT TaKUe IeNU U 33/1a4H, KakK:

ajanranus o0y4arolMXcsi K  YCJIOBUSIM JUMHAMUYHO  Pa3BUBAIOILIErOCs  MHpa,
dbopMUpOBaHHE UWHTEIJICKTYadbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K C€aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPHUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre y OOYYAIOUIMXCS KIFOYEBBIX HABBIKOB (KIIFOYEBBIX KOMIICTEHIIHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJISl PA3JIMYHBIX BUJIOB JEATEIHLHOCTHU: PEUICHHs Mpoliem,
MOMCKa, aHaimu3a W o00paboTku wuHPOpMaUMU, HEOOXOAMMBIX HJisi TPUOOPETEHHUS OIbITa
JESTENIbHOCTH, KOTOpasi 3aHUMAeT BaXKHOE MECTO B MO3HAHMM XMMHH, a TAKXKe JJISl OLEHKU C
MO3UIUI IKOJIOTHYECKON 0€30ITaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPraHu3M YEJIOBEKA U IIPUPOJIHYIO CPEAY;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN
0o0ydaromuxcs: CInocOOHOCTH CaMOCTOSITENbHO MNPHOOpETaTh HOBBIE 3HAHUS IO XUMHUH B
COOTBETCTBUM C KU3HEHHBIMHM MOTPEOHOCTSIMM, UCIIOIB30BaTh COBPEMEHHbIE HH(POPMAILIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJIn3a Y4eOHOH U HayYHO-TTOMYJISIpHON MH(OpMAlUU XUMHUYECKOTO
COJIEp/KaHUS;

(hopMHpOBaHHE U pa3BUTHE Y O0YUAIOLINXCS aCCOLIMATUBHOTO U JIOTUYECKOTO MBILUIEHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpblEé OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, NPU IJIAHUPOBAHUU U [TPOBEJIEHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaroumxcsi yOeXIEHHOCTM B T'yMaHHCTHYECKOH HalpaBIeHHOCTH
XUMHUHM, €€ BaXHOW POJIM B  pEHIEHHH [JIOOANbHBIX  NIPOOJIeM  palMOHAIBHOIO
IIPUPOJIONOIB30BAaHNUS, IOMOJIHEHNUS JHEPreTUYECKUX PECYpCOB U COXpPAHEHHUS IPUPOIHOTO
paBHOBECHSI, 0CO3HAHUSI HEOOXOIUMOCTH OEpEXHOT0 OTHOIICHHUS K IPUPOJE U CBOEMY 3/I0POBBIO,
a TakXe MPHOOPETEeHUs OMbITA UCIOIb30BaHUS TOTYYEHHBIX 3HAHUHN JUIS TPUHATHS IPAMOTHBIX
pelIeHni B CUTyalusiX, CBA3aHHBIX C XUMHUUYECKUMU SIBIICHUSMU.

MecTo u posb npeaMeTa B y4eOHOM IJIaHe (KOJIN4YeCTBO y4eOHBIX YaCOB, HA KOTOpOe
paccuuTaHa padouyasi MporpaMMa B COOTBETCTBHU C Y4eOHBIM ILUIAHOM, KaJleHJAapPHbIM
y4eOHBIM rpa)uKoMm).

B yuebHOM mane cpemHero o0miero oOpa3oBaHus MpeaMeT «XUMUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOI 061acTu « EcTecTBeHHO-HAYUHBIE IPEMETHI».

O61iee 4yncao yacoB, OTBEAEHHBIX ISl U3yUYEHUS! XUMUU, Ha 0a30BOM ypOBHE CpPEIHETrO
obrrero oopa3oBanus, cocranisier 68 yacon: B 10 kitacce — 34 vaca (1 uac B Hezenio), B 11 kimacce
— 34 yaca (1 gac B HE/IETIO).



2. COAEP)KAHUE OBYYEHMUSA
10 KJIACC
OPI'AHNYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XUMHUH

IIpenmer opraHudeckod XUMHMM: €€ BO3HMKHOBEHME, pa3BUTHE U  3HAYCHHE
B IIOJIyYE€HUHU HOBBIX BEILIECTB M MaTepUasioB. Teopusi CTpOEHUsI OPraHMYECKUX COEAMHEHUN A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKeHUA. CTpyKTypHblEe (DOPMYJIbl OPraHUYECKHUX BELIECTB.
['omosorus, u3oMepusi. XUMHUUECKasl CBSA3b B OPraHUYECKUX COEAMHEHUSX — OJIMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBnenne o0  KJIacCHpHUKAIMM  OPraHWYECKHX  BemecTB. HomeHnkiatypa
OpPraHMYECKHUX COEJIMHEHUM (CucTeMaTHuecKas) M TpUBUAJIbHBIE HA3BaHUS BAXKHEHIINX
IpeJICTaBUTENIEN KIIACCOB OPraHMYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METObl N3YUYCHHs BEIECTB U UX NPEBPALIECHUN: 03HAKOMJICHHUE C
o0pa3liaMu OpraHMYecKUX BEIIECTB M MaTepualaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJEKYJI
OpPraHMYeCKHUX BEIIECTB, HAOIIOJCHHE ¥ ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPIraHUYECKUX BELIECTB IIPU HarpeBaHUM (IU1aBJIeHUE, 0OyTIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJNKaHBL: COCTaB M CTPOCHHME, T'OMOJOTMYECKHM psii. MeraH M 3TaH — IHpocTedine
IPEICTAaBUTEIH ATKAHOB: (PU3MUECKHE U XMMHUECKHUE CBOWCTBA (peaKLMy 3aMEIIEHUs U TOPEHMUS),
HaXO0XJICHNE B IPUPOJIE, IOTyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psiA. DTUJIEH U NMPONUIIEH — MIPOCTEHIINe
IPEJCTaBUTENIN aJIKEHOB: (IUM3MYECKHEe U XUMHUYECKHE CBOWCTBA (pEakUMU TUAPUPOBAHMS,
raJIOr€HUPOBAHUSL, THIpaTalluy, OKUCIIEHUS U OJIMMEPU3aLnN ), TOJIyYeHUE U IPUMEHEHHE.

Anxaauensl: Oytaauen-1,3 u merundyraauen-1,3: crpoeHue, BaXHEHIINE XUMUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [loayueHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOSHMS, TOMOJIOTMUECKUH psifl. ALETHIIEH —
MIPOCTEHIINIA NPEACTaBUTEND aJIKUHOB: COCTAB, CTPOCHHE, PU3NYECKUE U XMMHUECKHE CBONWCTBA
(peaxiuu ruipupoBaHus, raloreHUPOBAHUS, THAPATALUHU, TOPEHHUS ), ITOJTyUYeHHE U IPUMEHEHHUE.
Apensl. beHsoi: cocra, cTpoeHne, GU3NIECKUE U XUMUYECKUE CBOMCTBA (peaKinu
raJJoreHUPOBAHUS M HUTPOBAHMUSA), MTOJyUYeHHE U NMPUMEHEHUe. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuieckue ceoUCmea (peakyuu 2ai02eHUposanUs U HUMpPOBAHUs), NOyUeHue U
npumeHnenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTMueckas  CBSI3b  MEXIy  YINIEBOAOPOJaMH,
MPUHAJISKAIIMMU K pa3IMYHbIM KJlaccaM.

[TpupoHble MCTOUHUKH YIieBOJOpoA0B. IIpupoanblil ra3 u nomyTHble HE(TAHBIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CriocoOs! nepepaboTku HeTH: MePEeroHKa, KPEKUHT (TEPMUUECKUH,
KaTaJuTHueckuil), mnuponu3. IIpoaykrsl mnepepaboTku  HedTH, UX NpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YYECHHUS BELIECTB U UX NPEBPALIEHUIN: 03HAKOMJIEHHE C
oOpa3lamu 1iacTMacc, KayuyykoB U pe3uHbl, kKouiekuuu «HepTs» u «Yromabpy», MoieaupoBaHue
MOJIEKYJT YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BO/IHBIX, IPOBEJCHUE NPAKTUYECKOH pPabOTHI:
MOJTy4YeHHUE STUJIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHble 3agauu.

Boblunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIIECTBA WIIM MPOAYKTa PEaKIMU 0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIIUN).

Kucnopoacoaepxamue oprannyeckue coeJMHEHUs

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHONT M 3TAHON: CTpPOEHHUE, (PU3UYECKHe U
XMMHUYECKHE CBOMCTBA (peakiMM C aKTUBHBIMHM METaJlJIaMM, rajlor€HOBOJOPOJIaMH, TOpEHHeE),
npuMeHeHrue. BogopoHeie cBsi3u MeX1y MOJIEKyJIaMU CIUPTOB. JleficTBUE MeTaHOJa U 3TaHOoJIA




Ha OpPraHu3M YeJIOBEKa.

MHoroaToMHble CHUPTBL. OTWUJIEHIVIMKOJIb M IJIMLEPUH: CTpPOeHHe, (u3nueckue u
XMMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO IIEJOYHBIMU METAJUIaMU, KaUECTBEHHAsI pEaKLMsl Ha
MHOIOaTOMHBIE CHMpTHI). JleiicTBue Ha opraHusM uenoBeka. l[IpuMmeHeHue riaMuepuHa U
STUJICHTJIUKOJISL.

®deHos: cTpOEHHE MOJIEKYNbl, (U3NYECKHMEe M XUMHUYECKHEe CBOMCTBA. TOKCHYHOCTb
¢denona. [lpumenenue ¢enona.

Anpnerunpl U kemonvi. DopManbIeruj, aueTanbIerui: CTPOEHUe, (QU3NUECKUue u
XUMHYECKHE CBOWCTBA (pEakUUU OKUCJIEHMSI M BOCCTAHOBJIEHMS, KAUECTBEHHBIE DPEAKIIUH),
II0JIy4Y€HUE U IPUMECHEHHUE.

OAHOOCHOBHBIE NpeeIbHbIE KAPOOHOBBIE KMCIOTH. MypaBbUHAsI U YKCYCHAasl KMCIIOTHI:
CTpoeHue, pU3NUecKrue 1 XuMUUECKHe CBOWCTBA (CBOMCTBa, o0IIMe 1)1 Kilacca KUCIIOT, peaKus
Tepu(UKaMK), TOoNydeHHe u mnpuMmeHeHue. CreapuHOBass M OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mblia Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOIOILIEE ACUCTBHE.

CrnoxHble 3¢UpbI KaK MPOU3BOIHbIE KaPOOHOBBIX KUCIOT. ['Maposnn3 cinoxHbIX 3¢(HUpoB.
Kupsl. I'maponns xxupos. IIpumenenue xxupos. buonoruueckas posib )KUPOB.

VYraeBojpl: cocTaB, Kiaccuukanus yriaeBoJoB (MOHO-, TU- U monucaxapusl). ['mroko3a
— MPOCTEUIINI MOHOCAXapHJl: OCOOCHHOCTH CTPOSHHSI MOJEKYJbl, (PU3NYECKHEe U XUMHYECKUE
cBolicTBa (B3aumoeicTaue ¢ ruapokcuioMm meau(Il), okucnenne aMmMuayHbIM pacTBOPOM OKCH 1A
cepebpa(l), BoccraHoBneHue, OpOXKEHUE TIIIOKO3bl), HAXOXICHHUE B MPHUPOJIEC, NMPUMEHEHUE,
6uonornyeckas poib. PoTocunTe3. PpyKTO3a KaK H30MEP TIHOKO3BI.

Kpaxman u nemnonos3a kak npupoHblie noaumepbl. CTpoeHHe KpaxMania U LeJUTF0I03bI.
dusnyueckue U XMMUYECKHe CBOMCTBA Kpaxmalia (FHApOiIn3, KaueCTBEHHAs PEaKIUs C HO0M).

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB W WX MPEBpAIllEHU: NPOBEACHUE,
HaOJIIOZICHWe W ONHMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHME CIHUPTOB, KAayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHUPTOB (OKHcIeHuEe 3TaHoia okcuaoMm menu(ll)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue rimuepuHa ¢ ruapokcugoM Mmeau(Il)), anpaernnoB (okucieHue
aMMHUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxkcunom meau(ll), B3anmoseiicTeue kpaxmana
C MOJ/IOM), IPOBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnele 3agaun.

Bblunicnenuss mo ypaBHEHUIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIeCTBa WIIM MPOAYKTa PEaKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKIInn).

A3oTconeprkaliie opraHu4eckie COeIMHEHUS.

AMUHOKHUCIOTEl Kak aMdoTepHble opraHudeckue coenuHeHus. dusmueckue u
XMMHUYECKHE CBOWCTBA AaMHHOKHMCIOT (Ha TMpuMepe TIIuIuHa). buonorndyeckoe 3HaueHHE
aMuHOKUCIOT. [lenTumsl.

benkn kak IpUpOAHBIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTropuyHas U
TpeTUYHasi CTPyKTypa OenkoB. XUMHUYECKHE CBONCTBA O€JIKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHbIE PEaKI[MK Ha OeNKH.

OKClepUMEHTAIbHbIE METO/Ibl U3YYEHHs BELIECTB M HMX NPEBpAIICHUN: HAOMIOACHHUE U
ONHCaHHE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypauusi O€JIKOB MpH HarpeBaHWHU, IIBETHBIE
peakiuu OeIKOB.

BbicokomonekyIsipHbIe COeAUHEHHUS

OcCHOBHbBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUIH: MOHOMEp, MOJHMEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNN, CPEAHssT MoJieKyisipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEpU3alus U MOJTUKOH IEHCAIHSI.

OKCIIEpUMEHTAJILHBIE METO/bI N3YUYECHHs BEIIECTB U UX MPEBPALIEHUIN: 03HAKOMJIEHHUE C
o0pa31amMu IpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyuyKOB.

Me:XnpeaMeTHbIE CBSI3H.

Peanmzanust MexXnpeMETHBIX CBs3el NpU M3y4eHWH opraHudeckoid xumuu B 10 kimacce




OCYILECTBIISICTCS Yepe3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHIH, TaK U

TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYUYHBIE TOHATHS: SIBJICHWE, HAYYHBIM (aKkT, TUHOTE3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMS, TEePHOAUYHOCTh, HAOIIOJCHHE, W3MEpEHUE,
HKCIIEPUMEHT, MO/ICTTMPOBAHUE.

®dusnka: MaTepus, PHEPTHUs, Macca, aTOM, JICKTPOH, MOJICKYJIa, SHEPIreTUYCCKH YPOBEHB,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSTHUE BEIIEeCTBa, (PU3NYECKUE BEIMUUHBI U €IMHULIBI KX
U3MEpPEHUSI.

Buonorusi: kietka, opranusMm, o6uocdepa, oOMEH BEIIECTB B OpraHu3Mme, (POTOCHHTES,
OMOJIOTMYECKHU aKTHBHBIC BelecTBa (OCIIKH, YIIIEBOIBI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIEC TTOPOIBI, MTOJIE3HBIC HCKONIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHo0rHs: MUIIEBbIC TPOAYKThI, OCHOBBI PAIIMOHAILHOTO MTUTAHUSI, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE TPenapaThl, MaTepHajbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHIX
BOJIOKOH.

11 KIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XMMHHU

Xumuueckuil smeMeHT. ATom. Sapo aroma, H30TOMBI. JJEKTPOHHAs 000JI0YKa.
DHepreTUYecKue ypOBHH, IMOTYPOBHUA. ATOMHBIC OpOUTaNy, s-, P-, d- anements. OcoOeHHOCTH
pacnpeneseHns 3JIEKTPOHOB 0 OpOMTANIsAM B aromMax 3JIEMEHTOB IEPBBIX UYETBHIPEX INEPHUOJIOB.
DJeKTpOoHHas KOH(UTYpaLus aTOMOB.

[lepnonnueckun 3akoH u Ilepuoamueckas cucTeMa XUMHUYECKHX dJIeMEHTOB /Jl.
H. MenpneneeBa. CBsA3b NEpUOAMYECKOro 3akoHa M llepmomnueckoil cucTteMbl XMUMHYECKUX
snemenToB JI. . MeHaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOKHBIX BEILIECTB
110 rpyIIam U nepuojam. 3HaueHue NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. Buabl XUMUYECKOW CBSI3M (KOBaJIEHTHAs
HeNoJIsipHasl U TOJIsipHasl, MOHHAs, MeTaJyIMueckas). MexaHu3Mbl 00pa3oBaHUs KOBaJEHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIH M JOHOPHO-aKUENTOpHBIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpUuLaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTHE 0 AUCIIEPCHBIX cUCTEMaX. VICTUHHBIE M KOJIJIOMIHBIE pPACTBOPBI. MaccoBas 107
BEILECTBA B paCTBOPE.

Knaccudpukanusa HeopraHmdeckux coenuHeHud. HomeHkiatypa HeopraHMYeCKHX
BEIIECTB. ['eHeTHuYecKass CBsA3b HEOPraHMYECKUX BEUICCTB, INPUHAICKAIIUX K Pa3JIUYHBIM
KJIACCaM.

Xumnueckas peaknus. Kimaccupukanuss XMMHYECKHX pEaKIMA B HEOPraHUYECKOW u
OpraHNYECKOM XMMHUU. 3aKOH COXPAaHEHHMsI MACChI BEIECTB, 3AKOH COXPAHEHUS U MPEBPALLEHUS
OHEPIUHU IIPU XUMUYECKUX PEaKLIMIX.

CkopocTh peakiiuu, €€ 3aBUCHUMOCTh OT pa3iMuHbIX (hakTopoB. OOpaTHMble peakiuu.
Xumnueckoe paBHoOBecHe. DakTOpPbI, BIUAIOIIME HA COCTOSHUE XHMHMUYECKOIO PABHOBECUS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas nuccorpanusa. CusbHble M cialble 1eKTpoiuThl. Cpena BOAHBIX
PacTBOPOB BEILIECTB: KHUCIAs, HEUTpaJIbHAs, IIETOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKClepUMEHTAIbHbIE METOJbl M3YYEHUS] BEUIECTB M WX NPEBPAIICHUN: JEMOHCTpalus
tabmun «Ilepuonnyeckas cuctema xumuueckux siemeHToB J[. M. MenneneeBa», uzyueHue
MoJielIel KpUCTAIITMYECKUX PEETOK, HAOMI0JeHNe U ONHMCAaHNE JIEMOHCTPAIMOHHBIX U




71ab0paTOPHBIX OMBITOB (pa3ioXKeHHe NEPOKCHIa BOAOPOJa B TMPUCYTCTBUM KaTaIM3aToOpa,
ONpENIETICHUE CPellbl PaCTBOPOB BEIIECTB C MOMOIIBI YHHUBEPCAIBHOIO WHIMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpPOBEIEHUE MPaKTHUECKOW paldoThl «BiusHMe pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTb XUMHUYECKOU pEaKLIMM».

PacuérHpie 3a1aun.

Pacuérpl 1o ypaBHEHHSIM XUMHUYECKUX PEAKIIUI, B TOM YHCJIE TEPMOXUMHUUYECKHUE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MTOHATUS «MACCOBAs JIOJISI BEIIECTBAY.

Heopranuueckasi xumus

Hemeranmnbl. Ilonoxkenue nHemeraiioB B llepuonuueckoit cuctemMe XUMHUYECKUX
snementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHUsI aTOMOB. Dusznueckue CBOICTBa
HEMETAIIOB. AJUTOTPOIHSI HEMETAJNIOB (Ha IpUMepe KUCIOpoa, cepbl, pochopa u yriepona).

XUMUYEeCKHEe CBOWCTBAa BaXKHEHIIMX HEMETauIoB (TajJoreHoB, cephl, a3zoTa, (ocdopa,
yIiiepoJia U KPEMHUS) U UX COCAMHEHUN (OKCUIOB, KUCIOPOACOIEPKAIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCAMHEHUM.

Meramisl. Ilonoxenne meraimios B [leproandeckoil cucTeMe XUMUYECKUX IEMEHTOB /1.
U. MenneneeBa. OcCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000J0YeK aTOMOB MeTaiioB. OOrmiue
¢duznueckue cBoiictBa MeTayyioB. CIUTaBbl METaUIOB. DIEKTPOXUMHUYECKHM PN HaMpsHDKEHUN
METAJLJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJIOB (HATpUM, Kanuid, KaiblHMi, MarHui,
ATIOMUHHM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUM.

O61ue ciocoObl nmony4yeHust MeTamioB. [I[puMeHeHe MeTamioB B ObITY U TEXHUKE.

OKCIEePUMEHTAIbHBIC METOJbl M3YYEHUsl BEIIECTB M HMX NPEBPAIICHHUN. H3yYCHHE
KOJUIEKIIUU «MeTasuibl U CIJIaBbl», 00pa3lloB HEMETAIIJIOB, PEIIEHNE YKCIIEPUMEHTAIbHbBIX 3a/1a4,
HAOJIOJICHUE W OINKMCAHHE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHUE
TUAPOKCH/IA ATFOMUHHUS ¢ paCTBOPAMU KUCJIOT U I1LIEJI0Y€H, KaYECTBEHHbIE PEAaKI[MU Ha KaTHOHBI
METaJlIOB).

Pacuérneie 3a1ayn.

Pacuérel Maccel BemiecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKIIMHM BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponb xumuu B o0ecrieueHnr SKOIOTUIECKON, DHEPTETUIECKOM U MUIIEBOI O€30MacHOCTH,
pa3BUTHUU MeAUITUHEL. [IoHsATHE O HAYYHBIX METOAaX MTO3HAHUSI BEIIECTB U XUMHUYECKUX PEaAKIIHil.

[IpencraBiennst 00 OOMMX HAyYHBIX MPHUHIMIIAX MTPOMBIIUIICHHOTO TMOMyYeHUs
BOKHEHIINX BEILECTB.

UYenoBek B MuUpE BELIECTB M MAaTE€pPUATOB: BaXKHEWILIME CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl IJIs AJICKTPOHHKH,
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaJIbHbIC yI00pEHUSI.

XuMHS ¥ 37J0pOBbE YEJIOBEKA: IMpaBWja HMCIOJb30BaHUS JIEKAPCTBEHHBIX IPEIapaToB,
npaBuia 6e301acHOro HCIIOJIb30BaHUSA npenaparoB OBITOBOM XUMUU
B ITOBCEIHEBHOM JKM3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeaMeTHBIX CBA3€H MpHU U3yuyeHUHU 00Iel 1 HeOpraHMUeCKOH XUMHUH B
11 xmacce oCyIIECTBISIETCS Yepe3 MCIONIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYUYHBIX MOHSTUH,
TaK ¥ TIOHSATHH, SBISIOMNUXCS CUCTEMHBIMHU JUISI OTJICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOmme ecTeCTBEeHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAKT, TUMOTE3a, 3aKOH, TEOpHS,
aHaJIU3, CUHTE3, KIacCU(pUKAIUs, TIEPUOAUYHOCT, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTTUPOBAHUE,
W3MEpPEHHE, SBJICHHE.

®duzuka: maTepusi, JHEPrus, Macca, aroM, 3JEKTPOH, MPOTOH, HEHUTPOH, UOH, M3O0TOI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, YHEPTeTUYECKUM YPOBEHB, BEIIECTBO, TEJO, O0BEM, arperaTHoe




COCTOSTHUE BEIIECTBA, PU3NYECKUE BETUIHHBI M SIUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTema, Ouochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOPHBIE TOPOBL, MTOJE3HbIE HCKOIAEMBbIE, TOTIINBO, PECYPCHI.

TexHonorus:  XUMHYECKass  MPOMBIIUIEHHOCTb,  METAJUIyprusi,  IPOU3BOJACTBO
CTPOUTEIBHBIX MATEPHUAJIOB, CEJIbCKOX03SHICTBEHHOE MTPOU3BO/ICTBO, MUIIIEBASI IPOMBIILIICHHOCTb,
dapmainieBTUUYECKass ~ MPOMBIIUIEHHOCTh,  MPOM3BOJCTBO  KOCMETHYECKHX  IPENapaTos,
MIPOU3BOJICTBO KOHCTPYKLIHOHHBIX MaTepuasoB, AIIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTHUHU.

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O XUMUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaer TpeOOBaHHUS K pPE3yJbTaTaM OCBOEHHUS OOYyYarOUIUMUCS
porpaMM CpeaHero olmiero oopasoBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM).
HayuyHo-meTronn4yeckoii OCHOBOW Ui pa3paOOTKH TUIAHHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-IESTEILHOCTHBIM MOJIXOJ0M B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS MIpeIMeTa « XMMUS» Ha YPOBHE CPEeIHEro 00IIero 00pa3oBaHusl BbIICIEHBI
CJIETyIOIINE COCTABIISIOLINE!

OCO3HaHHE OOYYaIOIIUMUCS POCCHUICKON Tpa’kJaHCKOW HISHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIM4YMe MOTUBAIUU K 00yUYEHUIO;

L[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTU HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TpaJuLui Oa30BON HAYKH XUMUM;

TOTOBHOCTh U CHOCOOHOCTH OOYYAroIIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBEIMH ~ YCTAaHOBKAMH, MPHUCYIIUMH IEJIOCTHOW CHCTEME XHMHYECKOTO
o0Opa3oBaHus;

HAJIMYHE TMPABOCO3HAHUS JKOJOTMYECKOW KYJIBTYPHl M CIIOCOOHOCTH CTaBHTH LENHA M
CTPOUTH KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pPE3yJbTAaThl OCBOCHUS MpeaMmera «XHWMHS» IOCTHTAIOTCS B EIMHCTBE
y4eOHOI M  BOCHMTATENIbHOW JESATETbHOCTM B  COOTBETCTBUUM C TYMAaHUCTHUECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH U HWJACATAMH POCCHICKOTO
TPpaXXTAHCKOTO OOIIecTBa, MPUHSATHIMU B OOIIECTBE HOPMaMU U TpaBUIAMH TOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBIICHHS
JUYHOCTH 00YYarOLIUXCS.

JIMYHOCTHBIE PEe3yJBTATHl OCBOSHHSI MTPEeaMeTa « XUMHUS» OTPAXKAIOT CHOPMUPOBAHHOCTD
OTIbITa TO3HABATETILHON M TPAKTUUYECKON ASSITETFHOCTH 00YUaIOLIUXCS TI0 peaTn3alu MPUHATHIX
B 00IIIECTBE [IEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpakIaHCcKOro BOCIIMTAHMS:

0CO3HAHMS 00YYAFOIIUMHCS CBOMX KOHCTUTYIIHOHHBIX TTPaB U 0053aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOMOPSAKY;

MPEJCTABICHHUS O CONMANBHBIX HOpPMaX W MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOMU JCATEIBHOCTH TPU CO3JJAaHUN YUEOHBIX POEKTOB,
peleHrnr yueOHbBIX U TTO3HABATENbHBIX 33]1a4, BBIMOTHEHUNA XUMHUECKUX KCTIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX
MIPY aHAJIKM3E Pa3IUYHBIX BUJIOB YUEOHOU eSTeThbHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUSI:

[IEHHOCTHOT'O OTHOILEHHS K UCTOPHUYECKOMY U HAyYHOMY HACIEIUI0 OTeUECTBEHHOM
XUMUH;



YBOKEHUS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHUS TOTO, YTO JOCTHKEHHS] HAyKH €CTh Pe3yJbTaT JJIUTENIbHBIX HaOII0/IEeHUH,
KPOMOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYE€HBIX U MPAKTUKOB;

MHTEpeca W II03HABATEJIIbHBIX MOTHBOB B TIOJYYEHHUH U TOCJIEAYIONIEM aHaju3e
uH(GOpPMAIIUU O MIEPEIOBBIX JOCTIKCHUSIX COBPEMEHHOW OTCUECTBEHHOW XHUMHH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMUSI:

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI 0 [IOBEICHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallud, CBSA3AHHbIE C XUMUYECKUMH  SIBICHUSIMH,
U TMPUHUMATH OCO3HAHHBIE PEILICHHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OLIEHUMBAaTh CBOE IOBEJAECHUE M MOCTYIKHA CBOUX TOBAapUUIEH C IMO3ULUHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ATUX MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

MOHUMAaHMsI [IEHHOCTEH 3/I0pOBOTO M 0e30macHoro odpasza KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

cOOMrOICHHST TpaBuiI 0€30MacHOro OOpalICHHsI ¢ BEIIECTBAMHU B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYJAOBOM JIEATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH MPABHJI UHIUBUIYaIbHOTO M KOJJIEKTUBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIOJIEH;

OCO3HAHUS TOCJIEICTBUN M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpEOJICHUS aTKOTOJs,
HapKOTHUKOB, KYpEeHHUs);

5) Tpy/10BOT0 BOCIIUTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-MCCIEI0BATENIbCKONW JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HOH, TBOPUECKOM U IPYTHX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad COIMATIbHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJbI);

MHTEpeca K MPAKTHYECKOMY M3YYECHHUIO MPOo(eccHil pa3MyHoOro poaa, B TOM YHUCIE Ha
OCHOBE IPUMEHEHUs TIPEIMETHBIX 3HAHU 110 XUMUU;

YBaKEHUS K TPYAY, JIOSM TpyJa U pe3yJbTaTaM TPYJI0BOU eATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY HHAMBHIYaJIbHOM TpaeKkTopuu oOpa3oBaHMUs,
Oynyuieit mpodeccuu U peanu3aluyd COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS

9KOJIOTMUYECKH 11€71€c000pa3HOro OTHOIIEHUS K MPUPO/IE, KaK HICTOYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3emIie;

MMOHUMAaHHUS TJI00aIbHOTO XapaKTepa FKOJIOTMUECKUX MPOoOJIeM, BIUSHUS SKOHOMHUUECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIIBHOMN CPEebl;

OCO3HaHHUS HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTUKEHUN XUMUU JJIs1 PELLIEHUS] BOIPOCOB
paIoOHaIBHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPUATHS JACHUCTBUN, MPUHOCSIINUX BPEJ OKPYXKAIOIIEH MPUPOTHON cpelne,
YMEHHSI TIPOTHO3UPOBATh HEOJIArOMpPUATHBIE SKOJOTHYECKHE MOCIEICTBUS MPEANPUHUMACMBIX
JIEMCTBUM U NMPEAOTBPAILATh UX;

HAJIW4YUsl Pa3BUTOTO DKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHUYECKON KYJIbTYpHI, OIBITa
JEATETLHOCTH  DKOJIOTMYECKOW HANpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATENILHON, KOMMYHUKATUBHON U COIIMATBLHON MPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOSATH UACOJIOTHH XeMo(poouH;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKHY;

MMOHUMAaHUS CHEMU(UKH XUMHUU KaK HAayKH, OCO3HaHHs €€ poiu B (HOPMUPOBAHHH
paIoHaIbHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE TMPHUPOJIBI U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN |



pelIeHrur IpoodIeM COXpaHEHUs PUPOTHOTO PAaBHOBECHS,

yOe)KIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUHU JAJISi COBPEMEHHOW LUBUIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)XKHOM POJM B CO3JaHMM HOBOH 0a3bl MaTepHalbHOM
KyJbTYpPBl, PEIICHUH TJI00aIbHBIX NMPOOJIEM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, MHUIICBOM MW HSKOJIOTHYECKOW Oe30MmacHOCTH, B PA3BUTUU  MEIUIUHBI,
o0ecreyeHny yCIOBHM yCIEeUHOTO TpyAa U DKOJOTUYECKH KOM(OPTHOM KU3HU KaXJA0ro djeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHUMAHHUS CYLIHOCTH METOJIOB IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIyYaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBJICHHM OKpPYXKAIOIIEro MUpPa M MPOUCXOIAIIMX B HEM HM3MEHEHHI,
YMEHHS JieTIaTh 00OCHOBAHHBIC 3aKTFOUYCHHUS HA OCHOBE HAYYHBIX (DaKTOB U UMEIOIIUXCS JTAaHHBIX
C LIEJIbIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEIIBHO UCTIOIB30BAaTh XUMHUECKIE 3HAHUS JUIsl pEIICHUs TPoOIeM
B PCAIbHBIX )KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENBbCKON IEATEIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa3oBaHHIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYEHMIO HOBBIX 3HAaHMM 10 XMMHU B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSIM TpyJa B pa3u4yHbIX cdepax npodeccHnoHaTHHON
JIeATEIBbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbI

MertanpeameTHble pe3yJbTaTbl OCBOEHUS y4E€OHOro mnpeamera «XuMUsS» HAa YpOBHE
cpeaHero o01ero oopa3oBaHusl BKIIOYAIOT:

3HayuMble 1 (POPMHUPOBAHUS MUPOBO33PEHUS OOYUAIOLIUXCA MEXKIUCUUIUIMHAPHBIE
(MeXTpeMeTHbIE) OOIIeHAYYHBIE TOHATHUS, OTPAKAIOIINE IETOCTHOCTh HAYYHOW KAPTHHBI MUPa
U crenu(uKy METOA0B [TO3HAHUS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsl, BELIeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (DaKT, MPUHIIMI, TMIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIoBaHKe, HaOII0IeHIe, U3MEpEHHe, IKCIIEPUMEHT U IpyTue);

YHUBEpCaJbHbIE  yueOHble  JIeHCTBUS  (MIO3HaBaTelIbHbIE,  KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obOecreunBaronme (GopMupoBaHue (QYHKIMOHAJIBHOW TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh ~ OOYYaIOLIMXCS ~ MCIIONB30BaThb  OCBOCHHBIE  MEXJIUCIMILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHblE Y4eOHble JEHCTBUS B IIO3HABATEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPa)XKarOT OBJAJEHUE YHUBEPCAJIbHBIMH Yy4e€OHBIMU
[IO3HABATEJIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIECHCTBUAMMU.

OB.TIa)IEHI/Ie YHUBEpPCAJIbHBIMHA y‘l@ﬁHbIMI/I NMO3HABATEJIbHBLIMH I€HCTBUSAMH:

1) 6a3oBble JJOrHYeCKHe TeiiCTBHUA:

CaMOCTOATENbHO (OPMYIUPOBaTh M aKTyalM3UpPOBaTh MPoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIEIATh e JeATEILHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHIKCHHS,
COOTHOCHUTD PE3YNbTAThl ACITEIBHOCTU C MOCTABICHHBIMU 1IEJISIMU;

WCIIOB30BaTh MPU OCBOCHWM 3HAHWUWU TPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIJCISTH
XapaKkTepHble TPU3HAKK TOHATHH ¥ yCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE TIOHSITHS JJI OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHU;

BBIOMpATh OCHOBAHMSI U KPUTEPUH TSI KITACCU(UKAIIMN BEIIECTB M XUMUYECKIX PEaKIIHiA;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY N3YUaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIyKTUBHBIC, JCNyKTUBHBIC, [0 AaHAJOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (OPMYITHPOBATH



BBIBO/JIbI U 3aKJIIOUECHMUS;

IPUMEHSATh B IIPOLECCe MO3HAHUS, UCTIONb3YEMble B XUMHM CUMBOJIMUYECKUE (3HAKOBBIE)
MOJIEINH, PE0OPa30BBIBATH MOJICIbHBIC TIPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) AJIEMEHTA,
XUMHYeckass (GopMmysa, YpaBHEHHE XMMHUYECKOM peakuu — TMpH pPEUIeHUH Yy4eOHbIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIE MOJIECIbHBIC IPEACTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB MU3y4YacMbIX BEILECTB U XUMUYECKUX PEaKLUN.

2) 6a30BbIe HCCIEI0BATENbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAy4YHOI'O IIO3HAHMSI BEUIECTB U XMMHYECKHUX PEaKLINi;

dbopMynaHpoBaTh LENM W 3aJa4d  HCCICAOBAHUS, HCIIOIB30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO C(hOPMYJIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 POPMHUPOBAHHUS TUIIOTE3HI 110 POBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKJICHHIA;

BJIAJICTh HABBIKAMHM CaMOCTOSTEIBHOIO IUIAHUPOBAHUSA W IPOBEACHUSA YUYCHHUYECKHX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUS HA0JII0ATh 3a XOA0M IIPOLECCa, CAMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBaTh OOOOLIEHHS U BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOH HCCIIEAOBATENICKOM W TPOEKTHOW JAEATEIbHOCTH,
HPOSIBJIATH CIOCOOHOCT M TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIleHUs
IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JINYHBIX METO/I0B [TO3HAHUSI.

3) pabora ¢ undopmaiueii:

OPHEHTHUPOBAThCS B PA3IUYHBIX HMCTOYHUKAX WHPOpMaUUU (HAYYHO-TIOMYJISIpHAS
JaUTepaTypa XMMHUYECKOIO COJIEpXKaHMs, CIIpaBOYHble MmocoOusi, pecypcbl MHTepHera),
AHATM3UPOBATh HH(POPMALIUIO PA3TMYHBIX BHIOB U (DOPM IpeICTaBICHHS, KPUTUIECKH OLIEHHBATh
€€ I0OCTOBEPHOCTb U HEMPOTUBOPEUYNUBOCTD;

(dbopMyaHpOBaTh 3ampOChl M MPHUMEHSATh PA3JIUYHBIE METOJBI TPU IOWCKE M O0TOOpE
uHpopMaLnu, He0OOXOAMMOM [T BBINOJIHEHHs YUeOHbIX 3a7au ONPeeEHHOIO THIIA;

NpHOOpETaTh OMBIT UCIIOIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (OpMY Ipe/icTaBiIeHHs] HHPOpMAUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCMOJb30BAaTh HAyuyHBIH $A3BIK B KayecTBE CpeJIcTBa HpU paboTe C XUMHUYECKOMH
uH(popMaluel: TPUMEHATh MEXINpeAMETHble ((pu3nueckue M MaTeMaTHUYecKue) 3HaKU U
CHUMBOJIBI, (hOpMyJIbl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

MCII0JIb30BaTh U MPeo0pa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPE/ICTBA HATIISAHOCTH.

OBjaaaenue YHUBEPCAJIBbHBIMHA KOMMYHUKATUBHBIMU JeHCTBUSIMH:

3alaBaTh ~ BOINPOCHI MO  CYyIIeCTBY oOOCyKJaeMod TeMbl B  XOJe Juaiora
W/UM JUCKYCCUH, BBICKa3bIBaTh HACH, (POPMYIHPOBATH CBOU TMPEIJIOKEHUS OTHOCHUTEIIBHO
BBITIOJIHEHUS IIPEJIOKEHHON 3a1a4u;

BBICTYIIATh C MPE3CHTAIMEN PE3YJbTATOB MO3HABATEIBLHOW JEATEIIBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPM  BBIIIOJHEHUM XUMHUYECKOTO
OKCIIEPUMEHTA, TPAKTUYECKON pabOTHl IO WCCIECIOBAHUIO CBOWCTB H3y4YaeMbIX BEIIECTB,
peanuszanuu y4e0HOTO MPOEKTA u dbopmynupoBath BBIBO/IbI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIICIOBAHNM Ty TEM COTJIACOBAHUSI TIO3UIIMH B X0J1€ 00CYK/ICHUS
¥ 0OMeHa MHEHUSIMH.

OBJ1ajieHNe YHUBEPCAJIBLHBIMH Pery/IsTHBHBIMM AefiCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATh CBOIO IO3HABATEIBHYIO JIE€ATEIBHOCTD,
onpezenss e€ LeIu W 3aJayd, KOHTPOJIHMPOBATh U MO Mepe HEeOOXOIUMOCTH KOPPEKTUPOBAThH
npe/UlaraéMblii alrOPUTM JIEHCTBHI MpPU BBITOJHEHUH Y4YeOHBIX M HCCIEIOBAaTEIbCKUX 33a7ad,
BbIOMpaTh Hanbosee APPEeKTUBHBIN CIIOCOO UX PelIeHUs ¢ YYETOM MOTYUYEHHs] HOBBIX 3HAHUN O



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

HNPEIMETHBIE PE3YJIbTATDI
10 KJIACC

[IpenmMeTHbIe pe3yapTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUsD) OTPakaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOW COCTAaBIIAIONIEH eCTeCTBEHHO-
Hay4YHON KapTHHBI MHUpPA, POJIM XMMHMU B IO3HAHUU SIBIECHUN HpUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHAJIHLHOW TPaMOTHOCTH, HEOOXOAMMOM mist
peLIeHHs] TPAKTUYECKHX 33/1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/J0POBBIO
U IIPUPOJHON Cpene;

BJIQJICHAE CHCTEMOM XMMHMYECKHX 3HAHWMM, KOTOPas BKIIOYAET: OCHOBOIIOJIATAIOIINE
HOHATHUS (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAst 000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHasl), MOJb, MOJSIpHas Macca, MOJIApHBIA O0BEM, YITIEPOAHBIA  CKEINET,
(GyHKUMOHAJbHAS TpyIIa, pajuKal, HU30MEpHs, HU30Mepbl, TOMOJIOTUYECKUNA psid, TOMOJIOTH,
YTJIEBOIOPOAbI, KUCIOPOA U a30TCOAEPIKALUE COCAMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEJUHEHNS); TEOPUU U 3aKOHBI (TEOpHUSI CTPOCHUSI OPraHUYECKUX
BeuiectB A. M. byrminepoBa, 3akoH COXpaHEHMsI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHUS
IPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOJOTMYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30I1aCHOM HCIOJIb30BAHNU BaXKHEHIIINX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIE IPU3HAKY MTOHATUH, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOEHUS U
IIPEBPALICHUI OPraHU4YECKUX COCIUHEHU;

c(OpPMHUPOBAHHOCTh YMEHHUI HCII0JIb30BATh XMMHUUYECKYI0 CHUMBOJIUKY ISl COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) POPMYJT OPraHU4YECKUX BEIIECTB U
YPaBHEHHUH XUMHUYECKHX PEAKINI, N3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPTraHUYECKUX BEILECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABINBAThH MPUHAJICKHOCTb U3yUYEHHBIX OPIaHUYECKUX
BEUIECTB IO MX COCTaBy M CTPOCHHMIO K OIpeneaEHHOMY KJacCy/Tpylmne CoeIuHEeHUN
(YyrneBoJopobl, KUCIOPOJ W  a30TCOJAEp’Kalllie  COEIMHEHHUS, BBICOKOMOJIEKYJISPHbIE
COC/IMHCHUS), JaBaTh MM Ha3BaHUs Mo cucTematnueckoit HomeHkiatype (IUPAC), a rtakxke
NPUBONUTH TPUBHAJIbHBIE HA3BAHUS OT/AEIbHBIX OPraHUUYECKUX BEIIECTB (ITUJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIMKOJb, MNIHLEPHH, (eHoJ, (QopMmalblIeru, aueTanbIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHas KHCIIOTa, OJEMHOBAas KHUCJIOTa, CTeapUHOBAas KHMCJIOTa, TII0K03a, (PpyKTo3a,
Kpaxmajl, LIeJUII0J103a, TIUIIH);

Cc(OPMHUPOBAHHOCTb YMEHHs ONPEAEIATh BUABI XMMHUYECKOH CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOXKEHUS TEOPUU CTPOCHUS OPraHMYECKUX
BemectB A. M. BytiepoBa myiss 0OBSICHEHHUS! 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3OBaTh COCTaB, CTpOeHHE, (u3ndeckue u
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTEIEH PAa3INYHBIX KJIACCOB OPraHMUYECKUX BELIECTB
(MeraH, 3TaH, OSTWICH, MNPOINWIEH, aleTwieH, OyramaueH-1,3, mermnOyramuen-1,3, OeH30.I,
METaHOJI, 3TaHOJI, 3TUJICHTJIMKOIb, NIMIEPUH, (DEHON, aleTalbIeru], MypaBbiHas U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, KpaxMmals, LEeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBAThH
TEHETUUYECKYIO CBSA3b MEXJy HUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKHX pEaKLUUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;



c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HMCTOYHUKHU YIJIEBOJOPOTHOTO CHIPHS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX TEpPepabOTKM W MPAKTUYECKOE MPUMECHEHHUE
IIPOAYKTOB NIEpepabOTKU;

c(OpPMUPOBAHHOCTh YMEHHMI MPOBOAUTH BBIYMCICHUS [0 XUMHYECKUM YPaBHEHHUSIM
(Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIIECTBA MIIM MPOYKTA PEaKIHH 10 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BEIIECTB
WM IIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, WCIOJIB3YEMbIX B XHUMHMHU TMPU HW3YYEHUH BEIIECTB M XHUMHYECKHX SIBJICHUN
(HaOmrofeHue, W3MepeHue, OJKCHEPUMEHT, MOJEIUPOBAHUE), MHCIONb30BaTh CHUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX
C BEILIECTBAMHU U MX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUI COOIIO/IATh MPaBUiIa MOJIb30BAHUS XUMHYECKON MOCYI0H U
71a00paTOpHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHPOBAHHOCTh yYMEHHUH IUIAHUPOBATH W BBINOIHATH XUMHUYECKHUH OSKCIIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPU HArPEBaHUU, MOJIYYCHHUE STUJICHA U M3yYEHHUE €ro
CBOMCTB, KAU€CTBEHHBIC PEAKIIMU OPIraHUYECKUX BEIIECTB, ICHATypalus OEIKOB IPU HarPEeBaHUU,
I[BETHBIC pPEaKIK OEIKOB) B COOTBETCTBUU C MPABUIIAMHU TEXHUKH 0€30IIaCHOCTH MPH 00paIeHnn
C BeIIECTBAaMHU U JIaDOPATOPHBIM OOOPYIOBAaHUEM, MPEACTABIATh PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alMCh YPaBHEHUH COOTBETCTBYIOIIMX PEAKIUHA U (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHATM3MPOBATH XUMHYECKYIO0 WH(POPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (cpeicTBa MaccoBoi nHbopMaluu, IHTepHET U ApyTux);

c(OPMUPOBAHHOCTh YMEHUH COOJIFOJIaTh TIPAaBHJIA 3KOJOTHYCCKU IIEJIECO00Pa3HOTO
noBe/eHHus B OBITY W TPYAOBOM MAESATENBHOCTH B ILENSAX COXPAaHEHUS CBOETO 370POBbS U
OKpYXarolle MPUPOJHON Cpeibl, OCO3HABATh ONACHOCTb BO3JICHCTBUS HA YKUBbIE OpPraHU3MbI
onpeAenéHHBIX OpPraHMYeCKHX BEIIeCTB, MOHMMas cMmbica mokazarens IIJIK, mosicHITh Ha
npuMepax crnocoObl YMEHbIIEHUS U MPEIOTBPALLEHUS UX BPEIHOTO BO3AECUCTBUS Ha OPraHU3M
4eJI0BEKa;

JUIs 00YyYaroIIMXCsl C OrPAaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0pPOBbS: YMEHHE MPUMEHSThH
3HaHMS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUIA;

JUIA CHEeNbIX W CHa0OBUAALIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux (Gopmyit.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOeHMsI Kypca «OOIIas W HeOopraHWueckas XHUMHUD»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOHW COCTABISAIOIIECH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpPA, POJIM XMUMHUHM B TO3HAHUM SBJIEHUN NPUPOABI, B (OPMUPOBAHUU
MBIIUICHUST U KYJIbTYypbl JTUYHOCTH, €€ (PYHKIMOHAIBHONW TPaAaMOTHOCTHU, HEOOXOAMMOMW st
PEIICHUS TPAKTUYECKUX 33]1a4 M KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO
U IIPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOW XWUMHMYECKHUX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIAraroIlne
MOHATHUS (XMMUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OPOUTAIIM aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJIAPHBIH O00OBEM, BaJEHTHOCTH, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKas CBsI3b (KOBaJIeHTHas, WOHHAas, MeETAJIMYECKas, BOJOPOIHAN),
KpUCTAJUIMYECKasi  PElmI€TKa, THUMBl XUMUYECKHX  pPEaKUUd, pacTBOp,  DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, JIEKTPOJUTHYECKAS IUCCOLMALNS, OKHUCIMUTEINL, BOCCTAHOBUTEND, CKOPOCTh
XUMUYECKON PEAKIINU, XUMHIECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS DIIEKTPOTHUTHIECCKOM
auccouranuu, nepuoandeckuii 3akon 1. M. MenneneeBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB,
3aKOH COXpaHEHWsS U IpPEBpalleHHs] SHEPIHMH NpPU XUMHUYECKUX pEeaKklUsax), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUHN S3BIK XMMHH, MUPOBO33PEHYECKHE 3HAHUS, JISKAIIUE B OCHOBE MMOHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHX SIBJICHUN, (JAaKTOJIOTHYECKUE CBEJCHUS O CBOMCTBAX,
cocTaBe, TOJMyYeHUU M 0€30MacHOM HCIOJB30BAHWU BAKHEHUIIUX HEOPTaHMYECKHX BEIICCTB B
OBITY U MIPAKTUYECKON JAEITEIbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEPHBIC MPU3HAKK MOHSATUH, YCTaHABIUBATH
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BATh XMMHUUYECKYI0 CHUMBOJUKY JIJISi COCTABJICHUS
dbopMyll BEIIECTB M ypPaBHCHUU XHUMHUYECKUX PEAKIHHA, CUCTEMATUYECKYI0 HOMEHKIATYpY
(IUPAC) u TtpuBHalbHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKMX BellecTB (yrapHblii ras,
VTIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BEeCTh, HeraméHas M3BECTh, NMHUTHEBAs COJAA, MUPHT U
Apyrue);

c(hOpMUPOBAHHOCTH YMEHUH OMPE/ICNIATh BAICHTHOCTh U CTENIEHb OKHCICHHUS XUMHUYIECKHX
AJIEMEHTOB B COCIUHEHUSIX PA3TUIHOTO COCTABa, BUJl XMMHUECKOH CBsI3M (KOBaJICHTHAS, NOHHAS,
MeTaJIJIN4ecKasi, BOJIOPOAHAS) B COCIUHEHUSX, TUIl KPUCTAJUIMYECKOM pPEHETKH KOHKPETHOTO
BelecTBa (aTOMHAsl, MOJICKYJIIpHAsi, MOHHAs, METAJUTMYecKas), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHMUYECKUX COCIMHEHMUIA;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIUBAThH MIPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K OIpPENeNIEHHOMY KJIAcCy/TPyTIie COeTUHEHNH (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAaJUJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEPHbIE THAPOKCUADBI, COJH);

c(OPMUPOBAHHOCTh YMEHUH pAacCKpbhIBaTh CMBICI TEPHOAWYECKOro 3akoHa [Jl.
. MenneneeBa U JEMOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOIIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

cOpPMUPOBAHHOCTh YMEHHI  XapaKTepu30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3JieMeHTOB 14 mepuonoB [lepuoandeckoil CHCTEMBI XUMHUYECKUX AJIEMEHTOB /.
W. MenzeneeBa, MCMONb3Ys MOHATHS «S-, P-, d-3JICKTPOHHBIC OpOHMTAIN», «IHEPreTUUYECCKHUEC
YPOBHW», OOBSICHITH 3aKOHOMEPHOCTH HM3MCHECHHSI CBOWMCTB XHMHYCCKUX 3JIEMCHTOB M WX
COoeIMHEHUI Mo mepuogaMm u rpynmnam [lepuonnyeckoil cucTeMbl XUMUYECKUX 3JEMEHTOB /.
H. Menneneena;

cOpPMUPOBAHHOCTh YMEHUH XapakTepu3oBaTh (OMUCHIBaTh) OOIIUME XUMHUYECKUE
CBOICTBAa HEOPraHUYECKUX BEIIECTB PA3NIMYHBIX KIIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE
TCHETHUYECKON CBS3M MEXJy HEOPraHWYEeCKHMMH BEIIECTBAMH C IIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaAKIUi;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PHUIIUPOBATH XMMHUYECKHAE PEAKIIUU TI0 Pa3TUIHBIM
npu3HakaM (Y4HCIy M COCTaBy pearupyroliux BEHIeCTB, TEIUIOBOMY d3(PQeKxTy peakiuu,
WU3MEHEHHIO CTETICHEH OKUCIICHHS 2JIEMEHTOB, 0OpPAaTUMOCTH PEaKIINH, YYaCTHIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUH COCTABIATh YPaBHEHUS PEaKIIMid pPa3IMYHbIX TUIIOB, TOJHbIE
U COKpamEHHBIC YPABHCHHS PEaKIMii HOHHOTO OOMEHA, YUHUTHIBAS yCIOBUS, IIPH KOTOPBIX 3TH
peaKIuu UIyT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, IOATBEPIKIAIONINE KadeCTBCHHBIN
COCTaB pAa3NUYHBIX HEOPTaHMUYECKHUX BEIIECTB, PACIO3HABATh OIBITHBIM IMYyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYCCKUX BEIIECTR;

c(hOpPMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii TOCPECTBOM COCTABIICHHS JIEKTPOHHOTO OajaHca 3TUX PEaKIIHiA;

c(hOpMHUPOBAHHOCTh YMEHUH O0BACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakiuu OT
pa3MYHbBIX (DAKTOPOB; XapakTep CMENICHHS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aeictBus (mpuniun Jle [llatense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XWMHUYCCKUE IPOIECCHI, JICKANIUE B
OCHOBE IMPOMBIIIIJICHHOTO MOJYYeHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTD
MPEJICTAaBICHUA 00 OOIIMX HAyYHBIX MPHUHIMIIAX U JKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO
MIPOM3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHH IPOBOJUTH BBIUYUCICHHUS C HCIOJB30BAHUEM TIOHSITHS



«MaccoBasi OISl BEIIECTBA B PAacTBOpPE», OOBEMHBIX OTHOIICHUH Ta30B NpPU XHUMHYECKHX
peaxusx, Macchl BellecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BELIECTBA, Macce WU
00BEMY OJTHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB, TEIJIOBOTO A(PeKTa peakluid Ha OCHOBE
3aKOHOB COXPAaHEHUS MAcChl BEILIECTB, IPEBPALEHUS U COXPAHEHHUS SHEPIUH;
c(hOpMHUPOBAHHOCTh YMEHUI COOJIOIaTh MPaBUiIa MOJIb30BAHUS XMMHYECKON MOCYI0H U
n1abopaTopHBIM 000pYy0BaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BelleCTBAMU B COOTBETCTBHH C
MHCTPYKIUSAMH 110 BBIIIOJTHEHUIO J1a00PATOPHBIX XUMHUUECKUX OTIBITOB;
c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh M BBINOIHITH XUMHUYECKUH HKCHEPUMEHT
(paznoxeHue meEpoKcHIa BOAOPOJAa B IPUCYTCTBUM KaTalM3aTopa, OIPEIEIIEHUE Cpenbl
pPacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATHLHOTO WHIUKATOPA, BIUSIHUE PA3IUNYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEaKUd HOHHOIO OOMEHAa, KaueCTBEHHBIC pPEaKIUu Ha
cynbdar-, kapOOHAT- U XJIOPUI-AaHUOHBI, HA KATMOH aMMOHUS, PEHICHHE IKCIEPUMEHTATbHBIX
3a7a4y no temaMm «Mertamib» u «Hemeramiby) B COOTBETCTBMM € IIPAaBWJIAMU TEXHUKHU
0e30MacHOCTH MpU OOpaIIEeHUU C BEIIECTBAMU U Ja0OPaTOPHBIM 000pYyA0BaHUEM, IPEICTABIATD
pe3yabTaThl XMMHYECKOTO0 JKCIEpUMEHTa B (OpME 3alMCH YPABHEHUIH COOTBETCTBYIOIIMX
peakuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;
c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHATH3UPOBATH XMMUYECKYIO0 HHPOPMALIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpPEICTBa MAaCCOBOI KOMMYHHKAIUU, THTepHET U ApyTux);
c(hOpMUPOBAHHOCTh YMEHU COOJIOATH MPaBUIIa YKOJIOTHYECKH IIeTIECO00pa3ZHOTO
MOBE/ICHUA B OBITY U TPYAOBOM MAESATEIbHOCTH B LEISX COXpPAHEHUS CBOETO 370POBbS U
OKpY Xarollel MpUPOJHON cpesbl, 0CO3HaBaTh ONACHOCTh BO3JEHCTBMS Ha KMBBIE OPIaHU3MBI
onpeAenéHHBIX BEUIeCTB, MOHUMas cMbich mokaszarens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U NPEJOTBPAILEHUS X BPEJHOTO BO3ACHCTBUS HAa OpraHU3M Y€JI0BEKa;
Ui 0OYyYaroIIUXCsl C OrPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS: YMEHHE MPUMEHSIThH
3HaHUS 00 OCHOBHBIX JTOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHIA;
JUIS CJENbIX U ClHa0OBUASIIMX OOYYaroOUIMXCs: YMEHHE HCIONIb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy oO0o3HadyeHuit JI. bpaiinst muis 3anucu XuMU4ecKux (pOopMyIL.



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 opranuydeckoi Xumuu. Teopusi CTpoeHUsI 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 yriieBOI0POIbI 2 (1
2.4 |IIpupojHble HCTOYHHUKH YTIIEBOJIOPOIOB 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. Ci0KHbIE 3P 7 1 (01
3.3 |YrneBonbt 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 HPOTrPaMMBI KonnyectBo yacoB DnexkTpoHHbIe (1I(POBHIC)
/1 Bcero| Kourtponbubie | Ilpaktnueckue 00pa30BaTeNILHEIC PECYPCHI
paboThI paboThI
Pa3znen 1. TeopeTnyeckue OCHOBbI XHMHUH
1.1 Crpoenue atomoB. [leproanyeckuii 3akoH u [lepuoanyeckas 3 (]
crucrema Xumuueckux 3nemeHToB /. 1. MenneneeBa
1.2 |Crpoenue BemecTBa. MHOrooOpasue BElIecTB 4 [m
1.3 | Xumuueckue peakuuu 6 1 1 [
Hroro no pazneny 13 (1
Pa3nes 2. Heopranmyeckasi 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 |

5. MMOYPOYHOE IINIAHUPOBAHMUE 10 KJIACC




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

1 |[[[IpeameT opraHu4eCcKOi XUMHH, ¢€ BOSHUKHOBCHHUE, 1 (]
pa3BUTHE U 3HAYCHHUE] ]

2  |[[Teopus cTpoeHHs: OpraHUYEeCKUX coenHeHuil A. M. 1 (1
bytnepoBa, e€ OCHOBHBIC TIOJIOXKCHNUA | |

3 |[[IIpexncraBnenune o xiaccu(pUKAMNA OPraHMYECKUX BEIIECTB. 1 (1
Homenkiatypa (cucremaTudeckasi) 1 TpUBUAJIbHbBIC HA3BaHUS
OpraHUYECKUX BEIIECTB] |

4 ||[[AnkaHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH psi] ] 1 (1
[[Meran u 3TaH — MPOCTENIIIE IPEACTABUTEIIN aIKaHOB] | 1 [
[[AnkeHBI: cocTaB M CTPOCHHUE, CBOICTBA] ] 1 (1

7 | [[OTuneH u nponuieH — NpOCTENIINE IPEACTaBUTENN 1 (1
AJIIKEHOB] |

8 [[TIpakTuueckas padota Ne 1. «IlosyueHue sTuieHa U 1 1 (1
M3yUYEHUE €ro CBOMCTBY ||

9 |[[Anxanuensl. Byranuen-1,3 u metunOyramuen-1,3. 1 (1
[TosryyeHrne CUHTETUYECKOTO KayuyKa U pe3uHbI] |

10 [[AnkuHBI: cOCTaB U OCOOEHHOCTH CTPOEHUS, 1 [
TOMOJIOTUYECKHUH PsAll. ATIETUIICH — TPOCTEHTITHI
MpeACTaBUTENb AIIKUHOB] |

11 |[[Beruucienus mo ypaBHEHHIO XUMUYECKOU PeaKITiu] | 1 (]

12 ||[[Apensi: 6en30 u Toayos. TOKCHYHOCTH apeHOB] ] 1 (]

13 |[[T'eneTnueckas cBA3b YIIIEBOAOPOIOB, IPHHAIICIKAIIIX K (1
pa3IMYHBIM Ki1accam||

14 |[[TIpupoaHbIe HCTOYHUKH YTIICBOJOPOIOB: MPUPOAHBIA ra3 u || 1 [1

MOIMYyTHbIE HEPTIHBIE ra3bl, HEPTH U MPOIYKTHI €&

nepepaboTku||




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 TPON3BOIHBIE 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 IpUPOIHBIE BHICOKOMOJIEKYJIISIPHBIC 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 anmeMeHT. ATOM. DieKTpOHHAast KOHPUTYpaIUs 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 SHEPTHHU MTPH XUMHUECKHX
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 quccouuanus. [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 COJICH ] |
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 CBOHCTBA HEMETAILIOB. AJUTOTPOIHS HEMETAJIOB 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 PEaKIUi 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




YUEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOILIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHHUKA

* Xumus, 10 kmace/ INabpuensu O.C., Octpoymo WN.I'., CnagkoB C.A., AKuHOHEpHOE
obmectBo «M3naarenscTBO «IIpocBemenne»

» Xwumus, 10 kmacc/ Kysnenosa H.E., I'apa H.H., JIéBkun A.H.; mon pempakuueit
npodeccopa KaproBoit A.A., Akunoneproe oomectBo «M3narenberBo «IIpocBemenuey

* Xumusa, 10-11 xmaccel/ Xypun A.A., AkmuoHepHoe obmectBo «l3marenscTBo
«ITpocBemenne»

* Xumus, 11 kmacc/ INabpuensu O.C., Octpoymo WN.I'., CnagkoB C.A., AKuHOHEpHOE
obmectBo «M3maarenscTBO «IIpocBereHmne»

» Xwumus, 11 kinace/ Ky3nenosa H.E., JIéskun A.H., llatanoB M.A., AKIIMOHEpHOE
obmectBo «M3marenscTBO «lIpocBenieHne.

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJIA

I'abpuensu O.C., OctpoymoB WN.I'; CiagkoB C.A., Xumus. YueOnuk ans 10 knacca. M.:
AO «M3narenbctBo «IIpocBemenuey, 2020 r.

I'abpuensn O.C., Sxymesa A.B. Xumus 10 knacc. Pabouast Terpanp. k yueOHuky O.C

INabpuensna. «Xumusy». 10 kiacc 0a30BbIil ypoBeHb»- M.AO «M3aarensctBo «lIpocBemenue».
2020 r./

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETHU
HUHTEPHET

WHTepHET-pecypchl Ha PYCCKOM SI3BIKE:

1. http://www.alhimik.ru  TlpencraBieHsl  cienyrooume  pyOpUKH:  COBETHI
aOUTYpPHEHTY, YUUTEIIO XUMHH, CIIPABOYHUK (OYCHb OOJbIIAs MOA00PKA TAOIHII U CHPABOYHBIX
MaTepUalioB), Becesiasi XHMMUsS, HOBOCTH, OJIMMIHMAJIbI, KyHCTKamepa (Macca HHTEPECHBIX
UCTOPUYECKHUX CBEIICHUIN).

2. http://www.hij.ru Xypuan «XuMUS W KH3HB» TMOHSITHO W 3aHUMATEJIbHO
pacckasbiBaeT 000 BCEM MHTEPECHOM, YTO IMPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html 3Onekrponnsiii xypHan «XHMHUKH |

XUMHA», B KOTOPOM IMPEACTABIICHO MHOKCCTBO OIIBITOB 110 XMMUU, 3aHUMAaTECIIbHOM I/IH(l)OpMaIII/II/I,
HO3BOJ'I}II-OI_I_I€I\/’I YBJICYL YYCHHUKOB 3KCHCpI/IMeHTaJ'H:>HOI‘/’I YacCTbIO IMPEAMCTA.

4. http://c-books.narod.ru BeceBo3morkHast turepatypa mo XUMHUH.
5. http://www.drofa-ventana.ru /3BecTHoe H31aTE€NbCTBO YYEOHOW JIHTEPATYpBHI.
HoBUHKHHAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHHUT IO XUMHHU.
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,

WILTIOCTPUPOBAHHBIIKCIIEPUMEHTOM.

HHTepHEeT-pecypc Ha aHTJIMICKOM SI3BIKE:

1. http://webelementes.com ComepKUT HCTOPHIO OTKPBITHS W OINKCAHWE CBOWCTB
BCEX XUMHYECKHX DIIEMEHTOB. ByieT mosne3eH uist 00y4aronixcst sI3bIKOBBIX MIKOJ M KIIACCOB, TaK
KaKCOJICP)KUT HA3BaHMUS DJIEMEHTOB U BEIIECTB HA PA3HBIX SI3BIKAX.

Kpurepun onieHuBaHMA KOHTPOJIbHBIX padoT:
OtMmeTKka «5» CTaBUTCS, €CIIU:

> paboTa BBINIOJIHEHA MTOJTHOCTBIO;
> B JIOTMYECKUX PACCYKIACHHUSIX U 00OCHOBAHUH pELICHUS HET POOEJIOB U OMIHNO0K;
> pellIeHre He COIEP)KUT HEBEPHBIX MAaTEMaTHUECKUX YTBEPKIACHHUH (BO3MOXKHA

OaHa HCTOYHOCTD, OIIMCKA, KOTOpast HE ABJIACTCA CICACTBUCM HC3HAHUS UM HCTIOHUMAHHA


http://chemistry-chemists.com/index.htmlЭлектронный
http://c-books.narod.ru/
http://schoolbase.ru/articles/items/ximiyaВсероссийский

yueOHOro MaTepuana).

OT1MmeTKa «4» CTAaBUTCS B CICAYIOMIUX CIIyYasx:

> paboTa BBINMOJIHEHA MMOJTHOCThIO, HO 0OOCHOBAHMSI IIAarOB PEIICHHS HEJOCTATOYHBI
(eciimymeHnne 000CHOBBIBATH PACCYKICHUS HE SBIISIIOCH CHICITUATBHBIM 0OBEKTOM IMPOBEPKHU);

> JOTMYIIEHb OJHa OmMOKa WM €CTh JiIBa — TPH HEAOo4€éTa B BBIKJIAIKAX,
PUCYHKaX MYepTexkax Win rpadukax (eciy 3TH BUIbI padOT HE SABJSUIUCH CIIEITUATLHBIM 00bEKTOM
MIPOBEPKH);

> BBITIOJTHEHO 0€3 HEeJIOUETOB HE MEHEE TPEX YETBEPTHIX 3a/IaHUU.

OTtMeTKka «3» CTaBUTCH, €CIIH:

> JOTyIIeHo Oosiee OAHOM OIIMOKHY MK 00Jiee IBYX — TPEX HEAOUETOB B BBIKJIAIKAX,
yepTrekax WM Tpadukax, HO o0Oydaromuics o0J1agaeT o0sA3aTeIbHBIMA YMEHHUSMU TI0
IIPOBEPSIEMOUTEME,

> 0€3 HEeJJ0UETOB BHITIOJIHEHO HE MEHEE MTOJIOBHHBI PA0OTHI.

OTMeTKa «2» CTaBUTCS, €CIIHU:

> JIOTYIIIEHbI CYIIIECTBEHHbIE OLIMOKH, T0Ka3aBIlINE, YTO yJallluiics He 00agaeT
00s13aTeNIbHBIMU YMEHUSIMU 110 JAaHHOH TeMe B IIOJTHOU Mepe;

> IIpaBUJIbHO BBIITOJIHCHO MCHEC ITOJIOBUHDBI pa6OTBI.



