MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUMCKOM ®EJEPAIIUU
MyHununajabHoe oopazoBanue: I'eoprueBcKuil rOpoaACKoOl OKPYr
I'ocynapcrBeHHOe Ka3eHHOe 0011€00pa30BaTeIbHOE YUPeKICHUE
«Cpennsisi 001eoOpasoBaTe/ibHas MKoJIa Ne 4
NPU UCTIPABUTEIBHOM y4pe:KIeHUHU

(TKOY COIII N\ 4 upu )
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
[IpoTokon 3acegaHus MIKOJbHOTO [IpoTokon 3acenanus Hupexktop 'KOY COII Ne 4
MO yuuTteneit MaTEMaTUYECKOTO U | IleAarorudeckoro cosera | npu UY
e-H ukiIoB Ne 1 ot 29.08.2023 1. Ne 2 o1 30.08.2023 1. 10
pioB A.A./
PyxoBonurens MO
/OBcsHHUKOB E.M./ [Tpuka3z Ne 40 ot 31.08.2023 1.
PABOYAS ITPOT'PAMMA
(ID 2304713)

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

115t ooyyatromuxest 10 — 11 kimaccos

Moanuncano undgposoii noanuceo: Opnos
Anexceii AnekcaHapoBuY

DN: E=uc_fk@roskazna.ru, S=77 Mocksa, H
10N1=7710568760, OrPH=1047797019830,
STREET="B0/bLU0I1 3N1aTOYCTUHCKMIA nepeynok, A. 6, cTpoexne 1",

H

L=r. Mockea, C=RU, O=KazHaueiicto Poccuun, CN=KazHaueicTso
Poccun

lpuymHa: A yTBepaun aToT JOKYMEHT

[Mata: 30 OkTs6pb 2023 1. 11:08:48

CocraBuTeib IIpOorpaMMmalI:

Jlornnosa Ojpra AHaTOJIbLEBHA
(Damunus, ©Msi, OTYECTBO)

KBanudukarus: Beiciias
Ilemarornueckuii crax: 39 et

CT. AJIekcaHapuiickas, 2023



HHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOTo peiMeTa «XUMUs Ha YPOBHE CpeHEro 0011ero o0pa3oBaHus
COCTaBJICHa Ha OCHOBe TpebOoBaHmii k pe3yabraram ocBoeHUss GOII COO, npeacTaBieHHBIX B
OI'OC COO, a Taxxke ¢penepanpHoOil paboueil mporpaMMel BocnuTanus, ¢ yuérom Konuenun
npenofaBaHusl ydeOHOro mpenMera «XuMus» B 00HIC00Pa30BATENBHBIX  YUPEKICHUAX
Poccuiickoit ®@enepanuu (yrBepkaAEHHON perieHreM Kosuierun MunucrepctBa [Ipocsenienust
Poccuiickoit @enepanuu ot 03.12. 2019 1. Ne IIK-4BH) M TOMJICKUT HEMOCPEACTBEHHOMY
IIPUMEHEHHUIO ITpH peanu3anuu ods3arensHoi yactu POIT COO.

Hopmarusnas 0a3a:

1. ®enepanbubiii 3aK0H «O0 o6pazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 Ne 273-03
(c usMeHeHusiMH ¥ gonosiHeHus MU oT 24.09.2022 Ne 371-D3);

2. ®enepanbhbiii 3akoH OT 21.07.1993 roma Ne 5473-1 «OO0 yupexIeHHUSX W oOpraHax,
UCTIOJHAIONINX HaKa3aHMsI B BHJIC JIMIICHUSI CBOOOIBI» (C M3MEHEHUSMH U TOTIOJIHEHUsIMU OT 11.
06.2022 1. Ne 170-93.);

3. ®epepanbubiii 3ak0H 0T 31.07.2020 Ne304-D3 «O BHeceHuu n3menennii B GenepanbHplii 3aK0H
«O06 obpazoBanuu B Poccuiickoii denepanum» mo BONpocaM BOCIHUTAaHHUS O0YYarOLIUXCs, BO
ucnonHenue nopyuenuit IIpesuaenta PO ot 23.02.2018 Ne I1p-328 m.1, ot 20.12.2020 Ne Ip-
2182;

4. ®enepanbHbIi rOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEIHETO 00IIero o0pa3oBaHusl,
YTBEpKACHHBIN MprkazoM MunuctepcTBa oopasoBanus 1 Hayku PO ot 17 mas 2012 r. Ne 413.
5. [Ipuka3z Munucrepcta npocemienust PO ot 12.08.2022 Ne 732 «O BHeceHUM U3MEHEHUM B
(benepanbHbII TOCYJapCTBEHHbIN 00pa3oBaTeNbHbINA CTAaHIAPT CpeJHEro odIiero odopa3oBaHus,
yTBEpXKACHHbIN NpukazoM Munuctepcersa npocserieHust PO ot 17.05.2012 Ne413»;

6. Ilopsnok opraHuzany M OCYILECTBJIEHHS O0Opa30BaTEIbHOW AEATENHOCTU M0 OCHOBHBIM
00111€00pa3oBaTeNIbHBIM MPOTpaMMaM — O0pa30BaTEIbHBIM IpPOrpaMMaM HayaJlbHOTO OOIIEro,
OCHOBHOTI'O O0ILIEro U CpeIHero oo1iero oopa3oBaHus, yTBepkKAeHHbIN NpuKka3zoM MuHUCTEpCTBA
npocseuienust Poccuiickoit ®@enepanuu ot 22.03.2021 Nel 15;

7. denepanbHas obpa3zoBaTeabHas IporpaMmma cpeHero odmiero oopasoBanus (nanee — GOIT
COO), yrtBepxkaeHHas mnpukazoM MuHHCTepcTBa mpocBemienus Poccuiickoit deneparuu ot
23.11.2022 Ne 1014;

8. [Ipuka3 Muntocra Poccuu u MunucrepcTBa o0pazoBanus 1 Hayku Poccuiickoit @enepanuu ot
06 nmekabps 2016 r. Ne 274/1525 «O6 yrBepxkaenuu Ilopsiika opraHuzanuyl IMONTy4eHHUs
HAYyaJbHOrO OOILEro, OCHOBHOTO OOIIEro U CpeaHero ooOmero o0pa3oBaHUS JIMILIAMH,
OTOBIBAIOLIMMHU HaKa3aHHE B BUJE JUIIECHHUS CBOOOJIBD (C U3MEHEHUSIMU U JJOMOTHEHUSIMHU oT 20.
12.2018 1. Ne 274/331-®3);

9. denepanbHBIl NepeueHb YUYEOHHMKOB, JOMYLIEHHBIX K MCIIOJIB30BAaHUIO MpPU pealnu3aluu
MMEIOLINX FOCYAapCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTeIbHBIX POrpaMM HayalbHOIO OOIIEro,
OCHOBHOT'O 0OIIET0, CpeAHero oouero oO0pa30BaHUS OpPraHU3ALUSMH, OCYILECTBISIOUIMMU
00pa30oBaTeNbHYI0 JESATENbHOCTh U YCTAaHOBJIEHHUS TMPEAEIbHOTO CpOKa HCHOJIb30BaHUS
y4eOHUKOB, YTBEP)KICHHbII pHka3oM MuHHcTepcTBa npocselenus Poccuiickoit @eneparuu ot
21.09.2022 Ne 858;

10. OcHoBHas oOpa3oBarenbHas nmporpamma cpegsero oouiero oopazosanus [ KOY COIL Ne 4
npu Y (10-e kmaccel, B cooTBeTcTBUHM ¢ TpeboBaHusiMu oOHoBieHHOro ®I'OC COO, ®OII
COO0);

11. Honoxenne I'KOY COILI Ne 4 npu Y o nopsinke pa3paboTKu U yTBEpKACHUS pabounx
IporpaMM IpeMETOB, ANEKTUBHBIX KypcoB 1o Beibopy 'KOY COLI Ne 4 mpu NY;



[Iporpamma 1mo XuMuM Ha YPOBHE CPEIHET0 OOIIero 0Opa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBannu B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalbHOi 00pa30oBaTENbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoii denepanuu, pean3yomnuXx OCHOBHBIE
oOpa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTAHMS B
Poccuiickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacniopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY IIOJIX0/10B K pa3pabOTKe IpOrpaMMbl IO XUMHH, K ONPEIEICHUIO 001l cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUSI O0YYAIOMIMXCS CPEICTBAMH YYeOHOTO mpeamera «XuMHUsD)
st 10—-11 xiaccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyabHbIe monoxenuss @PI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZep KaHus, Pe3yJIbTaTOB 00y4eHuUs U TpeOOBAHUI K YPOBHIO
IIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, TMOJy4aeMoO€ BBIMTYCKHUKaMH  001eo0pa3oBaTeaIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alui Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIHX LIEJTOCTHON CUCTEME XMMHUYECKOTr0 00pa30oBaHus. DTH IEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xummudeckoe oOpa3oBaHME OOy4YarONIMXCSl HA YPOBHE CpPEIHEro oOIIero
00pa3oBaHus CPEeICTBAMU Yy4eOHOIO mpeaMeTa «XUMUsA», COAEPIKaHUE U ITOCTPOEHUE KOTOPOIro
OlpejiesieHbl B MPOrpaMMe MO XUMHHM C Yy4€TOM creuu(uKd HayKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUM IPUPOJIbI U B MaTEpUAIbHOM JKU3HU OOILECTBA, a TAKKe C yuéToM OOLIMX Lienel u
IOPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOYI0 pOjib B COBPEMEHHOMU
LUBUJIN3AlMH, B CO3/IaHUH HOBOM 0a3bl MaTepHalbHOM KyabTypbhl. OHa BHOCUT CBOHM BKJIaJa B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpY’KaroleM MUpPE KaK O €MHCTBE MPUPO/IbI U YeNIOBeKa, KOTOpoe (OpMUPYETCS B XUMHUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIET0 MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUSI.

TecHO B3auUMOZIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThEMJIEMON
YaCThl0 MUPOBOU KYJBTYphl, HEOOXOAUMBIM YCIIOBHEM YCIEUIHOTO TPyJAa U KM3HHM KaKJIOTo
wieHa oOumiectBa. CoBpeMeHHass XMMHs Kak Hayka co3uJaTelibHas, KaK HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBjl€Ha Ha pelleHHe [JI00ANbHBIX Npo0JieM YCTOHYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — ChIPHEBOM, SHEPTeTUYECKOM, MUIIIEBOM, IKOJOTHUECKOM O€30MaCHOCTH U OXPaHbl
3/10pOBBA.

B coorBercTBUM ¢ OOUIMMHM LENSIMM M IPUHLMIIAMHU CpeIHEro obIero oOpa3oBaHUA
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypPOBEHb U3YUYEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuXcs, HEOOXOAUMYIO UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiromiuMu  ipeaMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMUA» 1 «OO011ast 1 HeOpraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0A230BOM HAyKU: CUCTEMa 3HaHUI MO HEOPraHMYECKOW XMMHUU (C BKIIOUYECHHEM
3HaHUU U3 001IEH XUMHUH) U OpraHnyYecKor XxumMuu. PopMHUPOBAHNE TaHHOM CUCTEMbI 3HAHUN TTPU
M3YYEHUHU TpeaMeTa o0ecredrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3usi BEIIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHUH.



CrtpykTypa conepkanus KypcoB — «Opranndeckas xuMusi» U «O011as 1 Heopranuyeckas
XUMUS» ¢(hOpMHUpPOBAHA B MPOTPaAMME IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHUEM 3HAHHWI Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIIeCTBa
paccMaTpUBaKOTCSI HAa YPOBHE KJIIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMYECKHUX M DJIEKTPOHHBIX IPEICTABICHUNA O CTPOCHHHU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YTJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpPOBHE OCHOBHOrO OOIIEro 00pa3oBaHUsl INEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBAETCs
W3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUUYECKHM MaTepuan u
(dakToNIOrHUeCKre CBEACHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKask XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HaYEHHE IMEePUOJUYECKOr0 3aKOHA C OOIIETeOPEeTHYECKUX WU METOJOJIOTMYECKUX TMO3HIIMIA,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT o0oOmiaromieil 1o
OOBSACHSIOLIEH U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
jononHsAercs B Kypcax 10 wum 11 KkiaccoB »ieMeHTaMu  COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYCCKHIA H TPUKIAJTHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHHU C JPYTMMHM HayKaMH, PAacKpbIBalOT €€ pOJIb B II03HABAaTEIbHOW U
MPAKTUYECKON JEsTeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYCCKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHAITH € JUIsl TIOMIOJHCHUS 3HAHUHN, PEIIeHUs
VMHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEA0BATENbCKUX 3a7ad. B nemom conepkanue
yuebHoro mpeamMeTra « XUMUs) TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00y4JaromnXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsI PUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILIECTB UX COCTABOM U CTPOECHHEM, ITO3HABAEMOCTh MTPUPOIHBIX SIBJICHUNA MYTEM DKCHEPUMEHTA
U pelIeHUs TPOTHBOPEUMN MEXIy HOBBIMU (paKTaMU U TEOPETUUYECKUMHU MPEANOCHUTKAMU,
OCO3HaHHE POJIM XUMHUU B PEIICHUH IKOJOTUYECKUX MPOONieM, a Takke MpodieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPhS, CO3IAHUS HOBBIX TEXHOJIOTUIA U MAaTEPHUAJIOB.

B nnane pemenus 3a1a4 BOCIIUTAHUS, PA3BUTHS U COLUATIA3AIIUN 00YUYaIOIIUXCS IPUHSITHIC
[POrPaMMOMN IO XHMHHU IIOAXOAbl K OIPEIEICHUID COJIEPNKAHUS U IOCTPOCHUS IpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX NEUCTBUM, HMMeroImuX 0a3oBoe
3HAUYEHHWE IS Pa3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHs MpoOJieM, TMOWCKa, aHalu3a |
o0paboTku uHPOpMaAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHUs OMNbITa MPAKTUYECKOH U
HCCIIEIOBATENILCKON EATEIIbHOCTH, 3aHUMAOIIEN BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 001Ier0 00pa3oBaHus, TP ONPEACIICHUN COICPKATEIHPHON XapaKTEPUCTHKN
nened W3y4deHus MpeAMEeTa HanpaBiICHUEM TNEPBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO
npu3Haércss (OPMUPOBAHME OCHOB XHUMHYECKOW Hayku Kak oOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUUYECKOMN JEATEIIbHOCTH YEJI0BEKA U KaK OJTHOr0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOYKH 3PEHUS TAaKOW MOAXOJ K ONPENEICHHIO IeJel H3y4eHUs
MpeIMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHMs TJIABHBIMHU LIEJSIMU W3Y4YEHUs MpeaMera «XuMHUs» Ha
6azoBoM ypoBHe (10 =11 xJ1.) ssBASIFOTCS:



e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKHX 3HAHMM KakK Ba)KHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
¢dbyHIaMeHTallbHbIEe 3aKOHBl M TEOPUHM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOEHUE U
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HICTOPHEH WX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B IPUPOJE, B IPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JESATEILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHas XapaKTepUCTUKA LIeJeil U 3aJa4 U3y4yeHus MpeaMeTa B
porpaMMe 1o XUMHUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPUTETAMU B
cucTeMme cpeaHero odmiero oopasoanus. CeroHs B MPENojaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTIa€TCs MPEIOYTEHUE IPAKTHICCKONH KOMITIOHCHTE COJIeP KaHUs O0yUICHUS, OPUCHTHPOBAHHOMN
Ha TOJATOTOBKY BBIMYCKHHKAa OOIIE00pa30BaTEIbHON OpraHHU3alliM, BIAJCIONIET0 HE HaOOpOM
3HaHUH, a (DYHKIMOHATBHOM T'PaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MIOJTyYEHUS 3HAHUH Y IPUMEHECHHMS HX B PEaTbHOM KU3HU JJIs PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBia3u ¢ 3TUM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

ajanTanus o0y4aromuxcs K YCIOBUSM TMHAMUYHO Pa3BUBAIOILErOCs MUpa, OpMUPOBAHKE
WHTEIUICKTYaTbHO Pa3BUTONM JIMYHOCTH, TOTOBOH K CamMo0Opa3oBaHUIO, COTPYIHUYCCTBY,
CaMOCTOSITCIILHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX XU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dbopMupoBaHue Yy OOYYarOIIMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIINN),
UMEIONNX YHUBEPCAIBHOE 3HAUYCHUE JIJISl PA3IIMIHBIX BHJIOB JICATEIBHOCTH: PEIICHUS TIPOOIIeM,
MOMCKA, aHaimu3a W o00paboTKku WHGOpPMAIUU, HEOOXOMUMBIX ISl MPUOOpPETEHUs OIbITa
JESITSIIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IMO3HAHWW XUMUH, a TAKXKe I OICHKH C
MO3UIUI IKOIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIONB30BaTh COBPEMEHHbBIE NH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHONU HH(DOPMALIUKA XUMHUYECKOTO
COJIEpKAHUS;

BOCTIUTAHHE Y 00yJArOIINUXCS YOXKIEHHOCTH B TYMaHUCTUICCKOW HAITPABICHHOCTH XUMUH,
e€ BaXHOW pONM B pEUICHUH TI00ATbHBIX MPOOIEM PAMOHATBHOTO MPHUPOAONOIB30BAHUSA,
MOTIOJTHEHUSI YHEPTETHUYECKUX PECypCOB M COXPAHEHHs MPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HEO0OXOAMMOCTH OEpPEKHOTO OTHOIIICHUSI K TIPUPOJIC U CBOEMY 3/I0POBBIO, a TAK)KE IPHUOOPETEHUS
OTIBITa HMCITOJIb30BAHMS TIOJYUYEHHBIX 3HAHWH JUIS MPUHATHS TPAMOTHBIX PEIICHUN B CHTYAIIHsIX,
CBSI3aHHBIX C XHUMHUYECKUMU SIBICHUSMHU.

B yuebnoM mmane cpemHero obmiero obpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nmacTu «EcTeCcTBeHHO-HAyUHBIE TPEIMETHI».

OO0miee 9MCIIO YacoB, OTBEACHHBIX NIJISI M3YUYCHHUs] XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, cocTaBiser 68 yacos: B 10 kinacce — 34 gaca (1 yac B Henento), B 11 kiacce
— 34 4aca (1 gac B HezemIO).



COJAEPKAHUE OBYYEHMUA 10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHUH

[IpenMer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (DOPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMU4ecKas CBSI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OPraHuIecKUX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIIUX IPEICTaBUTENEH KIIacCOB
OpPraHUYECKHUX BEILECTB.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEILECTB MPU HArpeBaHUU (IJIaBJIeHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYEeCKMH psa. MeraH um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIleHUs U TOPEHNs),
HAaxXO0JICHUE B MIPUPOJIE, IOJIYYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBA (pEaKIMH TUIAPUPOBAHHMS,
raJIor€HUPOBAHUS, THIpaTalluy, OKUCIIEHUS U MOJIMMEPHU3aLlin ), IOJIy4€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINIA MPEICTABUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE  XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATAIINH, TOPEHHS ), TOy4YEeHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJIyYEHHE M IpPUMEHEHue. Tonyon: cocmas, cmpoeuue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpOBanUs U HUMpPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIVIEBOJOPOJaMH,
MPUHAISKALIMMHU K pa3IMYHbIM KJlaccaMm.

[TpuponHble NCTOYHUKU YIiIeBOAOpOoa0B. [IpuponHblil ra3 u momnyTHble He(TAHbIE Ta3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepaboTKy HEPTH: IEPETrOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaiuTuueckuil), mmponau3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOIYKThI €ro NepepadoTKH.

OKCHepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydykoB U pe3uHbl, Koyutekun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, NPOBEJIECHHE MNPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJIHBIX BEIECTB WJIM MPOAYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranu4eckue coelMHeHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoreHOBOJOPOJaMHU, TOPEHHE),
npuMeHeHre. BogopoaHble cBsI3U MEXAYy MOJIEKYJIaMu cUpToB. JleificTBre METaHOIAa U 3TaHOJIA
Ha OpPraHu3M YeJIOBeKa.




MHOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIHUIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE CO MIETOYHBIMI METaJIJIaMU, Ka4eCTBEHHAsI peaKiys Ha
MHOTOAaTOMHBIE CHUpPTHI). JlelicTBMEe Ha OpraHu3M uejoBeka. [IpuMeHeHHWe TiullepuHa |
STUJICHTJIUKOJISL.

@DeHouI: CTpOeHUE MOJIEKYIbI, (PU3NYECKHE K XUMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (peHoa.
[Tpumenenue penomna.

Anpnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHUYECKHE CBOMCTBA (PEAaKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAUECTBEHHBIE PEAKIIMM),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHasi M YKCYCHAsl KUCIIOTHI:
CTpOeHUe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00LIME JUIs Kilacca KUCIOT, pPeakLus
TepudUKaNMK), TOoNydyeHHe U npuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOIIIEE IENUCTBUE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'Maponu3 cioxHbIX 3¢(HpOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. buosnorudeckas poib KUPOB.

YTneBopl: cOCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U MToJucaxapubl). ['moko3a —
OPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMSI MOJICKYJbl, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumozeiictaue ¢ rugpokcuaom menu(ll), okucienne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBiIeHUEe, OpOKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
Oouonoruueckas posib. @otocrunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman m nemnonosa Kak IpupoaHble noaumepbl. CTpoeHue Kkpaxmaina U LEJUII0JI03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIIECTB U MX MPEBpALICHMI: NpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIIUPTOB, KayeCTBEHHbIE
pEeaKkUMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuaoM wmeau(ll)), mMHoroaromubIx
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom meau(ll)), ampaerunoB (oxucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3anmoeiicteue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOWU KHCIIOTHI.

Pacuérnbie 3anaumn.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM IPOAYKTA PEAKIIMH [0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIH MPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeINHEHNUS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3ndecKnue 1 XUMUYECKre
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buonoruueckoe 3HaueHHE aAMHHOKHCIOT.
[TenTuael.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OeJKH.

DKcrepuMEeHTaIbHbIE METOJbl U3YU€HHUs BEIIECTB U WX MPEeBpAlLEHUI: HaOloJeHue U
OMMCAaHHUE JEMOHCTPALIMOHHBIX OMBITOB: JAEHAaTypalusi OENKOB NpH HarpeBaHWU, IBETHHIE
peaxiuu OeIKOoB.

BbicokomoIeKyIsIpHBbIEC COCTUHEHUS

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJMMEpPHU3aluu, CpeaHss MojeKkyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — OJMMEPHU3ALUS U MTOJIMKOHICHCALINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
o0pa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.



MexrpeamMeTHbIE CBS3H.

Peanm3zanust MeXnpeaMETHBIX CBSI3€H MPU MU3YYEHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
HOHSITUMN, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpHsl, aHaJIM3, CUHTE3, KiIacCU(pHUKAlMs, MEepUOJUYHOCTh, HAOIIOAECHUE, H3MEpEHHeE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®usnka: MaTepusi, JHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBa, (PU3MUYECKHE BEIMYMHBI U €JMHULIBI MX
MU3MEpEHHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BelleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BeIeCTBa (OEIKH, YIIeBOIbI, JKUPHI, (PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonOrKs: NUIIEBbIE MPOLYKTHI, OCHOBBI PAllMOHAIBHOIO MIUTAHUS, MOIOIUE CPEICTBA,
JICKaPCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.
OHepreTUyecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OopOuTany, s-, p-, d- anemenTsl. Oco6eHHOCTH
pacripesielIeHUs] IEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX NEPUOJIOB.
DJeKTpoHHas! KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHUYECKUX 3yeMeHToB [ U
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOpPHENW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
[0 TpyNIaM U nepuojam. 3HaueHHe NePUOAMUYECKOT0 3aKOHA B Pa3BUTHU HAYKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIBl XUMHYECKOH CBsI3U (KOBaJEHTHAas
HEMoJIsIpHasl U TOJIsIpHAas, MOHHAsA, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBsa3s. BajaeHTHOCTB.
DneKTpooTpulaTebHOCTh. CTeneHb OKUCIeH . IOHbI: KaTHOHBI U aHUOHBI.

BemniecTBa MOJNEKYISPHOIO M HEMOJIEKYJSIPHOIO CTPOCHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsiTHE O AMCHEPCHBIX cHcTeMax. MICTMHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 1ois
BEILECTBA B paCTBOPE.

Knaccugukarus Heopranmueckux coeinHeHnid. HomeHnknaTypa HeopraHn4eckux BeIiecTB.
I'eneTndeckas CBA3b HEOPraHWUYECKHUX BEIIECTB, IPUHAAICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccupukanus XUMHUYECKHX peakuuid B HEOPraHMYeCKOW Hu
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHS MACChl BELECTB, 3aKOH COXPAHEHHS WU ITPEBPALICHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peaklUu.
Xumuueckoe paBHoOBecHe. DakTOpbI, BIUSAIOIIAE HA COCTOSTHUE XUMHYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CuibHble M ciadble 37eKTpoauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.



OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCMEPUMEHTAIIbHBIE METO/bl U3YYEHHUS BEIIECTB M WX MNPEBPALCHUN: JAEMOHCTpaIUs
tabmui «llepuogudeckas cuctema xumuuyeckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIeHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAa BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
onpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO HMHIMKATOPA, PEAKIIUU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYCCKON paboThl «BimsHUE pa3auvHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEaKIIUK.

Pacuérnnie 3agaum.

Pacuétpl Mo ypaBHEHUSIM XUMUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
Pacy€Thl C UCIIOIB30BAHUEM MOHATUS «MACCOBAs J10JIs1 BEILIECTBAY.

Heopranuueckasi xumus

Hewmerannst. [Tonoxenue HemetawioB B [lepronueckoit cucteMme XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa U OCOOCHHOCTH CTpOeHUsS aToMoB. Du3nWYecKHe CBOMCTBA HEMETAJLIOB.
AmoTponust HEeMETaUIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, docdopa,
yIiiepoJia U KPeMHUs) U UX COCAMHEHHH (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHCHUH).

[IpuMmeHeHne BaXKHEUIIINX HEMETAIUIOB M UX COCIMHEHUN.

Meramnsl. [lonoxenue meramnos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS JJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbI METa/UIOB. DJICKTPOXUMHYCCKUN PsJl HANPSIKESHUH
METaJII0B.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, ME/Ib) U UX COCIMHECHUMN.

O6mue criocoOb! moay4YeHus: MeTauioB. [IlpuMenenne MeTanioB B ObITY U TEXHHKE.

OKCIIEpPUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M HUX NPEBPAILCHHUI: H3ydeHUE
KOJUTEKIIMU «MeTalIbl U CIIIaBbI», 00pa3I[0B HEMETAIUIOB, PEIICHNUE IKCTICPUMEHTAIIBHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PAaCTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKLIUU Ha KaTHOHbI
METaJlIoB).

Pacuérnrie 3amaun.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, pacyE€Thl Macchl (00bEMa, KOTMUECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIIUU, €CITH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponps xuMun B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUM.

[TpencraBienust 00 00X HAYYHBIX TPUHIIMIIAX TIPOMBIIUIEHHOTO MOJYUYEHHUs BayKHEHIIHX
BEIIIECTB.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIIME CTPOUTEIBHBIC MaTepHUaIbI,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl I DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpATIbHbIC yI0OpEHUS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MpPaBHJIa MCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparos,
npaBuia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanu3zanius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OOIIel M HEOPraHUYEeCKOW XMMHU B
11 xmacce ocyImiecTBIseTCsS Yepe3 UCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,



TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JJIsI OTACNBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIHAKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHATH3,
CUHTE3, KIacCHU(pUKaLUs, MEePUOAUIHOCTh, HAONIOACHHUE, OKCICPUMEHT, MOJICIHPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHsi, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKHI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NUYECKUE BEIIMUUHBI U €IMHULIBI KX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOocHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpasIbI, TOPHBIC MIOPOJIBI, MOJIE3HBIE UCKOIIAEMBIE, TOIIJIUBO, PECYPCHI.

TexHOoMoTUs: XUMUYECKasl MPOMBIIIIIEHHOCTh, METAJUTYPIUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepHuaJoB, CEIIbCKOXO03IMCTBEHHOE MIPOU3BOJICTBO, MUIIeBast MPOMBIIIIIEHHOCTb,
dapmarieBTUUECKasi ~ MPOMBIIUICHHOCTh,  IPOU3BOACTBO  KOCMETHYECKHX  IPEINapaTos,
MIPOU3BOICTBO KOHCTPYKITHOHHBIX MaTepHuaosB, AJICKTPOHHAS MIPOMBIIIICHHOCTb,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOY4YalOMIMMUCS
IporpaMM CpeaHero ooiiero oopazoBaHMsl (JINYHOCTHBIM, METANPEIMETHBIM U IPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cootBercTBHM € CHUCTEMHO-AESTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS NpeIMeTa « X UMUs» Ha YPOBHE CPEIHEr0 0011ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIIHE COCTABIIAOIINUE:

OCO3HaHHE OOYYAIOUIMMHCA POCCUHCKONW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00y4EHUIO;

LICJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIECHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUU;

FOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsi PYKOBOJICTBOBATbCSI B CBOEH JESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMHU LEJOCTHOM CUCTEME XMMHUYECKOIO
o0pa3zoBaHus;

HAJIMYHME TPABOCO3HAHUS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTbH >KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE PE3yIbTaThl OCBOCHHUS NIPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOI
Y BOCIIMTATEIbHOU NIEATENBHOCTH B COOTBETCTBUU C I'YMAaHUCTHYECKHMHM, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJ€ajJaMHU POCCUICKOr0 TIpa)<IaHCKOro OOILEeCTBa,
IOPUHATHIMU B OOLIECTBE HOPMAaMM M INpaBUJIaMU IMOBEIECHMS, CIIOCOOCTBYIOIIMMU IpoLEeccam
CaMOIIO3HaHUs, CAMOPa3BUTHUS U HPAaBCTBEHHOI'O CTAHOBJICHUSI INYHOCTH 00YYarOIIUXCS.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U IPAKTUYECKOH AEATEIbHOCTH 00YyUaIOIIMXCS IO peaTu3aliy MPUHSTHIX
B 0OIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamKaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI O0YYAIOIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 003aHHOCTEH, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEJICTABICHUSI O COLMAIBbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHAJIM3€ Pa3InYHbIX BUJIOB yUEOHOMU AESITEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOIIECCy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOIO IPUMEHEHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh Pe3yNIbTaT JUIMTENbHBIX HaOII0JeHUi,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYyYE€HUH M TMOCIEAYIOIIEM aHaju3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIE C XUMHUUECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJCHUE W TMOCTYIKM CBOMX TOBApHINEH C MO3HUIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAaHHUS IIEHHOCTEH 370pOBOTO W 0€30MMacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (hM3UYECKOMY U IICUXUYECKOMY 370POBBIO;

coOIoOfCHHs TPaBUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYAOBOU JIESTEIbHOCTH;

MOHUMAaHHUS IIEHHOCTH TIPaBUJ WHIUBUIYAJBHOTO M KOJJIEKTMBHOTO 0€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 3JJ0OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJCTBUI M HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEIOBATEIbCKOM JIESITEIIBHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTUX BUJAX JESITCIBHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YyYacTHE€ B PEIICHUU TMPAKTHYSCKUX 3a/ad COIHUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TpaeKTOPUHU 00pa3oBaHus, Oynylien
npodeccuu u peanusanuud cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YUETOM JINYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KAK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH IS PEIICHUSI BOIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUSITHS JEUCTBHM, MPUHOCIIINX BPEA OKPYKAIOIIEH MPUPOHON cpere,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS MPEATPUHIMAEMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATeTLHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHMsS PYKOBOJICTBOBAThCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATIBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOATH UACONOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTHKH;

MOHUMAaHUA CIeNU(PUKA XUMUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaTBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
penIeHrH IPOoOIeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaIbHOU
KYJIBTYpBI, PEIICHHH TI00ATbHBIX MPOOJIeM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIIMHBI,



00ecrevYeHn: yCIOBHA yCIIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAyYHOW TpPAaMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BATh MOJMy4yaeMbIe 3HAHUSI IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUsI JiefaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMUXCS JaHHBIX
C 1IEJIBIO MOJY4YE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOIb30BaTh XUMHUUECKUE 3HAHUS ISl PEIICHUs IPo0iemM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATENIbCKON ACSITENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHIO W CcaMOOOpa3oBaHHIO, K
AKTUBHOMY TIIOJyYCHHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KHM3HEHHBIMU
NOTPEOHOCTSMU;

UHTEpeca K 0COOEHHOCTSM TPYZAa B Pa3IMUHBIX cepax mpodeccnoHanbHOM AesITeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeameTHbie pe3ybTaThl OCBOCHUS ydyeOHOTO mpenMera «XuMHUsS» Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus BKIIFOYAIOT:

3HaUUMBIC M1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
9HEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, IPHUHIMUII, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U APYTHUE);

YHHUBEpCaIbHbIC yueOHble  JIeWCTBUA (mo3HaBaTenbHBIE, KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHue (QPYHKIMOHAIBLHOW TPAMOTHOCTH H
COIMATLHOM KOMIETEHIIMU 00 YyJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXAUCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBUS B II03HABATEIHHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIHHBIMH Y4Y€OHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMH JICUCTBUSIMU.

OBiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMH N03HABATEIbHBIMY /ICHiCTBUSIMH

1) 6a3oBble JIOTHYeCKHE 1eCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyaJM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENu JeATEeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMHU;

WCIIOJIb30BaTh TPH OCBOCHWU 3HAHWN MPUEMBI JIOTMUECKOTO MBIIUICHUS — BBIICIATH
XapakTepHbIe TMPU3HAKK TIOHSATHH W YCTAaHABIMBATh MX B3aHMMOCBS3b, HCIIOJIH30BATH
COOTBETCTBYIOIINE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIWBATh MPUINHHO-CIICJCTBEHHBIE CBS3H MEXTY N3YyIaeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHAYKTHBHBIC, 1€ TYKTUBHBIC, 10 AHAJIOTHH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOYEHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOIh3YeMbIe B XUMHH CHMBOJUYECKUE (3HAKOBHIC)
MOJIeIIH, TIPe0OPa30BhIBATH MOJIEIHHBIC NPECTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (opMyla, ypaBHEHHE XHMHUYECKON pEakiuu — TpU pElIeHUd Yy4eOHBIX
MO3HABATENIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIEC MOJCIbHBIC TIPECTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YIA€MBIX BEIIECTB U XUMUIECKUX PEAKITUH.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAaMH METOJIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINM;

dopMynupoBaTh LI M 3aJaud  MCCIEJOBAHMA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M TPOBEACHUS YYEHHUYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJICIIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATbCSI B pa3jIM4YHBIX HCTOYHUKAX HHPOpMaLuu (HAy4HO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBATHh HH()OPMAIHIO PA3TUYHBIX BUAOB U (POPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
e€ 10CTOBEPHOCTb U HEMPOTUBOPEUUBOCTb;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (GOpPMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBE CpeAcCTBa INpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMeTHble ((U3UYecKue M MaTeMaTH4YeCKHe) 3HaKu M
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMH KOMMYHHUKATHUBHBIMHU el CTBUSIMM:

3aJaBaTh BOIPOCHI 10 CYILECTBY OOCYKAaeMOW TEMbl B XOJi€ AUAIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAMel pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIIPU  BBIINOJHEHUM XHMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3anu y4yeOHOro npoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3ylbTaTaM IPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTTIACOBAHUS ITO3ULIUHN B X0/€ 00CYX/IeHUs U OOMEHAa MHEHUSIMH.

OsiajeHne YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMY ACHCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KUIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:



c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 XMMHUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTHHBl MHMpa, POJIM XMMUU B IIO3HAHUM SIBJICHUN MPUPOJIBI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOW JJs peleHHs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BIQJICHAE CUCTEMONM XUMHUYECKMX 3HAHMM, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICPOIHBIA  CKEJeT,
(GyHKUMOHAJbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPDHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BeuiectB A. M. bymiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU; MHUPOBO33PEHYECKHE 3HAHMS, JICKAIIUE B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, OJyYEHUH U 0€30I1aCHOM MCIOJIb30BaHUU BAXKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
U IIPAKTUYECKOM J1eATEIbHOCTH YEI0BEKa,

c(OPMHPOBAHHOCT YMEHUI BBISABIATH XapaKT€pPHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIIMCAHUH COCTABa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEAUHEHUMN
(YriaeBoJopozpbl, KHUCIOPOJ M a30TCOJEpXAlllUe COCIUHEHMs, BBICOKOMOJIEKYISPHbIE
COEIMHEHMS), JaBaThb UM Ha3BaHUs Mo cucreMatnueckoi HomeHkiatype (IUPAC), a takxe
IPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPraHUYECKHUX BEIECTB (STHJIEH, MPOIMJIEH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAs KUCIOTA, III0OK03a, (pyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHMSI OINPEAENATh BHJbl XMMHUYECKON CBA3M B OPraHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHUX
BeuiecTB A. M. byriepoBa 1ist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHUYECKHE CBOWCTBA TUIIWYHBIX NIPEICTAaBUTENIEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJ, ATaHOJ, ATHJIEHTJIUKOIb, TJIMIEPUH, (EHOJ, aleTalbJIeru]l, MypaBbUHAsl U YKCYyCHast
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUII0J03a, aMHUHOYKCYCHas KHCJI0Ta), WILIIOCTPUPOBATH
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHX pPEaKLUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKH YTJIEBOJOPOIAHOIO CHIPbS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX IEpepadOTKH U TMPaKTUYECKOe MPUMEHEHHE
IPOAYKTOB EpepadOTKHU;



c(OPMHPOBAHHOCTh YMEHUH TMPOBOJAUTH BBIUYUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMUYECTBA MCXOJHOTO BELIECTBA MITH IIPOAYKTA PEAKLIMH 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OAHOTO M3 UCXOJHBIX BEIIECTB WU IPOJYKTOB PEAKLIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIQ/IETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MCIOJIB3YyEMbIX B XHUMHM IIPU W3Yy4YCHHHM BEUICCTB M XHUMHYECKUX SBICHUHN
(HaOmoeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS JUIs] IPUHATUS PELICHUHM B KOHKPETHBIX )KU3HCHHBIX CUTYaLUAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJL30BAHUS XUMUYECKOW TOCYION U
71a00paTOPHBIM 000PYAOBAaHHEM, A TAKXKE ITPABUJIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XWMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OPraHU4ECKUX BELECTB NP HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHE €ro
CBOMWCTB, KAUECTBEHHbBIE PEAKLIUU OPIraHUYECKUX BEILECTB, A€HATYpaLus OCJIKOB ITPU HarpeBaHUH,
L[BETHbIE peaKLMU OEJIKOB) B COOTBETCTBHHU C IPAaBUJIAMU TEXHUKHU O€30I1aCHOCTH IPH 00paLlleHUn
C BEILIECTBAaMH U JIa0OpaTOpPHBIM 00OPYJOBaHHMEM, INPEACTABIATH PE3YJbTaThl XMMHUYECKOTO
IKCIEpUMEHTa B (OpPME 3alMCH YPaBHEHUH COOTBETCTBYIOIIMX peakuuii u (HopMyaupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALUIO,
I0JIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHI COONIOAAaTh TMpaBHJIa SKOJIOTHYECKH IIeJIECO00Pa3HOTO
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpYXKarollled IPUPOIHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYEeCKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHaTe Ha
npuMepax crnocoObl YMEHBLIECHHUS M MPEJOTBPAIIECHNUs UX BPEAHOIO BO3JEHCTBUS HA OpraHU3M
YeJI0BEKa;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE NPUMEHATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUISL CIETBIX U CIa00BUAAIINX 00YJarOMIMXCs: YMEHHUE UCTIOIb30BaTh PEIbePHO-TOUEUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu Xumuueckux Gopmyt.

11 KJIACC

[IpeameTHBIEC pe3yNbTaTHl OCBOCHHS Kypca «O011as 1 HeopraHu4ecKas XUMHs» OTPaKaroT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMHUECKOU COCTABIISIONIECH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, U30TOT, S-, P-, d- AIEKTPOHHBIE OPOUTATT aTOMOB, MOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasi  peléTka, TUIBl XMMHUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PEeaKIui, XHMUUECKOe PABHOBECHUE); TEOPHH U 3aKOHBI (TEOPHS dJIEKTPOJIUTHIECKON
auccouuanuu, nepuoandeckuii 3akoH Jl. M. MennaeneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUs W TPEBpAIlCHUs DHEPTUM TPU XUMHUYECKHX PEaKIHiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAalllhe B OCHOBE MOHMMAaHUS
MPUYHMHHOCTH ¥ CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTUUECKHUE CBEJICHUSI O CBOWMCTBAX,



COCTaBe, MOJYYCHUH M 0e30MacHOM HCIIOJIb30BAaHUM BA)KHEHIINX HEOPTaHWYECKHUX BELIECTB B
OBITY M IPAKTUUECKON AEATEIbHOCTH YEJI0BEKa;

C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC MIPU3HAKK MOHATUH, yCTaHABINBATb
UX B3aUMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IOHATHS IIPU ONKMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUECKYIO CHUMBOJMKY ISl COCTaBJICHUS
GopMyn BelIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHanbHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLIecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErami€Has W3BECTb, IUThEBas COAa, MUPUT U
Apyrue);

c(OPMHUPOBAHHOCTb YMEHUHN ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METAJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMYECKOM PEIIETKH KOHKPETHOI'O
BEIlleCTBA (aTOMHAs, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHECHU;

c(OpMHUPOBAHHOCTh YMEHUIN yCTAHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (TIPOCThIE BEUIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE TUAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuuecKux 3nemeHTos /1. 1.
MeHnneneeBa, HCIONB3YSl HOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XMMMUYECKHUX DJJIEMEHTOB M MX
COeMHEHUH 1o nepuogam u rpynnam Ilepuoguueckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menpaeneena;

c(OpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIACCOB, MOJATBEPKIATh CYILIECTBOBAaHUE IN€HETHUECKOMN
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIU;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
nMpu3HakaM (YHCIy W COCTaBYy pEarupyrolux BEHIECTB, TEIIOBOMY J(MQEeKTy peakuuu,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIACTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMH pa3IMYHBIX THIIOB, MOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklii HOHHOIO OOMEHAa, YUMThIBAsl YCIIOBUS, IPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcClO3HAaBaThb ONBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3MYHbIX (DAaKTOPOB; XapakTep CMEIIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTHU OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMUYECKHUE MTPOIIECCHI, JIEKAIIIE B OCHOBE
IPOMBIIIJICHHOTO TOJY4YEHUS] CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpPMHUPOBAHHOCTh
npezcTaBieHnid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XUMUYECKOTrOo
MIPOU3BO/ICTBA;



C(I)OpMI/IpOBaHHOCTB yMeHI/II>’I NpOBOAUTL BBIYUCICHUA C HCIOJb30BAHUCM TIIOHATHA
«MaccoBasi JI0Jisl BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUI Ta30B NMPU XHUMHUYECKUX
peaxIusx, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIUIOBOTO () (deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MaCChl BEIIECTB, MPEBPALLCHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW MOCynoil u
1abopaTopHBIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
HHCTPYKIUAMU 110 BBIIIOJIHCHUTIO Ha60paTOpHBIX XUMHNYCCKUX OIIBITOB,

C(bOpMI/IpOBaHHOCTb YMCHI/Iﬁ IUIaHUPOBATh U BBIIIOJHATDH XUMHUYECKUN OKCIICPUMCHT
(paznmokeHue TMeEpOKCcHIa BOAOPOAA B MPUCYTCTBHM KaTalld3aTopa, OMNPEICIIEHHUE Cpellbl
pPacTBOPOB BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOM pEeaKIMH, PEeaKIMu HMOHHOTrO OOMEHA, KaueCTBEHHBIC pPEaKIMU Ha
cynb(ar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHWS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnely u «Hemeraymibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHHH ¢ BELIECTBAMH U JIA0OpAaTOPHBIM 000PYJOBaHUEM, MIPEACTABIAThH
pe3yabTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMYyIUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHUX);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh IpaBUiIa HKOJIOTMUYECKU II€JIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYI[OBOI;'I ACATCIIBHOCTH B ILECJIAX COXPAaHCHUA CBOCro 3J0pOBbA H
OKpY’Karollled MPUPOIHON cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBUS HA JKUBBIE OPraHU3MBbI
onpeAenéHHBIX BELIECTB, MOHMMAasi cMbIch nokaszarens [1JIK, moscHaTh Ha mpumepax CrnocoObl
YMCHBIICHUSA U MTPEAOTBpALICHUSA UX BPECAHOT'O BO3ZI€I>'ICTBI/I$I Ha OpraHu3M 4YcCJIOBCKaA,

JJIsA 06yanOIIII/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHATH
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKHX SBJICHUI;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIIMXCS: YMEHHUE UCTIOTb30BaTh PeIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpouabsneie IIpakTuuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
IIpenmer oprannueckoit xumun. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 3 1
M. bytneposa
Uroro no pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 [IpenenbHbIC YTIIEBOAOPOABI — ATKAHBI 2
2 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTu4eckue yriaeBoA0pOIbl 2
24 [TpupoHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst

3.1 Cnuptsl. @enon 3

Anpaeruapl. KapOOHOBBIE KHCIIOTHI.

3.2 7

CrnosxHble 3¢upsl

3.3 VYrineBoasl 3




Hroro no pazaeny 13
Pasznen 4. A3oTconepkaiye opraHudecKkue coeIuHeHus

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Paspen 5. BeicokoMoOJIeKy I pHbIE COeIUHEHUS

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/l P Konrpoubusie IIpakruueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3 1
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1
Uroro no pazaeny 13 1
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Meraibl 1
2.2 Hewmeranisl 1
)3 CBs13b HEOPTAaHUYECKUX U OPTAHMYECKUX 5
’ BEIIECTB
Hroro no paszneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus U )KU3Hb 4 1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTeJibHbIE

pecypchl

Bxonanas koutponbHas padorta Ne 1
IIpenmert oprannueckoit xumun. Teopust
CTPOEHHUSI OPraHMYECKUX coeAuHeHu A. M.
BbyTtneposa, €€ OCHOBHBIE MTOJOKEHUS

[IpencraBnenue o knaccudukanum
opraHuueckux Bemiects. Homenkiarypa
(cucremaTHyecKasi) U TpUBHAJIbHBIE HA3BaHUS
OpPraHMYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKHIM
pAan

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENH
AIKaHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTHUJIEH U IPOIUIIEH — IPOCTENIINe
MPEJICTAaBUTENIN ATKEHOB

[IpaxTuueckas padora Ne 1. «[lomyuenue
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u meTunOyraaueH-
1,3. ITosrydeHre CHHTETHYECKOTO KaydyKa 1
pEe3UHBI




AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUH psill. ALETUIIEH —
MPOCTEUIIINNA MPEJICTABUTEIb AIKHHOB

1 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTh apeHOB

13 ['enernueckas cBsA3b yIiI€eBOAOPO/IOB,
MPUHALJICKAIUX K PA3IMYHBIM KlaccaM
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

14 IPUPOJIHBIN ra3 u NOMyTHbIE HEPTSIHBIE T'a3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIE Ta3bl,
He(Th U MPOIYKTHI €€ nepepaboTKu

16 Konrtponbnas paborta no uroram 1 nomayroaus
0 pa3fenny «YTIeBOAOPOIbD»

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOI
1 3TaHoj. BogopoaHas cBs3b

13 MHOroaTOMHBbIE CIIUPTHI: ATUIEHTIIUKONIb U
[JIALEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruapl: GopManbAeTUT U alleTalbACTU/I.
AnetoH

21 OHOOCHOBHBIE ITpeeNIbHBIE KapOOHOBBIE
KHCJIOTBI: MypaBbHHasi U YKCYCHas

2 [IpaxTuueckas padora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI»




CTeapI/IHOBaSI n OJICMHOBAas KHMCJIOTHhI, KaK

23 MPEJICTAaBUTENN BBICIINX KAPOOHOBBIX KHCIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
MX MOIOIIEE ICHUCTBUE
CrnosxHble 3(hUpbl KaK MPOU3BOAHbBIE

25 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX
3¢hupoB

2% Kupsl: runponus, npuMeHeHue,
Ouosyoruveckas poib KHUpPOB
YTneBoasl: cocTaB, KilacCH(pUKaIus.

27 Baxwuelinme npeacTaBuTeNu: IiI0K03a,
dpyxTO3a, caxapo3a

)8 Kpaxman u nemirono3a Kkak npupoaHbie
MOJIMMEPHI

29 AMMHBI: METHJIAMUH U aHUJIMH
AMHHOKHUCIIOTHI Kak aMm(pOTEpHbIE

30 OpTraHUYECKUE COEAMHEHUS, UX OUOIOTHYECKOE
3Hauenwue. IlenTumnl
KonTponbHas paboTa 3a roj 1o pasueny

31 «Kucnopoacoaepaiinue opraHu4ecKue
COCTMHECHUS

0 Bbenku kak mpupoIHBIE BEICOKOMOJICKYIISIPHBIE
COCIMHEHUS

13 OCHOBHBIE TIOHATHS XUMHH
BBICOKOMOJICKYJISIPHBIX COEIMHEHUHN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUH.

[TnacTMaccel, Kaydyku, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

Bxonnas kouTponbHast padorta Ne 1

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMWYCCKUH 2JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpaLrsi aTOMOB
ITepunonnueckuii 3akon u Ilepuonnueckas
cHUcTeMa XMMHYeCKuXx annemeHToB [1. M.
MenneneeBa

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHEHUM
10 TPYIIAaM U Iepuoaam. 3HaueHue
MEPUOANYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa
B Pa3BUTHHU HAyKH

Crtpoenue BelecTBa. XMMHUUECKasi CBS3b,

eé BUBbI;, MCXaHU3MBI 06p330BaHI/I$I
KOBAJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BanenTHOCTh. D1EKTPOOTPUIIATETHHOCTD.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC ¥ KOJUTOMTHBIC PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B PacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCANHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHHIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

Knaccudukanus XuMu4eckux peaxiuii B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHMsI MAacChl BELLIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHUYECKHUX PEAKIMIX

CkopocTtb peakiu. OOpaTuMbie peakuy.
XUMHUYECKOE PABHOBECHE

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DIIEKTPONUTHYECKAsT JUCCOLIHAITHS.
[TonsiTre o BogopoaHoM nokasarene (pH)
pactBopa. Peakiiu noHHOro 0OMeHa.
I'maponn3 opraHnvecKkux u
HEOPTraHWYECKUX BEIECTB

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

KonTtponbHas padora 3a 1 nomyroaue no
pazneny «TeopeTrnueckne OCHOBBI XUMHUN»

14

Mertamisl, UX MOJOKESHUE B
[Teproaudeckoit cucTeMe XUMHUECKUAX
snemenToB 1. . MenaeneeBa u
0COOCHHOCTH CTpOCHHUS aToMOB. O01Ine
dbusznyecKre CBOMCTBa METAILIOB




15

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUIN
PSA HaIIPSHKEHUI METaIIOB

16

17

18

XUMHYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPUH, KT, KalbIUH,
MarHui, aJllOMUHUN) U UX COeAMHEHUN

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIMHEHUN

XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U UX
COCIMHEHUN

19

[IpakTrueckas padora Ne 2. "Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Meramis»"

20

21

22

Hewmerainibl, UX oJI0KCHUE B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menneneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriaeposa)
XVMUYECKUE CBOWCTBA TaJIOTEHOB, CEPHI U
UX COCOUHEHUU

23

XuMHYECKue CBOMCTBA a30Ta, (hocodpa u
AX COeINHEHHH

24

25

XUMHUUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS
1 UX COEeTMHEHUH

[IpumeHeHne BaKHEUIIMX HEMETAJUIOB U UX
COEeIMHEHUN




26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teMe «HemeTamnabel». Berauciaenus mo
YpaBHEHUSM XUMHUYECKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnbl"»

28

29

30

31

32

Heopranuueckue u opranmueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

AmMoTepHbIe HEOpraHUYECKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB

Ponb xumun B oOecrieueHuH
JKOJIOTUYECKOM, SJHEPTETUUECKON U
MUIIeBON O€30MaCHOCTH, Pa3BUTUHI

M€ TUIINHEI

[TpencraBienus o0 OOIMX HAYYHBIX
MPUHIHUIIAX TPOMBIIUIEHHOTO MOIYYeHUS
BaXKHCHIIINX BEIICCTB

KonTponbhas pabota no remam
«Mertannel» 1 «HeMeTanab

33
34

Yenosek B MHPE BEHIECCTB U MaTCpPHUAIOB

XuMus U 30pPOBbLC UCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 10 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkimonepHoe odmiectBo «M3aarenscTBo «IIpocserienner

2. Xwumus, 11 xknace/ Pymzutuc I'.E., ®enpaman @.1"., Akuimonepnoe obmiectBo «M3narensctBo «IIpocBemieHue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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