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HHOACHUTEJIbHASA 3AIINCKA

PabGouast mporpamma ydebHoro mnpenmera «Xumus» s 10-11 kmaccoB paspabortaHa B
COOTBETCTBHH C:
1.®enepanpHO  00pa3oBaTEeNbHONM MPOrpaMMON  cpemHero obmero oOpazoBaHus  (NIpUKa3
MunuctepctBa npocBemienus Poccuiickoit @enepanuu ot 18.05.2023r.Ne 371 «O06 yTBepkaeHUN
denepanbHON 00pa30BaTeNbHOM MpOrpaMMbl CpeHero oduero odpazoBanus» ( 3aperecTpupoBaH OT
12.07.2023r. Ne 74228)
2.®eepanbHBIM TOCYJaPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpellHero oluiero oopasoBanus /
npuka3 MunHucrepcTBa npocsemenus: Poccuiickoit @enepanuu ot 12 aBrycra 2022 roma Ne 732 «O6
YTBEpKACHUH (PelepabHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApPTa CPEIHEro OOIIero
00pa3oBaHHY,;
3.IIpukazom MunucrepcrBa npocBemieHuss Poccuiickoit @enepanuu ot 09.10.2024 Ne 704
"O BHeCEHMHM HU3MEHEHUW B HEKOTOpble mNpuKazbl MuHHCTepcTBa MpocBemieHus Poccuiickoit
Oenepannu, Kacaromuecs (QeaepanbHbIX 00pa30BaTEIbHBIX MPOrPaMM HAYaJIBHOTO  OOIIEro
oOpa3oBaHHs, OCHOBHOTO oO0Omero oOpa3oBaHWsi W  cpeaHero  obmero  obpasoBaHus"
(3apeructpuponan 11.02.2025 Ne 81220)

4. ®enepanpHON pabodeld mMporpaMMoil cpeaHero ooOmero odpaszoBanusi. Xumusi— Mocksa, 2025; (
nmocmoTpeTh roa uznanus OPII Ha caiire https://edsoo.ru/rabochie-programmy/

5. OcHOBHOM 00pa3oBaTeIbHOM MporpaMMoi cpennero oomero oopasopanusi MbOY «llaptuszanckas
mkoJjia uM A.Il.bornanosay;

6. YueOnsrii mman MBOY «llaprusanckas mkona uMm A.Il.bornanosa» Ha 2025/2026 y4ueOHbIH O,

7. ITonoxkeHue o pa3paboTKe M YTBEPKICHUH pabOYNX MPOrpaMM yuyeOHBIX MPEAMETOB.

Cpoxk peanm3zarmu nporpamMmmel — 2025/2026 y4ueOHBIi TO.

[IporpaMMa o XMMHHM Ha YpPOBHE CpenHero olmiero odpazoBaHusi pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit ®denepanum,
TpeOoBaHUM K pe3yabTaTaMm OCBOEHUs (enepalibHON 00pa30BaTEIbHOM MPOrPaMMBbI CPETHEr0 O0IIEro
obpazoBanus (POII COO), npeacrapneHHbix B denepanbHOM rocyAapCTBEHHOM 00pa3oBaTeIbHOM
craunapre COO, c¢ yuérom Konuenuum mnpenonaBaHusi ydeOHOro mnpenMera «XuUMHS» B
oOpa3oBaTenpHBIX  opranuzanusax  Poccuiickoit ~ @exmeparuy,  peaqu3ylIIUX  OCHOBHBIE
oOpa3oBaTeNbHbIC MPOTPaMMbI, U OCHOBHBIX MOJOXKCHHA «CTpaTerny pa3BUTHsS BOCIIHTAHUS B
Poccuiickoit ®@enepanuu Ha nepuon 1o 2025 roga» (Pacmopspkenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOIXOJIOB K pa3paboTKe MpOrpaMMbI MO XUMHH, K ONpeAeNeHHIo oOIIeil cTpaTeruu
00y4eHHs, BOCIIUTAHUSA U PA3BUTHUSI OOYYAIOLIMXCS CPEJACTBAMH YYEOHOTO TpeaMeTa «XUMHsD s
10-11 xyaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLenTyaibHble mnonoxenus ®rOC COO o
B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, COJAEpIKaHUs, PE3yJbTaTOB OOy4YeHUs U TpeOOBaHWU K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, MOTydaeMoe BBIITYCKHUKaMH 0011e00pa3oBaTebHON OpraHu3aliiy,
SBIIAETCS HEOThEMJIEMOW dYacThi0 HX 00pazoBaHHOCTU. OHO CHYXUT 3aBEpIIAIOIIUM STaroM
peayiv3alliM HAa COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
LIEJIOCTHOM CHUCTEME XHMHYECKOTO O0pa3oBaHMsA. OJTH LEHHOCTH KacaloTCs TO3HAHUS 3aKOHOB
pUPOJBI, (POPMUPOBAHKSI MHUPOBO33PECHUST M OOIICH KYyJIbTYphl YEIOBEKa, a TaKXKe IKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U MPHUPOAHON cpene. Peanusyercs xumudeckoe
oOpa3zoBaHHe O0OYyYarONIMXCS HAa YpPOBHE cCpeaHero oOmero oOpa3oBaHMs CPEACTBAMHU Y4EOHOTO
npenMera «XuMUs», COIEpKaHWe M MOCTPOEHUE KOTOPOTO OMpENeTeHbl B MPOTrpaMMe MO XUMHUH C
YI€TOM CHEeIM(PUKA HAYKH XHMHH, €€ 3HAYeHUS B MMO3HAHWUU TPHUPOJBI M B MaTepUATbHOW JKU3HU
oOmiecTBa, a Takke ¢ y4€TOM OOMMX IeNeid M TPHUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpeHero obero oopazoanus B Poccuiickoit deneparum.

XuMHS KaK AJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK HWIPaeT OCOOyI pOJib B COBPEMEHHOM
[UBWJIM3AIIMH, B CO3IaHUM HOBOW 0a3bl MarepuaibHOW KynbTyphl. OHa BHOCHUT CBOW BKJIaa B



https://edsoo.ru/rabochie-programmy/

(dbopMHpOBaHKE PALMOHAIBHOIO HAYYHOTO MBIIUICHHUS, B CO3JaHUE IEJIOCTHOTO IMPEACTaBICHUS 00
OKpY’KaloIlleM MHUpe KaK O €IUHCTBE IPUPObI U UeJIOBEKa, KOTOpoe (OPMHUPYETCs B XUMUU HA OCHOBE
IIOHMMAaHMs BEILIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHUS B3aWMOCBSI3M MEXKAY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMU U BO3MOXXHBIMH 00JIaCTAMU IPUMEHEHUS.

TecHo B3anMOAEWCTBYS C OPYIMMM €CTECTBEHHBIMH HayKaMM, XHUMHs CTaja HEOThEMJIEMOMU
YacThI0 MUPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIELIHOIO TPyZa M JKU3HU KAXKAOTr0 4ieHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa CO3MJIaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTHI
HalpaBjIeHa Ha pelleHue IN0OAJbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUILEBOM, IKOJIOIHYECKON 0€301aCHOCTH U OXPaHbl 310POBBSI.

B coorBerctBMHM ¢ OOmMMH ILEeNAMH M NPUHLMIIAMH CpEeIHEro oOImero oOpa3oBaHUs
cogepkanue mnpenmera «Xumus» (10-11 kiaccel, 0a30BBI YpOBEHb H3yU€HHs) OPHEHTHPOBAHO
IIPEUMYILIECTBEHHO Ha OOIIEKYJbTYPHYI0 IIOArOTOBKY OOyYaroluxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKM MHMPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
IIPOAOIKEHHsI 00pa30BaHUs B pa3IMUHbIX 001ACTAX, HE CBA3AHHBIX HEITOCPEACTBEHHO C XUMHEH.

CocTaBisomuMu npeaMeTa «XUMHD SBISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUMHs» U
«O0mas 1 HeOpraHWveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJISIOTCS
OCHOBbI 0a30BOM HAayKH: CUCTEMa 3HAHUN [0 HEOPTaHWYECKOM XMMHUHU (C BKIIIOUEHUEM 3HAHUH Hu3
o0miell XUMUU) U OpraHndeckod xumuu. PopMHpOBaHHE AAHHOW CUCTEMbl 3HAHMHA NpPU H3YYEHUH
npenMera 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT0OOpas3usi BEIECTB HA OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa comepxkaHus KypcoB — «Opranmueckas xumus» U «OOmas v HeopraHuyecKas
XUMHUS» CPOPMHUpPOBaHA B IpOrpaMMe IO XMMHMHM Ha OCHOBE CHCTEMHOIO IOAXO0Ja K H3YYEHUIO
yuyeOHOro wMmarepuana u OOYyCJIOBJICHAa MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWUH Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOl XMMHMM BEIIECTBA
paccMaTpuBarOTCA Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMSI OPTaHUYECKUX COEIUHEHMM, a TaKkKe
Ha YpOBHE CTEPEOXUMHUUYECKUX M DJICKTPOHHBIX MPEICTABICHUNH O cTpoeHuH BeuiecTB. CBeneHus 00
M3Y4aeMbIX B Kypce BEIIECTBAX JAIOTCSA B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOKHBIX OMOJIOTMYECKH
aKTUBHBIX COEIMHEHMH. B Kypce OpraHMueckoil XUMHM IOJy4aroT pa3BUTHE CHPOPMHUPOBAHHBIE Ha
YpOBHE OCHOBHOrO 0011ero oOpa3oBaHHs NEpBOHAYalIbHbIE NPEJICTABICHUS O XUMHUYECKOW CBS3H,
KJIacCCU()MKALMOHHBIX TPU3HAKaX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT HMX CTPOEHHUS, O
XMMHYECKON PEaKIuu.

[lon HOBBIM yrioM 3peHHMs B npeaMmere «XuMus» 0a30BOro YpOBHS paccMaTpUBACTCS
U3Y4YEHHBII Ha ypOBHE OCHOBHOro o00mero oOpa3oBaHUsl TEOPETUYECKUH MaTepuan u
(aKTOJIOTMUECKUE CBEIEHUS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi ¥ HeopraHuyeckas XHUMHsS» OOy4YalOIMMCS MPEAOCTaBISIETCSI BO3MOXKHOCTh OCO3HATh
3Ha4YeHHE NEePUOJIMYECKOro 3aKOHa ¢ OOIIETEOPETHUYECKHX M METOAOJOTMYECKMX MO3MLUH, TIyOke
MOHSATh MCTOPUYECKOE M3MEHeHHEe (YHKIHUMA ATOTO 3aKOHA — OT 0OoOmIaromend 10 OOBICHSIOMENH U
IIPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHM O BaKHEHMIIMX BEHIECTBaX, MX COCTaBE, CTPOEHHUH, CBOWMCTBAX W
IIPUMEHEHHUH, a TAKKE€ O XUMHUYECKMX PEAKIMAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHUS
nomnosnHsierca B Kypcax 10 u 11 kimaccoB anemMeHTaMM COAEepKaHUsl, UMEIOLUMU KYJIbTYPOJIOrHUYECKHM
U TIPUKJIATHON XapakTep. DTHU 3HAHMUS CMOCOOCTBYIOT NMOHMMAHHUIO B3aUMOCBSI3U XUMHUH C JPYTUMHU
HayKaMH, pacKpbIBaloT €€ pojib B TO3HABATEIbHOM W MPAKTUYECKOH [eATENIbHOCTH 4YeIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHMS K IPOIECCY TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUYECKHUX
MPWIOKEHUH XHUMHUHU, I[OMOTAlOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HaYMMBbIX MpoOJIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATH MH(OPMAIUIO U IPUMEHATh
e€ N  TIONOJIHEHUS  3HAHWMW, pELIeHUs  MHTEJUIEKTYaIbHBIX U SKCIEPUMEHTAJBbHBIX
HCCIIeIOBAaTEeNbCKUX 3a/ad. B menoM conepkaHue ydeOHOro mpeamera «XHMHs» JaHHOTO YPOBHS
M3Y4YEeHUsS] OPUEHTHPOBAHO Ha (POPMHUpPOBAHUE y OOYYAIONIMXCS MHPOBO33PEHUECKON OCHOBBI IS
noHUMaHust (uiIocoPCcKkUX HOeH, TakKMX KaK: MaTepualbHOE €JAMHCTBO HEOPraHUYeCKoro |
OpPraHUYECKOT0 MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM M CTPOEHUEM, [I03HABAEMOCTh



NPUPOJHBIX SBICHUN MyTEM DSKCIIEPUMEHTA U PELICHUs MPOTUBOPEUUH MEXTy HOBBIMH (haKTaMH U
TEOPETUUYECKUMHU MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PEUIEHUU SKOJIOTMYECKHUX IpoOieM, a
TaKkKe MpodseM cOepeKeHUs IHEPreTHUECKUX PECYpPCOB, CBHIPbs, CO3/JaHUS HOBBIX TEXHOJOTHHA M
MaTepHaoB.

B mnane pemeHus 3agad BOCIMTAHUS, PAa3BUTHS U COLMAIM3ALUU OOYYArOIIMXCS MPHUHSTHIC
IpOrpaMMoOil 1O XUMHMM HOJIXOAbI K ONPEAEICHHUIO COJEpXKaHWs U IOCTPOCHUS IpeaMeTa
IpeayCMaTpUBAOT (OPMHUPOBAHNE YHUBEPCAIBHBIX yUeOHBIX JACHCTBHM, HMEIOINX 0a30BOE 3HAUCHUE
IVl pa3iIM4YHBIX BUJOB JIEATEIHOCTU: peIleHus HnpoOjeM, I[OUCKa, aHajau3a U 00paboTKu
uHpOpMalKY, HEOOXOAWMBIX Uil TNPHOOPETEHHS OIbITa MPAKTHYECKOW M HCCIEeI0BATEIbCKOM
JesITeIbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUU XUMUH.

B mpakTuke npemnogaBaHusi XMMUU KaKk Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK M Ha
YPOBHE CpeHero oouiero oOpa3oBaHus, IPU ONPEIEICHUN COAEPIKATEIbHOW XapaKTEePUCTUKH Liesei
M3yYeHHs] TpeIMeTa HalpaBICHUEM IEPBOCTEIICHHOM 3HAYMMOCTH TPAAMLIMOHHO MPHU3HAETCS
(dbopMHpOBaHHE OCHOB XMMMYECKOW HayKh Kak oOOJacTH COBPEMEHHOI'O €CTEeCTBO3HAHUS,
MPAKTUYECKON JIEATETPHOCTH 4YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOH KynbTyphl. C
METOAMYECKOW TOYKM 3PEHHUs TAKOM MOJXOJ K ONpPENeNeHUI0 Iejiel U3ydeHMs IpeaMeTra sBIsIeTcs
BITOJTHE ONIPABaHHBIM.

CornacHo AaHHOW TOYKE 3pEHUs IVIABHBIMHU LIEISAMU M3Y4YEeHUs MpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

(dopMHpOBaHKE CUCTEMbl XUMUYECKMX 3HAaHUH Kak BakHEHIIel coCTaBIsIoIeH eCTeCTBEHHO-HAyYHON
KapTUHBI MUPA, B OCHOBE KOTOPOH JIe)KaT KIIIOUEBbIe MOHATHS, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU
XMMHHW, OCBOCHHE S3bIKa HAayKH, YCBOGHHE M ITOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000meHni
MHUPOBO33PEHYECKOI0 XapaKkTepa, 03HAKOMIJIEHUE ¢ UCTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;
(dbopMHUpOBaHKE U PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUS BEHIECTB U XMMUYECKHX
peakiuii, HEoOXOIUMBIX Il NPUOOPETeHHs YMEHUH OpPHEHTUPOBATbCS B MHpPE BEUIECTB U
XUMHAYECKHX SIBICHUH, UMEIOIIUX MECTO B MPUPO/JIE, B TPAKTUYECKON M MOBCEHEBHOM KU3HHU;
pa3BUTHE YMEHUH M CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM U OObICHEHHEM
XMUMUYECKOI0 3KCIIEPUMEHTA, COOIII0IEHEM ITPaBUi 0€30MMacHOro 00paleHUs C Bel[eCTBaMHU.

Hapsiny ¢ atuM, conmepkaTenbHas XapakTepUCTHKA IeNiel W 3amad M3ydeHHs TpeaMeTa B
porpaMMe IO XMMHUH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBMM C HOBBIMHU HPHUOPUTETaMHU B
cucteMe cpeaHero oOmero oobpazoaHusi. CeromHsi B MPEMOJaBaHUM XWMHUH B OOJBINCH CTETICHU
OTAaéTCsl MPEANOYTECHHE MPAKTUYECKOH KOMIIOHEHTE COJlepKaHHs OOyueHHs,, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTeIbHON OpraHU3aliy, BJIAJICIONIEr0 He HA0OpOM 3HAHUM, a
(YHKIMOHATBHON I'PAMOTHOCTBIO, TO €CTh CIOCO0AMHM M YMEHMSMHU aKTHUBHOTO MOJTYYEHHUS 3HAHUN U
MPUMEHEHHS UX B PEATBHOM KU3HU TSI PEIICHUS TPAKTUYECKHX 3a/1a4.

B cBs13u ¢ 3TUM npu u3yyeHHM NpeaMeTa «XHUMUsS» JTOMHUHHUpYIOIIee 3HaYeHUe NpuoOpeTaroT
TaKue IeJH U 337a4M, KaK:

ajanTanus oOyyarollMXcs K YCJIOBHMSM JMHAMHYHO pa3BUBAIOLIErocs MHpa, (opMupoBaHue
WHTEIUIEKTYaJbHO  pPa3BUTOW  JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYJHHYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAaMOTHBIX PpEIHIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

¢dopmHpoBaHHEe y OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIUi), MMEIOIINX
YHHUBEpCAITbHOE 3HAYCHUE IS Pa3IMYHBIX BUJIOB JACATEIBHOCTU: PEIICHHs POOIeM, TIOUCKa, aHATN3a
u 00paboTku HHGOpMAIMK, HEOOXOIUMBIX Uil NPUOOPETEHHUs OmbITa JESITEeIbHOCTH, KOTOpas
3aHUMaeT BAXHOE MECTO B IO3HAHWM XWMHH, a TAaKKe JUIA OICHKH C IO3WIMHA JKOJIOTHYECKON
0€30MaCHOCTH XapakTepa BIUSHHS BEIIECTB M XMMHUYECKHX IPOLIECCOB HAa OpPraHM3M 4YeJOBeKa M
MIPUPOHYIO CPENY;

pa3BUTHE TO3HABATENbHBIX HMHTEPECOB, HMHTEUIEKTYalIbHbIX M TBOPYECKHX CIIOCOOHOCTEH
00yJaroImuXxcsi: CIOCOOHOCTH CAMOCTOSITETFHO IPUOOPETaTh HOBBIC 3HAHHSI 110 XUMHH B COOTBETCTBUHU



C KM3HEHHBIMU MOTPEOHOCTSIMU, HCIOJIB30BATh COBPEMEHHBIE MH(POPMALMOHHbIE TEXHOJIOTMH JUIS
MIOWCKA ¥ aHaIN3a Y4eOHOH 1 HayYHO-TIONMYJIIPHON MH(OpMANK XUMUYIECKOTO COACPIKaHHUS;

¢dopmMHupoBaHHE W pa3BUTHE Yy OOYUYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOTI0IaTebHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH,
[IPY TUITAHUPOBAHHUHU U TIPOBEJCHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTAaHUE Yy OOyJarommxcsi yOeKkIEHHOCTH B T'YMaHUCTUYECKOW HAIpaBICHHOCTH XUMHUH, €&
BaXHOH POJIM B PELICHUH TNI0OATBHBIX MPOOIEM pallMOHAIBHOTO MPUPOAONOIH30BAHNS, TOTIOTHEHUS
JHEPreTUYEeCKUX PECYpCOB M COXPAHEHUsS IMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
Oepe’)KHOrO0 OTHOWICHWS K TIPUPOAE M CBOEMY 3JI0POBBIO, a TakXKe MPHOOPETeHUs OmbITa
UCTIOJIb30BAHUS TIOJYYCHHBIX 3HAHUH JJIS1 IPUHATHS TPAMOTHBIX PEIICHUI B CHUTYAIUsIX, CBSI3aHHBIX C
XUMUAYECKUMU SIBICHUSMH.

B yueOHOM 1utane cpeqHero odmero oopa3oBaHus MpeaMET «XUMHUT» 0a30BOTO YPOBHS BXOIHT
B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAYUYHBIE TPEIMETHIY.

OO0riee 4uciio YacoB, OTBEAEHHBIX ISl U3YUCHHS XHUMUH, Ha 0a30BOM ypOBHE CPEJHETO OOIIEro
oOpa3oBanusi, cocranisier 68 yacos: B 10 kimacce — 34 gaca (1 gac B Heneno), B 11 kiacce — 34 yaca (1
4ac B HEJICIIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKONM XUMMH

IIpenMer opraHM4ecKOi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYEHUE B ITOJIYYCHUH HOBBIX
BEUIECTB U MaTepuanoB. Teopust cTpoeHUs OpraHudeckux coeauHeHuit A. M. byrtieposa, eé
OCHOBHbIE TOJ0XKeHUsA. CTpyKTypHble (OpMYJbl OpraHMYECKMX BellecTB. ['omonorus, nzomepus.
XuMHYECKas CBA3b B OPraHMYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o KiacCU(pUKALMKM OpPraHMYECKHUX BellecTB. HomeHkaTypa OpraHu4eckux
COEMHEHMI (cucTeMaTHyYecKas) M TPUBHMAJIBHBIE Ha3BaHUsS BAaXKHEWIIUX IPEACTaBUTEIEH KI1accoB
OpPraHUYECKUX BEILECTB.

OKClepUMEHTAJIbHBIE METO/bl M3yYEHHUS BEIIECTB W UX IPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpraHMYEeCKMX BELIECTB M MaTepualaMd Ha HMX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BELIECTB, HAOIIOJAEHME M OINMCAHUE JAEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIECHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBAaHUE U TOPEHHE).

YriaeBoaopoasl

ANKaHBl: COCTaB M CTPOCHHE, TOMOJOTMYECKHMH psaA. MeraH M 3TaH — mpocTeHIue
MIPEJICTAaBUTENN AJIKAHOB: (PU3MYECKHE M XMMUYECKUE CBOMCTBA (pEakLUU 3aMELIEHUS U TOPEHHS),
HaXO0XJACHUE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psl. OTWUJIEH W MPONUJIEH — IMPOCTEHUIINE
IPEJCTaBUTENIN AJKCHOB: (U3MYECKHMEe M XUMHUYECKHE CBOWCTBA (peakuuu TIUAPUPOBAHHUSA,
raJIor€HUPOBAHUS, THIpaTallii, OKHCIEHUS U MOJIMMEPU3allin ), IOJIy4€HNUE U IPUMEHEHUE.

Ankaguensl: OyraameH-1,3 w wmetmwiOyragueH-1,3: crTpoeHue, BaKHEWIIUE XUMHUYECKUE
CBOMCTBa (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOTO KayuyKa U pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN psAll. ALIETUIIEH — MPOCTEHINi
NIPEJCTaBUTENIb AJIKMHOB: COCTaB, CTPOEHHUE, (u3MyYeckHMe U XHUMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH, TOPEHUS ), TOJIyUeHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYECKHMEe M XMMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBaHHUA), MOJIyueHUE M NpuUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuyeckue u Xxumuueckue cOUCMEA (Peakyuu 2anro2eHUposanus U HUMpOBAHuUs), NOIYy4eHue u
npumenerue. TOKCHYHOCTb apeHOB. ['eHeTHYECKas CBSI3b MEXK/y yIIE€BOAOPOAAMHU, IPUHAIICKAIIMMHU
K pa3jIM4HbIM KJIaccaM.

[Ipupoanble HCTOUHUKH YIiIeBOJAOpo10B. [Ipupoanblil ra3 u nonytHele HeQTsAHbIE Ta3bl. HedTh
u eé mnpoucxoxiaeHue. CrnocoObl mnepepaboTKM HePTH: MNEperoHka, KpPEeKUHT (TepMUYECKHH,
KaTaJuTH4ecKuii), muponus. [Ipoaykrsl nepepaboTku He(TH, UX IPUMEHEHUE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKCliepUMEHTAJIbHbIE METO/bl M3y4YEHHUS BEIIECTB W HUX IMPEBPALICHUI: O3HAKOMJIEHHE C
oOpa3liaMu IJIacTMacc, KaydyyKoB M pe3uHbl, Koyuiekiuu «HedTb» u «Yroiaby, MoJeIMpoBaHUE
MOJIEKYJT YTJIEBOJOPOJIOB U TaJOreHONPOU3BOIHBIX, TPOBEACHIE MPAKTHUECKON paboThl: MOITydYeHHE
JTUJICHA U U3YYEHUE €r0 CBOUCTB.

Pacuérnble 3anaun.

Bbruuciienus mo ypaBHEHUIO XMMHUYECKOH peakimu (Macchl, 00bEMa, KOJTUYECTBA MCXOIHOTO
BEIIECTBAa WJIM MPOJIYKTa peaklUU MO MU3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJAHOTO M3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenpHble 0THOATOMHBIE CIUPTHL. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakuMM C aKTUBHBIMH MeETa/llaMH, TaJIOT€HOBOJIOPOAAMH, TOpPEHHE), MPUMEHEHUE.




Bonoponnele cBs3M MeXAy MOJECKYJIaMH CHUPTOB. JlelicTBME METaHOJa M JTaHOJA Ha OpPraHU3M
YeloBeKa.

MHOroaTOMHBIE COUPTHL. DTUICHTIUKOIb U TIHUIEPHH: CTPOSHUE, (PU3HMUECKUE U XUMHUYECKUE
CBOICTBa (B3aMMOJEHCTBHE CO LIEIIOYHBIMU METallaMH, KaueCTBEHHAsl peaklisi Ha MHOTOATOMHbIE
cnupthl). JlelicTBre HA OpraHu3M uesnoBeka. [IpuMeHeHre runepyuHa u 3TUIICHTJIUKOJIA.

@DeHo: CTpOCHHE MOJIEKYINbI, (PU3NYecKue M XUMHUYECKHe CBoiicTBa. TOKCHYHOCTH (heHona.
[Tpumenenue peHona.

Anbaeruabl U kemonwvl. Dopmanpaeruy, aeTaabAerua: CTpoeHue, GU3NUEeCKUe U XUMHYECKHe
CBOMCTBAa (p€akUMM OKHUCIIEHHS M BOCCTAaHOBJICHHUS, KAaueCTBEHHBIE pEaKLMM), I[OIYy4eHHE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TIPENEIIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAsi W YKCyCHas KHUCIIOTBI:
cTpoeHHe, (U3MUECKHe M XUMHUYECKHE CBOMCTBa (CBOICTBa, oOuIMe UIsl Kilacca KHUCIOT, peaKius
STepUHUKAINN), TOTyIeHHE U puMeHeHne. CTeaprHOBast M OJICMHOBAs! KUCIOTHI KaK MPEJCTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeiCTBHE.

CrnoxHble 3QHUpBI KaK MPOU3BOIHBIE KApOOHOBBIX KHCIOT. ['naponu3 cinoxHbIX 3¢upoB. Kupsl.
I'unponus xupos. [Ipumenenue xxupoB. buonornueckas poib KUPOB.

VYrieBonpl: coctaB, Kiaccu(pUKaIUs YriaeBOJAOB (MOHO-, AM- U monucaxapunbl). [nmokoza —
MPOCTEHIINI MOHOCAXapU/I: OCOOEHHOCTH CTPOSHUS MOJIEKYIbI, (PU3UUECKHUE U XUMUYECKHE CBOWCTBA
(B3aumogeiictBue ¢ ruapokcunom Meau(ll), okuciaenue aMMmuauHbIM pacTBopoM okcunaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOXKIEHHE B MPUPOJE, IPUMEHEHUE, ONOJIOTHYeCKas POJIb.
®orocunTte3. PpykTo3a Kak U30Mep TIIHOKO3bI.

Kpaxman u unemnrono3a Kak HpupoiHble nonuMepbl. CTpoeHue Kpaxmajia M LEJUIIOJI03bI.
duznyeckue U XMMUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHS C HO/I0M).

OKcllepUMEHTAJIbHbIE METOJbl HM3YyYEHMsI BELIECTB M HX IPEBpAIlIEHUIl: IPOBEJCHHUE,
HaOJIOZCHNE M ONHMCAHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHona okcuaoM Meau(ll)), MHOroaroMHbBIX CIHPTOB
(B3aumogerictBue rTiunepuHa ¢ ruapokcugom Mmenu(ll)), ampaerumoB (OKUCIEHHE aMMHUAYHBIM
pactBopoMm okcuma cepedpa(l) m rumpokcuaom menu(ll), B3auMopaeicTBHE Kpaxmajga C HOJIOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaun.

Bbruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 MUCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepiKaliye OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak amM(oTepHble OpraHH4ecKkue coequHeHHs. DU3ndyeckue U XUMHYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe MIMIKHA). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabl.

benku kak npuUpOJHBIE BBICOKOMOJIEKYISIpHbIE coequHeHus. IlepBuuHas, BTOpUYHAs H
TpeTU4Has CTPYKTypa OesnkoB. XHMHYECKHE CBOIlcTBa OENKOB: THIPOJIN3, JEHaTypauus,
KaueCTBEHHbIE PEAKI[MN Ha OEINIKHU.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YUEHUS BELIECTB U UX MPEBpAIlCHHU: HaOII0AeHNE U ONMCaHue
JI€MOHCTPALIMOHHBIX OIBITOB: JIEHATypalns OEJIKOB IPU HarpeBaHUM, [IBETHBIE PEaK[UU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OcCHOBHbIE TOHATUS XHMHHM BBICOKOMOJIEKYJSIDHBIX COEJAMHEHHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IOJMMEpPHU3ALNM, CPEAHSIST MOJIEKyJsipHas macca. OCHOBHBIE METOMbI
CHHTE3a BBICOKOMOJIEKYJISPHBIX COETUHEHUN — MOJIMMEpPU3alnsl U OJTUKOHICHC AL

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanmu3anus MeXnpeaMeTHbIX CBA3€H INpU HM3yYEHHH opraHudyeckod xmmuu B 10 kiacce
OCYILECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITUH,
SIBJIFOIIMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.



OOme ecTeCTBEeHHO-HAYYHbIC MOHSTHA: SIBICHHE, HAYYHBIM (aKkT, TUMOTE3a, 3aKOH, TEOPHS,
aHalM3, CHHTE3, KJIAacCH(PHUKAIMs, TEPUOJUIHOCTh, HAOIIOJCHUE, W3MEpEHHE, DKCICPUMEHT,
MO/JICIIUPOBAHUE.

®dusnka: marepus, SHEpPrus, Macca, aToOM, JJIEKTPOH, MOJEKYJa, SHEPreTUYECKHH YpPOBCHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIWYMHBI M CIUHULBI UX
H3MEpPEHUSI.

buonorusi: knerka, opranum3m, Ouocpepa, OOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YTIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoJOTHs: MUIIEBBIE MPOIYKTHI, OCHOBHI PAIMOHAILHOTO IUTAHHS, MOIOIIUE CPEICTBA,
JICKQpCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, MaTepHalibl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKAS XUMMUSA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHUYECKHUH 2JIEMEHT. ATOM. SIIpo aroma, U30TOMbI. DJIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHH, MOAypPOBHH. ATOMHBIC oOpOHTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeaeIeCHUs
NEKTPOHOB IO OpOUTAIsIM B aTOMax »JJIEMEHTOB IE€PBBIX YETHIPEX MEPUOMIOB. JIEKTPOHHAs
KOH(UTYypalus aTOMOB.

[Iepnonnueckuit 3akoH u [lepnonnueckas cucreMa XuMu4eckux 3yeMeHToB [, M. Menneneena.
Ces3p mepuoanyeckoro 3akoHa u I[lepuoamueckoit cucreMbl xumuueckux snemeHtoB [l U
MeHneneeBa ¢ COBPEMEHHON TeOpUel CTPOCHHMS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUSI CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB IO TPYIIAM U MEPUOJIaM.
3HaueHe MePUOUIECKOro 3aKOHA B PA3BUTUHU HAYKU.

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BUJIbI XUMUUECKOHN CBSI3U (KOBaJIGHTHAs! HEMOJsIpHas
U TOJIApHAs, MOHHAsl, MeTajindeckas). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHONW XUMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPUILIATETEHOCTD.
Crenenp okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTpOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. [WNbl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

IlonsaTe o nucnepcHbIX cuUcTeMax. VICTMHHBIE M KOJJIOMJOHBIE pacTBOphL. MaccoBas [10is
BELIECTBa B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coefuHeHuil. HoMeHkaTypa HEOpPraHWYeCKHX BEIIECTB.
I'enernueckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAISKAIIMX K Pa3IMYHBIM KJlaccaM.

Xumnueckass peakius. Knaccupukanuss XUMHUECKHX pEakIMH B HEOPraHWYECKOH W
OpPraHMYEeCKON XUMHH. 3aKOH COXpaHEHMsS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS M IpeBpallleHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTb OT pa3iuuHbIX (akTopoB. OOpaTHMble peakIHH.
Xumuueckoe paBHOBecHe. PaKTOPbI, BIMAIOIINE HA COCTOSIHUE XMMHYECKOro paBHoBecud. [IpuHumn
Jle UlaTtense.

Onexkrponutuyeckas auccouuanus. CuibHble M ciabble aneKTpoiuThl. Cpeaa BOIHBIX
pPacTBOPOB BEILIECTB: KUCTas, HEUTpalibHas, IIeJI0YHasl.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKcrepuMeHTalIbHbIE METOJbl U3yYEHHS BEUIECTB U MX MPEBpAIICHUN: TeMOHCTpAIs TabauIl
«Ilepnonnueckas cucrema xumudeckux oaeMmeHToB [I. W. MenneneeBa», usyueHue Mopenen
KPUCTAINIMYECKUX PEHIETOK, HAOIIOIEHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX M Ja0OPAaTOPHBIX OIBITOB



(paznokeHue INepokcHuaa BOJOpOJa B IPHUCYTCTBMM KaTalu3aTopa, ONpPEAE]ICHHE CPEbl pacTBOPOB
BEUIECTB C TOMOIIBIO YHUBEPCAILHOTO HWHAMKATOpa, pEaklUud HOHHOrO OOMEHa), NpOBEACHHE
MPAaKTUYECKON paboThl «BiusiHUE pa3nmu4HbIX (PaKTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIHm.

Pacuérnebie 3anaun.

Pacuérel mo ypaBHEHUSM XMMHUYECKMX PEaKLMW, B TOM 4YHMCIIE TEPMOXHMHUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MOHATHS «MACCOBas 0JIsI BEIIECTBAY.

Heoprannueckasi xumust

Hewmeramnsl. Ilonoxenne HemeramioB B Ilepuoandeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB /Jl.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. PU3NYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS
HEeMeTaJUIOB (Ha MpuMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOWCTBA BaXXHEHININX HEMETAJLIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
Y KPEMHHUS) U UX COeIMHEHUH (OKCHUIOB, KUCIOPOACOAEPIKAIIUX KUCIOT, BOAOPOIHBIX COSIUHEHHIA).

IIpuMeHeHNne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramnsl. Ilonoxenue meramioB B llepuonnueckoi cucreme Xxumuueckux siaemeHtoB 1. U.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHS D3JIEKTPOHHBIX 000JIOYEK aroMoB MeTauioB. OOimue
¢usnueckue cBoiictBa MeTayuioB. CIIaBbl METaNIOB. JJNEKTPOXMMHMYECKUW Psiji  HaMpsHKEHUN
METaJIJIOB.

XUMUYECKHE CBOWMCTBA BAKHEHIIMX METAIJIOB (HATPHM, Kalui, KalblMii, MAaTHUH, aTFOMUHUI,
LUHK, XpPOM, K€EJI€30, MEJ/Ib) U UX COCTUHEHUH.

O61ue cnocoObl moxy4deHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHUKE.

DKcriepuMEHTAIbHbIE METO/Abl M3YYEHHUs BELIECTB U UX IPEBPALLEHUI: M3yuyeHUE KOJUIEKLUU
«MeTamsl U CIUIaBbl», 00Pa3I0B HEMETAIIOB, PEIIEHNE IKCIEPUMEHTAIbHBIX 3a/1a4, HAOMIOACHNE U
OINMCAaHNE JIEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOAECHCTBHE T'MIPOKCH/IA AIFOMUHHUS C
pacTBOpamMH KUCJIOT U IIEI0YeH, KaYeCTBEHHbIE PeaKIIMK1 HA KaTHOHBI METAJUIOB).

Pacuérnsbie 3anaun.

Pacuétbl macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MAaCcCe WM
00BEMY OMHOTO W3 YYACTBYIONIMX B PEAKIMH BEIISCTB, Pacy€Thl Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOYKTOB PEAKIIUH, €CITU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B obOecneueHUH HKOJIOTHYECKOM, SHEpreTMYeckod M NHIEeBOH 0e30MacHOCTH,
pa3BuTun MeAUIMHBL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUUECKHUX PEAKIIUM.

[IpencraBienuss 00 OOIMIMX HAyYHBIX MPHUHIMIAX MPOMBIIUIEHHOTO MOJMYYSHHS BaKHEHUIIUX
BEIIECTB.

UenoBek B MHpE BEUIECTB U MaTepHANIOB: BaXHEHIIME CTPOUTEIbHBIE MaTepHaIbl,
KOHCTPYKLIMOHHBIE ~MaTepuaybl, KpacKH, CTEKJIO, KepaMHKa, MaTepuanbl s DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYEeCKHe U MUHEPATbHBIEC yI0OpEHUSI.

XuMUS U 310pOBbE YEJIOBEKa: MpaBuja MCIOIb30BaHUS JIEKAPCTBEHHBIX MpPENapaToB, MpaBuia
0€30IacHOT0 MCIOJIB30BaHUS IPENapaToB OBITOBOI XMUMHH B IOBCEAHEBHOM XKHU3HHU.

MexnpeaMeTHbIE CBSI3H.

Peanu3arust MexXnpeaMeTHBIX CBsI3€i MpU M3ydeHHH oOmIeil u HeopraHWdeckod xumuu B 11
KJIaCCE OCYIIECTBISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSTHM, Tak U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISl OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-Hay4YHblE TMOHSATHS: HAay4HbIN (akT, TUIIOTe3a, 3aKOH, TEOpHs, aHAIU3,
CHHTE3, Kiaccu(uKanus, NepruoJUIHOCT, HAOMIOIEHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHE,
SIBJICHUE.

®dusuka: Marepus, HJHEprus, Mmacca, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, HSHEPreTMUECKUd YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IMHUIIBI X U3MEPEHHS, CKOPOCTb.

buonorus: kinerka, opranusM, sKocucTeMa, o6nochepa, MaKpo- U MUKPOIJIEMEHThI, BATAMUHBI,
O0OMEH BEIIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.



TexHonorusi: XUMHYECKasi MPOMBIIUIEHHOCTb, METaJUTyprus, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepUajIoB, CETbCKOX03SMCTBEHHOE IPOM3BO/ICTBO, MUIIEBasi IPOMBIIUIEHHOCTh, (hapMalleBTUYECKas
MIPOMBILIIIEHHOCTh, MPOU3BOACTBO KOCMETHUYECKHX IPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTEepUasIoB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMSBI 110 XMW HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

@I'OC COO ycranaBimuBaeT TpeOOBaHMS K pe3yIbTaTaM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
cpenHero ooémero o0pa3oBaHus (JIMYHOCTHBIM, METalpeJIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYECKOM OCHOBOMW JUIsl pa3padOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IIPOrPaMM CPEIHErO
o011ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cootBercTBUH C CUCTCMHO-ACATCIBbHOCTHBIM  IMOAXOJOM B CTPYKTYpPC JIMYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS IpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHUS BBIICICHBI
CJIEYIOIINE COCTABIISIOLINE!

OCO3HaHHE OOYYaIOIIUMHUCA POCCUMCKOW TIpaKJAaHCKOM MASHTUYHOCTH — TOTOBHOCTU K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHUIO;

HaJIM4YMe MOTHBALIUU K 00YYEHHIO;

LIEJICHATIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKACHUN JIMYHOCTH HAa OCHOBE KITHOYEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIUIINIA 62a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS PYKOBOJCTBOBAThCSI B CBOEH JESATENBbHOCTH
HEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYITUMHA IIGJIOCTHOﬁ CUCTEMC XUMHNYCCKOT'O O6pa3OBaHI/I$I;

HaJIM4Yue MPABOCO3HAHUS HKOJIOTMUYECKON KYIbTYPBl M CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
JKNU3HCHHBIC ITJIaHBbI.

JIndHOCTHBIE Pe3ybTaThl OCBOCHHUSA MpEAMeTa «XUMUS» JIOCTHTalOTCA B €IUHCTBE Y4eOHOU U
BOCIIUTATEIILHON ACATCIIBHOCTH B COOTBCTCTBHU C TYMAHUCTHYCCKHUMH, COLUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJA€ajJaMH POCCHUUCKOTO TPaXkJIaHCKOro OOIIecTBa,
NPUHATBHIMA B OOIIECTBE HOPMAaMHM W TMPAaBHJIAMH TIIOBEICHUS, CIIOCOOCTBYIOIIMMH TMpOIeccam
CaMOII03HAHUsI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIINXCS.

JIn4HOCTHBIE PEe3yJbTaThl OCBOEHUS MpeAMETa «XUMHUS» OTPaXaroT c(pOPMUPOBAHHOCTD OIIbITA
MO3HABATEIPHON M TPAKTUYECKON JEeSATeNbHOCTH OOydYaloluXcs IO peaju3aluu MPUHATHIX B
00111eCcTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHHs OOYYaIOUIMMUCS CBOMX KOHCTHUTYLHMOHHBIX IpaB U OOS3aHHOCTEH, yBaXKEHUS K
3aKOHY H MPaBOMOPSAKY;

NpeACTAaBJICHUA O COLOUAJIBHBIX HOpMax MW IMpaBUIaX MCKIMYHOCTHBIX OTHONLIEHUNA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MESTEIbHOCTH MNpPHU CO3JaHUM YUEOHBIX IMPOEKTOB,
pelIeHnr yuyeOHbIX U MO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKHX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThl APYTUX MpU
aHallM3e pa3jINYHbIX BUJOB YU€OHOU NeSTEIbHOCTH,

2) IATPUOTHYECKOTO0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOIIIEHHUS K UCTOPUUYECKOMY U HAyYHOMY HACJIETUIO0 OT€UECTBEHHOW XHUMHH;

YBaXXCHUA K IMPOLECCY TBOPUYECCTBA B oOiactu TCOPHUH W MPAKTHYCCKOI'0 MPHUMCHCHUSA XUMUH,
OCO3HAHHUs TOTO, YTO JOCTHMIKEHHUS HAYKH €CTh PE3yiabTaT JUIUTEIbHBIX HAONIOJCHUN, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOSIHHOI'O Tpyaa y‘-IéHI)IX H IIPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJIYYCHUHU U MOCIEAYIONIEM aHaln3e WH(OPMAILUU O
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOﬁ OTEUYECTBEHHOU XUMHUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'0 MMOBEACHU A,

CIIOCOOHOCTH OLIEHHWBATh CUTYaIlMU, CBSI3aHHBIE C XUMHUYECKUMH SBJICHHUSMH, U MPUHUMATH
OCO3HAHHBIC PCUICHUSA, OPUCHTUPYACh HAa MOPaJIbHO-HPAaBCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIGHWBAaTh CBOE TIOBEACHHWE M TMOCTYNKM CBOMX TOBApHUIIEH C TO3HUIIHA
HPABCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHUE l'IOC.]'Ie]ICTBI/Iﬁ OTUX MMOCTYIIKOB,
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4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHMUS LEHHOCTeH 370poBOro U 0Oe3omacHOro obOpaza KH3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOroieHUs TTpaBuIl 0€30MacHOro o0palleHus ¢ BElecTBaMu B ObITY, TOBCEIHEBHOM KU3HH U B
TPYAOBOM IESITENBLHOCTH;

MMOHUMAaHUS LIEHHOCTH MPAaBWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IaCHOIO MOBEICHUS B
CUTYalHUsIX, YTPOKAIIMX 30POBBIO U )KU3HU JIIOJEH;

OCO3HAHHUS TOCHEACTBUIM U HENpPUATUS BPEIHBIX MPUBBIYEK (YHOTpPeOJICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKATUBHOW  KOMIIETCHTHOCTH B  y4eOHO-HCCIIEIOBATENIbCKOW  JIEATEIhHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTHMBHOE Yy4YacTME€ B PEIICHUM NPAKTUYECKUX 3334  COLMAJIbHOU
HaIMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

MHTEpeca K MPaKTHUYECKOMY M3yYCHHIO MPO(ECcCHil pa3IMyHoOro poja, B TOM YHCIIE HAa OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBAOXKEHUSA K TPYLY, JIFOJSAM TPYAa U PE3YIbTATaM TPYJIOBOM NEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIBHOW TpaeKTopuu oOpa3zoBaHus, Oymylien
npodeccun W peanusanuyd COOCTBEHHBIX XKWU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMUeCcKOro BOCIIMTAHUA:

HKOJIOTMYECKU 1IeTIECO00pPA3HOT0 OTHOUICHHS K MPUPOJE, KaK HCTOYHHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emIe;

MOHUMAaHUS TI00ATBHOIO XapakTepa 3KOJOTHYECKHX MpoOaeM, BIMSHHS HSKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHON U COLMATILHOM CPEBI;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJIB30BaHUS JIOCTIKEHUN XHUMHH /JIs PEIICHUS BOMPOCOB
PalMOHAIBHOTO IPHUPOAOIIOIB30BAHNS;

AKTUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIIUX BPEI OKPYKAIOIIEH MPUPOJHOU Cpese, YMEHUs
MIPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBHI U
MpeA0TBpAIATh UX;

HAJIMYMSL  PA3BUTOrO  SKOJIOTMYECKOTO  MBIILICHHS, OSKOJOTMYECKOW KYJIbTYphI, OIbITa
NEeSATEIbHOCTH YKOJIOTHYECKON HANPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI UMU B TIO3HABATEILHOM,
KOMMYHUKAaTUBHOW M COIIMAJIBHOM TMPaKTHUKE, CIMOCOOHOCTH M YMEHHUSI aKTUBHO TMPOTHUBOCTOSITH
uzaeosioruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILLIECTBEHHOM MPaKTUKU;

MOHUMaHMUS CHEU(PUKA XUMUU KaK HayKd, OcCO3HaHus e€ ponu B (QopMHUpOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHIH LEJIOCTHOTO MPEACTABICHUS 00 OKPYXaIOIIeM MUpe
Kak O E€IMHCTBE NPHUPOABI M YEJIOBEKa, B IO3HAHUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH M pEHIeHUH
po0GJieM COXpaHEeHMsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHHU JUISI COBPEMEHHOW IMBHIU3allMU: B €€
FYMaHUCTHYECKONW HAMpaBIEHHOCTH W BaXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepuanbHOU
KYJIbTYPBl, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYHBOTO Pa3BUTHsI UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKON, TUIIEBONH U IKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, 00ECTICeYCHUH
YCIOBUH YCHENIHOTO TPYAA U IKOJIOTUYECKU KOMGPOPTHOM KU3HU KaXKIO0T0 UieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTH:  IOHHMMAaHUS  CYIIHOCTH  METOAOB  IO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJMydaeMble 3HAHUS IS
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aHamM3a U OOBSICHEHUS SIBJICHUH OKPYKAIOIIETO MUPA U MPOUCXOMANIMX B HEM M3MEHEHUH, YMEHHS
7enaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS Ha OCHOBE HAyYHBIX ()AaKTOB M MMEIOIIUXCSA JaHHBIX C ILIEJIbIO
II0JIy4€HUs JJOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJIA pelleHHs NnpolieM B
peaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpEca K MO3HAHUIO U HCCIIEN0BATENIBCKON JESTEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MIOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBUU C KU3HEHHBIMU IOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM Tpy/a B pasjInuHbIX chepax npodeccuoHanbHON A TEIbHOCTH.
METAIIPEIJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pPe3yiIbTaThl OCBOCHUsS y4eOHOro mpeamera «XHMHsS» Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHus BKIFOYAOT:

3HaYMMbIe JUISI  (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIOMIMXCS  MEKIUCIUIIMHAPHBIC
(MeXnpeMeTHbIC) OOIIEHAYYHbIC MOHSITHS, OTPAXKAIOIINE IEIOCTHOCTh HAYYHOH KapTUHBI MHUpa U
cenn(UKy METOAOB IO3HAHMS, HCIOJb3YEeMbIX B €CTCCTBEHHBIX HayKax (Marepus, BEIIeCTBO,
SHEprus, SBJICHUE, MPOIIECC, CUCTEMa, HAYYHbIH (aKT, MPHHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHUBEpCaJbHbIC yucOHbIC JCUCTBHUS (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISATUBHBIC),
obecrieunBaromue (HopMUpoBaHHe (GYHKIIMOHATIBHON I'PAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH oOyJaronuxcs HCII0JIb30BaTh OCBOCHHBIE MEXKIUCITUTUTHHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHKS U YHHUBEPCAIbHBIC y4eOHBIC ICHCTBHSI B TIO3HABATEIILHOM U COIMAIBLHON
MIPaKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHE  YHHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMHM, KOMMYHHKATHUBHBIMU U PETYIIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYeCKHE AeiiCTBUS:

CaMOCTOSITENILHO ~ (POPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh  MpOOJieMy, BCECTOpPOHHE  e¢
paccMaTpuBarth;

OTIPENIENIATh LENH JIEATSILHOCTH, 3a/1aBasi apaMeTPbl K KPUTEPUU UX JTOCTUKCHHUS, COOTHOCHTD
PE3yabTATHI ACITEIBHOCTH C TIOCTABICHHBIMH HEJISIMH;

UCTIOJB30BaTh TIPU OCBOCHWUW 3HAHUH TNPUEMBI JIOTUYECKOTO MBINUICHUS — BBIICNATH
XapaKTepHbIe MPU3HAKY TIOHATHH U YCTAHABIHBATh UX B3aMMOCBS3b, HCITOJIH30BaTh COOTBETCTBYOIINE
TIOHATHS JIJIs1 OOBSCHEHUS OTICIBHBIX (DAKTOB U SBJICHUN;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KJIaCCU(DUKAIIUU BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHABJIMBATh MPUYNHHO-CIICJCTBEHHBIC CBSI3U MEXy U3Yy4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHE DPACCYXJCHUS (MHIAYKTUBHBIC, ICAYKTUBHBIC, 110 AHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSX, (OPMYyJTUpOBaTH BBIBOJABI M
3aKJIFOYEHUS;

NPUMEHATh B TPOLECCE TO3HAHUS, HWCIOIb3yeMble B XHMHU CHMBOJIHYECKHE (3HAKOBBIC)
MOJICTTH, TIPe0Opa30BBIBATh MOJICIIBHBIC TPEJICTABICHUS — XUMHYCCKHHA 3HAK (CHMBOJI) JJIEMEHTAa,
XuMu4eckas (hopMmysa, ypaBHCHHE XMMUYECKON pEaKIMK — MPH PEIICHUH YYeOHBIX MO3HABATEIBHBIX
M TPaKTHYECKHUX 3a]ad, MPUMCHSTHh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHHUS JUIS BbISIBICHUS
XapaKTEPHBIX MPU3HAKOB U3YUaeMbIX BEIIIECTB M XUMHUECKUX PEAKIINH.

2) 0a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BJIaJIETh OCHOBAMH METOJIOB HayYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PCAKIIHIA;
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dopmynMpoBaTh LEIM M 3aJa4d  MCCIEJOBAaHUS, HCIOJb30BAaTh IIOCTABJICHHBIE H
CaMOCTOSITENIbHO COPMYIHUPOBAHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHWUS U OCHOBBI JJISI
(hopMHUPOBaHUS THITOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

BJIaJIETh HABBIKAMH CAMOCTOSATEIbHOIO IUIAHUPOBAHHS U TPOBEIACHHS  YUEHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHsI HAOMIOJaTh 3a XOJOM IIpoIecca, CaMOCTOSITEIHHO
MIPOTHO3UPOBaTh €ro  pe3yibTar, QOopMyIupoBaTh OOOOUIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIECIOBAHUS, COCTABIATh OOOCHOBAHHBIM OTYET O TPOACTAHHOU
pabore;

pUOOpETaTh OMBIT YUEHUYECKON MCCIIEe0BATEIBCKON U MPOECKTHOM NeATeNbHOCTH, MPOSBISATH
CHOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEIbHOMY IOMCKY METOJOB PElICHUs MPAaKTHUYECKUX 3ajad,
IIPUMEHEHUIO PA3JIMYHbBIX METOJI0B [IO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHUPOBATHCS B PA3IUYHBIX HMCTOYHMKAX WHPOpPMAUWU (HAYYIHO-TIOMYJSpHAs JIUTEpaTypa
XUMHUYECKOTO  COJIep’KaHus, CIOpaBOYHBIE TocoOus, pecypchl HHTepHera), aHaIM3UPOBATH
MHGOPMALIHMIO PA3TUYHBIX BUIOB U ()OPM IMPENCTABICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTE;

(dbopMyIHpOBaTh 3ampOCHl M MPHUMEHSATh pA3IUYHBIE METOJBl TPU TIOMCKE H O0TOOpe
uH(popManuy, He0OXOAUMOM /JIsl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

npUOOpeTaTh OIBIT HCIOJB30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAJIBHYIO (opMy mpeacTaBieHuss HHGOPMAIMH (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUII, PUCYHKHU U IPYTHUE);

WCTIOJIb30BAaTh HAYYHBIN SI3BIK B Ka4ECTBE CPEICTBA MPU pabOTE C XUMHUECKOW MH(pOpManueii:
MPUMEHITh MEXIpeIMeTHble ((pu3nueckue U MaTeMaTU4YecKue) 3HAKU W CUMBOJIBI, (DOPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIH KOMMYHUKATUBHBIMY JIeCTBUAMM:

3aJjaBaTh BOIIPOCHI IO CYLIECTBY OOCYKAaeMOl TeMbl B XOJ€ Juajora W/WIN JTUCKYCCHUH,
BBICKA3bIBaTh UJIeU, (POPMYIHPOBATH CBOM MPEAJIOKEHNUS OTHOCUTEIBHO BBIMOIHEHUS MTPENI0KEHHON
3a/1a4u;

BBICTYNIaTh C IIpe3eHTalledl pe3yabTaTOB IO3HABATEIbHON JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHMKAMH IIPU BBIIOJIHEHUH XUMHUYECKOIO HKCIEPHUMEHTA,
MPaKTUYECKOH pPadOTHI MO HCCIIEJOBAHMIO CBOMCTB HM3YyYae€MbIX BEIIECTB, pealu3allud y4yeOHOIo
mpoekta u (GopMynHpoBaTh BBIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIENIOBAHUN MyTEM
COTJIACOBaHUS MO3UIMH B X0/1€ 00CYKIAEHHSI U 0OMEHAa MHEHUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U  OCYIIECTBISATH CBOIO ITO3HABATENIbHYIO JESTENbHOCTD,
ompenensas e€ eI W 3aJauyd, KOHTPOJMPOBaTb M IO Mepe HEeOOXOAMMOCTH KOPPEKTHPOBATh
npeajaraéMblii  aqropuT™M JEHCTBUN NpU BBINOJHEHUM YYeOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(PGEKTUBHBIA CIIOCOO HX pElIeHHs ¢ Y4ETOM IOJydyeHHs HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYCCKUX PEAKITUAX;

OCYILIECTBIATH CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:
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c(OPMUPOBAHHOCTh TIPEACTABICHUH O XWMHUYECKOW COCTABISIONICH €CTECTBCHHO-HAYYHOU
KapTUHBl MHUpPA, POJIM XUMHUU B TMO3HAHUU SIBICHUI NpUpPOAbl, B (HOPMHUPOBAHHM MBIILICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOAUMOMN /IJIsl PEIICHHUS TPAKTUIECKUX
3a/1a4 ¥ HKOJIOrMYecKd 000OCHOBAHHOTO OTHOILIEHUSI K CBOEMY 3[I0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE IMOHATHS
(XMMUYeCKUIl ~ DJIEMEHT, aToM, OJJIeKTpOHHas o00o0Jiouka aToMa, MOJIEKYJa, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIHOCTh, XMMUYECKas CBsI3b, CTPYKTYpHas ¢opmyna (pa3BEpHyTas M COKpaiéHHas),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIepOAHbIN CKelleT, GyHKIMOHAIbHAS TPYIINa, paguKkal,
U30MEpPHUsI, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPO U a30TCOAEpKAIINe
COEIMHEHUS, MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTUHEHMS); TEOPUU U
3aKOHBI (T€OpUs CTPOEHUs opraHuuyeckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHsS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIIHUE B
OCHOBE IMOHMUMAaHUSI TIPUIMHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJICHH, ()aKTOIOTHIECKUE CBEICHUS
O CBOMCTBaxX, COCTaBe, IOJYYEHHH U OE30MAaCHOM HCIOIb30BAHUU BAKHEUIINX OPraHUYECKHX
BELIECTB B ObITY M MPAKTUYECKOM JIEATEIbHOCTH YEIOBEKA,

c(OpPMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIe MPU3HAKU TMOHITHHA, YCTaHABIMBATH HX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUIME IOHATUS IPU ONHCAHMM COCTaBa, CTPOEHUS U
MIpEeBpALICHUI OPraHuYeCKUX COeIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCIONB30BaTh XUMHUYECKYIO CHUMBOJHKY JUJISI COCTABICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpamEHHON) (GOopMyd OpraHMYEeCKHX BEIIECTB U
YpaBHEHUM XHMMHUYECKUX PEaKLUW, M3rOTaBIMBATH MOJEIM MOJEKYJ] OpraHM4eCKMX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHPOBAHHOCTh YMEHHH YyCTaHABIMBATh MPHHAIICKHOCTh HM3YyYCHHBIX OPTaHHMYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHUIO K ONpPEAeIEHHOMY KIIACCy/TpYIIe COeAMHEHUN (YTIIeBOAOPOIbL,
KHCJIOPOJI U a30TCOJIEPIKAIINE COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUs
no cucrematuueckoii HomeHkiarype (IUPAC), a Taxke NpuUBOIUTH TpHUBHAJIbHBIE Ha3BaHUS
OTJENbHBIX OPraHUYECKUX BEIECTB (STWJICH, NPONWIEH, AalleTUJIEH, ATHJIEHIJIMKONb, TIULEPUH,
denon, hopmanbaeTu, aleTaabAeTHa, MypaBbHHAsI KUCIOTA, YKCYCHAs! KHCIIOTA, OJICMHOBAs KUCIIOTA,
CTeapuHOBas KUCJIOTA, [NII0K03a, PPYKTO3a, Kpaxmal, LeJIJII0103a, [NIULKH);

C(OPMHPOBAHHOCT YMEHHUS OMNpPENENsATh BHJIbl XHUMHYECKOH CBSI3M B OPraHUYECKUX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOEHUSI OPraHUYECKUX BEILIECTB
A. M. bytnepoBa /uist 00bsICHEHUSI 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUs MacChl BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaThb COCTaB, CTPOEHUE, PU3NYECKHE U XUMHYECKHE
CBOMCTBA TUIUYHBIX MPEACTABUTENECH pPa3NIUYHBIX KJIACCOB OPraHMYECKHUX BeIIeCTB (MeTaH, JTaH,
STUJICH, NPOINWJIEH, aleTuieH, OyramueH-1,3, wmetmwnOyraauen-1,3, O€H30J, METaHOJ, JTaHOJI,
STUJICHTJIMKOJb, TJIHIEPHH, (DEHON, aleTanbleru], MypaBbHHAas M YKCYyCHas KHUCIIOTHI, TIIOKO3a,
Kpaxmall, HeJITI0J103a, aMUHOYKCYCHasl KMCII0Ta), WITIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXAY HUMU
YPaBHEHHUSMHU COOTBETCTBYIOLINX XUMUYECKUX PEAKIINNA C UCIIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHUKHU YIIIEBOJAOPOJHOTO CHIPhS (HE(TH,
NPUPOJHBIN Tra3, yroib), CIOCOOBI MX MepepaboTKH U TNPAKTHUECKOEe NPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHMH NMPOBOAUTH BBIYMCICHHUS 10 XMMHUYECKMM YPaBHEHHUSM (MacChl,
00BbEMa, KOJTMYECTBAa MCXOJHOTO BEILIECTBA WJIM MPOAYKTa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM IPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWKA 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCTIONb3YEeMbIX B XMMHHU MPH M3YyYEHHUU BELIECTB M XMMHUUYECKUX SIBJIECHUH (HaOioJeHue,
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HU3MCPCHHUEC, SKCIICPUMCHT, MOI[CJII/IpOBaHI/Ie), HUCIIOJIB30BaTh CHUCTEMHBIC XHMMHUUCCKHUEC 3HAHUA OJIA
NPUHATUS PEIICHW B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIWsIX, CBS3aHHBIX C BEIIECTBAMH W WX
IMPUMCHCHUCM,

c(OPMHPOBAHHOCTh yMEHHUI COONIOJAaTh MpaBUia IOJIb30BAHKS XUMHUYECKOW MOCYIOW W
na0opaTOpHBEIM 000pYIOBaHMEM, a TaK)Ke MpaBWiIa OOpPAIICHHs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHSMH 110 BBIITOTHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh M  BBIMONHITH XUMHUYECKHH  OIKCIEPUMEHT
(mpeBpalieHus OPraHUYeCKUX BEIIECTB INPU HArPEBaHUM, IOJYYCHUE OSTWICHA W HM3y4YCHHE €ro
CBOﬁCTB, KauUCCTBCHHLBIC PCAKIHWH OPraHMYCCKHUX BCIICCTB, ACHATYpalUsa 6GHKOB IIpu HarpCBaHUMU,
I[BETHBIE PEaKIuy OEJIKOB) B COOTBETCTBHH C MPaBUIAMU TEXHUKU OE30MACHOCTU MpH OOpaIlIeHUU C
BEIIECTBAMH U  JIADOpATOPHBIM  OOOpPYAOBaHWEM, TMPEACTABIATH PE3YIbTATBl  XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3alucH ypaBHEHHI COOTBETCTBYIOIIMX PEAKIUH M (OPMYJIUPOBATH BBIBOJBI
Ha OCHOBE 3TUX PE3y/IbTaTOB;

C(OPMHPOBAHHOCTh YMCHHMH KPUTUYECKH AaHAJIM3UPOBATh XHMHYECKYI0 HH(MOpMAIHIO,
MOJIy9aeMYI0 M3 Pa3HBIX HCTOYHHUKOB (CPEICTBA MacCOBOM MHpopMaIuu, IHTepHET U ApyTuX);

c(OPMHPOBAHHOCTH YMEHHI COOIIOIaTh MPaBHIIA SKOJIOTHYESCKH LIEIeCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH JEATEIHLHOCTH B LEJISX COXPAHCHHS CBOCTO 3JI0POBbS U OKPYKAIOIICH MPUPOIHON
Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTaHU3MBI OINPEIEIEHHBIX OPraHUYCCKHUX
BellecTB, MOHMMast cMbic mokaszatens IIJIK, mosicHAT, Ha mpuMepax cHocoObl YMEHBIIEHUS U
MPEIOTBPAICHHS UX BPEIHOTO BO3JICHCTBHUS HA OPraHU3M Y€JIOBEKa;

JJIA 06yanOIIII/IXC$I C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS: YMCHHUEC IIPUMCHATH 3HAHUA
00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMSI BEIIECTB M XUMHUECKUX SBJICHUMH;

JUISL CJICTIBIX M CIA0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOJB30BaTh PElbeHO-TOUCUHYIO
cucremy o0o3HaueHwuit JI. bpaiins uist 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHu4eckas XUMHUs OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUM: O XWMHUYECKOW COCTaBISAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHbl MHUpPa, POJM XUMHMM B TIO3HAHUM SBICHUHA NpUPOAbI, B (OPMUPOBAHMM MBIIUICHUS U
KYJIbTYpPbI JIMYHOCTH, €€ (QYHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOIMMOM Ui pelleHus] MPAaKTUYECKUX
3aJ1a4 ¥ 9KOJIOTHYEeCKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO U MPUPOIHOM Cpefe;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHHW, KOTOpas BKJIIOYAET: OCHOBONOJATAKOLIUE IOHATHUSA
(XMMUYECKUIl 2JIEMEHT, aToM, M30TOIl, S-, P-, O- BIEKTPOHHBIC OpOHMTAIM aTOMOB, WOH, MOJICKYJIA,
MOJIb, MOJISIPHBIM 00BEM, BaJIEGHTHOCTb, 3JEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas
CBS3b (KOBaJEHTHAs, MOHHAs, MeTaJUIM4yecKas, BOJOpOJHas), KpHUCTAJUIMUEeCKas peleTKka, THIIbI
XUMHUYECKHX PEaKIMM, pacTBOP, IEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJIEKTPOJIMTHYECKAs IUCCOLUALUS,
OKHCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XMMUYECKON PEaKLUU, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsl JIEKTPOITUTHUECKON JUccoLnanum, nepuoanyeckuit 3akon . . Menneneena, 3akoH
COXPAaHEHHs MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPALIEHUS HHEPrUM IMPU XUMHYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMHUHM, MUPOBO33pEHUYECKHE 3HAHUS, JICKAIUE B
OCHOBE NMOHUMAaHUS TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOIOTHUYECKUE CBEIECHUS
O CBOIiCTBax, cOCTaBe, MOJy4eHHU M O€30MaCHOM HCHOJIb30BAaHUM BaKHEHIIMX HEOPraHUYEeCKUX
BEIIECTB B ObITY U IPAKTUYECKOH 1S TETbHOCTH YeIIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHUH BBISABIATH XapaKTepHble MPU3HAKU IMOHITUHA, YCTaHABIMBATH HX
B3alMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IIPU ONMCAHUM HEOPTraHMYECKUX BEILECTB U
WX TIPEBPALLECHNN;
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c(OPMHPOBAHHOCTh YMEHUI UCIOIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUISI COCTaBICHHUS (POPMYII
BEIIECTB M YpaBHEHUW XUMHUYECKHX peakluid, cucremarnyeckyro HoMmeHknarypy (IUPAC) u
TPUBHAJIbHbIE Ha3BaHUSl OT/AEIbHBIX HEOPraHMYECKUX BELIECTB (YrapHbIM ras, YIVIEKHCIBIM Tas,
aMMHaK, raméHasi U3BeCTh, HeraléHas U3BecTb, TUThEBAs COJia, MUPUT U JpyTHe);

c(OPMHPOBAHHOCTh YMEHHH OIpPENEeNATh BAJCHTHOCTb M CTEMEHb OKUCICHUS XUMHYECKUX
JJIEMEHTOB B COEJUHEHHSIX Pa3jIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJCHTHAas, WMOHHAafi,
METaJIJINYECKasi, BOJOPOJHAs) B COCIMHEHUAX, TUI KPUCTAIUIMYECKOH PEIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJsipHAasl, HOHHAs, METAJUIMYECKasi), XapaKTep CpPe/bl B BOJAHBIX PacTBOpax
HEOPraHWYECKUX COEAUHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAJICKHOCTh HEOPraHUYECKUX BEIIECTB M0 UX
COCTaBY K ONpeAeTIEHHOMY KJaccy/Tpynie coeMHeH i (IIPOCThIe BEIECTBAa — METAJIBI U HEMETAJLIBL,
OKCH/Ibl, OCHOBAaHHMsI, KUCIIOTHI, aM(PpOTEpHBIE TUAPOKCUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI TIepuoandeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOLYI0, 00BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BATh AJIEKTPOHHOE CTPOCHHE ATOMOB XHMHYECKHX
sanemeHToB 1—4 mepuonoB Ilepuomuueckoit cucteMbl xummuueckux snemeHtoB J[. M. Menneneesa,
UCIIOJIb3YS TOHSTUSL «S-, P-, O-2JIEKTPOHHBIC OpOHMTANN», «IHEPreTHUECKHE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHUs CBOWMCTB XMMHUYECKUX AJIEMEHTOB UM HMX COCAMHEHUN MO MepuojaM U
rpynmaM [lepuoanueckoit cucteMsl XUMUYECKHX IeMeHTOB []. 1. Menneneesa;

cOpMUPOBAHHOCTh YMEHUU XapaKTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA
HEOpPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOU CBSI3U
MEXIYy HEOPraHMYEeCKHMMH BEUIECTBAMH C TOMOINBIO YPaBHEHUU COOTBETCTBYIOIIUX XUMHUYECKHX
peakuuii;

cOpPMUPOBAHHOCTh yMEHHUSI KJIAcCU(UIMPOBATh XUMHYECKHE pEaKUUd [0 Pa3IUuYHBIM
NpHU3HAKaM (YUCITy W COCTaBY PEarupyrolluX BELIECTB, TEIJIOBOMY Y(PQEKTy peakuuu, H3MEHEHUIO
CTEIEeHeH OKUCIIEHUS 2JIEMEHTOB, OOpPaTUMOCTH PEAKIIMH, YIaCTHIO KaTalu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUIl COCTABIIATH ypaBHEHHUS PEaKUMIl pa3aMuYHbIX THUIIOB, MOJHBIE U
COKpalIEHHbIE YPAaBHEHMsI PEAKIMil HIOHHOTO OOMEHa, YYUTHIBAsS yCIOBHS, IPH KOTOPBIX ITH PEaKIUU
UIYT /10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUI MPOBOAUTH PEAKIMM, MOATBEPIKJIAIOIINE KaueCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACIO3HABATH OMNBITHBIM IYTEM HOHBI, IPHUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPraHMUECKUX BEILECTB;

c(OPMUPOBAHHOCTb YMEHMHM PACKpPBIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii OCPEeICTBOM COCTABIIEHHS SJIEKTPOHHOTO OajlaHca ATUX peaKIHii;

c(OPMUPOBAHHOCTb YMEHUU OOBSCHITh 3aBHCHUMOCTb CKOPOCTH XHMMUYECKOH peakiuuu OT
pa3nUYHbIX (PAKTOPOB; XapaKTep CMEUICHHS] XMMHUYECKOTO PABHOBECHS B 3aBUCHMOCTU OT BHEIIIHETO
BozaeicTBus (npunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepuU30BaThb XMMHUECKHE MPOIECCHI, JEKallUe B OCHOBE
MPOMBIIIJIEHHOTO  TOJIy4€HUS CEpPHOM KHUCJIOThl, aMMHuaka, a Takke c()OopMHUPOBAaHHOCTh
MpeICTaBiICHH 00 OOIMX HAyYHBIX MPHUHIMIIAX W OSKOJOTHYECKHX MpoOiIeMax XUMHUYECKOTO
MIPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYHUCICHHS C HCIOJIH30BAaHUEM TMOHITHS «MaccoBas
JI0JISl BEILECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHMHM Ta30B MPU XUMHUYECKHX PEaKIUIX, MacChl
BEIIECTBA WM 00bEMA Ira30B MO W3BECTHOMY KOJUYECTBY BEIECTBA, Macce WM OO0BEMY OJHOTO U3
Y4acTBYIOUIMX B pEaKlUU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiy Ha OCHOBE 3aKOHOB COXPaHEHHUS
MAacchl BELIECTB, IPEBPALLEHHUS U COXPAHEHUS DHEPTUH;
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c(OpPMUPOBAHHOCTh YMEHUW COONIOATh NpaBHUa TOJB30BAHUS XUMHYECKOW MOCYAOH U
1abopaTopHBIM 00OpYyIOBAaHUEM, a TaKXe IMpaBuia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

chOPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATh M  BBHINOJHATH XUMHUYECKUH HKCIEPUMEHT
(paznokeHue IMepokcHuaa BOJOpOJa B INPUCYTCTBUM KaTalau3aTopa, ONPEAEICHHE CPEelbl pacTBOPOB
BELIECTB C IOMOIIbI0 YHHUBEPCAJILHOTO WHIUKATOpA, BIUSHUE Pa3UYHbIX (DAKTOPOB HA CKOPOCTH
XUMHYECKON peakiluy, peakiui HOHHOTO 0OMEHa, KaueCTBEHHBIC PEeaKINK Ha cynbdar-, kapOoHaT- 1
XJIOPUA-aHUOHBI, HA KATUOH AMMOHHSI, PELICHUE YKCIIEPUMEHTAJIBHBIX 33]1a4 110 TeMaM «MeTauib» 1
«Hemeramibl») B COOTBETCTBUH C MTPABHJIAMU TEXHUKH O0€30MACHOCTH MPH OOPAIEHUU C BEIIECTBAMU
1 1a00paTOPHBIM 000PYIOBaHHEM, MPEICTABIATh Pe3yIbTaThl XUMUYECKOTO SKCIepUMEHTa B dopMme
3alMCH YPaBHCHHUU COOTBETCTBYIONIMX peakiuié W (GopMynupoBaTh BBIBOJBI HA OCHOBE JTHX
pe3yibTaTOB;

cOPMUPOBAHHOCTh YMEHUH KPHUTUYECKH AaHAIM3HPOBATh XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MACCOBOM KOMMYHUKAINK, IHTEpHET U IPYTrHUX);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIa SKOJIOTHYECKH LIEIeCO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH AEATEIHLHOCTU B LIEJSAX COXPAHEHHs CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON
Cpebl, 0OCO3HABATh OMMACHOCTh BO3JAECHCTBUS HA )KMBBIC OPTaHU3Mbl ONIPEACIIEHHBIX BELIECTB, TOHUMAS
cmbicn mokazarens [IJIK, moscHATe Ha mpumepax crocoObl YMEHBIICHHS U MPEIOTBPALICHHUS HX
BpPEIHOT'O BO3JICMCTBUS HA OPTaHU3M YEJIOBEKA;

JUI O0YYaroMIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHITh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUN;

JUIS CJIETIBIX M CHa0OBUASIIMX OOYYAIOIIMUXCS: YMEHHE HCIOJIB30BaTh pPelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitis myist 3anvucu XUMHIECKUX GOpMyI.
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10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne /i P Konrtpoannsle  IpakTuyeck (itpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI ue padboTnbl
pecypchl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOCHHUSI OPTAaHUYECKUX COSUHEHUN A 3 bubmorexa [JOK
' P P ' https://m.edso0.ru/7f41a636
M. bytneposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
bu6nmoreka [JOK
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2 https://m.eds00.ru/7f41a636
29 HernpenenbHble yriaeBogopOabl: alKeHBI, 5 1 bubmuorexa [HOK
' ANKaMEHbl, ATTKMHbI https://m.edso0.ru/7f41a636
bu6mmoreka [IOK
2.3 ApOMATHIECKHE YTIEBOAOPO/IbI 2 https://m.edso0.ru/7f41a636
24 [TprpoHbIE HCTOYHUKH YTIICBOIOPOIOB U 3 L bubmmorexa [IOK
' WX repepaboTKa https://m.edso0.ru/7f41a636
Hroro no pazneny 13

Pazgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
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bubmuoreka [JOK
31 Crmprsr. OeHon 3 https:/m.eds00.ru/7f41a636
39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 bubauorexa [IOK
' CroskHBIe SOUpHT https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
3.3 YTaeBobl 3 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 13
Pa3znea 4. A3oTconepxkamue opraHudecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 Awmunbl. AMUHOKHACIOTEL. beiku 3 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCAUHEHUA
bu6mmoreka [IOK
5.1 ITnacrmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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11 KJIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM uugpoBbie
Ne n/m P Konrpoabubie IIpakruueckue (mupp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH bubnuorexa [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41a636
anemenToB /1. . Meneneena
19 Crpoenue BemmecTBa. MHOroobpasue 4 bubnmorexa [IOK
: BEmECTE https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
1.3 XVMUYECKHE PEaKIIHH 6 1 1 https://m.edsoo.ru/7f41a636
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
21 Meranet 6 L https://m.edso00.ru/7f41a636
bu6mmoreka [JOK
22 Hemeraet o . L https://m.edso00.ru/7f41a636
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/7f41a636
Wroro no pazueny 17

Pa3zgen 3. XuMus M 'KU3HL




22

bubmuoreka [JOK
A X 4
3 VIV T AKHSHD https://m.edso0.ru/7f41a636
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

23

N Kosm4ectBo 9acos Jlata n3yuenus JJIeKTPOHHBIE
n/ Tema ypoka IIp. wippoBbie
Bcero Kownrp. o0pa3oBaTeJibHbIE
I padoTbI
padoThI ILlnan ®akr pecypcbl
BBoanslii nHCTpYKTaX. [IepBUYHBIN HHCTPYKTaX 1O
OT. IIpenmer opraHuuecKO XuMuUH, €€ 1 03.09 bubmorexa LIOK
LA P ’ ' https://m.eds00.ru/7f41a636
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE.
Teopus cTpoeHUs OpraHU4YECKUX COeIMHEHUN A. M. Bbu6moteka [JOK
ByTiiepoBa, eé OCHOBHbIE MONOKEHUs . MHcmpyKmaoic 1 10.09 https://m.edso0.ru/7f41a636
no Th. Jl.o. Mooenupoearnue monexyn opeanuieckux '
sewjecms
[IpencraBnenue o kaccupuKayu OPraHUIECKUX bubmuoreka [IOK
semecTs. HoMeHKaTypa (cucteMaTnueckas) u 1 17.09 https://m.edso0.ru/7f41a636
TPUBHUAIIbHBIE HA3BAHUSI OPraHUYECKUX BEIIECTB
bubnunorexa LIOK
ATKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psf 1 24.09 https://m.eds00.ru/7f41a636
MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN bubmuoreka [IOK
ankanos. Mucmpyxmadxc no TB. Jl.o. N 0110 https://m.edso0.ru/7f41a636
Kauecmesennoe onpedenenue yenepooa u 6000pooa & '
Op2aHU4ecKux eujecmeax.
but6mmorexa [IOK
AJIKEHBI: COCTaB U CTPOCHHE, CBONMCTBA 1 08.10 https://m.eds00.ru/7f41a636
DTHIICH U TIPOMMIICH — MPOCTEHUINE MPECTaBUTETH 1 15.10 bubnuorexa [JOK
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anKeHoB. Uncmpyxkmaow no Th. JL.o O3naxomnenue
¢ 0bpazyamu nIACmMmace, Kay4ykoe u pe3urvl

Hncmpyxkmaowe no Th. Tlpaktudeckas padora Ne 1.

https://m.edsoo.ru/7f41a636

bu6nmmoreka [IOK

8 22.10 :
«[TonyyeHue STUIIEHA ¥ U3YyIEHHE €r0 CBONCTBY https://m.edsoo.ru/7f41a636
Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. bubmmorexa LIOK

9 05.11 https://m.edsoo.ru/7f41a636
[Tony4yeHrne CHHTETHUECKOTO KayuyKa U Pe3HHbI L :
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubnunoreka LIOK

10 TOMOJIOTHYSCKHN PsijIl. ATETHIICH — TIPOCTEHINN 12.11 https://m.edsoo.ru/7f41a636
NPECTaBUTENb AIKHHOB

bubmuoreka [IOK
11 Brprunciienus o ypaBHEHUIO XUMHUYECKON PEAKIUU 19.11 https://m.eds00.ru/7f41a636
bu6nmorexa LIOK

12 Apenbl: 0eH301 U TONIyoJl. TOKCHYHOCTBh aPEHOB 26.12 https://m.eds00.ru/7f41a636
['enetnueckas cBsA3b YIiI€eBOJAOPOJIOB, bubmmnoreka HOK

13 NPUHAUIEKAIINX K Pa3TMYHBIM KJIacCaM. 03.12 https://m.edso00.ru/7f41a636
Huempyxkmase no Th. J1.o Mooenuposarnue monexyn '
Veneso00p0008 U 2a02eHONPOU3B00HbIX
Kourponbhas pabotaNel mo pasmeny bu6morexa IIOK

14 «YTIICBOOPOIB 10.12 https://m.edsoo.ru/7f41a636
[IpupoaHbIE HCTOUYHUKH YIJIEBOAOPOIOB: IPUPOIHBII bubmuoreka [JOK

15 ra3 u MonyTHble HeTIHbIE Ta3bl, HEPTh U MPOTYKTHI 17.12 https://m.edso0o.ru/7f41a636
e€ mepepaboTKu
[IpupoaHbIE HCTOYHUKH YIJIEBOAOPOIOB: IPUPOIHBII bubmuotexa [JOK

16  ra3 u momyTHbIe HE()TSHBIC Ta3bl, HE(GTH U MPOLYKTHI 24.12 https://m.edsoo.ru/7f41a636

e€ nmepepaboTKH
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HpeI[CJIBHBIG OAHOATOMHBIC CIIMPTHI: MCTAHOJI U

bubnunorexa LIOK

1 ranon. Bonopommas cassp 14.01 https://m.eds00.ru/7f41a636
MHOroaToOMHBIE CITUPTHI: AITUIICHTIIUKOJb U bubnuorexa [IOK

1g =~ ramuepn. Hnempyxkmaowe no TE. Jl.o T'openue 2101 https://m.edso0.ru/7f41a636
cnupmos. J1.o. Bzaumooeiicmeue enuyepuna c '
euopokcuoom meou(ll)

19 deHout: CTPOCHHE MOJICKYIIbI, (prU3nUecKue u 2801 bu6mmorexa [IOK
XMMHYECKUE CBOMCTBA, IPUMEHEHHE ' https://m.edsoo.ru/7f41a636
Anprerunsl: GopMaIbICTH/I U alleTAIbICTUI. Bbu6mmoteka [JOK
Aueron. Uncmpykmaoic no Th. Jl.o https://m.edsoo.ru/7f41a636

20 Kauecmesennvie peaxyuu anvoezuoos (oxucieHue 04.02
AMMUAYHBIM PACMEOPOM OKCUda cepedpa u
euopokcuoom meou(Il)).

OIHOOCHOBHBIE TIPEJIENIbHBIE KAPOOHOBBIE KMCIIOTHI: bubmuoreka [IOK

2l MypaBbUHas U YKCYCHas 11.02 https://m.edso00.ru/7f41a636
Hnempykmaoie no TB. Tlpaktuueckas padora Ne 2. bu6moreka [JOK

22 . ; 18.02 https://m.eds00.ru/7f41a636
«CBOJCTBa pacTBOPa YKCYCHON KHCIIOTHD) L :

93 CreapuHOBast U OJICMHOBAsI KUCJIOTHI, KaK 25 02 bubnuorexa [IOK
IPEICTABUTEIH BBICIIMX KaPOOHOBBIX KUCIIOT ' https://m.edsoo.ru/7f41a636
MpUTa Kak CoJTM BBICIINX KapOOHOBBIX KUCIIOT, UX bubnunoreka [IOK

24 MOIOIIIEE JIEHCTBUE 04.03 https://m.edsoo.ru/7f41a636
CroxxHbIe 3QUpPbI KaK TPOU3BOIHBIC KAPOOHOBBIX bu6morexa IIOK

25 11.03 https://m.edsoo.ru/7f41a636
KUCIIOT. ['MIpOIIH3 CIIOKHBIX 3PHUPOB L :

26 XKupsr: ruaponus, npuMeHeHue, OnoaornuecKas 25.03 bu6muotexa [JOK
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POJIb KUPOB

https://m.edsoo.ru/7f41a636

VYrieBoibl: coctaB, Kiaccudukamus. Baxuenme bu6muorexa [IOK

27 1 08.04 https://m.edsoo.ru/7f41a636
IpEeJCTaBUTEIIN: TII0K03a, (PPYKTO3a, caxaposa S :
Kpaxman n nemnoii03a Kak IpupOoJHbIe TOTUMEPBI. Bu6moreka [JOK

28  Uncmpyxmaoic no TB. Jl.o  Bzaumoodeticmeue 1 15.04 https://m.edsoo.ru/7f41a636
Kpaxmana ¢ uooom.
KonTtponpsHas padora Ne2 mo pazneny

29 «Kucnopoacoaepxariue opraHuuecKue 1 22.04
COCIMHEHUS

bubnunoreka LIOK

30 AMWHBI: METHJIAMUH U aHWJIUH 1 29.04 https://m.eds00.ru/7f41a636
AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHu4YeCcKHe bu6muorexa LIOK

31 1 06.05 https://m.edsoo.ru/7f41a636
COEJIMHEHUS, UX Onojoruyeckoe 3HaueHue. [lentuasl S :
benku kak npupoIHbIE BBICOKOMOJIEKYIISIPHBIE bubnurorexa [HOK

32 COCTMHEHNS 1 13.05 https://m.edsoo.ru/7f41a636
OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX bubnurorexa [HOK

33 COCTMHEHMIA 1 20.05 https://m.edsoo.ru/7f41a636
OcCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJIIPHBIX bu6muorexa [HOK

34 o 1 26.05 https://m.edso0o.ru/7f41a636
coenuHeHun. Ilnactmaccesl, kKay4yku, BOJIOKHA S :

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KosmuecTBo yacos JJIeKTPOHHbIE
[JarTa usyyenus
Ne uudposbie
Tema ypoka Kourp. IIpaxk.
n/n Bcero o0pa3oBaTte/ibHbIE
pa6oTrel  padoTHhI
IInan dakT pecypcChI

BBoaublii nHcTpykTax. [lepBudnblit Bbu6moteka [JOK

1 uHCTPYKTaX 10 OT. XvMHUUECKUH SIIEMEHT. 1 03.09 https://m.edso0.ru/7f41a636
ATOM. DreKTpoHHasi KOH(PUTYpAIHs aTOMOB
[lepuonnueckuii 3akoH u [lepronuueckas bu6nmorexa LIOK

5 crucTemMa XMMU4Yeckux anemeHton /1. U. 1 10.09 https://m.edsoo.ru/7f41a636
MeneneeBa, ux CBsI3b C COBPEMEHHOM TEOPUEH '
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubnnorexa [JOK
XUMHUYECKHUX DJIEMEHTOB U UX COSIUHEHHUH T10 https://m.edsoo.ru/7f41a636
rpyIIaM U nepuoaam. 3HauyeHue

3 by proA 1 17.09
NEPUOANYECKOT0 3aKOHA M CUCTEMBI
xumuueckux anemenToB /[.M. Meneneesa B
pPa3BUTHHU HAYKHU
Crpoenue BemiecTBa. XMMHUUYECKasi CBS3b, €€ bubnmnoreka [JOK

4 BUJIbI; MEXaHU3MBI 00pa30BaHMs KOBAJIEHTHOMN 1 24.09 https://m.edsoo.ru/7f41a636
cBsi3u. BogopoaHas cBsizb
BasieHTHOCTB. DIIEKTPOOTPULIATENEHOCTD. bubnmnoreka [JOK

5 Crenenpb okuciieHud. Bemecrsa 1 01.10 https://m.edso0.ru/7f41a636
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI
[lonstue o mucnepcHsIx cucrtemax. McTuHHBIE bubnuoteka [JOK

6 W KOJUIOMJHBIE pPacTBOpbl. MaccoBas H0Jd 1 08.10 https://m.edso0.ru/7f41a636

BEIIECTBA B pacTBOpe. Bwiyucienue maccol
(konuuecmea Gewecmeda, ooOvema) npooyKma




28

peaxyuu, eciu 0iisi €20 NOIYy4eHUst OaH pacmeop
C OnpeodeneHHOU Maccosol 00/el UCXOOHO2O0
sewecmsa.

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeMHEHUM. [ eHeTnueckas
CBSI3b HEOPraHUYECKUX BELIECTB, Pa3IMUHbIX
KJIaCCOB

15.10

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

Kiaccupukanuss XMMUYECKHMX peakuuid B
HEOPraHWYECKOM M OpPraHUYeCKOd XUMHH.
3aKOH COXpaHEHUsS MAacChl BEIIECTB; 3aKOH
COXpaHEHUs] W TMPEBpAIlCHUS SHEPTUU NIPHU
XAMHYECKUX PEAKIUAX

CxopocTb peakiui. OOpaTuMble peakiuy.
XUMHUUYECKOE PABHOBECUE. Buiuucaenus maccol
(konruuecmea sewjecmea, 0ovema) npooykma
peaxkyuu, eciu U38eCcmHa Macca UCX00H020
seujecmaa, cooepaicanjeco onpeoeneHHyro 000
npumecetl.

22.10

05.11

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmorexa LIOK
https://m.edsoo.ru/7f41a636

10

11

Huempyxkmaoswe no OT. Ilpaktudeckas pabota
Ne 1. «BnusiHue pa3nuyHbIx GakToOpoB Ha
CKOPOCTh XUMUYECKOUN peaKiium»

OnekTpoiauTHUecKas aucconuanus. [ToHsTHE O
BojlopogHOM  mokazatene (pH) pacrtBopa.
Peakimun WOHHOI'O oOmeHa. IMuaponms
OPTaHMYECKUX ¥ HEOPTraHMYeCKHX BEIIECTB.
Uncmpykmaxc no OT. Jlo. Ilposedenue
peaxyuti UOHHO20 obmeHa o
XapaxkmepucmuKuy c80oUCmM8 IeKMpOIUMO8.

12.11

19.11

bubnunorexa LIOK
https://m.edsoo0.ru/7f41a636

12

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE pCaKknuu.

26.12

bubnunoreka LIOK
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13

14

[TonsaTue 06 31EKTPOIHM3E PacIIaBOB U
pacTBOPOB CoOJIeH

Konmponvnas paboma Nel tio pazneny
«Teopernyeckue OCHOBBI XUMHI

Mertamnel, ux nonoxenue B Ilepuonnyeckoii
CUCTEME XHUMHYEeCKHux oayemeHtoB J[. W.
MenzeneeBa 1 0COOEHHOCTU CTPOCHUS aTOMOB.
O0mue ¢usnyecKue CBOWCTBA METAJLIOB.
Hnempyxmaxe no OT. Jlo. 3nakomcmeo c
obpasyamu memanios u ux pyoamu (paboma c
KOMNEeKYUSAMU,).

03.12

10.12

https://m.edsoo.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

15

CnnaBbl METaIIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH METaljIoB

17.12

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

16

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAJIJIOB
(HaTpUii, KW, KaJIbIIUA, MarHuH,
ATIOMUHHN) U UX COeIMHEHUN. MHcmpykmasice
no OT Jl.o. Bzaumooeticmsue cuopoxkcuoa
ANIOMUHUSL C PACMBOPAMU KUCTIOM U ujerodel

24.12

bubmmoreka IIOK
https://m.edsoo.ru/7f41a636

17

XHUMHUYECKHE CBOMCTBA XpOMa, MEIU U UX
COeTMHEHNN

14.01

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

18

19

XnMHUYecKre CBOMCTBA IIUHKA, JKeJle3a U NX
coequHenuil. Unempyxkmaosic no OT. Jl.o.
Kauecmeennwvie peakyuu na kamuonwl
Memannoe

Huempykmaoswe no OT. I[Ipakmuyeckas paboma

Ne 2. "Pelienne 3KCIepUMEHTAIIBHBIX 3a/1a4 110
TeMe «MeTautel»"

21.01

28.01

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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HemeTaminl, UX MOJIOKEHNE B
Ilepronnueckoit cucTeMe XMMUYECKUX

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

20 04.02
anemenToB J[. M. MenpeneeBa 1 0COOCHHOCTH
CTPOCHUS aTOMOB
du3zndyeckre CBOMCTBA HEMETAIIIIOB. bubnunoreka LIOK

21 AstoTpornust HeMeTayuIoB (Ha puMepe 11.02 https://m.edsoo.ru/7f41a636
KHCIIOpOJ1a, cephl, hocdopa u yriepoaa)

22 XMMHUUYECKHE CBOMCTBA IaJION€HOB, CEPHI U HX 18.02 bubmorexa IIOK
CoeqUHeHHil : https://m.edsoo.ru/7f41a636
XuMHYecKue CBoicTBa a30Ta, pochopa u ux bubnnorexa [JOK

93 coenuHenuil. Uucmpyxkmaoie no OT. Jl.o. 2502 https://m.edsoo.ru/7f41a636
«Kauecmeennvie peakyuu Ha aHUOHbBL U '

KAMUOH aMMOHUSLY.

24 XUMHUUECKHE CBOMCTBA YIIIEpOIa, KPEMHUS U 04.03 bubnmoreka IOK
X COCIHHCHMIA . https://m.edso0o.ru/7f41a636

25 [IprMeHeHNe BaKHEHIINX HEMETAILIOB M MX 11.03 Bu6moreka [IOK
COEIMHEHMIT . https://m.edso00.ru/7f41a636
O06o01IeHre U cucTeMaTr3aIis 3HaH|K 110 bubnuoteka [JOK

26 teme «Hemerabiy. Beaucienus 1mo 25 03 https://m.edso0.ru/7f41a636
YpaBHEHHSIM XUMHUYECKHX PEAKIUil U '

TEPMOXUMHUYECKUE PACUETHI
Hncmpyxkmaowe no OT. Tlpaktuueckas pabota
27 Ne 3. «Pemenne sKCIepUMEHTAIBHBIX 3a71a4 110 08.04

teme "Hemeraminr"
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Koumponvnas paboma No2 mo temam

28 «Meramsi» u «Hemeramisby 1 15.04
20 Heopranuyeckue ¥ OpraHuuecKHe KUCIOTHI. L 2204 BI’I@?HOTeKa LHOK
Heopranudeckue u opraHnuecKre OCHOBAHUS ' https://m.eds00.ru/77412636
AMdoTepHbIe HEOPraHUYECKUE U bubnnorexa [JOK
30 OpraHM4ecKue coeruHeHus. ['eneTnyeckas 1 29.04 https://m.edsoo.ru/7f41a636
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BCIIICCTB
Ponb xumun B o6ecrieueHUN 3KOJIOTUIECKOM, bubnnorexa [JOK
31 SHEPreTHYCCKOM M MUILEBON OE30MaCHOCTH, 1 06.05 https://m.edsoo.ru/7f41a636
Pa3BUTHUU MEIAUIIMHBI
[IpencraBienust 06 0OIMMX HAYUHBIX bubmuoreka [IOK
32 IPUHIUIIAX TIPOMBIIUICHHOTO MMOTYYCHHUS 1 13.05 https://m.edso0.ru/7f41a636
BaXHEHIIINX BEIIECTB
bubmnoreka IIOK
33 YetoBEK B MUPE BEIIECTB U MATEPHAIIOB 1 20.05 https://m.eds00.ru/7f41a636
bu6nunorexa LIOK
34 XUMUSI U 3I0POBBE UEIIOBEKA 1 26.05 https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

1

TeopeTnueckre OCHOBbI OPraHNYECKOW XUMHUU

11

ChopMupoBaHHOCTH TPEACTABICHUN O XUMHYECKOH COCTABIISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMHH B IO3HAHHUU
SBIIGHUWA TpUPOIBbI, B (OPMHPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHATBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIs
pelieHusT TPAKTUYECKUX 3a7ad U DKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 310POBbIO U HpHpOI[HOﬁ cpeac

1.2

13

Bianenne cucteModl XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIArarIue MIOHSATHS (Morexyna, BaJICHTHOCTD,
ANEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XUMHUYECKas CBs3b,
MOJIb, MOJISIpDHAsi Macca, MOJIIPHBIA OO0BEM, YIIEpOAHBIH CKEJeT,
GyHKIMOHANBHAS ~ TpyNma,  pagukal,  HW30MepHusi,  H30MEpHI,
TOMOJIOTUYECKUH PpsAJl, TOMOJIOTH, YIJIEBOJOPOABI, KHCIOPOA- U
a3oTco/iepKalllue COEJUHEHHUs, OMOJIOrMYEeCKM AaKTHBHBIE BEILECTBA
(yrneBoapl, KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XUMHUYECKOr0 CTpoeHHsl opranmdeckux emects A.M. byrtieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XMMUH, (AKTOJIOTHYECKUE
CBEJCHMS O CBOMCTBAaX, COCTaBe, MOJIYYEHUHM U O€30IacHOM
WCIOJIb30BAaHUN  BaXXHEMIIMX HEOPraHMYEeCKHMX U  OpPraHUYecKuX

BCIICCTB B 6LITy u HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

Cq)OpMI/IPOBaHHOCTB yMeHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC IIPU3HAKU
HOHHTHﬁ, yYCTaHaBJIMBATb nux B3aMMOCBA3b, HCIIOJb30BaTh
COOTBCTCTBYIOIIHUE IIOHATUA IIPU OINHCAHHUU COCTaBa, CTPOCHHUA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

14

c(OpPMUPOBAHHOCTh YMEHHMM MCIIOIBH30BaTh XUMUYECKYIO CHMBOJIHMKY
JUISL COCTaBJIEHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX (pa3BEPHYTO,
COKpaléHHON) (GOpMyaT OpraHMYECKHMX BELIECTB M  YypaBHEHHH

XUMHUYCCKUX peaKuHﬁ, HU3T0TaBJIMBATh MOJCIIN MOJICKYJI OPTraHUYCCKUX
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BCIHICCTB JIsI WJUIIOCTPpALMU HMX XUMHUYCCKOIO U MPOCTPAHCTBECHHOI'O

CTPOCHUA

1.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  MPUHAIJICKHOCTH
M3yYEHHBIX OPraHMYECKUX BEUIECTB II0 HMX COCTABY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymme) coeAuHEHH (YIriieBOAOPOIbL,
KHCJIOPOJI M a30TCOJAEPXKALLUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS), JaBaTh WM  Ha3BaHMS 1O  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

1.6

ChopmMupoBaHHOCTh YMEHHUS ONPEAEATh BUABI XUMUYECKOU CBSI3U B

OpPraHMYECKUX COSAMHEHUSX (OJMHApPHBIE U KPaTHbIC)

Cq)OpMI/IPOBaHHOCTb YMCHHA IMPUMCHATD: IIOJIOKCHU A TCOPpUHU
CTPOCHHUA OPraHHYCCKHUX BCIICCTB AM. BYTJ'IepOBa JJIA 00BsACHEHHS
3aBHCHMOCTH CBOMCTB BCIISCTB OT HMX COCTaBa H CTPOCHUA, 3aKOH

COXPAaHCHUSA MACChl BCUICCTB

YrneBoaopobl. Kucnopoaconep:xarue u a30TCOJIepHKaIIne

OpraHn4€CKUC COCIUHCHU. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

2.1

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAJIBHBIE Ha3BaHMS
OT/ENbHBIX OPraHMYECKHUX BELIECTB (ITUJICH, MPOINMJIEH, aleTHJIEH,
STWJICHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbUHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapuHOBasl KHUCJIOTa, IJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIr03a,

TJTAIIVH )

2.2

2.3

ChopMHUpPOBAaHHOCT, yYMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHUE,
¢u3nueckue M XUMUYECKHE CBOWCTBA THUIHYHBIX MpeICTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIECH,
MPOMWIEH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeHzodn,
METaHOJ, 3TAHOJ, JTUJICHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbUHAs M YKCYCHas KHCIOTBHI, TJIOKO3a, Kpaxmall, IeJIII0J03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

C(I)OpMPIpOBaHHOCTB YMCHHA HIUTIOCTPUPOBATH I'CHCTHYCCKYHO CBA3b
MCKIY TUITMNYHBIMHA MNpEeaACTaBUTCIIAMHA Pa3INIHBIX KJ1aCCOB
OPraHN4Y€CKUX BCIICCTB YPABHCHUAMHN COOTBCTCTBYIOIIUX XUMHUYCCKUX

PEaKIMii ¢ UCII0JIb30BAaHUEM CTPYKTYPHBIX (OpMyII

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTJIEBOAOPOAHOTO ChIpbs (HEPTh, MPUPOHBIH ra3, yrojib), CHOCOOBI UX

nepepa60TKI/I U MMPAKTUYCCKOC ITPUMCHCHUC ITPOAYKTOB nepepaGOTKH
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XUMHUA U KU3HL. PacuéTel

3.1

CdopmupoBaHHOCT YMEHUH BJIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX HAy4YHOTO TO3HAHUS, UCTIONB3YyEMbIX B XHMHUU MPH U3YUCHUH
BEIIECTB W XUMHYECKUX SBJICHUI (HaONIOJEeHWE, W3MEpCHuE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE), UCIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHWS [ TPHUHITHS PEIICHHH B KOHKPETHBIX

KHU3HCHHBIX CUTYallHAX, CBA3AHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

CdopmupoBaHHOCT, yMEHHMI COONIOaTh TpaBUia IOJB30BaHUS
XUMHUYECKON Mocynoil u 1abopaTOpHbIM 00OpYIOBaHHMEM, a TaKXKe
npaBujia oOpaIieHus: C BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU

110 BBIIIOJTHCHUIO na60paT0prlx XUMHNYCCKUX OIIBITOB

3.3

3.4

3.5

3.6

CpopMUpOBAaHHOCTH YMEHHM IJIAHUPOBATH M BBIMOIHATH XUMHUYECKUN
OKCIICPUMCHT (HpeBpaHIeHI/Iﬂ OpraHN4Y€CKUX BCIICCTB IIPpHU HArpE€BaHUU,
MOJTyYeHHE STHIICHA M U3y4EHUE €ro CBOWCTB, KAUCCTBEHHBIC PEaKIHH
OpPraHMYEeCKUX BEUIECTB, JICHATypauus OENKOB NpU HarpeBaHMHU,
IBCTHBIC PCAKIHUU 6CJIKOB) B COOTBCTCTBHMU C IIpaBUJIaMHU TCXHHUKHU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U JIAOOPaTOPHBIM
000pyIOBaHUEM; IPEACTaBISATH pE3yJIBTaThI XHUMUYECKOTO
IKCIIEpUMEHTa B (OpME 3amiCHl ypPaBHEHHH COOTBETCTBYIOLIMX

peakiuii u GopMyJIMPOBATH BHIBOJIBI HA OCHOBE DTHX PE3YJIHTATOB

CpopMUpPOBAaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTA PEaKIUU 1O U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO

N3 UCXOJHBIX BCHICCTB UJIHU ITPOAYKTOB peaKHI/II/I)

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ KPpHUTHYCCKHU AHAJIU3UPOBATH
XUMHNYCCKYTO I/IH(I)OpMaI_II/IIO, MMoJIy4a€Myr0 H3 pa3HbIX HCTOYHHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTepHET U Apyrue)

ChopMupoBaHHOCTh yYMEHUH COOJIOAATh MpaBHJa SKOJIOTUYECKH
1e1ecoo0pa3HOro MOBENEHUsT B OBITY U TPYJIOBOM JA€ATEIHLHOCTU B
LENAX COXPAHEHMS CBOETO 3J0pPOBbS W OKPYXKAIOLIEH NPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
onpeAeNEéHHBIX OPraHNYeCKUX BELIECTB, MOHMMAasl CMBICI MOKa3aTess
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALCHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA
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Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa3OBava

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoil XMMHMYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIONINE  TMOHATUS  (XUMHUYECKUH  JJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIILHOCTh, CTENEHb
OKHCIICHHS, XMMUYECKas CBs3b, MOIb, MOJIIpHas Macca, MOJISPHBIN
00bEM, KpUCTAJUIMYECKass peIIETKa, TUIBl XUMHYECKUX PpeakUuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peaky HOHHOIO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JUCCOIMALUS, OKHUCIHUTENb, BOCCTAHOBUTEIbD,
CKOpPOCTh XMMHUYECKON pEaKlid, XUMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHYECKON auccoruanuu, l[lepuognaeckuii
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PAKTOJIOTHUECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYyYEeHMH U O€30IaCHOM HCHOJIb30BAaHUM BaKHEHUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M MPAKTUYECKOW JAESITEIbHOCTH

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBISATH XapaKTEpHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
IOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBpAIICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABIEHUSMHA JIPYrux

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

14

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SIBICHUM (Ha6JlIO,Z[CHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOJICIIUPOBAHNE)

ChopMupoBaHHOCTh YMEHHI OMpEIENATh BaJCHTHOCTh H CTENEHb
OKHCJICHUSI XHMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
COCTaBa, BHJ  XUMHYECKOHW CBsS3M  (KOBAJIGHTHAs, HWOHHa,
MeTaJTn4ecKasi, BOAOPOIHAS) B COCAUHEHUSIX, TUI KPUCTAILTHUECKON

peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaSI, MOJICKYJIsIpHAsd, MOHHAA,
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MeTaJUTH4ecKas)

1.5

CdhopmupoBaHHOCTE YMEHUU OMPEACIIATh XapaKTep CPelbl B BOIHBIX

pacTBOpax HEOPraHMUYECKUX COCAMHEHUN

1.6

ChopmupoBaHHOCTh  YMEHHUS  KJIACCH(UIUPOBATH  XUMHUYECKUE
peaKuuu Mo pa3nyHbIM MpHU3HAKaM (YHCIYy U COCTaBY pearupyrommx
BELIECTB, TeIIOBOMY J(h(]eKTy peakuuu, H3MEHEHHUIO0 CTeneHel
OKUCJICHHUS  DJJEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  y4aCTHIO

KaTaJiu3aTopa)

1.7

1.8

ChopMupoBaHHOCTh YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAIIEHHBIE YPABHEHHUS pEaKUUN
MOHHOT'O0 OOMEHA, YUUTHIBAs YCIOBHS, MPU KOTOPBIX 3TU PEAKIIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUI MPOBOIUTH PEAKIIUU, MOATBEPKIAIOLINE
KaueCTBEHHBIM COCTAaB  pPA3JIMYHBIX HEOPraHWYECKHUX  BEILIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOIHBIX

pacTBOpax HEOPraHUUECKUX BEIIECTB

1.9

1.10

1.11

CdopmMHupoBaHHOCTh YMEHMHM PpacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuui IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca 3TUX PeaKkIui

ChopMupoBaHHOCTb yMEHUH OOBSCHATH 3aBUCHUMOCTb CKOpPOCTH
XMUMHUYECKOH peakIuy OT Pa3InYHbIX (aKTOPOB

ChopMupOBaHHOCTb ~ yMEHUH  OOBSACHATH  XapakTep  CMEIIEHUs
XMMHUYECKOI0 PaBHOBECHUS B 3aBHCHMOCTH OT BHELIHETO BO3JIEHCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CdopmupoBaHHOCTh yYMEHUN packpblBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMAaTU3UPYIOLIYI0,  OOBSCHUTENBHYI0O W  HPOTHOCTUYECKYIO
byHKIIIN

ChopMupoBaHHOCTh YMEHHM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepnoanueckoi
cuctembl xuMuueckux diemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
NOHATHA «S-, P-, O-dJEeKTpOHHBIE OpOWTANIN», «IHEPreTUYECKUE
YPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHUs  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUN MO MepHojaM M rpynnam

[Iepnonnueckoi cucreMsl XuMudecknx 3y1eMeHToB [[.1. Menneneesa
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2.3

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) 0OO0IIME
XMMHYECKHE CBOMCTBA HEOPraHWYECKUX BELIECTB PA3JIUYHBIX KJIACCOB,
MNOATBEP)KAATh  CYIIECTBOBAHME  T'EHETHYECKOW  CBSI3M  MEXKIY
HEOPTaHMYECKUMHU  BEIIECTBAMH  C  TOMOMIIBIO  ypaBHEHHU

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.4

2.5

2.6

2.7

ChopMupOBaHHOCTH ~ YMEHMH  yCTAaHABIMBAaTh  NIPUHAAJIC)KHOCTH
HEOPraHMYECKUX BELIECTB II0 UX COCTaBY K ONpPENEIEHHOMY Kiaccy
(rpymme) coenuHEeHUN (MPOCThIE BELIECTBA — METAJUIbl U HEMETAILIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUIDBI, COJ'II/I)

ChopMupoBaHHOCTb YMEHUH MCIIOJIB30BaTh XMMUYECKYI) CHUMBOJIUKY
Ui COCTaBleHHS (OPMYJT BEIIECTB M YPaBHEHHH XUMHUYECKUX
peaknmii, cucreMatrueckyto HomeHknatypy (IUPAC) u tpuBmuaibHbIe
Ha3BaHUS OTHEJIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii ras,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas HM3BeCTb, HeraméHas H3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

CdopmupoBaHHOCTh yYMEHUN XapaKTepH30BaTh (OMUCHIBaThH) OOIIHE
XUMHYECKHE CBOMCTBA HEOPTAHUYECKUX BEIIECTB PA3TUYHBIX KIACCOB,
MOATBEPKIATh  CYIICCTBOBAHME  TECHETUYCCKOM  CBS3M  MEKAY
HEOPraHWYECKUMHU  BEIIECTBAMH €  IOMOIIBKO  YpaBHCHHU

COOTBCTCTBYHOINUX XUMHUYCCKUX peaKuHﬁ

ChopMupoBaHHOCTh YMEHUHN IUIAHUPOBATh U BBINOIHATH XUMUYECKUN
SKCIIEPUMEHT (pa3jioKeHHE TNEepOKCHAa BOAOPOJAa B IPUCYTCTBUU
KaTaJIn3aToOpa, ONpPENEJIEHUE Cpeabl PaCTBOPOB BEUIECTB € MOMOIIBIO
YHUBEPCAJIbHOIO HWHAMKATOPA, BIMSHHUE pa3IM4YHBIX (PaKTOPOB Ha
CKOPOCTh ~XHMHYECKOH peakiuH, peakUud HOHHOro oOMeHa,
KaueCTBEHHbIE peaKkuu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH AaMMOHMS, PEIICHHE SKCHEPUMEHTANBHBIX 3a/1ad II0 TeMaM
«Metambl» U «HemeTamiby) B COOTBETCTBUU C MPABUIIAMU TEXHUKHU
0€30IacCHOCTH TpH OOpaIleHUH C BeIIeCTBAaMH M JIaOOPAaTOPHBIM
o0opynoBaHuEM; MIPEACTaBIATh pe3yabTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIHX

peaKLII/Iﬁ )51 (I)OpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

2.8

CpopMHUpOBAaHHOCT, YMEHUW COOJIOATh TMpaBHJIa TIOJB30BAHUS
XUMHYECKON ToCcynoil M NabopaTopHBIM OOOpYyIOBAaHUEM, a TaKkKe
MpaBmiia 0OpalleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB
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2.9

ChopMUpOBaHHOCTH ~ YMEHHMH  XapakTEepU30BaThb  XHMHUYECKHE
MPOIIECCHI, JIEXKAIFEe B OCHOBE IPOMBIIUICHHOTO TOJyYeHUSI CEPHOM
KHCJIOTHI, aMMHaKa, a Takke c(HOpMHUPOBAHHOCTH IMpPEACTaBICHUNA 00
O0ImMX HAy4YHBIX MPUHLOUIAX ©  OKOJOTHYECKUX  Mpodiemax

XUMHYCCKOI'O IMMPOU3BOJACTBA

XUMHUA U KU3HL. PacuéTrl

3.1

3.2

3.3

3.4

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpaA, pOJIM XHUMHH B [O3HAHUHU
SBJIGHUH TpPUPOAbI, B (POPMUPOBAHWU MBILUICHUS U KYJIbTYPBI
JUYHOCTH, ©€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOMMMOU JIs
pelleHrs TPAKTHYECKUX 3a/lad U DKOJOTHYECKH OOOCHOBaHHOIO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdopmupoBaHHOCTH yMEHUHI KPUTHYECKH aHAJIM3UPOBATH
XUMHUYECKYI0 MH(OpMaIio, MOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBO KOMMYHHMKAIUK, ceTh IHTEpHET U Ipyrue)

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOAATh TIPABWIIA JKOJIOTHUYECKHU
11erecoo0pa3Horo MOBENCHUS B OBITY M TPYAOBOH IEATCIEHOCTH B
LEJSAX COXPAHEHHS] CBOETO 3J0POBbS M OKPYXKAIOIIEH MPHPOIHOU
cpenbl

Oco3HaBaTh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPTraHU3MBI
onpeAenEéHHBIX BEIIECTB, MOHUMas cMbich mokasarens [1IK, moscHaTh
Ha nmpumMepax CII0COOBI YMCHBUICHUSA U MPEAOTBPALICHUA UX BPCIHOIO

BOSI[GfICTBHH Ha OpraHus3M 4C€JIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
HCIOJIb30BAaHUEM MOHSTHUSL «MaccoBasi JI0Ji1 BEIECTBA B PAacTBOPE»,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKUX PEAKIUIX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BbEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIIMU BEIIECTB,
TErI0BOr0 d(eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl

BCIICCTB, ITPCBPAILICHUA U COXPAHCHHUA SHCPTIUU




40

HHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

TeOpeTI/I‘IeCKI/IC OCHOBBI Opr&HH‘ICCKOﬁ XUMHHN

11

1.2

Hpez[MeT OpFaHquCKOfI XUMUH: €€ BO3HHUKHOBCHHUEC, pa3BUTHUEC U 3HAYCHUC B
IMOJIY4YCHHHN HOBBIX BCHICCTB U MAaTCPUAJIOB. TeOpI/Iﬂ CTPOCHUA OPraHUYCCKUX

coenunenuit A.M. BytnepoBa, €€ OCHOBHBIE MOJOKEHHS

CtpykrypHble (OpMYIBl OpraHMYEeCKHX BemlecTB. ['oMmonorus, u3oMepusi.
XuMH4YecKasi CBSI3b B OPraHUYECKUX COCIWHEHUSIX — OJAMHAPHBIC M KpPaTHBIE

cBs3u. [IpencraBnenne o KiaccuPpuKaIUy OPraHuIeCKIX BEIICCTB

1.3

2.1

Homenkmarypa ~ opraHudeckux  COeAMHEHUW  (cucTeMaTHdeckas) |
TPUBHUAJIbHBIE HA3BAHUS BAKHEHNIIUX MPEJICTABUTEIEH KIIACCOB OPraHUYECKUX

BEILIECTB
YTIeBo0poasI

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMM psan. MeraH u 3TaH —
IpoCTeNIINe MPEICTABUTENN AIKAHOB: (PU3MYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy 3aMeUIeHMs] U TOPEHUs), HAXOXKACHHWE B IPHUPOJE, NOJyYEHHE U

IIPUMEHEHHE

2.2

2.3

AJIKEHBI: COCTaB U CTPOEHME, TOMOJIOTUYECKUI psAA. DTUJIEH U MPOMWIEH —
OpoCTeNIINe MPEICTaBUTENN AIKEHOB: (PU3MYECKHEe U XMMHUYECKHE CBOMCTBA
(peakMM THJIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUU, OKHUCIEHHS U
MOJIMMEPU3ALIH ), IOTyYEHUE U IPUMEHEHHE

Anxanuensl: Oyramuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeimue
XUMHYECKHE CBOIICTBa (peakiust MOJIMMEpHU3aITUN ). [Tonyuenune

CHHTETUYECKOI0 KayuyyKa U PE3UHBI

2.4

2.5

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKUH psil. ALeTUIeH
— TPOCTEHIINI TMpeACTaBUTEIh aTKHMHOB: COCTaB, CTpOEHHUE, (pu3nueckue u
XUMHUYECKHE CBOHCTBa  (peakIMu TUIAPUPOBAHUS, TaTOTEHUPOBAHUSA,

TUpaTaliu, TOPEHHs ), TOTy4YeHUE U IPUMEHEHHE

Apensl. beHson: cocra, crpoeHue, (U3MUYECKUE U XMUMHYECKHE CBONCTBA
(peakuuy TaJOreHUPOBAHUS U HUTPOBAHMS), MOJyYE€HHE M IPUMEHEHHE.
Tomyon: coctaB, cTpoeHue, GU3NIECKHE U XUMHUYECKHE CBOMCTBA (peakiuu

TaJIOTCHUPOBAHUA U HHTpOBaHI/IH), MOJIYYCHHUEC U NPUMCHCHUC. TokcuYHOCTH
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apeHoB. ['eHeTHuecKkas CBSI3b MEXJY YIJIEBOJOPOAAMHU, MPUHAMIEKAILUMU K

Pa3IMYHbIM KJIaCCaM

2.6

[IpuponHble HMCTOYHMKHM YIIIEBOXOPOAOB. IlpupoaHslii ra3 M IOIYTHBIE
HedtsabIe ra3pl. Hed1h u €€ npoucxoxkaenue. CriocoOsl mepepadoTKu HeTH:
MEPEroHKa, KPEKUHTI (TePMHUYECKHM, KaTaauTHuueckuil), nuponus. [IpoaykTer
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KamMeHnHbIil yroib U IpoIyKThI €ro nepepadoTKu

Kucnopoacoaepxaiiiue opraHuyecKue COeqMHEHMS

3.1

3.2

[IpenenbHple ONHOATOMHBIE CHOUPTHL. MeTaHOA M 3TaHON: CTPOEHHUE,
bu3nyeckue U XUMHUYECKHE CBOWMCTBA (pPEeakLUU C aKTUBHBIMU METallJlaMH,
rajloreHOBOJIOPOJIaMH, TOpPEeHHE), NMpUMEHeHHe. BomopoaHble CBA3M MEXIy
MOJIEKYJaMH CIIUPTOB. J[efiCTBHE METAHOJIA ¥ 9TAHOJIA HA OPraHU3M YeJIOBEKa.
MHoOroaTtoMHbl€  CIHUPTBHL.  OJTWIEHIJIMKOJIb W  IJIMLEPUH: CTPOCHHUE,
¢u3nyeckue M XMMHUYECKUE CBOMCTBa (B3aMMOJEHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs peaklusl HA MHOTOaTOMHBIE CIUPThI). JleiicTBue Ha

OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/IC TIMOCpruHa U OTUJIICHTJIMKOJIA

denom: CTPOCHUC MOJICKYIJIbI, (1)1/131/1%(:1(1/16 A XUMHUYECKHE CBONCTBA.

Tokcuunocth penona. [Ipumenenue dpenomna

3.3

Anpaeruapl U KeTOHbl.  DopMalpleruji, aueTalbJeruji: CTPOCHHUE,
¢usznueckue M XUMHYECKME  CBOMCTBa  (peakUUu  OKHUCIEHUS U

BOCCTAHOBJICHH A, KAUCCTBCHHBIC peaKLII/II/I), MOJIY4CHHUEC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE IIPEJIEbHbIE KAPOOHOBBIE KUCIOTH. MypaBbuHas U YKCyCHast
KUCJIOTBI: CTpOeHHe, (PU3NUECKUEe U XUMHUYECKUe CBOMCTBa (CBOMCTBa, 00mIMe
JUI KJjlacca KUCIOT, Peakuus STepU(HKalMK), MOJTydyeHHEe U NPUMEHEHHE.
CreapuHOBass M OJIEMHOBAsl KHUCJIOThl KaK TMPEICTaBUTENN  BBICHIMX
KapOOHOBBIX KHUCJIOT. MblJa Kak CONM BBICIIMX KapOOHOBBIX KHCIOT, HX

MoOIoIIee NeHCTBUE

3.5

3.6

Crnoxnble 3(uUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KUCIOT. [uiaponus
cloXHBIX  3¢upoB. Kupel. I'mapomus xupos. IlpumeHeHue KupoOB.

buonornueckas poJib JKHpPOB

YrneBoapl:  cocTaB, KIacCH(UKalus  YrIeBOAOB  (MOHO-, TU- U
nmoyimcaxapuael). [JIOKo3a — TIPOCTEHIINI MOHOCAXapui: OCOOCHHOCTH
CTPOCHHUSI MOJICKYJIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (B3aUMOJICHCTBIE
¢ ruapokcuaoM wmenu(ll), oxucieHne aMMHayHBIM PACTBOPOM OKCHJIA
cepedpa(l), BoccTaHOBIIEHUE, OPOKECHUE TIFOKO3bI), HAXOKICHUE B MPHPO/IC,

npuMeHeHue, Owuosorudeckas poib. DotocuHTe3. DpykTo3za Kak H30MEp
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4.1

roko3bl. Kpaxman u memnonosa Kak HOpupoAHble noiaumepsl. CTpoeHue
KpaxMasla M LeJIono3bl. du3nueckue U XMMHUYECKHE CBOMCTBA Kpaxmalna

(ruapoinn3, KaueCTBEHHAs peaklys ¢ UOJIOM)
A3oTconepkale OpraHn4eckiue CoeIMHEHUS

AMUHOKHUCIOTHI Kak aMm(poTepHble OpraHndyeckue coequHeHusi. Guznyeckue u
XMMUYECKHE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe TiulMHa). buonoruyeckoe

3Ha4YeHUE aMUHOKHUCIOT. IlenTuanl

4.2

benku kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. llepBuynas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOICTBA OEIKOB:

TUApOIU3, ACHAaTypalrsd, KaHCCTBCHHBIC PEAKIIMU Ha Oenku

BBICOKOMOHGKYHﬂpHBIe COCIUHCHUA

5.1

OCHOBHBIE TTOHSITHSA XHMHH BBICOKOMOJICKYJIISIPDHBIX CO@I[I/IHGHI/II‘/'II MOHOMCD,
[MoJIUMEp, CTPYKTYPHOC 3BCHO, CTCIICHb MMOJIUMMEpHU3alnm, CpCaHss
MOJICKYJIApHas Macca. OcHOBHEIC MCTOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX

COGI{I/IHCHI/Iﬁ — noJIMMEepur3aluAa U NOJIMKOHACHCAI A

5.2

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHUS BEIIECTB U UX MPEBPALICHUN:
O3HAaKOMJIEHHE C oOpa3llaMd TPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH,

IJ1aCTMacc, KaydyKoB. HonyquI/Ie CHUHTCTHUYCCKOI'O Kay4dyKa U pC3UHBI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

11

XUMUYEeCKU 3neMeHT. AToM. Sapo aroma, U30TONBL. DJIEKTPOHHAs
000J104YKa. DHEpreTu4eckue ypoBHH, MOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-,
d-anemenTbl. OCOOCHHOCTH pacHpelesieHUs] 3JICKTPOHOB MO OpOUTATISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOA0B. DIEKTPOHHAS KOH(PUTYpaIs

aTOMOB

1.2

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XMMUYECKHX JJIEMEHTOB
J.U. MengaeneeBa. Cpsi3p nepuoauueckoro 3akoHa u llepuoanueckoit
CUCTEMBI XUMHYECKUX 3JIeMeHTOB [[.M. MenneneeBa ¢ COBpeMEHHOM Teopuen
CTPOEHHMSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB XUMHYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPYIIaM U

nepuoaam. 3HaueHNE NEPUOANYCCKOr0 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BHIBI XWMHUYECKOW CBS3U
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1.4

1.5

1.6

1.7

(KoBaJIGHTHasi HENOJIApHAsl W IOJIApHAsi, MOHHAas, MeTajaudeckas). VoHBIL:
KAaTUOHbI M aHHOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW XUMHUYECKOW

cBsi3U1 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogoponHas cBs3b
BanenTtHocTh. DnekTpooTpuiiatenbHOCTh. CTereHb OKUCIICHUs

BemectBa MONEKYJIIPHOTO M HEMOJIEKYJSIDHOTO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THUIBI KPUCTALUIMYECKUX  PELIETOK.
3aBUCUMOCTb CBOMCTBAa BELIECTB OT THIA KPUCTANIMYECKOW PEIETKH.
[lonsTe 0 aucnepcHBIX cUCTeMax. VICTHMHHBIE M KOJJIOMJIHBIE PacCTBOPBI.

MaccoBas A0JI BEIIECTBA B paCTBOPEC

Knaccudukanus HEOPraHUYECKUX COCTMHEHHIA. Homenknarypa

HCOPraHUYCCKUX BCIICCTB

XumMuueckas pCaKnusi. KHaCCH(bHKaL[HH XUMHNYCCKHX peaKHI/Iﬁ B
HeOpFaHquCKOﬁ n OpraHquCKOﬁ XHMHHU. 3aKOH COXpaHCHHA MacCChl
BCIICCTB, 3aKOH COXPAaHCHUA W HNPCBPALICHHA OSHEPruv IMIpU XUMHUYCCKUX

peaKuusx

1.8

CKopoCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (HaKTOPOB

1.9

OOparumbie peakiuu. XUMUYecKoe paBHOBecre. DakTOphI, BIUSIONIME Ha

COCTOSIHUME XUMUUecKoro paBHoBecus. [Ipunmun Jle [llarense

1.10

111

2.1

2.2

9HeKT’p0J’II/ITI/I‘IeCKa${ Jucconuanus. CuibHBIE U Cl1a0bIe QJICKTPOJIUTHI. Cpena
BOIHBIX PaCTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaanaﬂ, menoyHas. Peakuuu

HMOHHOTO 0OMeHa
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU
Heoprannueckas xumust

Hemeramnsl. [lomoxenune HemeramnoB B llepuoamdeckoid  cucreme
xumuyeckux snemeHToB J[.M. MeHeneeBa u 0COOEHHOCTH CTPOCHHS aTOMOB.
dusnueckue CBOWCTBA HEMETANIOB. AJUIOTPONHUS HEMETAJUIOB (Ha IpUMepe
KHCJI0poAa, cepsl, pocdopa u yriepozaa)

XUMHUYECKHE CBOWCTBA BAXXHEWIIMX HEMETAUIOB (TalOreHOB, CEphl, a30Ta,
¢dochopa, yrimepoga U KpeMHHMs) M HMX COEIUHEHMH  (OKCHJIOB,
KHCJIOPOACOICPKAIINX KHCIIOT, BOAOPOAHBIX coeinHeHuit). [lpumeneHnune

BaXKHEHUIIINX HEMETAJIOB U UX CO€IUHEHNN

2.3

Meramnsl. [lonoxenne mertamoB B Ilepmoanueckoil cucteMe XMMHUYECKHX
anemeHtoB JI.MI. MenneneeBa. OcoOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX
o0ojyoyek aToMoB MeTayioB. OOmmMe QU3NUECKUe CBOWCTBA METAJIOB.

CrmutaBbl METaUIOB. DIIEKTPOXUMUYECKAN PsiJT HANIPSDKEHUH METAIIIIOB
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2.4

2.5

3.1

XUMHUYECKHE CBOMCTBA BAXXHEHIIMX METAUIOB (HATpUM, Kadui, KalbIU,
MarHui, aJlOMUHHMA, [IMHK, XpPOM, XKeJIe30, Mellb) U X coeauHeHui. Oo0mue

CII0COOBI IMOJIYYCHHA MCTAJLJIIOB. HpI/IMeHeHI/Ie MCETAaJlJIOB B 6BITy N TEXHHUKC
I'enetnueckast CBA3b HCOpPraHNMYCCKUX  BCEIICCTB, IMPUHAMICKAINIUX K
Pa3JIMIHBIM KilaCCaM

XUMUS U )KA3HDb

Ponp xumun B oOecrieueHUH 3KOJIOTHYECKOM, SHEPTEeTHYECKON W IMHIEBOU
0€30MacHOCTH, pAa3BUTHH MEAWIMHBL. [loHATHE O HAy4YHBIX METOJax

II03HaHHUA BCIICCTB U XUMHYCCKHUX peaKI_[I/If/'I

3.2

3.3

[IpencraBnenus 00 OOmMX HAYYHBIX MPHHLOUNAX MPOMBIIIIEHHOTO
IIOJIyYEHUSI BaXKHEMIIMX BeIIECTB. YelnOBEK B MUPE BELIECTB M MAaTEPHUAIIOB:
BAKHEUIIINE CTPOMUTENIbHBIE MAaTepUalibl, KOHCTPYKLMOHHBIE MAaTEpUAIIbI,
KpPacKH, CTEKJIO, KepaMHUKa, MaTepUalbl Ul 3JICKTPOHUKU, HAHOMATEPUAIIbL,

OpraHUYecKre ¥ MUHEPAIbHBIC yI00pEeHUs
XuMusa u 3A0POBLEC HYCJIIOBCKA: IIpaBUJIa HCIOJB30BAHUA JICKAPCTBCHHBIX
MpermapaToB, NpaBmia OE30MacHOr0 HWCIOJIB30BaHUsS IPENaparoB OBITOBON

XUMHHU B HOBCG,Z[HCBHOﬁ KHU3HHU
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

YMK non pemakmumeii: 10 kirace — O.C. I'abpuensn; 11 kimace — 10 kmace — O.C. 'aGpuenss;

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Y4eOHo-MeTouYecKoe oOecreueHne MpoLEecCOB MPENnoiaBaHusd XUMUH, OUOJIOTUH, (DU3HKU
Ha YpPOBHSX OCHOBHOTO OOIIET0O W CpEeAHEro oOmero o0pa3oBaHHs C BKIIOYEHHEM
JIOTIOJIHUTEIBHOTO HMHXXEHEPHOTO KOMIIOHEHTa : METOJIWYEecKHue pekoMmeHpanuu. — M. :
OI'BHY «HCTUTYT copepikaHust B METOZ0B o0yueHus», 2024. — 73 c.

e CucremMa OIICHKM JOCTHXKEHHI IUTAHUPYEMBIX MPEAMETHBIX PpEe3YyJIbTaTOB OCBOCHHUS
yaeOHOro nmpeamera «Xumus». CpemgHee oOmee o0o0pa3oBaHHE :  METOIAMYCCKHE
pexomennanuu. — M. : ®I'BHY «MucTUTYT copepxanus u MeTofoB oOyueHus», 2024. — 80
C.: WL

* CucreMa OILIGHKH [JOCTWXKEHUH TIJIAaHUPYEMbIX TMPEAMETHBIX pPE3yJIbTaTOB OCBOCHUS
yaeOHOro mpeamera «Xumus». OcHOBHOEe o00mee o00pa3oBaHHWE : METOJAMYECKHC
pexomennanuu. — M. : ®I'BHY «MHcTUTYT copepxanusi U MeTofoB oOydeHus», 2023. — 55
C.: WL

* JlocTi>KeHHe MeTallpeIMETHBIX Pe3yJIbTaTOB B paMKaX M3y4eHUs MPEAMETOB €CTECTBEHHO-
HaydyHOTo OJI0Ka (OCHOBHOE 00Iee 0O0pa3oBaHME) : METOJAMYECKHE peKoMeHIamuu. — M. :
OI'BHY «MHCcTUTYT copepxkaHus U METOI0B o0yueHus», 2023. — 136 c.: un. 15

» KonTekcTHbie 3a1aun. 3aanus K yaeOHOMY Kypey «Xumus». 8 Kiiace : yaeOHoe Tocooue.
— M. : OI'BHY «UHCTHTYT coaepxaHUs M METOHOB oOyueHus», 2024. — 41 c. e
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU : METOJMYECKHE pekoMeHaanmuu. — M.
OI'BHY «MHCTUTYT cofepikaHus U METOZ0B o0yueHus», 2024. — 27 c.

* Meroauueckuii keiic «Xumuueckas cBsi3b. Kpucrammudyeckue pemetrku» (8—9 kmacce). ©
MeTtoaudeckuii keiic «Xumus u xku3ab» (10—11 kiaccer).

* Meronnueckuit keiic «CkopocTh xumuueckoi peakuumn» (10—11 kmaccer).

* Metoauueckuii keiic «Knaccudukanus xumudeckux peakuuit» (10—11 kmaccsr).

* [IpenogaBanne €CTeCTBEHHO-HAYYHBIX MPEIMETOB B YCJIOBHUSIX OOHOBJICHHUS COJCpPKAHUS
obmero obpazoBaHus : Mertoauuyeckoe mocodme. — M. : ®I'BHY «MHctutyT crparerun
pasButusa odbpazoBanust PAO», 2021. — 184 c.
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