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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XWMHUM Ha YPOBHE CpemHEro obmero ob0pa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpa3oBanuu B Poccuiickoii ®denepanumny», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTENbHON MPOrpaMMbl CpeAHEro ooiiero o0pa3oBaHUs
(®OIT  COO), npencraBineHHbIX B DeaepasbHOM  TOCYAApPCTBEHHOM
oOpazoBarensbHoM ctangapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMusi» B 0o0pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
denepanuy, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTEelbHbIE MPOrPaMMBI, U
OCHOBHBIX ToNIOkeHUN «CTpaTeruu pa3BUTHUA BocnUTaHUs B Poccuiickoi
O®enepanuu Ha nepuoj 10 2025 rona» (Pacmopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO/A0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K ONpPENESICHUIO
oOuielt crpareruu o0y4deHus, BOCIIUTAHUS U Pa3BUTUS 00y4aroUIuXcsl CpeACcTBaMU
yueOHoro npeamera «Xumusi» aig 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABWIIU
koHuenryaibapie mnojoxeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJIeH,
COJIepKaHMsI, PE3yJbTATOB OOy4YEeHUS] U TpPeOOBaHMI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4YaeMoe BBIITYCKHUKaMHU
0011e00pa3oBaTeNbHON OpraHU3aluy, SBISETCS HEOTHEMJIEMOM YacThio HX
oOpazoBaHHOCTA. OHO CIYXUT 3aBEPIIAIOIIMM JTaloOM pealu3aludh  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTeME XHUMHUYECKOro o00pa3oBaHUs. OTHU I[EHHOCTU KAacaroTcCs
MO3HAHMSI 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYpbl
YeJI0OBeKa, a TakKXKe DKOJOTMYeCKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0pOBbI0 M TpPUPOAHOM cpene. Peanusyercs xumuuyeckoe oOpa3oBaHUE
o0yyJarommxcss Ha YPOBHE CPEIHETr0 OO0IIero oopa3oBaHusl CpeCTBaMU Y4eOHOTO
npeaMera  «XuMUs», COIAEpPKAHUE M IMOCTPOCHHE KOTOPOrO OIPEACIICHbl B
mporpaMme MO0 XHMHUH C YYETOM CHeNU(PUKH HAYKH XUMHH, €€ 3HA4YCHHS B
MO3HAHUKM TMPUPOABl U B MaTEpUATbHOW XU3HU OOIIECTBAa, a TaKXKe C y4ETOM
o0uMX 1ened W MNPUHIMIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpefHero ooiero oopasosanus B Poccuiickoii denepanum.

XUMUSl KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT ocoOyio posib B
COBPEMEHHOW LMBUJIM3AIMH, B CO3JJaHUM HOBOW 0a3bl MaTepuaibHON KYyJIbTYPBHI.
OnHa BHOCHUT CBOM BKJIaJl B (DOPMHPOBAHKE PALIMOHATBLHOIO HAYYHOTO MBIILJIEHUS,
B CO3JIaHME IEJIOCTHOTO MPEJCTABICHUSI 00 OKPYXKAIOIIEM MHUpE KaK O €IUHCTBE
NPUPOJIBI U YeNlOBEKa, KOTopoe (hopMHpyeTcss B XMMUU Ha OCHOBE MOHUMAHHUSA
BELIECTBEHHOI'0 COCTAaBa OKPYXAIOLIEro MHpa, OCO3HAHUS B3aMMOCBSA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMU PUMEHEHUS.



TecHo B3aMMOJENUCTBYSl C APYTMMH €CTECTBEHHBIMU HAyKaMH, XMMHS cTaja
HEOThEMJIEMOI YacThl0 MUPOBOM KyJIbTYphl, HEOOXOUMBIM YCIIOBUEM YCIIEITHOTO
TpyJa M SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHas XUMHUSI Kak Hayka
CO3UJaTelIbHasl, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBl€Ha Ha pEUICHUE
IJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUSL YEIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUILEBOM, IKOJIOrHYECKO 0€30MaCHOCTH U OXpaHbl 3J10POBbSI.

B coorBercTBUM C OOmMMMU IENSIMHM W TNPUHIUIAMHA CPEIHEr0 OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIN YPOBEHB
M3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IMOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYID MM IS BBIPAaOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOIO BKIIKYEHUS B JKU3Hb COLIMyMa, HPOJOKEHUS
00pa30BaHMsI B PA3IUYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnstolluMH ~ nipeaMeTa  «XUMHUs»  SBISIOTCA  0a30Bble  KYpChl —
«Opranuueckas xumus» U «OOmass M HeopraHUYecKkass XUMHSA», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMaA
3HAHWM MO0 HEOPTraHWYECKOW XMUMUU (C BKIIOUCHHEM 3HAHUW W3 OOIIEH XUMHH) U
OpraHn4ecKor Xxumuu. POpMHUpPOBaHME JAHHOM CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMera 0O€CIEeYMBAaET BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOroo0Opaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa copepxkanus KypcoB — «Opranuwdeckas xumus» U «OOmas u
HEOpraHuveckas XUMUs» cQopMUpOBaHa B MpPOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K H3YyYCHHMIO Y4YeOHOro Marepuajia M 0O0YCIOBJIEHA
UCTOPUYECKA  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  OMNpeNe’IEHHBIX
TEOPETUYECKUX YPOBHsSX. Tak, B Kypce OpraHMYeCKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOEHHS OPraHMYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXUMUYECKUX M DIEKTPOHHBIX
OpelcTaBlieHUd O cTpoeHuu BemecTB. CBelneHus 00 HU3y4aeMblX B Kypce
BEIIECTBAX JAIOTCSI B PA3BUTHU — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OHOJIOTHYECKU
AKTUBHBIX COCAMHEHUMU. B Kypce OpraHndeckol XUMHHU MOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs MEPBOHAYATLHBIC
NPEJICTaBIIEHUs O XUMHUYECKON CBSI3H, KIACCU(PUKALIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUECKON pEAKIINH.

[lon HOBBIM yrioM 3peHHS B mpeamere «XuUMHUsS» 0a30BOr0 YpOBHSA
paccMaTpUBaeTCsi M3YYEHHbIH Ha YPOBHE OCHOBHOro 0O0IIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakinuu. Tak, B 9acTHOCTH, B Kypce «OOmmas u HeopraHudeckas
XUMHS» O0yYaroIUMCsl TPEAOCTaBISIETCs BO3MOXHOCTh OCO3HATh 3HAYEHHUE
MEPUOJUYECKOIO 3aKOHA C OOLIETEOPETUYECKUX U METOAOJOTMYECKHX IMO3HILIHM,



rIy0o)Xe TMOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIMH 53TOro 3akoHa — OT
o0o01Iaromel 10 00BICHSIONICH U MPOrHO3UPYIOIEH.

Enunas cucrema 3HaHMN O BaKHEUINMX BENIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBAX W NMPUMEHEHHH, a TaKXKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTEeKaHus JonoyHsercs B Kypcax 10 um 11 ximaccos
AJIEeMEHTaMH COJEP>KaHUs, HUMEIOIIMMH KYJbTYPOJOTUYECKUM W MPUKIATHOU
XapakTep. OTH 3HAHUS CIOCOOCTBYIOT NOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMHU HAyKaMH, PACKpBIBAIOT €€ POJb B TO3HABATEIHHOM W MPAKTHYECKOU
JESITeTHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHMIO YBAXKCHHSI K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU W MPAKTUYCCKUX MPUIOKEHUN XMUMHH, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
mpobiemMax, CBSI3aHHBIX C XWMHEW, KPUTHYECKH OCMBICIMBATh WHGOPMAIUIO U
MPUMEHATh €€ IS TIONOJHCHUS 3HAHWHM, pEIIeHUS WHTEUICKTYallbHBIX U
AKCIIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 3a/1a4. B menoM comepikanue yueOHOTO
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS ~ M3YyYE€HHUs] OPUEHTUPOBAHO  Ha
dbopMupoBaHue y 00y4YarOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMAHMS
¢unocockux uaeH, TakuX Kak: MaTepHalbHOE €IWHCTBO HEOPTaHMYECKOTO U
OpPTaHUYECKOTO MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, TI03HABAEMOCTh NPHUPOJIHBIX SBICHUA MYyTEM OHKCIIEPUMEHTa |
pelIeHus] MPOTUBOPEYMH MEXKIYy HOBBIMH (aKTaMHM U TEOPETUUYECKUMU
MPEINOChUIKaMH, OCO3HAaHKE POJIM XMMHUU B PEIICHUHU 3KOJOTHYECKUX Mpodiem, a
TakXKe MpolJeM cOepeKEeHUs] SHEPTeTUUECKUX PECYPCOB, ChIPhs, CO3JaHMsI HOBBIX
TEXHOJIOTUM U MAaTEPHUAJIOB.

B nmnmane pemenuss 3amad  BOCHHMTAHMS, Pa3BUTUS W COIMAIM3AIUAN
o0y4arouuxcs MPUHATHIE NPOrpaMMON IO XUMHH TOJAXOABl K OINpEAeTeHUI0
CONEpKaHUS M TIOCTPOCHHUS TpeAMeTa NpeaycMaTpuBaioT (GOPMUPOBAHUE
YHUBEPCAJIbHBIX y4EOHBIX JCHCTBUM, UMEIOMUX 0a30BOe 3HAYCHUE A
pPa3UYHBIX BHJIOB JICATEIHOCTU: pEIIeHUs mpodiieM, TOUCKa, aHalu3a W
00paboTku nHpOpMAIIH, HEOOXOIUMBIX JJISI IPUOOPETECHHSI OTIBITA MTPAKTHIECKON
U WCCIIEOBATENbCKON JESTENbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mnpemojaBaHus XMMHU KaK Ha YpPOBHE OCHOBHOT'O OOIIETO
0o0pa30BaHMsI, TaK U HA YPOBHE CPEIHErO 0o0IIero o0pa3zoBaHus, Ipy ONpPeaCICHUN
COZIEP)KATEIbHON XapaKTepUCTUKU IIeNied HM3ydeHHUs MpeAMeTa HaIlpaBlICHHEM
NEPBOCTENIEHHOW 3HAYMMOCTU TPAJAMIIMOHHO NpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHYECKON HayKH Kak 0O0JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPaKTUYECKOU
JESITeIbHOCTA YeNIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJUYECKOW TOYKHM 3PEHUS] TAKOW MOAXOJ K OMPEACNEHHUIO IeNed W3Yy4eHHUs
TpeaMeTa sIBISIETCS BIIOJIHE OTPaBIaHHBIM.



CornacHo JaHHOW TOYKE 3pPEHUS] IVIABHBIMM LEISIMU U3Y4YEHUS MpeaMmeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBystOTCS:

e (opmupoBaHHE CHUCTEMBl XUMHUYECKHX 3HAHUW KaKk  BaKHEHIIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHONW KapTUHBI MUpPAa, B OCHOBE KOTOpPOH
JeKaT KIIOUYEBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME M ITOHUMAHHE CYIIHOCTH JOCTYIIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapakTepa, 03HAKOMIIEHHE C HUCTOpUEN
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHMe U pa3BUTHE NMPEIACTABIECHUN O HAYYHBIX METOJIaX MO3HAHMS
BEIIECTB M XUMHUYECKHUX peakUuui, HEOoOXOOUMBIX [UIsl HPUOOpETEHUs
YMEHUH OPUEHTUPOBATBCS B MHUPE BEIIECTB M XUMUYECKHX SIBICHUH,
UMEIOLUX MECTO B MPUPOJIE, B MPAKTUYECKON U MTOBCETHEBHOU KU3HM;

e pa3BUTHE YMEHHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro oOpamieHus ¢ BEeCTBaMHU.

Hapsiny ¢ aTuMm, conepikarelibHasi XapaKTepUCTUKA LeJIed U 3a/1ad U3y4YeHUs
IpeaMeTa B IporpaMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CHCTEME CpellHero odmiero oopazopanusi. CeronHs B
OpENoJaBaHUd XUMUM B OOJbIIEed CTeNeHH OTAA€rcsd  MpEeArNovYTEeHUE
NPaKTUYECKON KOMIIOHEHTE COJep)KaHusi OOydueHUus, OpHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHON OpraHU3ally, BIAJCIOLIEro He
Ha0OpoOM 3HAHUM, a (PYHKIMOHAJIBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSAMHU aKTUBHOI'O IOJYYEHMs] 3HAHUM M NPUMEHEHUS UX B PEalbHOW KU3HU
JUTSL pELIEHUS IPAKTUYECKUX 3a7a4.

B cBf3M ¢ 3TUM mNpu U3yYeHUHM MpeameTra «XUMUS» JOMHHHUPYIOLIEE
3HauU€HUE MPUOOPETAIOT TAKHE LIETU U 3a]1a4H, KaK:

ajanranusi 00yJaromMxcsi K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOILErOCs MHpA,
GopMupoBaHME  HMHTEIUIEKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITENFHOMY MPHUHITHIO TPAMOTHBIX
pElIeHU B KOHKPETHBIX )KU3HEHHBIX CUTYAlUsX, CBA3aHHBIX C BEIIECTBAMHU U UX
NpUMEHEHUEM;

¢opmupoBaHue |y OOy4arOIIMXCsS  KJIIOYEBBIX  HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLIMI), HMMEIOIINX YHUBEPCAJIbHOE 3HAYEHUE [UIs Pa3IU4HbIX BHJIOB
JESATENbHOCTU: pellleHus MpoO0seM, MOUCKa, aHaiu3a U 00paboTKU MH(OpMaIUH,
HEOOXOAMMBIX JJIi NPUOOPETEHUs OIBITa JEATEIbHOCTH, KOTOpas 3aHMMAaeT
BXHOE MECTO B I[IO3HAHWHM XHMHH, a TaKXKe U1 OLUEHKHM C NO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IIPOILIECCOB HA OPTAHU3M YEJIOBEKA U IIPUPOIHYIO CPENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00yUaIOIIMXCs: CIIOCOOHOCTHA CAMOCTOSTENBHO MPHOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTSIMHU, UCITOIH30BATh
COBpeMEHHbIE MH(OPMAIIOHHBIE TEXHOJIOTUU ISl IOUCKA M aHaln3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUIECKOTO COICPKAHMS;

(dopMupoBaHUE U Pa3BUTHE Y 00yUYAIONTUXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHNSI, HAOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPHU IUIAHUPOBAHUU M MPOBEACHUH XUMHUYECKOIO
HKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcs YOSKIEHHOCTH B T'yMaHHUCTUYCCKOU
HANpaBJIECHHOCTH XUMHH, €€ BaXXHOW PONHM B PEIICHUH TI00AIBHBIX MPoOieM
paIMOHAIBHOTO MPUPOAOIOIB30BaHNUS, OTOTHEHNUS SHEPTeTUUECKUX PECYPCOB H
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH OEpeKHOro
OTHOIIIEHUSI K TPUPOJE W CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHHs OMbITa
UCTIONh30BAHUS TOJNYYCHHBIX 3HAHWHA JJIs TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYalUsIX, CBA3AHHBIX C XUMHUUYECKUMH SIBJICHUSMU.

B yuyeOHOM maHe cpenHero oOwero oOpa3oBaHUS NPEIMET «XHUMHUI»
6a30BOro ypOBHS BXOAHT B COCTaB MPEAMETHON 00macTh «EcTecTBeHHO-HAYYHBIC
TIPEIMETBI».

OO6miee 4yncI0 9acoB, OTBEAEHHBIX IJIs U3yYEHUS XMMUH, Ha 0a30BOM YPOBHE
cpenHero obmiero oopazoBaHusi, cocrapisier 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hezento), B 11 kmacce — 34 yaca (1 yac B Heneno).



COJEPXAHME OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKON XUMUH

[IpeaMer oprannyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB M MaTepuajoB. TeopHusi CTPOCHUS OPTAHUYECKHUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE MO0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHu4ecKkux BemecTB. ['omonorus, wusomepus. XuMUYECKas CBSI3b B
OPTraHUYECKUX COCAUHEHUAX — OJMHAPHBIE U KPATHBIEC CBA3U.

[IpencraBnenne o kinaccuuUKalMK OpraHuYecKux BeriecTB. HoMmeHkaTypa
OpraHUYECKUX COEAMHEHUM (cucTeMaThyeckas) ¢ TpUBUAJIbHbIE Ha3BaHUs
BXHEUIIHNX MPEACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/Ibl M3YyYE€HHUS BEIIECTB M HUX MPEBPAIICHUN:
O3HaKOMJICHHE C 00pa3laMy OpPraHMYecKUX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEUIECTB, HAOIIOJCHUE U
OMMCAaHUE IEMOHCTPAILMOHHBIX OIBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMH psaa. MeraH u 3TaH —
MPOCTEUIIINE TPEICTABUTENN QJIKAaHOB: (U3MUYECKHE M XUMHUYECKHE CBONCTBA
(peakuuu 3amMenieHus W TOPEHHUs), HaxXOXJACHUE B NPUPOJE, MOJYyYEeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psAll. DTUJIEH U MPONUIEH —
NPOCTEUIITNE TPEJCTABUTEIN alKEHOB: (PU3WYECKHEe W XHMHYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallid, OKHUCICHUS U
MOJIMMEPU3AINH ), TOJIydYEeHUE U IPUMEHEHUE.

AnkaaueHsl: OyragueH-1,3 um meTunOyramuen-1,3: cTpoeHue, BaKHEHIIHNE
XUMUYECKUE CBOMCTBa (peakuus nonumepusanuu). [lonydyeHne CHHTETHYECKOIo
Kay4dyKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— MPOCTEHWIIMKA TPENCTABUTENh AJIKMHOB: COCTaB, CTpOCHHE, (U3UYECKHE U
XUMUYECKUE CBOMCTBA (pEaklMy THJIPUPOBAHUS, FAJIOTCHUPOBAHUS, TUIpaTalluu,
TOPEHUSI ), TIOJTyYCHUE U TPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (QpuU3NYECKHe U XMMHUYECKHE CBOMCTBA
(peakuuu raJIoreHUPOBAHUSA U HUTPOBAHUS), MOJIyYeHUE U MPUMEHEHHe. Tonyon:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu

cAJlOCEHUposarusl U HuMPOBGHM}Z), noaysenue u npumeHenHue. TOKCHUYHOCTH
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apeHoB. ['eHeTmyeckas CBsSI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIICKAIUMH K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W IOIyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepadoTku HeTH:
MIEPErOoHKa, KPEKUHI (TePMUYECKHH, KaTaIUTHYECKHil), mnuponu3. IIpogykTs
nepepaboTku He(TH, UX NIPUMEHEHHUE B IIPOMBIIIJIEHHOCTH U B ObITYy. KameHHbIN
yroJib U IPOAYKTHI €T0 NMepepadoTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHMsI BEIIECTB M HUX IPEBPAIlCHMA:
O3HaKOMJIEHHME C 00pa3lamMu IJJacTMAcC, KaydyyKOB U PE3HMHBI, KOJUIEKUIUHU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIoreHONPOU3BOIHBIX, NTPOBEICHUE NPAKTHYECKON PaOOThI: MOJIy4EHHE ITUIICHA
Y U3y4YEHHE €T0 CBOUCTB.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJHOI'O BEIECTBA WIIM IPOJAYKTa PEAKIMHU 10 U3BECTHBIM MAacce,

00BbEMY, KOJIMYECTBY OJIHOTO U3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIH).

Kuciiopoaconepskauue oprannyeckue coeJMHeHUs

[IpenenbHple OQHOATOMHBIE COUPTBHL. METAHOI W 3TAHOJN: CTPOCHHE,
¢u3nyeckue MW XUMHUYECKHE CBONCTBA (peaklMM C aKTHBHBIMH MeETajlllaMHu,
raJIOr€HOBOJOPOAaMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBS3M MEXIY
MOJIEKYJIAMH CIIUPTOB. J[eiCTBUE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL. ODTWICHIJMKOIb W  TIHIEPHH: CTPOCHHUE,
¢u3nyeckue UM XMMHUYECKHME CBOWMCTBA (B3aMMOJEHCTBHE CO UIETOYHBIMU
METaJNIAaMH, KAueCTBEHHAs pEaKUuss HAa MHOTrOaTOMHbIE CIUPTHI). JlelcTBHE Ha
OpraHu3M 4enoBeka. [IpumeHenne riounepuHa U STUIECHTJIMKOIIS.

@deHoJ: CTPOCHHE MOJEKYJIbl, (QU3NYECKHUE M XUMHUYECKHE CBOMCTBA.
Tokcuunocth (enona. Ilpumenenue penona.

Anpnerunpl U kemowuwvl.  Dopmanmpaerun, aneTaIbAETHI:  CTPOCHHUE,
¢u3nyeckue U XUMHYECKHE CBOMCTBA (pEakUUW OKUCICHHS U BOCCTAaHOBJIICHUS,
KayeCTBEHHBIE PEAKI1H), TOTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCJIOTBI: CTpOCHUE, (PU3MUYECKHE U XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mue Uil Kiacca KHCIOT, Peakius 3Tepu(puKalnmn), MOIy4eHHEe U MPUMEHEHHUE.
CreapuHoBasi U OJIEMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KUCTOT. MbUIa Kak COJIM BHICHIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ICHCTBUE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
cinoxxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonornyeckas
POIIb KUPOB.



VYrneBogel: cocTaB, KiaccUpUKalMs ~ yriaeBoAoB  (MOHO-, JH- U
nonucaxapubl). [r0ko3a — mpocTeinii MOHOCaXxapu: OCOOEHHOCTU CTPOEHUS
MOJIEKYJIbl, (U3MUECKHME U XUMHUYECKHE CBOMCTBa (B3aUMOJEUCTBUE C
ruppokcuom meau(ll), okuciaeHre amMmMHadHBIM pacTBOpoM okcuaa cepeopa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonornyeckas poisib. @orocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupojHbie noauMepbl. CTpoeHue Kpaxmasia U
uemttono3bl.  dusnueckue W XUMHYECKHME CBOMCTBA Kpaxmania (THUAPOIU3,
KAueCTBEHHAsI PEaKIIUs C UOJIOM).

OKCHepUMEHTAIbHBIE METObl M3YYEeHHsI BEIIECTB M WX MPEBpallCHH:
npoBe/ieHne, HaOJIOJICHHEe W ONMHMCAHHE JEMOHCTPAIIMOHHBIX OMNBITOB: TOpPEHUE
CIIUPTOB, KAYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCIECHHUE 3TaHOJA
okcunom Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcuaom meau(ll)), anbnerunos (OKMCICHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aummomelcTBHEe Kpaxmajia ¢ HOJOM),
IPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuérnblie 3anaun.

Boblunciiendss 1Mo ypaBHEHHMIO XHUMHUYECKOW peakuuu (macchl, 00bEMa,
KOJIMYECTBA UCXOJIHOrO BEIIECTBA WM MPOJIYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIN MPOTYKTOB PEAKIINN ).

A3oTrcoaepxkaliie OpraHMuecKiue COeIMHEHUS.

AMMWHOKHUCIIOTHI KaKk aM(OTEepHbIe OpraHnudeckue coeauHeHus. dusndyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIIOT (Ha mpuMmepe rimiuHa). buomornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasbl.

benkun kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coeauHeHusd. [lepBuuHnas,
BTOPUYHAsT M TPETUYHAS CTPYKTypa O€IKoB. XHMMHYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, IEHATYPALIMs, KAYECTBEHHBIE pEaKIIMU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHUS BEUIECTB W HMX MPEBpALlCHUN:
HAOJFOICHUE U OTMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATypaIus OCIKOB MpHU
HarpeBaHUMU, IIBETHBIC PEAKIIUU OCIIKOB.

BoicokoMoiekyIsipHbIe COeTUHEHNS

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIUU, CPEIHSASI MOJIEKYIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEAMHEHUN —
MOJIMMEPU3ALIMS U TIOJTUKOHICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJbl M3yYEeHHUS BEUIECTB W MX MPEBpALICHUN:
O03HAKOMJIEHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay4yKOB.
MexnpeaMeTHbIe CBA3H.



Peanu3zanust MeXnpeIMeTHbIX CBSI3€W MPU U3YUEHUH OPraHUYECKON XMMUU B
10 kmacce oOCyIIECTBISETCS 4Yepe3 HCIONIb30BaHHE KaK OOIIHUX €CTeCTBEHHO-
HAYYHBIX TMOHATHUHA, TaK M TOHSTHH, SBISIONIUXCS CUCTEMHBIMHU JJIS OTACIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mme ecTeCTBEHHO-HAY4YHBIE MMOHATHUSA: SIBJICHUE, HAYYHBIN (DAaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, Kiaccudukaius, NepuoJudHOCTb, HAOIIOIEHNUE,
U3MepeHne, IKCIIEPUMEHT, MOJIETTUPOBAHHE.

®usnka: Marepus, OdHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUM ypOBEHb, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIMUYUHbBI U €IMHUIIBI UX U3MEPEHHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢oTocuHTE3, OHONOrMYECKH AaKTHUBHBIE BellecTBa (OENKH, YIIEBOIbI, >KUPHI,
(epMeHTHI).

['eorpadus: MuHepanbl, TOpHbIE TOPO/bI, MOJIE3HbIE UCKOMAEMBbIE, TOMIINBO,
pECypCHI.

TexHonmorusi: mNUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAJIBLHOTO IMHTAHUS,
MOIOLIME CPEJCTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaTbl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI XMUMHHU

XUMUYECKUM 3eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIC OopOHUTamy, S-, p-, d-
anemeHThl. OCOOEHHOCTH pacipenesieHus] dJIEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHASI KOH(DUTypalls aTOMOB.

ITepuonnueckuit 3akoH U Ilepuonndeckas cucremMa XMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b nMepuoanvecKkoro 3akona u Ilepuoamdyeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XHUMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TPYyIIaM U MEPUOaM.
3HaueHUE NEPUOINYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Crtpoenue BemiecTBa. XHMHYECKass CBS3b. BHAbl XHMHYECKOM CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI W TOJSApHAsi, UOHHAS, MeTa/uinueckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOM CBsI3M (OOMEHHBIM U  JIOHOPHO-
akuentopHslil). Bomoponnas cBs3b. BaneHTHOCTb. DJIEKTPOOTPHUIATEIBHOCTb.
Crenenb okuciienus. IoHbI: KATHOHBI U @aHUOHBI.
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BemectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTALIMUYECKOU PEIIETKH.

[TonsTne o mucnepcHbIX cHcTeMax. VICTHMHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHEHUH. Howmenknatypa
HEOPraHWYECKUX BellecTB. ['eHeTudeckass CBA3b HEOPTraHMYECKUX BEIIECTB,
MPUHAIEKANUX K PA3JTIAYHBIM KJIaCCaM.

Xumunueckast — peakuus.  Knaccudukanuss  XuMHUEeCKHUX — peakiuid B
HEOPraHWYECKOW M OpPraHWYE€CKOW XHWMHHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAHECHUA U MPEBPAIICHUS SHEPTUHN ITPU XUMUYECKUX PEaKIIUsX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTumbie
peakuuu. XuUMHYECKOoe paBHOBecHe. DakToppl, BIUAIOMIKNE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnun Jle [larense.

DnekTponauTnyeckas aucconuanus. CuiabHbIE U ciadbie aneKTpoanuThl. Cpena
BOJIHBIX PaCTBOPOB BEILECTB: KMCJIAsi, HEUTPAJIbHAS, [ETOYHAs.

OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNIEPUMEHTAIbHBIE METO/Ibl HM3YY€HHUS BEIIECTB M HUX IPEBpAIICHUN:
neMoHcTpanus Taonui «llepuoguyeckas cucrema XUMHYECKUX 3jeMmeHToB [[. U.
MeHnpeneeBa», U3ydeHHE MOJENEH KPUCTALUTMYECKUX PEIMIETOK, HAOII0JeHUuE W
OMHUCAHUE JEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3yioKEHUE TIEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIN3aTOPA, ONPEAECIECHUE CPENIbl PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, PEaKIMd HOHHOTO OOMeHa),
IIPOBECHNE PAKTUUECKON paboThl «BiausHUEe pa3IudHbIX (PAKTOPOB HA CKOPOCTH
XUMHYECKOU pPEAKIIUM.

Pacuérnrle 3amaun.

Pacuétel 1O ypaBHEHUSIM XUMHUYECKMX pEaKlMi, B TOM YHCIE
TEPMOXMMHUYECKUE PACUETBI, PACUETHl C HCHOJIB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heoprannueckasi xumus

Hemerannel. Ilomoxenue HemerayioB B Ilepuoguueckon  cucTeme
xumudeckux sieMeHtoB JI. M. MeHueneeBa m OCOOCHHOCTH CTPOEHHS aTOMOB.
®du3nuecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCIIOpOJIa, cephl, hocdopa u yrieposa).

XHWMHUYECKHE CBOWCTBA BaXKHEWINIMX HEMETAUIOB (TaJIOTEHOB, CEphbI, a30Ta,
dbochopa, yraepoga U KpeMHHs) W HMX  COCAMHEHHUH  (OKCHIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COCTUHEHHUI).

[IprMeHeHNE Ba)XHENIIMX HEMETAIUIOB M KX COEAMHEHHM.
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Meraubl. [lonoxxenue meramnos B llepuoguyeckoi cucreMe XMMHUYECKUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MertasuioB. O0mue gusnyeckue cBorcTBa MeTamioB. CIUiaBbl METAJLIOB.
DIEKTPOXUMHUUYECKUIN P HATIPS)KEHU METaIOB.

XUMHUYECKHE CBOWCTBA Ba)XKHEHIIUX METAJJIOB (HATPUM, KaJlUid, KaJlbIIHM,
MarHui, amoMHUHHHI, [IMHK, XPOM, JK€JI€30, ME/Ib) U UX COEIUHEHUH.

OO6mme crocoObl MmonyyeHus: MeTaioB. [IpuMeHeHne MeTaioB B OBITY |
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METO/Ibl M3yY€HHUS BEIIECTB M HUX MPEBPAIICHUN:
U3y4YeHHE KOJUIEKIMH «MeTamibl U CIUIaBbl», 0Opa3I[0OB HEMETAJUIOB, pPELICHUE
AKCIIEPUMEHTAJILHBIX 3ajla4, HaOJIOJIEHHEe M ONHCAHHE JAEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMH
KHCJIOT U LIEN0Y€el, KaYeCTBEHHbIE PEaKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnrle 3amaun.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
13 BEUIECTB UMEET IPUMECH.

XuMUS U )KM3Hb

Ponp xuMum B oOecrieyeHHH SKOJIOTHYSCKOM, SHEPreTHYeCKON U IHIIECBOM
0€30MacHOCTH, pa3BUTHM MeAULIMHBL. [IOHSATHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJIYYEHHUSI BaXKHEUIIIUX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUANIOB: BAXKHEHUIINE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHOHHBIE MATEpHUalibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepuainbl Uil JEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEpAJIbHbIC
yI0OpEHHUSI.

XuMHug W 3I0POBbE YEIIOBEKA: MPABHUJIA HWCMOJb30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia OE30MaCHOrO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B [IOBCEIHEBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peammzamust  MeXnpeaIMETHBIX  CBsi3ed NpuU  H3yYeHUM  oOmed
HEOpraHn4ecKor XxuMuu B 11 Kjacce OocyliecTBIIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOLIMX EeCTEeCTBEHHO-HAYYHBIX TOHSTHH, TaK U TMOHATUN, SIBISIOLIUXCS
CHUCTEMHBIMHU JJISI OTAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAY4HBIH (DAaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIACCHU(PUKALUs, T[EPUOJAUYHOCTh, HAOJIOIECHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHHE.
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dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPIeTUYECKUI yPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, (PU3MYECKHE BETUYMHBI M €IWHHIIBI X
U3MEPEHHS], CKOPOCTb.

buonorus: kinerka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, Makpo- U
MHKPODJIEMEHTBI, BATAMHHBI, 0OMEH BEI[ECTB B OpraHU3Me.

I'eorpadusi: MuHepaibl, TOPHbIE MOPO/IbI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, IPOU3BOJCTBO
CTPOUTENIbHBIX MAaTEpUaJIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, MHUINEBAs
IPOMBIIIJICHHOCTh,  (hapMalleBTHYECKass  MPOMBIIIICHHOCTh,  MPOHU3BOJCTBO
KOCMETHUYECKHUX IMpernapaToB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTEepUasoB,
AIIEKTPOHHAS MIPOMBIIITIEHHOCTh, HAHOTEXHOJIOTHH.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMEI 110 XMMHNU
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJIbTaTaM OCBOCHHUS
OOy4YalOIIMMHUCS TMPOTpaMM CpPEIHEro oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METalpeIMETHbIM M MOpeaMeTHbIM). HaydHo-MeToguueckoil OCHOBOWM s
pa3paboTKH IUIAaHUPYEMBIX PE3yJbTATOB OCBOEHHUS NPOrPAMM CPEIHEro OOIIEro
00pa30BaHuUs SIBISIETCS CUCTEMHO-J1EATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-IESATEIBHOCTHBIM IMOAXOIOM B CTPYKTypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIONIUE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUUCKOM TpaxKJaHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEEIICHUIO;

HaJIMIME MOTUBAIIMH K 00yUCHHIO;

L[E€JICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUW JTUYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW U UCTOPUYECKHUX TPaJAHULIMiA 0a30BOM HAYKU XUMUU;

TFOTOBHOCTh M CIOCOOHOCTH OOYyYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IMPUCYIIMMH LEIOCTHON
CHUCTEME XMMHUYECKOro 00pa3oBaHMUs;

HAJIMYKE MTPABOCO3HAHUS HKOJIOIMYECKON KYJIbTYPbl U CHOCOOHOCTH CTABUTh
LEIU U CTPOUTH )KU3HECHHBIE IUIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUS MpeAMeTa «XHUMUS» JOCTUTarTCS B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOM JEATEIHLHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECKUMHU, COLUUOKYIbTYPHBIMH, T1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU
U HJleaJaMud POCCUHCKOr0 TPaXKTAaHCKOro OOIIECTBA, MPUHATHIMA B OOLIECTBE
HOpMaMM W  TpaBWJIaMH  TOBEAEHUS, CIIOCOOCTBYIOIIMMH  IpoIleccam
CaMOINO3HAaHUS, CaMOpPa3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yyYarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOEHUSA mpeaMmera «XUMHS»  OTPaKaroT
c(OpMHPOBAHHOCTh OIbITA ITO3HABATEILHOM M MPAKTUYECKON J1ESITENbHOCTH
o0yJarouuxcs Mo pealn3aluy IPUHIATHIX B OOILIECTBE LIEHHOCTEH, B TOM YHCIE B
YacTH:

1) rpamaaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBa)XXEHUS K 3aKOHY U MIPABONOPSAJIKY;

OpPE/CTaBICHUs O COLMAJIBHBIX HOPMax M MpaBWIaX MEXKINYHOCTHBIX
OTHOULIEHUH B KOJJIEKTUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESTENIbHOCTH TpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W MO3HABATENbHBIX 3a/1a4, BBINOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U
apryMeHThI IPYruX MpU aHAIU3€ Pa3IMYHbIX BUIOB YUEOHOU NEATEIbHOCTH;

2) NATPUOTHUYECKOT0 BOCTIUTAHUS .

LEHHOCTHOI'O OTHOLIEHHSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIHIO
OTC€UYECTBEHHON XMMUM;

YBOXEHUSI K MPOLECCY TBOpUECTBa B OOJACTHU TEOPUM U MPAKTUYECKOTO
NPUMEHEHUS] XMMHH, OCO3HAHUS TOrO, YTO JOCTHKEHHS HAYKH €CTh PE3YJbTaT
JUIMTENTbHBIX ~ HAOMIOACHUM, KPOMOTJIMBBIX  HKCIEPUMEHTAIBHBIX  IOMCKOB,
MIOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

UHTEpECa M II03HABATEIbHBIX MOTHBOB B IOJYYEHUH M TOCIEAYIOIIEM
aHanu3e MHQOpPMALUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MIOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJECHUE M MOCTYIKH CBOUX TOBapHUUIEH C
NO3MIUNA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHUE TMOCIEACTBUI 3THUX
MOCTYTKOB;

4) popMuUpPOBaAHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSA LEHHOCTEH 370pOBOro M 0Oe3omacHOro obpasza O KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOILEHHUS K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 370POBBIO;

COOIO/IeHUsT TIpaBWiI O€30MacHOro OOpaleHusi C BEHIeCTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHUS IEHHOCTH MPaBWI HMHIWBUAYAIbHOTO M  KOJJIEKTUBHOIO
0€30MacHOro MOBEJIEHUS B CUTYALUSX, YIPOKAIOIIUX 3[0POBbIO U JKU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUIA W HEMPUATHUS BPEAHBIX MPUBBIUEK (YNOTpeOiIeHUs
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIE0BATEIbCKOM
NEATENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYrUx BHUAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3aaad
COLIMAJIbHOM HANPABJIEHHOCTHU (B paMKax CBOEro KJlacca, IIKOJIbI);
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UHTEpeca K MPaKTUYECKOMY HU3y4YEHHUIO MPodeccuil pa3auvyHoro pojaa, B TOM
YUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHUS K TPYLY, JIOJAM TPpyAa U pe3ysibTaTaM TPYI0BOU JIEATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HHAMBUIYATBLHOHW TPACKTOPHUHU
oOpa3zoBaHus, Oynyiieil mpodeccur U peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIUMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 7K0J10rM4eCKOro BOCIIMTAHUS:

AKOJIOTMUECKU 1€71€CO00pa3HOr0 OTHOILICHUSI K NPUPOJE, KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa SKOJOTMYECKUX TMPOOJIeM, BIUSHHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEIbI;

OCO3HAHUSI HEOOXOJAUMOCTH WCIOJIb30BAHUS JIOCTIDKCHUN XUMUU IS
pelieHrs BOMPOCOB PallMOHATILHOTO MPUPOAOTNOIb30BAHMUS;

AKTUBHOIO HENPUATHUS JEUCTBUW, MPUHOCIIIMX BpEI OKPYXKarOLIEH
NPUPOJHON Cpesie, YMEHHsI TPOrHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEIOTBPAIIATh UX;

HAJIUYUS Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUIEHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATENbHOCTH 3KOJIOTMYECKON HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMH B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN
MPaKTUKE, CIOCOOHOCTM M YMEHUSI aKTUBHO MPOTUBOCTOSTH HUJICOJOTUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU MPAKTHUKH;

MOHUMaHMs cChnenuUKd XUMHUU KaK HaykKd, OCO3HaHUs €€ pojau B
(GbopMUPOBaHUU PALMOHAIBHOIO HAYYHOT'O MBILIUIEHUS, CO3JaHUU 1IEIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPHUPOABI M YETOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEW M pEUICHUH MpoOJieM COXpaHEHUs
IPUPOTHOT'O PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHM IS COBPEMEHHOM
UMBWIN3ALMU: B €€ TyMAaHUCTHYECKONW HANpaBIC€HHOCTH U Ba)XXHOM pOJIH B
CO3J1aHUM HOBOW 0a3bl MaTepuaibHON KyJbTYpbl, PELIEHUU TJIO0ATBHBIX MPOOIeEM
YCTOMYMBOIO Pa3BUTHs YEJIOBEUYECTBA — CBIPHEBOW, DHEPreTUUECKOM, IUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBLI, 00ECTICUCHUU YCIOBUU
YCHEIIHOTO Tpyda W OKOJOTMYECKU KOMQPOPTHOM JKU3HU KAXKIOTO UICHA
00111eCcTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTU: TMOHUMAHUS CYIIHOCTH METO/OB
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTU HCIOJIb30BATh
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ToJTydaeMble 3HAHMS JIJIS aHAJIM3a M OOBSICHEHUS SBJICHUH OKPYIKAIOIIET0 MHUpa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JIeNIaTh 00OCHOBaHHBIE 3aKJIFOUCHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIONUXCA JaHHBIX C TIeNbI0  TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITCIILHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpobieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENHCKON e TEIbHOCTH;

TOTOBHOCTH H  CIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA IO XWMHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TpyZia B pa3NuyHbIX chepax npodeccruoHaabHOM
NeSITETHHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3ynbTaThl OCBOCHUS y4eOHOro mpeaMera «XHUMus» Ha
YpOBHE CPEeIHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAQUUMBbIE  JUIS dbopMHUpOBaHUA  MHPOBO33PEHUS]  OOydYarOMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIpEIMETHbIE) OOLICHAYUYHbIE MOHATHS, OTpaKarollue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHEUU(PHUKY METOJIOB IO3HAHUS,
WCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwHs, BEIIEeCTBO, YHEPIHsl, SIBJICHHUE,
MpoLIECC, CUCTEMA, HAYYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIE0BAHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yHHUBepcalbHble yueOHble NEHCTBUS (MO3HABaTeIbHbIE, KOMMYHUKATUBHBIE,

PETYISTUBHBIE), obecrnieunBaronme dbopmupoBanue GyHKIIMOHATBHOM
TPaMOTHOCTH U COIIMAIbHON KOMIIETEHIIUU 00y4aroInXCs;
CIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEKIMCIMIUIMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4cOHBIC
JEUCTBUS B MIO3HABATEIbHON U COUMAIBHOMN ITPAKTHUKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISATHUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMHU y4eOHBIMH NMo3HABaTeJbHBIMH
JEeUCTBUSIMM

1) 6a3oBble JIOrHYeCKHUE TeHCTBUSI:

CaMOCTOSITeIbHO  (hOpMynMpoBaTh M aKTyaIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAENATh LEJIN JICSITEIbHOCTH, 3aJlaBas MapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LICIISIMU;
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UCIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIICIIAATh XAPAKTEPHBIE NPU3HAKN IIOHATHM M YCTAaHABIMBATH MX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS U1 OOBSICHEHHUS OTAEIbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpATh OCHOBaHUS M KPUTEPUHM I KJIACCU(PUKALMU BEIIECTB U
XUMHUYECKUX PEAKIUH;

YCTAHABJIMBATh [PUYMHHO-CIEACTBEHHBIE CBS3M MEXJIY H3y4YaeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPACCYX AEHUs (MHIYKTUBHbBIE, JEAyKTUBHBIE, IIO
aHaAJIOTMH), BBISABIATH 3aKOHOMEPHOCTH W NPOTHBOPEYMS B PacCMAaTPUBAEMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOABI U 3aKIIOUCHMUS,;

MIPUMEHSATH B MPOLECCE MO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJIEH, PE0OPA30BBIBATH MOJIETIbHBIE MPEICTABIECHUS — XUMHYECKUI
3HaK (CHMMBOJI) DJIEMEHTa, XuMUYeckas (opmyna, ypaBHEHHE XHUMHUYECKOU
peakuuu — MpHU pElIeHUH Y4YEeOHBIX IO3HABATEIbHBIX U MPAKTHUUYECKUX 3anad,
OPUMEHATh HA3BAHHBIE MOJIENIBHBIE TIPEICTABICHUS ISl BBIBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a3oBbIe Hcce0BaTeIbCKIE AeliCTBUS:

BJIaJ€Th OCHOBAMM METOJOB HAYYHOIO IMO3HAHUS BEILIECTB M XUMHUYECKHUX
pEaAKI;

(opMynHpOBaTh LIEIU U 33]1a4d UCCIIEI0BAHUS, UCIIOIb30BaTh [TOCTABIECHHbBIE
U CaMOCTOSITENbHO C(HOPMYIMPOBAHHBIE BOIPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHMUSI U OCHOBBI Ui (DOPMHUPOBAHMSI TMIOTE3bI 1O MPOBEPKE MPAaBUIBHOCTU
BBICKa3bIBAEMBIX CY>KICHUN;

BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEIACHUS
YUEHUYECKHUX DKCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHMsI HAaOMIOJATh 32 XOJA0M
IpoIECCa, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ysbTaT, (opMyaupoBaTh
00001IEeHHSI ¥ BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTH PE3YJIbTATOB HCCIIEI0BaHN,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOICIaHHON paboTe;

OpUOOpEeTaTh OMBIT YYEHWYECKOM UCCIEeIOBATEIbCKOW U MPOEKTHOM
JESITENbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/1ad, NPUMEHEHUIO pa3JInYHbIX
METO/I0B ITO3HAHMUS.

3) padora ¢ nHpopMaLHen:

OPUEHTHPOBATbCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
HOMYyJIApHasl JUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIE IMOCOOUS,
pecypcbl HTepHeTa), aHaau3upoBaTh MH(OOPMALMIO PA3TUYHBIX BUAOB U (HOpM
MIPE/ICTABIICHHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTHUBOPEUHUBOCTD;
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(GOopMyIHpOBaTh 3aMPOChl U MPUMEHATh PA3JTMYHBIE METOJbI MPU TTOUCKE U
orbope wuHbOpPMAIIUK, HEOOXOAUMOW ISl BBIMOJHEHHS Y4eOHBIX 3ajad
OTpeAeIEHHOTO TUIIA;

mpuoOpeTaTh OMBIT HMCHOIL30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUIHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMY  MPEACTABICHUS
uHbopmaInu (cxembl, rpaduKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4yecTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON MH(pOpMALMe: NPUMEHATh MEXIpeAMETHbIe ((U3MUecKue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpeBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HaTJISTHOCTH.

OBjajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOM TEMBbI B XOJ€ IUAIoTa W/Wiu
JTUCKYCCUH,  BBICKa3bIBaTh  HWaAeH, (OPMYIUPOBATH CBOUM  MPEIIIOKEHUS
OTHOCHUTEIHHO BBITIOJTHEHUS TPE/JIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMEH pPe3ylbhbTaTOB IO3HABATEIILHON NEATEILHOCTH,
TIOJTYYCHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOTHEHUH
XUMHUYECKOTO dKCIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIEIOBAHUIO CBOMCTB
U3Yy4aeMbIX BEIECTB, pean3allii y4eOHOTo MpoeKkTa U (HOPMYITUPOBATH BHIBOJIBI
0 pe3yyibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3HMIIMA B
X0J1e 00CYXJIeHUSI 1 0OMEHa MHEHUSIMU.

OBJ1ajieHHe YHHBEPCAJIbLHBIMH PeryJsiITUBHBIMH € CTBHSIMU:

CaMOCTOSITETILHO TUIAHUPOBATh W OCYIIECTBIATH CBOIO IMO3HABATEIHHYIO
JeSTENbHOCTh, Ompenenss e€ Ieau W 3aJadyd, KOHTPOJIHUPOBaTH W IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeiaraéMblii  alfOPUTM  JIEUCTBUI  TpHU
BBITIOJITHEHUM Y4YeOHBIX U HCCIEAOBATENbCKUX 3a7ay, BbhIOMpaTh Haumbosee
¢ deKTUBHBIN CcrMoco0 WX peuieHuss ¢ y4ETOM TOJNYYeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYECKHUX PEAKIIUSIX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHalln3a
U CaMOOUEHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

Hpe,ZIMeTHBIC PE3YIIbTATBI OCBOCHHUA  KYypCa ((OpFaHI/ILIGCKaH XUMUA»
OTpaXaroT:
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c(hOpMUPOBAHHOCTb  MPEACTABICHUM O XHUMHYECKOHM  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJM XHMHUU B IIO3HAHUU SIBJICHUU
npupoabl, B (HOPMUPOBAHMU  MBIIUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
(YHKIHOHAIBHON TPAMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS MPAKTUUYECKUX 3a/1a4
M 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAraloOlMe MOHATHUS (XMMHYECKHI DIIEMEHT, aTOM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, AJIEKTPOOTPULIATETbHOCTh, XMMHUECKas
CBs3b, CTPYKTypHas (opmyna (pa3BEpHYyTas U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJSIpHBIM O00BEM, VYIIEpOAHBIN CKeneT, (QYHKIMOHANbHAS TpYIIa,
paguKall, U30MEpHsl, U30MEPBI, TOMOJIOTUYECKANA DAL, TOMOJIOTH, YIJIE€BOAOPOBI,
KHUCJIOPOZ M a30TCOAEpKAIUe COCIWHEHUS, MOHOMEpP, IOJUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OPHsI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3akoH cOXpaHEHHsS MacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUU SA3BIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE NOHMMAHHS NIPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (AKTOJIOrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBE, MOJYYECHUH H
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEUIIMX OpPraHMYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIbHOCTH YEI0BEKA;

c(hOpMUPOBAHHOCTb YMEHHU BBISIBJIATh XapaKTEPHbIC MPU3HAKU TOHATHIA,
YCTaHABIIMBATh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA NPHU
OMMCAHWU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTAaHUYECKUX COEAUHEHHI;

c(hOpMHPOBAHHOCTh YMEHHM HCIOIh30BATh XHUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlIEHHON)
GopMy1  OpraHMYECKMX BEIIECTB W YpaBHEHUH XHUMHYECKUX pEaKIui,
U3rOTABIIMBaTh MOJEIN MOJEKYJ OPraHMYECKMX BEHIECTB I WIUIFOCTPALUU HX
XUMHYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPHUHAIJIC)KHOCTh H3YUEHHBIX
OPraHWYECKUX BEIIECTB II0 MX COCTaBY U CTPOCHUIO K OIPEIEIEHHOMY
KJIaccy/Tpynne coeAuHeHu (yrieBoAopO/Abl, KHUCIOPOJI U a30TCOJEpKalue
COEIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS), JaBaTb WM Ha3BaHUA IO
cucremarndeckoir HoMmeHknatype (IUPAC), a Takxe NpUBOAUTH TpUBUAIBHBIC
Ha3BaHUs OTAEJbHBIX OPraHUYECKUX BEUIECTB (ITWIECH, MPONWIECH, AalleTHJIEH,
ATWICHIJIUKONb, TIUIEpUH, (EeHos, QopManbAerul, aleTalbIerua, MypaBbUHas
KMCJIOTA, YKCYCHAsl KMCJIOTA, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAs KUCII0TA, TJIFOK034,
bpyKTO3a, KpaxMai, LeTi0a03a, TIUIIKH);

c()OPMHPOBAHHOCTh YMEHMS OINPEACNATh BHUABl XUMHYECKOM CBSI3H B
OpPraHUYECKUX COCAUHEHUSAX (OJUHAPHBIEC U KPATHBIC);
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c(hOpMUPOBAHHOCTh yMEHHUS TPUMEHATH IIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemiectB A. M. byrnepoBa ajis 00bICHEHUS] 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKre M XUMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMUHbIX
KJIACCOB OPraHUYeCKHX BEUIECTB (METaH, 3TaH, ATWJIEH, MPOIUJIEH, alleTHUJIEH,
Oyranuen-1,3, mermnOyranuen-1,3, GeH30J, METAaHOJ], ATAHOJ, STHICHIJUKOIb,
rMIepuH, (EHOJ, areTalbIeTHI, MypaBbUHAS W YKCYCHAasl KHCIIOTHI, TJIFOKO3a,
Kpaxmall, IIeJUTI0JI03a, AMUHOYKCYCHAsl KUCJIOTa), WILTIOCTPUPOBATH T€HETHUYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKHU YTIIEBOJOPOTHOTO
Colpbd  (HE(QTh, NPUPOAHBIA Ta3, yroib), CHOCOOBI HMX NEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepadoTKu;

c(OpMHUPOBAHHOCTh YMEHUW TPOBOAUTH BBIYUCICHHUS 10 XUMHUYECKHM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTWYECTBA HMCXOMHOTO BEIIECTBA WU IMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WIHM MPOIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOAaX HAYYHOIO MO3HAHUs, UCIOJIb3YyEMbIX B XMMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX sIBJICHUH (HAOI0AeHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE),
WCIIOIB30BaTh CUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBUjla MOTH30BAHUS XUMUICCKOM
MOCy/IoOM W Ja00OpaTOpPHBIM OOOpPYJOBAaHUEM, a TAKXKE IpaBWiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIIOJHEHUIO J1A0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBIMIOJHATh XUMHYCCKUI
AKCIEPUMEHT (IIpEeBpaleHUs] OPraHUYECKUX BEIIECTB MPU HArPEBAHUH, MOJIYYEHUE
ASTWJIIEHA M M3YYEHHE €ro CBOICTB, KAueCTBEHHbIE PEAKLIUU OpPTraHUYECKHUX
BEIIECTB, JCHATypalus OETKOB MPU HArPEBAHWH, I[BETHHIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C TMpaBWJIaMU TEXHUKA OE€30MaCHOCTH TpU OOpaIieHuu C
BEIIECTBAMU U J1TA0OpATOPHBIM O00OpPYAOBaHUEM, TMPEACTABIATH PE3yJIbTATh
XUMHUYECKOT0 JKCIepuMeHTa B (opMe 3aluCU ypaBHEHUU COOTBETCTBYIOIIMX
peakuuii u GopmMyIUpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
MH(pOpPMAIMIO, TMOJYYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBA MAacCOBOM
uHdopMmanuu, MaTepHeT u Apyrux);
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chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
1eIeco00pa3HOro TMOBENEHUsT B OBITY U TPYIOBOM JEATETBHOCTH B IEJAX
COXPAHEHHsI CBOETO 3J0POBbSI U OKPYXKAIOIIEH IMPUPOJHOU CpPEABI, OCO3HABATH
OMAaCHOCTh BO3JCHUCTBUS HA >KUBBIC OPraHU3MBI OIPEACIEHHBIX OPraHUYECKHX
BelllecTB, moHumasi cmbica nokazarens [1JIK, moscHsTh Ha mpumepax CIOCOOBI
YMEHBIICHUS] W MPEAOTBPAILECHUS WX BPEOHOTO BO3ACHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUTsT OOYYArOIINXCS C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX MO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CHEeNbIX M CIa0OBHUIANIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins mist 3amucn XMMHYEeCKUX

dbopmyi.
11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOECHUSI Kypca «OOIass U HeopraHudeckas
XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHMHUYECKOH COCTaBJISIOINICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa, POJH XHUMHUM B TIO3HAHUW SIBJICHHUU
npupoasl, B (GOPMUpPOBAaHWMM MBINUICHWS W  KYJbTYPHl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKHM OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U MPUPOTHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKUX  3HAaHUM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAralONINEe IMOHATHSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HWOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUIIATEIbHOCTh, CTETIEHb OKUCJICHUS, XUMUUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOAHAS ), KpUCTAIUIMYECKAsl PEIIETKa,
TUNBl XUMWYECKHUX  PEAKLHH, PACTBOpP, DIJIEKTPOJMUTHI,  HESJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKAsE JUCCOLUAIUSA, OKUCIHUTENh, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOW pEaKIMi, XUMHUYECKOE pPABHOBECHE); TEOPUH U 3aKOHBI (TEOpHs
BJICKTPOJIUTUYECKON AUCCONMAlnK, nepuoanueckui 3akoH [[. M. Menpneneesa,
3aKOH COXPAHEHHMSI MAaCChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
OpyU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XHUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHHUS MNPUYUHHOCTH H
CUCTEMHOCTH XHUMHMYECKUX SIBIICHHH, (PaKTOJOTHMYECKHUE CBEACHHUS O CBOMCTBaX,
COCTaBe, MOJIYYCHUH U 0€30MMacHOM MCTIOb30BAHIH BAKHEUIITUX HEOPTaHUIECKHIX
BEIIECTB B OBITY U MPAKTUUYECKON JEATEIbHOCTH YEJIOBEKa;

22



c(OpMHPOBAHHOCTh YMEHMI BBISBISITH XapaKTEpPHbIE NPHU3HAKU IOHSATHUH,
YCTaHABIIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA NPU
OMMCAaHWN HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALCHUN;

c(OpMUPOBAHHOCTh YMEHHIM HCIOJB30BAaTh XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBlieHHs (OPMYJ BEIIECTB M  yPaBHEHHH XMMHYECKUX  PEaKLUH,
cucremarndeckyro HomeHknatypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIbHBIX
HEOPraHWYECKUX BEIIeCTB (YrapHbld Ta3, YIJIEKUCIBIA Ta3, aMMHUakK, raméHas
W3BECTh, HEralIEHAsl U3BECTh, IUTHEBAS COAQ, IUPUT U APYTHE);

c(OpMHPOBAHHOCTh YMEHUI OINpPEAEIATh BaJIEHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOIO COCTABA, BUJ XHUMHYECKOU
CBs3U (KOBaJICHTHAsi, MOHHAs, METAJUIMYECKasi, BOJOPO/HASI) B COCUHEHUSAX, TUII
KPUCTAJUIMYECKONW PEIIETKM KOHKPETHOrO BEIIECTBA (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAs, METAJUIMYECKAs), XapaKTep Cpeabl B BOAHBIX PacTBOPaX HEOPraHUYECKHX
COCOUHECHUM;

c(OpMUPOBAHHOCTH yMEHUHI yCTaHaBIIUBAaTh MIPUHA/JIEKHOCTh
HEOPTaHWYECKUX BEUIECTB IO HX COCTaBy K OIpeneaéHHOMY Kiaccy/Trpyrie
COEIMHEHU (MPOCTHIEC BEIIECTBA — METAUIBl U HEMETAJIJIbI, OKCH/Ibl, OCHOBaHUS,
KHUCJIOTBI, aM()OTEpHBIE THAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUN PaCKpbIBaTh CMBICI MEPUOIUUYECKOr0 3aKoHa /[l
W. MenneneeBa u 1€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIbHYIO
Y IPOrHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHUYECKMX »dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil cuCTEMBI
xuMudeckux diaemeHtoB J[. M. MenngeneeBa, UCHonab3yst MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE opouTaINY, «QHEPreTUYECKue YPOBHI, OOBSIICHSTD
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKHMX DJIEMEHTOB M MX COEAUHEHUU
110 Ieproam U rpymnnam [lepuoguueckon cucTeMbl XUMAYECKUX diieMeHToB []. 1.
Meneneena;

c(hOpMHPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKUE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUME T€HETHUUECKOM CBSI3M MEXKIY HEOPraHWYECKUMU
BELIECTBAMH C ITIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCHU(PUIMPOBATH XUMHUYECKHE PEAKLUUU IO
pa3NMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY pEarupyrolldX BEIIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS 3JIEMEHTOB, 0OpPaTUMOCTU
peaKlny, YYaCTHIO KaTaau3aropa);

c(OpMUPOBAHHOCTh YMEHHMI COCTaBISTh YPABHEHMS DPEAKIHUIl pa3iHuHBIX
THUIIOB, MOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIMii MOHHOrO 0OMEHa, YUUThIBas
YCIIOBUS, TPU KOTOPBIX 3TU PEAKIUHU UAYT J0 KOHLA;
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c(OPMHPOBAHHOCTh YMEHUW TMPOBOJIUTH PEAKIMH, TOITBEPKIAIOITHE
KauyeCTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, paclo3HaBaTh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX
BELIECTB;

c(hOPMHPOBAHHOCTh YMEHHH pacCKpbIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBUTEIIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIro OajaHca
ATUX PEaKIUM;

c(hOpMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pPEaKIHUH OT PA3TUIHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelUIHero Bo3naenctsus (npunuui Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHWMHUYECKHE IMPOIIECCHI,
JEKAIUEe B OCHOBE MPOMBINIJIECHHOTO TMOJYYCHUSI CEPHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH TPEACTABICHWNA 00 OONMX HAyYHBIX MPUHIIATIAX W
AKOJIOTHYECKUX MPOOJIeMax XMMUYECKOT O POU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH NPOBOJIUTH BBIYUCICHHUS C HCIOJIb30BAHHEM
TIOHSITHSI «MacCOBasi JIOJIsI BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
MIPY XUMHYECKUX PEAKITUAX, MACChl BEIIECTBA WM 00BhEMA Ta30B MO W3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, TEIUIOBOr0 3(P¢deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAICHUS U COXPAHECHUS SHEPTHH,

c(hOopMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUIIA MOJIL30BAHUS XUMUYECKOM
NOCy/Iol W Ja0OpaTOpPHBIM OOOpPYJOBAaHUEM, a TaKXKEe IMpaBWiIa OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITTOJHEHUIO J1A0OPATOPHBIX
XUMHYECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh yMEHUH TUTAHUPOBATH W BBINIONHATh XUMHYCCKUI
AKCIIEPUMEHT (Pa3i0KEeHUE MEPOKCHUIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpEENeHHe Cpeabl pPAacTBOPOB BEHIECTB C IOMOIIBIO  YHHUBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKON PEaKInHy,
peakMu MOHHOTO OOMEHA, Ka4eCTBEHHBIE pPEaKIuu Ha Cyib(ar-, KapOoHAT- H
XJIOPHI-aHWOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71ad 10
temaM «Mertamibsl» u «Hemeramnb») B COOTBETCTBUMM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH TP OOpaIlleHU! C BEIIECTBAMU M JTaOOpPaTOPHBIM 000pYAOBaHHUEM,
NPENCTABIATh PE3YIbTAThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMmMe 3amucu
yYpaBHEHUI COOTBETCTBYIONIUX peaKIWid U (OPMYIUPOBATH BBHIBOABI HAa OCHOBE
ATUX PE3YyIbTATOB;

c(OpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TONYyYaeMyl0 M3 Pa3HbIX MCTOYHHMKOB (CpeICTBa MacCOBOMU
KOMMYHUKaIuu, IHTepHeT U ApyTux);
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chOpMUPOBAHHOCTb  YMEHUW  COOJNIOJATh  MpaBWiIa  JKOJOTHYECKU
LIeJIECOO0PA3HOr0 TIOBEJAEHUS B OBITY U TPYHOBOH JEATEIBHOCTH B LEIAX
COXPAaHEHUsI CBOEro 3JI0POBbSl U OKPYKAIOIIEW NPUPOIHOM CpEnbl, OCO3HABATh
OIIACHOCTbH BO3ECHCTBUS HA KMBBIE OPraHU3MbI ONPENEIEHHBIX BEIIECTB, IOHUMAs
cmbict mokazarens IIJIK, mosicHATP Ha mnpuMepax CHocoObl YMEHBIIECHUS U
IPEIOTBPAILCHNS X BPEJHOIO BO3JECHCTBUS Ha OPraHU3M Y€JI0BEKA;

U1 00YyYaromMXcsi ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbS: YMEHHE
MIPUMEHATh 3HAHHUS OO0 OCHOBHBIX [JOCTYIIHBIX METOAAaX ITO3HAHHSA BEIECTB U
XUMHUYECKHUX SIBJICHUM;

JUIS  CIIENBIX W CIHA0OBHIAIIMX OOYy4YaroOUIMXCA: YMEHHE MCIIONIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuil JI. Bpaiins ans 3anucu XUMHUYECKUX

bopmyi.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoabubie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Pa3znen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUM
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIUHEHUH A. 3
M. bytneposa
Hroro no pasueny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIEe YrIeBOAOPOABI — ATKAHBI 2
99 HenpenenbHbie yriieBoOPOIbI: alIKEHBI, 6 1
aJIKaJIEHBbI, AJIKUHBI
2.3 ApomaThdeckue yrieBoa0pOIbI 2
94 [IpupoaHbie HCTOYHUKH YTIIEBOJIOPOJIOB U 3 1
ux nepepaboTka
Hroro no pazueny 13
Pasnen 3. Kuciiopoacoaep:kaniue opranHn4eckue coeuHeHNsI
3.1 Cnuptsl. deHoun 3
3.9 Anpneruasl. KapOoHOBBIE KHCIIOTHI. 7 1
Crnosxuble 3¢upbl
3.3 YrieBoms 3 2




Uroro no pazgeny

13

Pa3nea 4. Asotrcoaepikanue opraHu4ecKue coeJHHeHUs

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazneny 3
Pa3znen 5. BbicokoMoOsIeKyJJISIpHBIE COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Boiokna 2
Htoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue pa3aejioB U TeM uudpoBbIe)
Ne ni/m P KonTtpoabnbie | IIpakTnueckue (mupp
NMPorpamMmblI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonndeckuii 3akoH
1.1 u [leproanyeckas cucTeMa XUMHUYECKUX 3
anemenToB J. 1. Menneneena
12 Crpoenue BeniectBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMHUYECKUE PEAKITUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heopranmueckasi xuMust
2.1 Mertannbl 6
2.2 Hemetamner 9 1
93 CBsI3b HEOPTAHMYECKHUX M OPTaHUICCKUX )
' BELIECTB
Hroro no pazueny 17
Paznen 3. XumMus u :Ku3Hb
3.1 XUMHSA U KU3HD 4
Hroro mo pazueny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3

28



IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KosanyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IIpakTuyeckue
n/n Bcero U3Y4eHHS o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypchl
IIpenmeT opraHn4ecKoi XuMuH, eé
1 1
BO3HHKHOBEHHWE, PA3BUTHE U 3HAUCHHE 03.09.2025
Teopust CTpOCHHSI OPraHUIECKIX
2 coenunenuii A. M. bytieposa, eé 1
it yTiIep 10.09.2025
OCHOBHBIE MOJIOKECHUS
[IpencraBieHue o Ki1acCUPUKALIUU
opraHnyeckux BemecTB. Homenkmarypa
3 1
(cucteMaTudeckas) U TPUBHAILHBIC 17.09.2025
HA3BaHMS OPraHUYECKUX BELIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1
FOMOJIOTHUECKHUH psift 24.09.2025
5 Mertan u 3TaH — NpoCTENIINE 1
MpEeACTaBUTEIN AIIKAHOB 01.10.2025
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOWCTBA 1
P 08.10.2025
DTUJICH U TIPOITUIICH — MPOCTEHIIIe
7 1
MIPEACTaBUTEN AIIKEHOB 15.10.2025
[Tpaxktuueckas padora Ne 1. «Ilonyyenue
8 . 1 1
ATUJICHA U U3yYEHHUE €r0 CBOMCTBY 22.10.2025
9 Anxanuensl. byranuen-1,3 u 1
meTunOytaaueH-1,3. [lomyuenue 05.11.2025
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CHHTETHYECKOI0 KayuyyKa 1 pe3HHbI

AJKWHBI: COCTAaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTUYECKHUH psia. ALleTHIIEH —
THUCCKHH PAL. Al 12.11.2025
MPOCTEHINNN TPEICTAaBUTEIb aJTKHHOB
11 Borunciienus o ypaBHEHUIO XUMHUYECKON
peakiuu 19.11.2025
12 Apenbl: 6eH301 ¥ TOIyol. TOKCHUYHOCTh
apeHOB 26.11.2025
['eHeTHyeckas CBS3b YIIECBOJIOPOIOB,
13
IIPUHAJJIEKALNX K Pa3IMYHbIM KjlaccaM 03.12.2025
[TpupoiHbIE UCTOUYHUKH YTIEBOIOPOIOB:
14 [IPUPOIHBINI ra3 ¥ MOITyTHBIE HEPTIHBIE
PHpoL yrHbie Hed 10.12.2025
ra3bl, HePTh ¥ TIPOJYKTHI €€ TIepepadOTKH
[TpupoHBIE HCTOYHUKH YTIIEBOIOPOIOB:
15 MIPUPOIHBIN a3 U HNOIYTHBIE HE(DTIHBIE
pUpOS yTHbIC Hed) 17.12.2025
ra3sl, HeTh ¥ MPOAYKTHI €€ nepepadboTKu
16 KontponbHas paboTa no pasaeny
«YTI1€BOOPOIBI» 24.12.2025
[IpenenpHBIE OTHOATOMHBIC CITUPTHI:
17
METaHOJ ¥ 3TaHo1. BomopoaHas cBs3b 14.01.2026
18 MHOroaToMHbIC CITUPTHI: STUJICHIIHKOIbL U
TIULEPUH 21.01.2026
®deHoIT: CTPOCHUE MOJICKYITBI, (PU3UICCKHE
19 .
1 XMMUYECKHE CBOWCTBA, MPUMEHCHHE 28.01.2026
20 Anpaeruasl: hopMaIbIaeTU U
aleTalIbLaerna. AneToH 04.02.2026
21 OIHOOCHOBHBIE TIPE/ICIIbHBIE KapOOHOBBIC
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KHUCJIOTBI: MypaBbHHAs U YKCYyCHas

11.02.2026

22

[IpakTnueckas padora Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»

18.02.2026

23

CTeapI/IHOBaH H OJICMHOBAsA KHUCJIOTHI, KaK
npeaACTaBUTCIIN BBICHIUX Kap6OHOBI>IX
KHUCJIOT

25.02.2026

24

MBb11a KaK COJIM BBICIINX Kap6OHOBI:>IX
KHCJIOT, X MOIOLICC HeﬁCTBHe

04.03.2026

25

CrnosxHble 3(hUpbl KaK POU3BOJIHbIE
KapOOHOBBIX KUCIOT. ['MUAPOIIN3 CIIOKHBIX

3¢pHUpoB

11.03.2026

26

XKupsl: ruaponn3, npUMEeHEHHE,
Ouosoruyeckas poib )KUpPOB

18.03.2026

27

YTneBoasl: cOCTaB, KIACCU(PHUKAIIHS.
Baxueiimme npeacTaBUTeNN: TIOKO3a,
dpykTo3a, caxaposa

01.04.2026

28

Kpaxmai u neirono3a Kak IpupoHbIe
MOJIUMEPBI

08.04.2026

29

KonTponbhas pabora no pazaeny
«Kucnopoaconepxarire OpraHnuIecKue
coeauHeHus»/ Beepoccuiickas
IIpoBepoyHas pabora

15.04.2026

30

OO01mas xapaKTepUCTHKa a30TCOACPKAIIUX
OpraHMYeCKHX COCTUHEHUIT /
Bcepoccuiickas mpoBepouHas padboTa

22.04.2026

31

AMWHBI: METUJIAMHUH W aHWJIHH

29.04.2026

32

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE
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OpTraHN4YCCKUC COCAUHECHUSA, UX

benku xak npuponusie
BBICOKOMOJIEKYJISIPHBIE COECUHEHUS

OHMoJIOTUYECKOE 3HAaUeHME. [lerTnabL.

06.05.2026

OCHOBHBIE TTIOHSATHS XUMHHI

33 1
BBICOKOMOJICKYJISIPHBIX COSIUHEHUIN 13.05.2026
OCHOBHBIE METOABI CUHTE3A
34 7. 1
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUI 90.05.2026
[TracTMacchl, KayqykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOIT'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbBIE

Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bceero H3yYCHUS o0pa3oBaTe/ibHbIE

padoThI padoTbI pecypesr

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTrypamus aToOMOB 03.09.2025

[Tepuoanueckuii 3akoH u I[lepuonnueckas
cHCTeMa XUMHYECKuX daeMeHToB /1. W.

Menneneesa, UX CBSA3b C COBPEMEHHOM 10.09.2025
TEOpUEU CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMHYECKHUX 3JIEMEHTOB M UX COCAUHCHUH
0 TpyNIaM U rnepuojaM. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBbI 17.09.2025
XUMHUYECKUX 31eMeHToB J[.J1. MeHneneena B
pPa3BUTUHU HAYKU

Crtpoenue BemiecTBa. XMMUYECKas CBA3h, €€
4 BUJIbI; MEXaHU3MbI 00pa30BaHUs 1

. 24.09.2025
KOBaJICHTHOM CBsA3U. BonopoaHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATETLHOCTD.
Crenenn okucienus. BemecTtsa

MOJIEKYJIIPHOT'O Y HEMOJIEKYJIIPHOTO 01.10.2025
CTPOEHUSA

Ilonsarue o JUCIICPCHBIX CUCTEMAX.

6 HlcTuHHBIE ¥ KOJUTOMIHBIE PACTBOPBI. 1 08.10.2025

MaccoBasi 107151 BELIIECTBA B pacTBOpPE
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Knaccudukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
['eneTnyeckas CBsI3b HEOPTAHHMUECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

15.10.2025

Knaccudukamnms XuMiU4ecKuX peakiuii B
HEOPraHU4YECKOW U OPraHNYECKON XUMUH.
3aKOH COXpaHEHHUS MACChl BEILIECTB; 3aKOH
COXpaAHEHHUs U MPEBPALICHUS SHEPrUuu IpU
XUMHUUYECKUX PEAKIUAX

22.10.2025

Ckopoctb peakiuu. O0paTuMble peakiuu.
XUMHUYECKOE PaBHOBECHUE

05.11.2025

10

[Ipaktuueckas padora Ne 1. «Bnusinue
pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIUN

12.11.2025

11

Dnektponutnueckas aucconuanus. [lousarue
0 BoJopoHOM Mokasartene (pH) pactBopa.
Peakiiun nonHoro oomena. ['maponm3
OpPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

19.11.2025

12

OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE
peaxuuu. [TonsiTue 06 anexTposnze
pacIuIaBoOB U PacTBOPOB coJiei

26.11.2025

13

Kontponbnas pabota no pasneny
«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUN)»

03.12.2025

14

Mertaimsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XUMHYECKHUX daeMeHToB /1. W.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mMe PU3NIeCKue CBOKWCTBA
METaJIOB

10.12.2025
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15

CrutaBel METAIIIOB. DJIEKTPOXUMHUYECKUI
PSL HAIIPSIKEHUH METaJIOB

17.12.2025

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJIUIOB (HAaTPUH, KaJuH, KaJabIllui, MarHHUH,
ATFIOMUHHN) U UX COCTMHCHHUI

24.12.2025

17

XUMHYECKUE CBOMCTBA XpOMa, MEJIU U UX
COeIUHEHUU

14.01.2026

18

XUMHUYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COeIUHEHUN

21.01.2026

19

[paktuyeckast padora Ne 2. "Perenue
HKCIEPUMEHTAJIBHBIX 3aJ1a4 110 TeMe
«Mertamns»"

28.01.2026

20

HeMeTaJ'IJ'H)I, X ITIOJIOKCHHUC B
[Teproanueckoil cucreMe XMMUYECKUX
anemenToB /1. 1. Menaeneesa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

04.02.2026

21

@dusnyeckue CBOMCTBa HEMETAJIOB.
Annorponusi HEMETaJUIOB (Ha IpUMEpe
KHcIopona, cepsl, hochopa u yriepoaa)

11.02.2026

22

XWMHUYECKHE CBOMCTBA TaJIOTEHOB, CEPhI U
HUX COeIUHEHUMN

18.02.2026

23

XuMHUecKre CBOMCTBA a30Ta, hocdopa u ux
COCAMHEHUN

25.02.2026

24

XVWMHUYECKUE CBOMCTBA yriaepoia, KpEMHHUS U
HUX COeIUHEHUN

04.03.2026

25

IIpumeHeHne Ba)KHEUIINX HEMETAUIOB U UX
COCAMHEHUN

11.03.2026

26

O060011IeHNEe U CUCTEMATU3ALM 3HAHUI 110
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TeMe «HeMmeTtauiely. Berauciaenus no
YpaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUYECKUE PACUETHI

18.03.2026

27

[Tpaktrnueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTANILHBIX 3a7a4 10 TeMe
"HemeTanmsl"»

01.04.2026

28

KonTponbhas pabora o Temam «MeTamibh
u «Hemerannb

08.04.2026

29

Heoprannueckue 1 opraHu4eckie KUCIOThI.
Heopranuueckue u opranuueckue
OCHOBaHUs

15.04.2026

30

AmboTepHbIe HEOpraHNYECKHEe U
opraHuyeckue coenuHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKHUX
BELIECTB

22.04.2026

31

Poinp xuMuH B 00ecrieueHUH SKOJIOTHYECKOM,
SHEPTETHYECKON U MUIIEBON OE30MaCHOCTH,
paSBI/ITI/II/I MCOUINHBI

29.04.2026

32

[IpencraBnenus 00 0OIMIMX HAYYHBIX
NPUHINTAX TPOMBIIIIEHHOTO MOTyYeHUS
BaKHEHILNX BEILECTB

06.05.2026

33

Yenosek B MHUPC BCIICCTB U MAaTCPpUATIOB

13.05.2026

34

XuUMHA U 300pOBbE YEIOBEKA

20.05.2026

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

10 KJIACC

Kon
NpoBePsSIeMOTro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTaThbl 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJIbHON MPOrPaMMBbI CPeIHEro 001ero odpa3oBaHusi

1

TeopeTnueckrne OCHOBBI OPTraHUYECKOM XUMHH

11

ChopmupoBaHHOCTh MPEACTABICHUNH O XUMHYECKOW COCTaBIISIOIICH
€CTEeCTBEHHOHAYYHOW KAapTUHBI MHpa, POJIM XHMHH B TO3HAHUU
SBIIGHUH TPUPOJLI, B (HOPMHUPOBAHMHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHANBHOW T'PAMOTHOCTH, HEOOXOIUMOU st
pelIeHUs TPAKTHYECKUX 3a/ad U OIKOJIOTHYEeCKH OOOCHOBaHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpelie

1.2

BrnaneHne cucreMOM XMMMYECKMX 3HAHUM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATraloIINe HOHSITHS (Monexyna, BaJICHTHOCT,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHHS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAas Macca, MOJIIpHBIH OOBEM, YIJIEpOAHBIN CKEJET,
¢GyHKIMOHANbHAS ~ IpylmHa,  paaudkal,  H30MEepHsi,  H30MEpHI,
TFOMOJIOTMUECKUIA psiJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOA- H
a30TCOJEpIKaIINe COEJUHEHHs, OMOJIOrMYeCKH AaKTUBHBIE BEIIECTBA
(yrieBonpl, KHpbI, OCJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS); TEOpPUU M 3aKOHbI (TeopHs
XUMHUYECKOTO CTpOeHHs opranudeckux emecTB A.M. Bbytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMUH, (DaKTOJIOTHYECKHE
CBEIEHHSI O CBOMCTBAaX, cocTaBe, TOJIYy4YeHHH U O€30MacHOM
WCIIONIb30BAHUN  BAXXHEMIUX HEOPTraHMYECKHMX U OpPTaHUYEeCKUX

BCIIICCTB B 6LITy u HpaKTquCKOﬁ JACATCIBbHOCTH YCJIOBCKA

1.3

ChopmupoBaHHOCT, yMEHMI BBISBISATH XapaKTepHbIE MPHU3HAKU
MOHSTHM,  YCTaHABIMBATh WX  B3aUMOCBS3b,  HCIIOJNH30BAThH
COOTBETCTBYIOIIUE TOHATHS NPHU ONUCAHMM COCTaBa, CTPOCHUS U

MIpEBPAICHUI OPraHUYECKUX COSIUHEHUN

1.4

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMHUYECKYIO CHUMBOIUKY
JJIS. COCTaBJCHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM,
cokpamEéHHor) (opMysn OpraHMYeCKUX BEUIECTB U  YpaBHEHUU
XUMHUYECKUX PEAKLUA, U3rOTaBIMBATh MOJIEJIA MOJIEKYJI OPraHUYECKUX
BEIIECTB ISl WLIIOCTPALUMU MX XMMHYECKOTO M IPOCTPAHCTBEHHOI'O

CTPOCHHS
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1.5

ChopmupoBaHHOCT,  YyMEHMI  YCTaHABIMBATh  MPUHAIJIEKHOCTH
M3YYEHHBIX OPTraHUYECKHX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K
ompefenéHHOMY Kiaccy (Tpymdme) coenuHeHuid (yrieBoJOpOJbl,
KHCIIOPOJT M a30TCOJAEpKallhe COCAUHEHUS, BbICOKOMOJEKYIISIPHbIC
COeMHEHUs1), JaBaTb WM  Ha3BaHUS IO  CHCTEMaTHYECKOI

Homenkiatype (IUPAC)

1.5

C(pOpMI/IpOBaHHOCTL YMCHHUA ONPCACIIATH BHIbI XHUMHYECKOM CBS3U B

OpraHUYeCKUX COCAMHEHUSX (OAMHAPHBIC U KPATHBIC)

1.6

ChopMUpOBaHHOCTb ~ YMEHMS TNPUMEHSTH: IIOJIOKEHUS ~ TEOpHUHU
CTpOeHHUs1 opranmdeckux BemecTB A.M. BytiepoBa ans oObsiCHEHUsS
3aBUCHMOCTU CBOWCTB BEILIECTB OT HMX COCTaBa M CTPOCHHUs; 3aKOH

COXpaHCHHA MACChI BCIICCTB

VYraesomoponsl.  Kucnoponcomepkamue W a30TCOAEpIKAIIMe

OpraHNYCCKUC COCAUHCHUA. BBICOKOMOHeKy.HHpHBIC COCOMHCHUA

2.1

ChopMupOBaHHOCTh YMEHHMI NPUBOIUTH TPUBUAIBHBIC HA3BAHUSA
OTOCIBbHBIX OpFaHHqGCKHX BCIICCTB (E)TI/IJICH, HpOHI/IJ'IeH, AllCTUIICH,
STUJICHTJIMKOJb, TJIMIEPUH, (eHomn, Gopmalbaerus, aneTalbIerusl,
MypaBbUHAs KHCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTA,
CTeapHHOBAasi KHCJIOTa, TJIIOKO03a, (PYKTO3a, Kpaxmaj, IeJUIi0J03a,

TJIALMH)

2.2

CdopMUpOBaHHOCTH YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
(1)I/I3I/I'-I€CKI/I€ U XUMHYECKHUE CBOMCTBA THUIIUYHBIX HpC}ICT&BHTGJ’ICﬁ
Pa3JIMYHBIX KJIACCOB OPraHMYCCKHUX BCHICCTB (MeTaH, 3TaH, 3TWJICH,
MpPONWJICH, aleTuieH, Oyraauwen-1,3, metmnOyraauen-1,3, OeH307,
METaHOJ, 3TaHOJI, ATUJICHIJIUKOJb, TIHUICPHUH, (EHOJI, areTaIbIeTH I,
MypaBbMHAsA M YKCYCHas KHCJIOTHI, TJIOKO3a, Kpaxmall, IeJUT0JI03a,

AMHUHOYKCYCHas KHCJIOTA)

2.3

ChopmupoBaHHOCT, YMEHHS HWLIIOCTPUPOBATh T'€HETHYECKYIO CBSI3b
MEXAY  TUIOUYHBIMH  MPEICTABUTEISIMH  PA3JIMYHBIX  KIACCOB
OpraHMYECKHX BEUIECTB YPABHEHUSIMH COOTBETCTBYIOIUX XUMHUUECKIX

peakuuii C UCTIONb30BAHUEM CTPYKTYPHBIX (hopmyi

2.4

CdhopMupoBaHHOCTH YMEHUS XapaKTepru30BaTh WCTOYHUKH
YTJIEBOJIOPOHOTO CHIPhs (HEPTH, IPUPOIHBIN Ta3, Yrojib), CIIOCOOBI UX

nepepa60TI<I/I H MPAKTUYICCKOC MPUMCHCHHUEC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAJAETh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOJAaX HAYUYHOI'O IMO3HAHHA, UCIIOJIb3YCMbIX B XMMHH IIPU U3YUCHHUU
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BCIICCTB HW  XHMHUYCCKHX SIBIICHUI (Ha6J’IIO,HeHI/Ie, HU3MCPCHUC,
OKCIICPUMCHT, MO,I[CJ'II/IPOBaHI/Ie), HUCIIOJIB30BATh CHUCTCMHBIC
XUMHUYCCKUC 3HAaHUA 1 I[IPUHATUA pemeHHﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM

3.2

C(pOpMI/IpOBaHHOCTL yMCHI/Iﬁ CO6J'II-O,Z[E[TL [paBujia TIOJIb30BAHUA
XUMHUYECKOU HOCYHOﬁ 151 J'Ia60paT0pHI:>IM O60py,[[OBaHI/IeM, a TaKiXKcC
paBujia o6pa1ueHI/1>1 C BCUICCTBaAaMU B COOTBCTCTBUU C MHCTPYKIUAMU

10 BBIITIOJIHCHUIO na6opaToprlx XUMHNYCCKHUX OIIBITOB

3.3

ChopMHUPOBaHHOCTh YMEHHI TIAHUPOBATH M BBIOJIHATH XMMUYECKHUIT
9KCIICPUMCHT (HpeBpaH_[eHI/IH OpTraHN4YCCKUX BCHICCTB IIPpHU HArpCBaHUU,
MOJIYYCHHUC 3THUJICHA U U3YUCHUC CTO CBOﬁCTB, KauCCTBCHHBIC pCaKIUU
OpraHNM4YCCKUX BCHICCTB, ACHATYypalud OeIKOB Ipu HarpCBaHUU,
HOBCTHBIC pPCaKIUU 6CJIKOB) B COOTBCTCTBHU C IIpaBUJIaMHU TCXHUKU
0€30MacCHOCTH TpH OOpaIIeHUH C BEMECTBAMH U J1a0OpaTOPHBIM
000pyOBaHUEM; MPE/ICTaBIISATH pe3yJbTaThI XHUMHUYECKOTO
JKCcTiepuMeHTa B (OpMe 3allUCH  ypPaBHEHHWH COOTBETCTBYFOIMX

peakiuii 1 GopMyJIMpPOBATH BHIBOABI HA OCHOBE ATHX PE3YJIHTATOB

3.4

CdopMupoBaHHOCTH YMEHUH MPOBOIUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU
MPOJIYKTa PEAKITUH MO0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO

U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKLIMK)

3.5

CdopmupoBaHHOCTH YMEHUH KPUTHYECKHU aHaJIU3UPOBAThH
XUMUYECKYI0 HH(POpMAIMIO, IOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB

(cpenctBa maccoBoi nH(popmanuu, cetb UHTEpHET U 1pyrue)

3.6

CdopMUpOBaHHOCTH YMEHHM COOJIONATh TMpaBUja HKOJIOTHYECKH
1eecoo0pa3Horo MoBeleHuss B OBITY U TPYJOBOW NEATEIbHOCTH B
LEJAX COXPAaHEHUs] CBOEro 3J0pPOBbS M OKPYXKAIOUIEH MNPUPOTHOM
Cpenbl, OCO3HABAaTh OMACHOCTb BO3JEUCTBUS Ha JKHBBIE OpPTaHU3MBI
OTpeIeNEHHBIX OPTaHUYECKUX BEIIECTB, MOHMUMAsl CMBICI MOKa3aTess
I[MAK (mpemenbHO AOMYyCTUMOM  KOHIIEHTpAIlMH), TMOSICHATH Ha
npuMepax crmocoObl YMEHBIICHUS W TMPEAOTBPAIICHUS UX BPETHOTO

BO3JCUCTBHUS Ha OpTraHH3M 4YCJIOBCKa

11 KIIACC

Kon
NpoBepPsieMOro

IIpoBepsiemble npeMeTHbIE Pe3yAbTATHI OCBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOW NMPOrpaMMbl CpelHero 001ero o0pa3oBaHus
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pe3yJibTaTa

1

TCOPCTI/IIICCKI/IG OCHOBbI XUMHUHU

11

Brnagenne cucreMod XMMHMYECKMX 3HAaHUM, KOTOpas BKIJIFOYAECT:
OCHOBOTIOJIATAIOIIME  TMOHATHS  (XUMHUYECKUHA  DJIEMEHT,  aToM,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JICKTPOHHBIC OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpDHAsE Macca, MOJISPHBIN
00BEM, KpUCTATMYECKas pemérka, TUIBl XUMHUYECKUX pEaKIui
(OKHCITUTEIPHO-BOCCTAHOBUTENIBHBIE, JK30- H  JHJAOTEPMHYECKHE,
peakuuyd HMOHHOTO OOMEHa), PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMAINSA, OKHUCIUTENIb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHUYECKOH PEaKIuu, XMMHUYECKOE PaBHOBECHE); TEOPUU W
3aKOHBI (TEOpHUS DIEKTPOJUTHYECKON aucconuamnuu, llepuomnueckuii
3akoH JI.M. MenpeneeBa, 3aKOH COXpPaHEHHS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI SI3bIK XUMHH, (DAKTOIOTUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MONy4YeHHMH U O€30MacHOM HCIOJIb30BAaHUHM Ba)KHEHUIINX
HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW AEATEIbHOCTU

YCJIOBCKa

1.2

ChopMupoBaHHOCTb YMEHHUIl BBIABIATH XapakTepHble NPU3HAKU U
B3aUMOCBS3b M3YYEHHBIX IIOHATHM, IPUMEHATH COOTBETCTBYIOLIUE
NOHATUSA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKHUX
BEIIECTB U MX IPEBPALLCHUN; BBIABIATH B3aUMOCBI3b XUMHUYECKUX
3HaHUHN c MOHATUSMHU 51 IIPEACTaBICHUAMU IpYrux

CCTCCTBCHHOHAYUYHBIX NPCIMCTOB

13

Brnanenue OCHOBHBIMH METOJIaMH HAyYHOT'O TO3HAHHUS BEUIECTB U
XUMHUYECKHX SBIICHUH (HAONIOJNEHNE, W3MEPEHHEe, JKCIIEPUMEHT,

MOJICJIMPOBAHNE)

14

CpopMHUpPOBAHHOCTh YMEHHH OMNpeJesaTh BaJ€HTHOCTh M CTENEHb
OKHUCJICHUSI XHUMHUYECKUX OJJEMEHTOB B COCIMHEHUAX PA3JIUYHOIO
coCTaBa, BHJ  XMMHUYECKOM  CBsS3W  (KOBWJICHTHAs, HMOHHAafi,
MeTaJlInYecKasi, BOJOPOJIHAsI) B COCIUHEHUSIX, TUI KPUCTANINYECKOM
pemETKN KOHKPETHOTO BEIIECTBA (aTOMHas, MOJICKYJsipHAsi, MOHHAs,

METaJTHIECKas)

1.5

CdopmMupoBaHHOCTh YMEHUU ONPEAENATh XapaKTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COSITUHEHHIA

1.6

ChopmupoBaHHOCTh ~ YMEHHUS  KJIacCU(DULIMPOBATH  XUMHUYECKUE

peakluu Mo pa3InYHBIM MPHU3HAKaM (YHCIY M COCTaBY pearupyrouux
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BEIIECTB, TeMIoBOMY J((deKTy peakiuu, H3MEHEHHUIO CTeleHen
OKHUCJICHHS  DJEMEHTOB,  OOpaTUMOCTH  peaklUuu,  y4acTHIO

KaTajau3aropa)

1.7

ChopmMupoBaHHOCTh YMEHUH  COCTAaBIATH ypaBHEHHS  peakiuit
pa3IMYHBIX THIIOB, TOJHBIE WM COKpAIIEHHBIC YpaBHEHHS peakiui
MOHHOTO 0OMEHa, YYUTHIBas YCIOBUS, IPU KOTOPHIX 3TU PEAKUUU UAYT

J0 KOHIIa

1.8

CchopMupoBaHHOCTb YMEHHI NPOBOJUTH PEAKLUH, MOATBEPKIAIOLINE
KAueCTBEHHBIM  COCTaB  pa3JIMYHbIX HEOPraHWYECKUX  BELIECTB,
pacno3HaBaTh OIBITHBIM IIyTEM HOHBI, NPUCYTCTBYIOLUIME B BOJHBIX

pacTBOpax HEOPraHMYECKUX BELIECTB

1.9

ChopMupoBaHHOCTh YMEHHUH DPACKPBIBATH CYIIHOCTH OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuin IIOCPEACTBOM COCTaBJICHUSA

AIEKTPOHHOT0 OanaHca ITUX PeaKIIHid

1.10

ChopmupoBaHHOCTE yMEHUH OOBSCHATH 3aBUCUMOCTH CKOPOCTHU

XUMHAYECKON peakiuy OT Pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ yMEHHUHl  OOBSACHATH  XapakTep CMELICHUS
XUMHAYECKOTO PAaBHOBECHS! B 3aBUCHUMOCTH OT BHEIIHErO BO3JEHCTBHS

(mpunun Jle Hlatense)

OO61mas 1 HeopraHuyecKkas XMMHUs

2.1

CchopMupoBaHHOCTH yYMEHHUH pacKpeIBaTh cMbich lleproanyeckoro
3aKOHA J.N. Menpeneena u JEMOHCTPUPOBATH €ero

CUCTCMATU3HPYIOIIY1O, OG’bHCHI/ITeHBHYIO n IMPOTrHOCTUYCCKYHO

GbyHKIIIN

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTEPH30BATh IEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX 3jemMeHToB 1-4 mnepuogoB Ilepnoanueckoit
cuctemMbl xuMuueckux dyemeHToB J[.M. MeHneneeBa, HCHONb3ys
HOHATUSL «S-, P-, O-2JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKHUEC
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHUS  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M HUX COEJUHEHMH MO MepHojaM U Tpymiam

[Iepunonnueckoii cucremsl xumudeckux ieMeHToB [[.M. MenneneeBa

2.3

CdopmupoBaHHOCTh YMEHUN XapaKTepHu3oBaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOIMCTBA HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACcCOB,
MOJATBEPXkKAAaTh  CYLIECTBOBAHME  TIEHETHMUYECKOW  CBSI3M  MEXIY
HEOpPraHMYEeCKMMHU  BELIECTBAMH  C  [OMOLIbIO  ypaBHEHMH

COOTBECTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.4

ChopMupOBaHHOCTH ~ YMEHMH  yCTAHaBIMBATh  NPUHAIIE)KHOCTD

41




HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMpENeIEHHOMY Kiaccy
(rpymme) coeaMHEHUH (TPOCTHIE BEIIECTBA — METAJUIBl M HEMETAILIBI,

OKCH/JbI, OCHOBAaHUA, KHUCJIOTHI, aM(bOTepHBIe THAPOKCUBI, COJ'II/I)

2.5

ChopMupoBaHHOCTb YMEHHUI HCIOIB30BaTh XMMUYECKYIO CHUMBOJIMKY
JUIs  cocTaBlieHUs (OpMyJa BEIIECTB M YPaBHEHUH XUMHUYECKUX
peakuuii, cucremaTnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble
Ha3BaHUS OTHEJbHBIX HEOPraHWYeCKUX BelIeCTB (yrapHolii Tras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas H3BECTb, HeETall€Has W3BECTh,

MUTHEBAs COJA, MUPUT U IPYTHUE)

2.6

CdopmupoBaHHOCTE yYMEHHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE
XMMHYECKHE CBOMCTBA HEOPTAaHMUYECKHUX BEIIECTB PA3UYHBIX KIACCOB,
MOATBEPKIATh  CYIIECTBOBAHWE  TCHETHYECKOW  CBS3M  MEXIY
HEOPraHWMYECKMMH  BENIECTBAMH  C  TOMOIIbIO  ypaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.7

CpopMHUPOBAaHHOCTh YMEHHH MJIAHUPOBATH W BBITIOJHATH XUMHUYECKUI
IKCIIEPUMEHT (Pa3JIOKEHHE TIEPOKCHIA BOJOpPOJNa B TIPUCYTCTBUU
KaTaJln3aTropa, ONpeAesieHHe Cpebl PacTBOPOB BEUIECTB C MOMOIIBIO
YHHUBEpPCAJbHOTO HWHAMKATOpa, BIUSHUE pa3IMYHBIX (aKTOpOB Ha
CKOPOCTh XMMHUYECKOM peakIHMH, PEaKIUh HMOHHOTO OOMeEHa,
KaueCTBEHHbIE peakluu Ha cyiab(ar-, KapOoHaT- U XJIOPUI-aHHUOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE ASKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«Metambl» u «HemeTtaib») B COOTBETCTBHU C MPABUIAMH TEXHUKH
0€30MacHOCTH TpU OOpaIIeHHH C BEIIeCTBAMU M J1a0OpaTOPHBIM
000pyI0BaHUEM; NPEACTaBIIATh pE3yNbTaThI XUMHYECKOTO
JKCIiepuMeHTa B (OpMe 3allUCH  YPaBHEHUH COOTBETCTBYOLIMX

peakuuii ¥ GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3y/IbTaTOB

2.8

CdopmupoBaHHOCT, yYMEHHMH COOMIOAATH TMpaBWia TOJIb30BAHUS
XUMHUYECKOH Tocynoil u nmabopaTOpHBIM OOOpYIOBAaHUEM, a TakKke
MpaBWia 0OpaIeHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJHCHHUIO Ha60paT0pHHX XHUMHUYCCKUX OIIBITOB

2.9

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ XapaKTCPpHU30BaATh XUMHUYCCKUC
IpoHecCChl, JICKAIMUC B OCHOBC HNPOMBIINUICHHOI'O IOJYYCHUA CCpHOfI
KHUCJIOTBI, aMMHaKa, a TaKixXcC C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHCHI/Iﬁ 00
O6H_[I/IX HAaYYHBbIX DpUHIUIIax n OKOJOTHYCCKHX HpOGJIeMaX

XUMHYCCKOIro Mpon3BOJACTBA

XUMHUA U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTh MPEJCTABICHUN O XUMHUYECKOW COCTaBISIOIIEH
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€CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XUMUU B [O3HAHUU
SBJIGHUN TPUPOIBI, B (QOPMHUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QPYHKUMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOMN Jis
pelieHusT TPAKTUYECKUX 3aJad M OIKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpejie

3.2

CdopMupoBaHHOCTH YMEHHI KPUTHYECKHU AHAJIU3UPOBATH
XUMHYECKYI0 WH(POPMAIUIO, TMOTYyYaeMyl0 U3 pPa3HBIX HCTOYHUKOB

(cpencTBa MaccoBOif KOMMYHHUKALIMH, ceTh IHTEpHET U Apyrue)

3.3

CdopmupoBaHHOCTh yMEHMI COONIO/IaTh TPaBUJIA HKOJIOTHYECKU
1eJIeco00pa3Horo TMOBENEHUsT B OBITY M TPYAOBOHM AESITENbHOCTH B
LIEJISIX COXPAHEHHsSI CBOETO 3J0POBbS U OKPYXAIOIIEH TPUPOIHOU

cpesl

3.4

Oco3HaBaTh OMACHOCTh BO3JCUCTBHS HA JKUBBIE OpPraHU3MBI
onpeAeIEHHbIX BEIIECTB, MOHMMAas cMbIci nokaszarens [11K, moscHsaTh
Ha TIpUMepax CrocoObl YMEHBIICHUS U MPEAOTBPAIEHUS UX BPEIHOTO

BOS}IGﬁCTBI/IH Ha OpraHuv3M 4€JI0BCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIYMCIICHUS c
WCTIOIb30BAaHUEM TIOHSITHS «MaccoBas JIOJISI BEIIECTBA B PacTBOPER,
OOBEMHBIX OTHOUIEHHM Ta30B MPH XHMHYECKHUX pPEaKIHUsiX, Macchl
BellecTBa WiM 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00bEMY OJHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB,
TEIIOBOTO 3(deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI

BCHICCTB, IPCBPAICHUA U COXPAHCHHA DHCPIUH
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HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMHH

11

Hpez[MeT OpFaHquCKOﬁ XUMUH: €€ BO3HHMKHOBCHHC, PAa3BUTUC M 3HAYCHUC B
MMOJIYYCHHHU HOBBIX BCIICCTB U MATCPHUAJIOB. TeopI/I}I CTPOCHUA OPraHUYCCKUX

coeauHeHuit A.M. bytnepoBa, €€ OCHOBHBIE OJIOKEHUS

1.2

CrpykTypHble (OpMYJbl OpPraHMYECKMX BeIIeCTB. loMonorus, u30Mepus.
XuMu4eckasi CBSI3b B OPraHMUYECKHUX COCIMHEHUSAX — OJMHAPHBIE M KpaTHBIE

CBs3H. HpC,Z[CTaBJIeHI/Ie 0 KHaCCI/I(I)I/IKaI_II/II/I OpraHN4YC€CKUX BCIICCTB

1.3

HOMeHKJIaTypa OpraHUYCCKUX COCOUHEHMUI (CI/ICTCMaTI/I‘leCKaSI) U TPpHUBHUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeI[CTaBI/ITCJ]eI\/'I KJIaCCOB OPraHNYCCKUX BCUICCTB

YrneBonopoibt

2.1

AnKaHBI: COCTaB U CTpPOCHHC, TOMOJIOTHYECKHI pAd. Mertan u 3TaH — HpOCTGfIH.IPIC
npeaACTaBUTCIIN AJIKAHOB: (1)H31/I‘IGCKI/IG A XHMHYECKHE CBOMCTBa (peaKHI/II/I

3aMCIICHUSA U FOpCHI/IH), HaxXOKACHUC B IPUPOJAC, ITOJTYUCHUC U TPUMCHCHUC

2.2

AIIKeHBI: COCTaB u CTPOCHUC, TOMOJIOTHYECKHUI pAan. OTUJICH " MIPOIMUJIICH —
HpOCTCfIIlIPI@ NpeACTAaBUTCIIM AJIKCHOB: (I)I/ISI/I‘IGCKI/IC U XUMHYECKHE CBOMCTBa
(peaKI_II/H/I UApUpOBaAHUS, TaJIOTCHUPOBAHUA, TUApaTAllUHA, OKUCICHUA U

HOJ'II/IMepI/BaLII/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u wmetunOyranuen-1,3: crpoeHue, BaxxHeHIIMe
XUMHUUYECKHE CBOWCTBa (peakuus noaumepusanuu). [lomyuyeHne cHHTETMUECKOTO

Kay4dyKa U pe3HHBI

2.4

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJOTMYECKHH psifl. ALETHIICH —
OPOCTEUIIMK TIPEeICTAaBUTENb aJKHHOB: COCTaB, CTPOCHHE, (U3NYECKUE H
XMMHUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHHS, TaJIOTeHUPOBAHNS, THAPATALIUH,

TOpEeHUsI ), NOJyYEHHE U IPUMEHEHNE

2.5

Apensl. benson: coctaB, crpoeHHe, (U3MYECKHE M XUMHUYECKHE CBOWCTBA
(peakuuy rajJoreHMpoBaHUs U HUTPOBAHUS ), IOJy4eHHE U IpuMeHeHue. Tomyon:
cocTaB, CTpoeHHe, (u3MuecKkue ¢ XUMHUYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAaHNS WM HUTPOBAHHUS), NOJYYEHHE M INpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTnyeckas CBSI3b MEXKIY YIJIEBOJOPOAAMHM, MPHUHAJICKALUMH K

Ppa3iInYHbBIM Ki1acCaM
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2.6

[TpupoiHbIe UCTOUHUKH YTIIeBOAOPO0B. [IprpoaHbIil ra3 1 momyTHEIE HEPTSIHBIE
ra3el. Hedptb u e€ mpoucxoxaenue. CrnocoOsl nepepaboTku He(TH: MMeperoHkKa,
KPEKUHI' (TepMMUYECKHUH, KaTanuTuueckuit), muponu3. IlponykTsl mepepaboTku
He(TH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIH yromp u

IMPOAYKTHI €TI0 Hepepa60TKH

Kucnoponconepxaiiyue opraHu4ecKkrue CoeJUHEHMs

3.1

[IpenenpHbIe OJHOATOMHBIE CIIUPTHL. METaHOM U 3TAHOJI: CTPOCHUE, (PUBNUECKUE
U XUMHYECKMe  CBoOWcTBa  (peakiMM C  aKTUBHBIMH  METaJUIaMH,
rajJjoreHoBOIOPOJaMH, TOpPEHHE), NpUMEHEHHe. BoTopoaHbIE CBS3H MEXIY
MOJIEKYJIaMH CIUMPTOB. J[eMCTBHE METaHOJa M ATAaHOJA HAa OPraHU3M YEJIOBEKa.
MHoroaroMHbie CHUPTHL. ITUICHIJIMKONb U TIUIEPUH: CTPOCHUE, PU3NYEeCKHe U
XMMHYECKHE CBOMCTBa (B3aMMOJCIHCTBHE CO  IIEJIOYHBIMH  METaJUIaMU,
KaueCTBeHHas peakiuss Ha MHOIOATOMHbIE cHHPThI). JlelicTBUE Ha Opranusm

YCJI0BCKaA. HpI/IMeHCHI/Ie MIMIOCpHUHA U OTUJIICHI JIMKOJIA

3.2

@DeHOoNI:  CTPOGHHE MOJIEKYNbI, (U3UYECKHe U XHMHUYECKHE CBOWCTBA.

TokcuunocTs (henona. [Ipumenenue peHona

3.3

AJIB,Z[GI‘I/LHBI U KCTOHBI. d)opManbnemn, alcTaJIbACTHU/l: CTPOCHUC, (1)I/I3I/I‘-I€CKI/IC u
XUMHUUYECKHE CBOMCTBA (peaKI_[I/II/I OKHUCJICHHUA U BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peaKIm), MoJTydeHUE U MPUMEHEHUE

3.4

OMHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAs U YKCyCHas
KUCJIOTBI: CTpOEHUE, (pr3nuecKkue u XUMHIECKHE CBOICTBa (CBOMCTBA, 00IIHe IS
KJacca KHCJIOT, peakius OSTepuuKaiiu), TIOJIy4eHHe | I[pPHUMEHEHHE.
CreaprHOBas M OJIEMHOBAs KHCJOTHI KaK NMPEICTAaBUTEIN BBICHIMX KapOOHOBBIX

KHCJIOT. MbllTa KaK COJIM BBICIINX Kap6OHOBI)IX KHUCJIOT, UX MOIOHIEC HCﬁCTBHG

3.5

Crnoxnble 3QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. [HIpOIH3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonorndeckas poib

JKUPOB

3.6

VYrieBoasl: cocraB, KiacCU(PUKALUSA YIJIeBOAOB (MOHO-, AM- U MOJHCAXapHbl).
['moko3a — mpocTedmmii MOHOcCaxapuja: OCOOEHHOCTH CTPOEHHUS MOJIEKYIIbI,
bu3nUecKkre 1 XUMHUYCCKUE CBOMCTBA (B3aumoeiictue ¢ ruapokcuaom meau(ll),
OKHCIICHHE aMMHAYHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBIICHHE,
OpOXEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOAE, NMPUMEHEHHEe, OHOoJIornyecKas
posib. dotocuHTe3. PpyKTO3a KaK M30MEP IIIIOKO3bl. Kpaxmai u nesmuiono3a Kak
npupojiHble moiuMmepbl. CTpoeHHe Kpaxmalla U LeJUToNio3bl. Duszndyeckue u

XHMHYECKHE CBOMCTBA KpaxmaJia (FI/I,I[pOJIPIS, Ka4CCTBCHHAA pCaKIus C I/IO)IOM)

A3oTcozepikalliue OpraHnyecKre COeIMHEHUS

4.1

AMUHOKHCIOTBEI Kak aM(I)OTepHBIC OpTraHU4YCCKUC COCHUHCHUA. dusndyeckue u
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XHMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha IIpUMEPEC FJII/ILII/IHa). buonormyeckoe

3HAa4YCHUC aMHWHOKHUCIIOT. HGHTH,I[BI

4.2

benku kak TpUpPOIHBIE BBICOKOMOJEKYISpHBbIE coenuHeHus. I[lepBuuHas,
BTOpUYHASs] U TpPETHYHAs CTPYKTypa OeiIKoB. XUMHUYECKHE CBONCTBA OEJIKOB:

TUApOJIN3, ACHATYypalusd, KaAYCCTBCHHBIC PCAKIIUU Ha Oenku

BrIcOKOMONIEKYIISIpHBIE COCTUHEHUS

5.1

OCHOBHBIC TIIOHATHUS XHUMUH BBICOKOMOIJICKYJIAPHBIX COGﬂHHCHHﬁZ MOHOMCED,
MMOJIUMEDP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIUMEPU3AUN, CPEAHAA MOJICKYJIAPHAS
Macca. OCHOBHEIE MCTOAbI CHHTC3a BBICOKOMOJICKYIIAPHBIX COCI[I/IHCHI/Iﬁ -

moJImMepu3anus U MOJIUKOHACHCAIA

5.2

:‘)KCHepI/IMeHTaHBHHe MCTOZAbI H3YYCHHA BCIICCTB HU HX npeBpameHI/Iﬁ:
O3HaAKOMJICHHUC C O6p33HaMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U pC3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1

TeopeTnueckrne OCHOBBI XUMUHU

11

XuMHUYeCKui d7eMeHT. AToM. Slapo aToma, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTHYeckue YpOBHHU, MOMYPOBHH. ATOMHBIE OpOUTANH, S-, P-, 0-3JIEMEHTHI.
OcoOeHHOCTH paclpeeNieHHus dJIEKTPOHOB MO0 OpOUTANSIM B aTOMax 3JIEeMEHTOB

MEPBBIX YETHIPEX MEPHOOB. DIEKTPOHHAS KOH(PUTYpALIUSI aTOMOB

1.2

[Tepuoanueckuii 3akoH u [lepuoanyeckas cuctemMa XuMuueckux saeMeHToB .M.
MenneneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa U Ilepuogmyeckoil CHCTEMBI
xumudeckux snemeHToB .M. MenzaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XHUMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH MPOCTBIX U CIOKHBIX BEIIECTB IO TPYNIaM MU TEPUOIAM.

3HadeHue NepUoANYCCKOr'0 3aKOHA B pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKass CBA3b. BHIbl XUMHUYECKOH  CBS3U
(KoBaJieHTHasi HEMOJISIpHAsT M TMOJspHas, HOHHAs, MeTainyeckas). WoHbI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJIEHTHOW XUMUYECKON CBSI3U

(0OMEHHBIN ¥ TOHOPHO-AaKLENTOPHBIH). BogopoaHas cBa3b

1.4

BaneHTHOCTB. DJIeKTpOOTpULIATEILHOCTh. CTENEHb OKUCICHUS

1.5

BemectBa MOJICKYJIAPHOTO WU HEMOJICKYJIAPHOI'O CTPOCHUA. 3aK0H IOCTOSHCTBA
cocTaBa BellecTBa. THIIBI KPpUCTAJNIMICCKUX peIJ_IéTOK. 3aBHCHMOCTh CBOICTBa

BCIICCTB OT THIIA I(pPICTB.J'IJ'IH‘-ICCKOfI peI_I_IéTKI/I. Ilonsatue o AUCIICPCHBIX
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cucreMax. VMcTUHHBIE U KOJIJIOMAHBIC PAaCTBOPBLI. MaccoBas J0JI1 BCHICCTBA B

pacTBope

1.6

KJ'IaCCI/I(I)I/IKaHI/ISI HCOPraHU4CCKHX COG,HI/IHGHI/Iﬁ. HOMGHKHaTypa HCOPIraHUYICCKHX

BCHICCTB

1.7

Xumuueckast peaKnusi. KJ'IaCCI/I(bI/IKaL[I/Iﬂ XUMHNYCCKHUX pCaKHI/Iﬁ B
HCOpFaHI/I‘leCKOI\/'I 151 OpFElHPI‘-ICCKOI’I XAMUU. 3aKOH COXPAaHCHUS MACChl BCHICCTB,

3aKOH COXpaHCHUA U MMPCBPAICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (PAKTOPOB

1.9

O6paTI/IMI>Ie pEaKmuu. XuMmudeckoe paBHOBECHC. cI)EIKTOI)]E»I, BIUAONINEC Ha

cocTosiHie Xxumudeckoro paBHoBecus. [Ipunnun Jle [Hlatense

1.10

:‘)J'IeKTpOJ'II/ITI/I‘ICCKaH Jucconuanus. CunbHble U cJIaOble QJICKTPOJIUTHI. Cpena
BOAHBIX paCTBOPOB BCHICCTB: KUCJIAA, HeﬁTpaJ'IBHaﬂ, mejao4YHas. PeaKI_II/II/I HMOHHOI'O

oOMeHa

1.11

OKHCIIMTEIEHO-BOCCTAHOBUTCILHEBIC peakumun

Heoprannueckasa xumus

2.1

Hewmetannsbl. [lonoxenue nemeramioB B [lepuoanueckoil cucremMe XMMHUYECKHX
anementoB JI.MI. MenzeneeBa U 0COOEHHOCTU CTpOEHUS aTOMOB. Duznyeckue

CBOICTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMeEpPe KUCIOPOa, CEPHI,

dbocdopa u yriepona)

2.2

XVWMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/UIOB (TaJOr€HOB, CEPhI, a30Ta,
dbocthopa, yrimepoma W KPEeMHHUA) W HUX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOACPKAIITUX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuit). I[lpumeneHue

Ba)KHEHIIIMX HEMETAJJIOB U MX COCI[I/IHCHI/Iﬁ

2.3

Mertamnel. Tlonoxxkenne MetaiwioB B Ilepuognyeckoil cucTeMe XUMHUYECKUX
anemenToB JI.M. MenneneeBa. OCOOCHHOCTH CTPOSHHUS DJICKTPOHHBIX 000JOYEK
aToMoB MeTayioB. O0mMe Guznueckue cBoiicTBa MeTalIoB. CIUTaBbl METAJLIOB.

DIIEKTPOXUMHUYECKUH PsiJl HATIPSKEHU METaIJIOB

2.4

XWMHUYECKHE CBOWCTBA BAXXHEHUIIMX METAUIOB (HATPHWM, Kaaui, KablUH,
MarHui, aJlOMUHUH, ITUHK, XpOM, JKele30, MeJb) MU WX coeauHeHmid. OOIme

CIIOCOOBI MoJIydCHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJlJIOB B 6BITy 1 TCXHHUKC

2.5

I'enetnueckas CBA3b HCOPraHN4YCCKUX BCUICCTB, NPHUHAMJICKAIINUX K PA3JIMIHBIM

Ki1accaM

XUMHS U KU3Hb

3.1

Ponp xumum B oOecrieyeHHH BKOHOFquCKOﬁ, 3HepFeTI/I‘{eCKOI71 n HHIHCBOﬁ
6630HaCHOCTI/I, Pa3BUTHHU MCIOUIIUHBI. Ilousarue o HAaY4YHbIX MCTOJAaX ITIO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ
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HpC,Z[CTaBJ'IeHI/IH 00 O6IJ.[I/IX HAaYYHBIX IMPHUHOUIIAX IIPOMBINUICHHOI'O ITOJIYUCHUA

BaKHEHIITNX BCIICCTB. Yenosek B MHUPEC BCUICCTB W MATCPHAJIOB!: BaKHEHIIINE

3.2 CTPOUTEIIbHBIE MaTepUajbl, KOHCTPYKLIMOHHBIE MAaTE€pHabl, KPACKH, CTEKJIO,
KepaMMKa, MaTepHajbl JJsl SJIEKTPOHUKH, HAHOMAaTepUalsbl, OPraHUYECKUE U
MUHEepaJbHble yI00peHus
XvMHST U 300pOBbE YEJIOBEKA: IIPaBWJIA HCIOJIb30BAaHUS JIEKaPCTBEHHBIX

3.3 IpernaparoB, paBuia 0€30MacCHOrO UCIOIb30BAHUS MPEenapaToB OBITOBOM XUMHUU

B IOBCEIHEBHOU KU3HHU
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YYEBHO-METOANUYECKOE OBECIIEHEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYALHIUXCA

Bri6epurte yueOHbIE MaTEepHAIbI

» Xumus. 10 kmacc. ['abpuensa O. C., Octpoymos U. I'., Cnagkos C. A.
AxuuonepHoe obuiectBo «M3narenberBo «lIpocBemenne» Xumus. 11 kiacc.
IMabpuensn O. C., Octpoymon U. I'., CnankoB C. A. AKioHepHOe 00I1EeCTBO

«HBI[&TGJIBCTBO ((HpOCBCIH€HPIC))

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

INabpuensu O.C. HactonbHas kaura ajis yaurens. M.: bauk u K, 2008
["a6puensn O.C., bepeskun I1.H., YmakoBa A.A. u ap.Xumus. 11 kmacc:
KOHTPOJIbHBIE U MMPOBEpOUYHBIE pa0doThl K yueOHuKy O.C. ['abpuensina
«Xumus. 11 kiacc. ba3zoBblii

YpOBEHBY . — 6-€ u31., ctepeorun. — M.: IIpoda, 2013. — 253,

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.edu.ru/

https://school.infourok.ru/videouroki

https://resh.edu.ru/
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