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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE CpEOHEro o0Omero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obOpa3zoBaHuUs
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpaszoBarensHOM cTanaapte COO, ¢ yuétom KoHuenuunu npenoiaBanus y4eOHOTO
npeaMera « XuMus» B oO0pa3oBaTeIbHBIX opraHuzamnusax Poccuiickoit deaeparium,
pean3yIoIuX OCHOBHbIE 00pa30BaTENbHbIE IIPOIPAMMBI, U OCHOBHBIX OJIOKEHUI
«Crpareruu pa3sutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0OB K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYyYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToB OOydYeHUs U TpeOOBAaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITY CKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3alluM, SBIAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TalloOM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, NPUCYIIHUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB NPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U NpUpoaHOH cpene. Peanusyercs xumuueckoe oOpa3oBaHuE OOyYaroIIMXCS Ha
YPOBHE CpeiHero o011ero o0pa3oBaHus CpeCTBAaMH YU4EOHOT O ITpeiMeTa « XUMUS»,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOTO OINPENEIIEHBI B MPOrpamMMe IO XUMHH C
y4€TOM cCrneuu@uKd HayKHl XHMUH, €€ 3HA4YeHHs] B TO3HAHWU MPUPOIbI U B
MaTepUalbHOW KU3HU OOILECTBA, & TAKXKE C YUYETOM OOIIMX LENeH U MPUHLIUIIOB,
XapaKTepU3yIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CpPEAHEro  OOIIero
oOpazoBanus B Poccuiickoit deneparuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPAeT OCOOYyIO pojb B
COBPEMEHHOW HUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (GOPMUPOBAHNE PALIMOHAIIBHOTO HAYYHOTO MBIIIICHUS, B
CO3/IaHUE 1IEJIOCTHOTO TPEACTaBICHUS 00 OKpYXarolleM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEIIECTBEHHOT'O COCTaBa OKPY)KAIOIIETO MHUpPA, OCO3HAHUS B3aMMOCBSI3U MEXKIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH 00JIACTSMU IPUMEHEHUSI.

TecHO B3aUMOJIEHCTBYSI C APYTMMHU €CTECTBEHHBIMU HAayKaMH, XHUMHsI CTala
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM yCIIOBUEM YCIIEUTHOTO
Tpylla W KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMHsI Kak Hayka
co3uaareibHas, Kak Hayka BBICOKMX TEXHOJIOTMI HampaBjeHa Ha pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO Ppa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM C OOIIMMHU MLENSIMH W TMPUHIUIIAMU CPETHEro OOIIEero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHUS B JKU3Hb COLMYMa, IPOJOJIKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JaCTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomuyMu  TpeaMeTa «XUMHUs»  SBISAIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» U «OOmIass U HEOpraHWYECKas XHUMH», OCHOBHBIM
KOMIIOHEHTOM COZEpaHHsI KOTOPBIX SIBISIOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU MO0 HEOPraHUYECKOM XUMHHU (C BKIOYEHHEM 3HAHMM W3 OO0Ield XMMHH) U
opranndeckol xumuu. GopMHUpPOBaHUE JAHHOW CHUCTEMbl 3HAHUN MPU U3YUCHUU
npeaMera 00eCredYrBaeT BO3MOXKHOCTH PACCMOTPEHHsSI BCErO0 MHOTOO0Opa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepxanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuveckas XuMmus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K U3yYEeHHI0 YydeOHOro Marepuajga U O0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUH Ha  ONPEICIEHHBIX
TEOPETUYECKNX YpOBHAX. Tak, B Kypce OpraHMYeCKOW XHMHH BEIIeCTBa
paccMaTpuBaIOTCS HAa YPOBHE KIJIACCUYECKOW TEOPUU CTPOCHMSI OpPraHUYECKHX
COCMHEHHH, a TakKe Ha YPOBHE CTEPECOXUMHUYECKMX M  3JIEKTPOHHBIX
NIpEJICTaBICHNI O CTpOeHHNH BeriecTB. CBeneHus 00 M3ydaeMbIX B Kypce BElIecTBax
JIAIOTCSl B Pa3BUTHH — OT YIJIEBOJOPOIOB /10 CIOXKHBIX OMOJOTHYECKH aKTUBHBIX
coequHeHUM. B Kypce  OpraHM4eckoml  XMMUHU  MOJYy4YalOT  pa3BUTHUE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS] O XUMUYECKOM CBSI3H, KIAaCCU(MUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBHCHMOCTH CBOWCTB BEIIECTB OT X CTPOCHHSI, 0 XUMUIECKOU PEAKITHH.

[Ton HOBBIM yriOM 3peHHS B TpeaMere «XuMHus» 0a30BOr0 YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00Iero o0pa3oBaHus
TEOPETUYECKH MaTepuan H (AaKTOJIOTMYECKHE CBEICHHS O BEIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas M HeopraHuyeckas
XUMHS» O0OyYaromMMcs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3HUIIHM,
rIyoXke TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLIEH.

Enunas cucreMa 3HaHUN O Ba)XKHEHMIIMX BeIleCTBaX, UX COCTaBe, CTPOCHUH,
CBOMCTBax W NMPUMEHEHUM, A TAKKE O XUMUYECKUX PEaKIMSIX, UX CYHIHOCTU U
3aKOHOMEPHOCTSIX MPOTEKaHUs TOMoaHseTcs B Kypcax 10 u 11 kitaccoB anemMeHTaMu
COJIEpKaHUsl, UMEIOIIMMH KYJIbTYpPOJOTUYECKUI M MPUKIAAHON XapakTep. OTH
3HAHMS CMOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3M XMMUU C JAPYTMMHU HayKaMw,
PacKphIBAIOT €€ POJib B MO3HABATEILHOM M MPAKTHUYECKOM IESITEIbHOCTH YelIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U MPAKTUYECKUX MPUIIOKEHUN XUMHUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TIpo0JieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHUYECKHU OCMBICIIMBATh MH(POPMALIMIO U IPUMEHSTD €€ JJIs TONOJHEHUS 3HaHUH,
PEILICHNS UHTEIJIEKTYabHBIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATENbCKUX 3a1a4. B
[EJIOM COJIep)KaHue Y4eOHOro mpeaMera «XUMHUs» JaHHOTO YPOBHSI M3YUYCHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYHAIOMIMXCSA MUPOBO33PEHYECKON OCHOBBI
JUIS TIOHMMaHUA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIHUHCTBO
HEOPraHUYECKOTO U OPraHMYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN IyTEM IKCIIEPUMEHTA
U peHIeHHs TPOTHUBOPEUYHA MEXAy HOBBIMH (aKTaMH U TEOPETHYECKUMU
IPEINOCHUTKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHUU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepeKeHUsl FHEPIeTUYECKUX PECYPCOB, ChIPhS, CO3JaHUsI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nnane pemeHuss 3amad  BOCHHUTAHMSA, PAa3BUTUS M COLMANIM3ALUU
oOydaromuxcs TMPUHATHIE MPOTPAMMON IO XMMHH TOAXOABI K OMPEIEICHHIO
COJEp)KaHUSI M TIOCTPOSHHUSI TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUEOHBIX AEHCTBUIA, UMEIOIINX 0a30BO€ 3HAYCHHE [Tl pa3IMUHbIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOsieM, TOUCKa, aHaimm3a W 00paboTKu
uH(popMauy, HEOOXOAUMBIX [JIi MPUOOPETEHUS OMbITa MPAKTUUYECKOW U
UCCJIEIOBATENCKON JIeATEIbHOCTH, 3aHMMAlOUIEl Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHusI, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPE/IeICHUN
COJICP)KATEIBPHON XapaKTepUCTUKU IIeNiel HM3ydeHHUs TpeAMeTa HarpaBlIeHUEM
NEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHYECKOM HAayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JESITEIBHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIOHEHTOB MHUPOBOMl KyJbTyphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
npeaMeTa SIBJISIETCS BIIOJHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHMs TJIaBHBIMU LIETSIMU U3YyYEHHUS TMpeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCA:

e (opMupoBaHMEe CHUCTEMbl XUMHUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U MOHUMAHUE CYIIHOCTH IOCTYIHBIX
000011IeHUI MUPOBO33PEHUYECKOTO XapaKkTepa, 03HaKOMJICHUE C UCTOpUEH HX
Pa3BUTHS U CTAaHOBJICHUS,;

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHUI
OPUEHTUPOBATHCS B MHUPE BEIHIECTB M XUMHUYECKUX SIBIICHUN, MMEIOIIHNX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM KU3HU;

e DPa3BUTUE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTA, COOJIOJICHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprxaTenibHas XapaKTepUCTHKA 1IeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMM IPUOPUTETAMU B CUCTEME cpeAHero odmero oOpa3zoBanus. CeronHs B
MPENOAaBaHUH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHUE MTPAKTHIECKON
KOMIIOHEHTE COJep)KaHusi OOydYeHHus, OPUEHTUPOBAHHOM Ha IOATOTOBKY
BBIIIYCKHMKa 00111€00pa30BaTe/IbHON OpraHu3aluy, BIAJCIONIET0O HE HabOpoM
3HaHUU, a (PyHKIHMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CIOCOOaMU M YMEHUSIMU
AKTUBHOTO TOJTYYEHUs 3HAHUI ¥ MPUMEHEHHS X B PEATbHOM JKU3HM JIJIsI PEIICHHUSI
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3y4YeHUHU NpeaMeTa « XUMUSD TOMUHHUPYIOIIEee 3HaUCHHE
IpUOOPETAIOT TaKue 1NN U 3a1a4H, KakK:

amanranusi 00yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromxXcs KIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCAIbHOE 3HAYCHWE U Pa3IWYHBIX BUIOB
NeATETLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOUMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B IO3HAHUU XUMHH, a TaKXe JUIl OLEHKH C MO3UIUN SKOJIOTMYECKON
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
4eJioBeKa U MPUPOJIHYIO CPEAY;



pa3BUTHE TO3HABATENbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIAMH, UCIIOJIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa U aHalu3a yIeOHOW U
HAYYHO-TTOMYJISIPHON HHPOPMAIH XUMHUYECKOTO COJIePIKaHNUS;

¢dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOy4arommxcs YOSKIEHHOCTH B TyMaHHCTHYCCKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOW PONM B PEHICHUU TI00ANbHBIX MPoOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNUs, IOTIOTHEHUS SHEPTETUUYECKUX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TaKXKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHA B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yde6HOM maHe cpemHero oOmIero 0oO0pa3oBaHHUS MPEAMET «XHUMHD)
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
pEIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUU, HA 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hegeno), B 11 kimacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omoinorus, wu3oMepus. XUMHYECKas CBSA3b B
OpPraHUYECKUX COEIUHEHUAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METObl M3yYEHMsI BEIIECTB M HX IPEBpAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: OyTtaauen-1,3 u merwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
MPOBEJCHUE MPAKTUIECKON PabOThI: MOMyUYEHHUE ITUIICHA U U3YUCHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBuE MeTaHOJa U ATaHOJa HA OPTaHU3M YEIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHu3M yesnoBeka. [[puMeHeHnre riunepruHa u STUIECHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAueCTBEHHbIE PEAKIMH ), TIOJYyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukaiun), noiyueHue u npumenenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJCTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KHUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHHeE,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJCHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMBITOB: TOpPEHHUE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCIEpUMEHTAIbHbIE METOJIbl M3Yy4YEeHUS BEIIECTB U MX IMPEBpaILCHUI:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUU, CPEIIHSIST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE C 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

@usuka: Marepus, DJHEPIUs, Macca, aroM, OJJEKTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpezielieHnsl 3JIEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xumudeckux sneMmeHToB Jl. M. MeHaeneeBa ¢ COBpPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XUMHYECKas CBSI3b. BuAbl XHMHUYECKOW CBSI3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIHLHOCTD.
Crenenp okuciieHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.
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[TonsTne o nucnepcHbix cucteMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHUYEeCKUX COEIUHEHHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kmaccmpukammss XMMHYECKHMX — PEAKIUd B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DaKTOpbl, BIMUSIONIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJbHBIE METOAbl HM3YYEHHsS BEHIECTB M HX IPEBPAIICHUN:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIU3ATOPA, ONIPEACICHUE CPEIbl PACTBOPOB BELIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€érel 1O ypaBHEHMSIM XHMMHUYECKHX pEaKUWi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTUHEHUN ).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue gusnyueckne cBorcTBa MeTauioB. CIutaBbl METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.
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XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCUIA ATIOMUHUS C PACTBOpAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTtepuanbl s JJEKTPOHUKHA, HAHOMATEPUAJIbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzauuss  MeXNpeOMETHBIX  CBS3€d TOpW  HU3ydyeHUH oOwmed u
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIECTBIISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC MOHSTHUS: HAy4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.
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buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJIE3HBIE UCKOIIAeMbIe, TOILTUBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHAIIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeAMETHBIM W TIpeaAMeTHbIM). HayuHo-mMeTonu4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUsI SBJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIECHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yCTAHOBKAaMHU, MPUCYIIMMHU IE€JI0CTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPbl U CIIOCOOHOCTH CTABUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE peE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTaloTCs B
CAVMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBHUH C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU U TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTHU
oOy4Jarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
0oOy4YaroImuXcsl MO peaan3aii IPUHATHIX B OOLIECTBE 1IEHHOCTEH, B TOM YKCJIE B
YaCTHU:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YyYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBOKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABJICHUS] O COIMAIBbHBIX HOpPMax M MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;
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TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YYE€OHBIX U MO3HABATENIbHBIX 3a/1a4, BBIIOJIHEHUN XUMUYECKHUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IICHHOCTHOTO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUINTETBHBIX ~ HAONIONEHWH, KPOMOTIMBBIX AKCIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTHUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOT0 TOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEIEHHE U TMOCTYIKM CBOMX TOBAPUILEH C
ITO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAHME ITOCHEACTBUU 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWi O€30MacHOro OOpalieHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MIOHMMAHUS LEHHOCTH NPaBWJl HHIWBUAYAIBHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (yHNOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEATEIIbHOCTH;

YCTaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUH NPAKTUYECKUX 3a/ad
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IKOJIbI);
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WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXEHUS K TPYAY, JIOJAAM TPYIa U pe3yJabTaraM TPYyAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBHON CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICMCTBUI U MIPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOM HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpOBaHUN PANMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJblI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
UHUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXXHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJO0B
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIyyaeMble 3HAHUA JIJIs aHalM3a U OOBSICHEHUS SIBJICHUM OKPY’KAIOIIEro MUpa U
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IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BaTh XHWMHUYECKHUE 3HAHUS s
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JESITEIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHUPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
Ipolecc, CUCTEMA, HAYYHbIA (aKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TeopHsl, UccIeA0BaHNe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

yHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUAIbHON KOMIIETEHITUN O0YJarOIITIXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJISTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMH Y4eOHBIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesiTh LM JIEATEeIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABICHHBIMU 1EISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMU MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M yCTaHABIMBATh WX B3aUMOCBS3b,
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UCIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS Ui OOBSICHEHHS OTAETbHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCH(PHUKALMK BEIIECTB H
XUMHUYECKUX PEaKIii;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIC CBSI3M MEXKAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAacCyKIeHUs (MHIYyKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCTIOJIb3yeMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPA3ZOBBIBATH MOJIEIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CMMBOJI) 3JIEMEHTa, XUMHU4YecKast popmyJsia, ypaBHEHHE XUMUUYECKOM peakiuu
— TIpU PEIICHUU Y4YeOHBIX MO3HABATENBHBIX U MPAKTHUUECKUX 3a/a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKHX
pEaKLHnii;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABJICHHbBIE
U CaMOCTOSITENbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0aTh 32 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIHpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
MO3HAHUS.

3) padora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAYyYHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HEITPOTUBOPEYHBOCTb;
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(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uHdopMaIue: MPUMEHATh MEXIpeAMeTHbe ((pu3ndeckue U MaTeMaTUYECKUE)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HATJISAHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOIl TeMbI B XOJ€ JMajiora u/uiu
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BHINOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON pabOThl MO MCCIIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEIIECTB, peajln3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yjibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHUS TO3UIIUN B
X07ie 00CyX/1eHNs 1 OOMEHAa MHEHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Ompenenss e€ Lead W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBITIOJIHGHUM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh Hambosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTA HA OCHOBE CaMOaHaln3a 1
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuMHS»
OTpa)KaroT:

c(hOPMHUPOBAHHOCTh  IPEJACTABIICHHH O XHMHYECKOH  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUU B IO3HAHUU SIBJICHUN IPUPOJIbI,
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B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CPEIE;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpamEHHas), MOJb, MOJIIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEpXKAIIME COCOUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHs); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXaluye B OCHOBE MOHUMAHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEpHbIE MPU3HAKUA TOHITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMMCAHHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPTraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIiEéHHON)
dbopMynT OpraHMYECKHMX BEHIECTB W YPaBHEHUNW XUMHUYECKUX PEAKIUH,
M3TrOTaBJIMBaTh MOJIETU MOJIEKYJI OPTaHMYECKUX BEUIECTB JI1 WLIIOCTPAUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OpraHMYECKMX BEUIECTB IO HX COCTaBYy M CTPOEHUI0 K OIPEACIEHHOMY
KJIacCy/Tpynmne COeIWHEHUN (yriaeBOJOpOAbl, KHUCIOPOJA U a30TcoAepiKallne
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb WM Ha3BaHUA IO
cuctematudeckoir Homenknatype (IUPAC), a Takke NPHBOIUTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OPraHUYECKUX BEHIECTB (ITWIIECH, MPOMWIEH, alleTUJIEH,
ATWICHIJIMKOJb, TJHIEPUH, (eHos, GopMalbIeTu, aleTaablIerul, MypaBbrUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHSI OMNPEAENSITh BHABl XHUMHYECKOW CBSI3HM B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;
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c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUJIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XWMHUUYECKUX PEAKIUHA C HCIOIh30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOJAUTH BBIUYMCICHUS 1O XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIb3YEMBIX B XUMUW TIPH U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYalldsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPAaBUIIA TTOJIb30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH ITUTAHWPOBATH W BBITIOJHATh XUMHUYCCKHM
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWJICHA U U3YYCHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JeHATypanus 0SIKOB IPU HArPEBaHWUH, IIBETHBIC PEAKIINHA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMHW TEXHHUKH OE30MaCHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
7a00paTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alKuCH ypPaBHEHUH COOTBETCTBYIOUIUX PEAKIUA U
(GbopMyIHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUN KPUTHYECKH AaHAIM3UPOBATh XHWMHUYCCKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

cOPMHPOBAHHOCT, ~ YMEHHMH  COONIIOMATh  TpaBUjia  DKOJOTUYECKH
[€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYIOBOM NEATETHHOCTH B IIENISIX
COXpaHEHHUSI CBOETO 3JI0POBBbS M OKPY’KAIOIIECH MPUPOTHON Cpebl, OCO3HABAThH
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ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3JACHCTBUSA HA OPTraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XUMUSD OTPaKaroT:

cOPMHUPOBAHHOCTh  TMPEJCTABICHUN: O XHUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIM XUMHUU B IO3HAHUH SIBIICHUI IPUPOJIBL,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsI MPAKTUYECKUX 3a7a4 U HKOJOTHUUECKHU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JIEMEHT, aToM, u3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(koBaJIeHTHAs, MOHHASI, METAJTTUYECKAs, BOJOPOAHAS ), KPUCTAIIMYECKAs PEIIETKA,
TUMBl XUMHUYECKUX  PEAKUHA, PpacTBOp, DJEKTPOJIUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTHYECKON Juccolmannu, nepuoandeckuit 3akon J[. M. Menneneena,
3aKOH COXPaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAICHUSI SHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JeKallUe B OCHOBE MOHUMAHMS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTUUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

chOpPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTEPHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHMI HCIIOJIH30BAaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (GOpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKHUX  PEaKIUH,
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cucremaruyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUMN OINpPEENSITh BaJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTATMYECKON PEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJspHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEACIEHHOMY KIIacCy/TpyIme
COEIMHEHUN (MPOCThIC BEIIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
XuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ys MOHATHA «S-, P-, O-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, 0OBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOMCTB XUMHYECKHMX 3JEMEHTOB M MX COCJMHEHHU MO MepuojaM u
rpynnaMm [lepuognueckont cucreMsl xuMmudeckux 3semeHToB . 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHHUU  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE DPEAKIUU TIO0
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrollnX BEIIECTB, TEIJIOBOMY
ahdexTy peakunu, U3MEHEHHUIO CTENEHEW OKUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiliy, yYaCTHIO KaTajanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YpPAaBHEHUSI PEAKIUN Pa3IAYHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHa, YUNThIBas
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JIMYHbIX HEOPTraHUYECKUX BEIECTB, pPacClO3HaBaTh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;
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c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPbIBaTh CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHUS C HUCIOJIB30BAHUEM
MOHSITUS «MacCOBasi I0JIsl BEIIECTBA B PACTBOPEY, 00bEMHBIX OTHOILICHHH Ta30B MpHU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 YyYaCTBYIOUIMX B peakLUu
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIIMSAMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3jI0KEHUE IMEPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaAKI[UH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEeakIMu Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIlEHUH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBAHUEM,
NPEACTABIATh PE3YJNbTaThl XHMMHYECKOIO JKCIIEpUMEHTa B (opMme 3amucu
yYpaBHEHUH COOTBETCTBYIOIINX PEAKINi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX
pE3yJIbTATOB;

chOpPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHWMUUYECKYIO
uHbOpMaIMIO, TOJNYyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXpaHEHHUsI CBOErO 3/I0POBbSl M OKPY’KAIOLIECH MPUPOJHOM Cpelbl, 0CO3HABATh
OMacCHOCTh BO3JEHMCTBHS HA )KMBBIE OPTAaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAas
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cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yJarommxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaiins mis 3amucu XUMHYECKHX

dbopmyI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrpoabsneie IIpakTuuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMMHUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOECHUS OPraHUYECKUX COCTMHEHUN A. 3 1
M. bytieposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomgopoabt
2.1 [IpenenbHbIE YTI€BOIOPOABI — AIKAHbI 2
29 HenpenenbHble yraeBogOpOAbL: aJIKEHBI, 6 1
AJIKaJMEHbI, ATTKUHBI
2.3 ApomaTHudecKkue yriaeBog0pO bl 2
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
uX rnepepadoTka
Hroro no pazneny 13
Paznen 3. Kuciopoacoaepskamnue oprannieckie coeJuHeHUst
3.1 Cnuptsl. ©enon 3
3. Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
CrnosxHble 3¢upsl
3.3 YrieBomsl 3 1
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Hroro no pazneny

Pa3znea 4. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus

13

4.1 AMUHBI. AMUHOKUCIIOTHL. benkn 3
Hroro mo pazaeny 3
Pa3pnen S. BeicOKOMOJIEKY I pHbIE COCIUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
Uroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEaKITUN 6 1 1
Wroro mo pazneny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertasmibl
2.2 Hemerannsl 1
53 CBsI3b HEOPTAHUYECKUX W OPTaHUICCKHUX )
' BEILIECTB
Hroro no pazneny 17
Paznen 3. Xumus 4 :Ku3Hb
3.1 XuMus ¥ )KU3Hb 3 1
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne aTa ugposbie
n/n Tema ypoka Bcero Kontpoapupie  Ipakruueckue II/I[3y‘leHI/Iﬂ :)16[()12;0B3Teﬂb}lble
padoThI padoThbI pecypest
1 [IpenmeTt opranuueckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopus cTpoeHHst OpraHM4YECKUX
2 coequHenunit A. M. Bytneposa, eé 1
OCHOBHBIE TOJIOKEHHUS
3 Bxonnas KonrponbHas padota 1 1
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTMUYECKUHN PSJL
5 MeraH u 3TaH — npocrenmue 1
MIPEICTaBUTENH aJTKaHOB
6 AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA 1
7 OTHIIEH U IPOIHJIEH — MPOCTENIINE 1
IIPEICTaBUTENN aJIKEHOB
8 [IpakTuueckas padora Ne 1. «Ilomyuenune 1 1
ATHJIEHA U U3yUEHUE er0 CBONCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoytanuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KayuyKa U pE3UHbI
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AJIKUHBI; COCTaB ¥ OCOOEHHOCTH
CTPOEHHS, TOMOJIOTHYECKUI PSII.

10 N
Anerunes — npocTenmumi
IIPEJCTaBUTEIb AIKUHOB

11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU
peakuuu

12 Apensl: 6eH301 U TOIyoJ. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBs3b yIrieBOJOPOJIOB,
NPUHAIIEKALIMX K Pa3IMYHbIM Klaccam
[IpupoaHbIe HCTOYHUKH YIJIEBOAOPOJIOB:

14 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ rnepepaboTKu
[IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJIOB:

15 MPUPOHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

16 KonTtponbHast pabota no pazueny
«YTIeBOIOPOIBI»

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHo1. BogoponHas cBs3b

18 MHOroaTOMHBIE CIIUPTHI: STHICHTIINKOIb
Y TJIMLEPUH
DeHOI: CTPOEHUE MOJIEKYIIBI,

19 ¢busnyeckre 1 XUMHYECKHE CBOMCTRA,
MIpUMEHEHHE

20 Anbnerusisl: GopMaNbIeTUa U

areTainpaerng. Aueron
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OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI M YKCYCHAs

29 [Tpaktuyeckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI, KaK

23 MPEACTABUTEH BBICIIUX KaPOOHOBBIX
KHUCJIOT

24 MpbLi1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 Xupsl: rugponus, npuMeHeHue,
OuoI0rMYecKas pojb )KUPOB
VYrneBojbl: cocTaB, KiaccHuPHUKAIMS.

27 Bakneiiume npencTaBuTeNn: TIIIOK03a,
bpykTo3a, caxaposa

08 Kpaxmai u mesmosno3a Kak mpupoTHbIe
MTOJINMEPHI
Kontponbnas padota mo pasaeny

29 «Kwucopoacoaepxaiine opraHudecKie
COCTMHEHUS»

30 AMWHBI: METUJIAMUH U aHUJTUH
AMUHOKHUCITOTHI Kak aM(OoTepHbIE

31 OpPraHHYECKUE COCTUHEHUS, HX
ouosorudeckoe 3Hadenue. [lentumbt

32 benku kak npupoHbIe

BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

31



33 HToroBast KOHTpOJIbHAs paboTa 1
OcHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA. 1
[Inactmaccel, Kay4yKkH, BOJJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUH J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUYECKUX 3emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudgposbie

oOpa3oBaTejibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHYECKUX 3JIEMEHTOB M X COCTMHCHUU
0 TpynnaMm U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOB J[.1. MeHneneeBa
B Pa3BUTUU HAyKHU

CrtpoeHue BeliecTBa. XuMHUUYECKasi CBSI3b,

eé BUABI; MCXaHHU3MbI O6p&30BaHI/IH
KOBaJICHTHOM CBS3U. BO,Z[OpO,Z[HaSI CBA3b

BaneHTHOCTh. DIEKTPOOTPUIIATETLHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOEHUS

HOHSITI/IG (0] )II/ICHepCHBIX CUucreMax.
HcTuHHBIC U KOJIOUTHBIC PACTBOPEI.
MaccoBast J10JIs BEeIeCTBa B pacTBOpE
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Krnaccudukanus 1 HOMEHKIATypa
HEOPTraHUYECKUX COCTUHECHUH.
['eHeTrueckas CBsI3b HEOPraHUYECKHIX
BEIIECTB, Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMHYeCKUX peakiuii B

HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUS U IIPEBPALICHUS SHEPTUU IPU

XUMHUYCCKHX PCAKIHAX

Ckopoctb peakiuu. OOpaTuMble peaKuu.

XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «BausHue
pa3nuYHBIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAS AUCCOLUALIMS.
[Monsitue o BogopoHOM mokasarene (pH)
pactBopa. Peakuuu noHHoro oomeHa.
I'maponus opraHnyeckux u
HEOpPraHMYECKUX BEILECTB
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TousTre 00 anekTponnze
pacIIaBoB U pacTBOPOB COJIEH

KonTtponsHast pabota no pasueny
«Teopernueckre OCHOBBI XUMHUU»

14

MerTabl, UX MOJOXKECHUE B
[Teproaudeckoii cuCTeMe XUMHUECKUAX
anemenToB 1. Y. MenaeneeBa u
0COOCHHOCTH CTpOCHHUs aTOMOB. O01He
(u3nUecKre CBOMCTBA METAIIIOB
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15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUI
P HANIPSKEHHU METaJIOB

16

17

18

XHUMHYECKHE CBOMCTBA BaXKHEUIIINX
METaJUIOB (HATpUH, Kajaul, Kaablui,
MarHui, aIIOMUHUN) U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

XuMHYeCKHE CBOMCTBA IMHKA, KeJle3a U UX
COCTUHEHUN

19

[IpaxTnueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeME
«Meramasn»"

20

21

22

Hewmeraiibl, X mojoxxeHue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANoTponus HEeMETaJuIoB (Ha puMepe
KHCJIOpOJia, cephl, hocdopa u yrieposia)
XUMHYECKHE CBOMCTBA TraJIOT€HOB, CEPhI U
HUX COeOUHEHUN

23

XUMHYECKHE CBOMCTBA a30Ta, hocdopa u
UX COeINHEHNH

24

25

XUMHUYECKHE CBOMCTBA yIJIEpOIa, KPEMHUS
M UX COeTUHEHUMN

[IprMmeHeHne BaXXKHEUIINX HEMETAIIOB U UX
COCIMHEHUN
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O00011IeH1E U CUCTEMATHU3ALMs] 3HAHUN 110
TeMe «Hemertayuiely. Berauciaenus mo

26 YpaBHEHUSIM XUMHUYECKHX peakuil u 1
TEPMOXUMHUYECKUE PACUEThI
[TpakTuyeckas padora Ne 3. «Permenne

27 JKCIIEPUMEHTAJIBHBIX 3aa4 110 TEME 1
"Hemerannsl"»

28 KonTponbHas padora no temam 1
«Metaiep n «Hemeramisn
Heoprannueckue u opranndyeckue

29 kucioThl. Heopranuueckue u 1
OpraHUYeCcKHUe OCHOBAHUS
AmdoTepHbIe HEOPTaHUIECKUE U

30 opraHuveckue coenuHeHus. [ eneTrnueckas 1
CBSI3b HEOPTaHMYECKUX U OPTaHHYECKUX
BEIIECTB

31 NTorosas KOHTpobHaA paboTa 1
[IpencraBienust 06 00MKX HAYUHBIX

32 MPUHIIMIIAX TPOMBILIUIEHHOTO MOTYYEHUS 1
BaXHEHIITNX BEIIECTB

33-34 = YenoBek B MHUpE BELIECTB U MaTEPHUAJIOB 2

OBUIEE KOJIMYECTBO YACOB I10 34

I[MTPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., Octpoymo U.T'., CiagkoB C.A., AKIITMOHEPHOE OOIIECTBO
«3narenscTBo «IIpocemenue»

Xumus, 11 xnace/ I'abpuensa O.C., OOmecTBO ¢ OrpaHU4eHHONH OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe oo6mectBo «M3narensctBo «lIpocBenienuer»

VY4eOHble mocobust Ha meyaTHoi ocHoBe: "[lepuonnyeckas TabiauIa XUMUYECKUX IIEMEHTOB

J .. Menpeneesa" "DneKTpOXUMUUECKUN Pl HAIPSDKEHUH METaJlIOB"

"Tabnuia pacCTBOPUMOCTH KUCTIOT, OCHOBAaHUM U coJien"”

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

[Na6puensu O.C., CnagkoB C.A. Xumus. Metonudeckue pekomenaauuu. [lpumepasie paboune
nporpammsl. 10-11 knaccel

Xumus. 10 knacc. [IpoBepouHbie U KOHTPOJIbHBIE paOboThL. ba3oBbIil ypoBeHb /

I'a6puensu O.C., JIpicoBa I'.T".

Xumus. 11 knace. [IpoBepounsie 1 KOHTpoJbHBIE paboThl. ba3oBblii yposens / ['abpuensn O.C.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnunoteke udpoBoro odbpazoBatenbHoro konrenta https://lesson.edu.ru

Tpenaxep "O6nako 3nanuid. [llkona" https://school.oblakoz.ru/
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