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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
dbenepanbHOl 00pa30oBaTENbHONW MPOrpaMMbl CPEIHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roCyJapCTBEHHOM
obOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus ya4eOHOTo
npeamera «Xumus» B o0pazoBatenbHbIX opranusanusax Poccuiickoit denepanuu,
peanu3yroKX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crparerun pa3sutus Bocniutanus B Poccuiickoin @enepanuu Ha nepuox ao 2025
roja» (Pacnopsixenue [pasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPEAEIICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuenTyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4YeHUS W TpeOOBaHUNM K YPOBHIO TMOJATOTOBKH
BBIMTYCKHUKOB.

XuMHu4YecKkoe oOpa3oBaHue, MoJIy4aemMoe BBINTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM JSTaloM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpPOBHE KIIIOUEBBIX IEHHOCTEH, MPUCYIIUX
[IEJIOCTHOM CHCTEME XHMHYECKOro o00pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, ((OPMUPOBAHUS MUPOBO33PEHHUS U O0IIEH KyIbTYpHI
YeJIoBeKa, a TAK)Ke IKOJOTHYeCKH 000CHOBAHHOTO OTHOMIIEHHS K CBOEMY 37]0POBBIO
U TpUpojHON cpene. Peanmsyercs xumuueckoe oOpazoBaHHe OOydYaIOIIMXCS Ha
yYpOBHE CpeHero o01ero 00pa3zoBaHus CPeACTBAMH YIeOHOTO ITpeaMeTa « XUMUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOrO OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
yu4€ToM crenuUKd HAyKW XUMUHU, €€ 3HAUeHUA B TO3HAHWUU TMPUPOIBI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAaKXKe C y4ETOM OOLIMX LieJe U MPUHLHUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEJHEro OOIIEero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOW IMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepUaNbHOU KYIbTYpHI.
Ona BHOCHT CBOM BKJIaJl B (POPMHUPOBAHNE PALMOHAIBHOIO HAYYHOT'O MBILLUJICHMUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYXKalolleM MHUpPE KaK O €IMHCTBE
IPUPOJIBI U YeloBeKa, KOTopoe (HOpMUPYETCS B XUMHHM Ha OCHOBE NMOHMMAaHUS
BEILIECTBEHHOI'O0 COCTAaBa OKPYXKAOLIEr0 MHpPa, OCO3HAHUS B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMU TPUMEHEHUS.

TecHO B3aMMOJEHCTBYSI ¢ APYTMMH €CTECTBEHHBIMM HayKaMH, XMMUS CTaJla
HEOTHEMJIEMOH YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIIELITHOT O
TpyJa W KU3HU KaxXJI0oro wieHa ooOmectBa. CoBpeMeHHas XUMHUS KaKk Hayka
co3yjaTesibHasg, KaK HayKa BBICOKMX TEXHOJOTMH HalpaBlieHa Ha pEIIeHHe



00adbHBIX MNPOOJEM YCTOMYMBOIO pa3BUTHS UYEJIIOBEUYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBON, IKOJTOTHUECKON 0€30MacCHOCTH U OXPAHBI 3J0POBbSI.

B coorBercTBHM ¢ OOMMH UEASMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBaHus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM I BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMAa, MPOJOJKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHsS»  SBISIOTCS 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OOmas M HEOpPraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUU M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 00IIeH XUMHUH) U
opraHnyecko xumuu. @OpMHUpPOBAHUE JTAHHON CUCTEMBl 3HAHUW TIPU WU3YUYECHUH
npenMera O00eCleyuBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuueckass XuMmus» copMUpOBaHa B TporpamMMe IO XUMHH Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K U3YYeHHI0 Yy4eOHOro Marepuasa u o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUW  Ha  ONPEACIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCs Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHMYECKUX
COCIMHEHUN, a TaKkKe Ha YPOBHE CTEPEOXMMHUYECKHMX M DIEKTPOHHBIX
IpeJICTaBlIeHUH 0 CTpOeHUH BelecTB. CBeieHHs 00 U3y4aeMbIX B Kypce BellecTBax
JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJOB /IO CIIOKHBIX OMOJIOTUYECKH aKTUBHBIX
coenuHeHMM. B Kypce  OpraHM4ecKOM  XMMHUH  TOJYy4arOT  Pa3BUTHUE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs NEpBOHAYAIHHBIC
NPEJICTABIICHUSI 0 XUMHYECKOU CBSI3U, KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjaoM 3peHHs B TpeaAMeTe «XUMHUS» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl W3Y4YEHHBIM Ha YpOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHMUECKHE CBEICHHS O BEIIECTBAX W
XUMHYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMHS» OOYYAIOMIMMCSl TMPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUIECKUX M METOJOJIOTHUYECKUX TTO3HITHH,
riIyo)ke TOHSATh HMCTOPUYECKOE W3MEHEeHHe (YHKIHMA OSTOTO 3aKOHa — OT
00001IaroIIe 10 OOBSICHSIONICH U TPOTHO3ZUPYIOIIECH.

Enunas cucrtema 3HaHMM O BaXHEMIIUX BEIIECTBAaX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE€ O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TonoaHsAeTcs B Kypcax 10 u 11 knaccoB anemenramu
COAEPKAHUsI, UMEKIIUMU KyJIbTYpPOJOTUYECKUN W NPUKIATHON XapakTep. OTU
3HaHUSl CMOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMUM C JPYTUMU HayKaMu,
PacKpbIBAIOT €€ poJib B MO3HABATEIbHOM U MPAKTUYECKON JIESITEIbHOCTH YEJIOBEKA,



CrOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUU
Y MIPAKTUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX NpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKU OCMBICITUBATh UHPOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJHEHUSI 3HAaHUH,
PEIICHUS MHTEIUICKTYaJIbHbIX U SKCIIEPUMEHTAIIBHBIX UCCIIEA0BATEIbCKHUX 3a7a4. B
LIEJIOM COJEp’KaHHe y4eOHOro mpeameTra «XUMHUs» JTaHHOTO YPOBHS H3yUYCHHS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHUE Y OOYHAIOUIUXCS MUPOBO33PEHUECKON OCHOBBI
Ui TIoHUMaHus QuiocoPpckux wuaed, TaKUX Kak: MaTepHAbHOE €IMHCTBO
HEOPTraHUYECKOTO U OPraHUYE€CKOTO MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHUEM, IT03HABAEMOCTb IPUPOAHBIX SBJICHUM ITYyTEM SKCIIEPUMEHTA
U pEIICHUsT TMPOTHUBOPEUUM MEXKAy HOBBIMU (aKTaMHd U TEOPETHUCCKUMHU
MPEANOCHhIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH YKOJIOTHYECKUX TPoOseM, a
TaK)Ke MpoOJieM COEpEeKEHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX
TE€XHOJIOTUM U MaTEpUAIOB.

B mnnaHe pemeHus 3agad  BOCHUTAHMWS, PA3BUTUS U COLMAIM3AIUMU
0o0ydJaromuxcs TPUHATHIE MPOrPAaMMON MO XUMHHU TOJIXOABl K OINPEeaeTeHUIO
COJICpKaHMs W TIOCTPOSHUSI TpeaMeTa MpeaycMaTpuBaroT (HOopMUpPOBAHHE
YHUBEPCAJIbHBIX YUeOHBIX ICUCTBUN, UMEIOIINUX 0a30BOE 3HAYCHUE JJIsI Pa3TUIHBIX
BUJIOB JIEATEILHOCTU: pelIeHus TMpoosieM, TOWCKa, aHaiu3a W 00paboTKu
uHboOpMaIK, HEOOXOAUMBIX JUIsi MPUOOPETEHUs OIbITa MPAKTUYECKOH W
UCCJIEA0BATEIbCKOW AEATEIbHOCTH, 3aHUMAIOUIEH Ba)XHOE MECTO B TMO3HAHUH
XUMUHU.

B npaktuke mnpenojaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 OOIIero o0pa3oBaHus, MPU OMpeeICHUH
COZIEpKATEIIbHOM XapaKTEPUCTUKU LEJIeHd HW3Y4YeHHs MpeIMeTa HalpaBJICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIULIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KaK OOJacTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUUECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOJMYECKON TOYKH 3PEHUS TaKOW MOAXOJ K OMNPEACICHUIO LEJIEH H3YYCHUS
MIPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo AaHHOW TOYKE 3pEHUs TJIABHBIMHU LEISMH W3YUYEHHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 xJ1.) siBisIIOTCS:

e (QopMHpOBaHHE CHCTEMbl XHMHYCCKHX 3HAHUH Kak  BaKHEHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPAa, B OCHOBE KOTOPOU
JeXKaT KIIOYeBbIe TOHATHS, (DyHIaMEHTATbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHE $SI3bIKA HAyKH, YCBOCHHME W IMOHUMAHHUE CYUIHOCTHU JIOCTYIHBIX
00001IIeHnIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH HX
Pa3BUTUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U PA3BUTUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEILECTB U XUMUUYECKUX PEaKINil, HEOOXOAUMBIX JJIsi TPUOOPETEHUSI YMEHU I
OPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMHUYECKUX SIBICHUW, UMEIOIIAX
MECTO B IIPUPOAE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HH;



e pa3BHUTHE YMEHUU U CIIOCOOOB AESATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOI'O 3KCIEPUMEHTAa, COOJIIOJEHUEM IpPaBUI
0e30MmacHOro oOpanieHus ¢ BEIIECTBAMH.

Hapsiny ¢ stuMm, comepkaTenbHas XapakKTepUCTUKa LEIEH U 3a7a4 U3y4CHUS
MIpeMETA B IPOrpamMMe MO XMMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHM IPHOPUTETAMHU B CUCTEME cpeAHero oodiuiero oOpa3zoBaHus. CeroaHs B
MpPernoJjaBaHu XUMUHU B OOJIBIIEH CTeNeHH OTAAETCS MPEAIOUYTEHNE TPAKTUYECKOM
KOMIIOHEHTE cojepkaHusi OOy4eHMs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIIYCKHUKA 00I11€00pa30BaTeIbHOM OpraHu3aliy, BIAJCIOIIEr0 HE HAa0OpOM
3HaHUM, a (PYHKIMOHAJIBLHOM TPaMOTHOCTBIO, TO €CThb CHOCOOAMU M YMEHUSAMHU
AKTUBHOIO MOJYYEHUsl 3HAHUN U MPUMEHEHUS UX B PEAIbHOM KU3HU JIJISl PEIICHUS
NPAaKTUYECKUX 3a]ad.

B cBsI31 ¢ 3TUM IpU U3y4YeHUHU npeaMeTa « XUMUs JOMUHUPYIOIIEe 3HAaUeHHE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTamus 00y4aroUuxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCS MUpA,
dbopMHUpOBaHUE  WHTEUIEKTYyallbHO  Pa3BUTOM  JMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY MPUHITHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
NpUMEHEHUEM;

(GopmupoBaHue |y 0OydYaroIMXCS  KJIIOUEBBIX HAaBBIKOB  (KJIIHOYEBBIX
KOMIIETEHIINI), WUMEIINX YHUBEPCAIBHOE 3HAYCHHUE JUIs DPA3JIMYHBIX BHUJOB
JEsITeIbHOCTU: pelIeHus mpobiieM, MOUCKa, aHalu3a U o0paboTku MH(popManuy,
HEOOXOAMMBIX JIJIsl IPUOOPETEHUS ONbITa JAEATENIbHOCTH, KOTOPAs 3aHUMAET BaKHOE
MECTO B IIO3HAHUM XWUMHH, a TAKXKE I OLEHKH C IO3MIMA SKOJIOrHYECKOM
0€30MacHOCTH XapaKTepa BIUSHUS BELIECTB U XMMUUYECKUX IPOLIECCOB HA OPTaHU3M
4eJI0BEKa U PUPOJIHYIO CPENY;

pa3BUTHE IIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEH 00yJarOUXCs: CTOCOOHOCTH CaMOCTOSITEIbHO TPHOOpETaTh HOBHIC
3HaHUS 110 XUMUU B COOTBETCTBHUHM C )KM3HEHHBIMU NOTPEOHOCTSIMU, UCTIOIb30BATh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTUH IS MOUCKAa M aHalu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MHPOpMAIMU XUMHYECKOTO COJIEPIKaHuUs;

(dopMupoBaHU€e U pa3BUTHE Y O0YUAIOMIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUM U TMPOBEACHUU XUMHUYECKOTO
JKCIIEPUMEHTA;

BOCHUTaHUE Yy oOOydalomuxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOU
HAIpaBJICHHOCTH XUMHUHU, €€ BAXXHOM POJM B PEHICHUH TI00ANbHBIX MpoOIeM
PALMOHAIBHOTO MPUPOJONOIB30BAHMS, TOOJTHEHHUSI YHEPrETUYECKUX PECYPCOB U
COXpAaHEHHUsS] MPUPOJHOIO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOIro
OTHOLIEHUS] K TPUPOJE U CBOEMY 3J0pPOBBIO, a TAKXKE NPUOOPETEHHS OIbITA
WCIIOJIb30BAaHUS TOJYYEHHBIX 3HAHUW Ui NPUHATHS TPAMOTHBIX pEIICHUH B
CUTYallUsX, CBA3AHHBIX C XMMUYECKUMHU SIBJICHUSMHU.



B yueOHOM mnaHe cpenHero oOmero oOpa3oBaHUs MNpPEAMET «XHUMHS»
6a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHoW obmactu «EcTecTBeHHO-HAYYHBIE
IPEIMETBI».

OO611ee 4KciIo 4acoB, OTBEAEHHBIX JUIsl U3YUEHUS] XMMUH, Ha 0230BOM YpPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacos: B 10 knacce — 34 yaca (1 gac
B Heeno), B 11 kimacce — 34 gaca (1 yac B Heeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
[IOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHbIE M00XkeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKuX BewlecTB. l'oMonorus, wu3omepuss. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kinaccupukaluuu opraHudyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHyecKas) W TPUBUAIbHBIE HAa3BAHUS
BaKHEUIINX MTPEJCTABUTENIEH KIACCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIIeCTB U MaTepualaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIEeCTB, HAONIOJACHHE W OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB M0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MpPHU
HarpeBaHuu (IUIaBJICHHUE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUYECKUH psa. MeraH U 3TaH —
NPOCTEHIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelleHus] U TOPEHUs), HAXOXJIEHWE B TMPHUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
Kay4dyKa U PE3UHBI.

AJNKUHBIL: COCTaB U OCOOEHHOCTU CTPOEHMSI, FTOMOJIOTHYECKUH psl. ALIETHIIEH
— MpOCTEHIIMN TpeAcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3UYECKUue Hu
XUMUYECKHE CBOMCTBA (peaklUM TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuy TraJoreHUpPOBAaHUS W HUTPOBAHUSA), MOJYYCHUE U TMpPUMEHeHue. 1o1yon:
cocmas, cmpoeHue,  usuyeckue U  Xumudeckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumereHue. TOKCUYHOCTh apEHOB.
['eHeTnueckass CBSI3b MEXAY YIJIE€BOJOPOAAMH, NMPUHAICKAINIMMA K Pa3IMYHbIM
KJIaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnaenue. CrnocoObl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTaJuTH4ecKui), nuponu3. I[IpoaykTel
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KaMeHHbIN
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMacC, KaydyKoB U pe3uHbl, Kojuiekuuu «HedTb»
1 «YTO0ab», MOJAEIUPOBAHNE MOJIEKYJ YIVIEBOAOPOAOB M TajJOr€HONPOU3BOIHBIX,
MIPOBEJICHUE MPAKTUYECKOW PabOThI: MOJYUYEHHUE STUJIEHA U U3yUYEHUE €ro CBOMCTB.

PacuérHble 3anaun.

Bbluncienuss 1o ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMA,

KOJIMYECTBA UCXOJAHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB UIU MPOJTYKTOB PEAKIINH ).

Kuciopoaconep:kamme opraHn4ecKue coeInHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOECHUE,
bu3nveckue W XUMHUYECKHE CBOMCTBAa (peakiWu C aKTUBHBIMH METAJLJIAMH,
rajJjjoreHoOBOJIOpOJaMU, TOpPEHHE), NpUMEHEeHHe. BoIOopoJHbIE CBA3U MEXIY
MOJIEKYyJIaMu CIUPTOB. JlelicTBUE METaHOIa U ATaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaroMHbl€  CHOUPTHI. DTWIEHIJIMKOJIb M  TJMIEPUH: CTPOCHUE,
¢uznueckre W XUMHYECKHME CBOMCTBAa (B3aMMOJACHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAsl peaklMs Ha MHOTIOATOMHbIE clHpThl). JleiicTBUe Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTJTUKOJIS.

@deHoN: CTpOGHHME MOJEKYNbl, (U3UYECKHUe U XUMUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpnerunpl U Kkemowusl. DopMmanbAeruj, aUETAIBIETUI: CTPOCHHUE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHHS,
KaueCTBEHHBIE PEAKIINH ), IOJYYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAs U YKCYCHas
KHACTIOTHI: CTpOoeHue, GU3NUeCcKre U XUMUYECKUEe CBOMCTBA (CBOMCTBA, oOIMe s
KJIacca KUCTIOT, Peakius dTepudukaium), norydeHue u npumeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIM BBICIIMX KapOOHOBBIX KHCIOT. Mbiia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxxnble 3(QUpbl KaK MPOW3BOAHBIE KAapOOHOBBIX KHUCIOT. [waponus
cinoxHbIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrrneBoael:  coctaB, KiaccupuKanus ~— yrieBogoB  (MOHO-, JH- U
nojucaxapuibl). ['Ir0K03a — IpPOCTEHIINK MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYIbI, (PU3NYECKHE U XUMUYECKHE CBOICTBA (B3aMMOACHCTBUE C THIPOKCHIOM
menu(ll), okucnenne amMuadyHbIM pacTBOPOM okcuza cepedpa(l), BocctaHoBIeHUE,
OpOXKEeHHUE TITI0KO3bI), HAX0XKACHUE B IPUPOJIE, MPUMEHEHUE, OMOIOTHYECKast POJIb.
®otocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.



Kpaxman u nemnonosa kak npupogHbsie noauMepbl. CTpoeHHE Kpaxmana U
1neutoao3bl.  dU3MYeckue HW XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsSI BEIIECTB M HUX MPEBpAILCHUI:
MpOBEJICHNE, HAOIIOJICHUE W ONMUCAHHWE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMU OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugom Menu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anprernnoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummomeicTBHE Kpaxmayia C HOJIOM),
MPOBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHnlie 3agaun.

Boluncnenuss 1mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOJYKTa PEAKIMHU MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIUH ).

A3oTcoiepxKaliue OpraHnueckue CoeIMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHuYecKre coeuHeHus. Ou3ndeckue u
XUMUYECKHE CBOWCTBA aMMHOKHUCJIOT (Ha TpuMepe IHiuHa). buomorndeckoe
3Ha4YeHUE aMUHOKHUCIIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSpPHbIE coeauHeHus. [lepBuunas,
BTOpUYHAST M TpEeTHYHAs CTPYKTypa OeiakoB. XHMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PeaKlui Ha OeNKu.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
HAOJIIO/ICHUE U ONHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JEHATYpAILMs OEIKOB MPH
HarpeBaHUMU, IBETHBIE PEAKIIUU OEIIKOB.

BricokomoJieKkyJIsIpHbIE COeAMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAWHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3ALNH, CPEAHAS MOJEKYIsIpHAas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
O3HaKOMJICHHE C oOpa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU U3YYEHUU OPraHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA Yepe3 MCIIOJIb30BAHME KaK OOIIUMX €CTECTBEHHO-
Hay4YHBIX MOHSTHUHI, TaK U MOHSATUN, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIbHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOT' O [[UKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSTHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpPHsl, aHAJU3, CUHTE3, KiaccuUKauus, NePpUOAUUYHOCTb, HAOIIOICHUE,
U3MEPEHUE, IKCIEPUMEHT, MOACITUPOBAHUE.



®dwuszmka: Marepus, DJHEprus, Macca, arToM, OJJEKTPOH, MOJEKya,
DHEPreTUYECKUN YpPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYCCKUE BETMYMHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKM AaKTHBHBIC BemlecTBa (OENKH, YTIEBOMBI, IKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMble, TOIUIHBO,
PECYpCHI.

TexHomorus: MHUIEBBIE TMPOMYKTH, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIIUE CPEJICTBA, JIEKAPCTBCHHBIE M KOCMETHYECKHE MperapaThl, MaTepHallbl U3
MCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUU

XuMu4eckud anemMeHT. AtoMm. SAapo aroma, W30TOMNBL. OJNEKTPOHHAs
000J1049Ka. DHEPreTUYECKHE YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOI0B. IIEKTPOHHAS KOHPUTYPAIUS aTOMOB.

[Tepnoanueckuii 3aKoH u llepruoanyeckas cucteMa XUMAYECKUX 3JIEMEHTOB /1.
N. MenpgeneeBa. CBA3b MEPUOAMYECKOr0 3akoHa M Ilepuoanueckod CHCTEMBI
xuMuueckux aneMmeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEIIECTB IO TpynmaM H IEepHOJaM.
3HayeHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHHU HAYKHU.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJSApPHAs W MOJSApHAs, WOHHAS, METaJulnueckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucneHnus. IoHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJEKYJISpHOTO UM HEMOJEKYJSIPHOTO  CTPOCHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THUIbI KPUCTAINIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAIINYECKON PEIIETKH.

[lIonaTne o nucnepcHbIx cucremax. VICTUHHBIE M KOJJIOMAHBIE PACTBOPBI.
MaccoBas 10151 BelecTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEIMHECHUM. Homenkmnartypa
HEOPraHWYECKUX BelecTB. ['eHeTnueckass CBA3b HEOPraHUYECKUX BEIIECTB,
MNPUHAJICKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peakius. Krnaccubukanuss  XMMHYECKHX — peakluid B
HEOPraHWYEeCKOM M OPraHMYECKOM XWMHUHU. 3aKOH COXPAHEHHUSI MAcCChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIUSX.



CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3audHbIX (hakTopoB. OOpaTUMbIE
peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUAOINIME HA COCTOSHUE
xumuudeckoro pasHosecus. IIpunnun Jle Ilartense.

DnekTponauTnyeckas aqucconuanus. CuibHbIE U c1adbie 35ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpAJIbHAS, [ETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
nemoHctpauus Tabnun «llepuonuueckas cucrtema xumudeckux sinementos . .
MenneneeBay, U3ydeHUE MOJeNield KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHWEe JEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa30KeHUE MEPOKCHUIA
BOJIOPO/Ia B MPUCYTCTBUM KaTAIIM3aTOPa, OMPEAECIEHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO MHANKATOPA, PEaKIIMK HOHHOTO 0OMEHa), MPOBE/ICHHE
mpakTUueckoi paboTel «BrnusHue paznuyHbIX (aKTOPOB HA CKOPOCTh XUMUUYECKOM
peaxkuumn».

PacuétHrnlie 3agaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHUX pEaKkluuii, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUYETHI, pACUETHI C UCTIOJIH30BAHUEM MOHSITHS «MACCOBAsI 1015
BEILIECTBAY.

Heopranuueckast xumus

Hemeramnel. Ilomoxenune HemeraiuioB B llepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. . MenpaeneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3nyuecKkue CBOMCTBA HEMETALIOB. AJUIOTPONUS HEMETAUIOB (HA IpuUMepe
KHCI0opoa, cepsl, pochopa u yriaeposa).

XHWMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAJUIOB (TajlOT€HOB, CEphI, a30Ta,
dochopa, yrmeponga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIUX HEMETAIIOB M KX COCIUHEHUM.

Mertamnel. [lonoxenne merauioB B llepuonmyeckon cucTteMe XUMHUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JJICKTPOHHBIX 000JI0UYEK
aToMoB MeTauioB. O6mme Qusnyeckue cBoiicTBa MeTawioB. CIjlaBbl METAJIOB.
DNEKTPOXUMUUYECKUH Pl HAMIPSKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATpHM, Kajdui, KaJbIWH,
MarHui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHCHHUIA.

OO6mwme crocoObl MOTy4YeHUs] METauioB. [I[puMeHeHHe MeTalljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HX MpPEBpaALICHUI:
M3y4YeHHE KOJJIEKIMH «MeTamibl W CIJIaBb», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTATBHBIX 3a/1a4, HAOJIOJEHUE W OIKCAHWE JIEMOHCTPAIMOHHBIX H
1a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCUA aTIOMHUHUSL C PacTBOpaMu
KHUCJIOT U 1IeJ04Yel, KAYeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAJLIIOB).

Pacuérnbie 3anaum.



Pacuéthl mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOIIMX B PEAKLMH BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKLUHU, €CIIH OJHO
13 BEUIECTB UMEET IPUMECH.

XuMHs U )KU3Hb

Ponp xumMum B oOecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW U MHUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MeIULMHBI. [IoHSATHE O HAayYHBIX METOAAaX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIIUI.

[IpencraBinenuss 00 OOMMX HAyYHBIX MPUHUUIAX [POMBILIIEHHOTO
ITOJTyYEHHUS] BaXKHEUIIINX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEpPUAIOB: BAXXHEHIINE CTPOUTEIIbHBIC
Marepuasbl, KOHCTPYKUMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl Uil dJEKTPOHUKH, HAaHOMATEPHAJIbl, OPraHUYECKUE U MUHEpaJbHBIC
yI00peHus.

XUMHUSL U 3I0pOBbE YEJIOBEKAa: MpPAaBUJIA MCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 6€30MaCHOTO UCIIOJIBb30BaHUS MPENapaToOB OBITOBON XMMHUU B
NOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanuzanms  MeXnpeAMETHBIX  CBsA3€dl Tpu  M3yYEeHUH oOuied o
HEopraHM4ecko XuMuM B 11 Kitacce oCyIIecTBIIIETCS Yepe3 UCIOJIb30BAHUE KAK
OOIMX €CTECTBEHHO-HAyYHBIX MOHSATHM, TaK W TOHATHH, SBISIOIIUXCS
CUCTEMHBIMHU IS OTAEIBHBIX IIPEIAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOuiue ecrecTBEHHO-Hay4yHbIE MOHATHUS: HAy4HbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaju3, CHHTE3, KIAacCU(PUKAIMsA, I[EePUOJUYHOCTb, HaOIIO/IECHNUE,
JKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

®usuka: MaTepusi, SJHEPrus, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, paNOaKTUBHOCTb, MOJIEKYJIA, JHEPIE€TUYECKUN YPOBEHbD, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEILECTBA, (PU3MUYECKHUE BEIMYMHBI U €IUHULBI UX
U3MEPEHUS, CKOPOCTD.

buonorusa: knerka, opraHu3M, OJKocucTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHThI, BUTAMUHBI, 0OOMEH BELIECTB B OpraHU3MeE.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJBI, TOJE3HBIE UCKOMAaEeMble, TOILIMBO,
pecypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJLIYPrUs, IIPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEpUaIOB, CEIbCKOXO3SMCTBEHHOE IIPOM3BOJACTBO, IHUIIECBas
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKasi  MPOMBILIUIEHHOCTb,  IPOU3BOJICTBO
KOCMETHMYECKHX IIPEnaparoB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepHasoB,
AIIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMuCs TporpaMM CpeAaHero ooO1ero o0Opa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TIOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO11ero 00pa3oBaHusl BbIJICIEHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCUMCKONW TpaxAaHCKOW WJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIPE/IEICHHIO;

HaJIU4Yre MOTHBAIIMK K 00yUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarOIIMXCsI PYKOBOJCTBOBATHCA B CBOEH
JIEATeIIbHOCTH II€HHOCTHO-CMBICJIOBBIMU yCTAaHOBKaMH, MPUCYIIUMH IIEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XUMUs» JAOCTUTAIOTCA B
€ANMHCTBE Y4YeOHOW H BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOTIO3HAHMS, CaMOpPa3BUTUSI U HPABCTBEHHOTO CTAHOBIICHUSA JIMYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
oOy4JaromuXxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIESITEIbHOCTH MTPU CO3/IAHUU YUEOHBIX
MIPOEKTOB, PEIICHUHN YYEOHBIX U MO3HABATEJIbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKUX
AKCHEPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHUKY U
apryMEHTBI JPYTUX MPHU aHAIU3€ PA3JIMUHbIX BUJIOB YUYEOHOU EeSTEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUA

IIEHHOCTHOT'O OTHOILIEHHS K HCTOPUYECKOMY U HAYYHOMY HAaCJEAUIO
OTCYECTBCHHON XUMMH;

YBaXXEHUSI K MpOIecCY TBOpPUECTBA B OOJACTH TEOPUM U MPAKTHUECKOTO
MPUMEHEHHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHUS HAyKH €CTh Pe3yJbTat
JUIMTENBHBIX ~ HAOMIOMEHUHM, KPOMOTJIMBBIX OJKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB,;

MHTEpeca 1 MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlNU, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE IMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHME TIOCIEICTBUH ITHUX
MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEHW 370poBOro M 0Oe3omacHOro o00pas3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 370POBBIO;

cOOJIFO/ICHUST TIpaBUJI OE€301aCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHWMAaHWS 1EHHOCTM MpaBWI HWHIUBUIYAJIbHOTO W  KOJUIEKTUBHOTO
0€3011acCHOT0 MOBEJICHUS B CUTYAIUSIX, YTPOXKAIOIIUX 3T0POBBIO U KU3HU JTOJICH;

OCO3HAHUS TMOCIEICTBUN M HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIcHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHUSI );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIICTCHTHOCTH B  Y4eOHO-HCCIICAOBATEIBCKOM
JESTENBHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYrUX BHAAX
JeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTH€ B PEIICHUH TMPAKTHYECKUX 3ajad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOErO Kjiacca, IIKOJbI);

UHTEpeca K MPAKTHYCCKOMY M3YYCHHIO MPOodecCuii pa3andHoro poja, B TOM
YHUCJIe Ha OCHOBE NMPUMEHEHHMS MPEIMETHBIX 3HAHUM MO0 XUMUU,

YBOKECHUS K TPYAY, JIOASM TPyJa U pe3ysibTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJbHOM TPACKTOPUU
oOpa3oBaHus, Oynymied mpodeccud W pealn3aluid COOCTBEHHBIX >KM3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTENM K XMMHHU, HHTEPECOB U
MOTpeOHOCTEH 00IIEeCTBA;

6) PK0JI0OrM4eCcKOro BOCIIMTAHMS:



HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KAaK HCTOUYHHUKY
CyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS TJIOOAIBHOIO XapaKTepa SKOJOTMYECKUX MpoOJIeM, BIUSHUS
HSKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHXKEHUM XUMHHM IS
pELIeHHs] BOIPOCOB PAllMOHAIBHOTO MPUPOI0NO0JIb30BAHMS;

AKTUBHOT'O HENPUATUA JCUCTBUM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYUS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OfbITa NesTEeNbHOCTH HKOJIOTMYECKON HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTHM W YMEHMsSI AaKTUBHO TPOTUBOCTOSATH HJCOJOTHH
xemopobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHON MTPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpeJICTaBIIEHUsI 00 OKPY’KAIOIIeM MUpPE KaK O €JUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U peuieHuu MpoOJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBUJIN3ALMN: B €€ T'YMAaHUCTHUYECKO HANPABIEHHOCTH U BayKHOM POJIU B CO3/IaHUU
HOBOM 0a3bl MaTepUaIbHON KYJIbTYPBI, PEHICHUM TJIO0ATBHBIX MPOOIEM
YCTOWYHMBOTO Pa3BUTHUS YEJIIOBEYECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIICBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, OOECIICUEHUU YCIOBHM
YCIICIIIHOTO TPYa 1 SKOJOTHYECKH KOM(MOPTHOM KM3HU KaXKIOT0 YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U MMEIOIINXCS JAHHBIX C IEJIBIO MOTYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYCCKUE 3HAHHS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKON NS TEIbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM MO XUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K OCOOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON

JNEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATbDI



MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHUS y4eOHOTO MpeaMera «XuMus» Ha
YPOBHE CPEeIHETO 00111eT0 00pa30BaHUs BKIIOYAOT:

3HAQYMMBbIE  JUIA (GbopMHpOBaHUS  MHPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIPEeIMETHBIE) OOICHAYYHbIE MOHSATHUS, OTPaKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIUPUKY METOIOB TO3HAHUS,
HCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepws, BEIIECTBO, SHEPTHs, SBICHUE,
npolece, CUCTeMa, HAYyYHbIA (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHHUBEpCaIbHBIE yueOHbIE AeHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (GyHKUIHMOHABHON
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTb oOyuaroumxcs UCIIOJIb30BAaTh OCBOEHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS U yYHUBEpCAJIbHbIC Y4EOHBIC
JNEUCTBUA B ITO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHble pe3yiabTaThl OTPAXAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIILHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJajnenue YHUBEPCAJIbLHBIMHU Y4eOHBbIMH NOo3HABaTEeJbHBIMH
JefCTBUSIMH:

1) 6a30Bble JJOrHYecKHe AedCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAeysTh LEJIH JESATEIbHOCTH, 3ajlaBas MapamMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEIBHOCTH C TOCTABICHHBIMHU IIEJISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWUU MPHUEMBI JIOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XapaKTEpPHbIC MPU3HAKU TOHSATUM M YCTAHABIMBATh WX B3aMMOCBS3b,
UCITOJIH30BaTh COOTBETCTBYIONINE MOHATHS JIJII OOBSICHEHHUS OTACIBHBIX (PAKTOB H
SIBJICHUM;

BBHIOMPATh OCHOBAaHMS W KPUTEPUU I KiIacCHU(PUKAIMKM BEIIECTB U
XUMHUYECKHUX PEaKIUil;

YCTAaHABJIMBAaTh MPUYMHHO-CICACTBEHHBIE CBSI3M MEXIY H3yYa€MbIMU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHBIC, JEIYKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MPUMEHSATh B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHMBOJAYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA3OBBIBATh MOJIEIbHbBIC MPEICTABICHUS — XUMUUYECKUU
3HaK (CHMBOJI) 3JIEMEHTa, XUMUYecKas (hopMyJia, ypaBHCHHE XUMHICCKON PeaKImu
— MpH pEelIeHUH YYEOHBIX IMO3HABATEIbHBIX U MPAKTHYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIE MOJICJIIbHBIC MPEJICTABICHUS JIJISI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4Yae€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a30BbIe HcCCIeI0BaATEIbCKHE IEHCTBUSA:



BJIQ/ICTh OCHOBAMH METOJOB HAy4YHOTO ITO3HAHMS BEIIECTB M XUMHUYECKHUX
peaxkuuu;

(GbopMyITHpOBATh LU U 33/1a4d UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSATEIHHO C(HOPMYIUPOBAHHBICE BOMPOCHI B KAavyeCTBE WHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHMS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYKIICHUN;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TMPOBEICHHUS
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOIATh 332 XOIO0M
mporecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €Tr0 Pe3ysbTaT, (OPMYITUPOBATH
0000IIIeHNS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMBIT YYCHUYCCKOW MCCIICIOBATEIBCKOH W TPOSKTHOU
JESATEIBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PEIICHHS MTPAKTUICCKUX 3a/1a4, TPUMEHEHUIO Pa3INIHBIX METO/IOB
MO3HAHUSI.

3) paboTa ¢ unpopmaumeii:

OPUEHTUPOBATECA B PA3IMYHBIX HCTOYHHMKAX HMHPOpManuu (Hay4dyHO-
NOMyJISIPHAsl JIMTEpaTypa XHMHYECKOTO COJCpIYKaHUsS, CIPABOYHBIC ITOCOOWMS,
pecypcel MIHTepHETa), aHAIU3UPOBaTh WH(OPMAIUIO Pa3IMYHBIX BHJIOB U (OpM
IpeICTaBIICHNUS, KPUTHYECKH OILICHUBAaTh e JOCTOBEPHOCTH U
HETIPOTHUBOPEUYNBOCTH;

(GopMyTUpPOBaTH 3aMPOCHI U MPUMEHSITh PA3TUYHBIC METONbI MPHU TOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON IS BBITIOJHEHUS y4eOHBIX 3ajad
OTIpeIeNIEHHOTO TUTIA,;

nproOpeTaTh OMBIT HCIOIB30BAHKUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JINIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (GOpMYy  IPEICTaBICHUS
uHopManuu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCTIOJIh30BaTh HAYYHBIH S3BIK B KAYECTBE CPEJICTBA MPU padOTE C XUMHUECKOM
uHpOpMAIUEe: TPUMEHATh MEXKIIpeIMETHbIC ((pH3MYecKne W MaTeMaTHYECKHUE)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00peBHATYPBI, HOMEHKIATYPY;

UCIIONIb30BaTh W MpPeoOpa30oBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpEICTBA
HATJISTHOCTH.

OBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMM

3a/1aBaTh BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/WiH
JTUCKYCCUHM, BBICKAa3pIBaTh  WJeH, (QOPMYIHpPOBATH CBOM  TPEIJIOKCHHUS
OTHOCHUTEIHHO BBITIOJIHCHHSI TIPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pPE3yJIbTaTOB IMO3HABATEIHLHON EATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIHHO MM COBMECTHO CO CBEPCTHUKAMHY TIPH BBHITTOJTHCHHUH
XAMHYECKOTO JKCTIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, PEaTH3aIllii yIeOHOTO MPOEKTa M (OPMYIHUPOBATH BBHIBOIBI
M0 pe3ysbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYyTEM COTIACOBAHUS TIO3UIUN B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMU.



OgBiajeHre YHHBEPCATbHBIMHU PeryJSTHBHBIMH AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYHIECTBIIATH CBOIO I103HABATEIbHYIO
HESTENbHOCTh, ONpeaesas €€ Lelu M 3aJadd, KOHTPOJIMpPOBaTb M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejiaraéMblii alrOpUTM JIEUCTBUA MpH
BBINIOJIHEHUM YYEOHBIX M HCCIEAOBATENbCKUX 3a/]ad, BbIOMpaTh HamboJee
3¢ (exTUBHBIN crmoco0 HMX pemeHus ¢ y4€TOM MOJYyYEHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AESITEIBHOCTH HA OCHOBE CAMOAHAIN3a U
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranuyeckass XUMHUA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 M AKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMI, KOTOpas  BKIIIOYAET:
OCHOBOIOJIAralIINe TMOHATUS (XUMUYECKUH DJIEMEHT, aToM, DJIEKTPOHHAs
000JI0YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTh, JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKASI
CBsI3b, CTPYKTypHas ¢opmyina (pa3BEpHyTas U COKpallE€HHAs), MOJb, MOJSpHAs
Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIN CKeNeT, PYHKIIMOHANbHAS TPyIa, paauKa,
U30MEpUsl, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YTJIEBOJIOPOAbL, KUCIOPOJ U
a30TCOAEPKAIINE COEAUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEMHEHHs); TEOPUU U 3aKOHBI (TEOpHS] CTPOECHUS
oprannueckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XUMHHM; MHUPOBO33PEHUYECKUE 3HAHUS,
Je)Kallle B OCHOBE IOHUMAHWUS IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKHX
SABJICHUN, (PAKTOIOTMUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, MOIYYCHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN NEATENbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISITh XapaKTEPHBIC TMPU3HAKU TOHATHH,
YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIUE IMOHATHUS NPH
ONMCAaHUU COCTaBa, CTPOCHUS U MPEBPALLECHUN OPraHUYECKUX COCTMHEHNM;

c(hOpMHPOBAHHOCTh YMEHHUW HCIIOJIB30BATh XUMHUYECKYI) CHMBOJIUKY JIJIS
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMynl  OpraHMYECKMX BEHIECTB U  YPaBHEHHM XUMHUYECKHX pPEaKIHi,
W3TOTABJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHMX BEHIECTB [JIs WJUIKOCTPALMU KX
XUMHYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh H3YUCHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne CcoeAuHEHU (yrieBoAOpOJbl, KHUCIOPOJI U a30TCOAEpIKallue
COCIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCJUHEHHUsI), J1aBaTh UM Ha3BaHHUS TIO
cuctematuueckoil Homenknatype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE
Ha3BaHUsI OTMACJIBHBIX OPraHUYECKUX BEIIESCTB (ITHIICH, MPOIMWICH, AaleTUJICH,
STUJICHTIIUKOJb, TIUIEPUH, (HeHos, (hopManbAeTH, aleTalbIeTul, MypaBbUHAs
KHCJIOTa, YKCYCHas KUCJIO0Ta, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAsE KUCJIOTA, TIII0K03a,
bpykTo3a, Kpaxmall, HeJII0I03a, TJIIUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEACNSITh BUIbl XUMHUYECKOW CBSI3M B
OpraHUYECKUX COCTUHECHUSIX (OJMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHUS NPUMEHATH IMOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemecTB A. M. bytiepoBa 115 0ObSICHEHUS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hopMUPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTAB, CTPOCHUE, PU3HUECKUE
U XUMUYECKHE CBOWCTBAa THUIHUYHBIX TIPEACTAaBUTENCH pa3IMYHBIX KJIACCOB
OpraHUYEeCKHUX BEIIeCTB (MEeTaH, 3TaH, dTUICH, IPOMWJICH, alleTHIeH, OyTaaueH-1,3,
MeTuinOyTaauen-1,3, 6eH3051, METaHOJ, 3TaHOJ, dTUICHTIUKOJIb, TIUIEPHUH, (PeHom,
areTaabJerul, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO3a, KpaxMall, IeJUTI0JI03a,
aMHUHOYKCYCHAasl KUCJIOTa), WUIFOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIY HHMHU
YPaBHEHUSMHU COOTBETCTBYIOIIMX XHUMHUUYECKUX pEaKUUi C UCIOJIb30BAHHEM
CTPYKTYPHBIX (POpMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEpPU30BATh UCTOYHUKH YTIIEBOAOPOIHOTO
ChIpbs (HE(DTh, MPUPOAHBIN Ta3, YToJib), CIOCOOBI UX EPEPAOOTKU U MPAKTHUECKOE
NpUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiuu 10 U3BECTHBIM Macce, 00hEMY, KOIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB
WJIU TIPOAYKTOB PEaKIUN);

chOpMHUPOBAaHHOCTh YMEHHH BJIaJACTh CHUCTEMOW 3HAHUHW 00 OCHOBHBIX
METOJaX HaYyYHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMUU MPU U3YUYEHUH BEILIECTB U
XUMHUYECKUX SIBIICHUN (HAaOJII0JICHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIECITHPOBAHNE),
UCIIOJb30BaTh CUCTEMHBIE XUMHYECKUE 3HAHUS Uil TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH U HUX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIOATh TIPABUIIA TTOJIB30BAHUS XUMHYECKOU
MOCy/IOM U JTa0OpaTOpPHBIM O00OpPYAOBaHUEM, a TAKXKE IMpaBUia OOpalleHus: ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIMSMHU MO BBINOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUI IUJIAHUPOBATH M BBINOJHITH XUMHUYECKUU
AKCHEPUMEHT (IIpEeBpallieHUs OPraHMYECKUX BEILIECTB IPU HATPEBAHUU, MTOJTYyUYCHHE
ATUJIEHA U U3YUYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKI[UU OPraHUYECKUX BEIIECTB,
JieHaTypalusi OEJIKOB MPU HArPEBaHUU, LIBETHBIE PEAKIIUUA OEJIKOB) B COOTBETCTBUU



C MpaBUJaMU TEXHUKM O€30MaCHOCTH MNpu OOpalleHHWH C BEUIeCTBAMU MU
7a00paTopHBIM  OOOpY/IOBaHUEM, MPEACTABISATh PE3YJIbTaThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpME 3alKMCH YpPaBHEHUH COOTBETCTBYIOLIMX pEAKLHUN U
(opMyIHpOBaTH BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TOJy4YaeMyl0 U3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
uHpopmaimu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtoAaTh  MpaBWIa  JKOJOTHYECKU
1[€JeCO00pa3HOro TMOBEAEHUsT B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3JI0pPOBbsl M OKpYXalolleld MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS Ha KUBbIE OPraHU3Mbl OMNPENEAEHHBIX OPraHUYECKHX
BEIECTB, MoHUMAas cMbici nokazarens [IJIK, moscHsaTh Ha mpuMepax CrocoObl
YMEHBIICHUs] M MPEJOTBPALEHUST HX BPEIHOTO BO3JEHCTBUS Ha OpPraHU3M
YeJI0BEeKa;

JUIsl 0Oy4YaroIIMUXCs C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 370POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAxX TIO3HAHMS BEIIECTB U
XUMHYECKUX SBICHHMH;

JUISL  CHENBIX U CIa0OBUIAIIMX OOYyYarOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HadueHui JI. Bpaitns mis 3anucu XUMHYECKUX

dbopmyi.
11 KUIACC

[IpenqmeTHble pe3ynabTaThl OCBOSHMsI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

chOpMHUPOBAHHOCTh  TPEACTABICHHM: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIU XUMHUHU B TIO3HAHUU SIBJICHUU IPUPOJIBI,
B (OpPMHUPOBAHUN MBIIIJIEHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHUYCCKUX 3a7a9 M IKOJIOTHYECKHU
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHON CpeIe;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNe MOHATUSA (XMMHUYECKHH BJIEMEHT, aToM, u30Tom, S-, p-, d-
3JIEKTPOHHBIE OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OO0BEM,
BAJIEHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJIeHTHAsI, MOHHAs, METa/UIMYECKasi, BOJOPOIHAs ), KpUCTAUIMUECKAs peniéTka,
TANBl ~ XMUMUYECKUX  PEAKIMHA, PACTBOP, DJICKTPOJUTHI, HEIJIEKTPOJIMUTHI,
SJICKTPOJIMTHYECKAsT JTUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOW PEaKIMh, XUMHUYECKOE PAaBHOBECHE); TEOPUHU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akon . M. MeHnneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAHEHMSI M MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUU SI3BIK XHMUH,
MHUPOBO33PCHUYECKHUE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHUS NPUUYUHHOCTH M
CHCTEMHOCTH XHMHYECKUX SBJICHUN, (PAKTOJOTHYECKHUE CBEJICHHS O CBOMCTBAX,



COCTaBe, MOJIyYeHUH U 0€30M1aCHOM HMCMOJIb30BAaHUN BaXKHEHIIMX HEOPTAHUYECKUX
BELLECTB B OBITY M MPAKTUUYECKOM JIEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISTH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPALLCHUM;

c(OpMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJIUKY IS
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUH  XHMMHUUYECKHX  pEaKIHi,
cucreMmarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUTHEBAS COJA, MUPUT U APYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN ONpPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCUHEHUSX, THI
KPUCTAINTMYECKON PEmETKH KOHKPETHOrO BelllecTBa (aTOMHasi, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO HMX COCTaBy K OMNpeneiaEHHOMY Kiaccy/rpymnre
COEIMHEHUI (TPOCTHIE BEIIECTBA — METAIbl U HEMETAJLIbI, OKCHJIBI, OCHOBAHMUS,
KUACTIOTHI, aM(OTEPHBIE THUIPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUN PACKPHIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHUE
aTOMOB XHMHUYECKHX »3JeMeHTOB 1—4 mnepuonoB Ilepumonnueckoil cucTeMbl
XxuMu4yeckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBICHITH 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUUYECKHUX JJIEMEHTOB M MX COCAWHEHUU IO MEPUOJAM U
rpynmnam [lepuoauueckoit cucteMbl XUMUYECKUX 3eMeHTOB /. 1. Menneneena;

chOpMHPOBAaHHOCTh YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE TEHETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHHs KJIaCCU(PUIIMPOBATH XUMHUYECKHE PEaAKIMH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIY U COCTaBY pPEarvpyIOIIMX BEIIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIny, y4acTHIO KaTaIu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIATH YPABHEHUS PEAKIUN Pa3IAIHBIX
THUIIOB, TOJIHBIE U COKpAlllEHHBIE YPAaBHEHUS PEAKIIU MOHHOTO OOMEHa, YUUThIBas
YCJOBHS, TPU KOTOPBIX 3TH PEAKLIUH UAYT 10 KOHIA;

c()OPMHPOBAHHOCTh yYMEHUN MNPOBOAUTH PEAKLUHH, IOATBEPKIAIOIINE
KAQ4eCTBEHHBI COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABATh



OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPACKpPhIBAaThb CYHIHOCTh  OKHCIMTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKUUi MOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOrO OanaHca
JTUX pEaKLuu;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU
peaKkIuu OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMUUYECKHE MPOIECCHI,
JeXalye B OCHOBE IPOMBIIUICHHOTO IOJYYEHUs CEPHOM KHCIIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUNM 00 OOIIMX HAy4YHBIX MNPUHIUINAX U
HKOJIOTMYECKUX MPOOIeMax XUMHUECKOr0 MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIYUCICHUS C UCIOIb30BAaHUEM
HOHSITHS «MaccoBasi 10Jis BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUN ra30B MPH
XUMUYECKUX PEeaKIUsAX, MacChl BEIIECTBA WM 00BbEMA ra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O0BEMY OJIHOTO M3 yYAaCTBYIOLIMX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHHSI MAcCChI
BEIIECTB, MPEBPAILCHUS U COXPAHECHUSI DHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATh MIpaBUJia MOJIb30BAHUS XUMUUYECKOM
nocyAoi U jabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCUa BOJOpPOJAa B MPUCYTCTBUU KaTalIM3aTopa,
ONpENENICHHE Cpelbl pacTBOPOB BEIIECTB € MOMOIIBI) YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha Cyiabdar-, KapOoHAT- H
XJIOpDUJ-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHHE JKCIEPUMEHTAIBHBIX 3aJa4 IO
teMam «Metamie» U «Hemeramisl») B COOTBETCTBUU C NpaBUIIAMH TEXHUKHU
0e30macHOCTH TP OOpaIeHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTaBIATh PE3YNbTaThl XUMUYECKOTO JKCIiepuMeHTa B (opme 3ammcu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHNI U POPMYyITHUPOBATH BEIBOABI HA OCHOBE 3THX
pPE3YIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyl) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaluK, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMHA  COONIIOJATh  MpaBWjia  JKOJOTUYECKH
11EeJIeCO00pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEAX
COXpPaHEHHMsI CBOETO 3JI0POBbSl U OKPYXAKOIIEH MPUPOJHON Cpejbl, OCO3HABAThH
OMacHOCTh BO3JCHCTBHSI Ha )KMBbIE OPraHU3Mbl ONPECIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHBIICHUS H
MPEJOTBPAILCHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;



JUIsl OOYYarOIMUXCS ¢ OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 370POBBSI: YMEHHE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJaX ITO3HAHHS BEIIECTB H
XAMHUYECKUX SIBICHUM;

Ui CIIEMBIX W CHabOBUIMMIMX OOYYalOMIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
. bubnuorexa [JOK
1.1 CTPOCHHUS OPTaHMYECKUX COCTMHEHUH A. 3 0 0
https://m.edsoo.ru/7f41837c
M. bytieposa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
bu6moreka [IOK
2.1 IT — 2 0 0
PEHCILHLIE YIICBOAOPOALL — ATt https://m.edsoo.ru/7f41837c
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 0 1 bubnuoreka [JOK
' aJIKaJJMECHbI, aJIKUHbI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 A 2 0 0
POMATHHCCRHC YIICBOAOPOAH https://m.edsoo.ru/7f41837c
[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB bubnuoreka [JOK
24 3 1 0
1 WX mepepadboTKa https://m.edsoo.ru/7f41837c
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeuHeHust
bubnuoreka [JOK
3.1 C ) 3 0 0
HIHPTRL RO https://m.edsoo.ru/7f41837c
Anpneruapl. KapOoHOBBIE KMCTOTHI. bubnuoreka [IOK
3.2 7 0 1
CrnoxHble 3¢upbl https://m.edsoo.ru/7f41837c
3.3 VYraeBoasl 3 1 0 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro mo paznueny 13
Pa3nen 4. Azorconepikanue opraHu4ecKue coeJuHeHUs1
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
Wroro mo pazueny 3
Pa3zgea S. BoicokoMoJieKyJIsIpHbIe COCAUHEHUS
5.1 ITnactmaccet. Kayayku. Bomokaa 2 Et?js?i&féigﬁﬁmm?ﬂc
Hroro no pazgeny 2
Paszpnen 6. HazBanue
Hroro 0
Ha3zBanue MmoayJist
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbie
Ne n/mn P Konrtpoibusie | IIpakTnyeckue (ucpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoanueckuit 3aKoH
bubmmoreka [IOK
1.1 u Ilepuogrueckasi cucTeMa XUMUYECKAX 3 0 0
https://m.edso0.ru/7f41837c
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 4 0 0 bubnuoreka [JOK
' BEIIIECTB https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.3 X 6 1 1
HMITACCKHE peakin https://m.edso0.ru/7f41837c
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [IOK
2.1 M 6 0 1
CTaLIH https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 H 9 1 1
eMeTaLIE https://m.edsoo.ru/7f41837c
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX bubnuoreka [JOK
2.3 2 0 0
BEILIECTB https://m.edsoo.ru/7f41837c
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 0 0 bubmorexa HOK
https://m.edsoo.ru/7f41837c
Utoro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 3

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yYeHHUSs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipeamer opraHn4ecKOi XUMHH, €€
BO3HUKHOBEHME, Pa3BUTHE U bubnnorexa [JOK
1 . 1 0 0
3Ha4YeHHe. BBOIHBIN HHCTPYKTAX TIO 07.09.2023 | https://m.edsoo.ru/7f41837c
TEXHUKE 0€30MaCHOCTH.
Teopust cTpoeHUsT OPTaHUIECKUX
9 coequnennit A. M. byrieposa, eé 1 0 0 bubmuorexa [JOK
OCHOBHEIE TI0JIOKEHUA. BXxoaHas 14.09.2023 | https://m.edsoo.ru/7f41837c
KOHTpOJIbHAs paboTa.
[IpencraBnenue o Kiaccuuxanuu
OpraHMYECKUX BEIIECTB.
3 Homenknarypa (cucremMaruueckasi) 1 0 0 bubmorexa TOK
P 21.09.2023 | https://m.edsoo.ru/7f41837c
Y TPUBHAJIbHBIE HAa3BaHUs
OpraHUYECKUX BEILEeCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnuoreka [JOK
TOMOJIOTUYECKHH PsIJT 28.09.2023 | https://m.edsoo.ru/7f41837c
5 Mertan u 3TaH — npocrennme 1 0 0 bubnuoreka [IOK
MPEJACTABUTENN ATKAHOB 05.10.2023 | https://m.edsoo.ru/7f41837c
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 0 0 bubnunoreka [JOK
CBOICTBa 12.10.2023 | https://m.edsoo.ru/7f41837c
DOTUJIEH U TIPOTIUJIEH —
7 MPOCTEMIINE MPEACTAaBUTETN 1 0 0 bubmorexa HOK
P pel 19.10.2023 | https://m.edsoo.ru/7f41837c
AJIKEHOB
[IpakTuueckas padora Ne 1.
8 «IPIOJI eHue BTI:/IJ'ICHa U U3y4eHue 1 0 1 Bubmmorexa LIOK
yqv i 26.10.2023 | https://m.edsoo.ru/7f41837c
€ro CBOMCTB»
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Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK

o merunbyramuen-1,3. Homyienne 09.11.2023 | https://m.edsoo.ru/7f41837c
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
AlleTuneH — MpoCTeUIuii 16.11.2023 | https://m.edsoo.ru/7f41837¢
MIPEJICTAaBUTENb AJTKHHOB
11 Brrunciienus no ypaBHEHHIO bubnuoreka [JOK
XUMHUYECKON pEeaKIuu 23.11.2023 | https://m.edsoo.ru/7f41837c
12 ApeHbl: 6EH30J1 ¥ TOTYOJL. bubnnorexa [JOK
ToKCHYHOCTH apeHOB 30.11.2023 | https://m.edsoo.ru/7f41837c
I'eneTnueckas cBs3b
13 YTJIIEBOAOPOIOB, TPHHAICIKANTUX K bubamorexa [JOK
07.12.2023 | https://m.edsoo.ru/7f41837¢c
Pa3IUYHBIM KJTaccaM
[IpupoHbIE HCTOYHHUKHN
14 YIJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnuoreka [IOK
MONyTHBIE He(TAHBIE ra3bl, HEPTh U 14.12.2023 | https://m.edsoo.ru/7f41837c
MPOAYKTHI €€ TepepadoTKu
[IpupoaHble HCTOYHUKU
15 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubnuoreka [JOK
MOIyTHBIC He(PTsIHBIC Ta3bl, HEPTH U 21.12.2023 | https://m.edsoo.ru/7f41837¢c
MIPOJIYKTHI €€ nepepadoTKu
16 KontponsHas paborta no pasaeny bubnunoreka [JOK
«YTI€BOA0POIbD) 28.12.2023 | https://m.edsoo.ru/7f41837c
[IpenenpHbIE 0JHOATOMHBIE CIIUPTHI:
17 METaHOJI ¥ 3TaHoJ1. BogopoaHas Bubmorexa OK
11.01.2024 | https://m.edsoo.ru/7f41837c
CBSI3b
18 MHOT0aTOMHBIE CITUPTBHI: bubnuoreka [IOK
STUJIEHTJIMKOJb U TJIMLEPUH 18.01.2024 | https://m.edsoo.ru/7f41837c
@DeHOo: CTPOCHHE MOJICKYIIBI,
19 ¢bu3nyeckre 1 XUMHYECKUE Bubmmorexa LIOK
25.01.2024 | https://m.edsoo.ru/7f41837c

CBOIZCTBE[, MMPUMCHCHUC
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Anpaeruapl: GopManbIaeTua u

bubmuoreka [JOK

20
areraabIerua. AeToH 01.02.2024 | https://m.edsoo.ru/7f41837c
OIHOOCHOBHBIE IPENEIbLHBIE
21 Kaﬂ OOHOBEIE KHCJIIZ)T}}IJI' MypaBbUHAS Bubmorexa TOK
P $MYP 08.02.2024 | https://m.edsoo.ru/7f41837¢
U yKCyCHast
[IpakTtuyeckas padora Ne 2.
22 «CBOMCTBa pacTBOpPa YKCYCHOM bubnmorexa LOK
pacTBopa ykey 15.02.2024 |  https://m.edsoo.ru/7f41837¢
KHCJIOTED)
CreapuHoBas 1 OJICHHOBAs
23 KHUCJIOTHI, KaK [IPEACTABUTEIIN bubmaorexa [IOK
’ pedt 22.02.2024 |  https://m.edsoo.ru/7f41837c
BBICIIMX KapOOHOBBIX KHCIIOT
Mpi11a KaK COJIH BBICIITAX
24 KapOOHOBBIX KHCJIOT, KX MOIOIIIEE bubmmorexa [OK
13 ’ B 29.02.2024 | https://m.edsoo.ru/7f41837¢
nencTere
Cnoxusie YhUpbI KaK IPOU3BOIHEIE
25 Ka 6OHOBBIE) KII/)ICJ'IOT FI/I: onnlsl bubmmorexa LOK
p - P 07.03.2024 | https://m.edso0.ru/7f41837c
CJIOKHBIX 3(hUpPOB
26 Kupsl: ruiposin3, npuMeHeHue, bubnuoreka [IOK
OHroJIOTHYECKasi POJIb )KUPOB 14.03.2024 | https://m.edsoo.ru/7f41837¢c
VYrieBopl: cocTaB, KiacCH(pHKaIus.
27 Baxneime nupeacTaBuTeNun: Eubmorexa HOK
el ' 21.03.2024 | https://m.edsoo.ru/7f41837c
III0K03a, PPyKTO3a, caxapo3a
08 Kpaxman u nemirono3a kak bubnnoreka [JOK
MIPUPOIHBIE TIOJUMEPBI 28.03.2024 | https://m.edsoo.ru/7f41837c
KonTpoapHag paboTa mo paszei
29 «Kncio 0JICO pe JKalue PR Bubmiorexa OK
PoACOACPHAll 04.04.2024 | https://m.edsoo.ru/7f41837c
OpraHUYECKUEe COCTUHEHUS
bu6mmoreka [JOK
30 AM :
HIHBE: MCTHITAMITH H T 11.04.2024 | https://m.edsoo.ru/7f41837¢
Am
31| oprammescsue sommmom BuGmiorea [1OK
p a ’ 18.04.2024 | https://m.edsoo.ru/7f41837¢c

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl
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32 benku kak npupoHble 1 bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUSI 25.04.2024 | https://m.edsoo.ru/7f41837c

33 OcHOBHbIE IOHATHUSL XUMUHU 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 02.05.2024 | https://m.edsoo.ru/7f41837c
OCHOBHBIEC METO/IBI CHHTE3a

34 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI 1 bubnuorexa LIOK

YP ! ' 16.05.2024 | https://m.edsoo.ru/7f41837c
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KosauyecTBO YyacoB DJIeKTPOHHBbIE
> Tema ypoka Konrpoabnubie | IIpakTHyeckue Aara tupposLIe
n/n Bcero H3yYeHusl o0pa3oBaTejibHbIE
padoTsbI padoThI pecypest
XUMHUYECKUH 2JIEMEHT. ATOM.

1 DneKTpoHHass KOH(PUTypalust aTOMOB. 1 0 0 bubnuoreka [JOK
BBOHBII HHCTPYKTaX 110 TEXHUKE 06.09.2023 | https://m.edsoo.ru/7f41837c
0e30IMacHOCTH.

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYeCKnX deMeHToB J1. 1.
2 MeHneneeBa, UX CBA3b C 1 0 0 bubmorexa LOK
g N 13.09.2023 | https://m.edsoo.ru/7f41837c
COBPEMEHHOM TEOpUEHN CTPOCHUS
aToMOB. BXoiHast KOHTpOJIbHAS
pabota
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX
COCIMHEHUH TI0 TpyIIaM 1
3 MepruoaaM. 3Haqei}y’1ré 1 0 0 Eubmorexa HOK
20.09.2023 | https://m.edsoo.ru/7f41837¢c
MIEPUOANIECKOTO 3aKOHA U CHCTEMBI
XUMHUYECKUX 3jieMenToB .M.
MenzeneeBa B pa3BUTUH HAYKU
Ctpoenue BemiecTBa. XUMHUUYECKast

4 CBSI3b, €€ BHJIbI; MEXaHU3MBbI 1 0 0 bu6mmoreka [JOK
00pa3oBaHUs KOBAJICHTHOW CBSI3H. 27.09.2023 | https://m.edsoo.ru/7f41837c
Bopoponnas cBs3b
BanenTtHoCTS.

DneKTpooTpULaTeIbHOCTh. CTEneHb
5 okucienus. BemecTsa 1 0 0 Bubmiorexa OK
04.10.2023 | https://m.edso0.ru/7f41837c
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHHUS
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Ilonsatue o AUCTICPCHBIX CUCTEMAxX.

bubmuoreka [JOK

0 MeTHHHEIe i KOMIOMTbIE PACTBOPEL. 11.10.2023 | https://m.eds00.ru/7f41837¢
MaccoBasi 10Jis1 BEIIECTBA B PacTBOPE
Knaccugukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COCANHEHUMN. bubnuorexa [JOK
['eneTnyeckast CBsI3b HEOPraHUUECKHUX 18.10.2023 | https://m.edsoo.ru/7f41837¢c
BEIIECTB, PAa3JIMYHBIX KJIACCOB
Knaccudukanus xumMmuueckux
peakuuii B HEOPraHU4YECKON 1
3 OpraHUYECKON XUMHH. 3aKOH bubnuorexa [JOK
COXpaHEHHsI MaCChl BEIIECTB; 3aKOH 25.10.2023 | https://m.edsoo.ru/7f41837¢c
COXpaHEeHHS U TPEBPAIICHUS YHEPTUN
MIPH XUMUYECKHX PEaAKIIHIX
9 Ckopoctb peakiuu. OOpaTumMblie bubnuoreka [IOK
peakiuu. XUMHYECKOe paBHOBECHE 08.11.2023 | https://m.edsoo.ru/7f41837¢c
[TpakTueckas padota Ne 1.
10 «Bnustaue pa3auvHbIX (GaKTOPOB Ha bubmorexa [TOK
. 15.11.2023 | https://m.edsoo.ru/7f41837¢
CKOPOCTh XUMUYECKOU pEaKIIum»
DNEeKTpOIUTHYECKAs TUCCOLIUAIHS.
[TonsiTHE O BOJIOPOAHOM HOKa3aTelie
11 (pH) pactBopa. Peakunu HOHHOTO bubmorexa HOK
22.11.2023 | https://m.edsoo.ru/7f41837c
oOMeHa. ['uaposin3 opraHu4ecKux u
HEOPraHMYECKUX BEILEeCTB
OKHCAUTENHEHO-BOCCTAHOBUTEIHHBIC
12 peakuuu. [ToHsTHE 00 2IIEKTpOIHM3E bubmorexa HOK
N 29.11.2023 | https://m.edsoo.ru/7f41837c
pacIiaBoB U PacTBOPOB COJIEi
13 KonTponpHas pabota no pazaeny bubnuoreka [IOK
«TeopeTndyeckre OCHOBBI XUMHUM» 06.12.2023 | https://m.edsoo.ru/7f41837¢c
Mertabl, UX MOJIOKEHHUE B
14 Ilepnoauueckoii cucreme bubnuoreka [IOK
XUMHUUYECKUX aemeHToB Jl. U. 13.12.2023 | https://m.edsoo.ru/7f41837¢c

MeHpeneeBa u 0COOEHHOCTHU
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cTpoeHust aromoB. O0mIme
(bu3nUecKrue CBOWCTBA METAJIJIOB

CmtaBsl METAJUIOB.

bubmuoreka [JOK

1> MEKTPOXIMHUIECKHI PSiA 20.12.2023 |  https://m.edsoo.ru/7f41837¢
HaINPsDKCHUN METAIIJIOB
XUMHYECKHE CBOMCTBA BAYKHEHIITUX

16 METaJJIOB (HaTpUil, Kaui, KaJlbLUi, bubnuorexa [JOK
MarHui, aJroMUHUI) U UX 27.12.2023 | https://m.edsoo.ru/7f41837c
COCJIMHEeHU I

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU bubnuorexa [JOK
Y UX COCTUHECHUM 10.01.2024 | https://m.edsoo.ru/7f41837c

18 XuMHYECKHe CBOMCTBA IIMHKA, bu6moreka [IOK
J)KeJie3a U UX COeIUHEHUN 17.01.2024 | https://m.edsoo.ru/7f41837¢
[IpakTueckas padora Ne 2.

19 "Penrenne skciepuMeEHTAIBHBIX bubnmorexa [JOK

24.01.2024 | https://m.edsoo.ru/7f41837¢c

3a7a4 1o teme «MeTauiel»"
Hewmeransl, ux mosioxeHue B
[Tepuonnueckoii cucreme

20 XUMHYECKUX anemeHnToB Jl. W. bubmorera [IOK

31.01.2024 | https://m.edsoo.ru/7f41837c

MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB
®u3nYeCKre CBOMCTBA HEMETAIJIOB.

21 AmtoTponust HeMeTauioB (Ha bubmuoreka [JOK
npuMepe Kuciopoaa, cepol, pochopa 07.02.2024 | https://m.edsoo.ru/7f41837c
U yTIIepo/ia)

29 XUMHYECKHE CBOMCTBA raJIOTCHOB, bubmuoreka [JOK
Cepbl U UX COECTMHEHU 14.02.2024 | https://m.edsoo.ru/7f41837¢

23 XuUMHYECKHE CBOMCTBA a30Ta, bu6mmoreka [JOK
docodpa 1 UX coeTMHEHHI 21.02.2024 | https://m.edsoo.ru/7f41837c

24 XUMHUYECKUE CBOMCTBA yriepo/a, bubnunoreka [JOK
KPEMHHS U UX COEAUHEHUIN 28.02.2024 | https://m.edsoo.ru/7f41837c
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o5 [IpuMeHeHne BaKHENIINX 1 bubnnorexa [JOK
HEMETAJIJIOB ¥ UX COCTMHEHUI 06.03.2024 | https://m.edsoo.ru/7f41837c
O060011IeHNEe U CUCTeMAaTH3AIHS
3HaHui no teme «Hemeramab.

26 Boruncnenus no ypaBHEeHUsIM 1 brbmmorexa LOK

. 13.03.2024 | https://m.edsoo.ru/7f41837c
XUMHYECKUX PEaKIUi U
TEPMOXHUMHUYCCKHUE PACUETHI
[IpakTnueckas padbora Ne 3.
27 «Pemenne 3KCIIepuUMEHTATEHBIX 1 bubmorexa HOK
20.03.2024 | https://m.edsoo.ru/7f41837c
3ana4 no teme "Hemeranist"»

28 KontponsHas pabota no temam 1 bubnuorexa [JOK
«Metame» 1 «HemeTarmisy 27.03.2024 | https://m.edsoo.ru/7f41837c
Heopranudeckne n opraHndecKue

29 KucnoTel. Heoprannyeckne u 1 bubamorera LOK

03.04.2024 | https://m.edsoo.ru/7f41837c
OpraHWYECKHUE OCHOBAHUS
AmboTepHbIe HEOpraHU4eCKHUe U

30 OPraHU4YeCKUE COCTUHEHUS. 1 bubnuoreka [IOK
['eHeTnyeckast CBSI3b HEOPraHUYECKHUX 10.04.2024 | https://m.edsoo.ru/7f41837c
Y OpPraHMYeCcKUX BEIeCTB
Ponp xumun B oGecrieueHun

31 AKOJIOTUYECKOM, SHEPreTUUYEeCKON 1 1 bubnuoreka [JOK
MUIIEBOM 6€30MacHOCTH, Pa3BUTUHU 17.04.2024 | https://m.edsoo.ru/7f41837c
MEUITHBI
[IpencraBienust 00 OOMIKUX HAYYHBIX

32 H;)I/III{[uI/InaX HpOMBIHJJII;IHHorqu 1 bubmorexa HOK

. 24.04.2024 | https://m.edsoo.ru/7f41837c
MOJIy4EHUs] BOKHEHIIINX BEIIECTB

33 YenoBek B MUPE BEILIECTB U 1 bubnuoreka [IOK
MaTepHUaJIoB 15.05.2024 | https://m.edsoo.ru/7f41837¢c

bu6mmoreka [JOK

34 XMMIS 11 3I0pOBBE HeoBeKa L 22.05.2024 | https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocsemenne
* Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111eCTBO

«M3parenscTBO «lIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
["abpuensH, Cnaaxos: xumus 10-11 knacc. MeToauyeckoe nocodue K

yuebnuky O. C. I'abpuensna. Beprukans. ®I'OC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mmoteka IIOK https://m.edsoo.ru/7f41837c



