MUHHUCTEPCTBO NIPOCBEINIEHUA POCCUICKOM ®EJIEPAIIIN
JenapramenT o0pa3oBanus UBaHoBcKo# 00/1acTH

MyuuuunaabsHoe oOpazoBanue « POIHMKOBCKHI MYHHMUMIIAJTbHBIA PAlOH»

MyHuumnnajabHoe 01/1:KeTHOe 00111e00pPa30BaTe/IbHOE YUPeKIeHue

cpeaHsis mKoJa Ne2

YTBEPXIEHO

e JaroruueCKuM
coBetoM ot 30.08.2024

Hupexrop
(M.IO.AnnpesiHOBa)

[Ipukaz Ne120 ot «30»
aprycra 2024 r.

PABOYAS ITPOT'PAMMA

yueOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»

s ooygaromuxces 10 —11 kmaccos

Ponnuxn, 2024



HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XuMHUK Ha YpOBHE CpeHEro o0miero oopa3oBanus papadboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBanuu B Poccuiickoit
Odeneparun», TpeOOBaHMWA K pe3yldbraTaM OCBOEHHUS ¢enepalbHON  00pa3oBaTeIbHON
nporpammel cpennero oduiero oopazoanust (OOII COO), npeacrasinennsix B denepanbHoM
rocyaapcTBeHHOM oOpaszoBarenbHOM ctaHmapte COO, ¢ yuérom Konmenmuu mpemnogaBaHus
yueOHOro mpeamera «XUMHsS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit denepanuu,
peaIn3yronMX OCHOBHbIE 00OPAa30BaTEIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MOJ0XKEHUN «CTpaTerun
pa3Butus BocniuTanus B Poccuiickort ®deaeparuu Ha nepuoya ao 2025 roma» (Pacropsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOAOB K pa3pabOTKE NporpaMMbl HO XHWMHH, K OMNPEIEICHHUIO OOIIeH
CTpareruu oOy4eHus, BOCIIMTAHUS U Pa3BUTHs, 0OyUaAIOIIUXCS CPEICTBAMHU yueOHOTO MpeaMeTa
«Xumus» s 10—11 kmaccoB Ha 0a30BOM YPOBHE COCTABWIJIM KOHIICTITYQJIBHBIC MOJIOKEHUS
®I'OC COO o0 B3aMMOOOYCIOBIEHHOCTH LEJNEH, COmepkKaHUs, PpEe3YyJIbTaTOB OOy4YeHUsS U
TpeOOBAHMI K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHUE, [OJIYyYaeMO€ BBIIYCKHHMKaMU  00nIeo0Opa3oBaTesIbHON
OpraHu3alliM, SBJIAETCS HEOThEMJIEMOM 4YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAOIIMM 3TAllOM pEeau3alMi Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIMX LEJIOCTHOM CHUCTEME XUMHUYECKOro OOpa3oBaHHsl. OTHU IIEHHOCTU
KacaroTCsl MO3HAHMS 3aKOHOB MPUPOAbI, (hOPMUPOBAHUS MHUPOBO33PEHHUS M OOIIEH KYJIbTYpbI
YEeJIOBEeKa, a TaKXKEe DSKOJIOIMYECKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
npupoaHou cpene. Peanusyercs xumudeckoe oOpazoBaHre 00y4yarolUXCsl HA YPOBHE CPEIHETO
oO1rero oOpa3oBaHMs CPEeICTBAMHM y4E€OHOro mpeaMera « XUMHs, COAECPKAHUE U MOCTPOCHUE
KOTOPOTO OINpPEAENICHbl B MNPOrpaMMe MO XHUMHH C YYETOM CHEHU(PUKH HAYKH XUMHH, €€
3HAYEHUS B MO3HAHUM MPUPOJIBI U B MATEPUAIIBHON KU3HHU OOIIECTBA, a TAKXKE C YUETOM OOIIUX
1eieil ¥ NPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSSHUE CUCTEMBI CPEHEr0 OOIIEro
oOpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAYyK UIPAET 0COOYIO0 POJb B COBPEMEHHOMN
IMBWIN3ALMK, B CO3JJaHWM HOBOM 0a3bl MaTrepuaibHOU KyabTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMHUpOBaHUE PALIMOHATBHOTO HAYYHOTO MBIIUICHHS], B CO3/IaHUE 1IEJIOCTHOTO MPEICTABICHUS
00 OKpyKaroleM MHUpPE KaK O €IMHCTBE MPUPOMBI U YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BEIIECTBEHHOIO0 COCTaBa OKPYXKAIOIIET0 MUPa, OCO3HAHUS B3aUMOCBSA3U
MEXIy CTPOCHUEM BEIIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH OOJIACTIMU MTPUMEHEHUS.

TecHO B3aMMONEWCTBYST C JPYTMMHU €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajia
HEOTHhEMJIEMON YacTbl0O MHUPOBOM KyIbTypbl, HEOOXOIMMBIM YCIOBHEM YCIELIHOTO Tpyda U
XKU3HHU Kaxa0ro wieHa obuiectsa. CoBpeMEHHAsl XMMUSI KaK HayKa CO3MAATesbHas, KaK Hayka
BBICOKMX TEXHOJIOTMI HallpaBjieHa Ha pelieHHe I00ajJbHbIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS
YEeJOBEUYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHUINEBOM, HSKOJIOTHYECKOM O€30MacHOCTH U
OXpaHbl 3I0POBbS.

B cooTrBeTrcTBUM C OOHMIMMHU IIEISIMU W TOPUHIMIIAMH CPEIHEro O0OIIero oOpa3oBaHUS
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb U3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIECTBEHHO Ha OOILEKYJIBTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOIUMYIO UM JJIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKJIIOYEHHUS B JKH3Hb COLUYMA,
IPOAOKEHHUST 00pa3oBaHUs B PA3jIMYHBIX O0JIACTSAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C
XAMUEH.

CocraBmsOmMUMH  TIpeaMeTa «XUMUs» SBISAIOTCS 0a3oBble Kypchl — «Opranuueckas
xumus» U «OO011as U HeopraHuyeckasi XMMHs, OCHOBHBIM KOMIIOHEHTOM COZEpPKaHUs KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HayKH: CUCTEMa 3HAHUM 110 HEOPTaHUYECKON XMMUH (C BKIFOUCHUEM
3HaHUHN U3 00IIe XMMHUU) U OpraHudyeckor Xxumun. opMHUpPOBAHUE JAHHOW CUCTEMbl 3HAHUU
Ipy U3Y4YEHUHM MperMeTa 00ecrneyrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHATUI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conepxanusi KypcoB — «Opranuueckas XuMmusi» U «O01ias 1 HeopraHuyeckas
XUMUS» CPOPMUpOBaHA B MPOrpaMMe M0 XMMHH Ha OCHOBE CUCTEMHOTO MOAXO0Ja K U3YUYEHHIO
y4eOHOro Marepuana u OOyCJIOBJIE€HA HMCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONPENENIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMHUHU BEIIECTBA



paccMaTpyBaOTCA HA YPOBHE KIIACCUYECKOM TEOPHUM CTPOEHUS OPraHUYECKUX COEAUHEHHH, a
TaKKE€ Ha YPOBHE CTEPEOXMMHUYECKUX WM JJIEKTPOHHBIX NPEICTABICHUN O CTPOCHHM BEIECTB.
Ceenenust 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCA B PAa3BUTUM — OT YIJIEBOJOPOJOB JO
CJIIOXKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHHMH. B Kypce opraHM4eckol XMMHUH MOIY4arOT
pa3BuTHE C(OPMHPOBAHHBIE HAa YpPOBHE OCHOBHOIO 00mIEro oOpa3oBaHWs MNEPBOHAYAIbHBIE
IPEJCTABICHUS O XUMHUECKOH CBSI3U, KJIacCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBONCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON PEAKIINH.

[Ton HOBBIM yIJIOM 3peHHsI B MpenMere «XuMus» 0a30BOTO ypOBHS paccMaTpUBaeTCs
U3yUYEHHBI HAa YPOBHE OCHOBHOTO 00m1Iero oOpa3oBaHHMS TEOPETUYECKUNW Marepual u
(akTOIOTHUECKUE CBEJICHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0111as1 1 HeopraHu4eckass XuMHUs» O0yUYaroIIUMCS TPEIO0CTABISETCS BO3MOKHOCTh 0CO3HATh
3HAYEHUE MEPUOJIHYECKOIO 3aKOHA C OOMIETEOPETHYECKUX M METOAOJIOTMYECKHX MO3ULHUH,
IyOXKe TOHATh HCTOPHUYECKOE W3MEHEHHe (YHKIMM 3TOr0 3akoHa — OT 00o0Imaromei 10
OOBSCHSIOIIEH W MPOTHOZUPYIOIICH.

Envnas cucrteMa 3HaHWM O BAXKHEWINIMX BEHIECTBAX, UX COCTABE, CTPOCHHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUYECKHUX PEAKLHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
noronHsieTcs B Kypcax 10 m 11  kjmaccoB 3reMeHTaMu  COAEpKaHUS, HMEIOIIUMHU
KyJAbTYPOJOTUYECKMH M TNPUKIAJHOM Xapakrep. OTHU 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHH C JAPYTMMH HAayKaMH, PACKPBIBAIOT €€ pPOJb B ITO3HABATEIBHOM U
NPAKTUYECKON JEATENHbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHHUS K IPOLIECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIIOKEHUM XUMUU, TOMOTalOT BBIMTYCKHUKY
OpUEHTHUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBICIIMBATh MH(POPMALIUIO U MPUMEHATH €€ JJIsl OTOJHEHUS 3HAHUH, pEeIICHUs
WHTEIUIEKTYAIBHBIX U DKCIIEPUMEHTAJIBHBIX HMCCIEI0BATEIbCKUX 3a7ad. B memom conep:kaHue
y4eOHOro npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YUEHHUS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHYECKON OCHOBBI JJIsI TOHUMaHUsl PUIOCO(CKUX HAEH, TAKUX KaK:
MaTepUaJIbHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHUYeCKOTO MHUpa, OOYCIOBIEHHOCTh CBOICTB
BEIIECTB HMX COCTAaBOM M CTPOEHUEM, IIO3HABAEMOCTh NPUPOAHBIX SBJIECHUW NYyTEM
DKCIIEPUMEHTAa W PEIICHUS MPOTHUBOPEUUNA MEXKIY HOBBIMU (haKTaMU U TEOPETHUYECKUMHU
NPENNoChUIKAMHU, OCO3HAHHME POJM XWMHHM B PEIICHUH SKOJOTMYECKUX MpoOieM, a TaKkKe
npoOieM cOEepekeHUs HHEPreTUYECKHX PECYPCOB, ChIPbs, CO3JaHUSl HOBBIX TEXHOJOTHUUA M
MaTepHUasoB.

B mnnane pemeHus 3anad BOCHUTAHMS, Pa3BUTHS M COLMANM3alMU  OOYyYaroIIUXCs
OPUHATBIE MPOTrPaMMOIl MO XMMHUU MOIAXOAbl K OIPEAENICHUIO COIEpkKaHUS M IMOCTPOCHUS
npenMeTa MpeaycMaTpuBatoT (OPMUPOBAHUE YHUBEPCATbHBIX YUEOHBIX EUCTBHUM, UMEIOIINUX
0a30BO€ 3HAUEHUE I PA3IMYHBIX BUJOB JESITEIBHOCTU: PEIICHHs MPoOIeM, OUCKa, aHan3a
U 00paboTkM HH(POpPMALMK, HEOOXOAUMBIX JII NPHOOPETEHHS ONbITa MPAKTUYECKOW U
MCCIIE0BATENBCKON IESITENBHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B IIO3HAHUN XUMHH.

B npakTuke npenojaBaHus XUMHUM KaK HA YPOBHE OCHOBHOI'O 00I1IET0 00pa3oBaHUs, TaK U
HAa YpOBHE cpeAaHero oOmero oOpa3oBaHus, TNpPHU ONPEACICHUH  COJEPKATEIbHON
XapaKTEPUCTUKU LEJIe W3y4YEHUs NPEIMETa HAMPABICHUEM IEPBOCTENEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TpHU3HAETCI (QOPMUPOBAHME OCHOB XMUMHUYECKOM HayKM Kak o0yactu
COBPEMEHHOIO €CTECTBO3HAHMS, NMPAKTUYECKOW NEATEIbBHOCTH YEJIOBEKa M KaK OJHOIO H3
KOMIIOHEHTOB MHUPOBOM KyJabTypbl. C METOOAWYECKOW TOYKM 3PEHUS TaKOM NOAXOH K
ONPENEIICHUIO LIETIEH N3YUYEHHUS MPEIMETA SIBISETCS BIIOJIHE ONPABIaHHBIM.

CormmacHO TaHHOW TOYKE 3PEHUS INIABHBIMU LEISMH W3YUYEHHUs MpeaMeTa «XUMHsD» Ha
6a3zoBoM ypoBHe (10 =11 kJ1.) siBASIFOTCSL:

e (GopMHUPOBAaHME CHUCTEMbl XHUMHUYECKHUX 3HAHMM KakK BaKHEHIEH cocCTaBIsIoNIeh
€CTECTBEHHO-HAyYHON KapTUHBI MHpPA, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIE MOHATHS,
(byHlaMEeHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U
NOHUMaHUE CYUIHOCTH JOCTYIHBIX OOOOIIEHHII MHPOBO33PEHUECKOrO Xapakrepa,
O3HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS,

e (QopmMupoBaHHe U Pa3BUTHUE MPEICTABICHUNA O HAYYHBIX METOJAaX MO3HAHUS BEIECTB U
XUMUYECKUX pPEaKIUi, HEOOXOIUMBIX ISl IPUOOPETEHHs] YMEHU OpPUEHTHPOBATHCS B



MUpE BEIIECTB M XUMUYECKHUX SBICHUIA, UMEIOIUX MECTO B IPUPOJIC, B MPAKTUUECKON 1
MMOBCEAHEBHOM JKU3HU;

® pa3BUTHE YMEHHM U CIOCOOOB [EATENbHOCTH, CBA3AHHBIX C HaONIOACHUEM W
OOBSICHEHHEM XHMHYECKOTO JKCIEPUMEHTa, COOJIOCHHEM TpaBHJI OE30MacHOTO
oOpaIieHusi ¢ BeIeCTBaMHU.

Hapsiny ¢ atum, comepkarenbHasi XapakTepUCTUKa eIed U 3a7ad U3yueHus MpenMera B
nporpaMMe Mo XMMUHU YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH MPUOPUTETAMU
B CHUCTeMe cpeaHero obOmiero oOpa3zoBanusi. CerofgHss B MNPENOJaBaHUM XUMHUHM B OOJbIIEH
CTeMeHH OTHAETCs TMPENNOYTEeHHE MPAKTHUECKOM KOMIIOHEHTE COJEpKaHUs OOydeHHUs,
OpPUEHTUPOBAHHON Ha TOJATOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTebHOM  OpraHu3alluu,
BJIAJICIONIETO HE HAOOpPOM 3HaHMM, a (PyHKIHOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMH U
YMEHUSMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHHS UX B PEATbHOW KU3HU I PEIICHUS
MPAKTHYECKHUX 3a]1au.

B cBi3m c 3TEM Tpu U3ydeHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEe 3HAYCHUE
IpUOOPETAIOT TaKUe MU U 33/1a4H, KaK:

amanrtanus  0oOydyaromuxcs K  yCIOBHSM  JAWHAMUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMupoOBaHUE WHTEIICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOH K CamMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEILHOMY TMPUHATAIO TPAMOTHBIX pEHNICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMEHEHUEM;

dbopmupoBaHue y OOy4arOIIMXCS KIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIIETECHIIUH),
UMEIONINX YHUBEPCATBbHOE 3HAUCHUE IS PA3TUYHBIX BUAOB JEATEIBHOCTU: PEIICHUs MPOOIeM,
MOUCKa, aHaimu3a W o0paboTku wuHPOpPMAIMK, HEOOXOAMMBIX Jii NPUOOPETEHHS OIbITa
JESITEIbHOCTH, KOTOpash 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUHM XMMHHU, & TAK)KE JJST OICHKHU C
MO3UIIMI  DKOJIIOTUYECKOW Oe30MacHOCTH XapaKTepa BIUSHHUS BEIIECTB U XUMHYECKHUX
MPOIIECCOB Ha OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEIY;

pa3BUTHE TTO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH
00y4aroIuXcs: CHOCOOHOCTH CAMOCTOSITENBHO NPHOOpETaTb HOBBIE 3HAHUS 10 XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMHU, UCTIOIH30BATh COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUH I TTOMCKA M aHaln3a yueOHON U HayYHO-TIOMYJISIPHON HHPOPMAIUA XHMHYECKOTO
COJIepIKaAHUS;

dbopMupoBaHUE U Pa3BUTHE Y OOYJAIOIIUXCS ACCOMUATUBHOTO ¥ JIOTHUECKOTO MBIIUICHHUS,
HaOMIONATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, NPH TNIAHUPOBAHUH M TIPOBEICHUN XUMHUYECKOTO IKCTIEPUMEHTA,;

BOCIIUTaHHE Yy OOyYarommxcs yOeKIEHHOCTH B TYMaHHUCTHYECKON HampaBIE€HHOCTU
XUMHH, €€ BaXHOW PpOIM B  pEIICHWH [OOANBHBIX  TPOOJIEM  palloHaIbHOTO
IPUPOJIOTIONIB30BAHNS, TOIMOJHEHUSI YHEPIeTUYECKUX PECYpCOB M COXPAaHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEpeXHOTO OTHOIICHUS K TPUPOAEC M CBOEMY
37I0POBBIO, a TAKXKE MPUOOPETEHHUS OTBITA UCIIOIB30BAHUS TOTYYCHHBIX 3HAHUN ISl IPUHSATHUS
I'PaMOTHBIX PEIICHUH B CUTYAIUAX, CBI3aHHBIX ¢ XUMHUYCCKUMHU SIBJICHUSMHU.

B ydueOHOM miaHe cpeaHero oOriero oOpa3oBaHus MpeAMET «XUMUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPEAMETHOM 00nacTn « EcTeCTBeHHO-HAyYHBIE TPEIMETHI.

O01ee uncio 9acoB, OTBEACHHBIX ISl U3YYCHHSI XUMHUH, Ha 0a30BOM YPOBHE CPEIIHETO
oO1ero oOpa3zoBaHus, coctapisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11
kiacce — 34 gaca (1 yac B HeZleJ0).



COAEPKAHUE OBYUYEHUA
10 KJTACC
OPTAHUYECKAS XUMUA

Teopernyeckre OCHOBBI OPraHMYeCKON XUMHUHU

[IpenMeTr opraHMYecKOr XUMHH: €€ BOBHUKHOBEHHE, PA3BUTHUE U 3HAUYCHHUE B MOIYYEHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUS OpraHMYECKuX coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble mnonoxkeHUs. CTpyKTypHbIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.
T'omonorus, n3omepus. XUMUYECKasi CBSA3b B OPraHUYECKUX COCAUHEHHSX — OJMHAPHBIE U
KpaTHBIE CBA3U.

[IpencraBinenne 0  KiIaccCU(pUKAUU  OpraHMYecKux  BemiecTB. HomeHkmarypa
OpraHUYEeCKUX COCIUHEHMM (CUCTeMaTH4ecKas) U TPUBUAIBHBIE Ha3BaHMUS BaKHEHIIMX
IPENCTABUTEIIEH KIAaCCOB OPTaHUYECKUX BEILIECTB.

DKCIIEpUMEHTAIbHBIE METO/Ibl U3YyUEHHS BEIIECTB M UX MPEBPALICHUI: O3HAKOMIICHHE C
oOpa3liaMy OpraHMYeCKUX BEIIECTB U MaTepuallaMi Ha UX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpraHWYEeCKUX BEIIECTB, HAOIIONEHUE U OINHUCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO OPTraHWYECKUX BEIIECTB MpPU HarpeBaHuW (IUIaBIeHHE, OOYIJIMBaHUE W
TOPEHUE).

YrieBoaopoasl

AJIKaHbI: COCTaB U CTPOEHUE, FOMOJIOTHMUECKHN psAA. MeTaH W 3TaH — NpOCTEHIIne
MPEICTABUTENN AJIKAaHOB: (U3MUECKUE W XUMHUYECKHE CBOMCTBA (pEaKIMU 3aMEIICHUS U
TOPEHUs ), HAXOXKJIEHUE B IPUPOJIE, MOTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKUN PSAN. DTUIIEH U MPONUJIEH — MIPOCTEHIINE
MPEICTAaBUTENN AJIKEHOB: (PU3MYECKHUE U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
raJIOTeHUPOBAHUS, THAPATAIlUU, OKUCIICHUS U TIOJMMEPU3AIUH ), TOTyYCHUE U MPUMEHEHHE.

Ankanuensl: Oyranauen-1,3 u metwnOyragueH-1,3: cTpoeHHe, Ba)KHEUIIINE XUMUYECKHUE
CBOICTBA (peakius monuMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHUS, TOMOJIOTMUECKUH psia. AUETUIeH —
MPOCTEHUINNI TPEICTABUTENb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NUECKHE U XHUMHUYECKUE
CBOMCTBA (peakuuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIUU, TOPEHUs), TIOJIyUYEHUE U
MIPUMEHEHUE.

Apensl. benson: cocrta, crpoeHue, (puzmyeckre W XUMUYECKHE CBOMCTBa (peakiuu
rajoreHUpOBaHUs U HI/ITpOBaHI/IH) IIOJIy4YEHHUE W NpPUMEHEHHE. lonyon: cocmas, cmpoeHue,
Qu3suuecKkue u xumuyecKue ceotUCmea (peakyuu 2an02eHUpoS8anus U HUMpo8aHus), noiyyeHue u
npumenenue. 'TOKCMYHOCTH apeHOB. [eHernueckas CBsA3b MEXAY YIVIEBOAOPOLAMH,
MIPUHAJICKANTUMHI K Pa3IUYHBIM KJIACCaM.

[IpupoanHbie HCTOYHUKHU YIIIEBOAOPONOB. [IpupoaHbIil Ta3 U MOMyTHBIE HEPTIHBIC Ta3bl.
Hedptr u e€ mnpoucxoxnaenune. CrnocoObl mepepabOTKu HepTH: TeperoHka, KpeKUHT
(TepMUYEeCKUi, KaTaIUTUUECKuH), muponus. [IpoaykTel nepepadoTku HEPTH, X MPUMEHECHUE
B IIPOMBITIUICHHOCTH U B ObITY. KaMeHHBII yroibh ¥ MPOAYKTHI €T0 MepepadoTKH.

DKCIEpUMEHTAJIbHBIE METO/bl U3yUYEHHS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMIICHHE C
oOpasiiamMu TIacTMace, KayqykoB U pe3uHbl, Kojutekiuu «Hedtb» u «Yromwy, MmonenrpoBanme
MOJICKYJI YTJIEBOJIOPOJOB U TaJOTCHONMPOM3BOMHBIX, TPOBEACHNUE NPAKTHYCCKOW PaOOTHI:
IIOJIyYEHHE DTUJICHA U U3yYEHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Beluucinenuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU TO0 HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

KucJiiopoacoaep:xaime oprannyeckue coeAUHEeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeTaHON W ATaHON: CTpOeHHE, (U3NYECKHUE U
XUMHUYECKHE CBOMCTBA (PEAKUMU C aKTUBHBIMU METAJJIaMH, FaJOr€HOBOAOPOJAMHU, TOPEHUE),
IIpUMEHEHUE. BomoponHble CBA3M MEXAY MOJIEKYlIaMu CHUPTOB. /[lelicTBME MeTaHOna W
ATaHOJAa HA OPTaHNU3M YEJIOBEKA.

MHoOrOaTOMHBIE CHHUPTHIL. OTWICHIIMKOIb W TIUIEPUH: CTpOeHUe, (U3MYECKUe u
XUMUYECKHE CBOWMCTBA (B3aUMOJIEHCTBHE CO LIEJIOYHBIMUA METAJIIaMU, KAU€CTBEHHAs! PeaKLUs




Ha MHOTrOaTOMHbIE cnupThl). JleficTBUe Ha opraHu3M uesoBeka. [IpumeHeHue ruuepuHa U
ATUJICHIIIUKOJISL.

@deHo: CTPOCHHE MOJICKYNbl, (U3MYECKUEe W XHUMHYECKHe CBOMCTBA. TOKCHMYHOCTH
dbenona. [Ipumenenue deHoma.

Anpaerunibl U kemowusi. DopMmanbAeTU], aleTadbIeTHl: CTpPOCHUE, (PU3NUECKUE U
XUMUYECKHE CBOWCTBA (PEaKIMM OKHUCJICHHS U BOCCTAHOBJICHHS, KaueCTBEHHBIC PEaKIUM),
NOJTy4YEeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeJiebHbIE KapOOHOBBIE KUCIOThI. MypaBbuHAsl U YKCYCHAsI KUCIOTHI:
CTpoeHue, (pU3MYEecKue M XHUMHYECKHE CBOMCTBa (CBOMCTBa, 0OIIME JUIsl Kiacca KHUCIOT,
peakius dTepuduKanum), noydeHue u npuMmenerre. CTeapuHoBasi M OJIEMHOBAsI KUCJIOTHI Kak
IPEICTAaBUTENIM BBICIINX KapOOHOBBIX KUCJIOT. Mbllla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOKHBIX 3(DUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYrieBobl: cocTaB, KiaccuduKalus yrieBoaoB (MOHO-, TU- U ToJaucaxapusl). [Troko3a —
MPOCTEUIINI MOHOCAXapua: 0COOCHHOCTH CTPOCHHSI MOJICKYNbI, (PU3NUYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcugom meau(ll), oxucieHue aMMHaYHBIM PACTBOPOM
okcuaa cepedpa(l), BoccraHoBieHHE, OpOKEHHE IUIIOKO3bI), HAXOXKIEHUE B MPHUPOJIE,
npuMeHeHue, onosnorudeckas poiib. @orocunTe3. OpyKTo3a KaK U30Mep IIIFOKO3bI.

Kpaxman u nemmtonosa kak npupogHsie noiuMmepbl. CTpoeHne Kpaxmaia U eJITION03bI.
duznueckre 1 XUMUYECKUE CBOMCTBA KpaxmMasia (THUIPOIu3, Ka4YeCTBEHHAs PEAKIIHsI C HOIOM).

OKCHEepUMEHTAIbHBIE METOAbl W3YYECHHS BEIIECTB M MX MPEBPAICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OIHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHbBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcujaoMm wmeau(ll)), MHOrOaTOMHBIX
cnupToB (B3auMojielicTBHe TuilepuHa ¢ rugapokcuaom Mmenu(ll)), anpaerunoB (okuciaeHue
aMMUa4HbIM pacTtBopoM okcuya cepedpa(l) u rumpoxcumom wmenu(ll), B3ammoneiicTBue
Kpaxmajga ¢ HOJOM), MPOBEICHUE NPAKTHYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3anaun.

Boluucienuss mo ypaBHEHHIO XUMHUYECKOW peakimuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMU O HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MIPOAYKTOB PEAKIIHH).

A3zoTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMMHOKHCIIOTBI Kak amM(pOTEpHbIE OpraHWYecKue coeauHeHus. @Duznueckue W
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIOT. [lenTubr.

benku kak mpupoHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBA OEJKOB: THAPOJIN3, JEHATypalus,
Ka4eCTBEHHBIC PEeaKITNU Ha OCIIKU.

DOKCEpUMEHTAIBHBIE METOJIbI M3YYCHHs BEIIECTB M WX TMpEBpaIeHUi: HaOMIoNeHue 1
OMHCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OETKOB MpPU HArpeBaHWM, IIBETHHIC
peaKIu OSIKOB.

BricokoMoJieKy/IsIpHbIE COeTUHEHM S

OcCHOBHBIE TIOHSTHS XHUMHH BBICOKOMOJICKYJSPHBIX COCIMHEHUIN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEICHb MOJMMEPHU3AINK, CPEIHSsT MoJieKylspHas Mmacca. OCHOBHbBIC
METOJIbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COSTMHEHUH — TTOJIMMEPHU3AITUS U TIOJUKOH ICHCAIIHS.

DOKCTEpUMEHTAIbHBIE METO/bI M3YYCHUS BEIIECTB U WX MPEBPAICHUA: O3HAKOMIICHUE C
oOpa3iiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YyUYEHHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIONh30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHHA, TaK |
MOHSTUH, SBISIFONINXCS CUCTEMHBIMH [UISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBeHHO-HAyYHbIC TOHSTHUS: SBJICHWE, HAY4YHBIM (DaKT, THUIOTE3a, 3aKOH,
TeOpws, aHaldW3, CHUHTE3, Kiaccuukamus, NEePUOAUIHOCTh, HAOIIONCHNE, W3MEpEHue,
AKCIIEPUMEHT, MOJICTTHPOBAHNE.



dwus3uka: Marepus, DHEPrHs, Macca, aroM, OJJIEKTPOH, MOJEKyla, JHEPreTHUeCKHM
yYpPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSTHAE BEIIEeCTBa, (PU3NIECKUE BETHMUNHBI U
SIUHUIBI UX U3MEPEHUSI.

buonorus: knetka, opraHm3M, Omocdepa, OOMEH BEIIECTB B OpraHu3Mme, (HOTOCHUHTES,
OMOJIOTMYECKH aKTHBHBIC BeIleCcTBA (OCIKU, YIIIEBOIBI, JKUPBI, (DEPMEHTHI).

['eorpadus: MuHEpabl, TOPHBIE TIOPOIBI, TIOJIE3HBIC HCKOTIAEMBIE, TOTUTUBO, PECYPCHI.

TexHOMOTHsI: MUIIEBIE MPOTYKTHI, OCHOBHI PAaIlMOHAILHOTO MUTAHUS, MOIOIIINE CPECTRA,
JICKapCTBEHHbIE W KOCMETHYECKHE IIpemapaTbl, MaTepuaibl H3 HCKYCCTBCHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI XUMUM

XuMHUUecKud d1eMeHT. ArtoMm. Snpo aroma, H30TOMBL. IEKTPOHHAs O0O0O0JIOUKA.
DHepreTUYeCKUe YPOBHH, MMOTyPOBHH. ATOMHBIC OpOHTANIH, S-, P-, d- 311eMeHThl. OCOOCHHOCTH
pacpeiesieHus: AJIIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs KOH(UTYpaIHsi aTOMOB.

Ilepuonnueckunn 3axkoH u Ilepuonmnueckas cucrema XuMuueckux siaemeHToB 1. .
MenneneeBa. Cps3p nepuonuueckoro 3akoHa W Ilepuoandeckoil cHUCTEMBbl XHUMUYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB XUMHUYECKHX 3JEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U IepuoaaM. 3HaueHHUE NEPUOJUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XUMHYECKOW CBA3U (KOBaJIEHTHAas
HETOJIApHAas W TOJspHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOU CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOpHKIN). BogoponHas cBsa3s. BaaeHTHOCTS.
DneKTpooTpUIATENbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIBl KPHUCTAJUIMYECKUX PEIIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKHU.

[TonsTe 0 nucnepcHBIX cucTemax. MICTUHHBIE U KOJUTOWIHBIE pacTBOPBI. MaccoBas A0
BEIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYeCKHX
BelecTB. [eHeTnyecKkas CBsI3b HEOPTraHMYECKUX BELIECTB, MPUHALJIEKANX K Pa3IUYHBIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamuss XUMUYECKHX pPEaklMid B HEOPraHUYECKOW u
OpraHUYeCKOM XUMHUH. 3aKOH COXPAaHEHHUS MacChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPaICHUS
SHEPTUH NPU XUMHUUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3lWyHbBIX (akTopoB. OOpaTuMbIe pEaKIlvH.
Xumnueckoe paBHoBecue. DakToppl, BIUSAIOIIKE HA COCTOSIHUE XMMUYECKOTO PAaBHOBECHSI.
[Tpunnun Jle [larense.

Onexrponutudeckas aucconuanus. CuiibHbIe U ciadble dMeKTpoiauThl. Cpena BOTHBIX
PacTBOPOB BEIIECTB: KUCJasl, HEUTpaJibHAs, IEJIOYHAs.

OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAIbHBIE METO/bl U3Y4YE€HUSI BEUIECTB U UX IMPEBPAILCHUI: JEMOHCTpALIMs
tabmun «llepuonnueckas cucrema xumuueckux sneMmeHtoB [[. M. MenneneeBa», mzydeHwue
MozieNiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWE W OIMHUCAHHWE JAEMOHCTPAIlMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3JIOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BEUIECTB C MTOMOILIBK) YHUBEPCAJIBHOTO UHAUKATOPA, PEAKLIUN
MOHHOTO OOMEHa), MPOBEIECHUE MPAKTUYECKOW paboThl «BiusHue pa3nudHbix (aKTOpOB Ha
CKOPOCTb XMMUYECKON PEAKIIUN.

Pacuérnsle 3anaun.

Pacu€Tpl 10 ypaBHEHHSIM XHMHUYECKHX pEAKIUH, B TOM YHUCIEC TEPMOXHUMHUUYECKUE
Pacy€Thl, PACYETHI C UCMOJIBb30BAHUEM MOHITHUS «MACCOBAS JOJISI BELLIECTBAY.

Heopranuyeckasi xumms



Hemeramner. Ilomoxkenue ©HemetaiuioB B llepuoamyeckord CucTeEME XUMHYECKHX
anemenToB J[. M. MeHneneeBa u OCOOEGHHOCTH CTpOEHHsS aroMoB. DuU3MUECKHUE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIUSI HEMETAIIIIOB (Ha IpUMepe KUCJIopoia, cephl, pocdopa u yriepoaa).

XHUMHUYECKHE CBOMCTBA BaKHEWINIMX HEMETa/UIoOB (rajloreéHoOB, cepbl, a3ora, (ocdopa,
yoiepoga W KpPEeMHHUs)) M HX COCIUHEHHMM (OKCHIOB, KHCJIOPOJCOACPKAIUX KHUCIIOT,
BOJIOPOJIHBIX COCTMHEHUN ).

[IprmMeHeHne BAXKHENUIIIUX HEMETAIIOB U UX COCAMHECHUH.

Mertastbl. [Tonoxkenne metauioB B [lepruogudeckoit cUCTEME XUMUYECKUX AIIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHHS EKTPOHHBIX 000J704YeK aToMOB MeTasuioB. OO1me
¢dbusnyeckue cpoiicTBa MeTauioB. CIJIaBbl METAJUIOB. DNEKTPOXUMHYECCKHUIN DSl HAPSKECHUN
METAJLIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJUIOB (HATpHM, Kajauid, KalbIMi, MarHuw,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSAUHEHUM.

OG61ue crocoOsl MoaydYeHUsT MeTaIUIOB. [IpruMeHeHne MeTaJIOB B OBITY U TEXHHUKE.

OKCIIEpUMEHTAIbHbIC METOJIbl H3YyYE€HHUS BEIIECTB U MX MPEBPAIICHUN: H3YYCHUE
KOJUIEKITMU «MeTalljibl U CIUIaBbl», OOpa3lloB HEMETAJLIOB, PENIeHHE AKCIIEPUMEHTAIBHBIX
3aja4, HaOMIOJACHHWE M OINHKCAaHHWE JEMOHCTPAllMOHHBIX M  JJAOOPAaTOPHBIX  OIBITOB
(B3auMOICCTBHE THIAPOKCHAA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIIEJIOYEH, KaueCTBEHHBIC
peaKIMy Ha KaTHOHBI METAJIJIOB).

Pacuétnrle 3amaun.

Pacuétel macchl BemecTBa WM o0bEMa Ta30B IO HU3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YUYACTBYIOIIMX B PEAKIIMM BEIIESCTB, Pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) IIPOYKTOB PEAKIIH, €CIIH OJTHO M3 BEIICCTB HMEET IPUMECH.

XUMHA U KU3HD

Ponp xumMun B 00eCTICUCHUH DKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThuu MeauuuHbl. [loHATME O HaAy4dHBIX METOAAaX ITO3HAHUSA BEIIECTB M XUMHYECKHUX
peaKIui.

IIpencrapmennss 00 OOHMIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO —ITOJYyYCHHS
Ba)KHEHUIIINX BEIIECTB.

YemoBek B MHpE BEIIECTB WM MATEPUATIOB: BAXKHEWUIIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepUajbl, KPaCKH, CTEKJIO, KEpaMuKa, MaTepHajbl ISl 3JIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECCKUE M MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 310pPOBbE YEJIOBEKA: MpaBWja MCIIOJIb30BAHUS JICKAPCTBEHHBIX MPEINAPATOB,
IpaBmJIa 0€30IMaCHOTO MCIOJIB30BaHUS MPEnapaToB OLITOBOM XHMHH B TTIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeAMETHBIX CBsI3€H MPU U3yUYECHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 HCIOIb30BaHUE KakK OOIMX €eCTeCTBEHHO-HAyYHBIX
MOHSATHM, TaK W TIOHATHUM, SBISAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4HbIH (aKT, TUMOTE3a, 3aKOH, TEOpHf,
aHaaus, CHUHTE3,  KiaccuduKaius, MIEPUOIMYHOCTD, HAOJIIONECHUE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBIICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJIa, JHEPTETUICCKUIA YPOBEHbB, BEIIECTBO, TEIO, 00bEM, arperaTHoe
COCTOSIHUE BeIIeCcTBa, (PU3NUCCKUE BEIMYMHBI M SAMHUIIBI UX H3MEPEHHUS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOoCHCTeMa, Ouocdepa, MakKpo- W MHKPOIIEMEHTHI,
BHUTaMHUHBI, 0OOMEH BEIICCTB B OpPraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHUYECKas MIPOMBIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTETBHBIX MaTEepPHUaJIOB, CEJILCKOXO3IHUCTBEHHOEC IIPOU3BOJICTBO, MTUIIEBas
MIPOMBIIIICHHOCTD, (hapMarieBTU4YeCKass MPOMBINIJICHHOCTh, MPOU3BOACTBO KOCMETHUECKUX
MpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJabTaTaM OCBOECHUS OOYYarOIIMMUCS
IIpOrpamMM CpeHero oomero o0pa3oBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM).
HayuyHo-meTonnueckoii OCHOBOM il pa3pal0OTKU IUIAHUPYEMBIX pE3ylIbTaTOB OCBOCHHUS
MPOrpaMM CPETHETO 001Iero 00pa3oBaHus ABISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/I.

B cOOTBETCTBUU C CHCTEMHO-AEATEIBHOCTHBIM IMOIXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pE3yJAbTaTOB OCBOEHHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro OOIIEero 0Opa30BaHUS
BBIJICJIEHBI CJIETYIOUIUE COCTABISIOIIHE:

OCO3HAHWE OOYYAIOITMMUCS POCCUUCKON TPaXTAHCKOW MICHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTENBHOCTH H CAMOOIPEIETIEHUIO;

HaJU4re MOTUBALIUU K O0YUYEHUIO;

L[EJICHAPABICEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIECHUN JTMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPaJAULIMA 0a30BOM HAyKH XUMHH;

TOTOBHOCTbh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCA B CBOEU JIESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMHM, MPUCYLIUMU ULEJIOCTHOW CHUCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4he MPaBOCO3HAHUS IKOJIOTMYECKOW KYJIBTYpPhl U CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTD KU3HEHHBIEC TIIaHBbI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUSA MpeaAMeTa «XHUMHs» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM W BOCIHTATEIbHON JESATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTUYECKHMH,
COLIMOKYJIETYPHBIMH, JTYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU M HJAEAJIaMH POCCUHCKOTO
IPaKJAHCKOro OOIECTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU M IpaBUJIAMU TOBEICHHS,
CHOCOOCTBYIOUIMMHU  MPOLECCAM  CaMOIIO3HAHUS, CaMOpPA3BUTHUS W HPABCTBEHHOIO
CTAaHOBJICHMSI JINYHOCTU O0YYarOIIUXCS.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS MPEeaAMETa « XUMUD) OTPaXaroT C(HOPMUPOBAHHOCTD
OMbITa MO3HABATEIIbHOM M MPAKTUYECKOW JAESITENIbHOCTH OOYyYalolMXCs MO peanu3aluuu
MIPUHSATHIX B 00ILIECTBE LICHHOCTEM, B TOM YMCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIMTAHUA:

OCO3HaHUs 00YYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEHN, YBAXKEHUS
K 3aKOHY U IIPABOMOPSAKY;

MPECTABICHUS O COLMAJbHBIX HOPMax M NpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAESATENbHOCTH NPH CO3AAHMM y4eOHBIX
MIPOEKTOB, PEIICHUH Y4YE€OHbIX M TIO3HABATEIBHBIX 3aJ]la4, BBIMNOJHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

COCOOHOCTH TOHMMAaTh W MNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHThI
JPYTHUX MPU aHAINU3€ PA3IMYHbBIX BUJIOB YU€OHOH JESTEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTEYECTBEHHOMN
XUMUH;

yB)XEHUS K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU M MPAKTUYECKOTO MPUMEHEHHUS
XUMUH, OCO3HAHMS TOTO, YTO JOCTHXKEHHSI HAYKU €CTh Pe3yJbTaT IJIUTEIbHBIX HAOIIONECHUH,
KPONOTIMBBIX AKCIIEPUMEHTATIBHBIX MOMCKOB, MOCTOSIHHOTO TPYZla YYEHBIX U MPAKTUKOB;

UHTEpeCa U TO3HABaTEeJIbHBIX MOTHUBOB B TOJYYEHMHM U TMOCJIEAYIOLIEM aHalIu3e
MH(}OpMAaIK O IEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO OBEACHUS;

CIOCOOHOCTH OLIEHWBATh CHUTYyallUM, CBSI3aHHbIE C XUMUYECKUMH SIBICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE ITOBEJCHHE M MOCTYNKH CBOHUX TOBApHUIIEH C MO3WLIHIA
HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHHUE MOCIIEICTBUI ITUX MMOCTYIIKOB;

4) popMupoBaHusi KyJbTYPbI 310POBbSI:



NOHUMAaHMSI LEHHOCTEH 370pOBOrO0 M 0e30macHOro obpasza KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 370POBBIO;

coOmroneHns mpaBuil 6€30MacHOT0 OOpaIeHusl C BEMIECTBAMU B OBITY, MMOBCEIHEBHOMN
KU3HU U B TPYAOBOU JIESITEIHHOCTH;

MOHUMAHUS TICHHOCTH TMPaBUJ WHIWBHIYAJIHHOTO W KOJUIGKTMBHOTO O€30TacHOTO
MOBEJICHUSI B CUTYAIIUSX, YTPOKAIOIIUX 37I0POBbIO U KU3HU JIHOJICH;

OCO3HAHMS TOCJEACTBUNA U HENPHUATHS BPEAHBIX MPUBBIYEK (YHNOTPEOICHUS aKOTOJIS,
HapKOTUKOB, KypEHHUS);

5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATEILCKON JI€SITENBHOCTH,
0O0I11I€CTBEHHO TOJIE3HON, TBOPUECKOUN U IPYTUX BUAAX JIEATCIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3aJlad COIMATIbLHOMN
HaIIPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YyUEHHUIO MPOQECCHil pa3IUuyHOTO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MTPEAMETHBIX 3HAaHUM 110 XUMUH;

YBaKEHUS K TPYAY, JIOASIM TPYAa U pe3ylnbraraMm TPYIOBOU JEATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBHAYaJbHOM TpAaeKTOpUU OOpa30BaHMS,
Oynymieit mnpodeccun U peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB M MOTPEOHOCTEM 00IIeCTBa;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTMYECKH  I[ENIECO00pa3HOr0  OTHONICHUS K  MPUPOJE, KaK  HUCTOYHHUKY
CYILIECTBOBaHMS )KM3HH HA 3€MIIE;

MOHMMAaHUSl  [MOOAJIBHOTO  XapakTepa  SKOJIOTMYECKUX  mpoOjeM,  BIUSHUS
HSKOHOMHUYECKHX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOUN Cpeabl;

OCO3HAHUS HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTWXKEHUM XUMUU [JI1  pELICHUS
BOIIPOCOB PAllMOHAIBHOTO MTPUPOAOIIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBUMA, MPUHOCAIIUX BPEI OKPYXKAIOIICH MPUPOTHON Cpere,
YMEHUSI IPOTHO3UPOBATH HeOIaronpusiTHbIE AKOJIOTUYECKUE MOCJEICTBUS
MPEINPUHUMAEMBIX I€MCTBUH 1 MPEIOTBPALIATH UX;

HaJIMYUs Pa3BUTOTO JKOJOTHMYECKOTO MBIILICHUS, YKOJIOTUUYECKOW KYIBTYpPhl, OIbITA
NEATEIbHOCTH  DKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLMAIBHOM MPaKTUKE, CIIOCOOHOCTU M yMEHUs
AKTUBHO MIPOTHUBOCTOATH UICOJIOTUH XeMO(hOoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUS CHEUU(PUKH XUMHHM Kak HayKd, OCO3HaHMUs €€ posi B (POPMHUPOBAHUU
palMOHANIBHOIO HAYYHOIO  MBIILIEHUS, CO3JaHUM LEJOCTHOTO MpENCTaBileHUus 00
OKpYXKalIleM MHpE KaK O €IWHCTBE MPHUPOJbI M 4YeJIOBEKa, B TO3HAHWUU MPHUPOAHBIX
3aKOHOMEPHOCTEH U pellieHUH Mpo0ieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JUIsi COBPEMEHHOM IMBWJIM3AIIUU: B €€
I'YMaHUCTUYECKON HANpaBIE€HHOCTH M BaKHOM POJIM B CO3JJaHUU HOBOM 0a3bl MarepuaibHOU
KYJIBTYpbl, PEHICHUU TI00abHBIX MPOOJIEM YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA —
CBIPHEBOM, HSHEPreTUYECKOM, TMHIIEBOM U DKOJOTMYECKOM OE30MacHOCTH, B Pa3BUTUU
MEJIUIINHBI, 00ECTICUCHUH YCJIOBUHM YCIICIIHOTO TPY/a M SKOJIOTHYECKH KOM(OPTHOMN >KU3HU
Ka)kJI0TO WjIeHa OOIecCTBa;

€CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH: TIIOHUMaHUS CYIIHOCTH METOAOB IIO3HAHMUS,
HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCMOJB30BaTh MOJy4acMble 3HAHUS
JUIS aHaliu3a U OOBSICHEHMS SIBJICHHM OKPYXKAIOIIEr0 MHpa M IPOUCXOIAIIUX B HEM
U3MEHEHHUM, yYMEHHUs JieJaTb OOOCHOBaHHBIE 3aKIIIOUEHUSI HA OCHOBE HAy4YHbIX (PAKTOB U
MUMEIOIIUXCS TAHHBIX C LIEJbIO MOTYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJb30BaTh XMUMHUYECKHWE 3HAHMS [UJISl pEeLeHUs
npo0JieM B peaibHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKOM 1€ TeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BAHMIO U CAMOOOpPA30BAHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 1O XUMHHM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTIMU;



WHTEpeca K OCOOCHHOCTSM Tpyda B pa3nuuHbIX cdepax npodecCHoHaATEHON
TESTETPHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yabTaThl OCBOCHHUS Yy4eOHOro mnpeamera «XuUMHUS» Ha ypOBHE
cpenHero oo1ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBIE ISl (POPMUPOBAHUSI MHUPOBO33PEHHUS OOYUAIOIIUXCS MEKIUCUUILTUHAPHbBIC
(MexXTpeaMeTHbIe) OOIICHAYUYHbIE MOHSATHUS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHOM KapTHHBI
MUpa U cneluduKy METOIOB MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepus,
BEIIECTBO, DHEPTHUs, SBICHUE, MPOLIECC, CUCTEMa, HAy4yHbId (aKT, MPUHIIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAOMIONEHNEe, U3MEPEHUE, YKCIEPUMEHT U
Jpyrue);

yHUBEpCalibHble  ydyeOHble  JelcTBHS  (TO3HABAaTeNIbHbIE,  KOMMYHHUKAaTHUBHBIE,
perylaTuBHbIC), obOecnednBaroniue (opMupoBaHue (PYHKIIMOHAIBHOW TIPaMOTHOCTU H
COIIMAIBHON KOMITETEHIIMH 00Y4arOITNXCS;

CHOCOOHOCTh  OOYYarOIIMXCSl ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE y4eOHbIC JEHCTBUA B IMO3HABATEIHHOU U
COIIMAJIbHOM MTPAKTHKE.

MeTtanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAJIbHBIMU YYCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JEHCTBUSMH.

OBiajeHne yHHBePCAJIbHBIMHU Y4eOHbIMU MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a3oBble JJOrHYeCKHe TeHCTBUSI:

CaMOCTOSITENIbHO (OPMYIUPOBATh U AKTyaJU3UpPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMarpuBarh;

ONPENEIATh LENH JESITENIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUHU HX JOCTHUKEHUS,
COOTHOCHUTB PE3YJbTaThl IEITEILHOCTU C TOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW NPUEMBI JIOTMYECKOTO MBIIIJIEHUS — BBIIEIATh
XapakTepHble NPU3HAKKA TMOHATHI M YCTaHABIMBATh MX B3aUMOCBA3b, HCIOIb30BAThH
COOTBETCTBYIOIIUE TTOHITHS 1JI1 O0BSICHEHUS OTIENbHBIX (DAKTOB U SBIICHUIA;

BBIOMpPATh OCHOBAHMS W KPUTEPUU IS KIacCU(UKAIIMM BEIIECTB M XUMHUYECKUX
peaKuuii;

YCTaHAaBIIUBATh IPUYHMHHO-CIIEICTBEHHBIE CBSA3U MEXKIY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICNYKTUBHBIC, IO aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUAX, (DOPMYIUPOBATH
BBIBOZIbI U 3aKJIFOUCHHS;

IPUMEHSTH B MPOIECCe MO3HAHUS, UCTIOb3YEMbIE B XUMUU CHUMBOJIMYECKHE (3HAKOBHIC)
MOJIETI, TPEOOpPa30BBIBATh MOJCIbHBIC MPEACTABICHUS — XWMHUYECKUH 3HaK (CHMBOI)
DJIEMEHTa, XUMHUYEcKash (opmyrna, ypaBHEHHE XHMHUYECKOW pEaKIMu — TMPU PEHICHUH
y4eOHBIX TTO3HABATEIBHBIX M TMPAKTUYECKUX 3aJ]ad, MPUMEHSTh Ha3BaHHBIE MOJICTHHBIC
NPEACTABICHUS JJIs BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMbIX BELIECTB W
XUMHUYECKUX PEAKIIUN.

2) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBHSA:

BJIaJI€Th OCHOBAMH METOJIOB HAyYHOIO MMO3HAHUS BEIIECTB U XUMHUYECKHUX PEAKIUN;

dbopMynupoBaTh 1€MW W 3aJaud HWCCJICNIOBAaHUS, WCIIOIb30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO C(HOPMYITMPOBAaHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA TO3HAHUS U
OCHOBBI JUIsi (DOPMUPOBAHMSI THUIOTE3bl IO TPOBEPKE NPABMIHHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU,

BJIAJ€Th HABBIKAMU CaMOCTOATENIBHOTO IUIAHUPOBAHUSI UM TPOBEACHUS YYEHUUYECKUX
HKCHEPUMEHTOB,  COBEPIICHCTBOBaTb yYMEHHUS  HaOloAaTh 3a  XOIOM  Mpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ynbTar, (GopMymupoBaTh OOOOIICHHUS U BBIBOJBI
OTHOCHUTENIbHO JOCTOBEPHOCTH pE3YyIbTaTOB MCCIENOBAaHUS, COCTABIATh OOOCHOBAHHBIM
OTYET O MPOJIETaHHOM padoTe;

NpUOOpeTaTh OMBIT YYEHUUYECKOM HCCIeNOBAaTeIbCKOW W MPOEKTHOM NeATeIbHOCTH,
NPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY IIOMCKY METOIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOJ0B MTO3HAHUSI.

3) pabora ¢ unopmanmei:



OPUEHTUPOBAThCSI B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4dHO-TIOMYJsIpHAs
JUTepaTypa XUMHUYECKOTO COJIEpXKaHHs, CIpaBOYHble mocobusa, pecypchl HWHTepHeTa),
aHAJIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BHJIOB U (OPM MPEACTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTb;

GopMynupoBaTh 3ampochl U MPUMEHATH Pa3IUYHbIE METONbl MPU TMOHCKE W OTOOpE
uH(pOpMaI, HeOOXOTUMOM TSI BHITOTHEHHS Y4€OHBIX 3aJ1au ONpeeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT UCTIOIB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUN U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMaNbHYIO (QOopMy MpeacTaBieHus UHGOpMAIUH
(cxemsbl, rpauKu, AUATPaMMBI, TAOIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAayYHbId S3BIK B Kaue€CTBE CpPEACTBA MpHU padoTe C XHUMHYECKOU
uHpOpMaIUEil: MPUMEHATh MEXIpeaIMeTHbIe ((PU3NYecKrue U MaTeMaTHUYecKHue) 3HAKU U
CUMBOJIBL, (hOpMYIIbl, a00OpeBHATypbI, HOMEHKIIATYPY:;

MCIIOJIB30BATh U MPe00pa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HAIVISTHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH 1€ CTBUSIMU:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXAaeMOI TEMbI B XOJI€ UAJI0ra U/Uiu AUCKYCCHH,
BBICKA3bIBaTh HJeH, (HOPMYIUPOBATh CBOM TPEAJIOKEHUS OTHOCHUTENIBHO BBITIOJTHEHHS
MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MPE3EHTALMEN pe3yJIbTaTOB MO3HABATEIILHON JESATENBHOCTH, MOTYYEHHBIX
CaMOCTOSATEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKOHM padOThl MO HCCIEAOBAHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3auud y4eOHOro mpoekTa U (OpMyIUpOBaTh BBIBOABI MO PE3yJbTaTaM MPOBEIEHHBIX
MCCIICIOBAaHUN MyTEM COIIACOBAaHMSI TTO3ULIUM B X0J1€ 0OCYXKJEHUSI 1 OOMEHA MHEHUSMH.

Osgi1aieHHe YHHUBEPCAJIbHBIMH PeryJIsiTUBHBIMH e CTBUSIMU:

CaMOCTOSATEJIbHO TUIAHUPOBATh U OCYHIECTBISATH CBOIO IMO3HABATENIbHYIO JI€ATEIbHOCTD,
onpezenss e€ 1eNu U 3aJa4d, KOHTPOJIMPOBATh U M0 MEpPE HEOOXOAUMOCTH KOPPEKTUPOBATH
MpeajaraeMblii AJITOPUTM JEHCTBUNA NMPHU BBIMOJTHEHUH YYEOHBIX U MCCIIE0BATENIbCKUX 3a/ad,
BbIOMpAaTh Hanbosee 3(pPEeKTUBHBIN CIIOCOO UX PEHICHUS ¢ YYETOM MOJyUYE€HHs] HOBBIX 3HAHUMA
O BEIIECTBAX U XUMHUYECKHUX PEAKIIHIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOILICHKH.

HPEIMETHBIE PE3YJ/IBTATbBI

10 KUIACC

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHnyeckasi XUMUs OTPAKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUUYECKOW COCTABIISIIONIEH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpA, POJIU XUMHHU B TMO3HAHWUU SIBIICHUM TPHUPOJbI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJABTYPbl JTUYHOCTH, €€ (PYHKIIMOHAJIBHOM TPaMOTHOCTHU, HEOOXOIAUMOM IS
pelieHnsT MPaKTUYEeCKUX 3a7ad M HKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOAHOU CPELE;

BJIAJICHUE CHUCTEMOM XMMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATUS (XMMUYECKUU DJIEMEHT, aToM, JJIGKTpOHHass o000JoYka aroMa, MOJIeKya,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, XUMHUYECKas CBSI3b, CTPYKTypHas Qopmymna
(pa3BépHyTasi U COKpaliéHHasi), MOJb, MOJISIpHAasE Macca, MOJSPHBIM 00BEM, YIIIEpOAHBIN
ckelneT, (DyHKIIMOHAJbHAs TPYIINA, pagukal, U30MEpHs, HW30MEpbI, TOMOJOTHYECKUUN psI,
TOMOJIOTH, YINIEBOAOPObI, KACIOPOA M a30TCOAEPKALIUE COCAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS); TEOPUU W 3aKOHBI (TEOpus
CTpO€HHUsI oprannueckux BemecTB A. M. byTiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHUU; MUPOBO33PEHUYECKUE 3HAHMUS, JICKAILIUE B
OCHOBE MOHUMAHMSI PUYUHHOCTU U CUCTEMHOCTH XMMUUYECKUX SBJICHUM, (DAKTOIOTHYECKHE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUHU U OE30MaCHOM HCIIOIb30BAHUU BaXKHEHUIINX
OpraHUYeCKUX BEUIECTB B OBITY M MPAKTUYECKOM JIEATETbHOCTH YETIOBEKA;



cOpPMUPOBAHHOCTh ~ YMEHUW  BBIABISATH  XapaKTepHblE  MPHU3HAKU  TOHSATHH,
YCTaHABIMBAaTh UX B3aHMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOLIME MOHSATHS MPU ONMHUCAHUU
COCTaBa, CTPOCHMS U IPEBPALICHUN OPTaHUYECKUX COCIUHEHNN;

c(hOpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBICHHUS
MOJIEKYJISIPHBIX ¥ CTPYKTYpHBIX (pa3BEPHYTOM, COKpami¢HHON) (OpMyn OpraHu4ecKux
BEIIECTB W YPAaBHEHHHA XHMMHYECKHMX PEAKIMi, W3roTaBIMBaTh MOJEIH  MOJIEKYII
OpraHMYEeCKUX BEIIECTB I WUIIOCTPAlMM WX XUMHUYECKOTO M MPOCTPAHCTBEHHOTO
CTPOCHHS;

chOpPMUPOBAaHHOCTh ~ YMEHUW  yCTaHaBIUBaThb  MPUHAMJICKHOCTb  HM3YUCHHBIX
OpPraHMYECKHUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OIpeneiaEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoaoposl, KHACIIOPOJT U a30TCOJEpIKAIIUE COEJIMHEHU,
BBICOKOMOJIEKYJIIDHBIE ~ COCAMHEHMS), JaBaTb WM Ha3BaHMS IO CHCTEMAaTHYECKOU
Homenknarype (IUPAC), a Takxke mNpUBOAUTH TPHUBUANBHBIE HAa3BaHUS OTIEIBHBIX
OpPraHMYECKHUX BEIIECTB (ITHJIEH, MPOMUJIICH, alleTUIICH, STUICHIIIUKOINb, TIUIEPHUH, (EHOI,
dbopmanpaerua, auneTandbAerull, MypaBbHHAs KHUCJIOTA, YKCyCHash KHCIOTa, OJIEMHOBAA
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, [IIIOK03a, (PpyKTO3a, Kpaxmall, [EeJUTI0I03a, [NIULHH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNPEIECHATh BUIbl XMUMHUYECKOH CBSI3M B OpPraHUYECKHUX
COEIMHEHUSIX (OJMHAPHBIEC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUU CTPOEHUS OPTraHUYECKUX
BemiecTB A. M. bytnepoBa 1j1s1 00bsICHEHUsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MaCChl BEUIECTB;

c(hOpMHPOBAaHHOCTh YMEHHI XapaKTepU30BaThb COCTaB, CTPOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENEH pa3IMYHBIX KJIACCOB OPraHUYECKUX
BelecTB (METaH, 3TaH, ATWICH, MPOMWJICH, aneTuieH, OyramueH-1,3, meTwiOyTamuen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, STUJICHIJIUKOJIb, [IIMUEPUH, (PEHOJI, alleTadbJeIu]l, MypaBbUHAs U
YKCYCHAsi ~ KHCIIOTBI, TJIFOKO3a, Kpaxmal, I[eJUI0I03a, AaMHHOYKCYCHas — KHCIIOTa),
WUTIOCTPUPOBATh TEHETHUECKYIO0 CBA3b MEXKJYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKlUi ¢ UCIIOJIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEpU30BaATh HMCTOYHHMKHU YIVIEBOJOPOAHOTO ChIPbS
(HedTh, TPUPOAHBIN Ta3, yroib), CHOCOOBI UX MEPEepadOTKH M MPAKTUYECKOE NMPUMEHEHHE
MPOAYKTOB MepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHHUI TPOBOAMTH BBHIYUCICHHUSI MO XUMUYECKHM YpaBHEHUSIM
(macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMH O M3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOTO M3 UCXOAHBIX BEUIECTB UJIU MPOAYKTOB PEAKILINHN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJETh CHUCTEMOM 3HAaHUM 00 OCHOBHBIX METOAAaX
HAayYHOIO TMO3HAHMUS, HUCIHOJIb3YEMBIX B XMMHHM IpPH H3YyYEHUHU BEIIECTB U XUMHUYECKHX
ABICHUA  (HaOJIOnmeHHe, U3MEpPEHUe, SKCIEPUMEHT, MOJECIUPOBAHUE), HCIIOJIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHUA JUIsl NPUHATHS PEUIEHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallMAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUN COOIIOAATH MTPaBUJIa MOJb30BAHUS XUMUYECKON MOCYION U
nabopaTopHbIM  O0OpYAOBaHHMEM, a TakKXkKe TMpaBuiia oOOpalleHuss C BEUIECTBAaMH B
COOTBETCTBUM C MHCTPYKIHUSMH IO BBITOJHEHHUIO TAOOPATOPHBIX XMMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATH XMMHUUYECKUU HSKCIIEPUMEHT
(npeBpallleHnsT OpraHUYeCKUX BEIEeCTB MPHU HArpeBaHUM, MOJYyUYEHUE STUJIEHA M U3y4YeHHUE
€ro CBOWCTB, KaueCTBEHHbIC PEAKIMM OPraHUYECKUX BEUIECTB, AeHATypalus OENKOB Mpu
HarpeBaHWM, LIBETHbIE pEaKIUU OETKOB) B COOTBETCTBMM C MpaBWIAMHU TEXHUKU
O0e3omacHOCTH TMpu OOpalleHWH C BeleCTBAaMHM M JaOOpaTOpHBIM  00OPYIOBAaHUEM,
MPENCTABIATh PE3yJAbTaTbl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHUU
COOTBETCTBYIOLIUX PEAKIU U (OPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XMMHUUYECKYI0 MH(POpPMALHUIO,
HOJYy4YaeMyl0 W3 Ppa3HbIX HCTOYHHMKOB (cpencTtBa MaccoBo uHpopMmanuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOJIIOAATh NpPaBHJIA HKOJIOTMUYECKH LIEJIECO00pa3HOro
HOBEAEHUS B OBITY M TPYIOBOM NEATEIBHOCTU B ILIENIAX COXPAHEHMsI CBOErO 370POBbs U
OKpY>Karoled IPUPOIHON CPEbl, 0CO3HABATh ONACHOCTH BO3ACUCTBUSA HA KUBbIE OPraHNU3MBbI
ONpPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAas cMbIca nokasarens II/IK, noscHsaTe Ha



npuMepax CHnocoObl YMEHBIICHHsS W MPEJOTBPALICHHS WX BPEIHOTO BO3ACWUCTBUA HA
OpraHM3M YEJIOBEKa;

U1 O0Y4aroIIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI: YMEHUE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX SBIICHUM;

JUTSL CHETBIX W CAA0OBHAAINX OOyYarONIMXCS: YMEHHE HCIIONb30BaTh pelbedHo-
TOYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins nis 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHblE pE3ynabTaThl OCBOECHHUS Kypca «OOIIass W HeOpraHuyeckass XHUMHs»
OTpaXkaroT:

c(OpPMUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-
HAy4YHOM KAapTHHBI MHpA, POJIM XMMHUU B TO3HAHHWM SIBJICHUN MPUPOABI, B (POPMHUPOBAHUH
MBIIUICHUS] U KYJIBTYPbl JTUYHOCTH, €€ (PYHKIMOHAIBHON TpaMOTHOCTH, HEOOXOTUMOM s
pEelIeHUs] MPaKTUYECKUX 3a7ad M SKOJOTMYEeCKM OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY
3I0pPOBBIO M IPUPOJTHOM CpELIE;

BIIQJICHAE CHCTEMOM XHMMHWYECKMX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS (XMMHYECKUH IJIEMEHT, aTOM, W30ToIl, S-, P-, - DIEKTPOHHBIC OpOUTAIU aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA O0BEM, BaJ€HTHOCTh, AMEKTPOOTPHULATEILHOCTD, CTEIECHb
OKHUCJIEHUSI, XHMHYECKasi CBA3b (KOBAJICHTHAs, HWOHHAs, MeETaJuIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKAss pEeUETKa, THUIBI XHUMHUYECKUX PEaKLMi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJEKTPOIUTUUECKASL JUCCOLUALINS, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peakluu, XHMHYECKOE€ paBHOBECHE); TEOPUM U  3aKOHBl (Teopus
ANEKTPOJIUTUYECKOM auccoluanny, nepuoandeckuid 3akoH [[. WM. MengeneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMS U MPEBPAICHUS SHEPTUU NPU XUMUYECKHUX
peaKlMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3bIK XUMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS,
JeXallue B OCHOBE IMOHMMAaHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKHX SIBICHUI,
(aKTONIOrMYECKUE CBEJIEHUd O CBOWCTBax, COCTaBe, IOJY4YEHHMHM U  0O€30MacHOM
WCIIOJIb30BAHUM  BAKHEWIIMX HEOPraHWYeCKUX BEUIECTB B OBITY U MPAKTUYECKOU
JEeSATENbHOCTH YEJIOBEKa;

c(hOPpMHPOBAaHHOCTh ~ YMEHUW  BBISIBISTH  XapaKTEpHbIE  MPU3HAKU  TOHSTHUH,
YCTaHABIMBaTh UX B3aMMOCBS3b, UCIOJI30BATH COOTBETCTBYIOLME MOHSTHS MPU ONMHUCAHUU
HEOPTraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

c(pOpMUPOBAHHOCTH YMCHHI HCIOIB30BATh XUMUYCCKYIO CHMBOJIHUKY JUIS COCTaBIICHHS
?nopMyn BEIIECTB M YPaBHEHUU XUMHUYECKHX PEAKLMd, CHUCTEMaTUYECKYyI0 HOMEHKJIATypy

IUPAC) 1 TpuBHaibHble Ha3BaHWs OTIENbHBIX HEOPTaHMYECKMX BELICCTB (YrapHbId ras,
VIJIEKUCIBIA Ta3, aMMHaK, raméHas U3BeCTb, HEram€Has U3BECTh, MUTHEBAs COAQ, TUPUT U
IpyrHe);

c(hOpMHPOBAHHOCTh YMEHUW OINpEAENATh BAJICHTHOCTb MW CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COCAMHEHUSX PA3JIMYHOIO COCTaBa, BHUJ XHMHUYECKOM CBSI3U
(KoBaJIeHTHAs, UOHHAs, METAJUTMYECKas, BOAOPOHAs) B COCIUHEHUAX, TUIl KPUCTAJTMYECKON
pemIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHas, HMOHHasg, MeTajuimyeckas),
XapakKTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHUM yCTaHABIMBAThb MPUHAAJICKHOCTh HEOPTraHUYECKHUX
BEIECTB 10 UX COCTABY K ONPEEIEHHOMY KJIacCy/TpyIie COeAUHEHUH (POCThIE BEIIECTBA —
METaJUIbl U HEMETAJUIbl, OKCHJIbI, OCHOBAHHUSI, KUCJIOThI, aM(POTEpHBIE TUAPOKCUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHMH pacCKphIBaTh CMBICI TMepuoandeckoro 3akona JI. .
MengeneeBa W JEMOHCTPUPOBaTH €ro0  CHUCTEMATHU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHHUIH XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHHUE aTOMOB
XUMHYECKHUX A1eMeHTOB |—4 nepuoaos llepuonnueckoil CUCTEMbBI XMMUYECKUX 3JIEMEHTOB /1.
W. Menpeneera, UCHOIb3ys MOHATUS «S-, P-, d-2JIEKTPOHHBIC OPOUTAIINY, «IHEPTETUUCCKHE
YPOBHUY», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHUYECKHX DJIEMEHTOB U HUX
COEAMHEHUH IO neprogaM u rpynnam l[lepuonnueckoil CHCTEMbI XUMHUYECKHUX AJIEMEHTOB /.
H. Menpeneena;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATH CYLIECTBOBAHUE



TCHETHYECKOW CBSI3M MEXJY HEOPTraHWYECKHMMH BEIIECTBAMH C IOMOIIBIO YpaBHEHUU
COOTBETCTBYIOITUX XUMUYECKUX PEAKIIHIA;

c(hOopMHUPOBAHHOCTh YMEHUS KJIACCHU(PHUITUPOBATH XUMUYECKHUE PEAKITUU IO PA3THIHBIM
MpU3HaKaM (YHCIIy W COCTaBy pEarupyroluXx BEMIECTB, TEIUIOBOMY 3¢ (hEKTy peakiium,
W3MCHCHHUIO CTCTICHEH OKHCICHHS DJIEMEHTOB, OOpPaTUMOCTH PEAaKIUW, YYaCTHIO
KaTain3aTopa);

c(hOpMHPOBAaHHOCTh YMEHUW COCTABISATh YPABHCHHUS PEAKIUA pPa3IUIHBIX THUIIOB,
MIOJIHBIE W COKpAIIEHHBIE ypaBHEHUS PEaKIMii MOHHOTO OOMEHA, YYWTHIBAS YCJIOBHS, TPH
KOTOPBIX 3TH PEAKINK HIYT 10 KOHIIA,

c(hOpMHPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIMH, TOATBEPKIAIONINE KadyeCTBEHHBIN
COCTaB pa3JINYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OIBITHBIM TYTEM HWOHBI,
MPUCYTCTBYIOITUE B BOIHBIX PACTBOPAX HEOPTaHUICCKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUU pacKpbIBaTh CYILLHOCTb OKHCIIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMA MOCPEICTBOM COCTABIEHUS 3JIEKTPOHHOIO OajlaHCa 3THX
peaKuui;

c(hOpMUPOBAHHOCTh YMEHUM OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU pEeaKINU
OT pa3JInYHbIX (PAKTOPOB; XapaKTeP CMEIICHUS XUMHUUYECKOTO PAaBHOBECHS B 3aBUCUMOCTHU OT
BHeIIHero Bo3aercTBus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEpPU30BaThb XUMHUECKHE MPOLECCHI, JIeKaIUe B
OCHOBE  IMPOMBIIUIEHHOTO  TOJYYEHHS  CEpPHOM  KHUCIOThI, aMMHakKa, a  TaKke
c(hOpMUPOBAHHOCTh MPEACTaBICHUM 00 OONIMX HAYYHBIX MPUHIUIAX U IKOJOTHUECKHUX
podIeMax XMMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM TMOHSATHUSA
«maccoBas J0Jisl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHWW Tra30B MPU XUMHUUYECKUX
peaKIuaX, MacChl BEIIECTBA WJIM 0O0BEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe
Ui 00BbEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(PdeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BEUIECTB, MPEBPAILCHUSA U COXPAHEHUS SHEPTUH;

c(hopMHUPOBAHHOCTH YMEHU COOIIOAATH MTPaBUJIa MOJIb30BAHUSI XUMUUYECKOW TOCYI0U 1
7a00paTopHbIM  OOOpYIOBaHUEM, a TakKXKe IMpaBwia oOpalleHus C BellecTBaMU B
COOTBETCTBHUH C MHCTPYKIUSAMHU MO BBIMOJHEHUIO JTa0OPATOPHBIX XUMUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATh W BBIMOJHATH XUMUUYECKUM IKCIICPUMEHT
(pa3nokeHue TMEpPOKCHIIa BOAOPOJAa B MPUCYTCTBUU KaTallu3aTopa, OMpENeSICHUE Cpeibl
pacTBOPOB BEIIECTB C IIOMOIIBK) YHHUBEPCAIBHOTO HWHAWKATOPA, BIUSHUE Pa3TUUYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUYECKOW pEaKIuu, PEakiMu HMOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cyiabdar-, KapOOHAT- W XJIOPUJ-AaHUOHBI, HAa KAaTHOH aMMOHMUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o Temam «Metamb»y U «HeMetamnb»y) B COOTBETCTBUM C
MpaBWJIaMH TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIeCTBAMH U JabOpaTOPHBIM
000OpynoBaHUEM, MPEJCTABIATL PE3ylIbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3arucu
YpPaBHEHUH COOTBETCTBYIOIIMX peakiuid ¥ (OpMYIMPOBATH BHIBOALI HAa OCHOBE JTHX
pEe3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYIO HMHGOpMAIHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeICTBA MAacCOBOM KOMMYHUKaiuu, VHTEpHET u
JPYTHX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIONIaTh MpaBUia JKOJOTHUECKH IIe]eco00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM JAEATEIBLHOCTU B IIEJNSAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Karollel MPpUPOAHOMN Cpe/lbl, 0CO3HABATH ONACHOCThH BO3JCHCTBUS HA JKUBBIC OPTraHU3MBbI
ONpEeAECIEHHBIX BEUIECTB, MOHUMAs cMbica Tmokazarenss [IJIK, moscHAT, Ha mnpumMepax
CrOCOOBbl YMEHBIIICHUST W TPEAOTBPAIICHUS WX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YEJIOBEKA;

JUTsl 00y4aroIIMXCsl ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbs: YMEHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBJICHUN;

JUISL CHENbIX W CHa0OBUAAIIMX OOy4YalOIIMXCS: YMEHHE HCIONb30BaTh pelibeHO-
TOUYCUHYI cucTeMy o0Oo3Hadenuid JI. bBpaiins s 3anucn  XuUMUYeckux  (Hopmyil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HanmeHoBaHue pa3aesioB 1 TeM POrpaMMbl Kontpoabusl | IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckor xumuu. Teopust CTpoeHHs
1.1 pel p . P P 3 bu6mmoreka I{OK https://myschool.edu.ru/
opranunyeckux coeauHenuit A. M. bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHblE YITIEBOAOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrineBoAOPOIbI: aTKEHBI, aJIKaIUEHBI,
2.2 pedl . HOPOA s 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaThuecKHe yriieBO10POIbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[TpupoaHbie HCTOUHUKH YTIIEBOIOPOAOB U UX
2.4 prpon e HOPOA 3 1 bu6mmoreka [{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pasznea 3. Kucaopoaconep:kaunue oprannieckue coeIuHeHUus
3.1 Cnuptsl. Genon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6onoBblie kuciaoTsl. CoxkHbIe 2(pUpbI 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 VYrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvdecKue coeJMHeH st
4.1 AmuHbl. AMUHOKHUCITOTHL. benku 3 bu6mmoreka I{OK https://myschool.edu.ru/
Wroro no pazneny 3
Paznea S. BbicokoMoJieKyJIsIDHBbIE COeIMHEHM S
5.1 ITnactmaccel. Kayayku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3aesioB M TeM NMPOrPpaMMBbI Kontpouabusl | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Paznea 1. Teopernyeckue 0CHOBbI XMMHUH
Ctpoenue atoMoB. [leproauueckuii 3akoH 1
11 [Teprnonnueckas cucrema XUMUYECKHUX 351emMeHToB /1. U. 3 bubauoreka [1OK https://myschool.edu.ru/
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BEIECTB 4 bubnuotexa LIOK https://myschool.edu.ru/
1.3 XUMUYECKHE PEAKIIUHI 1 1 bu6mmoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13 bu6mmoreka LOK https://myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumus
2.1 Meranbl bubmuoreka [1OK https://myschool.edu.ru/
2.2 HemeTamsr 1 bu6mmoreka I{OK https://myschool.edu.ru/
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKUX BELIECTB bubnuoreka LHOK https://myschool.edu.ru/
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.edu.ru/
Paznen 3. Xumusi v :Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 bubmuoreka [1OK https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 3
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KUIACC
N Kosmmuects 3
e JIEKTPOHHbIE U (PPOBbIE
Tema ypoka 0 42COB p ungp
n/n Hara o0pa3oBaTeJibHbIE pecypchl
Bcero
02.09.24 -
1 IIpenmer opraH4ecKol XUMuUH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHE 1 07.09.24 bubmuoreka LIOK https://myschool.edu.ru/
Teopus cTpoeHus opranndeckux coenqruHenuit A. M. bytneposa, eé 09.09.24 —
2 1 14.09.24 bubmuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE ITOJOXKEHUS
IIpencrasienue o Ki1accupukanuy oprannyeckux BemecTts. HomeHkimarypa 16.09.24 —
3 pelt Puican p HI P 1 21.09.24 bubnuoreka IIOK https://myschool.edu.ru/
(cuctemaruueckas) ¥ TPUBHAIbHBIC Ha3BAaHUSI OPraHUYECKHUX BEIECTB
23.09.24 —
4 ATKaHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTHYECKHUH s 1 29.09.24 bubnuoreka IIOK https://myschool.edu.ru/
30.09.24 —
5 MeraH 1 3TaH — NpoCTENIINE NTPEACTABUTEIMN AJTKAHOB 1 05.10.24 bubmmoteka IIOK https://myschool.edu.ru/
07.10.24 —
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 12.10.24 bubmoreka [1OK https://myschool.edu.ru/
14.10.24 -
7 OTUJIEH U TIPONUIIEH — MPOCTEHIINE MPEACTABUTEIN ATKEHOB 1 19.10.24 bubmmotexa [IOK https://myschool.edu.ru/
21.10.24 -
8 [Tpaktuueckas padora Ne 1. «Ilonydenue sTuIeHa U U3y4eHHE €ro CBOMCTBY 1 26.10.24 bubnuoreka I{OK https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u metunOyraauen-1,3. [lomydenne 06.11.24 —
9 1 09.11.24 but6moreka [1OK https://myschool.edu.ru/
CUHTETUYECKOTO KayuyKa 1 pEe3UHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH Ps. 11.11.24 -
10 1 16.11.24 bubmuoreka LIOK https://myschool.edu.ru/

AneTuieH — NpoCTEeNIINM PEICTaBUTEb AIKUHOB
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18.11.24 -

11 Boblunciienns o ypaBHEHUI0 XUMUYECKOM peaKIuU 23.11.24 bubnuoreka LIOK https://myschool.edu.ru/
25.11.24 -
12 Apenbl: 6eH3011 1 ToayoJl. TOKCHYHOCTh apeHOB 30.11.24 bubnuoreka LIOK https://myschool.edu.ru/
['eHeTnyeckas CBS3b YIIIEBOIOPOIOB, MPUHAICKAIINUX K PA3ITHIHBIM 02.12.24 -
13 YHICBONOPOIOE, TPHHAVIEHANI K P 07.12.24 | Bubnnorexa LIOK https:/myschool.edu.ru/
KJIaccam
[TpupoaHbIe HCTOYHUKH YTIIEBOIOPOAOB: MPUPOIHBIN T'a3 U MOMYTHBIC 09.12.24 -
14 pupon r HOpon . PHPO yt 14.12.24 bubmuoreka LIOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HeQTh U MPOLYKTHI €€ mepepadoTKH
[TpupoaHbIe HCTOYHUKH YIJICBOIOPOAOB: MPUPOIHBIN I'a3 U MOMYTHBIC 16.12.24 -
15 PHPOA YHIEBONOPOAOR: TIPHPOA . 211224 | Bubmnorexa [[OK https://myschool.edu.ru/
He(TsHBIE ra3bl, HEPTh U MPOAYKTHI €€ epepaboTKu
23.12.24 —
16 KontponpsHas paborta no pazzueny «YrieBoI0poIb» 28.12.24 bubmuotexa LIOK https://myschool.edu.ru/
09.01.25 -
17 IIpenenpHbIe OTHOATOMHBIE CIMPTHI: METAHOJ U ATaHOJI. BogoponHas cBs3b 11.01.25 bu6mmoreka I{OK https://myschool.edu.ru/
13.01.25 -
18 MHoOroaroMHble CIIUPTHI: ATUIICHIJIMKOIb U TNIMLIEPUH 18.01.25 bubmuotexa LIOK https://myschool.edu.ru/
®DeHo: CTpOeHHE MONIEKYJIbI, GU3MUYECKHUE U XUMUYECKHE CBOMCTRA, 20.01.25 -
19 P yaeL, § 25.01.25 bubmuoreka LIOK https://myschool.edu.ru/
MPUMEHEHUE
27.01.25 -
20 Anpaerupl: GopManbAeTHA U alleTalIbIeTu/l. AIIETOH 01.02.25 bu6mmoreka I{OK https://myschool.edu.ru/
OIHOOCHOBHBIE Mpe/ieIbHBIC KapOOHOBBIE KUCIOTHI: MypaBbUHAS U 03.02.25 -
21 8 pel P P 08.02.25 bubmoreka [1OK https://myschool.edu.ru/
YKCyCHast
10.02.25 -
22 [Ipaxruyeckas pabora Ne 2. «CBOMCTBA pacTBOpa YKCYCHOU KHCIIOTBI» 15.02.25 bubnuoreka LIOK https://myschool.edu.ru/
CrteapuHOBas U OJICMHOBAs KUCJIOTHI, KaK MPEICTABUTEH BBICIITUX 17.02.25 -
23 22.02.25 but6moreka [1OK https://myschool.edu.ru/
KapOOHOBBIX KHCJIOT
24 Mplia Kak COJTM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIICE ACHCTBUEC 25.02.25- | Bubmmoreka ITOK https://myschool.edu.ru/
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01.03.25

Crnoxuble 3¢upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['naponus 03.03.25 -
25 $up P A P AP 1 08.03.25 bu6mmoreka I{OK https://myschool.edu.ru/
CJIOKHBIX 3(hUPOB
10.03.25 -
26 Kupsl: runponuns, npuMeHeHue, OMoIoruuecKas poiib KUPOB 1 15.03.25 bubnmuoreka LIOK https://myschool.edu.ru/
VYrneBonbl: coctaB, kKiaccudukanus. BaxkHellue npeacTaBUTeNu: TIII0K03a, 17.03.25 -
27 1 22.03.25 bubmuoreka LIOK https://myschool.edu.ru/
bpykTo3a, caxapo3a
02.04.25 —
28 Kpaxman u nemono3a Kak IpUpOIHbIE TOJTUMEPDI 1 05.04.25 bubmuoreka LIOK https://myschool.edu.ru/
KontponpHas pabora no pasneny «Kucnopoacoznepxaiiue opraHuyeckme 07.04.25 -
29 1 12.04.25 bubmuoreka ITOK https://myschool.edu.ru/
COCTMHECHUS»
14.04.25 -
30 AMUHBI: METHJIAMUH U aHWINH 1 19.04.25 bubmuoreka L1OK https://myschool.edu.ru/
AMHMHOKHUCIIOTHI Kak aM(OTEepHbIE OPTaHUUYECKUE COCTUHEHHUS, KX 21.04.25-
31 1 26.04.25 bubnuoreka I{OK https://myschool.edu.ru/
ononornyeckoe 3Hauenue. IlenTuant
28.04.25 -
32 benku kak NpupoaHbIe BBICOKOMOJIEKYISPHBIE COCAUHEHUS 1 03.05.25 bubnuoreka IIOK https://myschool.edu.ru/
05.05.25 —
33 OCHOBHBIE TOHATHSI XMMUHU BBICOKOMOJIEKYIISIPHBIX COEAMHEHUIN 1 10.05.25 bubmmotexa [{OK https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJIEKYIJIIPHBIX COSINHEHUH. 12.05.25 -
34 1 17.05.25 bubmoreka [1OK https://myschool.edu.ru/
[TnacTmacchel, Kaydyku, BOJJOKHA
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJIACC

KoanuecTnB JlaTa
Ne DJIeKTpOHHbIe Hn(ppoBbIe
Tema ypoka 0 1acoB H3y4yeH
n/n o0pa3oBareJibHbIE pecypchl
Bcero us
02.09.24 -

1 XUMHUUECKUH 2JIEMEHT. ATOM. DJIEKTPOHHAs KOH(PUTypalys aTOMOB 1 07.09.24 bubnuoreka LIOK https://myschool.edu.ru/
ITepuonnuecknuii 3akoH u [lepruoanueckas cucteMa XUMHYECKUX 3JIEMEHTOB 09.09.24 —

2 N N 1 14.09.24 bu6mmoreka I{OK https://myschool.edu.ru/
J1. . MenneneeBa, ux cBs3b C COBPEMEHHOM TEOPUEN CTPOCHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHX 3JIEMEHTOB U HX 16.09.24 -

3 COCIMHEHUH 10 rPpyIIaM U NepruojaM. 3HaYeHUE EPUOANIECKOTO 3aKOHA U 1 21.09.24 bubmmoteka [IOK https://myschool.edu.ru/
cucTeMbl XUMHUYECKUX d1eMeHToB .M. MenneneeBa B pa3BUTHH HAyKU
Crpoenue BeniecTBa. XUMUYECKas CBS3b, €€ BU/IbI; MEXaHU3MBbI 23.09.24 —

4 P . . A 1 29.09.24 bu6mmoreka I{OK https://myschool.edu.ru/
o0pa3oBaHMsI KOBaJIEHTHOU cBsi3u. BojgopoaHas cBs3b
BanentHoCTh. DnexkTpoorpunarenbHocTh. CTeneHs okucienus. Bemecrsa 30.09.24 -

5 pooTp 1 05.10.24 bu6mmoteka 1{OK https://myschool.edu.ru/
MOJIEKY/ISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOECHUS
[TonsiTve 0 IUCHIEPCHBIX CUCTEMAX. VICTUHHBIE U KOJUIOUHBIE PACTBOPHI. 07.10.24 -

6 g P A P P 1 12.10.24 bubmuoreka I1OK https://myschool.edu.ru/
MaccoBas 105151 BEIIeCTBa B PaCTBOPE
Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX COEAMHEHUH. 14.10.24 -

7 ¢ P P 8 1 19.10.24 bubmoreka [1OK https://myschool.edu.ru/
['eneTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMYHbIX KJIACCOB
Knaccugukaus XuMUUecKuX peakivii B HEOPraHMYECKON 1 OpraHuYecKoil 21.10.24 -

8 XUMHH. 3aKOH COXPAaHEHUS MACChI BEILIECTB; 3aKOH COXPAaHEHUS U 1 26.10.24 bubnuoreka IIOK https://myschool.edu.ru/
IIPEBPALIEHMS] SHEPTUN IIPYU XUMHUECKHUX PEAKIUAX

06.11.24 -

9 CxopocTts peakiun. O6paTumbie peakui. XUMUYECKOe paBHOBECHE 1 09.11.24 bubnuorexa LHOK https://myschool.edu.ru/
[TpakTrdeckas pabota Ne 1. «Bnusiare pa3nuuHbix (PaKTOPOB Ha CKOPOCTH 11.11.24 -

10 P . P P ¢ P p 1 16.11.24 bu6mmoreka I{OK https://myschool.edu.ru/
XUMHUYECKOM peakLum»
DnexkrpoauTryeckas aucconnarys. [IoHsTHE 0 BOZOPOIHOM IOKa3aTele 18.11.24 -

11 (pH) pactBopa. Peakiiun nonHoro ooMeHa. ['uaponns opraHndecKux u 1 23.11.24 bubnmoreka ITOK https://myschool.edu.ru/

HCOPTaHUYCCKUX BCIICCTB
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OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIE pCaknu. [TousTue 00 QJICKTPOJIN3C

25.11.24 -

12 . 30.11.24 but6moreka [1OK https://myschool.edu.ru/
pacIuiaBoOB U PaCTBOPOB COJICH
02.12.24 —
13 KonTpomnsHas pabota no paszaeny «TeopeTnueckne 0CHOBBI XUMUM 07.12.24 bubnmoreka IIOK https://myschool.edu.ru/
Mertamiel, ux noyioxkeHue B [lepuoandeckoit cucreMe XUMHYECKUX 09.12.24 -
14 anemenToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUs aToMOB. O01IIHe 14.12.24 bubmuoreka [1OK https://myschool.edu.ru/
($u3HYEeCKHEe CBONCTBAa METAIIJIOB
16.12.24 —
15 CnaBbl METAJUIOB. DNEKTPOXUMUYECKUH PsiJl HAPSKEHUM METaIoB 21.12.24 bubnuoteka LIOK https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEHUIITUX METAILIOB (HATPUM, KaJIUiA, KaJIbIIUA, 23.12.24 -
16 B . . 28.12.24 bubauoreka IIOK https://myschool.edu.ru/
MarHui, aJIIOMUHUN) ¥ KX COSTMHCHUI
09.01.25 -
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX COCTUHCHUM 11.01.25 bu6mmoreka I{OK https://myschool.edu.ru/
13.01.25 -
18 XUMHYECKHE CBOMCTBA IIUHKA, KeJIe3a U UX COCAUHECHUN 18.01.25 bu6mmoteka 1{OK https://myschool.edu.ru/
ITpakTnueckas padora Ne 2. "PemieHne sKCriepuMeHTaIbLHBIX 33124 110 TEME 20.01.25 ~
19 P " P P % 25.01.25 bubmnuoreka IIOK https://myschool.edu.ru/
«MeTab»
Hemerannsl, nx nonoxenue B Ileprognueckoii cucTeMe XUMHYSCKUX 27.01.25 -
20 PHOX 01.02.25 bubmuoreka I1OK https://myschool.edu.ru/
anemenToB /l. V1. MenneneeBa u 0COOEHHOCTH CTPOEHHUS aTOMOB
dusnyeckre CBOMCTBA HEMETAUIOB. AJIJTIOTPOITHS HEMETAJIIIOB (Ha IIpUMEpE 03.02.25 -
21 p ( puMEp 08.02.25 bubmoreka [1OK https://myschool.edu.ru/
KHCIIOpoa, cephl, pocdopa u yriepomaa)
10.02.25 —
22 XUMHUYECKHE CBOMCTBA raJON€HOB, CEPHI U UX COECAUHEHUI 15.02.25 bu6mmoreka I{OK https://myschool.edu.ru/
17.02.25 -
23 XuMHYECKHEe CBOMCTBA a30Ta, hocodpa v UX COSTUHCHHIN 22.02.25 bubnmoreka ITOK https://myschool.edu.ru/
25.02.25 —
24 XHWMHUYECKHE CBOMCTBA yIIIepo/ia, KPEMHUS U UX COCTMHECHUI 01.03.25 bubnmoreka ITOK https://myschool.edu.ru/
25 [TpuMeHeHNEe BaKHEHIIINX HEMETAIUIOB M UX COCTMHCHUIN 03.03.25- | Bubmuorexa ITOK https://myschool.edu.ru/
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08.03.25

O06001IeHrE U cucTeMaTH3aus 3HaHul 1o teMe «Hemerasby. 10.03.25 -
26 Boluncnenus no ypaBHEHUSIM XMMHUECKUX PEAKIMM U TEPMOXUMUYECKUE 1 15.03.25 Bbubnuoreka LIOK https://myschool.edu.ru/
pacy€Thl
IIpakTrueckas padora Ne 3. «PemieHne sKCriepuMeHTaIbHBIX 33124 10 TEME 17.03.25 -
27 | P | P P 8 1 22.03.25 bubnunoreka IIOK https://myschool.edu.ru/
Hemerannsr"»
02.04.25 -
28 KontponbHas padora no temam «Metaib» u «Hemeranabi» 1 05.04.25 bubmuoreka IIOK https://myschool.edu.ru/
Heopranndeckue u opraHndeckue KUCIOTe. Heopranuieckue u 07.04.25
29 1 12.04.25 bubmuorexa ITOK https://myschool.edu.ru/
OpPTaHWYECKHE OCHOBAHHUSI
AMdoTepHbIC HCOPTAaHUYECKHUE U OPTaHUYECKHE COCTUHCHUS. 14.04.25 -
30 1 19.04.25 bubmuoreka L1OK https://myschool.edu.ru/
I'eHeTHYECKast CBSI3b HEOPTaHUYECKUX M OPTAaHUYECKUX BEIIECCTB
Ponb xuMuu B 06eCrie4eHIH KOJIOTHIECKOM, SHEPTETUYECKON U MUIIIEBOM 21.04.25 -
31 1 26.04.25 bubauoreka IIOK https://myschool.edu.ru/
0€30IMaCHOCTH, PA3BUTHH METUITHHBI
[Tpencrarinenus 06 0OMUX HAYIHBIX MPUHITUIIAX TPOMBIIUICHHOTO 28.04.25 —
32 . 1 03.05.25 bu6mmoreka 1{OK https://myschool.edu.ru/
MONTyYeHUS BAXKHEUIITNX BEIIECTB
05.05.25 —
33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1 10.05.25 bubnuoreka IIOK https://myschool.edu.ru/
12.05.25 -
34 XuMHus ¥ 370pOBBE YEIIOBEKA 1 17.05.25 bubnmoreka ITOK https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /JIUISA YAEHUKA

* Xumus, 10 xnace/ I'abpuensa O.C., OO1IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[IPODAY;
AximonepHoe o0uiectBo «M3narensctBo «IIpocBemenue

» Xumus, 11 kinacc/ I'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPO®AY; AximonepHoe obmiectBo «M3marensctBo «IIpocBemenuey

BBCI[I/ITG BApHUaAHT

METOIUYECKHUE MATEPUAJIBI IJISA YYUTEJISA

Beenure 1. O.C.I'abpuensn, [.I.JIsicoBa «Xumus Metoaunueckoe nocooue — 6a30BbIi yPOBEHBY -
M.: lpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O011as XumMus B TeCTax, 3aja4ax, ynpaxHeHusx. 11 kimaccy»
— M.: Ipoda, 2023 rogx.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KonTposabHbie u
MIpOBEpOUHbIE Pa0OTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kimacc: HacronbHas kHUTa 115
yuutens». Yacte 1 — M.: Jlpoda, 2019 rox.

5. O.C.I'abpuensn, I.I'.JIeicoBa, A.I.BBenenckas «Xumus 11 xnacc: HacTonpHast kKHUTa 115
yuutens». Yacts 2 — M.: Jlpoda, 2022 ron.

6. O.C.I'abpuensu, I1.B.Pemeros, U.I.OctpoymoBa «3agauu mo XuMUHU U CIIOCOOBI UX PEIICHUS
- M.: «/Ipodar, 2021ro.

7. B.I. lenucoBa «Xumus 11 kiacc noypounsle miansl o yaueonuky O.C.['abpuensina,
I".T"JIbicoBoi» - Bonrorpan» Yuutens 2018rog.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dx3amen, 2019t

9.9. O.C.I'abpuensz, U.I.ocTpoymM0OB « XuMHUYECKHI SKCTIEpUMEHT B mmikosie 11 kmacey; - M.

Hpoda. — 2019 ron.

MU P®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenute _ BBemurenanusiehttp://www.chemnet.ru I"azera «XuMus» ¥ caiT a1t yautens «5 uay
Ha YPOK XUMUI»

http://him.1september.ru Enunas xomtekuus L{OP: TIpeameTHas KomieKIus « X UMD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCIIEPUMEHTHI:

XUMMUL. KOJIJIeKHI/ISI Poccuiickoro O6H_I606p8,30BaTCJ'II>HOFO nmoprajia



http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Beepoccuiickast onuMimana MIKOJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranmueckast XuMusi: EKTPOHHBIA YI4eOHUK AJIs1 CPETHEH IIKOIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SIIEKTPOHHBIN YIeOHHK

http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS

http://www.chemistry.ru JlucTaHimoHHas OJMMITHA/IA TI0 XHMHH: TEJICKOMMYHUKAIIMOHHBIN

00pa3oBaTeNbHbINA TPOEKT






