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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMHUH Ha ypOBHE CpeIHETO 00IIero oopa3oBaHus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanmnu B Poccuiickoit @enepannuny,
TpeOOBaHMUIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa3oBaTEIHLHOM MPOTPaMMbl CPETHETO
obmero oo6Opazoanusi (DPOIl COQO), npencrasienHbpix B DenepanbHOM TroCyIapCTBEHHOM
obpazoBarensHoM ctangapre COO, ¢ yuérom Konnenmuu npenojgaBanus y4eOHOTO MpeaMera
«Xumusi» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoii @eneparyu, peaanu3yonx OCHOBHbIE
o0Opa3oBaTeNnbHbIe TPOrPAMMBI, 1 OCHOBHBIX MONOXKEeHUH «CTpaTeruu pa3BUTHS BOCHHUTAHUS B
Poccuiickoit ®eneparuu Ha nepuon 10 2025 rona» (Pacnopsixenue [Ipasurenscrta PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY MOJX0/I0B K pa3paboTKe MPOTrpaMMBbI TI0 XUMUH, K OTIPEACIICHUIO 00IIIel cTpaTerun
00y4YeHHsI, BOCTIUTAHUS M Pa3BUTUSI 00yUYAIOMIMXCSI CPEACTBAMH Yy4eOHOTO mpenMeTa «XUMHsD)
st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBWIIM KOHIENTyanbHbIe moiokenus ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIeJIeH, coiepiKaHus, pe3ysIbTaTOB 00y4YeHHUs! U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHuE, IIOJy4yaeMO€ BBITYCKHHKaMU  001ieo0pa3oBaTeabHOM
OpraHM3alliM, SBISETCA HEOTbEMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXUT
3aBEpILAIOIIMM 3TAllOM PEAJM3alMUd HAa COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[IEHHOCTEH, MPUCYIINX LIETOCTHON CHCTeME XMMUYECKOT0 00pa30BaHusl. ITH IEHHOCTH KacaroTCs
MIO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUST MHUPOBO33PEHUS M OOILICH KyIbTyphl YeJIOBEKa, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 370POBbIO U NPUPOIAHON Cpeje.
Peanuszyercs xumuueckoe oOpa3oBaHue OOydYalOLUIMXCS Ha YPOBHE CpeIHEero oOmiero
00pa3oBaHMs CPEeACTBAMU Y4eOHOTO MpeaMeTa «XUMUs», COAep)KaHUE U MOCTPOCHUE KOTOPOTO
OTIpeNleJIeHbl B TPOTpPaMMe 0 XHUMHH C Y4€TOM CHenu(UKd HayKd XUMHUH, €€ 3Ha4YCHHS B
MO3HAHUM TPUPOJIBI U B MaTepUaTbHON >KM3HU OOIIECTBA, a Takke C yuéToM OOUIMX Lened u
IPUHIMUIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHHME CHUCTEMbI CpEIHEero oOIero
obpasoBanus B Poccuiickoit @enepannu.

XuMHSI KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK UTpaeT 0COOYIO pOJib B COBPEMEHHOU
[IMBWJIN3AIMN, B CO3/IaHUM HOBOHM 0a3bl MarepuaibHOW KyJabTypbl. OHa BHOCHT CBOW BKJIaJ B
(hopMUpOBaHHE PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, B CO3/IaHUE IIEIOCTHOTO MPEACTaBICHUS
00 OKpYy»KaroIeM MUpe Kak O €TUHCTBE MPUPO/IbI U YeNIOBEeKa, KOTOpoe (POpMUPYETCsl B XUMUHU Ha
OCHOBE TOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MHpPA, OCO3HAHHS B3aMMOCBSI3U
MEXJly CTPOCHHEM BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU MPUMEHEHUSI.

TecHO B3auMOIEHUCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUS CTajla HEOTheMIIEMON
YacThI0O MUPOBOM KYJBTYpPbI, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPYAa U KU3HU KaXKJIOTO
yieHa oOmectBa. CoBpeMeHHass XHMMHUSI Kak Hayka CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTMI HalpaBjl€Ha Ha pelleHHe TII00albHBIX MpOo0JIeM YCTOHYMBOIO pa3BUTHUS
YeJI0BEYECTBA — CHIPhEBOM, IHEPTETUYECKOM, MUIIEBON, IKOJIOTUYECKOM O€30MaCHOCTH U OXPaHbl
3JI0POBBSL.

B coorBercTBHM ¢ OOmIMMH LEISIMH M TPHUHIUIAMH CpEIHEro oO0Imero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroluXcs, HEOOXOAUMYIO MM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCICIIHOTO BKJIIOUEHHUS B JKU3Hb COLIUYMA,
NPOIOJDKEHUST 00pa30BaHUs B PA3IMYHBIX 00IACTSAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBmsitoliuMu  npeAMeTa «XUMUs» SBISIOTCA 0azoBble Kypcbl — «Opranuyeckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHUHN MO0 HEOPTaHUUECKOW XUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEH XMMHMM) U OpraHndeckol XuMuu. POpMUPOBAaHKE TAHHOW CHCTEMbI 3HAHUMN
MpU W3Y4YEHHHM MpeaMeTa 00ecleyuBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOIIUX MOHITHIA, 3aKOHOB ¥ TEOPUI XHUMHUH.

Crpykrypa conepxanus KypcoB — «Oprannyeckast xXumus» U «OO0mas 1 HeopraHuyecKkas
XUMHUsD» chopMUpOBaHa B MPOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IOJAX0Ja K M3YYCHHUIO
ydeOHOro Marepuaja M OOyCJIOBJI€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUHI Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYeCKOW XHWMHHM BELIECTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKON TEOPUHM CTPOCHMS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX MPEJICTaBICHUM O CTPOEHUM BEIIECTB.
Ceenenusi 00 M3y4aeMmblX B Kypce BEIIECTBaX HAIOTCS B Pa3BUTUU — OT YTJIEBOJOPOAOB J0
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHMuecKkoil XMMHUU MOIy4aroT
pasBuUTHE C(POPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHUS IEpBOHAYAIbHbIC
NPEACTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUYECKOW PEAKIUH.

[Ton HOBBIM yrioMm 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
U3yYeHHbII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUECKUI MaTepuan u
(haKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OOuias 1 HeopraHuyeckass XuMuUs» 00y4aroIUMCs IPEJOCTaBISAETCS BO3MOXHOCTh OCO3HATh
3HAYEHUE TNEPUOJUYECKOTO 3aKOHA C OONIETEOPETUYECKUX M METOJOJOTHYECKHUX MO3HUIIHM,
riy0xe MOHATh HCTOPUYECKOe H3MEHeHHe (PYyHKIMH 3TOro 3akoHa — OT oOoOmiaromen 10
OOBSICHAIONICH U TIPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHMM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
INPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKLHUIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsercas B Kypcax 10 m 11 kmaccoB sneMeHTaMM  COJEp)KaHUs, HMEIOIHUMU
KyJbTYPOJIOTMUYECKMH M TPUKIAJAHOM XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IIOHUMaHUIO
B3aMMOCBSA3M XMMHUU C JIpYTUMH HayKaMH, pacKpblBaloT €€ pojib B IO3HAaBaTENIbHOM U
PAKTUYECKON JAESITeNTbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHMIO YBa)KEHHUS K IpoIeccy
TBOpPYECTBA B 00JACTH TEOPUHM M MPAKTUUYECKUX NPUIOKEHUH XMMHUH, IOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOOJIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTHUUYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ NIl MOMOJIHEHUs] 3HaHUM, peleHus
WHTEJUIEKTYAJIBHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEN0BATENbCKUX 3adad. B menom coxepxanue
ydeOHOro mpeamMeTa «XUMUs JaHHOTO YPOBHS M3yUeHUs OPHEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yyYaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl OHMMaHUS (PUIOCOPCKUX HMICH, TaKMX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO0 U OPraHMYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTb IIPUPOJIHBIX SIBJICHUN IIyTEM HKCIIEPUMEHTA
U pElIeHUs MPOTHBOPEUYMN MEXKIy HOBBIMU (PAKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMHU,
OCO3HaHME POJIM XMMHUHU B PEIICHUH IKOJOTHMUECKUX MpoOsieM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3JJaHHsI HOBBIX TEXHOJIOIMI U MaTepUasoB.

B nutane pemenust 3a1a4 BOCHUTAHUSA, PA3BUTHS U COLIMAIM3ALNN 00YYaIOUINXCS PUHSATHIE
IporpaMMoil MO0 XMMHHM MOAXOJAbl K ONPEAEICHUI0 COAEPKAaHHUS U IOCTPOEHHUs MpeaMera
IpeaycMaTpuBaOT (OPMUPOBAHUE YHHMBEPCAIBHBIX Y4YEOHBIX JACHCTBHM, HMMEIOMUX 0a30Boe
3HAUEHUE JUIsl PA3JIMYHBIX BHJIOB JIEATENbHOCTH: pEIICHUs NpoOjieM, IMOKMCKa, aHaiu3a u
00paboTku wHGbOpPMAIMU, HEOOXOIUMBIX [UJII TPHOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUMU.



B npakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUsI, TaK U
Ha YPOBHE CPETHETO 0011Iero o0pa3oBaHusl, IPH OMPEICIICHUN COJCPKATEIIEHON XapaKTePUCTUKN
neneld W3ydeHUs TpeAMeTa HaNpaBJICHHEM TEPBOCTEIICHHOW 3HAYMMOCTH TPATUITHOHHO
npu3Haércs (HOpPMUPOBAHME OCHOB XHMHUYECKOM HAyKHM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM IEATETbHOCTH YEJIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOW TOYKH 3pEHHUs TaKOW MOAXOJ K OMPENEICHUIO IeJIe U3ydeHUs
TpeaMeTa SBJSIETCS BIIOJHE OTPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH LENSIMHM H3y4YeHUs mpenMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmupoBaHuE cHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIIEW cocTaBisgomen
€CTECTBEHHO-HAyUYHON KapTUHBI MHpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBbIC MOHSTHS,
(yHIaMEHTaNbHBIE 3aKOHBI M TCOPUHM XHMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHW MHUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOpUEN UX PAa3BUTHUS U CTAHOBJICHHUS;

e (GopMHpPOBAHUE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakiuii, HeOOXOMUMBIX ISl TPUOOPETEHUs] YMEHUI OpUEHTUPOBATHCS B
MHUpE BEILIECTB U XMMUYECKUX SIBIICHUN, UMEIOIINX MECTO B IPUPOJE, B TPAKTUUECKOU U
MMOBCEIHEBHOM KU3HU;

® pa3BUTHE YMEHHWA U CHOCOOOB [ESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBWiI 0Oe30I1acHOrOo
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHas XapakTEpUCTUKA LI€Je U 3a7a4 U3y4YeHUs MpeaMeTa B
rporpaMMe Mo XMMHHM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU
B CHCTEME cpeaHero oomiero oopazoBanus. CeroIHs B MPENOIaBaHUN XUMUU B OOJIBIIICH CTETICHU
OTIAéTCs MPeaNoYTEeHNE IPAKTUYECKONH KOMIIOHEHTE CO/Iep KaHUs 00yUYeHHs, OpUEHTUPOBAHHOMN
Ha TIOJITOTOBKY BBIMMYCKHHUKA O0O0II€00pa3oBaTeIbHON OpraHU3alluy, BIAJCIONIEro HE HabopoMm
3HaHWW, a (PYHKIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHSIMH aKTHBHOTO
MOJIYYCHUS 3HAHUM U MPUMEHEHHUSI UX B PEATbHOM KU3HU JIJIs1 PEIICHMS PAKTHYECKUX 3a/a4.

B cBsa3u ¢ oTUM mpu u3yyeHMM TMpeaMeTra «XHUMHS» JOMUHHUpPYIOIIEe 3HaYeHHE
npUOOPETAIOT TaKUE IIeNU U 33/1a4H, KaK:

ajanTtanys 00yJarommxcs K yCIOBUSAM TMHAMUYHO Pa3BUBAOIIETOCS MUPa, POPMUPOBAHKE
WHTEJUIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K CamMo00Opa3oBaHUIO, COTPYIAHUYECTBY,
CaMOCTOSITEIbHOMY TMPUHSATHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM,;

dbopMupoBaHre y OOy4YarOUMXCS KIIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
UMEIONINX YHUBEPCAIBHOE 3HAUYCHUE JIJISI PA3IIMIHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIIEM,
MOWCKa, aHaimm3a W o0paboTku wuHOpMaAINMK, HEOOXOMUMBIX [JIsi MPUOOPETCHHS] OIBITA
NEeSTENIbHOCTH, KOTOpasl 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe ISl OIEHKHU C
MO3UIINI DKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIHMSHHS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHU3M YeJIOBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYATBHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHHUS [0 XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHBIE NH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHalIn3a YIeOHOW U HAyYHO-TIOMYJIIPHOU HH(DOPMAIIMH XUMUIECKOTO
COJICpKAHUS;



(hopMupoBaHHE U pa3BUTHE Y 00YYAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHHS,
HAOJIOIaTEIILHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, NPH INIAHUPOBAHUH U IMPOBEJICHUN XHMHUYECKOTO KCTICPUMEHTA;

BOCITUTAHHE Y 00yYaIOIIHUXCs YOKAEHHOCTH B TYMaHUCTUIECKOM HAITPABIEHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHHH TJIO0ANBHBIX MPOOIEM PAMOHAIBHOTO MPHUPOAONOIL30BAHUS,
TIOTIOTHEHUSI YHEPTETHUYECKUX PECypCOB M COXPAHEHHs MPUPOIHOTO PABHOBECHS, OCO3HAHUS
HE0OXO0IMMOCTH OEpPEKHOTO OTHOIICHHUS K TIPHPOJIC U CBOEMY 3/I0POBBIO, a TAKXKE MTPHOOPETESHUS
OTIBITA WCITOJIb30BAHUS MOJIYYECHHBIX 3HAHHUK IS IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYaIHsX,
CBSI3aHHBIX C XUMHYECKUMHU SIBIICHUSIMH.

B yuebHOM maHe cpemHero odmiero oopazoBaHus MpeaMeT « XUMUs» 0a30BOr0 YPOBHS
BXOJTUT B COCTaB MPeIMETHON 001acT « EcTecTBEeHHO-HAYYHBIC TPEAMETHI.

OO01iee YMCIO YacoB, OTBEACHHBIX IS M3YyUYCHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
o0miero oopaszoBanus, cocTaBiser 68 yacos: B 10 kmacce — 34 yaca (1 gac B Henenio), B 11 kimacce
— 34 ygaca (1 gac B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTudyeckne 0CHOBbI OPraHUYeCKOH XUMHU

[IpeameT opraHnyeckoi XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJTYUYCHUU
HOBBIX BEIIIECTB U MaTepHuaaoB. Teopusi CTpoeHus opraHudeckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIe MoONOKeHUA. CTpyKTypHbIe (OpPMYJBI OpPraHMYECKUX BelIecTB. [omomorus,
M30MepHsi. XMMUYECKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIC U KPATHBIE CBA3H.

[IpencraBnenue o knaccudukanuu opraHuYecKuX BenecTs. HomMeHkmaTypa opraHndecKux
coeMHEHMH (cucTeMaTuieckas) U TpUBHAJIbHbIE Ha3BAaHUS BAKHEHIIINX MTPE/ICTaBUTENICH KIIacCOB
OpPTraHWYECKHUX BEILECTB.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJI
OpraHMYECKHUX BEIIECTB, HaONIOJICHHEe U ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU (IJIaBJlIeHNUEe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IFOMOJIOTMUYECKMH psia. MeraH um 3TaH — mpocreiiive
IPEICTaBUTEIIN aJTIKaHOB: (PU3NUECKHe U XMMUYECKHE CBOMCTBA (PEeaKIK 3aMEIIeHHs U TOPEHHUS ),
HaXOK/JIEHUE B IPUPOJIE, OJyYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. DTUIIEH U MPOMWIEH — MPOCTEUIIne
NPEJICTABUTENIA QJIKCHOB: (DM3MUYECKHEe W XUMHUYECKHE CBONCTBa (PEaKkIMM THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUK, OKUCIICHUS U MOJIMMEPHU3alINN ), TOTyYeHHE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYECKHE
cBoMcTBA (peakuus noaumepusauun). [lonydeHne CHHTETUUECKOTO KaydyKa U pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHWSI, TOMOJIOTHYCCKUH psii. ANCTHICH —
MPOCTEUIINN TPEICTABUTEIIb AIKHHOB: COCTAB, CTPOCHHE, (PU3UYECKHUE M XUMUIECKHUE CBOMCTBA
(peakuuu rUAPUPOBAHUS, TATOTCHUPOBAHUS, TUAPATAIINH, TOPEHHS ), TOTyUYEeHUE U IPUMEHEHHE.

Apenbsl. benzon: coctaB, cTpoeHue, (U3NYECKHE M XUMHUYECKUE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOIY4YEHHE M NIpuUMeHeHue. Tonyon: cocmas, cmpoenue,
@usuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAnUs), NOLyYeHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMueckas CBA3b MEXAYy  YIJIEBOJAOPOJAMH,
NPUHAAJICKAITUMHI K Pa3IMYHBIM KJlaccam.

[IpuponHbie UCTOYHUKH YTAEBOAOPOAOB. [IpupoaHblil Ta3 U nonyTHbIe HE(QTAHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CrnocoObl nepepadoTKU HEPTH: IEPETOHKA, KPEKUHT (TEPMUUECKHI,
KatanuTuueckuit), mnuponus. IIpogykrel mnepepaboTku HedTH, HX NpPUMEHEHUE B
MPOMBIIIEHHOCTH U B ObITYy. KaMeHHBIN Yyroib ¥ MPOIyKTHI €ro mepepaboTKu.

DKCIEepUMEHTAIbHBIE METOAbl U3YUEHUS! BEIIECTB M UX MPEBPAICHUN: 03HAKOMIIEHHUE C
oOpa3iamu MmjiacTMacc, KaydyKoB U pe3uHbl, koyuiekuuu «Hedte» u «Yronb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEACHUE MPAKTUYECKOW PabOThI:
MOJIyYeHHUE TUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérnele 3amaun.



Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA MIIM MPOYKTA PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucsiopoacoaep:xammue oprann4eckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M ITAHON: CTpPOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOWCTBA (peakUUy C aKTMBHBIMH METaJlllaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
npuMeHeHne. Bogopoiubie cBS3U MEXKIy MOJIEKyJaMu cupToB. JleficTBre MeTaHoIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKA.

MHOroaToOMHbI€ CHHUPTHI. OTHICHIVIMKOIb W TIHULEPUH: CTpOeHHe, (u3NYecKue u
XMMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEIOYHBIMUA METaJNIaMH, KaUECTBEHHAsI peakliys Ha
MHOTOaTOMHBIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STWJICHIJIUKOJIA.

®deHout: cTpoeHNe MOJIEKYJIbl, (Pr3nYecKre U XMMUYeCcKre CBOUCTBA. TOKCHYHOCTD (eHoa.
[Tpumenenue peHomna.

Anpaeruapl U kemowusl. DopManbAeruj, aueTaIbIETH]: CTpOoeHHe, (QU3UUYEecKHe Hu
XMMHUYECKHE CBOMCTBa (peakLUU OKMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKILMN),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3nUYecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
TepupUKalMK), MOoJydeHue M npuMeHeHue. CreapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
NpEeCTaBUTEIN BBICIIUX KApOOHOBBIX KUCIOT. MblIa Kak COJIU BBICIIUX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEe ACUCTBUE.

CrnoxHble 3pUpbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue sxupoB. buosorudeckas pojb KUPOB.

VYraeBoJbl: cocTaB, KilacCU(pUKaLUs yIiIeBoA0B (MOHO-, TU- U ToJMcaxapubl). I roko3a —
NPOCTEHIINNA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumoseicTaue ¢ ruipokcuoM Meau(1l), okrcnenne aMMuadHbIM pacCTBOPOM OKCHJA
cepeobpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHWE B TPUPOJE, NPUMEHEHHUE,
6uosiornueckas ponb. Dotocunres. PpyKTO3a KaK H30MEP IITIOKO3BI.

Kpaxman u nemnronosa kak npupoassie noauMmepsl. CTpoeHne Kpaxmaya U LEeJUTFOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeaKusi C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YECHMs] BELIECTB M MX IPEBPALIECHUN: IPOBEICHHE,
HaOJII0/IeHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuy OIHOATOMHBIX CHHPTOB (OKHMCcIeHHe d3TaHoia okcuaoMm wmemu(ll)), MHOroaToMHBIX
cnupToB (B3auMoaelcTBue MnuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunnoB (okucieHue
aMMHa4vHBIM pacTBopoM okcuga cepedpa(l) u ruapoxkcunom meau(Il), B3aumoaeicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3amaumn.

Bobluniciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEILECTBA WX MPOIYKTA PEAKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJJHOIO
U3 UCXOJIHBIX BELIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconeprKalie OpraHn4eckiue COeMHEHNS.

AMUHOKHCIIOTHI KaK aM(oTepHbIe OpraHnYecKie coeJuHeHNs. PU3NUecKrne 1 XUMUIEeCKHe
CBOMCTBAa aMHUHOKUCIOT (Ha NpuMepe INMIMHA). buosormueckoe 3HaueHUE aMHHOKHUCIOT.
IlenTunael.



benku kak mpupoaHble BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAs H
TPEeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUIPONU3, JCHATYypaIlvs,
Ka4eCTBEHHBIC PEAKIIMHU Ha OCITKH.

DKcrepuMeHTAlIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpEeBpalleHH: HAOMIOJeHUE U
OMKCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakuuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHUS

OcHOBHbBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALMHU, CpPEAHsAs MOoJeKysapHas Macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COAMHEHUH — MOJIMMEPU3aIUs U TOJTUKOHICHCAIIHUSI.

DKcIepuMEeHTaTbHBIE METOJIbI M3YUYCHUSI BEIIECTB M WX MPEBPAICHHUA: 03HAKOMIICHHE C
oOpa3iamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€l MU M3y4YeHUM opranndeckol xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHHA, TaKk W
MOHSTUMN, SIBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: SIBICHUE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, TIEePUOJAUIHOCTh, HAOIIOJCHUE, HW3MEpEHHeE,
9KCIEPUMEHT, MOJICITUPOBAHHE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHHWE BEIIEeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorusi: knerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B Opranusme, (HOTOCHHTE3,
OMOJIOTMUECKH aKTUBHBIC BEIIEeCTBA (OCIIKH, YTIIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepanbl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrHs: MHIEBbIEe MPOAYKTHI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperndyeckne 0CHOBbI XMMHH

XuMHUecKud 3neMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHas 000JIOUKA.
DHepreTU4ecKue YpoBHH, TIOyPOBHU. ATOMHBIC OpOHTAaNH, S-, pP-, d- ameMeHTsl. OcoOeHHOCTH
pacrpeiesieHus SJIEKTPOHOB 0 OPOHWTANIIM B aTOMaxX JJIEMEHTOB IEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHask KOHGUTYpaIHs aTOMOB.

Ilepuonnueckuii 3akoH W Ilepuogmueckas cucremMa xXumuueckux saemeHToB . H.
MenneneeBa. Csizb nepuoauyeckoro 3akoHa u Ilepuoanueckoil CHUCTEMBI XHMHUYECKHX
anementoB JI. V1. MenzeneeBa ¢ COBPEMEHHOI TeOpHE CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUSI CBOMCTB XMMHUECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
10 rpymnnam U nepuogam. 3HauyeHue NepruoIUYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BelmiecTBa. XHUMHUYECKass CBsI3b. BUIbI XHUMHYECKOW CBsI3U (KOBaJICHTHAS
HETIOJSIpHAS. W TIOJISIpHAsl, UOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHMsS KOBAJICHTHOU



XUMHUYECKON CBsI3U (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbII). BogopoaHast cBs3b. BaneHTHOCTb.
DneKTpooTpuliaTenbHOCTh. CTeneHb okuciieHus. OHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsiTue o qucnepcHbIX cucteMax. CTUHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 1o
BEILIECTBA B PacTBOPE.

Knaccudukanus HeopraHnueckux coeiMHeHuid. HomeHknaTypa HeopraHn4eckux BEIIeCTB.
I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKAIUX K PA3TUUYHBIM KJIACCAM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKHX peakiuil B HEOPraHHMYECKOW u
OpTraHWYECKON XMMHH. 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAHCHHS M MPEBPAICHUS
SHEPTUH NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NnUyHBIX (akTopoB. OOpaTHMble pPEaKIIHH.
Xumuyeckoe paBHOBecue. DaKTOpPBI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOIO PABHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutuyeckas auccouuanus. CunbHble W ciadble 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpallbHasl, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIHH.

DKCIEePUMEHTAIBHBIE METOJbl M3YyUYCHHsI BEHICCTB M WX IMPEBPANICHUN: JEMOHCTpPALIHS
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
MoJieJIel KPHUCTAJUIMYECKUX pemETOK, HaOMIoJeHHe U OMHUCaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3fioKeHHE MEPOKCHAa BOAOPOAA B TMPUCYTCTBUU KaTalaU3aTopa,
ONpeAeJICHUE Cpeabl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIIMHU
HOHHOTO OOMEHA), MPOBEACHHE NPAKTUYECKOH paboThl «BnusHue pa3auvHbIXx (HaKTOPOB Ha
CKOPOCTb XUMHUUYECKOU PEAKIINI.

Pacuérnbie 3amaun.

Pacuétel mo ypaBHEHUAM XUMHUUYECKUX PEAKIINM, B TOM YHCJIE TEPMOXUMUYECKUAE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM ITOHATHS «MACcCOBask 0JI BEIIECTBAY.

Heopranuyeckasi Xumus

Hewmerannsl. [Tonoxenue Hemetawios B [lepuoanueckoi cucreMe XUMUYECKUX 2JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpoeHHs aToMoB. (dDu3myeckue CBOWCTBA HEMETAJJIOB.
AnnoTponus HEMETAUIOB (Ha IpUMeEpe KUCIOpoa, cepbl, hochopa u yriepoaa).

XVUMUYECKHUE CBOMCTBA BAXKHEWIIMX HEMETaJUIOB (TalOreHoB, cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCIMHEHHM (OKCUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHHI).

[IprMeHeHre BaXKHEUIIINX HEMETAVIOB M UX COCTMHEHUM.

Mertannel. [lonoxenune mMetamioB B [lepuoguueckoid cucteMe XUMHUYECKUX AJIEMEHTOB /.
U. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTaiioB. OOuue
¢usnveckne cBoiicTBa MeTa/uToB. CIUTaBBl METaUIOB. DIIEKTPOXUMHUYECKHUN DSl HANPSHKCHUN
METaJIOB.

XHWMHYECKHUE CBOWCTBA BAXKHEHMININX METAJUIOB (HATPHWM, Kalul, KaJbI[Mi, MarHuu,
AITIOMUHUM, IUHK, XPOM, KEJ€30, ME/Ib) U UX COCIMHEHUM.

OO61mue criocoOb! MoTy4YeHHs MeTauIoB. [IpruMeHeHne MeTayuIoB B OBITY U TEXHHUKE.

OKCIIEpPUMEHTAIBHBIE METOJbl H3Y4Y€HHUs BEUIECTB M MX MPEBPALICHUNA: H3y4YCHHUE
KOJUTEKIIUU «MeTaibl U CIUIaBb», 00pa3lioB HEMETAUIOB, PELICHHE SKCIIEPUMEHTANBHBIX 3a/a4,
HaOJIIOJICHWE ¥ ONKCAHHWE JCMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aWMOJCHCTBUE



TUAPOKCHUIA AIFOMUHHUS C PACTBOPaMU KUCIIOT U ILIEI04Yed, KAYECTBEHHBIC PEAaKIIMY HA KaTUOHBI
METaJlIoB).

Pacuérnrie 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO U3 YYACTBYIOIIMX B PEaKIUH BEIIECTB, pacy€Thl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIN OJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS 4 )KU3Hb

Ponp xumMuu B oGecriedeHnn SKOJIOTUYECKO, SHEpreTUYecKoi 1 MUIeBoil 6e30MacHOCTH,
pa3BUTUU MeIULUHEL. [IoHATHE 0 HAyYHBIX METOAAX [TO3HAHKS BEIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenus 06 OOMMX HAYYHBIX MPUHITUIIAX TPOMBIIICHHOTO OTYYESHUS BAKHEHIITNX
BEILECTB.

YenoBek B MHUpe BEUIECTB W MaTEPUAOB: BAKHEHIIME CTPOUTEIIBHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTEpHUalIbl, KPaCKH, CTEKJIO, KEepaMHKa, MaTEpHUallbl I DIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIC YI00PEHUSI.

XUMHS M 3J0pOBbE 4YEJIOBEKA: MPAaBWJIA HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuia 6€30M1aCHOTO MCIIOJIb30BaHMsI ITPENapaToB ObITOBON XUMUH B TOBCETHEBHOM JKU3HU.

MexmpeamMeTHbIE CBSI3H.

Peanuzanust MeXIpeaMETHBIX CBS3€H MpU U3yueHHH OOIIel M HEOPraHWYeCKON XMMHUU B
11 xnacce ocyleCTBIISIETCS Yepe3 UCIIOJIb30BAHUE KaK OOIMX €CTeCTBEHHO-HAYUHbIX MOHSTUH,
TaK W NOHATHH, SABJIAIOUIMXCA CUCTEMHBIMU JJI OTIENBHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01m11e ecTecTBEHHO-HAYYHbIEC IOHATHS: HAYYHBIN (PAKT, TUIIOTE3a, 3aKOH, TEOPUS, AHAIIU3,
CUHTE3, KJaccUpUKanusi, NEePUOAUYHOCTb, HAOIIOJEHNE, SKCIEPUMEHT, MOJEINPOBaHNUE,
U3MEpEHHE, SBJICHUE.

®dusuka: Marepus, SHEpPrus, macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HU30TOIL,
PaZMOaKTUBHOCTb, MOJIEKYJa, YHEPreTHUYEeCKU YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSTHUE BEIleCTBa, PU3NUYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kierka, OpraHm3M, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMMHBI, OOMEH BEIIECTB B OPraHU3Me.

I'eorpadusi: MuHepabl, TOpHbIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOIornsA: XUMHUYECKasl MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOACTBO CTPOUTEIIBHBIX
MaTEpUaOB,  CEIbCKOXO3AMCTBEHHOE  IPOM3BOACTBO,  IHINEBAs  NPOMBIIUIEHHOCTb,
(dapMarieBTHUECKasi ~ MPOMBILIUIEHHOCTb,  NPOU3BOACTBO  KOCMETHMYECKMX  IpenapaTos,
IIPOU3BOACTBO KOHCTPYKLIIMOHHBIX MaTepuasos, JJIEKTPOHHAS IIPOMBILUIEHHOCTb,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3yJibTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpeaHero ooiiero oopazoBaHusl (JMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meTroanueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeHEro o0IIero o0pa3oBaHusl ABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOIXOI.

B coorBeTcTBMM € CHUCTEMHO-AEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYp€ JIMYHOCTHBIX
Pe3yIbTaTOB OCBOSHHS MPEeIMETa « XMMHUS Ha YPOBHE CPETHETO 00IIero 00pa30oBaHusl BbIIEICHBI
CJIETyIOIINE COCTABIISAIONINE!

OCO3HaHME O0YYAIOUIUMHCA POCCUHCKOM Tpa’kIaHCKOH HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIM4YKMe MOTUBAIMH K 00yUEHHIO;

LIeJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUIN JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN ¥ UCTOPHUYECKUX TPagULUi 0a30BOM HAyKU XMUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIIMXCSl PYKOBOJCTBOBAThCSI B CBOCH JEATENbHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0Opa3zoBaHus;

HaJIM4KMe TPaBOCO3HAHUS SKOJOTMYECKOM KyJIbTypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaTHl OCBOCHHS PEIMETa « XUMHSD JJOCTUTAIOTCS B €IMHCTBE Y4eOHOU
U BOCIHUTATEIbHON JEATEIBHOCTH B COOTBETCTBUU C I'YMaHUCTHUYECKHUMH, COLMOKYJIbTYPHBIMU,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMU U HJEaJaMH POCCHUICKOrO TI'pa)<JIaHCKOro OOILEeCTBa,
IOPUHATHIMU B OOILECTBE HOpPMaMH M MpPaBUJIaMU MOBEICHHs, CHOCOOCTBYIOLIMMHU IpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBIICHHS TMYHOCTH OOYYaOLIIXCSI.

JIM4HOCTHBIE PEe3yJIbTaThl OCBOEHUS MpeaMeTa «XUMHsD) OTPaKkaroT CPOPMUPOBAHHOCTD
OIIbITA [103HABATEIbHOMN U IPAKTUYECKOH AEATEIbHOCTH 00YUYaIOLIMXCS IO peaTu3aliiy IPUHSITHIX
B O0I1IECTBE LIEHHOCTEH, B TOM UHUCJIE B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

OCO3HaHHUs 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBONOPAIKY;

IIPEJCTaBICHUsS O COLMAIBHBIX HOPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITEILHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHNH yYeOHBIX U T03HABATEIbHbIX 3aJay, BHIIOJTHEHUH XUMHUECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTHX
IPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTeIbHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUS:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE€4YEeCTBEHHOH
XMMUHY;

YBaKEHHUsI K IpOIEeccy TBOpYECTBA B OOJIACTH TEOPHM M IMPAKTHUYECKOTO HMPUMEHEHHUS
XMMHWHU, OCO3HAHUSI TOTO, YTO JOCTIDKEHHS HAayKH €CTh PE3yJbTaT JUTMTENBHBIX HaOJIONEHUH,
KPOIOTJIMBBIX IKCIEPUMEHTAIBHBIX IOUCKOB, TIOCTOSIHHOTO TPYJa YUYEHBIX U IPAKTUKOB,;



UHTEpeca M TI03HABATENbHBIX MOTHMBOB B TMIOJyYE€HHMM M TOCIEAYIOLIEM aHaju3e
UH(POPMALIUH O TIEPETIOBBIX JOCTH)KEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OIICHUBATh CUTYAllUH, CBS3aHHBIE C XUMUYECKUMH SIBJICHUSMU, U IPUHUMATh
OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OILIEHMBATh CBOE TIOBEJCHHWE M IIOCTYNKH CBOMX TOBApUIICH C MO3WIHA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMUA LEHHOCTEW 3J0pOBOTO M 0e30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3NIECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOnrofieHHs MpaBuJl OE30MaCHOTO OOpalleHUs] ¢ BEUIECTBAMH B OBITY, MOBCEAHEBHOMN
KHU3HHU U B TPYJIOBOH J1€ATEILHOCTH;

NOHMMAaHMUA IEHHOCTH TNPAaBWI WHAWBUIYAIBHOTO W KOJUIGKTUBHOTO 0O€3011acHOTO
NIOBEJICHHS B CUTYAIIHSX, YTPOXKAIOIINX 30OPOBBIO U )KU3HHU JIIOICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSATUS BPEIHBIX MPHUBBIYEK (YMOTpeOIECHUS aTKOTOJs,
HApKOTHKOB, KypeHHUsI);

5) TpynoBoro BocnuTaHusi:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATEIbCKONW JEATEIbHOCTH,
00IIECTBEHHO MOJIE3HOI, TBOPUECKOM U IPYrHX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUM NPAKTUYECKUX 33a7a4 COLHUAIBbHOU
HAIPaBJICHHOCTH (B paMKaxX CBOEro Kjiacca, MIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPO(ECCHii pa3iindHOTrO poja, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaKEHU K TPYAY, JIIOJSM TpyZa U pe3ysibTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHYaJIbHON TPACKTOPHH 00pa3oBaHus, OyayIien
npodeccuu U peann3anuy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XMMHUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTHYECKHU I11€JIECO00Pa3HOT0 OTHOILEHHS K MPUPOJE, KaK UCTOYHHKY CYIIECTBOBAHUS
’KH3HH Ha 3eMiIIe;

MOHUMAaHHUS TJI00ATLHOTO XapakTepa SKOJIOTHUECKUX MpoOiieM, BIMSHHUS 3KOHOMHUYECKHX
MIPOIIECCOB Ha COCTOSTHUE MPUPOIHON U COLUATBHOMN CPEeIbl;

0CO3HaHM HEOOXOJIMMOCTH MCIOIB30BAHUS TOCTHIKECHUN XUMHHM JJISI PEIICHUS] BOIIPOCOB
paMoOHATFHOTO PHUPOAOIIOIH30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCSIIMX BPEd OKPYXKAIOIIEH NPUPOIHOU cpene,
yYMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE YKOJIOTMYECKUE MOCIEACTBHUS MPEeIIPUHUMAEMBIX
JEHUCTBUN U NIPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYyJIbTYphI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOM  HAMpaBiICHHOCTH, YMEHHS pYKOBOJCTBOBAaTbCSI HMHU B
M03HABaTENIbHOM, KOMMYHUKAaTUBHOMN M COLIMATbHON MPAKTHUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
MPOTHUBOCTOATH HJICOJIOTHH XeMOo(poOuH;

7) HeHHOCTH HAYYHOT' 0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKHU U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMA CHeUM(PUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poilu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOTO MBIIUIEHMS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKarolleM
MHpe Kak O €IUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny nIpobeM COXpaHeHHs! TPUPOTHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAUYMMOCTH XHMMHUHM JJsi COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOW POJIM B CO3/JaHUU HOBOW 0a3bl MaTepUAIbHOM
KyJbTYpPBI, PEIIEHUH II100abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJIOBEYECTBA — CHIPHEBOI,
SHEpPreTU4ecKoi, MNHIIEeBOM U HKOJOTMYECKOM Oe30macHOCTH, B Pa3BUTHM MEIUIMHBI,
00eCreyeHN! YCIOBHUH YCIEIIHOTO TPyAa U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaXKJIO0TO YJIeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH MCIIOJb30BaTh MOJy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHUH OKPYKAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHH,
YMEHUS ieTaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELIeHUs TpobieM
B pPEaJIbHBIX )KU3HEHHBIX CUTYaIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON JESTENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpEepbIBHOMY OOpa30oBaHMIO UM caMOOOpa3oBaHHIO, K
aKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH II0 XMMHUH B COOTBETCTBHUM C KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPYZa B pa3IHUHBIX chepax MpohecCHOHATEHON eI TeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeamMeTHbIe pe3ybTaThl OCBOCHHUS YydYeOHOTO TpeaMera «XUMHUS» Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIAUCHUIUIMHAPHBIC
(MexrpeIMeTHbIE) 00LIeHaYYHbIE TOHSTHS, OTPaXKaroIIHNEe LEI0CTHOCTh HAyYHOUM KapTHHBI MUpa
U criennGuKy METOJ0B MTO3HAHHUS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHbIA (DaKT, MPHUHIIMIL, THIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIIEI0OBaHNE, HAOIIOICHUE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAILHBIE y4eOHbIe JEUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE,
peryistuBHbIe), obecrneunBaronue (GopMupoBaHue (GYHKIHMOHAIBLHONW TPaMOTHOCTH |
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  MCIOJb30BaTh  OCBOEHHBIE  MEXIUCHUIUIMHAPHBIC,
MHUPOBO33pEHUYECKUE 3HAHUS M YHUBEpCAJbHblE YydeOHbIE JCHCTBHS B IO3HABATEIBHOW U
COIMAJIbHOW MPAKTHUKE.

MertanpeaMeTHble PEe3yNbTaThl OTPAKAIOT OBJAJCHHE YHHUBEPCATbHBIMU YUEOHBIMU
IMMO3HAaBaTCIIbHBIMH, KOMMYHUKATUBHLIMU U PCTYJIIATUBHBIMHA ﬂeﬁCTBHHMH.

OBJjajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30Bble JJOrnYecKue AecTBUS:

CaMOCTOSITENNbHO  (hOPMYJIHPOBaTh M aKTyalM3MpOBaTh NPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpENIETIATh 1LIeNN JEATeTbHOCTH, 3aJaBas MapameTpbl U KPUTEPUM WX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTAThI ACATEIHHOCTH C MTOCTABICHHBIMH IICIISIMH;



UCTIONBb30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHbIC TIPU3HAKK TOHATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS JUISI OOBSICHEHUS OT/ICIBHBIX (PAKTOB M SBIICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh TPUUYUHHO-CJIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTHUECKUE PACCYKIACHUS (MHIyKTUBHBIC, IETYKTUBHBIE, TIO AHAJIOTUH ), BBISBIISATH
3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHS B PacCCMATPUBAEMBIX SIBIICHUSAX, (POPMYJIHUPOBATH BBHIBOABI U
3aKJTIOUYEHNUS;

NPUMEHATH B MPOLIECCE MO3HAHUS, UCTOIB3YEMbIE B XUMHH CUMBOINYECKUE (3HAKOBHIC)
MOJIEJH, TIPEOOPa30BhIBATH MO/IETbHBIE TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKkass (OopMysia, YpaBHCHHE XHMHUYCCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKHX 33/1a4, IPUMEHITh Ha3BaHHBIE MOJICTIbHBIC TIPEICTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB MU3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30BbIe HUCCIeA0BaTENIbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMSI BEIISCTB M XUMHUICCKUX PCAKITUIA;

dbopMynupoBaTh LETH M 33JaYd  HUCCIEJOBAHMS, WCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IpOIEcca, CaMOCTOATEIbHO
IPOrHO3UPOBATh €ro pe3ylbTaT, (GopMyIaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOM HCCIIeIOBATENIbCKOW M MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIISITh  CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOAOB pEeIIeHUs
MPAKTHYECKUX 33724, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUSI.

3) padora c undopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE T™ocoOus, pecypchl HMHTepHeTa),
AHATM3UPOBATH HHGOPMAITUIO PA3TUYHBIX BUIOB U (DOPM MpeCTaBIICHUS, KPUTHYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUYUBOCTH;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPHU IOUCKEe U OoTOOope
uHbOpMaIuu, HEOOXOAUMOM JIJ1s BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeAeIEHHOTO TUTIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMANIBHYIO (hOpMy TpencTaBieHus HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpPEACTBA TpU paboTe C XUMUYECKOM
uHpOpMAIMEH: TPUMEHATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKH |
CHUMBOJIBI, (hOopMyIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIIATHOCTH.

OB1ajeHNe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ JUAJIOTA W/WJIN JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS
peIOKEHHON 3a1a4uu;



BBICTYINaTh C IpPE3CHTAIEel pe3yNbTaToOB MO3HABATEIBHON AEATENbHOCTH, MOTYYESHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHUMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIIECTB,
peanu3anyy y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIaCOBAHMS ITO3UIMIA B X0/1€ 00CYX/IeHUS U 0OMEHa MHEHHUSIMHU.

OsgiiajieHne YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU 1eHCTBUSAMM:

CaMOCTOSATENIFHO IIIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO JAEATEIHHOCTS,
ompeznersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraeéMblii alrOPUTM JIEHCTBUI NpPU BBINOJHEHWU Y4YEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosee F3(PEeKTUBHBIN CIIOCOO MX pPEIIeHHs C YUETOM IMOIyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH AEATEILHOCTH HAa OCHOBE CaMOaHaIN3a M CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3yabpTaThl OCBOEHUA Kypca «OpraHnyeckasi XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN 0 XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, POJU XUMHH B TIO3HAHWH SBJICHHUA TPUPOJIBI, B (OPMHUPOBAHUU MBIIIICHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIUMOHAJIBLHOW TIPaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAaKTHUECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHOM CPEAE;

BIAQJICHUE CHCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
HNOHATUA (XUMUYECKHUI IEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aTOMa, MOJIEKYJia, BaJIEHTHOCTb,
ANEKTPOOTPHUIATEILHOCT, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITICPOIHBIA  CKEJET,
(GyHKIMOHANBHAST TPYIIA, PAJAWKal, HU30MEPHs, HW30MEphbl, TOMOJOTHYECKUN psiJl, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJEpKAIINE COCAUHEHHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMSI); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHUYECKHX
BemectB A. M. bBytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $I3BIK XMMHH; MHUPOBO33PDEHUECKHE 3HAHHUs, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMUYECKHUX SIBJICHUM, (PaKTOJIOTHYECKUE CBEJIEHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJIB30BaHNHU BAXKHEUIITUX OPraHNYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH JCATEIBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKTEepPHbIE MPU3HAKH MOHATHH, yCTaHABINBAThH
HX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS P ONIMCAHUU COCTaBa, CTPOEHHUS U
NIPEBPAILCHUI OPraHMYECKUX COEUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHOH) GOPMYIT OPraHUYECKUX BEIIECTB
Y YPaBHCHHM XMMHYECKUX PEaKLIHH, U3rOTABIMBATh MOJEIN MOJIEKYJ OPIraHMYECKUX BEIECTB
JUTSl WILTIOCTPALMY UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTaHABIUBATH MPUHAIICKHOCTh U3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 1O HX COCTaBy M CTPOCHHUIO K OMNpeNelNEHHOMY KJIacCy/Tpynme COoeInHeHUN
(YyrneBomopoapl, KHUCIOpPOA M  a30TCOAEpIKAIlMe COEAUHEHUS, BBICOKOMOJEKYJISPHBIC
COCIMHCHMS), JaBaTh UM Ha3BaHUsA IO cucTematudeckoii HomeHkiatype (IUPAC), a Takxke



NPUBOIUTH TPUBUAIBHBIC HA3BaHHs OTMACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOMHICH,
alleTWICH, STHJICHIJIMKOIb, TJIHMLEPUH, (eHOJN, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCIIOTa, YKCYCHasi KHCJIOTa, OJIEMHOBAs KUCJIOTa, CTEApUHOBAs KUCIOTA, III0K03a, (PpyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIIH);

c(OPMHPOBAHHOCTh YMEHHUSl ONPEAETATh BHJBl XUMHUECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS] TEOPUU CTPOEHUS OPraHMYEeCKHX
BemiectB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPaHEHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaThb COCTaB, CTPOEHHUE, (QHU3HMUECKUE U
XMMHYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENEH Pa3IMUYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, OSTWIEH, MPOMNWJEH, aleTwieH, Oyramuen-1,3, merwnOyramuen-1,3, OeHsou,
METaHOJ, ATaHOJ, YTHJICHTINKOIb, TIUIEPUH, (PEHOM, aleTalbIeru]l, MypaBbUHAs U YKCYCHAas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJI0I03a, AaMHHOYKCYCHas KHUCIIOTa), WJUIIOCTPUPOBATh
TeHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHH ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHHUKH YTIIEBOJOPOJHOTO CBIPbS
(HedTh, MPUPOAHBIN Ta3, Yroib), cHOCOOBI MX MEpepabOTKH M NPAKTUYECKOE MPUMEHEHHE
IPOAYKTOB NEpepabOTKH;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIECHUS [0 XHUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOTMUECTBA UCXOITHOTO BEILIECTBA MIIM MTPOAYKTA PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OAHOTO M3 HUCXOAHBIX BEIIECTB MIIH MPOIYKTOB PEAKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAaHUS, MCHOJb3YEMbIX B XHMHUHM TPHU H3YYEHHM BELIECTB M XHMHYECKUX SBJICHUU
(HabmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJEIUPOBAHMUE), HCIOJIb30BATh CHCTEMHbBIE
XUMUYECKUE 3HAHUS JUIsl MPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaILUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIFOAATh MpaBUjIa MOJIb30BAHMUS XUMHUYECKON MOCYA0U U
1ab0opaToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOITHEHHIO JIAOOPATOPHBIX XUMUYIECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINIOJHATh XUMHUYECKUH HKCIEPUMEHT
(mpeBpalleHus OpraHUYeCcKUX BEIIECTB MPU HAarpEeBaHUU, MOJyUYEHUE STUIICHA U U3yYEHHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMH OPIraHUYECKUX BEIIECTB, IEHATypaIus OEIKOB MPY HarPEeBaHUU,
I[BETHbIE pEaKLM1 OEJIKOB) B COOTBETCTBHUH C IIPABMIIAMHU TEXHUKHU O€30MACHOCTH MPHU 00paIeHUN
C BEIIECTBAaMHU U JITAOOPaTOpPHBIM 00OPYJOBaHHMEM, MPEACTABIATH PE3YIbTAThl XMMHUYECKOTO
JKCIIepUMeHTa B (opMme 3amucH ypaBHEHHM COOTBETCTBYIOUIMX peakuuil U (opMyIupoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3HPOBATH XUMHUECKYIO HH(POPMALHIO,
NOJTy9aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popMaluu, UHTepHeT U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH I€JIeCO00pa3HOTO
MOBEEeHUs B OBITY M TPYAOBOHM [EATEIHHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPYKaroIle NPUPOJHON Cpelbl, OCO3HABATh OMACHOCTb BO3JECHCTBHUS HA YKUBBIE OpPraHU3MbI
OnpeeNEHHBIX OpPraHMYeCKUX BELIECTB, MOHMMas cmbici mnokaszarens [I/JIK, nosicHaTe Ha
npuMepax crocoObl YMEHbUICHHSI M MPEJOTBPAICHHS UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M
YEJI0BEKa;



Uit 00y4YaromIUXCsi ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHUI,

JUTSI CIICTIBIX M CTTA0OBHISIIIIMX OOYYArONTUXCs: YMEHHUE HCTIOIB30BaTh pelbe(HO-TOUCUHYO
cucteMy obo3Hauenuii JI. bpaitns mis 3anmucn XuMudeckux Gopmy..

11 KJIACC

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O0111as 1 HeopraHuuecKasi XUMHUs» OTPakaroT:

c(OPMHPOBAHHOCTB MTPECTABICHUN: 0 XUMHUYECKOI COCTABIIAIOLIEH €CTECTBEHHO-HAYYHOH
KapTUHBl MHMpa, POJIM XMMHUU B TIO3HAHUU SIBJICHUU NMPHUPOJIBI, B (POPMUPOBAHUU MBILUICHUS U
KyJIBTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOMUMON [UIS pEeLICHHUs
MPaKTUYECKUX 3a7lad M SKOJOTMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U
IPUPOJIHOM cpene;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINeE
HOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJSIPHBIH OO0BEM, BaAJIEHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCJICHMs, XHMHYECKas CBsA3b (KOBaJEHTHas, WOHHAs, METAUINYecKas, BOJOpOJHAs),
KPUCTAJUIMYECKAsT  PEIIETKA, TUIBl XMMHYECKHX  PEaKUuid, pPacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAsT JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMUYECKON pPeaKIuu, XHMUYECKOE PABHOBECHUE); TCOPUH U 3aKOHBI (TEOPHS JEKTPOJTUTHIECKOM
aucconuanuy, nepuoandeckuid 3akod Jl. M. MeHzneneeBa, 3aKkOH COXpaHEHUSI MacChl BELIECTB,
3aKOH COXPaHEHMsI M NPEBpALlCHUs SHEPruM NpU XUMHUYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMUHU, MHPOBO33PEHUECKHE 3HAHUS, JIEXKAIIUEe B OCHOBE IOHHMMAaHUS
OPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTMYECKHE CBEICHHS O CBOICTBAX,
COCTaBe, MOJYYEHUH M 0e3011acCHOM MCIIOJIb30BaHUM Ba)KHEHIIMX HEOPraHMYECKHUX BELIECTB B
OBITY M IPAKTUYECKON JEATEIbHOCTU YEI0BEKa;

c(OPMHPOBAHHOCTh YMEHHH BBISBIISATh XapaKTEPHbIC MPU3HAKH MOHATHUH, yCTaHABINBAThH
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS MPH OMMCAHWU HEOPTraHMYECKHX
BEUICCTB U UX NIPEBPALLECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJMKY JUISl COCTaBJICHUS
¢opMyn BemlecTB M ypaBHEHHH XHMHUYECKHX PEAKIMH, CHCTEMAaTUYECKYyI0 HOMEHKIIATYpY
(IUPAC) u TpuBHManbpHbIE Ha3BaHUS OTHEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbId ras,
YTIEKUCHBIA Ta3, aMMHUaK, TaléHas W3BECTb, HErall€Has W3BECTb, IUTbEBAas COJA, NMUPUT U
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpEeNsTh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XMMHUUYECKOH CBSI3U (KOBaJEHTHas, MOHHAs,
METaJUIN4YecKas, BOJAOPO/HAs) B COCAMHEHUSX, TUN KPUCTAIMUECKOHW PEIETKH KOHKPETHOIO
BellecTBa (aTOMHasl, MOJIEKYJIsSIpHas, MOHHas, MeTajsIndeckKas), XapakTep cpellbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COCIUHEHMI;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKHUX BEIIECTB
II0 UX COCTaBY K ONpEeIeNEHHOMY KJIacCy/TpyIIle COEJUHEHUH (IIPOCThIE BELIECTBA — METAILIbI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenzaeneeBa U JIEMOHCTPUPOBAaTH €r0  CHUCTEMATU3UPYIOLLYIO, OOBSCHUTEIbHYIO U
IPOTHOCTUYECKYIO (DYHKIINY;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1eMeHToB 1—4 nepuonos [leproaunueckoii cucteMbl XUMUUYECKUX 3aemeHToB 1. 1.
MenzeneeBa, UCHONB3YS MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COoeIMHEHMH 1o nepuoaam u rpynnam [lepuoauueckoil cucTeMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (ONMUCHIBATh) 00IIME XUMUYECKHE CBOWCTBA
HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOILIBIO YPAaBHEHUH COOTBETCTBYIOLIMX
XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS PEAKLUUN Pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUS pEaKLUi MOHHOrO OOMEHa, yUMThIBAsi YCIOBUS, IPU KOTOPBIX 3TU
peakuuu uAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PpEAKIUH, HNOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pAClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii HOCPECTBOM COCTABIEHHSI IEKTPOHHOIO OajaHca 3TUX PEaKIH;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKkIuu OT
pa3IuyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3jaeicTBus (npuniun Jle [larense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMUUECKHE MPOLIECCHI, JIeKaIlIUe B OCHOBE
NPOMBIIIJICHHOTO TIOJIy4€HUSI CEpHOM KHCIOTHl, aMMHaka, a Takke C(HOPMHPOBAHHOCTH
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHMIAX M 3KOJOTHYECKHX MPOoOIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas JOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPH XUMHYECKHX
peakuusax, Macchl BenlecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WK
00BbEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMM BELIECTB, TEIUIOBOro 3(pdexra peakyu Ha OCHOBE
3aKOHOB COXPAHEHHs MacChl BELLECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiIa TMOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTb W BBIIOJIHATH XMMUYECKUHA SKCIEPHUMEHT
(paznoxeHue NepoKCHIAa BOAOPOJA B MPHUCYTCTBHM KaTaluW3aTropa, ONpEACNICHHE CpPe.bl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIbHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUHU, PEaKIMH HMOHHOro OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cyabdar-, kKapOoHaT- U XJIOPUI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE HKCIEPUMEHTATbHbIX
3amad no teMaM «Meramiey u «Hemertamnsl») B COOTBETCTBUM € IPaBWJIAMU TEXHUKU
0€30MaCHOCTH MU 0OpaIEHNH C BEIECTBAMH U JIAOOPATOPHBIM 000PYI0OBAHNEM, TIPE/ICTABIIATH
pe3yabTaThl XUMHUYECKOTO H3KCIEpUMEHTa B (hopMe 3alucu ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIMpoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKU AHAIM3MPOBATH XUMHUECKYI0 HH(POPMALHUIO,
M0JTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpEJICTBA MACCOBOM KOMMYyHHKaluu, MIHTepHeT u aApyrux);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOJaTh MpaBUiIa HKOJIOTMYECKU IIeJIecO00pa3HOro
MOBE/IeHNs B OBITY M TPYAOBOM [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOETO 3/I0POBbSI U
OKpPY’KaloIllel MPUPOJIHON Cpelibl, 0OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OpraHU3MBbI
OTpeIeIEHHBIX BEIIECTB, MOHUMAasi cMbICT mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMCHBIICHUA U MTPEAOTBPALICHUA UX BPECAHOT'O BO321€fICTBPI$I Ha OpraHu3M 4C€JI0BCKaA,

Ui 00y4aroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPHUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUIA;

JUTSL CIICTIBIX U CITA00BUISIIINX OOYYAIOIIMXCS: YMEHUE UCTIONB30BaTh PElbe(hHO-TOUCTHYIO
cucteMy o6o3Hauenuit JI. bpaitns nis 3anmucu xuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uupoBbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTnyeckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbl padoThI padoThI

pecypcbl

Pasznen 1. Teopernueckue 0CHOBbI OPraHHM4YeCKOM XUMHHU

1.1

IIpenmer
OpraHUu4YeCKOu
xumuu. Teopus
CTPOCHUSA
OpraHUYECKHUX
coenuHeHu A. M.
bytneposa

Hroro no pazgeny

Pasznen 2. YrieBoaopoasbl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHBI

2.2

Henpenenbaeie
YTJIEBOJOPOABL:
AJIKEHBI, AJIKAIUCHBI,
AJIKUHBI

23

ApoMatndeckue
YIJIEBOJOPOIbI

2.4

[IpupoaHbie




HMCTOYHUKH
YTIIEBOAOPOIOB M UX
nepepadoTka

Hroro no paszneny 13

Pasznen 3. Kuciaopoaconepsxamniue oprannyeckie coeJuHEeHUs

3.1 Crnuptsl. ®enon 3
AJNLIeruael.
39 KapOoHoBsie 7
KkucnoThl. ClI0XKHbBIE
3¢hupsI
3.3 VYrineBoanl 3 1
Hroro no pazneny 13

Pa3znean 4. A3oTconepxainiue Oprannyeckue coeIuHeHus

AMUHEL
4.1 AMHUHOKHCIIOTEI. 3
benku
Hroro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKYISIpHBIE COCIUHEHUS

51 [Imactmaccel. )
' Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34 )

YACOB I10 ITPOTPAMME




11 KITACC

KosmuecTBo yacos DIeKTPOHHDIE
HaumeHoBaHue
Ne (uu¢poBbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMmblI padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aTOMOB.
[Iepronnueckuii 3aKOH
11 u [lepnoanueckas 3
CHUCTEMa XUMUYECKUX
anemenToB /l. U.
Menneneena
CrpoeHue BeiecTna.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Uroro no pazneny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1
2.2 Hemeramisl 1 1
CBs13b HEOPraHUYECKUX
23 1 OpPraHMYEeCKUX 2
BEIIIECTB
Hroro no pazneny 17

Pa3znen 3. Xumus u ;Ku3HbL




3.1 XHUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 [TIPOIT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoiunuecTBo yacos
N Tema ypoka Kontpoabubie | IlpakTuuyeckue JJ1eKTPOHHbIE MM PPOBLIE
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsbI
v . bu6mmoreka [IOK
peaMeT OpraHu4ecKoi XUMHUH,
1 o8 BOSHIKHOBEHHC. DA3BHTHE I 1 https://lesson.edu.ru/lesson/9ee6fd8e-
P cc81-420c-ab3b-
SHatenme 7c5¢3a618be3?backUrl=%2F04%2F08
Teopus crpoenus bubnmnoreka [JOK
) OPTraHUYEeCKUX COCTUHEHUHN A. | https://lesson.edu.ru/lesson/c935a58¢-
M. byrneposa, €€ OCHOBHBIE ab0e-4¢59-9dct-
TIOJIOKEHUS 20517ae4b52e?backUrl=%2F04%2F10
[IpencraBnenue o
KJ1acCu(UKaLUK OPTaHUYECKUX Bbu6nuorexa [LIOK
3 BelecTB. HoMeHnknatypa 1 https://lesson.edu.ru/lesson/726ee099-
(cuctematudeckasi) u €1a9-410f-b8be-
TPUBHAJIbHBIC HA3BaHUS b4cb589aead1?backUrl=%2F04%2F10
OpPraHUYECKUX BELIECTB
bu6mmoreka [IOK
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PSJT ec23-473¢-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
bu6nmoreka [JOK
5 MeraH u 3TaH — OpoCTENIINE 1 https://lesson.edu.ru/lesson/258ddc06-
NIPEACTaBUTEIN AIKAHOB ec23-473¢c-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
6 AJIKEHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [IOP



https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3?backUrl=%2F04%2F08
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

CBOMCTBA

https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1¢fb9399?backUrl=%2F04%2F10

OTUJIEH U MPOIUIEH —
MPOCTEUIIINE MPEICTABUTEN
AJIKEHOB

bu6mmoreka [IOP

https://lesson.edu.ru/lesson/4038171e-
4158-4bd1-ae98-

18dc1¢tb9399?backUrl=%2F04%2F10

[IpakTuyeckas padora Ne 1.
«ITomydenue sTuneHa u
U3YYEHUE €r0 CBOMCTBY»

https://content.edsoo.ru/lab/subject/4/

Ankanuensl. bytaauen-1,3 u
MeTunoytanuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa 1
pE3UHBI

10

AJKHMHEBL: COCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psa. ALIETHIEH — MPOCTEHIINI
MPEICTaBUTEND aJTKMHOB

11

Boruncnenus o ypaBHEHHUIO
XUMHYECKON peaKinu

12

ApeHbl: OEH30J1 ¥ TOTYOIL.
TOKCHYHOCTH apEHOB

13

I'enetnyeckas cBs3b
YTJICBOIOPOIOB,
IpHUHAJICI)KAIIUX K PA3JIMIHBIM
KJ1accam

14

KontponbHas padoTa mo
pazneny «YTIIeBOJIOPOIbD)

15

[IpupoHbIE HICTOYHUKH



https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://content.edsoo.ru/lab/subject/4/

YIJIEBOJOPOAOB: MPUPOJHBIN a3
U TIONYTHBIE HE(TSAHBIE ra3bl,
HE(Tb U MPOYKTHI €€
nepepaboTKu

16

[IpupoHbIE HICTOYHUKHU
YIJIEBOJOPOAOB: PUPOJHBIN a3
U TIONYTHBIE HE(TSAHBIE ra3bl,
HE(Tb U MPOYKTHI €€
nepepaboTKu

17

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOI.
Bonpopoanas cBsi3b

18

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIULEPUH

19

deHout: CTPOCHUC MOJICKYJIbI,
(I)I/I3I/ILIGCKI/IC 1N XUMHUYCCKHUC
CBOﬁCTBa, MMPUMCHCHUC

20

Anpaerunpl: GopManbaeru 1
areTanbaerun. AeTod

21

OnHOOCHOBHBIE NpEAEIbHBIC
KapOOHOBBIE KHCIIOTHI:
MYpaBbUHasl U YKCyCHas

22

[IpakTuyeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCIIOTBD

https://content.edsoo.ru/lab/subject/4/

23

CTeapI/IHOBaH H OJICMHOBAsA
KHCJIOTBI, KaK IMPEACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHUCJIOT



https://content.edsoo.ru/lab/subject/4/

24

MpEIa Kak COIU BBICIIHAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE NIECUCTBUE

25

CrnoxHble 3(hupbI Kak
IIPOHM3BOIHBIE KAPOOHOBBIX
KHUCJOT. ['UIpOInN3 CIIOKHBIX

a¢hupoB

26

XKupsl: rTMIpOIN3, IPUMEHEHHE,
OuosIornvecKas posb KHPOB

27

VYrneBoasl: coCcTaB,
knaccudukanus. Baxueiinme
MpeACTaBUTENN: TII0K03a,
bpykTo3a, caxaposa

28

KanMaH " IOEJIK0JI03a KaK
IMPHUPOAHBIC ITOJIUMCEPDBI

29

KonTponbhas padbota no
pasneny
«Kucnopoaconepxaiiue
OpPTraHUYECKHUE COCTUHEHUSDY

30

AMMWHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
amM(pOTepHbIC OpTraHNYECKHE
COEIMHEHMS, UX OMOJIOTHYECKOE
3HadeHue. Ilentuast

32

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHMUS

33

OCHOBHBIE TTOHSITUS XUMHUHU




BBICOKOMOJIEKYJIAPHBIX
COCIMHEHUN

OcCHOBHBIE METO/IBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

34 . 1
coeguHeHmii. I1macTMaccsl,
Kay4yKH, BOJIOKHa
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KITACC

Ne

KoandyecTBO 4acoB

DJIeKTpPOHHbIe N (poBbIE

Tema Ypoka KOHTpOJILHLIe HpaRTuqecmle
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
bu6mmorexa LIOP
) XUMHYCCKUN DIIEMEHT. ATOM. 1 https://lesson.edu.ru/lesson/20b1df2e-
DJeKTpoHHas! KOH(UTYpaLUsl aTOMOB 6ce4-435b-bbdc-
5155d30a45fa?backUrl=%2F04%2F11
[Tepronnuecknii 3aKOH 1
I bubmuorexa [IOP
€pUOANYECKas CUCTEMA XUMUYECKUX
https://lesson.edu.ru/lesson/e7d48881-
2 snemenToB JI. . MengeneeBa, ux 1
. . 055d-49da-a49c-
CBASH € COBPEMEHHOMN TEOpHEH 7375¢3d033e9?backUrl=%2F04%2F1 1
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECCKHX JJICMCHTOB U UX Bubnuoteka ]_[OP
3 COEJIMHEHMI 10 TpyIIaM U MEPUOIaM. 1 https://lesson.edu.ru/lesson/e7d48881-
3HadeHHe MePUOANYECKOr0 3aKOHA U 055d-49da-a49c-
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB 7375¢3d033e9?backUrl=%2F04%2F11
J.1. MenneneeBa B pa3sBUTUN HAYKH
CtpoeHue BelecTBa. XUMUYECKast Bbu6manorexa I{OP
4 CBs3b, €€ BUJIbI; MEXaHU3MBI 1 https://lesson.edu.ru/lesson/2859ec02-
00pa3oBaHMs KOBAJIEHTHOM CBS3H. 8ecd-4cd8-8531-
Bonopoanas cBs3b edad962608fb?backUrl=%2F04%2F11
BanenrnocTs.
DNIEKTPOOTPULIATENBHOCTh. CTENEHb bubmiorexa LIOP
https://lesson.edu.ru/lesson/a9c9a61e-
5 okuciieHus. BemiecTBa 1

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

e387-4ffe-bctb-
aca9c7241b21?backUrl=%2F04%2F11



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11

Ilonstue o AUCTICPCHBIX CUCTCMAX.

bu6mmoreka LIOP
https://lesson.edu.ru/lesson/8ae38be6-

6 HctunHbBIE ¥ KOTIOUIHBIE PACTBOPHI. c06£.420.9729..
MaccoBas 10715 BeleCTsa B pacTBope 69903109f968?backUrl=%2F04%2F 11
Knaccudukanusa u HoMeHKIaTypa
7 HEOPraHUYECKUX COCAMHEHUH.
['eneTnueckas CBsi3b HEOPraHUUECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanmss XuMuaeckux
peakIuii B HEOPraHUIECKON 1 Bu6nmorexa [{OP
2 OpraHUYEeCKON XMMHUH. 3aKOH https://lesson.edu.ru/lesson/75637222-
COXpaHEHUsI MACCHI BEILIECTB; 3aKOH d397-4bla-810a-
COXpaHEHUs U IIPEBPALICHUSA SHEPTUN cc7bca%e8a0c?backUrl=%2F04%2F11
IPU XUMHUYECKUX PEAKIIHIX
bubmuorexa [IOP
9 CkopocTts peakiuu. O0paTumbie https://lesson.edu.ru/lesson/f0cb5def-
peakiuu. XMMHUYECKOE PABHOBECHUE 307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11
[IpakTuueckas padora Ne 1. buGnuorexa LIOP
10 «BIHSAHHE pasTHIHbIX GAKTOPOB Ha https://lesson.edu.ru/lesson/0e41e568-
5 0a2b-4605-bb92-
CHOPOCTD XHMHHCCKOH Paiiitin» 35d1ab69f9ba?backUrl=%2F04%2F1 1
DIEeKTPONUTHYECKAs JUCCOIHALIHS.
[ToHsATHE O BOIOPOIHOM TIOKA3aTele bubmiorexa LIOP
https://lesson.edu.ru/lesson/237cdb54-
11 (pH) pacTBopa. Peakiiun nonHoro
2787-4817-8330-
obmena. [iIpo1u3 OprauHeckux u 6e027b075645?backUrl=%2F04%2F 11
HEOPraHUYECKUX BEILECTB
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC
12 peakiuu. [lonsTre 00 35ekTpoIn3e

pacIiaBoB U pacTBOPOB COJIEi



https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11

13

KontponbHas paboTa mo pazaeny
«TeopeTnyeckrie OCHOBBI XUMHUU

14

MeTtaniel, UX IOJIOKEHHUE B
[Iepuonnueckoii cucreme
XUMHUYECKUX djiemeHToB 1. 1.
MenpeneeBa 1 0COOCHHOCTH
cTpoeHust atToMoB. O01IHe
(bu3mvecKre CBOMCTBA METAJIJIOB

15

CIu1aBbl METANIOB.
DIEeKTPOXUMHUYECKUN DS
HaIpsHKEHNH METaJIOB

16

XHMHYECKHE CBOMCTBA BaxKHENIIINX
METaJUIOB (HaTpUH, Kajaui, KaabluH,
MarHui, aJlfOMUHHMN) U UX
COCIUHCHUI

17

XUMHUYECKUE CBOWCTBA XpOMa, MEJU U
HUX COeIUHEHUN

18

XUMUYecKre CBOMCTBA ITMHKA, JKelie3a
U UX COCTUHEHUHN

19

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIEPUMEHTAIBHBIX 33124 110 TeMe
«MeTtayp»"

20

Hewmeraiibl, X MOJOKEHHUE B
[Tepronnueckont cucreme
XUMUYeCKUX djiemeHToB 1. 1.
MenpeneeBa u 0COOCHHOCTH
CTPOCHHS aTOMOB

21

duznyeckue cBOIICTBA HEMETAILIOB.




AmoTponusi HEeMeTauIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yTJeposa)

22

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cephl U UX COCTMHEHUI

23

XHUMHYECKHE CBOMCTBA a30Ta,
tdocodpa u ux coeqUHEHHIA

24

XUMHUYECKUE CBOMCTBA yIiIepo/a,
KPEMHUS U UX COSAUHEHUN

25

[IpumeneHne BaXKHEUIINX
HEMETAaJJIOB B UX COCTUHECHUH

26

O000I11IeHNE U CUCTEMATHU3ALUS
3HaHUM 110 Teme «HemeTramns.
Briuncnenust no ypaBHeHHUSIM
XUMHYECKUX PEAKIUHU U
TEPMOXUMHYECKHUE PACUETHI

27

IIpakTuueckas padora Ne 3.
«Pemenne 3kCriepuMeEHTaIbHbIX 3a/1a4
o reMe "Hemeramibr"»

28

KontponbHas paboTa mo TeMam
«Metame»y U «Hemetamien)

29

Heopranuueckue u oprannyeckue
kucnotel. Heoprannueckue u
OpraHMYEeCKHEe OCHOBAHUS

30

AMoTepHbIe HEOpraHUYECKHE U
OpPTaHUYECKUE COCTUHEHUSI.
I'eneTnyeckas CBsA3b HEOPraHUIECKHIX
Y OPTaHHYECKUX BEIICCTB




Ponp xuMuu B o0ecrieueHun

31 3KOJIOTUYECKOM, SJHEPreTUUECKON 1 |
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MEIAITHEI
[IpencraBneHus 06 OOMMX HAYIHBIX

32 NPUHIUIIAX IIPOMBIILIEHHOTO 1
MOJy4YEeHUSI BAXKHEUIIINX BEILIECTB

13 YenoBek B MUpE BELIECTB U 1
MaTepHuasoB

34 XUMUA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxnmonepHoe obiectBo «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

Meroanueckoe nmocodue k ypokam O.C.I"abpuensu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






