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HOACHUTEJIBHASA 3AITMCKA

[IporpaMMa mo XMMHM Ha YpPOBHE cpeaHero ooOmiero obpa3oBaHus pa3paboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoii
Oenepanuny», TPeOOBAHHUM K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENLHON MpPOTpamMMBbI
cpeanero obmero ob6paszoBanms (OOII COO), mpencraBieHHBIX B DeaepanrbHOM
rocynapctBeHHOM oOpazoBatenbHoM ctanaapte COO, c¢ yderom Konnenmum npernonaBaHus
ydyeOHOro mpeamera «XuUMHSI» B 00pa3oBaTelbHBIX opraHu3amnusax Poccuiickoit deneparuu,
pean3yonIMX OCHOBHbIE 00pa30BaTEIbHbIE IPOIrPAMMBbI, U OCHOBHBIX I0JIOKEHUH «CTpareruu
pasBuths BocniutaHusi B Poccuiickori @enepanuu Ha mepuon 10 2025 roma» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTke MporpamMmbl MO XUMHUHU, K OINpEAeNeHUI0 Oo0IIen
CTpaTeruy OO0yYeHUs, BOCIIUTAHUS M Pa3BUTH OOYUYAIOMIMXCS CPEACTBAMH Yy4eOHOTO MpeaMeTa
«Xumusy» s 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTaBWIIM KOHICNTYaTbHBIC ITOJOXKCHHS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTH Li€JieH, COJepXkKaHus, pe3yJlbTaToB OOydeHHS U
TpeOOBaHUI K YPOBHIO MOJITOTOBKU BBITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, II0JIydaeMO€ BBIIYCKHUKAaMHU  0011e00pa30BaTeIbHOM
OpraHM3aliy, SBISETCS HEOThEMJIEMOM YacThl0o HMX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAllOM peaIM3allMd Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIOYEBBIX
[IECHHOCTEH, TNPHUCYIIHUX LEJIOCTHOH CHCTEME XHUMHMYECKOro OOpa3oBaHUS. OTHU II€HHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB NMPUPOABI, (POPMHPOBAHUS MUPOBO33PEHUS M OOLIEH KYIbTYpbI
YeJloBeKa, a TaKKe OHKOJOIMYEeCKHM OOOCHOBAaHHOI'O OTHOIIEHHMS K CBOEMY 3/I0pOBbIO HU
npUpoaHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydaroLIMXCs HA YPOBHE CPEIHErO
o0rmiero oOpa3oBaHMs CPEJACTBAMU Y4eOHOTO mpeaMera «XHMHUs», COAepkKaHWe U MOCTPOCHUE
KOTOpPOTO OIpeNeieHbl B IporpaMMe MO XUMHH C Y4eTOM CHeuu(UKH HayKd XUMHH, €€
3HA4YeHUS B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yUYETOM OOIIUX
Heneil U MPUHLMUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEeHEro oOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO poJib B COBPEMEHHOMN
[MBWJIM3AIMHU, B CO3JaHHM HOBOW 0a3bl MaTepHallbHOW KynbTyphl. OHa BHOCHUT CBOHM BKJIAJ B
(dbopMHpOBaHKE PAIIIOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, KOTOPoe POpMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOIO COCTABA OKPYXKAIOIIETO0 MHUpA, OCO3HAHUS B3aWMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JpPYrUMU €CTECTBEHHBIMM HayKamMH, XUMHUs CTajia
HEOTHEMJIEMOI YacThbl0 MHPOBOM KYJIbTYPHI, HEOOXOIMMBIM YCIOBHUEM YCHEIIHOTO TpyAa U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHUS Kak HayKa CO3MJaTesIbHAasA, KaKk HayKa

BBICOKMX TEXHOJIOTUH HalpaBjeHa Ha pelleHHue Io0ajabHBIX MpoOJiIeM YCTOWYMBOTO Pa3BUTHUS



YEeJIOBEUECTBA — CHIPhEBOM, HHEPTreTUYECKOW, IHIINEBOM, DKOJOTHYECKON O€30MacHOCTH U
OXPAaHBI 3/10POBbSL.

B cootBercTBUM ¢ OOMIMMHU HENSIMH WU NPUHIMIIAMH CpeIHEro oduiero obpa3oBaHus
copepkanue npeamera «Xumus» (10-11 kiaccel, 0a30BbIil YPOBEHb H3y4CHUs) OPUSHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO IOJArOTOBKY OOYy4aroIIMXcCsl, HEOOXOOUMYIO UM JJIs
BbIpaOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHMS B JKU3Hb COLMYyMa,
IPOOJKEHUs 00pa30BaHUs B pa3IMUHbIX 00J1ACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocCTaBisIOIMME TIpeIMeTa «XUMHs» SBISAIOTCA 0a3oBble Kypchl — «OpraHuueckas
xumusi» u «O011as 1 HeopraHuyeckas XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HayKH: cUcTeMa 3HaHHUH 110 HEOPraHMYECKOW XUMHHU (C BKIIOUEHUEM
3HaHUM U3 o0ulel XUMUM) U opraHuyeckod xumuu. PopMUpPOBaHUE JAHHON CUCTEMBblI 3HAHUN
OpU W3Y4YEHHUU IpeaMeTa O00ecleyuBaeT BO3MOXKHOCTh PAacCMOTPEHMsSI BCETO MHOrooOpasus
BELIECTB Ha OCHOBE OOLIUX IMOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepkaHus KypcoB — «Opranuueckas XuMus» U «O011as 1 HeopraHuueckas
XUMUsD» chopMupoOBaHa B MPOrpaMMe MO XMMHU Ha OCHOBE CHCTEMHOIO IMOJAX0Ja K MU3Yy4EHHUIO
yuyeOHOro Marepuajga M OO0YyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAaHHBIM PpAa3BUTHUEM 3HAHUI Ha
ONpEENIEHHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOl XUMHM BEIIEeCTBa
paccMaTpUBaIOTC Ha YPOBHE KJIACCMYECKOM TEOPUHU CTPOEHHUS OPraHMYECKUX COCOUHEHWH, a
TaK)K€ Ha YPOBHE CTEPEOXMMMUYECKHUX M IJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BELIECTB.
CseneHus 00 M3y4aeMblX B Kypce BEIIECTBAaX JAlOTCAd B Pa3BUTUU — OT YIJIEBOJOPOAOB J10
CIIOKHBIX OHOJIOTMYECKH aKTUBHBIX COEIMHEHUH. B Kypce opraHnueckod XMMHH MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS IepBOHAYalIbHbIE
IPECTaBICHNUS O XMMHUYECKON CBSI3M, KJIACCH(PHUKAIIMOHHBIX NMPU3HAKAX BELIECTB, 3aBUCHMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKIHH.

[Ton HOBBIM yriioM 3peHHs B IpenMere «XHUMHs» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3Y4CHHBIII Ha YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHUS TEOPETHUYECKHH MaTepuan u
(baKTOJIOTHUECKUE CBEJCHHS O BEIECTBaX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mast 1 HeopraHuyeckas XUMHs» 00y4JaroUMMCs MPEeA0CTaBIsIeTCs BO3MOXHOCTh OCO3HATH
3HaYEHHE MEePUOJUYECKOT0 3aKOHAa C OOLIETEOPETHYECKUX W METOJIOJIOTMYECKUX MO3MIIHM,
riy0Ke TMOHSATh HCTOPUYECKOE H3MEHEHHE (PYHKLUMH 3TOro 3akoHa — OT 00oOIaromei 1o
OOBSICHAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucteMa 3HaHU O BaXKHEWIIIUX BEIIECTBAX, MX COCTABE, CTPOCHHMH, CBOMCTBAX U
INPUMEHEHHH, a TAaKXKE O XMMUUYECKUX PEaKIHsIX, X CYLIIHOCTH ¥ 3aKOHOMEPHOCTSAX IMPOTEKaHUs
nomonasiercs B Kypcax 10 w11 KimaccoB dSiIeMEHTaMH COJCp)KAHUS, HMEIOIIUMU
KYJIbTYpPOJIOTMYECKHI ¥ TPUKIAJHOW XapakTep. OJTH 3HAHHUS CIIOCOOCTBYIOT IOHUMAHHUIO
B3aUMOCBSI3M XHMHUHU C JPYTMMH HayKaMH, pAacKpbIBalOT €€ poJib B II03HABATENBHOM H

MPAKTUYECKON JESATENIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHUSI K TIpoIecCy



TBOpYECTBA B 00JACTU TEOPUH W MPAKTUYECKUX MPUTIOKEHUN XUMHH, TOMOTAIOT BBIMYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3AHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh MH(POPMALUIO U NMPUMEHATh ¢ Ui MONOJHEHUs 3HAHUH, PEeLICHHS
MHTEJJIEKTYaJIbHBIX U AKCIEPUMEHTAIbHBIX HCCIEA0BATENbCKUX 3a7ad. B 1menom conepkanue
yueOHoro mpenmMera «XuMus» JaHHOTO YPOBHSI U3y4YEHHsS] OPUEHTUPOBAHO HA (OPMUPOBAHUE Y
00y4aroluxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUS (QMIOCOPCKUX HICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHMYECKOr0 U OPraHUYECKOro MHUpa, 00YCIOBICHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOCHHUEM, [103HABAEMOCTb IPUPOJHBIX SBJIECHUI MyTEM KCIEPUMEHTA
U pelLIeHUs] MPOTUBOPEUUI MEXIY HOBBIMH (PakTaMH U TEOPETUYECKUMHU MPEIIOCHUIKAMH,
OCO3HAHHE POJIM XMMHUU B PEIICHUU KOJOTMYECKUX MpoOsieM, a Takke ImpobiieM cOepeskeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B mnnane pemeHus 3amady BOCIMTAHUSA, Pa3sBUTHUS U COLMAIU3ALUU OOY4YaIOUIUXCS
IOPUHATBIE MPOrpaMMON IO XMMHU IOAXOJbl K OINPEAETICHUI0 COJEp)KaHUsS U IOCTPOCHHUS
npeaMeTa mpeaycMaTpuBaloT (pOPMHUPOBAHUE YHHBEPCAIbHBIX y4EOHBIX NEWCTBUN, UMEIOUINX
0a30BoOe 3HaUEHUE JUIS PA3IMYHBIX BUJOB JAEATEIHHOCTHU: pelleHus npo0ieM, MOUCKa, aHaau3a u
o0paboTkn uH(pOpMalUK, HEOOXOAUMBIX JUIsI TNPUOOPETEHUs ONbITa MPAKTUYECKON U
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B npakTuke npenojaBaHus XMMUM KaK Ha YpOBHE OCHOBHOT'O 0OIIero oOpa3oBaHUs, TakK
U Ha YpPOBHEe cpenHero oOmiero oOpa3oBaHUs, INpPU OIPEICICHUH COJAEp)KaTebHON
XapaKTepUCTUKU Leled H3ydeHHs NpeaMeTa HalpaBiIeHUEM I[EepBOCTENEHHON 3HAYUMOCTU
TPaJMLIMOHHO TMpH3HAeTcs: (OPMUPOBAHME OCHOB XHMMHUYECKOM Hayku Kak olnactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NPAKTUYECKON [EATEIBHOCTH 4YEJIOBEKa M Kak OJHOro W3
KOMIIOHEHTOB MHPOBOM KyiIbTypbl. C METOAMYECKOM TOYKM 3pEHUS TakoW MOAXOX K
OTIpe/IeNICHUIO 1IeIel U3ydeHUsl TpeAMETa SBJISETCS BIIOJIHE ONpaBIaHHbIM.

CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH ILIEJIIMU W3Y4EHHUs IMpeaMera «XHUMHs» Ha
6a3oBom ypoBHe (10 —11 ki1.) sIBIsIFOTCS:

e (opmupoBaHuEe CHCTEMBl XMMHYECKHUX 3HAHUN KaK Ba)KHEUIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTHHBl MHpa, B OCHOBE KOTOPOW JIeXkKaT KJIIOYEBBIE IIOHATHS,
(dbyHIaMeHTalbHbIE 3aKOHBI U TEOPHHM XMMHH, OCBOCHHUE S3bIKA HAYKH, YCBOCHUE M MOHUMAaHUE
CYLIHOCTH JOCTYMHBIX 0000IIEHINI MUPOBO33PEHUYECKOIO XapaKTepa, 03HaKOMJIEHHE C UCTOpUEi
WX PA3BUTHUSA U CTAHOBJICHUS;

e (GopMHpOBaHME U Pa3BUTHE MPEJCTABICHUM O HAYYHBIX METO/IaX MO3HAHUS BEILECTB U
XUMHYECKUX PpEeaKIuii, HEOOXOMUMBIX JJIsi MPHOOPETEeHUs YMEHUN OpPUEHTHPOBATHCS B MHUPE
BEUIECTB M XUMUYECKMX SBJICHMM, HMMEIOIMIMX MECTO B MPUPOJE, B MPAKTUYECKOM U
MMOBCEAHEBHOM KU3HH;

® DA3BUTUC yMeHI/If/’I U CII0CO0O0B ACATCIIBHOCTH, CBA3aHHBIX C Ha6JHOILCHI/IeM n



O0OBSICHEHMEM XHMHUUYECKOTO AKCIIEPUMEHTA, COOII0OJIEHUEM MPaBHJI O€30IaCHOTO OOpaIIeHUs C
BEIICCTBAMH.

Hapsiny ¢ atum, coaepkaTenbHas XapaKTepUCTHKA LIEJIeH U 3a7a9 U3ydeHUs IpeaMeTa B
nporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUH C HOBBHIMH MPHOPUTETAMHU
B CHUCTEME cpemHero oomero oOpazoBaHus. CerofHs B MPENOJAABAHUU XUMHU B OOJBIICH
CTCTICHU OTJAeTCS TMPEIIOYTCHHE TPAKTUYECKOH KOMITIOHEHTE COJCp)KaHHs OOydeHHUs,
OPUCHTHPOBAaHHOW Ha TMOATOTOBKY BBITYCKHHKAa 00IIe0O0pa3oBaTeIbHONH OpraHU3allHH,
BJIQJICIONIETO HE HAOOpOM 3HAHWH, a (YHKIMOHATHHOUW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMCHHSIMA aKTUBHOTO TIOJyYSHUS 3HAHWW W NMPUMCHECHUS MX B PEATbHOW KU3HU YIS PEIICHUS
NPaKTUYCCKHUX 3a/1a4.

B cBs3u ¢ 3TUM TpU HM3YyYCHHH TpeaMeTa «XUMHS» JIOMHHUPYIOIICe 3HAuCHHE
MpUOOPETAIOT TaKKE 1IEJIM U 3a/1a4H, KaK:

amanrtanus OoOyJalIIUXCS K YCIOBHSIM JWHAMHYHO  Pa3BUBAIOMIETOCS  MUPA,
(GopMHpOBaHHE HMHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €aM0OOOpa30BaHHUIO,
COTPY/ZIHUYECTBY, CaMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX PpEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUSIX, CBSI3aHHBIX C BEIECTBAMH M UX TIPUMEHEHUEM;

dbopmupoBaHHe Yy OOYYAOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMITETCHIIHIA),
UMEIOIINX YHUBEpPCAIbHOE 3HAYCHHE IS PA3IMYHbIX BUJOB JIEATEIBHOCTH: PEIICHUS MPOoOieM,
MoWCcKa, aHanmu3a W o0paboTku uHOpMaNMK, HEOOXOAMMBIX JUIS MPUOOPETEHHUS OMbITa
JESTEIIbHOCTH, KOTOpasi 3aHUMACT BAXHOEC MECTO B TO3HAHWHM XWUMHH, a TAKXKE JJIsS OICHKH C
MO3UITUH YKOJIOTHUECKOM 0€30IMaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHUX IPOIIECCOB
Ha OpPTaHK3M YeJoBeKa U IPUPOJIHYIO Cpeay;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, NHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOyyaromuxcs: CHOCOOHOCTH CAaMOCTOATEIbHO MNPHOOpEeTaTh HOBBIE 3HAaHUSA IO XHUMHUU B
COOTBETCTBUH C KH3HECHHBIMU MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIC HH(OPMAITMOHHBIC
TEXHOJIOTHH JJIs MOMCKa U aHaJIn3a y4eOHOM M HAyYHO-TTOMYISIpHON HH(OPMAIUA XUMHUYIECKOTO
COJIepKaHUS;

dbopMHUpOBaHHE W pa3BHTHE Yy OOYYAIONIMXCS AaCCOIMATUBHOTO W JIOTHYECKOTO
MBIIUICHHUS,  HAONIOAATEILHOCTH, COOpPAaHHOCTH, AaKKypPaTHOCTH, KOTOPBIE  OCOOCHHO
HEOOXOUMBI, B YACTHOCTH, MIPH IJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHHE Yy OOYyYaIOMUXCS YOEXKICHHOCTH B TYMaHUCTHYECKON HAMPaBICHHOCTH
XUMHH, ©€¢ BaXHOW pOMM B  PEHNICHHM TIIOOAIbHBIX  TPOOJIEeM  palMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS, TOIOJIHEHHSI JHEPreTHUECKUX PECYPCOB M COXPAHEHHS TPHPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpEKHOT0 OTHOILIECHUS K TPUPOJE H CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS ONBITA UCIOIB30BAHUS MMOYUYCHHBIX 3HAHUHA JIJISI TIPHHSTHS

T'paMOTHBIX peH_IeHI/Iﬁ B CUTyalluAX, CBA3aAHHBIX C XUMHUYCCKUMU ABJIICHHUAMMU.



CBSI3b C PABOUYEN TPOT'PAMMOM BOCIIUTAHUSA IIKOJIBI

Peanmzanus BOCIUTATEIBHOIO MOTCHIMANAa YPOKOB XUMHHU (YPOUHOU IESTEIBHOCTH,
AyJIUTOPHBIX 3aHATHA B paMKaXx MAaKCUMaJIbHO JONYCTUMOW y4eOHOW  Harpysku)
IIpeyCMaTpUBAET:

- MaKCHMMAaJIbHOE HCIIOJIb30BAaHME BOCIUTATEIIBHBIX BO3MOXXKHOCTEH COICpXkKAaHMS YPOKOB
JUis (OPMHUPOBAHUS Yy OOYYAIOLIMXCA POCCUHCKUX TPAAMLUOHHBIX JIyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUICKOIO HCTOPUYECKOTO CO3HAHHA Ha  OCHOBE
MCTOPUYECKOI0 IPOCBELIEHUS; MOJ00pP COOTBETCTBYIOILIEIO COJAEP)KAHMS YPOKOB, 3aJaHUM,
BCIIOMOTaTeJIbHbIX MaTEPUajoB, IPOOIEMHBIX CUTYaLUi 17151 OOCYKACHMUI;

- BKJIFOYEHUE B COJEP/KAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIUTAHUS, UX
yUeT B ONIPEEICHUH BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATHI;

- BBIOOpP METO/IOB, METOJMK, TEXHOJOTHH, OKa3hIBAIOIINX BOCIIUTATEIHHOE BO3/ICHCTBHE
Ha JIMYHOCTh B COOTBETCTBUM C BOCIMTATEIbHBIM HJEAJIOM, LIEJBI0O M 3aJayaMu BOCIUTAaHMUS,
LIEJIEBBIMU OPUEHTUPAMU PE3YJIbTATOB BOCIIUTAHHUSA; pPEAIM3ALMI0 IPUOPUTETA BOCIMTAHUS B
y4eOHOI e TeTbHOCTH;

- IPUBJICYEHNE BHUMaHUS 00y4aroIUXCsl K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
NPEeIMETOB, SIBIEHUH M COOBITHI, WHUIMUPOBAHHE OOCYXIEHUH, BBICKa3bIBaHUM CBOEro
MHEHHS, BBIPA0OTKH CBOET0 JMYHOCTHOI'O OTHOLICHHMS K H3Y4aeMbIM COOBITHSM, SIBJICHUSM,
aunam;

- DIpUMEHEHHWE WHTEPAKTUBHBIX (GopM YyueOHOM padoThl — MHTEUIEKTYaJIbHbIX,
CTUMYJIHMPYIOIIMX I103HABAaTEIbHYI0 MOTHBAIMIO, HIPOBBIX METOJUK, ITUCKYCCHUM, IarOIINX
BO3MOXHOCTh TNPHOOPECTH OMNBIT BEACHHMS KOHCTPYKTUBHOTO JHajiora; TpYNIOBOW pabOTHI,
KOTOpas YYUT CTPOUTHh OTHOLICHHWS M JEWCTBOBAaTh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIIICHHUS;

- moOyXaeHne 00yJaromuxcs COOMI0aTh HOPMBI TIOBEACHHS, IpaBUiia OOIICHHS CO
CBEpCTHUKAMM M TMEJAarorMYecKUMH paOOTHUKAaMH, COOTBETCTBYIOIIME YKJIaay IIKOJBI,
YCTAHOBJICHHE U MOJIEPXKKY JJOOpOKenaTenbHOM atMmochepsr;

- OpraHM3alli0 HAaCTaBHUYECTBA MOTHMBHUPOBAHHBIX U SPYAMPOBAHHBIX O00YYaIOIIUXCS
HaJ HEYCIEBAIOIIMMU OJIHOKJIACCHUKaMH, B TOM 4HCI€ C OCOOBIMH 00pa3oBaTeIbHBIMHU
NOTPeOHOCTSAMH, JAIOIMIEr0 OOYYaIOIIMMCS COLMATbHO 3HAYMMBIA ONBIT COTPYIHHUYECTBA M
B3aUMHOMU ITOMOIIIY,

- VHULUHUPOBAHME M MOAJEPKKY MCCIENOBATEIBCKON NEATEIBHOCTH O0YydYaroluxcs,
IUTAHUPOBAHME W BBINOJHEHUE WHIWBHIYaJIbHBIX M TPYNIOBBIX IPOEKTOB BOCIIHTATEIBHON
HaIpPaBJIEHHOCTH.

Pe3ynbpTarhl enuHCTBa y4eOHOW M BOCIIMTATENLHOU JESITEIBHOCTH OTPa)XEHBI B paszerne
paboueil nporpammsl «JIMYHOCTHBIE Pe3yiabTATHl U3y4EHUs ydyeOHOro mpeamera «XUMHs» Ha

YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHUs.



MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS1» B YYHEBHOM IIVIAHE
B cucreme oOmero oOpa3oBaHus «XUMHUS» SBISETCS 00S3aT€IbHBIM  Y4€OHBIM
OpeMETOM, KOTOpPBbI BXOOUT B COCTaB mpeaMeTHo oOnactu «EcTecTBEeHHO-HAydHBIE
PEIMETHI».
Cpox ocBoenus paboueit mporpammsr: 10-11 kmaccsr, 2 roza.

KonnuecTBo yacoB B yueOHOM IUTaHe Ha u3ydeHue npeamera (34 yueOHbIC HeIen).

Kiacce KomnuectBo yacos B KonnuecTBO 4acoB B roxa
HEJIEII0
10 xiacc 1 34
11 kimacc 1 34
Bcero 68




COJAEP)KAHUE OBbYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHUYeCKON XMMHMHU

IIpenMeT OpraHUYECKOM XMMHUU. €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B MOJIYYECHUU
HOBBIX BEIIECTB U MaTepHaioB. Teopusi CTpOeHHS OpraHndYeckux coequHennii A. M. bytieposa,
ee OCHOBHble mnosiokeHus. CTpykTypHble (OpMY/Ibl OpPraHMYECKUX BellecTB. lomosorus,
n3oMepust. XMMUYeCKasi CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccupukanmuu  OpraHUYecKWX  BemlecTB.  HomeHkmarypa
OpPraHMYECKUX COEAMHEHUHM (cucTeMaThyeckas) W TpPUBHAIbHbIE HAa3BaHMUA BAKHEMIIMX
IIPEJICTaBUTENIEH KJIACCOB OPraHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METO/bl M3YUYEHHUS BELIECTB U UX MPEBpAILlEHUN: 03HAKOMIIEHUE C
oOpa3laMu OpPraHWYECKUX BEIIECTB M MaTepualaMHd Ha MX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOJACHWE W ONHMCAHUE JAEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHMYECKUX BEILECTB IPH HarpeBaHUH (IUI1aBJIeHUE, OOYIIIMBAaHUE U TOPEHNUE).

YruaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHWE, NOMOJOTHYECKHMM psan. MeraH W 3TaH — mpocTenmue
IPEICTABUTENIN aNKAaHOB: (DU3MYECKME M XUMHUYECKHE CBOWCTBA (pEakiiM 3aMCICHUS H
TOPEHHs), HaX0XJIeHUE B IPUPO/JIE, OTyUeHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psfl. DTUJIEH U MPOIUJIEH — MPOCTEHIIINE
NPEJICTAaBUTENIN AJIKEHOB: (PU3MYEeCKHMe W XMMHUYECKHE CBOWCTBA (peakuuu TUIPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIEHHS U OJMMEPHU3aluN), TOJydeHHE U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetunOyraguen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKHE
CBOMCTBa (peakiuus mosumepusanun). [lonydeHne CHHTETHYECKOTO KaydyKa H Pe3HHBI.

AJKHHBI: COCTaB W OCOOCHHOCTH CTPOCHHMS, TOMOJOTUYECKHH psia. AleTuieH —
NPOCTEUIINIA MpeACTaBUTEh aIKUHOB: COCTaB, CTPOEHUE, (PM3NYECKHE U XMMUYECKHE CBONCTBA
(peakuy rUIpUPOBAHUS, FAIOTEHUPOBAHUS, TUAPATALINN, TOPEHUS), TOJIyY€HHE U IPUMEHEHUE.

Apensl. beHsoin: cocraB, cTpoeHme, (GU3UYECKHE U XHUMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHMUSI M HUTPOBaHUs), MOJNy4yeHHE U TNpUMEHeHue. Tonyon. cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceovicmea (peakyuu 2a102eHUPOSAHU U HUMPOBAHUS), NOJYYEHUe U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMY K Pa3JIU4YHBIM KJIACCaM.

ITpupoHBIE MCTOUHUKHU YIIIEBOAOPOAOB. IIpupoaHbIil ra3 u nomyrHele He(TAHBIE Ta3bl.
Hedpts u ee mnpoucxoxnenue. CrnocoObl mnepepaboTKu He(TH: TEPeroHKa, KPEeKHHT
(TepMHUYECKHA, KaTAIUTHYECKUi), muposns. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHUE B

MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb 1 MpoayKThI €ro nepepaboTKH.



SKCHepI/IMeHTaJ'IBHBIC MCTOABI M3Y4YCHHUA BCHICCTB M HX npeBpameHHﬁ: O3HAaKOMJICHHEC
C 06pa3uaMH IracTMacC, KaydykOB MW PC3UHbI, KOJUICKOHUH «I‘Ie(bTb» u ((yl"OJ'IB»,
MOZACIIMPOBAHUC  MOJICKYII YrjieBoaopoa0B u TaJIOrCHONPOU3BOJHBIX, IMPOBCACHUC

IPaKTUYECKOW pPaboThl: MOTYyYECHUE ITHICHA U U3yYEHUE €r0 CBOMCTB.

Pacuernble 3agaun.

Borluncnenuss mo ypaBHEHHUIO XUMHUYECKOW peakuumu (Macchl, 0oObeMa, KOJIMYECTBa
MCXOJHOTO BEHIECTBA WJIM MPOJYKTa pPEaKIMH IO H3BECTHBIM Macce, 00beMy, KOJIMYECTBY
OJTHOTO M3 UCXOHBIX BEIECTB HJIH ITPOJYKTOB PEAKIINN).

Kucnopoacoaepxaume oprannyeckne coeinHeHUs!

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHONT W ATAHON: CTpPOEHUE, (pu3mveckue u
XMUMHYECKHE CBOMCTBA (peaklMU C aKTHBHBIMH METaJUIaMH, TajJlOr¢HOBOIOPOIAMH, TOPEHHE),
npuMeHeHue. BoopoiHblie CBSA3U MEXy MOJIEKYJIaMu cIUpTOB. JlelicTBUE MeTaHoJIa U 3TaHoJIa
Ha OpPraHu3M YeJOBeKa.

MHOroaToMHbI€ CHUPTHL. OTWICHIVIMKOIb M TJIHUIEPUH: CTPOCHHE, (PHU3NYECKUE U
XHUMHUYECKUE CBOMCTBA (B3aUMOCHCTBHE CO IEIOYHBIME METANIAMH, KaYeCTBEHHAs PEaKIlns Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue riuiepuHa U
STUJICHTJIUKOJISL.

@deHoN: CTpOEHUE MOJEKYJbl, (PU3MUECKHe M XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenune gpenona.

Anpneruabl U kemowusi. DopManbAeTUA, aleTaabAeTu: CTpPOeHUE, (U3NYECKue u
XUMHUYECKHE CBOWCTBAa (peakUuu OKHCJIEHHMS] U BOCCTAHOBJICHMS, KAUE€CTBEHHBIE PEaKIIUH),
MIOJIyYEHUE U IPUMEHEHHUE.

O/HOOCHOBHBIE TpeJIeNbHbIE KapOOHOBBIE KHCIOThl. MypaBbUHAs U YKCYCHasi KUCIIOTHI:
CTpoeHHe, PU3MUSCKHE U XUMHUYECKHEe CBOMCTBa (CBOMCTBA, OOIIME /ISl KJIacca KUCIIOT, PEeaKI[HsI
sTepuduKalnMm), MoiydeHue u mnpuMmeHeHue. CTeapuHOBash W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIINX KapOOHOBBIX KHUCJIOT. MbUIa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBHE.

CrnoxHble 3¢pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['UAPOAN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bronoruyeckas poJib )KAPOB.

VrieBonbl: cocTaB, Kiaccu(pHKanus yrieBonoB (MOHO-, IU- U moikcaxapubl). [oko3a
— MPOCTEHIINI MOHOCAxXapui: OCOOCHHOCTH CTPOEHUS MOJICKYIBI, (PU3UUYECKHE U XHUMHUYECKHE
cBoiictBa (B3aumojeiictBue ¢ ruapokcuaoMm wmeau(ll), okucieHne aMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHOBICHHME, OpOXCHHME TIIIOKO3bI), HAXOXKACHHE B MPHPOJIE,
npuMeHeHue, Ouonorudeckas poib. @orocunres. pykTo3a Kak H30Mep IITIOKO3BI.

Kpaxmain u nemnronosa Kak IpupoaHble nonuMepsl. CTpoeHHe Kpaxmalla U LEJTI0I03bI.
Ouznyeckue 1 XUMUYECKHe CBOMCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKCcrepuMEHTAIbHBIE METOJIbl M3YYEHHs BEIIECTB W MX IMpPEBpallleHUui: MpOBEACHUE,



HAOJO/IEHUE U OMHCAHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KadeCTBEHHBIE
peaKiMi OJHOATOMHBIX CHUPTOB (OKMCIeHHe 3TaHona okcuaoMm Memu(ll)), MHOTroaToMHBIX
cnuptoB (B3aumojeiicTBue riuiepuHa ¢ ruapokcuaoMm Mmeau(ll)), ampaernoB (okuciacHue
aMMHa4YHbIM pacTBopoM okcuaa cepeopa(l) u rumpoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajla C HOJOM), IPOBEACHHUE IMPAKTUYECKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOMH
KHUCIIOTBHI.

Pacuernble 3agaun.

Breruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakiuu (Macchl, 00beMa, KOJIUYeCTBa
MCXOJHOTO BEIIECTBA WJIM TPOIYKTAa PEaKIUH MO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY
OJTHOTO M3 MCXOHBIX BEIICCTB HJIH MTPOJYKTOB PEAKIIUN).

A3oTcoepKkalie OpraHn4eckie CoeIMHEHUS.

AMUHOKHUCIOTBl Kak aM(OTEepHblE OpraHUYecKHe coequHeHus. Pusznyeckue Hu
XMMHUYECKHE CBONCTBA AMMHOKUCIOT (Ha mpumepe IiuuuHa). buonoruueckoe 3HaueHue
aMuUHOKUCNOT. [lentusl.

benku kak mpupoAHbIE BBICOKOMOJEKYIApHbIE coeanHeHus. [lepBuuHas, BTOpHYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa O€JIKOB: THAPOJIN3, JeHATypauus,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKH.

DKcIepUMEeHTabHbIE METO/Ibl M3YYEHUs BEIIECTB M UX IpeBpallleHUil: HaOloJeHne U
OMHCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHAaTypalus OEIKOB TMpU HArpEeBaHUU, IIBETHHIE
peakiuu OEJIKOB.

BbicokomosiekyisipHble cOeIMHEHU S

OCHOBHBIE NOHATUS XMMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUH: MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IMOJMMEpPU3ALMH, CPEAHSsI MoJIeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COEIMHEHUHN — MOMMEpHU3allis U MOJTUKOH IEH AUl

DKcrepuMEHTAIbHBIE METO/Ibl U3YYEHHS BEUIECTB U WX NPEBPAIICHUN: 03HAKOMIIEHUE C
00pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayqyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanmzanus MeXIpeIMETHBIX CBSI3eH MpW M3ydeHHH opranmdeckoil xumun B 10 kimacce
OCYILIECTBIISIETCSl YEpe3 HCIIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHHA, Tak WU
HOHSITHUMH, ABISIOLMXCA CUCTEMHBIMU I OTAEIbHBIX MPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIC TMOHSTHA: SIBICHUE, HAYYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpus, aHaju3, CHUHTE3, KiIaccupuKaluus, TMEepUOJUYHOCTh, HAONIIO/IEHNEe, U3MEpEeHHe,
SKCIIEPUMEHT, MOJIETTUPOBAHUE.

@dusuka: Marepus, SHEpPrusl, Macca, aroM, JJIEKTPOH, MOJIEKYNA, JHEPreTHYECKUH
YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHE BEIECTBA, (PU3MUYECKHE BETUYMHBI U
€AMHUIIBI X U3MEPEHHUSI.

buonorust: knerka, opraHusMm, Omocdepa, oOMEH BEIIECTB B opraHu3Mme, (OTOCHHTE3,



OMOJIOrMYeCKH aKTUBHBIC BelecTBa (OCIKH, YIIIeBOIbI, )KUPDI, (DEPMEHTHI).
['eorpadus: MUHEpaIBI, TOPHBIE TOPOIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOILIUBO, PECYPCHI.
TexHonorus: MUIICBBIC TMPOAYKTBI, OCHOBBI pPAallMOHAJIBHOIO IIHTAHHA, MOIOIINC
CPEICTBA, JICKAPCTBEHHBIE W KOCMETHYECKHE TMpenaparhl, MaTepuanbl W3 HCKYCCTBEHHBIX U

CHHTCTHYCCKHX BOJIOKOH.



11 KVIACC
OBIIAA U HEOPTAHUYECKAS XUMUA

Teoperuyeckre 0CHOBBI XUMHHU

XUMUYECKUH d37eMeHT. AToM. Snpo aroma, H30TONBL. DIEKTPOHHAs O00JIO0YKA.
DHepreTUuecKrue YpOBHH, IOIYyPOBHU. ATOMHBIE opOUTay, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacrpesiesIeHUs] JIEKTPOHOB 110 OpOMUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETBIPEX MEPHUOJIOB.
OJeKTpoHHas: KOH(UTrypalus aTOMOB.

Ilepnonnueckuit 3akoH u llepuommueckass cucremMa xumudeckux snementoB [ M.
MengeneeBa. CBs3p nepuogudeckoro 3akoHa U Ilepuoguueckoil cHCTEMBl XUMHUYECKHX
snemeHToB [[. M. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIO0XKHBIX BELIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKU.

CrpoeHue BemecTBa. XHUMHUYECKas CBA3b. Buabl XMMHUYeCcKOW CBsA3M (KOBaJeHTHas
HEMoJIsIpHasl U TOJIsipHasl, MOHHAas, MeTajuindeckas). MexaHu3Mbl 0o0pa30BaHUs KOBaJIEHTHON
XMMHYECKOW CBs3U (OOMEHHBIA M JIOHOPHO-aKIENTOPHbIH). Bogopoanas cBsizb. BaneHTHOCTS.
OnekTpooTpulaTenbHOCTh. CTeneHb okuciaeHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH MOCTOSIHCTBA COCTaBa
BelleCTBA. THIBI KPUCTAJUIMYECKUX PEIMIETOK. 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PELIETKH.

[TonsiTHe 0 nTucHepcHBIX cucTemMax. MICTUHHBIE U KOJUIOMIHBIE pacTBOPBI. MaccoBas 10Jist
BEIL[ECTBA B paCTBOPE.

Knaccudpukanus Heopranuueckux coeauHeHuil. HomeHknaTypa HeopraHMYecKHX
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHMYECKUX BEILIECTB, NPHUHAMIEKAMUX K PA3IUYHBIM
KJIACCaM.

Xumunyeckas peakuusa. Knaccuduxanuss XMMHUYECKUX peakluil B HEOPraHMYECKON Hu
OpPraHMYECKON XMMHHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB, 3aKOH COXPAHEHMS U MPEBPALLECHUS
OHEPIUHU IIPU XUMUYECKUX PEAKIUSX.

CKopocTh peakliM, €€ 3aBUCUMOCTb OT PasziIuYHbIX (akTopoB. OOpaTUMbIE pEaKLUU.
Xumuueckoe paBHOBecHE. D@aKTOPBI, BIHSIONIME HA COCTOSHHE XHUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larense.

Onexrponutnyeckas auccounarus. CuibHble U ciadble AeKTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KHCJasi, HEUTPAJIbHAS, IIEJIOYHAsl.

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIE PEAKIINH.

OKClepUMEHTAJIBHBIE METOJbl M3YUEHHUS! BELIECTB U UX IPEBPALICHUI. AEMOHCTpaLus
tabmun «llepuoanueckas cucrema xumudeckux snmemeHToB . M. MennmeneeBay», M3ydeHHE
MoJeNell KpPUCTANIMYECKUX PELIETOK, HaONIoJeHMe M OINUCAaHWE JEMOHCTPALlMOHHBIX U

7a00paTOPHBIX ONBITOB (Pa3NIOKEHHE IEPOKCHIAa BOJOPOJAa B MPHUCYTCTBUU KAaTalIM3aTopa,



OmnpeAesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMONIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKIUU
HOHHOTO OOMEHA), TMPOBEICHUE MPAKTUYECKOH paboThl «BiusHHE pa3iuyHbIX (AKTOPOB Ha
CKOPOCTb XUMHYECKOU pEaKLIK».

PacueTHsic 3amaum.

Pacdersl 1O ypaBHEHMSIM XUMHYECKHUX pEaKIUi, B TOM YHCIE TEPMOXUMHYECKUE
pacyeThl, pacyeThl C UCIOJIHL30BAHUEM MOHATHS «MAaCCOBAas JOJISI BELIECTBAY.

Heopranuueckasi xummusi

Hemeramnbl. Ilonoxenue HemetawioB B Ilepuonnueckoil cucreMe XUMHYECKHUX
anementoB J[. W. MengaeneeBa u ocoOeHHOCTH CTpoeHHsT aToMoB. (Du3HuUECKHE CBOMCTBA
HEMETa/UTOB. AJUTOTPOIHS HEMETAJUIOB (Ha mpuMepe Kuciaopoa, cepsl, pocdopa u yriiepoaa).

XHWMHYECKUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TajoreHoB, cephl, a3ora, (ocdopa,
yraepojia i KpeMHUs) U UX COSUHEHUN (OKCUIOB, KHCIIOPOICOAECPIKAIIUX KUCIIOT, BOJAOPOIHBIX
COC/IMHCHUM).

[IpumeHeHne BaXHEUIINX HEMETAIUIOB U UX COCMHEHUM.

Mertannsel. [Tonoxenne metaninoB B [leppoanyueckor cHCTEME XUMUYECKHUX 3IEMEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX O000JIOYEK aTOMOB MeTayioB. OOriue
¢uznueckne cpoiicTBa MeTauioB. CIIaBbl METAJUIOB. DJIEKTPOXMMMUECKUN psJi HaNpsyKEHHUH
METaJII0B.

XUMUYECKHE CBOWMCTBA BAXKHEHIIMX METAIJIOB (HATpWUi, Kaiuuil, KanblMi, MarHHii,
ATIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHM.

O6mue cnocoObl Moay4yeHus: MeTauioB. [IpruMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BEUIECTB W MUX MPEBpPALICHUN: H3YYCHHE
KoueKuu «MeTaluibl M CIUIaBbl», 00pa3lloB HEMETANIOB, DPEIIEHUE SKCIePUMEHTAIbHBIX
3amay, HaONIOJCHWE W  ONHCAaHWE JIEMOHCTPAIIMOHHBIX W  JJAOOPATOPHBIX  OIBITOB
(B3auMoOIeliCTBHE THAPOKCHAA ATIOMHUHHS C PacTBOPAMH KHCIOT M IICIOYEH, KaueCTBCHHBIC
peaklMy Ha KAaTHOHBI METAJIOB).

Pacuernsic 3amaun.

PacueTsl mMaccel BemiecTBa WM 00ObEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce WM 00beMy OJHOTO W3 YYacTBYIONIMX B PEAKIIMU BEIIECTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOJYKTOB PEaKLIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponrr xumum B OOECHEYEHHHM DKOJIOTHYECKOW, HSHEPreTUYECKOW U  THUIICBOM
0€30MacHOCTH, pPa3BUTUU MeAUIUHBL. [loOHATHE O Hay4YHBIX METOJaX TO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKLUU.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUINAX TMPOMBIIUICHHOTO IOJY4EHUs
BaKHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEIIECTB U MaTEpUANIOB: Ba)KHEWIIUE CTPOUTENIbHbIE MaTepHallbl,



KOHCTPYKLIMOHHBbIE MaTepHuallbl, KpPackH, CTEKJIO, KepaMHKa, MaTephalibl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHalbl, OPraHMYECKUEe U MUHEpPAJIbHbIE yI00pEHUs.

XuMud Hu 3A0POBLC YCJIOBCKA: IIpaBUJia HCIIOJb30BAHUA JICKAPCTBCHHBIX HPCrapaToB,
npaBuiia 6€30MacHOr0 UCIOJIb30BaHU MPETapaToB OBITOBOW XMMHUH B MIOBCETHEBHON KU3HH.

MexIpeIMeTHbIE CBA3H.

Peanun3anus MexnpeaMeTHBIX CBA3EH NMPHU U3YdEHUU OOLIeH U HEOPraHMYECKOW XUMUH B
11 kusacce ocymiecTBisieTcs Yepe3 UCIOIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAY4YHbBIX MOHSITHH,
TaK U HOHHTHP'I, ABJIAIOIUXCA CUCTCMHBIMHA IJId OTACJIBHBIX IMPEAMCTOB €CTCCTBCHHO-HAYYHOI'O
IMKJA.

OOwe ecTecTBEHHO-HAy4YHbIE MOHATUA: HAydHbI (akT, TUIOTE3a, 3aKOH, TEOpHUS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, BICHUE.

®dusuka: MaTepus, 3HEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEMTPOH, MOH, HU30TOI,
PalMOaKTUBHOCTb, MOJIEKY/a, SHEPreTUUYECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NYECKHE BEJIMYMHBI U €AMHUIBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusM, 5KOcHCTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, oOMeH BCIICCTB B OpraHu3Me.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/JIbL, TOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorus:  XMMHYECKass  NPOMBIIUIEHHOCTb,  METAJUIyprus,  MNPOU3BOACTBO
CTPOUTECIIbHBIX MaTcpHraioB, CEIBbCKOXO03SIMCTBEHHOE IIpON3BOJACTBO, numenast
MMPOMBIIIJICHHOCTD, q)apMaHCBTI/ILIeCKaSI MNPOMBIIIIJICHHOCTb, MHPOU3BOJACTBO KOCMCTHYCCKHUX
IIPENnapaToB, NMPOU3BOACTBO KOHCTPYKLMOHHBIX MaT€pUaJIOB, IEKTPOHHAs ITPOMBIIIIEHHOCTD,

HaHOTCXHOJIOTHH.



MJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHET'O OBHIEI'O OBPA30OBAHUS
JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOCHHS OO0YyYarOIIUMUCS
porpamMM CpeaHero ooOriero oopa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM M IPEIAMETHBIM).
HayuHo-mMeToquueckoil OCHOBOW Uil pa3pabOTKM IUIAHUPYEMbBIX pPE3YJIbTaTOB OCBOCHHS
IpOrpaMM CpeIHEero o0IIero oopa3oBaHus SBISAETCS CHCTEMHO-IEITEIIbHOCTHBII MOIXO/I.

B cooTtBercTBHU C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXO0JA0M B CTPYKTYPC JMYHOCTHBIX
pe3yIbTaTOB OCBOCHMS TpeAMeTa «XHUMHUS» Ha YpPOBHE CpeaHero oOImero oodpa3oBaHuUs
BBIJICTICHBI CJIC/IYIOIINE COCTABIISIONIHE:

OCO3HaHHE OOYYAIOUIMMUCS POCCHHMCKONW T'pakKJaHCKOW WAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPE/ICICHUIO;

HaIn4Yue MOTHUBAIIUU K O6y‘-IeHI/IIO;

eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUH JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TPaAUIMi 0a30BOM HAYKH XUMHU;

TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOCH NEATEIHHOCTH
HCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, HPUCYIIUMU HGHOCTHOﬁ CHUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYUe TPABOCO3HAHMS DKOJIOTUYECKOW KYJIbTYPHl M CIIOCOOHOCTH CTaBUTH LEIU H
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHHA MNPECAMETA «XuMus» JOCTHUI'alOTCd B C€AHMHCTBE
y4eOHOH ® BOCHHMTATEIbHOM JEATENTPHOCTH B COOTBETCTBUM C TyMaHHCTHYECKHMH,
COIIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH W WJA€alaMd  POCCHICKOTO
TpaXXJIaHCKOTI'O O6HIGCTBa, NPUHATBIMU B O6IIICCTBG HOpMaMKU MW IIpaBUJIaMU IIOBCIACHMA,
CTIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOIO3HAHMS, CaMOPAa3BUTHSI U HPABCTBEHHOTO CTaHOBJICHUS
JUYHOCTH 00YYaIOIINXCS.

JIMYHOCTHBIE PE3YIBTATHl OCBOCHHS MPEAMETa «XUMHS» OTPAXKAIOT CHOPMHUPOBAHHOCTH
OTBITa TIO3HABATEFHOW W TPAKTHYECKOW JEATEIFHOCTH OOYJaroIUXCsl M0 pealn3anuu
MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJI€ B YaCTH:

1) rpaaaHCcKOro BOCTIMTAHUS:

OCO3HaHUsI OOYYArOIMMHUCSI CBOMX KOHCTUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBa)KCHUS
K 3aKOHY U IIPABOIOPSIKY;

NPEACTaBICHUS O CONHMAJIBHBIX HOPMAax M TPAaBWIAX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW EATENFHOCTH MPHU CO3/IaHUH YU€OHBIX MPOEKTOB,
pelIeHny ydeOHBIX U M03HABATEIBHBIX 33/1a4, BBIIOJTHEHINH XUMHUYECKUX SKCIIEPHMEHTOB;

CIIOCOOHOCTH TOHMMAaThb WM TPUHUMATh MOTHBBI, HAaMEPEHHS, JIOTUKY W apryMEHTHI

JPYTUX MPH aHAJIM3€ PA3IMYHBIX BHJIOB YUCOHOM NEATETHLHOCTH;



2) NIaTPHOTHYECKOT0 BOCIIMTAHMS :

LIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAaydHOMY HACJIEUI0 OTE€YECTBEHHOM
XUMUH;

YBKEHHUS K TPOIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CThb PEe3yJbTaT AJUTENIbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX 3KCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSHHOTO TPYy/a YYCHBIX U IPAKTUKOB;

WHTEpeca U T[O3HABATEIHHBIX MOTHBOB B TMIOJYYEHHH U TMOCJICAYIOIIEM aHaIn3e
WH(OpPMAIIUHU O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTEUYECTBEHHOW XUMUH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OILICHWBAaTh CHUTYaIldH, CBSI3aHHBIC C XHMHYCCKUMHU SIBICHUSMHU, H
NPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh HAa MOPAIbHO-HPABCTBCHHBIC HOPMBI U
[EHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE TMOBEJCHUE W TOCTYIKH CBOMX TOBApUIICH C MO3ULUN
HPABCTBCHHBIX M ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHMs IIEHHOCTEeW 370poBoro W Oe3omacHoro oOpa3a >KHU3HH, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

coOmro/ieHns TipaBuil 0€30MacHOro OOpalleHusl ¢ BEUIECTBAMH B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYJIOBOM JIESATEIBHOCTH,

MOHUMAHMs [EHHOCTU TMpaBWI WHAMBUAYAILHOTO M KOJJIEKTHBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 3A0POBBIO M KU3HHU JIOJCH;

OCO3HAHMS TIOCIEACTBUHA M HENPHUATHS BPEIHBIX NMPUBBIUEK (YIOTpEOIECHUS aIKOroJs,
HapKOTHKOB, KYpEHUs);

5) Tpy/10BOr0 BOCIIMTAHUS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATEIbCKON JEeATENbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUECKOM M IPYTUX BUIAX NESATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YyYacTHE B pPEHICHUM IMPAKTHYSCKUX 3aJa4 COIUATBHON
HAIPaBIICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO Mpodeccuil pa3nmuyHOro poja, B TOM YHCIEe Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUH M0 XUMHUH;

YBa)KEHHUSI K TPYLY, JIOISIM TpyZa U pe3yiabTaTaM TPYAOBOH JeATeIbHOCTH,;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaJIbHOW TpPAeKTOPUH 0Opa3oBaHus,
Oynymieit mpodeccuu U peanusanui COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTPeOHOCTEH 00IIeCcTBa,

6) 3K0JI0rM4eCcKOro BOCIMTAHUA:

9KOJIOTHYCCKH uenec006pa3Horo OTHOIICHUSA K IIPUPOALC, KaK HCTOUYHHKY CYIICCTBOBAHHA



’)KU3HU Ha 3eMIIE,

MMOHUMAaHHUsI TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATILHOM CPELBI;

0CO3HaHMS HEOOXOJMMOCTH MCIIOIB30BAHUS TOCTH)KEHUIH XUMUU JJISl PELICHHS BOIIPOCOB
pPalMOHAIBHOTO IPUPOAOIIOIb30BaHNUS;

AKTUBHOTO HENPUATUS JEHUCTBUM, NMPUHOCSIUIMX BpPEI OKPYXKAKOIIEW MPUPOJHOU cpere,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpUSTHBIE YKOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUM U NIPEJOTBPAILATD UX;

HaJIM4Yusl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, HKOJIOIMYECKON KYJIBTYpBl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHON U COIIMAILHOM MPaKTUKE, CIIOCOOHOCTU U YMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEeHHOCTH HAYYHOI'0 IO3HAHHUA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKHU U OOLIECTBEHHOW MPAKTUKU;

MOHUMaHM CIEeMU(PUKA XUMHUH KaKk HayKH, OCO3HAHUs €¢ PO B (OPMHPOBAHUHU
PAlMOHATILHOTO HAyYHOT'O MBIIIJICHUS, CO3JJaHUH LIETOCTHOTO MPEICTaBICHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE INPUPOABI M YEJIOBEKAa, B MO3HAHWUU NPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHny mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXAE€HHOCTH B OCOOOM 3HAYMMOCTM XHMMHHU JJIi COBPEMEHHOM LMBMIIM3ALMU. B €€
TYMaHUCTHYECKON HAIPaBICHHOCTH U BaXHOW POJM B CO3JaHMM HOBOM 0a3bl MaTepuaibHOU
KYJIBTYpPBI, PEIIEHUH TI00aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHSI YEJIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, MHIIEeBOH H SKOJIOTMYECKOH Oe30MacHOCTH, B PA3BUTHM METUIIMHBI,
o0ecreyeHn! yCIOBUM YCHEIIHOTO TPyAa U 3KOJIOTUYECKH KOMGOPTHOM KM3HU KaXKJI0TO 4YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHON TI'PAaMOTHOCTH. TIOHMMAaHHUS CYIIHOCTH METOAOB IO3HaHUA,
UCTIOJIb3yEMBbIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIHOJBb30BATh MOMydaeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHMs SIBJICHHM OKPYXKAIOIIEro MUpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUSI JieJaTh 000CHOBAaHHBIE 3aKIIOYEHHSI HA OCHOBE HayUHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENbHO HCIIOJIb30BaTh XUMHMUYECKHE 3HAHUS JUIS pELIeHHS
po0JieM B peabHBIX KU3HEHHBIX CUTYAIIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpbIBHOMY OOpa30BaHUIO M €caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHHUH 110 XHMHHU B COOTBETCTBUHM C JKU3HEHHBIMHU
MOTPEOHOCTSMH,

WHTEpeca K OCOOCHHOCTAM Tpylda B pas3luyHbIX cdepax mnpodeccuoHaTbHON

JACATCIIbHOCTH.



METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHUS Y4E€OHOTO MpeaMera «XHMHS» Ha YpPOBHE
CpeIHero o0mero 00pa3oBaHUs BKIFOYAOT:

3HaYMMble 175 (POPMUPOBAHUS MHUPOBO33PEHHS OOYYAIOUIUXCA MEXIUCIUIIMHAPHBIC
(MeKIIpeIMETHBIC) OOIIIEHAYYHBIE TTOHATHS, OTPAXKAIOIIUE IEJOCTHOCTh HAYYHOH KapTHHBI MHPa
U crienrKy METOI0B MTO3HAHUS, UCIIOIh3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, SBJIEHUE, MPOIECC, CUCTeMa, Hay4YHBIH (haKT, MPUHIIMI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHNE, HAOII0ICHUE, U3BMEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIIbHEIE yuyeOHble  JIeHCTBUS (mo3HaBaTEIbHBIE, KOMMYHHUKATUBHEIE,
peryisTHBHbBIE), oOecreunBaromue GopMupoBaHue (YHKIMOHAIBHOW TPAaMOTHOCTH U
COLIMATILHOM KOMITETEHIINHN 00YyJaroIINXCs;

CIIOCOOHOCTh ~ OOyYaromIMXcs  WCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHbIE Yy4yeOHblE JEHCTBUS B I103HABATEIbHONW U
COITMATbHOM MPAKTHKE.

MertanpeameTHble pe3yiabTaThl OTPAXKAIOT OBIAJACHHE YHHBEPCAJIbHBIMU Y4ECOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHUBHBIMU U PCTYJIATUBHBIMUA I[CflCTBPI?[MH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbLHBIMHU J€HCTBUSIMU:

1) 6a3oBble JOrnYecKkmne 1eMCcTBUSA:

CaMOCTOSITENILHO (OPMYIHPOBATh U aKTyaJU3UpOBaTh MpoOIEMy, BCECTOPOHHE €€
paccMaTpuBarth;

OTpENEATh 1EIN JCSITeNIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHUTD PE3YNIbTAThI AEATEIBHOCTH C MOCTABJIEHHBIMU LEISIMU;

WCIIONb30BaTh MPHU OCBOEHUU 3HAHUW TNPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XAapaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHABJIMBATL HUX  B3aUMOCBA3b, HUCIIOJIB30BAaTh
COOTBETCTBYIOIINUE MOHATHA IJI 00BsACHEHUI OTACIIbHBIX (baKTOB u ﬂBHeHI/II\/'I;

BBIOMpATh OCHOBAHHS W KPHUTEPUU [UIsI KIACCU(PUKANUK BEIIECTB M XUMHYECKHX
peakuuii;

YCTAaHABJIIMBATH NPUYHNHHO-CJICACTBCHHBIC CBA3H MCKAY U3YUaCMbIMH SABJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyxIeHus (MHIYKTHBHbBIC, JCAYKTHBHBIC, [0 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHs B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYIHUPOBATH
BBIBO/IBI U 3aKJIIOUCHUS;

IMPUMCHATH B IIPOUCCCC IMO3HaHWA, UCIIOJIB3YEMBIC B XUMHUHU CHUMBOJIMYCCKHE (3HaKOBBIe)
MOJIeNH, TPeoOPa30BhIBATh MOJICIBHBIC TIPEICTABIICHUS] — XUMUYECKHH 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHu4eckas (opMmyna, ypaBHEHHE XHMHYECKOW peakIuu — MpU peleHHH y4eOHBIX
MO3HABATCJIIbHBIX U HNPAKTUYCCKHUX 3adad, MPUMCHATL HA3BAHHBLIC MOACIIBHBIC MPCACTABICHUSA
JUTSL BBISIBJICHUST XapaKTEPHBIX TPU3HAKOB U3Y4aeMbIX BEIIECTB U XMMHUYCCKUX PEAKITUH.

2) 0a3oBble HCCJIeI0BaTEIbCKUE IeHCTBHS:

BJIaZICTh OCHOBAMU MCTOJI0OB HAYUYHOT'O MMO3HAHUW BCIICCTB U XUMUYCCKHUX peaKuHﬁ;



GopMynupoBaTh LENIM M 3aJa4d MCCIEJOBAaHUS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THIIOTE3BI 110 MPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYX/ICHUM,

BJIa/IETh HAaBbIKAMHU CaMOCTOATEIbHOIO IUIAHMPOBAHMSI W TMPOBEACHMS YUYEHUUYECKHX
9KCHEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHs HAOIIOAaTh 32 XOJOM IIPOLECCa, CaMOCTOSTENBHO
IIPOTHO3UPOBATh €ro pe3yabTar, (OPMYIUPOBATH OOOOIIEHUS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUSA, COCTABIIATE OOOCHOBAHHBIM OTUET O MPOJIEIaHHON
pabore;

NpUOOpeTaTh OMBIT YYEHUYECKOW HCCIIEIOBAaTEIIbCKOM W TPOEKTHOM AEATeNbHOCTH,
HPOSIBJIATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEJIBHOMY IIOMCKY METOAOB pELIeHHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHUS.

3) padora ¢ unopmanmeii:

OPHEHTHUPOBAThCSI B PA3NUYHBIX HMCTOYHHKAX WH(poOpMamun (HaAyYHO-TIOMYJIsIpHAs
JauTepatypa XMMHUYECKOIO COJEp)KaHus, CIpaBouyHble TmocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh MH(POPMALMIO pa3IMYHBIX BUJIOB U (OpM MpPEICTABICHHS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GbopMynupoBaTh 3aMpochl M MPUMEHSTh pa3IUYHbIE METOJAbI NpPU TOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM [T BBIOJIHEHUS YU€OHBIX 33a]1a4 ONPeIeIEHHOTO THIIA;

pUOOpeTaTh OMBIT MCIOIb30BaHHUS MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATH ONTUMATBHYIO (POPMY IMpECTaBICHUS HHPOPMAIMU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHUIbI, PUCYHKH U APYTHe);

UCMOJb30BaTh HAy4yHBIH SA3BIK B KayecTBE CpeJIcTBAa NHpU paboTe C XMUMHUYECKOH
uH(popManel: TPUMEHATh MEXNpeAMeTHbIe ((u3nueckre M MaTeMaTU4YecKue) 3HaKu U
CUMBOJIBI, hopMysbl, aOOpeBUATYpPbI, HOMEHKIATYPY;

UCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISITHOCTH.

OBnajgeHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

3aj1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI B XOJIe AMAIOra U/ JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (QOPMYIUPOBATH CBOM TMPEMAJIOKEHHUS OTHOCUTEIBHO BBINOJIHEHHUS
IIPEI0KEHHON 3a/1a4H;

BBICTYNIaTh C IPE3EHTALMEN PE3YIbTATOB MO3HABATEIBHON NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU BBIIOJHEHUH XUMHYECKOIO
JKCHEPUMEHTa, IPAKTUYECKOH pPabOThl MO HCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEIECTB,
peanu3alu y4eOHOro MpoekTa U (POpMyTUpOBaTH BBIBOABI IO pPE3yJbTaTaM IMPOBEICHHBIX
UCCIICIOBAaHMI ITyTEM COTJIAaCOBAHMS MO3UIIMI B X01€ 00CYKAECHUS 1 0OMEHAa MHEHUSIMH.

OgiaieHNe YHUBEPCAJIBHBIMH PeryJsiTHBHBIMH J1eHCTBUAMM:

CaMOCTOSITEJILHO IUIAHUPOBATh U OCYILECTBIISATh CBOIO MO3HABATEIbHYIO JEATEIBHOCTD,

orpenensis ee IeNu U 33Ja4H, KOHTPOJIUPOBATh U MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBAThH



npeUiaraeMblii aITOPUTM JICHCTBHI TPH BBHIMIOJIHEHUH Y4eOHBIX M HCCIICIOBATEILCKUX 3aj1ad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBINA CIIOCOO MX PEIICHHS ¢ YY4E€TOM IMOJYUYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOCH JEATENbHOCTM Ha OCHOBE CaMOaHalIM3a |

CaMOOILICHKH.



HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHs» OTPaKaoT:

c(OPMUPOBAHHOCTh TPEACTABICHUH O XUMHUYECKOH COCTaBJISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIM XUMHH B IO3HAHUM SIBICHUUA NOpUPOJBI, B (OPMUPOBAHUU
MBILIUICHUSI U KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOW TPAMOTHOCTH, HEOOXOTUMOW IJis
pelleHuss MPaKTUYEeCKHX 3aJad M JKOJIOTMYECKH OOOCHOBAHHOIO OTHOIICHHUS K CBOEMY
370pPOBbIO U IPUPOJHOM CPEJIE;

BJIQJICHUE CHCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
MOHATHS (XMMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYyJa, BaJIEHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XUMHUYECKas CBS3b, CTPYKTypHas Qopmyna (pa3BepHyTras H
COKpallleHHas1), MOJb, MOJISIpHAs Macca, MOJSPHBIE  00beM, YIJIEpOAHBIH  CKEJeT,
GyHKUMOHATBHAS TPYMNA, paguKal, HU30MEpHs, HW30MEpPbI, TOMOJOTHUYECKHH pAJl, TOMOJIOTH,
YIJIEBOJIOPOAbI, KHCIOPOA U a30TCOAEpKAlllue COSAUHEHHs, MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TEOpUS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XMMHH, MHUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIME B OCHOBE TMOHUMAHUS
MPUYMHHOCTA M CUCTEMHOCTH XMMHUYECKUX SBIIEHUH, (DaKTOJIOTHUECKHUE CBEICHUS O CBOICTBAX,
cocTaBe, MOJMy4YeHUHU U 0€30M1aCHOM HCIIOIb30BAaHUH BKHEHIIINX OPTraHMUECKUX BEIIECTB B OBITY
Y TIPAKTUYECKON JEATETHHOCTH YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISABIISITH XapaKTePHbIC TPU3HAKU TMOHATUM, YCTAaHABINBATh
UX B3aUMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOINE TIOHATUS MPU OMHCAHUU COCTaBa, CTPOCHUS U
MpPEBPAICHUI OPraHMYECKUX COCUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHUU HCIIOIH30BATh XUMHUYECKYI0 CHMBOJUKY JIUISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpPHYTOH, COKpAIEHHOM) (GOPMYIT OPraHUYEeCKUX BEIICCTB
U YpaBHEHUU XMMHUYECKUX PEAKINil, U3rOTaBIMBATh MOJIEIH MOJIEKYJI OPTaHMYECKUX BEIIECTB
JUTSL WJUTFOCTPAIIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOSHUSI;

chOpMHUPOBAHHOCTh ~ yYMEHHH  yCTaHaBIWBAaTh  NPHHAMICKHOCTh  HU3YUYCHHBIX
OpraHMYECKHUX BEIIECTB IO HUX COCTaBy M CTPOEHHUIO K ONPEIEeIEHHOMY KJaccy/TpyIe
COEIMHEHU M (yrneBomopo I, KHUCJIOPOJT u a30TcoiepKallne COEIMHEHMUS,
BBICOKOMOJIEK yJISIPHBIE COSMHEHHUS ), 1aBaTh UM Ha3BaHUS MO CHCTEMAaTHYECKOW HOMEHKIAType
(IUPAC), a Tak)e NPUBOIUTH TPUBHUAIBHBIE HA3BaHUSA OTICIBHBIX OPraHUYECKHUX BEIIECTB
(oTUJeH, TpOMWJIEH, aleTUJIeH, JSTUJICHIJIMKONIb, TJHLEpUH, QeHon, ¢dopManbaerus,
aneTaNbeTul, MypaBbUHAS KHUCJIOTA, YKCYCHAash KHCJIOTAa, OJIEMHOBAs KHCIOTA, CTEApUHOBAs
KHCJIOTa, TJII0K03a, PPYKTO3a, KpaxmaJl, IEJUTI0I03a, TIHIIHH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPEIENATh BHJbI XUMHUYECKOW CBSI3U B OPraHMYECKUX
COCTMHECHUSX (OMHAPHBIC U KPATHBIC);

C(l)OpMI/IpOBaHHOCTB YMCHUA HNPUMCHATH MOJOXCHUA TCOPUU CTPOCHHUA OPraHUYCCKUX



BemectB A. M. bytiepoBa mjiss 00bsICHEHUSI 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTaB, CTPOCHHE, (QHU3NYECKUE W
XMMUYECKHE CBOMCTBA TUMTMYHBIX MPEICTABUTENEH Pa3IMUHbBIX KJIACCOB OPraHMYECKUX BEIECTB
(MeTaH, dTaH, JTWJCH, NpPOIMMICH, aneTwicH, OyraameH-1,3, mermnOyramuen-1,3, OeH3oll,
METaHOJ, STAaHOJ, STUJICHIJIMKOIb, TJIUIEpUH, (PEHOIN, aneTalbIerul, MypaBbHUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, KpaxMmal, LeJUI0JIo3a, aMUHOYKCYCHasi KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HUMH YPAaBHEHHMSIMU COOTBETCTBYIOLIMX XUMHUYECKHUX PEAKLUM C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HUCTOYHUKU YIJIIEBOJOPOJHOTO CHIPhS
(nedTb, TPUPOIHBIA Ta3, yroip), CHOCOOBI MX MEpepaboTKM M MPaKTUYECKOE MpPUMEHEHUE
MIPOJIYKTOB NIEpepadOTKH;

c(OPMUPOBAHHOCTh YMCHHI NPOBOJHUTH BBIYUCICHUS 1O XUMHUYCCKUM YpPaBHEHUSM
(Maccel, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIECTBA WJIM IMPOAYKTAa PEAKIUH IO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJJHOTO U3 HCXOHBIX BEIICCTB HIIH MTPOJAYKTOB PEAKIIHK);

cOpPMUPOBAHHOCTh YMCHHI BIAJACTh CHUCTEMOH 3HAaHUH 00 OCHOBHBIX METOJax
HAy4HOTO MMO3HAHUS, UCMOJIb3YEMbIX B XUMHUU TIPU U3YYCHUH BEIIECTB U XUMUUYECKHUX SBJICHHMA
(HaOnrofieHne, W3MEpEeHUe, OKCIEPUMEHT, MOJEIMPOBAaHKE), WCIOIb30BaTh CHUCTEMHBIE
XMMUYECKHUE 3HAHUS JIJISl IPUHATUS PEIICHU B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX NIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUN COOJIIOAATH MPaBHIIa TOJIH30BAHUS XUMUYECKON TTOCYION U
n1abopaTopHBIM 000pyIOBaHUEM, a TAaKXKE MIPaBHia OOpAIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOITHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBHIMOJHATH XHUMHYECKUH SKCIEPUMEHT
(mpeBpaleHnss OPraHUYECKUX BEIIECTB MPH HATPEBAaHUM, TIOJYUYCHHUE ITHJICHA U M3YUYCHUE €T0
CBOMCTB, KAaueCTBEHHBIC PEAKIMU OPraHUYECKUX BEIIECTB, JeHATypalus OeIKoB Mpu
HArpeBaHUM, I[BETHBIC PEAKI[MU OEIKOB) B COOTBETCTBHH C MpPaBUIAMH TEXHUKH O€30MaCHOCTH
MpU OOpAIllEHUH C BEIIECTBAMH M JTAOOPATOPHBIM O0OpPYIOBaHUEM, MPENICTABIATH PE3YJIbTATHI
XHMHUYECKOTO JKCIEpUMEHTa B (opMmMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pPEAKIHA WU
(dbopMynupOBaThH BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYIO HH(OpMAIIHIO,
MOJy9aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeaCcTBa MaccoBO HH(pOpManuu, IHTEpHET U APYrux);

c(hOpPMHUPOBAHHOCTh YMEHHM COONIOAATh TIpaBWja HSKOJIOTHYECKH I1EJeCO00pa3HOTO
MOBeCHUsS B OBITY M TPYAOBOM MESITENLHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Kalolllel MPUPOJHON Cpe/ibl, OCO3HABaTh OMACHOCTh BO3JCHCTBUSI HA JKUBBIE OPTaHU3MbI
ONpPEIEICHHBIX OPraHWYECKUX BEIIEeCTB, NMOHUMAas cmblca mnokazarens [IJIK, moscHiaTe Ha
npuMepax crnocoObl YMEHbBIIEHUS U MPEIOTBPAILEHUsI UX BPEIHOTO BO3JICHCTBUS HAa OpraHU3M

YeJIOBCKA;



U1 O0Oy4aroIMUXCsl C OrPaHUMYEHHBIMH BO3MOXHOCTSIMU 3/10pOBBSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX [TO3HAHUS BEIIECTB U XMMHUYECKHX SIBICHUM;

JUIS  CIENBIX W CIHa0OBUAAIIUX OOYJAIOIIMXCSA: YMEHHE HCIIOIh30BaTh pelbedHO-
TOUYCUHYIO cUCTeMy 00o3HadeHuit JI. bpailist 11 3anucu XuMu4eckux (GopMyIL.

11 KJIACC

IIpenmetHble pe3ynbTaThl OCBOeHHS Kypca «OOwmas M HeopraHuyeckas XUMHD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh MPEJCTABICHUNA: O XWMHUYECKOW COCTaBJISIOIIEH €CTeCTBEHHO-
Hay4YHOM KapTHHbI MHUpPA, POJM XUMHMHU B IO3HAHUM SIBIECHUN NPHUPOJBI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJAbTYPbl JMYHOCTH, €€ (DYHKIMOHAJIbHOW TIPaMOTHOCTH, HEOOXOAMMOHN [uis
pelIeHHs MpaKTUYECKUX 3aJad U HKOJIOIMYECKM OOOCHOBAaHHOI'O OTHOLIEHHMSI K CBOEMY
370pPOBBIO U IPUPOJHOM CPEJIE;

BIIQJICHUE CHCTEMOM XUMHUYECKMX 3HAHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
HOHSTHUS (XMMUYECKUIN AJIEMEHT, aTOM, U30TOII, S-, P-, 0- AIEKTPOHHBIC OPOUTATIHM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIpHBIH 00BEM, BaJEHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBS3b (KOBaJIEHTHAs, HWOHHAs, MeETa/NIM4YecKas, BOJOPOAHAs),
KPUCTAJZIMYECKAsl ~ PELIETKa, THUIBI XMMHMYECKHX  PEAKLUH, PAacTBOP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJEKTPOJIUTHYECKAs AUCCOLMALNS, OKHCINTENb, BOCCTAHOBUTEIND, CKOPOCTH
XUMHUYECKOW  peaKkIud, XUMHUYECKOE pPaBHOBECHE); TEOPHUM M  3aKOHBI  (Teopus
ANEKTPOJIUTHYECKON JAucconuannu, mnepuoandeckuii 3akoH J[. WM. MeHneneeBa, 3akoH
COXpaHEHMsI MacChl BEILECTB, 3aKOH COXPAHEHHS M IPEBPALICHMS DHEPIHMM IPH XUMHUYECKUX
peaxIusx), 3aKOHOMEPHOCTH, CHMBOJIHMYECKUI $3bIK XHMHH, MHPOBO33PCHYCCKHE 3HAHUS,
JeXalule B OCHOBE [IOHMMAaHUS MPUYMHHOCTH W CHCTEMHOCTH XHWMHUYECKUX SIBJICHUM,
(dakTosOorMUecKre CBEEHUSI O CBOMCTBAaX, COCTAaBe, MOJIYYEHUH M OE€30MMaCHOM HCIOJb30BAHUU
BaXHEHMIIINX HEOPTraHWYECKUX BEUIECTB B OBITY M MPAKTUYECKON JIeATEIHHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHU BBISBIIATH XapaKTePHbIC MPU3HAKU MMOHATUH, yCTAaHABIUBATD
UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOIIME IOHSATHUS IPU ONMHUCAHMHM HEOPraHMUYECKUX
BEILIECTB U X MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMEHUHN HCMOIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS
dopMyn BelIeCTB M YpaBHEHMH XMMHUUYECKHX peaKIUil, CUCTEeMaTHYECKyI0O HOMEHKJIATypy
(IUPAC) u TpuBHManbHBIC Ha3BaHUS OT/AENBHBIX HEOPraHWYECKHX BemiecTB (yrapHblid Tras,
YIJICKUCHIBIA Ta3, aMMHAaK, TallleHas W3BECTh, HEralleHas M3BECTb, IMUTbEBAas COJA, NHUPUT H
Apyrue);

c(OPMHPOBAHHOCTh yYMEHHH OMNpEAENATh BAJCHTHOCTb W CTENEHb OKUCICHUS
XUMHUYECKMX JJIEMEHTOB B COEJUHEHHUSAX pA3IU4YHOIO COCTaBa, BHUJ XMMHUECKON CBS3H
(KoBaJleHTHas, MOHHAsl, METAJUINYECKasl, BOJAOPOAHAs1) B COCAMHEHUSAX, TUN KPUCTAIUIMYECKON

pelIeTKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJICKY/ISIpHAsI, MOHHAS, METAJUTHYECKast), XapaKTep



Cpelibl B BOAHBIX PACTBOPAaX HEOPTaHUYECKUX COCINHEHUN;

c(OPMHPOBAHHOCTh YMEHMI YCTaHABIMBAThH NPUHAJIEKHOCTh HEOPTaHUYECKUX BEIIECTB
10 MX COCTaBY K ONpPEAEICHHOMY KJIACCy/TPYIIe COeTUHEHH (ITPOCTHIE BEIIECTBA — METAIUIBI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHHMSI, KUCJIOTBI, aM(OTEPHBIE THIPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHUH pacKpblBaThb CMbICH Iepuogudeckoro 3akona JI. M.
MenpgeneeBa UM JI€MOHCTPUPOBaTb €ro0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIBHYHO U
IPOTHOCTUYECKYIO (pyHKLINY;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 1eMeHTOB 1-4 nepuonos Ilepuoanueckoil cucreMsl Xxumudyeckux 3aemeHToB /1. U.
MenneneeBa, HCIONBb3Yysl TMOHATHS «S-, P-, O-2JIEKTPOHHBIC OPOUTANN», «IHEPrETUYCCKHE
YPOBHU», OOBACHATh 3aKOHOMEPHOCTHM H3MEHEHHs CBOMCTB XMMMUYECKUX 3JIEMEHTOB U HX
COEMHEHUH MO nepuojaM U rpynmnam [lepuoandeckoi cucteMbl XUMUYECKUX 3eMeHToB Jl. M.
Mengeneesa,

copMHPOBAaHHOCTE YMEHHH XapakTepu3oBaTh (OMUCHIBATh) OOIIHE XHUMHYCCKHE
CBOMCTBA HEOPraHWYECKUX BELIECTB pA3IMYHBIX KJIACCOB, IOATBEP)KIATh CYILECTBOBAaHUE
TEHETUYECKOM CBSA3M MEXKJIY HEOPraHMYECKMMHU BEIIECTBAMH C IIOMOINBI YPaBHEHHMU
COOTBETCTBYIOIIMX XUMHYECKUX PEAKIINA;

c(OPMHPOBAHHOCTh YMEHUS KJIacCU(UIMPOBATh XMMHUYECKHE PEAKIMU MO Pa3IUnYHbIM
OpU3HaKaM (YUCIy U COCTaBy pearupyrolluxX BEIIECTB, TEIIOBOMY J(PQEKTy peakiuy,
M3MEHEHHUIO CTENeHe OKUCIEHUS 3JIEMEHTOB, 00paTUMOCTH PEaKIIMU, yYaCTHUIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUN COCTABIISITh YPaBHEHUS PEAKINI PA3IMYHBIX THUIIOB, MOJTHBIE
U COKpAIlleHHbIE YpaBHEHHs PeaklUii MOHHOTO OOMEHa, YYUTHIBAsl YCIOBHS, MPU KOTOPHIX 3TH
peakLuuu UAYT 10 KOHILA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMH, MOJITBEPXKIAIOLINE KadeCTBEHHbIN
COCTaB pA3JINYHBIX HEOPraHWYECKHX BEIIECTB, pACIIO3HABaTh OMNBITHBIM IIyT€M HOHBI,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BELIECCTB;

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii ToCPEeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OaaHca 3TUX PeaKIvii;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEAKIUH OT
pa3NuYHbIX (DAKTOPOB; XapaKTep CMEILICHHS XMMHUYECKOrO DPABHOBECHS B 3aBUCHMOCTHU OT
BHeIHero Bozjeiicteus (npuniun Jle llatense);

c(OPMUPOBAHHOCTh YMEHUHN XapaKTepH30BaThb XUMHYECKHE IPOLECCHI, JIekallue B
OCHOBE MPOMBIIUIEHHOTO MOJIyYEHHsI CEPHOM KUCIIOTHI, aMMHUaKa, a TaKKe COPMHUPOBAHHOCTh
npecTaBieHuid 00 OOUIMX HAyYHBIX MPUHLUUIAX M HKOJOTHMUYECKUX MpOoOJieMax XHUMUYECKOTO
IIPOU3BOJCTBA;

C()OPMHUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYMCICHUS C HUCIOJIb30BAHUEM IIOHATHS
«MaccoBas [0S BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUIH TIa30B IpPU XUMHUYECKHX

pCaKknusax, MacCbl BCHICCTBA HJIN 00beMa Ta30B IO HN3BCCTHOMY KOJIMYCCTBY BCUICCTBA, MACCC



Wi 00BbEMYy OJHOTO M3 yYaCTBYIOIIUX B PEAKIMM BEIIECTB, TEIJIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUs MacChl BEIIECTB, IPEBPALIECHUS U COXPAaHEHUS SHEPTUH;

c(hOPMUPOBAHHOCTh YMEHUH COOIOAATH MPaBWIIA TIOJB30BaHUS XUMHUYECKON MOCYI0i U
71a00paTOpPHBIM 000PY/IOBAaHUEM, a TAKXKe MpaBUiia OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU IO BBIIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIMOIHATH XUMHUYECKUH HKCIEPUMEHT
(paznmokeHue TNeEpOKCHUIAa BOAOPOJa B MPUCYTCTBUM KaTalu3aropa, OIMpEAesIEHUEe Cpebl
pPacTBOPOB BELIECTB C MOMOIIBIO0 YHUBEPCAIBHOTO MHIMKATOPA, BIUSHUE PA3IUYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMM, PEeakUUd HOHHOro OoOMEeHa, KayecTBEHHBbIC PEaKklIuu Ha
cynbdar-, KapOoHAT- U XJIOPHUA-aHUOHBI, HA KaTHOH aMMOHMS, PEIIeHUE dKCIEPUMEHTATbHbBIX
3aga4 1o TemaMm «Metawibl» u «Hemeramib») B COOTBETCTBHM C TpPABHIAMHU TEXHUKH
0€30MacHOCTH IpU OOpaIIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000PYJOBaHUEM, NPEACTABIATh
pe3yabTaThl XMMHUYECKOTO SKCIEpUMEHTa B (hOpMe 3alucH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUIl KPUTHYECKH aHAJIU3UPOBATH XMUMHUYECKYI) HH(OPMAIIHIO,
NOJTY4aeMyI0 M3 pa3HbIX HCTOYHHKOB (CpeiCTBAa MaccOoBOMl KOMMYHHUKaluH, WMHTepHET u
ApYTHX);

c(OPMHPOBAHHOCTh YMEHHH CcOOMI0aTh MpaBHUa HKOJOTHYECKHU IIeJIeCO00pPa3HOro
NOBEJCHUS B OBITY M TPYIOBOH MAEATENbHOCTH B LENIAX COXPAaHEHHUS CBOETO 3/0POBbS U
OKpYKalomiel MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS Ha XKHBBIE OPTraHU3MBI
OTIPENIeICHHBIX BEIIECTB, MOHUMasi cMbIch Tokaszarens [1JIK, mosicHaATs Ha mpuMepax criocoObI
YMEHBIIIEHUS ¥ MPEOTBPAIICHHS UX BPEIHOTO BO3/ICUCTBUS HA OPTaHU3M UYEJIOBEKa;

JUIs O0yYaroMuXcs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0pPOBbS: YMEHUE MPHUMEHSTH
3HaAHMS 00 OCHOBHBIX JIOCTYITHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUYECKUX SIBIICHU;

JUISL CHETBIX W CIA0OBUASAIINX OOYJaAIOIMUXCSA: YMEHHE WCIOIb30BaTh peiabedHO-

TOYCUHYIO cucTeMy oOo3HaueHudt JI. bBpaitng ang  3anMcen  Xxumuueckux — Gopmyd.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
" KosunuecTBO yacon DJIeKTPOHHbIE OcHOBHBIE BH/IbI 1EATEJILHOCTH 00y4aI0IIMUXCSI HesiTe1bHOCTH
anMeHOBaHUe
u¢poBbIe YHUTEJIS € y4eTOM
Nen/nm | pa3nenoB uTeM | Bee Kontpo | Mpaxru | (wndp ) y Y
TPOrpaMMbI o JIbHbIE yecKue o0pa3oBaTejibHbIE nporpaMmabl
padorsl | padoThl | PECYPChI BOCIIATAHAA
IIKOJIBI
Pa3nen 1. Teoperuueckue 0CHOBBI OPraHM4ecKOd XUMHUHU
PackphiBaTh CMBICT H3y4YaeMbIX MOHITHH (BBISBIATh | -yCTAHOBJICHHUE
UX XapaKTepHbIC MPU3HAKH), YCTAaHABIMBATH UX JIOBEPUTEIbHBIX
B3aUMOCBSI3b. OTHOIIIEHUN MEKY
[IpuMeHSTh MOJIOKEHUSI TEOPUU CTPOSHUS MearOTUIECKUM
oprannyeckux BeriecTB A. M. bytieposa aiis a0OTHUKOM U
PO 10 KIIACC OgLﬂCHeHI/IS{ 3aBHI:LMOCTH CBOP'IC};B BgmeCfB OT X 1;6 AFOIITUMHUCS
https://resh.edu.rufs COCTaBa U CTPOCHUS CHZ:06CTB H_II/;X
Hpenver ubject/29/10/ HCHOJ’ILSOB:fb XI/IMI/;‘-ICCK 10 CUMBOJIUKY JJISI HO3I/ITI/IBH0}1,VI}0
OPraHHYeCKOk MO 10 wnace COCTaBJICHHUS MOJICKYJIS gblx U CTPYKT . imx BOCIT I/IfITI/IIOy
xumun. Teopust https://uchebnik.mo (pasBépHyTOii, oK Z épHHoﬁ) q)op 1\}; Hyp o6 I;m N
11 CTpOCHHUSI 3 s.ru/catalogue?alias Op FaHI/II)‘{eyCKI/I); se peCHTlB PMY T ngOBaI;IlHﬁ "
OPTariecrix es=lesson_template OI;[ eeIATh BI/I,[[BLIHXI/IMI/II‘I60KOI7I CBsI3M (OJIMHAPHEIE np 0CB0
COC/IMHEHMH A. .video_lesson.video K apTHLIe) B OpPTaHUYECKUX COE I/IHGHI/IHXH P r[guaromqecxoro
M. byriieposa &subject_program PI;,CK bIBATh pom, 0 raHquCKéLﬁ XUMUH .B pUpoJIe a00THHUKA
ids=31937268,3590 P PO Op pupone, | b !
9478 XapaKTepU30BaTh €€ MIPUBIICYCHUIO UX
— 3HAYCHHUE B KU3HH YEJIOBEKA, MILTIOCTPUPOBATH CBSI3b | BHUMAHUSA K
C IPYrUMH HayKaMH. oOcykaaemMoi Ha
HaGmroiaTe 1 OnMCHIBATh IEMOHCTPAIIHOHHBIE ypoKe
OTIBITHI; TPOBOJIUTH U OMTUCHIBATH JIAOOPATOPHBIE uHpOpMAIIH,
OTIBITHI U TIPAKTUYECKUE PAOOTHI aKTHBHU3AIINN
Wrtoro no pasgeny 3 MO3HABATEIBHOMN
eATEIHLHOCTH;
Pasznmen 2. YrieBomopoant A
= - MOOYXKICHHUE
IpenensHbIe PAIII 10 KJIACC PackpriBaTh CMBICT H3y4aeMbIX MTOHITHHN (BBISBISATH oByHaroIXCs
21 YIJIEBOAOPOABI — 2 https;//resh,edu,ru/s X XapaKTEepHBIE HpI/ISHaKI/I), YCTaHABJIMBATh UX COBTIONATh HA
aJIKaHbI ubject/29/10/ B3aUMOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOLINE ypoke
HereZLeHBHHe MMDIII 10 KI1ace TMOHATHUA HpI/IVOHI/ICZlHI/II/I cOoCTana, CTpOGHI/\IJSI u O6IIIerI/IH$ITI>Ie
29 YIIIEBOZOPOIBL: 6 https://uchebnik.mo | mpeBpamieHuii OpraHNYECKUX COSANHEHHH. HOPMBI TTOBE/ICHHS!
AJKEHDI, s.ru/catalogue?alias | Vcronb30BaTh XMMUYECKYIO CHMBOJIMKY JIs
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aJIKaJUEHBI,
AJIKUHBI

2.3

ApomMarudeckue
YTIIEBOIOPOIBI

24

IIpuponHsie
MCTOYHUKHI
YIIJIEBOIOPOJIOB U
uX nepepaboTka

es=lesson_template
,video lesson,video
&subject program

10s=31937268,3590
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COCTaBJICHHSI MOJIEKYJISIPHBIX B CTPYKTYPHBIX
(pa3BepHyTOH, COKpamEHHON) QopMyI
OpraHUYECKUX BELIECTB.

YcTanaBnmuBaTh NPUHAAIEKHOCTD BELIECTB K
OIIpeIeICHHOMY KJIacCy

YTIEBOJOPOJIOB 110 COCTaBY U CTPOEHHUIO, Ha3bIBaTh
WX TI0 CHCTEMaTHYeCKO HOMEHKIIAType; IPUBOINTD
TPUBHAIBHBIC HA3BaHUS OTIEIBHBIX TPEJCTaBUTEICH
YTIEBOJOPOJIOB.

OnpenensTs BUABl XUMAYECKOW CBSA3H B MOJIEKYIIaxX
YTIIEBOJOPOJIOB; XapaKTepHU30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CIIOCOOHOCTH YTIEBOIOPOIOB OT
KPaTHOCTHU KOBAJICHTHOM CBSI3H.

XapakTepHu30oBaTh COCTaB, CTPOEHHE, TPUMEHEHUE,
(u3nyecKre U XMMHYSCKUE CBOWCTBA, BasKHEHIIINE
CIIOCOOBI TTOTYYEeHUS TUITMYHBIX MPEACTaBUTENICH
Pa3IMYHBIX KJIacCOB YIJIEBOAOPOJOB (METaHa, 3TaHa,
STHUIICHA, alleTUIIeHa, OyTaauena -1,3, 6ensona,
TOJIyOJI1a).

BhISBISATE TEHETHUECKYIO CBSI3b MEXTY
YIIIEBOJOPOIaMH U MTOATBEPKIATH €€ HAINIKe
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMHUYECKIX
peaxIuii C NCIONIB30BAHIEM CTPYKTYPHBIX (OPMYIL.
XapakTepru30BaTh UICTOYHUKH YTIIEBOJOPOTHOTO
ChIpbsi (HeTh, IPUPOIHBIIA Ta3, YroJb), CIOCOOBI KX
repepaboTKA U MPaAKTUIECKOe TPUMEHEHHE
MOJTy4aeMbIX ITPOTYKTOB.

Hcnonp30BaTh €CcTECTBEHHO-HAYYHbBIE METO/IbI
MO3HAHUS — MPOBEACHUE, HAOII0IEHUE U OIICAaHNE
XUMUYECKOro SKCIepUMeHTa (J1a00paTOpHBIE OMBITHI
U MPaKTUYECKHE pabOThI).

CrenoBats npaBuiaM 0e30MacHOM padOTHI B
71a00paTopru MPH UCTIONB30BaHUN XUMHUECKON
OCYZABI M 000PYIOBaHNUS, a TAK)KE IPaBHIIaM
oOpartieHus ¢ BeIEeCTBaMH B COOTBETCTBHH C
HWHCTPYKUUSIMH BBITIOJTHEHHUS JIA0OPATOPHBIX OIBITOB
U TIPaKTHYECKUX paboT MO MOTYUYECHUIO U U3YyUECHHUIO

TIpaBujIa OOIICHUS
co

CTapIINMH
(memaroruuecKuMu
pabOTHHKaMM) U
CBEPCTHUKAMU
(oOygaromMMucs),
MIPUHIIATIBI
y4eOHOH
JUCIUILTAHBI U
CaMOOpTaHM3AIHH;
- IPUBJICYCHUC
BHUMAaHUS
00yJaroIMXCs K
IIEHHOCTHOMY
ACIICKTY
M3ydaeMbIX Ha
YpOKax sIBJICHU,
OpTaHM3aINS UX
paboThI C
MOJIy4aeMON Ha
YpOKE CONUAIBEHO
3HAYUMOH
nHpOpMaInen —
VHUIIMHPOBAHNE €€
00CYyXKICHNUS,
BBICKa3bIBAaHUS
00y4aIOIUMHUCS
CBOETO MHEHUS 110
ee MoBOY,
BBIPaOOTKH CBOETO
K Hel

OTHOIIICHUS;

- HCIIOJIb30BaHKE
BOCIIUTATEIBHBIX
BO3MOXHOCTEH
CoJIepIKaHuUs
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OpPTraHMYECKUX BEILECTB.
[IpencraBisaTe pe3yabTaThl IKCIIEPUMEHTA B hopme
3alMCH YPABHEHUIH COOTBETCTBYIOLIUX PEAKIIMMI U
JIeJIaTh BBIBOJBI HA UX OCHOBE.

[IpoBOOUTH BEIYMCICHHUS AT ONPEAETICHUS
MOJIEKYJISIPHON (POPMYIIBI OPraHUYECKOTO BEIIECTBA,
10 YPaBHEHUIO XUMHUYECKON peaKiu
CaMOCTOATENIBHO INIAHUPOBATh U OCYLIECTBIIATh
CBOIO TI03HABATENbHYIO AEATEIbHOCTh; IPUHUMATD
AKTUBHOE yYacTHe B TPYNIIOBON y4eOHOM
JIeATeNIbHOCTU

HCHHUSA

Uroro mo paznery 13
Pazgen 3. Kucjaopoacoaep:aaniue oprannueckKue coeu
3.1 Criuptsl. DeHon 3
Anbaeruasl.
KapOonossie
3.2 P 7
KHCJIIOTHI.
CrnoxxHbIe 2UpPHI
3.3 VYriaesoasl 3 1

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xiace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program
ids=31937268,3590
9478

PackpriBaTh CMBICT U3yYaeMbIX MTOHSATHH (BBIABIISTH
UX XapaKTepHbIE MPH3HAKHN), YCTAaHABIMBATH UX
B3aUMOCBSI3b, HCIIOIb30BAaTh COOTBETCTBYIOILINE
MOHATHS TIPU OITUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILICHUI OPraHUYECKUX COCTUHEHUM.
Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY TSI
COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHYTOH, COKpaIIEHHON) GopMyIT
OpraHUYECKUX BEIIECTB.

YcraHaBIMBaTh NMPUHAMICIKHOCTH BEIIECTB K
ONpeNIeJICHHOMY KJIACCY [0 COCTAaBY U CTPOEHHUIO,
HA3BIBATh UX IO CHCTEMATUIECKON HOMEHKIIATYPE;
NPUBOAUTH TPUBUAJILHBIE Ha3BaHUS

OTJIENBHBIX MPEACTABUTENICH KUCIOPOICOAEPIKAIITIX
COEIUHEHUH.

XapaKTepu3oBaTh COCTaB, CTPOCHHUE, IPUMEHEHUE,
(hm3nuecKre U XMMHYECKUE CBOWCTBA, BAYKHEHIIINE
CITOCOOBI TOTYYEHHUS TUITUIHBIX TPEICTaBUTEICH
Pa3IMYHBIX KIIACCOB KHUCIOPOICOACPIKAITIX
coe/IMHEH M (MeTaHoIa, TAHOJIA, MIINICPUHA,
(henomna, popmanbaeruaa, aneraabaeruia, YKCyCHON
KHUCJIOTHI, TJIFOKO3bI, Caxapo3bl, Kpaxmara,
IIEJITIOJIO36I); BBISIBIIATH TEHETHUECKYTO CBA3b MEKIY
HUMH U MIOATBEPKIATh €€ HATMYNE YPABHEHUSIMU

yueOHOTO
npeaMera uepes
JEeMOHCTPALIUIO
o0yJaronumMcst
MPUMEPOB
OTBETCTBEHHOTO,
IPakIaHCKOTO
TOBEICHHS,
MIPOSIBIICHHUS
YeIIOBEKOIIO0US 1
J00POCEPICUHOCTH
, 4epe3 moa0op
COOTBCTCTBYIOIINX
TEKCTOB JIJIs
YTEHUs, 3a7a4 JUTs
peleHwsl,
MPOOJIEMHBIX
CUTyalUUd JJist
00CYyXKICHHS B
KJacce;

- IPUMEHEHHE Ha
ypoKe
HWHTEPAKTHBHBIX
(dhopM paboTHI ¢
00yYaIOIUMHKCS
WHTEJUIEKTYaTbHBIX
urp,
CTUMYJIUPYIOIIUX
MO3HABATEIILHYIO
MOTHBAIIHIO
00yYarOIIUXCS;
JINCKYCCUH,
KOTOPBIC IAI0T
oOyJaronumcs
BO3MOYKHOCTD
nproOPECTH OIBIT
BEJICHUS
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COOTBETCTBYIOIINX XMMUYECKUX PEaKLuii ¢
HCIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL.
OnuceIBaTh COCTaB, XUMUYECKOE CTPOCHUE U
MIPUMEHEHHUE KUPOB, XapaKTepHU30BaTh UX 3HAUCHHE
IUIS1 )KU3HEAEATEIbHOCTH OPIaHU3MOB.

Oco3HaBaTh ONACHOCTH BO3/ACHCTBHSA Ha XKHUBbIE
OpTraHMU3MBI OIIPEJIETICHHBIX OPIraHNYECKUX BEIIECTB,
MOSICHATH Ha MIPUMEPAX CIIOCOOBI yMEHBILCHUS

Y IPEOTBpAIlEHUs UX BPEIHOTO BO3/IEHCTBHS Ha
OpraHu3M YeJIOBEKa.

Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/IBI
NO3HAHUsI — IPOBE/ICHUE, HAOIIOIEHNE U OIIICaHHE
XUMHYECKOr0 SKCIEpUMEHTa (J1a00paTOPHBIE OMBITHI
U MPAKTHYECKHE PabOTHI).

CrnenoBaTh mpaBuiIaM 0e301acHOM paboTHI B
71abopaTopuu MPH UCTIONB30BaHUN XUMHUECKON
IoCy bl ¥ 000PYIOBAHMUS, a TAKXKE IPaBUIIaM
00palIeHus ¢ BEMIECTBAMU B COOTBETCTBUH C
HWHCTPYKLUSIMH BBITIOJTHEHHU S JIAOOPATOPHBIX OIIBITOB
U TIPaKTHYECKUX PaboT MO MOIYUEHHIO U H3YYCHUIO
OpPTraHMYECKUX BEILLECTB.

[IpencraBisTh pe3ynbTaThl SKCIIEPUMEHTA B (hopMe
3aIlMCH YPaBHEHUI COOTBETCTBYIOLINX PEaKUi U
JIeN1aTh BBIBOJBI HA UX OCHOBE.

[IpoBOOUTD BEIYMCICHHUS TSl ONPEACICHUS
MOJIEKYJISIpHOHN (POPMYIIBI OPraHMYECKOTO BEIECTBA,
10 YPaBHEHUIO XUMHYECKON PEaKIHH.
CaMOCTOATENBHO MIAHUPOBATh U OCYIIECTBIISTh
CBOIO TI03HABATENbHYIO AEATEIbHOCTh; IPUHUMATD
AKTUBHOE

y4acTHe B IPYIIOBOH y4eOHOM e TeIbHOCTH

Wroro no pazneny 13

Pa3nen 4. A3oTcoaep:kaiiue OpraHnyecKue coeTHHEeHUsI

AMUHEL
AMUHOKHCIIOTEL. 3
benkn

4.1

POII 10 KIIACC
https://resh.edu.ru/s

ubject/29/10/
MDOIII 10 knace

PackpeIBaTh CMBICT H3y4aeMbIX MOHITHN (BBIABISATH
UX XapaKTepHbIC MPU3HAKHN), YCTaHABIMBATH UX
B3aUMOCBS3b, UCIIOIb30BATh

COOTBETCTBYIOLIME ITOHATHUS IIPUA OIIMCAHUU COCTaBa,

KOHCTPYKTHBHOTO
JIaJora;
IPYIIOBO# pabOThI
13171

paboThl B mapax,
KOTOpBIC y4ar
KOMaHHOH paboTe
71
B3aUMO/JICHCTBUIO C
JIPYTUMU TETHMH;

- BKIIFOYCHUEC B
YPOK UTPOBBIX
npotenyp,
KOTOPBIE MOMOTAIOT
HOJIePKATh
MOTHBAIIHIO
00yJaroNMXCs K
MOJYYCHUIO
3HAHWUH,
HaJIa)KHBaAHUFO
IIO3UTHUBHBIX
MEKITUYHOCTHBIX
OTHOILIEHUH B
KJ1acce, MOMOTaroT
YCTaHOBJICHUIO
n00poKenaTeTbHON
aTMoc(epsl BO
BpeMsl ypoKa,;

- OpraHu3anus
medcTBa
MOTHUBUPOBAHHBIX
U 3pYAUPOBAHHBIX
00yJaronuxcs HaJl
nux
HEYCIECBAIOIIMU
OJTHOKJIACCHUKAMH,
JIAFOIIETO UM
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CTPOEHHSI ¥ TIPEBPAIICHUI OPTaHUIECKIX
COETMHECHUM.

Hcmonp30BaTh XUMUYECKYIO CUMBOIUKY IS
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BepHyTOH, COKpamEHHON) QopMyIT
OpraHUYECKUX BELIECTB.

Onpenenars NPUHAAIEKHOCTh BEILIECTB K
OTIpeeIEHHOMY KIIACCy MO0 COCTaBY M CTPOEHHIO,
Ha3bIBaTh UX 110 CUCTEMAaTHYECKOH HOMEHKIATYPE;
MIPUBOUTH TPUBUAIBHBIC HA3BAHUS OTACITBHBIX
NpeACTaBUTENCH.

XapakTepHu30BaTh COCTaB, CTPOSHHE, TPIMEHEHUE,
(u3nyecKre U XMMHYSCKUE CBOWCTBA, BAYKHEHIIINE
CIIOCOOBI TTOTYYEeHUS TUITMYHBIX MPEACTABUTEICH
a30TCO/IepKAIIMX COCTUHEHNUN (METHIIaMIHA,
[IIHIMHA, OEIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
0eNKOB; MOSICHATH Ha MPUMepax 3HaueHHe OEIKOB
JUTSL OpraHu3Ma YesnoBeKa.

Hcnonp30BaTh €CcTECTBEHHO-HAYYHbBIE METO/IbI
MTO3HAHYSI — HAOIIOAATh U OMKCHIBAThH
JleMOHCTpaHHOHHBIﬁ OKCIICPUMCECHT.
CaMOCTOATENBHO TUIAHUPOBATH U OCYIIIECTBIISTh
CBOIO IMO3HABATCIIbHYIO JICATECIIbHOCTD, IMPpUHUMATh
AKTUBHOE yYacTHe B TPYIIIOBON y4eOHOM
JeSTeNbHOCTH

Hroro o pasneny 3

Pa3nen 5. BbicokoMOoJIeKyJIAPHBIE CO

eINHEeHHUs

ITmacT™maccsl.
5.1 Kayaykn. 2
Bonokna

PDOIII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MDSIII 10 knacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program

Bnaners n3zyyaeMbIMu XUMUYECKUMU MOHATUSIMU:
PacKphIBaTh CMbICT U3YyYaeMbIX TOHATUN U
MPUMEHSThH 3TH MTOHATHS IPU ONKMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX OPTaHUYECKUAX
BEIIECTB, /I O0BSICHEHHS OT/ICIBHBIX (DAKTOB U
SIBJICHUH.

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY TSI
COCTaBJICHHSI CTPYKTYPHBIX (POPMYJT BEIIECTB H
ypaBHEHMH peakluil NoJMMepU3alii u

COIIMATLHO
3HAYUMBIN OMBIT
COTPYZIHUYECTBA U
B3aMMHOU
MIOMOIIY;

- MHUIIMUPOBAHUE U
MOJ/ICPKKa
HCCIIEIOBATEIBCKO
i

JIeSITeITbHOCTH
00yJaromxcs B
paMKax
peanuzanuu UMH
WUHIUBUTYATbHBIX U
TPYIIIOBBIX
UCCIIETIOBATEIbCKH
X MPOEKTOB, 4YTO
JacT
oOyJaronmmcs
BO3MOXXHOCTh
pHoOpecTH
HaBBIKU
CaMOCTOSITEIIBHOTO
pelieHus
TEOPETUUYECKOU
MIPOOIIEMBI,
FEeHePUPOBAHUS U
odopmiteHUS
COOCTBEHHBIX HIIEH,
YBaKHTEIHHOTO
OTHOILICHUS K
YYXKUM HJIESIM,
0(OPMIICHHBIM B
paborax Japyrux
HCCIIeIoBaTeIIeH,
HaBBIK yOJUYHOTO
BBICTYIUICHUS
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MOJIMKOH/ICHCAIIHH.
OnuckiBaTh COCTaB, CTPOEHKE, OCHOBHBIE CBOICTBA
Kay4IyKOB, HanOoJjee paclIpOoCTPaHCHHBIX BUIOB
MJIaCTMACC, BOJIOKOH; IPUMEHEHHE

B Pa3IMYHBIX OTpacisix. Mcmonp30BaTh €CTECTBEHHO-
HayYHbIC METOJIbI O3HAHUS — HAOMIOATh U
OTIHMCHIBATH IEMOHCTPAIIMOHHBIN KCIICPUMEHT

nepea ayauTopuei,
apryMEeHTHUPOBaHUS
u

OTCTauBaHUs CBOCH

TOYKHU 3pCHHS.

Uroro no pazneny 2
OBUIEE KOJIMYECTBO
YACOB I1O 34

[NPOIT'PAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

IHOYPOYHOE IIJTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Beer Kontpo | Ipaktu | DJ1€KTpOHHBIE UHppPOBBIE
n/n JbHBIE yecKue 06pa30BaTe.leHbIe peCypcChl
° padoThl | padoThI
Ypoxk "[IpeameT oprannyeckon
n N XUMHH. Teopusi XUMUIEeCKOTO
peIMeT OpraHu4ecKOu "
1 ML 60 BOSHIKHOBCHIE 1 CTPOCHUS OPTaHUYCCKHUX BEIIECTB
’ ' (POII)
PASBHTHE H SHATCHUE https://resh.edu.ru/subject/lesson/6149
[start/170388/
VYpoxk "Teopus crpoenus
Teopus crpoeHust OpraHMYeCcKUX coeUHEHUN A. M.
OpraHUYEeCKUX Bytneposa. I'omonorus u nzomepus.
2 coenuHeHn A. M. 1 Bunbt uzomepun” (MOIL)
bytiepoBa, €¢ 0OCHOBHBIC https://uchebnik.mos.ru/material_view
MOJIOKEHHS [atomic_objects/11849349?menuRefer
rer=catalogue
IIpencrasnenue o
KJIacCU(UKAITIU Bugeo "Knaccudukanms
OpPTraHUYECKUX BEIIECCTB. opraamdeckux coeauaenuit’” (MOILI)
3 Homenkiarypa 1 https://uchebnik.mos.ru/material_view
(cucTemaTHueckas) u [atomic_objects/11849373?menuRefer
TPUBHAILHBIC HA3BaHUS rer=catalogue
OpPraHMYCCKUX BCUICCTB
AJIKAHBL COCTAR K Ypoxk "qpeﬂeHLHHe YTJIE€BOABI -
4 — 1 ankansl” (POILI) _
roMoorHIeCKHi pAN https://resh.edu.ru/subject/lesson/6151
[start/149993/
Ypok "AnkaHbl: CTPOCHHE,
HOMEHKIIATypa, U30MepH,
5 ?I/II;TC&}[};;IU?EH - L (usnueckue csofictsa” (MOIL)
HPEICTABHTEIH ATKAHOB https:{/uche_bnlk.mos.ru/materlal view
[atomic_objects/9761017?menuReferr
er=catalogue
Ypok "HenpenenpHble yTIeBOIHI -
5 ATKEHBI: cOCTaB U 1 ankensl" (POLL)
CTpOEHHE, CBONCTBA https://resh.edu.ru/subject/lesson/5412
[start/212563/
Ypok "ANKEeHbI: XUMUYECKUE
OTUJIEH U OPONUIeH — cBoiicta" (MOIII)
7 npocTeime 1 https://uchebnik.mos.ru/material_view
MPEICTAaBUTEIN AIKEHOB /atomic_objects/9766622?menuReferr
er=catalogue
Buneo "B3anMoneicTBie STHIIEHA C
[IpaxTuueckas padora Ne Oopomuo Bonoit" (MOIII)
8 1. «[loxyueHue STHICHA U 1 1 https://uchebnik.mos.ru/material_view
U3yYEHHE Er0 CBONCTBY [atomic_objects/7712784?menuReferr
er=catalogue
Anxanuensl. byraguen-1,3 Vpoxk "Ankaguens” (MOIII)
9 1 MeTHI0yTaareH-1,3. 1 https://uchebnik.mos.ru/material_view

ITonyuenue

/atomic_objects/9819470?menuReferr
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CHUHTETHUYECKOTO KayuyKa U
pe3UHBI

er=catalogue

AJKUHBI: COCTaB U
O0COOCHHOCTHU CTPOCHUS,

VYpox "AJNKHHBL: cIOCOOBI MTOTyYESHHUS
u npumenenue” (MOLI)

10 TOMOJIOTHYECKHH PSII. https://uchebnik.mos.ru/material_view
ANeTHIIeH — MPOCTEHIINI /atomic_objects/9819506?menuReferr
MpeCTaBUTEIh aJKHHOB er=catalogue

Ypok "BbeIUUCICHUS IO XUMHYECKUM
YpaBHEHUSIM KOJIMYECTBA, 00BEMA,
MaccChI BEIIECTBA IO KOJIUIECTBY,
Brruncnenus no \
11 YPABHEHHIO XHMHTECKOH 00BEMY, Macce pearcHToB Wik
mpoaykToB peakmun’ (MOILI)
peakimmn https://uchebnik.mos.ru/material_view
/atomic_objects/8863808?menuReferr
er=catalogue
VYpok "ApeHbl (apoMaTHYECKHE
12 ApeHbl: 0EH301 U TOTYOIL. yrieBoasr” (POLL)
TokcHYHOCTBH apeHOB https://resh.edu.ru/subject/lesson/4775
[start/150494/
VYpok "I'eHeTnueckas CBA3b MEXKIY
I'eneTnueckas cBs3b "
KJ1laccaMmu yrieBogopoio” (MOIII)

13 fif;fggoix « https://uchebnik.mos.ru/material_view

apg 8 o /atomic_objects/11849611?menuRefer
Pa3iIMYHBIM KJlacCaM rer:catalo ue
[IpuponHbIe HCTOYHUKH
YTIIEBOJOPOJIOB: VYpoxk "l[IpupoaHble HCTOYHUKN U

14 HNPUPOJHBIM ra3 u nepepabotka yrieBoaopoaos" (POII)
MOMyTHBIE HE()TAHBIE Ta3bl, https://resh.edu.ru/subject/lesson/6148
He(Th ¥ IPOIYKTHI €€ [start/170461/
nepepadoTKu
IIpupoHbIe HCTOUHUKHN Ypoxk "lIpupoaHsle HCTOYHUKN
YTIIEBOJOPOJIOB! YTIIEBOIOPOJIOB: MIPUPOAHBIN Ta3,
MIPUPOIHBIN Ta3 1 HedTb, yrons" (MOLI)

15 MOMYTHBIC HE(TSIHBIC Ta3bl, https://uchebnik.mos.ru/material_view
He(Th M IPOIYKTHI €€ /atomic_objects/8481541?menuReferr
mepepaboTKH er=catalogue

Ypok "O0o01menne u CucTeMaTH3aIus
3HaHWHU 10 Teme " YrieBogopoast™"

16 KonTponbras pabora o (MDII)
paszzaeny «YTJIeBOI0pOIbD» https://uchebnik.mos.ru/material_view

/atomic_objects/7665393?menuReferr
er=catalogue
[IpenenpabIe Ypok "OnHOaTOMHBIE TIPEICTHHBIC
OJIHOATOMHBIE CITUPTBHI: cnuptel (POLI)

17 METaHOJI ¥ ATAHOJL. https://resh.edu.ru/subject/lesson/4769
Bonopoanas cBsi3b [start/150550/

Ypok "MHOroaTroMHbIEC CITUPTHI"
MHoroatoMHbi€ CIIUPTHIL: (MDBIII)
18 STUJICHTJIUKOIb U https://uchebnik.mos.ru/material_view
TJIALEPUH [atomic_objects/7488843?menuReferr
er=catalogue
®deHon: cTtpoeHue VYpok "deHonbl 1 apoMaTHYECKUE
19 MOJICKYJIBI, PU3NIECKHe U craptel” (POLI)

XUMUYECKHE CBOMCTBA,
MIPUMEHEHUE

https://resh.edu.ru/subject/lesson/5727
[start/150577/
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Anbaerunsr. VYpok "Anbaeruast u keronsl' (POLI)

20 (dbopmanbaeru u https://resh.edu.ru/subject/lesson/4776

areTagbaeruI. ALIeTOH [start/150604/
Yok "OHOOCHOBHEIE NPEAETbHBIE
OnHOOCHOBHBIE KapOOHOBBIE KUCIOTHL. DU3NUecKue u
21 TIpeAeIIbHBIE KapOOHOBBIC xuMmdeckue cpoiicTa’ (MOII)
KHUCJIOTBI. MypaBbUHAS U https://uchebnik.mos.ru/material_view
yKCyCHast [atomic_objects/11849452?menuRefer
rer=catalogue
Ypok "YKCycHast KHCIIOTa Kak
MPEJCTaBUTENh MPEIeTbHBIX
S o ptomon ek ()
' " https://uchebnik.mos.ru/material_view
YRCYCHOH KHCHOTBD> /atomic_objects/7526880?menuReferr
er=catalogue
Ypok "KapOoHOBBIE KHCIIOTHI:
CreapuHOBasi 1 OJICHHOBASI YKCyCHasI, OJIEMHOBAsI, CTEapUHOBA,
23 KHUCIIOTBI, KaK amuHOyKcycHasg" (MOIII)
MPE/ICTABUTEIH BBICIIIHX https://uchebnik.mos.ru/material_view
KapOOHOBBIX KHUCIIOT /atomic_objects/8481602?menuReferr
er=catalogue
VYpoxk "Beiciime kapOOHOBEIE
Mpb1Ta Kak COJIA BBICIITHX KuCIOTEL. Mpuma" (MOIII)
24 KapOOHOBBIX KUCIIOT, UX https://uchebnik.mos.ru/material_view
MololIee JIeHCTBHE [atomic_objects/7526876?menuReferr
er=catalogue
CnoxHble 3pupsI Kak Z\Egﬁ;)CnomHHe 2bupnt 1 UL
25 MPOUSBO/IHBIC KAPOOHOBLIX https://uchebnik.mos.ru/material_view
Kucsor. Tuposms /atomic_objects/7526883?menuReferr
CJIOKHBIX 3(HUPOB er=catalogue
Kupsr: Tugponus, Ypoxk "Xupsl. Moromue cpencrsa’
MIpUMEHEHHE, (POLI)
26 Ouosoruveckas poib https://resh.edu.ru/subject/lesson/5952
KHUPOB [start/150631/
YIICBOILL: COCTAB, VYpoxk "Yrnesogsl. I'moko3a. Onuroca-
97 gﬁﬁ;?gﬁiiunﬂ' xapunbl. Caxaposa" (POII)
] https://resh.edu.ru/subject/lesson/6150
MPEJCTaBUTEIH: TIIF0K03, Istart/150687/
¢pykTO3a, caxaposa -
28 Kpaxman u nemntonosa Kak
HPHPOAHBIC TOTHMEPS! VYpox "[lonucaxapuasl, kKpaxmai,
Konrponbnas pabota no nesmonosa” (PIII)
pasaeiy https://resh.edu.ru/subject/lesson/5413
29 «Kucnopoaconepxaiiye /start/150714/
OpTaHHYECKHE
COCIMHEHHUSD
VYpok "AMUHBI, aHUJINH: CTPOCHHE,
CBOICTBa, IOyYCHHE, TPUMCHEHHUE"
AMUWHBI: METHIIAMHH U (MDIII)

30 AHUITHH https://uchebnik.mos.ru/material_view
/atomic_objects/7575892?menuReferr
er=catalogue

31 AMUHOKHUCIOTHI KaK Ypok "AMuHOKHCIOTHL. benku"
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amQoTepHbIe
OpraHUYEeCKHe
COCUHEHHUS, NX
OMOJIOrHYeCcKoe 3HAUCHHE.
IlenTuael

(PDIII)
https://resh.edu.ru/subject/lesson/4743
[start/150742/

benku kak npuponaHsie

VYpoxk "benxu" (MDIL)
https://uchebnik.mos.ru/material view

32 BPICOKOMOIICKY JIFAPHPBIC 1 /atomic_objects/10325359?menuRefer
COCAUHCHUA
rer=catalogue
Ypok "OCHOBHBIE IOHIATHS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETUHECHUH"
OCHOBHI)IG ITOHATHUA XUMUU (MSH_I)
33 BHCOKOMOH? KyJApHBIX 1 https://uchebnik.mos.ru/material view
COCTHHCHHIH /atomic_objects/11849570?menuRefer
rer=catalogue
OCHOBHBIE METObI Vpox "Harypasusiii kayuyk,
CHUHTEC3a "
34 BBICOKOMOJIEKYJISIPHBIX 1 Cunrernicckue KayHyxu (POLL)
. 13_'[ p https://resh.edu.ru/subject/lesson/6152
COCAUHCHUU. 11J1aCTMACCHI, /Start/150850/
Kay4yKH, BOJIOKHA -
OBIIEE KOJIMYECTBO HACOB 34

1O ITPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHUE

11 KJJACC
- KosimuecTBo yacoB DIeKTPOHHBIE OcCHOBHBIE BH/IbI 1eSITEJIbHOCTH 00yYAI0IUXCS JesiTeIbHOCTH
anMeHOBaHMe
Kontpo | Ilpaktn | (Wu(poBbIe) YUHTeJIsA € y4eToM
Ne i/m | pa3mesioB H TEM Bce
HporpamMMbi JbHbIe | yeckne | 00pa3’oBaTe/ILHbI HNpOrpaMmsbl
P ro padoThl | padoThl | € PECYPCHI BOCHHUTAHUS IIKOJIbI
Pa3nen 1. Teopernyeckne 0CHOBBI XHMHH
PackpbIBaTh CMBICI H3y4aeMbIX MOHATHII (BBISBIATh | -yCTAHOBIICHHE
UX XapaKTepHbIC IPU3HAKH), YCTaHABINBAThH UX JIOBEPUTEITbHBIX
POUI 11 knace B3aMMOCBS3b. OTHOIIEHUHN MEXITY
https://resh.edu.ru | PackpeiBaTh cMbIch nepuoandeckoro 3akona /. U. [e1arorndeckuM
CrpoeHue aToMOB. .
. /subject/29/11/ MeHpeneeBa U IEMOHCTPUPOBATH €TI0 paboTHHUKOM U
[Tepuoanueckuit
SAKOH I M3 11 knace CUCTEMAaTH3UPYIONIYIO, OO BICHUTENBHYIO 1 o0yJaromumucs,
IepHoaecKas https://uchebnik. | mporHocTuueckyr GyHKIHH. CIOCOOCTBYIOLIUX
11 cncﬂewﬂa 3 mos.ru/catalogue? | XapakTepu3oBaTh 3IEKTPOHHOE CTPOCHHE aATOMOB HO3UTUBHOMY
N aliases=lesson_te | xumMuvecKux 37IeMEHTOB 1—4 MepHOIOB, UCIIONB3YS BOCIIPHATHUIO
semerrtos JI. 11 mplate,video_less | moustus S-, p-, d-3J€KTPOHHBIE OPOHUTAIIH, 00yJaOIUMUCS
T on,video&subject | sHepreTnueckue ypoBHH. TpeOOBaHUi 1
Menneneesa Jem =
program_ids=31 | OOBsACHATH 3aKOHOMEPHOCTH H3MEHEHUSI CBOICTB pock0
937268,35909478 | XUMUYECKHUX FIIEMEHTOB U UX COSIUHEHUHN 10 1€ 1arOTMYECKOr0
nepuojam u rpynmnam [lepuoandeckoii cucremst JI. | paboTHuHKa,
N. Menaeneesa IIPUBJIEYEHUIO UX
Crpoenue PackpbIBaTh CMBICH U3y4aeMbIX MOHATHH (BbIaenaT, | BHAMAHIA K-
19 BEIIECTBA. 4 POII 11 xmacc UX XapaKTepHbIC IPU3HAKH) U MPUMEHSTh 3TH obcysk1aemoii Ha
' MHoroo6pasue https://resh.edu.ru | moHATHS NPH ONUCAHUM COCTABA M CTPOCHHS YPOKE
BEIIIECTB [subject/29/11/ BEIIECTB, JUIs OOBSICHEHUS OTICTbHBIX (PaKTOB U unbopmartui,
MDII 11 knace SIBJICHUIL. aKTUBHU3AlNHA
https://uchebnik. | OmpexensaTh BUAbI XUMUYECKOH CBSI3U HO3HaBATE/ILHON
mos.ru/catalogue? | (koBaJeHTHOW, HOHHOM, METAIINYECKOIA, ACTCIILHOCTH,
< aliases=lesson_te | BOLOPOHOIL) B COCAMHEHMSX; THIT KpUCTAIIIHYECKOi | - TOOYKIeHue
1.3 VMHICCKHC 6 1 1 mplate,video_less | pemeTky KOHKPETHOTO BEIIECTBA. 00y4aromMXCst
peakiuu on,video&subject | OnpexnensTh BaJIGHTHOCTh M CTETICHb OKUCIICHHS co0umosaTh Ha ypoKe
program_ids=31 o0IenpPHHSTEIS

937268,35909478

XUMHUYCCKUX IJICMCHTOB B COCAMHCHUAX PA3JIMIHOTO
cocTrasna.
HpOBO,I[I/ITL BBIYHMCJICHUSA C UCIIOJIB30BAHUEM ITOHATHUA

HOPMBI IOBEJICHUS,
npaBuia OOILEHHS CO
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«MaccoBas 10JIsl BELeCTBa B pacTBope». Bianers
H3y4aeMbIMH XUMHUYECKUMHU

noHATHSIMHA. OOBSCHATH 3aBUCUMOCTD CKOPOCTH
XUMHYECKOH peakiru OT Pa3InIHbIX (PaKTOPOB.
OmnpenessaTs XapakTep CMELCHUS XUMHUYECKOT0
pPaBHOBECHS B 3aBUCHMOCTH OT BHEILIHETO
Bo3neiictBus (nmpunimn Jle [larense).

CocTaBnATh ypaBHEHMsI peaklUil pa3IUYHbIX THIIOB,;
IIOJIHBIE U COKPALCHHBIE YPAaBHEHUS peaKkui
MOHHOTO OOMEHa, YUUTHIBAs YCIOBUS, IPH KOTOPBIX
9TH PeaKkLUuH UAYT 4O KOHLA.

Hcnonp3oBaTh ecTeCTBEHHO-HAYYHbIE METO/IbI
[IO3HAaHUS — IPOBECHUE, HAOIIOACHUE U ONTCAHUE
XHMHYECKOT0 IKCIIEPUMEHTA (IEMOHCTPAIIMOHHBIC U
7ab0PaTOPHBIE OTBITHI, TPAKTHYCCKHE PabOTHI): MO
OTIpe/IeNICHUIO CPebl BOJHBIX PACTBOPOB BEIECTB,
peaxkuuii HOHHOTO 0OMeHa, BIUSHUIO Pa3InYHbIX
(hakTOpPOB Ha CKOPOCTH PEAKIIHH.

CrnenoBaTh npaBWiIaM MOJIB30BaHHS XUMHUYECKON
MOCY10# 1 71a00paTOPHBIM 000Dy IOBAHUEM.
IIpencraBnsaTs pe3ynbTaThl

XUMHYECKOro SKCIIEpUMEHTa B (hopMme 3aIrucu
YPaBHEHUH COOTBETCTBYIOLINX PEAKLUH U J1e1aTh
BBIBOJIBI HA X OCHOBE.

[IpoBOOUTDH BEIYMCIICHUS IO YPABHEHHSIM
XUMHUYECKUX PEaKIfii, B TOM YHCIIe
TEPMOXUMHUYECKHE PAaCUCThI

Utoro no pazgeny

13

Paznen 2. Heopranuueckasi XuMusi

21

MeTtamisl

POIII 11 xnacc
https://resh.edu.ru
[subject/29/11/
MDOIII 11 xnace
https://uchebnik.
mos.ru/catalogue?

aliases=lesson te
mplate,video less

PackprIBaTh CMBICIT H3y4aeMbIX MMOHATHH (BBIICTATH
HX XapaKTepHBIE MPU3HAKK) U TIPUMEHSTH OTH
TOHATUS IPU ONMCAHUHU COCTaBa U CTPOCHHUS
BEIIECTB, /I O0BSICHEHHS OT/ICIBHBIX (DAKTOB U
SIBIICHUH.

OOBACHATH O0IIME 3aKOHOMEPHOCTH B H3MEHEHUHU
CBOMCTB 3JIEMEHTOB — METAJUIOB M X COEIUHEHMH C
YYIETOM CTPOSHHUS UX aTOMOB U TIOJIOKCHIS B

CTapIIMMHU
(TmemarormaecKuMu
pabOTHUKAMU) U
CBEPCTHUKAMU
(oOyyaromMucs),
MIPUHIIAIIE Y9eOHON
JUCTIUILTAHBI U
caMoOopraHu3aIuy;
- IPUBJICYCHUC
BHUMAaHUS
00yJaroIMXCs K
IEHHOCTHOMY
ACIICKTY
M3y4aeMbIX Ha
YpOKax sIBJIEHUH,
OpraHu3alus ux
paboThI ¢
MOJIy4aeMOU Ha
YpOKe COIManbHO
3HAYUMOU
nHpOpMaIuen —
WHUIMUPOBAHHUE €€
00CYXIeHHS,
BBICKa3bIBAHHUSI
00yYaIOIUMHUCS
CBOETO MHEHWUS I10 ee
MTOBOJTY, BBIPAOOTKHU
CBOETrO K HEl
OTHOILICHUS;

- UCTIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEMN
COJIEpIKAHUS
y4eOHOTO ImpeaMeTa
qepe3
JIEMOHCTPAIIUIO
oOyJaronmmcst
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on,video&subject
program ids=31
037268,35909478

Ilepronuueckoil cucTeMe XUMHYECKUX AJ1eMeHTOB [1.
N. Menneneena.

XapakTepru30BaTh (OMUCHIBATH) OOITHE XMMIICCKIE
CBOICTBA METAJJIOB, X BAXKHEUILINX COEAUHEHUH,
MOATBEPKAsl 3TO ONUCAHUE NPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH;
MIPUMEHEHNE METAJUIOB B Pa3IMYHBIX 001aCTAX, a
TaK>Ke UCIOIb30BaHUE UX JIJISl CO3TAHUS
COBPEMEHHBIX MaTEPHUATIOB U TEXHOJIOTHA.
OnuceIBaTh CIIOCOOBI 3aIUTHl METAJLIOB OT
Koppo3uH. PackpbiBaTh CyIIHOCTh OKUCIUTENBHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIHI MMOCPEACTBOM
COCTaBJICHHSI AIEKTPOHHOTO OajaHca STHX PeaKIni.
IIpoBoaUTE peakiuu, MOATBEPKIAIOIITIE
XapaKTEpHbIEC CBOMCTBA U3y4aEMbIX BEUIECTB,
pacIio3HaBaTh OMBITHBIM ITyTEM MOHBI METAJUIOB,
NPUCYTCTBYIOLLKE B BOJHBIX PACTBOPAX.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC METOIBI
[TO3HAHWS — IPOBEICHNE, HAOFOICHUE U OTIFICAHNE
XMUMHYIECKOTO SKCIIEPUMEHTA (IeMOHCTPAIMOHHBIE U
J1a00PaTOPHBIE OIBITHI, TPAKTHYECKUE PAOOTHI).
[IpencraBisaTs pe3yabTaThl XUMUIECKOTO
SKCIIEPUMEHTa B JOpPMeE 3aIiCH ypaBHEHHI
COOTBETCTBYIOIIUX PEAKIUI U JIeJIaTh BBIBOJIBI HA UX
OCHOBE.

CremoBaTh IpaBIaM MMOJIH30BAHUS XUMHYECKOU
MOCyI0H 1 1a00PaTOPHBIM 000PYAOBAHUEM.
IIpoBOIUTE BEIYUCIICHUS 110 YPABHCHUSIM
XUMUYECKUX peakiuii. CaMOCTOATEIHHO
IJITAHUPOBATH U OCYILIECTBIISTH CBOIO
MTO3HABATEILHYIO

JeATEIbHOCTD; MPUHUMATh aKTUBHOE y4acCTHUE B
TPYMIIOBOM yueOHOU JAeITeTHHOCTH

2.2 Hewmeranst
CBs13b
2.3 HEOpPraHUYECKUX U

OPraHUYeCKUX

POIII 11 xnacc
https://resh.edu.ru

[subject/29/11/
MBI 11 xmace

PackpbIBaTh CMBICT H3y4aeMBbIX MOHATHHA (BBIIEISTH
UX XapaKTepHbIE PU3HAKU) U IPUMEHSATH ITH
IIOHATUSA IIPU OIIMCAHUU COCTAaBA U CTPOCHUS
BEIIECTB, JJIsl OOBSCHEHHUS OT/ICIBHBIX (PaKTOB U

MPUMEPOB
OTBETCTBEHHOTO,
TpaXkJaHCKOTO
TOBEICHUS,
MIPOSIBIICHUS
YeIIOBEKOIIO0US 1
NO0OPOCEPICUHOCTH,
gepe3 moaoop
COOTBETCTBYIOIIHNX
TEKCTOB JJISl YTCHUS,
3aja4 sl peleHus,
MPOOIEMHBIX
CUTyauui s
o0CYyXKIeHHs B
KJacce;

- IPUMEHEHHE Ha
ypoKe
HUHTCPAKTHBHBIX
¢hopM paboTHI ¢
00yYaIOIUMHKCS
WHTEJUIEKTYaTbHBIX
urp,
CTUMYJHPYIOIIHX
MO3HABATENLHYIO
MOTHBAIIHIO
00yJaroIUXCS;
JUCKYCCHUH,
KOTOPBIC IAI0OT
00yJaroIUMCsI
BO3MOXKHOCTb
nprOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTHUBHOI'O
JTIAJIOTa; TPYIIITOBOM
paboThI WiH
paboTHI B mapax,
KOTOpBIC y4aT
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BEILECTB

https://uchebnik.
mos.ru/catalogue?

aliases=lesson te
mplate,video less
on,video&subject
program ids=31
937268,35909478

SIBIICHUI.

OOBsCHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB HEMETAIIOB U MX COSUHEHHUN C YIETOM
CTPOEHMSI UX aTOMOB U TIOJIOXKEHHS B

Ilepronnueckoil cucTeMe XUMHYECKUX AJ1eMeHTOB [1.

H. Menpeneena.

XapakTepu3oBaTh (OIUCHIBATh) O0IIHUE XUMUUECKUE
CBOMCTBA HEMETAJIJIOB, X Ba)KHCHUIIMX COCTUHECHMUM,
MOATBEPKIasl TO OMUCAHUE MPUMEPAMU YPABHEHHIA
COOTBETCTBYIOILUX XUMHUYECKUX PEAKLIUU.
XapaKTepru30BaTh BIUSHUE HEMETAIOB U UX
COEIMHEHUI Ha XKUBbIE OPTaHU3MBI; OIKUCHIBAThH
MIPUMEHEHHUE B Pa3IMUHBIX 00JIACTAX MPAKTUUICCKON
JIeSITeIbHOCTH YeJIOBEKa.

IlonTBepxath CyllleCTBOBAHUE T€HETUUECKOMN CBSA3U
MEXy HEOPraHUYECKUMH BEILIECTBAMHU C TOMOILBIO
YpaBHEHHI COOTBETCTBYIOIINX XUMUIECKUX
peakiuii.

PackpbIBaTh CyIIHOCTH OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHMSI AJICKTPOHHOTO OajaHca ATHX PEaKIIUi.
[IpoBoauTh peakuuu, MOATBEPKAAOIINE
XapaKTEPHBIE CBOMCTBA N3YIAEMBIX BEIIECTB,
pacIo3HaBaTh ONBITHBIM IyTEM aHHOHBI,
MPUCYTCTBYIOITUE B BOJAHBIX pacTBOPaAX.
Hcnons30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI
MO03HAHMS — MPOBEJICHUE, HAOJIOICHUE U OTUCAHUE
XUMHUYECKOTO KCIIEpUMEHTA (IEMOHCTPAIIMOHHbBIE U
J1a00paTOPHBIE OTIBITHI, TPAKTHYECKUE PAOOTHI).
[IpencraBisaTh pe3yabTaThl XUMUYECKOTO
JKCIIEPUMEHTA B JOpPME 3aMKMCH ypaBHEHHH
COOTBETCTBYIOIIUX PEAKIUI U Ie7aTh BBIBOJbI Ha UX
OCHOBE.

CreoBaTh TpaBHIaM TOJIH30BAHUS XUMHYECKOM
MOCYI0H ¥ 1aO0PaTOPHBIM 000PYAOBAHUEM.
[IpoBOAUTH BHIYUCIICHHUS 110 YPABHEHUAM
XUMHUYECKUX PEAKIIUH.

KOMaHIIHO# pabote 1
B3aUMOJICUCTBUIO C
JPYTUMU I€ThMH,

- BKJIFOUEHUE B YPOK
WUTPOBBIX MPOLICYD,
KOTOpBIE TIOMOTAIOT
MOJIEPKATh
MOTHBAIIHIO
00yJaroIIIXCs K
MOJIY4YCHHIO 3HAHUU,
HaJTAKUBAHUIO
MTO3UTHBHBIX
MEXKINYHOCTHBIX
OTHOLICHUH B
KJIacce, TOMOTaloT
YCTaHOBJICHUIO
NO0OPOXKENIATSIIBHOM
aTMochepsl BO
BpEMsl YPOKa;

- OpraHM3aIus
medcTBa
MOTHUBUPOBAHHBIX U
SPYAUPOBAHHBIX
o0yJaronuxcs HaJl
WX HEYCIIEBAIOIUMHU
OJTHOKJIACCHUKAMH,
JTATOIIET0 UM
COILIMATBHO
3HAYUMBIN OTIBIT
COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH,
- UHUIIMMPOBAHNE U
MOA/IePIKKa
HCCIIeI0BATENBCKON
JeSATSILHOCTH
o0yJaronmxcs B
paMKax pean3ariiu
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CaMOCTOSTENPHO TIAHUPOBATH U OCYIIECTBIISITH UMH
CBOIO MTO3HABATENLHYIO JICATEIbHOCTh; IPUHAMATD WHIWBHUTyaTbHBIX U
AKTUBHOE Y4acTHe B TPYNIIOBOH y4eOHOH TPYIIIOBBIX
JEeSATEeIBHOCTU WCCIIeIOBATEIHCKUX
Uroro no pazneny 17 IIPOCKTOB, YTO JACT
Pasznen 3. Xumus " :Ku3Hb obyuatomumes
BO3MOXKHOCTb
PackpwiBaTh poiIb XUMHUH B PEIICHUU MPHOOPECTH HABBIKH
SHEPTeTHYECKUX, CBIPHEBBIX H SKOJIOTHUECKUX CAMOCTOSTENEHOTO
npobJeM 4eIoBeuecTBa, OTHCBIBATb OCHOBHBIE peens
HaIpaBJIeHUS PAa3BUTHS XUMUIECKON HAYKH U TeopeTHUECKOi
TEXHOJIOTHH. MpPOGIEMBI,
[TpumeHsaTs npaBuia 6€30MaCHOTO o6pa1ueHmIvc TeHepHPOBAHHS 1
BEIIECTBAMH, HCIIOIb3yEMBIMHU B TOBCEHEBHOM odopMIeHHs
POII 11 kiace JKU3HH, TPABAIA TOBECHNS B LIEIX chepexce'HI/m COBCTBCHHBIX HICH,
https://resh.edu.ru 3710pOBBSA M OKPYKAIOLICH MPHPOIHOMH CpeIbI, YBaKHTETBHOTO
Isubiect/29/11/ IIOHMMATh Bpe/l (ONACHOCTh) BO3ACHCTBHS HA JKUBBIE | (rporar oo qyKAM
—J—MSH_[ 11 xace OpraHu3MBbl OIPE/ICTICHHBIX BEIECTB CMBICIT e,
https://uchebnik. nokazatens [1JIK, mosicHsITh Ha mpuMepax CIocOOBI 0 OPMICHHBIM B
mos.ru/catalogue? YMEHBILCHHS 1 NIPEOTBPALICHHA HX BPEHOTO paGoTax APyrux
3.1 XuMUS U )KU3Hb 4 aliases=lesson te | BOSACHCTBHA. HCCIIEIOBATENEH,
mplate.video less AHanu3UpoBaTh U KPUTHUECKU OIICHUBATH HABBIK MTyGIMIHOTO
on.video&subject WH(POPMAITUIO, CBA3AHHYIO C XUMUYECKUMHU BBICTYTUICHHS TIEET
program ids=31 | POIECOAMH H X BIMAHUEM Ha COCTOTHUE ayuTOpHeii,
937268,35009478 | ) PIADEE S S B apryMeHTHpOBaHNs U
CIOJIb30BaTh MMOJyYeHHbIC 3HAHHUS U OTCTAMBAHIL CBOEH
MPEACTABICHHS O chepax AesITeTLHOCTH, CBSI3aHHBIX O —
C HayKOW ¥ COBPEMEHHBIMH TEXHOJIOTHUSIMH, KaK
OCHOBY JJIsl OpPUEHTAIINH B BEIOOpE CBOEH OymyIiei
poheCCHOHATILHON AESITEIBHOCTH.
[TpuHnMaTe ydyacTue B 00CYKIEHUN POOIIeM
XUMHUYECKOM U SKOJIOTUYECKON HAPABIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TIO3UIIUIO 10 ITpodIeMe
U TpeiaraTb BO3SMOXKHBIE IIYTH €€ PEeIeHHs
HUroro no pazgeny 4
OBLIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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IHOYPOYHOE INIJTAHUPOBAHHUE
11 KUIIACC

Ne

KoanuecTBo 4acoB

DJIeKTpPOHHBIE HH(PPOBbIE

n/n Tema ypoka Beer Kourpo | IIpakTH | ogpazosarenbuble pecypes
0 JbHBIE | YecKHe
padoThl | padoTHI
VYpok " XuMHUIECKUH 2JTIEMEHT.
Y —— Hyxmuael. 30Tonbl. 3aKOHBI
COXpaHEHHUsT MacChl M SHEPTHH B
1 AToM. DneKTpoHHas 1 xivan” (PIL)
KOH(HrypaLusi aToMOB https://resh.edu.ru/subject/lesson/6479
fstart/150989¢
N Ypoxk "l[lepuoanueckwii 3axkon /1. 1.
gzgﬁgiﬁzzﬁggﬁzggﬁ; MenneneeBa. [lepuoanueckas
CHCTEMa XUMHYECKUX 3IIeMEHTOB /I,
2 s ek i e (V)
coBpeMeHHOf Téopneﬁ https:{/uche_bnlk.mos.ru/materlal view
/atomic_objects/8575396?menuReferr
CTPOCHHUA aTOMOB El—Ld.tdiU Ue
iifg:;ﬁ;giig;im YpovK "3aKOHOMEPHOCTH U3MEHEHUS
XUMMUECKHX 3J1EMEHTOB 1 CBOHUCTB aTOMOB XI/IMI/I‘IGCKI/I}
JX COSMMHEHHH 10 9JIEMEHTOB U UX COSANHEHNN Ha §
OCHOBE TIOJIOXKEHHS B IEPHOAMYECKOM
3 TpyIaM 1 IICPHONAM. 1 cucteme JI. 1. MenpaeneeBa u
3HaueHNe MePUOANIECKOTO cTpoenns atoma” (MDIIT)
iiﬁ;:eilfﬁ;ziﬁﬁem% https:{/uche_bnik.mos.ru/material view
/atomic_objects/8682977?menuReferr
J.. Menneneena B er=catalogue
deBMIMl/l deKl/l
CrpocHue BemecTBa, Ypok ':060611161{}'/16 U CUCTEMATU3ALINS
X UMIHeCKas CBs3h. o8 3HAaHUH I10 TEME CTE)I?CHI/IG aroma.
4 BHUIBI: MCXAHTIMI ’ 1 Crpoenue BEIICCTBA (M9Hl_) _
O6paS’OBaHI/I$I COBATCHTHO https:{/uche_bnlk.mos.ru/materlal view
/atomic_objects/7651450?menuReferr
cBsa3u. BogopogHas cBs3b er=catalogue
BanentaocTs.
DIEKTPOOTPULIATENBHOCTb. Ypok "BaneHTHOCT U BaJICHTHBIE
CreneHb OKHUCIICHUS. Bo3MoxkHOCTH aTtoma" (POIII)
5 BermiecTBa MOJIEKYISPHOTO 1 https://resh.edu.ru/subject/lesson/6332
1 HEMOJIEKYJISIPHOTO [start/151021/
CTpOCHUA
[TonsTrHe 0 MUCTIEPCHBIX
cuctemax. MctuHHBIE U VYpok "ducnepcusie cuctemsl” (POLL)
6 KOJUIOHIHBIEC PAaCTBOPBHI. 1 https://resh.edu.ru/subject/lesson/4939
Maccosas 1051 BEIecTBa [start/151134/
B pacTBOpT
Eg;gfﬁ:f;ﬁ;ﬂ " Ypox " }(naccmbnxauym XHMHECKHX
HEOPTAHHUCCKHX peakuuii B Hef)praﬂnqlelcxon u
7 O —— 1 OpraHIYeCcKON XUMUH (MSHJ) _
T eHeTHYCCKAS CBSI3E https://uchebnik.mos.ru/material_view
/lesson_templates/1953760?menuRefe
HEOPraHUYECKUX BEIIECTB, rrer=catalogue
PAsJIMYHBIX KJIACCOB
g Kmacendukammsr 1 —¥pok " Kiraccnpuranmr XuMAIeCKIX
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XHMHUYECKUX pEeaKiuii B
HEOPTraHUYECKON U
OPraHUYEeCKOM XUMHUH.
3aKOH COXPaHEHHS MacChl
BEIIIECTB; 3aKOH
COXpaHEHUs U
MIPEBPAIICHAS YHEPTUH TIPH
XUMUYECKUX PEaAKIUIX

peaxmmii” (POII)
https://resh.edu.ru/subject/lesson/4938
[start/151107/

CKOpOCTh peaKITim.

VYpok "OOpaTUMOCTh pEaKIIHH.
XUMHUECKOE PAaBHOBECUE U €TO
CMEIIIeHNE M0 JEHCTBHEM BHEITHUX

9 OOparuMBble peaKIvm. ¢akTopos." (MDIIII)
XMMHYECKOe paBHOBECHE https://uchebnik.mos.ru/material_view
p
[atomic_objects/7633333?menuReferr
er=catalogue
VYpoxk "['oMOreHHble U reTeporeHHbIe
eakiuu. CKOpOCTh peaKiuii, ee
[Mpaktuaeckas padbora No Peaxit p DEAKILIH,
1. «BIIwsHHC PasHUHbIX 3aBHCHMOCTH OT Pa3IMIHBIX
10 (b.aKTO OB Ha CKOPOCTh Gaxropos” (MOILI)
ngnqicxoﬁ ealfum» https://uchebnik.mos.ru/material_view
p /atomic_objects/7634509?menuReferr
er=catalogue
DIEeKTPONIUTHYECKAS
nucconuanys. [lonarue o VYpoxk "['uaponus opranndeckux u
BOJIOPOJHOM TOKa3aTese HEOPraHWYECKUX COCTUHEHUH
11 (pH) pactBopa. Peaxrun (POLI)
MOHHOTO OOMEHa. https://resh.edu.ru/subject/lesson/5912
I'uposin3 OpraHuuecKux U [start/92791/
HEOPTaHUYICCKUX BEIICCTB
OxwuciuresnpHo- Ypok "OKUCINTENBHO -
BOCCTaHOBHUTCJILHBIC BOCCTAaHOBHUTEJIBbHBIC PEAKIIMH B
12 peakuuu. ITonsitue 06 pHUpoAE, IPOU3BOACTBECHHBIX
SJICKTPOJIHN3C PACILIaBOB U poIeccax 1 KU3HEACATEIIbHOCTH
pacTBOpPOB COJIEH oprannsmos" (MOIII)
KoHnTposbHas paboTa 1o https://uchebnik.mos.ru/material_view
13 pazneny «TeopeTnueckue [atomic_objects/7775364?menuReferr
OCHOBBI XUIMHH er=catalogue
MeTtaiisl, MX TOJI0XKEHHUE B
Ilepuoanueckoit cucteme
pHo VYpok "O0bmas XxapakTepucTHKa 1
XUMHYECKUX 3JIeMEHTOB /JI. "
CITIOCOOBI TIOJTyYEHUS METaJIIOB
14 W. MeunneneeBa u (POIL)
0COOCHHOCTH CTPOCHHS .
ATOMOB 06mnep https://resh.edu.ru/subject/lesson/3493
’ . [start/151213/
(bu3nuecKue CBONCTBA
METaJIJIOB
CnuiaBbl METaJIJIOB. Ypok "CrutaBel metamios” (POLLI)
15 DIEKTPOXUMUIECKUI PST https://resh.edu.ru/subject/lesson/4961
HaNpsDKEHUH METaJIoB [start/151293/
VYpok "O0bmme XuMIHIeCKHe CBOMCTBA
N METAJIJIOB: PEaKIy ¢ HEMeTaJUIaMH,
XUMHUUECKHUE CBOMCTBA
. KHCIIOTaMH, COJISIMH.
BXHEHUIIINX METAJJIOB N
. . . DNEeKTPOXUMHYECKUHN P
16 (Harpwmii, Kanui, KaTbIUH,

MarHui, aJIOMUHINA) U UX
COCIMHEHUN

HanpspkeHuit Metamios” (MOL)
https://uchebnik.mos.ru/material view
/atomic_objects/8742450?menuReferr

er=catalogue
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XHUMHUYECKHE CBOIICTBA

VYpok "Menp. [{unk. Tutan. Xpom.
XKeneszo. Hukens. [Tnatuna™ (POIL)

17 :ggMa' gleﬂfd X https://resh.edu.ru/subject/lesson/3534
JMHCHIH /start/151266/
Ypok "Mens. [lunk. Turan. Xpom"
XuMHIeCKHEe CBOMCTBA (MDIII)
18 IIUHKA, JKeJe3a U UX https://uchebnik.mos.ru/material _view
COCTMHEHUI [atomic_objects/8481691?menuReferr
er=catalogue
MpaxTuueckas paGora Ne Z\E%I;_]_[ ;)6HII/I€ CBOWCTBa METAJLIOB
19 iegzui;/}g;anmmx sana4 https://uchebnik.mos.ru/material_view
P L /atomic_objects/10930590?menuRefer
o TeMe «MeTallIb rer=cataloque
rer=catalogue
Hewmeramnsl, ux
IIOJIOXKEHUE B VYpok "O630p Hemeramios. CBoHCTBa
Ilepnopnueckoii cucteme Y IPUMEHEHUE BAXKHEHIIIHNX

20 XAMHYECKUX 3JIEMEHTOB /. Hemetasuios” (POIL)

U. Menpeneesa u https://resh.edu.ru/subject/lesson/5939
0COOEHHOCTH CTPOCHHUS [start/151320/

aTOMOB

®du3nyecKue cBoOcCTBa Ypok "Xumuueckue cBOMCTBA
HEMETAJUIOB. AJIIOTpONus HeMeTauroB" (MOIL)

21 HEMEeTaIIJIOB (Ha MPHUMEpPe https://uchebnik.mos.ru/material _view
KHCIIOPO/Ia, CepHI, [atomic_objects/7727262?menuReferr
dochopa u yrimepoaa) er=catalogue
XuMHU4ecKrue CBONCTBA Ypox "lanorensr” (MILL)

29 UIOMEHOB. CEDhI 1 HX https://uchebnik.mos.ru/material _view
coe I/IHeHI/;ﬁ p [atomic_objects/10835229?menuRefer

o rer=catalogue
VYpok "neMeHTbI MOArpyIIHBI a30Ta"
XUMHUYECKHE CBOHCTBA (MDBII)
23 asora, pocodpa u ux https://uchebnik.mos.ru/material_view
COeIMHEHHIA [/atomic_objects/10718237?menuRefer
rer=catalogue
VYpok "Coenunenus yriepoaa”
XuUMHYeCcKHe CBOMCTBA (MDBII)
24 yriepoja, KpeMHUS U UX https://uchebnik.mos.ru/material view
COCTMHEHUI /atomic_objects/10400145?menuRefer
rer=catalogue
Ypox "O630p HEMeTaiuToB. CBOMCTBA
. Y IPUMEHEHUE BAXKHENIITUX
HpI/IMeHeHI/Ie BaXXHCHUIIIUX HeMeTasuIoB" (MSH_[)

25 HEMCTAIUIOB H X https://uchebnik.mos.ru/material_view

COC/IMHCHMH /atomic_objects/7527480?menuReferr
er=catalogue

O600mmeHue u

cucTeMaTH3alus 3HaHUI Vpox "Hemeramsi. O6mas

o teMe «HemeTrasib». XapaKTepI/ICTI/IKa" (MBI_U)

26 Brranciienus no https://uchebnik.mos.ru/material_view
ZEZEE;};IH;M XAMIHCCIHX /atomic_objects/7727146?menuReferr
TCPMOXUMHUYCCKUC wu_e
pacyeThl

27 IIpakTuueckas pabora Ne VYpoxk "CpoiicTBa OKCHIOB
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3. «Pemenue
IKCIICPUMEHTANTBHBIX 33124
o teMme "HemeTamisr"»

HeMeTaiioB. CBOMCTBA OKCHAOB
A30THOM U CEpHOM KHUCIIOT.
Bopopoansie coenuHeHus
Hemetamios” (MOLII)
https://uchebnik.mos.ru/material_view
/atomic_objects/7529678?menuReferr

er=catalogue

Kontponbras pabota mo

Ypok "OOmue cBoicTBa METAIIIOB"
(MDIID)

28 TeMaM «MeTasTby U 1 https://uchebnik.mos.ru/material_view

«Hemetanmb» /atomic_objects/10930590?menuRefer
rer=catalogue
Heopraunuueckue n VYpoxk "OcuoBanus™ (MDIL)

29 OpraHUYECKUE KUCIOTHI. 1 https://uchebnik.mos.ru/material_view
Heopranuueckue u /lesson_templates/2050641?menuRefe
OpraHUYeCKHe OCHOBAHUS rrer=catalogue
AmdorepHbIe
HEOpraHu4ecKue u VYpok "I'eneTrueckas cBA3b
OpTaHHYECKUE HEOPraHWYECKUX U OPraHUYECKUX

30 COCIIMHCHHUS. 1 Bemects" (POII)

['eHeTHuecKas CBSI3b https://resh.edu.ru/subject/lesson/4960

HEOPraHMYECKUX U [start/151374/

OpPTaHWYECKUX BEIIECTB

gg:é’n);ﬁfg::; VYpok "Opranudeckast XUMHUs, YEIOBEK
. u npupoga" (MDIII)

31 OKOJIOTIHCCKOH, 1 https://uchebnik.mos.ru/material_view
Eﬁ;ﬁ?gg{:;agmcm /atomic_objects/7575952?menuReferr
Pa3BUTUHN METUITHBI er=catalogue
TpencTasnerms of oBmx VYpoxk "[IpuHIUIBI XUMHYECKOTO
HAYYHEIX PHHIMIAN pousBoacTBa. [IpombInuieHHOE

roJrydeHue MetamioB. [Ipon3BoacTBo

32 IIPOMBIIILIEHHOTO 3 1 ayrysa u crama” (PN
:2;?;:;“ BRKHEHIIIX https://resh.edu.ru/subject/lesson/3514

[start/151429/
Ypok "Opranudeckasi XMMUs, YETOBEK
UYenoBek B MHUpE BEIIECTB U U npupoza” (MBLL[) . .
33 1 https://uchebnik.mos.ru/material_view
MaTepuajion /atomic_objects/7527343?menuReferr
er=catalogue
Ypok "O0001IeHNe U CUCTeMaTH3AITHS
3HaHU# 10 TeMe " XUMUS U )KU3Hb'
XuMHUs 1 310POBbE (MDBIII)

34 YyeJIoBeKa 1 https://uchebnik.mos.ru/material_view
/atomic_objects/8620704?menuReferr
er=catalogue

OBUIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME
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