


MOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1o XuMHUM Ha ypOBHE CpeIHETO 00IIero ooOpa3oBaHus pazpaboTaHa Ha OCHOBE
®denepaibHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoii Depepanumy,
TpeOOBaHUII K pe3ysibTaTaM OCBOCHHUsS (penepalbHOi 00pa30BaTeIbHOM MPOTrpaMMbl CPEIHETO
obmero oo6pazoanusi (POIlI COQO), mpencrabieHHslx B DenepaabHOM TroCyIapCTBEHHOM
oOpazoBatenbHoM ctanaapte COO, ¢ yuétom Konuenuuu mpenonaBaHusi yd4eOHOTo mpeaMera
«Xumus» B oOpaszoBareibHBIX oOpraHuzauusix Poccuiickoit @exaepanuu, peamu3yOUINX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPAMMBI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bociutanust B Poccuiickoit ®epepammu Ha nepuox o 2025 roma» (Pacmopsbxenue
IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJ0B K pa3padOTKe MNporpaMMmbl IO XUMHH, K OIpPEJIEICHHUIO 00Iuen
CTpaTeruy OOyYeHUs, BOCIIUTAHUS W PA3BUTHS OOYUYAIOMIUXCS CPECTBAMH yUEOHOTO MpeaMeTa
«Xumus» nas 10-11 xnaccoB Ha 6a30BOM YPOBHE COCTABHJIM KOHLICHITYyallbHBIC MOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH IeJIeH, COIEp)KaHHs, pPe3yJbTaToB OOyudeHHs H
TpeOOBaHUH K YPOBHIO TIOATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, IMOJy4aeMoOe€ BBIMYCKHUKaMH  00IIeo0pa3oBaTelbHON
OpraHM3alliM, SBISCTCA HEOThEMJIEMOM YacThl0o UX oOpa3oBaHHOCTH. OHO CIYXHUT
3aBEpIIAIONIMM 3TallOM PEeAJM3alMUd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUYEBBIX
LEHHOCTEeH, TNPHUCYIIMX LEJIOCTHOH CHUCTEME XHMMHUYECKOro 00pa3oBaHMA. OTH LEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB NPHUPOJBI, GOPMHUPOBAHUS MHUPOBO33PEHUS U OOMICH KYIBTYpHI
YeloBeKa, a TaKXKe HKOJOTHMYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3A0POBBIO U
npupoaHoi cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00y4yarolIUXCs HA YPOBHE CPEIHEro
o0miero oOpazoBaHusl CpeACTBaMHM y4eOHOTO MpeaMeTa «XUMUsL», COJEpKaHuEe M MOCTPOEHUE
KOTOPOTO OMpeesieHbl B IMpOrpaMMe M0 XHUMHUA C YYETOM CHeun(UKd HAyKd XUMHH, e
3HA4YCHUs B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOMN KU3HU OOIECTBA, a TAKXKe ¢ y4ETOM OOIINX
Lesneil U MPUHIUIOB, XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEro OOLIero
oOpaszoBanus B Poccuiickoit denepannn.

XuUMUS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOYI0 poJib B COBPEMEHHOM
UMBUJIN3AllMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KyJnbTyphl. OHa BHOCUT CBOM BKJIaja B
(hopMupOBaHKE PALIMOHATBHOTO HAYYHOT'O MBIIUICHHS, B CO3/IaHUE IIEIOCTHOTO MPECTaBICHNUs
00 OKpyXarollleM MUpe KaK O €IMHCTBE MPHUPOJIBI M YETIOBEKa, KOTOpoe (GOpMUPYETCS B XUMHUU
Ha OCHOBE NMOHMMAHHUS BELIECTBEHHOTO COCTaBa OKPY>KAIOIIEro MUpPA, OCO3HAHMSI B3aUMOCBSI3U
MeX1y CTPOCHHEM BEILECTB, UX CBOMCTBAMM U BO3MOKHBIMH 00JIACTSIMU IPUMEHEHUSI.

TecHo B3auMOnEWCTBYST C JAPYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHs CTaia
HEOTHEMJIEMON YacCThbl0 MHPOBOH KYJbTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEUIHOTO TpyJa H
XKU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3HMaaresibHas, Kak HaykKa
BBICOKMX TEXHOJIOTHH HalpaBjieHa Ha pelleHHe II100aJbHBIX MPoOJieM YCTOWYUBOTO Pa3BUTHS
YeIIOBEYEeCTBA — CHIPbEBOM, HIHEPreTHMUYECKOM, MHIEBOM, JKOJIOTrMYeckoil Oe30macHOCTH U
OXpaHBbI 3/J0OPOBBSI.

B cooTBeTcTBUM ¢ OOOIMMU TEISIMH ¥ TPHHIAIIAMUA CPEIHETO 00IIero oO0pa3oBaHHS
coniepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbIi ypOBEHb W3YUYEHHS) OPUEHTUPOBAHO
NPENMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATrOTOBKY OOy4alOMIMXCs, HEOOXOAMMYIO UM IUis
BBIPAaOOTKHM MHPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIEHIHOTO BKIIOYEHHS B JKHU3Hb COIMyMa,
MPOAOIDKEHHS 00pa30BaHuUs B PA3IMUHBIX 00IAaCTSX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHEH.

CoCTaBIAIOMMMHE TIpeAMeTa «XHUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas



XUMUsD» U «OO01Ias ¥ HeopraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZIEpPIKaHUsI KOTOPBIX
SIBIISTFOTCSL OCHOBBI 0a30BOI HAYKU: CUCTEMA 3HAHUHN MO0 HEOPraHUIECKOW XUMUH (C BKIFOUCHHUEM
3HaHUN W3 O0IIEeH XMMHH) U OpTaHUYECKOW XUMHH. POpMHUpPOBAaHWE JTAHHOW CHCTEMBbI 3HAHHUM
Opyu M3Y4YEHHUHU MpeaMeTa O0EeCcneurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO MHOrooopasus
BEIIECTB HA OCHOBE OOIIUX MOHATHU, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Oprannueckas xumusi» U «OO011as 1 HeopraHuyeckas
XUMUSD» cpopMHpOBaHa B MPOrpaMMe 110 XUMHUHM Ha OCHOBE CHCTEMHOTO ITOJIX0J1a K M3yUYSHHIO
y4yeOHOro Marepuana U OOYCIOBICHAa HMCTOPUYCCKUM OOOCHOBAHHBIM DPAa3BUTUCM 3HAHUI Ha
OTIpeNIeNIEHHBIX TEOPeTHUECKUX YpoBHiAX. Tak, B Kypce OpPraHMYEeCKOH XHUMHHM BelecTBa
paccMaTprBarOTCS Ha YPOBHE KIIACCHUCCKOW TCOPHM CTPOCHHUS OPTaHUYECKHUX COCIMHEHMH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U 3JICKTPOHHBIX MPEICTaBICHUM O CTPOEHUH BEIIECTB.
CeeneHus 00 u3ydaeMblX B Kypce BELIECTBAX JAlOTCA B Pa3sBUTMU — OT YIVIEBOAOPOJOB [0
CJIOKHBIX OHOJIOTMUECKH AaKTHUBHBIX COEIMHEHHMH. B Kypce OpraHm4eckodl XUMHU MOJIYy4aroT
pa3BuTHE CPOPMHPOBAHHBIC HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS IEpBOHAYATIbHBIC
MIPEJICTABICHAS O XUMUYECKON CBSI3H, KIacCU(UKAITMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOCHMS, O XMMUYIECKOH peaKIiHy.

Ilon HOBBIM yrjioM 3peHus B mpeamere «XuMHsA» 0a30BOro ypOBHsS paccMaTpUBaeTcs
W3YYEHHBIH Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUs TEOPETUUYECKUH MaTepuan M|
(aKTOJIOTHUECKUE CBEICHHS O BEILECTBaX M XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckast XUMHUsS» OOydaroIIUMCS MPENOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3Ha4YeHHE NEepPHUOJUYECKOr0 3aKOHA C OOLIETEOPEeTUUECKUX U METOAOJOTMYECKHX IO3ULUi,
riy0xe TOHSATh HCTOPUYECKOE W3MEHEHHME (PYHKIMI 3TOro 3akoHa — OT 0O0OOIIaroIiel 1o
O0OBACHSIONIEH ¥ IPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHWI O Ba)KHEHMIIMX BEIIECTBAaX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX U
IPUMEHEHHH, a TAKXKe O XMMUYECKUX PEeaKLUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 m 11 KjmaccoB 3neMeHTaMM  COZAEpIKaHUS, HMEIOIIUMHU
KyJbTYPOJOTHUYECKMM M TNPUKIAAHONW Xapakrep. OTH 3HAaHUSA CIIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3U XHMHHM C JPYTMMU HayKaMH, pacKpbhIBalOT €€ pojb B IO3HABaTEIbHOH U
MPAKTUYECKON JAEATENIbHOCTU 4YEeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBaKEHHUS K IPOLECCY
TBOPYECTBA B OOJACTU TEOPUHM M MPAKTUUYECKUX MPUIOKEHUH XMMHHU, TOMOTAIOT BBITYCKHHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICINBATh MH(POPMAIUIO U HMPUMEHATh €€ JJIsl MOMOJHEHHs 3HaHUM, pellleHus
UHTEJUIEKTYyalIbHBIX U AKCIEPUMEHTANbHBIX HCCIeI0BaTeNbCKUX 3a1ad. B memnom coxpepkanue
y4eOHOro mpeamera « XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00yJarOINXCsl MEPOBO33PEHUECKON OCHOBBI JIJIsi TIOHUMAaHUsT (PMIOCOPCKUX HICH, TaKUX Kak:
MaTepHaJbHOE €MHCTBO HEOPIaHUYECKOTO M OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOECHHEM, M03HABAEMOCTb NPUPOIHBIX SBJICHUI MyTEM SKCIIEPUMEHTA
U peleHuss MPOTUBOPEUYMH MEXJy HOBBIMH (paKTaMH M TEOPETHYECKUMH IPEINOCHUIKAMHU,
OCO3HaHHE POJIM XMMHUHU B PELIEHUH IKOJIOIMYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
SHEPreTHUECKHUX PECYPCOB, ChIPbs, CO3/JaHMs HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemeHus 3amady  BOCHUTAHUS, DPA3BUTHA M COLMAIU3ALMHM  O0ydYaromuxcs
MPUHATBIE TPOTPAMMOM MO XMMHUHU TOAXOJBl K OIPENENCHUIO COAEPKAHUS M IMOCTPOCHHS
peaMeTa TmpeayCMaTpuBalOT (GOPMHUPOBAHNE YHUBEPCATBHBIX YUEOHBIX JCHCTBHHA, WMEIOIINX
0a30Bo€ 3HaUEHUE I PA3IUYHbBIX BHJIOB JEATEIILHOCTH: PEeLICHHs pobiieM, OUCKa, aHaIu3a 1
o0paboTkn uH(poOpMaIK, HEOOXOOUMBIX M MPUOOPETeHUs ONblTa MPAKTUYECKOH U
HCCIIE0BATENILCKOM eI TeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B ITO3HAHUU XUMUH.



B npaxTuke npenogaBaHus XMMUHU KaKk HA YPOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus, Tak U
Ha YpOBHE cpeaHero obmiero o0pa3oBaHus, TMpU  ONPEJIEICHUM  COJEp KaTeIbHON
XapaKTepUCTUKHU [eJiel M3y4deHHs TIpeJAMeTa HampaBiIeHHEM I[EepPBOCTEIIEHHOM 3HAYUMOCTU
TPaAMUMOHHO mpHU3HAETCsT (OPMUPOBAHHME OCHOB XUMHYECKOW HAyKM Kak o0nactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTHUYECKOW JEsITEeIbHOCTH 4YelloBeKa M KaK OJHOIO U3
KOMIIOHEHTOB MHpPOBOW KyJabTypbl. C METOAMYECKOM TOUYKM 3pEHHUsS TakoW MOAXOA K
OTIpe/IeNICHUIO 1eJIel U3YUeHHUs [IpeIMETa SBJISIETCS BIIOJIHE OIPaB/JIaHHbIM.

CornacHO aHHOM TOYKE 3pCHUS TVIABHBIMHU LCISAMM H3yuYCHUS MpeaMera «XuMmus» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHME CHCTEMBl XWMHUYECKHMX 3HAHMW KaK BaKHEUIIEH CcOCTaBIArOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JiekKaT KIIFOUEBHIE MOHSTHS,
(dyHIaMeHTaNbHbIE 3aKOHBI M TEOPHUH XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHE H
MOHMMAaHWE CYIIHOCTH JOCTYNHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOr0 XapakTepa,
03HaKOMJIEHHE C HCTOpUEN UX Pa3BUTHS U CTAHOBJICHMUS;

e (QopmupoBaHue U pa3BUTHE MPEACTABIEHUN O HAyYHBIX METO/AAX MO3HAHMS BEIIECTB U
XUMHUYECKUX peakinii, HeOOXOMUMBIX ISl IPHOOpETEeHUs YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XUMUYECKHUX SBIEHUHN, HIMEIOIINX MECTO B MPUPOJE, B IPAKTHUECKON U
IIOBCEIHEBHOM KU3HU,

® pa3BUTHE YMEHHH U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOIMIOACHHEM U
OOBSICHEHMEM XHMHUYECKOTO JKCHEPUMEHTa, COOMIOJCHHEeM TMpaBuiI 0e30MacHOro
oOpallleHusi C BeIIeCTBAMHU.

Hapsangy ¢ aTuM, cogepikarenbHas XapakTCpUCTHKA LENCH U 3a1a4 M3Y4YCHHUs MPEIMETa B
MporpaMMe 1Mo XUMMHUHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cucTteMe cpeaHero obmiero obpaszoBanus. CeroaHs B MPENoJaBaHWM XUMHUU B OOJjbleH
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE CoOJepXaHusi OOy4YeHHUs,
OPUCHTUPOBAHHONH HAa TMOATOTOBKY BBIYCKHHKAa 00IIc00pa30BaTeIbHON  OpraHU3aliH,
BJIQJICIONIETO He HAOOpOM 3HaHWH, a (DYHKIMOHAIFHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0aMHU |
YMEHHUSMH aKTUBHOTO MOJYYCHHs 3HAHUI M MPUMEHCHUS UX B PEalbHON KU3HU AJI PEIICHUs
MPAKTUYECKHX 3a/1a4.

B cBa3u ¢ oTUM mpw M3y4YeHWM MpeAMeTa «XUMHS» JOMUHUPYIOIIECE 3HAYCHHC
MpHOOPETAIOT TaKHUE [ENH U 3a/Ia4H, KaK:

ajanTauus OOydYaroIIMXCS K  YCJIOBUSM  JUHAMUYHO  Pa3BUBAIOLICIOCA  MHDA,
(dbopMHUpOBaHHE MHTEIUIEKTYAIbHO DPAa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITCILHOMY NPHHATHUIO T'PAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

¢dopmupoBaHHEe y OOYYaIOIIMXCSl KIIOUEBBIX HAaBBIKOB (KIKOYEBBIX KOMICTECHIUH),
HUMEIOIIMX YHUBEPCAIbHOE 3HAUCHHE JJIS pa3IMYHbIX BUAOB JIEATEILHOCTHU: PEILICHUs Mpooiem,
MOWCKa, aHamM3a W 00paboTku WHQPOpPMAIMU, HEOOXOMUMBIX IS MPHOOPETEHHUsS OIBITa
JeSTEIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B IO3HAHWU XHMUH, a TaKkKe ISl OLEHKHU C
MO3UIUH HKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpraHu3M YeJIOBeKa U IPUPOJIHYIO CPemdy;

pa3BUTHE MMO3HABATEIbHBIX WHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IMPHOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE
TEXHOJIOTHH JIJIs IOUCKA M aHaliu3a y4eOHOW U Hay4YHO-TIONMYyIIpHON HH(OPMALIUKA XUMHYECKOTO



COJIepKAHUS;

(hopMHUpOBaHKE U PA3BUTHE y O0YYAIOIIUXCSl ACCOLUATUBHOTO M JIOTHYECKOTO MBIIIJICHHS,
HaO0JII0/TaTEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJHMMEBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUHU U MPOBEACHUN XUMHUYCCKOTO SKCIICPUMECHTA;

BOCIIUTAaHHE Yy OOydYaromuxcs YyOexJEHHOCTH B TYMAaHHUCTHUYECKOW HaIpaBIEeHHOCTU
XUMHUH, ©€ BAXHOW pOMM B  PCHICHHM  TIOOANbHBIX  NPOOIEM  PalMOHAIBHOTO
MIPUPOIONOIB30BaHNUs, IMOMOIHEHUS JHEPIeTUYECKUX PECypcoB M COXPAHEHHUS MPUPOIHOTO
paBHOBECHUS,, OCO3HAHMsI HEOOXOIMMOCTH OEpE)KHOrO OTHOLICHHS K TMPUPOAE U CBOEMY
3JI0pPOBBIO, @ TAK)KE MPUOOPETEHHS OIbITA MCIIOJIB30BAHUS TMOTYUYCHHBIX 3HAHUM JJIS TMPUHATHUS
IPAMOTHBIX PEIICHUN B CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBJICHUSIMHU.

B ydeOHOM miaHe cpemHero oOmiero o0pa3oBaHus IpeaMeT «XUMHUsS» 0a30BOTO YPOBHS
BXOJUT B COCTaB NpeaMeTHON 001acTu «ECTeCTBEHHO-HAYYHbIC PEAMEThD.

OOmiee 4nciIo 4acoB, OTBEAEHHBIX Ul M3YYEHUS XUMHHU, HA 0a30BOM YpOBHE CPEIHEro
oOmiero odpaszoBaHusi, cocraBisgeT 68 yacoB: B 10 knacce — 34 ygaca (1 ywac B Heaenw), B 11
kimacce — 34 gaca (1 gac B Hezeio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOl XUMHH

[TpenmeT opraHMueckoil XUMUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B MOJIyYCHUU
HOBBIX BEIIECTB U MaTepHasloB. Teopus cTpoeHns opranndeckux coenqunenuii A. M. bytieposa,
e ocHOBHbIC TOJOXKCHUA. CTpyKTypHble (DOPMYJIBI OpPraHMYECKHX BELIECTB. [ Omoiorus,
nzoMepust. XMMUYecKas CBSA3b B OPraHUUEeCKHX COCIMHEHUSAX — OJMHAPHBIE U KpAaTHbIE CBSA3H.

IlpencraBnenue o  kinaccudukauumum — opraHuueckux  BemjectB.  Homenknarypa
OpPraHMYECKHUX COEIMHEHUH (cucreMaTudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
MIpPEICTaBUTENEH KJIACCOB OPTaHUYECKUX BEIECTB.

DKCrepUMEHTAIbHbIE METO/Ibl M3YYEeHMs BELIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHallaMM Ha MX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONHMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPALLEHUIO OPIrAaHUYECKUX BEIIECTB IIPU HArpeBaHNU (TUIaBIEHUE, OOYTTIMBaHUE U TOPEHUE).

YriaeBoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psia. MeTraH m 3TaH — NpocTenmme
NPEICTaBUTENIN QJKaHOB: (U3MUYECKUEe U XUMHUYECKUE CBONCTBa (pEeakUMW 3aMelleHUs U
TOpPEHMS), HAX0XK/IEHNUE B IPUPOJIE, TOTYyUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH psii. DTHIICH U MPOMIICH — MPOCTEUIINe
MPEeICTAaBUTENMN aJKEHOB: (PU3MYECKHMe W XHWMHUYECKHME CBOWCTBA (peakuud THUIPUPOBAHMS,
raJJoreHUPOBAHUS, TUAPATALUH, OKUCIECHHS U TIOJIMMEPHU3aLliN ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OytanueH-1,3 n metunOyraaueH-1,3: cTpoeHHE, Ba)XHEWIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusauun). [loayyeHne cMHTETUYECKOrO KaydyKa U Pe3UHABI.

AJIKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psAA. AlleTUIeH —
IPOCTEHUIINN NPEeACTaBUTENb AIKHMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHe U XUMUYECKHUE CBOICTBA
(peakuuy ruipupoBaHus, raJlOreHUPOBaHUs, TUAPATALIMH, TOPEHUS ), IOJyYEHUE U IPUMEHEHHE.

Apensl. beHsom: cocrtaB, cTpoeHHe, (U3MYSCKHE M XHMHUYCCKHE CBOWMCTBA (pEaKIHH
TJIOTEHUPOBAHUS M HUTPOBAHUS), MOIy4YeHHE W HpuMeHeHue. Tonyon. cocmas, cmpoeHue,
Quzuueckue u XumuyecKkue ceoucmea (peakyuu 2aio2eHuposanus U HUmpo6eanus), noiyienue u
npumenerue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBf3b MEXIY YIJIEBOJIOPOJAMH,
MPUHAUISKALTIMH K Pa3InIHbIM KJIaccaM.

[TpuponHble UCTOYHUKHU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomyTHble HE(TIHbIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. Crocobbl mnepepaboTku HedTH: TeperoHka, KpEeKUHT
(TepMHuueCcKU, KaTanmuTHYeCKuil), mupoiu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MPOMBIIITIEHHOCTH U B ObITy. KaMeHHBIH yTroib U MPOIyKTHI €0 MepepadoTKH.

DKCrepuMEeHTaIbHbIE METO/Ibl M3YYEeHMsI BELIECTB U MX MPEBpaIICHUI: O3HAKOMIIEHHUE C
o0pa3uaMu MmIacTMacc, KaydykoB U pe3uHsl, Koyutekuun «HedTs» 1 «Yromby, MogenupoBaHue
MOJIEKYJl YIJIEBOJIOPOJIOB M TaJOTeHONPOU3BOJIHBIX, MPOBEJACHUE INPAKTHUYECKOW pPabOTHI:
MOJIy4€HHE ITHIIEHA U U3YUEHHE €ro CBOMCTB.

Pacuérurie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XHUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBa WJIM TPOJYKTa pEeakiMu IO H3BECTHBIM Macce, O00bEMY, KOIUYECTBY




OJIHOTO M3 UCXO/IHBIX BEUIECTB WX MPOAYKTOB PEAKIIHH).

Kucaopoacoaep:kaniue oprannyeckue coeTUHEeHUs

[IpenenpHBle OMHOATOMHBIE CHUPTHL. METAHON W ATAaHON: CTPOCHHE, (PUIUUECKUE U
XMMHUYECKHE CBOWMCTBA (pCakUUU C aKTHMBHBIMH METajJlaMH, raJIOT€HOBOJIOPOAAMH, TOPEHUE),
npuMeHeHue. BoiopoiHbie CBSI3U MeXly MOJIEKYJIaMH CIIUPTOB. JleficTBUE MEeTaHOa U 3TaHola
Ha OpraHu3M YEIIOBCKA.

MHoOroaTOMHBIE CHHPTHL. OTHICHIIHKOIh W TIHWIEPUH: CTpOoeHHe, (u3udeckue u
XMMHUYECKHE CBOMCTBA (B3aUMOACHCTBUE CO 1IETOYHBIMU METaNIaMH, KaYECTBCHHAsI PEaKILIUs Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBUEe Ha oOpraHu3M 4denoBeka. llpuMeHeHue TIUIEpUHA U
STUICHTIIUKOJIS.

®DeHO: CTpPOCHHWE MOJICKYJIbI, (QU3NYECKUe M XHMHYSCKHE CBOHCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpaerunipl U kemownsvl. DopManbAETHA, aleTAIbISTH CTpOeHUe, (QU3UYECKHe WU
XUMUYCCKUE CBOMCTBA (pPCaKIMM OKHUCJICHUS U BOCCTAHOBIICHMS, KaUCCTBCHHBIC PCAKIIUM),
[IOJIy4€HHE U IPUMEHEHHUE.

OOHOOCHOBHBIE Tpe/iebHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAs U YKCYCHAsl KHCIIOTHI:
cTpoeHue, pu3nveckue 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME TSI Kiacca KUCIOT, peakius
sTepuuKanmm), MoNydeHne W mnpuMeHeHne. CTeapuHOBAasT M OJEUHOBAs KHCIOTHI Kak
MIPEeICTaBUTENM BBICIINX KapOOHOBBIX KHCIOT. MbUIa KaK COJM BBICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOIIEE IEHCTBUE.

CrnoxxHble 2GUpPH KaK MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [ MAPONH3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. [IpuMmeHeHue xupoB. buonorndeckas posib KUPOB.

VYrieBoasl: cocTaB, KIIaCCH(UKAINS yTIEBOAOB (MOHO-, TU- U TOJIMcaxapuabl). [ mroko3a —
MpOCTENIINI MOHOCaxapu: OCOOEHHOCTH CTPOEHUS MOJEKYIHbI, (pU3MUEeCKHe U XMUMHYECKUe
cBoiicTBa (B3ammoneiictBue c¢ ruapokcuaoM Mmenu(ll), okucnenme amMMuadHbBIM PAcTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHWE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPHUPOJE,
pUMeHeHue, ouonorudeckas poib. otocunTte3. PpyKTo3a Kak H30MEP [IIFOKO3BL.

Kpaxman u nemnono3a Kak mpupojHble noaumepbl. CTpoeHue Kpaxmalnia U LEJUTIONIO3bI.
Ou3nyecKne 1 XUMUYECKHE CBONCTBA KpaxMana (THIPOIN3, KAYeCTBEHHAS PEAKIUs C HOIOM).

DKCcTepUMEHTAIbHBIE METOJbl M3Y4YeHHS BEIIeCTB M WX IMPEeBpallleHUui: TpoBeIeHHeE,
HaOJto/leHne M ONKCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAyeCTBEHHbBIE
peakIMi OJIHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaToOMHBIX
cnupToB (B3aumopeiicTBue riuuepuHa c rugpokcugom menu(ll)), ampaerunoB (oxucieHue
aMMHauHbIM pacTBopoM okcuaa cepedpa(l) u rtuapokcugom wmenu(ll), B3aumopeiicTBue
Kpaxmaja C HOIOM), TMPOBEIEHUE TMPAKTHUECKOM paldOThI: CBOICTBA pacTBOpPA YKCYCHOM
KHCIIOTBHI.

Pacuérnble 3anaun.

Brelunicrnienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYEeCTBa
MCXOJHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMH TI0 W3BECTHBIM Macce, 00BEMY, KOIUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB WU MPOJAYKTOB PEAKIINHN).

A30TcoepKale OpraHnyecKue COeMHEHUS.

AMUHOKUCIOTEI Kak aMQOTepHbIe OpraHuyecKkue coeAuHeHus. Duznueckue W
XMMHYECKHE CBOICTBA aMHHOKHMCIOT (Ha mpuMepe IuMuMHA). buonorunueckoe 3HaueHue
aMUHOKHCIIOT. [lenTumapl.

benku kak MpUpPOAHBIE BBICOKOMOJEKYINspHBbIE coequHeHus. [lepBuunas, BTOpuYHAS U
TpeTuyHasi CTPYKTypa OenkoB. XWMHUECKHE CBOWCTBa OENKOB: THUIPOJIN3, JIEHATYpAIHs,



KayeCTBEHHBIE PEaKLIUU Ha OEJIKU.

BKCHepI/IMeHTaJ'IBHBIG MCTOAbI M3YUYCHHA BCUICCTB MU HUX npeBpameHI/Iﬁ: Ha6J'II-OI[CHI/Ie n
ONMCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JE€HATypalus OEIKOB IpH HarpeBaHWM, ILIBETHBIE
peakuuu 6eNKoB.

BeicokomoieKyJIsIpHbIE COeIMHECHHS

OCHOBHBIC ITOHSITHS XUMMU BbBICOKOMOJICKYJISAIPHBIX CO€I[I/IH€HI/II711 MOHOMCD, HOJUMCD,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpPeiHsAs MoJeKyisapHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BbICOKOMOJICKYJIIPHBIX COSAMHEHUH — MOJIMMEpU3aLus U NOJUKOHICHCALUS.

OKCIepUMEHTAJILHBIE METO/IbI M3Y4YEHMsI BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3iamMu NpUpPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpeaMeTHBIE CBSI3U.

Peanuzanus MeKIIPEIMETHBIX CBsI3€d MPU U3YYCHMM OpraHuyecko xumuu B 10 knacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
MOHATHUH, SABISIOMIUXCSI CHCTEMHBIMHU JJIS1 OTACTBHBIX IPEIMETOB €CTECTBCHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYYHbIC HOHATHA: SBJIEHHE, HAaydHBbI (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalW3, CUHTE3, KIacCUPHUKAIMs, TMEePUOAUIHOCTh, HAOIIOJCHUE, U3MEpPEHHe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

dusuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSHHUE BEIIECTBA, (M3MUCCKHE BEINYNHBI M €IHMHULIBI
UX U3MEPEHHUS.

Buosnorus: xinerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIE BelllecTBa (OCIKH, YTIACBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHEpassl, TOPHBIE TIOPOIBI, TOJIC3HBIE HCKOMIAEMbIE, TOTUINBO, PECYPCHI.

TexHonorus: NUIEeBble NPOAYKTI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE NpenapaThbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

Xumuueckuil sneMeHT. AToM. Sapo aTtoma, M30TONbL. DJIEKTPOHHAas 000J0YKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTay, S-, p-, d- aneMeHTbl. OcoOeHHOCTH
pacnpeneneHys 3JIeKTPOHOB 10 OpOMUTAJIsIM B aTOMAax 3JEMEHTOB NEPBBIX YETHIPEX MEPHOJIOB.
DnekTpoHHask KOHGUTYpalus aTOMOB.

[Tepuognuecknii 3akoH u llepnomnueckas cucrema XuUMHYECKHX dieMeHToB [J[. H.
MenneneeBa. CBs3p nNEepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHCTEMBl XUMHYECKHX
anementoB JI. M. MenjeneeBa ¢ COBpPEMEHHOIN TeOpHel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOWCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB
0 rpynmam M rnepuojam. 3HaueHNne NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHUYECKas CBsA3b. Buabpl XUMHYECKOH CBs3U (KOBaJEHTHAas
HEMoJIsipHasi U TOJSpHAsl, MOHHAsA, MeTajulnueckas). MexaHusmbl o0Opa3oBaHHsl KOBAJEHTHOMN
XUMUYECKON CBA3U (OOMEHHBIH M JIOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
DnexTpooTpuuaTesbHOCTh. CTeneHb OKUCIeHNs. OHBI: KAaTHOHBI M AaHWOHBI.

BemiecTBa MOJEKYJISPHOTO U HEMOJEKYJISPHOTO CTPOEHHUA. 3aKOH IOCTOSIHCTBA COCTaBa



BELIECTBA. THIIBI KPUCTAJUIMYECKUX PEIETOK. 3aBUCHMOCTh CBOMCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PELIETKN.

[lonsiTHe 0 AUCHEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBas 1oms
BELICCTBA B paCTBOPE.

Knaccudukanuss HeopraHuueckux coenuHeHui. HomeHkaTypa HEOpraHMYECKHX
BelecTB. ['eHeTnueckass CBA3b HEOPraHMYECKHUX BELIECTB, MPUHAJUICKAIIUX K Pa3INnYHbIM
KJIacCaM.

Xumnueckass peakuus. Krnaccupukanuss XMMHYECKUX peakUuil B HEOPraHUUYECKOW H
OpPraHMYECKON XUMHUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAaHEHUs U NpEBpallleHus
SHEPruM NPU XUMHUYECKUX PEAKLIUAX.

CKOpoCTh peaknuu, €€ 3aBHCUMOCTh OT pa3iudyHbIX (hakTopoB. OOpaTHMbIE PEaKIIHH.
Xumuueckoe paBHoBecue. DaKTOpbl, BIHUAIOIIME HA COCTOSHME XUMHYECKOIO PAaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexrponuTtuyeckas auccornuanus. CuibHbIE M cialdble 3IeKTponuThl. Cpena BOJHBIX
pacTBOPOB BELIECTB: KHCIIAsA, HEUTpaJIbHAas, IEJIOYHAS.

OKHUCINTENBHO-BOCCTAHOBUTEINIBHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METO/bl M3YyYEHHUS BELIECTB U UX IPEBpAILEHUM: JEMOHCTpalus
tabmun «llepnoanueckas cucremMa xumuueckux sneMmeHToB JI. M. MeHneneeBa», u3ydeHue
MoOJeNell KPUCTAJUIMYECKUX pEIIETOK, HAOMI0JeHMe U ONMCAaHWE JE€MOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3IOXKEHHE MEPOKCHAA BOAOPOJA B IMPHUCYTCTBUU KaTalu3aTopa,
OIIpEZICIIEHUE CPENBl PACTBOPOB BEILECTB C IIOMOLIBI0 YHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
HMOHHOTO OOMEHa), MpPOBEIEHUE MPAKTHYECKOW paboThl «BinusHue pa3auyHbIX (PaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEaKIum».

PacuértHarie 3amaun.

PacuéTsl 10 ypaBHEHHMAM XUMHUYECKUX PEAKIHI, B TOM YHCJIE TEPMOXUMHUUECKHUE PACUETHI,
pacy€Thl ¢ UCIOJIB30BAaHNEM TIOHATHS «MAacCcOBas A0S BEIIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenue HemetamioB B Ilepuonnueckold cuCTEME XUMHUYECKHX
sanementoB JI. M. MengeneeBa U OCOOEHHOCTH CTpOoeHHS aToMOB. DH3MUECKHe CBOWCTBA
HEMETAaJIOB. AJJIOTPOIUS HEMETAJUIOB (Ha puMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

XWMHYECKUE CBOMCTBA BAXKHEUIIMX HEMETAIUIOB (TaJOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHSI) U UX COeTUHEHHUH (OKCUIOB, KHCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX
COEIMHEHMUIN).

[IpumeHeHne BaKHENIINX HEMETAJUIOB ¥ MX COEIMHEHUI.

Meramnsl. [lonoxenne metaios B lleprnoanyeckoi cuctemMe XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nueckne cBoiictBa MeTayuioB. CIUTaBbl METANIOB. DJIEKTPOXUMUYECKUH Psii HaNpsHKeHUH
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJJIOB (HATPHUM, KalWi, KajdbI[Mi, MarHuu,
ATIOMUHHN, TIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

O6ume cocoObl monyueHust MeTayuioB. [IpuMeHenne MeTaioB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4YEHMs] BEIIECTB M MX IMPEBPALEHUI: H3y4YEHHE
KOJIEKIMH «MeTaliel W CIUTaBb», OOPa3loOB HEMETAUIOB, pEIICHHE SKCIEePUMEHTAITBHBIX
3aja4, HaOOJCHWEe W  ONHMCAaHWEe JEMOHCTPAIlMOHHBIX W  JIAOOPAaTOPHBIX  OIIBITOB
(B3auMozeicTBUE THIPOKCHAA ATIOMUHHS C pacTBOpPAMHU KHCIOT M ILEN0Yel, KaueCTBEHHBIE
peakuuu Ha KaTHOHBI METAJIIOB).



Pacuérnbie 3anaun.

Pacuérer maccel BemiecTBa wiM 00bEMa Ta30B MO WM3BECTHOMY KOJIMUCCTBY BEILICCTBA,
Macce Wid 00bEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacuéThl Macchl (00bEMa,
KOJIMYCCTBA BCIIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJTHO U3 BCIICCTB UMEET MPUMECH.

XuMHUA U KU3Hb

Ponb xuMuu B 00€CTICUCHUH 3KOJIOTUICCKOM, SHEPreTUICCKON U TMHILEBON OC30MacHOCTH,
pa3BuTUM MeAuIUHBL. [loHsATHE O Hay4YHBIX METOJAaX IO3HAHUSA BEIIECTB W XUMHUYECKUX
peakiuii.

[IpencraBnenuss 00 OOMKMX HAyYHBIX MPHUHIMIAX TPOMBIIUICHHOTO IOJTYYCHHUS
BAXKHEHUILIKX BEILIECTB.

YenoBek B MHpe BEHIECTB W MAaTE€pUAOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTEpHAJIbI,
KOHCTPYKLMOHHBIE MaTepUalibl, KPacKH, CTEKJIO, KEpaMHKa, MaTepUasibl JIsl SJICKTPOHUKH,
HaHOMAaTepHAaJIbl, OpPTaHUYECKIE U MUHEPATIbHbIC yI00pEHUSI.

XuMusi ¥ 3l0pOBbC YECIOBEKA: MpaBUIa HCIONB30BAHUS JICKAPCTBCHHBIX IpEnapaTos,
IpaBmIa 6€30MacHOI0 UCIOIb30BaHMUS PENapaToB ObITOBON XUMHUHU B ITOBCEHEBHOM JKU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanm3anus MeXMpeAMETHBIX CBA3EH MPU M3yUeHUU OOIIeH U HEOPraHUIECKOW XMMHH B
11 kymacce OCylIECTBISIETCS Yepe3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH,
TaK W MOHATHH, SABJISIIOIIUXCS CUCTEMHBIMH I OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIe MOHSTHUS: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaM3,  CHHTE3,  KIacCU(pUKALMsi,  TMEPUOJUYHOCTh,  HAOIIOJIEHUE,  DKCIECPHUMEHT,
MOJEJIMPOBAaHNE, U3MEPECHUE, SIBICHUE.

®dusmka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HMOH, H30TOI,
PaAMOAKTUBHOCTh, MOJIEKYJa, YPHEPreTUYECKUN ypOBEHb, BEIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTh.

Buonorusi: knerka, opraHm3M, SKOCHCTeMa, Ouochepa, Makpo- M MHKPOIIEMEHTHI,
BUTAaMHUHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepansl, ropHbIe TOPOIbI, MTOJIE3HBIE UCKOMAEMbIE, TOTUIUBO, PECYPCHI.

TexHomnorus: XUMUYECKast MIPOMBILIUIEHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHuaos, CEIbCKOXO35MCTBEHHOE IIPOU3BOJCTBO, MALIEBAS
MIPOMBIIIJIEHHOCT, (papMalleBTUYeCKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
[penapaToB, MNPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBILIIEHHOCTD,
HaHOTEXHOJIOTHUH.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS OOy4aroIUMUCS
IpOrpaMM CpeIHEero odmiero oOopa3oBaHMs (JIMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM).
HayuyHo-MeTOAMYEeCKOH OCHOBOM Ui pa3padOTKM IUIAHUPYEMbIX PpE3yJbTaTOB OCBOCHMS
IIPOrpamMM CpeTHEero o01ero 00pa3oBaHus SBJISAETCS CUCTEMHO-IIEATEIbHOCTHBIN MTOAXO/.

B coorBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM 1IOAXO0A0OM B CTPYKTYPC JMYHOCTHBIX
pe3yJabTaTOB OCBOCHMs IpeaMeTa «XHMHUS» Ha YPOBHE CpEIHEro oOLero oOpa3oBaHMS
BBIJICJICHBI CJICYIOIINE COCTABIISAIOLUE!

OCO3HaHME OOYYAIOUIUMHUCS POCCUHCKOM TPakIaHCKOM WASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIN4Me MOTUBAIMH K 00y4EeHHIO;

L[eJIEHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JTMYHOCTH HAa OCHOBE KIIFOYEBBIX
LHEHHOCTEH U UCTOPUYUECKUX TPATUIMNA 0a30BOI HAYKH XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYAIOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTU
LE€HHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMH LEJOCTHOW CHCTEME XUMHYECKOIO
o0Opa3oBaHus;

HaJIM4YMe NPABOCO3HAHMS SKOJOIMYECKOW KYJIBTYPbl M CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HECHHBIE MJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IpeaMera «XUMHUsS» IOCTHIalTCs B €IUHCTBE
y4eOHOH M BOCHMTATENIBHOW JEATENbHOCTM B COOTBETCTBUM C T'yMaHHCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILICHHOCTSIMH U HJEAJIaMU  POCCHICKOIO
IpaXkJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAMU W TpPaBUJIAMU IOBEIEHHUS,
CIOCOOCTBYIOLIMMHU IIpOLIECCaM CaMOIIO3HAHUS, CaMOPA3BUTHA M HPABCTBEHHOI'O CTaHOBJIECHHUs
JUYHOCTH 00YYaroIIUXCsl.

JIM4yHOCTHBIE Pe3yJIbTAaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPAXKaroT c(hOPMHUPOBAHHOCTH
ONbITa IIO3HABATEIIBHOM M NIPAKTHUYECKOM JEATEIBHOCTH O0y4aromxcs 110 pealn3alun
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpasknaHCKOro BOCIIUTAHUS:

0CO3HaHMA 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00A3aHHOCTEH, YBAKEHUS K
3aKOHY U IIPaBOMNOPSAKY;

OpCACTaBJICHUA O COOUAJBHBIX HOPMAX W IIpaBHJIaX MEKINMYHOCTHBIX OTHOIIEHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW IEATENBHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U [T03HABATENbHbIX 3a/1a4, BHIIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IpYrHX
IIPY aHAJIN3€ PA3IMYHBIX BUJIOB YU€OHOM J1€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIHTAHNA:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4YHOMY HACJIEJIUI0 OTEUYECTBEHHOU
XVAMWH,

YBa)KE€HUSI K IPOLECCY TBOPUYECTBA B OOJIACTH TEOPHM U IMPAKTHUECKOrO IPUMEHEHHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHKEHHS] HAyKH €CThb PE3yJbTaT JUIMTENbHBIX HaOIr0AeHUi,
KpPOMNOTJIMBBIX 3KCIEPUMEHTAJIBHBIX [TIOMCKOB, IOCTOSSHHOTO TPY/1a YUYEHBIX U IPAKTUKOB;



WHTEpeca M I[I03HABaTEJIbHBIX MOTHBOB B TOJYYEHHMM U TMOCJIEIYIOLIEM aHalIu3e
UH(POPMALIUHU O TIEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOM OTCUECTBCHHONW XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBCHHOI'O CO3HAHMS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSMHU, U
IpUHAMATh OCO3HAHHBIE PEUICHUSA, OPUEHTUPYACH HA MOPAIBHO-HPABCTBECHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEACHUE M MOCTYIKHM CBOMX TOBApHUIICH C MO3MIMIMA
HPaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME MOCIEACTBHUI STUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro o0pa3a >KU3HH, HEOOXOIUMOCTH
OTBETCTBCHHOT'O OTHOILICHUSI K COOCTBEHHOMY (DU3MUCCKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOMIOACHHS TIPaBWJI OE30MACHOTO OOpaIleHUs C BEUIECTBAMHU B OBITY, MOBCEAHEBHOU
KU3HU U B TPYIOBOU JICATEIHHOCTH;

MOHMMAaHMS 1IEHHOCTH IMpaBWJI HWHAUBUAYAIbHOIO U KOJUICKTUBHOTO 0€30I1aCHOTO
TOBEICHUS B CUTYAIIUSX, YTPOXKAIOIIKX 3A0POBBIO U KU3HU JIOACH;

OCO3HAHHUsA TIOCIEJCTBUI M HEMPUSATUS BPEIHBIX MPHUBBIYEK (YIMOTPEOICHHUS aTKOTOJs,
HapKOTHKOB, KYpPECHUSI);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATENbCKOW JESTEIBHOCTH,
00ILECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEIICHUHM NPAKTUYECKUX 3a7ad COLMAIBbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3Y4YeHHIO Mpodeccuil pa3lIuyHOro poja, B TOM 4HCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUHN 10 XUMUH;

YBaXXEHUS K TPYAY, JIOJIM TpyJa U pe3ysibTaTaM TPYA0BOM AESTENbHOCTH;

TFOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUIYaIbHOM TpaeKTOpUM OOpa3oBaHMUs,
Oynyiueit npodeccuu U peanusalnuu cCOOCTBEHHBIX U3HEHHBIX UIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U MOTPeOHOCTE 001IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOILICHHUS K IPUPOJIE, KaK UCTOYHUKY CYLIECTBOBAHMUS
JKA3HU Ha 3eMIie;

MMOHUMAaHMSI TI100aILHOTO XapaKkTepa 3KOJOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBHOU CPEJIbL;

OCO3HaAHUA HeO6XOL[I/IMOCTI/I HNCITOJIB30BAHUA I[OCTI/I)KeHI/Iﬁ XUMHUH IJId PCIICHUA BOIIPOCOB
paIoOHaIBLHOTO IPUPOIOIOIB30BAHNUS;

AKTUBHOTO HETPUATHS NEHCTBUI, MPUHOCSAIINX BpPEI OKpY’Kalolleld MPUpOIHON cpere,
yYMEHHs TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJIOTHUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIENCTBUN M MPEAOTBPAILATH UX;

HaJW4yusl Pa3BUTOTO SKOJOTMYECKOIO MBIIUICHHS, AKOJIOTUYECKON KYJIbTYphl, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS pYKOBOJCTBOBAThCSI HMH B
MO3HABATEIHHON, KOMMYHUKATUBHON U COIIMATBHON MPaKTUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MPOTHBOCTOSATH HIICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAYKU M OOIIECTBEHHOU MPAKTUKU;



MOHUMaHMs CHeUU(UKH XUMHHM Kak HAayKd, OCO3HaHHs €€ poiud B (HOPMUPOBAHUU
PaLMOHAIBLHOTO HAYYHOTO MBILUIEHUS], CO3/IaHNH LIEJIOCTHOTO MPEACTABIEHUS 00 OKpYXKarolleM
MHUpE KaK O €JMHCTBE IMPHUPOJbl M YEJIOBEKAa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHrH mpodaeM COXpaHEHUs! MPUPOIHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHMMHUH JJISI COBPEMEHHOW NMBHUIM3AllUU: B €€
I'YMaHUCTUYECKONW HAIIPaBJIEHHOCTH M Ba)XHON POJIM B CO3/aHUU HOBOW 0a3bl MaTepHaibHON
KYJIBTYPbI, PEIICHHH TI00aJIbHBIX MPOOJIEM yCTOWYHNBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOH,
SHCPreTUYECKOM, MUIICBOM M HOKOJIOIMYCCKON Oe30MacHOCTH, B Pa3BUTHUM MCAMLIMHBI,
00eCreyeHN! YCIOBUH YCIIEIIHOTO TPYy/Aa U 3KOJOTMYECKH KOM(BOPTHOM KHU3HHU KaXJIOTO YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMaHMA CYIIHOCTH METOJOB IIO3HAHMA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CHOCOOHOCTH MCIIOJb30BaTh MOJy4yacMble 3HAHUA IS
aHaM3a U OOBSCHEHHUS SIBICHHI OKpY’XKAIOMIero MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHHH,
YMEHUS IeTaTh 000CHOBaHHBIC 3aKJIIOUCHHS HA OCHOBE HAyYHBIX (DAKTOB M UMCIOIIMXCS TAHHBIX
C LIEJIBIO MOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIBHO UCIOIh30BATh XMMUYECKHE 3HAHUSA AJI PELICHUs TPo0ieM
B PEAJIbHBIX KU3HEHHBIX CUTYyaIUX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIbCKON IEATENbHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M €caMOOOpPa3OBAaHHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAaHUM II0 XUMHU B COOTBETCTBUU C JKMU3HCHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOEHHOCTSM TpyJa B pa3IMyHBIX cdepax MpodecCHOHATBHON
NESITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yibTaThl OCBOCHHS y4eOHOTo mpenMera «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAOT:

3HayuMble ISl (DOPMUPOBAHMSI MHPOBO33PEHUS OOYHAIOIMIUXCS MEXIUCHUIUIMHAPHBIE
(MexIpeAMeTHbIE) 00IIeHaYyYHbIE TOHSITHS, OTPAKAIOIINE LIEJTOCTHOCTh HAYYHON KapTUHBI MHpa
U crienu(UKy METOJI0B MTO3HAHUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX HaykKaX (MaTepus, BEIIeCTBO,
SHEprus, SABJICHHE, MPOIECC, CHCTeMa, Hay4YHBIA (DAaKT, MPHUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHsl, UCCIeI0BaHNE, Ha0I0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaIbHbIC y4eOHBIe NEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHHUKATUBHBIE,
peryisTuBHBIE), oOecmeyuBarone (GopMuUpoBaHHE (YHKIIHOHATBHOW TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMH 00yYaromXCs;

CIIOCOOHOCTh ~ OOYYaloIMXCA  HMCIOJB30BaTh  OCBOEHHBIE  MEXIUCIUIUIMHAPHBIC,
MUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAIbHBIE Yy4eOHBIC ICHCTBUS B TO3HABATENHHOW U
COLIMAJIBHON IIPAKTHKE.

MeranpeameTHbie  pe3ynbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATHHBIMH y4EOHBIMU
[M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISTUBHBIMU J1€HCTBUSMHU.

OBi1ageHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE eI CTBUSA:

CaMOCTOSITENIEHO  (DOPMYJIMPOBATh M aKTyaJIM3MPOBATh NPOOIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpPEACTATh LENH [CATEIBHOCTH, 3ajJiaBas MapaMeTpbl U KPUTCPHUH HMX JOCTHIKCHHS,



COOTHOCHTD PE3yJIbTaThl AEATEIBHOCTHU C TOCTABJICHHBIMHU IEJISIMU;

HCIOJIBb30BaTh NpU OCBOCHUU 3HAHUH HpI/IéMI:I JJOT'MYCCKOIro MBIIMIJICHUA — BbIACIATH
XapakTepHble MPU3HAKKM IOHATHUH W yCTAaHAaBIMBaTh HUX B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBETCTBYIOLLUE MOHATUS AJIs1 OOBSICHEHHSI OT/IC/IbHBIX (PAKTOB U SIBJIICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KJIaCCU()UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh NPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOMUTH JIOTUYECKHE PpACCYXAEHUS (MHAYKTUBHbIE, JEAyKTHBHBIE, II0 AHAJIOTUH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTUBOPEUHUSl B PACCMATPUBACMBIX SIBJICHUAX, (HOPMYIUPOBATH
BBIBOJIbI M 3aKJIIOUEHMS;

OPUMCHATH B IMPOLCCCC MO3HAHUA, UCHOJB3YCMbIC B XUMUNU CUMBOJIMYCCKUC (3HaKOBbI€)
MO/IeNIH, IPe00Pa30BbIBATH MOJIEIbHBIE IIPEACTABICHUS — XUMUYECKUH 3HAK (CUMBOII) 2JIEMEHTAa,
XUMHYeckas (OopMysa, YpaBHEHUE XHMHUYECKOH peakuuu — TMpU PELICHUM Y4eOHBIX
MIO3HABATENbHBIX U MPAKTUYECKUX 3a7ay, NPUMEHATh Ha3BaHHbIE MOJIENIbHBIEC MPEICTABICHHUS
JUISL BBISIBIICHHSI XapaKTCPHBIX MPU3HAKOB U3YYaEMBIX BEIECTB U XUMUYCCKUX PCAKITHHA.

2) 0a30BbIE MCCIIEI0BATEIbCKHE ICHCTBHSA:

BJIa/I€Th OCHOBAaMH METOJIOB HAyYHOT'O MTO3HAHUS BEILECTB U XMMUYECKUX PEaKIHii;

¢dbopMynaMpoBaTh IENM M 3aJa4d  HCCIEIOBAHUSA, MCIIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(POpMYJIMpOBAaHHBIE BONPOCH! B KayeCTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
111 pOPMHUPOBAHUS THITOTE3HI IO TIPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHH;

BJIA/IeTh HAaBBIKAMU CAMOCTOSATENIBHOTO IUJIAHUPOBAHUS W MPOBEACHUS YUYCHHUYECKUX
HKCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMS HAOJIOJATh 3a XOIOM IIPOLECCa, CaMOCTOATEIBHO
MPOTHO3UPOBATh €ro pe3ynabTaT, (QOpPMYIHPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUA, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTs OMNBIT YYCHUYECKOW MCCIIEJOBATENbCKON M MPOEKTHOM JesTEeIbHOCTH,
MPOSIBISTE CMOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IOMCKY METOJIOB pElIeHHS
[IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB II03HAHUS.

3) padoTa c undopmanmeii:

OPUEHTUPOBATbCSI B  PpaA3IMYHBIX HCTOYHUKAX HHPopMauuu (HAYYHO-TIIOMYJIsIpHAs
JAUTEpaTypa XHMHUYECKOTO COJIepKaHus, CIpaBoYHble TocoOusi, pecypcsl HMHTepHeTa),
aHATM3UPOBaTh HH(POPMAIMIO pPA3JIMYHBIX BHIOB U (OPM IIPEACTaBICHHUSA, KPUTHYCCKH
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEYNBOCTH;

(opMyaMpoOBaTh 3ampoChl M NPUMEHATH pPA3IUYHbIE METOAbl IpU IOUCKE M OTOOpe
uHpopMaluy, HeoOXOIMMOI JUIS BBIMOIHEHUS YUeOHBIX 3a]1a4 ONpeIeIEHHOTO THIIA;

MpHOOpeTaTh OMBIT MCIIOJIB30BAHHS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI U
pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIEHO BBIOMPATh ONTUMANbHYIO (OpMY MpPEACTaBICHUS MH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

HCIOJIb30BAaTh HAYYHBIM SI3bIK B KAauyecTBE CpPEACTBA NpH paboTe C XHMHUYECKOU
nH(popManue: MPUMEHATh MEXIpeaMeTHble (Pu3nYeckne W MaTeMaTHYeCKhe) 3HaKH W
CHUMBOJIBI, (pOopMyJIbl, a00peBHUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BATh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATIISTHOCTH.



OBJjajieHHe YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JA€HCTBUAMM:

3aJjaBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOU TeMbl B XOJI€ AHAJOra W/WIHA JUCKYCCHH,
BBICKA3bIBaTh HUJICH, (OPMYIUPOBATh CBOU MPEAJIOKECHUS OTHOCHUTEIBHO BBIMOJIHCHUS
NPEJTI0KEHHOM 3a/1a4H;

BBICTyNaTh C MPE3CHTALMCH PE3yJIbTaTOB MO3HABATCIBHON JEATCIBHOCTH, MOJIYYCHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHKAMHM TIPU BBIIIOJHEHUH XUMHUYECKOIO
JKCIIEPUMCEHTA, MPAKTUYECKOW paboThl MO HCCICAOBAHUIO CBOWCTB H3Y4YacMbIX BCUICCTB,
peanuzanuu y4eOHOrO MpoekTa U (HOpMyIHpoBaTH BHIBOJABI IO pe3yJbTaTaM MPOBEAEHHBIX
WCCIICIOBAHUH IyTEM COTJIACOBAHMSI MIO3UIIUN B XOC 00CYXICHUS U 0OMEHA MHCHHSIMH.

OBi1aeHne YHMBEPCAJIbHBIMH PeryJsiTUBHBIMU IefiCTBUSIMM:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYLUECTBISATH CBOK IO3HABATCIbHYIO JESTEIIBHOCTD,
ompezenss €€ 1enu U 3a/ladd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeagaraeMblii anropuT™M JCHCTBHIA MPH BBITTOJHECHUM YUCOHBIX U HMCCICIOBATEIBCKUX 3a]1ad,
BBIOMpaTh HanboJee d3(hHEKTUBHBINA CIIOCO0 WX PEMICHHS C YIETOM IMOYYCHHS HOBBIX 3HAHHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTM HAa OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

NNPEJMETHBIE PE3YJIbTATHI

10 KJTACC

[IpenMeTHble pe3ysibTaThl OCBOEHUS Kypca «OpraHndeckasi XuMuUs» OTpaXKaroT:

Cc(OPMHUPOBAHHOCTh TPEJACTABICHUH O XUMHYECKOW COCTaBISAIONIEH €CTEeCTBEHHO-
HAYyYHOM KapTUHBI MHpA, POJM XMMHUU B TMO3HAHUU SIBICHUNA NpPUPOIbI, B (OPMUPOBAHUU
MBIIIJIEHUS. U KYJIbTYypbl JUYHOCTH, €€ (DYHKIMOHAIBLHOW T'PaMOTHOCTH, HEOOXOIUMOW s
pEeUICHHS TPAKTUYCCKUX 3a7a4 W JKOJOTUYCCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBBIO U IIPUPOJIHOI cpejie;

BJIAJCHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOMNOJArarolIue
MOHATHS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J04YKa aToMa, MOJIeKyJa, BAT€HTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢dopmyna (pa3BépHyTas W
COKpaméHHasl), MOJIb, MOJSpHAs Macca, MOJSAPHBIH O00BEM, YIJIEpONHBIA  CKEJeT,
(yHKIMOHANBHAS TpyNma, paaukai, U30MepHs, U30MEpbl, TOMOJOTHMYECKUN PsAJ, TOMOJIOTH,
YTJIEBOIOPOABI, KHCIOPOA U a30TCOJAEPIKAIINE COCIUHEHHUS,, MOHOMED, IIOJUMED, CTPYKTYPHOE
3BCHO, BBICOKOMOJICKYJISIPHBIC COCIMHCHUSA); TCOPUH U 3aKOHBI (TCOPHsI CTPOCHHUS OPTaHUYCCKUX
BemectB A. M. byrnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJMYECKUN SI3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKalllMe B OCHOBE MOHMMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBJICHUI, (AaKTOIOTUIECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJMyUYEeHUU U 0€30MaCHOM HCIOIB30BAHNU BAKHEHUIITUX OPraHUYECKHUX BEIICCTB B OBITY
U IPAaKTHYECKOH J1eATeIbHOCTU YeJIOBEKa;

c(OpPMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIC MPU3HAKHU MOHATHH, yCTaHABIMBAThH
UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIICHUN OPraHUYeCKUX COCTUHEHUN;

c(OPMHUPOBAHHOCTh YMEHHH HCIIOIB30BaTh XUMHYECKYI0 CHMBOJIMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOMN) (hOpMysT OpraHMUECKUX BEIIEeCTB



U YpaBHEHHM XUMUYECKUX PEaKIMii, U3TOTABIMBATH MOJEIHU MOJEKY]l OPraHUYECKHX BEIIEeCTB
JUTSL WJUTFOCTPAIIUN MX XUMHUYECKOTO M MMPOCTPAHCTBCHHOTO CTPOCHMSI;

c(OPMHUPOBAHHOCTh YMEHHI YCTaHABIUBATh MPUHAIJIC)KHOCTh H3YYEHHBIX OPTaHUIECKIX
BEUICCTB MO MX COCTaBYy U CTPOCHUIO K OMPEACIEHHOMY KiacCy/Tpynne COCAMHECHUMN
(YrJIeBOZOpOIBI, KHUCIOPOA M  a30TCOJAEpIKAaIlMe COSAMHEHHS, BBICOKOMOJEKYJISPHBIC
COEJIMHEHMs), JaBaThb UM Ha3zBaHus Mo cucrematuueckoil HoMeHkiaatype (IUPAC), a taxxke
MPUBOJNTH TPUBHAJIbHBIE HA3BAHUS OTNENBHBIX OPTaHWMYECKMX BEIIECTB (ITHIICH, MPOIHJICH,
AlCTUIICH, JTUJICHIJIUKOJb, TIUUCPUH, (QeHOd, (OopManbACTui, aleTaabACerui, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCJIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAsl KUCIIOTA, TIIOK03a, (pyKTO3a,
Kpaxmarl, [eJITI0J103a, TIULKH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHJIbI XUMHYECKOW CBSI3M B OPraHUYECKHX
COCIMHCHUSIX (OJIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh yYMEHHSI NMPHUMEHATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYEeCKUX
BemecTB A. M. BytnepoBa st 00bsCHEHUSI 3aBUCUMOCTU CBOWCTB BEIICCTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHHs MacChl BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHM XapaKTepH3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENCH PA3TUIHBIX KIACCOB OPraHUYECKUX BEIIECTB
(MeTaH, dTaH, OSTWJICH, MPONWJICH, aleTWieH, OyramueH-1,3, MetwnOyramueH-1,3, OeH301,
METaHOJI, STaHOJ, STUICHTJIUKOIb, TIIUIEpUH, (EHOJ, aleTalbIeTu, MypaBbiHAsS H yKCYyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmal, UeJI003a, AaMHHOYKCYCHas KHUCIOTa), WJUIFOCTPUPOBATH
TeHETUYECKYIO CBSA3h MEXKIYy HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUYECKHUX DPEaKIHUil
HCIOJI30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHHKH YTIIEBOJAOPOJHOTO CHIPBS
(HeTh, TPUPOIHBIA Ta3, yroib), CHOCOOBI HX TMepepadOTKH U NPAKTUYECKOEe MPUMEHEHHE
MPOIYKTOB MepepadoTKH;

c(OPMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA HMCXOAHOTO BEIIECTBA WM TMPOAYKTa PEAKIHH 0 HW3BECTHBIM
Macce, 00bEMY, KOTHYECTBY OJHOTO U3 MCXOJIHBIX BEIIECTB MM MPOAYKTOB PEAKITHH);

c(hOpMUPOBAHHOCTh YMEHHM BJIa/IeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOAaX HAYYHOIO
MO3HAHUS, WCMOJB3YEeMbIX B XHMHHU TP HU3YYEHUH BEHIECTB M XUMHUYECKUX SIBICHUU
(HabmoneHne, W3MEpeHHe, OKCIEPUMEHT, MOJCIUPOBAaHMUE), HCIOIb30BATh CHUCTEMHBIC
XUMHWYECKIE 3HAHUS JUTS IPUHATHS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYaIUSIX, CBA3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHI COOJIIOATh MpaBUjia MOJb30BAHUS XUMUYECKOW TOCYA0N U
1a060paTOpHEIM 000pY0BaHNEM, a TAKXKE MPABHIIA OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMH TI0 BBITIOJTHEHHUIO Ta00PATOPHBIX XUMHUYECKHUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATh W BBIMOJHATh XHUMHUYECKUH AKCIIEPHUMEHT
(mpeBpalieHuss OpraHUYecKUX BEIIECTB MPU HATPEBAaHUU, MOJyYCHHUE dTUJICHA W M3yUeHHUE €ro
CBOWMCTB, KAaUECTBEHHBIC PEAKIIMH OPTaHMYECKHX BEIIECTB, JICHATypalus OEIKOB TpH
HarpeBaHWH, I[BETHBIC PEAKIH OCIIKOB) B COOTBETCTBHH C MPAaBHJIAMH TEXHUKH OE30MACHOCTH
npu OOpalleHU! C BEIIeCTBAMU M JIaDOpaTOPHBIM O0OPYIOBAaHUEM, MPEICTABIATh PE3yIbTaThI
XUMHYECKOTO DJKCTepuMeHTa B (opMe 3alucu YpaBHEHHN COOTBETCTBYIOIIMX pEakuil u
(hopMyTHPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIHTATOB,

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKHA aHAIH3HPOBATH XUMHUECKYIO WH(POPMAIIHIO,
MOJTy4aeMyF0 M3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBoi uHdpopmaruu, UHTEpHET U ApYyTHX);

c(OpPMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro



MOBEJICHUsI B OBITY W TPYIOBOH JAEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3/0pOBbS U
OKpY arolle NpUpoaHOIN cpesbl, 0OCO3HABaTh OMACHOCTh BO3AECHCTBMSI HA KMBbIE OPraHHU3MbI
OIIpENIeNIEHHBIX OPraHUYECKUX BELIECTB, NMOHMMAas cMblca mokaszarend [IJIK, moscHATe Ha
pUMepax crnocoObl YMEHBIIECHUS U MPEAOTBPALLICHUS UX BPEAHOTO BO3JCHCTBHMS HAa OPraHU3M
YEIJI0BEKA;

MUl 00y4arolUXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsl: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/IaX ITO3HAHUS BEIIECTB M XUMUUYECKHUX SIBJICHUM;

JUIs  clenblX M caaboBUIAIIMX OOYYarOIIMXCS: YMEHHE MCIOJb30BaTh penbedHO-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpaitis ams 3anucu XuMU4eckux Gopmyil.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmias W HEOpraHuyecKas XUMUS
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TIPEJCTABJICHUN: O XHMHYECKOW COCTABJISIONICH €CTeCTBEHHO-
Hay4yHOM KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SBJICHUH NPUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUS. U KyJIbTYypbl JHUYHOCTH, €€ (DYHKIMOHAIBLHOW T'PaMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] MPAaKTUYECKUX 3a/7ad U OSKOJOTHUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpele;

BJIQJICHUE CHCTEMOW XHMHMYECKUX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBOIOJIArarollue
MOHATHS (XUMHYECKUN 3IIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JIEKTPOHHBIE OpOUTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIA OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XHMHYecKas CBs3b (KOBaJeHTHas, WOHHAs, MeTa/UInyecKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl  PElIETKa, THUMBl XMMHYECKUX  PEaKlMil, pacTBOpP, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJNEKTPOJUTUYECKAs AMCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTbH
XUMUYECKOM  peaklM¥, XHUMHUYECKOE€ pPaBHOBECHE); TEOPUM M  3aKOHBl  (Teopus
3JIEKTPOJUTUYECKON aucconuauuu, nepuoguueckuii 3akoH [I. WM. MenneneeBa, 3akoH
COXpaHEHHUs MacChl BEHIECTB, 3aKOH COXPAHEHMS W MPEBPALICHUS 3HEPTUU MPU XUMHUYECKHX
peaKkuusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH S3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHUS,
Jexaliie B OCHOBE IMOHUMAHUS NTPUYMHHOCTA M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(haKTOJIOTHUECKUE CBENEHMS O CBOMCTBAX, COCTaBE, MOIYYCHUU M 0€30IIaCHOM HCIIOJIB30BAaHHU
Ba)KHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKO JIeATEeIbHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEepPHbIE MPU3HAKH MOHSATHI, YCTaHABINBATH
HX B3aMMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOUIUE IMOHATHUS MPH ONUCAHUU HEOPTaHMYECKUX
BEILIECTB U UX IIPEBPALLECHNN;

c(OPMHUPOBAHHOCTh YMEHHI HCIOIH30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
(¢opMyn BemeCTB M ypaBHEHWH XMMHYECKUX PEaKIUi, CHCTEMAaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHble Ha3BaHUs OTJEIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCHBIA Ta3, aMMHAK, TaméHas W3BECTh, HEraméHas W3BECTh, NMUTHEBAs COMAA, MUPUT U
ApyTHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONMpPeAeNsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKIX
3JIEMEHTOB B COEMHEHUSAX PA3IMUYHOIO COCTABA, BUJI XUMUYECKOU CBsI3U (KOBAJIEHTHAsI, HOHHAS,
METAJUTMYECKasi, BOJIOPOJHASI) B COCAMHEHHSX, THI KPUCTAJUTMUYECKOM PEmIETKH KOHKPETHOTO
BeIECTBA (ATOMHas, MOJIEKYJIApHasi, MOHHAs, MeTaJsIM4ecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COEAUHEHUN;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIIECKHOCTh HEOPTAHUYECKUX BEIECTB



M0 UX COCTaBY K OMPEeIEHHOMY KJIacCy/TpyIile COeAMHEHUH (TIPOCThIE BEIIECTBA — METAILIBI U
HEMETAILTbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(DOTEPHBIC TUAPOKCUIBI, COIIH);

c(OpPMHPOBAHHOCTh YMEHUH pacKphIBaTh CMBICIT Tepuojandeckoro 3akoHa J[. U.
MenzaeneeBa U IEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOLLYI0, OOBSCHUTEIBbHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

C()OPMUPOBAHHOCTh ~YMCHHI  XapaKTCPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX AieMeHToB 1—4 mepuosoB [leproanyeckoit cucteMbl XuMUIecKux 3eMenToB 1. U.
MenzeneeBa, UCHONB3YSl MOHSATHS «S-, P-, d-DIIGKTPOHHBIC OpPOUTANNY, «IHEPrECTHUUCCKUE
YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH HW3MEHEHHs CBOHCTB XHMHUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaam U rpynnam Ilepuogudeckoi cucremsl XumMudeckux anemeHTos [1. H.
Menneneesna;

c(OpPMHUPOBAHHOCTh YMCHHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHMHUYCCKUE
CBOIMCTBA HEOPraHMYECKHUX BEIIECTB PAa3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE
TCHCTUYCCKON CBSI3M  MEXKJYy HEOPTraHWYCCKHMMH BCIICCTBAMU C TMOMOINBI YpPaBHCHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

c(OPMUPOBAHHOCTh YMEHUS KIaCCU(PUIMPOBATh XUMHUECKHE PEAKIUU MO Pa3IUYHBIM
mpu3HakaM (YHCIy M COCTaBy pearupyromidX BEIIeCTB, TEIIOBOMY 3(G(dEKTy peakium,
W3MEHEHUIO CTETICHEH OKUCIICHUSI YJIEMEHTOB, 00PAaTUMOCTH PEAKIUH, YUYACTUIO KaTaIl3aTopa);

c(OPMHUPOBAHHOCTh YMEHHIA COCTABIISATh YPAaBHEHHS PEAKUUN pa3IMYHBIX THIIOB, MTOJIHBIE
U COKpalll€HHBIE YpaBHEHMs peaKIMi MOHHOTO OOMEHA, YUUTHIBAsL YCIOBUS, IPU KOTOPHIX 3TH
peakiuu UAyT A0 KOHILIA;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJUTH PEAKIUH, TOATBEPKAAOIINE KAueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, pAaclo3HABaTh ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAaHMUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBaTh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEACTBOM COCTABIEHUS 3JEKTPOHHOr0 OanaHca ITUX PEAKIUL;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBHICUMOCTH CKOPOCTH XMMHUYECKON PEaKkIHH OT
pas3nuYHBIX (PAKTOPOB; XapakTep CMEIIEHUS XHMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aeiicTeus (mpunuui Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh XHMHUYECKHE TPOIECCHI, JEKallhue B
OCHOBE NPOMBIIUIEHHOTO TIOJYYSHHSI CEPHOM KHCIOTBI, aMMHaKa, a TaKkke C(OPMHUPOBAHHOCTH
MpecTaBiIeHU 00 OOMIMX HAyYHBIX MPHUHIMIAX M SKOJOTHYECKUX IMpoliIeMax XUMHUYECKOIO
ZPpOU3BOJICTBA,

c(OPMUPOBAHHOCTE yYMEHUW TPOBOAHUTE BBIYHCICHUS C HCIOJIR30BAHUEM TOHSATHS
«MaccoBasi JIOJisl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWA Ta30B MPH XUMHUYECKHX
peakuusx, Macchl BeniecTBa WM 00bEMa razoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
i 00BEMY ONHOTO M3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, TEMJIOBOTO 3¢deKra peakiuuu Ha
OCHOBE 3aKOHOB COXpPaHEHHUSI MACcChl BEILIECTB, IPEBPAIIEHUSI U COXPAHEHUsI YHEPTUH;

c(hOpPMHUPOBAHHOCTh YMECHHI COOJFOATH MpaBUiIa MOJIB30BAHUS XUMUYCCKOW TIOCYI0N U
J1a00paTOPHBIM 00OPYAOBAaHUEM, a TAK)KE MPaBHIa OOPAIICHHS C BEIMIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMH IO BBHITIOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH TJIAHUPOBATh U BBIMOJHATh XUMHYECKUNA AKCIEPHUMEHT
(pa3nokeHne MepoKcHJIa BOAOpPOJAa B MPHUCYTCTBUU KaTajiu3aTopa, OIpEAeJIeHUE Cpeibl
pPacTBOPOB BEIIECTB C MOMOIIBIO YHHBEPCATFHOTO MHINKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XWMHYECKOW pEaKIUH, peaklud HMOHHOTO OOMEeHa, KAaueCTBEHHbIE pEeaklnu Ha
cynbhar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHE SKCIIePUMEHTATBHBIX



3ajau mo TemMaM «Mertamis» U «Hemeramnasl») B COOTBETCTBUM C NpaBUIAMU TEXHHUKH
6€30MacHOCTH MpH 0OpAIIEHUH C BEIIECTBAMH U JIAOOPATOPHBIM 000pYyIOBAaHHUEM, PEACTABIATh
pe3ynbTaThl XUMHYECKOTO SKCHEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYFOIIHX
peakuuii 1 GopMyIMPOBATh BbIBO/BI HA OCHOBE ITUX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHMH KPUTHYECKU AHAIM3HPOBATH XUMHUECKYIO0 HH(POPMAIIHUIO,
MOJIy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpEICTBA MAacCOBOM KOMMyHUKauuu, MHTepHeT u
JPYTHX);

C(OPMHUPOBAHHOCTh YMCHMHA COOJIOAATh MpaBWJIa SKOJIOTMYECKHU 11eJIeCO00Pa3HOro
MOBEJICHUsI B OBITY W TPYIOBOH JAEATENBHOCTH B IENSAX COXPAHEHHUs CBOETO 3/10pOBbS H
OKpY arolled NpUpPOIHON cpesbl, 0OCO3HABaTh ONACHOCTb BO3ACHCTBMSI HA KMBbIE OPraHU3MBbI
OIIpeNIeNIEHHBIX BEIECTB, MOHUMas cMblca nokasarend [1/1K, noscHATs Ha mpuMepax crocoObl
YMEHBILECHUS U NIPEJOTBPALICHHS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YCIIOBEKA;

JUIs O0YyYarolUXCsl ¢ OrpPaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHSATH
3HaHHUA 00 OCHOBHBIX JOCTYIHBIX METO/AAX TO3HAHMS BEILIECTB M XUMUYECKHUX SIBJICHUI;

JUIL CIeNbIX W CHa0OBHIAMMX OOYYAIOUIMXCA: YMEHHE HCIONIb30BaTh peabedHO-
TOUYEUHYIO cUcTeMy oOo3HadeHui JI. bpaiing ans 3anucu XUMHUYECKUX (POPMYJI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koaun4yecTBO 4acoB DJIeKTPOHHbIE
Haumenosanue
n (undposbie)
pa3aesioB H TeM Kontpouabubl | IlpakTuyecku
/ Bcero o0pazoBaTelbHbIe
NMPOrpamMmbl e padoThbl e padoThI
n pecypcebl
Pa3zged 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM
[Ipenmer
OPTAHIAcCcron https://academy-
xumuu. Teopus
L1 N 3 0 0 content.apkpro.ru/lesson/
ol I; o a913d191-5¢ 1 e-4¢24-
P 5 ac02-efb16£a49f6a
coequHeHi A. M.
bytneposa
Uroro no pazneny 3
Paznen 2. YriaeBoaopoabl
https://academy-
IIpenensusbie
21 eB o ) 0 0 content.apkpro.ru/lesson/
' ZH”Z OROpOA 258ddc06-ec23-473¢-
KAaHBI
b3d7-ed82fcaddd02
Henpenenbhbie https://academy-
27 YIJIEBOJOPOIBL: 6 0 ) content.apkpro.ru/lesson/
' ATKEHbI, aJIKaJIUCHBI, 4038171e-4158-4bd1-
AIKAHBI ae98-18dc1¢fb9399
ADOMATIHECKIE https://academy-
2.3 rp 5 o 2 0 0 content.apkpro.ru/lesson/
YIIEBOAOPOR d86d7d00-d5b4-491d-




aded-c3ddal9feef4

[TpuponHsie
54 | VCTOTHHKH 3 ) https://lesson.edu.ru/04/1
' YIIIEBOJOPOIOB U HX 0
nepepaboTka
Hroro mo pazneny 13

Pa3zpgen 3. Kucsiopoaconep:xanue opranueckue coeJHHEHUs

https://academy-
content.apkpro.ru/lesson/
3.1 | Couptel. ®enon 3 0 54390 18b_7440-4b6E.
bf84-c04fa471694f
Anbneruel. https://academy-
10 Kap6oHoBEIe . 0 content.apkpro.ru/lesson/
) KHUCIOTEL. CIIOKHBIE 8664b319-0ba3-4945-
3¢hupbl b076-cb7ae5858b90
https://academy-
content.apkpro.ru/lesson/
3.3 | Vruesozl 3 ! 709ce43a-deb6-4281-
963b-01d2e212d4d0
Hroro no paszneny 13

Pa3znen 4. A3oTcoaep:kammu

€ OPraHuYeCKHuEe COCIUHCHUSA

https://academy-

AMUHEL
4.1 | AMHHOKHCIOTEI 3 0 content.apkpro.ru/lesson/
| BeJIKHO S 0c608a59-4c69-4481-
839¢-92051201b73¢
Hroro no paszeny 3




Pa3zpen S. BbicOKOMOJIEKY IsIpHbIE COCAUHECHUS

ITmacTMaccsl.

https://lesson.edu.ru/04/1

1 2
3 Kayuyku. Bonokna 0 0
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 2

[NPOTPAMME




TEMATHYECKPE IINTAHUPOBAHHUE

11 KJIIACC
Ne KosunuectBo 4yacos JJIEeKTPOHHbIE
HaumeHnoBanue
n (ungposBbie)
pa3/iesoB U TeM Kontpouabnbl | IlpakTuuecku
/ Bcero o0pazoBaTelbHbIe
NMPOrpamMmbl € padoThbl e padoThl
n pecypchl
Paspnen 1. Teopernueckue 0CHOBBI XUMUH
CrpoeHne aTOMOB.
Ilepronnueckuii 3aKOH
R [Tepuoaunueckas 3 0 0 https://lesson.edu.ru/04/
' CHUCTEMA XUMHUYECKHUX 10
anemenToB /. W.
MeneneeBa
https://1 .edu.ru/04/
1.2 | Xumuueckue peakiuu 6 1 1 ) ODS ESSOMLECLIL
Crpoenue BelecTna.
https://1 .edu.ru/04/
1.3 | Mmuoroo6pa3ue 4 0 0 ) ODS SSSORLECLI
BEIIIECTB -
https://lesson.edu.ru/04/
Hroro no pazneny 13 10
Pa3zpnen 2. Heopranunueckasi xumusi
https://1 .edu.ru/04
21| Meramin 6 0 | ttps://lesson.edu.ru/04/
10
https://1 .edu.ru/04
2.2 | Hemeramibl 9 1 1 : ODS /lesson.edu.ru/04/
73 CBs13b HEOPraHUYECKUX ) 0 0 https://lesson.edu.ru/04/

H OPTraHUYCCKUX

10




BCIICCTB

Hroro no pasaeny 17 }llgps://lcsson.cdu.ru/04/
Pasnen 3. Xumus u ’Ku3Hb —

3.1 | XuMus 1 KU3HB 4 kllg[ps://lesson.edu.ru/04/
Hroro no pazneny 4
OBUIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME




KanennapHo-temaTnyeckoe JIaHHPOBaHHE NIPOIPAaMMHOI0 MaTepuaJia no xumun B 10 kiacce

KoaunuecTBo 4acoB

Ne JJ1eKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoka Beer | Kontpoarnbl | IlpakTHyeck Homaunee sanate fata o0pa3oBaTejbHbIe pecypchl
0 e padoThbl ue padoTbl

1 |BBOAHBIN HHCTPYKTAXK MO 1 §1 ymp.5,6 https://academy-
Tb. Tlpenmer content.apkpro.ru/lesson/a9f3d191-
OpPTaHNYECKON XUMUH, ¢€ Sele-4e24-ac02-efb16fa4916a
BO3HHUKHOBEHUE, Pa3BUTHE
Y 3HaUCHHE

2 [Teopus ctpoeHus 1 §2 ynp.2,8 https://academy-
OpPraHUYECKHUX COCJIU- content.apkpro.ru/lesson/c935a58c-
Henuit A. M. Bytneposa, eé ab0e-4¢59-9dcf-20517ae4b52¢
OCHOBHBIE TTOJIOKEHHS

3 [IpencraBnenue o 1 3aIKCH B TETPATU https://academy-
KITacCU(UKALIUN content.apkpro.ru/lesson/726ee099-
OpPraHMYCCKHUX BEIICCTB. el1a9-410f-b8be-b4cb589aeadl
Howmenkiarypa
(cuctemaTuyeckas) u
TpUBHAJbHBIC HA3BAHUS
OpPraHUYECKHUX BCILCCTB

4 |AnkaHBI: COCTaB H 1 §3 ymp.7,8 https://academy-
CTPOCHUE, TOMOJIOTHUSCKHIA content.apkpro.ru/lesson/258ddc06-
pan ec23-473¢c-b3d7-ed82fcaddd02

5 MertaH 1 3TaH — 1 3arucH B TeTpaau; cTp.33 https://academy-
npocreifie ymp.12 content.apkpro.ru/lesson/258ddc06-
TIPEJICTABUTENN AIKAHOB ec23-473¢c-b3d7-ed82fcaddd02

6 1 §4 ymp.7 https://academy-

AJIKEHBI: COCTaB U
CTPOEHHE, CBOKCTBA

content.apkpro.ru/lesson/4038171e-

4158-4bd1-ae98-18dc1c¢tb9399




7  [OTUiEH U NPONUJIEH — 3aIMCH B TETPaIH ; cTp.41 https://lesson.edu.ru/04/10
MPOCTEUILINE ymp.4
TIPEICTABUTENN AIIKEHOB
8 [lpaktuueckas padora Ne 1. MOBTOPUTH §4 https://academy-
«Ilonmy4yeHnue sTHIICHA U content.apkpro.ru/lesson/53¢d2379-
W3YYCHHUE €TI0 CBOMCTBY 2a45-43b1-9167-7ebcdat03cel
9 |Ankanuensl. byraguen-1,3 §5 ynp.4 https://lesson.edu.ru/04/10
u MeTunOyTaaueH-1,3.
[lonyuenue
CUHTETUYECKOTO Kay4yKa U
PC3UHBI
10 |AJKHHBI: COCTaB U §6 ymp.4 https://lesson.edu.ru/04/10
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTUYECKUHN DS,
AlleTUIIEH — MpOCTeNIIniA
MPEICTABUTEIb AKHHOB
11 Beraucienus no 3aJlaHue B TETPAIH https://academy-
YPaBHEHHIO XUMUYECKOM content.apkpro.ru/lesson/7dada027-
peakuuu 8448-418f-b416-fbaledd4ab6d
12 |ApeHbl: 6€H301 U TOIYOIL. §7 ynp.4 https://academy-
TOKCMYHOCTH apCHOB content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feet4
13 [emernueckas cBs3b 3aJaHue B TETPAIN https://lesson.edu.ru/04/10
YTIIEBOJOPOIOB,
MIPUHAISKAIIAX K
pa3IMYHBIM KJIaccam
14 |[[IpupoaHble HCTOUHUKH §8 ymp.6,7 https://lesson.edu.ru/04/10

YIJIEBOIOPOIOB:
MPUPOAHBIN ra3 U
MOy THBIE HE(TSAHBIE ra3bl,

HE(PTb U NPOAYKTHI €&




nepepadoTKu

15 |O606wmenue u MOBTOPHTH § 1-8 https://lesson.edu.ru/04/10
cUCTeMaTHU3allys 3HAHUH 110
pazneny «YTIeBOI0pOIbD»

16 KonTtpoabHas paborta Nel https://lesson.edu.ru/04/10
10 paszety
«YTIeBOIOPOIBI»

17 |AHanu3 KOHTPOJIbHOU https://academy-
pabotsl. IIpenenbubie §9 c1p.63-72 ynp.8.9; content.apkpro.ru/lesson/5439¢18b-
OJTHOATOMHBIE CIIMPTEI: npuioxenue 5 crp.186 7440-4b6{-bf84-c04fa471694f
METaHOJ U 3TaHOJI.
BonoponHas cBsA3b

18 MHOroaToMHbIE CIIUPTHI: §9 1o xonua ymp.11,12 https://academy-
STUJICHTJIUKOJIb U TIUIEPUH content.apkpro.ru/lesson/461aa9c8-

c0ef-4827-a8e5-d12a0bedc826

19 |®enon: crpoeHne §10 ynp.4 https://academy-
MOJICKYJIBI, PU3NICCKUE H content.apkpro.ru/lesson/649883b8-
XUMHYECKHE CBOIMCTBA, 7¢51-4£16-896e-10a2278b08 1
pUMeHEeHNE

20 |Anbaeruasr: §11 ynp.6; nprtoxenne https://academy-
(dhopManbaeTua u 6 cTp.186 content.apkpro.ru/lesson/8664b319-
aneTagbaerul. ALCTOH 0ba3-4945-b076-cb7ae5858b90

21 |OaHOOCHOBHBIE §12 ymp.6,8; https://academy-
npesiebHble KapOOHOBBIE npunoxxenue 7 ctp.187 content.apkpro.ru/lesson/b4feaa04-
KHUCIIOTHI: MypaBbHHAS U 3438-4b57-a3ec-ba0f9fe63c0d
YKCYyCHast

22 [Tlpaktuyeckas pabora Ne 2. MOBTOPUTH §12 https://academy-

«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7etba8b98cdb




23

CreapuHOBas MU OJIEMHOBAs
KHUCJIOTBI, KaK
MPEACTAaBUTENHN BBICIIUX
KapOOHOBBIX KUCIIOT

3allUCH B TETpay, cTp.92
yrp.10

https://lesson.edu.ru/04/10

24

Mpbl1a KaKk COJIM BBICIIMX
KapOOHOBBIX KHCIIOT, UX
MoIOlIee ACHCTBUE

§13 c1p.97-99 ynp.7,8

https://lesson.edu.ru/04/10

25

CrnoxHbIe 3()HUPBI KaK
MPOU3BOJIHBIC KAPOOHOBBIX
KUACITOT. JKUpBI: THIpOIH3,
NMpPUMEHCHHE,
OuosoruvecKas poJib
YKHPOB

§13 ynp.10,11

https://academy-

content.apkpro.ru/lesson/71ac432-

a0d4-4945-a0eb-1e59c¢d5f4dof

26

VYTIIeBOABI: COCTaB,
KJ1acCUpUKaIus.
Baxueimne
MPeICTaBUTENN: TJIF0K034,
bpykTo3a, caxaposa

§14 ynp.9

https://academy-

content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

27

Kpaxman u 1iemirono3a kak
MIPUPOIHBIC TOTUMEPHI

§15 ynp.7

https://lesson.edu.ru/04/10

28

O0o0061IcHNE 1
CUCTEMAaTH3aIMs 3HAHUH 110
pasneny
«Kucnopopaconepxkaiue
OpraHUYeCKHe
COCIUHCHUS

MOBTOPUTH §9-15

https://lesson.edu.ru/04/10

29

Kontposnbnas padota No2
0 pazzeny
«Kucnopojacoaepxkaiiue

OpPraHu4eCKUC

https://lesson.edu.ru/04/10




COEIMHCHUS

30 |AHanu3 KOHTPOJBHOM 1 §16 ymp.6 https://academy-
pa®oThl. AMUHBI: content.apkpro.ru/lesson/0c608a59-
METUJIAMUH U aHUJIUH 4c69-4481-839e¢-9205f201b73e

31 |AMHHOKHCIIOTBI KaK 1 §17 ctp.122-125 ynp.10 https://academy-
aM(pOTEpHbIE OPraHUYECKHE content.apkpro.ru/lesson/c2{2{3d7-
COCIMHCHMUS, UX 43d1-4873-ace0-78eca6009628
OHoI0rHYecKoe 3HAUCHHE.
Ilenrtuanl

32 |benku Kak MpUpOAHbBIE 1 §17 no xonua ynp.11 https://academy-
BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2{2f3d7-
COCAMHEHUS 43d1-4873-ace0-78eca6009628

33 (OCHOBHBIE IOHSATUS XUMUH 1 §21 ymp.1-3 https://lesson.edu.ru/04/10
BBICOKOMOJICKYIISIPHBIX
CcOeIUHEHNN
OCHOBHBIE METOJIBI CHHTE3a | | https://lesson.edu.ru/04/10

34 [PPICOKOMONCKYIAPHBIX
coenmHeHni. IlnacTMaccel,
KaydyKH, BOJIOKHA

OBILEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME




KanennapHo-temaTndeckoe JIaHHPOBaHHE NIPOIPAMMHOI0 MaTepHuaJia o xumum B 11 kiacce

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtpoJbHbie

IIpakTHYeckue

padoThI padoTsbl

Jlomaminee
3aJaHue

Jlara

DJIeKTpOHHbIe HUGPOB.
o0pa3oBaTe/IbHbIE

pecypcsl

BBoanslii nncTpykTax no Th.
XHUMHUYECKUH 3JIEMEHT. ATOM.
DneKTpoHHas KOH(UTYpanus
aTOMOB

§1 ynp.8

https://lesson.edu.ru/04/1

[lepuonnueckuii 3akoH 1
[lepnonunueckas cucrema
XUMUYECKUX diemMeHToB /1. Y.
MeneneeBa, UX CBS3b C
COBPEMEHHOH TEOpUEH CTPOCHUS
aToMOB

§2 crp.13-20
ymp.7,8

https://lesson.edu.ru/04/1

3aKOHOMEPHOCTH U3MEHEHHS
CBOMCTB XUMHYECKUX DJIEMEHTOB
U X COEJIMHEHU MO TPyMIaM 1
nepuoaaM. 3HaUCHUE
MEePUOINYECKOT0 3aKOHA U
CHCTEMBbI XMMHUYECKUX
anemenToB .M. MenneneeBa B
Pa3BUTUU HAYKHU

§2 1o koHua ynp.9

https://lesson.edu.ru/04/1:

CrpoeHue BeniecTsa.
XuMHUYEeCKas CBsI3b, €€ BUJBI,
MEXaHH3MBbI 00pa30BaHUS
KOBAQJIEHTHOM CBSI3U.
Bonoponnas cBs3p

§3-6

https://lesson.edu.ru/04/1




BaneHTHOCTD.
DNEeKTPOOTPULIATEITLHOCTb.
Crenenb okuciieHus. BemecrtBa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

3aIluCu B TETpaau

https://lesson.edu.ru/04/1

[TonsiTne 0 nUCnEpCHbBIX
cucteMax. VIcTuHHEIC U
KOJUJTIOUHBIE PACTBOPBHI.
MaccoBas 101 BelecTBa B
pacTBope

§11 yop.10; §12
ctp.107; ymp.5,6

https://lesson.edu.ru/04/1

Knaccudukanus n
HOMEHKJIaTypa HEOPTaHMIECKNX
coequueHni. I'eneTnyeckas
CBSI3b HEOPTAaHUYECKHUX BEIECTB,
Pa3JIMYHBIX KJIACCOB

3alaHUC B TCTpaau

https://lesson.edu.ru/04/1

Knaccudukanus XuMHIeCKUX
peaKkurii B HEOPraHUYECKON U
OpraHUYeCKOU XMMUHU. 3aKOH
COXpaHEHHMSI MaCChl BEILIECTB;
3aKOH COXPaHCHHUS U
MIPEeBpALICHUS SHEPTUU TIPU
XUMHYECKUX PEaKIIUIX

§13 ynp.6; §14
yip.6,9

https://lesson.edu.ru/04/1

Ckopoctb peakiuu. OOpaTuMele
peakuuu. XuMU4eCcKoe
paBHOBECHC

§15 ynp.11; §16
yp.6

https://lesson.edu.ru/04/1

10

ITpakTnueckast pabora Ne 1.
«BnustHIE pa3uYHbBIX (aKTOPOB
Ha CKOPOCTh XUMUYECKOM
peakuum»

moBTOpUTH §15,16

https://lesson.edu.ru/04/1




11

DNEKTPONIUTHYCCKAS
nucconumarms. IToasatue o
BOJIOpOAHOM ToKa3zatese (pH)
pactBopa. Peakiimm noHHOTO
oOmeHa. I'maponus
OpraHNYecKHuX 1
HEOPraHMYECKUX BEIEeCTB

§17ymp.10; §18
ymp.7

https://lesson.edu.ru/04/1

12

OKHUCIHUTENHHO-
BOCCTAaHOBUTEJIbHBIE PEAKITHH.
[Tonsitue 06 anexkTponuse
pacIuIaBoOB U PacTBOPOB COJIEH.
O06o00111eH1e U CHCTeMAaTHU3aIHS
3HAHUU 10 pasaeiy
«TeopeTnueckre OCHOBBI
XUMHUN»

§19 ymp.7;
noBTOpUTH §1-18

https://lesson.edu.ru/04/1

13

Konrpomnbnas padora Nel no
pazaeny «Teopetnueckue
OCHOBBI XUMHUI»

https://lesson.edu.ru/04/1:

14

AHanM3 KOHTPOIBHOM pabOTHI.
MerTanbl, X MOJI0KECHHE B
ITepnonuueckoli cucreme
XUMUYECKUX dieMeHToB /1. Y.
MenieneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0uIue
(u3HYECKre CBOMCTBA METAILIOB

§20 ctp.164;
3aIuCH

https://lesson.edu.ru/04/1

15

CrinaBel METaJIIOB.
DNEKTPOXUMHUYECKHUN PsJL
HaIpsHKEHUN METaJUIOB

§20 ctp.167

https://lesson.edu.ru/04/1:




16

XUMHYECKHE CBOMCTBA
BOKHEWIINX METAIUIOB (HATPHIA,
KaJIni, KaJIbIINHM, MarHuH,
AJFOMUHUN) U UX COETMHEHUIN

§20 ymp.5

https://lesson.edu.ru/04/1

17

XHUMHUYECKHE CBOMCTBA ITMHKA,
JKene3a U UX COCIUHCHUN

3aMucCu B TCTpaau

https://lesson.edu.ru/04/1

18

XUMHYECKHE CBOWCTBA XpOMa,
MEIM U UX COEAMHEHUN

3aIlUCU B TCTpaau

https://lesson.edu.ru/04/1

19

[TpakTrdeckas padorta Ne 2.
"Pemenune sKkCriepuMeHTaIbHbIX
3aja4 no TeMe « MeTamin"

noBTOpUTH §20

https://lesson.edu.ru/04/1

20

HeMeTaHHBI, HUX ITOJIOKCHHUC B
ITepnonnueckoii cucreme
XuMu4deckux anmemenToB J. H.
MeHnneneeBa 1 0COOEHHOCTH
CTPOCHHMS aTOMOB

3aIlMCH B TETpaau

https://lesson.edu.ru/04/1

21

DuU3NYECKUE CBOKCTBA
HEMETAJIOB. AJUIOTpONuUs
HEMETAJIJIOB (Ha MpuUMepe
KHCJIOpOJIa, cepbl, hochopa u
yriaepoja)

§21 ymp.6,7

https://lesson.edu.ru/04/1

22

XUMHUYECKHUE CBOMCTBA rajiore-
HOB, CEpbI U UX COCAUHEHHI

3alaHUEC B TCTpaau

https://lesson.edu.ru/04/1

23

XHUMHYECKHE CBOICTBA a30Ta,
dbocdopa u UxX coeqMHEHHIA

3alaHueC B TCTpaan

https://lesson.edu.ru/04/1:

24

XHUMUYECKUE CBOMCTBA yTJIE-
poa, KpEMHHMS U UX COEAMHEHUM.

3a/JaHUEC B TCTpaan

https://lesson.edu.ru/04/1




25

[IpuMeHeHne BaxKHENIINX
HEMETAJIJIOB U UX COSAMHEHUN

CO00IIEHNI

https://lesson.edu.ru/04/1

26

[TpakTuyeckas padora Ne 3.
«Pemenune 3xciepMMeHTATBHBIX
3aj1a4 no reme "Hemeramnsr"»

OBTOPUTH §21

https://lesson.edu.ru/04/1:

27

O00011IEHNE U CUCTEMATHU3AIUS
3HAHHUI 110 TeMaM: «MeTaIel,
«HemeTramiery. Beruuciienus mo
yYpaBHEHUSM XUMHUECKHUX
peakiuii 1 TepMOXUMHUIECKHE
pacd€Thl

MIOBTOPUTH
§20,21, 3anucu

https://lesson.edu.ru/04/1

28

Konrtponbnas pabora Ne2 mo
TeMaM «MeTtaiely) U
«HemeTamien

29

AHaM3 KOHTPOJIBHOM paboTHI.
Heoprannueckue u
OpPraHN4YeCcKHe KUCIIOTHI.
Heopranuueckue u
OpraHn4ecKue OCHOBAHUS

§22 ynp.4; §23
ynp.8

https://lesson.edu.ru/04/1

30

AMdoTepHbIe HEOPTaHUIECKUE
Y OPraHUYCCKUE COCTUHCHMUS.
I'eneTnueckas cBs3b
HEOPraHUYECKUX U
OpraHMYeCKHUX BEIIECTB

§25 ynp.7

https://lesson.edu.ru/04/1

31

Poine xumuu B odecrieueHNH
SKOJIOTHYCCKOM,
OHEPreTUYECKON U NMUILIEBOM
0€301acHOCTH, Pa3BUTUHI
MeULIHBI

Cco001LIIEeHUS

https://lesson.edu.ru/04/1




32 | Ilpexacrasnenus o6 oOmmx 1 c1p.205-210 https://lesson.edu.ru/04/1
HAyYHBIX TIPHHIIATIAX
MTPOMBIIIIIICHHOTO TIOJTyYeHUS
Ba)KHEHINX BEIIECTB

33 | YenoBek B MHpE BEIIECTB U 1 Ipe3eHTalH https://lesson.edu.ru/04/1
MaTEpHUAJIOB

34 | XuMHS ¥ 3J0pOBbE YEIIOBEKA 1 https://lesson.edu.ru/04/1

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




YYEBHO-METOJNMYECKOE OBECIMEYEHHUE OFPA3OBATEJILHOTO
MPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS OBYYAIOLEI'OCS

Xumus, 10 xnace/ I'adbpuernsin O.C., OctpoymoB W.I'., Cnankos C.A., AkiiioHepHoe
obmectBo «M3narenscTBO «IIpocBemenne»,2021 r
Xumus, 11 xnace/ T'abpuensia O.C., Octpoymos W.I'., Cnagkos C.A., AKITMOHEPHOE
obmrectBo «3marenscTBo «IIpocBemenne»,2021r.

METOANMYECKHUE MATEPUAJIBI U151 YAUTEJIA

Xumusi(6a30BbIil ypoBeHb).Peanuzanust 00pa3oBaHus: METOJUYECKOE TTOCOOUE AJI YUUTENS
/ KaBepuna A. A., [lnuyruna I'.B.; nox pen.I'. B. [Tuuyrunoii. M. : ®I'BHY «MHCcTUTYT
cTpareruu pasputusa odopaszosanus PAO», 2022 81 c.:u.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://edsoo.ru/rabochie-programmy/



