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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeIHEro 001ero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbpHOro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPAMMBI, U OCHOBHBIX MOJOXeHUH «CTpaTerun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MporpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIen
CTpaTeruyl 0OydeHUs, BOCIIUTAHUS U PA3BUTHUSA O0YJarOIIUXCS CPEACTBAMU y4eOHOTO IpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHLEMNTYajbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXKaHMs, pEe3yJbTaToB OOy4deHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXKHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM cHUCTEME XMMHMYECKOTO O00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKEe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U
npUpoOaHOI cpene. Peanusyercs xuMmuyeckoe o0pa3oBaHUE 00YYAIOMIMXCS HA YPOBHE CPEIHETO
o0uiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpeaMera «XUMHUS», COJAEpKaHUE U IOCTPOCHHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM CcHenu(puKH HAyKd XHMHH, €
3HA4YEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUM, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPeICTaBIEeHUS
00 OKpYy’KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUs BEUIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MHUpa, OCO3ZHAHMS B3aUMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HayKaMH, XUMHS —CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obuiectBa. CoBpeMeHHas XMMHS KaK HayKa CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHUe IMOoOAJbHBIX MPOOJIeM yCTOMYMBOIO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/I0POBbSI.

B cootBercTBMM ¢ OOHMIMMHU MENSIMH W TPUHIUNAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTAaHWYECKON XUMUH (C BKITIOYCHUEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMBbI 3HAHUN
IpH W3YYCHUU TpeaMeTa o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» U «O0mas 1 HeopraHudeckas
XUMUS» ¢(HOpPMHUpPOBAHA B MPOTPaAMME IO XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuaia W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHMEM 3HAHUU Ha
onpeAeiEHHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUS OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHU IOJTYYaroT
pa3BuTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS IEpBOHAYAIBHBIC
MIPEACTABJICHHUS O XMMUYECKOMN CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS pacCcMaTpUBaeTCs
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHHUs TEOPETUUYECKHH MaTrepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUsD» OOYJAIOIIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATh
3HAYCHHE TICPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTUYECKHX ITO3HIIHH,
IyO)Ke MOHSATh HCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUs
jononHsaercss B Kypcax 10 wum 11 kiaccoB naieMeHTaMu  COJAEpKAaHUS, HMMEIUUMU
KYJIbTYPOJIOTHYECKUA M TPHUKIAJAHOW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOoOIeMax, CBI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh MH(DOPMAIIMIO U MPUMEHSTHh €€ NJIsi TOMOJTHEHUSI 3HAHUHN, pereHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxanue
yueOHOoro mpeamMera « XUMHS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (JOPMUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI /Ui TOHUMaHUs (HUITOCOPCKUX MM, TaKMX KaK:
MaTepUaIbHOE €MHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPa, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUMN MEXIy HOBBIMU (paKTaMHU M TEOPETHUUECKUMHU MPEANOCHUTKAMU,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUS HOBBIX TEXHOJIOTHI H MaTepHaJIOB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHS W COIMUAIM3AIMH OOYYarOIIUXCS
MNPUHATBIE MNPOrpPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHHUIO COJEpPKaHUS U MOCTPOEHUS
npeaMeTa TpeIycMaTpuBaoT (GOPMHUPOBAHNUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, IMOUCKa, aHAIN3a 1
o0paboTku uHPOpPMAIUU, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
HCCICA0BATECILCKOM JCITESAHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTtuke npenogaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, NpU  ONPEACICHUM  COJAEP)KaTebHON
XapaKTEepUCTUKU LeJleld M3y4eHHs IpeAMETa HalpaBiICHUEM IE€PBOCTEIIEHHON 3HAYMMOCTU
TPaAMLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak obiactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEesATeNIbHOCTH YelOBeKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OIIPEEIICHUIO LIEJIe N3YUEHHUS [IPEIMETA SIBJISIETCSI BIIOJIHE OIIPAB/IAHHBIM.

CornacHO NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS mpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KakK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYyYHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
¢dyHaaMeHTanbHbIe 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMHUECKHUX SIBJICHUW, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUWEM W
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHasi XapaKTepUCTUKA LIeTeil U 3a7a4 U3y4eHHUs MpeaMeTa B
IIporpaMMe 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJAaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi oOyueHwus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMCHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEabHON KHU3HU I PEIICHHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM TpU U3YYEHHH TMpeaMeTa «XUMHS» JOMUHUpYIOLIee 3HAuYeHHE
PUOOPETAIOT TaKue 1IeNU U 331a4H, KakK:

ajanTauus 0oOydYaloIIMXCS K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE HHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX C BEMICCTBAMH U UX PUMCHCHHEM;

dopMupoBaHue Yy O0OyYaroImMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE [T PAa3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUs PoOIieM,
MOWCKa, aHaliu3a U 00paboTku WHGPOpPMAIH, HEOOXOIMMBIX JUIS TPUOOpPETEHHS OIbITa
JEeSTEIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIMSHUS BEUIECTB U XUMHUYECKUX MPOIIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJaromuxcs: CrIocoOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaln3a yueOHOU U HAyYHO-TOMYyIIpHONU WH(DOPMALIUA XUMHUYECKOTO
COJIEp/KaHuUs;



(dbopMHpOBaHUE U PA3BUTHE y O0OYUYAIOIINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIUICHHS,
HaOJII0AaTENIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYaromuxcs YOeKIEHHOCTH B T'yMaHUCTHYECKOW HAIpaBICHHOCTH
XUMHH, ©€ BaXHOW pOMM B  PEHNICHHH IIIOOAJbHBIX  MPOOJIIEM  paIlOHAILHOTO
OPUPOONOIB30BAHNSA, TOMOJHEHNUS SHEPreTHYECKUX PECypcoB M COXPAHEHHs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJIBL30BAHMS MOJYYCHHBIX 3HAHUH JUIS IPHHSATHUS
IPaMOTHBIX PEIICHUH B CUTYAIIHSIX, CBSI3aHHBIX C XUMHUYECKHUMH SIBJICHUSIMHU.

B yueOHOM maHe cpemHero obOmero o0pa3oBaHUs HpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHIY.

OO01mee 9nciio 9acoB, OTBEACHHBIX U M3YYCHUsT XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 vyacoB: B 10 kmacce — 34 vaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus CTpOeHUs: opraHnyeckux coequHennii A. M. bytneposa,
e€ OocHOBHbIe NONOXKEeHUA. CTpyKTypHble (OpMyJbl OpPraHMYECKHUX BellecTB. lomouorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBS3H.

[lpencraBaenne o  kiaccuukanuum — OopraHudeckux — BemiectB.  Homenkmarypa
OpraHMYECKUX COEIMHEHUN (cucTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIECH KIIACCOB OPraHU4YECKUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U MX IPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJEHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IIaBjieHUe, O0yIJIMBaHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Meran um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKUE M XMMHMUYECKHE CBOICTBa (peakuUuy 3aMelIeHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI pALl. DTUIEH U IPONWIEH — NPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHS,
raJIOr€HUPOBAHMUSL, THIPATalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTpPOECHMS, TOMOJOTMYECKHI psii. ALETUIEH —
NPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMUYECKUE CBOWCTBA
(peakiuy ruIpupOBaHUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE U XHMHYECKHE CBOWCTBa (peakLuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M HpUMEHEeHue. Tonyon: cocmas, cmpoeuue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPO0B. [IpuponHbIil ra3 U nomnyTHble He(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPeroHka, KpPEeKUHT
(TepMHUYECKHi, KaTaTUTHYeCKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroib ¥ MPOYyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAIbHbIE METObl U3YYEHUS BEIIECTB M HUX MPEBPALIECHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KayduykoB W pe3uHbl, koyutekun «HedTe» u «Yroap», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIEHHE MNPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WJIU IPOAYKTOB PEAKIINH).

Kuciopoacoaep:kamme oprannyeckue coe{uHeHUs




[IpenenbHble OAHOATOMHBIE CHUPTHI. MeTaHON U STaHON: CTpoeHue, (Gu3NYecKue u
XMMHUYECKHE CBOWMCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEeKa.

MHoroaromMHbie CHUPTHI. IJTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STUJICHIJIUKOJIS.

@DeHo: CTpOeHHE MOJEKYJbl, (QU3NYecKue U XHUMHUYECKUe CBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenue Qenona.

Anpnerungpl M Kemouwvl. DopManbIeruj, aueTaubAeTHI: CTpoeHue, (Quznueckue u
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
MOJIy4YEHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoecHHE, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJTacca KHCIIOT, PEaKIus
stepudukanmu), MoiyueHue u mpuMmeHeHue. (CTeaprHOBas M OJEMHOBas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupos. [Ipumenenue xxupoB. bruonoruueckas poib KHPOB.

YrneBoabl: cocTas, KiaccupuUKalus yrieBoI0B (MOHO-, TU- U MoiKucaxapuisl). [ moko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOCHHS MOJIEKYJbI, (PU3NYECKHE M XHUMHYECKHE
cBoicTBa (B3aumopeictBue ¢ ruapokcugom Menu(Il), okucieHne amMMuUadyHBIM PACTBOPOM
okcugma cepebpa(l), BoccraHOBiIeHWE, OpOKCHUE TIIIOKO3bI), HAxXOXJIECHHE B MPHUPOJE,
npuUMeHeHue, ouonorunueckas poib. DotocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BL.

Kpaxman u nemnono3a kak npupojHble noaumepsl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs PeaKkIus C HOJA0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJroIeHue W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHEe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3auMopelcTBUe MuuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuna cepebpa(l) u runpokcunom wmenu(Il), B3aumoneiicTBue
KpaxMaja C MOJOM), MHpPOBEAECHUE TMPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
amuHOKuUCIOT. [lenTumsl.

benky kak nmpupoaHbIE BBICOKOMOJEKYIspHbIe coequHeHus. [lepBuunas, BTOpuYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
Ka4eCTBEHHbIE pEaKIMH Ha OeNKH.



DKCrepuMEHTAIbHBIE METOJIbl M3YUEHHUsl BEIIECTB M WX MpEeBpalleHHil: HAOIIOJeHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IpPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3AllUU, CPeAHsAs MOJeKynsapHas Macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
o0Opa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ IPU M3Y4YE€HHMM opraHmdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4YE€pe3 HCIOJb30BaHHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAY4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCUPHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIeCTB B OpraHuszme, (HOTOCHUHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OETIKU, YIIIEBObI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKUE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XuMUYecKud dneMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs O0OJIOYKA.
DHepreTuyeckue ypoBHHU, OypOBHH. ATOMHBIE OpOHTaNH, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aToMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XuMuueckux osnemeHtos J[. H.
MenpneneeBa. CBs3pb nepUOAUYECKOTO 3akoHa U Ilepuoanyeckoil CHCTEMBI XHUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYIIAaM U Nepruoaam. 3HauYeHuEe NEePUOIMYECKOr0 3aKOHA B Pa3BUTHHU HAyKH.

Crpoenue BemiecTBa. XHMHUUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJIEHTHAas
HETOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpooTpULaTeNbHOCTh. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJJIOWIHBIE pacTBOpbL. MaccoBas 10s
BEILECTBA B pacTBOPE.

Knaccugpukanuss Heopranumyecknx coequHeHuil. HomeHkiaTypa  HEOpPraHWYeCKHX
BEILECTB. ['€eHeTHuyeckass CBs3b HEOPraHWYECKUX BEIIECTB, NPUHAMICKANIUX K PA3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Kimaccudukanus XUMUYECKHX peakuuid B HEOPraHUYeCKOW Hu
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4yHbIX (pakTopoB. OOpaTuMble pEaKlUu.
Xumnueckoe paBHoBecue. DakTOpbl, BIUAIOIINE HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnexrponauTnueckas auccouuanus. CuiibHble M cialble 31eKTpoiuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHUsI BEIIECTB M WX IMPEBpAIICHUN: JEMOHCTpPALIUS
tabmun «llepuoguyeckas cucrema xumuueckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoJielel KPUCTAJUIMUECKUX pPeméToK, HaOJII0AeHHEe | ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/IoKEHHE IEPOKCUAA BOJIOPOAAa B MPUCYTCTBHHM KaTaiau3aTopa,
OIIPENIEIICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAKTUUECKON paboThl «BnusHue pa3inyHblx (AKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEaAKLIH.

PacuéTHrble 3amaumn.

PacuéTpl o ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM ITOHATHS «MACCOBas IOJISI BEIIECTBAY.

Heopranunveckasi Xumus

Hemeramnsl. Ilonoxxenune HemeramnoB B llepuogmyeckoil cucTeME XMUMHUYECKUX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI atoMoB. (Du3HuUecCKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MPUMEpPE KUCIopoa, cepbl, hochopa u yriiepoaa).

XYUMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yraepojaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJIOPOIHBIX
COEJIMHEHUN ).

[IprMeHeHne Ba)XKHENIINX HEMETAJUIOB U UX COECIMHEHHM.

Meramnel. [lonoxenne meraiios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 000JOYEK aToOMOB MeTayuioB. OOmue
¢uznyeckue cBoiicTBa MeTayioB. CIulaBbl METAIOB. DJIEKTPOXMMHMUECKUN Pl HANpsKEeHUI
METaJIOB.

XVMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaluii, KaiblMid, MarHui,
ATIOMUHHH, IUHK, XPOM, KeJle30, MEJIb) U UX COCTUHEHHIA.

O61mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHrne MeTanaoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJBl H3yYEHHs BEUIECTB M HUX NPEBPAILCHHUI: HW3y4eHHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIBHBIX
3aa4, HaONIOJICHHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX M JTA0OpaTOPHBIX  OIBITOB



(B3aMMOAEHCTBUE THIPOKCUAA ATIOMUHHS C pacTBOpPaMHU KHCIOT M ILENO4Yel, KauyeCTBEHHbIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOrO M3 y4yacCTBYIOUIMX B pEakIMM BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHnu SKOJIOTMUECKOM, SHEPreTHYeCKOl 1 MUILEeBOM Oe30macHoCTH,
pasBuTun MenuuuHbl. lIoHATHE O Hay4yHBIX METOJAxX IIO3HAHUS BEILECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus 00 OOmIMX HAayyHBIX MNPUHIUIAX [POMBIIUIEHHOTO —IOJIyYEHHS
BAXHEHILNX BEILECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MAaTepHalIbI,
KOHCTPYKLMOHHBIE MaTEepHUalIbl, KPACKH, CTEKJIO, KEepaMHKa, MaTepuaibl Ui DJJICKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHHUSI.

XUMHS U 3[0pOBbE 4YEJIOBEKA: NPAaBHJIa HCIOJb30BAaHUA JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XMMUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€H NMpU U3y4EHUH OOILEl M HEOPraHUYECKOH XMMHHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHSATHH,
TaK U HNOHSTHUMH, ABJISAIOUIMXCA CUCTEMHBIMU JJIS OTIENBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAy4HbIM (akT, THUHoTe3a, 3aKOH, TEOpus,
aHanu3,  CHHTe3,  Kiaccupukauus,  MEepUOAUYHOCTb,  HAOJIIOJICHHE,  HKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBJIICHNUE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOII,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUN YPOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBA, (U3NUECKHUE BEIMYMHBI U €IMHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: knerka, OpraHu3M, 3KOocHCTeMa, Ouocdepa, Makpo- M MHKPOIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOIIIMBO, PECYPCHI.

Texnoorus: XUMUYECKas IIPOMBILIIEHHOCTb, MeTaJuLyprus, IIPOU3BOACTBO
CTPOUTEIIBHBIX MaTepHalloB, CENBbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, MUILIEBas
IPOMBIIIIEHHOCTh, (apMaleBTUYecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPEnaparoB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpHUAIIOB, JIEKTPOHHASI IPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YaOMIMMUCS
OporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
Hay4Hno-meTronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IporpaMM CpeAaHero o01ero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3ybTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYaIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTHYHOCTH — IOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPAaJULMNA 0a30BOM HAYKU XMUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYArOIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHUCTEME XHUMHYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOH KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIMHCTBE
y4eOHOI M BOCHIUTATEIbHOM JEATEIIBHOCTM B COOTBETCTBMM C T'YMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH U TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS
JUYHOCTH 00Y4YaIOLIUXCS.

JIMYHOCTHBIE Pe3yibTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMHUPOBAHHOCTh
OTbITa TIO3HABATEIBHOM M TPAKTHYECKOW MJEATEIBHOCTH OOYYAIOMIMXCS 10 pealn3alnuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

OCO3HaHMsI O0YYAIOLIMMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM Y4eOHBIX MPOEKTOB,
pemeHnn y4eOHBIX ¥ TO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY H apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA:

[IEHHOCTHOTO OTHOMIICHUSI K HMCTOPUYECKOMY W HAYYHOMY HACJICIUI0 OTEYECTBEHHOMN
XUMHU;

yBa)KEHHsI K IpoIeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NPUMEHEHUS
XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh pe3yJbTaT UINTENIbHBIX HAOI0JICHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSTHHOTO TPYAa YUEHBIX U IPAKTHKOB,;



UHTEpECa M II03HABATEJIBHBIX MOTHBOB B IIOJYYEHUH U IOCIEAYIOLIEM aHaIU3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUs, STUUECKOIO IOBEICHMS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYyallMd, CBS3aHHbIE C XHWMHUYECKHMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHWE M IIOCTYNKM CBOMX TOBapuIlEH C NO3MLUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUNA ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro olpas3a KHU3HH, HEO0O0XOIAWMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MIpaBUI OE€30MacHOr0 OOpalleHUsl C BEIIEeCTBAMH B OBITY, ITOBCEIHEBHOMN
YKU3HU U B TPYZIOBOM 1€ TENbHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0O€30IacHOIO
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI U HENpPUATHS BPEAHBIX NpPUBbIUEK (YHOTpeOJEeHUs aJIKOIOoJIs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEILCKOW JeSITEeIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUWU MPAKTUYECKUX 337ad COLMAIBHOU
HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO MpOo(deccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUsI K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH €SI TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpaeKTOpuM oOOpa3oBaHMs,
Oyaymeit npodeccuu U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XHUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rMYecKOro BOCIMTAHUA:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH MCHOJIb30BAaHUS TOCTUKEHUI XUMUM ISl PEIIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS IEHCTBHI, NPUHOCAIIMX BpEel OKPYXarolled NPUpPOIHOHN cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEIACTBUS MpPeITpUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJIM4YUS PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJIBTYphI, OIBITA
JEATENIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMAIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOATH UAEOIOTHH XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;



NOHMMAHUS CHENU(PUKH XMMHUM KaK HayKH, OCO3HaHUS €€ ponu B (POpMHUPOBAHUU
paIMOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaIOIIEeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHny TpobiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIi COBPEMEHHON UMBUJIM3ALUMU: B €&
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXHOH POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYEeCKH KOM(MOPTHOM KU3HU KaKIOr0 4iieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MOMy4yaeMble 3HAHMS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUH OKPYXKAIOIIEro MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI Ie1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX ()AKTOB M MMCIOIIUXCS JTAHHBIX
C 1EJBIO TTOTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peUIeHHs TIpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIUSX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTA M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IMYHBIX chepax MmpodecCHOHATBHON
JIeSTeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3yabTaThl OCBOSHHS ydueOHOro mnpeamera «XUMHs» Ha YpPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HAYMMbIC I8 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYHAIONIUXCS MEXIUCIUTIIMHAPHBIC
(MexXmpeaMeTHbIE) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAY4YHbIH (aKT, IPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAIbHBIC ydeOHblE  JCHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecreunBaronpie (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHIIMHN 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHWUS W YHUBEpPCaJIbHbIE Y4YeOHBIC IEHCTBHUS B TIO3HABATEILHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeaMeTHble Pe3yNbTaThl OTPAKAIOT OBIAJICHHE YHUBEPCAIBHBIMU yUeOHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBJaieHne YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:

1) 6a3oBble JIOrHYecKNe AeiCTBUS:

CaMOCTOSITENIbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

OTIPENIETIATh 1NN NeATeIbHOCTH, 3a/aBas TapamMeTpbl U KPUTEPUH WX JTOCTHIKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;



UCIOJIb30BaTh NPH OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHM M yCTaHAaBIMBaThb MX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHUE MMOHATHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTUBHBIC, IEAYKTHBHBIC, I10 AHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

OPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, IPE0OPa30BBIBATH MOAEIBHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ) DJIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XHUMHUYECKOM peakuu — TpU PELHICHUH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATb HAa3BaHHbIE MOJEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEaKLUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO C(hOpMyIUpPOBAaHHBIEC BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOJIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O0O0OOLIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHbBIN OTYET O MPOJAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENbHOMY IIOMCKY METOAOB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBoOuYHble TocoOusi, pecypcsl HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB U (OpM TMpencTaBleHHs, KPUTHUYECKU
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUYHBOCTH;

bopMynupoBaTh 3ampoChl M TMPUMEHSATh pazIMYHble METOJbl NPH IOHCKE U OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YUeOHbBIX 33a/a4 ONpPeNeIEHHOIO THIIA;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTUMANbHYIO (GOpPMY HpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIHIIbL, PUCYHKH U APYTHE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CpEACTBA TpU paboTe € XUMHYECKOH
uH(popMallMel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKNE CPEICTBA HATIITHOCTH.

OsJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJIe AMAJIOra W/WIN JUCKYCCUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;



BBICTYIIaTh C TMPE3CHTAIlMEH pe3yIbTaTOB IMO3HABATEIHHOM ACATEIHHOCTH, MOJYYCHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MpoeKTa W (HOPMYJIHUPOBATH BBIBOJBI IO pe3yjibTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MMyTEM COTJIACOBAHUS MMO3UIINI B X0/ OOCYKICHH 1 OOMEHa MHECHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU AeCTBHUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO MO3HABATENIBHYIO JEATEIbHOCTD,
ompenensis e€ 1edd W 3aJadd, KOHTPOJIUPOBATh U IO Mepe HEOOXOJAMMOCTH KOPPEKTUPOBATH
MpeJiaraeMblii aJlTOPUTM JCHCTBUN TPHU BBHITIOJHEHUN yY4E€OHBIX M HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YYETOM MOJydeHHs] HOBBIX 3HAHUHN O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JCATEIHPHOCTH Ha OCHOBE CaMOaHalu3a |
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTh MPEACTABICHUH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-

HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (HOpMHpOBAHUU

MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS

pelieHusT NPAaKTHYECKUX 3a7ad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY

3JI0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
JIEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPYIMMa, paguKan, H30MEpHUs, W30MEpbl, TOMOJOTHYECKUN pPsiA, TOMOJIOTH,
YTIIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINE COSAMHEHUSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOCHUSI OPTaHUYECKHUX
BemectB A. M. byTiepoBa, 3akOoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHMS, JIEKalllue B OCHOBE NOHUMAaHUs
MPUYHUHHOCTH U CUCTEMHOCTU XMMHUYECKUX SBJICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWCTBAX,
COCTaBe, MOJYYCHUH 1 0€301MaCHOM HCITOJIb30BAaHUH BAXKHEUIIIUX OPTaHUYECKUX BEIIECTB B OBITY
Y IPaKTUYECKOM JAEeSATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBATH
WX B3aHMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHSATHS MPU OMMMCAHUHU COCTaBa, CTPOCHUS 1
MIPEBPAILCHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (HOPMYIl OPraHUUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WUUTIOCTPAIIUY UX XUMHYECKOTO M TIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKIX
BEIIECTB 1O HX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YrJIeBOIOpOaBI, KHUCIOPOJ W a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYIISPHBIE
COCIMHEHMS), TaBaTh MM Ha3BaHUs 1Mo cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHHS OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITUJICH, MPOIMHIIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHOoN, (OopManbAeTHA, aleTaabAeTui, MypaBbUHAs



KHUCJIOTA, YKCyCHash KHUCJIOTa, OJEMHOBas KHUCJIOTa, CTEapUHOBAs KHUCIOTA, TJII0K03a, (QpYyKTO3a,
KpaxMaJ, LeJTI0103a, TJULHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACIATh BHJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHHUS OPraHUYECKHX
BemectB A. M. byriepoBa st 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENICH PAa3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, OSTWIEH, NPOMWICH, aleTWwieH, OyraaueH-1,3, mermnOyraauen-1,3, OeHso,
METAHOJ, dTaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHON, aleTalbIeTul, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
MPOJYKTOB NEpepabOTKH;

c()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHUS 110 XUMHYECKUM ypPaBHEHUSIM
(Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMH IO W3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIH MPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIaJI€Th CUCTEMOMN 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOI'O
MO3HAHUS, WCIONB3YeMbIX B XHMHU TIPH H3YYCHUHM BEIISCTB W XUMHYCCKHX SIBICHUI
(HaOnroficHWe, W3MEpPEHHUe, OSKCIICPUMEHT, MOJACIUPOBAHNE), HCIIONIB30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIsl IPUHATHS PEIICHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIUsIX, CBS3aHHBIX
C BEIIECTBAMU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(IpeBpaleHus OPraHUIEeCKUX BEIISCTB MPH HArpEeBaHUU, MOJyYEHUE ITHIICHA U U3YYCHHE €T0
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMM OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HArpeBaHUM, I[BETHBIE PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
npyu OOpallleHUH C BEIIeCTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO J3KCIepuMeHTa B (opMe 3aluCh YPaBHCHHWN COOTBETCTBYIONIUX PEAKIUH U
(GOopMyIMPOBATH BEIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HWH(OpMAIIUIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmarnmu, UHTEpHET U ApYyTrux);

c(OpPMHUPOBAHHOCTh YMEHHUI COOJIOJaTh MpaBWJIA JKOJIOTHYECKH IIeIIECO00pPa3HOTO
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICJIIX COXPAHECHUS CBOCTO 370POBBS U
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
onpeAeNnéHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
nmpuMepax CrocoObl YMEHBIIEHUS U TIPEIOTBPAICHHSI MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKA;

JUIsE 00YYarOIIMXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMHUYECKHX SBJICHHIA,



JUISL  CIIETBIX W CIA0OBUIANIMX OOYJalOUIUXCS: YMEHHE HCIIOJIb30BaTh pelibedHOo-
TOUYCUHYIO cucTeMy ob6o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.

11 KJIACC
[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXaroT:
c(OPMUPOBAHHOCTh TPEICTABICHUN: O XUMHUYECKOW COCTABISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBJICHUW NPUPOIBI, B (hOpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JIMYHOCTU, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTHU, HEOOXOAMMOM IS
pelleHusT MNPAaKTHUYECKUX 3a7ad M SKOJIOTMYeCKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOI CpENE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATraroLINe
MOHATUS (XUMUYECKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTENEHb
OKHCIICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCcKas, BOJOPOJIHAs),
KpUCTaJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKnusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHMUS,
JeXalue B OCHOBE I[MOHMMAaHUsS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJIOTUYECKHE CBEJEHHUS O CBOMCTBAaX, COCTaBe, MOJTYyYEHUHU U OE30MMaCHOM HCIOJIb30BaHUN
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYCCKOM JCSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMUYECKYIO CHMBOJHMKY JJIi COCTaBIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHWMHUYECKUX PEAKIUil, CHCTEMATHUECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTIEIbHBIX HEOPraHUYECKHX BelecTB (yrapHbIl Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€¢Hash W3BECTh, NMUThEBAs COJa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEINATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUI KPUCTAIUIMUYECKOU PEHIETKH KOHKPETHOTO
BEIlECTBA (aTOMHAas, MOJEKYJISpHAas, MOHHAs, METAJUINYecKas), XapaKTep cpeabl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMPENEIEHHOMY KJIacCy/Tpynie coeAnHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHBIE THAPOKCHIBI, COJIHN);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

chOpMUPOBAHHOCTh YMEHHUW  XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHToB 1—4 nepuoaoB [lepronnyeckoit cucteMbl XUMHUUECKUX 31eMeHToB 1. U.
MengeneeBa, UCHONB3YS MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTAINY», «IHEPrEeTHUECKUE
YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHX DJJIEMEHTOB M HX



COEMHEHUH Mo nepuojaM U rpynmnam [lepuoanueckoit cucTeMbl XUMUYECKUX 3eMenToB [1. U.
Menpeneena;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAaMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyloluX BelIeCTB, TEIJIOBOMY 3(PQEeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJHBIC
U COKpaIEHHBIC YPaBHEHHUS PEAKIUH MOHHOTO OOMEHa, YUWUTBIBAsl YCIOBUS, MPH KOTOPBIX ATH
peaKuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XWMUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOILIECCHI, JEekKaIIue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHCIOTHI, aMMHUaKa, a TakkKe cPOpPMHUPOBAHHOCTh
IpeJCTaBICHUH 00 OOIIMX HAy4yHBIX HMPHUHLMIIAX M 3KOJOTMYECKHX IMPOOIEeMax XMMHUUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBHIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0JIl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B NPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKkIMM BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATH MpaBUJia MOJIb30BAHUS XUMUUYECKOW TOCYAOU U
mabopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATE XUMHUYECKUN JKCHEPUMEHT
(paznoxeHue NeEpoKcHaa BOAOpPOAa B MPHUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE Cpeibl
PacTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOI'O MHAMKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON peaklUH, PeakIMd HOHHOrOo OOMEHa, KaueCTBEHHbIE pEaKIMH Ha
cynbar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS, pellIleHHe dKCIePUMEHTAIbHBIX
3agau nmo TtemMam «Metamnel» u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIAThH
pe3ysabTaThl XMMHYECKOro 3KCIepUMeHTa B (opMe 3amucH YPaBHEHHUH COOTBETCTBYIOIIUX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBAaTh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT u
APYTUX);

c(OPMHPOBAHHOCTh YMEHHMM COOJIOJaTh TpaBMIIa SKOJIOTMYECKH Ie1eco00pa3HOro
MOBEIEHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U



OKpY>Karolllel MPUPOJHOM Cpeibl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA KUBBIC OPTraHU3MbI
OTIpeNIeIEHHBIX BEIECTB, MOHUMast cMbIcia mokazatens [1/IK, moscHATh Ha mpuMepax CrocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS UX BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHUIA;

JUIA CJENbIX M CHa0OBHIAMIMX OOYyYaroIIMXCA: YMEHHE HCIOIb30BaTh pelbedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB M TeM

JuaexkTpoHHble (HU(pPOBbHIE)

Ne n/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PecypcChl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IT i .
DEIMOT OPTAHTIHCOROM xHMHH https://www.yaklass.ru/p/himija/10-
1.1 Teopust cTpoeHUs OPraHUuYECKUX 3 Klass
coenquHeHuii A. M. Byrieposa
Wroro no pazneny 3
Pa3znea 2. YrieBoaopoabl
1 IIpenenpHbIE yIIIEBOAOPOIABI — ) https://www.yaklass.ru/p/himija/10-
’ AITKaHBI klass
) HenpenenbHbie yrieBogopoab: 6 | https://www.yaklass.ru/p/himija/10-
' aJIKEHBI, aJIKaJIUCHBI, aJIKUHEI klass
https:// .yaklass.ru/p/himija/10-
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 PS:AIWWW. R ass TWpratii
klass
r4 [IpupoaHbIe HCTOYHUKHI 3 | https://www.yaklass.ru/p/himija/10-
' YIJIEBOAOPOAOB U UX nepepaboTka klass
Wroro no pazueny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
https: .yaklass. imija/10-
31 Crupror. deron 3 ttps://www.yaklass.ru/p/himija/10
klass
30 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1 https://www.yaklass.ru/p/himija/10-

CrnoxHuble 3¢pupbl

klass




3.3 VYriaeBoasl 3

https://www.yaklass.ru/p/himija/10-
klass

Hroro no pazgeny 13

Pasnen 4. A3oTcoaeprkaime opranudeckne coelMHeHUus1

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3

Htoro no pazneny 3

https://www.yaklass.ru/p/himija/10-
klass

Pa3pnen S. BeicokoMoJIeKyIsipHbIE COeIUHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2

https://www.yaklass.ru/p/himija/10-
klass

Hroro no pazneny 2
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11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/t Konrpoubnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit
11 3akoH U lleproaunyeckas cucrema 3 https://www.yaklass.ru/p/himija/11-
' XUMHYECKHX 31eMeHTOB J[. U. klass
Menneneesa
12 Crpoenue BemecTBa. MHOrooOpasue 4 https://www.yaklass.ru/p/himija/11-
’ BEIIECTB klass
https: .yaklass. imija/11-
1.3 XUMHUECKUE PEaKIUU 6 1 1 ttps://www.yaklass.ru/p/himija/
klass
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi Xumust
1 MeTtaninl 6 | https://www.yaklass.ru/p/himija/11-
klass
https: .yaklass. imija/11-
29 HeMeTaris 9 | | ttps://www.yaklass.ru/p/himija/
klass
)3 CBsi3b HEOPraHUYECKUX U ) https://www.yaklass.ru/p/himija/11-
' OpraHUYEeCKUX BEIIECTB klass
Hroro no paszneny 17
Paszpnen 3. Xumus v :Ku3Hb
https: .yaklass. imija/11-
31 S 4 kl;[: /Iwww.yaklass.ru/p/himija/




Hroro no pazneny
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
N KosmuecTBo yacos
[1]
- T
w/n eMa ypoka Beero KonrTpoabsubie  IIpakTHueckue
padoThI padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[Ipenmer oprannyeckoit
1 XUMHH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE

https://www.yaklass.ru/p/himija/10-
klass

Teopus crpoeHus
OpPraHUYECKUX COCIMHEHUN A.

https://www.yaklass.ru/p/himija/10-

2 M. BytnepoBa, €€ OCHOBHbIE ! klass
TOJIOKCHHUS
IIpencrasnenue o
KJIacCU(PUKAIMKA OPTaHUYECKHUX
3 BemecTB. Homenkiarypa | https://www.yaklass.ru/p/himija/10-
(cucremaTnueckas) u klass
TPUBUATBHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 https://www.yaklass.ru/p/himija/10-
TOMOJIOTHYECKUHN PsijL klass
5 MeraH u 3TaH — npocTenIre | https://www.yaklass.ru/p/himija/10-
MPEICTaBUTENM ATKAHOB klass
6 AJKEHBI: COCTaB U CTPOEHHUE, 1 https://www.yaklass.ru/p/himija/10-
CBOICTBa klass
BTHHeHUH FIPOTIHIIEH = https://www.yaklass.ru/p/himija/10-
7 MPOCTEUIIINE MPEICTABUTETN 1

AJIKCHOB

klass




[TpakTuyeckas padora Ne 1.

https://www.yaklass.ru/p/himija/10-

ra3 4 NoIMyTHbIC HEPTIAHbIC
rassl, HeTh ¥ MMPOIYKTHI €&

8 «Tonyyenue sTrseHA U
. klass
U3Y4YE€HHE €ro CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTuinoyraaueH-1,3. https://www.yaklass.ru/p/himija/10-
[TosnyueHne CUHTETUUYECKOTO klass
KaydyKa U pe3UHbI
AJIKUHBI: COCTaB U
ocodenHoCTH CT?OeHM’ https://www.yaklass.ru/p/himija/10-
10 TOMOJIOTUYECKHUM PSA/I. Ilass
AneTuiieH — npocTenInn
MIPE/ICTaBUTENb aJTKUHOB
1 Brruucnenus o ypaBHEHHUIO https://www.yaklass.ru/p/himija/10-
XUMHUYECKON peakinu klass
12 ApeHbl: 6€H301 ¥ TOIYOI. https://www.yaklass.ru/p/himija/10-
TokCMYHOCTH apEeHOB klass
I'enernueckas cBs3b
13 yII€BOLOPOMOB, https://www.yaklass.ru/p/himija/10-
MIPUHAIISKAIINX K Pa3IMYHbIM klass
KJ1accaM
[IpupoiHBIE NICTOYHUKHT
YRICBOLOPOROB: HIPHPOIHIAIH https://www.yaklass.rw/p/himija/10-
14 ra3 1 NoIyTHbIe HEPTAHbIC Klass
rassl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu
[IpupoiHBIE HICTOYHUKHT
15 YTJIEBOJIOPOIOB: TIPUPOIHBINA https://www.yaklass.ru/p/himija/10-

klass




nepepadboTKu

KonTponbnas pabota no

https://www.yaklass.ru/p/himija/10-

16
pazneny «YTIIeBOJOPOIbI klass
IT
PEICIHLHEIE OIHOSTOMELIS https://www.yaklass.ru/p/himija/10-
17 CIUPTBL: METAHOJ U 3TAHOJI.
klass
Bogoponnas cBsi3b
13 MHoOroaroMHbIe CIIUPTHI: https://www.yaklass.ru/p/himija/10-
STUJICHTJIMKOJIb U TIIULEPHH klass
o :
CHOIL: CTPOSHAC MOTCKYIIRL, https://www.yaklass.ru/p/himija/10-
19 (bu3HUeCKre U XUMUICCKHE Ilass
CBOMCTBA, IPUMEHEHUE
20 Anpaeruapl: GopMabaeTuI 1 https://www.yaklass.ru/p/himija/10-
arerajgbpIerua. Anerox klass
O
AHOOCHOBHPIC TPCALIBHAIC https://www.yaklass.ru/p/himija/10-
21 KapOOHOBBIE KUCIIOTHI: Klass
MypaBbHUHAS U YKCyCHas
IT 6ota Ne 2.
paKTquCKaﬂ paboTa 2 . https://www.yaklass.ru/p/himija/10-
22 «CBolicTBa pacTBOpa YKCYCHOM
klass
KHCIIOTBD»
C
TEAPHITOBAT 1 GICHHOBAS https://www.yaklass.r/p/himija/10-
23 KHMCJIOTBI, KaK MTPEACTABUTEIHN Ilass
BBICIIAX KapOOHOBBIX KHCIIOT
M
DT KCAIC COII BLICHIIX https://www.yaklass.ru/p/himija/10-
24 KapOOHOBBIX KHCIIOT, UX
. klass
Molo11Iee JeiicTBre
C
JOKHEIC SPUPEI KaK https://www.yaklass.ru/p/himija/10-
25 MIPOU3BOIHBIE KapOOHOBBIX

KUCJOT. ['MapOoJIN3 CI0KHBIX

klass




3¢upoB

Kupsl: ruponns,

https://www.yaklass.ru/p/himija/10-

26 MIPUMEHEHHE, OMOIOTHYeCKast
klass
POJIb KUPOB
VYrneBoabl: cOCTas,
7 kinaccudukanus. Baxneitmue https://www.yaklass.ru/p/himija/10-
MIpPeICTaBUTENH: TJIF0KO03a, klass
bpyxTO3a, caxaposa
73 Kpaxman u nemironosa kak https://www.yaklass.ru/p/himija/10-
MIPUPOJTHBIC TOJTUMEPBI klass
KonTponbHas padora no
79 paszeny https://www.yaklass.ru/p/himija/10-
«Kucnopoaconepxkamme klass
OpraHUYECKHE COSTUHEHHS
https: .yaklass. imija/10-
30 AMUHBI: METHJIAMUH YU aHWJINH ps:/fwww.yaklass.ruw/p/himija/10
klass
AMUHOKHUCIOTHI KaK
ampoTepHBIC OpramieckHe https://www.yaklass.rw/p/himija/10-
31 COCJIMHCHHS, UX
klass
OHMOJI0rMYecKOe 3HaUCHHUE.
Ilenrtnanl
b
CAICI KA TIPHPOATBIC https://www.yaklass.ru/p/himija/10-
32 BBICOKOMOJIEKYJIIPHBIE
klass
COCIMHEHUS
O
CHOBHPIC TIOHATHA XHIMIH https://www.yaklass.ru/p/himija/10-
33 BBICOKOMOJIEKYJISIPHBIX
. klass
COeAMHEHU I
34 OCHOBHBIE METO/IbI CHHTE3a https://www.yaklass.ru/p/himija/10-




BBICOKOMOJIEKYJISIPHBIX
coenuHeHni. [1macTMaccsl,

Kay4yKH, BOJIOKHA

klass

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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11 KIIACC

KoaunuecTBO 4acoB

Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutposbubie IIpakTnueckue
n/n Bcero U3ydeHHsi 00pa3oBaTe/IbHbIE pecypchl
padoThbI padoTbI
XUMUYECKUHN AIIEMEHT. ATOM. .
https://www.yaklass.ru/p/himija/11-
1 DnexkTpoHHas KOH(UTrypanus 1
klass
aTOMOB
[lepuoanyueckuii 3aK0H U
[Tepuoanueckas cucrema
) XUMUYECKUX iemeHToB /], U. | https://www.yaklass.ru/p/himija/11-
MenpeineeBa, uX CBI3b C klass
COBPEMEHHOU TEOpUEN
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB XMMHUUYECKUX
3JIEMEHTOB U UX COCIMHEHUH T10
3 TpyIIaM U TIePUOIaM. | https://www.yaklass.ru/p/himija/11-
3HaueHue NepuoInYecKoro klass
3aKOHA U CUCTEMbI XUMUYECKUX
anemenToB J[.11. Menaeneera B
Pa3BUTUU HAYKH
CtpoeHue BelecTna.
XuMudeckas CBs3b, €€ BUJIBI; o
’ ’ https://www.yaklass.ru/p/himija/11-
4 MeXaHU3Mbl 00pa30BaHUs 1
. klass
KOBaJICHTHOM CBSI3U.
Bonopoanas cBsi3b
5 BaneHnTHOCTS. | https://www.yaklass.ru/p/himija/11-

DNEeKTPOOTPULIATETEHOCTD.

klass




Creneunp okuciaeHud. Bermiecrsa
MOJICKYJISPHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS

[TonsATHE O IMCTIEPCHBIX
cucremax. Mcrunnsie u
KOJUIOUIHBIE PACTBOPBI.
MaccoBast 101151 BeleCTBa B
pacTBope

https://www.yaklass.ru/p/himija/11-
klass

Knaccudukanus u
HOMEHKJIaTypa HEOPraHUYECKHUX
coequHeHm. ['eHeTHUYCCKAs
CBSI3b HEOPTraHUYECKUX
BEIIIECTB, Pa3JIMYHbBIX KJIACCOB

https://www.yaklass.ru/p/himija/11-
klass

Knaccudukanms xumuaecknx
peakuil B HEOPraHU4YECKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHMs U
IIPEBPALICHNS] DHEPTUU TIPU
XUMHUYECKHUX PEAKLHAX
CKOpOCTh peakiuu.
OO6patuMsble peakluu.
XHUMHYECKOE paBHOBECUE

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

10

[IpakTnueckas padora Ne 1.
«BnusiHuE pa3IM4HBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

https://www.yaklass.ru/p/himija/11-
klass

11

DIIEKTPOIUTHYECKAS
nuccoruanus. Ilogarue o

https://www.yaklass.ru/p/himija/11-
klass




BOJIOpoAHOM Moka3zareie (pH)
pactBopa. Peakiuu noHHOTO
obmena. ['maponus
OpPTraHUYeCKUX U
HEOPTraHUYECKUX BEUICCTB

OKHUCIIUTEIBLHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIHH.

https://www.yaklass.ru/p/himija/11-

12 [TonsTHEe 00 MEKTpOIIH3E klass
pacriaBoB U pacTBOPOB colieit
Kourpoitenas pabota o https://www.yaklass.ru/p/himija/11-
13 pazneny «Teopernueckue Ilass
OCHOBBI XUMUI
MerTamiel, UX ITOJIOKECHHE B
[Iepnonnueckoii cucreme
XHMHECKHX dteMeHToB J]. 1. https://www.yaklass.ru/p/himija/11-
14 MeHnneneesa 1 0OCOOEHHOCTH Ilass
cTpoeHus aromoB. OOmiue
(dbu3nueckue cBOcTBa
METaJIJIOB
CIL1aBbl MCTAILIOB. . https://www.yaklass.ru/p/himija/11-
15 DAEKTPOXUMHUECKUN Psijl Ilass
HaMpPsHKEHUH METaJIOB
XHUMUYECKUE CBOKCTBA
16 BOKHEUIIINX METAJUIOB (HATPUH, https://www.yaklass.ru/p/himija/11-
KaJIn#, KaJIbI[UH, MarHHiH, klass
AIOMHUHHI) U UX COETUHEHUM
17 XUMHYECKHE CBOMCTBA XpoMa, https://www.yaklass.ru/p/himija/11-
MEIU U UX COENUHEHUI klass
18 XHUMHYECKHE CBOWCTBA LIMHKA, https://www.yaklass.ru/p/himija/11-




JKene3a U UX COeUHEHU

klass

[TpakTrueckas padota Ne 2.

https://www.yaklass.ru/p/himija/11-

19 "Pemienue s3KkCriepuMEHTAIIBHBIX 1
ass
3aja4 1o reme «Meramibn"
Hemeranbl, ux nojoxeHue B
[lepuonnueckoii cucreme .
pron https://www.yaklass.ru/p/himija/11-
20 XAMHYECKUX deMeHToB /I, . )
ass
MenpeneeBa 1 0COOEHHOCTH
CTPOEHMSI AaTOMOB
dusnueckue cBoiicTa
HEMETaJJIOB. AJJIOTPOIUS .
P https://www.yaklass.ru/p/himija/11-
21 HEMETaJUIOB (Ha IpuUMepe W
ass
KHCIIOpoJ1a, cephl, hocdopa u
yriiepoia)
XHUMHUUYECKHE CBOMCTBA -
https://www.yaklass.ru/p/himija/11-
22 raJIOr€HOB, CEpPhl U UX
. klass
COEIMHEHUN
23 XHUMHUUYECKHUE CBOMCTBA a30Ta, https://www.yaklass.ru/p/himija/11-
docdopa 1 UxX coeTMHEHHIA klass
XHWMHYECKHE CBOMCTBA o
https://www.yaklass.ru/p/himija/11-
24 yriaepojaa, KpeMHUS U UX
v klass
COETMHEHU I
)5 [IpuMeHeHne BaKHEUIINX https://www.yaklass.ru/p/himija/11-
HEMETAJIJIOB U UX COEAMHEHUN klass
O06o0011eHne U cucTeMaTU3aIus
26 3HaHU# 1o TeMe «Hemeramiby. https://www.yaklass.ru/p/himija/11-

Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIU U

klass




TEPMOXUMHUYECKHUE PACUETHI

27

28

29

30

31

32

33

[TpakTrueckas padota Ne 3.

«Permienue SKCIICPUMCHTAJILHBIX

3azad4 mo teme "Hemeramisr"»

KonTponbHas pabora no Temam

«Metamas» u
«Hemeramnbsy/Beepoccuiickas
poBepouHas paboTa

HeOpFaHI/IquKI/IC n
OpraHn4YCCKHUC KUCJIOTHI.
HeOpFaHI/IquKI/IC n
OpraHn4CCKHC OCHOBAHUA

AMoTepHbIe HeoOpraHN4eCcKHe

" OPraHUYCCKHUEC COCIUHCHMU.
I'eneTnyeckas CBA3b
HCOPraHNYCCKUX 1
OpraHN4YCCKUX BCUIECCTB

Ponb xumum B o0ecrieueHUN
JKOJIOTUYECKOMH,
SHEPreTUYECKON U MUILEBOMU
0€301acHOCTH, Pa3BUTUHU
MEIULINHEI

[IpencraBnenust 06 oOMUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIJICHHOTO TTOTy4eHUS
BOXHEHIIINX BEIIECTB

YenoBek B MUpE BEIIECTB U
MaTepuaioB

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass

https://www.yaklass.ru/p/himija/11-
klass




34 XuUMHS U 300POBbE YEIOBEKA

https://www.yaklass.ru/p/himija/11-
klass
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Xumus. 10 xkmacc: yue0. as oomeoopazoBat. Opranusaiuii: 6a30BbIil ypOBEHB/
I'.E.Pynzutuc, ®.I.®enpaman. — 7-e uza. — M.: Ilpocsemenune, 2020r

2. Xumus. 11 xmacc: yue0. s obmeodpazoBar. Opranu3zaiuii: 6a30Bbli ypOBEHB/
I'.E.Pym3utuc, ®.I.®enpaman. — 7-e uza. — M.: [Ipocsemenue, 2020r

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Toypounsie pazpabotku no xumun. 10 xmacc. 11 kmace: mocoOue Uit yauTens

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.yaklass.ru/p/himija/11-klass
bubmuorexka 1{OK






