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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1Mo XUMUU Ha ypOBHE CpelHEro olmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@OenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,
TpeOoBaHUIl K pe3yiapTaTaM OCBOEHHS ¢enepanbHOH 00pa30BaTENbHON HPOrpaMMbl CPEIHETO
obumiero oo6pazoBanus (POIlI COO), npencraBineHHbIXx B DenepanbHOM TOCYJapCTBEHHOM
oOpazoBatensHoM crangapre COO, ¢ yuérom Konuenuuu mnpenojaBaHusi y4eOHOTO mIpeaMmeTa
«Xumusi» B 00pa3zoBaTelbHBIX opranm3anusx Poccuiickoit denepanuu, pealn3yrIUX OCHOBHBIC
o0Opa3oBaTeNibHble MPOTPaMMbI, U OCHOBHBIX MOJOKeHUN «CTpaTeruu pa3BUTHUS BOCHUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 roxa» (Pacnopsbkenue IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0JI0B K pa3paboTke MpOorpaMMbl [0 XUMHUH, K OMpPe/IeIeHUI0 001Iel cTpaTeruu
00y4YeHHsI, BOCIUTAHUS U Pa3BUTHsI 00YJAIOIIUXCS CPEICTBAMH YYEOHOTO MpeaMeTa « XUMHUS IS
10-11 xnaccoB Ha 0a30BOM YpOBHE COCTaBMJIM KOHLenTyaibHble mnosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIEJIeH, COJEpIKaHUs, Pe3yJbTaTOB OOy4YeHHS W TPeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHME,  IOJYy4aeMOE€  BBIIYCKHMKaMu  001ieo0pa3oBaTeabHOM
OpraHH3aIiy, SBISETCS HEOTHEMIIEMOM YacThio MX 00pa30BaHHOCTH. OHO CIYKUT 3aBEPLIAIOLIIM
ATAIoOM peaju3alii Ha COOTBETCTBYIOILEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEN, IPUCYILIUX
[EJIOCTHOW CHCTEME XUMHYECKOro O00pa30BaHMS. DTH IEHHOCTH KacaroTcsl MO3HAHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyJIbTYphl YENIOBEKA, a TAK)KE HKOJOTHUECKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/J0pPOBBIO U MPUPOAHON cpenae. Peanmusyercs xumudeckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA YPOBHE CPEIHEro OOMIEro OOpa3oBaHUS CPEICTBAMHU Y4eOHOTO
npeaMera «XUMHS», COAEPKaHUE U MOCTPOEHUE KOTOPOTO OMPEIENIEHBI B IPOrpaMMe 10 XMMHH C
y4€TOM crneuu(PUKU HAyKH XUMUH, €€ 3HAUeHUs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU
o0miecTBa, a TakXke C Y4€TOM OOIMX Leded MW MPUHIUIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpeHero obiero oopazoanus B Poccuiickoit deneparuu.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK MIpaeT ocoOyro poJib B COBPEMEHHOMH
IUBUJIM3ALMN, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B
(dbopMHpOBaHUE PAIMOHAIBHOT'O HAyYHOT'O MBIIUIEHHUS, B CO3[JaHHUE LIEJIOCTHOTO MPECTaBICHUS 00
OKpY’KaloIlleM MHUpE KaK O €JUHCTBE MPHUPOAbI M YEIOBEKa, KOTOpoe (OpMHUpYeTCs B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEIIECTB, X CBOMCTBAMU 1 BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJENCTBYS C IPYTMMHM €CTECTBEHHBIMH HayKaMM, XMMHUS CTajla HEOThEMJIEMOU
4acTbI0 MUPOBOM KYJIbTYPhl, HEOOXOJIMMBIM YCIOBHEM YCIEIIHOTO TPYJIa U KU3HU KaXJI0TO WieHa
obmectBa. CoBpeMeHHass XMMMs KaK Hayka CO3WJaTeNbHas, Kak HayKa BBICOKHMX TEXHOJIOTHH
HaIpaBJieHa Ha pelIeHue TI00albHbIX MPOoOJIeM YCTONUYUBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUILEBON, IKOJIOrHYECKON 0€30MacCHOCTH U OXPaHbI 3710POBbSL.

B coorBercTBUM € 0OmMMHU LENIMH W TNPUHIUIAMH CpeIHEero oOmiero oobpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kmaccebl, 6a30BbIil YpOBEHb M3YUYEHHUsI) OPHEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYpPHYIO MOATOTOBKY OOYYaloIIMUXCs, HEOOXOAUMYIO WM JUIS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CoCTaBIAIOMKME MpeIMeTa «XUMUS SBIAI0TCA 0a30Bble Kypchl — «OpraHuyecKkast XUMHsD»
u «OO01mas 1 HeopraHu4eckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP KaHMsI KOTOPBIX SIBIISIFOTCS
OCHOBBI 0a30BOI HAyKH: CHCT€Ma 3HAHHH 10 HEOPTAaHMYECKON XMMUU (C BKIIOYCHHEM 3HAHWH W3
o0meld XMMUK) U OpraHndecko XxuMunu. GopMHUpPOBaHNE JAHHOW CHUCTEMBI 3HAHUW TIPU M3yUYCHUU
npeaMera o0ecreynBaeT BO3MOXHOCTh PACCMOTPEHHS BCEIO MHOT000pasus BEIIECTB Ha OCHOBE
00IIMX TOHSTHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coxaepkanust KypcoB — «Opranndeckas xumus» u «OOIas ¥ HeopraHuyeckas
XUMUS» copMHpoBaHa B MPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K H3YyYEHHUIO
yuyeOHOTrO Marepuajga M OOYCJIOBJI€HA HCTOPHYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHMHA Ha
OnpeAeNéHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKo XHMHHM BelecTBa



paccMaTpUBAIOTCSI HA YPOBHE KJIACCMYECKOW TEOPUM CTPOEHUS OPraHWYECKHWX COCIWHEHHU, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKMX M DBJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHHH BEILECTB.
Cenenusi 00 M3y4aeMmblX B Kypce BEIIECTBaX JalOTCd B Pa3BUTHH — OT YIJIEBOAOPOIOB 0
CJIOKHBIX OHMOJIOTMYECKH AaKTHBHBIX COCIMHEHHMH. B Kypce oOpraHMyeckol XWMHUHM TOIXYy4aroT
pa3ButHe CcPOpPMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUs I[epBOHAYaJIbHBIC
MPEJICTABICHUS O XMMHYECKON CBSI3U, KJIACCU(UKANMOHHBIX IMPH3HAKAX BEIIECTB, 3aBHCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yTJIOM 3pEHHS B Tpeamere «XuMus» 0a30BOTO YpPOBHS pacCMaTpHUBACTCS
U3YYEHHBIII Ha YpPOBHE OCHOBHOIO OOIIEro o00pa30BaHUA TEOPETUYECKUH MaTepuail |
dakTosornyecKkue CBEJCHUS O BEIIeCTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HeopraHuveckas XUMHS» O0y4JarolIMMCs MPEIOCTaBISIETCS BO3MOXKHOCTH OCO3HATH
3HaYeHHUE MEePUOINYECKOro 3aKOHa ¢ 00IIETEOPETUYECKIX U METOI0JIOTMUECKUX MO3UIU, TITy0xke
MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIIUH 3TOTO 3aKOHA — OT 00001maromieil 10 00bsICHSIOmEN 1
MPOTHO3UPYIOUIEH.

Enunas cucrema 3HaHM O BaKHEWIHMX BEIIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX HU
MIPUMEHEHUHU, a TAKXKE€ O XMMUUYECKHX PEAKUUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHsercs B Kypcax 10 wu 11 kimaccoB sineMeHTaMHM — COAEpXaHHs, HMMEIOIIKUMU
KYJIbTYPOJIOTHUECKUI M TPUKIAJHOM XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TMOHHUMAaHUIO
B3aUMOCBSI3M XHMHUHM C JPYTUMH HayKaMH, pacKpbhIBaloT €€ poiib B IO3HABaTEIbHOU U
MPAKTUYECKON JEATeTbHOCTH YENOBEKa, CIIOCOOCTBYIOT BOCIHUTAaHUIO YBAXKEHHUS K MPOIEcCy
TBOpYECTBA B O0JIACTH TCOPUH M IMPAKTUYCCKUX MPUIOKECHUN XUMHUU, IMOMOTAIOT BBITYCKHUKY
OpUEHTUPOBATHCSA B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHUMHUEH,
KPUTHYCCKH OCMBICIMBATh MH()OPMAIMIO W MPUMCHITH €€ I MOMOJTHCHHUS 3HAHWN, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3alad. B menoMm copepkaHue
ydaeOHOro npeamera «XuMUsS» JAHHOTO YPOBHS HM3YyYEHUS OPUEHTHUPOBAHO HA (POPMUPOBAHUE Y
00y4JaroIuXxcsi MUPOBO33PEHUYECKOW OCHOBBI ISl TMOHMMAaHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €IMHCTBO HEOPraHUYECKOr0 M OPraHM4ecKoro Mupa, oOyCIOBJIEHHOCTb CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHUEM, TO3HABAEMOCTb MPUPOJHBIX SIBJICHUN IMMYTEM SKCIEPUMEHTA U
peuieHusT TMPOTHUBOPEUMHA MEXKIYy HOBBIMH (aKTaMU U TEOPETUYECKUMH TIPEINOCHUIKAMH,
OCO3HAaHHE POJNM XMMHH B PEIIEHUH SKOJOTHYECKHX MpoOIieM, a Takke MpolieM cOepexeHHs
YHEPTEeTUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepHUAJIOB.

B nnane pemieHus 3a1ad BOCIIUTAHUS, Pa3BUTHS U COIMATU3ALMN 00yUYaOIUXCS PUHSTHIC
MporpaMMoOi MO XHMMHH TOAXOJbl K ONPENETICHUI0 COJACpPXKAHUA U TOCTPOCHHUS TpeaMera
nperycMaTpuBaloT (OPMUPOBAHHWE YHUBEPCATbHBIX YYEOHBIX JAEUCTBUN, HMEIOIUX 0a30BOe
3HAYCHME JJIS1 PA3INYHBIX BUIOB JACATEIHHOCTU: PEUICHUs MPOo0OieM, OUCKa, aHaIM3a U 00paboTKH
uH(pOpMaIlK, HEOOXOAUMBIX i MPUOOPETEHHS OMbITa MPAKTHUECKOH M HCCIeN0BATENhCKON
JeSATeTLHOCTH, 3aHUMAIOIIIECH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTtuke npenosaBaHus XUMHH KaKk Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus, TaK U HA
ypOBHE cpeaHero oOmiero oOpa3oBaHUs, MpPHU OINPEAETICHUH COJEP)KaTeIbHONW XapaKTepUCTUKU
Hejaeil u3ydeHuss TMpeaMeTa HalpaBiICHUEM MEePBOCTENEHHOM 3HAYUMOCTH  TPAAUIMOHHO
npuszHaércs  (GopMUpOBaHHME OCHOB XHMHYECKOWM HAaykKHM Kak oOOJaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAMYECKON TOYKM 3pEHUs] TaKOW MOJXOJ K OINPEIEICHHUIO LEeNed H3y4YeHHS
MpeMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CornacHoO JaHHOM TOYKE 3pEHHs IVIABHBIMHU LEJSMH W3Y4YCHUs IpeaMeTa «XHMHs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ABJASIIOTCS:

(hopMHUPOBAHHE CUCTEMBl XUMUYCCKUX 3HAHUM KaK BaXKHEHIIIEH COCTABIISAIONIECH €CTECTBEHHO-
HAyYHOU KapTUHBI MUPa, B OCHOBE KOTOPOH JIeXkKAT KIIFOUEBhIC MOHATHUS, PYHIAMEHTAIbHBIC 3aKOHBI
U TEOpUU XHMHHM, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHHMMAaHHWE CYIIHOCTH JOCTYIHBIX
00001IeHNT MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHE C WCTOPHEH WX pPa3BUTHUS U
CTAaHOBJICHUS;

dbopMUpOBaHHE W PAa3BUTHE MPEICTABICHUA O HAYYHBIX METOJaX IO3HAHHS BEIIECTB U
XUMHYECKHX peakiuil, HEOOXOAMMBIX JIsi MPUOOpEeTEeHUs yYMEHUW OPHUEHTUPOBATHCS B MHpE



BEIIECTB U XMMUYECKUX SBJICHUH, MMEIOIUX MECTO B IPUPOAE, B MPAKTUUECKON M MOBCEJHEBHON
KHU3HH,

pa3sBUTHE YMEHHMH U CIIOCOOOB JEATEIbHOCTH, CBS3aHHBIX C HAOJIOJCHHEM U OOBSICHEHHEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTI0IEHUEM MTPaBUII 0€30MacHOro 00paIeHHs C BEIECTBAMHU.

Hapsiny ¢ stuMm, conepskaTenbHas XapakTepUCTUKa Liesled M 3ajJad M3ydeHUs IpeaMera B
porpaMMe 1Mo XMMHUHM YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH IPUOPUTETAMH B
cucreMe cpegHero obmero oopazoBanus. CeronHs B NpenoJaBaHUM XUMHM B OOJbIIEH CTENEHU
0THaETCsl MPEANOYTEHUE MPAKTHUECKOW KOMIIOHEHTE COJIEpKaHUs 00yueHUs, OPUEHTHPOBAHHON Ha
IOJTrOTOBKY BBIITYCKHHMKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BJIaICIOLIero He HabopoM 3HAHUH,
a (DyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMHM M YMEHUSMHU AKTUBHOIO IOJTY4EHUS
3HAaHUH U TPUMEHEHUS UX B PEATBHOM KU3HU JUIS PELICHUS MPAKTUYECKHX 3a/1a4.

B cBsA3u ¢ 3TUM IIpH U3y4YEeHUU NpeaMeTa «XUMUs JOMUHHUPYIOLIEe 3HaU€HHE TPHOOpeTaroT
TaKue WeJu U 321a4H, KaK:

ajanTanys oOydyarolMXcsl K YCJIOBUSAM JAMHAMUYHO Pa3BUBAIOLIETOCs MUPA, (GOPMHUPOBAHUE
MHTEJUICKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY TNPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX MXH3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

(dopmHpoBaHue y 00yYaromuXcs KIIOUEBBIX HAaBBIKOB (KIFOUEBBIX KOMIIETEHIIHI), HUMEIOIIUX
YHHUBEPCAJIbHOE 3HAYCHHE MJISl PAa3JIMYHBIX BHUJOB JESITECIBHOCTH: DPEUICHUs TNpOOJIeM, IOHCKa,
aHanmu3a U o0paboTkM HH(pOpMALMU, HEOOXOIUMBIX sl MPUOOPETEHHs OIbITa AEATENbHOCTH,
KOTOpas 3aHUMaeT Ba)XHOE MECTO B TIO3HAHUM XHMHH, a TaKXe Ui OLEHKUM C MO3UIHN
9KOJIOTUYECKON 0€30IaCHOCTH XapakTepa BIMSAHMS BELIECTB M XUMHUYECKUX IPOLIECCOB Ha
OpraHM3M 4YeJIOBEKa U MPUPOAHYIO CPENY;

pa3sBUTHE I103HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYyaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSATENbHO MpPUOOpETaTh HOBBIE 3HAHMS 1O XUMHUU B
COOTBETCTBUM C >KU3HEHHBIMHM NOTPEOHOCTSIMM, MCIOJIB30BaTh COBPEMEHHbIE MH(OpMAIOHHBIE
TEXHOJIOTUH ISl TTOMCKAa M aHalu3a y4eOHOH M Hay4YHO-TIONMYJISIPHON WH(POPMAIMKA XUMHUYECKOTO
COJIepXKAHUS;

(dbopMUpOBaHKE U Pa3BUTHE Yy OOYYAIOIIMXCS aCCOLMATHUBHOIO U JIOTMUECKOT'O MBIIUICHUS,
Ha0JII01aTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOUMBbI, B YaCTHOCTH,
NIPY TUTAHUPOBAHHUY U NTPOBEACHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaroumxcs yOeKIEHHOCTH B TyMaHUCTUYECKOW HANpaBIEHHOCTH XMMUHU,
e€ BaXHOM pONM B pEIIEHUU TN00aIbHBIX MNPOOJIEM pAlMOHAIBLHOTO MPUPOAOIOJIB30BAHNUS,
MOTIOJIHEHUSI PHEPreTHUECKUX PECypCcoB M COXPAaHEHHs IPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO0OXOUMOCTH OEpeHOr0 OTHOILIEHUS K MPHUPOJE U CBOEMY 3/10pPOBbIO, a TaKKe MPUOOPETEHUS
OTIbITa WCIOJIb30BAHUS TOJYUYEHHBIX 3HAHMW JUIS MPUHSATHS TPAMOTHBIX PEUICHUH B CUTYalMsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMH.

B yuebHoM mutane cpenHero oouiero oOpa3oBaHusl MpeaMeT «XHuMHus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE PEAMETHI.

OOmiee 4McIO 4YacoB, OTBEAEHHBIX JUIA M3y4eHHMsS XMMHUHM, Ha 0a30BOM YpPOBHE CpPEIHETO
obmero oopazoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 gac B Heneno), B 11 kmacce —
34 gaca (1 gac B HenemIo).

COJAEP/KAHUE OBYYEHUA

10 KITACC
OPITAHUYECKASA XUMUA
Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHHU
[IpenMeT opraHM4ecKod XMMHUU: €€ BO3HUKHOBCHHE, PAa3BUTHE M 3HAYCHUE B IOJyYCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHennii A. M. bytneposa, e€
OCHOBHbIE MOJIOkEeHUA. CTPYKTypHBIE (POPMYNIBI OpPraHUYEeCKUX BemlecTB. ['omomorus, usoMepus.
XUMHUYECKas CBA3b B OPraHUYECKUX COCAUHEHUAX — OAMHAPHBIC U KPATHBIC CBS3H.



[IpencraBienue o kinaccuukauy OopraHudyeckux BemecTB. HoMeHkIaTypa opraHH4ecKHX
COEIMHEHUH (CHUCTEeMaTH4eCKasi) U TPUBHAJIbHbIC HAa3BAaHUS BAXXHEHIIUX MPEJICTABUTENIEH KJIAaCCOB
OpPraHUYECKHUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHMs] BEIIECTB M MX IPEBpAIlllEHUI: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYECKUX BELIECTB M MaTepuajlaMH Ha HX OCHOBE, MOJEIMPOBAHHUE MOJIEKYJ
OpraHMYECKUX BEILLECTB, HAOIIOAEHUE U ONMCAHNUE IEMOHCTPALMOHHBIX OMBITOB I10 NPEBPALLEHUIO
OpPraHMYECKUX BEIIECTB MIPHU HarpeBaHUU (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOEHHUE, TOMOJIOTMUECKMH psaA. MeraH u 3TaH — mpocTeiime
MPEJICTAaBUTENIN AIKAHOB: (PU3MUECKHE U XUMUYECKUE CBOMCTBA (peaKlMM 3aMEeUIeHUs] U TOPEHHUS),
HAaxO0’KJICHUE B IIPUPOJIE, IIOJYYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUN psAl. DTUIEH M NPONUJIEH — MPOCTEHIINe
NpPEJCTaBUTENIN AJKCHOB: (pu3MyYecKkue M XHWMHUYECKHE CBOWMCTBAa (peakluuu THIPUPOBAHUS,
raJIOrTeHUPOBAHMUS, THAPATALIMH, OKUCIICHUS U TIOJMMEPHU3allin ), OTyYeHHE U TPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u MetunOyramueH-1,3: cTpoeHHE, BaXKHEUIINE XUMUUYECKHE
cBoiicTBa (peakius noauMepusanuu). [lodydeHre CHHTETHYECKOTro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTMYECKUI psil. ALIETUIIEH — POCTEUIINI
MPEJICTABUTENIb AJKUHOB: COCTaB, CTPOEHHUE, (PU3MYECKHE M XHUMUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATALIUN, TOPEHUS ), [TOJIyUEHUE U IPUMEHEHHE.

Apensl. benzon: cocrtaB, cTpoeHue, (u3MUECKHME€ M XHUMHYECKHE CBOWMCTBa (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBaHUs), IOJIY4YEHHE W NpuUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuueckue c80UCMBA (PeaKyuu 2a102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHUue U
npumenenue.  TOKCMYHOCTH  apeHOB. l'eHeTHueckas  CBA3b  MEXAY  YIJIIEBOAOPOJAMH,
MPUHAISKALIMMHI K pa3IMYHbIM KJlaccaMm.

[TpuposnHble MCTOYHMKHU YTIIEBOAOPOJOB. llpuponHblii ra3 v momyTHble HEQTSHBIE ra3bl.
Hedts n e€ mpoucxoxaenue. Criocodsl nepepaboTku He(TH: MEeperoHKa, KPEeKUHT (TepMUYECKUH,
KaTaduTHYecKuil), muponus. [IpoaykTel nepepadboTku HEPTHU, UX IPUMEHEHHE B MPOMBIIIEHHOCTH
U B ObITy. KaMeHHBII yroJib U IPOYKTHI €ro nepepadoTKy.

OKCHepUMEHTAJIbHBIE METOJbl HM3Y4YEHMs] BEIIECTB M MX IpEBpallleHUu: O03HAKOMIICHHE C
oOpa3liaMu MjaacTMacc, KaydykoB U pe3uHbl, Koiuiekiuu «Hedpts» u «Yromp», MoaenupoBaHuE
MOJIEKYJI ~ YIJIEBOJAOPOJOB U TallOT€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW paboThI:
MIOJIyYEHHUE STUIIEHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnrie 3amaun.

Brraucnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOIUYECTBa UCXOAHOTO
BEIeCTBa UM MPOAYKTa PEAaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJJTHOTO U3 UCXOJIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kuciopoacoaep:kamme opranudeckue coelMHeHUs

[IpenensHble OAHOATOMHBIE CHUPTHL. MeETaHON M JTAaHON: CTpPOeHHe, (HU3UYECKUE H
XMMHYECKHE CBOWCTBA (peakilMd C aKTUBHBIMH METalJIaMH, TaJIOTCHOBOJOPOJAMH, TOPCHHUE),
IpUMeHeHre. BogopoaHble CB3U MEXy MOJIEKYJIaMU CIUPTOB. [[eficTBHE METaHOIa U 3TaHOJIA Ha
OpraHu3M 4YeJI0BEKA.

MHOroaToMHbBI€ CIHUPTHI. ODTUJICHIVIMKONb W TJIMLEPUH: CTpOEHHUE, (U3NYECKHEe U
XUMHUYECKHE CBOICTBa (B3aMMOJEHCTBHE CO IIEIIOYHBIMU METa/lslaMU, KaueCTBEHHAsl peakius Ha
MHOrOaTOMHBIe crupThl). JlelicTBue Ha opraHu3Mm dejoBeka. I[IpuMeHeHHe TIUIEpUHA U
STUJIEHTJIUKOJIS.

®DeHOM: CTpOeHUE MOJEKYIbI, PU3NYECKUE U XUMHUYECKHEe CBOiCTBa. TokcHMuHOCTh (peHOMa.
[Ipumenenue denomna.

Anpnerunsl U Kemowusi. DopMaNbIETHA, aleTAIBACTUA: CTpPOCHHE, (u3HuecKkue u
XUMHYECKHE CBOMCTBA (peakUMHM OKHUCICHHS M BOCCTAHOBIIEHHUS, KAYECTBEHHBIC PEAKIUH),
MIOJIy4YeHUE U IIPUMECHEHHUE.

OOHOOCHOBHBIE TpeebHbIe KapOOHOBBIE KHUCIOTHL. MypaBbUHAas M YKCYCHasi KHCIJIOTHI:
CTpoeHue, pU3NUYeCKue U XMMHUYECKHE CBOMCTBA (CBOICTBA, 0oOIIME JUIS KiIacca KUCIOT, peaKius
stepudukanuu), noiaydyeHue U mpuMeHeHue. CTeapuHOBas U OJEMHOBas KHUCIOTHI Kak




MPEJICTABUTENIN BBICIIMX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT, X
MOIOLIEE NECUCTBUE.

Crnoxuble 3upbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCIOT. ['MAPONN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHnue xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: coCcTaB, KilacCU(PUKaIuUs YrieBoJA0B (MOHO-, TU- U monucaxapujsl). [mokos3a —
NPOCTEHIINKA MOHOCAXapHJ: OCOOCHHOCTH CTPOSHHS MOJICKYJbl, (PU3MUECKHE W XUMHUECKHUE
cBoiicTBa (B3aumoeiictBue ¢ ruapokcugoM meau(ll), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiEeHHE, OpOKEHHE TJIOKO3bl), HAXOXIAECHUE B IMPUPOJE, INPUMEHEHHUE,
ouonoruueckas posib. @otocunres. PpyKTO3a KaK U30MEP IIIFOKO3BI.

Kpaxman u uemnono3a kak npupojHbie noiumepbl. CTpoeHHe Kpaxmala M LEUIIOJIO3bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs PEaKLus C HOJOM).

OKCHepUMEHTAIbHBIE METOJAbl HW3YYeHHs BELIECTB M UX IMPEBPALCHUIl: MpOBEACHUE,
HAOJII0/IEHUE U ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHbBIE PEAKIIUU
OJIHOATOMHBIX CIIUPTOB (OKHCIIEHHE 3TaHoja okcugaoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumojerictBue rimiepuHa ¢ rugpokcuaom meau(ll)), anpaernmoB (okucieHHEe aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) u rugpokcuaom meau(ll), B3aumomecTBue Kpaxmajga ¢ HOJIOM),
IIPOBEJCHUE NPAKTUYECKONW pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

PacuérHrble 3amaumn.

Berauciienust mo ypaBHEHUIO XUMUYECKON peaknuu (Macchl, 00bEMa, KOJTHUECTBA HCXOJHOTO
BEIIIeCTBA WU MPOAYKTA PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOTO U3 UCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepiKkaliie OpraHn4eckie CoeIMHEHU.

AMUHOKHUCIOTHl Kak aM(pOTepHble OpraHuyeckue coeauHeHus. dusnueckre U XUMHUYECKHE
CBOWCTBA AMMHOKHUCIOT (Ha MpuUMepe TINIHLuHA). buonormyeckoe 3HaueHHE aMHUHOKHUCIIOT.
IlenTuael.

benkn kak npupoAHbIE BBICOKOMOJIEKYJSIpHbIE coeAuHeHus. IlepBuuHas, BTOpUYHAA U
TpeTU4YHasi CTpPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€JKOB: THJIPOJU3, JeHATypalus,
Ka4eCTBEHHbBIE pEaKIMH Ha OENKH.

OKCHepUMEHTAJIbHBIE METOAbl M3Y4YEHMsI BEIIECTB W HX IMPEBpalleHUN: HaONIoJeHHE U
OTHCaHKE JEMOHCTPALMOHHBIX ONBITOB: JACHATYypalus OENKOB IpU HArpEeBAaHUH, IIBETHbIE PEaKLIUU
OenKoB.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHUSI

OcCHOBHbBIE TOHATUS XHUMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTETIEHb MOJIMMEPU3ALIUH, CPEIHS MOJIeKysipHas Macca. OCHOBHbBIE METObI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMepU3alusl U MOJIMKOHACHC Al

DKclepUMEHTabHbIE METO/bl M3YyYeHMs BELIECTB M WX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3amMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexIpeMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H NPU M3YYEHMHM OpraHudecko xmmuu B 10 kiacce
OCYILECTBIISICTCSI 4Yepe3 HCIOJIb30BaHWE KaK OOLIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, TaK W
MOHSTHUM, SABJISIOUIMXCS CUCTEMHBIMU JJIS1 OTJENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO011e ecTecCTBEHHO-HAyYHbIE MOHATHS: SBJICHUE, HAYUHBIH (haKT, TMIIOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CUHTE3, KiaccU(UKAIUs, NEPUOJUYHOCTb, HAONIOJCHHE, H3MEpPEeHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE.

®uznka: MaTepus, SHEpPrusi, Macca, aTOM, 3JIEKTPOH, MOJIEKyJia, SJHEPTeTUYECKUI YPOBEHb,
BEIIIECTBO, TEJO0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBa, (PM3NYECKUE BEINYMHBI U €AUHUIIBI UX
U3MEpEHHUS.

Buonorusi: kierka, opranusM, Ouocepa, OOMEH BemIeCTB B OpraHusme, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAEMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOJYKTHI, OCHOBBI PAllMOHAIBHOTO MUTAHHUS, MOIOIIHME CPEJCTBA,
JICKapCTBEHHbIE U KOCMETHUYECKHE IMpenaparhl, MaTepuaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.



11 KNIACC
OBLIASA N HEOPTAHNYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuil  ameMeHT. AtoM. Slapo artoma, u30TONBL. JNEKTpOHHas 000JIOuKa.
DHepreTHyeckre ypoOBHH, MOMYyPOBHH. ATOMHbBIC opOuTaiu, S-, P-, d- smemeHTbl. OCOOCHHOCTH
pacripesiesieHus] 3JEKTPOHOB 1O OpOUTANsAM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DOnekTpoHHas KOHGUTypalusi aTOMOB.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucrema XuMuU4Yeckux sieMeHtoB JI. M.
MenpneneeBa. CBsi3b IEpUOANYECKOr0 3aKoHa U [leproauyeckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB
. 1. MengeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOWCTB XMMHUYECKHX HJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX M CIOKHBIX BEIIECTB IO IPyIIaM U
nepuoiaM. 3HaueHHe MePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

CrpoeHnue BemiecTBa. XHMHUYECKas CBsI3b. BuJbl XUMUYECKOW CBsI3U (KOBaJEHTHAas
HEeNoJIsIpHasl W TMOJIsSIpHAsi, WOHHAs, MeTalindeckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKUENTOpHbIM). BomopoaHas cBsizb. BasieHTHOCTD.
DNIEeKTPOOTpULIATENBbHOCT. CTeneHb OKucieHus. IOHbI: KaTUOHBI U AHHOHBI.

BemiectBa MONEKYJISpHOrO UM HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue 0 AucHepcHbIX cucTemax. VICTMHHBIE U KOJUJIOMJHBIE pacTBOpbl. MaccoBas A0js
BELIECTBA B pacTBOpE.

Knaccudukanus Heoprannueckux coeAuHeHuii. HoMeHkIaTypa HEOPraHMYECKUX BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3INYHBIM KJIacCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMMUYECKHMX pEakUMH B HEOPraHMYECKOW U
OpraHMYecKOl XMMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iMuYHbIX (akTopoB. OOpaTUMble pEaKIMH.
XnMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnexTponuTHueckas aucconuanus. CunbHble U cinaOble snekTposnuThl. Cpeaa BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpabHas, IIeT0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHepUMEHTAIbHBIE METO/bl HM3yYeHHUsS BEIIECTB M MX NPEBpAIICHUN: JEMOHCTPALUS
tabmun «[lepuoanueckas cuctema xumuueckux siemeHToB JI. WM. MenneneeBay, u3ydyeHue
MojJiele KpPHUCTAJUIMYECKUX PpelmETOK, HaONIoIeHHe W OMNHMCAHHME JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3ilokeHUWe IepoKCcHaa BOJOpOJa B MPHCYTCTBUU KaTalu3aTopa,
oTpefiefieHue Cpeabl PacTBOPOB BELIECTB C MOMOUIbIO YHHBEPCAJIbHOTO HMHJMKATOPA, PEaKIUU
HOHHOTO OOMEHa), MpOBEeIEHHE NPAaKTUYECKOH paldoThl «BrusHUe pa3nuyHbIX (PAKTOpOB Ha
CKOPOCTh XUMUYECKOU PEAKII.

Pacuérnbie 3amaun.

Pacu€rbl Mo ypaBHEHUSM XHMHUYECKHX pEaKLMi, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacué€Thl ¢ UCIIOIB30BAHUEM MOHATHUS «MACCOBasi A0S BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsl. Ilonoxxenne Hemetannos B llepuoanueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J. . MeHnneneeBa M OCOOCHHOCTH CTpPOCHHS aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAJIIOB.
ANOTpONUs HEMETAIUIOB (Ha MpUMepe KUCIopoa, cepsbl, pocdopa u yriaepona).

XWUMHYECKHE CBOWCTBA BaKHEHIIMX HEMETANIOB (TajJoreHoB, cepbl, a3ora, Gdocdopa,
yriaepoaa U KpPEMHHUs) U UX COEOUHEHMM (OKCHIIOB, KMCIOPOJACOAEPKALUX KHUCIOT, BOJOPOAHBIX
COCTMHCHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Merannel. [Tonoxenue MmetaiioB B [lepuoanueckoit cucteMe XuMuueckux 3yemeHToB . U.
MengeneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX O0OJOYEK aTroMOB MeTauioB. OOImue



¢uszmdeckue cBorcTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYECKHUN PNl HAMPsHKEHUN
METaJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIINX METAUIOB (HATPUM, Kaduil, KaJblMi, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61ue criocoOb! noay4YeHus: MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U TEXHHKE.

DKCIepUMEHTaIbHbIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPALICHUMN: U3YYCHHE KOJUICKIIUU
«Mertaisl U CIIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4, HA0I0IeHUe
U ONHCAaHWE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THUIPOKCHIA
AITIOMHUHUS C PaCTBOPaMH KUCIIOT U IIEJI0UeH, KaYeCTBEHHbIE PEAKIIMK HA KATHOHBI METAJUIOB).

Pacuérnebie 3agaun.

Pacuétel Macchl BemecTBa Ui 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BEIECTBA, MACCe
Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIUX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa, KOIMUeCTBa
BEILECTBA) MIPOJIYKTOB PEaKLIUU, €CIU OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMUA 4 KA3Hb

Ponp xumum B 0OeCrieYeHUH 3KOJIOTHYECKOM, YHEPreTHYECKON M MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METO/AX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpeacraBnenuss 006 OONUX HAYYHBIX MPUHIUIAX MPOMBIILIIEHHOTO MOTYYEHUsT BaXKHEHIIINX
BEILECTB.

UenoBek B MHpE BEIIECTB M MAaTEpUATIOB: BAXKHEHIINE CTPOUTEIIbHBIE MaTepUallbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpAaCKH, CTEKJIO, KEpamMHKa, MaTepualbl ISl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHUYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XuMHsT U 3J0pOBbE YENIOBEKA: IpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIpENaparos,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3zanus MexnpeaMeTHbIX CBSI3eH MpU M3ydyeHuHu oOuiel u HeopraHuueckod Xxumuu B 11
KJIacCe OCYIIECTBIIAETCS Yepe3 MCIOIb30BaHNEe Kak OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSITUH, SBIISIOIMIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAY4HBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHUHTE3, KiaccUUKAIUsi, TEPUOJUYHOCTh, HAOIIOIEHUE, OKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®usuKa: marepus, DHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JHEPreTHUYECKUil ypOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €JMHUIIBI X U3MEPEHUSI, CKOPOCTb.

buonorus: kneTka, OpraHum3M, DJ3KocucTeMma, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLINBO, PECYPCHI.

TexHomoTHSI: XUMUYECKas MPOMBIIIIEHHOCTh, METAJUTYPTHsI, TTPOU3BOJACTBO CTPOUTEIHHBIX
MaTepHuaoB, CEeJIbCKOX035MCTBEHHOE MIPOU3BOCTBO, NuIeBas MIPOMBIILIIIEHHOCTb,
dbapmareBTUUECKasi MPOMBINIJIEHHOCTH, MTPOU3BOACTBO KOCMETHUECKHX MPEnapaToB, IPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€pPUAJIOB, 3JIEKTPOHHAS IPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN
HA BA30OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUASA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS OOYYarOIUMUCS
porpamMM CpeIHero oOIero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEAMETHBIM H TPEIMETHBIM).
HayuyHo-mMeTonn4eckoit OCHOBOM Ui pa3paOOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IMPOTrpaMM
cpeaHero o01iero o0pa3oBaHus SIBISETCS CUCTEMHO-ESATEIbHOCTHBIN TOAXO/.

B coorBercTBUHM C CHCTEMHO-IEATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMS MpeaMeTa «XUMU» Ha YPOBHE CPEAHEro 00Iero oOpa3oBaHUs BbIICIECHBI
CJIEIYIOIINE COCTABIIAIOIINE!



OCO3HaHWE OOYYaIOIHUMHUCS POCCHUICKONH TpakTaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYUe MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMMHU  LEJIOCTHOM CHUCTEME XHUMHUYECKOIO
o0Opa3zoBaHusi;

HAJIMYUe PABOCO3HAHUS IKOJIOTMYECKOM KYJIbTYphl M CHOCOOHOCTH CTaBHUTh II€JIU U CTPOUTH
JKU3HEHHBIE TLJIaHBI.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MpeaMeTa «XUMHUs» JOCTHTAIOTCS B €AMHCTBE YUeOHOMH
U BOCIHTATEIBbHON AESATEIBHOCTH B COOTBETCTBHUM C I'YMaHUCTUYECKHMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJ€alaMH POCCHHCKOTO TPakJaHCKOro 0OIIecTBa,
OPUHIATHIMH B OOIIECTBE HOPMaMHU M TpaBWIaMH IOBEACHHS, CHOCOOCTBYIOLIMMH IpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS IMYHOCTH 00Y4arOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpaxaroT CcHOpPMHUPOBAHHOCTH
OTIBITA MTO3HABATEIBHON U MPAKTUIECKOH NEATETBHOCTH 00YUaIOIMXCS 110 PeaTn3alui IPUHSTHIX B
oO11ecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HaHUSA OOYYAIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX NMPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U NPaBONOPSIKY;

MIPEACTABICHUS] O COLMAJIBHBIX HOPMAaxXx M IMpaBUJIaX MEXKJIMYHOCTHBIX OTHOILICHUW B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATENbHOCTH INPHU CO3AAHUU y4EOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHS, JJOTUKY U apTyMEHTHI JIPYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMA

LIEHHOCTHOTO OTHOILLIEHUS K UICTOPHUYECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

yBa)KEHHsI K IIPOIIecCy TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO IPUMEHEHUS XM,
OCO3HAHHUA TOTO, YTO JOCTH)KEHUSI HAYKU €CTh PEe3yJIbTaT AJIUTENbHBIX HAOIIOAEHUN, KPOIOTIMBBIX
DKCIEPUMEHTAIbHBIX IIOMCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpEeca U MO3HABATEIbHBIX MOTUBOB B MOJYUEHUU U MOCJIEIYIOIIEM aHalu3€e UH(pOpMaLiu
0 NEPENOBBIX JOCTUKEHHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUM;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYal[UH, CBA3aHHBIE C XUMUYECKUMH SIBICHUSAMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE TIOBEJIEHHWE W TMOCTYNKH CBOUX TOBAapUIIeH C MO3UIMMA
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popMupoBaHus KYyJbTYpPbl 310POBbS:

NOHUMaHMUS IEHHOCTeW 370poBOro u OezomacHOro oOpas3a KH3HH, HEOOXOIAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

COOJTIOJIEHHSI TTPaBUJI 0€3011aCHOT0 0OpalleH sl C BEIIECTBAMU B OBITY, TOBCETHEBHON KU3HU
U B TPYJOBOH ESATEIBHOCTH;

MOHUMAaHMS [IEHHOCTHU MPaBWJI MHAUBUIYaJIbHOTO U KOJUIEKTUBHOTO O€30M1aCHOTO MOBEICHHS
B CUTYyalUsIX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIOAEH;

OCO3HAHMS TOCTEICTBUM W HENPHUATUS BPEIHBIX NPUBBIUEK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTUKOB, KypeHUs);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIENOBATENbCKON  JIEATENbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIHLHOCTH;



YCTAaHOBKM Ha aKTUBHOE YyYacTHE€ B pEIICHUH MPaKTUYEeCKUX 3a7ad COLMAJILHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUYeHHIO Mpodeccuil pa3IuyHoOro poja, B TOM YMCIIe Ha OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTataM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJMBHIyallbHOW TPACKTOPUU 0Opa3oBaHwsl, OymayIiei
npodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPeOHOCTEH 00111eCTBa;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIIEHHUS K MPHUPOAE, KaK MCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUA TJI00aJbHOTO XapakTepa 3KOJOTHYECKUX MpoOeM, BIMSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE TPUPOJIHON U COLIMAIIBHOM CPEIbL;

OCO3HAaHUA HEOOXOIMMOCTH HWCIOJIb30BAHUS JOCTHKEHUN XUMUU JUIsI PELICHUS BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOTO HETPHUATHS ACHCTBHI, MPUHOCIIIMX Bpel OKpYKalolleld MNPUPOAHON cpene,
YMEHHUSI TPOTHO3UPOBATH HEOIArONPHUATHBIE SKOJOTUYECKUE TMOCIECACTBUS MPEANPUHUMAECMBIX
NENCTBUI U IPeIOTBpALLATh UX;

HaJU4Msl PA3BUTOTO OSKOJOTMYECKOTO MBIIUICHUS, ASKOJOTUYECKON KYJIbTYphI, OIbITA
NESTENIbHOCTH ~ DKOJIOTUYECKOW  HAmNpaBIEHHOCTH, YMEHHMsS  PYKOBOJACTBOBAaThCS HMHU B
MO3HABATEIILHON, KOMMYHUKATUBHOW W COIUAIBHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOATH UAEONIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKH U OOIECTBEHHOW MPAKTHKU;

MOHMMAaHUA CIeUu(UKH XUMUU KaK HayKd, OCO3HaHUsA €& poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILIUIEHHUS, CO3JaHUM LEIOCTHOrO MPEICTABIECHUS 00 OKpYXKarolleMm
MUpE KaK O €IMHCTBE MPUPO/Ibl U YEJIOBEKA, B IO3HAHUHU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JieM COXpaHEeHUsI TPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAUMMOCTH XHMHH Ui COBPEMEHHOH LMBHUIU3alMU: B €€
TYMaHUCTUYECKOW HANpaBJICHHOCTH M BaXXHOW pOJIM B CO3JIJaHUM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpBI, PEIIEHUU TI00ANBHBIX MPOOJeM YCTOWYMBOTO Pa3BUTHS UYEJIOBEUYECTBA — CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBON M IKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCIIOBUH YCIEIIHOTO TPYAA U DKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXJA0T0 iieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTU: TIOHUMaHHUS  CYIIHOCTH METOJOB  IIO3HAHUA,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJydaeMmble 3HAHUS IS
aHajn3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIET0 MUPA M IPOUCXOIANINX B HEM H3MEHECHUM, YMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYYHBIX (PAaKTOB M MMEIOIIUXCS JIaHHBIX C IIEIBI0
MOJTYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO UCIOIB30BaTh XUMUYECKUE 3HAHMS JUIsI pelieHus: IpobiieM B
pEANTbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATENbCKON AESTENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEIMpEephIBHOMY OOpa30BaHMIO M CcamMo00pa3oBaHUIO, K
AKTUBHOMY TOJIYYE€HHIO HOBBIX 3HAHUH MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH IMOTPEOHOCTIMU;

WHTEpeca K 0COOEHHOCTSM TPyJa B Pa3audHbIX chepax mpodhecCHOHATBHOMN eATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI
MertarnpeaMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOTo npenMeTa « XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHus BKIIOYAIOT:
3HaYMMble JUId (OPMHUPOBAHHUS MHUPOBO33PEHHUS OOYYAIOUIMXCS MEXAUCIUILTUHAPHBIC
(MeXTpeIMeTHBIE) O0IIeHAYYHBIC TTOHATHS, OTPAKAIOIINE [IETIOCTHOCTh HAYYHOW KaPTHHBI MUpa U
CHGLII/I(l)I/IKy MCTOIOB IIO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAyKaxX (MaTepI/ISI, BCIICCTBO,



SHEprus, SIBIEHUE, IMPOLECC, CUCTEMa, HAay4YHbIM (aKkT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICAOBaHUE, HAOI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpcalibHble yueOHbIE AeHCTBUS (ITO3HABATEIbHBIEC, KOMMYHHUKATUBHBIC, PETYISATUBHEIC),
obecnieunBaromue GopmMupoBanue (GyHKIMOHAILHOW TPAMOTHOCTH M COLMATBHOW KOMITETEHITUU
00ydJaromuxcs;

CHOCOOHOCTh  OOYyYaroImuXCs  HUCIHOJB30BAaTh  OCBOCHHBIE  MEXKIUCIHILIMHAPHEIC,
MHUPOBO33pEHUYECKUE 3HAHUS U YHHBEpcajbHble Yy4yeOHble JACHCTBUS B TO3HABATENbHOM U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble  pe3ylbTaThl OTPaKalOT —OBJAJIEHUE YHHUBEPCAIbHBIMU  y4EOHBIMU
MO03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJISTUBHBIMH JIEHCTBUSMHU.

OBRi1ajieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOornYecKue AecTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh W aKTyaJlH3UpOBaTh MpOOJIEMYy, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTPEACIATh TN JACSITeIBbHOCTH, 3aJaBas IMapaMeTpbl W KPUTCPUU WX JOCTHIKCHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh IPH OCBOCHUW 3HAHWW MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICISTH
XapaKTepHble TMPU3HAKKM TOHATHA M  yCTaHAaBIUBaTh HUX  B3aHUMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOIINE OHITHS JIsI OOBSICHEHUS OT/ICIBHBIX (DAKTOB U SBJICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUHU I KIIacCU(UKALIMY BEIIECTB U XMMHUECKUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9aeMbIMU SIBJICHHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXJeHus (MHIYKTUBHbBIC, I€TyKTHUBHBIC, IO aHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W IPOTUBOPEUUS B PACCMATPUBAEMBIX SBJICHHUSX, (OPMYIUPOBATH BHIBOJBI H
3aKTIOYCHHUS,

MPUMEHSTHh B IPOIECCEe MO3HAHUS, HCIIONB3yeMble B XUMHUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TIPeoOpa3OBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHUMBOJI) DJIE€MEHTA,
XUMHUYecKass (QopMmyiia, ypaBHEHHE XHMHUYECKOH pEaKIMu — TMPU PEHIeHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh HA3BaHHBIE MOJICIbHBIE TIPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIISCTB M XUMUICCKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BATENIbCKUE IeliCTBUS:

BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIESCTB M XUMUICCKUX PEAKITUIA;

dbopMynupoBaTh 1ENM W 3aJa4d  WCCJIEIOBAHHS, WCIOJNb30BaTh IMOCTABIECHHBIE U
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIC BOIIPOCHI B KAYECTBE WHCTPYMECHTA TIO3HAHKS U OCHOBBI JIJIS
(dbopMUPOBaHUS TUIMOTE3HI 10 TPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITCIILHOTO IUIAHWUPOBAHUS W TIPOBEACHHS yYCHUYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HAONIOAATh 32 XOJOM IMIpOIlecca, CaMOCTOSITEIBHO
IIPOTHO3UPOBATh €ro pe3yibTar, ¢GopMyInpoBaTh OOOOIIEHHUS M BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHHUS, COCTaBIATH OOOCHOBAaHHBIA OTUET O MPOJAETaHHOU
pabore;

nproOpeTaTh OMBIT YYEHUYECKOW MCCIEOBATEIhCKOM U TPOEKTHOW JeSATENbHOCTH,
MPOSIBIIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITSIBHOMY TIOMCKY METOJOB PeIICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB MTO3HAHUSI.

3) padora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHUKAX WH(MOpMaIMU (HayqYHO-TIOMYJspHAsl IUTEpaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE MocoOus, pecypchl HWHTepHeTa), aHaIM3UPOBATH
uH(GOPMAIIMI0O Pa3NUYHBIX BHUAOB H (OpPM TpENCTaBICHUS, KPUTUYECKH OILICHUBATh &
JIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochkl U MPUMEHITh pPA3IUYHBIE METOABl IMPU IOUCKE H O0TOOope
uH(pOopMali, HEOOXOAUMOM /7S BBIMIOTHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

MPHOOpPETaTh OMBIT HCIIOJIb30BaHMS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMpAaTh ONTUMAIBHYIO (GOpMY TMpeACTaBieHUs HHPOpPMAIHUH (CXEMBI,
rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);



UCTIONIB30BaTh HAYYHBIM S3bIK B KAaueCTBE CpEACTBA NpU paboTe C XUMHYECKOH
uHpOpMaLKeil: MPUMEHATh MEXIpeaMeTHbIE ((PU3nYecKkue 1 MaTeMaTHUeCKUe) 3HaKU U CUMBOJIBI,
dhopmyIiel, a0OpeBUATYpPbl, HOMEHKJIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH €l CTBUSAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI B XOJ€ AHMAjora W/WiIH JUCKYCCHH,
BBICKa3bIBaTh WJCH, (OPMYJIMPOBATH CBOM NPEJIOKEHHUS  OTHOCUTEILHO  BBIIIOJHECHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIMCH pEe3yJbTaTOB I03HABATEIBHON JESITEIBHOCTH, IOJYYSCHHBIX
CaMOCTOSITEIIbHO WM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJIHEHUH XUMHYECKOTO IKCIICPUMEHTA,
NPAaKTUYECKOH PabOThI MO MCCIIEOBAHUIO CBOWCTB M3yYaeMbIX BELIECTB, pealH3alUUd y4eOHOTO
npoekTa M (OPMYJIHMPOBATH BBIBOJBI IO pPE3yJIbTaTaM IPOBEIEHHBIX HCCICIOBAHUN MTyTEM
COTJIACOBAHUS TIO3ULIUH B X0/1€ 00CYKICHUS U 0OMEHA MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJIbLHBIMHU PEryasSTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIFHO ITUIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIHHOCTD,
ompenenss €€ LENd U 3aJlaud, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npe/UlaraéMblii  aIrOPUTM JCHCTBHI TPH BBHIMOJHEHUHM YYEOHBIX M HCCIEIOBATENbCKHX 3ajad,
BbIOMpaTh HanOosee 3(pPEeKTUBHBINA CMOCO0 MX PEHICHHs ¢ YYETOM TOJYYCHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAX;

OCYILECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHUPOBAHHOCT TPEJCTABICHUH O XMMHMUYECKOW COCTaBJISIOIIEH eCTeCTBEHHO-HAyYHOH
KapTUHBl MHUpaA, POJIM XMMHUU B MO3HAHWUU SIBJICHUM MpPHUPOAbI, B (OPMHUPOBAHUHU MBIIIICHUS U
KyJbTYpbl JMYHOCTH, €€ (YHKIMOHAIBHOW TIpPaMOTHOCTH, HEOOXOIUMOW JUIsl peIIeHUs
INPAKTUYECKUX 3aJa4 M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOLIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJHOMU Cpelie;

BJIa/ICHHE CHUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpask BKJIIOYAET: OCHOBOIIOJIATAOLINE OHSTHS
(XMMMUYECKUIl DJIEMEHT, aToM, »JJEeKTpOHHas O0O0O0JIoYKa aToMa, MOJEKYJla, BaJeHTHOCTS,
AIIEKTPOOTPULIATEILHOCTh, XMMMYECKasi CBA3b, CTPYKTypHass ¢opMmyna (pa3BépHyTas U
COKpallléHHast), MOJIb, MOJIApHAs Macca, MOJIIpHBIN 00BEM, YIIIepOAHBIN CKeneT, (QyHKIIMOHAIbHas
rpynna, paaukai, H30Mepus, H30Mepbl, TOMOJIOTHYECKUN Psijl, TOMOJIOTH, YTJIE€BOJOPOIbl, KUCIOPO/
U a30TCoAEpKallue COCIUHEHNS, MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COEIMHEHUS); TEOPUU M 3aKOHBI (TEOpHsl CTpoeHus opranmyeckux BemiectB A. M. Bbyrtieposa,
3aKOH COXpPaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK  XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKallue B OCHOBE IOHUMAHHUS MPUYUHHOCTH M CUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (PaKTOJOTMUYECKHE CBEJCHHMS O CBOWCTBaX, COCTaBe, IOJYyYECHUH U
0€30MacHOM HCIOIb30BAaHUM BAKHEHUIINX OPraHMYECKUX BEIIECTB B OBITY W MPAaKTHUECKOMN
JESATEIIBHOCTH YEJIOBEKA,

c(OpMHUPOBAHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTAHABIMBATh UX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATUS IPU ONMCAHUU COCTaBa, CTPOCHMS M
MPEBPAILICHU OPTaHUYECKUX COCTUHEHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY Ui COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOW) (HOPMYNT OpraHUYeCKUX BEIIECTB U
YPaBHEHUH XMMMUYECKUX PEAKLUI, W3rOTABJIMBATH MOJEIM MOJIEKYJI OpPraHMYECKHX BEUIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh IMPHHAUICKHOCTh HM3YYEHHBIX OPTaHUYECKUX
BEUIECTB [0 HX COCTaBy M CTPOCHUI0O K OINpeAeNEHHOMY KJacCy/TpyIie COeIuHEHUI
(YyrmeBomoposl, KUCIOPOJ M a30TCOAEPKALME COEAUHEHMSI, BHICOKOMOJIEKYIISIPHBIE COEAMHEHNS),
JaBaTb WM Ha3BaHUs 1o cuctematudecko HomeHnknarype (IUPAC), a Taxke NpUBOIUTH



TPUBHAJIbHbIE HAa3BaHUS OTJENbHBIX OPraHWYECKUX BEIIECTB (ITUJIEH, MPOINUJICH, AalleTUJIEH,
STUJICHIJIMKOJIb, TIUIEPUH, (peHo, popMabaerus, aleTanbIeru, MypaBbuHasi KUCII0Ta, YKCYCHas
KHCJIOTa, OJICMHOBAas KUCJIOTAa, CTEapUHOBAasl KUCIIOTA, III0OK03a, (PpyKTO3a, Kpaxmal, LEeJUII0JI03a,
TJIUIIH);

c(OpPMHUPOBAHHOCTh yMEHHUS OIpENeIsTh BUIbl XUMHUYECKOW CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKEHUS TEOPHUH CTPOEHHUS OPraHU4eCKHX
Bemects A. M. byrnepoBa st 00bsICHEHUSI 3aBUCMMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTAB, CTPOCHHE, (PU3NUECKUE U XUMHUYECKHE
CBOMCTBAa TUIMYHBIX MPEACTABUTEIEH PA3IUUYHBIX KJIACCOB OPraHMUYECKUX BEILIECTB (METaH, 3TaH,
STWJICH, MPOIUJIEH, aneTusieH, OyramueH-1,3, merunOyraauen-1,3, OGeH30i, MeTaHOJ, ATaHOI,
ATUJICHIJIMKOJb, TJIMIEPUH, (PEHOJ, aleTanblIerui, MypaBbuHas M YKCYCHas KHCIIOTBI, TJIIOKO3a,
Kpaxmall, [eJUTI003a, aMUHOYKCYCHasl KHUCIIOTa), WIUTIOCTPUPOBATH F€HETUUYECKYIO CBSA3h MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMUMHUYECKHUX DPEAKIHUM C HCIOIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOYHHUKH YTIIEBOJOPOIHOTO CHIpbs (HE(DTH,
IOPUPOJHBIN Ta3, Yrojib), CocoObl MX MepepadOTKU W MPaKTUYECKOe MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJUTH BHIYMCICHUS IO XUMUYECKUM YPaBHEHHSIM (MacChl,
00BbEMa, KOJIMYECTBA UCXOJIHOTO BELECTBA UJIM MPOIYKTa PEaKLMH 110 U3BECTHBIM Macce, 00bEMY,
KOJIMUECTBY OJIHOTO U3 UCXOIHBIX BEIIECTB WM MTPOJYKTOB PEAKIUN);

c(OpPMHUPOBAHHOCTh YMEHUU BIAJCTh CHCTEMOW 3HAHWA OO0 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XMMHUHU IIPU U3YYEHHUH BELECTB U XMMUYECKHX SIBJICHUHN (HaOt0IeHHE,
U3MEpEeHHe, HKCIIEPUMEHT, MOJCIUPOBAHKE), UCIIONIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IPUHITHS DPELIEHUN B KOHKPETHBIX J>KM3HEHHBIX CHUTYalUsAX, CBSA3AHHBIX C BEUIECTBAMU U HX
PUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COONIO/IaTh MpaBWiia MOJb30BaHUA XUMHUYECKOW MOCYIOH H
1abopaTOpHBIM O0OpYZOBaHUEM, a TakXKe MpaBHiIa OOpaIleHusl C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OINBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATb M BBIIOJHATH XMMHUYECKUH HKCIEPUMEHT
(mpeBpalleHus] OpraHMYEeCKUX BEIIECTB MpPHU HAarpeBaHUM, MOJY4YEHHE STUJIEHA M H3YyYEHHE €ro
CBOICTB, KaueCTBEHHBIE PEAKIIMM OPraHUYECKUX BEIECTB, JI€HATypalusi OEIKOB MPU HArPEBaHUU,
[[BETHbIE PEaKLUU OEJNKOB) B COOTBETCTBHHM C MPABUIAMM TEXHUKHU O€30MAaCHOCTH MpPU OOpaIleHuu
C BeulecTBaMH M Ja0OpaTOPHBIM OOOpYIOBAaHUEM, NPEACTABIATH Pe3ylAbTaThl XHUMHUYECKOTIO
JKCIIepUMeHTa B (OopMe 3allUCH ypPaBHEHUH COOTBETCTBYIOIIMX peaKUUid © (QOpMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHATU3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeCcTBa MaccoBoil nHpopmanuu, IHTepHET 1 Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COONMIOJaTh IpaBHUa JKOJIOTMYECKH 11eJIecO00pa3HOro
NOBE/NEeHNUA B OBITY W TPYIOBOH JEATENPHOCTH B LEISIX COXPAaHEHHs] CBOETO 3J0POBbS U
OKpYXarollled NPUPOJHOW Cpebl, OCO3HAaBaThb ONACHOCTb BO3JCHCTBHS HA JKUBBIE OpPraHU3MBI
orpeeEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMmbici nokaszarens [1JIK, moscHaTs Ha mpumepax
CHOCOOBI YMEHBIIEHUS U MTPEIOTBPAILICHHS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi OOy4arolUXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUTSL CJIETIBIX M CIA0OBHUIALIMX OOYYaIOUIUXCS: YMEHHE HCIOJB30BaTh PelbepHO-TOUEUHYIO
cucremy o6o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.

11 KJIACC
[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 Heopranudeckasi XuMHUsD OTPaXKaroT:
c(OpPMUPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa, POJIM XMMHUU B MO3HAHWUU SIBJICHUM MPUPOIbI, B (GOPMUPOBAHUU MBIIUICHUS U



KyJIbTYpbl JUYHOCTH, €€ (YHKIHOHAIbHOM TIpaMOTHOCTH, HEOOXOAMMOW i peHIeHUS
MPAKTUYECKUX 33aa4 M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CUCTEMON XUMHUYECKUX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIAralOIINe MOHSATHUS
(XMIMHUYECKHUIl 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JEKTPOHHBIC OpPOUTAIH aTOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBIA 00BEM, BAJICHTHOCTH, O3JCKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBA3b (KOBaJEHTHAsl, HMOHHAs, METaJUIMYecKas, BOJOPOAHAas), KpUCTAJUIMYEcKas
pemi€Tka,  TUIOBI  XUMHYECKMX  pEaklMi,  pacTBOpP,  AJIEKTPOJUTHI,  HEDIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] JUCCOLMALUS, OKUCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEaKIINH,
XUMHYECKOE pABHOBECHE); TEOPUU U 3aKOHBI (TEOpUsl AJIEKTPOJMTUYECKOW JIHUCCOLMALINU,
nepuoanyeckui 3akoH /. . Menaeneesa, 3akOH COXpAaHEHUS MACChI BELIECTB, 3aKOH COXPAaHCHUS
U TPEeBpaLICHUs] YHEPIHM MPU XUMHUUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIHUYECKHH S3bIK
XUMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUS PUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHX SBIIEHUH, (AKTOJIOTMYECKUE CBEICHUS O CBOMCTBAaX, COCTaBe, IMOJNYYEHUU U
0e30MacHOM HCMOJB30BaHUU BAXKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUYECKOU
JIeATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBIIATH XapaKTePHBIC MIPU3HAKHU MMOHATUM, YCTAHABIUBATH UX
B3aUMOCB$I3b, UCIIOJIB30BAaTh COOTBETCTBYIOLME MOHATHS TP ONMCAHUU HEOPTAHMYECKUX BELIECTB
U UX NPEBPALCHUN;

c(OpPMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUIsI COCTaBIICHUS
(opMyJ1 BelleCTB M YPaBHCHUIT XUMHUYECKUX peakinii, cucteMaTndeckyro Homenkiarypy (IUPAC)
U TPUBHUAIbHBIE HAa3BaHUS OTIENIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId ra3, yriaeKucIblid ras,
aMMHaK, raméHasi U3BeCTh, HeraléHas U3BeCThb, MUTHEBAs COJIA, TUPUT U JPYTHE);

c(OpPMUPOBAHHOCTh YMEHUH OIpeNeNsaTh BAICHTHOCTh U CTEMEHb OKUCICHUS XUMHYECKHX
AJIEMEHTOB B COCJIMHEHUSX PA3TUYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3M (KOBaJEHTHAs, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPOJIHAs) B COCAMHEHUSAX, THUI KPUCTAUTUYECKOW PEMIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJICKYJSIpHAsi, HMOHHAs, METAUTMYECKas), XapakKTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COETMHEHUII;

c(hOpMUPOBAHHOCTh YMEHUHN YCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUUECKUX BEIIECTB MO
WX COCTaBy K OMNpEIelIEHHOMY KJacCy/Tpylie COoelWHEHUH (MpOCThie BEIIeCTBa — METAIbl U
HEMeTaJUIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIHN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CMBICT TiepuoAndeckoro 3akona JI. 1. Menaeneesa
U JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, 0OBSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKITHY;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHX
sneMeHToB 1—4 nmepuonos Ilepuoandeckor cucteMbl xuMmudeckux sneMmeHToB [[. . Menpaeneesa,
UCTIONB3Ysl TIOHATHUS «S-, P-, U-3JEKTPOHHBIC OPOUTAINY», «IHEPTETHUECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB W UX COCAMHEHHH MO TEpHoJaM U
rpynnam [lepuoanueckoit cucremsl xumudeckux 3neMeHToB 1. M. Menaeneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
HEOPraHWYECKHX BEIECTB PA3JIMYHBIX KIJIACCOB, MOATBEP)KJATh CYILIECTBOBAHUE T'€HETHUECKOU
CBSI3M MEXJy HEOPraHWYECKHMMH BEIIECTBAMH C TIIOMOIIBI0 YPAaBHEHUH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUid;

c(hOpMUPOBAHHOCTh YMEHHsI KJIACCU(MUIIMPOBATH XUMHUUYECKHE PEAKIUU 10 Pa3THIHBIM
npu3HaKaM (YUCIy U COCTaBy PEearupyrolliux BEMIecTB, TeIoBoMY YD (PeKTy peakinu, n3MEHEHHIO
CTENeHEe OKUCIIEHHSI 3JIEMEHTOB, O0PaTUMOCTH PEaKIH, YIaCTHIO KaTaju3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIUN PA3IHUYHBIX TUIIOB, MOJHBIE H
COKpalIEHHbIE YpaBHEHUS peakUUid HOHHOTO OOMEHa, YYUTBIBAas YCIIOBHUS, MPU KOTOPBIX 3TH
peakLuu UIYT 10 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHUI NMPOBOIUTH PEaKLMH, MOATBEPHKAAIOIINE KaUYeCTBEHHbII COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEUIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEUIECTB;

c(hOPMUPOBAHHOCTh YMEHUW PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OaaHca ATUX PEaKIHii;



c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIHH OT
pa3au4YHbBIX (AKTOPOB; XapakTep CMEMICHHS XHUMHUYECKOTO pPaBHOBECUS B 3aBUCUMOCTU OT
BHemHero Bo3acicTBus (mpuniun Jle [llatense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepPHU30BaTh XMMHUYECKHUE MPOIIECCHI, JSKAIINE B OCHOBE
MPOMBIIUICHHOTO IMOJIy4€HUsI CEpPHOM KHCIOThI, aMMHaka, a Takke Cc(HOPMUPOBAHHOCTh
npecTaBiIeHuid 00 OOMMX HAYYHBIX MPUHIMIIAX M SKOJOTHYECKHX MpodIeMax XHMHYECKOTO
IIPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh yYMEHHUW TPOBOJUTH BBIUMCICHHUS C WCIOJIH30BAHUEM TIOHSATHUS
«MaccoBasi JI0JIsl BELIECTBA B PACTBOPE», 00bEMHBIX OTHOLICHHUM ra30B NMPU XMMHUUYECKUX PEAKIIHSIX,
Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJIHMUYECTBY BEIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B PEAKLUHU BEIIECTB, TEIJIOBOTO 3PQeKTa peakuil Ha OCHOBE 3aKOHOB
COXPAHEHHUsI MACChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS YJHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COOJIOJIaTh TMpaBWIA IMOJH30BAHUS XHUMHUYECKON TOCYHO0H U
1abopaTopHBIM 000PYAOBaHHUEM, a TaKXKe MpaBWiia OOpalEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOIHATH XHMHUYECKUNW HKCIEPUMEHT
(paznoxeHue MepoKCUaa BOJOpOJa B MPUCYTCTBUM KaTallu3aTropa, ONpeNeIeHHe Cpeibl paCTBOPOB
BEIIECTB C MIOMOIIIbIO YHUBEPCATHHOT'O MHIUKATOPA, BIMSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIuy, peakIlni HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKkIliu Ha Cyib(dar-, kKapOoHaT-
U XJOpUJ-aHUOHBI, HAa KATHOH aMMOHUS, pEUIEHUE SKCIEPUMEHTAIbHBIX 3aJad MO0 TeMaM
«Meramtel» u «Hemetainmel») B COOTBETCTBUM C MpaBUIAMH TEXHUKH O€30MACHOCTH IPHU
oOpallleHuu ¢ BelIecCTBaMU U JIaDOpaTOPHBIM O0OpYyIOBaHUEM, TPEICTABIATH PE3YIbTAaThI
XUMHUYECKOTO DJKCIIEPUMEHTa B (OpMEe 3alMCH YPaBHCHHH COOTBETCTBYIOIIMX PEAKIUH U
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHHN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(MOPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKaIUU, IHTEpHET U OpyTuXx);

c(OpMUPOBAHHOCTh YMEHHUH COOJIIOJIaTh MpaBWJIa SKOJOTHYECKH  IIeJIeCO00pa3HOro
MOBEeHHU B OBITY W TPYOOBOM JHEATENBHOCTH B IEISIX COXPAaHEHHs] CBOETO 3I0POBbS U
OKpYKarolllell MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MBbI
onpefeNnéHHBIX BEIIEeCTB, MOHUMAas cMbica Tokazatens [1JIK, moscHAT Ha mpuMepax CrocoObI
YMEHBIIEHUS 1 TIPEAOTBPAIIEHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M UEIOBEKA;

JUIsT OOyYaroluXcsi C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSThH
3HAHUS1 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB U XUMUYECKUX SIBJICHUH;

JUTSL CIIETIBIX W CNAOOBUIAIINX OOYYAIOUIUXCS: YMEHHE UCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Kosn4ecTBo yacoB
Ne HanmenoBanue pasiesioB
w/n 1 TeM POrpaMMbi Beero KouTpoabHbie I[pakTudeckue JuieKTpoHHbIE (I (POBBIE) 06pa3oBaTebHbIE pecypchl
padoThI padoThI
Pazgen 1. TeopeTudeckne 0CHOBBI OPraHM4eCKOi XUMHH
Bubmmoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/
Ipemer obramiecKoii https://media.prosv.ru/content/item/reader/7896/ ->iexTpoHHBIH yaecOHUK
el p "Xumus 10 ximace" https://content.edsoo.ru/lab/ - UurepaktiBHbIC
XUMHUH. Teopus CTpOCHUS
11 . 3 0 0 BUPTYaJIbHBIC Ta00PATOPHBIE U MPAKTUUECKHE PAOOTHI
OpraHMYeCcKuX COeTUHEHHUN X - _
https://marketplace.obr.nd.ru/library/lessons?by groups=1
A. M. Bytnepona - P
filter_subject=5 -Xwumust (3aHUMAaTEIBHBIC OMBITHI, YICKTPOHHbIC TITAKATHI
U TECTHI)
Hroro mo paznmery 3
Pasnea 2. YrieBoaopoabl
bubnunoreka ITOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3iaexkTpoHHBIN yueOGHUK
"Xumus 10 kmace" https://content.edsoo.ru/lab/ - NurepaktuBHbIE
[IpenenbHBIC YTIEBOIOPOABI
21 o IKAHbL 2 0 0 BHPTYaJIbHBIE TA0OPATOPHBIC W PAKTHIECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumust (3aHUMATENBHBIE OIBITHI, ANEKTPOHHBIE ITAKATHI
U TECTHI)
bubaunoreka IJOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3nexkTpOHHbIH yIeOHHUK
Henpenenbubie "Xumus 10 xinace" https://content.edsoo.ru/lab/ - NurepaktiBHbIE
2.2 YTICBOIOPOMBI: aJKCHEI, 6 0 1 BHPTYaJIbHBIE JTA0OOPATOPHBIC W MPAKTHIECKUE PaOOTHI
aJKaIMEHb], aTKUHBI https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHBIC OTBITHI, ANEKTPOHHBIE MTAKATHI
Y TECTHI)
bubnuoreka I{OK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -31eKTpOHHBIN yueOHUK
"Xumus 10 xnmacc" https://content.edsoo.ru/lab/ - MuTepakTuBHBIC
ApomaTnueckue
2.3 EBONODOLL 2 0 0 BUPTYaJIbHBIE TA00OPATOPHBIE M IPAKTHIECKUE PAOOTHI
¥ AOPOR https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xwumust (3aHUMAaTEBHBIE OTBITHI, YIEKTPOHHbIE TTAKATHI
U TECTHI)
2.4 [IpupogHbIC HCTOYHHUKH 3 1 0 Bbubnunorexa I{OK https://myschool.edu.ru/ https://resh.edu.ru/



https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/

YIIEBOIOPOIOB U HX
nepepaboTka

https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHbIH yueOHHUK
"Xumus 10 xmace" https://content.edsoo.ru/lab/ - NurepaktuBHbIE
BUPTYaJIbHbIC TAOOPATOPHBIC M MPAKTHYCCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumust (3aHUMAaTEIbHBIC OMBITHI, YICKTPOHHbIC TTAKATHI
U TECTHI)

Hroro no pazneny

Pa3gen 3. Kuciopoacoaep:kamue opraHu4eckne coej

13

HMHCHHUSA

3.1

3.2

3.3

Cnuptsl. Oenon

Ansnrerunst. Kap6oHOBEIE
kucsotsl. CroxHbIe 3(UPBI

VYrneBobl

Bubmmoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ ->nexTpoHHBIH yaeOHUK
"Xumus 10 xmace" https://content.edsoo.ru/lab/ - NurepaktiBHbIC
BUPTYaJIbHBIE TA00OPATOPHBIE M IPAKTHIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumust (3aHUMATENBHBIC OTBITHI, NEKTPOHHBIC MTAKATHI
U TECTHI)

bubmmoreka IJOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3nexkTpoHHbIH yIeOHHUK
"Xumus 10 xmace" https://content.edsoo.ru/lab/ - NurepaktiBHbIC
BHPTYaJIbHBIE TAOOPATOPHBIC U MPAKTHIECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xwumust (3aHHUMAaTEIBHBIC OMBITHI, YIEKTPOHHbIC TTAKATHI
Y TECTHI)

bubnmoreka I{OK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3inexTpoHHbIH yueOGHUK
"Xumus 10 kmace" https://content.edsoo.ru/lab/ - UurepaktuBHbIE
BUPTYaJIbHbIC JTA00PATOPHBIE U MPAKTUUECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xwumust (3aHUMAaTEIBHBIC OMBITHI, JICKTPOHHBIE TLIAKATHI
U TECTHI)

Hroro no pazneny

13

Pasnea 4. Azorcoaep:kalue OpraHm4ecKue coelMHeHus

4.1

AMUHBI. AMMHOKHCIIOTEI.
Benkn

Hroro no pazneny

bubnunoreka ITOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ ->1eKTpOHHBIN yueOHUK
"Xumus 10 xnmacc" https://content.edsoo.ru/lab/ - MuTepakTuBHBIC
BUPTYaJIbHBIE TA00OPATOPHBIE M IPAKTHIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xwumus (3aHUMAaTEIIbHBIC OMBITHI, YICKTPOHHbIC TJIAKATHI
U TECTBHI)



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5

Pazneax 5. BbICOKOMOJIeKyJIﬂpHLIe COCAUHCHUSA

5.1

[Inactmaccel. Kayuyku.
Bonokna

Hroro no paspeny

OBIIEE KOJIMYECTBO YACOB
10 ITPOTPAMME

34

Bubnmoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ ->mexTpoHHbIH yaeOHUK
"Xumus 10 xmacc" https://content.edsoo.ru/lab/ - MarepakTrBHbBIC
BUPTYaJIbHBIE JTA00OPATOPHBIE M PAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xwumust (3aHUMAaTEIBHBIC OMBITHI, YICKTPOHHbIC TTAKATHI
U TECTHI)



https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5

Ne HanmenoBaHme pa3aesioB H TeM
n/n NpOrpaMMbl

11 KJIACC

KoandecTBo yacoB

Bcero

KonTponbHsble
padoTHhI

IIpakTHnyeckue
padoThI

JJleKTpOHHBIE (HU(POBLIE) 00pa3oBaTelbHbIE PeCYPChI

Paznea 1. Teopernueckue 0CHOBbI XHMHHU

Crpoenne atomoB. [leproamaeckmii
11 3akoH u [leprogudeckas cucrema
XUMUYecKux 35emeHToB Jl. U.
MenneneeBa

CrpoeHue BeIecTBa.

1.2
MHorooOpasue BelecTs

Bubnmoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3exTpoHHBII
yueOnuk "Xumus 11 kmace” https://content.edsoo.ru/lab/ -
I/IHTepaKTI/IBHLIe BUPTYAJIbHBIC na6opaT0pHLIe 1 MPAaKTUICCKUEC
pa6ortsr https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xwumust (3aHUMAaTEIbHBIC OMBITHI, YICKTPOHHbIC
IIJTaKaThl U TECTHI)

Bbubamoreka IJOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -31ekTpoHHBII
yueOnuk "Xumus 11 kmace” https://content.edsoo.ru/lab/ -
WHTepakTHBHBIC BUPTYaJbHbIC JA0OPAaTOPHBIE U MIPAKTUUECKHE
pa6ortsr https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xwumust (3aHUMAaTEIbHBIC OMBITHI, YIEKTPOHHbIC
IJTAKaThl U TECTHI)

1.3 XUMUYECKUE peaKINU

bubnunoreka ITOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -31exTpoHHBII
yueOnuk "Xumus 11 kmace” https://content.edsoo.ru/lab/ -
VHTepakTHBHbBIE BUPTYyaIbHBIE JJAOOPATOPHBIE U MPAKTHUECKUE
pabortsr https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENbHBIE OTBITHI, TEKTPOHHBIE
IIJ1aKaThbl U TGCTLI)

Hroro no pazneny
Pasnen 2. Heopranuyeckasi XuMus

2.1 MeTaisl

2.2 Hemeramisl

13

bubnunoreka I{OK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHbI#H
yueOnuk "Xumus 11 kiace” https://content.edsoo.ru/lab/ -
WHTepakTHBHBIE BUPTYaJbHbIE JJAOOPAaTOPHBIE U IPAKTUUECKHE
pa6ortsr https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xwumust (3aHUMAaTEILHBIE OTBITHI, YIEKTPOHHbIE
IUTAKaThl ¥ TECTHI)

Bbubimoreka IOK https://myschool.edu.ru/ https://resh.edu.ru/

https://media.prosv.ru/content/item/reader/7896/ -31eKkTpoHHBII
yuebuuk "Xumus 11 kmacc" https://content.edsoo.ru/lab/ -



https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/

CBs3b HCOPraHUYCCKUX U

I/IHTepaKTI/IBHLIe BUPTYAJIbHBIC na6opaTopHLIe 1 MPAaKTUYCCKUEC
paboTsr https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xwumust (3aHUMAaTEIbHBIC OMBITHI, YICKTPOHHbIC
IIJ1IaKaThl U TeCTLI)

bubnunoreka ITOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -snexTpoHHbI#H
yueOnuk "Xumus 11 kiace” https://content.edsoo.ru/lab/ -

2.3 O AHIICCKIX BOLLCCTE 2 WHTepakTHBHBIE BUPTYaJIbHbIE JJA0OpAaTOPHBIE U TPAKTUUECKHE
P B pabortsr https://marketplace.obr.nd.ru/library/lessons?by groups=1

filter_subject=5 -Xumust (3aHUMAaTEIBHBIC OMBITHI, YICKTPOHHbIC
IJIAKAThI U TECTHI)

Hroro no pazneny 17

Paznea 3. Xumus u )Ku3Hb
bubnmoreka IJOK https://myschool.edu.ru/ https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -3nexTpoHHbI#H
yuebnuk "Xumus 11 knacc" https://content.edsoo.ru/lab/ -

3.1 XUMUS U KHU3HD 4 VHTepakTHBHBIC BUPTYaJIbHbBIC Ta0OPATOPHBIC ¥ IPAKTHYCCKUE
pabortsr https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENbHBIE OMBITHI, TEKTPOHHBIC
IIJTaKaThl U TECTHI)

HUroro mo paszzmeny 4
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME



https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA
* Xumus, 10 xmacce/ Tabpuensa O.C., OctpoymoB W.I'., CrnagkoB C.A., AKnuoHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHne)
* Xumus, 11 xmace/ Tabpuensa O.C., Octpoymo W.I'., CnagxoB C.A., AKumoHEpHOE
obmectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
1. O.C. TI'abpuensn, I'.I'. JIsicoBa. Xumuss Metoandeckoe mocooue — 0a30BbIid YPOBEHBY -
M.: JIpoda, 2022.
2. O.C. I'abpuensn, U.I'. OctpoymoB. OOmias XuMHsl B TeCTax, 3agavax, ynpaxHeHusx. 11
kiacc — M.: [Ipoda, 2023.
3. O.C. TI'abpuensn, I1.H. bepeskun, A.A. YmakoBa. Xumusa 11 knacc: KoHTposibHBIE U
MPOBEepOYHBIC PabOTHI K yueOHUKY. — M.: JIpoda, 2021.
4. O.C. I'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas. Xumust 11 ximacc: HacronpHas kHura
g yaurenst. Yacte 1 — M.: [Ipoda, 2019.
5. O.C. T'abpuensn, I'.I". JIsicoBa, A.I'. Benenckas. Xumus 11 knacc: HacTonbHast kHUTa
g yaurens. Yacts 2 — M.: [Ipocda, 2022.
6. O.C. T'abpuensn, I1.B. Pemeros, U.I'. OcTtpoymoBa. 3agaun mo XUMHHU U CIIOCOOBI MX
pemenwust. - M.: [Ipoda, 2021.
7. B.I'. lenncoBa. Xumus 11 kiacc noypounsle miansl no yueoHuky O.C. I'abpuensna,
I'.T". JIeicoBoii. — Bonrorpan: Yuutens, 2018.
8. M.A. Psa6oBa, V.}O. Hesckas, P.B. Jluako. Tectel mo xumun 11 kimace. - M.: Dk3ameH,
2019.
9. O.C. T'abpuensn, N.I'. OctpoymoB. XuMudeckuii s3KkCriepuMeHT B mikoje. 11 kiacc; - M.:
Hpoda. —2019.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET
bubanoreka I{OK https://myschool.edu.ru/
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -snextponHblii yueOHukn "Xumus 10
knacc", "Xumus 11 kmacc".

https://content.edsoo.ru/lab/ - UHTepakTuBHBIE  BHPTyalbHbIC J1a0OpATOpPHBIC U
MpaKTH4eCKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by _groups=1 filter_subject=5 -Xumus

(SaHI/IMaTCJ'IBHI)IG OIIBITHI, 3JICKTPOHHBIC IJIAKAThI 1 TeCTI)I)


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