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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1m0 XMMHH Ha YpOBHE CpeaHEero oOmiero oOpazoBaHusi pa3paboTaHa Ha
ocHoBe PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «0O06 o6pazoBanuu B Poccuiickoit
Odenepauun», TpedOBaHUA K pe3yiabTaTaM OCBOCHUS (elaepaabHOM 00pa30BaTENbHON MpPOrpaMMbl
cpennero obmero oopazoanus (POIlI COO), mpeacrasiennsix B denepaibHOM rocyaapcTBEHHOM
oOpazoBarensHoM crapaapre COO, c¢ yuérom Konuenmum mnpemnoaaBanusi y4eOHOTO TpeaMeTa
«Xumusi» B 00paszoBaTelbHBIX opraHu3aimsax Poccuiickoin denepaiuu, peaan3yrOnIMX OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPAMMBl, M OCHOBHBIX TNOJOXKEHUH «CTpaTerudl pa3BUTHS BOCIUTAHHUS B
Poccuiickoit @enepannu Ha nepuon a0 2025 roga» (Pacnopsixenue [pasutenscrsa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKe MpOTrpaMMbl MO XUMHH, K ONPEAENEHUI0 OO0IlIel cTpaTeruu
o0OyueHus1, BOCIIUTAHUS U Pa3BUTHs 00yJaOLIUXCs CPEACTBAMM y4eOHOro mpeaMera « XuMus» st 10—
11 ximaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIENTyaidbHble mnojoxeHus PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1IeJied, COJEp’KaHUs, pe3yJbTaToB OOy4eHHs U TpeOOBaHWHA K YpPOBHIO
MOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, MOJydaeMOe BBITYCKHUKAMH 00I1e00pa30BaTeIbHOM OpraHU3aIliH,
SBJIICTCS HEOTHhEMJIEMOW 4YacThi0 WX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAOIIAM STarioM
pealin3aiyy Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUYEBBIX IEHHOCTEH, IIPUCYITUX IEI0CTHOM
CUCTEME XHMHUYECKOTO O00pa30BaHMs. IJTH IIEHHOCTH KAacaloTCs TIO3HAHHUS 3aKOHOB TIPUPOJIBI,
(hopMHPOBaHHSI MEPOBO33PECHHUS U 00IIIEH KyJIbTYphI YeJI0BeKa, a TAKKE SKOJIOTHIECKA 000CHOBAHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0pPOBbIO W MpPHUPOAHOHN cpene. Peanusyercs xumuueckoe o0OpazoBaHuE
00y4JaronuXxcsi Ha YpOBHE CpeIHero o0Iiero 00pa3oBaHus CpeACTBaMHU yueOHOTO MpeameTa « XuMUsD»,
coJiep’KaHue U MMOCTPOEHUE KOTOPOTO ONPEAEIICHBI B TPOrpaMMe 10 XUMHH € YYETOM CHEU(PUKN HAyKU
XUMHH, €€ 3HAUEHUS! B MMO3HAHUU MPUPOJBI U B MAaTEPHAIILHOM JKU3HH OOILECTBA, a TaKkKe ¢ y4éTOM
o0UIuX 1eNel U MPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMbI CPETHEro 00IIero
obOpazoBanus B Poccuiickoit denepanum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIrpaeT 0co0yl0 pOJb B COBPEMEHHOM
UMBUIIU3AlMU, B CO3/JaHUM HOBOW 0a3pl MarepHalbHOM KyabTypbl. OHa BHOCHUT CBOIl BKJIaja B
(dbopMHUpOBaHHE PAIMOHATIHLHOTO HAYYHOTO MBILIUICHUS, B CO3/IaHUE IEJIOCTHOTO IPEACTaBICHUS 00
OKpPY’KaIOIlleM MUpPE KaK O €IMHCTBE MPHUPOJIbI U YeIOBEKa, KOTOpoe POPMHUPYETCS B XUMUU HA OCHOBE
MMOHUMAaHMI BEIIECTBEHHOT'O COCTaBa OKPYKAIOIIEro MUPa, OCO3HAHUS B3aUMOCBSI3U MEK/y CTPOCHHEM
BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH O0JIACTSIMU ITPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C ApYrumMu CCTCCTBCHHBIMU HAayKaMH, XUMHUA CTajla HEOThEMIIEMOM
4aCTbIO MI/IpOBOﬁ KYJBbTYPHI, H606X0,Z[I/IMLIM YCJIOBHUEM YCIICHIHOI'O Tpyda W KXKU3HU KaXXJAOI'0 YJICHA
O6H.I€CTBa. COBpeMeHHa}I XMMHUS KaK HayKa CO3UAATCIIbHAsA, KAdK HAyYKa BBICOKHX TEXHOJIOTHI
HallpaBJICHA Ha PCHICHHUC r100aabHBIX HpO6J’I€M YCTOI‘/'ILII/IBOFO Pa3BUTHA 4YCIIOBCUCCTBA — CBIpBGBOfI,
3HepFeTHqCCKOﬁ, HI/IIJ_ICBOI\/’I, 9KOJIOTHYCCKOU 0€30IaCHOCTH U OXpaHbI 310POBbAI.

B cooTBeTcTBHU € OOIIMMH IEIIMU M IPUHLUIIAMU CPEAHEro 00IIero o0pazoBaHus coiepKaHue
npeamera «Xumus» (10—11 kmacesl, 6a30BbIi YpOBEHb U3YUEHUS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIIEKYJbTYPHYIO TOJArOTOBKY OOydYaloIIUXCs, HEOOXOOUMYK UM  JUIsI  BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTHPOB, YCHEIIHOIO BKJIOUEHUS B JKU3Hb COLMYyMa, HPOJOJDKEHUS
00pa30BaHus B pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMUEH.

COCTaBJ'IﬂIOH_II/IMI/I npeamera «XUMHSD) SABISIIOTCS Oa30BBIC KYPChI — ((OpFaHI/I‘{CCKa}I XUMHUSA» U
«0611_12151 U HeOopraHuveckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPIKAHUA KOTOPBIX SBJIAIOTCA
OCHOBEI 0a30BOI HAayKH: CUCTEMaA 3HAHUH 110 HeOpFaHquCKOﬁ XUMHU (C BKJIFOUCHHUEM 3HAHUU U3 O6H.[€I71
XI/IMI/II/I) u OpFaHHQCCKOﬁ XUMUU. cDOpMI/IpOBElHI/IC JIAaHHOM CHUCTEMbl 3HAHUI IIpu U3YUYCHUHU MPCAMCTA



o0ecrieynBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOTO00pa3usl BEIIECTB Ha OCHOBE OOIIUX MOHSATHH,
3aKOHOB Y TEOPUU XUMUHU.

CrpykTypa conepxanus KypcoB — «Opranndeckas Xumusi» u «O011ast 1 HeoOpraHu4eckas XUMHsDY
copmMupoBaHa B MpOTrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOTO IMOAXOJa K M3YyYCHHIO0 y4eOHOTro
Marepuaiga ¥ OOYCJIOBJIEHA HCTOPUYECKM OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha OIpeneIEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKOi XMMUU BEILIECTBA PACCMATPUBAIOTCSI Ha YPOBHE
KJIACCUYECKON TEOPUH CTPOEHUSI OPIraHUYECKUX COEIMHEHUH, a TAKXKE Ha YPOBHE CTEPEOXUMHUECKUX U
AJIEKTPOHHBIX MPEACTABIECHUN O CTpoeHUU BemiecTB. CBelneHus 00 M3yyaeMbIX B Kypce BellecTBax
JAIOTCSl B Pa3BUTHH — OT YIJIEBOJIOPOJOB JI0 CJIOKHBIX OMOJIOrMYECKH aKTUBHBIX COelMHEHUH. B kypce
OpPraHMYecKOl XUMHUHM TOJYYaloT pa3BUTHE C(OpPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus EPBOHAYAIBHBIE MTPEICTABICHHS O XUMUYECKOH CBA3H, KJIaCCU(PUKAIIMOHHBIX TPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, 0 XUMUYECKOM peaKkiuu.

[Tox HOBBIM YIJIOM 3peHHUs B peaMeTe «XUMHsD» 0a30BOr0 YpOBHS pacCMaTPUBAETCS U3Y4EHHBIN
Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHusl TEOPETHUECKH MaTepral U (pakTOJIOTHIeCKHue CBEACHUS
O BEIIECTBAX U XUMHYECKOU peaKkIuu. TaK, B YaCTHOCTH, B KypCC ((O6HIa$[ N HCOPraHM4CCKast XuMuUs»
o0yJaromumMcsl TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHWE MEPUOTUYECKOTO 3aKOHA C
O6HIeTeOpeTI/I‘—IeCKI/IX U METOHOOJIOTHUYCCKUX HOSHHHﬁ, FJ'IY6)KG IOHATbL HCTOPUYCCKOC HU3MCHCHUC
(yHKIIHI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONMIEH U TPOTHOZUPYIOIIEH.

Ennnas cucrema 3HaHUN O BaXHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBaX W
MPUMEHEHHUH, a TaK)K€ O XMUMHYECKUX PEaKIHUAX, X CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonosHsieTcst B kypcax 10 u 11 kmaccoB anemMeHTaMu coaep KaHus, UMEIOIIUMHU KYJIbTYPOJIOTMUECKHUI
U TPUKIATHON XapakTep. JTU 3HaHHS CIIOCOOCTBYIOT MOHMMAHUIO B3aHMMOCBSI3M XUMHUHU C APYTUMU
HayKaMH, pacKpbIBAalOT €€ pOJIb B IIO3HABATEIIBHOW W MPAKTHUYECKOW JIE€ATEIIbHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCIIUTAHUIO YBO)XEHUS K MPOIECCY TBOPUECTBA B 00JaCTH TEOPUM M MPAKTUUYECKUX
MPWIOKEHUH XUMUH, I[OMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX MMpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh WH(GOPMAIUIO U TPUMEHSIThH
€€ 1711 NOTIOJIHEHUSI 3HAHUM, PELIEHUSI MHTEJUIEKTYaJIbHbIX U HKCIIEPUMEHTAJIbHBIX UCCIIEI0BATEIbCKUX
3anau. B nenom cogepxanue yueOHOTO npeaMera « XUMUsH TaHHOTO YPOBHS U3YUEHUSI OPUEHTUPOBAHO
Ha GOopMUPOBAHUE Y 00YJAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUsI (GrI0co(CKUX uaei,
TaKUX KaK: MaTepHalIbHOE €IMHCTBO HEOPraHWYECKOTO0 M OPraHM4ecKOro MHpa, 00YCIOBIECHHOCTH
CBOWCTB BEIIECTB HX COCTABOM U CTPOEHUEM, II03HABAEMOCTb MPUPOAHBIX SBJICHUM MYTEM
OKCIEPUMEHTa M PpEUICHUS MNPOTHUBOPEUYHM MEXIy HOBBIMH (akTaMd M TEOPETHYECKUMHU
MPEANOChIIKaMU, OCO3HAHUE POJIM XMMUU B PELICHUH JKOJOTHYECKHX MpoOsieM, a Takke mpoodiem
cOepekeHUs SHEPTeTHUYECKUX PECYPCOB, ChIPhS, CO3JJaHHsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane peUICHHUA 3ada4 BOCIIMTAHUS, Pa3BUTUA W COLHAIU3allUA 06yqa}01u1/1xc>1 IIPUHATLIC
nporpaMMoﬁ o XUMHH 1OAXOJbl K OIPCACICHHUIO COACPKAHUA KW IIOCTPOCHHA IIPCAMCTA
npeaAycMaTpuBarOT CI)OpMI/IPOBaHI/Ie YHUBCPCAJIIbHBIX y‘le6HI>IX HeﬁCTBHﬁ, HUMCIOIIIUX 0a30BO€ 3HAYEHHUE
JUISL pa3JIMYHbIX BUAOB ACATCIBbHOCTH: PCHICHUS npo6neM, IIOMCKa, aHaJIn3a U 06pa6OTKI/I I/IH(i)OpMaI_II/II/I,
HeO6XO,Z[I/IMBIX JJISA HpI/I06peTeHI/I}I OIIbITa HpaKTquCKOﬁ U HCCIedoBaTeIbCKOM ACATCIIBHOCTHU,
3aHUMaAIOIIEH Ba)XHOE MECTO B O3HAHUU XUMHUH.

B mpaxTuke npenojaBaHus XMMHMH KaK Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHus, Tak U Ha
YPOBHE cpeHero oOriero oOpa3oBaHus, MPH ONPENIEIEHUH COJepKATEIbHON XapaKTepUCTUKU Lesei
U3Y4YEHHs IIpeAMETa HaIpaBJIICHUEM NEPBOCTENEHHON 3HAYMMOCTU TPAJUILMOHHO HPU3HAETCS
(bopMupoBaHHE OCHOB XUMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOM
JESITEIBHOCTH YEJIOBEKA U KAaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KylbTypbl. C METOINYECKON TOUKU
3peHus TaKOM MOAXO0]I K ONPEIEIICHUIO LIENEeH N3YUEHHUs ITPEIMETA SBJISIETCS BIIOJIHE OIIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTaBHBIMH IEISIMU U3YUEHUsS TpeaMeTa « XuMusy» Ha 0a30BOM
ypoBHe (10 —11 xu1.) aBnusitoTcs:



(hOopMHPOBAHHE CHCTEMbI XUMUYCCKIX 3HAHUN KaK BaKHEHIIIEH COCTABISIONIEH €CTECTBEHHO -HAYYHOU
KapTUHBI MUpPa, B OCHOBE KOTOPOH JIe)KaT KIIOUEBbIC MOHATHUS, (PyHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU
XMMUHU, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M MOHHMMAHHE CYLIIHOCTH JOCTYIHBIX OO0OOIIEeHHI
MHPOBO33PEHUYECKOr0 XapaKkTepa, 03HaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS;
(dbopmMupoBaHHe U Pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuii, He0OXOAUMBIX JJIsl IPUOOPETEHNS YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUH, UIMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U NIOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHUH U CHOCOOOB JESATENIbHOCTH, CBS3aHHBIX C HAOMIOJEHUEM U OOBSICHEHHEM
XUMHYECKOTO IKCIIEPHUMEHTA, COOTIOICHIEM MTPaBUII O€301TacHOTO OOpPAIIeHHUs C BEIECTBAMHU.

Hapsiny ¢ stum, conepxarenbHas XapakTepUCTHKa Li€Jedl M 3ajad M3y4eHMsl NpeAMeTa B
nporpaMmme 1o XMMHMU YTOYHCHA U CKOPPEKTHPOBAHA B COOTBETCTBHMU C HOBBIMH IMPHUOPUTCTAMU B
cucteMe cpeaHero oOmiero ooOpazoBanus. CerojHss B MPENOJaBaHUM XUMHUHM B OOJIBIICH CTETEHU
OTAETCsl MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJEp)KaHMsI 0OydeHHUs, OpUEHTUPOBAHHOM Ha
MOATOTOBKY BBITYCKHHKA 00I111€00pa30BaTeIbHON OpraHu3aliy, BIaJCIOIIEro He HabOpoM 3HaHUH, a
(YHKIIMOHATLHON TPaMOTHOCTBIO, TO €CTh CIIOCO0AMU W YMEHHUSIMU aKTHBHOTO TOJIYUYE€HHUS 3HAHUU U
IMPUMCHCHUS UX B peanLHoﬁ JKU3HHU JJId pCHICHUS MMPAKTUYCCKUX 3aaa4.

B cBsi3u ¢ 3THM mpu u3ydeHHH NpeaMeTa «XHUMHUs» JOMHHHUPYIOIIee 3HaYeHUE MPHOOPETaroT
TaKWe LN U 3a]1a4M, KakK:

ajanranus 00ydaroIMXCsl K YCIOBUSM JMHAMUYHO pPa3BUBAIOLIErocs Mupa, (pOpMHpOBaHUE
MHTEJJIEKTYaJbHO  pPA3BUTOM  JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYAHHUUYECTBY,
CaMOCTOSITEJIBHOMY IPHUHATHIO T'PAaMOTHBIX PEHICHWM B KOHKPETHBIX JKM3HEHHBIX CHTYalHsX,
CBSI3aHHBIX C BELICCTBAMH U UX IPUMEHCHHEM;

dhopMupoBaHUEe y OO0YJaIONIUXCSl KJIFOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIIM), UMEIONINX
YHHUBEPCAIbHOE 3HAYCHHE [UTS Pa3IMYHBIX BUIOB JACATEIBHOCTH: PEIICHUS IPoOJIeM, MOUCKA, aHAIN3a
1 00paboTku nHGOPMAITUH, HEOOXOUMBIX JJI PUOOPETEHUS OTIBITA ACITEILHOCTH, KOTOPas 3aHUMAET
Ba)XHOE MECTO B MO3HAHWU XMMHH, a TAKXKE JUIS OICHKH C IMO3UIMH 3KOJOTUYECKON Oe30MacHOCTH
XapakTepa BJIMSHUS BEIIECTB U XUMUYECKUX MTPOIIECCOB HA OPTaHM3M YeJI0BEKa U MPUPOIHYIO CPEIY;

Pa3BUTHUC IIO3HABATCJIBbHBIX HWHTCPECOB, HMHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX crnocoOHocTeM
o6yqa10mnxcx: CIIOCOOHOCTH CaMOCTOSTEIBHO npno6peTaTL HOBBIC 3HAHUA 110 XUMHH B COOTBETCTBUU
C KU3HCHHBIMH HOTpe6HOCT$[MI/I, HCII0JIB30BaTh COBPEMCHHBIC I/IH(l)OpMaI_II/IOHHBIe TCXHOJIOTHMHU JIA
IIOMCKAa U aHaJInu3a yqe6H0171 n Hay‘lHO'HOHYHHpHOﬁ HH(bOpMaL[HH XUMHUYCCKOI'0 COACPIKAHUS,

q)OpMI/IpOBaHI/IC U pa3BUTUC Y 06yqafonmxc>1 aCCOIMAaTUBHOI'O M JIOTHYCCKOI'O MBbIIIJICHUA,
Ha6J'IIOI[aTCJ'ILHOCTI/I, C06paHHOCTI/I, AKKYpPaTHOCTH, KOTOPBIC 0COOEHHO HCO6XOI[I/IMBI, B YaCTHOCTH, IIPpH
IUIAHUPOBAHUM U IIPOBCACHHUUN XUMHUYCCKOT'O OKCIICPUMCHTA,

BOCIIMTaHHUC Y 06yt1a}01111/1xc;1 Y66)K)1éHHOCTI/I B FYMaHHCTquCKOﬁ HAIpaBJICHHOCTH XHWUMMUHU, eé
Ba)KHOU poJin B pClICHHUU rJ00alIbHBIX HpO6J'IeM palluOHAJIBHOT'O MPHUPOAOIIOJIb30BAHHA, ITOTIOJIHCHUA
OHEPICTUYCCKUX PECYPCOB U COXpAHCHHA HIPHUPOAHOTO PABHOBCCHUS, OCO3HAHUA HCO6XO,Z[I/IMOCTI/I
6epe>KHoro OTHOIICHMUS K TPUPOJAC U CBOCMY 3/1I0POBbBIO, 4 TAKIKE HpI/IO6peTCHI/I$I OIIbITa UCITOJIBb30BaHUA
TOJIYYCHHBIX 3HAHUM JJIsI MNPUHATHA T'PAMOTHBIX peI_HeHI/Iﬁ B CUTyaludX, CBA3aHHBIX C XUMHWYCCKUMU
SIBJICHHUSAMM.

B yuebHOM 11aHE cpeqHero oo1iero o0pa3oBanus npeamMeT « XuMus» 6a30BOro ypoBHS BXOJIUT B
COCTaB MpeIMeTHOM 00acTi «EcTecTBeHHO-HAYYHbBIE TIPEIMETHDY.

OO1ee 9nCiio YacoB, OTBEAEHHBIX /ISl U3YyUCHHsI XUMHH, Ha 0a30BOM YPOBHE CPEIHET0 OO0IIero
obpa3zoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 gaca (1
4yac B HEJICIIO).



COAEPKXAHHUE YYEBHOI'O IPEJIMETA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTI/lquKue OCHOBbBI OpFaHI/I‘leCKOﬁ XUMHUHU

[Ipeamer  opramudecko  XMMHH: €€  BO3HMKHOBEHHME, pa3BUTHE W 3HAYCHHE
B IIOJIyYCHHM HOBBIX BEIIECTB M MaTepHUANOB. T€OpHs CTPOECHMS] OPraHWYECKHX COEOUHEHUN A.
M. byrnepoBa, e€ ocHOBHble mOJOXKeHUs. CTpyKTypHBIE (DOPMYIBI OpPraHMYECKUX BEIIECTB.
FOMOJ’IOFI/ISI, HU30MCpUs. XnMuyeckasl CBSA3b B OpraHn4YeCKuX COCIUHCHUAX — OJMHAPHBIC U KPATHBLIC
CBSI3H.

[IpencraBnenne o knaccupuUKAMK OPraHUYECKUX BemecTB. HoMeHkmatypa opraHWYecKux
COeMHEHUI (cucTeMaTHYecKas) W TpUBHAJIbHBIE Ha3BaHUS Ba)KHEHMIIUX IpeICTaBUTENEH KJIacCcoB
OpraHMYECKUX BEIECTB.

SKCHCQI/IMGHT&]’IBHHC MCTOABI HM3YYCHHSA BCHICCTB MW HX H[!CB[!&![!GHHﬁZ O3HAaKOMIJICHHE C
O6pa3HaMI/I OpraHn4e€CKruX BCHICCTB KW MaTcpuajlaMMd Ha HX OCHOBC, MOACIUPOBAHHUEC MOJICKYJI

OpraHMYECKUX BEIIECTB, HAOIIOJACHWE M OIMUCAHHE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpraHMYECKUX BEIIECTB MPU HarpeBaHUU (I1aBJIeHHUE, OOyTIUBaHUE U TOPEHUE).

YriaeBoaopoabl

AJKaHBI: COCTaB U CTpOCHHUC, TOMOJIOTHYCCKHI pAa. Meran 1 3TaH — HpOCTefIIHI/IC MMpEaACTaBUTECIIN
AJIKaHOB: (bI/IBI/I‘IeCKI/IC 1 XHUMHYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA U FOpeHI/Iﬂ), HaXO0XICHUC B
npupoaeC, MoJyueHUC U NpUMCHCHUC.

AJIKEHBI: COCTaB M CTPOCHHUC, TOMOJIOTHYECKUH pAa. OTHIEH H IMPOIHIICH — HpOCTGﬁH.IPIC
OpeaACTaBUTCIM  AJIKCHOB: (1)I/I3I/I‘IGCKI/IG U XHUMMYECKHE CBOICTBa (peaKI_[I/II/I ruapupoBaHusl,
raJIOrCHUPOBaHUs, ruaApaTaliii, OKUCIICHUS U HOJ'II/IMepI/ISaI_[I/II/I), MOJIYYCHUC U ITPUMCHCHHC.

Ankanuensl: Oyraauen-1,3 u metunOyraauen-1,3: ctpoeHue, BakHEHIIe XUMHUECKHE CBOICTBA
(peaxuus nonmmepuzanuu). [loxyueHne CHHTETUYECKOTO KayuyKa U Pe3UHBI.

AJKMHBI: COCTaB U OCOOCHHOCTHU CTPOCHUA, TOMOJIOTUYECKUI pAA. AI_IeTI/IJ'IeH — HpOCTCfIIlIHfI
NpEACTAaBUTCIIb aAJIKKMHOB: COCTaB, CTPOCHUC, (I)I/ISI/ILIGCKI/IG U XHMHYECKHE CBOMCTBA (peaKHI/II/I
TUAPHUPOBaAHUA, IT'AJIOFCHUPOBAHNS, TUApATAIlUH, FOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHUC.

ApeHLI. benzour: COCTaB, CTPOCHHUC, (I)I/ISI/I‘-ICCKI/IC U XUMHYECKHE CBOICTBa (pCaKI_II/II/I
raJIOrCHUPOBAHUS U HHTpOBaHI/IH), MOJIY4CHHUC U ITIPUMCHCHHC. TOJZyOJl.' cocmaes, cmpoeHue, gbus'uquKue
u Xxumudeckue ceolicmea (peam;uu CAJI0OCEHUPOBAHUA u HumpoeaHuﬂ), nojiydyeHue u
NnpuUMeHerue. Tokcu4HOCTH ApCHOB. I'eneTnueckas CBs3b MCKAY YTJICBOAOPOdaMU, NPUHAIJIC)KAITUMHA
K Ppa3JIMYHBIM KJIaCCaM.



[TpupoiHBIE HCTOYHHUKH YIII€BOAOPOAOB. [IpupoaHbiii ra3 u nomyTHbie HeTaHbIe ra3sl. HedTs u
e¢ mpoucxoxaenue. CrocoObl TnepepabOTKH He(TH: TMEpPeroHKa, KPEeKUHT (TepMHUYECKH,
KaTaJIMTHIeCKuil ), muposus. IIponykTel mepepaboTku HeTH, NX MPUMEHEHHUE B TPOMBIIIIIEHHOCTH U B
ObITy. KaMeHHBIN yrob U IpOJyKThI €ro MepepadoTKH.

OKCHEPUMEHTAIbHBIC METOJIbl M3YYEHMsI BEUIECTB M WX MPEBPAICHUN: O3HAKOMJIEHHE C
oOpa3iamMu IUIacTMacc, KaydykoB M pe3uHbl, Koyuiekuuu «Hedte» m «Yroib», MoaenupoBaHUE
MOJIEKYJI YIJI€BOJOPOAOB U TaJOr€HONPOU3BOIHBIX, IPOBEACHUE NPAKTUYECKON PAOOThI: MOIyYEHHE
STUJIEHA U U3yYEHHUE €r0 CBOWCTB.

Pacuérnbie 3a1a4u.

Bbruncnenus mo ypaBHEHHMIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYECTBA MCXOJIHOTO
BEIIECTBA WJIM MPOJIYKTa peakluu MO MU3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJAHOIO M3 MCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIIIH).

Kucnopoaconepikaimue oprannyeckue coeHHeHNsI

[IpenenbHbIE OJTHOATOMHBIE CIUPTHI. METaHOI U 3TaHOJI: CTPOEHUE, (PU3HUECKUe U XUMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMHU METaJUlaMH, TaJOT€HOBOJOPOJaMH, TOPEHHE), MPUMEHEHUE.
BonopoaHeie cBsA3M MeXAy MOJEKYJIaMH CHOUPTOB. JlelicTBME METaHOJIa M 3TAHOJA Ha OpraHu3M
YEJI0BEKa.

MHoroaToMHble COMPTHL. DTUIIEHTJIMKOIb U TJIMIEPHH: CTpOeHUE, (PU3NYECKue U XUMUYECKUE
CBOMCTBa (B3aMMOJEMCTBHE CO IIENOYHBIMH METaJJIaMHU, KaueCTBEHHAsl peaklMs Ha MHOTOATOMHBIE
cnupthl). JleiicTBue Ha opraHu3Mm yenoBeka. [IprMeHnenune riuepruna U 3TUICHITTUKOJSL.

®deHoJI: CTpOEHUE MOJICKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (eHoJa.
[Ipumenenne ¢eHoa.

AJ'IBI[GFI/II[BI W KenioHbsl. (DOpMaJ'IBI[el"I/II[, ancTajapACrua: CTpOCHUC, (bHSquCKI/Ie Hn XUMHWYCCKHC
CBOMCTBA (peaKI_II/II/I OKHCJICHHA H BOCCTAHOBJICHUS, Ka4YC€CTBCHHBIC peaKI_[I/II/I), IMNOJIY4YEHUEC U
IIPUMCHCHUC.

OI[HOOCHOBHBIG NpEaAcCIbHBIC Kap60HOBBIe KHUCJIOTHI. MypaBBI/IHaH H YKCYCHasd KHUCJIOTHI:
CTPOCHHC, (I)I/I3I/I‘{CCKI/IC U XMMHYECKHE CBOMCTBA (CBOﬁCTBa, O6I_HI/IC U1 KilIacCa KHCIIOT, pPCaKIus
3Tepn(1)1/11<au1/11/1), MOJIYYCHUC U ITPUMCHCHHUC. CTeapI/IHOBaSI M OJICMHOBAsA KHCJIOTHI KaK IMPCACTAaBUTCIIN
BBICIIHX Kap6OHOBBIX KHUCJI0T. Mbljla KaK COJIM BBICIIIUX Kap6OHOBbIX KHCJIOT, UX MOIOIIIECC ,Z[eﬁCTBHC.

CrnosxHbie 3UpPbI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['H1ponaun3 cnokHbix 3¢upoB. JKupsl.
I'unponus xupos. [Ipumenenue xupos. bruosnoruyeckas poyb KUPOB.

VYrneBoasl: cocTaB, KiaccupuKalusg YriaeBoJAOB (MOHO-, JW- W Tonucaxapujsl). ['mokoza —
MPOCTEHIINIT MOHOCAXapU: OCOOEHHOCTH CTPOEHHS MOJIEKYIIbI, (PM3MUYECKUE U XUMHUECKHUE CBONCTBA
(B3aumogeiictBue ¢ ruapokcunom Memau(ll), okuciaenne ammuadHbpIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJIEHUE, OpPOKEHHE TIIFOKO3bI), HAXOXKICHUE B MPHUPOJIE, IPUMEHEHUE, OHOIoTHYecKasi poiib.
dortocunTe3. PpykTo3a Kak H30Mep TIIOKO3HI.

KanMaJ'I U TCJUIK0JIO3a KaK MPHUPOAHLIC TTOJHUMCEPHI. CTpOCHI/IC KpaxmMajia u HCJIIFOJIO3BI.
du3nyeckue U XuMHUUEeCKHEe CBOMCTBA Kpaxmalia (FI/I,Z[pOJ]I/IB, KauCeCTBCHHAA pCaKkiusd C I/IO,Z[OM).

DKCIIepUMEHTAILHBIE METO/IbI M3YUEHUs BEIIECTB M UX MIPEBPAIIIEHH : POBEIeHNE, HAOIIOIeHUE
U ONUCAHHME JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIIMUPTOB, KAUYECTBEHHBIE PEAKIUU OJJHOATOMHBIX
cnupToB (OokucieHue HTaHosa okcuaoMm Menu(ll)), MHOroaTOMHbBIX CHOUPTOB (B3aUMOJCHCTBHUE




rmnepuda ¢ rugpokcuaom meau(ll)), ampaeruoB (OKMCIEHHME aMMHUAYHBIM PAaCTBOPOM OKCHAA
cepebpa(l) u ruapoxcuaom meau(1l), B3aumoielicTBIE Kpaxmalia ¢ HOJA0M ), TPOBEICHHUE MTPAKTHIECKON
paboTHI: CBOMCTBA PacTBOPA YKCYCHOM KHCIOTHI.

Pacuérnbie 3a1aun.

Bbruncnenus no ypaBHEHMIO XMMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO
BEILECTBA WM MPOJIYKTa peaklUu M0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJAHOIO M3 MCXOJHBIX
BELIECTB WJIN IPOAYKTOB PEAKIIIH).

A3oTcozeprKale OpraHn4eckiue CoeAMHEHMUS.

AMUHOKHUCIIOTB Kak aM(OTEepHbIE OpraHuueckue coeauHeHus. DPu3nuecknue U XUMUUYECKUE
CBOMCTBA aMMHOKHCJIOT (Ha MpUMepe TIIMIMHA). bruonornyeckoe 3HaueHne aMuHOKUCIIOT. [lenTub.

BGJ'IKI/I KakK HpI/IpOJIHI)Ie BI)ICOKOMOJ'IGKYJ'ISIPHI)IG COCANHCHUA. HepBI/ILIHafl, BTOpI/I‘IHaﬂ nu TpeTI/I‘-IHaSI
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIN3, ACHATYpAIUs, KAYECTBCHHBIC PEaKIuu
Ha OeJKu.

OKCIIepUMEHTaJIbHbIE METOAbI M3YUCHHUS BEIIECTB M UX IPEBPAIICHNMN ; Ha6J'IIO}ICHI/Ie " OIMUCAaHHEC
ACMOHCTPAIMOHHBIX OIIBITOB: JCHATYpalus 0eIKoB IIpHU HAarp€BaH1uu, IBETHLIC PEAKIIUN OCJIKOB.

BbicokomoiiekyJisipHble coelMHeHHs
OCHOBHBIE TMOHATUS XUMHHM BBICOKOMOJIEKYJISPHBIX COEIMHEHHMHA: MOHOMEp, MOJIUMEp,

CTPYKTYpHOE 3BEHO, CTEMEeHb MOJUMEpPHU3AIMH, CPEAHSSI MOJIeKylsapHas Macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — NOJMMEpPU3alHsl U MOJTUKOHACHCAIINS.

9KCHC[2HMGHT3III)HI)IC MCTOABI HM3YYCHHA BCHICCTB MU HUX H[ZCB[!&[!!CHI/If/'Il O3HAaKOMIJICHHE C
o6pa3uaMH IMPUPOAHBIX U UCKYCCTBECHHBIX BOJIOKOH, ILIaCTMAacC, Kay4yKOB.

MeXnpeaIMETHRIC CBSI3H.

Peanuzanuss MeXNpeIMETHBIX CBSI3€ MNpH HM3Y4YEHUM OpraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCS. Uepe3 MCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH,
SIBJISFOIIUXCSI CHCTEMHBIMH TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC IIOHATUS: SIBJICHHUC, Hay‘IHBIﬁ (1)aKT, TUI10TE3a, 3aKOH, TCOpPHU,
aHaJIu3, CHHTC3, KJ'IaCCI/I(i)I/IKaLII/ISI, MNCPHUOANIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC, OKCIICPHUMCHT,
MOACIIMPOBAHUC.

dusuka: Marepusi, SHEprus, Macca, aToM, DJICKTPOH, MOJICKYJIA, BHCpFeTI/I‘-IeCKI/Iﬁ YPOBCHB,
BCIICCTBO, TCIIO, 06’béM, arperaTtHoc COCTOSAHHC BCLIICCTBA, (I)I/I3I/I‘-ICCKI/IC BCIIMYHUHBI U CIWMHHUIBI UX
HU3MEPCHU.

buosorusi: knerka, opraHusMm, Ouocdepa, OOMEH BeUIeCTB B OpraHusMe, (HOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

Feorpa(bml: MUWHCPAJIbI, TOPHBIC TOPOJbI, TTOJIC3HBIC NCKOIIAECMBIC, TOIIJIIMBO, PECYPCHI.
TexHomorus: MUIIEBLIE MMPOAYKTbI, OCHOBBI pPAlUMOHAJIBHOI'O IIHMTAHUA, MOIOMIIUC CPCACTBA,

JICKAPCTBCHHBIC W KOCMCETHUYCCKUC IIPCIlapaTbl, MATCPUAJIBl N3 HUCKYCCTBCHHBIX W CHHTCTUYCCKUX
BOJIOKOH.



11 KJIACC

OBLIAA U HEOPTAHUYECKAS XUMMUSA

TeopeTI/lquKue OCHOBbI XUMHH

XUMHUYECKU# aneMeHT. AToM. Sapo aroma, u30TOmbl. DJIEKTPOHHAs 000710YKa. DHEPTeTUUECKUE
YPOBHHU, TOAYPOBHU. ATOMHBIE opOHTanu, s-, P-, - amemeHThl. OCOOCHHOCTH paclpeIeieHUs
AJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB TIEPBBIX YETBIPEX MEPUOJOB. JIEKTPOHHAS
KOH(UTypanusi aToMoB.

[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema xuMuueckux 3neMeHToB 1. M. Menneneesa.
CBsa3p  mepuoanueckoro 3akoHa U Ileproguueckoil cHUCTEMBI XMUMHYECKHMX 3neMeHToB [l
N. MengaeneeBa ¢ COBpEMEHHOMW TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTHM HM3MEHEHUS CBOMCTB
XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CIOXKHBIX BEIECTB MO IPyNIaM U MEPHOIAM.
3HaueHue NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemiecTBa. XUMHUUYECKast CBsI3b. BUIABI XUMUYECKOH CBS3H (KOBAJICHTHAS HEMOJIApHAS U
MoJIsIpHasi, MOHHAsA, MeTajindeckas). MexaHu3Mbl 0Opa30BaHMsI KOBAJIEHTHOM XMMUYECKOUW CBSI3U
(oOMEHHBIN M TOHOPHO-AKIENTOPHBIN). Bomopoanas cBs3b. BameHTHOCTB. DIEKTPOOTPUIIATETLHOCTD.
Crenens okucienus. MIoHbI: KAaTHOHBI U @aHUOHBI.

BemectBa MOJEKYISPHOTO W HEMOJEKYISPHOTO CTPOCHHS. 3aKOH IOCTOSIHCTBA COCTaBa
BElIECTBA. THMBI KPHUCTAUIMYECKMX pEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTATTNYECKON PEIIETKHU.

ITonsaTtue o JUCIICPCHBIX CHUCTCMaX. HcTunHBIE M KOJJIOMJHBIC PaCTBOPBLI. MaccoBast a0
BCIICCTBA B paCTBOPC.

KJ'IaCCI/I(bI/IKaI_[I/IH HCOPraHU4CCKUX COG,Z[HHGHHI;'I. HOMeHKJIaTypa HCOPraHU4YCCKHUX BCIICCTB.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX BCUICCTB, IIPUHAMJICIKAIIHUX K PA3JIMIHBIM KJIaCCaM.

Xumnueckass peakuus. Kiaccuukanus XUMHMYECKMX pPEakUUMd B HEOPraHUYecKoW u
OpPraHMYECKON XMMHHU. 3aKOH COXPAaHEHUS MACChI BEIIECTB, 3aKOH COXPAHEHUs U IIPEBPAILEHNs] SDHEPTUU
IIPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT pa3lIuyHbIX (akTopoB. OOpaTHMbIe pEaKIMH.
Xumnyeckoe paBHOBecHe. DaKTOPBI, BIUSAIOIME HA COCTOSIHUE XMMHUUYECKOTr0o paBHoBecusd. [IpuHummn

JIe HlaTrenne.

3J'ICKTpOJ'II/ITI/ILICCKa$I JUucconuanus. CunbHbIC U clTa0bIe OJICKTPOJIUTHI. Cpezla BOJIHBIX paCTBOPOB
BCIICCTB: KHUCJIas, HeﬁTpaJ'ILHaH, mejao4Hasd.

OKHUCIINTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu.



3KCHCDI/IMCHTEUIBHBIC MCTOAbI U3YYCHHA BCHICCTB U HUX HDCBDaL[IGHPIfII JACMOHCTpalusa Ta6JII/II_I
«Ilepnoguueckas cucrema XxuMmuueckux oannemeHtoB [l M. MenneneeBa», u3ydeHHE MOJEIEH
KPUCTAJIINYECKUX PEIETOK, HaOJI0IeHue
U OIKCaHHWE JEMOHCTPALMOHHBIX M JJA0OPATOPHBIX OIBITOB (Pa3OKEHUE IMEPOKCHAA BOJOpPOJA B
IPUCYTCTBUM KaTaJIM3aTopa, ONpPEENICHHE CPEebl PACTBOPOB BELIECTB C IOMOIIBI YHUBEPCAIBHOIO
MHJMKATOpa, PEaKIMM MOHHOTO 0OMEHa), MIPOBEICHUE IMPAKTUUECKON paboThl «BiusHue pa3inyHbIX
(axTOpPOB HA CKOPOCTh XUMHUYECKOU PEAKIIUNY.

Pacuérabie 3a1a4u.

Pacuérel o ypaBHEHHAM XHMMYECKMX PEaKIUH, B TOM YHUCIIE TEPMOXMMHUYECKUE PACUETHI,
pPacy€ThI ¢ UCIOIB30BAHUEM IOHATHS «MACCOBAsI IOJIS BEIIECTBAY.

Heopra}mquKaﬂ XUMMUA

Hewmeramnsl. Ilosnoxenne HemetaiuioB B llepnoauueckoil cucreMe XMMUYECKUX 3J1€MEHTOB /.
N. MennieneeBa 1 0coOEHHOCTH CTpOoeHHUSI aToMOB. DU3MUecKre CBOICTBA HEMETAUIOB. AJUIOTPOINUS
HEMETaJJIOB (Ha MpuMepe KUciIopoa, cepol, pocdopa u yrieposa).

XUMHUYECKHE CBONCTBA BAXKHEUIITNX HEMETAIIOB (TaJIOT€HOB, Cephl, a30Ta, Gocdopa, yriepoaa u
KpEMHUS) U UX COEAMHEHUH (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHUH).

[IpumeHeHne BaXKHENIIINX HEMETAIJIIOB U UX COCTMHEHUN.

Meramnel. [lonoxenue meramnoB B Ileproanueckoil cucteMe XMMHUYECKHX 3JeMeHTOB /Jl.
N. MenneneeBa. OcCOOCHHOCTH CTPOEHHUS OJICKTPOHHBIX 000JO0YEK aTOMOB MeTauioB. OOrue
¢u3uveckue cBoiicTBa MeTauioB. CIUtaBpl METAUIOB. DJEKTPOXUMHUUYECKHH DS HANPSOKCHHM
METAIIOB.

XHWMHUYECKHE CBOWCTBA BAXXHEUITUX METAUIOB (HATPHUH, KaJIWW, KaJbIMH, MarHUi, aTFOMAHUN,
IIUHK, XPOM, JK€JI€30, ME/Ib) M UX COCTMHCHHM.

O61ue crnocoObl Noay4eHus MeTamioB. [IpuMenene MeTamuioB B ObITY U TEXHUKE.

OKCcIIepUMEHTaJbHBIC METOJBI M3YYCHHS BEIISCTB M HMX IPEBPAIICHMUIA: HN3YYCHHUEC KOJUICKIUH
«MeTtanmisl u CILJIaBbI», 06p3.31_IOB HCMCTAJJIOB, PCIICHUEC SKCIICPUMCHTAJIBbHBIX 3a/1a4, Ha6J'IIOI[CHI/Ie n
OIIKMCAHUC NCMOHCTPALMOHHBIX U Ha60paT0pHLIX OIIBITOB (BSaHMOHCﬁCTBHC THAPOKCH A aJIFOMUHHA C
pacTBOpaMu KHUCJIOT U menoqeﬁ, Ka4CCTBCHHBIC PCAKIIUH HAa KaTHOHBI MCTaJIJIOB).

Pacuérnbie 3agaun.

Pacuéter Macchl BemecTBa i 00bEMa ra3oB MO U3BECTHOMY KOJHMYECTBY BEIECTBA, MACCE WIIH
00BEMY OZTHOTO M3 yYACTBYIOIIUX B PEAKIIUU BEUIECTB, paCYETH MAacChl (00BEMA, KOIMYECTBA BEIIECTBA)
MPOJAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMu M )KH3Hb

Ponp xumuu B oOecrieueHHH 3KOHOFI/I‘-ICCKOI71, BHCPFCTHHCCKOﬁ U IHIIEBOMH 6630HaCHOCTI/I,
Pa3sBUTUH MCIUIIVHBI. IlonsaTue o HAaYYHBIX MCTOJaX MO3HAHUS BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

Hpe,Z[CTaBJ'IeHI/Iﬂ 00 06IJ_II/IX HAaYYHBIX TPHUHOUIIAX IMTPOMBINIJIICHHOTO IOJYYCHUA BayKHEMIIINX
BCIIICCTB.



YenoBek B MHpe BEIIECTB U MaTEPUANIOB: BAXHEHIIUE CTPOUTEIBHBIE MAaTepUalbl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpAacKd, CTEKIO, KEpaMHMKa, MaTepualbl Ui JIEKTPOHMKH,
HaHOMAaTepHUaJIbl, OPraHUYECKUE U MUHEPAIbHBIEC yI00pEHUSI.

XuUMHS ¥ 3I0pOBbE YEJIOBEKA: MpaBuja UCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBuiia
0e30macHoro UCIIOJIb30BAHUS IIpernapaToB OBITOBOM XUMHUHU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3el NpHU M3y4eHUHM OOIIed U HeopraHudeckod Xxumuu B 11
KJIacCe OCYILECTBISETCS 4Yepe3 MCMOIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MTOHSATUH, SBIIIOIIMXCS CHCTEMHBIMH JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAy4YHBINM (DaKkT, THIOTE3a, 3aKOH, TEOpHSs, aHaJH3,
CUHTE3, KiIaccuuKaius, nepuouIHOCTh, HAOMIOACHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE, U3MEPEHUE,
SIBJICHHE.

dusmka: Marepus, SHEPrusi, Macca, aroMm, OdJIEKTPOH, TMPOTOH, HEUTPOH, HOH, H30TOI,
pPaIMOaKTUBHOCTh, MOJICKYJa, JHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OO0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETMYUHBI U €MHUITBI UX U3MEPEHUS, CKOPOCTh.

buonorus: kierka, opranusM, 3kocucrema, 6mocdepa, MaKpo- U MUKpPOIJIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadusi: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnonorus:: Xumudeckas: HTPOMBIIIIEHHOCTb, METaJUTYprusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepHajoB, CEIbCKOX03SIICTBEHHOE MPOU3BO/ICTBO, MHUIIEBas IPOMBIILIIEHHOCTh, (hapMaleBTHIecKas
MIPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUaJIoB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O INIPEJIMETA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOCHHUS OO0YJaIOUIMMUCS TPOrpamMm
cpeaHero oOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METAlpeMETHBIM M IpeaMeTHbIM). HayuHo-
METOAUYECKON OCHOBOW JJIs1 pa3paldOTKH IUIAHUPYEMBIX PE3YyJIbTAaTOB OCBOEHUS IIPOIPaMM CPEIHErO
0011ero 00pa3oBaHUs SIBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN MTOIXO/T.

B cooTBeTcTBHU C CUCTEMHO-EATEIFHOCTHBIM MOJIX0/IOM B CTPYKTYpE JINYHOCTHBIX PE3yJIbTATOB
OCBOEHHUS NpeAMeTa «XHUMHA» Ha YpOBHE CpeAHero oOmiero oOpa3oBaHHUS BbIACICHBI CIEAYIOLIUE

COCTaBJIAOIIUC:

OCO3HaHUE OOYyYaAIOIMIUMHUCS POCCUUCKOM TPAKIAHCKOW HUICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIETICHUIO;

HaJIn4Yue MOTHBAITUHN K 06yqum0;

L[eJICHANIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKIEHHM JUYHOCTH HAa OCHOBE KIIHOUYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAuLIUi 6a30BON HAyKU XUMUU;

TOTOBHOCTh W CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCSA B CBOEH JICSITEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPHUCYIIMMHU LIETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIM4Yue MPaBOCO3HAHMS SKOJOTHYECKON KYIbTYphl M CIOCOOHOCTH CTaBUTh LEIH U CTPOUTH
KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHS MpeaMeTa «XHUMHs» JTOCTHTaloTCs B €AMHCTBE Y4eOHOU U
BOCITUTATENLHOM JESITEIbHOCTU B COOTBETCTBUH C TYMAHUCTUYECKUMHU, COLIMOKYIBTYPHBIMU, TyXOBHO-
HPABCTBEHHBIMU IEHHOCTAMU U HJeallaMU POCCHICKOr0 Tpa)kJIaHCKOTO OOIIeCcTBa, MPUHSITHIMU B
oOliecTBe HOpMamMM M MpaBUJIaMH TOBEICHUS, CIIOCOOCTBYIOIIMMHU IpOIIEccaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYAIOIIUXCSI.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHUS MpeIMeTa «XUMUSA» OTPaXKaIT COPMUPOBAHHOCTH OIBITA
M03HABATEIHHON M MTPAKTHUYECKOH IEATEIHbHOCTH 00YJaIOIINXCS 110 peann3alii IPUHSTHIX B 00IIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasKIaHCcKOro BOCHMTAHUS:

0CO3HaHMs 00YYaIOLIUMUCS CBOUX KOHCTUTYLIMOHHBIX ITPaB U 003aHHOCTEH, yBaXKEHUS K 3aKOHY
U TIPaBOTIOPSIIIKY;

NpEACTABJICHUSA O CONUAJIbHBIX HOpMaAX U IMpaBUJIaX MCKIIMIHOCTHBIX OTHOIIICHUU B KOJIJICKTUBCEC,

TOTOBHOCTA K COBMECTHOM TBOp‘IGCKOfI ACATCIIBHOCTH IIpU CO3AaHUU y‘Ie6HBIX ITPOCKTOB,
peUICHUH y‘Ie6HBIX 1 NNO3HABATCJIbHBIX 3a1a4, BBIIIOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTHU IOHMMATh U IMPUHHUMATb MOTHUBBI, HAMCPCHH, JIOTUKY U APTYMCHTBI APYTIux IpU
AHAJIN3C PA3JIMYHBIX BUIOB y‘-IC6HOf/'I JACATCIIBHOCTU,

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

HEHHOCTHOI'O OTHOMICHUS K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTEYECTBEHHOM XHUMUU,



YBOKEHUS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUM M MPAKTUYECCKOTO MPUMEHEHHUS XUMUH,
OCO3HAHUSI TOTO, YTO JOCTHXKEHMSI HAYKHU €CTh PE3YJIbTAT JUIMTEJIbHBIX HAOIIOJCHUM, KPOTOTIUBBIX
SKCIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

HUHTCpPCCAa U MMO3HABATCJIbHBIX MOTHBOB B IOJIYYCHHUHU W IMOCIICAYIOLNIEM aHAJIN3C I/IH(I)OpMaI_II/II/I 0
MEPCAOBBIX JOCTHIKCHUAX COBpCMCHHOfI OTCUECTBCHHOMU XUMHU,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:
HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTHU OLICHUBATh CUTyaluu, CBs3aHHBIC C XUMHNYECCKUMHU SIBJICHUSIMU,
" NPpUHUMATDb OCO3HAHHBIC PCUHICHU S, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHHUBAThH CBOE MOBEJCHUE U MOCTYIIKH CBOUX TOBapI/IHIGI\/II C HOSI/IHI/Iﬁ HPAaBCTBCHHBIX
1 IpaBOBBIX HOPM U OCO3HAHUE HOCHGI{CTBI/Iﬁ OTUX MMOCTYIIKOB,

4) popMupOBaHNS KYJIbTYPbI 310POBbI:

MOHMMAaHMsI IIEHHOCTEW 370poBOTO M 0Oe3omacHoro obpaza JKM3HH, HEOOXOAMMOCTH
OTBCTCTBCHHOT'O OTHOIIICHUS K CO6CTB€HHOMY (bHSI/IquKOMy 158 HCI/IXI/I‘ICCKOMY SJIOPOBBIO;

coOroIeHrs TpaBmI 0€30MMaCHOTO OOpAIIeHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM )KU3HU U B
TPYAOBOM NEATEIBHOCTH;

MMOHUMAaHMsI [ICHHOCTH TPAaBWJI MHANBUAYATHHOTO U KOJIJIEKTUBHOTO O€30TacHOTO TIOBEACHHS B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

OCO3HAHHUS TMOCJIEJACTBUI M HENPHUATHS BPEOHBIX MPUBBIYEK (YIMOTpPeOJICHUs] alKOToJs,
HApPKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHHUSI:

KOMMYHPIKaTHBHOI;'I KOMIIETCHTHOCTHU B yqe6H0'HCCH€I[OBaTeHBCKOﬁ JCATCIIbHOCTH,
O6H.I€CTBCHHO HOJ'IC3HOI71, TBOp‘ICCKOfI " IpYyTrux BUAaax ACATCIbHOCTH,

YCTaHOBKH Ha aKTHBHOE Y4aCTHE B PELICHUU MPAKTUYECKUX 3a/1a4 COIMATbHON HAPaBIEHHOCTH
(B paMKax CBOETo Kjacca, IKOJIbI);

HHTEpCCa K IMPAKTHYCCKOMY H3YUCHUTIO npo@eccnﬁ pas3iindyHoro poaa, B TOM 4HCJIC Ha OCHOBC
INPUMCHCHUA IIPECAMCETHBIX 3HAHUH 110 XHMHU,

YBAXKCHUA K TPYAY, JIIOAAM TpyAa U pE3yjibTaTaM pr,[[OBOfI ACATCIIBHOCTH,

TOTOBHOCTHU K OCO3HAHHOMY BBI60py HHHHBHﬂyaﬂbHOﬁ TPACKTOPUU O6pa3OBaHI/I${, 6yz[yme171
HpO(l)eCCI/II/I U pceajm3anuun COOCTBEHHBIX JKHU3HEHHBIX IUIAHOB C y‘léTOM JIMYHOCTHBIX HWHTEPCCOB,
CIIOCOOHOCTEH K XUMHUH, UHTCPCCOB 1 HOTpe6HOCTeI71 O6H_IGCTBa;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

IKOJIOTHYECKHU 11e71ecO00pa3HOro OTHOILIEHUS K IPUPO/JIe, KAaK HCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3emuie;



NOHUMAaHUS TJI00aJILHOTO XapakTepa 3SKOJIOTHUYCCKUX Hp06JICM, BJIIMAHHUA 3SKOHOMHUYCCKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HaHusA HCO6XOIII/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/DKCHI/Iﬁ XUMUU I pCHICHUST BOIIPOCOB
pallnOHAJIBHOT'O NPUPOAOIIOTIB30BAHU A,

AKTUBHOTO HENPUATHUS JIEHCTBHUM, IPUHOCALIMX BPE] OKPYKAKOUIEH IIPUPOIHOMN Cpele, YyMEHUs
IIPOrHO3UPOBATh HEOJATONPUSITHBIE 3KOJOTMYECKHE MOCIEACTBUS IMPEANPUHUMAEMBIX JEHCTBUN U
MIPEAOTBPALLATh UX;

HaJIM4YUs Pa3BUTOIO  SKOJOTMYECKOIO  MBIIUIEHUS, OSKOJIOTMYECKOM  KyJIbTYpbl, OIbITA
JESITEeIbHOCTH 3KOJIOTUYECKOW HAIlpaBICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMM B [TO3HABATEJILHOM,
KOMMYHHMKaTUBHOM M COLIMAIHOW TPAaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTUBHO IPOTUBOCTOSTH
UJe0JI0Tuu XeMopoouu;

7) HEHHOCTU HAYYHOI'O MO3HAHUSA

c(OpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH 1 00I1I€CTBEHHOM MPaKTUKU;

MOHUMAaHUS CHeU(PUKN XUMUU KaK HayKd, 0CO3HaHUsI €€ poJi B (GOPMUPOBAHUU PALIMOHAIILHOTO
HayYHOTO MBIIIJICHUS], CO3aHUU 1IEIOCTHOTO MPEACTaBICHUS 00 OKPY)KalollleM MUpPE Kak O €IUHCTBE
MIPUPO/IbI M YEJIOBEKa, B MO3HAHUM MPUPOIAHBIX 3aKOHOMEPHOCTEN U PElIeHUH MpoOIeM COXpaHEHUs
IIPUPOJHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUHU Ui COBPEMEHHOM NMBWIM3AaLMU: B €€
T'YMaHUCTHUYECKOH HAMPABIEHHOCTH U BAYKHOM POJIM B CO3/IaHUH HOBOM 0a3bl MaTepUaibHOM KYIbTYPHI,
pelIeHnH TI00aNbHBIX TPOOJIEM YCTOMUHMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTEeTUUECKOH,
MUIIEBOM U 3KOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00€CIIEYeHUH YCIOBUI YCIEIIHOTO
TpyJa U SKOJIOTH4YeCKH KOM(DOPTHOM KM3HH Ka)KIOTO YeHa 00IecTBa;

eCTeCTBeHHO-HaquOﬁ IrpaMOTHOCTH: IIOHUMAaHHA CYIITHOCTH METOAOB IMO3HAHMs, UCIIOJIB3YEMBIX
B CCTCCTBCHHbLIX HAYKaAX, CIIOCOOHOCTH MCITOJIb30BaTh IIOJIy4aCMbIC 3HAHUS IJId aHAJIM3a U 00BICHEHUS
SIBJICHUI OKPYXarmero Mupa u mnpoucxosaiux B HEM H3MCHCHHI>'I, YMEHUA ACIaTh 000CHOBaAHHEBIE
3aK/IIFOYCHHUA Ha OCHOBC Hay4YHBIX (1)aKTOB N UMCHOINUXCA AJAaHHBIX C HCJIBIO IOJYUYCHHSA JOCTOBCPHBIX
BBIBO/JIOB,

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOIL30BaTh XMMHYECKHE 3HAHUS U pCIICHUA npo6neM B
PCAIBHBIX  KU3HCHHBIX CUTYyallUAX;

HHTCPCCA K IIO3HAHUIO U HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH

TOTOBHOCTHU M CITOCOOHOCTH K HCIIPECPBIBHOMY o6pa30BaHmo u caM006pa30BaHmo, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 XMMHHU B COOTBETCTBUHU C )KM3HEHHBIMHU HOTpe6HOCT$IMI/I;

HHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InUHbIX cepax NpodhecCuoHATbLHON e TeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHUS Y4eOHOTO mpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAIOT:



3HaYMMble Ui (OPMHUPOBAHUS  MHUPOBO33PEHUS OOYYAIOUIUXCA  MEKIAUCHUIUIMHAPHBIC
(MexTpeAMETHbIE) OOLEHAYYHbIE MOHATHUS, OTPAKAIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crnienn(UKy METOJIOB MO3HAHMS, UCTIOJIB3yEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BELIECTBO, SHEPTHs,
SBJICHHE, TPOLIECC, CUCTEMA, HAYYHBIH (DaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHUS,
ucclieloBaHue, HabIroIeHNe, N3MEpEeHNe, SKCIICPUMEHT U JIpYTHeE);

YHUBEpCaJbHble yueOHblEe AEUCTBUs (I103HABATENbHBIC, KOMMYHUKATUBHBIE, PETYJSATUBHBIE),
obecnieunBaromue (HOpMUPOBAHUE (PYHKIMOHAIHHOH TI'PAMOTHOCTH M COLMATBHONW KOMITCTECHIIUU
oOyJaronuxcs;

CIOCOOHOCTh oOyuaromuxcs HCII0JIb30BATh OCBOCHHBIE MEKIUCIUTIIIMHAPHBIE,
MHPOBO33PEHUECKHIE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIE JICUCTBUS B MTO3HABATEIHLHONW U COIIMAIBHON

IIPaKTHKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCATbHBIMHU  Y4€OHBIMU
MMO3HABATENIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OBJIaIleHI/Ie YuuBEpcCaJdbHbIMHU y‘lCﬁHI)IMI/l Ino3"HaBaTeJbHbIMU HeﬁCTBHﬂMH:

1) 6a30Bble JJOTHYECKHE el CTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyalU3WpoOBaTh MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCACIATh HCIIU ACATCIbHOCTH, 3aaaBasd MmapaMEeTpbl U KPUTCPUH UX TOCTHXKCHUS, COOTHOCHUTDH
PE3YIbTAThI ACATCIIBHOCTH C IIOCTABJICHHBIMH LCIISIMU

HCIIOJIb30BAaTh TP OCBOCHUHA 3HAHUM HpI/IéMBI JIOTUYCCKOI'0O MBIIJICHUS — BBLACIATE XapaKTCPHBIC
IIPpU3HAKHU MMOHATHH U YCTaHaBJIMBATh UX B3aUMOCBA3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE IOHATHA T
00BACHEHHS OTACIBbHBIX q)aKTOB n HBHGHHﬁ;

BLI6I/IpaTB OCHOBAHHA U KPUTCPHUU TJIA KJ'IaCCI/I(I)I/IKaL[I/II/I BCIICCTB U XUMHUYCCKHUX peaKHHﬁ;

YCTaHAaBJIMBATb MPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY N3YYaCMbIMU SABJICHUSAMU,

CTPOUTL JIOTHUYCCKUC PACCYKIACHUS (I/IH,ZLYKTI/IBHLIC, ACAYKTUBHBIC, II0 aHaJ'IOI‘I/II/I), BBIABIIATH
3dKOHOMCPHOCTH W TMPOTUBOPCHUUSA B PACCMATPUBACMBIX SBJICHUAX, CI)OpMYJ'IPIpOBaTB BBIBOJbI H
3aKJIKOYCHHUS

MPUMCHSATH B ITPOLCCCC MO3HAHNS, UCITOJIB3YEMBIC B XUMUH CUMBOJIMYCCKUC (3HaKOBBIe) MOACIIHN,
Hp606pa3OBHBaTB MOJCIILHBIC MMPEACTABJICHUA — XUMHUYECKHUM 3HAK (CI/IMBOJ'I) 9JICMCHTA, XUMHNYCCKas
(bopMyﬂa, YpaBHCHUC XUMHYECKOM pakuun — T1pu PCHICHHUU y‘-IC6HLIX IIO3HABAaTCJIbHBIX U
MPAKTUYCCKUX 3aaa4, HPUMCHATb HA3BAHHLIC MO/JICJIbHBIC ITPCACTABJICHUA JI BBIABJIICHUA XapaKTCPHBIX
IIPU3HAKOB U3Y4YaCMbIX BCIICCTB U XUMHUYCCKUX peaKuMﬁ.

2) 6a3oBble HCCJIEI0BATEILCKHE IeliCTBHS:

BJIAZICTb OCHOBAMU MCTOJ0B HAYYHOTO IMO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKHHﬁ;



(bopMyIHpOBaTh LIENU U 33Ja4K UCCIIEIOBAHUSI, UCIIOIb30BaTh IOCTABICHHBIE U CAMOCTOSITEILHO
copMyIMpOBaHHBIE BOMPOCH B KAa4eCTBE MHCTPYMEHTAa MO3HAHUS M OCHOBBHI I (POPMUPOBAHHSA
TUIIOTE3BI 110 ITPOBEPKE IIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMU  CaMOCTOSITEJIBHOIO  IUIAHMPOBAHMS W IIPOBEACHMS  YYEHUYECKUX
9KCIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM IIpPOLEcca, CAMOCTOATEIbHO
IIPOrHO3UPOBATh €r0 pe3ybTaT, (GopMyInpoBaTh 0O00OIEHHS U BHIBOIbI OTHOCUTEIBHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIIEA0BAHUS, COCTABIATE 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHOM padoTe;

nprOOpeTaTh OMBIT YICHUUYECKON HCCIICIOBATENILCKOW M MPOEKTHOM JIEATENLHOCTH, TPOSIBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY MOWCKY METOJ/IOB PEIICHUS MPaKTHYECKUX 3a/ad,
IIPUMEHEHHIO PA3JIMYHBIX METOJI0B MO3HAHUS.

3) padora ¢ unpopmanueii:

OpUEHTHPOBATHCS B PA3IMUHBIX MCTOYHMKAX MHGpOpMaluu (HAay4yHO-TIOMYJspHAsl JUTepaTypa
XMUMHMUYECKOTO COJIep KaHMUsl, CIpaBOYHbIE MOcoous, pecypchl UHTepHeTa), aHann3upoBaTh HHGOPMALUIO
pa3IMyYHbIX BHJOB U (OpPM TMpEACTaBICHHS, KPUTHYECKH OILIEHMBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTE;

(bopMynupOBaTh 3aMpPOChl U MPUMEHSAThH PA3IMYHbIE METObI IIPU MOKUCKE U 0TOOPE HpOopMaLuy,
HE0OX0IMMOM IS BHIIIOJIHEHUS YUeOHBIX 3aj[au OMPEeIEHHOTO THIIA;

MpHOOpeTaTh ONBIT HCIOJIB30BAHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTUMAJBHYIO (OopMy TmpeacTaBieHuss WHMopMaruu (CXEMHl,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MPU PadOTE ¢ XUMHUYECKOW MH(pOpMAIIHEH:
MPUMEHATh MEXIpeAMeTHbIe ((pHU3MuecKue MW MaTeMaTHYeCKUe) 3HAaKH W CHMBOJIBI, (HOPMYIIHI,
a0b0peBHUaTyphl, HOMEHKIIATYPY;

HUCIIOJIB30BATh U HpCO6p&30BBIBaTB 3HaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBnaneHne YHuBepCaJbHBIMH KOMMYHUKATUBHBIMHA I[EflCTBPIﬂMPI:

3aJaBaTb BOIIPOCHI 10 CYHICCTBY 06CY)K,Z[8_€MOI7[ TCEMBbI B X0Ae Juaiaora
/M JAUCKYCCHUH, BbICKA3blBATh MUJICH, (I)OpMyJ'II/IpOBaTB CBOHU MPCAJIOKCHUSA OTHOCUTCIIBHO
BBITIOJIHCHU A HpeHHO)KeHHOﬁ 3aaa4u,

BBICTYIIaTh C TMPE3CHTAIlMCH pE3yJIbTaTOB IMO3HABATEIBHON JIEATEIBHOCTH, TMOJYYCHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBIMOJHEHHH XUMHUYECKOTO SKCICPUMEHTA,
MPAKTUYECKOH pabOThl 10 MCCICIOBAHUIO CBOWCTB HM3Y4aeMBIX BEIIECTB, pEaIHM3allUd Y4eOHOTO
MpOeKTa u (dbopmynHupoBaTth BBIBOJIBI
M0 pe3yJbTaTaM MpPOBEAEHHBIX MCCICIOBAHUN MYTEM COTJIACOBAHUS TO3UIIUI B X0J€ OOCYKICHUS U
oOMeHa MHEHUSIMH.



OB.]'Ia)IeHI/Ie YHUBEPCAJIBbHBIMHU PETyJIATUBHBIMU JeHCTBUSAMM:

CaMOCTOSITEJIbHO IUIAHUPOBaTh W OCYIIECTBISTH CBOK TO3HABATEIbHYIO JCATCIBHOCTD,
ompenenss e UENd W 3aJa4Hd, KOHTPOJHMPOBAaTH W IO MeEPe HEOOXOAMMOCTH KOPPEKTHPOBATH
[pe/yIaraeMblii aITOPUTM JICHCTBHIA TPH BHIIOJHEHNH YUCOHBIX U UCCIICT0BATEILCKUX 3a/1a4, BRIOUPATh
HauOomnee d(h(HEeKTUBHBIA CIIOCO0 WX pENICHHs C y4ETOM IOJIyUYeHUS HOBBIX 3HAHWUW O BEIIECTBaX U
XUMUYECKUX PEAKITHSIX;

OCYIICCTBJIAATD CAMOKOHTPOJIb CBOCH ACATSIbHOCTH Ha OCHOBE CaMOaHAaIM3a U CAaMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHHN O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA, POJIM XUMUU B MO3HAHUU SIBIICHUHN TPUPOBI, B (GOPMHUPOBAHUH MBILIICHUS U KYIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIHHOW TPAMOTHOCTH, HEOOXOIUMOW IJis PElICHUs MPAKTUYECKUX 3ajad U
9KOJIOTMYECKd 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOM cpesie;

BJIQJICHUE CHCTEMON XMMHYECKUX 3HAHHM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINE MOHSATHUS
(XMMUYEeCKHII  DIIEMEHT, AaToM, OJJeKTpOoHHas o00o0Jiouka aToMa, MOJIeKyJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHas opmyna (pa3BEpHyTas U COKpaléHHas),
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YIIIepOAHbIN CKeleT, (YyHKIUOHANbHAS TPYINa, pajuKal,
M30MepHsi, U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOA0POIbI, KUCIOPOI M a30TCOAepIKAIINE
COEJIMHEHUS, MOHOMED, TIOJTUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUU U
3aKOHBI (TEOpHsl CTPOEHHS OpraHuuyeckux BemiecTB A. M. byriepoBa, 3aKOH COXpaHEHHS MAacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMHUH; MUPOBO33PEHUECKHE 3HAHUS, JIe)KAalUue B
OCHOBE MOHUMAHUSI MPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUMN, (DAKTOIOTNYECKHUE CBEICHUS
0 CBOMCTBax, COCTaBe, MOJYYCHUH U OE30ITaCHOM HMCIIOIb30BAaHUH BAKHEHIIINX OPTaHUYECKUX BEIIECTB
B OBITY U MPAKTUYECKOU JESTEILHOCTH YEIOBEKA;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBISABJIAITE XAPAKTCPHBIC IPU3HAKU HOHHTHﬁ, YCTaHaBJIMBATb HUX
B3aMMOCBA3b, HCIIOJIB30BATL COOTBCTCTBYHOIIUC IIOHATHA IIPpU OINMKMCAHUU COCTaBa, CTPOCHUA U
HpeBpaH_ICHI/Iﬁ OpTraHU4YCCKUX COCI[HHGHHﬁ;

C(OPMHUPOBAHHOCTh YMEHHHM HCIOJIB30BaTh XMMHUYECKYI0 CHMBOJHMKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaiiéHHOW) (GopMya OpraHMYECKHX BELIECTB U
YPaBHEHUN XUMHUYECKMX pEaKLUi, W3rOoTaB/IMBaTh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;



cOPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATh MPHUHAUICKHOCTh HM3YYCHHBIX OPTaHUYECKHX
BEIIECTB 110 UX COCTaBY M CTPOCHHUIO K OMPEACNEHHOMY KIIACCY/TPYIIe COSANHEHHH (YTIeBOI0PO/IbI,
KHCJIOPO/I U a30TCOACPIKAIIUE COCTUHEHHUS], BBICOKOMOJIEKYJISIPHBIE COCIMHEHMS), 1aBaTh UM Ha3BaHUs
o cucremarudeckoit HomeHkiatype (IUPAC), a Taxoke npuBoIuTh TPUBUAIIbHBIE HA3BAHUSI OTIETIBHBIX
OPraHWYECKUX BEHIECTB (ITHUJICH, TPONWICH, AaleTWICH, JTWICHTJIUKOIb, TIUIEepUH, (eHou,
dbopmManpaeTu, ameTaibACTH], MypaBbHHAS KHCIIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBAs KUCIIOTA, IIII0K03a, PPyKTO3a, Kpaxmall, HeJI0i103a, TIIMIUH);

c(OPMHUPOBAHHOCTH YMEHUS ONPECIATH BUABI XUMUYECKOHM CBS3H B OPraHUUECKUX COSTNHEHHSIX
(oMHApHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS NMPUMEHSITH TOJIOKEHUSI TEOPUU CTPOCHUSI OPTAHUUECKHX BEIIECTB
A. M. bytnepoBa a1 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTAaBa M CTPOCHUS; 3aKOH
COXpaHEHHsI MacChl BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3NYECKUE U XUMUUYECKUE
CBOI\/JICTBa THUIINYHBIX HpeI[CTaBI/ITeJ'IGI\/'I paSJ'H/ILIHI)IX KJIaCCOB OpFaHI/I‘ICCKI/IX BCIICCTB (MeTaH, OTaH,
STWJICH, TPOINWJICH, aleTwieH, OyraameH-1,3, wmermnOyramueH-1,3, OEH30J, METAaHOJ, JTAHOI,
STUJICHIJIMNKOJIb, FHI/IHepI/IH, (1)6H0.]'I, anecTaabaACTrua, MypaBBI/IHaH nu yKCYCHaSI KHUCJIOTHI, TJIFOKO3a,
KpaxMaJ, IeJITI0JI03a, AMHHOYKCYCHAs! KACJI0Ta), WILTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEX Ty HUMU
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN C UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hopmMyI;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHHUKHU YIJIEBOJIOPOJHOTO ChHIpbi (HE(TH,
MPUPOJHBIN Ta3, yroiib), CIOCOOBI HMX MepepaboTKHM W TMPAKTHUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHI NMPOBOIUTH BBIUMCICHUS MO XUMHUYECKUM YpaBHEHHUSM (Macchl,
00BbEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTAa PEaKIHMH M0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEIIECTB
WJIH MPOJIYKTOB PEaKIUN);

cOpMUPOBAHHOCTh YMEHHI BIAJeTh CHCTEMON 3HAHUN OO0 OCHOBHBIX METOJIAX HAYyYHOTO
MO3HAHUS, UCIOJIb3YEMbIX B XUMUU IMPU W3YUYECHUU BEIIECTB U XMMUYECKUX SIBJICHUN (HaOmoneHue,
U3MepeHue, SKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHUS IS
NPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYallMsX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHHUEM;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6J'IIOI[aTB IIpaBujia I10JIb30BaHUs XUMHWYECKOH HOCY,I[OI71 n
J'Ia60paTOpHHM O60py,HOBaHI/IeM, a TakKXXC IIpaBHJIa O6paH_IeHI/IH C B€IIECCTBAMM B COOTBCTCTBHUH C
HUHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paT0pHLIX XHUMHNYCCKHUX OIIBITOB,

C(OPMHUPOBAHHOCTh YMEHUH IUIAHUPOBAaTb M  BBINOJHATH XUMMUYECKHMH  3KCIIEPUMEHT
(mpeBpaleHnst OpraHMYECKUX BEIECTB IIPU HarpeBaHHUM, ITOJIy4YeHHE STUJICHA U U3yYEeHUE ero CBONCTB,
Ka4eCTBEHHbIE PEAaKIMM OPraHMYeCKUX BEILECTB, JAECHATypalus OeIKOB IpU HarpeBaHWM, LIBETHHIE
peaknuu OeNKOB) B COOTBETCTBUH C ITPABUIIAMU TEXHUKH 0€30IIaCHOCTH MPH OOPAIIEHNH C BeIIECTBAMU
U J1a0opaTopHbIM 000pPYIOBAHUEM, MPECTABIATh PE3yIbTaThl XUMHUUECKOTO 3KCIIEpUMEHTa B (popme
3allUCH YpaBHEHHUI COOTBETCTBYIOIIMX peakUuil M (OpPMYIUPOBaTh BBIBOABI Ha OCHOBE JTHUX
pE3YJIBTaTOB;

C(OPMHUPOBAHHOCTh yYMEHHH KPUTHYECKH aHAJIM3UPOBATh XMMHUYECKYI0 HH(OPMAIHUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHUH COOMIOATh MpaBUiIa SKOJOTHYECKH IeJIeCO00Pa3HOTO MOBEACHHUS B
OBITY U TPYAOBOH JESITEILHOCTH B LIETSX COXPAHEHHS CBOETO 3/JI0POBbS U OKPYKAKOIIEH MPUPOIHON



Cpelbl, 0CO3HABaTh OINACHOCTb BO3JEHCTBMS HA JKUBBIE OPraHU3MBbI OINPEICIIEHHBIX OPraHUYECKUX
BEILLECTB, MOHUMas cMbici nokazatens IIJIK, moscHAT, Ha mpuMepax CHOCOObI YMEHBIIEHUS U
[IPEAOTBPALLEHUS UX BPEIHOIO BO3JACHCTBUS HA OPraHU3M YEJI0BEKa;

JJIA OGy‘-IElIOH.[I/IXCSI C OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbsA: YMCHHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYITHBIX MCTO/JJaX NO3HAHUS BCIICCTB U XUMHUUYCCKUX ﬂBJIGHPIfI;

JUIA CJENbIX U CIa0OBUAAIIMX OOYYaIOLIMXCS: YMEHHUE MCIOIb30BaTh PEIbEPHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiiis [uist 3anucy XUMUYIEeCKUX (GOPMYIIL.

11 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHudeckasi XUMUs» OTPaXKaroT:

chOpMUPOBAHHOCTh TMPEACTABICHUN: O XUMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJU XUMUH B TIO3HAHUU SIBICHUN TIPUPOJIBI, B POPMUPOBAHUH MBIIIJICHUS U KYTbTYPhI
JTUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHUYECKUX 3a1ad u
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpejie;

BIIQJICHUE CHUCTEMOW XMMHUYECKHUX 3HAHWW, KOTOpas BKIIFOYAET: OCHOBOTIOJATAIOIIUE TTOHSITHS
(XMMHYECKHIT SIIEMEHT, aTOM, H30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIIH ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA 00BEM, BaJICHTHOCTD, AJICKTPOOTPUIIATEILHOCT, CTETICHh OKHCIICHUS, XUMHYECKasi CBS3h
(koBaJIeHTHAs, MIOHHAS, METALTHYECKAs, BOJIOPOIHAS), KpUCTAJUTMYECKAs PEIIETKA, TUITBI XUMUYICCKUX
peaKkIuii, pacTBOP, DJIEKTPOJUTHI, HEITCKTPOJIUTHI, AICKTPOTUTHUCCKAS JTUCCOIUALINS, OKUCITUTEIb,
BOCCTAHOBHTEIIb, CKOPOCTh XUMHUYECKOMN PEaKIIUU, XUMUIECKOE PABHOBECHE); TECOPUH U 3aKOHBI (TEOPHS
AIEKTPOJUTUUECKON Jucconnaluu, nepuoauyeckuii 3akoH [[. WM. MenpaeneeBa, 3akOH COXpaHEHHS
MacChl BEIIECTB, 3aKOH COXPAHCHHMs M TMPEBpAIICHUS JHEPrud NPH XUMHUYECKHX PEaKIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XMMHUH, MHUPOBO33PCHYECCKHE 3HAHUS, JICKAIIME B OCHOBE
MMOHUMAaHMSI TIPUIMHHOCTH W CHCTEMHOCTH XUMHYECKUX SIBJICHHH, (DAKTOJIOTHUYECKHE CBEICHHS O
CBOMCTBAX, COCTaBE, MOJYyYCHUH U 0€30MaCHOM UCIOIH30BAHUM BAKHEHIIINX HEOPTraHUUECKUX BEIIECTB
B OBITY U MIPAKTUYECKOU JESITELHOCTH YEIIOBEKA;

cOpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEepHbIC MPU3HAKU TMOHSATUHM, YCTaHABIMBATh HMX
B3aMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUN HEOPraHMYECKHUX BEIIECTB U
WX MPEBpAIlCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HUCIOIb30BaTh XUMHUECKYIO CUMBOJIMKY Ul COCTaBJIeHUs (HopMyI
BEIIECTB M YypaBHEHMH XUMHYECKUX peakuui, cucrtemarndeckyro HomeHknatypy (IUPAC) u
TPUBHUAJIbHBIE HA3BaHUS OTIEIBHBIX HEOPraHUUECKUX BEIIECTB (YrapHbIi a3, yriaeKUCIHbIi ra3, aMMHUak,
raméHasi U3BeCTh, HerauéHas U3BeCTb, MUThEBas COJIA, MUPUT U JPYyTHe);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ ONpCAC/IITb BAJICHTHOCTL M CTCICHB OKHCIICHUA XUMHUUYCCKHUX
OJICMCHTOB B COCIUHCHUAX Pa3JIMYHOIO0 COCTaBa, BUJ XHMHUYECKON CBS3HU (KOBaJ'ICHTHaSI, MOHHAas,
METAJLIIMYCCKasd, BOI[OpOI[Ha}I) B COCJMHCHUAX, TUII KpHCTaHHquCKOﬁ peI_HéTKI/I KOHKPETHOI'O BCIICCTBA
(aTOMHaSI, MOJICKYJIIpHasA, WOHHAasd, MeTaJIJ'II/I‘-ICCKaH), XapakKTep Cpcbl B BOJAHBIX PacCTBOpaAxX
HCOPraHN4CCKUX COCHHHCHHﬁ;



c(hOpPMHUPOBAHHOCTh YMCHHI yCTAaHABIMBATH MPUHAIC)KHOCTh HEOPTraHMYECKUX BEUIECTB 10 UX
COCTaBY K ONPEIICIIEHHOMY KIIACCY/TPYIIE COSTUHEHHH (MPOCThIE BEIMIECTBA — METAJLIBI U HEMETAJLIBI,
OKCH/IbI, OCHOBAHHMSI, KUCIIOTHI, aM(POTEPHBIE TUIPOKCHUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHUH PacKpbIBaTh CMBICI Tiepuoandeckoro 3akoHa J[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOILYI0, 0OBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (DYHKIIMH;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AIIEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHX
anemeHToB 1—4 mepuonoB Ilepuommueckoit cucrembl xumuueckux aiemeHToB J[. WM. Menneneena,
UCIIOJIB3Ysl TOHSTUS «S-, P-, O-3JEKTPOHHBIC OpOHMTAINY, «IHEPreTHUECKHE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHHUsl CBOWCTB XMMHYECKUX JJIEMEHTOB M MX COCJAMHEHUN IO Nepuojam u
rpynnam [lepuoandeckoil cucreMsl XuMu4eckux aaeMeHToB /1. 1. Menneneesa;

c(OpPMHUPOBAHHOCTh YMEHUU XapakTepu3oBaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHHE M€HETHUYECKON CBS3U
MEXJYy HEOPraHWYeCKMMH BEIECTBAMU C MOMOIIbIO YPaBHEHHUH COOTBETCTBYIOIUX XHUMHUYECKHX
peaKkumii;

cOpPMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKHME PEaKUUU 10 pa3IMuHbIM
MpHU3HaKaM (YHMCIy W COCTaBY pEarupyroliuX BEUIECTB, TEIJIOBOMY 3((eKTy peakuuu, W3MEHEHHUIO
CTETEeHEW OKUCIICHUS 3JIEMEHTOB, 00pPaTUMOCTH PEaKIH, YYaCTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS PEAKIM Pa3IMYHBIX THUIIOB, TOJIHBIE U
COKpaIIEHHbIE YPAaBHEHUS PEAKIMI HOHHOTO OOMEHa, yYUTHIBAs YCIOBHS, IPU KOTOPBIX 3TH PEaAKIHH
UIYyT 10 KOHUA;

cOpMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMU, MOATBEPIKAAIONINE KAYECTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHX BEIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPAX HEOPraHMYECKUX BEIIECTB;

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ paCcKpbeiBaTb CYIIHOCTb OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ MOCPEACTBOM COCTABJICHUSA SJICKTPOHHOI'O OanaHca 3TUX peaKuHﬁ;

C(OPMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH pEaKIuu OT
pa3n4HbIX (PAKTOPOB; XapaKTep CMEUICHHUS XMMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozaeiictBus (mpunnun Jle [larense);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpu30BaTb XHMMHUUYCCKUC IIPOLCCCHI, JICKAINIUC B OCHOBC
MIPOMBIINIJICHHOI'O MMOJIYYCHUS CCpHOfI KHCJIOTBI, aMMHaKa, a TaKKeE C(I)OpMI/IpOBaHHOCTL l'IpCI[CTaBJICHI/Iﬁ
00 O6H_[I/IX HAYYHBIX IMIPUHOHUIIAX U SKOJIOTHICCKUX HpO6J'I€MaX XUMHUYCCKOTI'O ITPOU3BO/JICTBA,

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ MMPOBOAWTH BBIYHUCIICHHA C HCIIOJIB30BAHUCM IIOHATHA «MaCCOBAs
A0JIsT BCHIECTBA B PACTBOPCY, 00BEMHBIX OTHOIICHUM Ta30B npu XUMHUYCCKUX PCAKNUAX, MACChI
BCIICCTBA HUJIN 00BbEMa Ta30B 110 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MACCC HJIN O6’LéMy OJJHOT'O H3
Y4aCTBYIOIIUX B p€aKHUU BCUICCTB, TCIIJIOBOI'O 3(1)(1)eKTa pC€akiunu Ha OCHOBC 3aKOHOB COXPAaHCHUMA
MacCChbl BCHICCTB, IIPCBpAICHUS U COXPAHCHHW S SHCPTHUH,

c(OPMHPOBAHHOCTh YMEHUH coOMI0gaTh TMpaBWia IMOJB30BAaHUS XHUMHMUYECKOW MOCyl0l u
nabopaTOpHBIM 000PYIOBaHMEM, a TaKKe MpaBWiia OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ta00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATD U BHIIOIHATD XUMUUYECKHH SKCIIEPUMEHT (pa3iiokeHue
[IEPOKCHJA BOJOPOJa B IIPUCYTCTBUU KaTalau3aropa, OIpPEAEIIEHUE Cpelbl PacTBOPOB BEILECTB C
MOMOIIBbIO YHUBEPCAIBHOTO HMHAMKATOPA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOMH



peaKkuy, peakiuy HOHHOTO OOMEHa, KaueCTBEHHbIE PEaKLUMU Ha Cyiab(ar-, KapOOHAT- M XJIOPHI-
aHUOHBI, HA KAaTUOH AaMMOHUS, pPELIEHUE 3KCIEPUMEHTAJIbHBIX 3a4ad Mo Temam «MeTtaisl» u
«Hemerannel») B COOTBETCTBHHU C MIPABUIAMH TEXHUKH 0€30IIaCHOCTHU MPH OOpAIIEHUH C BEUIECTBAMHU
1 J1a0opaTopHBIM 000PYIOBAHUEM, MPEICTABISATH PE3yIbTaThl XUMHUECKOTO KCIIEpUMEHTa B (popme
3allUCH YpaBHEHHUH COOTBETCTBYIOIIMX peakuuil W (OpMyIHpOBaTh BBIBOJBI HA OCHOBE JTHX
pE3ynbTaTOB;

COPMHUPOBAHHOCTh YMEHHHA KPUTHYECKH AaHAIM3HPOBATH XHMHUYECKYI0 HH(OpMALHIO,
MIOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKauu, MIHTepHET U apyrux);

cOopMUPOBAHHOCTh YMEHHUI COOMIOATH MPABIIIA SKOJIOTHUECKH 11e1eCO00pa3HOTr0 TIOBEICHHS B
OBITY U TPYAOBOMH JESITENLHOCTH B LIETSAX COXPAHEHMSI CBOETO 3/I0pPOBbS U OKPYXKAIOIIEH MPUPOIHON
Cpelibl, 0CO3HAaBaTh OMACHOCTh BO3/AEUCTBUS HA KUBbIE OPraHU3MbI ONPEEIEHHBIX BELIECTB, IOHUMAs
cmblicn nokaszatens [I/IK, moscHATe Ha mpuMepax cHocoObl YMEHBUIECHHS M IMPEeJ0TBpALEHUS HX
BpPEJHOTO BO3/JICMCTBUS Ha OPTraHU3M YEJIOBEKa;

JJIA O6yanOHII/IXC$[ C OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3J0POBbs: YMCHHUC IPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIHBIX MCTOJJaX MO3HAHUSA BCUICCTB U XUMHUUYCCKUX HBHeHHfI;

JUTSL CJICTIBIX W CIA0OBHUISIINX OOYYArOIIMXCS: YMEHHE HCIOJIb30BaTh pPelbe(HO-TOYCUHYIO
cucteMy o6o3nauenuii JI. bpaitnst ms 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

HaunmenoBanue
pa3aeioB U TEM
MIPOrpaMMBbI

KomnnuectBo yacos

Bcero

KontponsHbie
paboThI

[IpaxkTnueckue
paboThl

DnekTpoHHbIe (IU(BPOBHIE) 00pa30BATEIBHEIE |

Pa3nes 1. Teopernyeckue 0CHOBbI OPraHU4eCKOil XUMHH

1.1. | IIpenmer
OPraHu4eCcKou
xumuu. Teopus
CTPOEHUS
OPraHu4YeCKUX
COCTMHEHUH A.

M. BbytiepoBa

3

0

0

bubsunoreka LIOK
https://lib.myschool.edu.ru/content/5445

Hroro no pazneny

Paznea 2. YrieBoaopo

bl

2.1. | TlpenenvHbIC
YTIICBOIOPOIBI
— aJIKaHBI

bu6moreka [IOK
https://lib.myschool.edu.ru/content/5447

2.2. | HenpenenbHbie
YTJIEBOIOPOIBL:
AITKEHBI,
aJIKa/INCHBI,

AJIKUHBI

bu6moreka [IOK
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303

2.3. | ApomaTuveckue

YTJIEBOIOPO/IBI

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/4071

2.4. | IIpuponnsie
WCTOYHHUKH
YIIIEBOJIOPOJIOB
U UX

nepepaboTka

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/16072

Hroro no pazneny

13

Pasnen 3. Kuciopoaco

JAepsKalie OpraHunvecKne coeTnHeHus!

3.1. | Cnuptel. deHon 3 0 0 bubnuorexa [JOK
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/4065

3.2. | Anpaerunel. 7 0 1 bu6mmoreka [JOK

KapOoHoBsie https://lib.myschool.edu.ru/content/14934
KHMCIIOTBI. https://lib.myschool.edu.ru/content/14700
CnoxxHble

3¢upsI

3.3. | YrieBonasl 3 1 0 bu6mmoreka [JOK
https://lib.myschool.edu.ru/content/15572

Hroro no paszneny 13

Pasnen 4. A3orcoaep:kamme opranHudecKie coeIMHeHUus

4.1. | AMHHBI. 3 0 0 bubmoreka [{OK

AMUHOKHUCJIOTBI. https://lib.myschool.edu.ru/content/15283
benku https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/4039

Hroro no pazneny 3

Paspnen 5. BbicokoMOJIeKYISIpHbIE COeIMHEHUS



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/962
https://lib.myschool.edu.ru/content/14303
https://lib.myschool.edu.ru/content/4071
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/14934
https://lib.myschool.edu.ru/content/14700
https://lib.myschool.edu.ru/content/15572
https://lib.myschool.edu.ru/content/15283
https://lib.myschool.edu.ru/content/15494
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5.1. | ITnacTMaccsl. 2 0 0 bubmunoreka LIOK
Kayuyku. https://lib.myschool.edu.ru/content/5391
Bosnokna https://foxford.ru/wiki/himiya/vysokomoleki
soedineniya
Wroro mo pazueny 2
OBULIEE
KOJINYECTBO
YACOB o 34 2 2
IMPOI'PAMME
11 KJIJACC
No | HammenoBanue KonuuecTBo yacos DnekTpoHHbIe (U POBHIE) 00pa30BaTEIbHbIE
n/n | paszgenos u TeM | Beero | Kontponsnbie | [IpakTuueckue
MIPOrpaMMBbl paboThl paboThl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHH
1.1. | Ctpoenue 3 0 0 bubmorexa [IOK
aTOMOB. https://lib.myschool.edu.ru/content/16203
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cucTema
XHUMHYCCKHX
anemenToB 1. 1.
Meuneneena
1.2. | Ctpoenue 4 0 0 bubmoreka LIOK https://lib.myschool.edu.ru/cor
BEIIECTRA.
Mmuoroo6pasue
BEIIECTB
1.3. | Xumnueckue 6 1 1 BubaunoTteka HOK
peaknuu https://lib.myschool.edu.ru/content/14418
https://resh.edu.ru/subject/lesson /4938 /star
Hroro o pazgeny 13
Pasznen 2. Heoprannuyeckasi Xumus
2.1. | Meramnsl 6 0 1 bubmuoreka [{OK
https://lib.myschool.edu.ru/content/14929
2.2. | Hemeramnsl 9 1 1 bubnuroreka L{OK https://lib.myschool.edu.ru/cor
2.3. | CBs13b 2 0 0 bubmuoreka [{OK
HEOPraHU4ecKux https://resh.edu.ru/subject/lesson/4960/conspect/
Y OpraHUYeCKUX
BEIIECTB
Hroro no paszneny 17
Pasznen 3. Xumus # :KN3HbL
3.1. | OG6mue 4 0 0 bu6mmoreka [JOK
CBOMCTBA https://resh.edu.ru/subject/lesson/3504/
METaJJIOB
Hroro mo pazneny 4
OBLIEE
KOJMYECTBO
YACOB no 34 2 3
INPOI'PAMME



https://lib.myschool.edu.ru/content/5391
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/15976
https://lib.myschool.edu.ru/content/14418
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://lib.myschool.edu.ru/content/14929
https://lib.myschool.edu.ru/content/14563
https://resh.edu.ru/subject/lesson/4960/conspect/
https://resh.edu.ru/subject/lesson/3504/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne Tema YpPOKa KosinuecTBO 4yacoB ‘ 3JIeKTpOHHbIe LlI/ICl)pOBbIe 06pa30BaTeJ1beIe pecy
n/m Bcero|[KonTposibHbie||lIpakTUdecKre
paboThl paboThl
1 |[Ipegmet opranuyeckoi|| 1 0 0 Bubsanoteka LLOK
XUMUH, eé https://lib.myschool.edu.ru/content/5445
BO3HUKHOBEHHE,
pa3BUTHE U 3HAUYEHUE
2 | Teopwus cTrpoeHus 1 0 0 bu6anoTteka [JOK
OpraHUYEeCKUX https://lib.myschool.edu.ru/content/5445
coefuHEeHUH A. M.
ByTsepoBa, eé
OCHOBHBIE MOJIOYKEHU I
3 |[[IpeacTaBJsieHue O 1 0 0 bu6aunoTteka I[JOK
K1accupuKauuu https://lib.myschool.edu.ru/content/5445
OpraHuYecKUX BellecTB. https://lib.myschool.edu.ru/content/16209
HomeHnkaTypa
(cuctemaTHyeckasi) U
TPUBHAJbHbIE
Ha3BaHUS
OpTraHUYEeCKUX BEIECTB
4 ||AnkaHbl: COCTaB U 1 0 0 bubmuoreka [IOK
CTpOEHHUE, https://lib.myschool.edu.ru/content/5447
TOMOJIOTUYECKHUH P https://lib.myschool.edu.ru/content/16229
5 |[MeTaH u 3TaH — 1 0 0 bubmmoreka LIOK
npocTenInre https://lib.myschool.edu.ru/content/5447
peACTaBUTETN
aJIKaHOB
6 ||AJIKEHBI: COCTaB U 1 0 0 bubnuorexa LIOK
CTpOEeHHUE, CBOMCTBA :
P https://lib.myschool.edu.ru/content/4708
7 ||3THJIEH U IPOTHJIEH — 1 0 0 bubnuoreka [JOK
npocTeniire .
pefCTaBuTey https://lib.myschool.edu.ru/content/4708
aJIKEHOB
8 |[lpakTuyeckas paboTta 1 0 1 Bu6sunoTteka [IOK
Ne 1. «[Tosryyenue https://lib.myschool.edu.ru/content/950
3THJIEHA U U3y4eHHe
ero CBOMCTB»
9 ||AnkagueHnsl. bytagueHn- | 1 0 0 bu6aunoreka [JOK

1,3 u MeTUNIOYTaAVIEH-
1,3. [lonyyenue
CUHTETHUYECKOT0
Kay4yyKa U pe3uHbI

https://lib.myschool.edu.ru/content/962



https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/5445
https://lib.myschool.edu.ru/content/16209
https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/16229
https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/4708
https://lib.myschool.edu.ru/content/950
https://lib.myschool.edu.ru/content/962

10

AJIKMHBI: COCTaB U
0COGEHHOCTHU CTPOEHHH,
rOMOJIOTUYECKUU PAL,
AlLleTu/IeH —
NpPOCTEUIIUN
npeACTaBUTEb
aJIKUHOB

bubauoreka LIOK
https://lib.myschool.edu.ru/content/14303

11

Brryuciienuda no
YPaBHEHUIO
XUMHUYECKOU peaKkuu

bubsunoreka LIOK
https://www.youtube.com /watch?v=ZSirEL3 bl

12

ApeHbl: 6eH30J1 U
TOJ1y0JI. TOKCUYHOCTb
apeHoB

bu6mmoreka [IOK
https://lib.myschool.edu.ru/content/4071

13

'eHeTHYecKas CBSI3b
yIrJIEBOLOPO/OB,
NpUHAJJIeXalUX K
pa3JIMYHbIM KJaccaM

Bubaunoreka LIOK
https://www.youtube.com /watch?v=KOHE6n]i

14

[Ipupo/iHbIe HCTOYHUKH
yTJ1€BOJIOPO/IOB:
OPUPOJHBIN ra3 U
nonyTHble HePTsHbIE
rasbl, HeQTb U
MPOAYKTEI eé
nepepaboTKHU

bubaunoTteka IIOK
https://lib.myschool.edu.ru/content/16072

15

[IprupoaHbIe UCTOYHUKU
yIrJIEBOLOPOJOB:
NPUPOAHBIN ra3s U
NoNnyTHbIe HEPTSAHbIE
rasbl, HeQThb U
MPOAYKTEI eé

bubsmmoTreka LIOK
https://lib.myschool.edu.ru/content/16072

nepepaboTKU
16 |[KonTposibHast paboTa Bub6anoTeka LIOK
0 pasjeny https://lib.myschool.edu.ru/content/16072
«YTJ1IeBOJIOPOIbI» https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/16229
17 |[[IpemenbHble Bu6anoTeka LIOK

OZTHOQTOMHBIE CITUPTHI:
METaHOJI U 3TaHOJI.
BosmopoHasi cBsI3b

https://lib.myschool.edu.ru/content/4065

18 |[MHOroaToMHbIe bu6aunoreka [JOK
CIIUPTHI: https://lib.myschool.edu.ru/content/15008
3THUJIEHTJIUKOJIb U
TJIMIEPUH

19 ||®eHon: cTpoeHue Bu6aunoTreka [IOK

MOJIEKYJIb], pU3UYECKUE
M XMMHYecKHe
CBOMCTBA, IPUMEHEHHE

https://lib.myschool.edu.ru/content/14920

https://lib.myschool.edu.ru/content/5023

20

AJIbJIETU/IBI:
dbopManbaerua u
aleTaabaerus. AlleToH

bubauoTteka HOK
https://lib.myschool.edu.ru/content/14934



https://lib.myschool.edu.ru/content/14303
https://www.youtube.com/watch?v=ZSirEL3_bEI
https://lib.myschool.edu.ru/content/4071
https://www.youtube.com/watch?v=KOHE6nJi_a4
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/5447
https://lib.myschool.edu.ru/content/16229
https://lib.myschool.edu.ru/content/4065
https://lib.myschool.edu.ru/content/15008
https://lib.myschool.edu.ru/content/14920
https://lib.myschool.edu.ru/content/5023
https://lib.myschool.edu.ru/content/14934

21

OZIHOOCHOBHBIE
npeJiesibHbIe
KapOOHOBbIE KUCJIOTHI:
MypaBbHUHAs U YKCYCHas

bubauoreka LIOK
https://lib.myschool.edu.ru/content/14945

22

[IpakTHueckas paboTa
Ne 2. «CBo¥icTBa
pacTBOpa YKCYyCHOM
KUCJIOTBI»

bubsunoreka LIOK
https://lib.myschool.edu.ru/content/14945

23

CteapuHOBad u
0JIEMHOBAs KUCJIOTHI,
KaK MpeACTaBUTENH
BbICLIMX KapOOHOBBIX
KUCJIOT

bubsunoreka LIOK
https://lib.myschool.edu.ru/content/14700

24

MbL1a KaK COJIU BBICIIHUX
KapOOHOBBIX KUCJIOT, UX
Mololllee AelficTBUE

Bubaunoreka LIOK
https://lib.myschool.edu.ru/content/14700

https://lib.myschool.edu.ru/content/5248

25

Cs103xHbIe 3QUPBI KaK
IpPOU3BOJHbIE
KapOOHOBBIX KUCJIOT.
['UApOoJIn3 CIOXKHBIX

sdupos

bubaunoTteka IJOK
https://lib.myschool.edu.ru/content/14700

26

Kupsbl: rugposus,
IpUMeHEeHHE,
6uoJsiorn4yeckas poJib
KUPOB

bubsmmoTreka LIOK
https://lib.myschool.edu.ru/content/5248

27

YrsieBoibl: COCTaB,
KJIacCUpUKaLU.
Bakneimue
npeJ/CTaBUTEJIU:
IJII0K033a, PPYKTO3a,
caxapo3sa

bubsmoTreka LIOK
https://lib.myschool.edu.ru/content/15572

https://lib.myschool.edu.ru/content/5446

28

KanMaJI H LeJIJIF0J1I034a
KaK IpUpPOJHbIE

bubsmoTteka LIOK
https://lib.myschool.edu.ru/content/4709

HOJIUMEPHI
29 |[KoHTposibHas1 paboTa Bu6saunoTteka [IOK
0 pasjeny https://lib.myschool.edu.ru/content/4709
«Kucnopoaconepxamiue https://lib.myschool.edu.ru/content/15572
OopraHUYecKHhe https://lib.myschool.edu.ru/content/5446
COeIMHEHHUSI»
30 |[AMMHBI: METHJIAMUH U bu6aunoreka [JOK
aHWJINH https://lib.myschool.edu.ru/content/15283
31 ||AMMHOKHUC/IOTHI KaK bu6aunoreka [JOK

amdoTepHbie
OpraHuYecKue
coe/IMHEeHHUs, UX
GHOJIOTHYECKOE
3HaueHue. [lenTUaBI

https://lib.myschool.edu.ru/content/4039

https://lib.myschool.edu.ru/content/15494
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https://lib.myschool.edu.ru/content/15494

32 ||besiky KaK NpUpPOJHbIE 1 0 0 Bu6aunoTteka LIOK
BbICOKOMOJIEKYJISIPHbBIE https://lib.myschool.edu.ru/content/15494
COeIUHEHUS https://lib.myschool.edu.ru/content/4039
33 ||OcHOBHBIE IOHATHUS 1 0 0 bu6sanoreka [JOK
XUMUHU https://www.yaklass.ru/p/himija/10-
BbICOKOMOJIEKYJISIPHBIX klass/vysokomolekuliarnye-soedineniia-vms-
coeJMHEHUH 6880782 /osnovnye-poniatiia-vms-reaktcii-
polimerizatcii-i-polikondensatcii-6880783 /re-
6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.youtube.com/watch?v=MG70PfOp
34 ||OcHOBHBIE METO/IbI 1 0 0 bubauoreka [JOK
CHHTe3a https://lib.myschool.edu.ru/content/5391
BbICOKOMOJIEKYJIIPHBIX https://foxford.ru/wiki/himiya/vysokomolekul
COeIUHEHUH. soedineniya
[InacTMacchl, Kay4yky,
BOJIOKHA
OBIIEE KOJIMYECTBO 34 2 2
YACOB I10 ITPOTPAMME
11 KIIACC
Ne Tema ypoka KosinuecTBo yacoB JyeKTpoHHbIEe LHUPPOBBIE 06pa3oBaTebHbIE
n/ Bcer|| Kontpoub || [IpakTuyec pecypebl
a (6] HbI€e KHne
| paboThl paboThl
1 | Xumuyeckui 1 0 0 Bbubanoreka IJOK
3JIEMEHT. ATOM. https://lib.myschool.edu.ru/content/16203
JJIeKTpOHHas
KOHpUTYypaLus
aToOMOB
2 |[[lepuoguyecKkuit 1 0 0 bu6sunoreka [JOK
3aKOH U https://lib.myschool.edu.ru/content/16203
[lepuoguyeckas
cUcTeMa XUMUYECKUX
asneMmeHTOB /l. U.
MeHpesieeBa, UX
CBSI3b C COBpEMEHHOM
Teopueu CTpoeHUs
| |aTomoB
3 |[3aKOHOMEpPHOCTH 1 0 0 Bu6saunoTteka [IOK
HM3MEeHEeHHUs CBOKMCTB https://lib.myschool.edu.ru/content/16203
XUMUYECKHUX

3JIEMEHTOB U UX
coeJMHEHUH IO
rpyniam v nepuoiaM.
3HayeHUe
NepUOAUIECKOTO
3aKOHAa U CUCTeMbl
XUMHUYECKUX
asiemeHTOB /I.U.



https://lib.myschool.edu.ru/content/15494
https://lib.myschool.edu.ru/content/4039
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https://www.youtube.com/watch?v=MG70PfOpjYI
https://lib.myschool.edu.ru/content/5391
https://foxford.ru/wiki/himiya/vysokomolekulyarnye-soedineniya
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MeHieneeBa B
pPa3BUTHUU HAyKU

CTpoeHue BellecTBa.
XUMHUecKasi CBSI3b,
€€ BU/Jbl, MEXaHHU3MBbI
0o6pa3oBaHUs
KOBaJIEHTHOH CBSI3M.
BozopoaHas cBA3b

bubsunoreka LIOK
https://lib.myschool.edu.ru/content/15976

BajileHTHOCTB.
JJIEKTPOOTpULIATE b
HOCTb. CTeneHb
OKMCJIEHHS].
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTpOEeHUA

Bubsnoreka LIOK
https://lib.myschool.edu.ru/content/15976

[ToHngaTtue o
JIMCIIEPCHBIX
cucteMax. UcTUHHBIE
1 KOJIJIOUJHbIE
pactBopbl. MaccoBasi
J10JIsI BelllecTBa B

bubanoreka IJOK
https://foxford.ru/wiki/himiya/dispersnye-

sistemy

pacTBope
Knaccudukanus u bubsmoreka LIOK

HOMEHKJIaTypa https://videouroki.net/video/25-
HeopraHU4YeCcKux klassifikaciya-neorganicheskih-
COeJIMHEHU . veshchestv.html

['eHeTHUecKas CBSI3b

HeopraHu4YecKux

BellleCTB, pa3JIMYHbIX

KJIaCcCOB

Knaccudukanus Bbu6sauoTteka [JOK

XUMHUYECKUX peaKIuil
B HEOPraHUYeCKOU U
OpraHU4YecKou
XMMHHU. 3aKOH
COXpaHEeHU S MacChbl
BEIleCTB; 3aKOH
COXpaHEeHHS U
npeBpalleHus
3HEpruu npu
XUMUYECKUX
peakyusax

https://resh.edu.ru/subject/lesson /4938 /sta

rt/151107/



https://lib.myschool.edu.ru/content/15976
https://lib.myschool.edu.ru/content/15976
https://foxford.ru/wiki/himiya/dispersnye-sistemy
https://foxford.ru/wiki/himiya/dispersnye-sistemy
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://videouroki.net/video/25-klassifikaciya-neorganicheskih-veshchestv.html
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

°]

CKOpOCTB peakyuH.
Ob6paTuMble peakL 1.

bubaunoreka LIOK
https://www.youtube.com/watch?v=30fxdSg

XumMHyeckoe Ublc

paBHOBeCHE https://www.youtube.com /watch?v=f1 sZm
KqUc

[IpakTHyeckas Bu6auoTteka LLOK

pa6oTa Ne 1. https://lib.myschool.edu.ru/content/14418

«BiusHue

Pa3JIMYHBIX

baKTOpOB Ha

CKOpOCTh

XUMUYECKOUN

peaKnuu»

JNIEKTPOJIMTUY eCKasd bu6auoTteka [JOK

JUccolMaLud. https://lib.myschool.edu.ru/content/15240

[loHsaTHe o

BOJIOPO/THOM

nokasarteJie (pH)
pactBopa. Peakuuu
MOHHOT0 0OMeHa.
['maposuns
OpraHUYEeCKUX U
HeopraHu4yecKux
BellleCTB

OkucauTeabHO-
BOCCTAaHOBHUTEJbHbIE
peakuuu. [lousTue 06
3JIEKTpOJIM3e
pacnjaBoB U
pacTBOPOB coJien

bubanoreka IJOK
https://lib.myschool.edu.ru/content/15204

KoHTposibHas paboTta
0 pasjeny
«TeopeTnyeckue
OCHOBBI XUMHUU»

bubsmoreka LIOK
https://lib.myschool.edu.ru/content/15240

https://lib.myschool.edu.ru/content/15204

MeTasibl, UX
M0JIOXKEHHUE B
[lepuoguyeckoit
CUCTEME XUMUYECKUX
asneMmeHTOB /l. H.
MeHpeneeBa u
0COOEHHOCTH
CTPOEHHUSI aTOMOB.
O6umue pusruyeckue
CBOMCTBA METaJ/IJIOB

bubauoTteka [IOK
https://resh.edu.ru/subject/lesson/3493/

CniaBbl MeTaJJIOB. bu6aunoreka LIOK
JJIEeKTPOXUMHUYECKHUH https://resh.edu.ru/subject/lesson/4961/
pAa4 Hanpsi>KeHU

METaJlJIOB

XuMHu4eckue bubaunoteka LIOK

CBOMCTBa https://resh.edu.ru/subject/lesson/5814/



https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=3OfxdSgU61c
https://www.youtube.com/watch?v=f1_sZm_KqUc
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https://lib.myschool.edu.ru/content/14418
https://lib.myschool.edu.ru/content/15240
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https://resh.edu.ru/subject/lesson/3493/
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BaXXHEUIITUX
MeTaJlJIOB (HaTpUH,
KaJIuK, KaJbLUH,
MarHui, aJlloMUHUH )
1 UX COeJIMHEHU

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

klass/kharakteristika-metallov-

7200709/obshchaia-kharakteristika-metallov-ia-

iiia-grupp-7183916

XuMudeckue bubsunoreka LIOK

CBOMCTBA XpOMa, https://resh.edu.ru/subject/lesson/3534/
Meau U UX

coeMHEHUH

XuMudeckue bubsnoreka LIOK

CBOMCTBA IIMHKA,
bKesie3a U UX
coeJMHEeHUH

https://resh.edu.ru/subject/lesson/3534/

[IpakTHYeckas
pab6oTa Ne 2.
"PelieHue
3KCIlepHMeHTaJbHbIX
3a/1a4 1o TeMe
«MeTanabm»"

Bubsnoreka LIOK
https://lib.myschool.edu.ru/content/14929

HemeTanbl, ux
MIOJIOKEHH E B
[leprogudeckoint
CHCTEMe XUMHYECKUX
asiemeHToB /l. U.
MeHgeneeBa u
0COOEHHOCTH
CTPOEHUSsI aTOMOB

Bubsnoreka LIOK
https://resh.edu.ru/subject/lesson/5939/

dusnueckue
CBOMCTBA
HeMeTaJlJIOB.
AnioTponus
HeMeTaJ/I0B (Ha
pruMepe KUCJI0poAa,
cepbl, dochopa u

bub6anoreka IJOK
https://www.yaklass.ru/p/himija/11-

klass/kharakteristika-nemetallov-

7269055/nemetally-via-gruppy-7265029/re-

b0ec05c3-9505-4e21-afe0-9ebldda3d2b4

yrJjiepo/ia)

XUMHU4YecKue bubaunoteka LIOK

CBOYICTBA rajIoreHoBs, https://resh.edu.ru/subject/lesson/5913/
cepbl U UX

coeUHEHU M

XuMHu4eckue bubaunoteka LIOK

CBOICTBA a30Ta,
docodpa u ux
coeUHEHU U

https://resh.edu.ru/subject/lesson/5913/

XuMuyeckue
CBOMCTBA yIJ1epo/a,
KpEeMHHS U UX

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

klass/kharakteristika-nemetallov-

coeJUHEHU U 7269055/nemetally-iva-gruppy-7265027
[IppuMeHeHUE bubauoTeka [JOK
BaXKHEHIIUX https://lib.myschool.edu.ru/content/14664



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://lib.myschool.edu.ru/content/14929
https://resh.edu.ru/subject/lesson/5939/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05c3-9505-4e21-afe0-9eb1dda3d2b4
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
https://lib.myschool.edu.ru/content/14664

HeMeTaJIJIOB U UX
coeJMHEHU U

0060611eH1E U
cucTeMaTH3alus
3HaHUH 110 TeMe
«HeMeTasnab1».
BriyuciieHus no
ypaBHEHUAM
XUMHYECKUX peak i
Y TEpMOXHUMHUYECKUE
pacyéTsl

bubaunoreka LIOK
https://lib.myschool.edu.ru/content/14664

https://resh.edu.ru/subject/lesson/5913/

[IpakTHYeckas
pab6oTa Ne 3.
«Pemenue
3KCIepUMeHTaJbHbIX
3a/ja4 10 TeMe
"HeMmeTasibl"»

Bubsunoreka LIOK
https://lib.myschool.edu.ru/content/14563

KoHTposibHas paboTta
10 TeMaM
«MeTasnabi» U
«HemeTanabi»

Bubsnoreka LIOK
https://lib.myschool.edu.ru/content/14929

https://lib.myschool.edu.ru/content/14563

HeopFaHquCKHe U
OpraHHU4eCcKue
KHCJIOTHI.
HeopI‘aHI/I‘IECKI/Ie H
OpraHHU4eCcKue
OCHOBaHHA

bubanoreka IJOK
https://videouroki.net/video/41-organicheskie-

i-neorganicheskie-kisloty.html

AMdoTepHbIe
HeopraHu4eckue v
OpraHUYecKHhe
CoeIMHEHUS.
['eHeTHUUecKas CBSI3b
HeOpraHu4yecKux u
OpTraHHUYEeCcKUX
BellleCTB

bubsmoreka LIOK
https://resh.edu.ru/subject/lesson/4960/

PoJib XMMUH B
obecrie4yeHUH
3KO0JIOTUYECKOH,
3HepreTU4YecKou u
MHIEBOM
0e30IacHOCTH,
Pa3BUTUU MEeAUIMHBI

bubaunoTteka IOK
https://resh.edu.ru/subject/lesson/3514/

[IpeacTaBienus 06
06111MX HAYYHBIX
NpUHLKUIAX
IPOMBIILJIEHHOTO
HOJy4eHHUs
BaXKHEMIINX BeleCTB

bubauoTteka IOK
https://resh.edu.ru/subject/lesson/3514/



https://lib.myschool.edu.ru/content/14664
https://resh.edu.ru/subject/lesson/5913/
https://lib.myschool.edu.ru/content/14563
https://lib.myschool.edu.ru/content/14929
https://lib.myschool.edu.ru/content/14563
https://videouroki.net/video/41-organicheskie-i-neorganicheskie-kisloty.html
https://videouroki.net/video/41-organicheskie-i-neorganicheskie-kisloty.html
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/

33 ||YesioBek B Mupe 1 Bu6auoTteka LIOK

BellleCcTB U https://resh.edu.ru/subject/lesson/3514/
| |Marepuanos
34 |[XuMus v 310poBbe 1 bubaunoreka IJOK
| ||[uesioBeka https://resh.edu.ru/subject/lesson/3504/
OBIIEE KOJIMYECTBO 34

YACOB I10 [IPOT'PAMME



https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3504/

