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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEr0 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 ob0pa3oBaHuU B
Poccuiickoit ®enepanuu», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHOR
oOpa3zoBaTeibHON MporpamMmbl  cpegHero obmero o6pazoBanust (POII COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenoaaBaHusi y4yeOHOro mnpeaMmera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepauuu, peaau3yroldX OCHOBHbBIE
oOpa3oBaTeibHble MNPOrPaMMbl, M OCHOBHBIX MOJOXEHUNH «CTpaTreruu pa3BUTHUS
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl 10 XMUMHH, K ONpeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIIUTAHUS U Pa3BUTHS OOYyYalOUIUXCsl CPEJICTBAMHU Y4YEOHOrO
npeamera «Xumus» s 10—11  xmaccoB Ha 0a30BOM  YpOBHE COCTaBWIIU
koHuenTyanbHbie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
cCollepKaHMs, pE3yJNbTaTOB o0O0yueHus U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

Xumudeckoe o0pazoBaHUE, MOJIYy4aeMOE€ BBITYCKHHUKaMU 0OIIe00pa30BaTeIbHON
OpraHM3alluY, SIBISETCS HEOTHEMIJIEMOM YacTbio HMX 00pa3oBaHHOCTU. OHO CIYKUT
3aBEpIIAIOIIMM 3TallOM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX LEJOCTHON CHUCTEME XUMHUYECKOTOo OOpa30BaHMUSL.
OTH HEHHOCTHU KacaroTcs MO3HAHUS 3aKOHOB MPUPObI, ((OPMHUPOBAHUSI MUPOBO33PEHUS
U 0o0Iel KyJIbTyphbl YEJIOBEKa, a TAaKXKE€ 3KOJIOIMUYECKH OOOCHOBAHHOTO OTHOLIEHHS K
CBOEMY 3JIOpOBbIO U MpupoAHOW cpene. Peamusyercs xumudeckoe o0Opa3oBaHue
oOydJaromuxcs Ha YypOBHE cpeaHero oOmero oOpa3oBaHUsS CpEeACTBAMH Y4YeOHOTO
npeaMera «XUMHUsS», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINPEACIIEHBI B MPOrpaMMe
[0 XUMUU € Y4ETOM CHeUM(PUKU HAyKU XUMUH, €€ 3HAUECHUS B [TO3HAHUU NPUPOABI U B
MaTepuaibHON XU3HU OOIIECTBa, a TaKXKe C y4ETOM OOIUX LeJied W MPUHLUIIOB,
XapaKTepHU3YIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEHEro O0IIero o0pa3oBaHuUs
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOW ITMBUJIM3AIUM, B CO3JaHUU HOBOUM 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMHpPOBAHHE pPAMOHAIBHOTO HAYyYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTABICHHUA OO0 OKpYXKAalolleM MHUpPEe Kak O eIUHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYrMMHU €CTECTBEHHbIMM HayKaMH, XHMHS cTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOI'O



TpyJla W SKU3HH Kaxjaoro wieHa oOmiectBa. CoBpeMeHHas XUMHUs Kak Hayka
co3ujaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOM, HSHEPreTUUYECKOM,
MUIIEBON, SKOJIOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBbSL.

B cootBercTBMM ¢ OOmMMHM TENSIMH W TMPUHIMIAMUA CPEIHETO OOIIEro
oOpaszoBaHusi cojepxkanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUS) OPUEHTHPOBAHO MPEUMYIIECCTBEHHO Ha OOIIEKYIbTYPHYI0 MOATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIJIFOYEHHUSI B KM3Hb COIMyMa, MPOJIOJDKEHUS 00pa30BaHUsl B Pa3TMYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMTOCPEIACTBEHHO C XUMHUEH.

CocrapnsitoniuMu ~ npeaMeTa  «XuUMUS» — ABISIIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumus» ©u  «OOmas W HEOpraHWYeCKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBIISFOTCS OCHOBBI 0a30BOMl HAyKH: cCHUCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKIIOYEHHWEM 3HAHUW W3 OOIIed XUMHH) U
oprannuecko xumuu. DdopMupoBaHHME JAHHOW CHCTEMBbI 3HAHUN TPU H3YYCHUU
npeaMeTa 0o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0O MHOT000pa3vs BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas wu
HeopraHudeckass XuMUs» CcQPOpMHUpPOBaAHA B TMporpaMMe IO XHMHH Ha OCHOBE
CHUCTEMHOT0 TOJIX0/la K U3YYEHHIO Yy4eOHOTO MaTepuana u 00ycloBIeHa UCTOPUUECKU
000OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNEIEHHBIX TEOPETUUECKUX YpOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOPHH CTPOCHHSI OPTaHUYECKUX COCIMHEHUM, a TaK)K€ HA YPOBHE CTEPEOXUMHUYECKUX
U DIJIGKTPOHHBIX TPEICTaBICHUN O CTpoeHHH BemecTB. CBeneHuss 00 HM3ydyaeMbIX B
Kypce BEeIIeCTBaxX JA0TCs B Pa3BUTUU — OT YIJIE€BOJOPOIOB O CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUNW. B Kypce OpraHM4ecKol XUMHUU MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YypPOBHE OCHOBHOTO o00IIero o0pa3oBaHUsS IE€PBOHAYAIBHBIC
MPEACTABICHUS O XHUMHYECKOW CBS3HM, KIACCHU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[lom HOBBIM yIJIOM 3peHUs B TMpeaMeTe «XuUMUs» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HW3Y4YCHHBIM Ha YpPOBHE OCHOBHOTO OOIIEro  00pa3oBaHUs
TEOPETUYECKUN MaTepual U (PaKTOIOTHYECKHE CBEJEHHUS O BEIIECTBAX U XUMUUYECKOU
peakiuu. Tak, B uyactHocTH, B Kypce «OOIIass M HEOpPraHudecKas XuMUD»
OoOydJarommMcsl MPEAOCTABIAECTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE MEPHOIUYECKOTO
3aKOHa C OOMIETEOPETHYECKMX M METOJOJIOTHUECKUX TIO3UIMH, TIyO)Ke MOHSITh
UCTOpUYECKOE W3MEHEeHHe (QYHKIMUNA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIESH.

Enunas cucrema 3HaHMM O BaXHEHIIUX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUUECKUX pEAKIUAX, UX CYIIHOCTU U



3aKOHOMEPHOCTAX MpOTEeKaHus AomnoJyiHsgeTcs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIep>KaHusl, UMEIOIUMU KYJIbTYPOJIOTUUECKUN U MPUKIIAHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PACKPBIBAIOT €€
pOJiIb B NO3HABATEIBbHOM M MPAKTHUYECKON NEATEbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT
BOCIIUTAHUIO YBXKEHHSI K IPOILIECCY TBOpUECTBA B 00JIACTH TEOPUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHM, TOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIUBATH
MH(pOpMALNIO U PUMEHSTH €€ IJI MOMOJTHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalbHBIX
U DKCIEPUMEHTAJIbHBIX HCCIEA0BATEeNbCKUX 3a1ad. B menom coxaepxaHue yueOHOro
npeaMeTa «XUMUs JTaHHOTO YPOBHS U3YUYEHHUsI OPUEHTUPOBAHO Ha (OopMUpOBaHHE Y
0o0y4Jaromuxcs MHUPOBO33PEHUYECKONW OCHOBBI I MOHMMaHUA (HUIOCOPCKUX UICH,
TaKMX KaK: MaTepHAIbHOEC E€IMHCTBO HEOPraHWYECKOr0 M OPTraHUYEeCKOro MHpa,
00OyCIJIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTABOM M CTPOEHUEM, I[103HABAEMOCTb
PUPOIHBIX SBJICHUN MyTEM ASKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUYHI MEXKTY HOBBIMU
dakTaMu U TEOPETHYECKUMH MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUH
HKOJIOTHYECKUX MpoOJieM, a Takke MpoljieM cOepeKeHUsi SHEPreTUYECKUX PECYPCOB,
CBIPbsI, CO37IaHUs HOBBIX TEXHOJIOTUI U MaTEPHAJIOB.

B mutane pemeHus 3a1a4 BOCIIUTAHMS, PA3BUTHS U COLMAIIU3AIMUA O0YyJarOITUXCS
OPUHATBIE MPOrpaMMOM IO XHMHUU MOAXOAbl K ONPENEIICHUI0 COAEpKaHUS U
MOCTPOCHHS MpeIMeTa MpeaycMaTpuBaloT (POPMUPOBAHME YHUBEPCATBHBIX YUEOHBIX
NEUCTBUM, HMEIOUMX 0a30BO€ 3HAUYEHHUE [IJI PA3IMYHBIX BHJIOB JESTEIHHOCTHU:
perieHus npoOieM, TMOUCKa, aHamu3a U 00paboTKu MHMOpPMAIUU, HEOOXOIUMBIX IS
OpUOOpETeHHUsT  ONbITa  MPAKTUYECKOM UM MCCIENOBATENIbCKOW  JESTEIBHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMHUH.

B nmnpaktuke mnpenomaBaHusSi XUMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs, TaK M HA YPOBHE CpEIHEro OOIINero 0o0pa3oBaHUs, MPU OIPEICICHUN
COJIEPKATENIbHOW  XAapaKTEPUCTUKH LIeJIE HW3y4eHHs] MpeIMETa HalpaBICHUEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAMIIMOHHO TMPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak o0OJIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJIMYECKOW TOYKM 3pECHUS TAKOW IOAXOJ K OIPEICIICHUIO LEeIed H3YYSHHUs
MpeaMeTa ABJISIETCS BIOJIHE ONPaBJaHHbIM.

CornacHoO JaHHOW TOYKE 3pEHUs TJIABHBIMU IEISIMU U3Y4Y€HHUs MpeaMera
«Xumus» Ha 0a3oBoM ypoBHe (10 —11 kJ1.) siBiAIOTCSA:

e (OpMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa, B OCHOBE KOTOPOH JIeKaT KIIIOYEBBIC
NOHSTHSI, PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH,
YCBOEGHUE u MMOHUMaHHE CYILLHOCTHU JIOCTYTHBIX 000011IeHn



MHPOBO33PEHYCCKOTO XapaKTepa, O3HAKOMJICHHE C WCTOpUEH WX Pa3BUTHI U
CTaHOBIICHHSI,;

e (QopmMupoBaHre W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX MO3HAHUS
BEIIECTB U XUMHYCCKUX PEAKINH, HEOOXOMUMBIX IJIsi MPUOOPETCHUS yMCHHM
OpPUEHTUPOBATHCS B MUPE BEIIECTB U XUMHUYCCKHUX SBJICHHUHA, UMCIOIUX MECTO B
IIPUPOJIE, B IPAKTUYECKON U IIOBCEIHEBHOU JKU3HU;

e pa3BUTHE YMEHHUU W CIOCOOOB NEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJACHHEM H
00BSCHCHHEM XMMHYECKOTO DKCIIEPUMEHTA, COOJIFOICHUEM TTPaBUII OE30I1aCHOTO
oOpallieHusl ¢ BeIeCTBaMHU.

Hapsiny ¢ atuM, coaepikaTenbHas XapaKTEpHUCTHKA IICJICW W 3aj]ad HW3yYCHHUS
npeaMeTa B MporpaMMe M0 XMMHH YTOYHEHA WM CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMH TIPUOPHTETAMH B CHCTEME CcpeaHero oomero oOpa3oBanus. CerogHs B
NpernoJaBaHud XUMUW B OOJIBIIICH CTEMEHU OTAAETCS TMPEANOYTCHHUE MPAKTHYSCKOU
KOMITOHCHTE COJIep)KaHMsI OOydYeHHs, OPUCHTUPOBAHHON Ha IMOJTOTOBKY BBIMTYCKHUKA
oOmieoOpazoBaTebHOM  OpraHu3alldy, BIAACIONIEr0 He Ha0OpoM 3HaHHWM, a
(YHKIIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMCHHUSMH aKTHBHOIO
NOJIYYCHUS 3HAHUH M IPUMCHEHHUS MX B PEaTbHOM YKU3HM JUISl PEIICHUS NMPAKTUICCKUX
3aziay.

B cBs3u ¢ 9TUM Npu U3y4YeHUH TpenMera «XuMUs» JOMHHHUPYIOIEe 3HAuUeHUe
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

aganTanus OOydYaromMxcs K YCJIOBHSM JIMHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHUE WMHTEIUIEKTYaJIbHO PA3BUTON JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHSATUIO TPAMOTHBIX pEIIEHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

dbopMupoBaHue y 00y4aromMXCcs KIFOUYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETECHIIHI),
UMEIOIUX YHUBEPCATHHOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB ACSATEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHaim3a U o00paboTku wuHOpMamuu, HEOOXOAUMBIX IS
MPUOOPETEHHsI OMBITA JESITEILHOCTH, KOTOpas 3aHMMAeT Ba)XHOE MECTO B TO3HAHHH
XUMHH, a TaKXKe I ONEHKH C TO3HIMN DKOJOTHYECKOW O€30MacHOCTH XapakTepa
BIUSIHUS BEIIECTB M XMMHYECKUX MPOILIECCOB HA OPraHW3M YeJOBeKa U MPHUPOIHYIO
cpeny,

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, WHTEUICKTYaJbHBIX W TBOPYECKUX
CHOCOOHOCTEH O0Oydarolmuxcsa: CIHOCOOHOCTH CaMOCTOSATENbHO NPUOOpEeTaTh HOBBIE
3HAHHWSI TI0 XMMHUU B COOTBETCTBHHM C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIIOJIb30BAaTh
COBpEMEHHbBIE WH(OpPMAIMOHHBIC TEXHOJOTHH IS TIOWCKAa W aHaim3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupOBaHUE W PaA3BUTHE y OOYYAIOMIUXCS ACCOIMATHBHOTO W JIOTHYECKOTO
MBIIIJICHUS, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOPBIE OCOOCHHO



HEOOXOIHMMBI, B YAaCTHOCTH, MpU IUIAHUPOBAHUM U MPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHUWE y  oOydvaromuxcst  yOeKIEHHOCTM B T'yMaHUCTHYECKOU
HaIllpaBJICHHOCTH XHUMHH, €€ BaXXHOM pOJM B pPEHIEHUH IJIOOANbHBIX Mpo0IeM
PalMOHAILHOTO TIPHUPOAOIOIb30BAHUSA, MOMOJIHEHUSI JHEPreTHUYECKUX PECYpCOB U
COXpPAHEHUS TPUPOJHOTO PABHOBECHSA, OCO3HAHMS HEOOXOIUMOCTH OEpeKHOro
OTHOIIEHUS K NPHUPOAE U CBOEMY 3JI0pPOBBIO, a TakXke MPUOOpPETEHUs: OmbITa
WCIIOJIb30BaHUSl TIOJIYUYCHHBIX 3HAHUN ISl TPUHATUS TPAMOTHBIX pEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yudeOHOM maHe cpenHero odiiero oOpa3zoBaHus MpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOAHT B COCTaB MpeAMETHON 00s1acTu «EcTecTBEHHO-HAYUYHBIE TPEAMETHI.

OO01iee 4yUCIO YacoB, OTBEAEHHBIX JUJISI M3YyUYEHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero obiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPXAHUE OBYUEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIbI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEJUHEHUN (CUCTeMaTHYecKas) W TpUBUAJIbHBIE Ha3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
POCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE W XUMHUYECKHE CBOMICTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHHUPOBAHUS, TUIApaTallMd, OKHUCJIEHUA U
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUI psll. ALETUIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (pU3NYECKUE M XMMHUYECKHUE CBOWMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHdeckas CBA3b MEXAY YIJIEBOAOPOAAMH, IPHUHAMICKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIEIMPOBAHUE  MOJEKYJI  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chHpTh). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. Dopmanpiaerun, aneTadbderul:  CTPOCHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (hU3MUECKHe U XMMHUYECKHE CBOICTBa (CBOICTBa,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoassie noauMepbsl. CTpoeHHE Kpaxmana U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom wMmemau(ll), B3ammoaeiicTBHEe Kpaxmajia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIHBIE METOABl HM3YyYEHHs BEIIECTB M HMX NPEBpAILCHMIA:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHDb MOJIUMEpU3ALUU, CPEIHsSA MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXXnpeaMETHBIX CBSA3€H IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIH (DAKT, runoresa,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
DPHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHME
BEIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOIMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbBI XUMHH

XuMudeckud anemMeHT. AtoMm. Sapo aroma, HW30TOMNBI. DJIEKTPOHHAS
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesICHUs] 3JIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(PUTYpAIUsi AaTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHUS CBOMCTB XHMHYECKHUX BJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOM CBS3HU
(KoBaJIEeHTHAs] HEMOJISIpHAST W TOJISIpHAsl, MOHHAs, METaJinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYJISIpHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEILIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHEHUM. Homenkmnartypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OPraHMYECKONM XUMHM. 3aKOH COXPAHEHHUSI MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUM TPU XUMUUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aucconuanus. CuinbHbIC U ciadbie aieKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa Taomui «llepuoauueckas cucrema Xxumudeckux snemenTos [I. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOpa, ONMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOIO WHAUKATOpA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXUMHYECKHAE PACUEThl, PACYETHI C HKCIIOJb30BAHUEM MOHATHS «MacCOBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nuyYecKkue CBOMCTBA HEMETAJIOB. AJIJIOTPONHS HEMETa/UIOB (Ha Mpumepe
KHCJIOpoJIa, cepbl, hocopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIIOB U UX COCTMHEHHUI.



Meramisl. Ilonoxenue meramnoB B Ilepuoguuyeckonl cucteMe XUMHUUYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH P HANIPSKEHU METAJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPHM, KaJIMi, KaJIbIIH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCMEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
U3y4YeHUEe KOJIIEKIMU «MeTamuibl U CIUIaBbl», 00pa3IOB HEMETAIJIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIoYel, KaueCTBEHHBIE PeaKIIMi Ha KaTHOHBI METaJIIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Thl Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumun B o0OecrieueHUH 3KOJOTUYECKOM, IHEPreTUUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOMMX HAyYHBIX MPUHIUIAX T[POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BELIECTB W MaTEpPUANIOB: BaXXHEWIIME CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsS WU 3J0pOBbE YEIIOBEKA: IpaBUjIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia OE30MaCHOr0 UCIIOIb30BAHUS MPEMAPATOB OBITOBOW XMUMHUU
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOPraHW4YECKOM XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 UCIOJIb30BAHUE KAK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCU(PUKALMA, MEePUOAUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHNUE, SIBIICHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHUE BENIECTBA, (DM3MYCCKUE BETUYMHBI M CAUHUIIBI HX
HU3MEPEHHUS, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPErapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBLBI 110 XMMHWU HA BA3OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjibTaTaM OCBOEHHS O0YYaIOIIMMUCA MPOTPaMM CPEAHEro OOLIeTro
oOpa3oBaHus (JIMYHOCTHBIM, METANpeIMETHbIM M NpeaMeTHbIM). HaydHo-MeToandeckoil OCHOBOW g pa3paboTKu
IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrPaMM CpEJHEro oOiiero oOpa3oBaHUs SIBISAETCS CHUCTEMHO-IEATEIbHOCTHBIN
NOAXOA.

B cooTBETCTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOJIXOJAOM B CTPYKTYpE JUYHOCTHBIX pE3YyJbTaTOB OCBOCHMS
npenMera «XUMUs» Ha YPOBHE CPETHEro 00111ero o0pa3oBaHus BbIICIICHbI CIIEYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIIMMHCS POCCUMCKOM TPa)¥TaHCKOM WACHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH ¥ CAMOONPEIEIICHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PA3BUTHE BHYTPEHHUX yOEKICHUIN JTUYHOCTH HAa OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIUXCSl PYKOBOACTBOBATHCS B CBOCH AESATEIBHOCTU IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMU, IPUCYIIIUMU IETOCTHON CUCTEME XUMUUYECKOT0 00pa30BaHMUS;

HAJIMYME TTPABOCO3HAHUS IKOJIOTHYECKON KyJIbTYPhl U CHOCOOHOCTH CTABUTH IIEJIM U CTPOUTH KU3HECHHBIE TUTAHBI.

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUS IpeaMeTa «XUMHs» JOCTHUTAIOTCS B €IMHCTBE y4eOHOW W BOCIUTATEIBLHOU
NEATEIbHOCTH B COOTBETCTBUHM C T'YMAHUCTUYECKHMH, COILMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH M
UjeasaMl POCCHUHCKOTO TPaKJAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE HOPMAMHU M TIPaBHJIAMU TIOBEJCHUS,
CHOCOOCTBYIOIIMMH MPOLIECCAM CaMOIIO3HAHUS, CAMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH 00YYarOIIUXCS.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS TPEIMETa «XHUMHS» OTPAKAIOT C(HOPMUPOBAHHOCTH OMBITA TTO3HABATEIHLHON U
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOMINXCS TI0 PeaT3aIlii IPUHSATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaKaaHCKOTr0 BOCIUTAHNS:

OCO3HAHUS 00YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MPECTABICHHUS O COIMATIbHBIX HOPMAaX U MPaBUIaX MEXKJIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW NESITEIBHOCTU MPU CO3AHUM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U
MMO3HABATEIBHBIX 337124, BHITIOJHECHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI JPYTUX MPU aHAIN3€ Pa3IMUHbIX
BUJIOB YUEOHOM JI€SITEIHHOCTH;

2) IaTPUOTHYECKOr0 BOCTINTAHMS

[IEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUYECTBEHHON XUMUMU;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHUSI XUMUU, OCO3HAHUS TOTO, UTO
JOCTM)KCHUSI HAyKM €CTh pe3yJbTaT JUIMTENIbHBIX HAONIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

WHTEpeca M TI03HABAaTEIbHBIX MOTHBOB B IOJYYCHHUHM M TIOCJICAYIOIMIEM aHan3e HWHOOpPMAlUU O TEePEOBBIX
JTOCTHXKCHUSIX COBPEMEHHON OTEYECTBEHHON XUMMUU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHBIE C XUMHUYECKUMU SBICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTEH 30pOBOTO M 0e30MacHOro oOpasa *KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOmo/IeHus1 TpaBui O€30MacHOr0 OOpaleHus ¢ BEHIeCTBAMU B OBITY, TMOBCEIHEBHOW XW3HU U B TPYJOBOM
NEeATENbHOCTH;

MMOHUMAHMS 1[IEHHOCTH MpaBWJ HWHAUBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacCHOrO0 TMOBEJACHUS B CHUTYaIUSX,
YIPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HAHWSI TIOCTIEJCTBUIN M HEMPHUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEeOICHUS aTKOT OIS, HAPKOTUKOB, KypEHHs);

5) TpyA0BOro BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIILCKON JIESTEIBHOCTH, OOIIECTBEHHO TOJIE3HOM,
TBOPUYECKOM U IPYTUX BUJAX IESITEIbHOCTH;

YCTAaHOBKHM HAa aKTMBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3a7a4 COLMAIIBHOW HAMPAaBJICHHOCTH (B paMKax CBOETO
KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYEeCKOMY H3Yy4YeHHUI0 mpodeccuil pazinyHOTO poja, B TOM YHCJIE Ha OCHOBE MPUMEHECHUS
PEAMETHBIX 3HAHUN 110 XUMUU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBUAYAIIBHOM TpaekTopuu oOpa3oBaHus, Oyaymied mnpodeccun u
peanu3aiu COOCTBEHHBIX KU3HEHHBIX IUIAHOB ¢ YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMUM, UHTEPECOB U
noTpeOHOCTEH 00IIIECTBA;

6) 3K0JI0TMY€eCKOTr0 BOCIIUTAHMS:

AKOJIOTUUYECKH 11e71ecCO000pa3HOTr0 OTHOIICHUS K MPUPOJIC, KAK UICTOUHUKY CYIIECTBOBAHUS KMU3HU HA 3eMJie;

NOHUMAaHUS TJIOOAIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJieM, BIMSHHUS SKOHOMHYECKUX MPOIECCOB HA COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH MCIOJIB30BAHUS JIOCTHXKEHMM XMMHH JUIsl PEIICHHs BOIMPOCOB PallMOHAIBHOTO
IPUPOIOTNIOJIH30BAHMS;

AKTUBHOI'O HENPUATHSA JIEMCTBUM, MPUHOCIIIUX BpPEJ OKPYKAIOWIEH MPUPOJHOM CpEAE, YMEHHUS MNPOTHO3HPOBATH
HEOJIaronpUATHBIE YKOJIOTMYECKUE TIOCTEACTBUS MIPEANPUHUMAEMBIX TEUCTBUI U MPEIOTBPAIATh UX;

HaJM4Yusl pa3BUTOrO 3KOJOTUYECKOTO MBIIIEHUS, SKOJIOTHYECKON KYJIbTYphI, ONbITA JEATEIbHOCTU 3KOJIOTHYECKOM
HaIpaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCSI MMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW W COLMAJIbHON MpPAKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTHKY;

MOHUMAaHMS CHEeUU(PUKH XUMHM KaK HayKd, OCO3HaHUS €€ pojidi B (POPMHUPOBAHUU PAMOHAIBHOTO HAY4YHOTO
MBIIUICHUS, CO3JJaHUU LEJIOCTHOTO MPEJICTABICHUSI 00 OKpY)KarolleM MHUpE KaK O €AMHCTBE MPHUPOJbI M YEJIOBEKa, B
MMO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH NPO0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;



yOEeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHMM [JIsl COBPEMEHHOM LMBWIM3aLUUU: B €€ TIyMaHHUCTHYECKOU
HaIpaBJICHHOCTH U BAKHOM POJM B CO3JaHUU HOBOW 0a3bl MAaTepUalbHOW KYJbTYpbI, PELIEHUU NIOOAJBHBIX MPOOJIEM
YCTOMYMBOTO DPA3BUTHUSI YEJIOBEUYECTBA — CHIPHEBOM, DHEPreTHUECKOM, MHUIIEBOM M AKOJOTMYECKOW OE€30MacHOCTH, B
Pa3BUTHH MEIULIMHBI, OOECIEYEHUH YCIOBUN YCIEIIHOTO TPYyJa M KOJOTMYECKH KOM(OPTHOM MU3HU KaKJIOro WieHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTHM METOAOB IO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJydyaeMble 3HAHUA JJIA aHaIu3a U OOBICHEHUS SBIICHUW OKPYXKAIOLIEro Mupa u
OPOUCXOJAIMX B HEM H3MEHEHUM, yMEHHUs JeiaTb OOOCHOBaHHBIC 3aKIIOYEHHs] HAa OCHOBE HAyyHBIX (AKTOB U
UMEIOLUXCS JAHHBIX C LEJIbI0 ITOJYy4YEHUsl JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIIOJIb30BAaTh XMMUYECKUE 3HAHMS JIJISl PEIIeHUs MPOOJeM B peaibHbIX JKU3HEHHBIX
CUTYaLUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKOM AEATEIIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTU K HEMPEPHIBHOMY 00Opa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJIYYEHHIO HOBBIX
3HAHWUM 110 XMMHUH B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSIM TpYJla B pa3Iu4HbIX cepax mpodeccuoHaIbHOM NS TeTbHOCTH.
METAIIPEAMETHBIE PE3YJIbBTATHBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS YUeOHOTO TpeaMeTa « XUMUs» Ha YPOBHE CpeHEro ooimero oopa3oBaHuUs
BKJIFOYAIOT:

3HauMMBbIe Ui (OPMHPOBAHUS MHPOBO33PECHUS OOYYAIOIIHMXCA MEXKIUCHUIUTMHAPHBIE (MEXKIIpPEIMETHBIC)
oOIIieHayYHbIE TIOHATHS, OTPAKAIOIIME IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa M CHeNU(PUKY METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, DHEPTrus, SBJICHHUE, MPOIECC, CHUCTeMa, HAy4dHBIM (axT,
MIPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeI0OBaHNE, HAOIIOICHIE, U3MEPEHUE, IKCTIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIC yueOHBIC IeHCTBUA (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, DPETYJISTHBHBIC), OOECIICUMBAIOIINE
dbopmupoBanue GyHKIIMOHATHEHOW TPAMOTHOCTH U COIMAIBHON KOMITETEHIIUN 00YyJaronuXcs;

CIIOCOOHOCTh OOYYAIOUIMXCSl HCMOJb30BaTh OCBOCHHbBIE MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUSA H
YHUBEpCaJIbHbIE YUEOHbBIE IEMCTBUS B O3HABATENBHON U COLIMAIBHOMN MPAKTHUKE.



MertanpenMeTHble  pe3yibTaThl  OTPaXKAlOT OBJAJCHUE YHUBEPCAJIbHBIMU  YYECOHBIMU  TO3HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMU U PETYISATUBHBIMU JEHCTBUSIMU.

OBJjaieHNe YHUBEPCAJbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€CTBUSIMU:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEIBHO (hOPMYJIMPOBATH U aKTyaTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMPENEeNATh IEIN JEATEeNbHOCTU, 3aJiaBasl IMapaMeTpbl U KPUTEPUH HUX JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl
JIeSTEIBbHOCTH C MOCTaBICHHBIMU IIECIISIMU,

UCIIOJIB30BaTh TPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBINUICHUS — BBIJEISATh XapaKTepHbIE MPU3HAKHU
MOHSATUW W yCTaHABIMBATh WX B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTHUS JJIsi OOBSICHEHUS OTIACIBHBIX
(haKkTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS W KPUTEPUH JJI KIaCCU(DHUKAIIUK BEIIECTB U XUMHUUECKUX PEAKITUIA;

yCTaHABIIMBATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U MEXTY N3y4YaeMbIMHU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXKJCHHS (MHAYKTUBHBIC, JCAYKTHUBHBIC, 10 AHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH H
IPOTUBOPEUHUS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIIECCe MO3HAHUS, UCIIOIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, MPEOOPa30BLIBATH
MOJICJIbHBIC TIPEACTABICHUS — XUMUYECKUH 3HaK (CMMBOJ) dJIEeMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHYECKOU
peaKkIuu — MpU PEIIeHWH Yy4YeOHBIX IT03HABAaTEJIbHBIX W MPAKTHYCCKUX 3ajad, MPUMEHSATHh Ha3BaHHBIC MOEIbHBIC
IIPEACTaBICHUS JIJISl BBISABJICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX BEIIECTB M XUMUYCCKUX PEaKIIHH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJICTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMUUECKUX PEAKIIHM;

dbopmynupoBaTh LEIM W 3aJa4d  HCCIICIOBAHMS, HCIIOJB30BAaTh IIOCTABICHHBIE M  CaMOCTOSATEIIBHO
chopMyJIMpOBaHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI JUIS1 (POPMHUPOBAHUS THITIOTE3BI 110 MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIaJICTh HAaBBIKAMHU  CaMOCTOSTEIBHOIO  IUJIAHUPOBAaHUS U TPOBEACHUS  YYCHHUYECKHX  OKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHHUS HAOMIOAATh 3a XOJOM TIpoIlecca, CaMOCTOSITEIBLHO IPOTHO3HPOBATh €r0  Pe3yibTar,
dbopmynupoBaTh OOOOIICHUS H BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIICIOBAHUS, COCTaBIATH
000CHOBAaHHBIN OTUYET O MPOJIETaHHON padoTe;



npuoOpeTaTh OMBIT YUYEHUYECKOM HCCIIEIOBATENIbCKON M MPOEKTHOW JEATENbHOCTH, MPOSIBISATH CIOCOOHOCTH H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3IMYHbIX METOIO0B
MTO3HAHMUS.

3) paboTa ¢ uHpopManmeii:

OPUEHTHPOBATLCA B PA3IUYHBIX HUCTOYHUKAX UHOOpManuu (HAydHO-TIOMYJISIpHAsl JIUTEepaTypa XUMHUUYECKOTO
CoJIep>KaHusl, CIPaBOYHbBIC MOCOOUs, pecypchl MHTepHeTa), aHanMM3upoBaTh MUHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IpeCTaBICHUS, KPUTUYECKU OIEHUBATh €€ TOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTb;

dbopMyTHUpPOBATH 3aMPOCHl U TPUMEHSTH PA3IMUYHbIC METOBI TIPHU MOUCKE U 0TOOpe MHpOpPMAIIUU, HEOOXOAUMOM st
BBITIOJIHEHUST YUEOHBIX 3a/1a4 ONPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIL30BaHUS MH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH W Pa3IMYHBIX TMOUCKOBBIX
CHUCTEM;

CaMOCTOSITEJIbHO BHIOMpAaTh ONTUMAJIBHYIO (OpPMY MpelcTaBiIeHUS HHPoOpMaruu (CXembl, rpaduKu, JUarpaMMsl,
TaOJIULIBI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAay4HBIA S3bIK B KauyecTBE CpeAcTBa Npu paboTe ¢ XUMHYECKOW HH(Opmaiuen: NpUMEHSThH
MeXIpeaIMeTHbIe (PU3nYecKre U MaTeMaTUYeCKIe) 3HAaKU U CUMBOJTBI, (DOPMYJIbI, a00peBHATYPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATH 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OBnajgeHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOMl TeMbl B XOJ€ Juajiora W/WIW JTUCKYCCHH, BBICKA3bIBaTh WJCH,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUSI OTHOCUTENILHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4K;

BBICTYNIaTh C MPE3CHTALMEN pe3yJlbTaTOB IMO3HABATEILHOM JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSITEIbHO WIIH
COBMECTHO CO CBEPCTHUKAMU IPU BBHIMOJIHEHUU XUMUUYECKOTO SKCIEPUMEHTA, MPAKTHYECKON padOThl MO HCCIEA0BAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, peaju3alui yueOHOTo MPoeKTa U (OPMYITHPOBATH BHIBOABI MO pe3ybTaTaM MPOBEAEHHBIX
MCCJIeIOBAHMIN MMyTEM COTIIACOBAHUS TTO3UIIUI B X0/1€ 00CYKICHHS 1 OOMEHa MHEHHUSMH.

OBiajeHne yHMBEPCAJIbHBIMY PeryJSSTUBHBIMHU AeCTBUSIMH:

CaMOCTOSITEIBHO TJIAHUPOBATH U OCYIIECTBIISITH CBOIO MTO3HABATENBHYIO JIEATEIIbHOCTD, ONPEAeIisis € Lelu U 3a7auH,
KOHTPOJUPOBATh U TI0O MEPE HEOOXOJUMOCTH KOPPEKTUPOBAThH MpEIaraeMblii aJTOPUTM JCHUCTBUN MPU BHITIOJTHEHUU



y4eOHBIX U HCCIEAOBATENbCKUX 3a7a4, BHIOMpaTh Haubosiee 3(PPEKTUBHBINA CIOCOO MX pEUIeHUs € Y4ETOM MOJy4YEHUS
HOBBIX 3HAHMM O BELIECTBAX U XUMUYECKUX PEAKLIUIX;
OCYILECTBIIATh CAMOKOHTPOJIb CBOEH 1€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpenmeTHBIE pe3ybTaThl OCBOECHUS Kypca «OpraHuyeckas XuMus» OTPa)xaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O XMMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, POJIHU
XUMUU B TIO3HAHWM SIBJICHUN TPUPOJBI, B (POPMUPOBAHUU MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpeJIE;

BJIQ/ICHHE CUCTEMOM XMMUUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOMOJATAIONINE TOHATHS (XUMUYECKUHN 3JIEMEHT,
aToM, DJIEKTpOHHas 000Ji0YKa aroMma, MOJEKYyJa, BaJCHTHOCTb, D3JEKTPOOTPUIATENIBHOCTh, XWMHUYECKasl CBS3b,
CTpyKTypHasi ¢hopmyna (pa3BEpHYTas M COKpaIEHHAs), MOJIb, MOJISIPHAs Macca, MOJISIPHBIN 00BEM, YTIEPOJIHBIN CKEJeT,
(GyHKIIMOHANIbHAS TPYIIA, paUKall, U30MEPHUs, U30MEPhI, TOMOJIOTUYECKUI PSJl, TOMOJIOTH, YIJIEBOJIOPOIbI, KUCIOPO U
a30TCOAEPIKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHUS); TEOPUH U
3aKOHBI (T€OpUsl CTPOCHMsSI oOpraHmyeckux BemecTB A. M. bBytinepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUW $3BIK XHWMHH; MHUPOBO33PEHUECKUE 3HAHUS, JIEkKAUME B OCHOBE ITOHUMAaHHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (PaKTOJIOTUYECKHUE CBEJEHUS O CBOMCTBAX, COCTaBE, MOJYYCHUH U
0e30MacHOM HCTIOIh30BAHNN BAKHEUIITUX OPTAaHMUECKUX BEIIECTB B OBITY U MPAKTUYECKOMN JCSATEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHM BBISIBISITh XapaKTepHbIC TPU3HAKKA TOHSATHUH, YCTaHABIMBATh KX B3aUMOCBS3b,
HCMOJIB30BATh COOTBETCTBYIOLIME TIIOHSATHS IIPU OIMCAHWUM COCTAaBa, CTPOCHUS M NPEBPALICHUN OPraHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHH HCIOJIB30BATh XUMHUYECKYIO CHMBOJUKY JUISI COCTaBJICHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpAmEHHON) (GOPMYT OPTaHMYECKHX BEIIECTB W YPAaBHEHUNW XUMHUYECKUX DPEAKIUH,



M3TOTaBIUBATh MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB JJISI WUIIOCTPAMM UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIJIC)KHOCTh U3YUCHHBIX OPTaHUYECKUX BEIECTB MO UX COCTaBY U
CTPOEHUIO K OIpEAeIEHHOMY KJIAacCy/TpyIie coeAuHEHUI (YyrieBOAOPOAbI, KUCIOPOA M a30TCOAEpPKALIUE COCTUHEHUS,
BBICOKOMOJIEKYJISIpHBIE COCIMHEHUS), J1aBaTh MM Ha3BaHusA Mo cucrtemarudyeckod HomeHkinarype (IUPAC), a rtaxxe
MPUBOJAUTH TPUBHAIBHBIC HA3BAHUS OTJICJbHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUIeH, STUJICHTJIUKOJb,
TIIMLEpUH, (eHols, GopManblerua, aneTadbIeruj, MypaBbUHas KHUCJIOTA, YKCYCHAas KHUCJIOTa, OJEHMHOBAas KHUCIOTA,
CTeapuHOBas KUCJIOTA, TJII0K03a, GPYKTO3a, Kpaxmal, IeJTi0103a, TIUI1H);

c(hOpMUPOBAHHOCTh YMEHHS OMPEACNISITh BUJIBI XUMUYECKOW CBSI3M B OPraHUYECKUX COCIUHECHUSX (OJWHApPHBIC U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATH MOJIOKEHUS TCOPUU CTPOCHUSI OpraHnueckux BemecTs A. M. bytneposa s
00BSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMUYECKHUE CBOMCTBA THIUYHBIX
Npe/ICTaBUTENIEH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIeCcTB (METaH, 3TaH, TUJICH, MPOIMWIIEH, alleTuiieH, OyTaauen-1,3,
MeTwinOyTaauen-1,3, OeH30/, MeTaHOJ, A3TAHOJ, STWUJICHTIUKOJb, TIUIEpUH, (EHON, aleTalbAeru]l, MypaBbUHAsS U
YKCyCHasi KHCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUTI0JI03a, aMHUHOYKCYCHAsi KHCIIOTa), WJUTIOCTPUPOBATh TE€HETUYECKYIO CBS3b
MEXTy HUMU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIMI C UCTIOIB30BAHUEM CTPYKTYPHBIX (pOopMyIL;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UICTOYHUKU YTIIEBOJOPOIHOTO CBHIPhS (HE(Th, MPUPOIHBINA ra3, yroisb),
crocoObl UX MepepabOTKH M MPAKTUUECKOE TPUMEHEHHE TIPOIYKTOB IepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHS MO XUMHUYECKUM ypaBHEHHSIM (Macchl, 00béMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 MCXOTHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUH );

c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHWN 00 OCHOBHBIX METOJaX HAyYHOTO IMO3HAHMSI, UCTIOIb3yEeMbIX
B XUMHUHU TIPH U3yYEHUU BEIIECTB U XUMUYECKUX SIBJICHUH (HAOMIOIEHNE, U3MEpPEHNE, IKCIIEPUMEHT, MOJICIUPOBAHNE),
MCIIOJI30BaTh CHUCTEMHBIC XUMHUYECKHWE 3HAHWS ISl MPUHATHAS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAITUsX,
CBSI3aHHBIX C BEIICCTBAMU U X MPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opyaoBaHMEM, a TaKKe MpaBuiIa OOpaIeHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HHCTPYKIIUSMHU IO BBITOJTHEHHUIO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHU TUIAHUPOBATH M BBITIOJHATh XUMHUYECKUH SKCIEPUMEHT (IIPEBpAIICHUS OPTraHUYSCKUX
BEIIECTB MPU HAarPEBaHWH, TOJyUYEHUE ITUIICHA U U3YUYCHHUE €T0 CBOMCTB, KAUECTBEHHBIE PEaKIIMA OPraHUYECKUX BEIIECTB,
JIeHATypaIus OCJIKOB MPU HArpEBaHUM, I[BETHBIC PEAKIIMH OCIIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHHKH 0€30MaCHOCTH
npu OOpalleHHMH C BENIECTBAMU M JIA0OPATOPHBIM O00OpYIOBAaHUEM, TMPEACTABIATh PE3yJbTaThl XHUMHYECKOTO
dKCIIEpUMEHTa B (DOpPME 3amuCH yPaBHEHHWH COOTBETCTBYIOIIMX PEAKIMH W (OPMYIHPOBATH BBIBOJLI HAa OCHOBE ATHUX
pe3yIbTaToB;

c(hOpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJYyY4aeMyH M3 pPa3HBIX
MUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmartuu, THTEpHET U IpYTUX);

chOpMUPOBAHHOCTh YMEHUI COOJIFOIAaTh MPpaBMiIa SKOJOTHYECKH [IeJIeCO00pa3HOTO TOBEICHUS B OBITY M TPYAOBOM
NESTENBbHOCTH B IIENSX COXPAHEHUSI CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIIEHHBIX OPTaHUYECKUX BEIEeCTB, MOHUMAas cMbIci nokazatens [1JIK, moscHaTs
Ha TIpUMepax CrocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEIHOTO BO3/ICUCTBHS HA OPraHU3M YeJIOBEKa,

JUIsE OOyYalolUXCsl C OTPaHMYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE NPHUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKUX SBICHUM;

JUTSL CTIETIBIX M CITAOOBHISIIIIMX OOYJArONIUXCs: YMEHUE UCIIOIb30BaTh pelbe(PHO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucu XuMu4deckux Gopmy.

11 KIJACC

[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeopraHmieckass XuMUs» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUI: 0 XUMUYECKON COCTABISIONICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHUPA, POIH
XAMHUHU B TIO3HAHWW SBJICHUM TPUPONBI, B (POPMUPOBAHUM MBINUICHUS W KYJIBTYpPHl JIMYHOCTH, €€ (YyHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOM JIJIsi PEIICHHS IPAKTHYECKUX 3a7a4 M DKOJIOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
30POBBIO U IPUPOIHOM CpEnE;



BIIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUMU, KOTOpas BKIIFOYAET: OCHOBOIOJIATAONIMe MOHATUS (XUMUUECKUN DIIEMEHT,
aTOM, H30TOIl, S-, P-, d- 3JCKTpPOHHBICE OpPOWMTAIM aTOMOB, WOH, MOJICKYJid, MOJIb, MOJIAPHBIH OO0BEM, BaJICHTHOCTD,
ANEKTPOOTPULIATEIIBHOCTh, CTETIEHh OKUCIICHUS, XUMHUUECKasl CBSI3b (KOBaJIEHTHAs, MOHHAs, METAJUTMYECKasi, BOJOPOIHAS ),
KPUCTAJUIMYECKasl PEIIETKA, THUIBI XMMUUYECKUX PEAKLMH, PACTBOP, DJICKTPOJIMTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHUYECCKAS
JUCCOIMALINSI, OKHUCIIMTENIb, BOCCTAHOBUTEIh, CKOPOCTh XUMUUYECKON peakIuu, XUMUYECKOE PaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHUsI INEKTPOJIUTHUECCKON TUCCOLMAINY, niepuoandeckuit 3akoH . M. Meneneena, 3aKOH COXpaHEHUSI MaCChl
BEII[ECTB, 3aKOH COXPAHEHUsSI U TMPEBPAIICHUS IHEPTUM MPU XUMHUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XMMHWHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHUMAHUSI MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX
SBJICHUH, (PAKTOJOTUUECKHUE CBEJCHUSI O CBOMCTBAX, COCTaBE, MOJYYEHHU U O€30MacCHOM HCIOJIb30BAHUU BaKHEUITHUX
HEOPraHUYECKUX BEIIECTB B OBITY U MIPAKTHUYECKOMN JACATEILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEPHbIE NPU3HAKW TIOHATHH, YyCTaHAaBIWBATh WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME MTOHATHS MPU OMMMCAHUM HEOPTAaHUUYECKUX BEIIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJB30BaTh XUMHYECKYIO CHUMBOJIMKY IS COCTaBiCHUS (OPMYJ BEIICCTB H
ypaBHEHUNM XUMHUUYECKUX peakiuid, cucrematudeckyro HoMeHknatypy (IUPAC) u TpuBuanpHble Ha3BaHUSA OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbIi ra3, YrJI€KUCJbIA Ta3, aMMHAaK, ranmi€éHas U3BECTh, HETall€éHas W3BECTh, MUThEBas
coja, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHMH OINpEEsATh BaJCHTHOCTh W CTENECHb OKHUCJICHUS XHMHUYECKHX DJJIEMECHTOB B
COCJIMHECHUSAX PA3JIMYHOIO0 COCTaBa, BHUJ XHMMHYECKOW CBsI3M (KOBaJICHTHAs, MOHHAsS, METaJUIMYECKas, BOJOpPOAHAs) B
COCIMHECHUAX, THUI KPUCTALIMYECKOW PEHmIETKH KOHKPETHOIO BellecTBa (aToOMHAas, MOJEKYJsApHasi, HWOHHas,
METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX COCTMHEHUI;

c(hOpMHPOBAHHOCTh YMEHWUW YCTAHABIMBATh MPUHAMICKHOCTH HEOPTaHWUYECKHX BEIIECTB MO HMX COCTaBy K
OTIpeNICIEHHOMY KJIacCy/TpylIe COeAMHEHWI (TPOCThIE BEHIECTBA — METAUIBI M HEMETaUlbl, OKCHJIbI, OCHOBaHUA,
KHUCIIOTHI, aM()OTEPHBIE THIPOKCUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUW PACKPBIBATH CMBICH Mepuoaudeckoro 3akoHa J[. M. MenaeneeBa u 1eMOHCTPUPOBATH
€r0 CUCTEMATU3HUPYIONTYIO0, O0BICHUTEIHHYIO M POTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE AaTOMOB XHMHYECKHUX JJIEMEHTOB |—4
nepuoaoB Ileprogndeckoit cucTeMbl XuMUdeckux 3jaemeHToB J[. M. MenpgeneeBa, HCIONB3ys MOHATHS «S-, P-, d-



AJNIEKTPOHHBIE OpPOUTANINY, «IHEPIETUUECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XMMHUYECKHX
JJIEMEHTOB M HUX COCAUHEHUHM II0 mnepuojaMm U rpynnaMm Ilepuogumyeckon cuctembl XUMUYECKUX dyieMeHToB 1. .
Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKUE CBONCTBA HEOPraHUYECKUX
BEILIECTB Pa3JWYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXAY HEOPraHUYECKUMU
BEILECTBAMU C ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLINN;

c(OpMHPOBAHHOCTh YMEHUS KJIACCU(PUIIMPOBATH XUMHUECKUE PEAKIIMHU 10 Pa3IUYHbIM MPU3HAKaM (YUCITY U COCTaBY
pearupyronmx BEIIeCTB, TEIJIOBOMY 3(D(PeKTy peakuuu, W3MEHEHHUIO CTENeHEeW OKUCIEHUS 3JIEMEHTOB, 00paTHMOCTU
peakiyy, y4acTUIO KaTalu3aTopa);

c(hOpMHPOBAHHOCTh YMEHUN COCTaBISATh YpPABHEHMsI pEAKUUWA pPA3NMYHBIX THUIIOB, TOJHBIE U COKpaIIEHHBIC
YpaBHEHHMsI peaKIMii MOHHOTO 0OMeHa, YUUThIBasl YCIOBHS, IPU KOTOPBIX 3TU PEaKlMy UIYT O KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJAMUTH PEAKIUHU, TMOATBEPKIAIONIME KAYECTBEHHBIM COCTaB pa3IMYHBIX
HEOPraHWYECKUX BEIIECTB, pPACIIO3HABATh OIBITHBIM IYTEM HMOHBI, NPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHM paCKpbIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IMOCPEICTBOM
COCTAaBIICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT PA3TUYHBIX (aKTOPOB;
XapaKTep CMEIIECHNUS] XUMHUYECKOI0 PABHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMUYECKHUE IMPOLIECCHI, JIEkKAIIME B OCHOBE MPOMBINIJICHHOTO
MOJTyYEHHUS] CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTh MPEJCTaBICHUN 00 OOLIMX HAYYHBIX MPUHLMUIAX U
HKOJIOTMYECKUX MPOOJIEMax XUMHYECKOI0 MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBHIYMCICHUS C HCIOJIb30BAaHUEM IMOHITHUS «MAaccoBas JI0JI1 BELIECTBAa B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B NMPU XUMUYECKUX PEaKLUsAX, MacChl BEIIECTBA UM 00BbEMaA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE WIM 00BbEMY OJTHOTO U3 YUACTBYIOLIUX B PEAKLMU BEIIECTB, TEIUIOBOTO 3P eKTa peaKkiuy Ha
OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IPEBPAILECHUSA U COXPAaHEHUs SHEPTUN;



c(hOpMHPOBAHHOCTh YMEHUW COONIOAATh TpaBWiIa IIOJIB30BAHUS XHMHUYECKOW TIOCYAOH | J1ab0opaTOpHBIM
o0opynoBaHMEM, a TaKKe MpaBuia OOpalieHUs ¢ BEMIECTBAMH B COOTBETCTBHH C HWHCTPYKIIUSAMH IO BBHITIOJHEHUTO
1a00paTOPHBIX XUMUYECKUX OITBITOB;

c(OpPMHPOBAHHOCTh YMEHUU TUTAHMPOBATh M BBITIOJHATh XMUMHYECKUH OSKCICPUMEHT (pa3IoKEHUE TIEePOKCHA
BOZIOpPOJIa B TPHUCYTCTBHM KaTajlu3aTopa, OIPEACICHHE CPEIbl PAacTBOPOB BEIISCTB C TOMOIIBIO YHHBEPCATBHOTO
WHANKATOpPA, BIMSHHWC Pa3jIUYHBIX (HAKTOPOB HA CKOPOCTh XHMHUYECKOW pEeaKIuu, peaklud HOHHOTO OOMEHa,
KauyeCTBEHHBIC PEaKIUK Ha Cyiab(har-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE IKCIICPUMEHTATbHBIX
3aj1a4 o TeMaM «MeTaiutel» U «HemeTamibl») B COOTBETCTBUH C MPABHJIAMHA TEXHUKH O€30MACHOCTH MPHU OOpaIeHUU C
BEIIECCTBAMU M JIAOOPATOPHBIM 000PYAOBaHUEM, MPEJACTABIATH PE3YIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (popMe 3aIUCH
YPaBHCHHI COOTBETCTBYIOIIUX PEAKIMK 1 (POPMYTHPOBAThH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHaJU3UPOBATh XMUMHYCCKYI0 HH(POPMAIHIO, TOJy4aeMyl M3 pPa3HBIX
HUCTOYHUKOB (CpPEeJICTBA MAaCCOBOM KOMMYHHUKAIUH, IHTEepHET U ApyTHX);

c(hOpMHPOBAHHOCTh YMEHUI COOJIOATh MpaBuia KOJIOTHYECKH 11e1ec000pa3HOro MOBEACHUs B OBITY U TPYIOBOM
NESTENBbHOCTH B IIENSAX COXPAHEHUS CBOErO 3J0POBbS U OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATh OIMACHOCTH
BO3/ICHCTBUS Ha >KMBBIE OPraHU3MbI ONPECIIEHHBIX BEIECTB, MOHUMas cMbIch nokaszatens [1JIK, moscHsATs Ha nmpumepax
CIIOCOOBI YMEHBIIECHUS U TIPEIOTBPAILICHNUS UX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M YE€I0BEKa;

IUIsi OOyYarolUXCsl C OTPaHMYCHHBIMA BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB U XUMHYECKUX SBICHUM;

JUTSL CTICTIBIX M CJTA0OBHISIIIIMX OOYYAIONIUXCS: YMEHUE UCIIOIb30BaTh pebe(HO-TOUYCUHYIO CUCTEMY 0003HaueHui JI.
Bpaiins nis 3anucyu XuMu4decKux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
. http://school-
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 3 i
collection.edu.ru
M. bytnepoBa
Hroro mo pazueny 3
Pa3znen 2.YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
29 HenpenenbHbie yrieBoI0poabl: AIKEHBI, 6 1
' aJIKaJJECHbI, aJIKUHbI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 3
' UX nepepadboTka
Utoro no pazneny 13
Paznen 3.KuciaopoacoaepskanmueoprannyeckuecoeIuHeHust
3.1 Cnuptel. ®eHon 3
3.9 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
' CnosxHbie 3GUpbI
3.3 VraeBoanl 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hroro no pazneny

13

Pasnen 4.A30Tcoaep:kanmeopraHnyecKuecoeuHeHust

4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
Wroro mo pazueny 3
Paspnen S5.BbicokoMoJIeKy IsIpHbIECOEIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
Crtpoenue atomoB. [lepuoandeckuii 3aKoH htto:/ischool
:/Ischool-
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3 ARALABENO0™
collection.edu.ru
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1
Hroro mo pazgeny 13
Pa3znen 2.Heoprannuyeckasixumusi
2.1 Mertanibt 6
2.2 Hemeranms 9
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BELIECTB
Utoro mno pazneny 17
Pa3zpen 3.XuMus 1 ;Ku3Hb
3.1 XUMHS U )KU3HD 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3



http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Koa-Bo DJIeKTPOHHbIE
Ne 4yacosn ara udposbie ONMOJIHUTEJIbLHASI
Tema ypoka A unpp A
n/n B H3ydeHusi | oOpa3oBaTeibHble | HH(pOPMANUS
cero pecypchbl
1 [Ipeamer opraHn4eckoi XUMHH, €€ BOSHUKHOBEHHE, 1 http://school-
pa3BHUTHE W 3HAYCHHE 01.09.2023 | collection.edu.ru
5 Teopus CTPOEHHsI OPraHUYECKHX COETUHEHUH A. M. 1 http://school-
ByriiepoBa, €€ OCHOBHBIC ITOJIOKCHHS 08.09.2023 collection.edu.ru
[IpencraBnenue o KIacCUPUKAIMKA OPTAHUIECKUX BEIIECTB. http://school-
3 HoMmeHKmIaTypa (cucTeMaTuuecKas) U TpUBHATbHbIE 1 15.09.2003 collection.edu.ru
Ha3BaHWs OPraHUYECKHX BELIECTB T
http://school-
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Pl 1 i
|y pan 22 09.2023 collection.edu.ru
http://school-
5 MertaH ¥ 3TaH — IPOCTEUIIINE PEACTABUTEIN aJTKaHOB 1 i
p pen 29.09.2023 collection.edu.ru
http://school-
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOWCTBA 1 i
|y 06.10.2023 collection.edu.ru
7 DTUIIEH ¥ MPOIHIIEH — MPOCTCHUIIINE MTPEICTABUTEIN 1 http.// S_Ch°°|'
AJIKCHOB 13.10.2023 collection.edu.ru
8 [IpakTuueckas paborta Ne 1. «Ilomyyenue stunena u 1 http:// S_Ch°°|'
W3Yy4YEHUE €ro CBOMCTBY 20.10.2023 Collection.edu.ru
9 Ankanuensl. byranuen-1,3 u metmnoyranuen-1,3. 1 27.10.2023 | http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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[lonyuyeHue CUHTETUYECKOTO KaydyKa U pE3UHbI

collection.edu.ru

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHHMS,

http://school-

10 FOMOJIOTUYECKUH P ALIETHIIEH — IIPOCTEUIIINI collection.edu.ru
paa. Al P 10.11.2023
MIPEJICTAaBUTENb AJIKHHOB
http://school-
11 Briuucienns no ypaBHEHUIO XUMUYECKON PEAKIIUN i
yp pcaKin 17.11.2023 collection.edu.ru
http://school-
12 ApeHbl: 0eH301I U TOJIYOJI. TOKCUYHOCTH apeHOB i
p Y p 24.11.2023 collection.edu.ru
[eHeTHYECKas CBA3b YIIEBOI0POI0B, IPUHAIEKAIINX K http:// s_chool-
13 collection.edu.ru
pa3IUYHBIM KJIaccam 01.12.2023
[IpupoHbIE HICTOYHUKH YTJIEBOIOPOIOB: TPUPOIHBIN I'a3 U http://school-
14 MOMyTHBIE HehTSIHBIE Ta3bl, HeMTh U TIPOIYKTHI €& collection.edu.ru
- ¢ > HEGTL H pOAYK 08.12.2023
nepepadoTKu
[IpupoHbIE UCTOYHUKH YIIIEBOIOPOI0OB: MPUPOIHBIN T'a3 1 http://school-
15 TIOMyTHBIE He(TAHbIE Ta3bl, He(Th M MPOTYKTHI €& collection.edu.ru
15.12.2023
nepepaboTKu
http://school-
16 KourponsHas pabora 110 pazzeiny «YTiIeBoI0pOabDy i
p p pasaciy Aopon 22 122023 collection.edu.ru
17 [IpenenbHBIe 0OTHOATOMHBIC CIIMPTHI: METAHOJ M ATAHOJ. http:// S_Ch°°|'
Bonopoanas cBs3b 29.12.2023 collection.edu.u
http://school-
18 MHOroaToMHBIE CIIUPTHL; YTUIECHIIIUKOIE U TIIHIEPUH i
p aep 12.01.2024 collection.edu.ru
@DeHoM: CTPOSHHUE MOJIEKYIIbI, PU3NYECKHE U XUMUUECKHE http:// S_Ch°°|'
19 . collection.edu.ru
CBOMCTBA, IPUMEHEHNUE 19.01.2024
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20

Anpreruabl: GopManbACTH U alleTAIBICTH. ALIETOH

http://school-
collection.edu.ru

26.01.2024
21 OnHOOCHOBHEIE TpeCIbHBIC KAPOOHOBBIC KHCIIOTHI: http:/ S_ChOOI'
MYypaBbHUHAs U YKCYCHAas 02.02.2024 collection.edu.ru
29 [Ipaktuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM http:/ s'chool-
KHCJIOTBD 09.02.2024 collection.edu.ru
CreapuHOBas ¥ OJIEMHOBAS KUCJIOTHI, KaK MPEICTAaBUTEITH http://school-
23 collection.edu.ru
BBICHIMX KapOOHOBBIX KHCIIOT 16.02.2024
24 Mpbuta Kak COJTM BBICITUX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE http:// S_ChOOI'
neiicTBHe 01.03.2024 | Collection.edu.ru
o5 CrnoxHbIe 2(DUPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. http:// S_ChOOI'
IM'aaponus cinoxHbIX 3(hUpoB 15.03.2024 collection.edu.ru
JKupsr: runponus, npuMeHeHne, OUoJIOTHIecKast POJib http:/ S_Ch00|'
26 KHPOB 05.04.2024 | collection.edu.ru
VYrieBoapl: cocTas, Kiaccudukamus. Bakueinme http://school-
27 collection.edu.ru
MPEACTaBUTENH: TIIIOK03a, (PPYKTO3a, caxapo3a 12.04.2024
http://school-
28 Kpaxman u niemnoso3a Kak MpUpoIHbIC MTOJTUMEPHI 19.04.2024 collection.edu.ru
KonTponsnas pabota no pazaeny «Kucnopoacoaepkaniue http://school-
29 collection.edu.ru
OPraHUYECKUE COCTUHEHUSDY 26.04.2024
http://school-
30 AMUHEBI: METUJIAMUH U aHUJINH 03.05.2024 collection.edu.ru
31 AMMHOKHCIIOTBI KaKk aM(pOTEepHbIE OpraHu4ecKue 10.05.2024 | http://school-
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COCAMHECHUSA, UX OHOJIOrHYeCKO€e 3HAUCHHE. HGHTI/II[LI

collection.edu.ru

http://school-

32 b 1 ;
€JIKM KaK IPHUPOJIHBIC BBICOKOMOJICKYIISIPHBIC COCIMHCHHSI 17.05.2024 collection.edu.ru
33 OcHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYISIPHBIX 1 http://school- SFh00|'
COEIMHEHUI 24.05.2024 collection.edu.ru
34 OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISPHBIX 1 http://school- S'Ch00|'
coequHenwnit. [TmacTMacchl, KaydyKH, BOJTOKHA 31.05.2024 | Sollection.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34
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11 KVIACC

Koa-Bo DJIeKTPOHHbIE
Ne T 4acoB Mara nugposbie JlonosHUTEIbHASA
eMa ypoka
n/n P u3yueHusi | ooOpasoBarejibHble | HH(poOpManus
Bcero
pecypcsl
1 XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS 1 http://school-
KOH(pHUTyparysi aTOMOB 07.09.2023 | collection.edu.ru
[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema http://school-
2 xuMHudeckux anemeHnToB JI. V1. MenaeneeBa, ux cBs3b C 1 14.09 2023 collection.edu.ru
COBPEMEHHOM TEOpHEH CTPOESHHUS aTOMOB T
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKHUX http://school-
3JIEMEHTOB ¥ UX COECAMHEHUH 1O TPYyNIIaM U IIEPUOIaM. collection.edu.ru
3 3HadYeHHE MEPUOINIECKOTO 3aKOHA U CHCTEMBI 1 91.09.2023
XxuMHu4eckux dnemenToB JI.M. Menneneesa B pa3BUTHI T
HayK1
Crpoenue BeliecTBa. XUMUYECKas CBSI3b, €€ BUIBI, http://school-
4 MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H. 1 collection.edu.ru
28.09.2023
Bonoponnas cBsizb
BanentHocTh. D1€KTpOOTpUIIATENbHOCTh. CTENEHD http://school-
5 oKucieHus. BemjecTBa MOIEKyISIpHOTO U 1 collection.edu.ru
P 05.10.2023
HEMOJIEKYJIIPHOTO CTPOCHHUS
[TonsiTue o gucnepcHeIX cucteMax. ICTUHHBIE U http://school-
6 KOJUIOMJHBIE pacTBOPBI. MaccoBast JOJIsl BEIIECTBA B 1 collection.edu.ru
12.10.2023
pacTtBope
Knaccugukanus 1 HOMEHKIaTypa HEOpraHMUECKUX http://school-
7 CoeMHEHUN. ['eHeTnYecKas CBsi3b HEOPraHUYECKUX 1 19.10.2023 collection.edu.ru

BCIICCTB, PA3JIMYHBIX KIIACCOB
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Knaccugukanus XuMHYECKIX peakuii B HEOPraHUIeCKOH
1 OpPraHUYECKON XUMHUU. 3aKOH COXPaHEHUS! MacChl

http://school-
collection.edu.ru

8
BEILIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS YHEPTUU TTPU 26.10.2023
XUMHYECKUX PEaKIIHIX
CxopocTh peaknun. OGpaTuMble peakiuu. XUMHIECKOe http://school-

9 collection.edu.ru
paBHOBecCHE 16.11.2023
[IpakTiueckas padorta Ne 1. «BaustHue pa3audHbIX http://school-

10 y collection.edu.ru
(hakTOpOB Ha CKOPOCTh XUMUUYECKOU PEAKIIUI 23.11.2023
DIekTpoauTHyeckas gucconuanus. [lonarue o http://school-

1 BOJIOpOiHOM rokasatene (PH) pactBopa. Peakiuu collection.edu.ru
HOHHOTO OOMeHa. ['uaAponn3 opraHunyecKux u 30.11.2023
HEOPraHWYECKUX BEIIEeCTB
OKHCITUTENBHO-BOCCTAHOBHTEIbHBIE peakin. IToHsATHE 06 http://school-

12 y collection.edu.ru
AIEKTPOJIN3E PACIIABOB U PACTBOPOB COJICH 07.12.2023

13 KonTtponbHas padoTa no pasaeny «Teoperndeckue http:/ S_Ch00|'
OCHOBBI XUMUI 14.12.2023 collection.edu.u
Mertanel, ux noJyioxkenue B [lepuoauyeckoii cucreme http://school-

14 xuMu4ueckux snemenToB J[. 1. Menaeneena u collection.edu.ru
0COOEHHOCTH CTpOCHHUs aToMOB. O0IHe GU3NIECKUEe 21.12.2023
CBOICTBa METAJIOB

15 CmuiaBbl METAIIOB. DIIEKTPOXUMUYECKUN Psil HAIPSKEHUN http.// S_Ch°°|'
METALIOR 28.12.2023 collection.edu.ru
XUMHUUECKUE CBOMCTBA BAXKHEHUIIINX METAJIOB (HATPHIA, http://school-

16 N y y y y collection.edu.ru
KaJui, KaJIbIIUH, MarHui, aIFOMUHAIN) U KX COCAMHEHUN 11.01.2024

. . http://school-

17 XUMUYECKUE CBOMCTBA XpOMa, MEIIM U UX COEAUHEHUN

18.01.2024
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collection.edu.ru

http://school-

18 XUMHUYEeCKHE CBOMCTBA IMHKA, JKEJe3a U NX COCIMHCHUMN i
I 21! 25 01.2024 collection.edu.ru
19 IIpakTuueckas padora Ne 2. "Pemenue http://school-
AKCIIEPUMEHTAJIbHBIX 337124 10 TeMe «MeTamibny" 01.02.2024 collection.edu.ru
Hewmerannsl, ux nonoxenue B [lepuoanueckoit cucreme http://school-
20 XUMHUYeCKuX d1eMenToB J. . Menpeneesa u 08.02.2024 collection.edu.ru
0COOEHHOCTH CTPOCHHSI AaTOMOB R
duznyecKkue CBOMCTBa HEMETAIIOB. AJITOTPOTIHS http://school-
21 HEMeTaJIoB (Ha IpuMepe KHCIopoa, cepsl, Gocdopa n collection.edu.ru
15.02.2024
yTiiepoa)
http://school-
22 XHUMHUYECKHEe CBOMCTBA TaJIOTCHOB, CEPhI U UX COSAMHEHMMI i
p 1! 22 02.2024 collection.edu.ru
http://school-
23 Xumuueckue cBoiicTBa azota, pocdopa U UX COSTUHEHUIN i
(ocdop s 29.02.2024 | Collection.edu.ru
24 XHUMHYECKUE CBOMCTBA yIriiepojia, KpEMHUS U UX http:// S_ChOOI'
COEIUHEHUM 07.03.2024 collection.edu.ru
http://school-
25 [IpuMmeHeHre BaXKHEHIIMX HEMETAIIIOB U UX COCAMHCHUM i
p il 14.03.2024 collection.edu.ru
O0600111eH1E U CUCTEMATHU3aIIUs 3HAHUH 10 TEME http://school-
26 «HemeTtaiply». BelunciaeHus mo ypaBHEHUAM XUMHUUYECKHX 04.04.2024 collection.edu.ru
peaxiuii ¥ TepPMOXUMHUYECKHE PACUETHI T
97 ITpaxktuueckas pabora Ne 3. «Pemenue http:// s.chool—
SKCIIEpUMEHTANIbHBIX 3aa4 110 TeMe "HemeTambr"» 11.04.2024 collection.edu.ru
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28 KonrponbsHas paboTa no teMam «MeTaib» U L http://school-
«HemeTramib 18.04.2024 collection.edu.ru
29 Heopranuyeckue ¥ OpraHM4eCKME KHCIOTHI. 1 http://school-
Heoprannueckue u opraHm4ecKkue OCHOBaHUS 25.04.2024 collection.edu.ru
AmdoTepHbIe HEOPraHUYECKUE U OPraHUYECKHE http://school-
30 T 1 collection.edu.ru
coenuHeHUs. [ eHeTHYecKast CBSI3b HEOPraHUIECKUX U 02.05.2024
OpPraHMYECKUX BEIIECTB
Ponp xuMuu B o0ecrieueHuH YKOJI0THICCKOM, http://school-
31 i it 6 1 collection.edu.ru
SHEPreTHYECKON U MUIIEBOI 0€30TTaCHOCTH, Pa3BUTHU 08.05.2024
MEUITHHBI
32 IIpencrapienns 06 00MKUX HAYIHBIX TPUHIIUIAX 1 http://school-
MIPOMBIIIJIEHHOTO TIOJTYYEHHUS BaXKHEHIIINX BEIIECTB 15.05.2024 collection.edu.u
http://school-
33 4 1 i
CJIOBCK B MUPEC BCIICCTB U MaTCpPUaJIOB 18.05.2024 collection.edu.ru
http://school-
34 X 1 i
MU U 3J0POBEE YEJIIOBCKA 22 05.2024 collection.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 10 knacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiponepHoe o0miectBo «M3maTenscTBo
«IIpocsemenue»
» Xumus, 11 knacce/ Pymsutuc I.E., ®enpaman @.I°., AkuuronepHoe o01ecTBo «M31aTenscTBo

«IIpocsemenue»

METOAUYECKUE MATEPHAJIBI AJIS1 YUUTEJIS

Meroauueckoe mocooue no yueonuky Pymsuruca I'. E.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru



