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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom Konuenmuu npernonaBanust yueOHOTO MpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
rona» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKe MHpOrpamMMbl IO XHMHUH, K ONpEIeNeHHI0 oOuleld cTpareruu
00y4eHHs, BOCIIUTAHHUS U Pa3BUTHs OOYYaIOUIMXCS CpeAcTBaMHU ydeOHoro mpenmera «Xumus» ans 10-11
KJJaccoOB Ha 0a30BOM ypOBHE COCTAaBWJIM  KOHIentyainpHble mojoxenus PIOC COO o
B3aUMOOOYCIIOBIIEGHHOCTH LI€JeH, COAEp)KaHMs, pe3yJbTaToB oOO0ydeHHs U TpeOOBaHUH K YPOBHIO
IIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, IOJIydaeMOe BBITYCKHUKaMU 00I1e00pa30BaTeIbHOW OpraHu3alui,
SIBJIIETCS. HEOTHEMJIEMON YaCThI0 UX 00pa30BaHHOCTU. OHO CIIYXHT 3aBEPIIAIOIIMM 3TAallOM pealu3aluy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOW CHUCTEMeE
XUMHUYECKOro o00pa3oBaHMsA. OTH IIEHHOCTU KacaloTCs IO3HAHHUS 3aKOHOB HPUPOIbI, (HOpMUpPOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyIbTYphl YeJIOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarOlUMXCsl HA YPOBHE
cpeaHero oOmiero odpa3oBaHUs CPEJACTBAMHU YYEOHOro npenMera «XHUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIO OIpeJiesIeHbl B MpOrpaMMe MO XUMHMU C Y4ETOM CHELU(PHUKU HAYKH XUMHUH, €€ 3HaueHHs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM KU3HU OOIIECTBA, a TaKXkKe ¢ YYETOM OOLIMX IeNei U TMPUHIIHIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI cpenHero ooOuiero obpasoBanus B Poccuiickoit
denepanuu.

XuMHsT Kak 3JEMEHT CHCTEeMbl €CTEeCTBEHHBIX HayK Hrpaer ocoOyro pojib B COBPEMEHHOMH
IUBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCHUT CBOM BKJax B
(GopMHpOBaHHE PpALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IMpEACTaBIeHUs 00
OKpPY)KaIOIlleM MHUpE KaKk O €IMHCTBE MPUPOJBI U YeNOoBEKa, KOTOpoe (OpMHUPYETCS B XMMHH Ha OCHOBE
MIOHMMAaHHsl BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUpPA, OCO3HAHMS B3aMMOCBS3M MEXAY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMHU €CTECTBEHHBIMU HayKaMH, XUMHUsS CTaja HEOThEMIIEMOM 4acThIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U JKU3HHM KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3MJIaTeNbHAsl, KaK HayKa BBICOKUX TEXHOJIOTMM HampaBieHa Ha PEILICHUE
r700aNbHBIX MPOOJeM YCTOWYMBOIO DPAa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPreTHYECKOM, MHIIEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B coorBercTBHUM ¢ OOmMMMH 1EISIMHA M TPHUHIMIIAMHU CPEIHET0 001Iero oOpa3oBaHMs COJEpKAHUE
npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb M3YyUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYMa, MPOJOJKEHHS 00pa3oBaHUS B pa3iIMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisIOIUMHU TIpeMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO HEOPTaHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HaHUH K3 oOIell XuMumn) u
oprannyeckoil xumun. dopMupoBaHUe JAHHON CUCTEMbl 3HAHUM NMpPHU M3y4EeHUU IpeaMeTa oOecreynuBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEro MHOI000pa3usl BEIIECTB HAa OCHOBE OOILIUX MOHSTUH, 3aKOHOB U TEOPH
XUMUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckass XumMus» U «OOIas U HEOpraHudeckas XHUMUS»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOIO MOJIX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
U 00ycloBlieHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHMNA Ha ONPENENEHHBIX TEOPETHUECKUX
ypoBHsix. Tak, B Kypce OpraHM4ecKoid XHUMHUHU BELIECTBA PACCMATPUBAIOTCA HAa YPOBHE KJIACCHUECKOMN
TEOPUU CTPOCHHUS OPraHUYECKUX COCIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M IJIEKTPOHHBIX
IPEJCTaBICHUN O cTpoeHuH BenlecTB. CBeeHUs 00 M3yyaeMbIX B Kypce BEIIEeCTBaxX AAI0TCSA B Pa3BUTHH —
OT YIJIEBOJAOPOIOB JO CIIOKHBIX OHOJOTMYECKH aKTHBHBIX COCIUHEHUH. B Kypce opraHmueckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHU O XUMHUUYECKOW CBA3M, KIACCHU(UMKALMOHHBIX NPU3HAKaX BELIECTB, 3aBUCMMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XUMUUYECKOM peaKLnu.

[To HOBBIM YTJIOM 3peHUSs B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMAaTPUBAETCS M3YUCHHBIA HA
YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUS TEOPETUUYCCKUI Marepuayl U (HaKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX M XUMHUYECKOM peaknuu. Tak, B 4acTHOCTH, B Kypce «OOwas M HEOpraHW4ecKas XUMHU»
o0yJaroImuMcsl  IIPEJOCTaBIAETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE IEPUOAMYECKOrO 3aKOHAa C
O0IIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIHH, IIIy0Ke MOHIATh UCTOPHUECKOE M3MEHEHHE (DYyHKITH
ATOTO 3aKOHA — OT 0000IIAIOMIEH 10 00BICHAIONMIEH U TIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMKM O BaKHEMIIMX BEIECTBAaX, MX COCTaBE, CTPOCHUHM, CBOWCTBAX W
IIPUMEHEHUH, a TaKKE€ O XUMUYECKHUX PEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTAX IPOTEKAHMS
nomnonHserca B Kypcax 10 m 11 kmaccoB 3neMeHTaMH COAEPKAHUS, UMEIOUIUMH KYJIbTYPOJIOTHYECKUI U
MIPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
packpbiBaloT €€ pojb B II03HABATEIbHONM M NPAKTUYECKOH JEsATEeIbHOCTH 4YEJOBEKa, CIIOCOOCTBYIOT
BOCIIUTaHHUIO YB)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U MPAKTUUYECKUX MPUIIOKEHUN XUMHH,
MOMOTAIOT BBIITYCKHUKY OPMEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIJIeMax, CBA3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMAIIUIO U MPUMEHATH €€ ISl TOMONHEHHs 3HAHUN, PEUICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3ajlad. B 1enom conepxaHue yueOHOTo
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4aroluXcs
MHUPOBO33PEHYECKON OCHOBBI /ISl TOHUMaHHUA (PUIOCOPCKUX WaeH, TaKUX KaK: MaTEpUAIBbHOE €IHMHCTBO
HEOPraHMYECKOTr0 U OPraHUYECKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUUYECKUMH MPEANOChIIKAMH, OCO3HAHHUE pOJIM XUMHMHU B PEHIEHUH HKOJOTHYECKUX
po0JieM, a TaKkke MpodsieM cOepeKeHHsI SIHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U
MaTepuasoB.

B mnaHe pemieHus 3amad BOCIMTAHMS, pPa3sBUTHS M COLMAIM3ALMU OOYyYaroIUXCs IPUHATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K ONPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUI, UMEIOINX 0a30BO€ 3HAYEHHE JUISl PAa3IMUYHBIX BHUJIOB
NEeSTeNIbHOCTH: pelIeHHus MpoOseM, MOMCKa, aHaiu3a U 00paboTKM HH(OpMAIMH, HEOOXOIUMBIX JUIS
PUOOPETEHHUS ONBITAa MPAKTUUYECKON U UCCIEN0BaTEIbCKON JESATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MTO3HAHUU XUMUH.

B npakTtuke npenosaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmiero oOpa3oBaHHS, NMPH ONPEIEIECHUU COJAEP>KATEIIbHON XapaKTepUCTUKU Iiesield H3ydeHUus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaKk OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOW TOYKH 3PEHMS TAaKOW MOAXOHd K
OTIpe/IeNICHUIO 1eJIel 3YUeHHUs MTpeIMEeTa SIBJISIeTCS BIIOJHE ONPaBJIaHHbIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU IIENSIMH M3Y4EHHUs NpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBASIOTCS:



e (opmupoBaHUE CHCTEMBl XMMHUYECKHUX 3HAHUN KaK BaKHEUIIEH COCTAaBIISIONICH €CTeCTBEHHO-
HAy4YHOM KapTHHBI MUPa, B OCHOBE KOTOPOI1 JIexKaT KIIOUYEBbIEC MOHATHS, PyHIaMEHTAIbHBIE 3aKOHBI
U TEOPUM XHMHH, OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYMHBIX
0000IIeHUT MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C HWCTOpPHEH UX pa3BUTHSA H
CTaHOBJICHUS;

e (opMHUpOBaHHE U PA3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHMS BEUIECTB U XMMUYECKHX
peaknuii, HEOOXOOUMBIX Ui NPUOOPETEHHs yYMEHUN OPHUEHTHPOBATHCS B MHPE BEUIECTB U
XUMHUYECKUX SBJICHU, UMEIOIINX MECTO B IPUPO/JIE, B MPAKTUYECKON U MOBCEITHEBHOI JKU3HH;

® Dpa3BUTHE YMEHHMHA M CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HAOIIOACHHWEM U OOBSICHECHHEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTHKa IIeJiel U 3a/1ad U3y4YeHHsl [IpeIMeTa B MporpamMmme
[0 XUMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU B CUCTEME CPEIIHETO
obmero obpazoBanus. CeromHss B MpPENoJaBaHUM XMMUU B OOJBIICH CTENEeHU OTHAETCS NpPEANOYTEeHUE
MPAKTUYECKOH KOMIIOHEHTE CoOJiep>KaHusi OOydeHHs, OpPUEHTHUPOBAHHOW Ha MOJTOTOBKY BBITYCKHUKA
o0mieo0pa3oBaTelbHOW  OpraHu3ally, BIAJCIOUIero He HabopoM 3HaHMM, a (YHKIUOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M yYMEHUSIMH aKTHBHOTO TOJYYCHHS 3HAHUA W TPUMEHEHUS HX B
peanbHOMN JKU3HU /IS pEIICHUS PAKTHUECKUX 3aj1ad.

B cBsi3u ¢ 3TUM ipH H3y4YeHUH mpeamera «XUMHsS» JOMUHUPYIOIIee 3HaueHHe MPUoOpEeTaoT TaKue
LeJH U 3341, KaK:

ajanTanus OOYYalOUIMXCS K YCJIOBUSM JIHHAMHUYHO DPAa3BUBAIOIIErocs MHpa, (OPMHUpPOBAHHE
UHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITETFHOMY IPUHSTHIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX YKM3HEHHBIX CUTYAlIUSIX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopmupoBaHre Yy OOYYalOMMXCS KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIINH), HMEIOIIUX
YHUBEpPCAJIbHOE 3HAUEHUE JJISl PA3JIMYHBIX BUJIOB ACSITEIBHOCTU: PEIEHUs MpoOsieM, MOUCKA, aHAIHU3a U
o0paboTku uHpOpMaMU, HEOOXOAUMBIX IJs MPHOOPETEHUs OMbITa JAEATEIbHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, & TaKXKe IJIS OLEHKU C MO3UIUH SKOJOTHYECKOW Oe30MacHOCTU
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENFHBIX HWHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKHX  CIIOCOOHOCTEH
o0yyJaromuxcs: COCOOHOCTH CaMOCTOSATENIbHO NMPUOOpeTaTh HOBBIE 3HAHUS 10 XMMHUU B COOTBETCTBUU C
KM3HEHHBIMU TOTPEOHOCTSIMU, MCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOJIOTHH Ul TIOUCKA U
aHanM3a y4eOHON ¥ HayYHO-TIOMYJISIPHON HH(OpMAIIMHA XUMUYECKOTO COIePIKaHuUS;

dbopMHupoBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AaCCOLUMATHBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IpPH
IUTAHUPOBAHHUU U MIPOBEJCHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYaroImuxcs YOexIEHHOCTH B TYMAaHHCTHYECKOW HANpPaBJICHHOCTH XHWMHH, €€
BXHOH pOJM B PEHICHHH TJIOOATBHBIX MPOOJEM pPalMOHATIHHOTO TPHUPOIOTONB30BAHUS, MOIIOHEHHS
HHEPreTUYECKUX PECYPCOB U COXPAHEHHUs IPUPOJHOIO PaBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpeXHOTO
OTHOILIEHMSI K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAaKXKe MPUOOPETEHHsI ONBITA MCIIOJIb30BAHMS MOTyYEHHBIX
3HAHWH TS TPUHSATHS TPAMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUYECKUMH SBIICHUSIMHU.

B y4yebnoM mmane cpemHero ooOmiero oOpa3oBaHus MpeaMeT «XuMHs» 0a30BOTO YPOBHS BXOJWUT B
COCTaB MpeIMeTHOH obnacTu «EcTecTBeHHO-HAYUHbIE TPEIMETHI».

OOmiee ymciio 9acoB, OTBEAEHHBIX JUISI M3YyYCHHS XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO OOILEero
oOpa3zoBanusi, cocTtaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B
HEJIENIO).

COAEP)XAHUE OBYYEHUSA



10 KJTACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer OpraHMYEeCKOM XUMHUH: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE B IIOJyYEHUU HOBBIX
BELICCTB M MaTepuayioB. Teopus CTpOCHMs OpraHmyeckux coeauHeHuid A. M. ByrnepoBa, €€ OCHOBHBIE
nonoxeHus. CTpyKTypHbIe (POPMYIIBI OPraHUYECKUX BemecTB. ['omomorus, nzomepusi. XUMU4ecKas CBS3b B
OpPraHUYECKUX COEAUHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3U.

IIpencraBnenne o KiIacCUpUKALMM OpraHUYeCKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
COoelMHEHUIl (cucremaThyeckas) M TpPUBUAIbHBIE HA3BaHUSA BAXKHEMIIMX IpeACTaBUTENCH KJIaccoB
OpPraHMYECKUX BEILECTB.

DKcIeprMEHTaIbHBIE METO/IbI U3yUYCHHUS BEUIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C 00pa3laMu
OpPraHMYECKUX BEILECTB U MATE€pHAIaMU Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ OPraHUYECKHUX BEUIECTB,
HaOJII0IGHUe M ONKCaHWE JAEMOHCTPALMOHHBIX OMNBITOB IO IPEBPAILEHUI0 OPraHUYECKUX BEILECTB IPH
HarpeBaHuu (IJIaBlieHUE, OOYTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUN pAl. MeTaH M 3TaH — IPOCTEHIINE NPEICTABUTEIN
aJIKAaHOB: (PM3NYECKHE U XUMHUECKUE CBOMCTBA (peakluy 3aMEIEeHHsI U TOPEHUs ), HaX0XJIeHHE B IPUPOJIE,
[I0JIy4YE€HUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psA. OTWIEH W HNpONWIeH — HpocTeiliune
IPEJCTaBUTENIN  QKEHOB:  (u3Mueckue W  XUMHUYECKHE CBOIcTBa  (peakuuu  THJIPUPOBAHUS,
raJJOreHUPOBaHUS, TUApaTallu, OKUCIECHHS U TIOJTMMEpU3alliu ), NOJydeHHUEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 um merunOyraguen-1,3: cTpoeHue, BaXHEWIINE XUMHUYECKHE CBOWCTBA
(peakuus nonuMepusanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOIMYECKMH psAld. ALETWIeH — NpocTediuit
IIPEJCTaBUTEIIb AJIKMHOB: COCTAB, CTPOCHUE, (PU3HUECKUEe U XMMHUYECKHE CBOMCTBA (peakMy I'MIpUPOBaHHUS,
raJIor€HUPOBAHNUS, TUIpaTallii, TOPEHNUS ), TOTYy4EHHE U IPUMEHEHUE.

Apensl. benzoun: cocras, cTpoeHune, Gu3nYecKue 1 XUMHUYECKHE CBOMCTBA (peaKlMy raJloreHUpOBaHUS
U HUTPOBAHUs), MOJyY€HHE U TpUMeHeHue. Tonyon: cocmas, cmpoenue, @uauyecKue u XumuyecKue
ceolicmea (peakyuu 2an02eHUposanus U HUMpOBanus), noaydeHue u npumeneHnue. TOKCUYHOCTh apeHOB.
I'enernueckas CBSI3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIMMHI K Pa3IMYHbIM KJlaccaM.

[IpupoaHble UCTOUHUKH YriaeBo0poAoB. IIpuponHselil ra3 u nonyrHeie HedTaHble ra3sl. Hedth u eé
npoucxoxaeHune. CrnocoObl nepepaboOTKH HEPTU: MEPEroHKa, KPEeKUHI (TEePMHUYECKUH, KaTaaIUTHYEeCKUi),
nuposu3. [IpoaykTel mepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ TIPOJIYKTHI €T0 MepepaboTKH.

DKcrepuMEeHTAJIbHbIE METO/bl U3YUYEHMs BEIIECTB U UX MPEBpAIICHUN: 03HaKOMJIEHHE C 00pa3lamu
[UIacT™MacC, KaydykKoB U pe3uHbl, Komnekiuu «Hedts» u  «VYromp», MoOJenupoBaHHE MOJEKYI
YIJIEBOIOPO/IOB U TaJIOT€HOIPOU3BOAHBIX, MPOBEIEHUE HPAKTUYECKONW paloThl: MOJydYeHHE STHIIEHA U
W3YyYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIMYEeCTBa HCXOJHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKIMU MO HM3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OJHOATOMHBIE CHHMPTHI. METaHON W 3TAaHOJN: CTPOEHHE, (U3UYECKHE M XUMHUYECKHE
CBOMCTBA (peakIM ¢ aKTUBHBIMU METaJUIaMH, TaJIOr€HOBOJJOPOJIaMU, TOpPEeHUE), TpuMeHeHne. Bogopoanbie
CBA3U MEXIY MOJIEKYJIaMH CIIUPTOB. JIeMICTBME METAaHOJIA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.




MHOroaToMHbl€ CHUPTBHI. OTWIECHIJIMKOJIb W TJUIEPUH: CTPOEHHUE, (PU3MUECKHE U XUMUYECKHE
CBOWCTBa (B3aMMOJCICTBHE CO IIEJIOYHBIMU METaUlaMHM, KadeCTBEHHas pPEaKklMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBre Ha OpraHu3Mm uesoBeka. [ [puMeHeHne runepruHa u 3TUIIECHTIIMKOJIS.

@deHoN: CTpOEGHUE MOJIEKYINbI, (U3WYECKHe W XUMHUYECKHe CBoiicTBa. TokcHYHOCTH (heHona.
[Ipumenenue denomna.

Anbnerunpl U kemownvi. DOpManblIeru], aueTalbleruja: CTpoeHHe, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBA (pEAaKIMKU OKUCIEHHS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIIUH ), [T0JIyUEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE IpeNeIbHble KapOOHOBBIE KUCIOTHI. MypaBbUHAasl U YKCYCHasi KUCJIOTBI: CTPOEHHE,
¢u3nyeckue U XMMHUYECKHE CBOMCTBa (CBOMcTBa, oOmMe Ul Kilacca KUCIIOT, peakuus 3Tepu(uKanun),
nojrydeHue U npumenenue. CTeapuHoOBas U OJEUHOBAs KUCJIOTHI KaK IPEACTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE e CTBUE.

Crnoxable 3(Upbl Kak MPOM3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl
I'maponns xupos. [Ipumenenne xupoB. bruonoruyeckas posib KHUPOB.

VYraeBoasl: cocTaB, KiacCU(pHKaIMs yIrJIeBOAOB (MOHO-, Iu- W Mosucaxapuisl). ['mokosa —
MNPOCTEUIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOWCTBA
(B3aumogpeiictBre ¢ ruppokcuaoM Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIJIHOKO3bl), HAXOXJAEHUE B IpPHUPOJE, MPUMEHEHHE, OMOJIOTHYecKas poJib.
dotocunTe3. PpyKTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemironosa kak npupoansie noaumepsl. CTpoeHne Kpaxmaia U 1euiroio3bl. dusndeckue
1 XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOJIN3, KAaueCTBEHHAs! pEaKLUs ¢ HOJIOM).

DKclepUMEHTAIbHbIE METO/Ibl U3yUEeHUs BELIECTB U UX MPEBpALlCHUi: NpoBeieHue, HabI0IeHue U
OIMCaHME JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHUE CIMPTOB, KAUECTBEHHBIE PEaKI[MH OJJHOATOMHBIX CIIMPTOB
(oxucnenne stanona okcuaoM wmemu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIHMIEPUHA C
rugpokcuaom  memu(ll)), ampmerumoB (OKUCIIEHHME aMMHAYHBIM pacTBOpoM okcupa cepedpa(l) u
ruapokcuaom Menu(ll), B3amMopaeiicTBUEe Kpaxmalla ¢ HMOJIOM), TNPOBEICHHUE IPAKTHYECKON pPabOTHI:
CBOWCTBA pacTBOPA YKCYCHON KUCIIOTHI.

Pacuérnsbie 3anaun.

Bbrluncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKLIUH).

A3oTcoieprkalie opraHn4eckie CoeIMHEHusI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHnyeckrue coeuHeHus. Ou3ndeckre 1 XuMHUYECKHE CBOICTBa
aMMHOKUCIIOT (Ha puMepe TIulrHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benkn kak npuUpOIHBIE BBICOKOMOJIEKYJIIpHBIE coequHEHMs. [lepBUuYHas, BTOpUYHAs M TPETUYHAA
CTpyKTypa OenkoB. XMMHUYECKHE CBOWCTBA OEITKOB: THPOJIU3, JCHATYpAIlUs, KaYeCTBEHHBIE PEAKIIUUA Ha
OeNKHU.

DKcIepUMEeHTaIbHbIe METOJbl M3Y4YEeHHsl BEIIECTB W MX IpeBpallleHuil: HaOIIOJeHHEe U OIUCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: IeHATypalusl OEJIKOB IPU HArpeBaHUU, IBETHBIE PEAKIH OEIIKOB.

BbicokomosiekyisipHble cOeJUHEHUA

OCHOBHbIE MOHSTUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp, MOJUMEDP, CTPYKTYpPHOE
3B€HO, CTENEHb IOJIMMEPU3ALNM, CpedHsAs MoJIeKylsipHas Macca. (OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — ITOJIMMEPHU3aLUs U OJIMKOHICH CALHs.

DKcrepuMeHTANIbHbIE METObl U3yUYEHHS BEHIECTB M UX MPEBpAIlleHUN: 03HaKOMJIEHHE C 00pa3lamMu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBS3H.



Peanuzanmst MeXnpeaMETHBIX CBA3€H MNpU  HW3YyYEHUM OpraHuyeckol xummu B 10 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHHE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TOHATHH,
SIBJSIFOILIMXCSI CHCTEMHBIMH JIJISl OTJCITBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC OHSTHS: SIBIICHHE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPUSs, aHAJIH3,
CHHTE3, KJIacCU(PUKAIHS, IEPUOIUIHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIICPUMEHT, MOJICITUPOBAHHE.

dusnka: Matepus, YHEPIus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPTETHUECKUI YPOBEHbB, BEIIECTBO,
TeINo, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA, PU3MUYCCKUE BETMYMHBI U CJMHUIBI HX U3MEPCHHS.

Buonorus: xierka, opranusm, 6unocgepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHHTE3, OMOIOTUYECKH
aKTUBHBIC BeliecTBa (O€IKU, YIrIEBOABL, KUPHI, DEPMEHTHI).

['eorpadusi: MUHEpabI, TOPHBIE TOPOIBI, TIOJC3HBIC HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoyiorusi: TNHIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO IUTAHUS, MOIOIIUE CpPEICTBa,
JICKapCTBEHHBIC U KOCMETUYECKHE TIPEnaparThl, MATEpUaIIbl H3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJTACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI XMMHH

XuMudeckuil 3neMeHT. AToMm. Sapo atoma, M30TOMBL. DIEKTPOHHAs 000J0YKa. DHEpPreTH4ecKue
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AeMeHThl. OCOOCHHOCTH PACIPEICIICHHS IICKTPOHOB
10 OpOHTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLHsi aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucremMa xumuuyeckux snemMeHtoB /. M. Menneneesa.
Ces3b nepuoanueckoro 3akona u [lepuoanueckoit cucrembl xumudeckux 3neMeHToB /. 1. Menneneesa ¢
COBPEMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U
00pa3yeMbIX MMH MPOCTBIX W CIOKHBIX BEHIECTB IO TPYyINIaM W NepuoaaM. 3HAYCHUE IEPUOTUIECKOTO
3aKOHa B Pa3BUTHUU HAYKH.

Ctpoenue BemlecTBa. XMMHUYecKass CBS3b. BHUIbI XMMHUECKON CBS3U (KOBaJCHTHAas HEMOJSpHAas U
NOJIApHAsi, MOHHAs, MeTaindyeckas). MexaHu3sMbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKON CBS3H
(oOMeHHBIH W JTOHOPHO-aKLENTOPHBIN). Bomopomnas cBsi3b. BalleHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenp okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA COCTaBa BEILIECTBA.
Tunel KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THMA KPUCTAUINYECKON PEIIETKH.

[TonsTHe 0 qucnepcHbIX cucTeMax. VICTUHHBIE U KOJUIOWIHBIE pacTBOpBL. MaccoBas 40 BellecTBa B
pacTBope.

Knaccuukanuss HeopraHudeckux coefauHeHuil. HoMmeHkiaTypa HEOpPraHMYECKHMX  BEIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKHUX BEIIECTB, PUHAJUICIKAINX K PA3IUIHBIM KJIACCAM.

Xumnyeckas peakuus. Knaccuduxanus XMMUYECKHX pEaKIMil B HEOPTaHUYECKOM M OpraHUYecKOu
XUMHH. 3aKOH COXPAaHEHUS MAcChl BEIIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUs SHEPTUU IPU XUMUYECKUX
peakuusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMuHbIX (pakTopoB. OOpaTUMble peakuuu. XUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIONIME HA COCTOSTHUE XUMUYEeCKOro paBHoBecus. [Ipunnun Jle [laTense.

Onexrponutuyeckas auccounanus. CuibHble U cinadble 37eKTponauThl. Cpela BOAHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaabHasi, LEN0YHAs.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH.

DKcrepuMEHTAIbHbIE METOJbl M3YyU€HHUs BEIIEeCTB M UX MPEBpAIlCHHUN: JEMOHCTpauus TaOuIl
«Ilepnonnueckas cucremMa xumuueckux odnemeHtoB J[. WM. MenneneeBa», wusydeHue Mopenei
KPUCTANIMYECKUX PELIETOK, HAONIOJCHUE M ONHCAHHE JEMOHCTPAIMOHHBIX M Ja0OpaTOPHBIX OIBITOB
(paznoskeHue mepokcuia BOAOPOIa B MPUCYTCTBUU KaTalu3aTopa, ONpeesieHue Cpeibl paCTBOPOB BEILLECTB
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C TIOMOIIBI0 YHUBEPCATBHOI'O HHAMKATOPA, PEAKLIUM HOHHOTO 0OMEHa), IPOBEACHNE IPAKTUYECKON PabOThI
«BnusHMe pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUECKON PEAKLIUN.

Pacuérnsle 3anaun.

Pacuérel 10 ypaBHEHMAM XUMUYECKHUX PEAKLIHM, B TOM YHCIIE TEPMOXUMHUYECKUE PACUYETHI, PACUETHI C
UCIIOJIb30BAHUEM TIOHATHUS «MACCOBAs OIS BEILIECTBAY.

Heopranuueckasi xummusi

Hemeramnsl. Ilonoxenune HemeramoB B Ilepuoandeckoil cucreMe XuMUYecKux dieMeHToB [[. M.
MenneneeBa U OCOOCHHOCTH CTpOCHHs aTroMoB. Du3ndeckue CBONHCTBA HEMETAIOB. AJIIOTPOMHS
HEeMeTaJUIOB (Ha MpuUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKUE CBOWCTBA BaXXHEHWIIMX HEMETAUIOB (TaloreHoB, cephwl, a30Ta, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOJHBIX COEIMHEHUN).

IIpuMeHeHrne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnbl. Ilonoxenune wmeramwioB B Ilepuoanueckoil cucreme Xumuueckux 3aeMeHtoB . H.
MenneneeBa. OCOOEHHOCTH CTPOCHMS IEKTPOHHBIX 000JI04€K aTOMOB MeTauioB. O6mue Qusnueckue
cBoiicTBa MeTaioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUECKUN Psii HAPSDKEHUN METAJUIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIINX METAIIOB (HAaTPUM, Kaluil, KAJIbIIMM, MAarHUH, aJIOMUHHUM, ITUHK,
XpOM, 7K€JI€30, ME/Ib) U UX COCAMHEHUII.

OO6uue ciocoObl osyyeHust MeTayuioB. [IpuMeneHne MeTauioB B ObITY U TEXHUKE.

OKClepUMEHTAJIbHbIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBPALICHUM: H3Y4EHHE KOJUIEKIUU
«MeTamibl W CIUIaBb», OOpa3llOB HEMETAJUIOB, PEUICHHE SKCIIEPHUMEHTAIBHBIX 3a1ad, HAOIOJCHHE H
OINMCaHHME JAEMOHCTPALMOHHBIX M J1a0OPATOPHBIX OMBITOB (B3aUMOJEHCTBUE THAPOKCUIA AIIOMUHUS C
pacTBOpaMH KHCJIOT U LIeJIoueil, KaueCTBEHHbIE peaKLMU Ha KaTHOHBI METAJUIOB).

Pacuérnsbie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, MAacce WIH
00bEMY OJJHOI'O M3 y4YacTBYIOIIMX B PEaKIMM BEIECTB, pacu€Thl Macchl (00BbEMaA, KOJIMUECTBA BEILECTBA)
IIPOJYKTOB PEAKLUH, €CIIU OJHO U3 BEUIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponb xumun B o0ecrieueHnn 3KOJIOTMYECKOM, SHEPreTUUECKON U MUILEBON 0€e30MacHOCTH, Pa3BUTHH
MeauyHbl. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIECTB U XUMUUYECKUX PEAKLIUH.

IIpencraBnenus 00 oOMMX HAYYHBIX MPUHLMIIAX POMBIIIIEHHOTO MOJYyYeHHs BaXKHEHUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB U MAaTEPHUATIOB: BAXKHEHMIIIME CTPOUTEIbHBIE MAaTEPUAIIBI, KOHCTPYKIIMOHHBIE
Marepuaibl, KPaCKH, CTEKJIO, KEPAMMKA, MAaTepUasbl Ui 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U
MUHepaJIbHbIEe yJ00peHusl.

XuMus M 370pOBbE YEJIOBEKAa: IpaBWJIa MHCIIOJIB30BAaHMUS JIEKAPCTBEHHBIX IIpENaparoB, IIPaBHiIa
0€301acHOT0 UCIOJIb30BaHUS TIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3N.

Peanuzanus MeXIpeaMeTHBIX CBs3€il Mpu M3ydeHHH oOlIel 1 HeopraHndyeckoil xumuu B 11 kiacce
OCYIIECTBIISICTCS 4Yepe3 MCIOJb30BaHHE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATUH, Tak M MOHATHUH,
SIBJISIFOLUXCS] CACTEMHBIMM JUJISL OT/AEIIBHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAy4HbIN (DaKT, runoresa, 3aKOH, TEOPHs, aHaJIU3, CUHTE3,
KJaccuukanus, NepuoAnIHOCTb, HaOII0ACHNE, SKCIIEPUMEHT, MOJIETUPOBaHHE, U3MEPEHHE, SBICHUE.

®usuka: Marepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPTreTUUYECKU YpOBEHb, BEIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHHUE
BellecTBa, ((U3NUECKHe BETUYUHBI U €IUHUIBI UX U3MEPEHUSs, CKOPOCTb.

Buonorus: kineTka, opraHusM, 3KOCUCTeMa, buocdepa, MaKpo- 1 MUKPOJIEMEHThI, BATAMUHBI, 0OMEH
BELLECTB B OPTaHU3ME.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.



TexHomorus: XumMH4ecKas MPOMBIIUIEHHOCTb, METAUIyprus, MPOU3BOJICTBO CTPOUTEIbHBIX
MaTepUajoB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHILEBAs MPOMBIILIEHHOCTD, (hapmareBTHUecKas
MPOMBILIIIEHHOCTb, POU3BOACTBO KOCMETHYECKUX IpEenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, 3JEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOEHHUS OOYYaIOIIMMKCS IPOrpamMm
cpenHero oomero oopa3zoBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM M MPEAMETHBIM). HaydHO-MeTo 1n4ecKoit
OCHOBOH U1 pa3paOOTKH TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS IMPOTPaMM CpeHEero o0mero oopa3oBaHus
SIBJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIH MOAXO/I.

B cooTBeTCTBUM € CHCTEMHO-IESATEILHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOEHUS IpenMera «XHUMHS» Ha YPOBHE CpEIHEro oOIlero o0pa3oBaHUs BBIACIEHBI CIEAYIOLIUE
COCTaBJISIIOLIHE:

OCO3HaHHE OOYyYaIOUIUMHCS POCCHMCKOW Tpa)xJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIPEICIICHHIO;

HaJu4Yre MOTUBAIIUU K O0YUYEHUIO;

LeJICHANTPABICHHOE PA3BUTHE BHYTPEHHHUX YOCKICHUN JTUYHOCTU HA OCHOBE KIIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX Tpaauiuii 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOCH NEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, ITPUCYIIMMHU LIETOCTHOM CUCTEME XMMUYECKOTO 00pa30BaHus;

HaJIMYUE TPABOCO3HAHUS JKOJOTUYCCKOW KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh IICIM M CTPOWTH
KU3HEHHBIC TJIaHbIL.

JIM4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpeaMmeTa «XUMHUS» JOCTUTalOTCS B EAMHCTBE Y4eOHOU H
BOCITUTATEILHON JEATEIHbHOCTH B COOTBETCTBUM C T'YMAaHMCTHUYECKHUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPaBCTBEHHBIMU IIECHHOCTSIMH U UJI€aJIaMU POCCUMCKOTO IPaKIaHCKOTO OOIIECTBa, MPUHATHIMH B OOIIECTBE
HOpPMaMd W TIpaBUJIAMHU TOBEJEHUS, CHOCOOCTBYIOUIMMH TMpOIleccaM CaMOMO3HAHMs, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIM4HOCTHBIE PE3YyNbTaThl OCBOEHHUS TMpenMeTa «XHUMHs» OTpaXaroT C(HOPMUPOBAHHOCTH OIBITA
MO3HABATEIIPHOW M TMPAKTUYECKOU ACATEIHHOCTH OOYYAIOMIMXCS IO pean3alliyd MPUHSITHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpamIaHCKOrO BOCIIUTAHMS

OCO3HAHUsSI 00YYAIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpPaB M 00S3aHHOCTEH, YBOXKEHUS K 3aKOHY U
MIPaBOTIOPAJIKY;

MPEACTABICHUS O COMAIbHBIX HOPMaxX U MPaBUJIaX MEXINYHOCTHBIX OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NEATEIBHOCTH MPU CO3JaHUHM yYEOHBIX MPOEKTOB, PEIICHUU
y4€OHBIX ¥ MO3HABATEIBHBIX 3a/1a4, BHIMOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W apryMEHTHl JPYTUX TpHU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOU XUMUU;

YBOKEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUH M TPAKTUYECKOTO TMPUMEHEHUS XUMHH,
OCO3HaHHUs TOTO, YTO JOCTIDKEHHS HAyKH €CThb pPe3yibTaT AMUTENbHBIX HAOIIOACHUNA, KPOMOTIUBBIX
AKCMEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;



MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOLIEM aHaiu3e UHGOpMaluu o
MEePEIOBBIX JOCTHXKEHUSX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIGHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHYECKHUMH SIBICHUSIMH, U TPUHUMATD
OCO3HaHHbIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILICHUBATH CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 310pOBOro M 6e30macHoro odpasza >KU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3]I0POBBIO;

COOJIIO/ICHHST TIPaBHII OE30MACHOTO OOpAIIeHUsl C BEIIECTBAMU B OBITY, MOBCEJHEBHOH >KU3HU U B
TPYJIOBOM JESITENbHOCTH;

MOHUMAHUS LIEHHOCTH TMpaBWJI HMHIMBUIYaJbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 IOBEJICHHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEJICTBUN U HEMPUSTHUS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHUS aKOTO0Jis, HAPKOTHUKOB,
KYpeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HMCCJIEI0BATENIbCKONW JAESITENbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U APYTUX BUJIAX IESITEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a7au COLMAIbHOW HAINPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHIO Ipodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YB)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTtaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaTbHOM TpPAaeKTOpHUHM OOpa3oBaHMs, OymylIei
npodeccun W peanm3ali  COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHUYECKHU 11€7€ecO00pa3HOro OTHOIIEHUSI K MPHUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS >KM3HH HA
3emie;

MMOHUMAaHHUS IJI00AIbHOTO XapakTepa IKOJIOTHYECKUX MPOoOsIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIIBHON CPEbL;

OCO3HaHUs HEOOXOJUMOCTH HCIHONIB30BaHUSA JOCTHKEHHM XUMHUU JJs PEUICHHS BOIMPOCOB
PaIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTHUBHOTO HENPUATUS JEHUCTBHUM, INPUHOCALIMX BpPEI OKPYKAKOLIEH NPUPOIHOW cpene, yMEHUs
MPOTHO3UPOBATh HEONArOMPUITHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUH U
MpeAoTBpalaTh UX;

HaJU4Hsl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI, OMbITa JESITEIHHOCTH
AKOJIOTUYECKON HANPABICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCSI UMM B TTO3HABATEIILHONW, KOMMYHHKATHBHON
Y COLIMATbHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSTH UJICOIOTHH XeMOoGhoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHUS CIIeNU(UKH XUMHUHM KaK HAyKH, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU PAlMOHAIBLHOTO
HAyYHOTO MBIIIEHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKalolleM MHUpE Kak O €IMHCTBE
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IPUPOJBl U YEIOBEKa, B IO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHHH NpoOJIEM COXPAHEHUs
IIPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHU JUISS COBPEMEHHOW IMBWIM3AIMH: B e
I'YMaHHCTHYECKON HAampaBJICHHOCTH M BaKHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepUaibHON KYIbTYPHI,
peleHnH TI00aJIbHBIX IMPOOJEM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
IUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM MEIULMHBI, OOECIIEYEHUU YCIOBHM YCIEIIHOro
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KAXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAy4YHO! I'PaMOTHOCTU: IIOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUs, HUCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MHCIOJIb30BaTh IOJIy4aeMble 3HAHUA JUISl aHAJIM3a U OOBSCHEHHUS
SBJICHUM OKPY)KAIOLIEro MHUPAa W IPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbIE
3aKJIIOYCHHST HA OCHOBE HAy4YHBIX (DAKTOB W HMEIOIIMXCA JAHHBIX C IENbI0 IMOJNYYEHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XHWMHUYECKHWE 3HAaHUS [UId pelleHus IpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpPa30BaHMIO M €CaMOOOpPa30BaHHIO, K aKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSAMU;

HHTepeca K 0COOEHHOCTSAM TpyJa B pasjInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarpeaMeTHbIe pe3yabTaThl OCBOCHHUSI y4eOHOTO MpeMeTa «XUMHEs Ha YPOBHE CPEAHEr0 00IIero
00pa3oBaHMs BKJIIOYAIOT:

3HayMMble s (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHYAIOUIMXCS — MEXKIUCLUIUIMHAPHBIE
(MexmpenMeTHbIe) O0OlLEeHAyYHbIE TOHATHUS, OTPaKAIOLIME LEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U
cienn(UKy METOJIOB TO3HaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepws, BEIIECTBO, SHEPIHs,
SBJIGHUE, IPOLIECC, CUCTEMa, Hay4yHbId (aKT, HNPUHLMI, TUIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
ucclieloBaHue, HaOIr01eHUe, U3MEpEHUE, SKCIEPUMEHT U IpYTHe);

YHUBEpCaJbHbIE yuyeOHble JEHCTBUs (TO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, pEryJsATHUBHBIE),
oOecnieunBaromye ¢GopMupoBaHue (YHKIMOHAJIBHOW TPAaMOTHOCTH W  COLMAIbHOM KOMIETEHLIUU
00yJaronuxcs;

CIOCOOHOCTh OOYYAIOLIMXCS MCIONB30BaTh OCBOCHHbIE MEXIUCHMITTIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCaJIbHbIE YueOHbIE IeHICTBHS B IO3HABATEIBHOM U COLMAIHON MPAKTHKE.

MeranpeameTHele  pe3yJbTaThl OTPAXKaAIOT OBJIAJICHHE YHUBEPCAIbHBIMU y4eOHBIMU
M103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByajgeHne yHMBepCaJIbHBIMH Y4eOHBIMHU NIO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upPOBaTh MIPOOJIEMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPEIEATh LN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HMX JTOCTHKEHHS, COOTHOCUTH
PE3YJIBTAThl JEATEIBHOCTH C TOCTABIEHHBIMU LIETISIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHMM NMPHUEMBI JIOTMUECKOTO MBILIUIEHHUS — BBIIEIATh XapaKTEPHbIE
MIPU3HAKK TOHATUN W YCTAHABJIMBATh WX B3aUMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIHME IOHATHS IS
O0OBACHEHHS OTJIECIBHBIX (DAaKTOB W SIBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEaKIIHA;

yCTaHaBIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIE, J€AYKTUBHbIE, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEYUS B pACCMaTPUBAEMBbIX SIBICHUSAX, (OPMYIHPOBATH BBIBOJBI U 3aKIIIOUECHHUS;

IPUMEHATH B IpOLecce MO3HAHMS, UCIOJIb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIENIbHbIE MPEJICTABICHUS — XWMHUYECKUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHYecKas
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¢bopMmyna, ypaBHEHHE XUMHUYECKOM pEakLUUu — IpU PELICHUH Y4E€OHBIX MMO3HABATEIbHBIX M MPAKTUYECKUX
3aja4, NPUMEHITh Ha3BaHHBIE MOJENbHbBIE IPEACTaBICHUS AJS BBISBICHUS XapaKTEpPHBIX INPHU3HAKOB
M3Y4aEeMbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMynIMpoBaTh LEIU U 3a7aYd UCCIEIOBAaHUS, UCIOJIb30BATH IOCTABICHHBIE U CAMOCTOSITEIBHO
c(OpMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUTIOTE3bI
I10 POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

BJIaJIeTh HaBbIKAMM CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U IIPOBEACHUS YUEHUUYECKUX SKCIIEPUMEHTOB,
COBEpLICHCTBOBaTh YMEHMs HAOJIOAATh 3a XOAOM IPOLECCa, CaMOCTOATENBHO IPOrHO3UPOBATh €ro
pe3yabTar, (QopMynupoBaTh O0O0OOLIEHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pE3yJIbTaTOB
MCCJICTIOBAHMSI, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJICTAHHON padoTe;

pUOOpeTaTh ONBIT YYEHUYECKOH HCCIIe0BATENbCKOM M IPOEKTHOW JEATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEJIbHOMY IIOMCKY METOJOB pEIICHUs IpaKTHYECKUX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbBIX METOJI0B I03HAHUS.

3) padora ¢ nunopmanmeii:

OPUEHTUPOBATbCSI B pPa3IMYHBIX MCTOYHMKAX MH(OpManuu (Hay4yHO-TIOMYJIIpHAs JIMTepaTypa
XMMHUYECKOI0 COJEp)KaHUsl, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), aHaIU3UpOBaTh HH(GOPMAILIHIO
pa3NUYHBIX BUAOB H  (OpPM TPEINCTaBICHHsS, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

(GbopMyIMpOBaTH 3allPOChl U HNPUMEHSTh Pa3IMYHbIC METO/bl NPHU MOUCKE M 0TOOpe MH(popMauuy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIOIB30BAHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMaIbHYIO (GOpMY mpejacTaBieHus MH(opManuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJBb30BAaTh HAy4YHBIH S3BIK B KayeCTBE CPEIACTBA MpU paboTe ¢ XMMHUYECKOH HH(pOopManuei:
NPUMEHSTh MEXIpeaAMeTHble ((u3Mueckue U MaTreMaTH4YeCKHe) 3HaKd U CUMBOJIBI, (QOPMYJIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBiaeHne yHMBePCAJIbHBIMH KOMMYHHKATUBHBIMH 1eliCTBUSIMU:

3aJlaBaTh BOIPOCHl [0 CYHIECTBY O0OCYXJaeMOil TeMbl B XOJ€ JAuajora W/WiM JUCKYCCHH,
BBICKa3bIBaTh HJIE€H, (OPMYJIUPOBATh CBOM MPEJIOKEHHS OTHOCUTEIHHO BBIMOJIHEHUS MPEAI0KEHHOM
3a/1a4y;

BBICTYNIaTh C MpEe3eHTaluell  pe3ylbTaTOB  IO3HABATENbHOM  JE€ATENbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBIIOJHEHUH XUMHUYECKOIO HKCIEPUMEHTA,
MPAKTUYECKON paboThI M0 UCCIIEAOBAHUIO CBOMCTB M3yyaeMbIX BEILECTB, pealu3aluy y4eOHOrO MPOEKTa U
(bopMyIHMpOBaTH BBIBOJIBI O pe3yiabTaTaM MPOBEAEHHBIX MCCIIEJOBAaHUN MyTEM COTJIACOBaHUS MO3UIMN B
X0J1e 00CyX)eHUsI 1 0OMEHa MHEHUSIMHU.

OgBiajeHne YHMBePCAJIbHBIMHU Pery/siTUBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENIBHYIO JEATEIBHOCTD, ONpEAEss €€
e M 33aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MpeAsaraeMblil aqropuTMm
NEHCTBUIM TpU BBIMIOJIHEHUU YYEOHBIX M HCCIIENOBATEeNbCKUX 3a/ay, BbIOMpaTh Haunbosee 3)PexkTUBHBIM
CHoco0 MX pelieHusl ¢ y4ETOM MOJIyYE€HHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBbTATDBI
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10 KJTACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIoT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa, POJIH XMMHUH B TTIO3HAHKUH SIBJICHUH TIPUPOIBI, B POPMHUPOBAHUH MBIIUICHUS U KYJIbTYpbl INYHOCTH, €&
(YHKIIMOHATLHON TPaMOTHOCTH, HEOOXOAMMOW JUIsl pEeIIeHUS NPAKTUYSCKUX 3a7ad U IKOJIOTHYCCKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOTHON CPE/IE;

BJIAJICHUE CHUCTEMON XHUMHUYECKHMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJAralline MOHSITHS
(XMMHYECKUH  DJJIEMEHT, aToM, DJJEKTpOHHas  000joYka  aToma,  MOJEKyJda,  BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIPHOCTh, XUMUYECKAsl CBS3b, CTPYKTypHas dopmyna (pa3BépHyTas M COKpami¢HHas),
MOJIb, MOJISIPHAsT Macca, MOJSPHBIA OO0BEM, YIICPOMHBIN CKeleT, (QYHKIHMOHAIBHAS TPYIIa, PaauKal,
M30MEpHs, M30MEphbl, TOMOJOTUYECKUM PsiJl, TOMOJOTH, YTIEBOAOPOJIbI, KUCIOPOA W a30TCoJepiKallue
COCIMHEHHS, MOHOMEp, IOJMMEDP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIC COCIUHEHHUS), TCOPUU U
3aKOHBI (TEOpHUS CTPOCHHUS OpraHnyeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTR),
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHUHM, MHPOBO33PEHUECKHE 3HAHMUs, JIeXKallhue B OCHOBE
MOHVMAHUS IPUIHMHHOCTH U CUCTEMHOCTH XMMHUYCSCKUX SBJICHHM, (DAaKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYYEHWU W 0OE30MacHOM HCIHOJIB30BAHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIeSITEIILHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBIIBIISITH XapaKTePHBIC MPU3HAKH TOHITHHA, YCTaHABIUBATh WX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE MMOHATHSI P OMTUCAHUU COCTAaBa, CTPOCHUS U MIPEBpAIlCHU I
OpraHUYEeCKUX COCTUHECHUI;

chOpPMUPOBAHHOCTh ~YMEHUH  HUCIHOJB30BaTh XHMHUYECKYID CHUMBOJIMKY JUIS  COCTaBJICHHUS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMysn OpraHMYEeCKHMX BEHICCTB U
YpaBHEHUN XHMHYECKUX PEAKIMi, W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHHUYEeCKUX BEHISCTB s
WUTIOCTPAIIMU UX XMMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOEHUSI;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPHUHAJICKHOCTh M3YYCHHBIX OPIaHUYECKUX BEILECTB
[0 WX COCTAaBY U CTPOCHHIO K OMPEICIEHHOMY KJIAcCy/TPYIe COSTUHEHHUH (YrIIeBOAOPOIbI, KUCIOPO U
a30TCOJIEpXKAIINE COEAUHEHHUs, BBICOKOMOJIEKYISIPHbIE COCIUHEHHS), JaBaTh WM Ha3BaHUS 1O
cucrematnyeckoir HoMeHknatype (IUPAC), a Takxke NpUBOAUTH TpPUBHUAJbHBIC HAa3BaHHS OTIEIBbHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, TPOMWICH, alleTHUJICH, STUICHIJIUKOIb, TIUIEpUH, (eHod, hopManbIeru,
aleTanbJAeTUl, MypaBbHHAsI KHCIIOTA, YKCYCHas KHUCIIOTa, OJEHMHOBAas KHCIJIOTA, CTEApUHOBAsl KHUCIIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, HeJIr0103a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEAETATh BHUIbl XUMHUYECKOW CBSI3U B OPraHMYECKUX COEIUHEHHSX
(omuHApHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUS TEOPUH CTPOSHUS OPTaHMYECKUX BeriecTB A. M.
Bytneposa ais 00bACHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXpPaHEHUS
MacChl BEIIECTB;

chOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA TUIMHUYHBIX TMPEJACTABUTENICH PA3THYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHIICH,
MPOMWICH, areTwieH, OyraaueH-1,3, merunOyranuen-1,3, O€H30J, METaHOJ, 3TAaHOJ, ATUJICHTIUKOJb,
TNIMLEpUH, (EHON, aleTanbleru], MypaBbUHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal, MeJUIi003a,
AMHUHOYKCYCHasi ~KHCIIOTa), WIIIOCTPUPOBATh TI'EHETHUECKYIO CBS3b MEXKIy HUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C UCITOIH30BAHUEM CTPYKTYPHBIX (opMyIT;

c(hOpMUPOBAHHOCTh yMEHHS XapaKTepPU30BaThb MCTOYHUKH YTIEBOJAOPOAHOTO CHIPhS (HEPTH,
MPUPOJIHEIN ra3, yroik), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB epepaboTKu;
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c(OpPMUPOBAHHOCTh YMEHHUM MPOBOANUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOIO BEIIECTBAa WJIM MPOAYKTa PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHI BJIJIETh CHCTEMON 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XHMMHHU IPU H3YUYEHUU BELIECTB M XUMHUYECKHUX SIBICHUN (HAOII0JIeHUE, HU3MEpeHUe,
SKCIIEPUMEHT, MOJICIIMPOBAHKE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIsl TIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHHUEM;

cOpPMUPOBAHHOCTh YMEHUH COOJIIO/IaTh TpaBUja IOJB30BAHHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pYyAOBaHHMEM, a TakKe IMpaBuiIa OOpAIlEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHI IJIAHUPOBATH M BBIMOIHATh XMUMUYECKUN SKCIIEPUMEHT (TpEBpaICHUs
OPraHUYECKUX BEIECTB IIPU HArpPEBAHMM, IOJYYECHHE HTHIICHA U U3YYCHUE €ro CBOMCTB, Ka4€CTBCHHBIC
peaKiuu OpPraHuYeCcKHX BEIIECTB, JEeHATypalus OeJKOB MPH HArpeBaHUU, LBETHBIC PEaKIMH OEIKOB) B
COOTBETCTBUM C IPAaBHJIAMU TEXHUKHU O€30MACHOCTH MpPH OOpaIleHHH C BEIIeCTBAaMU M J1IaOOPaTOPHBIM
000pyZIOBaHUEM, MPEICTABIATh PE3YJIbTAaThl XMMUYECKOTO AIKCIEpUMEHTa B (opMe 3amucH ypaBHEHHMA
COOTBETCTBYIOLINX pPeakUuii 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO0 MH(MOPMALIUIO, MOTY4aeMyIO
U3 pa3HbIX UICTOYHHUKOB (Cpe/icTBa MaccoBOM MH(popMaluu, IHTepHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MpPaBHUIa JKOJOTMYECKH IIeJIeCO00pa3HOro MOBEICHHS B
OBITY ¥ TPYJOBOH JEATEIBHOCTH B LIEJISAX COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOMIEH MPUPOIHON CPEIIbI,
OCO3HaBaTh ONACHOCTb BO3JIEUCTBUS HA YKUBBIE OPraHU3Mbl OINPEACIEHHBIX OpPraHMYECKUX BEILECTB,
noHumMasi cMbica nokasarens [1JIK, mosicHsaTe Ha nmpuMepax crnocoObl YMEHBILICHUS U MPEAOTBPAILIEHUS UX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

it 00y4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/AX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

JUIS CTIETBIX U CJIA0OBHUIALIMX OOYYArOMIMXCS: YMEHHE HCIIONb30BaTh PElbepHO-TOUCUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

11 KIIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs Kypca «O0mas u HeopraHudeckasi XuMHs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIH XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOJIBI, B POPMUPOBAHUYN MBIIUICHUS U KYJIbTYPhl TUYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MMl pPELICHUS TMPAKTUYECKUX 3a7ad U OKOJOTHYECKH
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOJIHON CPeAe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUW, KOTOpash BKJIKOYAET: OCHOBOIMOJIATAIOUINE MOHSITHUS
(XMMHYECKUI 3JIEMEHT, aTOM, M30TOI, S-, P-, d- SJICKTPOHHBIC OpOWTAIM ATOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJIApHBIA 00BEM, BaJCHTHOCTh, DJIEKTPOOTPUIATENILHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBS3b
(koBasieHTHasi, MOHHAs, METAJNIMYECKas, BOJOPOAHAsS), KPUCTANIMYECKAs PEHIETKA, TUIbl XUMHUYECKHUX
peaKkuuii, pacTtBOp, OHJIEKTPOJMUTHI, HEIIECKTPOJIUTHI, IJIEKTPOJUTUYECKAS JUCCOLMUALMS, OKHCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW pPEaKIMK, XUMHUYECKOE PABHOBECHE); TCOPUH M 3aKOHBI (TEOpHUs
AJIEKTPOJIUTUYECKON auccolrannu, nepuoauyeckuil 3akod [[. M. MenzaeneeBa, 3aKk0H COXpaHEHUS] MAaCChl
BEIIIECTB, 3aKOH COXPAaHEHUS M TMPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX PEaKIUiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XUMUU, MUPOBO33PEHUECKHUE 3HAHMUS, JIEKAIINE B OCHOBE TOHUMAHUS IPUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBICHHUH, (PAKTOJIOTHYECKHE CBEIIEHUS O CBOMCTBAx, COCTaBe, MOJIYyYEeHUU W
0€30MacHOM HCTOIb30BAaHIH BAXKHEUIITNX HEOPTaHMUECKHUX BEIIECTB B OBITY U MIPAKTHYECKOHN AESITeTbHOCTH
YEJI0BEKA;
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c(OpPMUPOBAHHOCTh YMEHUN BBIBISTH XapaKTepHbIE MPU3HAKU MOHITHM, YyCTaHaBIUBaTh UX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMMCAHWU HEOPTaHUYECKUX BEIIECTB U UX
[IPEBPAILICHHUI;

c(OPMUPOBAHHOCTh YMEHUH HCIIONIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS (OPMYII
BEILIECTB U YPaBHEHUU XMMHUYECKUX peakiui, cuctematuieckyro HomeHkinarypy (IUPAC) u tpuBuaibHbIC
Ha3BaHMsI OTACJbHBIX HEOPTaHUYECKUX BellecTB (YrapHblil ra3, yriaeKuciblii ra3, aMMHuak, raiméHasi H3BecTb,
Herami€Hasi U3BeCTbh, IMThEBasi COJIa, MUPUT U JIPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPEAETSATh BAICHTHOCTh M CTENIEHh OKHCICHUSI XUMUYECKUX SJIEMCHTOB
B COCIMHEHHUAX DPA3JIMYHOIO COCTaBa, BHUJ XUMHUYECKOW CBA3M (KOBaJIGHTHAs, MOHHAs, MeTajlinyeckas,
BOJOPOJHAs) B COCAMHEHMSIX, THUIN KPHUCTAUIMYECKOM pEmIETKHM KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJIIpHAsi, WOHHAs, METANIMYecKas), XapakTep Cpelabl B BOJHBIX pPaCTBOpPaX HEOPraHHUYECKUX
COCIUHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJIC)KHOCTh HEOPraHMYECKUX BEIIECTB IO HX
COCTaBY K OMNpENeN€HHOMY KiacCy/TpymIme COeIWHEHUI (IPOCThie BEIIeCTBa — METaUIbl U HEeMETasllbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHHI pPACKpBIBATh CMBICT Tepuoamueckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIUU;

chOpPMUPOBAHHOCTh YMEHHMHM XapaKTEepHU30BaTh DJIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoamueckoit cuctembl xumuyeckux osiemeHtoB [[. WM. Menzeneesa,
UCIOJB3ys TOHATHUS «S-, P-, O-3J€KTPOHHBIC OpPOUTAIN», <«IHEPreTUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOICTB XMMHUYECKHX JIEMEHTOB U MX COCIUHEHHI MO MepHoiaM U TpyIinaM
[Iepuoanueckoit cucreMsl XuMuuecKux 31ueMeHToB J[. . Menneneesa;

cOPMUPOBAHHOCTh yYMEHHW XapaKTepH30BaTh (OMUCHIBATH) OOMME XUMHYECKHE CBOWMCTBA
HEOPraHUYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKIAThH CYIIECTBOBAaHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHMYECKUMHU BEIIECTBAMH C TTIOMOIIBIO YPaBHEHUIN COOTBETCTBYIOLINX XUMHUECKUX PEAKIIHIA;

c(OPMUPOBAHHOCTh YMEHHUS KJIACCU(DUIUPOBATh XUMHUYECKHE PEAKIMH 0 PA3IMYHBIM MPU3HAKAM
(4ucity ¥ cOCTaBy pearupyromux BEIIeCTB, TEIIOBOMY 3D PEeKTy peakiiuu, H3MECHCHHUIO CTCIICHEH OKHCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBISATh YPAaBHEHHUS PEAKIUN pPA3NUYHBIX THUIIOB, TOJHBIE H
COKpaIIEHHbIE YPAaBHEHUSI PEAKIMIl HOHHOTO OOMEHA, YYUTHIBAsI YCIOBHS, TIPU KOTOPBIX ATH PEAKIHUH UAYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTb YMEHHMM TIPOBOJUTH PpEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BELIECTB, PACIIO3HABATH OMBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIU
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIlnii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT Pa3UYHbBIX
(GakTOpoOB; XapakTep CMEIICHUS XUMHUYECKOTO PABHOBECHS B 3aBHUCHMOCTH OT BHEIIHETO BO3JEHCTBUS
(mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIekKAIIHEe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYUY€HHUsI CEPHON KUCIIOTHI, aMMHaKa, a TakkKe cOPMUPOBAHHOCTH MPEICTABICHHUI 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHHS C MCIOJIb30BAHUEM TOHITHS «MaccoBas JOJIsS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUHN Ta30B MPU XUMHUYECKHX PEAKIIHAX, MACChl BEIIECTBA WM
00BEMa Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OIHOTO U3 YUYACTBYIOIIMX B
pEeaKuy BElIECTB, TEIUIOBOTO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB,
MIPEBPAIICHNS U COXPaHEHUS YHEPTUH;
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c(hOpMUPOBAHHOCTh YMEHHUM COONIOAATh TIPaBWJIA TIOJB30BAHHMS XHMHYECKOW TMOCYyAOW U
ma0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXE IMpaBWia OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMUPOBAHHOCTh YMEHHI IIJIAHUPOBATh U BBIMOJHITh XHUMHUYECKUN JKCICPUMEHT (pa3iokKeHHE
MepOKCHJIa BOJIOPO/Ia B IPUCYTCTBUH KaTalu3aTopa, OMpe/leIeHHe CPelbl PaCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO UHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIuu, peaKkIuu
MOHHOTO 00OMEHA, KaueCTBECHHBIC PEAKIINH Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHre SKCIepUMEHTaIbHBIX 3a/1a4 o TeMaMm «Metamisl»y u «Hemetaiibsl») B COOTBETCTBUU C IIPABUIIAMH
TEXHUKU 0E€30MacCHOCTH MpU OOpAIICHUU C BEleCTBaMU U Ja0OpaTOpHBIM 000PYIOBAHHUEM, MPEACTABIAThH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (QOpMe 3alucHu ypaBHEHHIl COOTBETCTBYIOIIMX pEakUUd U
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, TTOTYyIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTUX);

c(OpPMUPOBAHHOCTh YMEHMI COOMIONATh MpaBUila HKOJIOTMYECKH IIeIeCOO0pa3HOro IMOBEIACHHS B
OBITY U TPYJOBOU JIEATEIHHOCTHU B LEJSX COXPAHEHHS CBOETO 370POBhS M OKPYKAIOIIEH MTPUPOITHOMN CPEIbl,
OCO3HaBaTh OMACHOCTh BO3JCUCTBHUS HA >KHUBBIC OPraHU3MBbI OINPEICIEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokazarens [IJIK, moscHATe Ha mnpumMepax crocoObl YMEHBIIEHHS W MPEeNOTBPALIECHUS UX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIsl 00YyJarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHHIA;

JUIS CTIETIBIX U CJIA0OBHIALIUMX OOYYArOIIMXCS: YMEHHE HCIIOJBb30BaTh PElbepHO-TOUCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux (GopMyIL.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /i Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1.TeopeTrnyeckue 0CHOBbI OPraHMYeCKOH XUMHH
[Tpenmet oprannyeckoii xumuu. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. byrneposa
Htoro no pazneny 3
Pa3znea 2.YrieBoaopoansl
2.1 [IpenenbHbIE YTI€BOIOPOABI — AKAHbI 2
99 HenpenenbHble yTaeBOJOPOIBI: ATKEHBI, 5 1
' AJIKaIMEHBI, AIKWHBI
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2
94 [TpupogHBIE HCTOYHUKH YTIEBOJOPOIOB U 3 1
' ux rnepepaboTka
Hroro no pasneny 13
Pasznen 3.Kucaopoacoaep:kamnue opranndyeckue coeIuHeHust
3.1 Cnuptsl. @enon 3
3.9 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' Cnoxubie 3GUpbI
3.3 VYriaeBoasl 3 1
Hroro mo pazneny 13
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Pa3nea 4.A30Tconep:kamme opraHu4ecKue coeJMHEeHUs

4.1 AwmuHBL. AMUHOKACIOTEL. beiku 3

Wroro mo paszneny 3

Paspnen S.BbicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM un¢pposbIe
Ne ni/m P Kourpoububie IIpakTnyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHU
Crpoenne atoMoB. [lepnonnyeckuil 3aKoH
11 u Ilepnonnueckas cucteMa XMUMHUYECKUX 3
aneMenToB /. 1. MenneneeBa
12 Crpoenue BeniectBa. MHoroobpasue 4
' BEIIECTB
13 XUMHYECKUE pPeaKINU 6 1 1
Hroro mo pazneny 13
Pa3nea 2.Heopranuyeckasi Xumusi
2.1 Mertarmibt 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPraHUYECKHUX 5

BCIICCTB
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Uroro no pazneny

17

Pa3zgen 3.XuMus u :Ku3HbL

3.1 XuMud 1 KA3Hb

Uroro no pazneny

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHHs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer oprannueckoil xumuu, eé 1 06.09.2023 bubmumoreka [IOK
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHE https://myschool.edu.ru/
T
2 ccf;) p;I}i[eiITlffcl) TH&Ogaiﬁqz:;HZé OCHOBHBIC 1 13.09.2023 Bubnuorexa LIOK
A + VL DYLICPOBRA, R https://myschool.edu.ru/
MOJIOKCHUS
[IpencraBienue o kinaccupuxanu
.H bu6 OK
3 opraHuueckux Bemects. Homenkiarypa 1 90.09.2023 nonuotexa L]
(cucremaruyeckasi) ¥ TPUBHAIIBHBIC https://myschool.edu.ru/
HA3BaHUS OPTaHUYECKHUX BEIICCTB
4 ATKaHBI: COCTaBVI/I CTPOEHHE, 1 97.09.2023 bubnuoreka [IOK
TOMOJIOTHUECKUH PsifT https://myschool.edu.ru/
5 MeraH ¥ 3TaH — NpoCTENIINe 1 04.10.2023 bubnnorexka [JOK
MPEJICTAaBUTENN ATKAHOB https://myschool.edu.ru/
bu6 OK
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 11.10.2023 hgp:j/?r:\e/ls(shgol.e duru/
7 OTUjeH U NPONUIEH — IMpocTeine 1 18.10.2023 bubmuorexa [IOK
MPEICTABUTENN ATKEHOB https://myschool.edu.ru/
8 [IpakTtuueckas padota Ne 1. «llomyuenue 1 1 95.10.2023 bubmmorexa LIOK
STUJIEHA ¥ U3yYEHHE EIO CBOUCTBY o https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u bubmuorexa [JOK
9 meTmioyraauen-1,3. [onydenue 1 08.11.2023  https://myschool.edu.ru/

CUHTETUYECKOIO KaydyyKa U PE3UHBI
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AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

bubmuoreka [JOK

10 TOMOJIOTHYECKUN Psifl. ATIETHIICH — 15.11.2023  https://myschool.edu.ru/
IIPOCTEUILINN [TPEACTABUTEND AIKUHOB

1 BeruncneHust o ypaBHEHUIO XUMHYECKON 92 11.2023 bubmuorexa LIOK
peaim L https://myschool.edu.ru/

. bubnmoreka [JOK

Apenbl: 0eH3011 ¥ TOIyoJ. TOKCHYHOCTh

12 29.11.2023 :
APEHOB https://myschool.edu.ru/

13 [eHeTHYECKast CBA3b YIIEBOJIOPOIOB, 06.12.2023 brbmorexa [IOK
HPUHA/JICKAIINX K Pa3IHYHBIM Kllaccam o https:/myschool.edu.ru/
[IprpoaHbIC HCTOYHHUKHU YTIIEBOAOPO/IOB: bubmuoreka LIOK

14 NPUPOJHBIHN ra3 v MONYTHBIC HEPTAHBIC 13.12.2023  https://myschool.edu.ru/
rasbl, He)Th ¥ IPOAYKTHI €€ MepepaboTKu
[IprpoaHbIC HCTOYHHUKHU YTIIEBOAOPOIOB: bubnuoreka LIOK

15 NPUPOIHBII ra3 U MOMyTHbIE HeDTSIHbIE 20.12.2023  https://myschool.edu.ru/
rasbl, He)Th ¥ POIYKTHI €€ epepadoTKH

16 KouTponbHas paboTa rmo paseny 27 12,2023 bubmuorexa LIOK
«YTIEBOIOPOJIBI» e https://myschool.edu.ru/

17 [IpenenbHbBIC OTHOATOMHBIE CITUPTHI: 10.01.2024 bubmuorexa LIOK
METaHOI U 3TaHoj. Bogopo/Has cBs3b o https:/myschool.edu.ru/

18 MHOTr0aTOMHBIE CIIUPTHI: STHIIEHTIIMKONb U 17.01.9024 brbmiorexa [IOK
FIHIEpUH UL https://myschool.edu.ru/

19 MeHOJI: CTPOEHHE MONEKYIbI, (PU3MUECKUE U 24.01.2024 brbmiorexa [IOK
XMUMHYECKHE CBONCTBA, MPUMEHEHUE R https://myschool.edu.ru/

20 Anpreruasl: GopMalbICTHA U alleTAIbICTU. 31.01.2024 bubnuoreka [IOK

ArneToH
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https://myschool.edu.ru/

OHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

bubmuoreka [JOK

21 07.02.2024 .
KHUCIIOTHI: MypaBbUHAS M YKCYCHAS https://myschool.edu.ru/

99 [TpakTrueckas padora Ne 2. «CBoiicTBa 14.02.2024 brbmorexa [IOK
pacTBoOpa yKCYCHOM KHUCIIOTBI» A https://myschool.edu.ru/
CreapuHOBas U OJICMHOBAsT KUCIIOTHI, KaK bubnuorexa [JOK

23 NPEJCTaBUTENN BBICIINX KapOOHOBBIX 21.02.2024 | https://myschool.edu.ru/
KHCJIOT

24 MBplia Kak COJIM BBICIIUX KapOOHOBBIX 28.02.2024 bubmuorexa LIOK
KHCJIOT, KX MOIOIIIEE JIeHCTBUE A https:/myschool.edu.ru/
CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE bubnuorexa [JOK

25 KapOOHOBBIX KHCJIOT. [ MAPOIN3 CIIOKHBIX 06.03.2024  https://myschool.edu.ru/
3¢upoB

26 Kupsl: runponus, npuMeHeHue, 13.03.2024 Bubnnorexa LIOK
GHONOTHUECKAs POITH KAPOB Jo. https://myschool.edu.ru/
VYrieBonbl: cocTaB, KiacCUpUKaIHSI. bubnuotexa [JOK

27 Bakueiinie npecTaBUTENN: TIIIOKO3a, 20.03.2024  https://myschool.edu.ru/
bpykTo3a, caxaposa

08 Kpaxwman u 1nemirono3a kKak mpupoHbIe 03.04.2024 bubanorexa LIOK
MOTHMEpBI el https://myschool.edu.ru/
KonTponbhas pabota no pasneny bubnnorexka [JOK

29 «Kucnopoacoaepxaiiye opraHu4ecKue 10.04.2024  https://myschool.edu.ru/
COCTUHEHUS

bu6mmoreka [IOK
30 AMWHBI: METHJIAMUH U aHUJIUH 17.04.2024 | nttps://myschool.edu.ru/
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rpynnaM u nepuogam. 3HaueHUeE
MEePUOINYECKOT0 3aKOHA U CUCTEMBI

AMUHOKHCIIOTHI Kak aM(pOTEpHbIE bubnuorexa [IOK
31 OpPTaHWYECKHUE COCTUHEHUS, HX 1 24.04.2024  https://myschool.edu.ru/
Ouosiornueckoe 3HaueHue. [lentuabt
39 benku kak npupoaHbie 1 08.05.2024 bubnorexa LIOK
BBICOKOMOJIEKYJISIPHBIE COSIMHEHUS R https://myschool.edu.ru/
bubmuorexa [JOK
OCHOBHBIC TIOHATHS XUMHH
33 1 15.05.2024 .
BBICOKOMOJICKYJISIPHBIX COCTMHEHUI https://myschool.edu.ru/
OCHOBHBIE METOOBI CHHTE3A bu6mmoreka [IOK
34 BBICOKOMOJICKYJISIPHBIX COCTUHCHUH. 1 22.05.2024  https://myschool.edu.ru/
[TnacTMaccel, Kay4yku, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabuble IIpakTHyeckue
n/n Bcero H3YYeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 XUMHUYECKUH NIEMEHT. ATOM. DIIEKTPOHHAS 1 07.09.2023 bubnnorexa [JOK
KOHMUTYDAITHS ATOMOB 9. https://myschool.edu.ru/
Ilepuoanueckuii 3axoH u [lepuoanueckas bu6muoreka [JOK
) crcTeMa XUMHUYECKUX AJIEMEHTOB /], I/} 1 14.09.2023 https://myschool.edu.ru/
MeHpeneeBa, X CBSI3b C COBPEMEHHOMN
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB bubnmnoreka [JOK
3 XUMHAYECKHX 3JICMEHTOB U UX COCAMHEHUH MO 1 91.09.2023 https://myschool.edu.ru/
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XuMHudeckux aneMeHToB J[.M. MeHaeneeBa B
Pa3BUTHUHU HAYKU

Crtpoenue BemecTBa. XMMHYECKasl CBA3b, €€

bub6nmoreka [IOK

4 BHU/IbI; MEXaHU3MbI 00pa30BaHMsI KOBAIICHTHOMN 28.09.2023 | https://myschool.edu.ru/
cBs13u. BonopoaHnas cBsi3b
BaneHTHOCTb. DIEKTPOOTPUIIATETBLHOCTb. bubnuorexa [JOK

5 Crenenp okuciieHus. Bemecrsa 05.10.2023 https://myschool.edu.ru/
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS
[lonsiTHe 0 nucnepcHBIX cucreMax. McTunHbIe Bbu6moreka [JOK

6 1 KOJUIOMJIHBIE PacTBOPBL. MaccoBas 101 12.10.2023 | https://myschool.edu.ru/
BEIIECTBA B paCTBOPE
Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK

7 HEOPraHWYeCKUX coeMHeHuil. ['eHeTnueckas 19 10.2023 https://myschool.edu.ru/
CBSI3b HEOPTaHUYECKHX BEIIECTB, PA3IMYHBIX
KJIaCCOB
Knaccudukanms XumMuueckux peakiuii B bubmuoreka [IOK
HEOPraHUYECKOW M OPraHHMYECKON XHUMUH. https://myschool.edu.ru/

8 3aK0H COXpaHEHHUs MacChl BEIIECTB; 3aKOH 26.10.2023
COXPAaHEHHUS U TIPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEAKIIHIX

9 CxopocTb peakiun. O6paTHMbIe PeaKIHH. 09.11.2023 BH6HIHOTeKa LHOK
XHMHYECKOE PABHOBECHE Ll https://myschool.edu.ru/
[TpakTuyeckas pabora Ne 1. «Biustaue bubmuorexa [IOK

10 pa3NuYHbIX (PAKTOPOB HA CKOPOCTh 16.11.2023  https://myschool.edu.ru/
XUMHUYECKOHN peaKinm»
DIIEKTPOJIUTHYECKAs Aucconuanus. [lonsarue o but6mmorekxa [IOK

11 BOJIOpoTHOM Tokazarese (PH) pactBopa. 23.11.2023  https://myschool.edu.ru/

Peakuuu nonnoro oomena. ['maponus
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OpPraHn4YCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKkunu.

bu6nmoreka IIOK

12 [ToHsTHE 00 SJIEKTPOJIM3E PACIIIABOB U 30.11.2023  https://myschool.edu.ru/
pacTBOpPOB coJIe

13 KonTponpHas pabota mo pazaeny 07.12.2023 Bubnnorexa [JOK
«Teoperrueckue OCHOBBI XUMHI» o https://myschool.edu.ru/
Mertaiubl, ux nosioxenue B [lepuognyeckoii bu6nmmoreka [IOK
cucTeMe XMMUYeCKuX 3meMeHnToB 1. 1. https://myschool.edu.ru/

14 MenpeneeBa 1 0COOEHHOCTU CTPOEHUS 14.12.2023
aToMoB. O0mHMe PU3NIECKUue CBOWCTBA
METaJIJIOB

15 CnutaBbl METAIOB. DJIEKTPOXUMUYECKUHN DS 91.12.2023 bubmorexa LIOK
HATIDSKEHUIH METAILIOB Ll https://myschool.edu.ru/
XUMHYECKHE CBOMCTBA BAKHEUIITNX METAILJIOB bubmuoreka [JOK

16 (HaTpuii, KaIui, KaabIUi, MarHHA, 28.12.2023 | https://myschool.edu.ru/
AITIOMUHMI) U UX COETUHEHUM

17 XUMHUYECKHE CBOMCTBA XpOMa, MEJTU M UX 11.01.2024 bubmorexa LHOK
P —— L https://myschool.edu.ru/

18 XHUMUYECKUE CBOMCTBA IIMHKA, KEIE3a U UX 18.01.2024 bubmmorexa LLOK
COeMHe i Yl https://myschool.edu.ru/
[TpakTuyeckas padora Ne 2. "Pemienue bubnuoreka [IOK

19 AKCIIEPUMEHTATBHBIX 3aa4 110 TeMe 25.01.2024  https://myschool.edu.ru/
«MeTtamib»"
Hewmeramnsl, ux nonoxxenne B [lepuogudeckoit but6mmorekxa [IOK

20 CHCTEME XUMHUECKUX dyieMeHToB J]. 1. 01.02.2024  https://myschool.edu.ru/
MenpeneeBa 1 0COOEHHOCTH CTPOSHUSI aTOMOB

21 ®dusnyeckue CBOMCTBAa HEMETAJIIOB. 08.02.2024  bubGaumoteka [JOK
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AnnoTponusi HeMEeTauIoB (Ha mpuMepe
KHCIIOpoJ1a, cephl, hocdopa u yrieposaa)

XUMU4JeCcKHe CBOMCTBA TaJIOr€HOB, CEPbI U UX

https://myschool.edu.ru/

bub6nmoreka [IOK

22 15.02.2024 -
COCIMHEHHi https://myschool.edu.ru/
23 XuMuueckue cBoicTBa a30ta, Gpocodpa 1 ux 22.02.2024 But6morexa LHOK
COCIMHCHMUIA Ve https://myschool.edu.ru/
24 XHMMHYECKHE CBOICTBA yIrIepoa, KPEMHHUS U 20.02.2004 Bubmuorexa IIOK
X COCIMHEHHI e https://myschool.edu.ru/
o5 IIpuMeHeHUe BaKHEHIINX HEMETAIIOB M MX 07.03.2024 bubmorexa IIOK
COeXMHCHMIA O, https://myschool.edu.ru/
O06001IeHNEe U CUCTEMATU3aIMs 3HAHUH 10 bubnnorexa [{OK
26 teme «Hemeramiby. BI:IIII/ICJICHI/ISIVHO 14.03.2024 https://myschool.edu.ru/
YpaBHEHUSAM XMMHUYECKUX PEAKIUi 1
TEPMOXMMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue bubmmnoreka HOK
27 IKCIIEPUMEHTABHBIX 337124 MO TeMe 21.03.2024  https://myschool.edu.ru/
"Hemertanmmsi'"»
28 KonrponbsHas pabora o temam «MeTais» U 04.04.2004 bubmmorexa LIOK
«HeMeTamisny et https://myschool.edu.ru/
29 Heopranuueckue ¥ OpraHM4eCKUE KUCIOTHI. 11.04.2024 brbmotexa LIOK
Heopranmueckue u opraHn4eckre OCHOBaHUS T https:/myschool.edu.ru/
AmMpoTepHbIe HeopraHu4ecKHue u bu6muoreka [IOK
30 opranuueckue coequHenus. ['enernueckas 18.04.2024 https://myschool.edu.ru/

CBsA3b HCOPIraHNYCCKUX U OPraHUYCCKUX
BCIICCTB
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Poib xumun B o0ecriedeHuN SKOJIOTHYECKOM, bubmuorexa [{OK
31 JHEPreTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1 25.04.2024  https://myschool.edu.ru/
Pa3BUTHUU MEIUIIMHBI
[IpeacraBnenus 00 0OMKX HAYYHBIX bub6nmoreka [IOK
32 MPUHIIAIIAX TTPOMBIIUICHHOTO ITOTYYCHHUS 1 02.05.2024 | https://myschool.edu.ru/
Ba)XKHEUIIINX BEIIECTB
bub6nmoreka [IOK
33 UYenoBek B MUpPE BEIIECTB U MAaTEPHATIOB 1 16.05.2024  nttps://myschool.edu.ru/
bubnunoreka LIOK
34 XHUMHS ¥ 3T0POBbE YEIOBEKa 1 23.05.2024  nhttps://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon U.T'., CnagkoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narenscTBoO «IIpocsenienue»
* Xumus, 11 knacc/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKiinoHepHOE 00IIECTBO

«M3nparenbcTBO «lIpocBemenune»

METOJAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL
OEJEPAJIBHASA PABOYAS ITPOTPAMMA CPEJJHET'O OBILIEI'O OBPA3OBAHUA XUMU A
(6a30BbIil YpOBEHbB)

(mns 10-11 xitaccoB 00pa3oBaTeIbHBIX OPraHU3aALNN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmorexa ITOK https://m.edsoo.ru
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Ipeamer Xumus

Kaace

Yuureab Makapona B.E.

JIneTr KOppeKTHpPOBKH

KAJICHAAPHO-TEMATUYICCKOI'0O IVIAHUPOBAHUSA

2023-2024 yuyedHblii roa

Ne
ypoKa

Tema

KonuuectBo uacoB

110 IUIaHY

JIaHOo

[Ipnuuna
KOPPEKTUPOBKHU

Croco6
KOPPEKTHPOBKHU
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