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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YypOBHE CpPEIHETO O0O0IIero o0pa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit ®enepannn», TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrpaMMbl CpeHero o0OIero oOpa3oBaHUs
(®OIT  COO), mnpencraBieHHbIX B  DeaepalbHOM  TOCYyAapCTBEHHOM
obpazoBarenbHoM cTaHgapte COO, c¢ yu€tom KoHuenmuu mnpenoaBaHus
y4eOHOro mpeaMera «XUMHsS» B 00pa3oBaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepany, peanu3ymOMUX OCHOBHBIE 00pa3oBaTENbHBIE MPOrPAMMBI, U
OCHOBHBIX TMoNoXkeHUuM «Crpareruu pa3BUTHs BocnuTaHusi B Poccuiickoi
@epnepanuu Ha nepuoj 10 2025 ronma» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1elt ctparerun oOy4eHHsl, BOCIIUTAHUS U Pa3BUTHS 00YyUaIOLIUXCs CPECTBAMU
y4yebHoro npeameta «Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbeie TnosiokeHuss GI'OC COO o B3auM0OOYCIOBIECHHOCTH IICJIEH,
COZIepKaHUsI, PE3yJbTaTOB OOydYeHHWS M TPEOOBaHWUN K YPOBHIO IMOATOTOBKU
BBIITYCKHUKOB.

B cooTrBercTBUM C OOIIMMU MHENSIMH U MPUHIUIAMU CPETHEro OOIIEero
oOpasoBanus cozepxkanue npeamera «Xumus» (10-11 kmaccrl, 6a30BbI YpOBEHb
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJalomuxcsi, HEOOXOIMMYKD UM i BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COILMYyMa, IPOJIOJKEHUS
00pa3oBaHMs B pa3IMYHBIX 00JIACTAX, HE CBSI3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUSD»  SIBISIOTCS  0a30Bble  KYpChl —
«Opranndeckas xumus» U «OOmas u HEOpraHWdeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJITIFOTCSI OCHOBBI 0a30BOI HAYKH: CHCTEMA
3HAHUN MO0 HEOPTraHWYECKOW XUMHH (C BKIIOYEHHUEM 3HAHUU U3 OOl XUMHUM) U
OpraHn4yeckom xumMuv. OOpMUPOBAHUE JAHHOW CHUCTEMbl 3HAHUW NPU HU3YUYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB ¥ TEOPUI XUMHUH.

CrtpykTypa coaepkanus KypcoB — «Opranwdeckas xumus» U «OOmas u
HEOpraHWYecKas XUMUus» cPOopMHUpOBaHA B MPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3YYEHUI0O Y4YeOHOro wmarepuaia u 0OyCJIOBIICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENeIEHHBIX
TEOPETUYECKUX YypOBHsIX. Tak, B Kypce OpPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpHUBAKOTCS HA YPOBHE KJIACCUYECKOHM TEOPUU CTPOCHHSI OPraHUYECKUX
COCMHEHUM, a TaKXKe€ Ha YPOBHE CTEPEOXMMUUYECKHUX U DJICKTPOHHBIX
NpeAcTaBIeHU O cTpoeHuu BemiecTB. CBeneHHMs 00 U3y4yaeMbIX B Kypce



BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB J0 CIOXKHBIX OMOIOTHYECKU
aKTUBHBIX COEOUHEHHNM. B Kypce OpraHmyecKkom XUMHH IIOJIY4YarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MPEICTABICHUS] O XUMUYECKON CBA3M, KIACCU(UKAIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHMS, O XUMHUECKON PEAKLINH.

Envnas cucrema 3HaHMM O BAXXKHEWIIHMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOWMCTBaX W MPUMEHEHHM, & TAKXKE O XMUMHUYECKHX PEaKUMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEeKaHusi JomnoiHsercss B Kypcax 10 m 11 kiaccoB
AIIEMEHTAMH COJICPKAHUS, HMEIOIHUMHU KYJIbTYpPOJOTHUYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBA3M XHUMHH C
JpPYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATEIbHON W MPAKTUYECKOM
JESITEIbBHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXEHHUsS K IPOLIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO H JMYHOCTHO 3HAYMMBIX
npoOsemMax, CBSI3aHHBIX C XWMHUEH, KPUTUYECKH OCMBICIHBATh WHOOPMAIUIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHWSI 3HAHUW, PENICHUS WHTEIUICKTYyalIbHbIX U
HKCIIEPUMEHTAILHBIX MCCIEAO0BATENIbCKUX 3a/1a4. B 1emom conepkanue yd4eOHOTO
npeaMeTa  «XUMHUsSD  JAHHOTO  YPOBHSL ~ M3Y4YEHUSI OpPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOy4YAIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS OHUMAaHUS
dbunocodhckux maeH, TakMX KaK: MaTepuaibHOE €IMHCTBO HEOPTraHUYECKOTO U
OpPraHMYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB HX COCTaBOM U
CTPOCHUEM, I[103HABAEMOCTh NPHUPOJHBIX SBJICHUM NYyTEM OHKCIEPUMEHTa U
pellieHus] TMPOTUBOPEYMH MEXAYy HOBBIMU (akTaMU U  TEOPETHUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PELUICHUHU SKOJIOTMUECKUX Mpodiem, a
Takke MpodJieM cOepekeHUsl FHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

CornacHO JaHHOM TOYKE 3pPEHHUS TJIABHBIMU LIEJISIMU HM3YyYEHUS MpEIMeETa
«Xumusi» Ha 6a30BoM ypoBHe (11 KJ1.) SABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUW KAk  BaKHEHIICH
COCTaBJAIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH
JeKaT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOECHHUE fA3bIKa HAYKH, YCBOECHUE WU IMOHHMAaHUE CYIIHOCTH JOCTYIIHBIX
000011IeHNI MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METO/AX IMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi MPUOOpPETEeHUS
YMEHHM OpPUEHTHPOBATBHCS B MHPE BEIIECTB M XUMHUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;



e Pa3BUTHE YMEHHU U CITOCOOOB JEATEIHHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaleH s ¢ BEECTBAMH.

Hapsiny ¢ aTuM, coaepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71ad U3y4YCeHUs
npeaMeTa B mporpaMMe 10 XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMU MIPHOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CeromHs B
NpErNoJlaBaHy  XWUMHU B OOJIBIICH CTETEHW OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHus OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3aIliy, BIAACIONIETO HE
HAa0OpOM 3HaHUM, a (PYHKIHMOHAJIBHOW TI'PaMOTHOCTBIO, TO €CTh CIIOCOOaAMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHUS MX B PEANbHOU KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYEHHHM TpeAMeTa «XUMUS» JTOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

amanTanys 0O0y4aromuXcsl K YCIOBUSAM TWHAMHUYHO PA3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX
IPUMEHCHHUEM;

dbopmupoBaHre y OOYYalOMUXCS  KJIIOYEBBIX  HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINM), WMEIOIINX YHUBEPCATHLHOE 3HAUCHWE [JISi PA3IUYHBIX BHJIOB
JeATEIIBHOCTH: pelleHus MpooJieM, MorcKa, aHam3a U 00paboTku uHOOpMaINH,
HEOOXOUMBIX IS TPUOOPETEHHsI OMbITa AEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHO€ MECTO B T[O3HAHWM XHMHH, a TakXKe I OICHKH C TO3HIHN
DKOJIOTHYECKON O€30MacCHOCTH XapaKTepa BIHMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOIAHYIO CpPENy;

pa3BUTHE TO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaTbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00yUaIONUXCS: CIIOCOOHOCTH CaAMOCTOSATEIHHO MPHUOOPETATh HOBBIC
3HAHMS 110 XMMHUU B COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU, UCIIOIH30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIOMCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMHUYIECKOTO COJICPKAHUS;

dbopMUpOBaHUE U Pa3BUTHE Y 00YJAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS], HAOJII0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MPU IUIAHUPOBAHWHM W TPOBEIACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOU
HAIPaBIEHHOCTH XWMHUHU, €€ BAXKHOH POJM B PEIICHHH TI00aIbHBIX MPOoOsIeM
PaIMOHaIBFHOTO MPUPOAOIIOIB30BAHUS, MTOTIOTHEHHSI YHEPTETUISCKUX PECYpPCOB H
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUA HEOOXOAMMOCTH OEpPEeKHOTO



OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OIBITA
WCIIOJb30BaHUsl TOJYYEHHBIX 3HAHUW JUISI MPUHSTUS TPAMOTHBIX PEUICHUN B
CUTYyallUsIX, CBSI3aHHBIX C XUMUUYECKUMU SBJICHUSIMH.

OO11ee YMCI0 YacoB, OTBEAEHHBIX ISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero obpasoBaHusi, coctaBisieT B 11 kmacce — 34 yaca (1 yac B
HEJICIII0).



COJAEPKAHUE OBYUYEHUA

11 KJIACC

Tema 1. Pacuersl mo xumuyeckuM (popMysiaMm U YypaBHEHUSIM XUMHYECKHX
peaxkuuii (12 )

OCHOBHBIC KOJIMYECTBEHHBIE XapaKTECPUCTUKU BEIECTBA: KOJWYECTBO BEIICCTBA,
Macca, 00bEM.

MaCCOBaH, oO0beMHas U MOJsIpHasA O0Ji1 BCIICCTBA B CMCECH. MaccoBas JOJIA
QJICMCHTA B COCANHCHHNU.

[Ipocreitmas wim smnupudeckas ¢opmyna. VcTHHaS Wik MOJEKYJIsSIpHas
dbopmymna.

XHUMHUYECKOE YypaBHEHUE, TEPMOXMMHUYECKOE ypaBHEHHUE, TEIUIOBOM 3ddekT
XUMHUYECKOUN peaKiiH.

CrexuomeTpuueckue pacyeThl. BbIXo mpoayKTa peakium.
Tema 2. CTpoeHune aToMa u cTpoeHue BenlecTBa (3 4)

Anpo: OpoToHbl U HEUTPOHBI. M30TOMNBI. DIEKTPOHBI. DJEKTpOHHAsT 000J0YKa.
DOHepreTuueckuid  ypoBeHb. (OCOOEGHHOCTH CTPOEHHsSI JJIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-r0 W 5-r0 TepuoJioB mnepuoandeckoil cucremol JI. H.
MenneneeBa (mepexoaHbIx daeMeHTOB). [loHsTHE 006 OpOUTANSIX. S- U pP-OpOUTAIIH.
DneKTpOHHBIC KOHPUTYpAITH ATOMOB XUMUYECKUX DJIEMEHTOB.

Tema 3. Xumudeckue peakuuu (8 1)

Peakuuu coenvHeHus, pa3noKeHUs, 3aMEIICHUs] U1 0OMeHa B HEOPraHUYECKOW U
OpraHMyYecKol Xumuu. Peakiuu 5Kk30- W 3HAOTepMHUUecKkue. TermoBoi 3¢ dext
XUMHYECKON peakuuyd U TEPMOXMMHUYECKHE ypaBHEHMS. Peakuuu ropeHus, Kak
YaCTHBIU CIIy4al d3K30TEPMHUUYECKUXPEAKIUNA.

CKOpOCTh XUMUYECKON PEAKIIMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU peaKuu OT
NPUPOJIbl PEATUPYIOIIUX BEIIECTB, KOHIIEHTpAIMW, TEMIIEpaTyphl, IUIOIIAIA
MOBEPXHOCTU COMPUKOCHOBEHUS U KaTanu3aropa. Peakiiuyu romo- U reTeporeHHbIe.
[TonsiTue o karanuze u Katanu3aTtopax. DepMeHThl Kak OHMOJOTHYECKUE
KaTaau3aTopbl, OCOOEHHOCTHM uX (QyHKUMOHUpoBaHUs. HeoOpatumbie u
oOpatumble Xxumuueckue peakiuu. COCTOSIHME XMMHYECKOTO PaBHOBECHS s
oOpaTtuMbIx  XUMHuueckux peakiuil. CrnocoObl  CMEIEeHUsT XUMHUYECKOIO
paBHOBecusi. Teopusi IEKTpoIUTUYECKAsT Tucconuanusi. KucioTel, OCHOBaHUS U
COJIU C TOYKH 3PEHHS] TEOPUH 3JIEKTPOJUTHYECKON nuccormanuu. HeoGpaTumbiii
ruaponn3. OOpatumbiid tuaponus cosieid. CreneHb okucienws. OmpeneneHue
cTeneHu OkKucieHuss mno Qopmyne coemuaenus. [loHarne 00 OKHUCIUTETHHO-
BOCCTAHOBUTEIBHBIX peakiusix. OKUCIEHUE W BOCCTAHOBIICHHE, OKHUCIHUTENb WU
BOCCTAHOBUTEb.



DJEeKTpOIU3 Kak OKHCIMTEIbHO-BOCCTAHOBUTENBHBIA TpoLecc. DIEKTPOJIN3
pAcIUIaBOB U PaCTBOPOB.

Tema 4. Heoprannueckast xummus (4 1)

B3aumMopeiicTBue MeTalioB ¢ HeMeTallaMu (XJIOpOM, CEpOl M KHUCIOPOJOM).
B3anmopneiicTBUEe NIENOYHBIX W IIEJIOYHO3EMENBHBIX METAUIOB C  BOJOM.
DJIEKTPOXUMHUYECKUN PSAJl HANPSHKEHUN METaJUIOB. B3auMoieiicTBHE METAIIOB C
pacTBOpaMHM KHUCJIOT U COJIe. AmoMuHOTEpMUA. B3ammonelcTBue HaTpUs C
sTaHosioM U (peHosom. CpaBHUTENbHAS XapaKTEPUCTUKA TAJTOTEHOB KaK HanboJiee
TUMHWYHBIX MpeacTaBuTeNei HeMeTalioB. OKUCIUTENbHbIE CBOMCTBA HEMETAJIOB
(B3auMoOJEICTBHE C METallaMd U BOAOPOAOM). BOCCTaHOBUTEIBHBIE CBOMCTBA
HEMETAJUIOB (B3aMMOJICUCTBHUE C 00JIee AIEKTPOOTPHUIIATSIIEHBIMUA HEMETAUIAMH U
CIIOKHBIMU BeIlleCTBaMHU-OKUCTUTEsIMU ). Knaccudukarus KucioT. XuMHUYECKHe
CBOMCTBA KHCJOT: B3aWUMOJCHCTBHE C METaUlaMH, OKCHJIAMU METAJUIOB,
THAPOKCUIAMU METAJUIOB, COJISIMHU, ciupTamu (peakius stepudukammu). Ocodbie
CBOWCTBA a30THOM M KOHILIECHTPHUPOBAHHON CEpHOM KUCIOTh. OCHOBaHUS, HX
kinaccudukanysg. XUMUYECKHME CBOMCTBA OCHOBAHWMW: B3aMMOJICCTBHE C
KHCJIOTAMH, KHCJIOTHBIMH OKCHJAMH M COJSIMH. PasiioxkeHue HEpacTBOPUMBIX
OCHOBAHUHU.

Knaccudukanus coselt: cpelHue, KUCIble U OCHOBHbIE. XMMHUYECKHE CBOMCTBA
COJIEH: B3aMMOJEHUCTBUE C KUCIOTAMH, LIEJI0YaMHU, METAJJIAaMH U coJiAMU. [loHsITHE
O TEHETUYECKOW CBSI3M W TECHETUYECKUX pAnax. | eHeTHdecKul psa MeTasuia.
enernueckuii  psanm  Hemerauia. (OCOOCHHOCTH TEHETHYECKOTO psia B
OPTaHUYECKON XUMHH.

Tema 5. Oprannyeckasi xummus (4 4)

XHUMHMYECKHE CBOMCTBA AJIKaHOB, QaJIKCHOB, AaJIKKHOB. CIIMPTOB, (bCHOJIOB,
AJIBACTUO0B, Kap6OHOBBIX KHCJIOT. HOJII/IMCpBI. I'eneTnyeckass CBSI3b KJIACCOB
OpPraHn4YCCKHX BCIICCTB.

Tema 6. JxcniepuMeHTAIbHBIE OCHOBbI XMMHUM 24

KauecTBeHHbIC peakinu, UASHTU(PUKAIMSA BEIIECTB, AITOPUTM HACHTHU(DUKAILINH,
0JI0K-cxema. ArOpUTM 0OHAPY>KEHHSI OPTaHUYECKUX COCTMHEHUMH.

IHoBTOpenue — 1 u.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHUUN
HA BA30BOM YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
00yJaIMMHUCI TPOTpaMM  cpeaHero oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METanpeMETHBIM W TpeAMETHbIM). HayuHo-MeToau4Yeckod OCHOBOM s
pa3paboTKu TJIAHUPYEMBIX PE3yJbTAaTOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa3oBaHMs SBJISETCS CUCTEMHO-/IEATEIILHOCTHBIA MTOAXO.

B cooTBeTrcTBUM C CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUSD Ha YPOBHE CPEIHEro
o01miero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TpPaKJaHCKOM HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEEIEHUIO;

HaJIM4Khe MOTUBALIMK K O0YUEHHUIO;

L[eJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 0a30BOM HAYKH XUMUM;

TOTOBHOCTb M CIHOCOOHOCTh OOY4YaroOIIMXCSl PYKOBOACTBOBATHCS B CBOEH
NEeSATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMU IIEITOCTHOU
CHUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHUS MpeaMeTa «XUMHS) JIOCTUTAIOTCS B
CAMHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U UJealaMHd POCCHICKOT0 Tpa)KAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH U  TpaBWIAMH  TIOBEJEHHUSA, CIHOCOOCTBYIONIUMHU  TIpoIleccaM
CaMOIIO3HAHUs, CaMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTHU
00yUaroImMXxcs.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaror
c(hOpMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peaan3aliu IPUHSITHIX B OOIIECTBE IIEHHOCTEHW, B TOM YHCIIC B
YacTH:

1) rpamIaHCKOr0 BOCIMTAHUSA:

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXIMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a7a4, BBITOJHECHUH
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMATb MOTHUBBI, HAaMEPEHHUs, JOTHKYy U
apryMEHThI IPYTHX IPU aHAIU3€ Pa3IM4YHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJEIUI0
OTEUYECTBEHHON XUMHUU;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U MPAKTUUYECKOTO
IPUMEHEHUS XUMHHU, OCO3HAHMsI TOTO, YTO JOCTUIKEHMSI HAyKH €CThb pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MPAKTHUKOB;

UHTEpECa M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU U IOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMKU O MEPEAOBBIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYAllUU, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
Y IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHHE M TMOCTYNKH CBOMX TOBApPHUIICH C
NO3UIMII HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN AITHX
HOCTYIKOB;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbSA:

NOHMMAaHUSA LEHHOCTeH 370poBoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MYECKOMY U
IICUXUYECKOMY 3]I0POBBIO;

coOmo/ieHust TpaBuil 0e30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPaBWJI HWHAMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHUS B CUTYAIUIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIYEK (YNOTpeOIeHus
aJIKOTr0JIs, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JIPYrMX BHJAX
NESTEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE€ B PELICHUU MPAKTUUECKUX 3a]ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



MHTEpeca K MPAKTHUECKOMY U3YUYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBAKEHUS K TPYAY, JIOIAM TPYJa U PE3yabTaTaM TPYAOBOU JESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYQJIbHOH TpPaeKTOpUU
oOpa3oBaHus, Oyayuiedl npodeccun M peanu3alM COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHM )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE IMTPUPOJTHOU U COUUAIBHOU CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BaHUS JIOCTHIKEHUH XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIILHOTO TPUPOAOIIOIb30BaHNS],

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEl OKPYKAKOLIEH
IPUPOJTHON cpele, YMEHHUs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTHMUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBPAILATD HUX;

HAJIM4MsI Pa3BUTOrO HKOJIOIMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYHI,
OIBITA NEATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
IPAaKTUKE, CIOCOOHOCTM M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHs €€ poiud B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJICTaBICHUsI 00 OKPYXAIOLUIEM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHM JAJs  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYPbI, PEIICHUHU I100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPYyAa U OSKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHUMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHUMHUYECKHE 3HAHUS IS
peleHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYalIHsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3luYHbIX cepax mpodhecCuoHaTbHON

NESATEIBbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHUS YYeOHOTO mpeamera «XHMHs» Ha
YPOBHE CpeaHETo o0Iero 00pa3oBaHms BKIIOUYAIOT:

3HaYMMble I8 (OpPMHUPOBAaHUS ~ MHUPOBO33PCHUS  OOYYAIOLIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHSATHS, OTPAKAIOIIHNE
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHelUpUKy METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, PHEPIHSs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHBIA (PaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsI, UCCIICI0BAaHUE, HAOIIOICHNE, U3MEPCHHE, SKCIICPUMEHT U JIPYTHC);

YHHUBEpCaJIbHbIC yueOHbIC NEHCTBHS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC,

PETYJISTUBHEBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHATEHON
IPaMOTHOCTH M COI[UAIBHON KOMIIETEHLIUN 00y4YaroInXcs;
CIIOCOOHOCTH o0y4aromuxcs HCIOJIb30BATh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHbIC y4YCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMH W  PETYJSTUBHBIMU
NEUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH NMo3HaBaTeJIbHBIMH
JNEeHCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh W aKTyalIH3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPENEATh LU JCSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJITAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIB30BaTh MPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBILUICHUS —
BBIJICIISITh XapaKTEPHbIE MPU3HAKU MOHSATHM W YCTAHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BaTh COOTBETCTBYIOMINE TOHITHS NIl OOBSICHEHUS OTIETbHBIX (DaKTOB U
SIBJICHUM;

BBHIOMPATh OCHOBAaHWUS W KPUTEPUH JJIs1 KIacCH(PUKAIMKA BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHABJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYXXIeHUsS (MHIYKTUBHBIC, JETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIBLHBIE TIPEICTABICHUS — XUMHUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmyna, ypaBHEHHE XUMHYECKOU
peaklMy — TMPU PEIIEHUU Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJENIbHbIC NIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIIECCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJCTh OCHOBAMU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XWMHUUYECKHUX
peakuuii;

bopMyIMpOBAThH 1IEJIM U 3a/1a4W UCCIIEIOBAHMS, UCIOJIB30BATh MMOCTABICHHBIE
U CaMOCTOSATETHHO C(OPMYyIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHHUSI HAOIIOJaTh 32 XOAOM
mporecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro  pe3yibTaT, (OpMyIHpOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JIOCTOBEPHOCTH PE3YIHTATOB MUCCIICIOBAHNUSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHON
NESATETLHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3ajlad, NPUMEHEHUIO Pa3InIHBIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ naopmanuei:

OpUEHTHUPOBATHCA B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJISIpHAsT JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHanmu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



GbopMyIUpPOBATH 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OIIPEIEIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMAaJbHYIO  (HOpMy  TMpeAcTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHbIe ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPbI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MPeoOpazoBbIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHue YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeéMOM TEMBI B X0Ji€ JUaiora u/mim
JTUCKYCCUHW,  BBICKa3bIBaTh  HjaeH, (GOPMYIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

BBICTYNIATh C TPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU ACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIHHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHIIOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, peaan3alui yI4eOHOTO MPOeKTa U (POPMYIUPOBATH BBHIBOJIBI
M0 pe3ysibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHMS TO3UIIMA B
X0J1€ 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

OgyaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBIISATH CBOIO TO3HABATEIbHYIO
NeSATeIbHOCTh, Ompenelisis e€¢ Ienu W 3ajJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii ajroput™M JCHCTBUM mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATENIbCKUX 3ajad, BbhIOMpaTh Hauboliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C YYETOM IOJYUYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CAaMOOIICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

11 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUNA: O XUMHYECKOM COCTaBJSIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XHMHUU B TIO3HAHUU SIBICHUU



opuponbl, B (HOPMHpPOBAHMM MBIIUIEHUS H  KyJbTypbl JHYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUs MPAKTUYECKUX 3a7a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOILUEHHWS K CBOEMY 3J0POBBIO U MPHUPOIHOU
cpene;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HaHMM, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATaloIIMe MOHATUA (XMMHYECKUW BJIEMEHT, aToM, M30ToN, s-, p-, d-
AIIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJEKYyJia, MOJIb, MOJIAPHBIH OOBEM,
BaJIEHTHOCTh, IEKTPOOTPULATEIbHOCTb, CTEIIEHb OKUCIIEHUS, XUMUYECKasl CBS3b
(KOBaJIEHTHas1, HOHHAs!, METAJUIMYECKasl, BOAOPOIHAs ), KPUCTAININYECKas PEIIETKA,
TUIIBl  XUMHUYECKUX  PEAKIUI, pPACTBOP, JJIEKTPOJUTHI, HEIJIEKTPOJIMTHI,
NIEKTPOJIUTUYECKAS JUCCOLMALMSA, OKHUCIUTENb, BOCCTAaHOBHUTENb, CKOPOCTH
XUMHUYECKOM pEaKkUUHd, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHUs
AJIEKTPOJIUTHYECKONW AWCCOUMALUM, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHUsl MACChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpaIlCHUS] SHEPTUU
IpU XUMUYECKHX PEAKLUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XWMHH,
MHUPOBO33PEHUYECKNE 3HAHUA, JIEKAUIME B OCHOBE NMOHUMAHUS NPUYMHHOCTH W
CUCTEMHOCTH XMUMHYECKHX SIBICHUH, (PAKTOJIOTHUYECKHE CBEIEHUS O CBOMCTBaX,
COCTaBE, MOJIyYEeHUH U 0€30MaCHOM MCHOJIb30BAHUM BAKHEUIINX HEOPTaHUYECKUX
BEILECTB B OBITY U IPAKTUYECKOH IESITEIbHOCTH YEJIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTepHbIE NPU3HAKU TOHSATH,
yCTaHAaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPHU
ONMCAHNUU HEOPTAHUYECKUX BEILECTB U UX MPEBPAICHUN;

c(OpPMUPOBAHHOCTh YMEHHUM HCIOJB30BaTh XUMUYECKYH0 CHMBOJMKY JJIs
cocrtaBiieHUs: (OpMyJl BELIECTB W YpPAaBHEHUH XMMHMUYECKHUX  PEaKLMM,
cucrteMatnyeckyro HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJEKHCIbIA ras, aMMHak, TamiéHas
U3BECTb, HETALIEHAs! U3BECTh, INTHEBAsA COJA, IUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OIPENEIATh BAJICHTHOCTh U CTENEHb OKUCIIECHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKasi, BOJAOPOJIHASI) B COCIUHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJISpHAasi,
MOHHAs, METAJUIMYECKasA), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKUX
COCTUHCHM;

c(hOpMUPOBAHHOCTh yMEHUHI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHUYECKUX BEIIECTB MO MX COCTaBy K OMNpeAeNEHHOMY Kiaccy/Tpymie
COEIMHEHUI (MPOCTHIE BELIECTBA — METAUIBI U HEMETAJUIbl, OKCHU/Ibl, OCHOBAHHUS,
KHCJIOThI, aM()OTEPHBIE TUAPOKCUBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI MEPUOAUIECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIbHYIO
¥ IPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJeMeHTOB |—4 mnepuonoB Ilepuonnueckoii cuUCTEMBI
xumudeckux 3meMmentoB JI. M. MennmeneeBa, MCHoyib3ysl MOHATHS «S-, p-, d-
AIEKTPOHHBIE opOuTanm, «IHEPreTUYECKHE YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB M UX COCIUHEHHI
10 TIEpUOIaM | rpyrmaM lleppoanyeckon CUCTEMbI XUMUYECKUX 31eMeHTOB JI. U.
Menaeneena;

c(hOpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XAMHUYECKHME CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYILIECTBOBAHUE T€HETHUYECKOM CBS3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUI;

c(hOpMUPOBAHHOCTh yMEHHUS KIIACCU(PHUIIMPOBATH XUMUUYECKHE PEAKIIMH I10
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEArvpyrolluX BeEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKWCJICHHUS 3JIEMEHTOB, 0OPaTMMOCTH
peaKIMy, YYacTHIO KaTajau3aropa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHMS PEAKIMA Pa3TUYHBIX
THUTIOB, TTOJHBIC U COKPAIIEHHBIC YPABHEHHS PEAKIIM HOHHOTO 0OMEHa, yUHUThIBAs
YCJIOBHS, ITPX KOTOPBIX 3TU PEAKLIUHA UAYT 10 KOHLA,

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUECTBEHHBII COCTAaB pPAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh yMEHUH  PACKPBIBATh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMM MOCPECTBOM COCTABJIEHUS AJEKTPOHHOrO OallaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCHMOCTh CKOPOCTH XUMUYECKON
peakiuu OT Pa3INIHBIX (PAKTOPOB; XapaKTEeP CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS
B 3aBUCUMOCTH OT BHElIHero Bo3aenctus (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMMHUYECKHE IPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHS] CEPHOM KHUCIOTHI, aMMHaKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUNA 00 OOMWX HAyYHBIX MPUHIIAIAX U
HKOJIOTHYECKUX MPOOIEMaxX XHMHUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHS C HCIOJb30BaHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILECHUN ra3oB
IpU XMMHYECKUX PEaKIUSIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIONIUX B PEaKIUU



BEIIECTB, TEIJIOBOrO 3(p(dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BELLECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUM COOMIOAATH MpaBUIIa MOIb30BAHUS XUMUYECKON
MOCy/IoOl U J1TabOpaTOpHBIM OOOpPYJOBAaHHMEM, a TaKXKe IMpaBwiia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKLUMSIMHU MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKHUX OMbBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W BBIMIONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3joKEeHUE MEepPOKCHIa BOAOPOAA B MPUCYTCTBUM KaTalW3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBIO YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuuu MOHHOTO OOMEHa, KaueCTBEHHbIE peakluu Ha cylbdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCHEPUMEHTAIBHBIX 3aJa4 IO
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPAaBWIAMH TEXHUKU
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYyI0BaHUEM,
IOPEJCTaBIsATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX DPEAKIMI U (OpMYyIMPOBATHh BBIBOJBI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUECKH aHAIU3UPOBATh XHUMHYECKYIO
uH(poOpMaIMIO, TMOJIY4YaeMyl U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
KOMMYHUKaIu, THTepHET U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  COOMIOAATh  MpaBWIa  DKOJOTHYECKU
1[€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUsI CBOErO 3J0pPOBbS MU OKpYKAIOIIEH MNPUPOAHON Cpeibl, OCO3HABATH
OMacHOCTb BO3JICHCTBUA HA KUBbIE OPraHU3MbI ONPEACIIEHHBIX BEUIECTB, TIOHUMAs
cvpicn mokazarens [IJIK, moscHATh Ha mnpumepax crnocoObl YMEHBIIECHUS W
IPENOTBPALIEHUS X BPEIHOTO BO3CHCTBHS HA OPraHU3M YEJIOBEKA,

JUIsi 00ydYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUS OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAaHUS BEIIECTB U
XUMHYECKUX SBJICHUIM;

JUIS CIETBIX M CHAa0OBUAAIIMX OOYyYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anmucn XUMHYEeCKUX

bopmy!.






TEMATHUYECKOE IINTAHUPOBAHUE
11 KIIACC

KouunyecTBo 4acos DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbI Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl

Tema 1. PacueTsl o xumudeckum hopMyiaM U 12 0 0 https://www.resh.edu.ru/
YPaBHEHUSM XUMHUUYECKUX PEAKLIHM
Tema 2. CTpoeHue aToMa U CTPOEHHUE BEIIECTBA 3 0 0 https://www.resh.edu.ru/
Tema 3. XuMudeckue peakuuu 8 0 0 https://www.resh.edu.ru/
Tema 4. Heopranuueckasi XuMusl 4 0 0 https://www.resh.edu.ru/
Tema 5. Opranuueckast XUMHs 4 0 0 https://www.resh.edu.ru/
Tema 6.OkcriepuMeHTaIbHbIE OCHOBBI XUMHH 2 0 2 https://www.resh.edu.ru/
[ToBTOpEHUE 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 2



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

11 KIIACC
Ne KoaunuecTBo 4acos DJIeKTPOHHbIE
Kontpoar  Ilpaktuyec  UHQPPOBBIE
Tema ypoka Bee p p dp
n/ HbIE Kue 00pa3oBaTeibH
ro
n padoThHI padoThI ble pecypehl
HaxoxeHne MOIeKyJIsIpHOM MaccChl BELIECTB. PacyeT MacCOBOM J10JIM DJIEMEHTa B https://www.resh.e

BEIIECTBE.

du.ru/

Pacuer maccoBoii 1011 TpoAyKTa B CMECU. BhIunciieHne MaccoBOW 1011
BEILECTBA B paCTBOPE.

https://www.resh.e
du.ru/

PacueThl 00bEMHBIX OTHOLIEHUIH ra30B IIpU XUMHUYCCKUX PCAKIIHAX.

https://www.resh.e
du.ru/

PacuerHble 3a1a4n MO ypaBHEHUIO XUMHUECKUX PEAKIMK (110 M3BECTHOM
Macce)

https://www.resh.e
du.ru/

PacueTHble 331241 10 YPaBHEHUIO XUMHUYECKHX PEaKIUi (110 H3BECTHOMY
00BemMy)

https://www.resh.e
du.ru/

Pacuets! TemioBoro adexra peakum.

https://www.resh.e
du.ru/

Pacuetsl MaccoBo#t 101 TPOAYKTa peaklUu OT TEOPETUUECKH BO3ZMOKHOTO.

https://www.resh.e
du.ru/

Pacuersl 00BeMHOM OTIM MPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOKHOTO.

Pacuer macchl, KoJIMuecTBa BeIIeCTBa MPOAYKTa PEAKIIUHU, €CITH OTHO

https://www.resh.e



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

BELLIECTBO JAHO B U30BITKE.

Pacuer macchl, 00beMa IPOAYKTA PEAKIIUH, €CITU OJTHO BEHISCTBO JaHO B
U30BITKE.

https://www.resh.e

10
du.ru/
1 Pacuer Macchl ¥ KOJIMUECTBA BEIIECTBA MPOAYKTA PEAKLUHU, ECIIU OHO
BELIECTBO AAHO C IPUMECIMU
Pacuer maccel n 00beMa POTyKTa PEaKIMU, €CIH OJTHO BELIECTBO JAHO C
|2 TpEMecsMu. https://www.resh.e
du.ru/
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB.
13
THUIIBI XUMUYECKOU CBSI3HU.
14
THUIIBI KPUCTAININYECKUX PELIETOK. https://www.resh.c
15 : resh.
du.ru/
Knaccudukanmss XuMrUUeCKuX peakiiuii.
16
CkopocTh XMMHYECKOW peakiuy. Pemenue 3anayq. https://www.resh.e
17
du.ru/
OOpaTuMOCTh XMMUYECKOH peakui. XMMHYECKOE PaBHOBECHE U CITOCOObI
1§ | €rO CMeleHus. https://www.resh.e
du.ru/
Teopus 3JIEKTPOIUTUIECKON TUCCOLMALIUY. https://www.resh.e
19 : resh.

du.ru/



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

Peakuuu vonHoro ooOmena.

https://www.resh.e

20 du.ru/
I'maposnus. https://www.resh.e
21
du.ru/
22 OKHCIUTEIBHO — BOCCTAHOBUTEIBHBIE PEAKIIMH.
- DIEKTPOIH3. https://www.resh.e
du.ru/
XUMHUYECKUE CBOWCTBA MPOCTHIX BELIECTB — METAJIOB. https://www.resh.e
24 du.ru/
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB. https://www.resh.e
25
du.ru/
XUMHUYECKUE CBOMCTBA OKCUAOB, THAPOKCHUIOB. https://www.resh.e
26
du.ru/
Pemenue nenoyek ypaBHEHU XUMUYECKUX PEAKLINN. https://www.resh.e
27 du.ru/
XUMHUYECKUE CBOMCTBA yIIIEBOJAOPOIOB. https://www.resh.e
28 du.ru/
XHUMHYECKUE CBOMCTBA CITUPTOB, (PEHOJIOB
29
XHUMHUYECKHE CBOMCTBA aJIbJAETUI0B U KUCIIOT. https://www.resh.e
30 du.ru/
Pemenue nenoyek ypaBHEHU XUMUYECKUX PEAKLINM. https://www.resh.e
31

du.ru/



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
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https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/

KauecTBeHHEIC PCaKku Ha HCOPIraHNYICCKHEC BCIICCTBA U MOHBLIL.

https://www.resh.e

32 I du.ru/
KauecTBeHHBIE pEaKIUU HA OPraHUYECKUE BEIIECTBA https://www.resh.e
33 1 du.ru/
https://www.resh.e
34  TloBropeHue 1 duru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/
https://www.resh.edu.ru/




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumws, 11 xnace/ Pymsutuc I'.E., ®enpaman @.1°. "u3gaTenbpcTBO

"IIpocBemienue"

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YYUTEJIA

[IpenogaBanme ecTeCTBEHHO-HAYUYHBIX IPEIMETOB B YCIOBUAX OOHOBIICHUS
conmepxanus obmero oopazopanus.: metonuueckoe nmocooue/Ilentun A.1O.,
3arpannunas H.A., Hukumosa E.. u np.

Cucrema OLEHKH TIOCTUKEHUH TUIAHUPYEMBIX ITPEAMETHBIX PE3yJIbTaTOB
OCBOEHHMS yueOHoro npeamMera "Xumus'": METOJUYECKUE PEKOMEHIaIuu /
Kasepuna A.A., Cuactuna M.T".

Xumus. unaktnyeckuit matepuan. 10-11 kmaccrr: yuebHoe nocobue ass

o011e00pa3oBaTenbHBIX OpraHu3anuii: 6a3oBelid ypoBeHs/ A.M.Panenkuii

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://www.resh.edu.ru/






