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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpEHEro 00111ero o0pazoBaHus pa3paboTaHa Ha
ocHoBe @DenepanpHoro 3axkoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit ®Denepanuu», TpeOOBaHUNM K pe3yibTaTaM OCBOeHHUs (enepanbHOU
oOpa3oBaTenpHON TporpaMMbl  cpemHero obmiero ooOpazoanus (DPOIT COO),
MpeAcTaBiIeHHBIX B DeneparbHOM TOCYJapCTBEHHOM 00pa30BaTEILHOM CTaHAApPTE
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus Y4eOHOro ImnpeameTa «XuUMUS» B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoii deaepaiiuu, peanu3yrONuX OCHOBHbIC
oOpa3oBareNbHbIE MPOTrpaMMbl, M OCHOBHBIX MOJOXEeHUU «CTpaTeruu pa3BUTHUS
Bocriutanusi B Poccuiickoit ®enepanmu Ha tniepuon ao 2025 roma» (Pacmopsikenue
[IpaButensctBa P ot 29.05. 2015 Ne 996 - p.) u ¢ yuerom paboyeil mporpamMmbl
Bocniutanuss MOBY COIII c. Huxxnee bobuno.

OcCHOBY MOJX0JIOB K pa3pabOTKe MpOrpaMMBbl M0 XMMHUHU, K OMPEICICHUIO 00IIeiH
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUSA U PA3BUTHUSL OOYyYarOUIUXCS CPEICTBAMH y4yeOHOTO
npeameta «Xumus» g 10-11  kimaccoB Ha 06a30BOM  ypOBHE  COCTaBUIIU
koHnentyaipHbie TosiokeHuss PIOC COO o B3auMOOOYCIOBICHHOCTH IICNIEH,
COJICpKaHMs, PeE3yJIbTaTOB OOydeHHs] U TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMHuueckoe o0pa3oBaHUE, MOJydaeMoOe BBIITYCKHUKaMH 00Ie00pa3oBaTebHON
OpraHu3alliu, SIBIISETCA HEOTHhEMJIEMOM YacThi0 MX O00pa30BaHHOCTH. OHO CIIyXKHUT
3aBEpIIAIONIUM D3TAallOM peaih3alldd Ha COOTBETCTBYIOIIEM €My Oa30BOM YpOBHE
KJIFOYEBBIX I[EHHOCTEU, MPUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOro OOpa3OBaHUS.
OTH LIEHHOCTU KaCarOTCs MO3HAHUS 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUSI MUPOBO33PEHUS
1 OOIIeH KyJIbTyphbl YEJIOBEKA, a TAKXKE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBbI0 W TMPUPOAHON cpene. Peamusyercs xumuueckoe oOpa3zoBaHUE
oOyyJaroImuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTO
npeaMera « XuMus», COAEpKaHUe U MOCTPOEHUE KOTOPOTO OIpeJeeHbl B Mporpamme
M0 XUMHUU C y4€TOM CcHelUPUKN HAYKU XUMHUH, €€ 3HAaYCHUS B MIO3HAHUH TPUPOJIBI U B
MaTepUaIbHOW >KM3HU OOIIECTBA, a TaKXKe C YYETOM OONIMX IeJied W MPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHEro oOIero oopa3oBaHus
B Poccuiickoit @enepannu.

XUMHUSI KaK DJEMEHT CHUCTEeMbl €CTECTBEHHBIX HAyK HIrpaeT ocoO0yi pojib B
COBPEMEHHOM IIMBMIIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepualbHON KyJbTypbl. OHa
BHOCUT CBOW BKJaJ B (OPMHUPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHUE I1ICJIOCTHOTO TIPEACTABICHUSI 00 OKpYXKAIIIEeM MHPE KakKk O €IUHCTBE
MPUPOJBl W 4YeJIOBEKa, KOTOpoe QOopMHpyeTCs B XUMUM Ha OCHOBE MOHHMAaHUS
BEIIIECTBEHHOI'O COCTaBa OKPYXKAIOIIErO0 MHpPA, OCO3HAHUS B3aUMOCBSI3H MEXKITY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUS.



TecHo B3aMMOJACHCTBYSL C JAPYrMMU €CTECTBEHHBIMU HAyKamH, XHMHS cTajia
HEOTHEMJIEMOM YacTbl0O MHPOBON KYJIBTYPbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa M JKU3HH Kaxaoro wieHa oOmiectBa. COBpeMEHHas XUMHUS Kak Hayka
co3ujaTeNbHasl, KaKk HayKa BHICOKUX TEXHOJIOTHUI HAMpaBlieHa HA PElICHUE II00aIbHBIX
npo0jiieM YCTOWYMBOTO pPa3BUTHSL 4YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTreTUYECKOMH,
MTUIIEBOH, SKOJIOTHUECKONU 0€30MaCHOCTH ¥ OXPAHBI 37TOPOBbSL.

B coorBerctBUM ¢ OOmIMMH TENIMH W TPHUHLUIAMH CpPeIHEro oOIIero
oOpa3oBanusi cojepxkanue npeamera «Xumus» (10-11 kmaccwl, 6a30BbI ypOBEHBb
U3YYCHHS]) OPHUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jaronuxcsi, HeOOXOUMYI0 UM JUIsl BRIPAOOTKH MHPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKJIIOUEHHUS B KU3Hb COIMYMa, MPOJOJDKEHUS 00pa30BaHUS B PA3IUYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  mpeamMeTa  «XUMUsD» — SBISAIOTCS  0a30BbIe  Kypchl  —
«Oprannyeckas xumusi» U «OOmass W HeopraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYyKH: CUCTEMa
3HAHUW MO HEOPTraHUYeCKON XUMHUM (C BKJIIOUYCHHMEM 3HAHUW M3 OOIIEeH XUMHUHU) U
OpraHndeckon xumMun. DOpMHpPOBAHME JAHHOM CHCTEMBI 3HAHUM IIPU HU3YYECHUU
npeaMera 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT0oOpa3usi BELIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» copmMupoBaHa B MporpaMme [0 XHMHH Ha OCHOBE
CUCTEMHOTI'0 IOJIX0Ja K M3YYEHHIO YYEOHOro MaTepuasa U 00yciIOBJI€Ha UCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMPEJEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
Kypce OpraHM4ecKOl XHMMHHU BELIECTBAa pacCMaTPUBAIOTCS HA YPOBHE KJIACCUUYECKOU
TEOPHUH CTPOEHUSI OPraHUYECKUX COCIUMHEHHUM, a TAaKKE€ Ha YPOBHE CTEPEOXUMHUYECKHUX
U DJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemiecTB. CBeleHHS 00 M3y4aeMblX B
Kypce BEILleCTBaX Jal0TCs B Pa3BUTHH — OT YIJIEBOJOPOIOB JIO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COE€IMHEHHU. B Kypce OpraHM4eckom XUMHM TOJY4YalOT pPa3BUTHUE
chopMUpOBaHHBIE Ha YpPOBHE OCHOBHOIO OOIINEro 0Opa30BaHUsSl IEPBOHAYAIIbHbBIC
MPEACTABICHUS] O XMMHYECKOM CBS3M, KIACCU(DPHUKAIMOHHBIX NpPH3HAKAX BEILIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUU.

[lon HOBBIM yrjaom 3peHHss B mpeaMere «Xumus» 0a30BOro  YpOBHS
paccMaTpuBaeTCs M3y4YEHHBII Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
TEOPETHUYECKUI MaTepuan U (aKTOJOTUYECKHUE CBEACHHUS O BEIIECTBAX U XMMUYECKOU
peakuuu. Tak, B 4YacTHOocTH, B Kypce «OOmass W HeEOpraHuyeckas XuMUs»
0Oy4aroluMcsl MPEIOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUYEHHE MEPUOJUUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTHYECKUX TMO3UIMM, IIy0XKe IOHATH
HUCTOPUYECKOE W3MEHEeHHE (QYHKIMA JTOro 3akoHa — OT oboOmatomend 10
OOBSICHSIFOIICH U TIPOTHO3UPYIOIICH.



Enunas cucrema 3HaHMM O BAXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAaX M TPHUMEHEHUH, & TaKXKE€ O XUMHUYECKHX PEAKUHSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX NPOTEKaHus JonosHsercs B Kypcax 10 m 11 kmaccoB snemeHnTamu
COJIEpKaHMS, UMEIOIIMMU KYJIbTYPOJOTMYECKAN U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMHUU C JIPYTUMU HAyKaMH, PACKpPbIBAIOT €&
poJib B TO3HABATEIBLHONM W MPAKTHUUYECKON AESATEILHOCTH YEJIOBEKA, CIIOCOOCTBYIOT
BOCIIMUTAHUIO YBa)XXEHUS K IMPOIECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTUUYECKUX
NPWIOKEHU XUMHUHU, MOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOILECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHBATH
UHGOPMAITUIO U IPUMEHATH €€ JIJISl MOMOJHEHUS 3HAaHUH, PEIICHUS] UHTEIUICKTYaIbHBIX
U DKCIIEPUMEHTAIBHBIX HMCCIICIOBATEIBCKUX 3amad. B 1memom coaepkaHue ydeOHOTO
npeaMera «XuMUs» JaHHOTO YPOBHSI M3YyUEHHS OPUEHTHUPOBAHO Ha ()OPMUPOBAHUE Y
0oOy4Jaronuxcsi MUPOBO33PEHUYECKON OCHOBBI JJisi MOHMMaHUA (GuiIocoPckux uaeH,
TAKUX KaK: MaTepUaJbHOE E€IUHCTBO HEOPraHUYECKOr0 M OPraHUYeCKOro MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOEHUEM, II03HABAEMOCTH
MPUPOJHBIX SIBICHUN MYyTEM IKCIEPUMEHTA U PEIICHUS MTPOTUBOPEUNI MEXKTY HOBBIMU
(akTaMl U TEOPETUYECKUMHU MPEANOChUIKAMU, OCO3HAHME POJM XUMHUU B PEIICHUU
AKOJIOTUYECKUX TPoOJieM, a Takke MpoOJieM COEPEKEHUSI IHEPreTHUECKUX PECypCOB,
CBhIPbs, CO3aHUsI HOBBIX TEXHOJIOTUM U MAaTEPUAIIOB.

B nnane pemnienus 3amay BOCIHUTAHUS, PA3BUTUSI U COIMATU3AIMU 00YUYaIOIIUXCS
MPUHATBIE MPOrpaMMON MO XUMHUHM MOAXOJbl K ONPEACICHUIO COACPXKAHUS U
MOCTPOEHUSI TIPEJAMETa MPEeayCMAaTPUBAIOT (OPMUPOBAHUE YHUBEPCAIBHBIX YUEOHBIX
NEUCTBUN, uMEIMUX 0a30BO€ 3HAYCHUE I PA3IUYHBIX BHUIOB JCSITEIBHOCTH:
perieHus: mpooOsieM, MOucKa, aHamu3a U 00paboTKM MHOOpPMAIUU, HEOOXOIUMBIX JIJIs
MPUOOPETEHUsS  OMbITAa  MPAKTUUYECKOM UM HMCCIEAOBATEIBCKOM  JIESITEIBHOCTH,
3aHUMAIOIIEH BAXKHOE MECTO B ITIO3HAHUM XUMUU.

B npaktuke mnpenojaBaHus XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, TaK U Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMSs, NPH OINpeaSICHUN
COAEPKATEIIbHOM  XAPAKTEPUCTUKU ILEJIEH HW3Yy4YECHUsS TMPEeIAMETa HaNpaBICHUEM
MEPBOCTEIICHHON 3HAYUMOCTH TPAJAUIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKM Kak o00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. C
METOJAUYECKOM TOYKHA 3PEHHUS] TAKOM NOAXOA K ONPEACICHHUIO LEJNEH W3y4YeHUs
MpeIMETA SABJISICTCS BIIOJHE ONPABIAHHBIM.

CornacHO JaHHOM TOYKE 3pE€HUS TJIaBHBIMU IEIAMU M3YYCHUS IIpeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (dopMUpPOBaHHE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BOXKHEUIECH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpPA, B OCHOBE KOTOPOM JIeKAT KIOUYEBBIC
MOHATHUS, GyHIAMEHTAJIbHBIE 3aKOHBI M TEOPUH XUMUHU, OCBOCHHUE SI3bIKa HAYKH,



YCBOCHUE u MOHUMAaHUE CYIIHOCTH JOCTYTHBIX 000011eHN ]
MHPOBO33PEHYECKOI0 XapaKkTepa, O3HAKOMJIEHHME C HCTOPHEN HMX pa3BUTUS U
CTaHOBJICHHS;

e (QopMupoBaHuE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX IO3HAHUSA
BEIIECTB M XUMHUYECKUX PEaKIMid, HEOOXOIUMBIX I MPUOOPETeHHs] YMEHUU
OPHEHTHUPOBATLCSA B MUPE BEIIECTB U XUMHYCCKUX SBIICHUM, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB JIEATENLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
00BSCHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOMIOACHUEM MTPaBUIT 0€301aCHOTO
oOpalieHus ¢ BellecTBaMu.

Hapsiny ¢ »Tum, coaepkareibHas XapakTEpPUCTHKA LENe W 3a7ad U3y4EeHHs
npeaMeTa B mporpaMMe Mo XUMHHU YTOUYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUU C
HOBBIMU TIPHOPUTETAMU B CHCTEME CpelHero oOmiero oopaszoBanus. CeromHs B
MPEMNoJIaBaHUM XUMHHM B OOJBIICH CTENEHU OTHAETCS MPEANOYTEHUE MPAKTUUYECKON
KOMIIOHEHTE COJAEpKaHUsI 00yUYeHHs, OpPUCHTUPOBAHHON Ha MOJTOTOBKY BBHIITYCKHHUKA
00111e00pa30BaTeIbHON  OpraHM3alliy, BIAJCIONIEr0 HE Ha0OpOM 3HaHWH, a
(YHKIIMOHATBLHOM TPAMOTHOCTBIO, TO €CTh CHOCO0aMM M YMEHUSMH aKTHUBHOTO
MOJIyYCHUS 3HAHUW U MMPUMEHEHHUS UX B PEAIbHON JKU3HU JIJISl PEIICHUS PAKTUYECKUX
3ajad.

B cBs3m ¢ 3TUM mpu M3y4YEHUHU TIPEAMETa «XHUMHS» JTOMUHHUPYIOIIEEe 3HAUCHHEC
MpUOOPETAIOT TaKUE LETU U 3aJa4H, KaK:

ajganTanys 0oO0ydJarouuxcsi K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(hopMHUpPOBaHNE MHTEIUICKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAIIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

(dopMHpoBaHrEe y OOYyYAIOMIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH),
MMEIOIINX YHUBEPCATIbHOE 3HAYEHUE I PA3IUYHbIX BUJIOB JEATEILHOCTH: PEIICHUS
npoOjeM, TMOUCKa, aHaidu3a W 00padoTku uWHGOpMAIMH, HEOOXOAUMBIX IS
MPUOOPETEHUST OMbITA JESITEIHLHOCTH, KOTOpash 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHUU
XUMHUH, a TakXke UId OLUEHKU C MO3UMLUMN SKOJOTMYECKOM Oe30MacHOCTH XapakrTepa
BJIMSIHUSL BEIIECTB M XMUMHUYECKHX IPOIIECCOB Ha OPTaHU3M 4YeJOBEKa W MPUPOIHYIO
cpeny;,

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX ¢ TBOPYECKUX
CIIOCOOHOCTEN O00YyYarolUXCsi: CHOCOOHOCTH CaMOCTOSITENIbBHO MPHUOOPETaTh HOBBIE
3HaHUS MO XUMHHU B COOTBETCTBUM C KU3HCHHBIMHU TMOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpPEMEHHBbIC HMH(POPMAIMOHHBIE TEXHOJIOTHUU JUIsl TIOWCKAa W aHalnu3a Y4yeOHOU W
HayYHO-TIOMYJISIPHOM HH(POPMAITUK XUMUYECKOTO COJIEPKAHUS;

dbopMHupoBaHrE U Pa3BUTHE Yy OOYYAIONIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHUS, HaO0JI01aTeTbHOCTH, COOPAHHOCTH, AKKYypaTHOCTH, KOTOpPbIEé OCOOEHHO



HEOOXOAWMBI, B YACTHOCTH, MPU IUIAHUPOBAHWH W TMPOBEIACHUU XHUMHYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy  OOydaromuxcsi  yOSKIEHHOCTH B  TYMaHUCTHYECKOMN
HANPaBJICHHOCTH XHUMHH, €€ BaXXKHOM pOJM B PEIICHUH TIO0OAIBHBIX MpodsieM
pPalMOHAIIBHOTO TMPUPOAOIOIb30BaHUS, TOMOJHEHUSI HYHEPreTUYECKUX PECypcoB U
COXpPAaHEHUS TMPUPOJHOTO PABHOBECUS, OCO3HAHHUS HEOOXOJUMOCTH OEpeKHOTO
OTHOIIIEHUS K TPUPOAE U CBOEMY 3J0pPOBBIO, a TaKXke MPUOOPETEHUsI OIbITa
UCIIOJIb30BAHUSl TIONYYCHHBIX 3HAHUW JJIs TPUHSITHS TPAMOTHBIX pEHICHU B
CUTYaIIMSIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeOHOM miaHe cpenHero oOiero oOpa3oBaHMs MpeAMET «XuMus» 0a30BOTo
YPOBHSI BXOJUT B COCTaB MpeaAMeTHOM 00nacTn « EcTecTBeHHO-HAyYHBIE TIPEIMETHI.

OOmiee yucino 4acoB, OTBEACHHBIX MJIsi M3YYEHHsS XMMHUU, Ha 0a30BOM YpOBHE
cpeaHero odiiero odpazoBaHus, cocTaBiseT 68 yacos: B 10 kmacce — 34 4daca (1 yac B
Henento), B 11 kimacce — 34 yaca (1 yac B Hezieno).



COAEPXKXAHUE OBYUYEHUA

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpesiesieHus] dJICKTPOHOB MO OpOUTAIAM B aTomax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpPUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xumudeckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U TEepUuoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBS3b. BHAbI XUMHUYECKOW CBS3H
(KoBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeiii). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBast 107151 BelecTBa B pacTBOPE.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peakuusa. Kimaccupukanuss XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OPraHUYECKON XHMMHH. 3aKOH COXPAaHEHUsS MAcChl BEIIECTB,
3aKOH COXPAHECHUS U MPEBPAILICHUS SHEPTUM TPU XUMUUYECKUX PEAKILIMSX.

CKOpOCTh peakliu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHUYECKOE paBHOBecHE. @DaKTOpbI, BIMAKOIIME HA COCTOSHHUE
xuMudeckoro pasHoBecus. [Ipunnumn Jle [larense.

Dnextponutnyeckas nuccornuanus. CuibHbIC U clladbie dneKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIas, HEUTpAJIbHAs, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMHCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHHE MEPOKCHIA
BOJIOPO/ia B MPUCYTCTBUM KAaTAJIM3AaTOpa, ONPEACICHUE CPEIbl paCTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOU pEeaKIIm.

Pacuérurle 3amaun.

PacyéTtel 1O ypaBHEHMSM XMMHUYECKHUX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM ITOHATHUS «MACCOBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxxenue HemeraiuioB B llepuoauueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
du3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOINMS HEMETAIOB (HA MpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprMeHEHNE BAKHENIIIMX HEMETAIUIOB U X COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucreMe XMMHUECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME€/Ib) U UX COCTUHECHUMH.

OO6mue crocoObl momydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HUS BEIIECTB M HX NPEBPALICHUN:
M3YYEHHUE KOJUICKIIMU «MeTallibl U CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIICHUE
HKCIIEPUMEHTAILHBIX 3aja4, HAOJIOJEHWE U OIKUCAHUE JIEMOHCTPAI[MOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT Y IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHrble 3amaun.

Pacuétel macchl BemiecTBa wiM 00BbEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OHO
13 BEILIECTB UMEET MPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHLHUIAX M[POMBIILIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAaHOMATEpHUasbl, OPraHUYECKUE MU MUHEPAIbHbIC
yao0peHus.

XuMHST U 3I0pPOBBE YEIIOBEKA: MPABHUJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHUM oOOlmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kjacce OCyIlIeCTBIETCA YEPE3 UCIIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TakKk W TIOHSATUN, SBISIIOLIUXCS
CUCTEMHBIMU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mMe ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, TMepPUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusuka: MaTepus, SHEPTHs, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHULIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE HCKOMAeMbI€, TOTLIIMBO,
peECYpCHI.

TexHomorusi: XMMHYECKasi MPOMBIIUIEHHOCTb, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IMPOU3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTHYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IMpenaparoB, ITPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHUaOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUsI SIBISIETCS CUCTEMHO-IEATSIIbHOCTHBINA TTOAXO.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUUCKOW TpaXJaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JUYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKHU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIM4YKE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBUTh
eI U CTPOUTH )KU3HCHHBIE TIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAealaMUd POCCUHCKOTO TPaKJAHCKOro OOIEeCTBAa, MPUHATHIMU B OOILECTBE
HOpMaMU W TpaBWJIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M MPAKTUUYECKON JEeSATEILHOCTH
0Oy4Yaromuxcs 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIC B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTaBICHUS] O COLMAIBbHBIX HOpPMax M TpaBUJIaX MEXKIJIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHUKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOILECCY TBOpPYECTBA B 00OJACTH TEOPUU U MPAKTUYECKOIO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTATEIIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e UHPOpPMAIMU O MEPEOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCIEACTBUU 3THUX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEH 310poBOTO M 0Oe30macHoro oOpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

cCOOIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



UHTEpeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peanu3anuud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUSL TJIOOAIBHOIO XapakTepa 3KOJOTMYECKUX MpoOJeM, BIHSHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BPEI  OKPYXKAIOLIEH
NPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIICHUHU NpoOJIeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHHM JJIi  COBPEMEHHOMH
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0€e30IacCHOCTH, B PA3BUTUM MEAMIIMHBI, 00ECIEUEHUH YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: TMOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOAAIINX B HEM W3MECHECHUH, YMEHHUS JIe1aTh 000CHOBAHHBIC 3aKJIFOUYCHHUS Ha
OCHOBE HAay4YHbIX (AKTOB W UMEIONMXCA JJAHHBIX C IICJIBI0  TIOJydeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JCSATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHSI YICOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAy4YHOW KapTHHBI MHUpa U CHEeUU(PUKYy METOIOB TMO3HAHUA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NEeWCTBHS (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC yYCOHBIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHBIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpeAesaTh LEIU JEeITEeIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM W YCTAHABIMBATh WX B3aUMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpaTh OCHOBaHHUS M KPUTEPUH [UIS KJIacCHU(PHUKAIMU BEUIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MPUMEHSTH B MPOIECCE NMO3HAHUS, UCIIOJIb3yEMbI€ B XUMHUHM CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB M XHWMHYECKHX
pEaKLNii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ ungopmanmei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEITPOTUBOPEYHBOCTb;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: TpUMEHSATh MEXIpeAMeTHble ((pusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0pEeBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKJ1a€MOI T€MbI B XOJ€ IUaiora u/uiu
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMU MPU BINOJIHEHUN
XMUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUUECKON paboThl MO MCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
Xo7ie 00Cyk/1eHHs 1 0OMEHa MHEHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
NeATEIbHOCTh, Omnpenenss e€ Leau W 3aJadyd, KOHTPOJIMpPOBaTh U 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HUCCJIENIOBATENbCKUX 3ajad, BBIOMpaTh HamboJee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH Ha OCHOBE CaMOAHAIM3a
Y CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI
11 KITACC

[IpenMeTHble pe3ysbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XAMUS» OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABIICHHH: O XUMHYECKOM  COCTaBIISIONMICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBIICHUU



npupoasl, B (QOPMUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO M IPUPOTHOMN
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloIIre MOHATUSA (XMMHYECKHUU 3JIEMEHT, aToM, u3orom, S-, p-, d-
ANEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKAsl CBSI3b
(KoBaJIGHTHAs, MOHHAS, METATMYECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  PEAKIMH, PacTBOpP, DJIEKTPOJIUTHI, HEIIJICKTPOIUTHI,
ANEKTPOJIUTUYECKAST JIUCCOLUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUM W 3aKOHBI (TEOpus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3axkoH JI. M. Mennpeneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpPAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINIME B OCHOBE IOHUMAHUS NPUYUHHOCTH H
CUCTEMHOCTH XHWMMYECKUX SIBIICHUM, (PAKTOJOTMUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHNN BOKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUYCCKOU JICITCIPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISTH XapaKTEPHbIC MPU3HAKUA TOHSATUM,
YCTaHABIIMBATh WX B3aMMOCBSI3b, UCIIOJIb30BATH COOTBETCTBYIOIINE MOHATHS MPHU
ONMCAHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH0 CHMBOJIUKY JIJISI
cocTaBiieHus (OpMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarnyeckyro HomeHknarypy (IlUPAC) u TpuBnansHbie Ha3BaHUS OTACIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, TaméHas
W3BECTh, HETAIIEHAs] U3BECTh, TUThEBAs COAa, TUPHUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUM OINpPEJICSATh BaJICHTHOCTh M CTEIICHb OKUCIICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOUN
CBSI3U (KOBaJIEHTHAs, MOHHAsI, METAJUIMYECKasi, BOJIOPOJIHAS]) B COCIUHECHUSX, THUII
KPUCTAUTMYECKON peIIETKH KOHKPETHOTO BeIlleCTBA (aTOMHAas, MOJEKYJIspHasi,
HMOHHAas, METANIMYECKAs ), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACIEHHOMY KiacCy/TpyIre
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJJIBI M HEMETAJIJIbI, OKCHJIbI, OCHOBaHUSI,
KHCJIOTHI, aM(OTEepHBIE THAPOKCHUIBI, COJIH);



c(OpPMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI TIEPUOIUYECKOTO 3aKoHa [
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1-4 mnepuonoB Ilepuonnueckoil CcUCTEMBI
xumudeckux snemeHToB JI. M. MennueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKUE YPOBHIY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoaaM u rpynnam llepuoanueckoil cucteMbl XUMUYECKHUX 351eMeHTOB J]. 1.
Menneneena;

cOpMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh (OMUCHIBATh)  OOIIHE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPXKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBA3U MEXKIY HEOPraHWYECKUMU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHHS KIACCU(UIHMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3IHUUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO 0OMEHA, YYUThIBas
YCJIOBHS, ITPU KOTOPBIX ATH PEAKIIMU UAYT J0 KOHLA;

chOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPIKIAIOIINE
KAQ4ECTBEHHBIM COCTaB PAa3JIMYHBIX HEOPraHWYECKMX BELIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMM  pACKpbhIBaTh CYLUIHOCTb  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJIEHMsI 3JIEKTPOHHOIO OasiaHca
ATHUX PEaAKIUM;

c(OpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaklMy OT PA3IUYHBIX (PAKTOPOB; XapaKTEepP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aercTsus (npunuui Jle Hlarense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, aMMHAKA, a
TaKke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHLHUINAX WU
HKOJIOTHYECKUX MPOOIEeMax XMMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHUIN TPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIECHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B PEAKLUU



BEIIECTB, TEIJIOBOrO 3¢ (dekTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHSI MAacChI
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJIOM M J1TabopaTOpHBIM OOOPYJOBAaHUEM, a TaKXe MpaBWiIa OOpalleHus c
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIOJHEHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENICHHE Cpeabl PacTBOPOB BEHIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO
WHUKATOPa, BIMSHUE Pa3IU4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW peakIuu,
peakiuu MOHHOTO OOMEHAa, KAaueCTBEHHBbIE PEakiuu Ha cynbdar-, KapOOHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
TeMaMm «Metaiey U «HeMmeramib») B COOTBETCTBHM C MPaBWIAMH TEXHHUKHU
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AaAHAIM3HPOBATH XUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIK, THTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIIOJaTh  TpaBUJia  AKOJOTHYECKHU
1eIeco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEIOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

U1 00y4aroUIMXcs ¢ OrPaHUYEHHBIMH BO3MOKHOCTSIMHM 37I0POBbs: YMEHHE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIeNbIX M CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nms 3anucu XUMUYECKUX

dbopmy.



11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XUMUYECKHX 6 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 8 0 0
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 12 1 1
Hroro mo pazueny 26 1
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertamibl 12 0 1
2.2 Hemerannsl 18 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 4 1 0
BEIIECTB
Hroro no paszneny 34
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 8 0 0
Hroro 1o pasneny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 3




11 KITACC

KoaunuecTBO 4acoB

pax
Ne THYEC ara DJIeKTPOHHbIE U(PPOBHIE
Tema ypoxa KoHTposbH A P P
n/n Bcero KHe H3yUYeHHs o0pa3oBaTe/ibHbIE PeCYPChI
ble padoThI
pador
bl
XHUMUYECKUH AJIEMEHT. ATOM. 05 https://lesson.edu.ru/lesson/20b1df2e-
1-2 DnexTpoHHas KOHPUTYypaLus 2 0 0 07.09.2023 6ced-435b-b6dc-
aTOMOB R 5155d30a45fa?backUrl=%2F04%2F11
[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema
https://lesson.edu.ru/lesson/20b1df2e-
XUMHYECKUX 31eMeHTOB J[. U. 12-
3-4 M 2 0 0 14.09.2023 6ce4-435b-b6dc-
eHJIeNIeeBa, UX CBSI3b C .09.
A ’ g 5155d30a45fa?backUrl=%2F04%2F11
COBPEMEHHOM TEOpHUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUYECKHX DJIEMEHTOB H
HX COCIMHEHUH IO TPyNIIaM U 19 https://lesson.edu.ru/lesson/e7d48881-
5-6 nepuoaM. 3HaueHHe 2 0 0 91.09.2023 055d-49da-a49c-
MEPUOINIECKOTO 3aKOHA ¥ CUCTEMBI T 7375c3d033e9?backUrl=%2F04%2F11
XAMUYECKUX 3yemeHToB J[. 1.
MenpeneeBa B pa3BUTHU HAYKU
Ctpoenue BelecTBa. XUMHYECKast
P N B https://lesson.edu.ru/lesson/2859ec02-
CBSI3b, €€ BUJIbI; MCXaHU3MBbI 26-
7-8 5 . 2 0 0 98.09.2023 8ecd-4cd8-8531-
00pa30BaHMs KOBAJICHTHOMN CBS3H. .09.
P edad962608fb?backUrl=%2F04%2F11
Bonoponnas cBs3b
9-10 = BayeHTHOCTb. 2 0 0 03- https://lesson.edu.ru/lesson/12bfc348-



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe?backUrl=%2F04%2F11

DneKTpooTpUuLaTeaTbHOCTh. CTereHb 05.10.2023  007f-4796-bcda-

okucieHus. Bemectsa 180fc6b720fe?backUrl=%2F04%2F11

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO

CTpOCHHS

[ToHATHE O IUCTIEPCHBIX CUCTEMAX.

https://lesson.edu.ru/lesson/8ae38beb-

11- HctunHBIE U KOJIIOUAHBIE 10- C06f-4fae-9729-
12 pacrsopei. Maccosas non 12102023 5903100f9682backUrl=%2F04%2F11

BELIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
13- HEOPraHUYECKUX COCAVHEHUM. 17 https://lesson.edu.ru/lesson/a9c9able-
14 I'enernueckas cBs3b 10.10.2023 e387-4ffe-bcfb-

HEOPraHUYECKUX BEILECTB, aca9c7241b21?backUrl=%2F04%2F11

Pa3IMYHBIX KJIACCOB

KonTponsnas padora 1. https://lesson.edu.ru/lesson/c6c5af9a-
15 I'enernueckas CBS3b MEXKAY 24.10.2023 = 9645-4604-9834-

kiaccamu HC 59151d566a61?backUrl=%2F04%2F11

Knaccudukanus XumMuaeckux

PeAKitin B Hei)praHqucxon 1 https://lesson.edu.ru/lesson/75637222-
16- OpraHMYEeCcKOi XUMUU. 3aKOH 07-
17 COXPAaHEHHUS MACChI BEIIECTB; 3aKOH 09.10.2023 d397:4b12.810a.

cc7bca9e8a0c?backUrl=%2F04%2F11

COXpaHEeHHS U TPEBPAIICHUS

SHEPTUU MPU XUMUUYECKUX PEAKIIUAX
18- Cxopocts peakiu. O6paTiuMble 14- :;t;);/l/slsig;a?u.ru/Iesson/fchSdef-
19 peakuuu. XMMHUYECKOE paBHOBECHE 17.11.2023 86041b6036552backUrl=%2F04%2F11

[TpakTruyeckas padora Ne 1. https://lesson.edu.ru/lesson/0e41e568-
20 «BnusHue pa3nuyHbIX (aKTOPOB HA 21.11.2023  0a2b-4605-bb92-

CKOPOCTb XUMHUYECKOU PEAKLIUM 35d1ab69f9ba?backUrl=%2F04%2F11
21- DNEeKTPOMTHYECKAs TUCCOLUAIIHS. 23, 28- https://lesson.edu.ru/lesson/237cdb54-
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https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11

23 [ToHsITHE O BOIOPOHOM TOKa3aTeIIe 30.11.2023  2787-4817-8330-
(pH) pactBopa. Peakiiuu HOHHOTO 6e027b075645?backUrl=%2F04%2F11
obmeHa. 'uapoan3 opraHuuecKux u https://lesson.edu.ru/lesson/847d1752
HEOPraHUYECKUX BEIIECTB -151b-4501-8390-
£29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
23- OKHCIIUTENTbHO-BOCCTAHOBUTEIbHBIE 2805- b3d1b2eeb237?backUrl=%2F04%2F11
25 peakuuu. [lonarue o0 anexkTponuze 0 07.11.2023 https://lesson.edu.ru/lesson/32e5edc9-
pacIuiaBoB U PaCTBOPOB COJIeH cb82-4f4a-ad5e-
4f56bc7elded?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/9adf8229-
876b-4907-868e-
26 Kontposnbnas pabota mo pazaery 0 12 122023 1d43bf90855c?backUrl=%2F04%2F11
«TeopeTnueckne OCHOBBI XUMHUN» https://lesson.edu.ru/lesson/cc14f97b-
ada3-4ac9-al23-
dadc40973c6f?backUrl=%2F04%2F11
MerTaibl, UX MOJIOKEHHUE B https://lesson.edu.ru/lesson/5e33bc30-
Ilepunonnueckoii cucreme 805d-41fe-bf72-
27- XUMHYECKUX 3eMeHToB /l. U. 0 14- 860434f45f57?backUrl=%2F04%2F11
28 MeHneneeBa 1 0COOEHHOCTH 19.12.2023 https://lesson.edu.ru/lesson/a0d5bd16
cTpoeHust aroMoB. O01Me -683e-4ale-8073-
(hu3MYeCcKre CBONCTBAa METAJIIOB 70c604e9c862?backUrl=%2F04%2F11
99- CmiaBbl METaJLIOB. ) 21
30 BHGKTpOXthquCKHH psin 0 96.12.2023
HaIpsDKEHUH METaJlIOB
31- XUMHUYECKHE CBOMCTBA BAXKHEUILINX 0 28- https://lesson.edu.ru/lesson/a0d5bd16
32 METaJJIOB (HATPUA, Kaluil, KLU, 09.12.2023 -683e-4ale-8073-
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https://lesson.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-a123-dadc40973c6f?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
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MarHui, aJllOMUHUN) U UX
COETUHEHUN

70c604e9c862?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7ff8162-

33- XUMHUYECKHE CBOMCTBA XpOMa, MEIU 11-16
34 . 01.2024 0d4d-40f8-b9f7-
X COCHHEHIH e 422¢3e710750?backUrl=%2F04%2F11
. https://lesson.edu.ru/lesson/e7ff8162-
35- XuMHYeCKHEe CBOMCTBA IIMHKA, 18-23 0 d; p 2/0 t8-b9f7 ! /
i .01.2024
36| xenesa u mx cocaHeHnIf 01.20 422¢3e710750?backUrl=%2F04%2F11
37 [IpakTuueckas padorta No 2. 26 https://lesson.edu.ru/lesson/6545ec44-
38 "Pemenue s3KkCriepuMEHTATIBHBIX 30.01.2024 34c5-43f6-826b-
3a/1a4 1o Teme «MeTaib" o a648d7d6fef7?backUrl=%2F04%2F11
Hewmeraibl, X mojio)KeHUE B
39 [Tepuonuueckoit cucreme 01 https://lesson.edu.ru/lesson/2390b83e-
40 XUMHYECKHUX 31eMeHTOB /JI. . 06.02.2024 a935-4¢96-bd3a-
MenzeneeBa 1 0COOCHHOCTH R 25f26d9c1139?backUrl=%2F04%2F11
CTPOCHHSI aTOMOB
duznveckKre CBOMCTBA HEMETAIIIIOB.
https://lesson.edu.ru/lesson/2390b83e-
41- Annotponus HeMeTauIoB (Ha 08-
42 13.02.2024 2935-4c96-bd3a-
MIPUMEPE KHUCIIOPOJIa, CEPHI, o 25f26d9c1139?backUrl=%2F04%2F11
dbocdopa u yriepona)
. https://lesson.edu.ru/lesson/2390b83e-
43- XHUMUYECKUE CBOWCTBA TAJIOTEHOB, 15- 2935-4¢96-bd3a
- C - -
44 i 20.02.2024
CEPBL I X COCMMHCHIH 0.02.20 25£26d9¢1139?backUrl=%2F04%2F11
. https://lesson.edu.ru/lesson/2390b83e-
45- XUMUYECKHe CBOMCTBA a30Ta, 22- 935-4c96-bd3
a935-4¢96-bd3a-
46 i 27.02.2024
(pocodpa m ux coeumeHHi 25£26d9¢1139?backUr|=%2F04%2F11
. https://lesson.edu.ru/lesson/2390b83e-
47- XHWMHUYECKHE CBOWCTBA YTIIEPOAA, 29-
. 2935-4c96-bd3a-
48 KPEMHHUS U UX COETUHEHUI 05.03.2024

25f26d9c1139?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/cfb70c37-

49- [IpuMeHeHne BaKHEHIIINX 08-
50 eme e MUHCHM 12032004 ~ 2L84-Ac6E-be0S:

HEMETAJUIOB U UX COEeIUHEHUI .03.

2 b0966dffb673?backUrl=%2F04%2F11

O0001IeHrEe U cUCTEMaTU3 AU

51 3Ha”HuH 1o TeMe «HeMmeTauiey. 15 https://lesson.edu.ru/lesson/cfb70c37-
50 Beruucnenus no ypaBHeHHUIM 19.03.2024 2784-4c66-be05-

XUMHAYECKHUX PEaKIuil 1 o b0966dffb673?backUrl=%2F04%2F11

TEPMOXUMHUYECKUE PACUETHI

KOHTDOMLHAS PaGOTa [0 TeMaM https://lesson.edu.ru/lesson/34e920c7-

53 P P 21.03.2024  f570-45b1-8c7e-

«Metamael» 1 «Hemeraisy
b7989845da49?backUrl=%2F04%2F11

MpakTnyeckas pabota Ne 3. «PeweHune https://lesson.edu.ru/lesson/7c19b0ba-

54 3KCNEepPUMEHTa/IbHbIX 33434 No Teme 02.04.2024 7815-4db3-86f4-

"HemeTannbl"» d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/aled8cOe-
7c1d-4ed6-8fe0-

55 Heoprannueckue u opraHudeckue 04 5185cc132628?backUrl=%2F04%2F11
kucinotel. Heoprannueckue u https://lesson.edu.ru/lesson/35c2be59-
56 09.04.2024

OpraHuYecKue OCHOBAHMUS f1c6-46c6-910c-
46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-

AMdoTepHbIE HEOPTAHUYECKUE 1
79bc-4b22-b276-

OpraHUYECKUE COCTMHEHUSI.

57- r 16- 114fab0dd141?backUrl=%2F04%2F11
€HETUUYECKAsI CBI3b
59 18.04.2024 https://lesson.edu.ru/lesson/46b429e4-
HEOPraHUYECKUX U OPraHUYECKUX 931c-43fb-22ba-
BEIICCIR be9eObbeddef?backUrl=%2F04%2F11
60- Posne xumuu B o0ecieueHnn 23- https://lesson.edu.ru/lesson/f5999557-
61 9KOJIOTMYECKOM, SHEPreTHIeCKON 1 25.04.2024  18c8-4853-83a0-



https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-f570-45b1-8c7e-b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/58903722-79bc-4b22-b276-114fab0dd141?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11

MUIIEBOW OE30MMACHOCTH, Pa3BUTHHU
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MEIUIAHEI
62 [IpencraBnenus 00 0OIMMX HAYYHBIX 30 https://lesson.edu.ru/lesson/f5999557-
63 NPUHIMIIAX TPOMBIIIICHHOT'O 2 02.05.2024 18c8-4853-83a0-
MOJTYYEHUSI BaXKHEHUIIINX BEIIECTB T 588bf830407a?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/34e920c7-
64 HToroBast KOHTpOJIbHAs paboTa 1 07.05.2024  f570-45b1-8c7e-
b7989845da49?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/acd826cf-
65- YenoBek B MUpE BEIIECTB U 14-
66 2 16..05.2024 ba2d-49db-b216-
MATCPHAIOB D ef7c26a84728?backUrl=%2F04%2F11
67 21 https://lesson.edu.ru/lesson/b8e4d657
XUMHUA ¥ KU3HDb 2 -2cc7-4860-8583-
68 23..05.2024 9f76edc8a59f?backUrl=%2F04%2F11
OBLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumus, 11 xmacc/ I'abpuensa O.C., OO1iecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbCcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






