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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o XMMUM Ha YPOBHE CpEHEro 00111ero o0pazoBaHus pa3paboTaHa Ha
ocHoBe @DenepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickoit deneparuu», TpeOOBaHUN K pe3yiabTaTaM OCBOeHHUs (enepanbHOU
oOpasoBarenpHON TporpaMmbl  cpemHero obmiero ooOpazoanus (POIT COO),
npencTaBieHHbIX B DenepanibHOM TOCYIapCTBEHHOM O0pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom KoHuenuumu mnpenofaBaHus Y4eOHOro mnpeamera «XuUMUS» B
oOpa3oBarenpHbIX opraHusauuax Poccuiickoil Denepannu, peanu3yromuX OCHOBHBIE
oOpa3oBarenbHbIE MPOTrpaMMbl, M OCHOBHBIX TMOJOXEeHUM «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoit ®enepanuu Ha nepuop no 2025 roma» (Pacmopspkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.) u ¢ yuerom paboyeil mporpamMmbl
Bocriutanusgs MOBY COILI c. Huxxuee bobuno.

OcCHOBY MOJX0JIOB K pa3pabOTKe MpOrpaMMBbl M0 XMMHUHU, K OMPEICICHUIO 00IIeiH
CTpaTeruu OOy4YEeHUs, BOCIIUTAHUSA U PA3BUTHUS OOYYAIOUIUXCS CPEICTBAMH y4eOHOTO
npenmera «Xumus» g 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
KoHuentyainbHble mojioxkeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH,
COJICp’KaHMs, PE3yJIbTaTOB OOydeHHs] U TpeOOBaHMH K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe o0pa3zoBaHuE, MOJydaeMoOe BBIMTYCKHUKAMH 00I11e00pa3oBaTeibHON
OpraHu3alliM, SIBIISETCA HEOTHhEMJIEMOW YacThi0 MX O00pa30BaHHOCTH. OHO CIyXKHUT
3aBEPILAIOIIMM ASTAllOM peaju3allMi Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEW, MPUCYIIUX IIEJOCTHOM CHUCTEME XUMHYECKOro 0Opa3oBaHUS.
OTH LIEHHOCTU KaCarOTCs TO3HAHUS 3aKOHOB MPUPO/IbI, (GOPMUPOBAHUSI MUPOBO33PEHUS
U O0IIeil KyJbTypbl YeJIOBEKa, a TAaKXKe DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0pOBbIO M MNpUpOAHON cpene. Peamusyercss xumuueckoe oOpa3oBaHME
o0yyJaroImuxcsi Ha ypOBHE CpeIHEro oO0Iiero oOpa3oBaHUsS CPEACTBAMH Y4eOHOTO
npeaMera «XUMHs», COAEepKaHue U MOCTPOCHUE KOTOPOrO OMPEAENeHbl B POrpaMMe
M0 XUMHUU C y4€TOM CHEIUPUKN HAyKU XUMHUH, €€ 3HaYCHUS B MIO3HAHUY TPUPOJIBI U B
MaTepUaTbHOW >KU3HU OOIIECTBA, a TaKXKe C YYETOM OOIMX IeJied U MPUHITUIIOB,
XapaKTEepPU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CpPeIHEro oOuiero oopa3oBaHus
B Pocculickon ®denepanuu.

XUMHUSI KaK DJEMEHT CHUCTEeMbl €CTECTBEHHBIX HAyK HIrpaeT ocoO0yi pojib B
COBPEMEHHOM IMBMIIM3AINK, B CO3JJaHUM HOBOW 0a3bl MaTepualbHON KyJbTypbl. OHa
BHOCUT CBOM BKJaJ B (OpMUpOBAHHE pAIMOHATHLHOTO HAYYHOTO MBINIJICHUS, B
CO3J]aHUE LIEIOCTHOIO TMPEACTABICHUS 00 OKpYXKAaIoIIeM MHUPE KaKk O €IMHCTBE
OpUpOABl W YEJNOBEKa, KOTOpoe (GOpMUPYETCS B XHUMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYXAIOIIETO MHpA, OCO3HAHUSA B3aWMOCBSI3HM MEXKIY
CTPOCHHUEM BEIIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JACTAMH MPUMEHEHUS.



TecHo B3aMMOJACHCTBYSL C JAPYrMMU €CTECTBEHHBIMU HAyKamH, XHMHS cTajia
HEOTHEMJIEMON YacTbl0O MHPOBOM KYJIBTYpbl, HEOOXOAUMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa W OKU3HM Kaxjaoro uneHa oOmiectBa. CoBpeMeHHass XUMHS KaK Hayka
co3ujaTeNbHasl, KaKk HayKa BHICOKUX TEXHOJOTUN HAMpaBlieHa HA PElICHUE II100aTbHBIX
npo0iieM yCTOWYMBOTO pa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, HSHEPTreTUYECKOMH,
MUTIEBOH, SKOJIOTHUECKONU 0€30MaCHOCTH M OXPaHBI 37T0POBBS.

B coorBerctBUM ¢ OOmIMMH TENIMH W TPHUHLUIAMH CpPeIHEro oOIIero
oOpazoBanusi cojaepkanue npeamera «Xumus» (10-11 kmaccwl, 6a30BbI ypOBEHBb
U3YYCHHS]) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpPHYIO MOATOTOBKY
oOy4Jaronuxcsi, HeOOXOUMYIO0 UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCIEUIHOTO BKJIIOYEHHUSI B KHU3Hb COLIMYMA, MPOJOHKEHUS 00pa30oBaHUs B Pa3IMUYHBIX
00J1aCTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsomuMu  npeamMeTa  «XUMUsD» — SBISAIOTCS  0a30Bble  Kypchl  —
«Oprannyeckas xumusi» ©u «OOmass W HeopraHuyeckas XHUMHSI», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa
3HAHUWA MO HEOPraHUYeCKON XUMHUM (C BKJIIOUYCHHEM 3HAHUW M3 OOLIEed XUMHHU) U
OpraHndeckon xumMuu. DOpMHpPOBAHME JAHHOM CHCTEMBl 3HAHUM IPU HU3YYEHUU
npeaMeTa 00ecreurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEIO MHOT0OOpas3us BEIIECTB
HA OCHOBE OOIIUX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHH.

Crpyktypa comepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas Xumus» copmMupoBaHa B MporpaMme IO XHMHH Ha OCHOBE
CUCTEMHOTI'0 IMOJIX0Ja K M3YYEHHIO YYEeOHOro MaTepuasa U 00yciIOBJIeHa UCTOPUUECKU
000CHOBaHHBIM Pa3BUTHEM 3HAHUU Ha OMPENEIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYecKONl XHMHHM BEUIECTBA PACCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOCHMSI OPraHUYECKUX COCTUHEHUH, a TAaK)KE€ Ha YPOBHE CTEPEOXUMHUYECKHUX
M DJIEKTPOHHBIX MPEACTaBICHUN O cTpoeHuH BemniecTB. CBeleHHS 00 M3y4aeMbIX B
Kypce BEeIIECTBaxX JA0TCS B Pa3BUTHUU — OT YTIEBOJAOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COE€IMHEHHMU. B Kypce OpraHM4eckom XUMHM TOJY4YarOT pPa3BUTHUE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOIO OOIINEro 0Opa30BaHUsS IEPBOHAYAIIbHbBIC
NpEeACTaBICHUS] O XUMHUYECKOM CBS3U, KJIAacCU(UKAIMOHHBIX TMpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEaKIUu.

[Ton HOBBIM yriaom 3peHHss B mpeaMere «Xumus» 0a30BOro  ypOBHS
paccMaTpuBaeTCs W3Y4YEHHBII HA ypOBHE OCHOBHOTO 00mero ooOpa3oBaHUs
TEOPETUYECKU MaTepuall U (PaKTOJIOTHUYECKUE CBEICHUSI O BEIIECTBAX U XUMHUYECKON
peakuuu. Tak, B 4YacTHOocTH, B Kypce «OOmass W HEOpraHuyecKas XuUMUs»
oOy4JaronMMcsl NpeJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHE NEPHOIUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX W METOJOJOTHYECKUX TMO3UIMI, TIy0Ke IOHATH
HUCTOPUYECKOE W3MEHEeHHE (YHKIMA JTOr0 3aKkoHa — OT oOoOmaromend 10
OOBSICHSIFOIICH M IPOTHOZUPYIOIICH.



Enunas cucrema 3HaHMM O BAXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX M MNPUMEHEHUHU, a TaKXKE€ O XHUMHYECKUX PEaKlHsIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX NpOTEKaHus nonosHsercs B Kypcax 10 m 11 kmaccoB snemeHTamu
COZIEpKAaHUS, UMEIOIIMMU KYJIbTYPOJIOTMYECKAN U MPUKIAAHON XapaKTep. DTU 3HAHUS
CIIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3M XUMHUU C JIPYTUMU HayKaMH, PACKpbhIBAIOT €&
poJib B TO3HABATEIHLHONM W MPAKTHUYECKON AEATEIbHOCTU YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XXEHUS K MPOIECCY TBOPUECTBA B OOJACTU TEOPUU U MPAKTUYECKUX
NPWIOKEHU XUMHUHU, MOMOTAIOT BBITYCKHUKY OpPUEHTHUPOBATHCS B OOIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpOOJieMax, CBS3aHHBIX C XMMHUEU, KPUTUYECKH OCMBICIHBATH
uHGOPMAITUIO U IPUMEHATH €€ JIJISl TIOTOJTHEHUS 3HAHUHM, PEIICHUS] UHTEIUICKTYaIbHBIX
U DKCIEPUMEHTAJbHBIX MCCIEA0BaTENbCKUX 3adad. B 1enoMm copepkanue ydeOHOro
npeaMera «XuMHUs» JaHHOTO YPOBHSI M3YyUEHHS OPUEHTHUPOBAHO Ha ()OPMUPOBAHUE Y
0o0y4Jaronuxcsi MUPOBO33PEHYECKON OCHOBBI MJisi MOHMMaHuUg (GuUiIocoPcKux uaeH,
TaKuX Kak: MaTepualbHOE €IMHCTBO HEOPTraHUYECKOTO W OpPraHMYeCKOro Mwupa,
00YyCITOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHUEM, II03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MyTEM KCIIEPUMEHTA U PEIICHUS! MPOTUBOPEUUNA MEXTYy HOBBIMU
dbakTaMd U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE POJIM XMMHHU B PEIICHUHU
AKOJIOTHYECKUX TPoOJieM, a Takke MpoOiieM COEPEKEHUSI YHEPreTHUECKUX PECypCOB,
CBIPbsI, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUaoB.

B nnane pemienus 3amay BOCIHUTAHUS, PA3BUTUSI U COIMATU3AIMN 00YUYarOIITUXCS
MNPUHATBIE MPOrpaMMOM MO XUMHUHM MOAXOJbl K ONPEACICHUIO COACPXKAHUS U
MOCTPOEHUSI TIPEIMETa MPEAYyCMAaTPUBAIOT (POPMUPOBAHUE YHHBEPCAIBHBIX YUEOHBIX
NEUCTBUN, UMEIIMUX 0a30BO€ 3HAYCHHUE I PA3IUYHBIX BHUIOB JCSITEIBHOCTH:
perieHus: mpoOieM, MoucKa, aHamu3za U 00paboTKK MHMOpMAIUU, HEOOXOIUMBIX JIJIS
MPUOOPETEHUsT  OMbITa  MPAKTUUYECKOM UM HUCCIEAOBATEIbCKOM  JIESITEIBHOCTH,
3aHUMAIOIIEN BAXKHOE MECTO B ITO3HAHUM XUMUH.

B npaktuke mnpenojaBaHus XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHMs, TaK U Ha YPOBHE CpPEIHEro 00Iero oOpa3oBaHUs, MPU OMPEICICHUH
COAEPKATEIIPHOM  XAPAKTEPUCTUKU 1EJIEd HW3Yy4YEHUs TMpPeaAMETa HamnpaBJICHUEM
MEPBOCTEIICHHOM 3HAYMMOCTH TPAJAUIIMOHHO TMpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKOM HayKHM KakK o00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MNPAKTUUYECKOU
NEATEIbHOCTH YEJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOAUYECKOM TOYKMA 3PEHUSI TAKOM NOAXOJI K ONPEACICHUI0 LEJIEH HW3YYCHUS
MpeIMETa SIBJISIETCS BIIOJHE OMPABIAHHBIM.

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

e (¢opMupOBaHHE CUCTEMbl XUMHUUECKUX 3HAHUN KaK BOXKHEHIIECH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHpPA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIE
MOHATHUS, (yHIAMEHTAJIbHBIE 3aKOHBI 1 TEOPUHM XUMUHU, OCBOCHHUE SI3bIKa HAYKH,



YCBOCHUE u MTOHUMAaHUE CYIITHOCTH JOCTYITHBIX 00001IeHMI
MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJICHHUE C WCTOPHEH WX pa3BUTHUSI U
CTaHOBJICHHSI,

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€3011aCHOTO
oOpallleHHsI ¢ BEIECTBAMM.

Hapsimy ¢ »TuMm, coaepkartenbHas XapaKTEPHCTHKA IENeH W 3aaad M3YYCHHS
mpeaMeTa B IPOrpaMMe 10 XMMHH YTOYHEHAa W CKOPPEKTHPOBaHA B COOTBETCTBUHU C
HOBBIMM TIPUOPUTETAMH B CHUCTEME cpeaHero ooOmiero oOpa3zoBanus. CerogHs B
NpEernoJJaBaHU XMMUU B OOJBIICH CTENeHW OTHAETCSA MPEANOYTECHUE MPAKTUUYECKON
KOMITOHEHTE COJEpKaHUs OOydCHUS, OPUEHTUPOBAHHOW HA MOJTOTOBKY BBITYCKHHUKA
00111€00pa30BaTeIbHOM  OpraHu3alliy, BIAJCIONIEr0 HE Ha0OpOM 3HaHWM, a
(GYHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH W YMEHHSIMH aKTHUBHOTO
MOJIYYCHHS 3HAHUN U MIPUMEHEHUS UX B PEAIbHOM JKU3HU JIJISl PEUICHUS PAKTUYECKUX
3ajay.

B cBs3M ¢ 3TUM mpu M3y4YEHUU TIpeAMETa «XHMHS» JTOMUHUPYIOIIEEC 3HAUCHHC
MPUOOPETAIOT TaKue EIU U 33/1a4i, KakK:

aganTaiys 0O0ydJarouuxcsi K YCIOBUSM JMHAMHYHO Pa3BUBAIOIIETOCS MUPA,
(dbopMHpOBaHNE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIbHOMY NMPUHATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HCHHBIX CHTYAIUSX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopmMupoBaHre y 00yUYaIOIIUXCSl KIFOUEBBIX HABBIKOB (KJITIOUEBBIX KOMIIETCHIUM),
UMEIOIIUX YHUBEPCATHLHOE 3HAYCHHUE IS PA3IMYHBIX BHJIOB JACSATEIBHOCTU: PEIICHHUS
mpoOjieM, TOWCKa, aHaidu3a MW 00padoTku WHGOpMAIMK, HEOOXOAUMBIX  JIJIS
NPUOOPETCHUS OMBITA JEATCIBHOCTH, KOTOpas 3aHUMAeT Ba)KHOE MECTO B IO3HAHHH
XUMUH, a Tak)Ke IS OLCHKU C TO3WINK IKOJOTHYSCKON OE30MacHOCTH XapaKTepa
BJIUSHUS BEMICCTB M XMMHYECKUX IPOIIECCOB HA OPraHMW3M 4YEJIOBEKa M IPHPOIHYIO
cpeny;,

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX ¢ TBOPYECKUX
CIIOCOOHOCTEN O00YyYarolUXCsi: CHOCOOHOCTH CaMOCTOSITEIbBHO MPHUOOPETaTh HOBBIE
3HaHUSA TI0 XUMHH B COOTBETCTBHH C >XM3HCHHBIMH IOTPEOHOCTSIMH, HCIOJIB30BATh
COBpEMEHHBbIC HWH(POPMAIIMOHHBIE TEXHOJOTHUW I TOMCKAa M aHaiM3a ydeOHOU u
Hay4YHO-TIOMYJISIPHOU HH(POPMAITUN XUMUYIECKOTO COJICPKAHUS;

dbopMHupOBaHE W PaA3BUTHE Yy OOYYAIONIUXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUs], HAOTI0ATEIbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO



HEOOXOJIMMbI, B YAaCTHOCTH, NpPU IUIAHUPOBAHUM U TIPOBEACHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTaHWE Yy  OOydaromuxcsi  yOSKIEHHOCTH B  TYMaHUCTHYECKOMN
HANPaBJICHHOCTH XHUMHH, €€ BaXKHOM pOJM B PEIICHUH TI0OAIBHBIX MpoOseM
PalMOHANIBHOTO TMPHUPOOIOIb30BaHUS, TOMOJHEHUSI HSHEPTreTUYECKUX PpECypcoB U
COXpPAaHEHHUS TMPUPOJHOTO PABHOBECUSI, OCO3HAHHUS HEOOXOIUMOCTH OEpeKHOTO
OTHOIIIEHUS K TPUPOAE U CBOEMY 3J0pPOBBIO, a TaKXke TMPUOOPETEHUsI OIbITa
UCIIOJIb30BAHUSl TIONYYCHHBIX 3HAHUW JJIs1 TPUHITUS TPaAMOTHBIX pEHICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B ydeOHOM miane cpenHero oOiero oOpa3oBaHMs MpeAMET «XuMus» 0a30BOTo
YPOBHS BXOJUT B COCTaB MpeIMETHOM 001acTu «EcTecTBeHHO-HAYyUHbBIE TPEMEThI.

OOmiee yucino 4acoB, OTBEACHHBIX MJIsi M3YYEHHsS XMMHUU, Ha 0a30BOM YpOBHE
cpeaHero obiiero odpazoBaHus, cocTaBiseT 68 yacos: B 10 kmacce — 34 ygaca (1 yac B
Hezemo), B 11 kinacce — 34 gaca (1 gac B Henenio).



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-
aneMeHTbl. OCOOEHHOCTH paclpesesieHusl 3JEKTPOHOB MO OpOUTAIAM B aTOMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaALUsi AaTOMOB.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpPUOJUYECKOTO 3aKOHA U [leproamyeckoid cucTeMbl
xumuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHWYECKHX DJJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM U TEepUuoaaM.
3HaYeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHABI XHUMUYECKOW CBSI3U
(koBaJIeHTHasi HEMOJsIpHas W TOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUS.  3aKOH
ITOCTOSTHCTBA COCTAaBa BEIIECTBA. Wbl KPUCTAJUIMYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsTne o nucnepcHbx cucreMax. VICTUHHBIE U KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBa B pacTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAasT CBSA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peaknusa. Kimaccupukanmss —XUMHYECKMX — peakiuii 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
xuMuueckoro pasHosecus. [Ipunnnn Jle [latense.

OnexTponutuyeckas aucconuaiys. CuibHble U cinadbie 3iekTponuthl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaau3aTopa, ONMPEIEIICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUEThl C HCIOJB30BAHUEM IOHATHUS «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 KpeMHHS) W HMX  COCAMHEHUHM  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprMeHEHNE BAKHENIIIMX HEMETAUIOB U X COCIUHEHUM.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
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.

O6mue crocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HUS BEIIECTB M HX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3ajad, HAOJIOJEHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHUIA ATIOMUHUS C PACTBOpaAMU
KHUCJIOT Y IIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

PacuétHrble 3amaun.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIH OTHO
13 BEUIECTB UMEET NPUMECH.



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
ya00peHus.

XUMHST U 3I0POBBE YEIIOBEKA: MPABWJIA 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 JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiaccupuKkaius, TM[epUOJUYHOCTh, HAOJIO/ICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

du3nka: MaTepusi, IHEPTHsI, Macca, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEIMYUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

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

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE HCKOTAeMbIE, TOTLIIMBO,
pecypchl.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMaiieBTUYECKasi  MPOMBINIJICHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHUaloB,
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
00pa30BaHMsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE 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 CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
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 OOIECTBAa, MPUHATHIMU B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [103HABATEJILHOW M MPAKTUUECKON JesSTEeIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HaMEPEHHUs, JIOTHUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBa@)XEHUs K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJln3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPajIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOU
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIudHOro pojaa, 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
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHMS TJIOOATBLHOIO XapakTepa H3KOJIOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

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

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BPEI  OKPYXKAIOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuH MpodJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C IEJIbI0  TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOIOB TO3HAHUA,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, 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 IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

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

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABIICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUM 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHWS W KPUTEpUH I KiIacCH(PUKAMKM BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuu — TMPU PElICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTHUUECKHUX 3aJad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUA W IPOBEIACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO TOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHCHHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMUSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEeACTaBIICHUS], KPUTUYECKU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTS;



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

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMEl: NpPUMEHATh MEXIpeAMETHbIE (pu3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY 00CYK/1a€MOI TEMbI B XOJ€ JMaiora 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
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATBI
11 KITIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHUU B T[O3HAHUU SIBICHUU



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:
OCHOBOITOJIAraloIIe MOHATUSA (XMMHUYECKHUU 3JEMEHT, aToM, u3orom, S-, pP-, 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, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
ANEKTPOJUTHYECKAST JIUCCOLUAIMUSA, OKHUCIUTEIb, 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 MPAKTUUICCKOM JICITCIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIUBATh WX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPHU
OTNMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUM;

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(hOpPMHPOBAHHOCTh YMEHUH OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XAMHUYECKUX AJIEMEHTOB B COCIUHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOUN
CBsI3U (KOBaJIEHTHAs, MOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUII
KPUCTALUTNYECKON PeléTKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHas, METAJNIMYECKasl), XapaKTep CpeJibl B BOJHBIX PAaCTBOpPAX HEOPraHUYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJICKHOCTD
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K ONpEACIEHHOMY KiacCy/TpyIre
COEIMHEHUN (MPOCThIE BEMIECTBA — METAJUIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);



c(hOpMHPOBAHHOCTh YMEHUM PACKPBHIBATH CMBICT MEPUOAMIECKOro 3aKoHa [l.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnyueckoil cuUCTEMBI
xumudeckux snemeHToB JI. M. MenueneeBa, WCIONb3ysd NOHATHA «S-, P-, O-
AIEKTPOHHBIE opOuTtanmy, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoaaM u rpynnam llepuoanueckoil cucteMbl XUMUYECKHUX 351eMeHTOB J]. 1.
Meneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKHME CBOWMCTBA HEOPraHWYECKHWX BEIIECTB  PA3JIMYHBIX  KJIIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IMYHBIM TIpU3HAKaM (YUCIYy U COCTaBY pEarvpyrolnx BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIECHEW OKMUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKkIfy, YIacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(OPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIMH, TMOATBEPIKIAIOIIHE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH  pPaCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS 3JEKTPOHHOTO OajaHca
ATHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3InyHbIX (AaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT0 PaBHOBECHUSI
B 3aBUCUMOCTH OT BHelITHero Bo3aehcTus (mpuniumn Jle [latenne);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XUMUYECKHE TIPOIECCHI,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTUYECKUX MTPOoOIeMax XMMHUYECKOT0 TPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHUN TPOBOJUTH BHIYHCICHUS C HCIOJIb30BAHUEM
TIOHATHUSL «MAacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3((dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
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
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TIJAHUPOBAaTh M BBIMOJIHATH XUMUYECKUH
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENENICHHE Cpeabl PacTBOPOB BEHIECTB C MOMOIIBI0 YHHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW peakllvu,
peaklUd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTtannbsl») B COOTBETCTBUM C MpaBWJIAMU TEXHUKU
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;

C()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOAaTh  TpaBUiia  AKOJOTHYECKHU
1eJeco00pa3HOro MOBEAEHUS B OBbITY M TPYAOBOM JEATEIBHOCTH B LENSAX
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
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENbIX W CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKHUX

dbopmy.



11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpouabusie Ilpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ileproamueckasi cucTeMa XUMUYECKHX 6 0 0
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 8 0 0
BEIICCTB
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
BEIICCTB
Hroro no pazneny 34
Pazgea 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 DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpoibu A P p
n/n Bcero KHe H3yUYeHHs o0pa3oBaTe/ibHbIE PECYPCHI
ble padoThI
pador
bl
XUMHYECKHUI DJIEMEHT. 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
Ilepnonnueckuil 3aK0H 1
IIepnonnueckas cucrema
https://lesson.edu.ru/lesson/20b1df2e-
XUMHYECKUX 3eMeHTOB J[. U. 12-
3-4 M 2 0 0 14.09.2023 6ce4-435b-b6dc-
€HJieNieeBa, UX CBS3b C .09.
A g 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 nepuoaaM. 3HaueHHe 2 0 0 91.09.2023 055d-49da-a49c-
MEPUONIECKOTO 3aKOHA U CHCTEMBI R 7375¢3d033e9?backUrl=%2F04%2F11
XUMHUYECKUX dneMeHToB ..
MenpeneeBa B pa3BUTHU HAYKU
Ctpoenue BelecTBa. XUMHYECKast
P N B https://lesson.edu.ru/lesson/2859ec02-
CBSI3b, €€ BUJIbI; MCXaHU3MBbI 26-
7-8 5 N 2 0 0 98.09.2023 8ecd-4cd8-8531-
00pa30BaHMs KOBAJICHTHOMN CBS3H. .09.
P edad962608fb?backUrl=%2F04%2F11
Bonopoanas cBsi3b
9-10 = BayleHTHOCTb. 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
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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

OnexTpooTpunaTebHOCTh. CTeneHb
okucienus. Bemniectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

05.10.2023

007f-4796-bcda-

180fc6b720fe?backUrl=%2F04%2F11

IlonsTue o AUCHICPCHBIX CUCTCMAX.

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

11- HctunHBIE U KOJIIOUAHBIE 10-
e06f-4fae-9729-
12 pacrsopei. Maccosas non 12102023 5903100968 2backUrl=%2F04%2F11
BEIIECTBa B pacCTBOPE
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
KonTponshas 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
Knaccugukanus XxumMmmuaeckux
PeAKitin B Hef)praHqucxon 1 https://lesson.edu.ru/lesson/75637222-
16- OpraHMYEeCcKOi XUMUU. 3aKOH 07-
d397-4b1a-810a-
17 COXPAaHEHHUS MACChI BEIIECTB; 3aKOH 09.10.2023 cc7bcage8a0cbackUrl=%2F04%2F11
COXpaHEeHHS U TPEBPAIICHUS
SHEPIUU MPU XUMHUECKUX PEAKIUAX
18- Cxopocts peakin. OOpaTiHMbIe 14- ggt::_:z/l/sljiggazc!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 TUCCOIUAIIHS. 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/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. ['uaponn3 opraHunyecKux u https://lesson.edu.ru/lesson/847d1752
HEOPraHMYECKUX BEIIECTB -151b-4501-8390-
£29649f6c913?backUrl=%2F04%2F11
https://lesson.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
23- OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 2805- b3d1b2eeb237?backUrl=%2F04%2F11
25 peakuuu. [lonarue o0 anexkTponuze 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-
KonTponbnas pabora no paszaeny 1d43bf90855c?backUr|=%2F04%2F11
26 12.12.2023
«Teopernueckre OCHOBBI XUMHUU» 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 31eMeHToB Jl. 1. 14- 860434f45f57?backUrl=%2F04%2F11
28 MeHneneeBa 1 0COOEHHOCTHA 19.12.2023 https://lesson.edu.ru/lesson/a0d5bd16
cTpoeHust aroMoB. O01IHe -683e-4ale-8073-
(bu3UYeCcKre CBONCTBAa METAJIIOB 70c604e9c862?backUrl=%2F04%2F11
29- gi:z:;:)r;;?;zinﬁ pan 21-
30 . 26.12.2023
HaIpsDKEHUH METaJlIOB
31- XUMHUYECKHE CBOMCTBA BAXKHEUILINX 28- https://lesson.edu.ru/lesson/a0d5bd16
32 METaJUIOB (HATpUH, Kaaui, Kaablui, 09.12.2023 -683e-4ale-8073-
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MarHui, aJllOMUHUN) U UX
COETUHEHUN

70c604e9c862?backUrl=%2F04%2F11

https://lesson.edu.ru/lesson/e7{f8162-

33- XUMHUYECKHE CBOMCTBA XpOMa, MEIU 11-16
34 . 01.2024 0d4d-40f8-b9f7-
11X COCAIHEHHH o 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 | oxenesa m ux coepmHeHMA 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 XAMUYECKHX deMeHTOB /1. 1. 06.02.2024 a935-4¢96-bd3a-
MeHneneeBa 1 0COOEHHOCTH T 25f26d9¢c1139?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 CBOKWCTBA TAJIOTEHOB, 15- 935-4c96-bd3
a935-4¢96-bd3a-
44 i 20.02.2024
CEPBL I X COCMMHCHIH 0.02.20 25£26d9¢1139?backUrl=%2F04%2F 11
. 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?backUrl=%2F04%2F 11
. https://lesson.edu.ru/lesson/2390b83e-
47- XHWMHUYECKHE CBOWCTBA YTIIEPOAA, 29-
. 2935-4c96-bd3a-
48 KPEMHHS ¥ UX COCAMHEHUN 05.03.2024

25f26d9c11397?backUrl=%2F04%2F11
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https://lesson.edu.ru/lesson/cfb70c37-

49- [IpuMeHeHne BaKHEHIIINX 08-
50 eme e MUHCHM 12032004 ~ 2L84-Ac66-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

TEPMOXHUMHUYECKUE 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-

OpTraHUYECKUE COCTMHECHUSI.

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 9KOJIOTUYECKOM, IHEPTETUICCKON 1 25.04.2024  18c8-4853-83a0-
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MUIIEBOW OE30MMACHOCTH, Pa3BUTHHU

588bf830407a?backUrl=%2F04%2F11

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 KOHTpOJIBbHAS 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 O 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
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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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»; AkiinonepHoe oduiectBo «M3aaTenbcTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET






