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MNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma o npeamery «Xumus» s 11 kacca cocTaBiieHa Ha OCHOBE:
o [Mpukaza MwunoOpuayku ot 17.05.2012 Ne 413 «O06 ytBepxkaeHuu (HeaepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJApTa CcpeaHero oOmiero obpa3oBaHus» (C
U3MEHEHUSIMHU, BHECEHHBIMU IIpUKa30M MuHnpocsenienus ot 12.08.2022 Ne 732);
o [Tpukaza Munnpocsemennst oT 18.05.2023 Ne 371 «O6 ytBepxkaeaun (enepanbHO
00pa3oBaTeNbHON MTPOTrPaMMBbI CPEHETO 00IIEro 00pa30BaAHUMY;
o ®denepanpHOl paboyeil mporpamMmel cpeaHero oomiero oopazoanus Xumus (mis 10-11
KJIaCCOB 00pa30BaTeIbHBIX OPraHU3aLui);
J Konnenuun mnpenoxaBanuss ydeOHOro Impeamera «Xumus» B 00pa3oBaTeNbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yrONMX OCHOBHBIE 0011€00pa3oBaTebHbIC
IIpOrpaMMbl, yTBEpkAEHHON pemeHneM Kosuternn MunucteperBa npocsemienus Poceuiickoit
®denepanun, mpotokod ot 3 gexadps 2019 r. Ne T1K- 4BH.

Pabovas nmporpamMMa 1o XMMUHU Ha YPOBHE Cpe/iHero oo1ero oopasoBanus pazpaborana Ha
ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanun», TpeOOBAHUHN K pe3yJibTaTaM OCBOCHHS (penepanbHoil 00pa30BaTeIbHON MPOTPaMMBbI
cpennero  obmero  obpazoBanus(POIl  COO), mnpencraBineHHbx B DeaepanbHOM
roCyJIapCcTBEHHOM oOpazoBarenbHOM crapaapre COO, ¢ yuérom Konuenmmu mnpemnojaBaHHs
y4eOHOro mpeamera «XuMHUsS» B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickonr ®enepammm,
pean3yIomrX OCHOBHBIE 00pa3oBaTeIbHbIe IPOrPaMMBbl, 1 OCHOBHBIX MONIOXKeHUH «CTparerun
paszButus BocnuTaHus B Poccuiickoit ®enepaunn Ha nepuoxn o 2025 roga» (Pacnopsokenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YINIyONEHHOTO H3yYEHHUs 3aHMMAeT Ba)kKHOE MECTO B CHCTEMeE
€CTECTBCHHO-HAy4YHOTO o0Opa3oBanus yyammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peamu3zyemMoe B YCIOBUAX JIU(B(GEpEHIMPOBAHHOTO, MNPO(UIBHOTO OO0YYEHHUs, MPU3BAHO
oOecrieunTh 0011€00pa30BaATENFHYI0 U OOLIEKYJIbTYPHYIO IMOATOTOBKY BBITYCKHHUKOB ILIKOJIBI,
HEOOXOUMYIO JIJIS aJlafTallii UX K OBICTPO MEHSIOIIKUMCS YCIOBUSAM JKU3HH B COIIIYME, a TaKKe
JUISL TIPOJIOJDKEHUSI O0yueHUs B OpraHu3alusax MnpodeccnoHalbHOrO o0pa3oBaHMs, B KOTOPBIX
XUMHS ABJSIETCS OJJHON M3 MPUOPUTETHBIX JUCLIUIUINH.

B mnporpamMMe mo XMMUM Ha3zHaueHUE NpeAMeTa «XHUMHUS» TOIydaeT MOAPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUU C OCHOBomoJararomumu nojoxenuamu PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, colepKaHus, pe3yIbTaTOB 00yUeHusl U TpeOOBaHUN K YPOBHIO
MOJATOTOBKU BBIITYCKHUKOB. CBUIETENHCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMbIC
IPOTpaMMOii 10 XUMHHU (YHKIIHU:

e UH(QOPMAIIMOHHO-METOINYECKas, peaju3alus KOTOpod olecreynBaeT TOJyYeHUe
NpEICTaBICHUs O IIEeNAX, COJACpPKAHWMU, OOIEH CTpaTeruu OOYy4eHHUs, BOCIIUTAHUSA U
pa3BUTHs O0YyYaIOLIUXCS CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUTAHUPYIOIIAs, KOTOpass  NpeaycMaTpHBaeT OlpesieIICHUE:
IOPUHILIMIIOB  CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3YyYEHUs Y4eOHOTo
MarepHaia, KOJUYECTBEHHBIX M KAUYeCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJO0B K
(OpMHPOBAHUIO COJEPKATEIHHOH OCHOBBI KOHTPOJII M OIEHKM 00pa3oBaTelIbHbIX
JTOCTHKEHUI O00ydYaloIuxcsi B paMKaX HMTOrOBOM arrectal B (GopMe €IuHOro
roCy/AapCTBEHHOT0 SK3aMeHa 110 XUMUHU.

[Iporpamma miist yriryOiaEHHOTO U3YUECHUST XUMUU:

e yCTaHaBJIMBACT MHBAPUAHTHOE MPEIMETHOE COAEpIKaHUE, 0053aTeNbHOE IS U3yUCHHS
B paMKax OTHENbHBIX  Mpoduiel, MpeaycMaTpuUBaeT  paclpelesieHue U



CTPYKTYPUPOBAHUE €r0 MO KJIACCAM, OCHOBHBIM COJEpKATEIbHBIM JIMHUAM/pa3/ienaM
Kypca;

e 1aéT MpUMEpHOE pacrpesesieHne Yy4eOHOro BpeMEeHH, PEKOMEHIyeMOro il H3yUCHHS
OTJENBHBIX TEM;

e [Ipe/ularaeT IPUMEpPHYIO IOCIEJ0BATEIbHOCTh U3Y4YEHUs yUeOHOro MaTepuana ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieledl M 3afad M3y4deHHs IpeaMera Ha
yrIyOnE€HHOM YpPOBHE C YUY€TOM COBPEMEHHBIX HMPUOPUTETOB B CHUCTEME CPEIHETO
o01miero o0pa3oBaHus, COAEPKATENBHON XapaKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTebHONM MPOrpaMMbl CPEIHETO OOIIero oO0pa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, IPEAMETHBIX), a TaKXKe C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaloImerocst IO OCBOCHHUIO COJCpKAHUS
npeamera.

ITo BceM Ha3BaHHBIM NO3MLIMAM B IPOrpaMMe 110 XMMHUU NIPEyCMOTPEHA IIPEEMCTBEHHOCTh
¢ 00ydeHueM XMMHUHU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHusl. 3a npeieiaMy YCTaHOBICHHOM
MPOrPaMMON 1O XMUMHH 00s3aTEIbHON (MHBApUAHTHOWM) COCTaBISIONICH COMepKaHUsI yueOHOTO
npeamera «XUMHUs» 0CcTaéTcss BO3MOKHOCTh BEIOOpA €ro BapMaTUBHON COCTaBIIAIOIIEH, KOTOpas
JIOJKHA ONPENENAThCS B COOTBETCTBUU C HAIIPABIEHUEM KOHKPETHOTO NMpoduist o0ydeHus.

B cootBerctBun ¢ koHuenryanbHbiMu nosoxkeHusMun PI'OC COO o Ha3HaueHUM
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHInpoBaHHOro 00yueHHs Ha
YPOBHE Cpe/IHEro oouiero oopa3oBaHusi XMMUS Ha yPOBHE yIiIyOIEHHOTO U3YUEHNUs HAIIPABJICH HA
peanu3anuio NPpeeMCTBEHHOCTH € TOCJIEAYIOLIMM TAlOM MOJIy4YeHHs] XUMUYECKOT0 00pa30BaHMsI
B paMKaxX M3yuYeHHsI CIEIMAJIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUCCKUX JUCIUILIMH B By3aX H
OpraHu3alsaX CPEeAHEro NpoQeccCuoHaIbHOro 00pa3zoBaHus. B 3Toif cBs3M u3yueHHe mpeamera
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACHIMPEHHUE U YIIyOJIeHUE TEOPETUYECKON U
MPaKTUYECKOW TOJIMOTOBKU OOYYaIOIINUXCS, BHIOPABIIMX ONMpeAenEHHbI Npoduiib o0ydeHHs, B
TOM 4YHCI€ C TEpPCHEeKTHBON TOCIEAYIOUEr0 TIOJy4YeHUSI XHMHUYECKOTO O0pa3oBaHHs B
opranuzanusax npodeccuoHanbHOro obpasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO k miIaHuUpyeMbIM pe3yibTaTaM OCBOCHHUsS (enepaabHON 00pa30BaTEIIBHOW MPOrPaMMBbl
cpeaHero oOmiero o0pa3oBaHUs H3ydeHHUE MNpenMeTa «XHMHsS» OPHUEHTUPOBAHO TaKXkKe Ha
peleHue 3a1a4 BOCIIUTAHHSI M COLMAIBHOTO Pa3BUTHUS 00ydaromuxcs, Ha popMUpOBaHUE Y HUX
OOIIENHTEIUIEKTYJIbHBIX YMEHUH, YMEHUN pPallMOHAIN3ALMU Y4eOHOTO TpyJa U O0OOIIEHHBIX
CHOCO0OB JEATEIbHOCTH, UMEIOIUX MEXIUCIUIUTMHAPHBIN, HAAIIPEIMETHBIA XapakTep.

CocraBnsromuMu  npeaMera «XUMHUs» Ha YpPOBHE YIIIyOJEHHOIO H3Y4YEHMs SIBIISIOTCS
yrayonénnsle Kypesl — «Opranudeckass xuMus» u «OOmas u HeopraHudeckas xumus». [Ipu
OTIpeNIeICHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHu3alMM COJCpXKaHUA ITHX KypCOB B
mporpamMme 1o XUMUHU 3a oCHOBY MpHHATHI nojoxkeHuss @PI'OC COO o paznuuusx 6a30BOTO U
yri1yOJIE€HHOrO YPOBHEH U3yUYEeHUs IPEaMETa.

OcHoBy cozaepkanusi KypcoB «Opranumdeckas xumusi» U «OOmas u HeopraHHuecKas
XUMHS» COCTABISIET COBOKYITHOCTh NMPEIMETHBIX 3HAHUNA U YMEHHUH, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO M3y4Y€HMs IpeAaMera. JTa cUCcTeMa 3HAaHUHM MOJIy4aeT ONpeAeiI€HHOE TEOpEeTUYECKOe
JIONIOJIHEHWE,  TO3BOJISIIOIEE  OCO3HAHHO  OCBOMTH  CYNIECTBEHHO  OoibmIMiA  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypOBHE M3y4YeHHs IpeaMera obecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBENUYEHHUS OO0bEMA 3HAHMM O XUMHUYECKHX OJJIEMEHTAaX H
CBOMCTBaX UX COEJUHEHUN HA OCHOBE PACIIUPEHUS U YIIyOJICHHs MPEICTABICHUH O CTPOCHUH
BEILIECTBA, XUMHUECKONW CBA3M M 3aKOHOMEPHOCTIX MPOTEKaHMs PEaKIMi, pacCMaTpUBaEMbIX C



TOYKH 3PEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. 3ydeHne nepuoaudeckoro 3aK0oHa U
[lepuonnyeckoif  CUCTEMBl ~XMMHYECKHX  DJIEMEHTOB  0Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEJICTABICHUIX O CTPOCHHH aTOMa. XUMUYECKast CBA3b OOBSICHSCTCS C
TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHUM pu e€ 00pa30BaHUM U pa3pylIEHUH, a TAKKE C TOUKH
3peHMs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB peakuuii JonoaHsAeTcs (HOpMUPOBAaHHEM
NpPEICTaBICHUN 00 3IEKTPOXMMHUYECKHX IPOLIECCaX M DIIEKTPOJIM3E PACIUIABOB U PACTBOPOB
BEIIEeCTB. B Kypce OpraHm4yeckoil XMMUU TpU PACCMOTPEHUU PEAKIHMOHHON CIIOCOOHOCTH
COCIMHEHUH ynemnseTcs 0coboe BHUMaHUE BOIpocaM 00 3JIEKTPOHHBIX A (eKrTax, 0 B3aUMHOM
BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKIUA.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJACpKAHHWE KYPCOB XUMHH YIIyOIEHHOTO YPOBHS
U3yYEHUS JJI5 KJIACCOB OTpeIeIEHHOT0 MpoduIIs (T1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 001I1el cucTeMe MpeIMETHBIX 3HAHNI) OKa3bIBAIOT BIMSHUE CMEXHBIE TPEIMETHI.
Tak, HanipuMep, B COAEPIKaHUM NTPEIMETA JJIs KIACCOB XMMHUKO-(PU3NIECKOT0 Npoduist 60bIIoe
3HaYeHue OyAyT HMMETh 3JEeMEHTHhl yyeOHOro Martepuana mo obmed xumuu. Ilpu uzydeHun
npeaMeTa B JAHHOM CIIydae akLEHT OyJeT clieslaH Ha OOIIHOCTh METOJIOB TIO3HAHUS, OOIIHOCTD
3aKOHOB Y TEOPHI B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOpHsl (MOJIEKYJIsIpHAsi TEOPHs B
(Gu3uke), 3aKOHbI COXpPAHEHUS MacChl M JHEPIuH, 3aKOHbl TEPMOJUHAMUKH, 3IIEKTPOJIN3A,
IIPEICTABIICHNS O CTPOCHUHU BEILIECTB U IPYTO€.

B 10 xe BpeMms B copiep)KaHUU MpeaMeTa Ui KJIACCOB XUMHKO-OMOIOTHYECKOTO PO HIIs
OonbIINi yaenbHbINA Bec OyJIeT UMETh OpraHudeckas XuMus. B aTom ciyuyae npenocraBisercs
BO3MOXHOCTB JJIs1 60siee 00CTOSATEIIBHOTO paCCMOTPEHUS] XUMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTHYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K MpPHUMEPY, TaKue CTPYKTYpHBbIE
KOMITOHEHTBI, KaK JUMHJbI, OCJKH, YIJICBOJbI, HYKJIEWHOBBIE KUCIOTHI U Jpyrue. [Ipu stom
3HaHHSA O COCTaBE€ M CBOMCTBAX IPEICTAaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB
CJIy>KaT OCHOBOM JUIsl M3y4€HUs CYILHOCTHU MPOLECCOB (POTOCUHTE3A, IbIXaHHs], MUILEBAPEHUSI.

B mane ¢opmMHupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIECHAYYHBIX
METOJI0B IIO3HAHUS U OIbITa IPAKTHYECKOI0 IPUMEHEHNS HAYYHbIX 3HAaHUI U3y4YEeHUE NIPEAMETa
«XuMus» Ha YIIyOJE€HHOM YpOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
IpeaMeTaMy, BXOJSIIMMU B COCTaB MIPEIMETHBIX o0nacTeil « ECTeCTBEHHO-HAayUHbIE IPEAMETHDY,
«Matemaruka 1 uHpopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATYypay.

[Ipu n3ydenun ydeOHOro mpeaMera «XUMHS» Ha YrIIyOJEHHOM YpOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero obmero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadei
NEPBOCTENICHHON 3HAYUMOCTH SIBJISETCS (OPMHPOBAHHME OCHOB HAyKH XMMHMH Kak O0JIaCTH
COBPEMEHHOIO €CTECTBO3HAHUSA, IIPAKTUYECKOM JEATEIBHOCTM YEIOBEKA U OJHOIO W3
KOMITOHEHTOB MUPOBOW KyJbTYphl. Pemenue 3Toil 3amaun Ha yriayOl€HHOM ypOBHE M3y4YCHHS
IIpeIMeTa MPEeArnosaraeT pealu3anuio TaKuX Lelel, Kak:

e (hopMupoBaHME NPEACTABICHUIN: O MAaTEPUAIBLHOM E€JMHCTBE MUPA, 3aKOHOMEPHOCTAX U
IIO3HABAEMOCTH SIBJICHUM TPUPOABI, O MECTE XUMHHU B CUCTEME €CTECTBCHHBIX HAYK U €€
BeAyllel posin B OOECIEUEHUH YCTOMUYMBOIO DPA3BUTHS YEJIOBEUECTBA: B PELICHUU
npo0JieM HKOJIOTHYECKON, PHEPreTUYeCKOW M MUIIEBOW O€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/JaHUH HOBBIX MaT€pPHAaJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECIICYCHUN
palMOHAIBHOTO TPUPOAONOIb30BAHUA, B (POPMUPOBAHUM MHMPOBO33pEHMS] U 0OIIEei
KYJIbTYpBl YEJIOBEKAa, a TAaKXKe 3KOJOIMYECKHM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLE;

® OCBOCHHME CHUCTEMBbl 3HAHUM, JIEXKAIIMX B OCHOBE XHMHMYECKOW COCTABIIAIOLIEH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUpA: (yHIAMEHTAIBHBIX MOHSITUH, 3aKOHOB U TEOPUI



XMMHH, COBPEMEHHBIX NPEICTABICHUN O CTPOCHUH BEILECTBA HA PA3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJIIDHOM, HaJMOJIEKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMHUYECKUX PEAKLUH, 0 XUMHUYECKOM
paBHOBECUH, PAacTBOPAX M AMCIEPCHBIX CHUCTEMax, 00 OOLIMX HAay4yHBIX MPUHIMIIAX
XHMMHYECKOI0 TPOU3BOJICTBA;

e (QopmupoBanue y OOy4arOMMXCS OCO3HAHHOTO TMMOHMMAHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHUYECKMX 3HAHUH IS OOBSCHEHHUS KIIOYEBBIX HJIEH U mpolieM
COBPEMEHHOM XUMMH, AT OOBSACHEHHS M TPOTHO3UPOBAHUSA SIBICHUH, HMEIOLINX
€CTECTBEHHO-HAYYHYIO IPHPOJy; I'PAaMOTHOIO peIIeHUs Mpo0sieM, CBA3aHHBIX C
XMMHEH, TMPOTHO3UPOBAHUSA, aHaIM3a W OLECHKHM C TO3UIMI 3KOJIOTHYECKON
0€30I1aCHOCTH TOCJIEACTBUN OBITOBOM M MPOHM3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKa,
CBSI3aHHOU ¢ XMMUYECKHM IPOU3BOICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;

e yriyOJieHHe NPEACTaBICHUH O HAy4yHBIX METOJaxX IIO3HAHUSA, HEOOXOAMMBIX JUIs
npruoOpeTeHus] YMEHHIM OpUEHTUPOBATHCS B MUPE BEILECTB U OOBACHEHNUS XUMUYECKIX
ABJICHUH, IMEIOIUX MECTO B IIPUPOJE, B IPAKTUUECKOH EATEIBHOCTH U TIOBCETHEBHOU
KU3HH.

B nmane peanusannu nepBooYepeHbIX BOCIUTATENBHBIX U Pa3BUBAIONINX (DYHKIIHIA [IETOCTHON
CHCTEMBI Cpe/iHero oOmiero o0pazoBaHus MPU U3YUYEHUH IpeaMeTa « XUMHUs» Ha YriIyOJaéHHOM
YPOBHE 0COOYI0 aKTyaJIbHOCTh IPUOOPETAIOT TAKKE LEJIN U 3a/1a4H, KakK:

e BOCNUTaHHE YOEKIEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOJbI, YBaXKEHUS K
npoleccy TBOpPYECTBA B 0O0JACTH TEOPETHYECKMX M NPUKIAJHBIX HCCIEIOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU;

® pa3BUTHE MOTHBAIMHM K OOyUEHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE I[IO3HABATCJIBHBIX UHTEPECOB, MHTEJUIEKTYalbHBIX M  TBOPYECKUX
crocoOHOCTEN 00yJarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOTO OTHOIICHUS K
caM0o00pa30BaHUI0 U HENPEPhIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHELIHOH
npoeCCHOHATBHON M OOLIECTBEHHOW IESTENbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 3/I0POBOM 00pa3e KU3HU;

e (opMupoBaHHE YMEHUII M HaBBIKOB PAa3yMHOI'O IPHUPOJIONOJIB30BAHUS, DPa3BUTHE
OKOJIOTUYECKOM  KyJbTYyphl, = HpUOOpPETEHHE  OmbITa  OOILIECTBEHHO-NOJIE3HON
DKOJIOTUYECKOH JCSATEIBHOCTH.

OO11ee 4yncino yacoB, MPeyCMOTPEHHBIX JIs U3yYEHHUs] XMMHUHU Ha YIiIyOJIeHHOM YpOBHE, B 11
kiacce coctanisieT 170 yacoB (5 yacoB B HEJIEIIO).

BocnurarenbHplii KOMOOHEHT YPOYHOH AeATeNbHOCTH pabouyeil mporpaMMbl BOCIUTAHUS

MAOY COII Ne9 orpakeH B KaJeHAApHO-TEMATHYECKOM IUIAHMpPOBaHUM B MyHKTe «Tema
YPOKa».

COIAEPKAHUE OBYUEHUA
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sep. XUMHYECKUM 3neMeHT. M30Tonbl. CTpoeHUE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBblE 4YHCIIA. ODHEPreTHUYECKUE YpPOBHU U NOIYpPOBHU. ATOMHbBIE
opoutanu. Knaccudukanuss XUMUYECKUX SIEMEHTOB (s-, p-, d-, f-amemenTsI). Pacnpenenenue
DJIGKTPOHOB TI0O aTOMHBIM OpOWUTANIsM. DJIEKTPOHHBIE KOH(QUTYpAallMd aTOMOB JJIEMEHTOB



MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXAEHHOM COCTOSIHUM, 3JIEKTPOHHBIE
KOH(UTYpaIi HOHOB. DIEKTPOOTPULIATEITHHOCTb.

Ilepuonnueckuit 3axkoH u Ilepuonnueckass cucrema XUMHYECKUX diieMeHTOB JI.M.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [leproanyecKkoil CHUCTEMBbl XHUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX JJIEMEHTOB W 00pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB MO TPyNHmaMm u
nepuoaam. 3HaueHue nepuoanyeckoro sakona J[.J. Menneneesa.

Xumu4ueckasi CBs3b. BUIbl XMMUYECKON CBSI3M: KOBAJICHTHAs,, NOHHAs, METAJNINYECKas.
MexaHu3mbl 00pa30BaHMs KOBAJICHTHOM CBsI3U: OOMEHHBIN U JJOHOPHO-AKIIENTOPHBIN. DHEPTHSI U
JnuHa cBsi3u. [lonsipHOCTH, HANPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie
cBa3u. Bogopoanas cBsi3b. MeXMOIEKYIISIPHBIE B3aUMOJACUCTBUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b JJIEKTPOHHOM CTPYKTYpPHI
MOJIEKYJI C MX T€OMETPHUUYECKHM CTpPOEHHEM (Ha MpUMepe COEAMHEHHI 3JEMEHTOB BTOPOIO
nepuosa).

[IpencraBnenne o0 KOMIUIEKCHBIX coenuMHeHusx. CocTaB KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTenb, JHMraHAbl. 3HAue€HHWE KOMIUIEKCHbIX coenuHeHuil. [lonstue o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJIEKYJSIpHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. THIBI KPUCTAUIMUYECKHX
peETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTne o nucnepcHbIx cucteMax. McruHHble pacTBOpHIL. [IpencraBienne o KOIOMIHBIX
pactBopax. CriocoObl BbIpaX€HHS KOHIEHTpPAlMUd PAcTBOPOB: MaccoBas [0Jis1 BEIIEeCTBa B
pacTtBope, MOJspHas ~ KOHLEHTpanus. HachlllleHHble W HEHACHIIIEHHBIE  PACTBOPHI,
pactBopuMOCTh. Kpucrammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOpraHMYEeCKHX BeUIecTB. |pHBUANbHBbIE HA3BAHUSA
OTJENIbHBIX NPECTABUTENECH HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYeCKUX peakIiii B HEOPraHUYECKOM U OpraHnYecKOi XUMUH. 3aKOH
COXpaHEHHUs MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS DHEPTUU MPU XUMHUUYECKHUX
peakuusax. TenaoBbie 3PpPEeKTh XUMHUUECKUX peakiuil. TepMoXxuMuieckue ypaBHEHUSI.

CKOpOCTh XUMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PaKkTopoB. 'oMOTEeHHBIE
U reTeporeHHbie peakunu. Katanus u karaau3aTtopsl.

OO6parumMble 1 HeOOpaTUMBbIE peakIui. XUMHUYecKoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO
paBHOBecHs. DaKTOphI, BIMSIOIIME HA MOJOXEHHE XMMHUYECKOrO PAaBHOBECHS: TEMIIEPATypa,
JIaBJICHUE U KOHLEHTPALMU BEIECTB, y4acTBYOIMMX B peakuuu. [Ipuauun Jle [larense.

OnektponuTtnueckas aucconuanus. CuipHble U ciiadble  AIeKTposuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX pAacTBOPOB: KUCIIOTHAs, HEWTpalbHAas, LIeno4Has. BogopoaHslii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiinn nonHoro oomena.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb OKHUCIEeHHs. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTAaHOBJCHHS. BakHEHMIIME OKHCIHUTENH U
BOCCTAaHOBUTENIN. METO/ 3JIEKTPOHHOTO OasiaHca. DJIEKTPOIU3 PACTBOPOB U PACIJIABOB BELIECTB.

OKCIIEpUMEHTAIbHbIE METOABl HM3YYEHHS BEIIECTB M HUX MPEBpAIICHUI: pa3JIOkKEHUE
MEepPOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalW3aToOpa, MOJEIM KPUCTALUIMYECKUX PEIMIETOK,
NPOBEICHUE pEAKIUA MOHHOTO OOMEHa, OIpelesieHue Cpeabl PacTBOPOB C  IOMOIIBIO
WHWKATOPOB, U3yUYEHUE BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON PEaKIuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.



[Tonoxxenue HemetaioB B Ilepuogumueckoil cucrteme Xumudeckux siaeMmeHToB JI.U.
MengeneeBa U OCOOCHHOCTH CTpOEHUST WX aromMoB. (Du3WYeCKHe CBOWCTBA HEMETAILIOB.
AmoTponust HeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa U yriiepoaa).

Bomopon. Ilonydenne, ¢puznueckne M XMMHUYECKHE CBOWCTBA: PEAKIIMUA C METAJUIaMHU U
HEMETaJUIAMH, BOCCTAHOBUTEINIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

lanmorensl. Haxoxaenue B mpupojne, CocoObl MoMydeHus, (GU3NMUYEeCKHe U XUMUYECKHE
cBoiicTBa. ['asoreHoBogoOpoabl. BaxkHeNme KUCIOPOACOAEPIKAIIUE COCIAMHEHUS TaJOT€HOB.
JlaGopaTopHble U MPOMBIIIJIEHHBIE CTIOCOOBI TOTYy4YEHHS rajioreHoB. [IpumMeHenne rajoreHoB 1 ux
COCTUHEHUN.

Kucnopoa, o3on. JlabopaTropHble W MPOMBIILIICHHBIE CIHOCOOBI MOMYyYEHUS KHUCIOPOJa.
®u3nuecKue 1 XUMUYECKHUE CBOMCTBA U MPUMEHEHHUE KUCI0poaa U 030HA. OKCUABI U IEPOKCU/IBI.

Cepa. Haxoxnenue B mpupoae, CIOCOObI MONy4YeHUs, (PU3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Oxkcua cepoi(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiau. OCOOEHHOCTH CBOMCTB CEpHOM KHCIOTHL. IlpuMeHneHue cepbpl U eé
COEIMHEHUM.

A3zor. Haxoxxnenue B mpupone, CHOCOObI MOJIY4YEHHS, (PU3NYECKHE H XUMUYECKHE
cBoMcTBAa. AMMHMaK, HUTpUIbl. OKcuapl a30Ta. A30THCTass M a30THAasg KUCJIOTHI U HUX COJIH.
OcCOoOeHHOCTH CBOMCTB a30THOM KHUCJHOTHL [IprMeHeHHe a30Ta M €ro COeJUHEHUH. A30THBIC
yA0OpeHUs.

®dochop. Haxoxnenne B mpupojie, CrocoObl MONydeHHs, (HU3NUSCKHEC U XUMHYCCKUE
cBorictBa. Dochuast u pochun. Oxcuasr hochopa, hochopHas kucinora u e€ conu. [I[pumenenne
docopa u ero coenunenuii. PochopHsie ya00peHus.

Yrinepon, HaxoxaeHWE B Tpupone. AorpomnHble Mogupukanuu. Duzndeckue u
XUMHUYECKHE CBOMCTBA MPOCTBIX BEIIECTB, 0Opa3zoBaHHBIX yriepomoM. Oxcun yriaepona (II),
okcun yraepoma (IV), yrompHas kuciora u €€ coim. AKTUBUPOBAHHBIN YTroJib, aacoOpOIHs.
Oymiepensl, TpadeH, yriepoaHsie HaHOTPYOKu. [IpruMeHeHne mpocThIX BEMIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €70 COCIUHECHUM.

Kpemunii. Haxoxxnenue B mpupoje, CocoObl MONydeHUs, PU3NUECKHUE U XUMHYECKUE
cBorictBa. Okcun kpemuus (IV), kpemHueBas KUCIIOTa, CUITUKATHL. [I[puMEeHEeHNEe KPEMHUS U €ro
coegquHeHuil. CTEKIO0, €ro MoIy4eHHe, BUbl CTEKIIA.

[onoxxenne metamioB B [lepruouueckoii cucteMe XUMHUYECKUX 3J1eMeHTOB. OCOOCHHOCTH
CTPOCHHUSI SJIEKTPOHHBIX 000I0YeK aTOMOB MeTaiuioB. O0mue Gu3nyeckue CBONCTBA METAJLIOB.
[Tpumenenue meTaisioB B ObITy U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKHN Psii HanpspKeHU MetauioB. OO01ire criocoObl MOTyYeHUsI METaJUIOB:
TUAPOMETAJUTYPIHsl, MUPOMETAIITYPrHUsl, dJIeKTpoMeTaiuTyprus. [loHsATHE 0 KOPPO3UHM METAILIOB.
CrocoObI 3aUTHl OT KOPPO3HUH.

O6mas xapakrtepuctuka MetawioB IA-rpynmer [lepuoandeckoil CHCTEMBI XUMHUYECKHUX
sneMeHToB. Hatpuii u kanuii: noiaydenue, GuU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctrka MetaioB I[A-rpynmer [leprogumdeckoil cucTeMbl XUMHUYECKUX
3JIEMEHTOB. MarHuii U KaJbIMii: IOJy4YeHHE, PU3NIECKHEe U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTHIX BEIIECTB U X coennHeHui. JKECTKOCTh BOJIBI U CITOCOOBI €€ YCTpaHEHUS.

ANIOMUHUH: TIONTydeHue, (U3NYECKUe U XUMHYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIe CBOICTBA OKCHIAa W THIPOKCHIA ATIOMUHMSI,
TUAPOKCOKOMIUIEKCHI ATTFOMUHUS.



OO6mas xapakTepucTuka MeTauioB mooouHbix noarpymm (b-rpynm) Ilepuommdeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®dusnueckue U XMMUUYECKHE CBOMCTBA XpoMma U ero coeAuHeHun. OKCUIIbI U TUIPOKCHUIbI
xpoma (II), xpoma (III) u xpoma (VI). Xpomarsl U AUXpoOMaThl, ©X OKUCIHTEIIbHBIC CBOWCTRBA.
[TomyuyeHnue u npuMEHEHUE Xpoma.

®dusznueckue M XHMMHMYECKHE CBOMCTBA MapraHiia ¥ €ro COeIMHEHMH. Bakuenmue
coenunenus mapranua (II), mapranna (IV), mapranna(VI) u mapranna(VII). [Tepmanranat kanus,
€ro OKHCIIUTEIbHbIE CBOMCTBA.

Du3nyecKue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coequHeHn. OKCUIbl, TUAPOKCUIBI U
conu xkene3a (I1) u sxxenesa (I1I). [Tonyuenue u npuMeHeHre Keje3a U €ro CIIaBoB.

Pu3nyeckne U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonydyenne u npuMeHeHue
MeOU U €€ COeIUHECHUH.

[{uHK: monydeHue, Gu3nIecKrue U XUMHIECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCH/IA
Y TUAPOKCUJIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [I[puMeHeHune IIuHKa U ero COeAMHEHUH.

DKCTepUMEHTAIBHBIE METO/IbI H3yUEHUS BEIIECTB M UX MPEBPAIICHUN: H3yueHUE 00pa3IioB
HEMETAJJIOB, TOpeHue cepul, docdopa, xeieza, MarHusg B KUCIOPOJE, M3YUCHHE KOJIEKLUUU
«MeTtaiel ¥ CruIaBeDy, B3aUMOJECHCTBUE IIEIOUYHBIX U IIEIIOYHO3EMENBHBIX METAUIOB C BOAOU
(BO3MOYHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB), B3aUMOJICHCTBUE IIMHKA H JKeJe3a C pacTBOpaMH
KHCJIOT U LIEJNIOYEH, KaueCTBEHHbIC PEAKIIMM HA HEOPraHWUYeCKHe aHUOHbI, KATHOH BOJOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB ATFOMUHUSA U [IUHKA C paCTBOPaMU KHUCIIOT U
LIEeJI0YEH, pellIeHHEe 3KCIIEPUMEHTAIBHBIX 3a4a4 110 TeMaM «[ anorens», «Cepa 1 €€ COeIMHEHU,
«A30t u pochop ¥ UX coenUHEHUs», «MeTauibl TJIaBHBIX MOATPYNI», «MeTalabl TOOOYHBIX
MOATPYTIID.

XuMHUS U )KU3Hb.

Ponb xumun B obecrieyeHMN yCTOWYUBOTO pa3BUTHA yelloBeuecTBa. [loHsATHE 0 Hay4HBIX
METO/1aX MO3HAHUS U METO0JIOTUH HAYYHOT0 HcclieoBaHus. HayuHble MPUHLUITBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpOMBITINIEHHBIE CIIOCOOBI MONYYCHHUS BXHEUIIUX BEHIECTB (HA
npuMepe MPOU3BOJICTBA aMMHUAaKa, CEPHOW KHUCIOTHL, MeTaHoiya). I[IpoMblnieHHble crnocoObl
MOJIyYEHUSI METAJUIOB M CIUIaBOB. XHMMHUYECKOE 3arpsA3HEHUE OKpPYXKAoIIEH Cpelbl U €ro
nocneAcTBrsl. Poib XuMuu B 00eCTICUeHUN YJHEPTeTUYECKON 0€30ITaCHOCTH.

XuMHs U 300poBbe 4YenoBeka. JlekapcTBeHHbIE cpencrsa. IIpaBuia uCIONb30BaHUSA
JIEKApCTBEHHBIX MpenaparoB. Ponb XMMHUK B pa3BUTUN MEIULIUHBI.

XVMHS MUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poib Xumuu B obecrieueHun
MUIIEBON OE30MMaCHOCTH.

KocMmernueckne u mapdromepubie cpenctBa. bertoBas xumms. IlpaBwmia 6Ge3omacHOro
UCIIOJIb30BaHUs IPENapaToB OBITOBOM XMMHUH B IIOBCEAHEBHON KHU3HU.

XUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIBHBIC MaTepHaIIBI (IIEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHnyecKre U MUHEpAITbHBIC YI00PSHHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUabl, KPaCKH, CTEKIIO, KepaMuKa. MaTepuaibl s
31eKTpoHUKU. HaHoTEXHOMOTH Y.

PacuérHrle 3agayn.

Pacuérel: Macchl BemecTBa Wik 00bEMa ra3oB [0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
win 00BEMY OJIHOTO M3 YYaCTBYIONIMX B PEAKIMU BEIIECTB, MacChl (00BEMa, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CIIM OJHO W3 BEIIECTB HMMEET IPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pEaklUd, €CIM OJHO U3 BELIECTB JIaHO B BUJE pacTBOpa C
ONpeAcNEHHOM MacCOBOM JIOJIed PACTBOPEHHOIO BELIECTBA, MACCOBOW JOJIM U MOJISPHOU



KOHIIGHTpAllUM BEIIECTBA B PAcCTBOpPE, NOJIM BBIXOJA IPOIYKTa PEaKUUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexpeamMeTHbIE CBSI3H.

Peanuzamust MeXIpeIMETHBIX CBSI3CH MPU M3yUeHUU OOIIeH W HEOPTraHWYECKON XUMHH B
11 xmacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSTHIA,
TaK Y MOHATHUM, MIPUHATHIX B OTACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TOHATHUSA: SBJICHHE, HAay4HBIH (DakT, TUMOTE3a, TEOPHs,
3aKOH, aHajJu3, CHUHTE3, KiIaccupuKaluus, TIEepUOJUIHOCTh, HAOIIO/IEHUEe, U3MEpEeHHe,
3KCHEPUMEHT, MOJENb, MOJEITUPOBAHHUE.

®dusnka: marepusi, MUKPOMHUP, MaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIBI, PaJMOAKTHBHOCTh, MOJIEKYJAa, YHEPTreTUYECKHI YPOBEHb, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BEIIEeCTBa, UIealbHbIN Ta3, (pU3nuecKkre BeINUYUHbI, AMHHULIBI H3MEPEHUS,
CKOpOCTb, JHEpI'us, Macca.

buonorus: kneTka, oOpraHuM3M, JSKOcHUCTeMa, Ouocdepa, MeTabonM3M, MaKpo- U
MUKPOIJIEMEHTBI, O€JKH, >KHUPBI, YTJICBOJbI, HYKJICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KpYTOBOPOT BEILIECTB U IMOTOK SHEPTUH B IKOCHCTEMAX.

['eorpacdusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonmorus: XUMHUEcKasi IPOMBIIIIEHHOCTb, METAJLUIyPrusi, CTPOUTENIbHbIE MaTepHaIbl,
CEJIbCKOXO3SUCTBEHHOE TPOW3BOJCTBO, THIIEBAass IPOMBIIIIEHHOCTh, (apMaleBTUYeCcKas
IIPOMBILUIEHHOCTb, MIPOU3BOJCTBO KOCMETHYECKHUX Ipenaparos, IIPOU3BOJCTBO
KOHCTPYKIMOHHBIX MaTe€pUaloOB, 3JIEKTPOHHAs! IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA IIPOITPAMMBI 110 XMMHMHU HA
VYIJTYBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OBPA3OBAHU S
JJUYHOCTHBIE PE3YJIBTATHI

B COOTBECTCTBHUHU C CHUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CprKType JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHS IIpeIMETa « XMMUS Ha YPOBHE CPEIHEro 00I11ero 00pa30BaHUs BbIACICHbI
CIICNYIOINE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIMIMMKCS  POCCHMCKON  I'pakIaHCKOU
HUJEHTUYHOCTH, TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEICICHUIO;
HAIMYUE MOTHMBAallMM K  OOYYCHHIO; TOTOBHOCTh M CIOCOOHOCTh  OOYYaromIMXcCs
pyKOBOI[CTBOBaTBCH HpI/IHHTBIMI/I B O6H_I€CTBC HpaBI/I.HaMI/I nu HOpMaMI/I IIOBCACHUS, HAJIU4YUC
MIPaBOCO3HAHUS, YKOJOTHIECKON KYJIbTYPhI; CIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KU3HECHHBIC
IJIaHEI.

JIMuHOCTHBIE Pe3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHUSD» OTPaXKaroT C(OPMHUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON U IPAKTHUECKOHN JEATEIHHOCTH O0YJAIOIIUXCS B TIPOIECCE peaTn3alun
00pa3zoBaTenbHON AEATEIHHOCTH.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPEAMETa «XUMHUS» OTpa)karoT cOPMHPOBAHHOCTH
OTIBITA MTO3HABATEIPHON U MIPAKTHYECKOHN JEATEIHHOCTH O0YJAIOIINUXCS B TIPOIECCE peaTn3alun
O6p&30BaTeJIBHOI>'I ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH.

1) rpa:kIaHCcKOro BOCIMTAHUSA:

OCO3HAHUA O0YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIpaB M 00SI3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOMOPSIIKY;

HpGI[CTaB.HeHI/ISI 0O COIIMAJIBHBIX HOpMaX nu npaBHnax MECKINYHOCTHBIX OTHOH_IGHI/II\/'I B
KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOM NEATETLHOCTH MPHU CO3JaHUU YUCOHBIX MPOEKTOB,
peLHeHI/II/I y‘-I€6HI>IX U ITO3HABaTCIJIbHBIX 3a1a4, BBIIIOJITHCHUU XUMHUYCCKUX BKCHepI/IMeHTOB;



CIIOCOOHOCTH MOHUMATh U IMPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI IpYTHX
MIPH aHAJIM3E Pa3IMIHBIX BHJIOB YUCOHOH AESITETbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacleAHI0 OTE€YECTBEHHOU
XUMUHY;

YBOKEHHSI K TPOIIECCY TBOPUYECTBA B OOJIACTU TEOPHHM W TPAKTHUYECKOTO MPHUIIOKCHHS
XUMHUH, OCO3HaHUs TOTO, YTO JaHHBIE HAYKH €CTh pPE3yJbTaT JIUTEIbHBIX HAOIIOICHUH,
KPOTMOTJIUBBIX SKCIIEPUMEHTAIbHBIX TOUCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTENIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaju3e
uH(OpPMAIIUHU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XHUMHUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbIEC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELIECHUs], OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IIOBEJCHUE U MOCTYIKA CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIIEACTBHI MOCTYIIKOB;

4) popMupoBaHUS KYJbTYPHI 310POBbS:

MOHMMAHUS [IEHHOCTEH 3J0pOBOTO W 0e30macHoro oOpasza JKHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHnsT paBWJI 0€30MacHOTO OOpaIleHusl C BEIIeCTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU, B TPYJA0BO J1€ATEIbHOCTH;

MOHWMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIHHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHUS TOCIEICTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOIEHHS alKOroJs,
HapKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JIESTEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JESITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWH TMPAKTUYECKUX 3a7ad COIHAIbHOMI
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY W3YYCHHIO TPO(GECcCHil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBa)XEHUS K TPy, JIOJSIM TPyIa U pe3yjIbTaTaM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHYaIbHOM TPACKTOPHH 00pa3zoBaHus, Oyayiien
npodeccuu U pearu3ainui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) IKOJI0OrM4ecKOro BOCIMTAHUSA:

IKOJIOTMUYECKH 1€IeCO00Pa3HOr0 OTHOMIEHUS K MPHUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMII¢;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMYECKUX Mpo0JieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
pallOHATBHOTO PUPOAOIIOIH30BAHNS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BPEI OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JEHUCTBUN U NIPEJOTBPALLATD UX;



HaJIMYUSl DPA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYpHI, OIbITA
NESATEIIbHOCTH  DKOJIOTUYECKOW  HAMpABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI HUMHU B
MO3HABATEILHON, KOMMYHUKATUBHON U COLIMATBLHOU MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd W
00I11eCTBEHHOM MPAKTHKH;

NOHMMAaHUS CHENU(PUKA XMMHUU Kak HayKH, OCO3HaHHA €€ poiu B (HOpMHUPOBAHHUU
PalMOHATILHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYKaloleM
MHUpE KaK O €IMHCTBE MPHUPOABI M YEIIOBEKa, B TO3HAHWH MPHUPOJHBIX 3aKOHOMEPHOCTEH W
pelIeHnu mpodIeM COXpPaHEHUS IPUPOJTHOTO PABHOBECHST;

yOeXKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
TYMaHUCTUYECKON HaIPaBJICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOM 0a3bl MaTepuaIbHOMN
KyJbTYpPBI, B PEIICHUH IT00ATBHBIX MTPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIIUHBI,
o0ecreyeHny YCIOBHM yCTIENTHOTO TPpyAa U SKOJOTHYeCKH KOM(OPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHHUHM OKpY)KAIOIIEr0 MHUpPa M MPOUCXOISAMIMX B HEM H3MEHEHMI,
YMEHHS JieJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB U MMEIOIIMXCS JaHHbBIX
C IEIBIO MOYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIONb30BaTh XUMHUUYECKUE 3HAHMSI IJISl PEIICHUs TPOOIeM
B PEAJIbHBIX )KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON NeATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHUH TI0 XUMHUU B COOTBETCTBUU C >KHU3HECHHBIMHU
MOTPEOHOCTSIMH,

HWHTEpeca K 0COOCHHOCTSIM TPY/1a B Pa3IuvHBIX cepax mpodecCHOHATbHON NI TEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeqMeTHbIe pe3yIbTaThl OCBOCHHS MPOrpaMMbl [0 XMMHHM Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYarOIUXCA MEXIUCIUILINHAPHBIC
(MeXTmpenMeTHbIE) 00LIeHAYYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieuru UKy METO0B MO3HAHUS, UCIIONb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, sBJIECHUE, MPOLECC, CUCTeMa, HayuHbId (aKT, NMPUHLMUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHHMBEpCalibHble  yueOHble  JeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHKATHBHBIE,
peryinsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH U
COLMAJIBHOM KOMIETEHIMH 00y4aroIuxcs;

CIOCOOHOCTh  OOYy4YaloIUXCs  HUCIOJIb30BaTh  OCBOEHHBIE  MEXIUCLMIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHblEe y4yeOHbIE ACWCTBUS B I03HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MeranpeameTHble pe3ysbTaThl OTPA)KalOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
NI03HABATEIbHBIMHU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JE€HCTBHUSIMH.



Ilo3naBaTebHBbIE YHUBePCAIbHbIE YUeOHbIe JeiCTBUS

1) 6a3oBble JIOTHYECKHUE JIeliCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyallM3MpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENEeNsATh LeNN JEATeTbHOCTH, 3a/laBas HmapamMeTpbl U KPUTEPUM UX JOCTHUKEHUS,
COOTHOCHUTD PE3YNbTaThl AEATEIHLHOCTH C MMOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUNM MPHUEMBI JIOTHUECKOTO MBILIUICHUS: BBIICIATH
XapaKkTepHble TPU3HAKK TOHATHM W YCTaHaBIMBAaThb WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALIUY BEIIECTB U XMMHYECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JOTHUECKUE PACCYKACHUS (MHIyKTUBHBIE, IEAYKTUBHbIE, 10 AHAJIOTUH ), BBISABIIATD
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAECMBIX SIBICHUAX, (DOPMYJIUPOBATH BHIBOIBI U
3aKJIOYCHUS,

MPUMEHSTh B MPOLECCEe MO3HAHUS HCIOJIb3yeMble B XUMUU CHUMBOJUYECKHE (3HAKOBBIC)
MOJIEH, TPeoOPa30BbIBATH MOJIEIbHBIE IPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
xuMu4eckass (opMmyia, ypaBHEHHE XHUMHUYECKOH peaklud — TMpPU PEIIeHUd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3aa4, TPUMEHSATh Ha3BaHHbIE MOJIETIbHBIC MPEACTaBICHUS s
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaEMbIX BEIIECTB U XUMUYECKUX PEaKLUH.

2) 0a30BbIe HCCJIEN0BATEIAbCKHE TeHCTBUSI:

BJIJI€Th OCHOBAMH METOJIOB HAy4YHOI'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKIIU;

dbopMynupoBaTh eI H 3aJa4d  HMCCIEAOBAHMS, WCIOJIB30BaTh IIOCTABICHHBIC U
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst POPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE NMPABUIHLHOCTH BBICKA3bIBAEMbIX CYKICHU;

BJIAJCTh HAaBBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U TMPOBEIACHUS YUYECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh OOOOIIEHUS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMS, COCTABIATh OOOCHOBAHHBINA OTYET O MPOAETIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHMYECKOW MCCIIEOBATEIbCKOM U MPOEKTHOM JesITeIbHOCTH,
MPOSBISATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYECKHX 3aJ1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB ITO3HAHUS.

3) padora ¢ nngopMmanmeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HAyYHO-TIOMYJIsIpHAsS
auTepaTypa XHMHYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HMHTepHera),
aHAIM3UPOBATh HH(GOPMALIMIO PA3TUYHBIX BUAOB U (POPM MpeCTaBIeHUs, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTB;

dbopMyIHMpoBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABI NPU TOUCKE M OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOpPETaTh OMBIT KCIOJB30BaHUS WH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
Pa3JIMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBbHYIO opMy MpencTaBieHus HHGOPMAIUU (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U IPYTHE);



UCIIOJIb30BAaTh HAYUYHBIM SI3bIK B KayecTBE CpeACTBa Mpu paboTe C XUMHUYECKOM
uH(poOpMaIliel: TPUMEHSATh MEXKIpEeAMETHbIe ((U3MYECKHe W MaTeMaTHYeCKHWe) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHMKaTHUBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

3aJjaBaTh BOMPOCHI 0 CYIIECTBY 00CYkK/1aeMOil TEMBI B X0/1€ JUAJIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBATh UIeH, (POPMYIIUPOBATH CBOU MPEUIOKEHHUSI OTHOCUTEIBHO BBITTOTHCHHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNATh C MpE3EHTAlUeNd pe3yJIbTaTOB MO3HABATEIbHON NEATEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBIOJHEHUHM XUMHYECKOIO
JKCIIEPUMEHTa, TPAKTUYECKOW paboThl MO HCCIENOBAHUIO CBOWMCTB H3Y4YaeMbIX BEIIECTB,
peanmzanuu y4eOHOTO TpoeKkTa, M (OPMYyIUPOBATh BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHM ITyTEM COTJIACOBAHMS MO3UIIHIA B X01€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepcajibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBISATH CBOIO IMMO3HABATEIbHYIO IESITENbHOCTD,
onpenenss e€ Ienu W 3aJauyd, KOHTPOJIMPOBATH M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TP BBITIOJHEHUHM YY€OHBIX M HCCIECIOBATENbCKUX 3aad,
BBIOMpaTh Hanbosiee A(HEKTUBHBIN CIIOCOO UX PEIICHUS C yIETOM TOJYyYCHHUS HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEaKLUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.

HPEJIMETHBIE PE3YJIbTATHI

[TpenmMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUs» OTPaXKaloT:

c(OpMHUPOBAHHOCTH MPEJICTABICHUI: O MaTePHAIbHOM €IMHCTBE MHUPa, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE Y 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAayK
U e€ poiau B 0O0ECIEYEHUH YCTOMYMBOTO PA3BUTHUS, B PEIICHUH MPOOIEM HKOJOTHYECKOMH,
HHEPreTUYECKOM M TUILEBOW 0e30MacHOCTH, B Pa3BUTHM MEAMLMHBI, CO3JaHHM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HSHEprud, B  O0OECHEYeHHH  paAIlMOHAJIHHOTO
PUPOIONOIL30BaHus, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KyJIbTYphl YENIOBEKA, a TAKKE
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM Cpee;

BJIQ/ICHUE CUCTEMONW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroliye
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, TEKTPOHHAast 000JI0YKa aToMa, S-
, p-, d-aromHBIE OpOWTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpUIU3AIUs
aTOMHBIX OpOuTasNell, HMOH, MOJIEKyJia, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKUCJICHUsI, XUMHYECKass CBA3b (KOBAJICHTHAsl, HOHHAs, METa/NINYecKas, BOJOPOJHAs),
KpUCTAJIJIMYECKasi peléTka, XUMUYecKas peakius, pacTBOp, AJIEKTPOJMTHI, HEIIEKTPOIIUTHI,
JMEKTPONIUTUYECKAsl ~ JUCCOLMAlUs, CTENeHb JMCCOIMAIMM, BOJOPOAHBIN  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM A(PHEKT XMMUUECKON peaku, CKOPOCTh XUMHUECKOM
peakuuy, XUMHYECKOE pAaBHOBECHE;, TEOPUUM M 3aKOHBI (TEOpPHS AJIEKTPOIUTUYECKOU
auccouuranuu, nepuoanyeckuii 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U MPEBpAIllEHUs SHEPIHMH MPH XUMHUYECKHX PEaKIMsIX, 3aKOH MMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJINYECKHUM A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIME B OCHOBE IOHUMAHHUS MPUYMHHOCTH M CHUCTEMHOCTHU
XUMHUYECKHX SIBJICHUI; COBpEMEHHbBIE MPECTABICHUS O CTPOCHUH BEIIeCTBa HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HAJMOJEKYJISIPHOM YPOBHSIX; NMPEACTABICHUS O MEXaHHU3MaX XUMHUYECKHX
peakiui, TEePMOJMHAMUYECKHMX M KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX [MPOTEKaHUsA, O
XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIIEPCHBIX CHUCTEMaX; (PAKTOIOTHYECKHE CBEACHUS O



CBOICTBaxX, COCTaBe, MOJYYEHUU U O€30MacCHOM HCIIOIb30BAaHUM BaXKHEHIINX HEOPraHMYEeCKHX
BEIIECTB B OBITY W MPAKTUYECKOW MCSATEILHOCTH 4YEJNOBEKa, OONIMX HAayYHBIX MPUHIMIIAX
XMMHYECKOI0 TPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHSITHIA, YCTaHABINBATH
UX B3aUMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATHSA NPHU ONMHCAHUM HEOPTaHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMHUPOBAHHOCTh YMEHUS HCIIOJNB30BAaTh XMUMHUYECKYIO CHMBOJUKY JUISI COCTABIICHUS
dopMynl BelIeCTB W YpaBHEHUN XHUMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIe Ha3BaHUS OT/ICIBHBIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJICHTHOCTD U CTENIEHb OKUCICHUS XUMUIECKIX
DJIIEMEHTOB B COCAMHECHHSX, BHUJ XUMHUYECKOW CBSI3HM (KOBAJICHTHAs, MOHHAS, METAJUTMUECKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIECTB OT BHAA
XUMHUYECKON CBSI3W M TUMNA KPUCTAJUIMYECKON peIméTKy, OOMEHHBIH M TOHOPHO-aKLENTOPHBIH
MeXaHU3MbI 00pa30BaHUS KOBAJIICHTHOU CBSI3U;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(UIMPOBAaTh: HEOpPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHUYECKHE PEaKLUUU IO Pa3IMYHBIM MPU3HAKAM (YHCIY U COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY 3(QeKTy peakuuu, H3MEHEHHIO CTENEHEeW OKHUCIEHHS 3JEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa W JPYTHE); CaMOCTOSATEIHHO BBIOMPATh OCHOBAaHUS U
KPUTEPUU JJIs KJIacCU(PUKALMU U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpbIBaTh CMBICI Mepuogudeckoro 3akona JI. W.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKILINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOECHHUE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro nepuonoB Ilepuonuueckoit cucremsr 1.
MenieneeBa, UCHOJb3Ys MOHITHS «IHEPTETUUECKHE YPOBHU», «IHEPreTUUYECKUE MOIAYPOBHUY,
«s-, p-, d-aTOMHBIE OPOUTATIN, «KOCHOBHOE U BO30YKIEHHOE YHEPTETUUECKUE COCTOSTHHSI aTOMay;
OO0BSACHATH 3aKOHOMEPHOCTU M3MEHEHHS] CBOMCTB XUMUYECKHX 3JIEMEHTOB U MX COCAMHEHUN 1O
nepuonaM u rpynmnam Ilepuonnueckoit cuctemsl Jl. 1. MenneneeBa, BaJl€HTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTH YMEHHIA: XapaKTEPHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KIACCOB, MOJATBEPXkAATh CYIIECTBOBAHME TIE€HETUYECKOW CBA3U MEXKAY
HEOPraHWYECKMMH BEIIECTBAMU C IIOMOINBK) YPAaBHEHUH COOTBETCTBYIOIIMX XHWMHYECKHUX
peaKLuii;

c(OpPMHUPOBAHHOCTh YMEHHS PACKPHIBATH CYIIHOCTH: OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajaHca dTHUX PEeaKIHil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; peakuuit
TUAPOIIN3a; PEaKIUil KOMIUIEKCOOOpa3oBaHus (HA MpPUMEpPE THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMUHHUS);

c(OpMUPOBAHHOCTh yMEHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuui ¢ y4€TOM HMX DSHEPreTUYECKUX XapaAKTEPHUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEaKIMi B 3aBUCHMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIEHUs
XUMHUYECKOT'O PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aeicTBuii (mpunnun Jle [llarensbe);

c(OpMHUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUECKHUE PEAKIINH, JIeKaIIHe B OCHOBE
MPOMBIIUIEHHOTO TIOJYYEHUS] CEpHOW KHUCJIOTHL, aMMHaka, oOOIlIue Hay4HbIE MPUHIUIIBI



XUMHYECKHX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHHUS PUCK-TIOTH3a;

c(OpMUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUI O METO/IaX HAYYHOTO TIO3HAHMSI SBICHHIA
PUPOJIbI — HAOMIOICHNE, U3MEPEHNE, MOETMPOBAHNE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBII ),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHUsA [PUMEHATb 3T 3HAaHUS IpHU
OKCIIEPUMEHTAILHOM UCCIEAOBAHUM BEIIECTB W JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHHIA,
MMEIOIINX MECTO B IPUPOAE, MPAKTHUECKOM JIeITeTbHOCTH YeJIOBEKAa U B IOBCETHEBHOM JKU3HU;

c(OpMHUPOBAHHOCTh YMEHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C MOHATUSAMU U
NPEJCTaBICHUSIMH  JPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB i 0ojJee OCO3HAaHHOIO
MOHUMAaHUS MAaTepUATIBLHOTO €AMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MMPOBOJIUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MaccoBast
JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHAsi KOHLIEHTPALIKs»; MAcChl BELIECTBA UM 00bEMa raza o
M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM O0bEMY OJHOTO M3 YYACTBYIOLIUX B pEaKIUU
BEIIIECTB; TEIUIOBOTO d(h(ekTa peakiuu; 3HaUeHUS BOIOPOTHOTO TIOKA3aTelsl pACTBOPOB KUCIIOT U
HIeyioueil ¢ M3BECTHOM CTENEeHBIO IUCCONMANUU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA)
MPOJYKTA PEaKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHON
MaccOBOH /10J1ei pacTBOPEHHOIO BEIIECTBA UM JIaHO B M30BITKE (MMEET MPUMECH ); IOJIU BBIX0/1a
MPOIYKTa PEaKkiuu; 00bEMHBIX OTHOIIIEHUH ra30B;

c(OpPMUPOBAHHOCTh YMEHHU: CaMOCTOSTEIBHO TUIAHHPOBATh M MPOBOAUTH XUMHYECKHIA
9KCIIEPUMEHT (MPOBEACHNUE peakluii HOHHOTO 0OMeHa, MOTBEPK/IEHNE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHIAUKATOPOB,
W3YYCHHE BIUSHUS Pa3IMYHBIX (AaKTOPOB HAa CKOPOCTh XHMHUYECKON pEaKINH, pEIICHUe
IKCIIEPUMEHTAIBHBIX 33134 1Mo TemaMm «Mertamie» u «HeMeramnsl»y) ¢ coOMOACHHEM MPaBIIT
Oe3omacHOTO OOpalleHusi ¢ BEMIeCTBaMU M JaOOpaTOPHBIM 00OpyAOBaHHEM, (HOPMYyIUPOBATH
1enb HCCEeNOBaHUS, MPEACTaBIATh B Pa3IUYHOM (popme pe3ynbTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JTOCTOBEPHOCT;

c(OpMHUPOBAHHOCTh YMEHUU: COOTIOATh MpaBUia MOTH30BAHUS XUMUYECKOUW MOCYI0N U
1a00paToOpHBIM 000PY0BaHUEM, OOpAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU IO
BBITMOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHUYECKU 11€JIeCO00pa3HOT0 MOBEIEHUS
B OBITYy W TPYAOBOH JIEATEILHOCTH B IEISIX COXPAaHEHHUsS CBOETO 3JI0POBbS, OKpY)KAroIIen
IPUPOJHOM Cpelbl M JOCTHKEHHS €€ YCTOMYMBOIO pPAa3BUTHs, OCO3HAaBaTb OIIACHOCTH
TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHW3Mbl OIPEICIEHHBIX HEOPTraHWYECKHX BEILECTB,
nmoHuMas cMmbIci nokaszarens I[TJ1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJIICHANIPABICHHBI MOUCK XUMUYECKOM
uH(pOpMallMK B Pa3IMYHBIX MCTOYHMKAX (HaydHas W ydeOHO-Hay4yHas JHUTepaTypa, CpelCcTBa
MaccoBoi uHpopMmanuu, MHTepHET W JApyrue), KpUTUYECKH AaHATU3UPOBATH XHMHUYECKYIO
nHpopmanuio, nepepadaTeiBaTh €€ U MCIOJIB30BaTh B COOTBETCTBUU C TIOCTABJIICHHOW Y4YEOHOMU
3aJa4ei.



TeMaTHyeckoe MIAHMPOBAHUE

HanmenoBanue KoanuecTBo yacoB OcHoBHbBIE BH/bI 1€SITEJILHOCTH
Ne pa3aesioB u DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoabubie IIpakTuueckue
n/n TeM Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI padoThl
NPOrpaMmblI
Paznen 1. Teopernueckue 0CHOBBI XUMUM

1.1

Crpoenue
aToMma.
Ilepuonnueckuii
3aKOH U
[Tepuoanueckas
cucreMa
XUMHUYECKHUX
ajemMeHToB /I,
. MenneneeBa

12

PackpsIBaTh CMBICT U3y4acMbIX TOHATUN
(BBIOENIATH UX XapaKTEpHbIE IPU3HAKN) U
MIPUMEHATH 3TU MTOHATHUS ITPU ONIMCAHUH
COCTaBa M CTPOEHUS BEILECTB, JIs
O0OBSCHEHHS OTNIETBHBIX (DAKTOB U
sIBJIEHUM. PacKpbIBaTh CMBICI
nepuoanydeckoro 3akona 1. 1.
MenzeneeBa 1 1EMOHCTPUPOBATh €TI0
CHCTEMaTU3HPYIOILYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITHH.
XapakTepu30oBaTh JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM
COCTOSIHMM ) U MOHOB XUMHUYECKUX
3JIEMEHTOB | — 4 mepuoaoB U UX
BaJICHTHBIE BO3MOKHOCTH, UCIIOJIb3Ys
MOHATHSA S-, P-, d-3JEKTPOHHBIE OpPOUTAIIH,
sHepreTudeckre ypoBHU. OObACHATH
3aKOHOMEPHOCTH U3MEHEHMS CBONCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEAMHEHUN
1o nepuoaaM u rpynnam [lepuoanueckoit
cucteMsl [. . Menaeneena

bubnuoreka
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1.2

Crpoenue
BEIIIECTBA.
MHuoroobpasue
BEIIECTB

21

PackpsIBaTh CMBICT U3y4acMbIX TOHATUN
(BBIIETISATH UX XapaKTePHbBIE IPU3HAKH) U
MPUMEHSTH 3TU MOHATUS IPU ONMCAHUU
COCTaBa M CTPOCHHUSI BEILIECTB, JIJIs
O0OBSCHEHHS OTNICTBHBIX (DAKTOB U
aBiieHni. OnpenenaTs BUbl XUMHUYECKON
CBsI3U (KOBAJICHTHOU, MOHHOM,
METAJIJINYECKOMN, BOJIOPOAHON) B
COCIMHEHUSIX, TUIl KPUCTAJUTMUECKOU
pEeETKH KOHKPETHOTO BEILIECTBA.
OOBACHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBsI3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIN). OnpenensiTh
BaJICHTHOCTh M CTEIIEHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COEIMHEHMSIX
paznuyHoro coctaBa. OOBACHATDH
3aBUCUMOCTH CBOMCTB BEILIECTB OT BUJA
XUMHYECKOM CBSI3U U TUIIA
KpUCTaUIM4YecKor peméTku. [IpoBoauTh
BBIUHCIICHUS C UCIIOJIb30BAHUEM MOHSITHS
«MaccoBasi 10151 BEIIeCTBA B PACTBOPE»

bubnuoteka
IHOK https://myschool.edu.ru/

1.3

XUMHAYECKHE
peakiuu

33

PackpsIBaTh CMBICT U3y4acMbIX TOHATUN
(BBIOENIATH UX XapaKTEpHbIE IPU3HAKU) U
MIPUMEHATH 3TU MTOHATHUS ITPU ONIMCAHUH
COCTaBa M CTPOEHUS BEILECTB, JIs
O0OBSCHEHHS OTNIETBHBIX (DAKTOB U
sBineauil. KnaccudunupoBaTh
XUMHUUYECKHUE PEAKIUH 110 Pa3INIHBIM
MpU3HAaKaM (4HCITy U COCTaBY
pearupymoIux BEIECTB, TEIIIOBOMY

bubnuoteka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

3¢ (deKTy peakiuu, U3MEHEHUIO CTeNeHel
OKHCJIEHHUS JIEMEHTOB, 0OpPaTUMOCTH,
YYacTHIO KaTaju3aTopa u T.11.);
CaMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U
KpUTEpUH U1 KilaccupuKauu
XUMHYECKHUX peakiuii. OObSICHITH
3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKLUN C yIETOM UX
SHEPTEeTUUYECKUX XapAKTEPUCTHK,
XapaKTep U3MEHEHUS CKOPOCTHU
XUMHUYECKON PEAKIUU B 3aBUCUMOCTH OT
pa3aMYHbIX (DAaKTOPOB, a TAKKE XapaKTep
CMELICHUSI XUMUYECKOTO PaBHOBECHUS MO
BIIMSHUEM BHENIHUX BO3ACUCTBUHI
(mpunuun Jle Hlatense). PackpbiBaTh
CYIIHOCTb: OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKLUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO
OaJlaHca ATUX PeaKIUi; peaKuii HOHHOTO
oOMeHa MyTeM COCTaBJIEHUS MX MOJIHBIX U
COKpaIlEHHBIX MOHHBIX YPAaBHEHMIA;
peaKkuuii ruIpon3a, peakum
KOMIUIEKCO0Opa3oBaHus (Ha puMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
anmtoMunust). [IpoBoaUTh U ONIUCHIBATH
XUMUYECKUM SKCIIEPUMEHT: ONpe/IeTICHUE
Cpelibl BOJHBIX PaCTBOPOB BEUIECTB;
MIPOBEJICHUE peaKlUii HOHHOTO 0OMEHa;
M3Yy4YEeHHE BIUSHUS PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh PEAKIUI U MOJ0KEHHE




XMMHYECKOro paBHoBecus. Cie10BaTh
IIpaBUJIaM MOJIb30BaHUS XUMUYECKOMN
MOCy 10 U 1ab0paTOpHBIM
obopynosanuem. [IpeacraBisars
pe3yJIbTaThl XUMUUYECKOTO SKCIIEPUMEHTA
B (hopMe 3anucu ypaBHEHU I
COOTBETCTBYIOIIUX PEAKLUM U 1e€]aTh
BBIBOJIBI Ha UX OCHOBE. [IpoBOIUTH
BBIYUCICHUA: C UCIIOJIB30BAHUECM ITOHATHUA
«MaccoBas JI0JIs BEIIECTBA B paCTBOPE», a
TaKXe [0 YPaBHEHUSIM XUMHYECKHX
pEaKIMid, B TOM YUCIIE TEPMOXUMUYECKHE
pacyEThI

Hroro no pazneny

66

Pa3nea 2. Heoprannyeckasi Xumust

2.1

Hewmeramisl

53

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIIETISATH UX XapaKTePHbBIE IPU3HAKH) U
MPUMEHSTH 3TU MOHATUS IPU ONHCAHUU
COCTaBa M CTPOEHUSI BEILIECTB, JJIs
00BSICHEHUS OTAETBHBIX (PAaKTOB U
sBieHU. OOBICHATH 00IITHE
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
HEMETAJIJIOB U UX COEAMHEHUN C YUYETOM
CTPOCHHS X aTOMOB U TOJIOKEHHUS B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemenToB /1. V1. Menpaeneena.
XapakTepu30BaTh (OMUCHIBATh) 00IINE
XUMUYECKHUE CBOMCTBA HEMETAILJIOB, UX
BOKHENIIUX COEAUHEHHM, IOATBEPKAASL

bubnunoreka
IHOK https://myschool.edu.ru/



https://myschool.edu.ru/

3TO OIMKCAHUE MPUMEpPAMU YpaBHEHU N
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUM.
CocTaBisTh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN U pEeaKIUui
HOHHOTO OOMEHA U PaCKPBIBATh UX
CYIIHOCTb C TOMOILBIO 3JIEKTPOHHOTO
0anaHca ¥ HOHHBIX ypaBHEHHUH.
XapakTepu3oBaTh BIUSHUE HEMETAIIOB U
UX CO€IMHEHUI HA KUBbIE OPraHU3MBbI;
OMUCHIBATh MPUMEHEHHUE B PA3ITHMUHBIX
00JIaCTAX MPAKTUIECKOMN NEITEITbHOCTH
yenoBeka. [lonrBepkaaTh CymmecTBOBaHUE
TEHETUYECKOMN CBS3U MEXKTY
HEOPTraHUYECKUMU BEIIECTBAMU C
MOMOIIIbIO YPaBHEHUIN COOTBETCTBYIOIINX
XUMHYECKUX peakiui. [IpoBoauTh
peakiuu, MOATBEPKAA0IINE
KauyeCTBCHHEIN COCTaB BEILECTB;
pacro3HaBaTh OMBITHBIM MYTEM aHHOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX PaCTBOPax.
HaOmronaTh 1 OnKUCHIBATE
JIEMOHCTPAIIMOHHBIN IKCIIEPUMEHT;
CaMOCTOSATENIbHO TIaHUPOBATD,
MPOBOJIUTH U OMUCHIBATH XUMUYECKUI
IKCIIEPUMEHT (JTa00PATOPHBIC OTIBITHI U
MPAKTUYECKHE PaOOTHI); IPEICTABISTH
pe3yIabTaThl XUMUUECKOTO SKCIIEPUMEHTA
B (hopme 3ammcu ypaBHEHUMA
COOTBETCTBYIOIINX PEAKIIMH U JIeJIaTh
BBIBOJBI HAa X ocHOBe. CiemoBaTh




IpaBUJIaM MMOJIb30BAHUSA XUMHYECKOU
MOCy10M U 1ab0paTOPHBIM
obopynoBanueMm. [IpoBOIUTH BEIYHCICHUS
M0 YPAaBHEHHUSIM XHMUYECKUX PEAKITHA.
CamoCTOSATEeNBHO IAHUPOBATH
OCYIIECTBIISITH CBOKO TIO3HABATEIHLHYIO
ACATCIIbHOCTD, IPUHUMATHh dKTHUBHOC
y4acTHe B TPYIIOBON ydeOHOU
ACATCIIbHOCTHU

2.2

Meraniabsl

41

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIOENIATH UX XapaKTEpHbIE IPU3HAKU) U
MIPUMEHATD 3TU MOHATHUS MIPU OTIMCAHUH
COCTaBa U CTPOEHUSI HEOPTaHUUECKUX
BEIIECTB, /ISt OOBSICHEHUS OTIICITHHBIX
(dakToB 1 siBieHUN. OOBICHATH 00IITHE
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
3JIEMEHTOB — METAJUIOB U UX COETMHEHUIN
C YYETOM CTPOEHUS UX aTOMOB U
nojoxxeHus B [lepuognyeckoi cucreme
XUMUYECKUX djieMeHToB /1. U.
MenneneeBa. XapakTepru3oBaTh
(omuChIBaTh) OOIINE XUMUIECKUE
CBOMCTBA METAJIJIOB, NX BaKHEUIIINX
COEIMHEHUH, IOATBEPKast 3TO ONHCAHUE
MpUMEpPaMU ypaBHEHU N
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;
MIPUMEHEHNE METAJUIOB B Pa3JIMYHBIX
001acTAX MPAKTHYECKOM IeATETbHOCTH
YEJIOBEKA, a TAKKE MCIOJIb30BAaHUE UX JIJIS
CO3/IaHUsl COBPEMEHHBIX MAaTEpPUAJIOB U

bubnuoreka
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TexHojaorui. OnucwIBaThL CHOCOGBI
3alUThl METAIJIOB OT KOPPO3HUH.
PackpbIBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTAaHOBUTEIbHBIX pEaKLni
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO
Oananca 3Tux peakuuii. [IpoBoauts
peaKIuu, MOATBEPKIAIOIIHE
XapaKTEpHbIE CBOMCTBA U3y4aeMbIX
BCIICCTB, paCllO3HaBaTh OIBITHBIM HyTéM
HOHBI METAJIOB, IIPUCYTCTBYIOIIUE B
BOJAHBIX pacTBopax. [IpoBoauts u
OTMCHIBATh XUMUYECKUHN IKCIEPUMEHT
(JtaGopaToOpHBIC OMBITH U TPAKTUYECKUE
paboThl); IPEICTABIATh PE3YJIbTAThI
XMMHUYECKOT0 KCIIEpUMEHTa B (popme
3allMCH YPAaBHEHUN COOTBETCTBYIOLINX
peaKHHﬁ n aejaTthb BBIBOJABI HA KX OCHOBC.
CJ'IGI[OBaTB IpaBuJiaM MMOJIb30BAHUSA
XUMHUYECKON TTOCY/I0H 1 TaOOpaTOPHBIM
ob0opynoBanueM. [IpoBoAUTH BEIYKCICHUS
[0 YPaBHEHUSIM XUMUYECKUX PEaKIHil.
CaMocCTOsATEeNbHO IUIAHUPOBATh U
OCYIIECTBISTH CBOIO TIO3HABATEIIEHYIO
ACATCIIbHOCTD, IPUHUMATh dKTHUBHOC
y4acTHe B TPYIIOBON ydeOHOU
ACATCIIbHOCTHU

Hroro no pazneny

94

Pa3zgen 3. XuMus u :Ku3HbL




3.1

MeTtonanl
MMO3HAHUSA B
XUMUH. XUMHUS
U KU3Hb

10

PackpsIBaTh posib XUMHUH B pELICHUU
SHEPreTUYECKHX, CHIPHEBBIX U
HKOJIOTHYECKUX MPOOIIEM UeI0BEUECTBa,
OTHCHIBATh OCHOBHBIEC HAIIPABIICHUS
pPa3BUTHS XUMHUECKON HAYKH U
TexHosioruu. [IpumensaTs npasuna
0€301MacHOT0 O0pAIEHNS C BEIECTBAMH,
HCIIOJIb3YCMbIMU B HOBCGI[HGBHOﬁ KH3HU,
a TaKKe MpaBmiIa 0e30MacHOTO OBEICHUS
B IEJISIX COepPEKECHHUSI 3I0POBbS U
OKpY>Karolle MPUPOIHON CPEIbI;
MOHUMATh OMAaCHOCTh BO3/IEUCTBUS Ha
KUBBIE OpPTraHU3MbI OIIPEICTICHHBIX
BEIIeCTB, cMbIca nokasarens [1JIK,
MOSICHATH Ha IPUMEPaxX CIOCOOBI
YMCHBIICHHUA U TPCAOTBPALICHUA UX
BPEIHOI0 BO3JEHCTBYSI. AHAIU3UPOBATh U
KPUTHYECKH OIICHWBATh MH(OPMAIIHIO,
CBSI3aHHYIO C XUMUYECKUMU TPOIIECCAMU
U UX BIIUSHUEM Ha COCTOSIHUE
OKpy:karoieit cpenbl. Mcnosib30BaTh
MOJIy4YE€HHbIE 3HAHUS U MTPEICTAaBICHUS O
cdepax nedaTeIbHOCTH, CBI3aHHBIX C
HayKOfI U COBPCMCHHBIMU TCXHOJIOTHUAMU,
KaK OCHOBY JUIsi ODHEHTAIMH B BEIOOpE
cBOei Oymyteit mpohecCuoHATBEHOM
nesTenbHOCTH. Vcroib30BaTh CUCTEMHbIE
XUMHYECKHUE 3HAHUS ISl OOBACHEHUS U
MIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTECTBEHHOHAYYHYIO MPUPOY,

bubnuoreka
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MIPOTHO3UPOBATH, AHATU3UPOBAThH U
OIICHUBATEL C MO3UIIMH DKOJIOTHUECKOMI
0€30I1aCHOCTH IIOCIIEACTBUSA OBITOBON U
MIPOU3BOJICTBEHHON NEATENbHOCTH
YeJI0BEKa, CBA3aHHOM C repepaboTKon
BEILIECTB; UCMOIb30BaTh MOJyUYECHHbIE
3HAHUS AJI IPUHATUS TPAMOTHBIX
pelieHuid mpooJieM B CUTYaIUsX,
CBA3aHHBIX ¢ xumuen. [Ipyuaumars
y4acTue B 00CYKIECHUH MpobIemM
XUMHUYECKOH U IKOJIOTMYECKOM
HaIpPaBJIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TIO3UIIHIO 11O TIpo0IeMe 1
npesaraTb BO3MOKHBIE IyTH €€ peleHus

Hroro no pasneny 10
OBILEE

KOJIMYECTBO 170
YACOB I1IO

I[TPOTPAMME




IToypouHoe mu1aHMpoOBaHue

JlaTa
Ne HU3yYeHH s
y Tema ypoka Koxa-Bo .
n/n DopmupoBaHHe PYHKIHOHAJIBHOI I'PAMOTHOCTH
4acoB
HaxonuTs 1 n3BnekaTs HHHOpMAIIHIO;
04.09- . MHTETPUPOBATh U HHTEPIPETHPOBATH COOOIICHHUS TEKCTA;
AtoMm. CocTaB aTOMHBIX sifiep. XUMUYECKUN
08.09 1 OCMBICJICHHE U OLICHUBAHUE COJCPKAHUS U (POPMBI TEKCTA;
aneMeHT. M3oTomnsl
BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIEC IPU3HAKH
XUMUYECKUX 0OBEKTOB (SIBJICHHH ),
ITouck u u3BICUCHNE UHPOPMALIUH.
04.09- CrtpoeHue JIeKTPOHHBIX 000JI0UEK aTOMOB, | WuTepnperanus nHpopmManuu.
08.09 KBAHTOBBIE UUCIIA OcMmpbIcnieHNe 1 OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
Hcnonb3oBanne HHGOpMAIK U3 TEKCTa
04.09- Knaccudukanuss XMMHUYeCKHX dJIEMEHTOB (S-, p-, 1 paccykaarh, BEICKa3bIBaTh COOCTBEHHOE MHEHHE B
08.09 d-, f-3;1eMeHTHI) OTHOILIEHUHU aKTyaJbHbIX HAYUYHbBIX B3TJISI0B
Haxoauts u u3Bnekars uHpopmanuio;
04.09- WHTETPUPOBATh U UHTEPIPETHUPOBATH COOOIIEHUS TEKCTa;
Pacnpenenenue 31eKTpOHOB 110 ATOMHBIM
08.09 5 1 OCMBICIIEHHE U OLIEHUBAHUE COJEPKaHUSI U POPMBI TEKCTA;
opouTaAM
P BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIEC IPU3HAKH
XUMHYECKUX O0OBEKTOB (SIBICHUH);
04.09 DNeKTPOHHbIE KOH(UTYpAIIUU aTOMOB 3JIEMEHTOB 1 Haxoauts u u3Bnekars uHpopmanuio;

08.09

B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUH

MHTErpUPOBATh U UHTEPIPETUPOBATH COOOIIEHNUS TEKCTA;




OCMBICIICHHE U OLIEHUBAHUE COJIEPKAHUSI M POPMBI TEKCTA;
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC TIPU3HAKU
XUMHYECKUX O0BEKTOB (SIBICHUH);

11.09- Haxonuth u u3Bnekarb HHPOPMAIIHIO;
15.09 MHTETPUPOBATh U HHTEPIPETHPOBATH COOOICHHUS TEKCTA;
DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB.
6 OCMBICJICHHE U OLICHUBAHUE COJICPKAHUS U (POPMBI TEKCTA;
DNEeKTPOOTPULIATETLHOCTh
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC TIPU3HAKU
XUMHYECKUX O0BEKTOB (SIBICHUH);
[lepuoanueckuii 3akoH u [lepronnueckas
11.09- crucTemMa XMMUYECKuX 3j1emMeHToB /1. U.
. . Kputnieckoe paccMOTpeHUE JTOKATBHBIX, TI100aTBHBIX
15.09 Menpeneesa, CBSI3b C COBPEMEHHOU Teopuei 5
npo0em.
7-8 CTPOECHUS aTOMOB (OMHOUleHUe K XUMUU KAK K P
. . [Tonnmanwue 1 OLIEHKA Pa3TUYHBIX B3TJSA0B U
8AICHOIL cOCMABAIOUell KYI1bmypbl, 20p00Cmb 3d .
. . MHUPOBO33PEHUM.
BKIIAO POCCUNICKUX U COBEMCKUX VUEHBIX 8
passumue Muposo XumMu4ieckol HayKu)
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
11.09- XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU HaxonuTs 1 n3BnekaTs HHHOpMAIIHIO;
15.09 MPOCTBIX M CIIOKHBIX BEIIECTB IO TPYIIIaM U WHTETPUPOBATH U HHTEPIPETUPOBATH COOOIIEHHUS TEKCTA;
9-10 nepuoaam (omuouleHue K XUMUl KaxK K 8a#CHOU OCMBICJIEHHE U OLIEHUBAHUE COJEPKaHUSI U POPMBI TEKCTA;
cocmasnawell Ky1bmypsl, 20p00Cmb 3d 6KI1AO BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU
POCCULICKUX U COBEMCKUX YUEHBIX 8 paA3sUmue XUMHUYECKUX O0BEKTOB (SIBICHUH);
MUPOBOU XUMUYECKOU HAYKU)
[Touck u u3BICUECHUE HHPOPMAIIHH.
18.09- . MuaTtepnperarys nHboOpMaIim.
11-12 Cucremarusanusa 1 0000IIeHNE 3HAHUA 110 TEME prip Gop
22.09 OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.

Hcnonb3oBanue nHpopMauu U3 TeKcTa




Haxonuts 1 u3Bnekarsh nHGpOpMaLnio;

18.09- Buasl xuMuyeckon cBA3u. MexaHu3Mbl MHTETPUPOBATh U HHTEPIPETHPOBATH COOOIICHHUS TEKCTA;
13-14 22.09 00pa3oBaHUs KOBAICHTHOU CBsi3u. BomopoaHast OCMBICIICHHE U OLIEHUBAHUE COJEPKAHUSI U POPMBI TEKCTA;
CBs3b. MeXMOJIEKYJIIpHbIE B3aUMOJICHCTBHS BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU
XUMUYECKUX 0OBEKTOB (SIBJICHHH ),
18.09-
BaneHTHOCTb U BalleHTHBIE BO3MOXHOCTH aTOMOB.
22.09, . paccykaaThb, BEICKa3bIBaTh COOCTBEHHOE MHEHUE B
15-16 CBs13b 2JIEKTPOHHON CTPYKTYPbI MOJIEKYJI C UX
25.09- OTHOIIEHNUHU aKTyaJIbHbIX HAyUHBIX B3IJISIOB
TFE€OMETPUUECKUM CTPOECHUEM
29.09
25.09- Kputnueckoe paccMOTpeHHUE JTOKATbHBIX, TTI00aTBHBIX
17-18 29.09 IIpencraBieHuss 0 KOMIUIEKCHBIX COEIUHEHUSAX: npooeMm.
COCTaB U HOMEHKJIATypa [ToHnMaHMe U OLIEHKA Pa3IMYHBIX B3TJISI0B U
MHUPOBO33PECHUM.
BemecTBa MONEKyIIPHOTO U HEMOJIEKYJISIPHOTO
YMeno BbICKa3bIBaTh XOPOIIO 00OCHOBaHHbIE
19-20 25.09- cTpoeHus. TUIbI KPUCTANINYECKUX PEILIETOK U
. MaTEMaTHYECKHUE CYKIEHUS
29.09 CBOICTBa BELLECTB
Haxoauts 1 u3Bnekars uHpopmanuio;
02.10- WHTETPUPOBATh U UHTEPIPETHUPOBATH COOOIIEHUS TEKCTa;
[TonsiTHe 0 TUCTIEPCHBIX CUCTEMAX.
21-22 06.10 OCMBICJICHUE U OIICHUBAHUE COJICPKAHUS U (DOPMBI TEKCTa;
[IpencraBieHue 0 KOJJIOUIHBIX pacTBOPax
BBISIBJISITh M XapaKTEpU30BaTh CYLIECTBEHHbBIE IIPU3HAKU
XUMHYECKUX O0OBEKTOB (SIBICHUH);
Haxoauts 1 u3Bnekars uHpopmanuio;
02.10- NctrHHBIE paCTBOPHI: HACKIIICHHBIE U WHTETPUPOBATh U UHTEPIPETHUPOBATH COOOIIEHUS TEKCTa;
23-24 06.10 HEHACBILLICHHBIE, PACTBOPUMOCTD. OCMBICIICHHE U OLIEHUBAHUE COJIEPKAHUS M POPMBI TEKCTA;

Kpucrannoruapatsl

BBISIBJISITH M XapaKTEPU30BATh CYIIECTBCHHBIC TIPU3HAKU
XUMHYECKUX O0BEKTOB (SIBICHUH);




02.10-

06.10, paccy’kaaThb, BBICKa3bIBaTh COOCTBEHHOE MHEHUE B
25-26 Crioco0bI BeIpaXXEHUSI KOHIICHTPALUU PAaCTBOPOB
09.10- OTHOIIEHNUHU aKTyaJIbHbIX HAyUHBIX B3IJISI0B
13.10
Pemienue 3a1au ¢ UCMOIB30BAHUEM TTOHSTHI Pemenue nccnenoBaTebCKMX 1 KOMMYHUKATUBHBIX 33124
27-28 09.10- ""MaccoBast 10Ji1 pacTBOPEHHOIO BellecTna', MOCPEJICTBOM XUMHUYECKOT'0 3KCIIEPUMEHTA; (POpMUPOBaHHE
13.10 "MoJsipHasi KOHIEHTparus'" yMeHUs 0€30MaCHOCTH KU3HEACITEILHOCTH
2930 09.10- Knaccudukanmst 1 HOMEHKIaTypa YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHbBIC
13.10 HEOPraHUYECKUX BEIIECTB MaTeMaTUYECKUE CYKICHUS
16.10- [Touck u u3BICUCHNE UHPOPMALIUH.
20.10 . HMuaTtepnperarys nHboOpMaIim.
31-32 Cucremarusanusa 1 0000IIeHNE 3HAHUA 110 TEME prip Gop
OcwmbIcieHre U OLICHUBaHHUE COJIepKaHus U (POPMBI TEKCTA.
Hcnonb3oBanue nHpopMauu U3 TeKCTa
KonTtponbHas padbora no temam "CrpoeHue aroma. .
. Hayunoe oObsicHEeHUE SIBJICHHIA.
[lepuonnueckuii 3akoH u [lepronnueckas .
[Tonnmanue ocoGeHHOCTEHN eCTeCTBEHHO-HAYYHOI'O
33 16.10- CHCTEeMa XUMMHYEeCKuX daeMeHToB JI. 1.
"o UCCIIEIOBaHUSI.
20.10 Meunneneena", "CTpoeHue BelecTBA.
b
" WuTepnperanyist JaHHBIX AJ151 TIOJTY4YEHUS BBIBOJOB
MHuoroob6pa3ue BemecTB
Knaccudukanuss XMMIUYEeCKHX PEaKIIHii B .
. . Hayunoe oObsicHEeHUE SIBJICHHIA.
HEOPraHMYEeCKO 1 OpraHn4ecKod XUMHUU. 3aKOH .
[Tonnmanne ocoGeHHOCTEN €CTeCTBEHHO-HAYYHOIO
34-35 16.10- COXpaHEHHUS MACChHI BENIECTB; 3aKOH COXPaHEHUS U
2
UCCIIEIOBaHUSI.
20.10 MIPEBPAILCHUS] SHEPTUU TTPU XUMHUUECKUX
WuTepnperanyist JaHHBIX AJ151 TIOTYy4YEHUS BBIBOJOB
peakuusax
[Touck u u3BICUECHUE HHPOPMAIIHH.
36.37 23.10- Tennobie 23 (PEKTH XUMUUECKUX PEAKITH. WNuTtepnperarus nadopmarum.
27.10 TepMoxuMuUuecKkrue ypaBHEHUS OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.

Hcnonb3oBanue nHpopMauu U3 TeKCTa




23.10-

Hayunoe o0ObscHeHHE SBICHUM.

1839 27.10 Bprurcnenus no ypaBHEHUSIM XUMHYECKHUX [Tonnmanme 0COOEHHOCTEH €CTeCTBEHHO-HAYYHOTO
peakiuii 1 TepPMOXUMHUYECKUM YPABHEHUSM HCCIe0BaHUsL.
WuTepnperanyist JaHHBIX AJ151 TIOJTYy4YEHUS BBIBOJOB
23.10- . . Hayunoe oObsicHeHUE SIBJICHHIA.
CKOpOCTh XMMHUYECKOHN pEaKINH, €€ 3aBUCUMOCTb .
27.10, [TonnMaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO
40-41 0T pa3nu4HbIX pakTopoB. Katamus u
06.11- HcCIe0BaHusl.
KaTaJIn3aTOPhI
10.11 NuTepnperanus T1aHHBIX VIS TOJIYYEHHS BBIBOJIOB
06.11-
42-43 1011 I'oMoreHHsbIe ¥ reTepOreHHbIE peaKuu
[Ipaktrueckas padota Ne 1 mo teme "Bnusaue
. YMeno BeICKa3bIBaTh XOPOIIO 0OOCHOBAaHHBIE
44 06.11- pa3IUUHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOM
" MaTeMaTHYECKHE CYKICHUS
10.11 peakuu" (cobrooenue mexHuku 6e30nacHoCcmu)
06.11- OO6patumMbie U HEOOpATUMBbIEC PEAKIIHH.
10.11, XHUMHYECKOE PABHOBECHE (OMHOUIEHUE K XUMUU
N . PaccyxnaTh, BbICKa3bIBaTh COOCTBEHHOE MHEHHE B
45-46 13.11- KAK K 8AXCHOU COCMABIAIOWel KyIbmypbl,
y OTHOIICHUHU aKTyaJIbHbIX HAYYHBIX B3IJISIOB
17.11 20p00CMb 34 6KILAO POCCULICKUX U COBEMCKUX
VUEHBIX 68 pa3sumue MUpOo8ol XUMUYECKOU HAYKUL)
[IpakTuueckas padora Ne 2 o reme "Briusiaue Hayunoe o0bscHeHHE SBICHUM.
47 13.11- pa3IUUHbIX (PAKTOPOB HA MOJIOKEHUE [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
17.11 XUMHUYECKOTO paBHOBECUs" (CoOt00eHUe meXHUKU HCCIe0BaHUSI.
bezonacnocmu) WuTepnperanyist JaHHBIX AJ151 TIOJTYy4YEHUS BBIBOJOB
DnekTponuTrueckas auccounanusi. CUabHble U Hayunoe oObsicHeHUE SIBJICHHIA.
4349 13.11- ciadble 31eKTpoauThl. CTeneHb TUCCOUaun [TonnMaHne 0COOEHHOCTEH eCTeCTBEHHO-HAYYHOTO

17.11

(omHoulenue K XuMUuu Kax K 8Ax*CHOL
cocmasnawell Ky1bmypsl, 20p00CHb 3d 6K1AO

HUCCIIEIOBAHUSL.
WNHuTepnperarust JaHHBIX JJIS TOJTYYEHUS BHIBOJIOB




POCCUTICKUX U COBEMCKUX YUEHBIX 8 pazeumue
MUPOBOU XUMUYECKOU HAYKU)

13.11-

Nonnoe npoussenenne Boasl. Cpeaga BOIHBIX

Hay4noe 0ObsicHEHUE SIBICHUT.
[TonnManne 0cCOOEHHOCTEN €CTECTBEHHO-HAYIHOT'O

50 acTtBOpoB. Bonopoausiit nokazarens (pH
17.11 P P P (PH) HCCIIEIOBAHUS.
acTBOpa
P P WNutepnperanust JaHHBIX AJI MOJTY4YEHUS BHIBOJIOB
Hay4noe 0ObsicHEHUE SIBICHUM.
51.50 20.11- I'maponus coneit. Peakiuu, npoTtekaronue B [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
24.11 pacTBOpax 3JAEKTPOJIUTOB HCCIIEIOBAHUS.
WNutepniperarust JaHHBIX AJI MOJTY4YEHUS BBIBOJIOB
[Tpaktrueckas padota Ne 3 mo Teme "XuMuueckue
53 20.11- PEAKILHI B PACTBOPAX IEKTPONHTOB" YMeno BeICKa3bIBaTh XOPOIIO 0OOCHOBAaHHBIE
’ MaTeMaTHYECKHUE CYKICHUS
24.11 (cobnodenue mexHuku bezonacHocmu) Y
54.55 20.11- OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. paccy’kaaTh, BEICKa3bIBaTh COOCTBEHHOE MHEHUE B
24.11 Baxneriime OKUCIUTENN U BOCCTAHOBUTEIU OTHOIIIEHUH aKTyaJIbHbIX HAYYHBIX B3TJISI0B
Hayunoe o0bscHeHHE SBICHUM.
56.57 27.11- MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO) [Tonnmanre 0COOEHHOCTEH €CTeCTBEHHO-HAYYHOTO
01.12 Oananca HCCIe0BaHUsI.
WNutepniperarust JaHHBIX AJI MOJTY4YEHUS BBIBOJIOB
27.11- YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHbBIC
58-59 DNEKTPOIN3 PACTBOPOB U PaCIIaBOB BELIECTB
01.12 MaTeMaTUYECKUE CYKICHUS
27.11- Hay4noe 0ObsicHEHUE SIBICHUM.
60-61 01.12, p [TonnManne 0COOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
- eIIeHHE 3a]1a4 Pa3IMYHbIX THUIIOB
04.12- p HCCIIETOBaHUS.
08.12 WNuTepnperanus TaHHBIX U1 TOJTYYEHHS BBIBOJIOB
62-63 04.12- P PaccyxnaTh, BbICKa3bIBaTh COOCTBEHHOE MHEHHE B
- eIIeHHE 3a]1a4 Pa3IMYHbIX THUIIOB
08.12 P OTHOIIIEHUH aKTyaJIbHBIX HAYYHBIX B3TJISI0B




Hayunoe o0ObscHeHHE SBICHUM.

04.12- Cucremaru3zanus 1 000011eHNE 3HAHUN TI0 TEMe [TonnMaHne 0COOEHHOCTEH eCTECTBEHHO-HAYYHOTO
64-65 08.12 "Xumuueckue peakuu" HCCIICIOBAHUS.
peaku it
WuTepnperanyist JaHHBIX AJ151 TIOJTYy4YEHUS BBIBOJOB
11.12- Hayunoe o0bscHeHHE SBICHUM.
15.12 KonTtponbHas pabora o Teme "Xumuueckue [TonnMaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO
66 eakiuu" HCCIICIOBAHUS.
peaku it
WNuTepniperanys NaHHBIX AJIs1 IOTY4YEHUS BBIBOJIOB
[Tonoxxenue HemetaioB B [lepuoanueckoit
11.12- CHUCTEME XUMHUUYECKUX 31eMeHTOB /J[. 1.
PaccyxnaTh, BRICKa3bIBaTh COOCTBEHHOE MHEHHE B
67 15.12 MemnneneeBa 1 0COOCHHOCTH CTPOCHUS MX aTOMOB.
. OTHONICHUHU aKTyaJIbHBIX HAYYHBIX B3TJISIOB
du3nyecKkue CBOWCTBAa HEMETAIIOB (paseumiie
HAY4HOU 110003HAMENTbHOCMUL)
11.12- AnnoTponust HeMETauIoB (Ha IpUMeEpe
PaccyxnaTh, BRICKa3bIBaTh COOCTBEHHOE MHEHHE B
68 15.12 KHCTIOpOJ1a, cephl, hocdopa u yrieposaa)
. OTHONICHUHU aKTyaJIbHBIX HAYYHBIX B3TJISIOB
(pazeumue HayuHoll 110O03HAMENLHOCMU)
Hay4noe 0ObsicHEHUE SIBICHUT.
Bogopona: nonyuenue, pusudeckre U XUMHUECKHE .
11.12- N . [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
69-70 cBoiicTBa. ['uapunel (passumue nayunot
15.12 HCCIIETOBaHUS.
J10603HAMENbHOCU)
WNuTepniperanys NaHHBIX AJIs1 TIOTY4YEHUS BBIBOJIOB
18.12- ["asoreHsl: HaX0XKIEHUE B PUPOJIE, CITOCOOBI
. PaccyxnaTh, BbICKa3bIBaTh COOCTBEHHOE MHEHHE B
71-72 22.12 noJTydeHus1, GU3NIECKUE U XUMHUYECKHUE CBOMCTBRA
. OTHOIICHUHU aKTyaJIbHbIX HAYYHBIX B3IJISIOB
(passumue HaAyyHOU 1H0OO3ZHAMENTbHOCU)
18.12- l"anorenoBoopoasl. Baxueiimue
PaccyxnaTh, BRICKa3bIBaTh COOCTBEHHOE MHEHHE B
73-74 22.12 KHCJIOPOJCOACPIKAIINE COCTMHEHUS TAIOT€HOB

(passumue HayyHOU 1H0OO3ZHAMENTbHOCU)

OTHOIICHHHU aKTYAJIbHBIX HAYYHBIX B3IJIS110B




18.12- JlabopaTopHbIe U TPOMBIIIIICHHBIE CTIOCOOBI Hayunoe oObsicHEeHUE SIBJICHHIA.
75.76 22.12, [IOJIy4YeHUs rajloreHoB. [IpuMeHenue rajoreHoB u [TonnMaHne 0COOEHHOCTEH eCTECTBEHHO-HAYYHOTO
25.12- WX COCIMHEHUH (pazeumue Hay4Hou HCCIe0BaHUsL.
29.12 10O03HamenbHoCmu) WNuTepnperanus TaHHBIX IS TOJTYYEHHS BBIBOJIOB
25.12- [IpakTuueckas padora Ne 4. Perenue
" Y paccykaarh, BEICKA3bIBATh COOCTBEHHOE MHEHHE B
77 29.12 DKCIIEPUMEHTAIIBHBIX 3a7a4 110 Teme "[ anoreHsl
OTHONICHUHU aKTyaJIbHBIX HAYYHBIX B3TJISIOB
(cobnro0enue mexHuxku be3onacnocmu)
Kucnopon: naboparopHble ¥ TPOMBIIITICHHbIE [Touck u u3BIeUEeHNE HHPOPMAIIH.
7879 25.12- CIOCOOBI TOJTyYeHHS, PU3NUECKUE M XUMUUECKHUE WNuTtepnperarus nadopmarum.
29.12 cBoiictBa. O30H. [IpuMeHeHune kucnopoaa u 030Ha OcwMmpbIcnieHHe 1 OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
(pazeumue HayuHoul 110O03HAMENLHOCMU) Hcnonp3oBanne HHGOpMAIK U3 TEKCTa
25.12 [Touck u u3BiIeUEeHNE HHPOPMAITIH.
20-81 ) 9' 2 Oxcupl ¥ IEPOKCUIBI (passumue Hay4HoU WuTepnperanus uHGopMauu.
0 8. 0 1’ J10603HAMENbHOCU) OcMmpbICieHNE U OTICHUBAHKUE COJICPKaHUs U (DOPMBI TEKCTA.
' Hcnonb3oBanue nHGOpMAIIUU U3 TEKCTA
12.01
[Touck u u3BIeUEeHUE HHPOPMAIIIH.
08.01- HMuaTtepnperarys nHboOpMaIim.
82-83 Pemienue 3agad pa3nuyHbIX TUIIOB prip Gop
12.01 OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
Hcnonb3oBanue nHGOpMAITUU U3 TEKCTA
Hay4noe 0ObsicHEHUE SIBICHUM.
Cepa: Hax0JI€HUE B MPUPOJIE, CIIOCOOBI .
08.01- . [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
84-85 noyTydeHus1, GU3NIECKUEe U XUMHUYECKHUE CBOMCTBA
12.01 N HCCIIETOBaHUS.
(passumue HayyHOU 1H0OO3ZHAMENTbHOCU)
WNuTepniperanyis NaHHBIX AJIs1 TIOTY4YEHUS BBIBOJIOB
C o ( . Hay4noe 0ObsicHEHUE SIBICHUM.
€pOBOIOPO, CYNIb(DUIBI (pazeumue Hay4HOU .
86-87 15.01- P POz, ¥ P Y [TonnManne 0cCOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
JH0O03HamenbHOCmu)
19.01 HCCIIETOBaHUS.




I/IHTepHpeTaHI/IH JAaHHBIX OJId IMMOJTYYCHH BBIBOJIOB

Kucnopojiconepkaniiue COeAMHCHHSI CEPHI.

Hay4noe 00bsicHEHUE SIBICHUM.

15.01- ¥ . [TonnManne 0cCOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
88-89 Oco0EHHOCTH CBOMCTB CEPHON KHCIIOTHI
19.01 N HUCCIIEIOBaHUS.
(pazeumue HayuHoul 110O03HAMENLHOCMU)
WuTepnperanyist NaHHBIX AJIs1 TIOTY4YEHUS BBIBOJIOB
[TpakTuueckas padota Ne 5. Pemenue
" . Pemenue nccienoBaTebcKMX U KOMMYHUKATUBHBIX 3a/1a4
15.01- AKCIEpUMEHTAIBHBIX 3a/1a4 1o TeMe "Cepa u eé
90 19.01 " (cobi0d MTOCPEICTBOM XUMHUYECKOTO dKCIIEPUMEHTA; (HOPMHUPOBAHHE
. coenuHeHus" (cobnrodenue mexHuKu
6 ) yMeHHs 6€3011aCHOCTH KU3HEACSITEIbHOCTH
e3onacHocmu
A3OT: HaX0XKJICHHUE B IPUPO/IE, CTIOCOOBI Hayunoe oObsicHEeHUE SIBJICHHIA.
91.92 22.01- MoJTydeHus1, GU3NIECKHUE U XUMHUYECKUE CBOMCTBRA. [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
26.01 AMMUaK, HUTPUABI (pazeumue Hay4Hou WCCIIEIOBAHUA.
J110003HAMeNbHOCMUL) WuTepnperanyist JaHHBIX AJ15 TIOTY4YEHUS BBIBOJOB
[Touck u u3BIEUEHNE UHPOPMALIUH.
Kucnoponaconepxaiiue coenMHeHUs a30Ta. dop
22.01- ¥ . HNuTtepnperarus nadopmaruu.
93-94 Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI
26.01 . OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
(passumue HayyHOU 1H0OO3ZHAMENTbHOCU)
Hcnonb3oBanue nHpopMauu U3 TeKCTa
22.01- . Hayunoe o0bscHeHHE SBICHUM.
[IpuMeHenue a3ota u ero cCoeAMHEHUN. A30THBIE .
95.96 26.01, 5 ( . [TonnMaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO
- noOpeHust (pazeumue HaAy4HOU
29.01- yAODP P Y HCCIIETOBaHUS.
M10O03HamenbHoCmu)
02.02 WNuTepnperanus T1aHHBIX U1 TOJTYYEHHS BBIBOJIOB
®dochop: HaAXOKICHHE B IPUPOJE, CIIOCOOBI Hayunoe oObsicHeHUE SIBJICHHIA.
9798 29.01- MOJTy4eHus, PU3NYECKUE U XUMUIECKIE CBOHCTBA. [Tonnmanme 0COOEHHOCTEH €CTeCTBEHHO-HAYYHOTO
02.02 ®Dochunst u bochun (pazsumue nHayuHou UCCIIeTIOBaHUSI.

JH0O03HamenbHOCmu)

WNHuTepnpeTarus JaHHBIX AJIS TOJTYYEHUS BBIBOJIOB




Oxkcunst hocdopa, pochopcoaepxaiire KUCIOTHI.

[Touck u u3BICUECHUE HHPOPMAIIHH.

99- 29.01- . . WuTepnperanus nHpopmManuu.
Conu pochopHOIi KUCIOTHI (pazeumue Hay4HOU
100 02.02 OcwMmpbIcnieHHe 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTa.
J10603HAMENbHOCU)
Hcnonb3oBanue nHpopMauu U3 TeKcTa
. [Touck n u3BIEUCHNE UHPOPMALIUH.
[Tpumenenue pocdopa u ero coeMHEHUH.
05.02- . WuTepnperanus nHpopmManuu.
101 ®dochopubie ynoOpeHus (pazeumue HAY4HOU
09.02 OcwMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTA.
J10603HAMENbHOC)
Hcnonb3oBanne HHGOpMAIK U3 TEKCTa
[IpakTuueckas padota Ne 6. Pemenue Hay4noe 0ObsicHEHUE SIBICHUM.
102 05.02- IKCIEPUMEHTAJIBHBIX 334a4 110 TeMe "A30T U [TonnMaHne 0COOEHHOCTEH eCTeCTBEHHO-HAYYHOTO
09.02 docdop u ux coequHEHUS" (coOMMO0EHUE MEXHUKU UCCIIeIOBaHUSI.
bezonacnocmu,) WNuTepnperanyis NaHHBIX AJIs1 TIOTY4YEHUS BBIBOJIOB
VYraepoa: HaX0XJI€HUE B IPUPOE, AJUIOTPOITHBIE Hay4noe 0ObsicHEHUE SIBICHUM.
103- 05.02- MoauduKauu; GU3NIECKUE U XUMHUIECKHE [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
104 09.02 CBOMCTBA, IPUMEHEHUE (pazeumue Hay4Hou HcCIe0BaHusl.
J110603HAMENbHOCU) WNuTepniperanus NaHHBIX AJIs1 IOTY4YEHUS BBIBOJIOB
05.02- [Touck u u3BneueHne HHGOPMaLIHH.
Oxkcup yriepona (II), okeun yraepona (IV), $op
105- 09.02, " . WuTepnperanus uHGopmMauu.
yTOJIbHASI KUCIIOTA U €€ CONH (pazeumue Hay4Hou
106 12.02- OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
J10603HAMENbHOCU)
16.02 Hcnonb3oBanne HHGOpMAIK U3 TEKCTa
Hay4noe 0ObsicHEHUE SIBICHUM.
107- 12.02- [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
Pemmenue 3a1a4 pa3nu4HbIX TUIIOB
108 16.02 HCCIIETOBaHUS.
WNuTepniperanyis NaHHBIX AJIs1 TIOTY4YEHUS BBIBOJIOB
109 KpemHunii: Hax0XaeHHE B IPUPOJIE, CIIOCOOBI Hay4noe 0ObsicHEHUE SIBICHUM.
110 12.02- noyTydeHus1, GU3NIECKUEe U XUMHUYECKHUE CBOMCTBA [TonnManne 0cCOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
16.02 (passumue HayyHOU 1H0OO3HAMENTbHOCU) HCCIe0BaHUSI.




I/IHTepHpeTaHI/IH JAaHHBIX OJId IMMOJTYYCHH BBIBOJIOB

Oxkcua kpemuus (IV), kpeMHHEBast KHCIIOTA,

[Touck u u3BIeUEeHUE HHPOPMAIIIH.

111- 19.02- . HNuTtepnperarus nndopmaiuu.
CUJIMKATHI (passumue HayyHoll
112 23.02 OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
J10603HAMENbHOCU)
Hcnonb3oBanue nHGOpMAITUU U3 TEKCTA
. Hay4noe 00bsicHEHUE SIBICHUM.
[TpuMeHeHrne KpeMHUS U €r0 COeIMHEHUH. .
19.02- [TonnManne 0cCOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
113 CrekJ10, ero noixy4yeHue, BUIbI CTEKIIA (pazsumue
23.02 9 HCCIIETOBaHUS.
HAYYHOU 110 O03HAMENbHOCMU)
WuTepnperanyist JaHHBIX AJ15 TIOJTYy4YEHUS BBIBOJOB
19.02- [Touck u u3BICUCHNE UHPOPMALIUH.
114- 23.02, WNuTtepnperarus nadopmaiuu.
Pemmenue 3a1a4 pa3nu4HbIX TUIIOB
115 26.02- OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
01.03 Hcnonb3oBanue nHpopMauu U3 TeKCTa
116- 26.02- Cucremaru3zamus 1 000011eHNEe 3HAHUN TI0 TeMe YMeno BbICKa3bIBaTh XOPOIIO 00OCHOBaHHbIE
117 01.03 "HemeTamis" MaTeMaTUYECKUE CYKICHUS
26.02- Pemrenue nccnegoBaTebCKuX 1 KOMMYHUKATUBHBIX 337124
118 01.03 KonTtponsnas padora no Teme "Hemerasmibr" MOCPEJICTBOM XUMHUYECKOT'0 3KCIIEPUMEHTA; (POpMUpOBaHHE
yMeHUs 0€30MaCHOCTH KU3HEACITEIbHOCTH
Hay4noe 0ObsicHEHUE SIBICHUT.
119 26.02- AHanmm3 pe3yJbTaTOB KOHTPOJIbHON PabOTHI, [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYIHOT'O
01.03 KOPPEKIHS OMUOO0K UCCIIeIOBaHUSI.
WNutepnperanust JaHHBIX AJI MOJTY4YEHUS BHIBOJIOB
[Tonoxxenue MmetaiioB B [lepuoanyeckoii cucreme [Touck u u3BnIeUeHNE HHPOPMAIIHH.
120- 04.03- XUMUYECKHX 31eMeHTOB. OCOOEHHOCTH CTPOCHUS HNuTtepnperarus nadopmaruu.
121 08.03 3JICKTPOHHBIX 000JI0YEK aTOMOB METAJNIOB OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.

(pazeumue HayuHoU 1H0O03HAMENbHOCMU)

Hcnonb3oBanne HH(GOpMAIK U3 TEKCTa




04.03- [Touck n u3BICUCHNE UHPOPMALIUH.
122- 08.03 OO6mue ¢puznyecKkre CBOMCTBA METAIIOB. ) WNuTepnperarys nHGOpMAIIHH.
123 [IpumeHeHre METauIOB B OBITY U TEXHUKE OcwMmpbIcnieHHe 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTa.
Hcnonb3oBanue nHpopMauu U3 TeKcTa
Hayunoe o0bscHeHHE SBICHUM.
124 11.03- CmuaBsl MetasuioB. Koppo3ust Merasmios 1 [Tonnmanme 0COOEHHOCTEH €CTeCTBEHHO-HAYYHOTO
15.03 (pazeumue Hay4HoU 1H0O03HAMENbHOCMU) HcCIe0BaHusl.
WNuTepniperanys NaHHBIX AJIs1 IOTY4YEHUS BBIBOJIOB
125- 11.03- YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHbBIC
Peuienue 3agau pa3auyHbIX TUIIOB 2
126 15.03 MaTEMaTHYECKHUE CYKIEHUS
. . Kputnueckoe paccMoTpeHne JTOKaIbHBIX, II100aIbHBIX
DNEKTPOXUMHUYECKHUH sl HAMPSKEHUH METaJJIOB.
127- 11.03- npoOJeM.
OO6mue cnocoObI MOTYyYEHUS METAIIJIOB (passumue 2
128 15.03 . [ToHrMaHue 1 OLIEHKA Pa3IMYHBIX B3MJISI0B U
HAYy4YHOU 110O03HAMENbHOCMU) .
MHPOBO33PEHUH.
18.03- OO6m1as xapakTepucTuka MeTauioB [A-Tpynms
22.03 [leproanyueckoil CuCTEMbl XUMHYECKHUX
. . [Touck u u3BiIeUEeHNE HHPOPMAITIH.
aneMeHToB. Hatpuiil u kanuii: momyudenue,
129- . WNuTtepnperarus nadopmaruu.
duznyeckne 1 XuMHUYeCKHe CBONCTBA, 2
130 OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
MPUMEHEHHE MTPOCTHIX BEIIECTB U UX
. . Hcnonb3oBanue nHGOpMAITUU U3 TEKCTA
COCIMHEHUH (pazeumue HayuHOU
J10603HAMENbHOCU)
O6mmas xapakrepructruka MeTaiuioB [TA-rpymmsl
18.03- [leproanyueckoil CuCTEMbl XUMHYECKHUX Hay4noe oObsicHeHUE SIBICHUT.
131- 22.03 AJIEMEHTOB. MarHuii U KaJbLWii: [OJy4YEeHHE, ) [ToHnMaHne 0COOEHHOCTEH eCTEeCTBEHHO-HAYYHOTO
132 duznYecCKre 1 XUMUIECKIE CBONCTBA, HUCCIeI0BaHUS.
MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAMHEHUMN WNutepnperanust JaHHBIX AJI TOJTY4YEHUS BHIBOJIOB
(pazeumue HayuHoU 110O03HAMENbHOCMU)




18.03-

Kputnueckoe paccMOTpeHHUE JTOKATbHBIX, TTI00aIbHBIX

133- 22.03, JKécTkoCcTh BOBI M CLIOCOOBI €€ yCTpaHeHUs pooieM.
134 01.04- (pazeumue HayuHoU 1H0O03HAMENbHOCMU) [TonnMaHue U OlleHKa Pa3IMYHbIX B3IJIAI0B U
05.04 MHPOBO33PEHUI.
. KpuTtndeckoe paccMOTpeHUE JTOKATBHBIX, TI100aTBHBIX
AnroMuHUI: IonyueHue, Pu3ndecKue u
135- 01.04- Z pooieM.
XHUMHUYECKHE CBOWCTBA, IPUMEHEHUE (pazsumiue
136 05.04 N [TonnMaHue U OlleHKa pa3IMYHbIX B3IJIAI0B U
HAYYHOU 110003HAMENbHOCMU) .
MHPOBO33PEHUH.
AmMdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA [Touck u u3BneUeHNE HHPOPMAIIHH.
137- 01.04- AIIOMUHMS, THIPOKCOKOMIUIEKCHI AIFOMUHUS, UX WuTepnperanus nHpopmManuu.
138 05.04 IPUMEHEHUE (passumue HayyHoU OcwMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTA.
J10603HAMENbHOCU) Hcnonb3oBanue nHGOpMAIIUU U3 TEKCTA
Hay4noe 0ObsicHEHUE SIBICHUM.
139- 08.04- [TonnManne 0cOOEHHOCTEH €CTECTBEHHO-HAYYHOT'O
Pemenue 3a1a4y pa3nuYHBIX TUIIOB
140 12.04 HCCIICIOBAHUS.
WNuTepniperanus NaHHBIX AJIs1 IOTY4YEHUS BBIBOJIOB
[IpakTuueckas padota Ne 7. Pemenue
141 08.04- SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe ""MeTaisl YMeno BBICKa3bIBaTh XOPOIIO 00OCHOBAHHbBIC
12.04 TJIABHBIX TOATPYNN" (CoOnt00€eHUe meXHUKU MaTeMaTUUYECKUE CYKICHUS
bezonacrnocmu)
OO6mas XxapakTeprucTUKa METAIIOB TTOOOYHBIX [Touck u u3BnIeUeHNE HHPOPMAIIHH.
142- 08.04- noarpynmn (b-rpynm) [lepuoandeckoii cuctemsl HNuTtepnperarus nadopmaruu.
143 12.04 XUMUYECKHUX DJIIEMEHTOB (pa3zsumie HayyHoul OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
J10603HAMENbHOC) Hcnonb3oBanue nHGOpMAITUU U3 TEKCTA
144 15.04- Du3nYeCcKue 1 XUMUYECKHE CBOMCTBA XpOMa U €ro
145 19.04 COCTMHCHUH, NX IPUMEHEHUE (pazeumue Hay4Hou

JH0O03HamenbHOCmu)




Baxueiimne coenMHEHNs] MapraHia.

[Touck u u3BICUECHUE HHPOPMAIIHH.

146- 15.04- IlepmaHranar Kanus, €ro OKUCIUTEIbHBIC WuTepnperanus nHpopmManuu.
147 19.04 CBOWCTBA (pazeumue HaAYYHOlU OcwMmpbIcnieHHe 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTa.
10O03HamenbHoCmu) Hcnons3oBanne nHGOpMAIIUK U3 TEKCTA
15.04 Pu3nyecKue 1 XMMUYECKHE CBOMCTBA JKele3a U [Touck u u3BICUECHUE HHPOPMAIIHH.
148- ) 9' 04 ero coenuHeHu. Iloyyenue u npuMeHenue WuTepnperanus nHpopmManuu.
149 ) 2' 0 4’ CIUIABOB XK€JIe3a (pazeumue Hay4Hou OcMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTa.
) 6' 04 N10b603HamenbHoCmu) Hcnonb3oBanne HH(GOpMAIK U3 TEKCTa
. . [Touck u u3BICUCHNE UHPOPMALIUH.
dusnyuecKue U XMMUYECKHe CBOWCTBA MEIH U e
150- 22.04- . . WNuTepnperarys nHGOpMAIIHH.
COCIMHEHUH, X IPUMEHEHUE (pa3eumue HayuHOU
151 26.04 OcwMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
N10603HamenbHoCmu)
Hcnonb3oBanne HHGOpMAIK U3 TEKCTa
dusnyeckre 1 XUMUYECKHUE CBOMCTBA [MHKA U €T0 [Touck u u3BICUCHNE HHPOPMAIIUH.
152- 22.04- COEMHEHUH, UX IPUMEHEHHUE. WuTepnperarus nHGOpMAIIHH.
153 26.04 I'uapokcoKOMIUIEKCHI IMHKA (pazeumue Hay4Hou OcMmpbIcnieHNe 1 OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
N10b603HamenbHoCmu) Hcnonb3oBanne HHGOpMAIK U3 TEKCTa
[TpakTuueckas padota Ne 8. Pemenue [Touck u u3BICUCHNE HHPOPMAIIHH.
154 29.04- SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe ""MeTasisl WNuTtepnperarus nadopmaiuu.
03.05 NOOOYHBIX OATPYMI" (cob00eHUue mexHuKu OcMmpbIcnieHHe U OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
bezonacnocmu,) Hcnonb3oBanne HHGOpMAIMK U3 TEKCTa
ITouck n n3BiIeUeHUE UHPOPMALIUU.
155- 29.04- WNuTtepnperarus nadopmanuu.
Pemienue 3a1a4 pa3in4HbIX THUIIOB
156 03.05 OcwMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U (POPMBI TEKCTA.
Hcnonb3oBanne HH(GOpMAIK U3 TEKCTa
157- O0600menre U cucTeMaTr3alus n3y4eHHOTO Kputnueckoe paccMOTpeHHE JTOKATBHBIX, TII00ATHHBIX
158 Marepuaia rno teme "Metamibt" npoOJeM.




29.04-

ITonumanue u OLICHKA PA3JIMYHBIX B3TJIA0B U

03.05 MHPOBO33PEHUH.
06.05-
159 KonTtponbnast pabora mo teme "Mertamibr"
10.05
[Touck u u3BICUECHUE HHPOPMAIIHH.
160 06.05- AHanu3 pe3yJabTaToB KOHTPOJIbHON paboTHI, WuTepnperanus uHGopmManuu.
10.05 KOPPEKILHsI OIIMOOK OcwmbIcieHre U OLICHUBaHHUE COJIep KaHus U (POPMBI TEKCTA.
Hcnonb3oBanue nHpopMauu U3 TeKcTa
Ponp xumMuu B 00ecrieueHuu yCTOMYHNBOTO
06.05- pa3BuTus yenoBeuecTBa. [loHsATHE O HAYUHBIX Pemrenue nccnegoBaTebCKUX 1 KOMMYHUKATUBHBIX 337124
161 10.05 METO/IaX UCCIIETOBAHUS BEIIECTB (OpueHmayus Ha MTOCPEICTBOM XUMHUYECKOTO dKCIIEPUMEHTA; (HOPMHUPOBAHHE
NpUMeHeHUue XUMUYECKUX 3HAHUU NPU peuleHuu yMeHHs 6€3011aCHOCTH KU3HEACSITEIbHOCTH
3a0ay 6 obracmu oxpyicaroujeli cpeosi)
Hayunbie npuHUIUIIBI OpraHU3alMi XUMUYECKOTO
pou3BOJCTBA. [IpoMBblIIIEHHBIE CITOCOOBI Pemrenne nccnenoBarebCKuX 1 KOMMYHUKATHBHBIX 337124
162 13.05- MOJTYYCHUST BAKHEUIIINX BEICCTB (OpuUeHmayus Ha MTOCPEICTBOM XUMHUYECKOTO dKCIIEPUMEHTA; (HOPMHUPOBAHHE
17.05 NpUMeHeHUue XUMUYeCKUX 3HAHUL npu peueHuu yMeHHUsI 0€30MMaCHOCTH KU3HEICITSIIbHOCTH
3a0ay 6 obracmu oxpyxicaroujeli cpeosi)
XHUMHMUYECKOE 3arpsA3HEHUE OKPYIKAIOIIECH Cpebl U
163 €ro TMOCJeICTBUS (OpueHmayus Ha npUMeHeHue
13.05- XUMUYECKUX 3HAHUU NPU PeuleHUU 3a0ay 6
17.05 obacmu okpyacarowetl cpeobvl)
XUMHUA U 300pOBbE YEJIOBEKa. JIEKapCTBEHHBIE [Touck u u3BICUCHNE UHPOPMALIUH.
164 CPEICTBA (OpueHmayus Ha npumMeHeHue WuTepnperarys nHPOpMAIIHH.
13.05- XUMUYECKUX 3HAHUU NPU peuleHUU 3a0ay 6 OcMBICIICHHE B OIICHUBAHHUE COJIEPKaHMS M (POPMBI TEKCTA.
17.05 obacmu okpyacarowell cpeobvl) Hcnonws3oBanne nHGOpMAIIUK U3 TEKCTA




Xumus . Poins xuMuu B o0ecrieueHnu

Kputnueckoe paccMOTpeHHUE JTOKATbHBIX, TTI00aIbHBIX

165 13.05- MUIIEBON O€30MMACHOCTH (OpueHmayus Ha 1 pooieM.
17.05 npUMeHeHUe XUMUYECKUX 3HAHUU NPU peuleHuu [ToHnMaHMe 1 OLIEHKA Pa3IMYHBIX B3TJISI0B U
3a0a4 6 ooracmu oKpyacarowetl cpeobvl) MHUPOBO33PECHHIM.
Kocmernueckue u nmapgromepHbie CpeicTBa. [Touck n u3BIEUCHNE UHPOPMALIUH.
166 13.05- beiTOBast xuMmus (opuenmayus Ha npumerHeHue | WuTepnperanus nHpopmManuu.
17.05 XUMUYECKUX 3HAHUL NPU PeueHUU 3a0aY 8 OcwMmpbIcnieHre 1 OLIEHUBaHUE COJIepKaHus U POPMBI TEKCTA.
obaacmu okpyscarowell cpedwt) Hcnonb3oBanue nHGOpMAIIUU U3 TEKCTA
XuMus B CTPOUTENBCTBE. BaxkHeime
Kputnueckoe paccMOTpeHUE JTOKATbHBIX, TTI00aIbHBIX
20.05- CTPOUTEINIBHBIE U KOHCTPYKLIMOHHBIE MaTEpUaIIbI
. npooeMm.
167 24.05 (opuenmayus Ha npuUMeHeHue XUMU4eCKUx 3HaHull 1
. [ToHrMaHMe U OlLIEHKA Pa3IMYHBIX B3TJISI0B U
npu peutenuy 3a0a4 8 oo1acmu oKpyxicarouel .
MHUPOBO33PEHUH.
cpeovl)
XuMUS B CEIBCKOM X035iicTBE. OpraHnyeckue u
Pemienue nccineoBaTelbckKUX 1 KOMMYHUKATHBHBIX 3371a4
20.05- MUHEpPATbHBIC yIOOpEHUs (OpueHmayus Ha
168 . 1 MOCPEJICTBOM XHMHUYECKOT'0 3KCIIEPUMEHTA; (POpMUpOBaHHE
24.05 npUMeHeHUue XUMUYECKUX 3HAHUL Npu peulenuu
. yMeHHUs1 6€301IaCHOCTH KHU3HEIEATSIbHOCTH
3a0au 6 obracmu okpysxicarowel cpeosl)
169 Pemrenue nccnenoBaTelbcKuX 1 KOMMYHUKATHBHBIX 337124
170 20.05- CucremaTtuzanus 1 0000IIeHNE 3HAHHUH 110 TEME 2 MTOCPEICTBOM XUMHUYECKOTO dKCIIEPUMEHTA; (HOPMHUPOBAHHE
24.05 yMeHHUs1 6€30MaCHOCTH KHU3HEIEATSIbHOCTH

OBIIEE YACOB I10 ITPOTPAMME

170




