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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma no XMMHHU Ha YpOBHE cpeaHero oduero o0pazoBanus pazpadboTaHa
Ha ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO0 obpa3zoBaHuU B
Poccuiickoit ®enepauum», TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUA (enepanbHOU
oOpaszoBaTeibHON  mporpaMmbl  cpeaHero  obmiero  obpaszoBanusi(POIl  COO),
npenacrasiieHHbIX B DenepanbHOM rocygapcTBeHHOM oOpa3zoBatenbHoM crangapre COO,
¢ yuérom KoHuenuuu npenojgaBanusi yueOHOro npeamera « XUMus» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit denepanuu, peanu3yrIIUX OCHOBHBIE 0O0pa3oBaTE/IbHBIC
IIPOrpaMMBbl, 1 OCHOBHBIX IOJI0KEHUN «CTpaTeruu pa3BuTUs BocnuTaHusa B Poccuiickoin
®eneparuu Ha nepuoa 10 2025 roga» (Pacmopspkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHS HAa YpOBHE YIiayOJNEHHOTO HU3Y4YEHHs 3aHUMAET BAaXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-HayyHOro oobpaszoBanus ywammxcsi 10—-11 kmaccos. M3ydenue npeamera,
peanu3yemMoe B yCJIOBUAX AU epeHInpoBaHHOr0, MPOPUIBLHOTO 00yUeHHUs], PU3BAHO
oOecrieuuTh 00111€00pa30BaTENbHYI0 M OOIIEKYJIBTYPHYIO TOJTOTOBKY BBITYCKHHUKOB
IIKOJIbI, HEOOXOIUMYIO ISl aflanTallMi UX K ObICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B
CollMyMe, a TaKXe JJis MPOJOJDKEHUS OO0ydeHHUs B OopraHU3alugaxX mpodeccHoHaIbHOTO
o0pa3oBaHus, B KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 TPUOPUTETHBIX AUCIUILINH.

B mnporpamMMe mo XuMHM Ha3HauY€HUE NpeaAMeTa «XUMHUS» TMONydaeT MOAPOOHYIO
UHTEPIIPETAIMIO B COOTBETCTBUM C OCHOBoMoararomumu nojoxenusmu ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIeJIeH, COEp KaHus, pe3ybTaTOB OOyueHUs] U TpeOOBaHUM K
YPOBHIO IIOATOTOBKHM BBITYCKHUKOB. CBHJIETEIBCTBOM TOMY SIBISIIOTCA CIEAYIOIIHE
BBINOJIHAEMbIE IPOrPAMMOM IO XUMHMH (PYHKIIUU:

e  UHPOPMAIMOHHO-METOANYECKasA, peanu3alus KOTOpoW oOecredynBaeT MOJIydeHHE
OpPECTABICHUSI O LENAX, COJAEp)KaHUM, OOIIe cTpaTeruu OOy4YeHMs, BOCIHUTAHUS U
pa3BUTUSL OOYYaIOUIMXCS CPEICTBAMHU IMpPEaMeTa, M3y4aeMOro B paMKaX KOHKPETHOI'O
npodus;

e  OpraHM3allMOHHO-IUIAHMPYIOWIAs, KOTOopas  IpEeAyCMaTpUBAaET  ONPEICIICHUE:
HNPUHIUIIOB CTPYKTYPUPOBAHUS U MOCIIEI0BATEIBHOCTH U3yUYeHHsI yueOHOro MaTepuara,
KOJINYECTBEHHBIX U KAaUeCTBEHHBIX €r0 XapaKTEpUCTHK; MOAXOJI0B K (HOPMHUPOBAHMIO
COJIEPKATEIbHON OCHOBBI KOHTPOJSI U OLEHKM 00pa3oBaTeNbHBIX JOCTHXKEHUI
oOyyarouMxcs B paMKax HTOrOBOM aTTecTalMu B (OpME €AMHOTO IOCYAapCTBEHHOI'O
9K3aMEHa 110 XUMUHU.

[Tporpamma aJist yriayOaIE€HHOTO U3yYEHHS] XUMUU:

®  YCTaHAaBIMBAaET HHBAPHUAHTHOE IMPEAMETHOE COJIEpKaHHE, O0sA3aTeNbHOE IS
U3yYEHUS B paMKax OTAEIbHBIX NpoQuiIel, NpeaycMaTpuBaeT paclpelesieHue |
CTPYKTYpHUpPOBAaHUE €ro IO KiaccaMm, OCHOBHBIM COJEPKaTENbHBIM JHHHIM/pa3nenam
Kypca,

e 1aT MNpUMEPHOE pacmpeaeseHue Y4eOHOro BpEMEHH, PEKOMEHIYEeMOro IJis
U3YYEHUS OTIEIbHBIX TEM;

e  [pe/IaraeT NPUMEPHYIO IOCJIEI0BATEIbHOCTh M3YyYEHHsS Y4YEOHOro Marepuana C
Y4€TOM JIOTUKH [TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH;



e  aéT METOAMYECKYI0 MHTEpHpETaluio LeJed W 3ajJady M3y4YeHUs NpeaMera Ha
yIiyOJIEHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHETO
oOmiero o0Opa3oBaHUs, COAEPKATEIBbHOM XAPAKTEPUCTUKHU IUIAHUPYEMBIX pPE3yJbTaTOB
OCBOCHHUSI OCHOBHOI 00pa3oBaTelbHOM MPOrpaMMbl CpeaHEro oOIero oOpa3oBaHMs
(JIMYHOCTHBIX, METaNpPEeJAMETHBIX, MPEIMETHBIX), a TaKXe C YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATENbHBIX ~JEHCTBUU  OOy4alollerocss IO OCBOCHHIO  COAEpKaHUs
npeaMera.

I[lo BceM Ha3BaHHBIM TO3UIMSAM B TporpaMMe [0 XUMHUHM [PEaycCMOTpeHa
MIPEEMCTBEHHOCTh C 00y4Ye€HHEM XMMHUHU Ha YPOBHE OCHOBHOIO 001Iero oOpa3oBaHus. 3a
npeaeiaMu  YCTaHOBJIECHHOW MPOTpaMMOil MO XUMUM 00s3aTenbHON (MHBapUAHTHOMN)
COCTaBIIAIOIICH coJiepKaHUsl y4eOHOTro mnpeaMera «XuMUs» OCTa€Tcsi BO3MOXKHOCTh
BHIOOpAa €ro BapuUaTUBHOM COCTaBIISIIONICH, KOTOpas JOJDKHA OMPENeNaThcs B
COOTBETCTBUHM C HANIPABJICHUEM KOHKPETHOTO MpOoduiisi OOydeHHUS.

B cootBerctBuu ¢ koHuentyaibHbiMU mnojioxkeHusMu DPI'OC COO o Ha3zHaueHUH
npeIMeToB 0a30BOro M YriIyOJIEHHOTO YpOBHEW B cucrteMe nud@epeHIrpoBaHHOTO
oOydeHHsI Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHUsS XUMHs HA YPOBHE YIiyOJIEHHOTO
U3YUYCHMs] HAMpaBlieH Ha peau3alii0 MPEEeMCTBEHHOCTH C TOCIEAYIOIIMM STaroM
MOJIYYEHUSI XUMHUUECKOTO 00pa30BaHUs B paMKax M3Y4YCHUs CIICIMAIBHBIX €CTeCTBEHHO-
HAy4YHBIX W XUMHUYECKUX JUCHUIUIMH B By3aX © OpraHU3aIUsiX CPETHEro
npodeccruoHanbHOr0 oOpa3oBaHus. B 3Toil cBsi3u wu3yueHue mnpenMera «XUMUS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pPACIIMpPEHUE U YIIIYOJIEHHE TEOPETHUYECKOU U
NPAKTUYECKON TMOATOTOBKM OOYYaIOMIMXCS, BBIOPABIIMX OMNpeNeaEHHBIN MNpoduihb
oOydeHHsl, B TOM YHCJIE C MEPCHEKTUBON MOCIEAYIOUIETO TOJYYEHHUS] XUMHUYECKOTO
o0Opa3oBaHus B OpraHm3anusx mnpodeccuoHanbHOro obpazoBaHus. Hapsay c stum, B
ceere TpeboBanuit ®I'OC COO k mIaHupyeMbIM pe3ysibTaTaM OCBOCHHS (eaepabHOM
00pa3oBaTeIbHON MPOrPaMMBbI CpPEHET0 OOIIero 0oO0pa30BaHMs H3YyYCHHE IpeaMeTa
«XUMUSD» OPUEHTUPOBAHO TAaK)KE€ HA pELICHHUE 3aJad BOCHUTAHUS U COLHUAJIBHOIO
pa3BuTHs 0oOydarommxcs, Ha (OPMHUPOBAHHUE Y HUX OOIEMHTEIUICKTYaJlbHBIX YMEHHH,
YMEHUN palMOHAIU3AIMd Y4eOHOTO TpyAa U OOOOMIEHHBIX CIOCOOOB JIESITEIHHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAAIPEAMETHBIN XapaKTep.

CocraBasionuMu TipeiMeTa «XHUMHS» Ha YPOBHE YIIyOJNEHHOTO HW3YyUCHHUS SBIISIOTCS
yrayonéuubie Kypebl — «Opranudeckas xuMus» U «OO01ast 1 HeopraHudeckass XUMUs».
[Tpu ompeneneHnn MOAXOA0B K OTOOPY M CTPYKTYPHOU OpraHU3AIMHU COJASPIKAHMS ITHX
KypCcOB B MporpaMMe MO XHMHH 3a OCHOBY MNpuHATH nojoxeHus OI'OC COO o
pasznuuusix 0a30BOTO U yrayOa€HHOTO ypPOBHEH M3YUYEHUS TIPEIMETA.

OcHoBy copaepxxanusi KypcoB «Opranudeckas xumus» U «OO0mass U HeopraHudeckas
XUMUSD» COCTaBIIIET COBOKYIHOCTb MPEIMETHBIX 3HAHUW M yYMEHUH, OTHOCSLIUXCS K
0a30BOMY YPOBHIO M3YYCHHs MpeAMeTa. JTa CUCTeMa 3HAHHWH TMOJy4aeT ONpeeIEéHHOe
TEOPETUUECKOE JIOTIOJIHEHHUE, MO3BOJISAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00BEM (haKTONOTHYECKOTO Marepuana. lak, Ha yriayOJEéHHOM YypOBHE M3Y4YCHUS
npeaMera obecrieyeHa BO3MOXHOCTh 3HAUYMUTENBHOTO YBEIMYEHUSI 00bEéMa 3HAHUU O
XUMUYECKUX BJEMEHTaX M CBOWCTBAX HMX COEJMHEHMM HAa OCHOBE pAaCIIUPEHUS] U
yIIyOJIeHUs MOpPEICTaBICHUM O CTPOCHUM  BEHIECTBA, XUMHUYECKOW CBSI3U U



3aKOHOMEPHOCTSAX NPOTEKAaHHUs PpEAKUUM, paccMaTpUBAaE€MbIX C TOYKH 3pEHHS
XUMUYECKOW KHHETUKM W TEPMOJAMHAMUKH. M3ydeHue MNepuoauyeckoro 3akoHa U
[lepronnyeckoil CHUCTEMBl XUMHUYECKHMX JJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX IMPEACTABICHUIX O CTPOCHMHM aroMa. XHUMHUYECKAs CBA3b
OOBSCHAETCS C TOYKM 3pPEHUS JHEPreTMYeCKMX H3MEHEeHHH mnpu e€ oOpa3oBaHUU U
pa3pylleHud, a TakKe C TOYKU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIOB
peakuuid JomnoyHseTcss (HOPMUPOBAHMEM MPEACTABICHUM 00 3IIEKTPOXUMHYECKUX
MPOLIECCAaX M DJIEKTPOJIM3E PACILIaBOB M PACTBOPOB BEIIECTB. B Kypce OpraHnyeckoi
XUMHH MIPU PACCMOTPEHUU PEAKIUOHHOW CIIOCOOHOCTH COEAMHEHHMM ynensercs ocoboe
BHUMaHHE BOIpocaM 00 3JEKTPOHHBIX 3(PdeKTax, 0 B3aUMHOM BIMSIHUM aTOMOB B
MOJIEKYJIAX U MEXaHU3MaX PEAKIIUil.

Oco0oe 3HaueHHue UMEET TO, YTO Ha COJAEP)KaHHUE KYpCOB XMMHH YIIIYOJIEHHOTO YPOBHS
U3YYEeHMs JJIsl KJIIAaCCOB OMNpeAeNEHHOro npoduiid (TJaBHbBIM 00pa3oM Ha MX CTPYKTYpY U
XapakTep JAOIMOJHEHHM K 00Ilei cucTteMe MpeIMETHbIX 3HAHWI) OKa3bIBalOT BIUSHUE
CMEXHbIE TpeameThl. Tak, HampuMmep, B CONEPKAHUU MPEIMETa I KJIAaCCOB XMMHKO-
¢duznueckoro npoduis 60IbIIOE 3HAUCHHE OYAYT UMETh 3JIE€MEHTHI Y4eOHOro MaTepuana
no o6meit xumun. [lpu nzydenun npeamera B JaHHOM cliydae aklIEHT OyJeT celiaH Ha
OOLIHOCTh METOJOB MO3HAHMS, OOLIHOCTh 3aKOHOB W TEOPUH B XUMHHM M B (U3HKE:
aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS
MaccChbl U SHEPIUH, 3aKOHbl TEPMOJUHAMUKH, AJIEKTPOJIN3a, MPEICTABICHUS O CTPOCHHUU
BEILECTB U JIPYTOE.

B To xe Bpems B coiaepkaHUU TMpeaMeTa Ui KJIacCOB XHUMHKO-OMOJIOTHYECKOIro
npodusiss OONBIINKI yAENbHBIN Bec OyleT UMETh OpraHuueckas Xxumusa. B sTtom ciyuae
IPEIOCTaBISIETCS. BO3MOKHOCTD ISt 00jiee 0OCTOATETLHOTO PACCMOTPEHHSI XUMUYECKOU
OpraHu3alliyd KJIETKM Kak OMOJOTMYEeCKON CHUCTEMBbI, B COCTaB KOTOPOM BXOIAT, K
npuMepy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBI, KakK JIMMUIbI, O€NIKHU, YIIEBOIBI,
HYKJIEMHOBbIE KUCIOTHI M Apyrue. I[lpu 5>TOM 3HaHHMS O COCTaBE M CBOMCTBax
NpEeACTAaBUTENC OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIYKAT OCHOBOW IS
U3YYEHHsI CYITHOCTH MPOIECCOB (POTOCUHTE3A, JIbIXaHUs, TUIIEBAPEHUSI.

B nnane ¢opmMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUSA, OCBOCHHUS OOIICHAYYHBIX
METOJOB TMO3HAHUS U ONbITA MPAKTUYECKOr0 NPUMEHEHHS HAy4YHBIX 3HAHUM H3y4YeHUE
npeaMmera «XuMHUs» Ha yriayOJEHHOM YpOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C
y4eOHBIMU TIPEIMETaMH, BXO/SIIMMH B COCTaB MPEAMETHBIX obnacteil «EcTtecTBeHHO-
Hay4YHbIE TIPEeIMEThI», «MaTemaTrka u uHbopMaThKa» u «Pycckuii SI3bIK U TUTEpATypay.
[Tpu u3yuenun ydeOGHOrO mpenMera «XUMUsS» Ha YIUIYOJIEHHOM YPOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO W CpeaHEero oOmiero oOpasoBaHus (Ha 0a30BOM ypOBHE), 3amadei
MEPBOCTETICHHOW 3HAYMMOCTH SIBIIsIeTCS (OPMHPOBAHUE OCHOB HAYKH XHUMHH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON JEATEIbHOCTH 4YelOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOHM KyJIbTypbl. PelieHne 3Toil 3aj7auu Ha yriiyOJI€HHOM
YPOBHE U3YYEHHUs MPEAMETA IPEANOIIAracT Pean3altio TAKUX LIEeJIeH, KakK:

e  (¢opmupoBaHHME  MPEJACTABICHHWI: O  MaTepuaJbHOM  E€IUHCTBE  MHUpA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJIECHUM IPUPOIBI, O MECTE XMMHUU B CHUCTEME
€CTECTBEHHbIX HayK M €€ Beaylled poJii B OOECIEeYEeHUH YCTOMYMBOIO pa3BUTHUSA



YeJIOBEUECTBA: B PEIICHUHM MPOOJIEM 3KOJOTUYECKOM, SHEPreTHYEeCKONM U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpPUATIOB, HOBBIX
HMCTOYHUKOB DHEPruu, B OOECIEUECHHH pPAlMOHAJIBLHOTO MPUPOJIONOIB30BAHUS, B
dbopMuUpOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl UYEOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHUSI K CBOEMY 37I0pPOBbIO U MPUPOJTHON Cpeie;

. OCBOCHHME CHCTEMBbl 3HAHWM, JICKAIMUX B OCHOBE XMMHYECKOM COCTaBJIAIOIIEU
€CTEeCTBEHHO-HAYUYHON KapTUHBI MUpa: QYHIAMEHTAIBHBIX MOHATHI, 3aKOHOB M TEOPUIL
XUMUHU, COBPEMEHHBIX MPEJCTABICHUM O CTPOSHHUM BEIIECTBA HA PAa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOAUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKHUX PEAKIUNA, O XUMHUUYECKOM
PaBHOBECUH, PACTBOpAaX W JTUCIEPCHBIX CHCTEMax, 00 OOIMX HAyYHBIX MPHUHITUIIAX
XUMHUYECKOTO TIPOU3BOJICTBA;

e  ¢dopmupoBaHue y OOYYAIOIIUXCS OCO3HAHHOTO TIOHMMAHHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUUYECKUX 3HAHUU [JI1 OOBSCHEHMs] KIIOUEBBIX HJIEH U mpobiiem
COBPEMEHHOW XUMHUHU, Il OOBACHCHUS W TIPOTHOZUPOBAHMS SIBIICHUM, HMMEIOIINUX
€CTEeCTBEHHO-HAYUHYIO MPUPOIY; TPAMOTHOTO pelieHus MpodiieM, CBSI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHMS, aHalM3a W OLEHKH C TMO3UIUNA HSKOJOTMYECKON 0e30MmacHOCTH
MOCJICICTBUN OBITOBOW U TPOM3BOJICTBEHHOW JEATEIHOCTU 4YEJIOBEKa, CBS3aHHOM C
XUMHUYECKUM TTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIePEepabOTKOM BEIECTB;

e  yruyOJeHue TMPEeJACTABICHUM O HAay4YHBIX METOJaX IO3HAHWSA, HEOOXOIUMBIX IS
npuoOpeTeHnusl YMEHUM OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHUS XUMHUUYECKUX
SIBJICHUH, UMEIOIINX MECTO B MPHUPOJIC, B MPAKTUUECKON JEATEIBHOCTH U MTOBCEIHEBHON
KU3HHU.

B mrane peanmzanuu mepBOOUYEPEIHBIX BOCHUTATEIBHBIX M Pa3BUBAIOIIUX (YHKITHI
IIEJIOCTHOM CHCTEMBI CPEIHETO OOIIero 00pa3oBaHus MPU U3YYCHUU MPEIMeTa « XUMHUS)
Ha YIIIyOJIEHHOM YPOBHE OCOOYIO aKTyaJIbHOCTh NMPUOOPETAIOT TaKWe MW U 3a7a4H,
KaK:

®  BOCHHUTaHHE YOCKIEHHOCTH B ITO3HABAEMOCTU SIBJICHUN NPHUPOJbI, YBAKCHHUSI K
IpoIlecCy TBOPUYECTBA B 00JIACTH TEOPETHUECKUX U MPUKIIAIHBIX UCCIICAOBAaHUN B XUMUH,
dbopmMupoBaHue MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH,

®  pa3BUTHE MOTHBAIIMU K O0OYyYEHHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS 00IIEUEIIOBEYECKUX IIEHHOCTEH;

®  pa3BUTHE TO3HABATEIBHBIX WMHTEPECOB, WHTEIUICKTYaJIbHBIX ¥ TBOPYECKUX
criocoOHOCcTe oOydaromuxcs, (GOpPMUPOBAaHHWE Y HHX CO3HATEILHOIO OTHOIICHHUS K
caM0O0Opa30BaHUI0O ¥ HEMPEPHIBHOMY OOpa30BaHMIO KaK yCIOBUIO  YCIEITHOU
npodeccoHanbHON W OOIIECTBEHHOW JESATENHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HM;

e  (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO MPHUPOOTOIB30BAHUS, Pa3BUTHE
AKOJIOTUYECKON  KYJbTYpBHI, npuoOpeTeHue ompiTa  OOIIECTBEHHO-TIOJIC3HOM
AKOJIOTUYECKOU eI TeTbHOCTH.



@enepanbHblii  0a3uUCHBIM  y4yeOHBIM T[UIaH JJI  0Opa30BaTENIbHBIX  YUPEKJIECHUN
Poccuiickoit deaeparuu npeaycMaTpuBaeT 0053aTEIbHOEC HM3YyUYCHHE XMMHHU Ha JTare
cpeanero oOpaszoBanus B 11 kiacce B o0beme 68 yacoB ( 2 yaca B Hejelno, 34 yd4eOHbIX
HEJICIIN ).

B cooTBeTCTBHM CO HIKOJBHBIM TOAOBBIM IIJJAHOM Ha W3Yy4YeHHE Kypca XumMuu B 11
KJIacce pacnpeiesieHo —66 yacos

COIAEPKXAHUE OBYUYEHUASA
11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMUM.

Atom. CocTaB aTOMHBIX siep. XHUMHUYeCKud dsnemeHt. WM3otombl. CrpoeHue
AJIEKTPOHHBIX O0OJOYEK AaTOMOB, KBaHTOBBIC YHCJIA. ODHEPreTMYEeCKue YpPOBHH U
o ypoBHH. ATOMHBIE opOuTanu. Kinaccudukaius XMMUIECKUX JIeMeHTOoB (S-, p-, d-, f-
aleMeHThl). PacrnpeneneHue SJIEKTPOHOB IO aTOMHBIM OpOMTaIsIM. OJIEKTPOHHBIC
KOH(UTYpaluu aToMOB DJIEMEHTOB NEPBOTO—YETBEPTOTO IEPUOJOB B OCHOBHOM U
BO30YXKIEHHOM COCTOSIHUH, AJIEKTPOHHbBIE KoH(purypanuu HMOHOB.
DIIEKTPOOTPUIATEIHBHOCTb.

[lepuonnueckuit 3akoH u llepuoamueckas cucreMa XUMUYECKHX diiemMeHToB [[..
MenneneeBa. CBsA3b nepuoanyeckoro 3akoHa u Ilepuoguyeckoid cucTeMbl XUMHYECKUX
AJIEMEHTOB C COBPEMEHHO TEOpUEW CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB I10
rpyImaM 1 nepuoiaM. 3HaueHue nepuoanyeckoro 3akona /(.M. Menneneesa.
XuMHYECKasd CBsI3b. BUIIBI XMMHUYECKON CBSI3W: KOBAJCHTHAs, MOHHAsI, METALUIMYECKAs.
MexaHu3Mbl 00pa3oBaHUs KOBAJICHTHOM CBS3W: OOMEHHBIN U JOHOPHO-aKIEIITOPHBIM. .
BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THIBI KPUCTAITIMYECKUX
peEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[lonsTne o gucnepcHbIx cuctemax. HMcTuHHBIE pacTBOpbl. lIpencraBienue o
KOJUTOUAHBIX pacTBOpax. CrocoObl BBIPAKEHUS KOHIICHTPAIMKA PACTBOPOB: MacCOBas
JIOJIS1 BEIIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpauus. HachlllleHHbIE 1 HEHACHIIICHHBIC
PacTBOPBIL, PACTBOPUMOCTh. KpHcTamioruaparst.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. TpHUBHANBLHBIE HA3BaHUS
OTJAEJIBHBIX IPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanysa XuMHUYECKUX PEAKUUA B HEOPraHWUYECKOM M OPraHUYEeCKON XHMUHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHHUS W MPEBPAIICHUS SHEPTUU TPHU
XAMHYECKUX peakinusax. TeruioBbie 23 (PeKTh XUMHUECKNX peakiuil. TepMoxumudeckne
YpPaBHEHUS.

CKOpOCTh XUMHUYECKOW peakiuu, e€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['omorenHbIe U rereporeHHsie peakuuu. Katanus u katanu3aTopsl.

O6patumble u HeoOpaTuMmble peakluu. XuUMUYecKoe paBHoBecue. KoHcTanTa
XUMHYECKOr0 paBHOBecHUs. MDakTopbl, BIHSIOMKE HA IMOJ0XKEHUE XHUMHUYECKOIO



paBHOBECHs: TeMmIepaTypa, JaBlICHHE M KOHIICHTPAIlMU BEIECTB, Y4YaCTBYIOIIUX B
peakuuu. [Ipunnun Jle Hlarense.

Onekrponutnyeckas auccouuanus. CunpHple W ciadble 37eKTpoauThl. CTeneHb
mucconmanuu. Cpeaa BOAHBIX PACTBOPOB: KHCIOTHAs, HEWTpasibHAasl, IIEJIOYHAs.
Bonopoansiit mokazarens (PH) pactBopa. I'maponus cosneit. Peakiyiu noHHOoro ooMeHa.
OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb OkuciaeHus. OKUCIUTENb U
BOCCTAHOBUTEIb. [Ipoiiecchl OKUCIEHUS U BOCCTAaHOBJICHUS. BaxkHeHue OKUCIUTENN U
BOCCTaHOBHUTENIH. MeTo/l AJIEeKTPOHHOTO OallaHca. DJIEKTPOJIU3 PacCTBOPOB U PACILJIaBOB
BEILIECTB.

OKCIEepUMEHTAIbHBIE METOJIbI W3Y4YEHHUsI BEIIECTB W WX NPEBpAIleHUN: Ppa3IOKEHHE
MEPOKCHIa BOJOPOJIa B MPUCYTCTBUHU KaTaIU3aToOpa, MOACIH KPUCTATUNIMYECKUX PEIIETOK,
NPOBEJICHNE pEaKIUMi HMOHHOro OOMEHa, OmpeleieHue Cpeibl PaCTBOPOB C IMOMOIIbIO
WHJUKATOPOB, HM3YYCHUE BIIMSHUS Pa3IUYHBIX (DaKTOPOB HA CKOPOCTh XHUMHUYECKOM
pPEeaKIuu U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast XuMus.

[Tomoxxenne HemeraiuioB B llepuommyeckod cucreme XuUMHYECKHX 3yeMeHTOB [I.U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB.

[Tonoxxenne MertamnoB B Ilepuogudeckoit cucteMe XUMHYECKMX — DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS IIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiuioB. O0mue ¢puznueckue
cBoMcTBa MeTauioB. [IpuMeHeHre MeTaJlIOB B OBITY M TeXHHKE. CTUTaBbI METAIIOB.
DNEKTPOXUMUYECKUM psii  HampsokeHud  MeTtaioB.  OOmipe crnocoObl  MOTy4YeHUs
METaJUIOB: THAPOMETAIUIYPrus, MUPOMETAILTYprus, 3jeKkrpoMeraimnyprus. [lonsTtue o
KOppo3uu MeTauioB. CriocoObI 3aIUTH OT KOPPO3HH.

O6mas xapakrepuctuka MetamuioB |A-rpymnmel [leprogudyeckoit CUCTEMBI XUMUYECKHUX
anemeHToB. Hatpuit u kanuii: monydeHue, (QU3MUECKHUE U XUMHUYECKHME CBOMCTBA,
IPUMEHEHHE MPOCTHIX BEUIECTB U UX COEAUHEHHUI.

O6mas xapaktepuctuka MetaioB |IA-rpynmsr [lepuoandeckoit CUCTEMBI XUMHUECKUX
AJIEMEHTOB. Marnuii M KaJIbLIWi: TMOJydeHHe, (Pu3nueckue M XUMHUYCECKHE CBOWCTBA,
NPUMEHEHHE MPOCTHIX BEIIECTB M WX coenuHeHui. JKECTKOCTh BOABI U CIOCOOBI €&
YCTPAHEHUSI.

ANIOMUHUI: TIONy4eHHE, (HU3NUYECKUE U XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coenuHeHnu. AMGOTEpHbIE CBOWCTBA OKCUIA U TUIPOKCUAA aTIOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6mrast xapaktepucTuka MeTaoB moOounbx noarpynn (b-rpynm) Ilepumonnueckoi
CUCTEMBI XUMUYECKHUX PJIEMEHTOB.

du3nueckrue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coernHeHu. OKCUJIBI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AUXpOMATHI, UX OKHUCIUTEIbHbIE
cBoricTBa. [lomyueHnne u nmpuMeHeHne xpoma.

@u3nyeckue W XMMHUYECKHE CBOMCTBA MapraHia M €ro CcoeIuHeHuil. BaxHenmmue
coequnenwust mapranma(ll), mapranma(lV), mapranmna(VI1) u mapranma(VIl). [Tepmanranart
KaJIUsl, €r0 OKUCIUTEIbHBIE CBOKCTBA.

Pu3nYeCcKue 1 XMMAYECKHAE CBOMCTBA JKeJIe3a U €ro coeAuHeHnl. OKCUAbI, TUAPOKCHUIBI
u conu xene3a(ll) u sxxeneza(lll). Ilonyyenue u npuMeHeHue xejne3a U ero CIjIaBoB.



dusnueckue MU XUMHUYECKHME CBOWCTBA Meau U €€ coenuHeHui. IlomyuyeHue wu
MPUMEHEHHUE MEJIU U €€ COCUHECHUM.

[uuk: nonydeHue, (U3MUYECKUE U XHMHYECKHE CBOMcTBAa. AMQOTEpHbIE CBOICTBa
OKCHJIa ¥ THUAPOKCHAA IMHKA, TUIPOKCOKOMILUIECKCH IMHKA. [[prMeHeHue HMHKA U €ro
COCMHECHUM.

OKCINEPUMEHTAIBHBIE METOJIbl M3YyYE€HHUS BEUIECTB M HMX MNPEBPAILCHUN: HW3YyUYECHHUE
o0pa3IloB HEMETaJIOB, TOopeHue cephl, (ocdopa, xeneza, MarHus B KHUCIOPOJE,
M3y4YCHUE KOJUICKUMM «MeTannabl W CIUIaBbl», B3aUMOJCWCTBUE IICJIOYHBIX U
IIEJIOYHO3EMENBHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAHUE BUIEOMATEPUAIIOB),
B3aUMOJICMCTBHE IIMHKA M JKeJie3a C PACTBOPAMHU KHUCJIOT WU LIEJIOYEH, KAaYECTBEHHBIE
peakuUy Ha HEOPraHWYECKHE AaHWOHBI, KAaTHOH BOJOPOJAa U KAaTUOHBI METAJJIOB,
B3aMMOJICMCTBUE TUAPOKCUJIOB AIIOMUHUSA U LIMHKA C PAcTBOpPAMHU KHUCJIOT W IIEJIOYEH,
penieHne SKCIEPUMEHTAIBHBIX 3a1a4 o TeMam «l anorenb», «Cepa u €€ coenMHEHUD,
«A3otr u ¢dochop U ux coeAMHEHUs», «MeTabl TIaBHBIX NOArpymm», «MeTtamibl
MOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponp xuMum B o0ecriedeHr yCTOMYMBOTO pa3BUTHS yeioBedecTBa. [loHATHE 0 HAYUHBIX
METOJIaX TO3HAHUS M METOJAOJIOTMM HAy4YHOTO HCCleNoBaHusA. HaydHble NPUHIUIBI
OpraHM3aIid XHUMHUYECKOTO TMPOU3BOJCTBA. [IpOMBINIUICHHBIE CIIOCOOBI TOTYYCHUS
BOXHEUIINX BEHIECTB (HAa TMpUMepe NPOM3BOJCTBA aMMHaKa, CEPHON KHUCIIOTHI,
meTaHoja). [IpoMbllieHHbIe CrTOCOOBI MOMYyYEHUs METAIJIOB U CIIaBOB. XMMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeapl M ero mocieAcTBus. Poib xumuu B obOecrieueHuu
HHEPreTUYecKo 6e30MacHOCTH.

XuMHUsT U 300pOBbE 4YesoBeKa. JlekapcTBeHHble cpenctBa. [IpaBuia uCIONb30BAHUS
JIEKapCTBEHHBIX MpenapaTtoB. Pojib XUMHUK B pa3BUTHU MEIULIMHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKku. Pois xumuu B oOecrieueHun
MUIIEBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpeactBa. beitoBas xumwus. IlpaBuna Ge3omacHOro
MCIIOJIb30BaHMS MPEMapaToB OBITOBOM XMMHH B MIOBCETHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MaTEepHUalibl (LIEMEHT, OETOH).
XuMHUS B CENIbCKOM X03s11icTBe. OpraHu4ecKue 1 MUHEPAIbHBIE YI00pEHUS.
CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHasbl, KPACKU, CTEKIO, KepaMHuKa. MaTtepuaibl
U1 anekTpoHuku. HanotexHonoruu.

PacuérHbie 3anaum.

Pacuétpi: mMaccel BemecTBa uiu 00BbEMa ra3oB MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Wi O0ObEMY OJHOTO M3 Y4YacTBYIOUIMX B PEAKIMU BEIIECTB, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CJIU OJIHO U3 BEIIECTB MMEET MPUMECH,
Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOIYKTA PEAKIIUU, €CJIM OJTHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM JIOJEN PACTBOPEHHOIO BELIECTBA, MACCOBOM
JOJII ¥ MOJIIPHOM KOHIEHTpAllMd BEIeCTBA B PAcTBOPE, JOJM BbIXOJla MPOAYKTa
PEaKIHUH OT TEOPETUUECKU BO3MOMKHOTIO.

MexnpeaMeTHbIE CBA3U.



Peanuzauus MeXnpeIMETHbIX CBA3E€H NpU M3yYeHUH OOIIel U HEOPraHMYECKOM XUMHH B
11 kiacce ocymliecTBIsIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHN, TaK W TMOHATHM, OPUHATHIX B OTAEIBHBIX NPEIMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0muMe ecTecTBEHHO-HAy4YHbIE MOHATHA: SBJICHHME, HAay4HbId (aKT, THUIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KJIaCCU(UKALUs, MEPUOJAUYHOCTb, HAOIIOJIEHUE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®u3nka: Marepus, MHKPOMHUDP, MakKpOMHUp, aTOM, 3JEKTPOH, NMPOTOH, HEUTPOH, HOH,
M30TOIIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, DHEPIETHUYECKUUA YPOBEHb, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, WACANbHBIN ra3, (U3NYEeCKHe BEIUYMHBI,
€IUHULBI U3BMEPEHUS, CKOPOCTh, JHEPTHSI, Macca.

buonorusi: kieTka, OpraHm3M, O3KocucTeMa, Ouocdepa, mMeTadonM3M, MaKpo- U
MUKPODJIEMEHThI, O€JIKH, >KHpbI, YIJIEBOJbI, HYKJICHMHOBBIE KHUCIOThI, (EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B 3KOCUCTEMAX.

['eorpadusi: MuHepalibl, TOpHbIE TOPO/IbI, TOJIE3HBIE UCKOMIAEMBIE, TOIJIMBO, PECYPCHI.
TexHomorus: XMMHU4YecKasi MPOMBIIIJIEHHOCTb, METAJLTYPrUs, CTPOUTEIbHBIE MaTEpUaJbI,
CEJIbCKOXO3IMCTBEHHOE MPOU3BOICTBO, MUIIEBAsi TPOMBIIIEHHOCTh, (papMalieBTHYeCKas
IPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKHMX  IPENapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTE€pUaJIOB, FJIEKTPOHHAS POMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBI 110 XMMHNHN HA
YIUIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBUU C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpPE JMYHOCTHBIX
pEe3yIbTaTOB OCBOCHUS MpeaAMeTa «XUMHS» Ha YPOBHE CpeHEro o0Iero oOpa3oBaHUs
BBIJICJICHBI  CIIEYIONIUE COCTABJISIONIME: OCO3HaHUE OOYYAIOIUMUCS POCCUUCKOM
rpaXJaHCKONM HWJIECHTUYHOCTH;, TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOTPE/ICIICHUIO; HAJIMYUE MOTHBALIMM K OOYYEHHIO;, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaromuxcs PYKOBOJCTBOBATHCSI MPHUHSTHBIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUS; HAJTMYUE MPABOCO3HAHUS, SKOJOTHUECKON KYJIbTYpPhl,; CHOCOOHOCTh CTaBUTh
eI U CTPOUTH KU3HEHHbBIE TUUIAHBI.

JIMYHOCTHBIC PE3YyJAbTAThl OCBOCHUS MpeaMeTa « XHUMHUS» OTpaxaroT cPOPMUPOBAHHOCTh
OMbITa TO3HABATEIPHOM W MPAKTUYCCKOU MEATEIHHOCTH OOYyYalIMXcs B Mpolecce
peanuzainuu o0pa3oBaTeIbHOMN ACSATEILHOCTH.

JIMYHOCTHBIC PE3YAbTATHI OCBOCHUS MpeAMeTa «XUMHS» OTPaXKarT chOPMUPOBAHHOCTh
OMbITa TIO3HABATEIIPHOM W MPAKTUYECKOU NEATEIHHOCTH OOYyYalIMXcs B Mpollecce
peanuzainuu o0pa3oBaTeIbHOMN AEATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS .

OCO3HAHUS OO0YYAIOITUMHKCS CBOMX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKCHUS
K 3aKOHY W TIPaBOIOPSAJIKY;

NPEJCTABICHUS O COLUMAIBHBIX HOPMaxX M NpaBWIaX MEXKIUYHOCTHBIX OTHOIIEHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOH AEATEILHOCTH MPU CO3/IaHUH yUE€OHBIX MPOEKTOB,
pemieHnd  y4eOHBIX W TIO3HABATEIBHBIX  3a7ad4,  BBIMOJHEHUH  XUMHUYECKHX
AKCIIEpPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W IMPUHHMATh MOTHUBBI, HaMEpPEHHUS, JOTUKY M apryMEHTBI
TPYTUX TPHU aHAIM3E Pa3IMUHBIX BUJO0B YICOHOM NESITEIHHOCTH,

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAYYHOMY HACJIEIHI0 OTE€YECTBEHHOU
XUMUH;

YBOKCHHS K IIPOIIECCY TBOPYECTBA B OOJIACTH TEOPHHM W IMPAKTUYCCKOTO IPHIOKCHHS
XUMUM, OCO3HAHUS TOTO, YTO JIAaHHBIE HAYKH €CTh PE3YJIbTAT JJIUTEJIbHBIX HAOIIOICHUH,
KPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX ITOUCKOB, IIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;
MHTEpPECAa M TMIO3HABATEJIBHBIX MOTHBOB B TOJIYYEHHM W TMOCJICAYIOIMIEM aHalIu3e
HH(pOpMAIHMH O IMEPEIOBBIX JOCTKCHHUSIX COBPEMEHHON OTCUECTBEHHON XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIICHHMBATh CHUTYyalldHM, CBS3aHHBIE C XHWMHYECKUMH SIBICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHUBATh CBOE IMOBEICHUE U IOCTYIKWM CBOMX TOBAPHUILEH C MO3ULIHAU
HPABCTBEHHBIX U TPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCJIEACTBHUI MOCTYIIKOB;

4) gpopmMupoBaHus KYJbTYPbI 310POBbi:

MOHUMAaHUsl LIEHHOCTEH 370poBOro M 0Oe30macHoro obpa3a >KHU3HH, HEOOXOIMMOCTU
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (U3UYECKOMY U TICUXHUYECKOMY
310pOBBIO;

coOJItoICHUsT MpaBWiI O€30MacHOr0 oOpallleHus] ¢ BEIIECTBaMH B OBITY, MOBCEIHEBHOM
KW3HU, B TPYJOBOU I€ATEIbHOCTH;

MOHUMAHMS 1EHHOCTH TPaBUJl UHIUBUIYAIBHOTO W KOJUIEKTUBHOTO 0O€30MacHOr0
MOBEJICHUS B CUTYaALIUSIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JTIOICH;

OCO3HAHUS TOCJIECACTBUNA M HENPUSITHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHHS aKOTOJI,
HApPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Yy4e€OHO-UCCIEAOBATEILCKON JEsATEIHLHOCTH,
00I1IeCTBEHHO T0JIE3HOM, TBOPUECKON U JPYTUX BUJAX JACATCIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE€ B PEHNICHUM NPAKTUYECKUX 3ajlad COILMaJIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjiacca, IIKOJIbI);

UHTEpeca K MPAKTHUYECKOMY M3Y4YCHHUIO MPOdecCHil pa3IMuHOro pojia, B TOM YHCIIEC Ha
OCHOBE IPUMEHEHHUSI TIPEIAMETHBIX 3HAHUM 110 XUMUH;

YBAKEHUS K TPYAY, JIOASIM TPYJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBUAYAIbHON TpPaeKTOPUU OO0pa3oBaHuUA,
Oynymed mnpodeccur U pealn3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, UHTEPECOB U MOTPEOHOCTEN OOIIECTBA;
6) 3K0JI0TN4Y€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11€TIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJIe KaK UICTOYHUKY CYIIECTBOBAHHUS
»KM3HH Ha 3eMIIe;

MOHUMAaHHMS TJI00ANBHOTO XapaKTepa AKOJIOTHYECKUX MPOOIeM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COUAIIBHOU CPEBI;

OCO3HAHHS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTHKEHUN XUMUU JJIS pEIISHUSI BOIIPOCOB
PalMOHAIBLHOTO NPUPOIOOIb30BaAHUS;

AKTUBHOI'O HENPUATHA JEHUCTBHM, NMPUHOCIIIUX BPEJ OKPYKAIOUIEH MPUPOTHOU Cpele,
YMEHUS MPOTHO3UPOBAThH HEeOJIaronpusITHbIC JKOJIOTUYECKHUE MTOCJIEICTBUSA
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATH UX;

HaJu4usi Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHHS, 3KOJIOTUYECKOW KYJIbTYpbI, OMBITA
NEATEIbHOCTU SKOJOTMYECKON HAIMpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HWMH B
MMO3HABATEIbHON, KOMMYHUKATHBHOW M COITMANIBHOW MPAKTHKE, CIIOCOOHOCTH U YMEHUS
aKTUBHO MPOTHUBOCTOSITH UACOIOTUN XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAYKH U
OOIIECTBEHHOM MPAKTUKU;

MOHUMAaHMS CHEeNU(PUKH XUMUU KaK HayKd, OCO3HaHHs €€ poiau B (OpMUPOBAHUU
pallMOHATILHOTO HAY4YHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO TMPEJCTaBICHUS 00



OKPYKaIOIIEM MHpE KaK O €JUHCTBE IMPUPOJABI M YEJIOBEKA, B IO3HAHWUU IPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHruH Npo0OJieM COXpaHEHUs PUPOJIHOTO PABHOBECHS;
yOEeKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMMH JJIsi COBPEMEHHOM IMBUJIM3aLUU: B €€
I'YMaHUCTUYECKOW HANpaBiIC€HHOCTM M BaXXHOW pOJIM B CO3JAaHUM HOBOW 0a3bl
MaTepUaJIbHOM KYJIbTYpbl, B PEHICHUH TIJOOATbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETUUECKOM, MUIIIEBON M SKOJIOTMYECKON 0€30MacHOCTH,
B Pa3BUTHUM MEIULMHBI, OOECHEYEHHH YCJIOBHM YCHEUIHOTO TpyAa U HKOJIOTHYECKU
KOM(OPTHOM KU3HM KaKJI0T0 WiIeHa 00I1eCcTBa;

€CTECTBEHHO-HAYYHONW TPAMOTHOCTH: IIOHMMAaHHUS CYIIHOCTM METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIIOJIb30BaTh IMOJydaeMble
3HAHMS JIJIS aHaJIu3a U OOBSICHEHHUS SIBJICHUN OKPYKAIOUIEro MUpPA U MPOUCXOISIINX B
HEM H3MEHEHUH, yMEHMs JellaTb OOOCHOBAaHHBIE 3aK/IIOUEHMsSI Ha OCHOBE HAay4YHBIX
(aKkTOB M UMEIOLUXCS JAHHBIX C LIeJIbIO MOJYUYEHUsI JOCTOBEPHBIX BHIBOIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJB30BaTh XUMUYECKHE 3HAHUS [JIsl pELICHUs
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUX;

UHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKOU AEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUW MO XMUMHU B COOTBETCTBUHU C >KU3HEHHBIMHU
OTPEOHOCTAMU;

UHTepeca K OCOOCHHOCTAM TpyJda B pasNu4HbBIX cdepax MNpodecCHOHATbHON
NEATEIIbHOCTH.

METAIPEJMETHBIE PE3YJIBTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS NPOrpaMMBbI 10 XMMHH Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHuUs BKIIOYAOT:

3HAYMMBIC IS (POPMHPOBAHHUS MHPOBO33PCHHS OOYUYAIOIIMXCS MEKIUCIUIIMHAPHBIC
(MeXXTpeMETHBIC) OOIICHAyYHbIE TOHATHSA, OTPAXKAIOIIUE IICJIOCTHOCTh HAYIHOM
KapTUHBI MHpa M CHenu(pUKy METOJOB IIO3HAHUS, HCIOJb3yEeMBbIX B €CTECTBEHHBIX
Haykax (Marepus, BEIIECTBO, DHEPTHUs, SBJICHHUE, IMPOIECC, CHCTeMa, HAay4IHBIM (DaKT,
MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJIOBaHUE, HAOJIOJICHUE,
U3MEPEHHUE, SKCIICPUMEHT U APYTHE);

YHUBEpCaJIbHBIC  y4eOHBIC  JcicTBUS  (TIO3HABaTENIbHBIC, KOMMYHHKATHBHBIE,
peryJIsaTHBHBIE), oOecneunBaronye (GopMupoBaHue (YHKIMOHAIHPHOW TPAMOTHOCTH HU
COITMATbHOM KOMITETCHITUN 00Yy4YarOIUXCs;

CIIOCOOHOCTh ~ OOYyYalOImMXCS ~ HMCIIONb30BaTh  OCBOSHHBIE  MEKIUCIUIIMHAPHEIE,
MHPOBO33PEHUYCCKHE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC JICHCTBUS B MO3HABATCIHPHON U
COLMAJIBHOM ITPAKTHUKE.

MeranpeIMeTHBIC PE3YyIbTAaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMH YYCOHBIMU
MMO3HABATEILHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUAMHU.

ITo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC Y4eOHbIE IeMCTBUS
1) 6a3oBbIe JJOrHYECKHE IEMCTBHUSA



CaMOCTOSITEIbHO (OPMYIHUPOBATh M AKTyaJIU3UPOBATH NPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OMpEeNeNATh LeNu ACATEIbHOCTH, 3ajlaBasi MmapaMeTpbl U KPUTEPUU UX JIOCTHUIXKEHHS,
COOTHOCHUTDH PE3YJIbTATHI JEATEIILHOCTH C MOCTABICHHBIMU ETISIMH;

WCIIOJIb30BaTh TMPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIISAThH
XapaKTepHble MPU3HAKKA MOHSITUI W YCTAHABIMBATH MX B3aMMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIHUE MOHSITHUS JJIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHU;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM Il KiIacCU(PUKAMK BEIIECTB U XUMHUUYECKUX
peaxkuuu;

yCTaHABJIMBATh IPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY N3y4aeMbIMHU SIBICHUSIMU
CTPOUTH JIOTUYECKHE pacCyXJAeHUs (MHAYKTUBHbBIC, JCAYKTHBHBIC, [0 AaHAJOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH U TMPOTUBOPEUYUS B PACCMaTPUBACMBIX  SIBIICHUSX,
dbopMyITHUpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATH B MPOIECCE MO3HAHUS UCIIOIb3YEMble B XUMUU CUMBOJIUYECKHUE (3HAKOBHIC)
MO, TTPeoOpa3OBbIBaTh MOJIEIbHBIE MPEICTABICHUS — XUMHUYECKUNU 3HAK (CHMBOJI)
dJIeMEeHTa, XUMHuueckas (GopMmyia, YpaBHCHHE XMUMHUYECKOW pEakIuu — MPU PEIICHUU
y4eOHBIX TO3HABATEIBHBIX W MPAKTUUECKUX 3aJ]lay, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIE
NpEACTaBICHUS JUISl BBISIBJICHUS XapaKTEPHBIX TMPU3HAKOB HM3Y4aeMbIX BEIICCTB U
XUMHUYECKUX PEaKIUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOI'O IMO3HAHHUS BEIIECTB U XUMHUUYECKUX PEAKLINA;
dbopMynupoBaTh IeNd M 3aJauyd HCCIEJOBaHUS, HCIOIb30BaTh IOCTaBJICHHBIE U
CaMOCTOATEILHO C(HOPMYIUPOBAHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJ€Th HABBIKAMU CAMOCTOSITEJILHOIO IJITAHUPOBAHMS M MPOBEICHHUS YUYEHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJOM IpoIliecca,
CaMOCTOSITEILHO TPOTHO3UPOBATH €ro pe3ysbTaT, (HOopMyIHpoBaTh OOOOIICHUS W
BBIBOABl OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIECIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUYET O MpOJEIaHHON padoTe;

MpUOOPETaTh OMBIT YYCHHUYECKOW HCCIEAOBATENbCKOM W TPOEKTHOM NIeATeNHbHOCTH,
MPOSIBISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY MOKMCKY METOJOB PEIICHHS
MPAKTUYECKUX 3aJ1a4, IPUMEHEHUIO Pa3JIMYHBIX METOJIOB IMO3HAHUS.

3) padora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PANMUYHBIX HMCTOYHUKAX HHPOpMANUK (HAYYHO-TIOMYJISIpHAS
auTepaTypa XMMHYECKOTO COJEp:KaHus, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa),
aHANMM3UPOBATh MH(POPMAIIUIO PA3TUYHBIX BHUIOB M (HOPM MPEACTABICHUS, KPUTUUCCKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynHpoBaTH 3aMpoChl W TMPUMEHSTH PA3THYHBIE METOABI TPH TOWCKE W OTOOpe
uH(bOopMaIi, HeOOXOAMMOM IJIs1 BEITIOJHEHNUS YI€OHBIX 33/1a4 ONPeIeIEHHOTO THTIA,
MPUOOPETATh OMBIT UCIIOIB30BaHUS WH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSTEJILHO BBIOMPATh ONTUMAJIbHYIO (POpMY IIpecTaBieHus HHPOpMALUH (CXEMBI,
rpaduku, AuarpaMMmsl, TAOJUIbL, PUCYHKH U JIPYTHUE);
UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBE CpeACTBAa MNpu padoTe € XUMHYECKOU
uH(popMalmeil: TpUMEHATh MEXKIpeAMETHbIE ((PU3NUECKUE U MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBI, (OPMYIIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

3a/1aBaTh BOIPOCHI M0 CYIIECTBY OOCYK/IaeMOI TeMbI B XO/i€ JUaiora u/uiu JIUCKYCCHH,
BBICKA3bIBaTh HJCH, (HOPMYIUPOBATH CBOW MPEIJIOKEHUS] OTHOCUTEIBHO BBIOTHECHUS
MIPEUIOKEHHOW 3a/1a4u;

BBICTYNAaTh C MPE3EHTALUEN pPe3yJbTaTOB MO3HABATEIBbHOW JEATEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW PabOThI MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanuzanuu  y4eOHOro mpoekTa, Hu (HOPMYIUPOBATH BBIBOJABI IO pE3yJibTaTam
NPOBEIEHHBIX HMCCIEIOBAHUNM TyTEM COTJIACOBAaHUS TMO3MIMI B XO0J€ OOCYXKIEHUS U
oOMeHa MHEHUSMHU.

PerynsiTuBHbIe YHHBepPcaJIbHbIEe YUeOHbIe 1eficTBUS:

CaMOCTOSITETIFHO TUIAHHPOBATh W OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JEATEIHHOCTD,
ompenensiss e€ LeMWM W 3aJadd, KOHTPOJMPOBATh M IO Mepe HEOOXOIUMOCTH
KOPPEKTUPOBATh MpEIJIaraeMblii aNTOpPUTM JCHCTBHIA TPU BBIMOJHCHUH YUYEOHBIX |
UCCIIE0BATEILCKUX 3aJ]1a4, BEIOMpaTh HanOosnee Ad(PGEeKTUBHBIN CIIOCOO WX pEIIeHHS C
y4E€TOM IOJTYYCHHUSI HOBBIX 3HAHUH O BEIIECTBAX M XUMHUUECKHUX PEaAKIIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb ACSITEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOIIEHKH.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIC pe3yabTaThl OCBOSHUS MIPOTrPAMMBI 10 XMMHUU Ha YTrayOJIEHHOM YpOBHE Ha
YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs BKIIOYAIOT crHeludUIecKue sl y4eOHOTo
npeaMera «XHUMHS» Hay4yHbIE 3HAHMS, YMEHUS M CIOCOOBI JIEUCTBUU IO OCBOEHHIO,
MHTEpIpETAUUN U TPeoOPa30BaHUIO 3HAHUM, BUJIbI IEITEIIBHOCTH MO MOJYYEHUIO HOBOTO
3HaHUS U MPUMEHEHUIO 3HAHUW B PAa3JIMYHBIX YUYEOHBIX CUTYalUsIX, @ TAKKE B PEaJbHBIX
KU3HEHHBIX CUTYalUsX, CBA3AHHBIX C XUMHEH. B mporpamme mo XuMuM mpeMeETHBIC
pe3yAbTaThl IPEACTABICHBI IO TOAaM U3YUYEHHUS.

[IpeamerHble pe3ynbTaThl OCBOEHUsSI Kypca «OOmass u HeopraHuyeckas XHUMUS»
OTpAXKaloT:



c(hOpMUPOBAaHHOCTh  MPEACTABICHUIA: O  MaTepUaIbHOM  €IMHCTBE  MHpa,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHHUI MPUPOJIBI, O MECTE M 3HAYEHUH XUMHU B
CHUCTEME E€CTECTBEHHBIX HayK U €€ poJii B 00ECNEYEHUU YCTOWYMBOTO Pa3BUTHSI, B
perieHud MpobJieM SKOJIOTMYECKOM, IHEPreTHYecKo | MHIIeBOMl O0e30macHOCTH, B
pPa3BUTUU MEAUIMHBI, CO3JAHUM HOBBIX MATE€pPUAJIOB, HOBBIX HUCTOYHHUKOB SHEPIrUM, B
o0ecrieueHnu paloOHaIBLHOIO MPUPOOTOJIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS
1 o0meld KyJbTyphl YEJIOBEKAa, a TaKXKe SKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U MPUPOJHOU CPEJIE;

BJIIAZICHUE CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpPAs BKIIFOYAET: OCHOBOIOJArarolIne
MOHATUS — XUMHUYECKUM DJIEMEHT, aToM, SJIPO aToOMa, U30TOIIbI, JIEKTPOHHAs 000JI0UYKa
aToma, S-, pP-, d-aTOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTroma,
rUOpUAN3aLUS aTOMHBIX opOuTanei, VOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATEIIBHOCTh, CTETNIEHb OKUCJICHHS, XUMHYECKas CBs3b (KOBaJIGHTHas,
WOHHAs, MeETaJuInuecKasi, BOJIOPOJIHAsI), KpHUCTA/UIMUecKass pemeérka, XuMUYecKas
peakiusi, pacTBOp, SICKTPOJMUTHI, HEIJIECKTPOJMUTHI, IIEKTPOJIUTHYECKAsT IUCCOIUAIIUSA,
CTENEHb JMCCOIMAIIMU, BOJOPOJAHBIA TOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM A PEKT XMMUIECKON peaKIuu, CKOPOCTh XUMHYECKON pPEeakKIuu, XUMHUUYECKOe
paBHOBECHE; TEOPUM M  3aKOHbI (T€OpUA  DIIEKTPOJIUTHUUECKON  JUCCOLMALINH,
nepuoanueckuii 3akoH J[.M. MeHaeneeBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpPAHEHUSI U MPEBPALICHUS PHEPTUM MPU XUMUYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3BIK
XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIUE B OCHOBE MOHMMAaHUSA NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKHX SBIJICHHI; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM M HaJAMOJIEKYJIIPHOM YpPOBHSX;
OPEACTaBICHUS O MEXaHW3Max XUMUYECKUX peakuuid, TEepMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HX MPOTEKaHUs, O XUMHUYECKOM DPaBHOBECHH,
pacTBOpax U AMCIEPCHBIX CUCTEMAX; (DAKTONOTUYECKHUE CBEJEHUSI O CBOMCTBAaX, COCTABE,
MOJIYy4YeHUH M OE30MaCHOM HCIIOJIb30BAaHUM BAXKHEMIIIMX HEOPraHWYECKUX BEIIECTB B
ObITY M TMPAKTUYECKOM MESITEIbHOCTH YeNOBEKa, OOIIMX HAYYHBIX MPHUHIMIAX
XUMUYECKOTO TIPOU3BOJICTBA;

chOpPMHUPOBAHHOCTh ~ YMEHMI:  BBIABIATH  XapaKTEpHbIE  TMPU3HAKK  TIOHATHMA,
YCTaHABIMBAaTh WX B3aUMOCB3b, HCIIOJb30BATh COOTBETCTBYIOIIME TMOHATUA IIPU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHHS HCIOIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
(dbopMyIT BEIIECTB ¥ YPABHEHUN XUMHUYECKUX PEAKIINil, CACTEMAaTHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBnanbpHble Ha3BaHUS OTICITHHBIX BEIIECTB;

chOpPMHPOBAHHOCTh YMEHHUS OMNPEACNIATh BaJCHTHOCTh W CTENCHb OKHUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSIX, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAs, HOHHAs,
MeTaJTMYEeCKasi, BOJAOPOAHAS ), TUI KPUCTAIUIMYECKON PEMIETKH KOHKPETHOIO BEIIECTRA;

c(hOpMHPOBAHHOCTh yMEHHS OOBSCHATh 3aBHUCHUMOCTH CBOWCTB BEIIECTB OT BHIA
XUMUYECKOW CBSI3M M THUMNA KPUCTAJUIMYECKOW pPEMmETKH, OOMEHHBIM U JOHOPHO-
aKIeNTOPHBIA MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3U;



c(hOpMUPOBAHHOCTh YMEHHUM: KIaCCU(PUIIMPOBATh: HEOPTaHMYECKHE BEIIECTBA IO HUX
COCTaBy, XUMHUYECKHE PEaKIMu [0 pa3IMYHbIM MpU3HaKaM (YUCITy U COCTaBYy
pearupymromnmx BeIIeCTB, TEII0BOMY J(PdeKkTy peakuuu, HU3MEHEHHIO CTeneHeu
OKHUCJICHHMSI  DJIEMEHTOB, OOpaTMMOCTH, Yy4YacTHUIO  KaTajau3aTopa W  JIpyrue);
CaMOCTOSITEJIbHO BHIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KiIacCU(DUKAIUKU H3ydaeMbIX
BEILIECTB M XUMUYECKUX PEAKITUH;

c(hOpMUPOBAHHOCTh YMEHHUS PACKpPhIBAaTh CMBICH TMepuoaudeckoro 3akoHa J[. U.
MenneneeBa U JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB M MOHOB
XUMHUYECKUX AJIEMEHTOB NEepBOro—ueTBEPTOro nepuooB Ilepuonanueckoit cuctemsr . 1.
MeHnneneeBa, UCIONb3Ysl TOHSITUS «IHEPIETUYECKUE YPOBHHU», <«OHEPreTUUYECKHUE
HOAYpPOBHU», «S-, P-, 0-aTOMHbIe OpOUTAIN», «OCHOBHOE U BO30OYKIAEHHOE
OHEPreTUYECKHUE COCTOSIHUS aTOMay; OOBICHATH3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHUYECKUX JJIEMEHTOB M MX COCIMHEHUH MO mepuojaMm u rpynmam [lepuoanmdeckoit
cuctemsl [[. 1. MeHnneneeBa, BaJleHTHbIE BO3MOXXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE
CTPOCHHS UX JICKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh yMEHUMN: XapaKTEpPU30BaTh (OMHUCHIBATh) OOIIME XUMHUYCCKHE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHHE T'CHETHYECKOMN
CBS3M  MEXJYy  HEOPraHWYECKMMH  BEIIECTBAMHU €  TIOMOIIBIO  ypaBHEHHM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIHIA;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX
peakuuil MOCPEICTBOM COCTAaBJICHHS JJIEKTPOHHOTO OallaHca STUX PpEeaKlUid; peakiiui
MOHHOTO OOMeHa MyTEM COCTaBIICHMSI MX TOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHHII;
peakuui TUIPOJIN3a; peakuuii KOMIUIEKCOOOpa30BaHus (Ha npumepe
TUIPOKCOKOMIUIEKCOB ITUHKA U alTFOMUHHS ),

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4TOM UX HPHEPreTUYECKUX XaPaKTEPUCTUK, XapaKTep M3MEHEHHS CKOPOCTU
XUMHYECKOM PEaKklMd B 3aBUCUMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TaKXKE XapaKTep
CMEIICHUS] XUMUYECKOTO PAaBHOBECUS TOJ BIMSHUEM BHEIIHMX BO3JACHCTBUM (MIPUHIUT
Jle lllatenbe);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMHUECKUE PEAKIUH, JICKAIUE B OCHOBE
MPOMBIIIJIEHHOTO MOJYYeHUsI CEPHOM KHUCJIOTHI, aMMHUaKa, OOILIME HAay4YHbIC MPHUHIUIIBI
XUMHYECKUX TTPOU3BOJICTB; 1IETECO00PA3HOCTh MPUMEHEHNS HEOPTAaHNYECKUX BEIECTB B
MIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS] PUCK-TIOJB3a;
c(hOpPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUH O METOJaX HAyYHOTO TO3HAHUS
SBIICHUN TIPUPOJBI — HAOMIOICHHWE, W3MEPEHHE, MOJICTUPOBAHNUE, OSKCICPUMEHT
(peasibHbIA U MBICJICHHBIN), UCTIOJIb3yEMbIX B €CTECTBEHHbBIX HayKaX, YMEHUSI IPUMEHATh
ATU 3HAaHMS MPU SKCIEPUMEHTAIBHOM HCCIEIOBAHUM BEUIECTB U ISl OOBSCHEHUS
XUMUYECKUX SBJICHUN, HMEIONIUX MECTO B NPUPOJE, NPAKTUUECKON esTeIbHOCTH
YeJIOBEKa U B MOBCEHEBHOW KU3HU;



c(hOpMUPOBAHHOCTh YMEHUS BBISABISATh B3aMMOCBSI3bh XUMUUECKUX 3HAHUHN C MOHSITUSIMHU
U TIPEJCTaBICHUSIMU APYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JJis 00jee OCO3HAHHOTO
MMOHUMAaHHS MAaTEPUATILHOIO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHS TPOBOAUTH pPACUYEThl: C MCIOJB30BAHUEM TOHSATHIA
«MaccoBasi J0JIsl BEUIECTBA B PACTBOPE» U «MOJISIpHAsI KOHIICHTPALIMs»; MACChl BEIIECTBA
nim 00bEMa raza mo U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WU 00bEMY OJIHOTO U3
y4acTBYIOIIMX B pEaKIUMU BEIIECTB; TEIIOBOro AddeKkra peakiuu; 3HaYCHHS
BOJIOPOJHOTO TMOKA3aTelisi PacTBOPOB KHUCIOT M WIEJIOYEH C HU3BECTHOM CTENEHBIO
JUCCoIalm; Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIuu, €ClIu OHO U3
UCXOJHBIX BEIIECTB JAaHO B BHJIE pPACTBOpPAa C OMNPEAECIEHHOM MACCOBOW JI0JIEH
pPacTBOPEHHOIO BEIIECTBA WM JaHO B HW30BITKE (MMEET MPUMECH); JIOJM BBIXOJA
MPOJIYKTa peakiuu; 00bEMHBIX OTHOIIIEHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO MJIAHUPOBATh U MPOBOJUTH XUMUUYECKUN
AKCTIEPUMEHT (MPOBEJICHUE PEaKIIMii MOHHOTO OOMEHA, MOATBEP)KICHUE KAYECTBEHHOTO
COCTaBa HEOPraHMYECKUX BEILECTB, OINPEACICHUE CpPEeAbl PAcTBOPOB BEIIECTB C
MOMOIIbI0 WHJUKATOPOB, H3Y4YCHUE BIUSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOW pPEaKIMU, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJay Mo TeMam «MeTauibl» U
«Hemerannel») ¢ coOmtojieHHEM TIpaBU OE30MAaCHOTO OOpaIlleHUs C BEIISCTBAMH H
1a00paToOpHBIM 000pyAOBaHUEM, (HOPMYJIHPOBATH 11€]Ib UCCIICAOBAHUS, TIPEACTABIATh B
pasnmuuHOl  (opMe pe3ynbTaThl JKCIEPUMEHTA, aHAJU3UPOBATh U  OILICHUBATHUX
JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUH: COOIIOIATH NIPABUIIA MOJIB30BAHMS XUMUYECKOU TOCYI0M U
7abopaTOpHBIM  000OpyAOBaHUEM, OOpaIIeHUs] C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB, HKOJIOTHYECKU
11€JIECO00pa3HOro MOBEJECHUSI B OBITY U TPYAOBOU JESATEIHHOCTU B LENSAX COXPAHEHUS
CBOETO 3I0POBbS, OKPYKAIOWUIEH MNPUPOJHOM CpeIbl U JOCTHXKEHUA €€ YCTOMYHUBOIO
pa3BUTHSA, OCO3HABATh ONACHOCTb TOKCHUYECKOTO [EUCTBUS HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, MOHMMas cMbIca noka3zarens K,
c(hOpMUPOBAHHOCTh YMEHHM: OCYIIECTBIATH IICICHANPABICHHBI IMOUCK XUMHUUYECKOM
uHGOpMAIMK B PA3IMYHBIX HCTOYHMKAX (HayuyHas W ydeOHO-HaydHas JHUTeparypa,
cpenctBa  maccoBoil  mHbopmammu, ~ VHTEpHET W Apyrue),  KPUTHYECKHU
aHANMM3UPOBATHXUMHUUYECKYIO HH(pOpMaruio, mepepadaThiBaThe€é U HCIIOJIB30BATHB
COOTBETCTBUM C TTOCTABJICHHON Yy4eOHOM 3aaueit



TEMATHYECKOE IINIAHUPOBAHUE 11 KJIIACC
KosmuecTBo yacos DJIeKTPOHHBIE Monynb «IIKOJBHBINA YPOK»
HaumenoBanue
Ne PA3IENOB 1 TeM Kourpons | Ilpaktnue | (uudposbie) KiroueBbie ®opMBI M METOJBI
n/m TPOrpaMMBI Bcero HbBIE CKHE 06p330BaTeJII>HI>I€ BOCIHHTATECIILHEIC 3a/la4n pa60TbI
paboTsI paboTsl pecypcChl
Paznea 1.Teopernyeckne 0OCHOBbI XMMUM
Crpoenue aToMa. dopMHUpPOBaHNE HABBIKA
[Tepunoanueckuit MyOJIMYHOTO BBICTYIIJICHUS
3aKOH U nepej ayIuTopueH, KoJlekTHBHAS
[lepuoanueckas bubmorexa LOK apryMEHTHPOBAHUSA U 6 6
1.1 6 https://myschool.edu.r . paboTa, becena,
cucremMa u/ OTCTauBaHUs CBOEU TOUYKHU JHCKYCCHSI
XUMHUYECKUAX o 3peHus;
anemenToB 1. 1.
Meuneneena
[IpuBneyenne  BHUMAaHUA
IIKOJIbHUKOB K
LEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha  ypoKax
. Pabora B mapax,
Crpoenue ABJICHUM, OpraHu3aluus HX
BellleCTBa bubmorexa LOK paboThl ¢ MoJlydaeMOW Ha | g
1.2 ) 9 1 https://myschool.edu.r . | OeceAd, TosHaBaTelh
Mmuoroo06pasue u/ YPOKE COLIMAIbHO 3HAYMMOU
BEIIECTB - uH(popmanuen — | HBIC UI'PBI
WHULIMMPOBAHUE ee
obOcyxaeHus,

BBICKA3bIBAHUA YYallITUMHUCH
CBOCTO MHCHHUA  TII0 €C
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https://myschool.edu.ru/
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MOBOAY, BBIPAOOTKH CBOETO
K HEH OTHOILIEHUS

HpI/IBJ'Ie‘-ICHI/Ie BHUMAaAHUA
yyamuxcss K 00CykIaeMoi Ha
ypoKe UHpOpMAIUH,
XEMUIeCKHe Bubmmoreka [IOK AKTHBU3ALUN ux | I'pynmnoBas pa6ora,
1.3 KL 12 https://myschool.edu.r | pospasatennroii
peakn u/ . IM03HaBaTEIbLHBIC
= JEATENHLHOCTH,
UTPBI
Hroro mo pazgeny 27

Paznea 2.Heoprannyeckasi XuMusi

[IpuBneyeHne BHUMaHUE
IIKOJIb HUKOB K

KomnektuBHas pabota,

bub6moreka IIOK
2.1 Hemeramisl 10 https://myschool.edu.r | HCHHOCTHOMY aCICKTy HHTEIUIEKTYaIbHBIE
u/ M3y4aeMbIX Ha ypOKax urps1, Gecena
SIBIICHHI;
Opranuzanus medcTa
MOTH BHPOBAHHBIX H
SPYAUPOBAHHBIX YUAIIUXCS
HaJl UX HEYCIIEBAIO IIUMH Pabota B mapax, ypok
bubmuoteka [{OK A y m pax, }ép
2.2 MeTaiisl 21 https://myschool.edu.r | OAHOKIACCHUKAMH, 14r0 —TyrTemecTsue, - bece

u/

IIEro MIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIH OIIBIT
COTpPYIHH YECTBA U
B3alMHOM IIOMOIIIY;

na.
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Hroro no pazneny

31

Pa3zgen 3.XumMus 1 ;Ku3Hb

Meto sl
HO3HAHUA B

bub6moreka IIOK

Ycranosnenue
JIOBEPUTEIIbHBIX
OTHOLICHHUH MEXIY
YUUTEIIEM U €r0 YUeHUKaMH,
CIOCOOCTBYIOLIUX
HNO3UTUBHOMY BOCIIPHITHIO

Komnextusuas

pabora, TucKyccus,

3.1 8 https://myschool.edu.r | ¥ aMHMHACA TpeOoBanmii 1
XUMUU. XUMUS U u/ pock6 YIUTENs, | Gecena, Mrpa
XKU3HB TNPUBJICYCHUIO UX BHUMAHUS | «MapadoH 3HaHUIA»
K oOcykIaeMol Ha ypoke
nH(popMaIuy, aKTUBU3ALUN
170:¢ MIO3HABATEIbHOU
NESATETLHOCTH
Hroro mo pazgeny 8
OBUIEE KOJIMYECTBO
YACOB I10 66

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHME 11 KJIACC

KoaunuecTBo 4acoB

Ne TeMa VooKa Kontpo IpakTuy Jara DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/n p Bcero | JbHBIE ecKHe H3YYeHHs] | pecypchbl
padoThI padoTsbI
IIpesenranus
Atom. CocTaB aTOMHBIX SITIED. ) .
. (MH®OYPOK):https://infourok.ru/prezentaciya-po-
1 XUMHUYECKU 2JIEMEHT. 1 6.09 - .
- himii-na-temu-stroenie-atoma-klass-1984616.html
30TOTIBE BuneoypoK: http://school-collection.edu.ru/
VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
Pacnpenenenue anekTpoHOB klass/osnovnye-poniatiia-i-zakony-khimii-
2 1 8.09 ; -
10 ATOMHBIM OPOUTAIIAM 6931691/sovremennaia-model-stroeniia-atoma-
6936621 Buaeoypoxk
HNHTEPYPOK):https://interneturok.ru/lesson/chemistr
35 y/11-klass/bstroenie-atoma-periodicheskij-
JIEKTPOHHBIE KOH(pUTyparuu X
zakonb/stroenie-atoma Ypoxk
aTOMOB DJIEMEHTOB B )
3 . 1 13.09 (POII):https://resh.edu.ru/subject/lesson/6479/ Ypox
OCHOBHOM U BO30YXAEHHOM i
(Ilmdbpoas 6mbmmoTeka):https://app.onlineschool-
COCTOSTHUH . i .
1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-
al/article
[lepuoauueckuii 3aKoH U o
I VYpox (SAKmnacc):https://www.yaklass.ru/p/himija/11-
epuouecKas cucTemMa R .
klass/osnovnye-poniatiia-i-zakony-khimii-
XUMHYECKUX 37IeMeHTOB /]. N - o .
4 M 1 15.09 6931691/periodicheskii-zakon-i-periodicheskaia-
' eHHeHe?Ba’ CB’BE ¢ sistema-khimicheskikh-elementov-_-6948490
COBPEMEHHOU Teopuei Tpesenramus
CTPOEHHMS aTOMOB
NH®OYPOK):https://infourok.ru/prezentaciya-po-
5 3aKOHOMEPHOCTU U3MEHEHUS 1 20.09

himii-zakonomernosti-izmeneniya-himelementov-i-ih-
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CBOMCTB XMMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX
MMM MPOCTHIX U CIOKHBIX
BEILIECTB I10 TPyIIaM 1
Mepuoam

soedineniy-1400406.html Ypox (Lludposas
ouonmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

Cucremarusanus u

Pemry EI'D:https://ege.sdamgia.ru/

6 22.09 )
0000111eH1e 3HaHUII 110 TeMe Buneoypoxk:http://school-collection.edu.ru/
IIpesenranus
. (MH®OYPOK):https://infourok.ru/prezentaciya-po-
BxoaHoii KOHTPOJIBL L . . .
7 BUtb XHMHHECKOH CBS3H 27,09 himii-obobschenie-i-sistematizaciya-znaniy-po-teme-
" ' ' stroenie-veschestva-klass-497723.html
OHHAs 1 KOBAJICHTHAA. Buneoypoxk:http://school-collection.edu.ru/
VYpox(POII):https://resh.edu.ru/subject/lesson/5911/
MeTtananyeckas CBS3b. (Buncoypox ) )
8 29.09 (MHTEPYPOK):https://interneturok.ru/lesson/chemist
Bopoponnas cBsi3b. ) ) )
ry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-
o-teorii-gibridizatsii
[TonsiTue o AUCTIEPCHBIX [IpezenTanus
9 cucremax. [Ipeacrapnenue o 4.10 (MH®OYPOK):https://infourok.ru/prezentaciya-po-
KOJUTOMIHBIX pacTBOpax himii-na-temu-dispersnie-sistemi-klass-3453293.html
HcTunHbIE pacTBOPHI:
P P Ypok (Hudposas
HACBILI[EHHbIE U i
oubnmoTeka):https://app.onlineschool-1.ru/11-
10 HEHACHIILIEHHBIE, 6.10 L . .
klass/himiya/dispersnye-sistemy/article Ypok
aCTBOPUMOCTb. :
P P (POII):https://resh.edu.ru/subject/lesson/4939/
Kpucrannoruapatst
CriocoObI BRIpaKEHUS
11 P 11.10
KOHIIEHTPAIIMU PACTBOPOB
12 Pemenue 3amau ¢ 13.10
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https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-gibridizatsii
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https://infourok.ru/prezentaciya-po-himii-na-temu-dispersnie-sistemi-klass-3453293.html
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https://resh.edu.ru/subject/lesson/4939/

HUCIIOJIB30BaHUEM HOHATHHU
""MaccoBas 10
pacTBOpPEHHOTO BemiecTna',
"MoJisipHasi KOHIIEHTpaus"

IIpesenranus
Knaccudukarnus n (MH®OYPOK):https://infourok.ru/prezentaciya-po-
13 HOMEHKJIaTypa 18.10 himii-na-temu-skorost-himicheskih-reakciy-klass-
HEOpPraHWYECKUX BEUIECTB 1040626.html Buneoypoxk: http://school-
collection.edu.ru/
14 CucremaTtuzanus u 20.10 Pemry ET'O:https://ege.sdamgia.ru/
000011IeHNE 3HAHUN TT0 TEME ' Buneoypox:http://school-collection.edu.ru/
KonTposbHas pabora no
temaM "CTpoeHue aroma.
[Tepuonnueckuii 3aKOH U
Ilepnoandeckas cuctemMa .
15 proa 25.10 Pemry EI'D:https://ege.sdamgia.ru/
XUMHYECKUX DJIEMEHTOB /.
N. Mengeneera", "Ctpoenue
BemecTBa. MHOrooOpasue
BelecTs"
Knaccudukanus xuMmuaeckux ) )
N . NH®OYPOK):https://infourok.ru/prezentaciya-11-
peaKIuii B HEOPraHUYECKON 1 i, - - >
o klass-klassifikaciya-himicheskih-reakcij-5540433.html
OpraHUYECKON XUMHH. 3aKOH -
Buneoypox:http://school-collection.edu.ru/
16 COXpaHEHHUsI MacChl BEIECTB; 27.10 o
KON COXPAHCHILS I VYpox(SKnacc):https://www.yaklass.ru/p/himija/11-
P klass/khimicheskaia-kinetika-6995740/klassifikatciia-
TIpEBPALLCHHA SHEPTIUL TIpH khimicheskikh-reaktcii-po-raznym-priznakam-6964758
XUMHUYECKUX PEaKIIHUIX
TennoBble 3¢ peKTh
17 XUMUYECKUX PEAKIUH. 8.11

TepMOXI/IMI/I‘-IeCKI/Ie
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YpaBHEHUS

Brrunciienus no ypaBHEHUSIM
XUMHUYECKUX PEAKIUHN U

18 10.11
TECPMOXUMHUUYCCKUM
YpaBHEHUSAM
CKOpOCTh XMMHYECKOH VYpox(AKmnacc):https://www.yaklass.ru/p/himija/11-
peakuuu, e€ 3aBUCUMOCTb OT klass/khimicheskaia-kinetika-6995740/skorost-

19 15.11 . . - . .
pa3auyYHbIX (PaKTOPOB. khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-
Karanus n xaranuzaropsl reaktcii-6964759

HNHTEPYPOK):https://interneturok.ru/lesson/chemistr
y/11-klass/bklassifikaciya-himicheskih-
06 6 reakcijb/skorost-himicheskoy-reaktsii Ypoxk
PATUMBIC 1 HCOOPATUMBIC .
20 pear, XEMHUECKOe 17.11 (Iludbpoas 6%16{11/10Te1<a):htt_ps:_//app.(_)nlmeschool-
1.ru/11-klass/himiya/skorost-himicheskih-
paBHOBeCHE ” -
reakcij3/article
https://app.onlineschool-1.ru/11-
klass/himiya/obratimost-himicheskih-reakcijl/article
[IpezenTanus
(MHD®OYPOK):https://infourok.ru/prezentaciya-
ODNEeKTPOIUTHYECKAsL elektroliticheskaya-dissociaciya-klass-3049118.html

21 mucconuanus. CHiIbHbIE U 29 11 Buneoypok: http://school-collection.edu.ru/
ci1a0bl€ 3JEKTPOIIUTHI. (AKunacc):https://www.yaklass.ru/p/himija/11-
Crenenp auccouuanuu klass/khimiia-rastvorov-7109506/elektroliticheskaia-

dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
7048767
I'mpponns coneit. Peaknuu,

22 IIPOTEKAIOIINE B PACTBOPAX 24.11
AIEKTPOJIUTOB

23 [TpakTnueckas padota Ne 3 2911 Ypox:https://kopilkaurokov.ru/himiya/presentacii/riesh

o TeMe "XUMHUYECKUE

ieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
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https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
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https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
https://infourok.ru/prezentaciya-elektroliticheskaya-dissociaciya-klass-3049118.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
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peakuuu B pacTBOpax

Buneoypox:http://school-collection.edu.ru/

3JEKTPOJIUTOB"
OKucIuTeIbHO-
BOCCTAaHOBUTEIbHBIE [IpesenTanus
24 peakuuu. Baxuenmue 1.12 (MH®OYPOK):https://infourok.ru/prezentaciya_okisl
OKHCIIUTENH U itelno-vosstanovitelnye reakcii_11_ klass-481851.htm
BOCCTaHOBUTEIHU
DNEKTPOJIN3 PACTBOPOB U
25 P P P 6.12
pacriaBoB BEIIECTB
CucremMaruzanus u )
1 . Pemry EI'O:https://ege.sdamgia.ru/
26 00001IIeHNE 3HAHWH 10 TeMe 8.12 )
" " Buneoypoxk:http://school-collection.edu.ru/
XUMHUYECKUE PEAKIUU
KonTtponpHas padoTa o teme .
27 " P P " 13.12 Pemry EI'D:https://ege.sdamgia.ru/
XUMUYECKUE PEaKIun
[TonoxeHne HEMETAIIIOB B ) )
I . (MH®OYPOK):https://infourok.ru/prezentaciya-po-
€pUONYECKO CHCTEME L )
himii-nemetalli-klass-2669698.html
XAMIECKHX DMEMCHTOB J1. B http://school-collection.edu.ru/
U0 ypoK:http: - .edu.
28 W. Menneneesa u 15.12 JIcOYP : o
Ypoxk(SAKimacce):https://www.yaklass.ru/p/himija/11-
OCOOEHHOCTH CTPOCHHUS UX -
o klass/kharakteristika-nemetallov-
aTOIimB' uspHeckue 7269055/khimicheskie-elementy-nemetally-6852268
CBOICTBa HEMETAJLJIOB
29 O0630p HEMETAIIIOB 20.12
CBolicTBa M1 IPUMEHEHUE
30 rea ip 22.12
BOKHEHIIINX HEMETAJIOB
OO01as xapakTepucTuKa
OKCHJIOB HEMETAJIIOB U
31 8 27.12

KHCIIOPOJICOAEPKALUX
KHCJIOT.



http://school-collection.edu.ru/
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://infourok.ru/prezentaciya_okislitelno-vosstanovitelnye_reakcii_11_klass-481851.htm
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
https://infourok.ru/prezentaciya-po-himii-nemetalli-klass-2669698.html
http://school-collection.edu.ru/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/khimicheskie-elementy-nemetally-6852268

OKHCIMTEIIBHBIC CBOMCTBA

Buneoypox(MHTEPYPOK):https://interneturok.ru/le
sson/chemistry/9-klass/himiya-nemetallov/stroenie-
atomov-i-svoystva-himicheskih-elementov-nemetallov

32 . . 29.12 Ypoxk (Hudposas
CCPHOU M a30THOM KUCIOT oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypox
(POII):https://resh.edu.ru/subject/lesson/5939/
Bonxoponnsie coequHeHus
33 AOPOA A 10.01
HEMETAJIOB
T'enetnyeckas cBs3L
34 HEOPraHMYeCKUX 1 12.01
OpFaHI/I‘—IeCKI/IX BCIIICCTB
Pemenue . . .
Vpok:https://multiurok.ru/files/reshenie-zadach-po-
AKCIIEPUMEHTAJIBHBIX 337124
35 17.01 teme-metally-nemetally-11-klass.html
no teMe «HemeTaimmey. )
Buneoypok:http://school-collection.edu.ru/
[IpakTrueckas padota
CucreMaTH3anys u .
1 . Pemry EI'D:https://ege.sdamgia.ru/
36 0000111eHrE 3HAHUH I10 TEME 19.01 .
" " Buneoypox:http://school-collection.edu.ru/
Hemetamnsr
KontpoabHasg padoTa 1o TeMe .
37 " P " P 24.01 Pemry EI'D:https://ege.sdamgia.ru/
Hemetamier
[TomoxeHne METAIIOB B
o [Ipe3enTanus
[Tepunoaudeckoit cucreme
(MH®OYPOK):https://youtu.be/sL L30qu9gXc
XUMHAYECKUX DIIEMEHTOB. ==
38 26.01 Vpox(Skiace):https://www.yaklass.ru/p/himija/11-
OC0OCHHOCTH CTPOCHUS =
IEKTDOHHBIX 0B0I0UeK klass/kharakteristika-metallov-7200709/metally-
p obshchie-svoistva-metallov-7183914
ATOMOB METAJIOB
Oo61ue huznueckue
39 une ¢ 31.01

CBOMCTBa METAJJIOB.



https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/stroenie-atomov-i-svoystva-himicheskih-elementov-nemetallov
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://app.onlineschool-1.ru/11-klass/himiya/nemetally/article
https://resh.edu.ru/subject/lesson/5939/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
https://ege.sdamgia.ru/
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IIpuMeHeHne MeTaIoB B
OBITY M TEXHUKE

Koppo3sus meramios u ee

Ypox(P3IL):https://resh.edu.ru/subject/lesson/4961/
[Ipezentanus (MHO®OYPOK):
https://infourok.ru/prezentaciya-na-temu-

40 MPEeRYNPEKACHUE 202 elektrohimicheskij-ryad-napryazhenij-metallov-
4703809.html Buneoypok:http://school-
collection.edu.ru/

DNEKTPOXUMHUECKUN psifl
41 HaIpsHKEHUNH METaJUIOB. 702 VYpox(POI):https://resh.edu.ru/subject/lesson/4961/
OO6mmwme cnocoObl MOTYyICHUS [Tpesentamus (MHOOYPOK):
METaJIJIOB
OO01as xapakTeprucTuKa
MeTtaioB | A-rpynmbl Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-
42 [Tepuoandeckoit cucTeMpl 9.02 klass/kharakteristika-metallov-7200709/obshchaia-
XUMHUYECKUX DJIEMEHTOB. Kharakteristika-metallov-ia-iiia-grupp-7183916
Harpuii n xanuii.
OO1as XxapakTepucTuKa
MeTtauioB || A-rpymmsl
43 [Tepuoandeckoit cucTeMbl 14.02
XUMHYECKUX DJIEMEHTOB. .
Maruuii ¥ Kaabliui.
AJNIOMUHMIL: TIOJTyYEHUE,
44 (hbU3UYECKUE U XUMHYECKUE 16.02
CBOICTBa, MPUMEHEHUE
AmboTepHbIe cBOliCTBA
45 OKCHJIA U TUIPOKCHUIA 2102 Ypox(P3I):https://resh.edu.ru/subject/lesson/4961/

AJIFOMMHUA,
THAPOKCOKOMIIJICKCHI

[TpesenTtanus (MHOOYPOK):



https://resh.edu.ru/subject/lesson/4961/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/4961/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
https://resh.edu.ru/subject/lesson/4961/

AIIOMHHUA, UX IPUMCHCHUC

[IpakTtuyeckas padora.
Pemrenne

Ypok:https://kopilkaurokov.ru/himiya/presentacii/riesh

46 JKCIIEPUMEHTAJIBHBIX 3a/1a4 28.02 ieniie-ekspierimiental-nykh-zadach-po-tiemie-mietally
o Teme "MeTasuibl TJIaBHBIX Buneoypoxk:http://school-collection.edu.ru/
MOArPYIIII
OO6mmwmit 0030p

a7 METAJUTHYECKUX DJIEMESHTOB 1.03
B-rpynn
duznueckue 1 XUMHUYECKUE

48 CBOIiCTBA MeIU U €€ 6.03
COGJII/IH@HI/IfI, X IPUMEHCHUEC

Buneoypok
DIBIYCCKIe 1 XIMIYCCKIC (MHTEPYPOK):https://interneturok.ru/lesson/chemist
CBOTCTBA IIHKA ¥ €10 rv/ill-lklass/osnovnve-metalIv-i-nemetalIv/perehodnve-
. metally

49 COCIMHCHMH, HX 13.03 https://interneturok.ru/lesson/chemistry/11-
TIPUMCHCHHC. klass/osnovnye-metally-i-nemetally/perehodnye-
I'apoKCOKOMITIEKCHI IIMHKA metally Vpoxk

(POII):https://resh.edu.ru/subject/lesson/3534/
[IpezenTanus
dOu3nvecKue U XUMUYECKHE -https://multiurok.ru/files/priezientatsiia-na-tiemu-

50 CBOMCTBA XpOMa U €ro 15.03 mietally-pobochnykh-podgh.html
COCJIMHEHUH, X IPUMEHECHHUE Buneoypox:http://school-collection.edu.ru/
Baxkueiinue coenmHeHUA

51 Mapranna. [lepmanranar 20,03

KaJlusl, €ro OKUCIUTEIIbHbBIC
CBOMCTBA
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https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://resh.edu.ru/subject/lesson/3534/
https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.html
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http://school-collection.edu.ru/

q)I/I?;I/I‘-IeCKI/IC U XUMHNYCCKHUC
CBOMCTBA JKeJIe3a U ero

Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemist
ry/11-klass/osnovnye-metally-i-nemetally/perehodnye-
metally

52 coequnenuii. [lomydyenue u 22.03 https://interneturok.ru/lesson/chemistry/11-
NpUMEHEHHE CIIaBOB Keje3a klass/osnovnye-metally-i-nemetally/perehodnye-
metally Ypok
(POI):https://resh.edu.ru/subject/lesson/3534/
https://infourok.ru/prezentaciya-na-temu-
elektrohimicheskij-ryad-napryazhenij-metallov-
53 CriaBbl METAJIJIOB 3.04
4703809.html Buneoypok:http://school-
collection.edu.ru/
54 OKcuIbl M THAPOKCUIBI 5 04
METaJJIOB
[TpakTruueckast pabota Ne 7.
Pemenne
55 AKCIIEPUMEHTAJIbHBIX 337124 10.04
mo TeMe "MeTasbl
MOOOYHBIX MTOATPYIIIT
O6o06mecHNE 1
56 CHUCTEeMaTHU3alus U3y4eHHOTO 12.04 Pemry EI'D:https://ege.sdamgia.ru/
Marepuaa o Teme Bunaeoypok:http://school-collection.edu.ru/
"MeTtamibr"
57 Kourpoubiias pabora no Teme 17.04 Pemry EI'O:https://ege.sdamgia.ru/
"MeTtamibr"
AHanus pe3ynbpTaToB
58 KOHTPOJIHON paboTHl, 19.04
KOPPEKIHSI OIHO0K
59 Posb xuMuu B o0ecrieueHnu 24.04 Ypok (Hudposas
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YCTOMYHMBOTO Pa3BUTHUSA
yenosedecTBa. Hayunsie
IIPUHLIMIIBI OpraHUu3alHuN
XMMHUYECKOTO ITPOU3BOJCTBA

oubnmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvl/article
VYpox (POII):https://resh.edu.ru/subject/lesson/3514/

XHUMHUYECKOE 3arpsi3HEHUE

Buneoypoxk:http://school-collection.edu.ru/
[Ipesenranus

OKpYKaIOLIEH CPeJIbl U €ro 26.04 . .
60 (MH®OYPOK):https://infourok.ru/prezentaciya-po-
MOCJIEICTBUS . .
teme-himiya-ekologiya-zdorove-3157847.html
Xumus nuimy. Poys Xumun B
61 o0ecrieueHny MAIIEBON 3.05
0€e30MacHOCTH
Koemermiecate i rﬁﬁﬁ?@?& https://infourok.ru/ i
62 T — 8.05 ( O3 ) ttps://infouro _.ru prez_entacwa-na-
T — temu-himicheskie-veshestva-stroitelnye-i-podelochnye-
materialy-4711080.html
[IpezenTanus
63 XHUMHUS U 3I0POBbE YEIOBEKA. 1505 (MH®OYPOK):https://infourok.ru/prezentaciya-na-
JlekapcTBEHHBIE CpEICTBA ' temu-himiya-i-zdorove-cheloveka-803499.html
Bunaeoypok:http://school-collection.edu.ru/
XUMHS B CTPOUTEIIHLCTBE.
Baxwueliiive cTpoutenbHbIE U
64 17.05
KOHCTPYKIIMOHHBIE
MaTepuabl
XUMUS B CEIILCKOM
65 xo3siiicTBe. OpraHuyeckue u 22.05
MUHEpaJbHbIE yI00peHUs
66 KonTtponsHas pabota 3a Kypc 24,05 Pemry EI'O:https://ege.sdamgia.ru/

11xnacca
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

66




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

Xumus . 11knacc: yaeOHUK A1 0Opa3oBaTesbHbIX opranusaiuii .I'.E.
Pynsurtuc, ®.I'. ®enpaman. — 2-e uza., non. — M. : [Ipocsemienue, 2020.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-na-temu-himiya-i-zdorove-cheloveka-
803499.html Buneoypoxk:http://school-collection.edu.ru

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-himiya-ekologiya-zdorove-
3157847.html

[IpezenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-pobochnykh-podgh.htmlhttp
POII):https://resh.edu.ru/subject/lesson/3534/
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Ipunoxenune Nel

JINCT KOPPEKIINUA
Ypokun, koTopblie TPeOyIOT KOppeKUHHU Ypoku, coaepikalye KOppeKUIo
Hara | Ne Tema ypoka IIpuuyuna | Jdara Tema ypoka ®opma KOppeKUHH
ypo- KOPpPeKUHH (o0benHeHHnE TEM,
Ka CaMOCTOSITEIbHOE

H3y4YeHHne + KOHT-
posibHasi padoTa u
T.1L.)




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






