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IMOSACHUTEJIBHAS 3AIINCKA

Pabouas rporpamMma 1o XMMHUHU Ha YPOBHE CpefiHero obiriero obpa3oBaHusi pa3paboTaHa
Ha ocHoBe PezepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
depepauun», TpebOBaHWI K pe3y/ibTaTaM OCBOeHUs (efepasbHON  00pa3oBaTebHON
nporpamMmMbl cpefHero obiero obpaszoBanusi(®OIT COO), npencraBieHHbIX B PefepaibHOM
rocysapcTBeHHoM obpa3oBaTensHOM craHzapte COO, c¢ yuérom KoHIenimu TipernofiaBaHust
yueOHOro mpeaMeTta «XWMHUs» B 0OOpa3oBaTeslbHbIX OpraHu3anusx Poccuiickoii deneparmu,
peanm3yIoIMX OCHOBHbIE 00pa30oBaTe/ibHbIe MPOrPaMMbl, U OCHOBHBIX MOIOKeHu# «CTpaTeruu
pasButus BocnuTaHusi B Poccurickor ®epepanuu Ha nepuog, no 2025 roza» (PacropsbkeHue
ITpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHe YIJyO/JIEHHOrO W3yueHHs 3aHMMaeT Ba)XHOE MECTO B CHCTeMe
eCTeCTBEHHO-HAayuyHOro obOpa3oBaHus yuamuxcs 10-11 kmaccoB. W3yueHwe TipeaiMera,
peaiuzyemMoe B yciaoBusx guddepeHIIMPOBaHHOrO, MMPOPUILHOTO 0O0yueHHsi, TIPU3BAHO
obecrieunTh 00IIe00pa30BaTeNbHYI0 W OOIEKY/ILTYPHYIO TIOATOTOBKY BBIIYCKHUKOB IITKOJIBI,
HEOOXOAUMYIO /ISl afanTalii X K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKM3HM B COLIUYyMe, a
TaKkKe /ST TIPOJIOJDKeHUsT OOydeHHs] B OpraHM3alusx TpodeccHoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISI€TCSI OJHOW W3 MPUOPUTETHBIX AUCLIUILINH.

B mporpaMme 1o XWMHM Ha3HaueHWe TpeAMeTa «XWMHS» TI0Jy4aeT TOAPOOHYIO
VHTepIpeTaliyil0 B COOTBETCTBUU C OCHOBOIoJararwimyMu mnonoxenuamu Oroc COO o
B3aUMOOOYC/IOB/IEHHOCTH TieJield, COiep>KaHusl, pe3y/ibTaToB 00yueHust U TpeOoBaHUM K YPOBHIO
MOJIFOTOBKU BBIMYCKHUKOB. CBUZETENbLCTBOM TOMY SIB/SIFOTCSL C/eyIOLIUe BBINOTHSIEMbIe
TPOrpamMMOM Mo XUMUHU (QYHKLIUU:

¢ pH(OPMAI[MOHHO-MeTOAuYecKasl, peaju3alus KOTopod obecrieunBaeT TO/yueHHe

TIpe/ICTaB/ieHust O Te/isiX, COJep)KaHWH, o0Iel cTpateru OOydeHHs, BOCTIMTAHUS U
pa3BUTUS O0YYarOIUXCST CPeJCTBAMH TpPeIMeTa, U3yUYaeMOro B paMKaxX KOHKDETHOTO
npodusi;
®  OpraHM3alMOHHO-IIJIAaHUPYHOLLas, KOTOpasi  IIpeJlycMaTpuBaeT  OIpejie/ieHue:
NPUHLIMIIOB ~ CTPYKTYPUPOBAHUSI M TIOC/IIOBATEILHOCTA W3yueHUsi yueOHOro
MaTepuasa, KOJIWYeCTBEHHbIX M KauyeCTBEHHBbIX €ro XapakKTepUCTHK; MOAXOJA0B K
(dhopMHpOBaHHKIO COJepKaTelbHOM OCHOBBI KOHTPOJSI U OLIEHKHM 00pa3oBaTesbHbIX
JOCTIDKeHUM 00yJarIuxcs B paMKax WTOTOBOM arrTecTalud B (opMe eauHOTO
roCy/IapCTBEHHOI0 5K3aMeHa M0 XUMUHU.
[Tporpamma zijist yryiyO/EHHOTO M3yUYeHUST XUMUH:
® yCTaHAB/IMBAaeT MHBAPUAHTHOE MpeJMeTHOe COJiep>KaHue, 00si3aTelbHOe il U3yueHust
B paMKax OTJe/lbHbIX Tmpoduied, TmpegycMaTpyuBaeT  pacripefiejieHue U
CTPYKTypHpOBaHHe ero o KjaccaM, OCHOBHBIM COZiep)KaTe/IbHbIM JTMHUSIM/pas3jienam
Kypca;
® 1aéT TIpUMepHOe pacripeiesieHle yueOHOr0 BpeMeHH, PeKOMeH/IyeMOro /Jisi U3y4yeHust
OTJe/IbHBIX TEM;

® mpejsaraeT TPUMEPHYIO TIOC/Te0BaTebHOCTh HW3yueHWs ydyeOHOro marepuana C
Y4ETOM JIOTUKU TTOCTPOEHUSI Kypca, BHYTPUTIPEIMETHBIX U MEXKIIPeIMETHBIX CBsI3elf;

® 1aéT MeTOJVYeCKYH WHTeprpeTaljMi0 Lieled M 33flad M3y4deHusl IIpeJMeTa Ha
yryyOéHHOM YpOBHE C YY€TOM COBDEMEHHBIX IPUOPUTETOB B CHCTEME CPEeJHEro
obujero obpa3oBaHusi, COAEPKaTeIbHON XapaKTePUCTUKU TJIAHUPYEMBIX pe3y/IbTaToB
OCBOEHHUsI OCHOBHOM 00pa3oBaTe/ibHOM IMporpaMmbl cpejiHero obirjero obpa3oBaHUs
(IMYHOCTHBIX, MeTarnpeJMeTHbIX, MPeJMETHbIX), 8 TaKKe C YYETOM OCHOBHBIX BUOB



yueOHO-TT03HaBaTe/bHBIX  JeMCTBUH OOYYarOL[erocss IO OCBOEHHUIO COJep)KaHHs
rpefimMeTa.

[Io BcemM Ha3BaHHBIM TMO3MLMAM B T[porpaMMme [0 XMMHU TpefyCMOTpeHa
TIPeeMCTBEHHOCTb C OOyueHHeM XWMHM Ha YPOBHE OCHOBHOTO o00mjero obpa3oBaHus. 3a
rpejile/laMM  YCTAaHOBJIEHHOM TIpOrpaMMOM TI0 XWUMWU 00si3aTenbHOW  (MHBapHUAHTHOM)
COCTaBJISIFOLIEN cofiep)KaHusi yuebHOro mpeiMeTa «XHUMUs» OCTAéTCsT BO3MOKHOCTh BbIOOpa ero
BapMaTUBHOM COCTaBJISAIOLLeH, KOTOpasi 0/DKHA OTpe/ie/isiTbCsl B COOTBETCTBUU C HarlpaB/ieHUeM
KOHKDETHOT0 TIPOGu/isi 00yUueHusl.

B coorBerctBUM € KOHLenTyaabHbIMU ToIo)KeHUssMU PI'OC COO o Ha3HaueHuu
nipeiMeTOB 6a30BOro U yryiy0/EHHOTO ypOBHel B cucteMe auddepeHIMPOBaHHOTO 00yUYeH s Ha
ypOBHe cpefiHero obiero oO6pa3oBaHUsl XUMUsI Ha YPOBHe yriyOn€HHOTO M3yueHUsl HarlpaBieH
Ha pea/jy3alyi0 IIpeeMCTBEHHOCTHM C TMOC/AeAYHOMUM S5TaloM IIOJIyYeHUs] XUMHUYeCcKoro
oOpa3oBaHMsi B paMKax M3yueHWs CIelya/JbHbIX eCTeCTBeHHO-HayUHbIX U XUMHYeCKUX
JUCLIMIUIAH B By3aX W OpraHU3alusix cpeHero rpodeccroHansHoro obpa3oBanus. B 3Toi cBsizu
v3yueHve rnpegMera «XHMUS» OpPHUEHTHPOBAHO IIPEMMYILECTBEHHO Ha paclliUpeHure |
yriay0sieHue TeOopeTHUecKOoW W TPAKTUYECKOW TOJTOTOBKM OOYYarol[uXCsi, BBIOPABIIMX
orpe/ie/IEHHBINA TIPOGHTE 00yUeHUsl, B TOM UKCJIe C TePCIIeKTUBOM TMOC/Ie/IyIOIIero ToyYeHust
XUMHUYeCKoro oOpa3oBaHus B OpraHu3aLusx npodeccroHanbHOro odpasoBanus. Hapsify ¢ atum,
B cBere TpeboBanuii ®I'OC COO K TMJIaHUPYEeMbIM pe3y/ibTaTaM OCBOeHUs1 (eepasbHON
obpa3oBaTe/ibHOM MPOrpaMMbl CpefjHero o0iero oOpa3oBaHUs H3yueHUe TpeaMeTa «XUMHUs»
OPMEeHTHPOBAHO TAK)Ke Ha pellieHue 3a/jau BOCIIUTAHUS U COLIMATbHOTO Pa3BUTHS 00yJaroLuXCs,
Ha popMHpOBaHUe y HUX OOI[eMHTe/JIeKTyaIbHbIX YMeHHUM, YMeHUH paljioHaIu3alui yueOHoro
TpyAa u  O0OOOIIEHHBIX CTHOCOOOB  [I@SITETBHOCTH, WMEIOIUX — MeXAUCLUTUIMHAPHBIH,
HaZlipeZIMeTHBIN XapakTep.

CoCTaBISIOIUMHU TIpeIMeTa «XUMHsI» Ha YPOBHE YI/IyOIEHHOTO W3Y4YeHUs SBJISFOTCS
yriayoséHHble Kypcbl — «OpraHuueckasi Xumusi» U «OO0Ias U HeopraHUueckasi Xumusi». [1pu
oTpeZie/IeHUH TIOJXO0/0B K OTOOPY M CTPYKTYPHOW OpraHM3al[uM COJep>KaHWs 3TUX KypCOB B
TporpamMme o0 XWMHUH 3a OCHOBY TpUHATHI TosiokeHuss PT'OC COO o pa3nuuusix 6a30BOro u
yriy6/EHHOTO YPOBHEM M3yueHust peiMeTa.

OcHOBY copep)kaHusi KypcoB «OpraHuueckasi XxuMusi» U «OO1jasi U HeopraHuueckas
XUMUsD» COCTaBJISIeT COBOKYITHOCTh MPeIMETHBIX 3HaHWUN M YMeHUM, OTHOCSIIUXCS K 6a3oBoMy
YPOBHIO M3y4YeHUs MpeameTa. JTa CUCTeMa 3HaHWK MOJydaeT OIpefe/éHHOe TeopeThyecKoe
JIOTIOJTHEHWEe,  TIO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYIIECTBEHHO  OO/bIIUN  00BEM
¢akTosioruueckoro Matepuana. Tak, Ha yriyOI€HHOM ypoBHe M3yueHHs TpeiMeTa obecrieueHa
BO3MOXKHOCTh 3HAUMTE/NBHOTO YyBeJMuUeHHs] O0bEMA 3HAHWH O XUMHUYECKUX 3jieMeHTax |
CBOMCTBaxX MX COeJUHEHWI Ha OCHOBE PACIIUPEHUst U yriyOseHus MpeACTaB/IeHU O CTPOeHUN
Bell|eCTBa, XMMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTeKaHUsl peaklMi, pacCMaTpUBAEMBbIX C
TOUKH 3pEHUS] XMMUUeCKON KUHETUKU U TepPMOJMHAMUKU. V3yuyeHre nepruoiiyeckoro 3akoHa U
[Teprosuueckoll  CUCTeMbl XUMHUECKHMX 37eMeHTOB  0a3upyeTcss Ha  COBPeMEHHBIX
KBaHTOBOMEXaHUUECKUX TPe/[CTaB/IEHHUSIX O CTPOEHUH aToMa. XUMHUUecKasi CBsi3b 00BSICHSETCS C
TOUKW 3DEHMs] SHEePreTMUeCKUX W3MEHEHWM MpHu eé 00pa30BaHWM U pa3pyIIeHUH, a TaKKe C
TOUKM 3peHHs MeXaHW3MOB eé oOpa3oBaHus. VI3yueHue THIIOB peakL[Uil [IOTIOTHSETCS
(opMHpOBaHKEM TpeJCTaBIeHUA 00 /IeKTPOXMMHUYECKUX MPOLIeCCaX W 37eKTPOJI3e PacrijlaBoB
Y pacTBOPOB BelllecTB. B Kypce opraHMueckol XWMHM TPU PacCMOTPEHUM peakLMOHHOU
CrIOCOOHOCTH CcoefiMHeHUM y/iesisieTcsi ocoboe BHMMaHKe BompocaM 00 3/1eKTpOHHBIX 3 deKkTax,
0 B3aMMHOM BJ/IMSTHUM aTOMOB B MOJIEKYJlaX U MeXaHHW3MaX peakLUil.



Ocoboe 3HaueHHe WMeeT TO, UTO Ha COZIep)KaHHe KypCOB XUMHH YITyOIEHHOTO YPOBHS
M3yuyeHus1 [/l KJIacCOB OrmpefenéHHOro mpoduis (r/iaBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep AOTOHeHUH K 00Ieli cucremMe TpeIMETHBIX 3HAaHUIA) OKa3bIBAlOT BUSHUE CMeXKHbIe
npeameThl. Tak, HaripyuMmep, B COJE€pP)KaHUM TpefMeTa [ K/IaCcCOB XUMUKO-(PU3UUeCKOTro
nipocdusi 6o/bIIoe 3HaUeHWe OyAyT UMeTh 3/ieMeHThl yueOHOro MaTepuasa 1o o0IIeil XUMUH.
[lpy w3yueHUM mMpeiMeTa B JaHHOM Cjydae akieHT OyJeT cesiaH Ha OOL[HOCTh MeTO/I0B
T03HaHUs1, OOIHOCTh 3aKOHOB M TEOPUM B XMMWUU U B (DH3MKe: aTOMHO-MOJIEKY/ISIPHAsT TEOPHUSI
(MonekynsipHasi Teopuss B (DU3MKe), 3aKOHbI COXpaHEHUsI MacChl W SHEPryH, 3aKOHbI
TePMO/IMHAMUKH, JIEKTPO/IA3a, TIPeZICTAaB/IeHHsI O CTPOEHHH BEIeCTB U IPYToe.

B To Xe Bpemsi B COfiep)KaHWU TIpe/iMeTa [jisi KJIaCCOB XMMHKO-0MO/IOTMUeCcKOoro mpodusist
OosbIIMiA y/ienbHBINA BeC Oy/leT UMeTh OpraHuueckas XuMus. B 3TOM ciydae rpefocTaB/sieTcst
BO3MO>XKHOCTB [I7ist O071ee 00CTOSITeIbHOTO PACCMOTPEHHST XMMUUECKOM OpraHr3aliy KeTKH Kak
O1O0/IOTHUeCKOM CHUCTeMbl, B COCTaB KOTODOW BXOZSAT, K TpUMepy, TaKue CTPYKTYpHbIe
KOMIIOHEeHTBI, KaK JUMUIbl, Oe/iKd, yrieBofbl, HYK/JeMHOBble KUCJIOTHI W Apyrue. IIpu 3TOM
3HaHUS O COCTaBe W CBOMCTBAaX TpeJCTaBUTe/Iell OCHOBHBIX KJ/IACCOB OPraHUYeCKUX BeIeCTB
CJTy>KaT OCHOBOM /151 U3yUeHUsI CYILI[HOCTH TPOL[eCCOB (POTOCHHTe3a, AbIXaHUs, MMUIleBapeHusl.

B muiaHe ¢opMupoBaHUS OCHOB HAay4YHOTO MHPOBO33DEHHSI, OCBOEHHS OOII[eHayuHBIX
METO/IOB [T03HAHKS 1 OMbITa NMPAKTUYECKOro MPUMeHeHUs] HayuHbIX 3HaHWW HM3yueHue rpejMeTa
«XuMusi» Ha yriayOMEHHOM YpOBHE OCHOBAaHO HA MEXKIIPeJMETHBIX CBSI3SIX C yueOHbIMHU
ripeiMeTaMH, BXO/ASII[MMHU B COCTaB MpeIMeTHBIX oOacTeli «EcTeCcTBeHHO-HayuUHbIe TTPeIMeThI»,
«MareMaTHKa ¥ UHPOPMaTHKa» U «PyCCKUi A3bIK U JIATEpPATypa».

[Tpu u3yueHnu yueGHOTO TpegMeTa «XHUMUSI» Ha YriayOséHHOM YpPOBHe TakKe, Kak Ha
YPOBHEe OCHOBHOTO U cpefHero obmiero o6pa3oBanus (Ha 0a30BOM ypOBHe), 3ajaueid
TIePBOCTETNeHHON 3HAaYMMOCTU SIB/IsIeTCsl (hOpMUpPOBaHWE OCHOB HAayKW XUMHHM Kak 00JsiacTH
COBPEMEHHOI'0 eCTeCTBO3HAHMs], TPAKTUUECKOW [JesSTe/lbHOCTU ueJioBeKa W OJHOTO U3
KOMITOHEHTOB MHMPOBOM KY/IbTYpBbl. PellleHre 3TOM 3a7jauv Ha yryiyOIEHHOM YPOBHe W3y4eHHUs
npeJiMeTa MperosiaraeT peaaysalyio TakKUX Liesiel, Kak:

* (opmupoBaHue Tpe/CTaBlIeHUI: O MaTepUaJbHOM eJJMHCTBe MHpa, 3aKOHOMEPHOCTSIX

Y TI03HaBaeMOCTH SIBJIEHUM MPUPO/Ibl, 0 MeCTe XUMHUU B CUCTEMe eCTeCTBeHHbIX HayK U
eé Befyllei posii B obecrieueHUM YCTOWUMBOTO Pa3BUTHSI UeslOBEUECTBA: B pellleHUH
1poO/ieM SKOJIOTMUeCKOM, SHEePreTHUecKold W TIMINEBOH 0e3011acHOCTH, B PA3BUTHH
MeIWLUHBI, CO3[JaHWM HOBBIX MAaTepHa/ioB, HOBBIX HWCTOYHUKOB JHEPTWH, B
obecrieueHM  PAI[MOHATIBHOTO TIPUPO/IOTIO/TE30BAHMS, B (hopmMupoBaHUU
MHPOBO33peHus 1 00111eli Ky/IbTyphl YelloBeKa, a TakKe IKOJIOrHueckr 000CHOBaHHOTO
OTHOLLIEHUsI K CBOeMY 3/10pPOBbIO U IIPUPOJHOM Cpejie;

® OCBOEHME CHUCTeMbl 3HaHHUH, JieXaluX B OCHOBe XHWMHYECKOH COCTaBsitoIei
eCTeCTBeHHO-HAayuHOW KapTUHbI MHpa: (YyHJAMeHTa/JbHbIX TIOHATHH, 3aKOHOB M
TEOpUl XWMHM, COBDPEMEHHBIX TIpeJCTaB/eHU O CTPOEHWM BelllecTBa Ha pa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKY/IIPHOM, Ha/IMOJIEKYJISIPHOM, 0
TEePMOJUHAMUYECKMX W KWHETUYeCKMX 3aKOHOMEDHOCTSIX TPOTEeKAaHUS XUMHUYeCKUX
peakiyii, 0 XUMHUUeCKOM PaBHOBECHH, PAaCTBOpaX U JUCTIEPCHBIX CUCTeMax, 00 00Imx
HayUHBIX MPUHLIMIIAX XUMUYECKOr0 TTPOM3BO/ICTBa;

* ¢dopmupoBaHre Yy 00ydYarOIIMXCs OCO3HAHHOTO TIOHMMaHHWs BOCTPeOOBaHHOCTU
CUCTEMHBIX XMMHWUECKUX 3HaHWUH i1 OOBSICHEHWs KIFOUeBBIX Hed u Tipobsiem
COBPEMEHHOW XWMHH, [jiss OOBSICHEHHSI M TPOTHO3WPOBAHUS SIBJIEHUM, WMEROIUX
eCTeCTBEHHO-HayuHYyl0 TIpUPOZYy; TPaMOTHOTO pellieHUss TpobieM, CBSI3aHHBIX C



XMMHEeH, TPOTHO3UPOBaHUs, aHald3a W OLEHKU C TIO3ULMKA SKOJIOTUUeCKOU
6e30MacHOCTH TOC/TeACTBUIM OBITOBOM M MPOU3BOACTBEHHOU [IeSITeILHOCTHA Ue/loBeKa,
CBSI3aHHOW C XWMHWUYECKWM TIPOM3BOJCTBOM, WCIIO/Ib30BaHUEM U TepepaboTKoi
BeLL|eCTB;

yriybsieHre Tpe/CTaBleHU O Hay4YHbIX MeTo/laX TI03HaHUs, HeoOXOJUMBIX /ISt
npro6peTeHus1 yMeHUI OpUeHTHUPOBATHCS B MUPE BelecTB U 00bsICHEHHsT XUMHUUECKUX
sBJIEHW/, MMeWLMX MeCcTOo B T[pUpPOZle, B TPAKTUUECKOM [JesaTebHOCTH U
MOBCeJHeBHOM YKU3HU.

B nmnnaHe peanu3aluM TiepBOOUEPEIHBIX BOCITUTATENBHBIX U Pa3sBUBAOIUX (PYHKIMN
11eJIOCTHOM CHCTeMbI cpefiHero obiero obpa3oBaHusl MPU U3yUYeHUU TpeAMeTa «XUMHs» Ha
yry1y6IEHHOM ypOBHE 0COOYI0 aKTyalbHOCTh MPUOOPeTAr0T TakKKe 1ie/M U 3a/jauu, Kak:

BOCIUTaHWe YOEXAEHHOCTH B T[I03HABAEMOCTH SIBJIEHWUM TIPUPOABI, YBaKEHUs K
MIpOIIeCCy TBOpYECTBA B 00/1aCTH TEOPETUUECKUX M TIPUKIAZHBIX HCC/Ie[0BaHUM B
XUMUH, (HOPMUPOBAHWE MHPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU;

pa3BUTHE MOTHMBALMM K OOYUEHHWIO M TMO3HAHHUIO, CTIOCOOHOCTEM K CAMOKOHTPO/IIO U
CaMOBOCTIUTAHHMIO Ha OCHOBE YCBOEHMsI 00I1[eueI0BeUeCKUX [[eHHOCTeH;

pa3BUTHE  T[I03HABaTe/NbHBIX WHTEPECOB, HWHTE/VIEKTya/lbHBIX W TBOPYECKHX
criocobHoCTel 00yuaromuxcsi, GOpMHUPOBaHHE Yy HUX CO3HATeIbHOTO OTHOLIEHHSI K
caM000pa30BaHUI0 U HETNPEphIBHOMY 00pa30BaHWIO KakK YCJIOBUIO  YyCIEIHON
npodeCCUOHAILHON M OOIIeCTBEHHOW JeITe/IbHOCTH, OTBETCTBEHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIOTPeOHOCTHU B 3/[0POBOM 00pa3e JKU3HU;

dbopMUpOBaHHE yMEHWM W HaBBIKOB Pa3yMHOrO TPUPO/IOIO/Ib30BaHUs, Pa3BUTHE
9KOJIOTUUECKOW  KY/bTYpbl,  TpUOOpeTeHHe  OmbiTa  OOIeCTBEHHO-MOJ/Ie3HOMN
9KOJIOTHUECKOU eI TeTbHOCTH.

OO1riee uuC/I0 YacoB, MPEeAYCMOTPEHHBIX /IS WU3yueHWs XUMHUM Ha YI/IyO/IeHHOM YPOBHE
cpesHero obiero obpa3oBanus, coctapiseT 204 yaca: B 10 kmacce — 102 uvacoB (3 vaca B
HeJemto), B 11 knacce — 102 yacoB (3 4aca B HefieJto).



COJEPXAHUE OBYYEHUSA
11 K/TIACC

OBILIAA U HEOPTTAHUYECKASA XNUMUSA

TeopeTuyecKue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYecKuil 3neMeHT. V3oTonbl. CTpoeHre 3/1eKTPOHHBIX
000/10ueK aTOMOB, KBaHTOBble 4YMC/Ia. OHepreTHuecKWe YpPOBHM U TOJyPOBHU. ATOMHBIE
opourtamu. Knaccudbukaiys XMMHUECKUX 3/1IeMeHTOB (s-, p-, d-, f-amemenTsl). Pacripeznenenue
3JIEKTPOHOB TI0 aTOMHBIM OpOWUTanssM. OJIeKTPOHHbIE KOH(UTrypaliyd aTOMOB 3/IEMEHTOB
TIepBOrO—UYeTBEPTOrO TIEPUOZIOB B OCHOBHOM U BO30YXK/IEHHOM COCTOSTHUH, 3/1€KTPOHHBIE
KOH(UTrypari MOHOB. DJIeEKTPOOTPULIATE/TbHOCTb.

[Tepyuoanueckuit 3akoH U Ilepuoguueckass cucTeMa XWMUUeCKuX 3jemMeHToB [I.U.
MenpeneeBa. CBs3b NepUOJUYECKOrO0 3akKoHa U [leprofuueckod CHUCTEMbl XMMHUYECKUX
3/IEMEHTOB C COBPEMEHHOW TeopHel CTPOeHUs aTOMOB. 3aKOHOMEDHOCTH WM3MeHEeHHs CBOWCTB
XUMUYECKUX 371eMeHTOB M 00pa3yeMbIX WMH TIPOCTBIX M CJOXHBIX BeIL[eCTB IO TPyIaM Hu
rnepuosiaM. 3HaueHre nepuoguueckoro 3akona I.11. MenjesneeBa.

XuMmuyeckasi CBsi3b. BUbI XMMUUECKOM CBsI3M: KOBaJieHTHas, MOHHAsl, MeTasihnyeckKasl.
MexaHu3Mbl 00pa30BaHUs KOBAJIeHTHOW CBSI3U: OOMEHHBIM U IOHOPHO-aKIIeMTOPHBIN. DHEPrust
Y yivHa CBs3u. [1osipHOCTDb, HAaNpaB/IeHHOCTh M HAChIILaeMOCTb KOBa/JIeHTHOM CBsi3U. KpaTHble
cBsi3u. BopopogHas cBsisb. Me)xMoseKy/isipHble B3aMO/IeHCTBYSI.

BasnieHTHOCT, ¥ BajleHTHble BO3MOXXHOCTH aTOMOB. CBsI3b 3/IeEKTPOHHOW CTPYKTYPBI
MOJIeEKy/l C UX TeOMeTpUUeCKMM CTpPOeHUeM (Ha TMpuMepe COeJMHEeHWI 3/1eMEeHTOB BTOPOTO
repuo/a).

[MpencraBneHe O KOMIUIEKCHBIX —coefuHeHUsix. (CocTaB KOMILJIEKCHOTO  MOHa:
KOMILIeKCOOOpa3oBaresib, JIMTAaHAbL. 3HaueHHWe KOMIUIEKCHBIX coeAnHeHWM. [loHsTHE O
KOODPJWHALIMOHHON XUMUH.

BeljectBa MOeKy/ISIpHOTO ¥ HEMOJEKYJIIPHOTO CTpOeHMs. Tumbl KpUCTaIIM4eCKUX
peLléToK (CTPYKTYp) Y CBOMCTBA BeLL|eCTB.

[TonsiTe o AuCIIepCHBIX cucTeMax. MicTuHHBIe pacTBOpHI. [IpeicTaBieHre 0 KOJIJIOUJHBIX
pactBopax. CriocoObl BbIpa)KeHHWsI KOHL|EHTpAllud DPAacTBOPOB: MacCOBasi [10Jisi BellleCTBa B
pacTBope, MoJisipHas ~ KOHLleHTpauus. HacblllleHHble ¥ HeHachlllleHHble  PacTBOPBI,
pacTBOPUMOCTh. Kpuctamioruaparsl.

Knaccudukaiyss 1 HOMeHK/IaTypa HeOpraHUuUeCcKWX BelllecTB. TpuBUa/bHble Ha3BaHUS
OT[le/IbHBIX MpeCTaBUTe/Iel HeOPraHUUeCKUX BellleCTB.

Krnaccudukaiys XuMUUeCKUx peakiivii B HeOpraHMueCKoi U OpraHn4eckoi XMMUU. 3aKOH
COXpaHEeHUsI MacChl BEIeCTB; 3aKOH COXPaHeHWs W TIpeBpallleHUs SHepPruyd MpyU XUMUUeCKUX
peakuysx. TeroBbie 3¢(eKTbl XUMHUUECKUX peaklii. TepMoXyuMuuecKue ypaBHeHHs.

CKOpOCTb XMMUYeCKOW peakliiy, eé 3aBUCMMOCTb OT pa3/IMyHbIX (akTopoB. ['oMOreHHbIe
Y reTeporeHHble peaklvy. KaTanus v KaTaamu3aTophl.

OOpatumble W HeoOpaTHMble peaki[Ud. XHWMHWUecKoe paBHOBecwe. KoHcTaHTa
XUMUUECKOro paBHOBecus. PakTOphl, BAMUSIOIIME Ha T0JI0’KeHHWEe XWMHUYEeCKOTO0 paBHOBECHS:
TeMIiepaTtypa, [aB/ieHWe W KOHLIEHTpal[My BelleCTB, YUaCTBYIOLIMX B peakuuu. [IpuHuun Jle
[MTaTense.



OnekTponuTuyeckass auccouyarys. CunbHble W cylabble  31eKTponuThl.  CTerneHb
nucconuanuu. Cpefia BOJHBIX PaCTBOPOB: KMCJ/IOTHasl, HeMTpasbHas, LiefouHast. BogopoaHbiv
niokasaresb (pH) pactBopa. I'nziponn3s coneii. Peakriuy noHHOTO 0OMeHa.

OKUC/IUTE/IbHO-BOCCTAaHOBUTE/IbHBIe  peaklui. CrerneHb OKUCAeHUs. OKUCIUTeNb WU
BOCCTaHOBUTe/b. [Ipoljeccbl OKHUC/IeHUssT M BOCCTaHOBJeHUs. BakHellllle OKUCIUTENU WU
BOCCTaHOBUTENIM. MeTo/] 371IeKTPOHHOTO OasiaHca. J7eKTPOJIM3 PaCTBOPOB M PacIljlaBOB BeIIleCTB.

OKCIiepuMeHTaibHble MeTOZbl M3YUeHMsl BeleCTB W WX [peBpallieHUil: pa3/ioKeHue
MepoKcHja BOJOpOJa B TPUCYTCTBUU KaTalu3aTropa, MOJeNrd KPUCTA/UIMYeCKUX peLIéTOK,
TIpOBe/IeHHe peakluidi WMOHHOTO OOMeHa, Oripe/ie/ieHHe Cpelibl pPacTBOPOB C  TIOMOIIbIO
VH/IMKaTOpOB, W3y4yeHue BIUSHUS Pa3/MYHbIX (DaKTOPOB Ha CKOPOCTb XMMHUECKOUW peakiuu U
T0JI0)KeHe XMMHUUeCKOT0 paBHOBeCHS.

Heoprannueckasi XMMHUsl.

[MTonoxkeHne HeMmeTannoB B Ileproguyeckoil cucreMe XUMHUYecKux 3nemeHToB /[I.U.
MeH/jefieeBa ¥ 0COOEHHOCTH CTPOeHMsI WX aToMoB. Pu3nyeckude CBOWCTBA HeMeTaJl/IOB.
AnnoTtponusi HeMeTasUI0B (Ha MpUMepe KUCI0po/ia, cepkl, hocdopa U yriepoza).

Bogopog. Ilonyuenue, ¢usnueckrie U XMMUUeCKWe CBOMCTBA: peakld C MeTaljaMu U
HeMeTaJl/laMH, BOCCTaHOBUTe/IbHbIe CBOUCTBA. ['nipuibl. TOM/IMBHBIE 3/IEMEHTHI.

Canorensl. HaxoxkieHre B TIpUpO/e, CIOCOOBI MosyueHus, Gpu3ndeckie U XUMHUUECKHe
cBolicTBa. ['anoreHoBozopozbl. BakHelilve KUCIOpPOACOZep)Kallje COeJWHEHUs TajloreHoB.
JIabopaTopHble ¥ MPOMBIIIJIEHHBIE CIIOCOOBI TIOTyUeHHsl rajoreHoB. [IpuMeHeHYe TajoreHoB U
WX COeJJMHEeHUM.

Kucnopon, o30H. JlabopaTopHble ¥ TIPOMBILLIZIEHHBIE CIIOCOOBI TIOMyYeHHs KUC/IOpPO/a.
dusmyeckue W XWMHUYECKHMEe CBOMCTBA M TNpUMEHeHHe Kucaopoja W o030Ha. OKcuabl U
TePOKCU/[IBI.

Cepa. HaxoxzaeHue B Tpupojie, CrocoObl ToyueHUs, (U3NUECKHe W XUMUYEeCKHe
coiictBa. CepoBozopog, cyabbuabl. Okcun cepoi(1V), okcup cepoi(VI). CepHucTast U cepHasi
KACIOTBI U uX comd. OcoOeHHOCTH CBOWMCTB CepHOM KUCIOTHL. IIpuMeHeHWe cepel U eé
coeZIMHeHU.

A3or. HaxoxageHue B Tpupofie, CIOCOObI MosiyueHus, (u3uyeckue U XUMHUECKue
cBoOMCTBa. AMMHaK, HUTpUAbL. OKCHAbI a30Ta. A30THCTasi M a30THas KUCJIOTbl U WX COJH.
Oco6eHHOCTH CBOWCTB a30THOH KHUC/IOTHL. [IpuMeHeHHe a30Ta M ero CoeJuHeHHH. A30THbIe
y00peHus.

docdop. HaxoxgeHre B TPHUpOJe, CIIOCOOLI MOydeHus, (Gpu3nueckue U XUMUUYECKHe
cBoiictBa. Pochugaet U dochun. Oxcuzabl docdopa, dochopHasi KucaoTa U e€ COMU.
[TpumeneHue docdopa u ero coearHernii. PochopHble yao00peHusl.

Yrnepos, HaxoxjeHWe B Tipupoje. AJIIOTPOnHble MoAuduKaiuu. Pusnuueckde Hu
XUMUYEeCKre CBOMCTBAa TMPOCTBHIX BelllecTB, oOpa3oBaHHbIX yriepoaoMm. Okcup yriepoga(ll),
okcug yriepoga(IV), yrosbHasi Kucinota M e€ Cojd. AKTUBUPOBAHHBIA YToOJib, afcopOLus.
dynnepensl, TpadeH, yriaepoAHble HAHOTPYOKW. IIpuMeHeHHMe TIPOCTBIX  BeIECTB,
00pa30oBaHHBIX YTIEPOJIOM, U €T0 COeIMHEHHH.

Kpemuuii. HaxoxkzieHre B Mpupojie, CIOCOOBI MOTydeHus, GU3NUeCKne U XUMUYEeCKHe
ceoiictBa. Okcng kpemHusa(IV), kpeMHueBast KUc10Ta, CUIMKaThl. [IpuMeHeHre KpeMHUSI U ero
coepuHeHn. CTeK0, ero Mojy4yeHre, BU/bl CTeK/Ia.

[MonoxeHue MetasuioB B [leproanueckoli cucteMe XUMUUECKUX 371eMeHTOB. OcobeHHOCTH
CTPOEeHUsI 37IeKTPOHHBIX 060s10ueK aToMoB MeTasuioB. OOb1ue ¢r3nyeckre CBOWCTBA METaJIIOB.
[TpumMeHeHue MeTasIOB B ObITY U TexHUKe. CIilaBbl MeTaJI/IOB.



O/NeKTPOXUMHUYECKUIA PpsAJ, HampsbkeHWd Meta/uioB. OOie crocoObl  TOMy4YeHuUst
MeTaJUIOB: TUAPOMETA/ITyprusi, MUpPOMeTaslyprus, 3/aeKTpoMeTanayprus. [IoHsTHe 0 KOppo3uu
MeTanioB. CriocoObl 3aIyThl OT KOPPO3HUH.

OO0miast xapakTepucThka MeTa/uioB IA-rpymmbl [lepuoguueckoil cUCTeMbl XUMUYECKHUX
71eMeHTOB. Hatpuii v Kanuii: monydeHue, Gusnueckie U XUMUUeCKHe CBOWCTBA, MPUMeHeHHe
TIPOCTHIX BEILeCTB U UX COe/IMHEHUH.

OO6mast xapakrepuctiuka meta/uioB ITA-rpymnmbl [Teproguueckoil CUCTEMbI XUMUYeCKUX
5/IeMeHTOB. MarHuii W KaibLMi: ToayuyeHUe, ¢U3MUeCKWe U XHUMUYeCKHe CBOWCTBa,
TIpUMeHeHUe TIPOCTHIX BEIeCTB U UX coefiHeHuH. JKECTKOCTh BOZIBI M CTIOCOOBI €€ yCTpaHeHusl.

AnoMHMHUI: TIONy4yeHHe, (U3MuecKue M XUMHUecKue CBOMCTBA, MpUMeHeHHe IMPOCTOro
BellleCTBA U ero coeAuHeHuil. AmdoTepHble CBOWMCTBa OKCHJA U TH/POKCHJA altOMUHUS,
T'U/JPOKCOKOMIUIEKChI aTFOMUHHUSI.

OOiast xapakrepucTuka MeTannoB 1obounbix moarpynn (B-rpymnm) Ilepuoanueckoi
CUCTEeMbI XMMHUYECKUX 37IEMEHTOB.

dusnyeckre U XUMHUUYECKHe CBOWCTBA XpoMa U ero coefiHeHWH. OKCUbI U TU/IPOKCU/IbI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl U AUXPOMAThl, UX OKUC/IUTEbHbIE CBOWCTBA.
[TonyueHvie 1 MprMeHeHUe XpoMa.

dusnueckue U XUMHUYECKMe CBOMCTBA MapraHlla M ero coeivHeHWd. Baxnele
coenunenus: mapradua(Il), mapranua(IV), mapranua(VI) u mapranna(VII). Ilepmanranat Kaaus,
ero OKUCJ/INTe/IbHbIe CBOMCTBA.

dusnueckre ¥ XMMHAYeCKUe CBOMCTBA »Kejie3a U ero coefiuHeHui. OKCH/IbI, TUAPOKCUBI U
coun kene3a(Il) u >xene3za(I1l). [TosyueHue 1 IpUMeHeHe Kejle3a U ero CIJIaBoB.

dusnyeckre U XMMUYECKHe CBOMCTBA MeId U eé coefiuHeHui. [TonyyeHre U puMeHeHUe
MeJy U eé CoeJMHEeHUN.

Luuk: nonyueHue, pusnueckre U XMMU4eckue CBOMCTBa. AMQOTepHble CBOMCTBA OKCH/A
Y TU/IPOKCH/IA LIMHKA, TH/IPOKCOKOMILIEKChI LIMHKA. [IprMeHeHye LIMHKA U ero COeZJMHeHU.

OKcrepyuMeHTallbHble MeTO/Jbl HW3yueHHWsl BelLeCTB W HUX [IpeBpallleHuil: H3ydyeHHe
o0pa3lioB HemeTasyioB, ropeHue cepbl, ¢ochopa, >Kenesa, MarHUs B KUCIOPOJe, H3yueHHe
KO/IIeKIMU  «MeTanibl U CIUIaBbl», B3aUMOJENCTBHE IIeJIOUHBIX W  I1e/I0YHO3eMeTbHBIX
MeTaJIZIOB C BOJOW (BO3MOKHO MCII0/Ib30BaHHe BHJeOMaTepUasioB), B3aUMO/leliCTBUe LIMHKa U
)Kejie3a C paCTBOpaMH KUCJIOT U Lje/i0yeid, KaueCTBeHHbIe peakl[iy Ha HeOpraHWYecKre aHUOHBI,
KaTHOH BOJIOPOZA U KaTMOHBI METaJlJIOB, B3aUMO/eMCTBUe THAPOKCH/OB a/lFOMUHUS U LIMHKA C
pacTBOpaMM KUCJIOT U 1ie/ioueil, pellleHre SKCIepUMeHTaIbHbIX 3aZlau Mo TeMaM «['ajoreHbl»,
«Cepa 1 eé coejuHeHUs», «A30T U (ocdop U UX coeilHeHUsI», «MeTaribl TJIaBHbIX MOTPYII»,
«MeTasnibl MOOOYHBIX MTOTPYII».

XUMHUA U )KU3Hb.

Posib xumuM B obecrieueHUH YCTOMYMBOTO Pa3BUTHS uenioBeuecTBa. [ToHATHE O HayuHBIX
MeTOo/laX T03HaHUSI U METOJ|0JIOTMM HAy4yHOro MCC/ie[oBaHusd. HayuHble MPUHLIMIIBI
OpraHu3ali XMMUYECKOro TIPOU3BO/CTBA. [IpoMbIiiieHHbIe CITOCOOBI TIOyUYeHHs] BaXKHEHIIINX
BelllecTB (Ha MprUMepe MPOU3BO/ICTBA aMMHaKa, CepPHOM KUC/IOThI, MeTaHoa). [IpomblliieHHbIe
CrOCOOBI TOTyUYeHUs] META/IZIOB U CIUIaBOB. XMMHUYeCKOe 3arpsi3HeHHe OKPY)KAoIel Cpeabl U
ero rocsecTBus. Posib XMy B 00ecrieueHuH SHepreTHUeckoi 6e30macHOCTH.

XumHsi U 370pOBbe 4esjioBeKa. JleKkapcTBeHHble cpefCTBa. [lpaBusia MCII0/Ib30BaHUS
JIeKapCTBeHHBIX TperapaToB. Posb XUMUM B pa3BUTUU MeULIVHBI.

XUMHUS TIUIIA: OCHOBHbIE KOMIIOHEHTHI, TuIleBble J00aBKu. Posib XMy B obecrieueHuH
TTHIIIeBOI Oe30MMacCHOCTH.



KocmeTtnueckve u mapgromepHble cpefctBa. beitoBas xwmmusi. IlpaBua 6Ge3omacHOro
VICTIO/Tb30BaHUS TIPerapaToB OBITOBOUM XMMHU B TIOBCEJHEBHOMW >KHU3HH.

XWMUSs B CTPOUTE/TBCTBE: BayKHEHIIe CTPOUTE/IbHBIE MaTepHasbl (1ieMeHT, OeToH).

XuMusi B ceTbCKOM X03stiicTBe. OpraHuueckrie ¥ MUHepasbHbIe y100peHusl.

CoBpeMeHHble KOHCTPYKLIMOHHBbIE MaTepuasbl, KpackKu, CTeK/I0, KepaMuka. Marepuasbl
JJ1s1 371eKTpOHUKY. HaHoTexHomoruu.

PacuéTHble 3a7aun.

Pacuétbl: mMacchl BeljecTBa WM 00BbEMa ra3oB 1O HM3BECTHOMY KOJIMUECTBY BeIeCTBa,
Macce Wi 00BEMy OZJHOTO M3 yUaCTBYIOIIMX B peaKLMH BelecTB, Macchl (00bEMa, KO/TMuecTBa
BeIl[eCTBa) IMPOAYKTOB peakiWy, eC/d OJHO W3 BeLecTB MMeeT IpuMecH, mMacchl (00BEMa,
KO/JIMUeCTBa BelllecTBa) MPOZAYKTa peakliiy, ec/id OJHO U3 BellecTB [JaHO B BHJe pacTBopa C
orpezie/IEHHOM MacCOBOM [l0Jlell pacTBOPEHHOIO BelecTBa, MacCOBOM JOMW M MOJISIPHOU
KOHLIEHTpal[My BelljecTBa B pacTBOpe, [0JM BbIXOJA MPOAYKTa peakLuu OT TeOpeTUYeCKU
BO3MOJXXHOT0.

MexXripeIMeTHbIE CBS3H.

Pean3aiiyisi MeXXIIpeJMEeTHBIX CBsi3el NP M3yuyeHHH 00I1el 1 HeopraHMUeCcKol XUMHUH B
11 Kmacce ocyIreCcTB/IsSI€TCS UYepe3 MCIO/Ib30BaHMe KakK OOIIMX eCTeCTBEHHO-HAYUHBIX TIOHSITHH,
TaK Y NOHATHM, IPUHATBIX B OT/e/IbHBIX Npe/IMeTax eCTeCTBeHHO-HayUHOr0 LIMKJ/Ia.

OOmue ecTeCTBeHHO-Hay4Hble TIOHSITHS: sIBJIeHWe, Hay4HbIA (haKT, TUIOTe3a, TeOpwHs,
3aKOH, aHalW3, CHUHTe3, KIaCCU(PUKALUS, TepUOANYHOCTb, HaO/ofieHne, W3MepeHue,
9KCIIepYMeHT, MO/ieJlb, MOZle/IMpOBaHue.

dusnka: Marepusi, MUKPOMMD, MakpOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIIbl, PaZiMOaKTUBHOCTb, MOJEKY/a, SHepreTUYecKuil YpOBEeHb, BEIeCTBO, Tesl0, 00BEM,
arperaTHoe COCTOsSIHME BellleCTBa, H/eanbHbIi ra3, (u3nueckue BeJWYMHBI, eJUHULIbI
V3MepeHUsi, CKOPOCTb, S3Heprus, Macca.

Buonorusi: kjeTka, OpraHusM, JKocucTeMa, Ouocdepa, Merabonm3M, Makpo- W
MHKDO3/7IeMeHThI, O€/IKW, XKHMPBI, YTIeBObl, HYK/JIE€UHOBBIE KUCIOThI, ()epMEHThbI, TOPMOHBI,
KPYTrOBOPOT BellleCTB U ITOTOK SHEPrUy B 3KOCUCTeMax.

['eorpacuisi: MyUHepaJibl, TOPHbIE TIOPO/ib, T10J/Ie3HbIE UCKOTIaeMble, TOTJIMBO, PECYPCHI.

TexHO/IOrus: XUMU4eckasi IPOMBIILJIEHHOCTb, MeTa/UIyprusi, CTpOUTe/IbHble MaTepuallbl,
Ce/IbCKOXO3SIICTBEHHOe  MPOW3BO/CTBO, IMILeBasi IPOMBILUIEHHOCTb, (hapMaljeBTHUecKas
IIPOMBILLIIEHHOCTB, TIPOM3BO/CTBO KOCMEeTHUYeCKHUX TIperaparos, TIPOU3BO/CTBO
KOHCTPYKLMOHHBIX MaTepHaoB, 3/IeKTPOHHAs [IPOMBILLIEHHOCTb, HAHOTEXHOJIOIUH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHM HA
YI'VIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHNA

JINHHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBHMM C CUCTEMHO-[eATebHOCTHBIM TOJAXOJOM B CTPYKTYpe JMYHOCTHBIX
pe3y/bTaTOB OCBOEHHsI TipegMeTa «XWMHs» Ha YPOBHe cpefgHero o0ijero o6pa3oBaHUs
BbI/Ie/IEHBI C/IeAYIOIIe COCTAaBJISAION[Me: OCO3HAaHHe 00yUaroIMMHUCS POCCUHCKON TPayKJaHCKOMH
WJEHTUYHOCTH; TOTOBHOCTb K CaMOPAa3BUTHIO, CaMOCTOSITEJIbBHOCTA M CaMOOIpe/ie/leHHI0;
Ha/lMuie MOTHBAllUM K OOYyYeHHIO; TOTOBHOCTb U  CIOCOOHOCTH  OOydarommxcs
PYKOBOZICTBOBATLCsl TMPHUHATBIMUA B OOIleCTBe MpaBW/aMH W HOpMaMH TIOBeZIeHUsI; Ha/lhuue
TIPABOCO3HAHUS, IKOJIOTUUECKON KyJ/IbTYPhI; CIIOCOOHOCTb CTaBUTh LI€JTU U CTPOUTH >KHU3HEHHBIe
TI/IaHBbI.

JIMUHOCTHBIE pe3y/ibTaTbl OCBOEHUs TpeiMeTa «XUMHUs» OTPaKaloT CPOPMHUPOBAHHOCTh
OTIbITa MO3HABATeTbHOMN U MPAKTUUECKOW [IesITe/TbHOCTH 00YUaroIIuXCsl B TIPOLiecce peaTnu3aljiu
obpa3oBaTe/TbHOM /1eATe/TbHOCTH.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHUS MpeaMeTa «XUMHUs» OTpa)karoT COPMUPOBAHHOCTH
OTTBbITa TI03HABATE/ILHON U MPAKTHUECKOH AeATeTbHOCTH 00yJaroluxcsi B MPOIiecce peann3ayn
oOpa3oBaTe/bHOM JIeaTeIbHOCTH, B TOM UHC/IE B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHMA:

0CO3HaHUsI 00YYAIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX TMPaB M 00513aHHOCTeH, yBaXKeHHUs K
3aKOHY U MPaBOMOPSIAKY;

Tpe/iCTaB/eHUs] O COLMaJbHBIX HOpMax W TpaBUaX MEeXJIMYHOCTHBIX OTHOILIEHWN B
KOJI/IeKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU JIeSTe/TbHOCTH TIPU CO3/IaHUU yUeOHBIX MPOEKTOB,
pellieHny yueOHBIX U TT03HaBaTeIbHBIX 3a/1ay, BBIMOTHEHUM XMMUUYECKUX KCIIEPUMEHTOB;

CMIOCOOHOCTHU TIOHMMATh Y TMPUHUMAaTh MOTHBBI, HAMEPEeHUs], TIOTUKY U apryMeHThI APYTHUX
TIPU aHa/IM3e Pa3/InYHbIX BUJIOB YUeOHOM /edaTeTbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHUA:

L[EHHOCTHOTO OTHOLLEHUSI K HCTOPUYECKOMY M HAyYHOMY Hac/IeJUI0 OTeyeCTBEHHOU
XUMUY;

YBa)K€HUsI K TIPOIIeCCy TBOpPYECTBa B 00/1aCTH TEOPUM W TPAKTUUECKOTO TPUIOKEHUS
XUMUH, OCO3HAHWS TOTO, UTO JlaHHbIe HAYKd €CTh Ppe3y/bTaT /JIUTENbHBIX HaOJI0/IeHnH,
KPOTMOT/IMBBIX SKCIIePUMEHTaIbHbIX TIOMCKOB, TTOCTOSTHHOT'O TPY/la YYEHBIX U PAKTUKOB;

MHTepeca U TI03HaBaTe/JbHbIX MOTHMBOB B TIOJIyYeHHMM U TIOC/EAyIOleM aHaau3e
r“H(OpMal1H 0 MepeJoBbIX JOCTU)KEHUSIX COBPEMEHHOM 0TeueCTBeHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'0 CO3HAHMS, STUUYECKOT0 NTOBE/IeHHSI;

CIIOCOOHOCTH  OL|eHWBAThb CUTYal[dH, CBsI3aHHble C XUMHUECKUMH SIBJIEHUSIMH, W
MPUHUMATh OCO3HaHHbIE pellleHHsl, OPUEHTUPYSCb Ha MOpaJbHO-HPABCTBEHHblIE HOPMbI U
LIeHHOCTH;

TFOTOBHOCTH OLIeHMBaThb CBOE TIOBeJeHWEe W TOCTYNKU CBOUX TOBapUILed C TO3WLIUN
HPaBCTBEHHBIX U MPABOBbIX HOPM U C YUETOM OCO3HaHUSI MOC/Ie[CTBHM TTOCTYIIKOB,;

4) hbopMupoBaHuUs KyJIbTYPbI 3/J0POBbsI:

TIOHMMaHUs L[eHHOCTell 370poBoro u Oe3oracHoro obpasa >KU3HU, HeoOXOJUMOCTU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (hM3UUeCKOMY U IICUXUUYECKOMY 3/]0POBbIO;



cobOsrofieHnst TIpaBU/T 0e30TacHOTO OOpalljeHusi C BeleCTBaMd B OBITY, MOBCEIHEBHOU
)KU3HU, B TPY/IOBOH /1eTe/IbHOCTH;

TMOHUMAaHUsS I1IeHHOCTH TIpaBWI WHAWBHAYaJbHOTO W KOJ/UIEKTMBHOTO 0e30MmacHOro
TIOBe/JIeHUsI B CUTYaLUsX, YTPOXKAIOLLMX 3/J0POBbIO Y >KWU3HU JIHO/Iel;

OCO3HaHUsI TIOC/Ee/CTBUM W HENpUsTUs BPeJHBIX TMPUBbIYEK (yroTpeb/ieHUs aKoroJis,
HapKOTHKOB, KypeHusl);

5) TPyAOBOr0 BOCIIUTAHUS:

KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B yueOHO-MCC/Iel0BaTeNbCKOW /IesiTe/TbHOCTH,
0011[eCTBEHHO T10J1€3HOM, TBOPUECKOM 1 IPYTHX BU/IaX AesTebHOCTY;

YCTaHOBKM Ha aKTHWBHOE ydYaCcTHe B peIlleHWH TMpaKTUUeCcKux 3ajad CoLMaabHOMN
HarpaB/IeHHOCTH (B paMKaxX CBO€ro Kjacca, LIKOJIbI);

VHTepeca K IMpakKTUUecKoMy M3y4yeHHIO Npodeccuid pa3iuyHOro pojia, B TOM UHUC/e Ha
OCHOBe TIpUMeHeHUs TIPeJMeTHBIX 3HaHUM T10 XUMUWY;

YBa)KeHUs K TPYAY, JIIOJSAM TPyZa U pe3ysbTaTaM TPY/0BOM /leATe/IbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WH/AVBH/yaJbHOM TpaekTopuy 00pa3oBaHus,
Oyayuieild mpodeccuy M peanu3alyi COOCTBEHHBIX YKM3HEHHBIX TVIAHOB C YUETOM JIMUHOCTHBIX
WHTEPeCoB, CIIOCOOHOCTel K XUMUH, UHTEPECOB U MOTpebHOCTel 0011eCTBa;

6) 3K0/10rMuYecKoro BOCIIUTAHMSA:

9KOJIOTUYeCKH 11e71ec000pa3HOro OTHOIIEHUs K MPUpPO/ie KaK UCTOYHHKY CYIIleCTBOBAHHUS
>KU3HU Ha 3emiie;

TIOHMMaHUs 171006a7bHOTO XapaKTepa KO0JIOTHUeCKUX TMpobsieM, BIUSTHUS SKOHOMUUECKUX
TPOLIECCOB Ha COCTOSTHUE TIPUPOHOU U COL[MaTbHOM CpeJibl;

0CO3HaHUs He0OXOIMMOCTH UCIIO/Ib30BaHUs JOCTI)KEHUH XUMUU [IJIs1 pellieHs] BOTIPOCOB
paLMOHaIbHOTO MPUPO/I0TI0/Ib30BaHUS;

aKTUBHOT'O HEMNpUATHSA JeWCTBUW, NMPUHOCALMX BpeJ OKpY)Karolled MPUPOAHOW cpepe,
yMeHHsI TTPOTHO3UPOBaTh HeO/IarornpusTHbIe SKOJIOTHUeCKHe TIOC/Ie/ICTBHS TMPeATPUHUMAeMbIX
JleMICTBUM U Npe/loTBpaLLaTh UX;

Ha/IMyusi Pa3BUTOTO 5KOJIOTUUECKOTO MBILUIeHUs], 3KOJOTMUeCKOW KYJbTYpPbl, OMbITA
JlesiTeTbHOCTU  9KOJIOTUYECKOM — HarpaB/IeHHOCTH, YMEHUsi pPYKOBOZCTBOBaTbCS HMH B
TI03HaBaTebHOW, KOMMYHHUKATHBHOMN U COLIMA/IbHOM MPAKTHKe, CIOCOOHOCTH M YMEHUs! aKTHBHO
TIPOTHUBOCTOSITh UZe0/I0TMH XeMo(hoOuH;

7) HeHHOCTH Hay4YHOr'0 N03HAHHUSA:

MHUPOBO33DEHUs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Ppa3BUTHSI HaykKu U
0011[eCTBEHHOU TIPAaKTHKH;

MOHMMaHUs creluUKA XUMHUMA KaK HayKl, OCO3HaHWsl e€é poju B (OPMUPOBAHUM
PaL[MOHATBHOTO HAYYHOTO MBIILJIEHHS], CO3ZIaHUM 11eJIOCTHOTO TPeICTaBIeHuUs] 00 OKpY)KaroleM
MHUpe KaK O eJWHCTBe TPUPOAbI W uesioBeKa, B TO3HAHWU TPUPO/HBIX 3aKOHOMEDHOCTed U
pelieHUH TIpo6JieM cOXpaHeHus! IPUPOAHOTO PaBHOBECHS;

yOexxiéHHOCTH B 0CO00M 3HAUMMOCTM XMMHH [/ COBPEMEHHOM LVBWIM3alUd: B eé
T'YMaHUCTUYECKOW HarpaB/eHHOCTU W Ba)XXHOM POJIM B CO3[]JaHMM HOBOUW 0a3bl MaTepHhabHOMN
KyJIbTYPBI, B pellieHnH r100anbHbIX TPo0IeM yCTOMUMBOTO pa3BUTHS UeI0BeYeCcTBa — ChIPHEBOM,
JHEPreTUYecKol, TIMIIIEBOM W 3KOJOTWYEeCKOW 0e30macHOCTH, B PAa3BUTHUM  MEJAWLMHBI,
obecrieueHUH yCIOBUI YCTIELTHOTO TPYZAA W SKOJIOTHUeCKH KOM(MOPTHOMN KU3HU KaXKAOTO UjieHa
o011iecTBa;

eCTeCTBeHHO-HayuyHOW TIPAaMOTHOCTU: TIOHMMaHHUSI CYIL[HOCTH MeETO/IOB TI03HaHUS,
UICTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKaX, CIIOCOOHOCTH MCII0/b30BaTh IMOayvyaeMble 3HaHUS /IS



aHanM3a U OOBSICHEHUsI sIBJIEHUH OKPY)KAIOIIero MUpa W TPOUCXOMAIIMX B HEM H3MEHEHHH,
yMeHHUs JiesiaTb 000CHOBaHHBIE 3aK/TIOUEHHsT HA OCHOBE HayuHbIX ()aKTOB M UMEIOIINXCS JaHHBIX
C L|eJIBIO TIO/TyUeHHsI J0CTOBEPHBIX BHIBOZIOB,;

CIOCOOHOCTHM CaMOCTOSITE/TbHO UCIIO/Ib30BaTh XMMUUeCKHe 3HaHUSI [|/Isl PellieHus podJiemM
B peasibHbIX )KU3HEHHBIX CUTYaI[UX;

WHTEepeca K TI03HaHMI0, UCC/Ie0BaTeIbCKOU JeATe/TbHOCTY;

TOTOBHOCTA W CIOCOOHOCTH K HerpepbiBHOMY 00pa30oBaHHI0O U CaMOOOpa30BaHUIO, K
AaKTUBHOMY TIOJTyU€HMIO HOBBIX 3HAaHMM 10 XUMWUHM B COOTBETCTBUM C >KU3HEHHBIMH
NoTpeOHOCTSIMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3iMuHbIX cdepax MpodecCHOHATBHOM
JieTeIbHOCTH.

METAITPEJMETHBIE PE3YJ/IbTATbI

MertaripejMeTHbIe pe3y/bTaThl OCBOEHHSI MPOrpPaMMbl 10 XUMHM Ha YPOBHe CpeJHero
o6111ero oOpa3oBaHus BK/IIOUATOT:

3HauMMble [yiss (OPMUPOBAHUS MHPOBO33PEHUS O0YYAIOLIUXCS MEXIUCIIUTITMHADHbIE
(MeXXTpeiMeTHBIE) 00IIleHayUHbIe TIOHSATHS, OTPa’KaroIIye 1[eJIOCTHOCTb HayYHOM KapTHHBI MUpa
¥ crielpKy MeTO/I0B TI03HAHMsI, UCII0/Ib3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
JHeprus, sBJeHHe, MPOLeCcC, CUCTeMa, HayuHbIA (DAKT, TPUHLWII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopwsl, MCCIeZioBaHue, Hab/rojeHre, h3MepeHne, SKCIIePUMEHT U [IpyTHe);

yVHUBepCa/ibHble  yueOHble  flelicTBUST  (TIO3HABaTe/lbHbIE,  KOMMYHHKAaTHUBHBIE,
peryasTvBHbIe), obecrieurBatoie ¢GopMHUpoBaHHe (YHKI[MOHAJILHOM TPaMOTHOCTH U
COL[MA/IbHOW KOMITeTeHIIUH 00yUaroIIuXCsi;

CIOCOOHOCTh ~ OOYYarOIMXCS  WCI0/Ib30BaThb ~ OCBOEHHBIE  MEXAWCIUIUTUHADHbIE,
MHUPOBO33pDeHUECKHe 3HaHWsS W YHHUBepca/lbHble yueOHbIe [eHCTBUS B TIO3HAaBaTeJIbHOM U
COLManbHOM NPaKTHKe.

MeranpemMeTHble pe3y/bTaThl OTPAXKAlOT OBJIa/leHWe YHUBEPCATbHBIMUA yueOHBIMU
TI03HaBaTeIbHbIMU, KOMMYHUKAaTUBHBIMU U PETY/ISTUBHBIMU JI€HICTBUSIMH.

ITo3HaBaTe/bHBIE YHHBepCaIbHbIe yueOHbIe JeiiCTBUS

1) 6a30BbIe JIOrHUECKHE JeHCTBUA:

CaMOCTOSITe/IbHO (POPMY/IMPOBaTh W aKTya/lW3UpOBaTh NpPoOIeMy, pacCcMaTpUBaTh eé
BCECTOPOHHE;

oripefiesisiTh 1| [IesiTeIbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU UX [JOCTYKEHUS,
COOTHOCHUTh Pe3y/bTaThl IeATeTbHOCTH C MOCTaBJeHHLIMU LIe/ISIMU;

WCTIO/Ib30BaTh TIPU OCBOEHWW 3HAHWUM TIPUEMBI JIOTUUECKOTO MBbIIIEHUS: BhIIE/ISTh
XapakTepHble TIPU3HAKW TIOHATMM U yCTaHAB/IMBATb WX B3aUMOCBSI3b, HCIIOIH30BaTh
COOTBETCTBYIOLI[ME TTOHSATHS /7151 00bsSICHEHUsI OTJe/IbHBIX (PAKTOB U SIBJIEHUIA;

BbIOMPATh OCHOBAHUS U KDUTEPUH 151 K/TaCCU(BUKAIIIK BeIleCTB U XUMUUECKUX peaKLni;

yCTaHaB/IMBaTh MPUUMHHO-C/IeZICTBEHHBIE CBSI3U MEXK/y U3yUaeMbIMU SIBJIEHUSIMU;

CTPOUThH JIOTHUECKHE pacCyxeHus (WHIYKTUBHbIe, MeNyKTUBHbIE, TI0 AaHAJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUMsI B PACCMaTpPUBAaeMbIX sIB/IEHUSIX, (hOPMY/IUPOBATh
BBIBO/IbI U 3aK/TFOUEHHUS;

TIPUMEHSITb B TIPOLecce TIO3HAHUS UCIIO/Ib3yeMble B XUMUU CUMBOJIMUECKHe (3HAKOBbIE)
MO/ie/i, TIpeo0pa30BbIBaTh MO/Ie/TbHbIe TIPeCTAB/IeHHS — XUMHUUECKUM 3HaK (CUMBOJI) 37IeMEHTa,



XUMudeckass (GopMmysa, ypaBHEHMEe XWUMHUECKOW peak[MM — TIpU pelIeHur yueOHBbIX
Mo3HaBaTe/bHLIX U TMPaKTUUeCKUX 3a/layu, MPUMEHSITh Ha3BaHHbIE MoO/ie/IbHble TIpe/[CTaB/IeHuUs
JI7ISI BBISIBJIEHUST XapaKTePHbIX TTPU3HAKOB U3yUaeMbIX BeIl|eCTB U XMMUUeCKUX PeaKIUi.

2) 0a3oBbIe MCC/IeI0BATe/IbCKHe JeHCTBHS:

BJIafleTb OCHOBaMH METO/IOB HAyYHOT'O TI03HAHMS BeIlleCTB U XUMHUUYECKUX PeaKi[vi;

dopmynmpoBaTh 1eld M 337ldauM  WCC/Ie[0BaHUs], WCTOb30BaTh TIIOCTaB/ieHHbIE U
CaMOCTOSITe/TbHO C(HOPMY/TUPOBaHHbIE BOTIPOCHI B KaueCTBe WHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ju1s1 (hOPMHUPOBAHUS TUTIOTE3bI 110 MIPOBEPKE MPaBU/IbHOCTH BhICKA3bIBAEMbIX CYIKIE€HHM;

B/IQ/IeTh HaBBIKAMH CAMOCTOSITEJIbHOTO TIJITAHUPOBAaHUS WM TPOBEJEeHUs YYEHUUECKUX
9KCTIePUMEHTOB, COBEPIIIEHCTBOBATh YMeHHs1 Hab/F0/IaTh 3a XOZIOM TIpoIiecca, CaMOCTOSITe/TbHO
NIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMysupoBaTh 000OIIEHHST W BBIBOABI OTHOCHTETBHO
JIOCTOBEPHOCTH pe3y/bTaTOB MCC/Ie[IOBAHUSI, COCTAB/IATL 0O0CHOBAHHBIM OTUET O TPO/IeTAHHOMN
pabore;

NproOpeTaTh OMBIT YUYEHUUECKOW HCCIe0OBaTe/IbCKOM U TIPOEKTHOM ZIesiTe/TbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METOZOB pelleHust
TIPAKTUYeCKUX 3a/1a4, TPUMEHEeHUI0 PAa3/InYHbIX METO/IOB MIO3HAHMUSI.

3) pabora c undopmarueii:

OPUEHTUPOBATbCSI B  Ppa3/MUHbIX MCTOYHMKaX UWHMOpMalyy (Hay4HO-TIOMNY/isspHast
JUTepaTypa XWMHYECKOTO COJIep)KaHHUsl, CIpaBOuYHble T0COOUs, pecypcbl HTepHeTa),
aHa/IM3UpOBaTh WHGOPMAI[MIO Ppa3/UUHbIX BUZAOB W (OPM TMpe/CTaB/ieHUs], KPUTHUECKU
OLIEHHBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUHUBOCTE;

dbopmynMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TPU TOWCKe U oTOope
vHpopMaLyy, HeoOXOAUMOM [Jisl BBITTOJIHEHUS yueOHbIX 3a7iau orpeie/IEHHOTO TUTIa,;

nprobpeTaTh OMBIT UCIOJIB30BaHUS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHA U
Pa3/INYHBIX TIOUCKOBBIX CUCTEM,;

CaMOCTOSITE/ILHO BbIOMpPATh ONTHUMAabHYIO0 (OpMy Mpe/icTaBieHUs] UHPOPMAIUKU (CXeMBI,
rpaduKy, JUarpaMMbl, TaOMULIbI, PUCYHKH U JIDYTHE);

WCTIO/Ib30BaTh HayuHbIA $3bIK B KadyecTBe Cpe/cTBa Tpu paboTe C XUMHAYECKOU
vHbopMalieli: TPUMEHSITh MeXXIpeJMeTHble ((Pu3nueckue U MaTeMaTUuecKrhe) 3HaKu W
CUMBOJIBI, (hOpMYJIbI, abOpeBUaTyphbl, HOMEHK/IATYPY;

MICTI0/Ib30BaTh 3HAKOBO-CHMBOJIMYECKHe CPeZiCTBa HAIrJIIJHOCTH.
KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

3a/laBaTh BOTIPOCHI T10 CYI[ECTBY 00CY>K/]aeMOl TeMbI B XO7ie Ziajiora U/Win JUCKYCCHH,
BBbICKa3bIBaTh U/ier, OpMY/IMPOBATh CBOU MPeJI0KeHHsI OTHOCUTE/ILHO BbITIO/IHEHUS
rpe/iJIOKeHHOW 3a/1auu;

BBICTYNaTh C Mpe3eHTaljuell pe3y/bTaTOB IMO3HaBaTeIbHOU AesiTeIbHOCTH, MOJyUYeHHbIX
CaMOCTOSITeJIbHO WA COBMECTHO CO CBEePCTHHMKAMM TP  BBINOJHEHUHM XHMUUECKOT0
JKCTIepUMeHTa, TpaKTHUecKo paboTbl 1O MCC/elOBaHUIO CBONCTB M3y4yaeMbIX BeIleCTB,
peanu3alyy yueGHOro rpoekTa, ¥ (OpMYIMpPOBAaTh BBHIBOZBI MO pe3y/bTaTaM IPOBeAEHHBIX
WCCJIeIOBaHUM TTyTEM COT/IaCOBaHMSI TTO3ULIUN B X0/ie 00CyXIeHusl 1 0OMeHa MHeHUsIMU.



PerysiTHBHBIE YHHBepPCaIbHbIE YUeOHbIe JeHCTBHUS:

CaMOCTOSITe/IbHO TJIAHUPOBAaTh U OCYLIECTB/ISITh CBOKO TMO3HABATEbHYIO [JesiTe/TbHOCTb,
orpefiesisisi eé 1eJid W 3aJaud, KOHTPOJIMPOBATh U T0 Mepe HeoOXOAMMOCTH KOPPEeKTHPOBAaTh
Tipe/ijlaraeMblii a/TOPUTM [IeHCTBUM TIPU BBHITIOJTHEHUWHM yueOHbIX M HCC/IefloBaTe/IbCKUX 3afiau,
BbIOMpaTh Hanbosee 3 GheKTUBHBIN CIIOCOO X PelleHHsI C YUETOM MOTyUeHUs] HOBBIX 3HAHUM O
BellleCTBaX U XUMHUECKUX PeaKLIUsX;

OCYI[eCTBJISITH CAMOKOHTPOJIb IeATe/TbHOCTH Ha OCHOBE CaMOAHa/In3a ¥ CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATHBI

[TpeameTHbIe pe3y/bTaThbl OCBOEHHSI TTPOTPaMMbI TI0 XMMUM Ha YTryOJEHHOM YPOBHE Ha
ypOBHe cpefHero o0ijero obpa3oBaHMsl BK/IIOUAIOT CrelMdpuueckure /s yueOHOro TpeaMeTa
«XUMHsI» HayuyHble 3HAHWS, YMEHUs U CIOCOOBbI [eHCTBHM 10 OCBOEHMIO, WHTEPIIPeTalluh U
npeoOpa30BaHUI0 3HAHWMA, BU/IbI 1€SITEJIBHOCTH I10 MOJYYEHUI0 HOBOTO 3HAHUS U TIPUMEHEHHUIO
3HAaHWM B PA3/MUHBIX yueOHBIX CHUTyalUsX, a TAK)Ke B PealbHbIX KMU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C XUMHeH. B mporpamme 1o XWMUM TIpeMeTHBIE Pe3y/bTaThl TMpeCTaB/IeHbl 10
roiaM U3yueHwUsl.

11 KJ/TACC

[TpeameTHble pe3y/bTaThl OCBOEHMs Kypca «OOIjass W HeopraHuyeckas XUMHS»
OTpaXKaroT:

c(OpMHPOBAHHOCTD TIPE/ICTAB/IEHUI: O MaTepPHaIbHOM eIMHCTBE MHpA, 3aKOHOMEPHOCTSIX
Y T03HABaeMOCTU SIBIEHWH TIPUPO/bI, O MECTe€ W 3HAUeHUM XWMHUM B CUCTEME eCTeCTBEHHBIX
HayK U eé pos B 00ecrieueHry yCTOHUHMBOTO Pa3BUTHs, B PEIlIeHUH MPo0JieM 3KOJ0TMUYeCKOH,
SHEPreTUUeCKOW W TIMIIEBOM 0e30MacHOCTH, B pa3BUTUH MEJWIUHBI, CO3ZIAHUM HOBBIX
MaTepuasioB,  HOBBIX  WCTOUHHKOB  SHEPrMd, B  00eCreueHWH  paljoOHaIbHOrO
TIPUPO/IOTIO/Tb30BaHUs, B JOPMUPOBAHUM MUPOBO33PEeHUs U 0011[el Ky/IbTyphI Ue/IOBEKa, a TAKXKe
9KOJIOTMYeCKH 0O0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/]0POBBIO M TIPUPOTHOM Cpe/ie;

BJIa/leHMe CHUCTEMOM XUMMUECKHUX 3HaHWM, KOTOpas BK/IIOUAeT: OCHOBOIIOJIArarolue
TIOHATHS — XMMHUUECKUH 3JIEMEHT, aTOM, SiZIp0 aTOMa, MU30TOIIbl, 3/IEKTPOHHAst 000/I0UKa aToMa,
s-, p-, d-aToMHBIe OpOWTa/MM, OCHOBHOE U BO30Y)KIEHHOE COCTOSIHHSI aTOMa, TMOpHIW3alIvs
aTOMHBIX oOpOuTaned, WOH, MOJIEKy/a, BaJEHTHOCTb, 3JIEKTPOOTPHULIATE/BHOCTb, CTEeIeHb
OKWC/IEHHsI, XUMHUYecKass CBs3b (KOBajJieHTHasi, HWOHHasl, MeTa//Inueckasi, BOJOPOZHas),
KPUCTA/UTMUeCKasi peIIéTKa, XUMUYeCKas peakidsi, pacTBOpP, 3/JEKTPOJUThI, He3TeKTPOJUTHI,
3/IEKTPOIUTHYECKAsT ~ AWCCOLIMAIUS, CTerlleHb  JAUCCOIMAIIMH, BOZODPOJHBIM  TTOKa3aTelb,
OKHC/TUTE/Tb, BOCCTAHOBUTE/Tb, TETVIOBOH 3(h(eKT XUMHUUECKOM peakiivi, CKOPOCTb XUMHUUECKOU
peakiliy, XWMHUUEeCKOe paBHOBECHE; TEOPUM M 3aKOHbI (Teopusi 3JEeKTPOTMTUUYECKOH
JVICCOLIMALIMY, TIepHoindecKuii 3akoH [I.M. MeHzeneeBa, 3aKOH COXpaHEHUsI MacChl BEIECTB,
3aKOH COXPAaHEHUsI W TIPeBpAIlleHUsI SHEPTUM TPU XUMUUYECKUX DeaKIMsiX, 3aKOH MMOCTOSIHCTBA
COCTaBa BeIeCTB, 3aKOH JIEWCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUM SI3bIK XUMUH,
MHUPOBO33pPEHUECKHE 3HaHWs, Je)Kall[ie B OCHOBE TMOHMMAaHHs MPUUMHHOCTH U CHCTEMHOCTH
XUMHUUECKUX SIB/IEHUH; COBpEMEHHbIe TMPEe/ICTAB/IeHHss O CTPOEHWH BeIleCTBA Ha aTOMHOM,
WOHHO-MOJIEKY/IIPHOM W HAJIMOJIEKY/ISIDHOM YPOBHSIX; TIPeZCTaB/eHHUs O MeXaHW3Max
XUMUUYECKMX PeaKIWi, TepMOJWHAMMUECKUX W KHUHETHUEeCKHUX 3aKOHOMEDHOCTSX MX
NPOTeKaHUs, O XWUMWYECKOM paBHOBECHM, pacTBOpaX M  /IUCIEPCHBIX  CHUCTEMaX;
(akTosIOrUeCKe CBe/IeHUsI O CBOWCTBAX, COCTaBe, TOTyUYeHUH U 0e30MacHOM MCTO/Ib30BaHUU



BOXHEUIINX HEOPraHWYeCKUX BEIeCTB B OBITY UM TIPAaKTUUYECKOH [1eTeIbHOCTH UeI0BeKa,
00IIMX HAayUHBIX TTPUHIUTIAX XUMHUUECKOTO ITPOU3BO/ICTBA;

chOpMHPOBAaHHOCTh YMEHH: BbISIB/ISITh XapaKTepHbIe TPU3HAKU MMOHSTHH, YCTaHABIUBATh
VX B3aMMOCB$I3b, UCII0/Ib30BaThb COOTBETCTBYIOLLME TOHSTUS NPU ONMUCAHUM HEOpraHh4yecKux
Bell[eCTB U WX MpeBpallleHnl;

c(hOpMHPOBaHHOCTh YMEHUS KCII0/Ib30BaTh XMMHUYECKYH0 CHMBOJIMKY /i1 COCTaB/eHUS
dbopMys1 BellecTB W ypaBHEHUM XUMUYECKMX PpeakLUil, CUCTeMaTUYeCKyrd) HOMEHK/aTypy
(IUPAC) u TpuBMa/bHbIe Ha3BaHUSI OT/e/IbHBIX BEIeCTB;

chOopMHPOBAHHOCTh YMEHUSI OTIpe/iesiiTh BaJIeHTHOCTh U CTeleHb OKUCIeHUs] XUMHUUYeCKUX
3/IEMEHTOB B COeJVHEHMSX, BHJ, XMMUYEeCKOW CBSI3U (KOBaJIeHTHas, MOHHas, MeTa/ulnyeckKas,
BOZIOPOZHAs1), TUM KPUCTA/UIMYECKOU PeIIETKY KOHKPeTHOIO Bell[eCTBa;

c(OPpMHUPOBAHHOCTb yMeHHs OOBSICHSITb 3aBUCMMOCTb CBOWCTB BeleCTB OT BHUAA
XUMUYECKOW CBSI3W U THUIA KPUCTA/VTMUeCKOW peliéTKH, 0OMeHHbIN U JOHOPHO-aKLIeNTOPHbIN
MeXaHW3Mbl 00pa30BaHUs KOBaJIeHTHOM CBSI3H;

chOpMHPOBAaHHOCTh YMEHUM: KIacCU(ULIMPOBAaTh: HEOpPraHWYyeckue BelecTBa M0 UX
COCTaBy, XMMHUYECKHe peakluu MO0 pa3/MyHbIM TpU3HaKaM (UMCIy U COCTaBy pearupyroiux
BeIIeCTB, TeIIOBOMY 3S(QeKTy peaklyd, W3MEHEHHUIO CTeleHeill OKHUC/IeHUS 3JIeMeHTOB,
00paTUMOCTH, Y4YaCTHIO KaTaju3aTopa U JApYrue); CaMOCTOSITeIbHO BbIOMpAaTh OCHOBaHWS U
KpUTEpPUH A1 KJlacCU(PUKAL[UU U3yuaeMbIX BellleCTB U XUMUUeCKHUX peaKlvi;

c(OpMHPOBAHHOCTb YMEHMSI PpacKpblBaTb CMBICJI TlepuoAuueckoro 3akoHa /[I. U.
MeH/jefieeBa UM [IeMOHCTPUPOBaTh €ro CUCTEMAaTU3UPYIOIIYI0, OOBSCHUTENbHYIO U
MIPOrHOCTUYECKYIO (PYHKLIU;

chOpMHPOBAaHHOCTh YMEHHWM: XapaKTepr30BaTh 3/1€KTPOHHOE CTPOEeHKHe aTOMOB U HOHOB
XUMHYECKUX 3JIEMEHTOB I1epBOro—ueTBépTOro nepuosos Ilepuoguueckon cucremsr /[I.U.
MeHpeneeBa, WUCIOJb3Ysl TIOHATHS «3HEPreTHUyeckue YPOBHW», «3HEpPreThueckue IMoAypPOBHU»,
«s-, p-, d-aToMHble opOWTanM», «OCHOBHOE U BO30Y)KZEHHOE SHEPreTHUeCKHe COCTOSTHUS
aToMa»; OOBSCHATb 3aKOHOMEDHOCTH HW3MEeHEHHs] CBOWCTB XWMHUECKUX 3JIEMEHTOB M UX
coejMHeHUN Mo nepuozam U rpymnmnam [leproguueckor cuctemsl 1. 1. MeHzeneeBa, BaeHTHbIe
BO3MOKHOCTHM aTOMOB 3/IEMEHTOB Ha OCHOBEe CTPOEHUSI X 3/IeKTPOHHBIX 000/104eK;

cchOpMHUPOBAaHHOCTh YMEHHWH: XapaKTepu3oBaTh (OMHUCHIBaTh) OOIMe XUMHUUECKHe
CBOMCTBA BellleCTB pa3/IMUHBbIX K/aCcCOB, MOATBEP)KAATb CYIleCTBOBaHHE T'eHeTUUYeCKOW CBSI3U
MeX/ly HeOpraHM4eCKMMHU BellleCTBaMH C TIOMOILIbI0 YPaBHEHUM COOTBETCTBYHOIIMX XUMUUECKHX
peaKLyii;

Cc(OPMHUPOBAHHOCTb YMEHHSI PACKPbIBATh CYL[HOCThb: OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiii MoCpPeICTBOM COCTaB/IeHHsI 37IeKTPOHHOrO 0OajaHca 3TUX peaklyi; peakiyii NOHHOTO
oOMeHa TyTéM COCTaB/AeHUS WX TIOJHBIX W COKPAIIEHHbIX MOHHBIX YPaBHEHWM; peakiuii
TUJpOJIM3a; peakluil KOoMIUleKCcooOpa3oBaHUsi (Ha TpuMepe T'HIPOKCOKOMILIEKCOB IIMHKA M
aJTFOMUHUSA);

cOpMUPOBAHHOCTbL YMEHHUsI OOBSCHSITH 3aKOHOMEDHOCTH TPOTeKaHUs XUMHUECKUX
peakiuii C Yy4yéTOM HX SHepreTUYeCKUX XapaKTepUCTHK, XapaKTep MW3MeHEeHUsi CKOPOCTH
XUMUUECKOW peaki[iu B 3aBUCHMMOCTH OT Pa3/MuHbIX (DaKTOPOB, a TaKKe XapakTep CMelleHuUs
XMMHUYECKOTO paBHOBECHS 0/, BIUSTHUEM BHeLIHUX Bo3erncTBui (npuHuun Jle IllaTtenbe);

Cc(OpMHPOBAHHOCTb YMEHUsI XapaKTepru30BaTh XMMHUUeCKHe peakiiH, Jiexallje B OCHOBe
TIPOMBILIJIEHHOTO TIOJIyYeHHs] CepHOM KHUCJIOThl, aMMHaka, OOlWe Hay4yHble TPUHLMIIGI
XUMUYECKUX TIPOU3BOJCTB; 1[e1ec000pa3HOCTh TPUMeHeHUs HeopraHWvecKHWxX BelecTB B
TIPOMBIIIJIEHHOCTH U B OBITY C TOUKM 3peHUsi COOTHOIIIeHHs] PUCK-TIO/h3a;



chOpMHPOBAHHOCTD B/Ia/|eHUsI CUCTEMOM 3HAaHUM O MeTO/laX HayYHOT'O MO3HAHUS SIB/IEHUIN
npupossl  — HabmoJeHVe, W3MepeHHe, MO/e/JIMPOBaHUe, SKCIIePUMEHT (peasbHbld U
MBIC/IEHHBIN), MCIO/Ib3yeMbIX B €CTeCTBEHHbIX HayKaxX, YMeHUs MPUMEHSTb 3TU 3HaHWS TpU
JKCIIePUMEHTA/IbHOM HCC/Ie[JOBAaHUU BEIIeCTB W [jii OOBSICHEHWS XUMHUYECKUX SIBJIeHUH,
VMEIOILMX MeCTO B MPUPO/ie, MPaKTUUeCKO iesTeTbHOCTH UesloBeKa U B TOBCeJHEBHOM »KH3HHU;

c(hOpMHPOBAHHOCTb YMEHUs BbISIB/IATH B3aMMOCBSI3b XUMUUECKHX 3HAaHWM C MOHSATUSIMU U
TIpe/ICTaB/IeHUsIMA ~ [PYyTUX eCTeCTBeHHO-HAayUHbIX TpeiMeToB JJisi 0Oosiee  0CO3HAHHOTO
MOHUMaHHWsI MaTepUaabHOTO eJUHCTBA MUPa;

chOopMHPOBAHHOCTh YMEeHUS TIPOBOAUTL PACUEThI: C UCI0/Ib30BAHUEM MOHITUM «MaccoBast
JIOTTST BEIL|eCTBa B PACTBOPe» U «MOJISIPHasi KOHIIEHTPaLHisi»; MacChl BelljeCcTBa UM 00béMa rasa
TI0 M3BECTHOMY KOJIMUECTBY BelleCTBa, Macce Wi 00BEMY OZHOTO U3 YUaCTBYIOIUX B PeAKLIUU
BellleCTB; TeruioBoro 3¢dekra peakijuu; 3HaUeHUs] BOAOPOHOTO TIOKa3aTessi PaCTBOPOB KUC/IOT
U 1esiouell C U3BECTHOW CTereHbI0 AMCCOLMALMM; Macchl (06bEMa, KOMMuUecTBa BellecTBa)
MPOAYKTa peaklyy, ec/ii OJHO M3 WCXO/JHBIX BelecTB [JaHO B BU/ie PAcTBOpPA C OMpe/ie/IEHHOU
MacCoBOM [lo/ieli pacTBOPEHHOTO BeIleCTBa WIM /IaHO B W30bITKe (MMeeT IMPHUMECH); HO/H
BBIXO/]a MMPOJYKTa PeaKui; 00bEMHBIX OTHOILIEHHM Ta30B;

chOpMHPOBAHHOCTh YMEHUI: CaMOCTOSITE/IbHO TJIaHUPOBaTh W TMPOBOAUTH XUMUUECKUM
JKCIepUMeHT (TIpoBeZieHre peakiuii MOHHOTO 0OMeHa, TIO/ATBep K/jeHre KaueCTBeHHOTO COCTaBa
HeopraHUuecKuX BelLeCTB, OIpe/ie/ieHre Cpe/ibl PaCTBOPOB BEIL[eCTB C MOMOIL[bI0 UHUKATOPOB,
V3yueHWe BJIMSIHUS pPa3/IMyHbIX (DaKTOPOB Ha CKOPOCTh XUMMUECKOW peakli, pellieHue
JKCTIepUMeHTabHbIX 3a7ad 1o TeMaM «Metauibl» U «HemeTamibi») ¢ cobofeHrneM TpaBUil
Oe3ortacHoro obpariieHusi C BellecTBaMU M 1abopaTOpHBIM 000pyA0BaHHEM, (HOPMY/IUPOBATh
Lenb WCCAel0BaHMs, TMpeACTaB/AsATL B pa3iuuHOW (opme pe3ysbTaThl SKCIIEPUMEHTAa,
aHa/IM3UpPOBaTh U OLIEHUBATh UX I0CTOBEPHOCTD;

copMUPOBAHHOCTh YMEHHIA: COOJIFO/IaTh TTPAaBMIIA TI0/Ib30BaHMSI XUMUUYECKOUW TOCYI0H U
nabopaTopHbIM 000pyZIOBaHWEM, OOpall[eHHs C BeleCTBaMU B COOTBETCTBUU C WHCTPYKIUSIMU
M0 BBIMIOJTHEHUIO J1aDOpPaTOPHBIX XMMHUECKMX OIBITOB, 3KOJIOTHUECKH Liesecoo0pa3HOoro
ToBeJileHUss B OBITY M TPYZOBOM [eSITeTbHOCTU B Le/IIX COXPAHEHUs CBOEro 370pOBbS,
OKpY’Katollleld TPUPOJHOM Cpelbl W JOCTH)KeHUs eé YCTOWUYMBOTO pa3BUTHs, OCO3HABaTh
OIMAaCHOCTb TOKCHYECKOTO J[eWCTBUSI Ha >XKMBble OPraHuU3Mbl OIpe/e/éHHbIX HeopraHh4yecKux
Bell[eCTB, TIOHUMas CMbICJT oka3aresst [1/1K;

chOpMHPOBAHHOCTh yMEHUI: OCYIeCTB/SATh Lie/ieHarpaB/ieHHbId TOWCK XUMUUeCKOU
WHpOPMALIMK B pa3/IMUHBIX MCTOUHWKAX (HayuHas W yueOHO-HayuHasl JIATepaTypa, Cpe/CTBa
MaccoBo uH(opmaiuu, VHTepHeT W Jpyrue), KpPUTHMUeCKH aHaIW3UpOBaTh XUMHUYECKYIO
uH(popMario, epepabaTbiBaTh €€ M UCII0/b30BaTh B COOTBETCTBUU C TIOCTABIEHHON y4eOHOM
3a/iayuei.



11 K/TACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsblie | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
Ctpoenue atomMa. [Teproanueckuil 3aKoH
1.1 u [lepuogrueckas cucremMa XUMUUECKUX 9
anemeHToB /. 1. MeHnzeneeBa
1.2 Crpoenue BeljectBa. MHoroobpasue 1 1
Bell[eCTB
1.3 XuMHUUYeCcKue peakLuu 19 1 3
Wtoro no paspeny 39
Pazpgen 2. Heoprannueckass XuMust
2.1 HemeTtanbl 31 1 3
2.2 MeTtasnbl 23 1
Nroro nio pazgeny 54
Pa3zgen 3. XuMusa U XU3Hb
31 MeTo/bl MO3HAHWS B XUMUW. XUMUS U 9
' JKU3Hb
Wtoro mno pa3zeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 4 8




IIOYPOYHOE IVIAHNPOBAHUE

11 KJIACC
KoimuyecTBo yacoB
Ne Kont | IIpakTt Jlata J/IeKTPOHHbIEe
PoJIb | HYeCcKH nudpoBbie

Tema ypoka Bce U3yyeH

n/ HbIe e st oGpa3oBare/IbLHbI

ro
I pa6o | paGor e pecypchl
ThI bl
ATom. CocTaB aTOMHBIX bubmmoreka LIOK
si7ep. XYMUUeCKHiA S71eMeHT. 1 02.09 | https://m.edsoo.ru/00
M30TOITBI ae35e6
CTpoeHue 3/71eKTPOHHBIX Bubmioreka LIOK
000JI04eK aTOMOB, 1 02.09 https://m.edsoo.ru/00
KBAHTOBbIE UKC/IA ae3oeb
Knaccudukariys bubmoreka LIOK
XMUMUUECKHUX 3/1eMEHTOB (5-, 1 05.09 | https://m.edsoo.ru/00
ae35e6
p-, d-, f-anemMeHTBI)
bubmoreka IIOK
Pacripe/ie/IeHHe 3/1eKTPOHOB 1 09.09 | https://m.edsoo.ru/00
10 aTOMHBIM OpOUTAIAM ae35e6
OJIeKTPOHHbIE bubnuoreka LIOK
KOH(UTypalu aToMOB 1 09.09 https://m.edsoo.ru/00
3/IeMEHTOB B OCHOBHOM U ' ae35e6
BO30Y>KJEHHOM COCTOSTHUHM
OJIeKTPOHHbBIE Bbubmoteka LIOK
KOH(UrypaLiy HOHOB. 1 12.09 | https:/m.edsoo.ru/00
ONeKTpOOTPULIATEe/IbLHOCTD ae3oeb
[TeproruecKuii 3aKOH 1 bubmiorteka LJOK
[Tepuioguueckas cuctema https://m.edsoo.ru/00
XUMUYECKHX 3/1eMeHTOB []. ae35e6
a 1 16.09

N. MeHgeneeBa, CBsA3b C
COBpPeMeHHOU Teopueit
CTPOEHUs aTOMOB
3aKOHOMEpPHOCTU U3MeHeHHs 1 16.09 | Bubsmroreka [IOK
CBOMCTB XMMHUYECKHUX https://m.edsoo.ru/00
3/IeMEHTOB U 00pa3yeMbIx ae35e6
VMU TIPOCTBIX U CIIOXKHBIX
BeleCTB M0 Ipynnam 1




nepyuoiam

CI/ICTeMaTI/BaLII/Iﬂ %1

bubmioreka LJOK
https://m.edsoo.ru/00

PacTBOPEHHOrO BellleCTBa",
"MoJIsIpHas KOHL|eHTpaus"

9 . 19.09

0000111eHMe 3HaHU} 110 TeMe ae35e6

Bubl XMrueckou CBSI3U. bubmiorteka LIOK

MexaHu3Mbl 0Opa30BaHUs https://m.edso0.ru/00
10 KOBAJIEHTHOM CBSI3M. 23.00 ae35e6

BopopoHas cBsi3b.

MesxmMoJiekyispHble

B3aMMO/IENCTBUS

BaneHTHOCTE U BajieHTHbIE bubmioreka LJOK

BO3MOKHOCTH aTOMOB. CB$I3b https://m.edso0.ru/00
11 3JIEKTPOHHOI CTPYKTYPhI 23.09 |ae35e6

MOJIEKYT C UX

reoMeTpUUeCKUM CTPOeHUEM

TIpesicTaB/eHus O Bubmioreka JOK
12 KOMITJIEKCHBIX COeMHEeHHUSIX: 26.09 | https:/m.edsoo.ru/00

COCTaB ¥ HOMEHK/IaTypa ae35e6

BeiriectBa M0JIeKy/ISIpHOTO U bubmoteka LIOK

HEMOJIEKY/IIPHOTO CTPOEHHUSI. https://m.edso0.ru/00
13 TuIbI KpUCTATUYECKHAX 30.09 |ae35e6

peLIeToK U CBOMCTBA

Bell[eCTB

TToHSATHE O UCTIePCHBIX Bubmioreka JOK
14 cucremax. [Ipe/cTaBieHve o 30.09 | https:/m.edsoo.ru/00

KOJUIOU/IHBIX pPacTBOpax ae35e6

VIcTUHHBIE pacTBOPLI: bubmoteka LIOK

HaChbIIeHHbIE U https://m.edsoo.ru/00
15 HeHachIlleHHbIe, 03.10 | ae35e6

PacTBOPUMOCT.

Kpucrannorugpatsl

bubmoreka LIOK

16 Crioco0p! BRIpaXKeHHsT 07.10 | https://m.edsoo.ru/00

KOHL|eHTpaLM1 PaCTBOPOB ae35e6

Peruenue 3azau c bubmoreka IIOK

WCIO0/Ib30BaHUEM MOHSATUN https://m.edsoo.ru/00
17 ""MaccoBasi J10Jis 07.10 | ae35e6




Knaccudukanus u

bubmoreka LIOK
https://m.edsoo.ru/00

18 HOMEHKJ/IaTypa 10.10
ae35e6
HEOpraHNYeCKuX BeleCcTB
bubmoreka LIOK
19 Cucremarusanus 1 14.10 | https:/m.edsoo.ru/00
0000111eH1e 3HAHHWH T10 TEMe ae35e6
KoHTpospHast paboTa mo bubmioreka LIOK
TeMaM "CTpoeHue aToMa. https://m.edsoo.ru/00
TTepuoruecKuii 3aK0H U ae35e6
Ilepuoguueckas cucrema
20 PHOA 14.10
XUMHUUECKHX 371eMeHTOB [1.
N. MenpeneeBa", "CtpoeHue
BellecTBa. MHoroobpasue
BellecTs"
Knaccudukarus Bbubmoteka LIOK
XUMHYeCKUX peakL1il B https://m.edsoo.ru/00
HEOpraHu4ecKou 1 ae35e6
OpraHUYeCcKOW XUMUH. 3aKOH
21 | P 17.10
COXpaHeHHsl MacChl BeIeCTB;
3aKOH COXpaHeHUs U
TIpeBpAIlleHuUs] SHEPTUU TTPU
XUMHUYECKUX PeaKLUsIX
TerioBble 3¢ eKThI Bbubmoteka LIOK
XUMHYECKUX peakLyu. https://m.edsoo.ru/00
22 pearty 21.10
TepMoXUMUUeCKHe ae35e6
ypaBHeHUst
BblunciieHus 110 ypaBHeHUsM Bbubmioreka LIOK
XUMHYECKUX PeakLvi 1 https://m.edsoo.ru/00
23 peaxtt 21.10
TEPMOXUMHUUECKUM ae35e6
ypaBHEHUSIM
CKOpOCTb XUMUYECKOU bubmoreka IIOK
eakL1y, eé 3aBUCUMOCTb OT https://m.edsoo.ru/00
D4 | PEAKHMH 24.10
pas/MuUHbIX (HaKTOPOB. ae35e6
Karanu3 1 kaTanu3aTopsbl
bubmoreka LIOK
o5 I'omoreHnHbie 1 07.11 | https://m.edsoo.ru/00
reTeporeHHbIe PeaKkuu ae35e6
26 IMpaktuueckasi pabora Ne 1 11.11 | Bubmuoreka LIOK

o TeMme "BnusgHue
pa3MuHbIX (aKTOPOB Ha

https://m.edsoo.ru/00
ae35e6




CKOPOCTb XUMHUUEeCKOMH
peakuun"

O6paTtrMble U HeobpaTUMBbIe Bubimoreka HOK
27 peakiuy. X¥UMUUYeCcKoe 11.11 | https:/m.edsoo.ru/00
ae35e6
paBHOBeCHe
[TpakTrueckast pabota Ne 2 bubmoTeka LJOK
1o teMme "BiusiHue https://m.edsoo.ru/00
28 pa3/IMUHbIX (PaKTOPOB Ha 14.11 | ae35e6
TI0JI0)KEeHNe XUMUYeCKOTO
paBHOBecus"
DJIEKTPOJIUTUYECKast bubmioreka LJOK
auccoumanysi. CunbHble U https://m.edsoo.ru/00
29 18.11
c1abble 371eKTPOJTUTEHI. ae35e6
CreneHb IUCCOLMALIAA
NonHoe nipousseneHye bubmiorteka LJOK
. https://m.edsoo.ru/00
30 Bo/ibl. Cpejia BOJHBIX ) 18.11
pacTBopoB. BoiopoHbIit ae35e6
rokasatenb (pH) pactBopa
I'uaponus coseld. Peakiuuy, Bubmoreka IIOK
31 MPOTEKAOIIME B PaCTBOPAx 21.11 | https:/m.edsoo.ru/00
3JIeKTPOJIUTOB ae35e6
[TpakTrueckast pabora Ne 3 bubmioreka LJOK
19 o TeMe "XHUMHUUeCKHe 2511 https://m.edsoo.ru/00
peakiuy B pacTBOpax ae35e6
3/IeKTPOJIUTOB"
OKUCUTETEHO- bubmioreka LJOK
BOCCTAHOBUTEJIbHEBIE https://m.edsoo.ru/00
33 peakiyy. Baxkuediiye 25.11 | ae35e6
OKHCJTUTENN U
BOCCTAHOBUTEA
MeToz;, 3/1eKTPOHHOT0 Bubimotreka HOK
34 (3/1eKTOHHO-MOHHOI0) 28.11 | https:/m.edsoo.ru/00
GanaHca ae35e6
bubmioreka LIOK
35 DJIeKTPO/IU3 PACTBOPOE U 02.12 | https://m.edsoo.ru/00
pAacI/IaBOB BeIeCTB ae35e6
bubmoreka LIOK
36 Pelienue 3az1au pas3iMuHbIX 02.12 | https:/m.edsoo.rw/00

TUIIOB

ae35e6




Pemenue 3amau pas3iMuHbIX

bubmoreka LIOK
https://m.edsoo.ru/00

37 05.12
TUIIOB ae35e6
CucremaTtusauys u Bubmoreka HOK
38 | o06o6ieHre 3HAHMIA IO TeMe 09.12 | https:/m.edsoo.ru/00
"XHUMHUUeckue peakiuun' ae3oe6
KoHTpospHast paboTa 1o Bubmmoreka [JOK
39 TeMe "XUMHUUYeCKHe 09.12 | https:/m.edsoo.ru/00
peakuu" ae35e6
[Tosio)keHre HEMeTAa/IOB B bubmiorteka LJOK
[Teproanueckoi cucTeme https://m.edsoo.ru/00
XUMHUUECKUX 371eMeHTOB [1. ae35e6
40 N. MeHaeneeBa u 12.12
0C0OeHHOCTH CTPOeHUs UX
aroMoB. Pusnyeckue
CBOICTBa HEMeTaJJIoB
ANIOTpOMNYUs HeMeTanIoB (Ha Bubmioreka JOK
41 npyMepe KMCIOpOJa, Cephl, 16.12 | https://m.edsoo.rw/00
docdopa u yriepoza) ae35e6
Boziopo: nonyyenue, Bubmioreka LJOK
42 (bu3HUeCKHe U XUMUYECKHe 16.12 | https://m.edsoo.rw/00
cBouctBa. ['uapuzbl ae35e6
["ajiorensl: HaxXoXJeHUe B bubmoreka LIOK
43 TMIpYpO/ie, CIIOCOOBI 19.12 https://m.edso0.ru/00
Moy ueHusl, hU3nueckre u ae35e6
XUMHYECKHe CBOKMCTBA
['anmoreHoBOAOPOHI. bubmoteka LIOK
44 Baxueiie 23.12 https://m.edsoo0.ru/00
KHC/IOPO/ICO/IeprKallje ae35e6
COeZIMHEeHUSI TaIOTeHOB
JlaboparopHsle u bubmioreka LIOK
TIPOMBIII/IEHHbIE CITOCOOBI https://m.edso0.ru/00
45 II0/TyYeHUsI Ta/IOr€HOB. 23.12 | ae35e6
[TprMeHeHe rajloreHoB U UX
COeTMHEeHUM
[TpakTrueckast pabota Ne 4. bubmioTeka LJOK
46 Pemenne 26.12 https://m.edsoo.ru/00

9KCIePUMEHTA/IbHBIX 3a/a4
o Teme "I"asoreHnr"

ae35e6




Kucnopos: mabopaTopHsle 1
TIPOMBILIIEHHBIE CTIOCOOBI
Moy YeHus, GU3NUecKre 1

bubmoreka LIOK
https://m.edsoo.ru/00
ae35e6

47 . 09.01
XUMUYeCcKre CBOMCTBA.
O30H. IIpumeneHue
KHUC/IOPOZa ¥ 030Ha
bubmioteka LJOK
48 OKCH/IbI ¥ TTePOKCHU/BI 13.01 | https:/m.edsoo.ru/00
ae35e6
bubmoreka LIOK
49 Perenne 3a71au pasmMyuHbIX 13.01 | https:/m.edsoo.ru/00
TUTIOB ae35e6
Cepa: HaxOoX/JeHue B Bbubmioreka LIOK
ozie, Criocod https://m.edso00.ru/00
50 | !PMPOAS, CHOCODRI 16.01
Mo/TyueHusi, prU3nIecKue u ae35e6
XUMHYeCcKHe CBOWCTBA
bubmoreka [IOK
51 CepoBo/10po/, CyMb(hUBI 20.01 | https://m.edsoo.ru/00
ae35e6
Kucnopogconepxarue bubnuoreka IIOK
. https://m.edsoo.ru/00
- COeZIMHeHUsT CepLIU 20.01
OcobeHHOCTH CBOMCTB ae35e6
CepPHOU KUC/IOThI
[MpakTrueckast pabora Ne 5. Bbubmioreka LIOK
Perwuenue https://m.edsoo.ru/00
53 3KCIEePUMEHTAJTbHBIX 3a/1au 23.01 |ae35e6
ro teme "Cepa u eé
coefiuHeHUs "
A30T: HaXOX/eHHe B bubmoreka [IOK
TIpUpO/ie, CIIOCOOBI https://m.edso0.ru/00
54 No/TyueHusi, prU3nIecKue u 27.01 | ae35e6
XUMHYECKHe CBOKCTBaA.
AMMMaK, HUTPUIbI
Kucnopogcopnepxartue bubmoreka LIOK
55 COeIMHEHUST a30Ta; 27 01 https://m.edsoo.ru/00
Ocob6eHHOCTH CBOKMCTB ae35e6
a30THOM KHCJ/IOTBI
56 ITpriMeHeHMe a30Ta U ero 30.01 | Bubnoreka LIOK

coeIMHeHUM. A30THbIe
ynobpenust

https://m.edsoo.ru/00




ae35e6

®ocdop: HaxoKaeHNe B
TIPUPO/IE, CIIOCOOBI

bubnuoreka IIOK
https://m.edsoo.ru/00

57 MOy YeHUs], GU3NUecKre 1 03.02 | ae35e6

XUMHYeCKUe CBOWCTBaA.

Dochuet v pochuH

Oxkcugst hocdopa, bubmoreka IIOK

https://m.edsoo.ru/00

=8 docdopcoepskaiiue ) 03.02

Kucotel. Commu pochopHOi ae35e6

KUCJIOTBI

[TpumeHenue docdopa u ero Bubmmoreka [JOK
59 | coeauneHuii. ®ochopHbie 06.02 | https:/m.edsoo.ru/00

yno0peHust ae35e6

[TpakTryeckast pabora Ne 6. bubnuoreka LIOK

Pelienune https://m.edsoo.ru/00
60 9KCIIepUMEHTa/IbHBIX 3a/1au 10.02 | ae35e6

1o TeMe "A30T u ¢ocdop u

UX CcoeiuHeHus"

Yrnepog: HaxoXJeHve B bubnuoreka IIOK

IIpUpoje, a/yIOTPOITHEIe https://m.edsoo.ru/00
61 MogubUKaIMK; hrU3nYecKre 10.02 | ae35e6

Y XUMUYeCKHe CBOMCTBa,

MIpUMeHeHHe

Oxkcup yrnepoga(Il), okcug Bubmoreka LHOK
62 | yrnepogpa(IV), yronbHas 13.02 | https://m.edsoo.ru/00

KHUCJIOTa U eé coJu ae35e6

bubmiorteka LJOK

63 PerieHue 3a/1a4 pa3/inyHbIX 17.02 | https:/m.edso0.ru/00

THTIOB ae35e6

KpeMHuii: HaxoXxieHue B bubmioTteka LIOK
64 TIPUPO/ie, CTIOCOObI 17.02 https://m.edsoo.ru/00

MoJTyueHust, GU3nUecKre u ae35e6

XUMUUEeCKHe CBOMCTBA

Oxkcup kpemHusA(1V), Bubmmorexa [OK
65 KpPeMHHeBast KUC/IO0Ta, 20.02 | https:/m.edsoo.ru/00

CUJTUKATBI ae35e6
66 IIpriMeHeHKre KPeMHUS U ero 24.02 | bubmmoreka IIOK

coeauHennii. CTeK/0, ero
roJTyueHue, BU/bI CTeK/Ia

https://m.edsoo.ru/00




ae35e6

Perienue 3ad4 pa3/IMUHbIX

bubnuoreka IIOK
https://m.edsoo.ru/00

67 24.02
TUIIOB ae35e6
CucreMaTH3aLys 1 Bubmoreka IIOK
68 0060611eHe 3HAHMI 110 TeMe 27.02 | https:/m.edsoo.ru/00
" " ae35e6
Hewmetanbl
bubmoreka LIOK
69 KourposmHas pabora no 03.03 | https:/m.edsoo.ru/00
TeMme "Hemetasibl" ae35e6
AHanu3s pe3y/bTaToB bu6moreka IJOK
70 KOHTPOJILHOM paboThl, 03.03 | https:/m.edsoo.ru/00
ae35e6
KOPPEKIHS OIHUO0K
[Tono>xeHue MeTasIoB B bubmuoreka IIOK
[Teproanueckoi cucTeme https://m.edsoo.ru/00
XUMUYECKHUX 3JIEMEHTOB. ae35e6
71 06.03
OcobeHHOCTH CTPOeHusT
3/IEKTPOHHBIX 000/10UeK
aTOMOB METaJl/IOB
O61ue du3znueckue bubnuoreka IIOK
CBOMCTBA MeTaJl/IoB. https://m.edsoo.ru/00
72 10.03
[TpuMeHeHYe MeTaslIoB B ae35e6
OBITY U TeXHUKE
bubmoreka IIOK
73 CrinaBbl MeTas/1oB. 10.03 | https:/m.eds00.ru/00
Koppo3us metanios ae35e6
bubmioreka LJOK
74 Peluenue 3a71a4 pasimuHbIX 13.03 | https:/m.edsoo.ru/00
THTIOB ae35e6
ONeKTpOXUMUUECKUH Psifi bubmoreka LJOK
75 HarpsbKeHul MeTaslioB. 17.03 https://m.edsoo.ru/00
OG6iire Cr1oco0bI MOTyUeHHUsT ' ae35e6
MeTasljioB
76 OO6111ast XxapaKTepyUCTUKa 17.03 | Bubsmmoreka [IOK

MeTasuioB IA-Tpyribl
[MeproiuuecKoi CUCTEMBI
XUMUYEeCKHUX 3/IEMEeHTOB.
Hatpuii u Kanmii:

https://m.edsoo.ru/00
ae35e6




ronyueHue, ¢prsnueckue u
XUMUUECKUE CBOMCTBA,
NpUMeHeHHe TIPOCThIX
BellleCTB U UX COeIMHeHUM

OO6111ast XxapaKTeprUCTUKa
MeTa/10B [IA-rpymmnbl
[Tepuoueckoi cUCcTeMbl
XUMUYECKUX 3JIEMEeHTOB.

bubmiorteka LJOK
https://m.edsoo.ru/00
ae35e6

77 MarHuii ¥ KaJibLIMi: 20.03
ronyueHuve, ¢hrsnueckue u
XUMHUUeCKUe CBOMCTBa,
TpUMeHeHHe TIPOCThIX
BellleCTB U UX COeIMHeHU
bubmioreka LJOK
78 JKECTKOCTb BOJIBI M CITOCOOBI 31.03 | https:/m.eds00.ru/00
eé yCcTpaHeHUs ae35e6
AMIOMUHUI: TIONyYeHue, Bubmmorexa [JOK
79 bu3nyecKre U XUMHUYECKHe 31.03 | https:/m.edsoo.ru/00
CBOMCTBA, NPUMeHeHHe 2e35e6
AmdorepHble cBOMCTBa Bbubmioreka LIOK
OKCH/iA ¥ TUZPOKCHA https://m.edsoo0.ru/00
80 AJIFOMUHUS, 03.04 | ae35e6
T'U/IPOKCOKOMITIIEKChI
aJIFOMUHMS, UX TIPUMeHeHHe
bubmoreka [IOK
81 Pelenue 3anay pasnuyHbIx 03.04 | https://m.edsoo.ru/00
THUTIOB ae35e6
[MpakTrueckast pabora Ne 7. Bbubmoteka LIOK
Pelenue https://m.edsoo.ru/00
82 9KCIIepMMEeHTa/IbHBIX 3a/iau 07.04 | ae35e6
1o TeMe "MeTaJl/ibl T71aBHBIX
noarpyrmmn”
OO0111ast XapaKTepUCTHKa bubmoreka IIOK
MeTaJslyIoB TTOOOUHBIX https://m.edso0.ru/00
83 noarpyn (b-rpymnmn) 07.07 | ae35e6
[Tepuonueckor CUCTeMbI
XUMUYECKUX /IEMEHTOB
84 du3nuecKre U XUMUUECKHe 10.04 | Bubmmoreka LIOK

CBOMCTBAa XpOMa U ero
CoeJIMHEeHUM, UX

https://m.edsoo.ru/00
ae35e6




TpUMeHeHHe

BakHelillive coeiuHeHUsT
MapraHuia. [Iepmanrasar

bubmioreka LJOK
https://m.edsoo.ru/00

85 14.04
KaJIHsl, er0 OKUC/IUTE/ILHbIE ae35e6
CBOMCTBA
dusnueckue U XMMUUYecKue bubmoteka LIOK
% https://m.edsoo.ru/00
86 CBOMCTBa >K13J1e3a U ero 14.04
coenuHeHui. [TomyueHve u ae35e6
TIpYMeHEeHHMe CIIJIaBOB KeJie3a
dusnueckue U XMuMUUYecKue bubmioreka LIOK
i 6 https://m.edsoo0.ru/00
87 CBOMCTBa Mf,qI/I U eé 17.04
COeJUHEHUH, UX ae35e6
NIpUMeHeHHe
®du3nyeckue U XuMuyeckKue bubmoreka [IOK
CBOMCTBA LIMHKA U €ro https://m.edsoo.ru/00
88 COeJUHeHUH, UX 21.04 | ae35e6
MIpYMeHeHHe.
'uIpOKCOKOMITIEKCHI LIUHKA
[TpakTueckas pabora Ne 8. bubmoteka LIOK
Perienue https://m.edsoo.ru/00
89 JKCITePUMEHTa/IbHBIX 3a71a4 21.04 | ae35e6
1o Teme "MeTasibl
MoOOYHBIX TTOATPyTIT"
bubmoreka LIOK
90 Perenne 3a71au pasmMyHbIX 24.04 | https://m.edsoo.ru/00
TUTIOB ae35e6
O6o6meHue u Bbubmioreka LIOK
cUcTeMaTH3aLua U3y YeHHOro https://m.edsoo.ru/00
91 28.04
MaTepuarna 1o Teme ae35e6
"Mertauibl"
bubmoreka IIOK
92 KoHrposbHast pabota o 28.04 | https://m.edsoo.ru/00
TeMe "Metaibl" ae35e6
AHanus pe3yabTaToB bubmiorexa LOK
93 | KOHTpO/ILHOM pPaboThI, 05.05 | https:/m.edsoo.ru/00
ae35e6
KOppeKLUs OINO0K
94 Posib xumuu B obecrieueHUH 05.05 | Bub/moreka IJOK

YCTOMUMBOTO Pa3BUTHUS
yesioBeuecTBa. [1oHsTHE O
Hay4YHbIX METOZAX

https://m.edsoo.ru/00
ae35e6




HCC/ieJOBaHMs BeleCTB

HayuHble NpUHLUTIBI
OpraHu3ali XMMHUYeCcKOoro
NIPOM3BO/ICTBA.

bubmioreka LJOK
https://m.edsoo.ru/00
ae35e6

95 1 08.05
[TpomblIiisieHHbIe CITIOCOOBI
TMOJTyueHUsl BXKHENIIINX
BeIIleCTB
XuMHuecKoe 3arpsi3HeHHe Bubmotreka [IOK
96 OKpy’Karollleli cpe/ibl U ero 1 12.05 https://m.edsoo.ru/00
10C/IeICTBUS ae35e6
XUMHUS U 3J0pPOBLE bubmioreka LJOK
97 | uenoseka. JIekapCTBeHHBIE 1 12.05 | https:/m.edsoo.ru/00
cpezcTBa ae35e6
Xumust iy, Ponb xumnu B bu6moreka LIOK
98 obecreueHny MUILeBOi 1 15.05 https://m.edsoo.ru/00
6e30macHOCTH ae35e6
Kocmetnueckue u Bubmioreka IIOK
99 nap(roMepHEIe Cpe/CTBa. 1 19.05 | https:/m.edsoo.ru/00
BbITOBast XUMUS ae35e6
XWMHUS B CTPOUTE/ILCTBE. bubnuoreka LIOK
100 BakHeire cTpouTe/IbHbIE 1 19.05 https://m.edsoo.ru/00
Y1 KOHCTPYKL[MOHHbBIE ' ae35e6
MaTeprasIbl
XuUMMs B CeTbCKOM Bubnmoreka IIOK
101 | xossiictee. OpraHM4ecKue 1 1 22.05 | https://m.edsoo.ru/00
MUHepaJibHble YI00peHust ae35e6
bubmiorteka LJOK
102 CrcTemaT3anst n 1 https://m.edsoo.ru/00
0000111eH1e 3HaHUH 110 TeMe ae35e6
OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOI'PAMME

YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYEHUKA




Epemun B.B., Ky3smenko H.E., Tepenun B.I., [Ipo3nos A.A., JlynuH B.B./mox pen. JlynuHa
B.B. Xumus (yrsiy6neHHbId ypoBeHb). 11 knacc. - M,: Ipoda, 2022

METONYECKUWUE MATEPHUAJIBI IJ/I11 YUUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-

posobie/

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU UHTEPHE

bubmoreka 1IOK https://m.edsoo.ru




































