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INIOACHUTEJ/IBHASA 3AITNCKA

[TporpaMMa MO XUMHUA Ha YpOBHE OCHOBHOro o0OIero o0pa3oBaHUs
COCTaB/ieHa Ha OCHOBe TpeOOBaHWN K pe3y/jbTaTaM OCBOEHUs OCHOBHOMU
oOpa3oBaTe/ibHON  MPOTrpaMMbl OCHOBHOTO o0r111ero oOpa3oBaHus,
npeAcTtaBieHHblx B PI'OC OO0, a Takke Ha OCHOBe (efepaJbHOU
paboueii TIporpaMMbl BOCTIMTaHUSI U C YYETOM KOHLIEMLMW Tpero/jaBaHus
yueOHOro  mipeagmera  «XuMus» B oOpa3oBaTe/lbHBIX — OpraHM3alUsX
Poccurickon ®epeparuu.

[TlporpamMmmMa Mo XuUMHH pa3paboTaHa C IieJibl0 OKa3aHWsS MeTOJUYecKOu
TIOMOIIY YUUTEJTI0 B CO3AaHUU pabodeil MporpamMmel 1o yueGHOMY MpeziMeTy.

[TporpamMmMa Mo XWUMHUHU JaET TIpe/CTaBleHHWe O Liesisix, oO0Ieil cTpareruu
oOyueHUsi, BOCIATAaHUS M pa3BUTHSI OOYYAIOIIUXCS CpeACTBAMU yueOHOro
npeaiMeTa, yCTaHaBJ/IMBaeT o0si3aTesibHOEe — TpeIMeTHOe cojiepKaHue,
npeZlyCMaTpUBaeT pacripefie/ieHle ero To KjaaccaM W CTPYKTYpHUpOBaHHe TIo
pa3ziesiaM M TeMaM TpOTrpaMMbl 10 XWMWH, OIpe/ie/isieT KOIMUeCTBeHHble U
KaueCTBeHHbIE XapaKTepPUCTUKU CO/IeprKaHus, PEKOMEH/[yeMYFO
M0C/Ie/IOBaTe/IbHOCTh ~ M3YUEHUSI XWMHHM C  YYETOM MEXIIPeJAMETHbIX U
BHYTDUIIDE/IMETHBIX  CBsi3el, JIOTUKM  y4yeOHOro  Tmpoliecca, BO3PACTHBIX
ocobeHHOCTell  0Oyuaroluxcsi, OrpejessieT BO3MOXKHOCTA TIpeaMeTa [jist
peanv3aluu TpeboBaHMI K pe3yJibTaTaM OCBOEHMUSI OCHOBHOM
obOpa3oBare/ibHOI TIpOrpaMMbl Ha YPOBHE OCHOBHOTO 00Ijero o0pa3oBaHus,
a Takke TpeOOBaHMI K pe3yibTaTaM OOydeHWsT XUMHUH Ha ypOBHe I1ieiei
M3y4yeHUs TIpeiMeTa U OCHOBHBIX BH/IOB yueOHO-TIO3HABaTe/IbHOM ZesTe/TbHOCTH
o0yyaroiierocst 1o OCBOEHUI0 yueOHOTO Co/lep>KaHusl.

3HaHHe XWUMWM CJIY>)KAT OCHOBOW [y (OPMHUPOBaHUS MHPOBO33pPEHHs
o0yyaroierocs, ero mpejCTaBlIeHUd O MaTepPUa/IbHOM eUHCTBE MHUPA, BaKHYIO
PO UTparoT dbopMHpyeMbie XUMHUEH TIpe/[CTaBIeHMUS 0
B3aMMOITPEBpAIIeHUsAX JHEPrur U 00 SBOMIOIMM BEIeCTB B TIPUPOJIE, O
My TSIX peleHust r7100a/TbHBIX npobsieM  yCTOHUYHMBOIO Pa3BUTHS
ye/0OBeUeCTBA — ChIPDbEBOM, SHEPreTUUeCKOW, TMUIEBOU U SKOJOTHUYeCKOU
6e3omacHoCTH, 1Tpo6JIEM 3/IpaBOOXPaHEHUS.

N3yuyeHne xumuu:

crmocobCTByeT — peaiv3aliii  BO3MOXKHOCTeW /IS CAaMOpa3BUTHSL U
dbopMupoBaHUsA Ky/JbTYpPhl JIMUHOCTH, €€ o0meld u  (QyHKIMOHATbHON
IPaMOTHOCTH;

BHOCMUT BK/JaZ, B  (GOpMUDOBaHHE  MBIIUIEHUSI U TBOPUYECKHUX



CriocoOHOCTeM  00yYarolUXCsl, HAaBBIKOB KX CaMOCTOSITeJIbHOM  yueOHOM
JesiTeTIbHOCTH,  SKCIIePUMEHTalbHbIX U WCCeIoBaTe/IbCKUX  YMEeHUH,
HeOOXOJUMBIX KakK B TIOBCEAHEBHOW JKM3HH, TaK W B TIpodheCcCHoHaTbHOU
JesiTeNTbHOCTH;

3HAaKOMMUT CO Crel[u()UKOM Hay4yHOTrO MBIILJIEHUs], 3aK/IaJbIBaeT OCHOBBI
1[eIOCTHOTO B3IJisila Ha €JUHCTBO TNPUPOJBI U  UelloBeKa, SIB/SIETCS
OTBETCTBEHHLIM 3TarioM B (hOpMHUPOBaHWY eCTeCTBEHHOHAyYHOW I'PaMOTHOCTH
00 y4Jarouxcs;

criocobcTByeT (hOPMUPOBAHUIO 1IEHHOCTHOTO OTHOLLIEHUSI K eCTeCTBEHHO-
HayuyHbIM 3HaHUSM, K TIpUPOZie, K UeJiOBeKYy, BHOCHUT CBOW BK/aJ B
9K0JIOTUUeCcKoe oOpa3oBaHue 00yUaroluXcsl.

[aHHble  HampaBAeHWss B 0O0yueHMM  XUMUM  00ecTieurBarOTCS
cnelpUKON  cofiep)kaHus ~ y4ueOHOTO — TipeaMeTa,  KOTODbIA  SIBJSIETCS
TeflaroriyeckKyd aflalTHPOBAHHBIM  OTpakeHWeM 0a30BOM HaykKu XWUMHM Ha
oripezie/IEHHOM 3Tarie eé pa3BUTHS.

Kypc xumum Ha  ypOBHe  OCHOBHOro  oOmiero  obpa3oBaHHs
OPUEHTUPOBAaH Ha OCBOEHHE OO0yuarol[UMHCS CHCTEMbl TlepPBOHAYa/IbHBIX
MOHATUN XWMWM, OCHOB HEOpraHWYecKOW XWMHMM M HEeKOTOPBIX OT/elbHbIX
3HAUMMBbIX TMOHATUM OPraHUYecKOW XMMUM.

CTpyKTypa cofilep>)kaHusi TIporpaMMbl 110 XUMHWM C(HOpPMHpOBaHa Ha
OCHOBe CHCTeMHOro Mopaxoja K eé usyueHutro. CopeprkaHWe CK/IaJbIBaeTCs W3
CUCTeMbI TIOHATHN O XMMHUEeCKOM 37IeMeHTe U BellleCTBe U CHCTeMbl TIOHSITUM O
XUMHUueckodl peakiuu. Obe 3TU CUCTeMbl CTPYKTYPHO OpraHM30BaHbl IO
TIDUHLIAITY ~ TI0C/Ie[JOBAaTe/IbHOTO Pa3BUTHUS 3HAHWM Ha OCHOBE TeOpeTHUeCKHX
TIpe/[CTaB/IeHN pa3HOr0 YPOBHS: aTOMHOMOJIEKY/ISIPHOTO y4YeHHsI KaK OCHOBBI
BCcero ecrectBo3HaHus; Ilepuoguueckoro 3akoHa /.M. MeHpeneeBa Kak
OCHOBHOTI'0 3aKOHa XMMUH; yUeHUs] O CTPOEHUU aTOMa U XUMUYeCKOU CBsI3Y;
TIpe/ICTaB/IeHnd 00 3J/IEKTPOJIMTHUUECKON AWCCOLMAI[MK BeIieCTB B pacTBOpax.
TeopeTrueckue 3HaHUSI PACCMaTPUBAIOTCS Ha OCHOBE SMMUPUUECKU TI0/TyYeHHBIX
Y OCMBICTIEHHBIX (DAKTOB, pa3BUBAIOTCS IOCTEI0BATENIbHO OT OJHOTO YPOBHSI K
IPYrOMy, BBIMIONIHAS (GYHKIMM OOBSCHEHWs] W TIPOTHO3HMPOBAHUSI CBOMCTB,
CTPOEHUSI U BO3MOKHOCTEH TIPAaKTUUECKOTO TIPUMEHEeHUSI U TOoJydeHUs
M3y4yaeMbIX BellleCTB.

OcBoeHre TIporpaMMbl 10 XUMHUU  CIOCOOCTBYeT  (HOPMHUPOBAHUIO
Mpe/ICTaB/eHNs 0 XUMUYECKOM COCTaB/SIOLeM HayyHOW KapTWHbI MHpa B
JIOTUKe €€ CHCTeMHOW MPUPO/IbI, IIEHHOCTHOT'O OTHOIIIEHUsI K HAyUYHOMY 3HaHHUIO
¥ MeTOZiaM TI03HaHWs B Hayke. V3yueHue XWUMHM MPOUCXOJAUT C TIPUBJ/IeYeHUEM
3HaHWM W3 paHee W3yUEHHBIX Yy4eOHBIX TipegMeToB: «OKpY)KalOIUid MHUD»,



«buonorus. 5—7 Knacce» U «PU3MKa. 7 K/Iacc».

[Ipy wU3yuyeHUH XUMHUU TIPOUCXOAUT (HOPMHPOBAHUE 3HAHUM OCHOB
XUMUUECKOW HayKM  KaK  00/laCTM  COBPEMEHHOTO  eCTeCTBO3HaHWS,
TIPaKTUUYeCKON JlesiTe/IbHOCTH YesioBeKa W KakK OJHOTO U3 KOMIIOHEHTOB
MUPOBOM KYJ/bTYPhL. 3afiaua yueOHOro MpeAiMera COCTOMT B (pOPMHPOBAHWU
CUCTeMbl XUMWUECKHWX 3HAaHWUM — BaKHEWIIMX (DaKTOB, TIOHSATUM, 3aKOHOB U
TEOPeTUYECKUX TIOJIOKEHHWM, JOCTYIHBIX 0000IjeHuli MHPOBO33PEeHUYECKOT0
XapakTepa, si3blka HayKH, B MPHUOOIIeHMM K HayuHbIM MeTO/aM IM03HaHWSl TpU
M3yyeHUU  BellecTB M  XUMUYECKMX peaklui, B  (QOpPMHDOBaHUU U
pPa3BUTUM  TIO03HABAaTe/NbHbIX yMEHMM UM UX TIpUMeHeHHd B  ydeOHO-
TI03HaBaTebHON U yueOHO-HCC/Ie[0BaTe/IbCKOU JesiTeIbHOCTH, OCBOEHUU TIPaBUI
6e3oracHOro obpailjeHusi C BellleCTBaMU B ITOBCeAHEBHOM JKU3HHU.

[lpy w3yueHWM XWUMHUH Ha YpPOBHe OCHOBHOro o6iero o6pa3oBaHuUs
Ba)KHOe 3HaueHHe Mpruobpesy Takye 11e/d, Kak:

dopMUpoBaHMe UWHTE/UIEKTyaJlbHO Pa3BUTOM  JIMYHOCTH, TOTOBOM K
camo0bpa3oBaHMIO, COTPY/IHUUECTBY, CaMOCTOSITe/IbHOMY TIPUHSITHIO
pelleHurH, CITOCOOHOM aZlanTUPOBAThCS K OBICTPO MEHSIFOIIIUMCS YCIOBUSIM >KH3HU;

HarpaB/eHHOCTh ~ OOyuyeHHUsSI ~ Ha  CUCTeMaTUueckoe  TpHOOIIleHue
oOyyJaromuxcss K CaMOCTOSTe/TbHOW T103HaBaTeTbHOUW [IeATe/bHOCTH, HayUHbIM
MeToZlaM TI03HaHUs, (POPMHUPYIOIIMM MOTHBAlIUIO W pa3BUTHE CIIOCOOHOCTel K
XUMUY;

obecrieueHre YCJOBHH, CMOCOOCTBYIOUIMX ITPHOOPETEHHIO 00YyuaroImUMHCS
OTbITa pa3HOOOpa3HOW  JeSTeJIbHOCTH, TIO3HAaHWUS W CAMOIIO3HaHUS,
K/FOUEBbIX  HABBIKOB (K/IFOUEBBIX KOMIIETEHIMI), WMEIOINX YHUBepCaJbHOe
3HaueHHe /i1 Pa3/INYHBIX BUIOB JeSITe/IbHOCTH;

dbopmupoBanre ob0mieli  (QyHKIMOHAMbHOW W eCTeCTBeHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIe YMeHUWd OOBSICHATH U OL€eHWBATh SIBJIEHUS
OKDY’Karolllero Mupa, UCIMOo/b3ysl 3HaHUSI W OMbIT, MOJyueHHble TIPU U3yYeHUU
XUMHUM, TIPUMEHSITb WX TIPU pellleHuHr TIpo0sieM B TIOBCEAHEBHOW >KU3HU U
TPY/I0BOM /IeSiTeTbHOCTY;

dbopmupoBaHre y  oOydvarolMxcsi ~ T'yMaHHCTAYECKUX  OTHOIIEHUH,
MMOHUMaHUs [IeHHOCTU XHUMUUeCKMX 3HaHWK [Jiss BBIPAaOOTKH 3KOJOTHUYECKU
1jesiecoo0pa3HOro TIOBe/leHHsI B OBITY U TPYAOBOW [eATebHOCTH B Le/IsX
COXpaHeHUsI CBOEro 3/J0POBbsI U OKpY»Karolllel TIPUPOTHOM Cpe/ibl;

pa3BUTHE MOTHBALMd K 0Oy4eHUIO, CrOCOOHOCTel K CaMOKOHTPOIO M
CAMOBOCTIMTAHUIO HAa OCHOBe YyCBOeHUs 0O0lijeue/ioBeUeCKMX I1[eHHOCTeH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY TIpodu/s ¥ HarpaB/IeHHOCTH JalbHeHIIero
o0yueHwUsl.



OO1iee 4YKMC/IO YacOB, PEKOMEHOBAHHBIX /11 M3y4eHHs XuMud, — 136
yacoB: B 8 knacce — 68 yacoB (2 yaca B Hefiet0), B 9 kacce — 68 yacoB (2 yaca B
HeJle/lto).

[ KaxJ0ro Kjacca TpeayCMOTPeHO pe3epBHOe yueOHOe BpeMmsi, KOTOpoe
MOJKeT OBITh MCII0/Ib30BaHO yUaCTHMKaMK 00pa30BaTe/IbHOTO TpoLjecca B IiesisiX
(hopMHUpPOBaHUsI BapUaTHBHON COCTaBJISIOIIEN CO/ep>KaHWsI KOHKPeTHOW paboueii
nporpaMmbl.  IIpy  3ToM o6si3aTenbHas(MHBapUaHTHAs) YacTh COJlepyKaHUS
npeJMeTa, YCTaHOBJIeHHas TpuUMepHON paboueii TmporpaMmoi, U BpeMs,
OTBOZMMOE Ha eé M3yuyeHue, 0/DKHbI ObITh COXpaHeHbI MOTHOCThIO.

COJEPXAHUE OBYYEHUA
8 K/IACC

ITepBoHaua/TbHbIE XMMUYECKHE MOHATHS

[Ipegmer xvmuu. Pojib XUMHUU B )KU3HU 4yesioBeKa. XUMUS B CUCTEMe Hayk.
Tenma u BemjectBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe COCTOSIHUE
BewlecTB. [loHATHME O MeTOZax TO3HaHUSA B XWUMUW. YHWCTble Bel|eCTBa U
cvecu. CriocoObl pasfiesieHust CMecei.

ATOMBI ¥ MOJEKYJbl. XUMHUUeCKhe 3jeMeHTbl. CHMBOJIbBI XWMHYECKHUX
371eMeHTOB. [IpoCThie U C/I0XKHBIe BelecTBa. ATOMHO-MOJIEKYJ/IIPHOE YUeHHe.

Xumuueckasi ¢Gopmysa. BasieHTHOCTH aTOMOB XUMMUYECKUX 3JIEeMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCWTe/lbHAasi aTOMHasg Macca.
OTHocHuTe/IbHAsE MOJIeKy/IsipHast Macca. MaccoBasi jo/id XUMUYEeCKOro 3/ieMeHTa B
COeIMHEHUH.

KosnuectBo BemjectBa. Mosib. MovisspHasi Macca. B3avMoCBsi3b KOJIMUECTBa,
MacChl U 4YHMC/Ia CTPYKTYPHbIX eJuHUL] BelllecTBa. Pacuétel 10 dopmyaam
XUMUYECKUX COeIMHEHUM.

du3nueckre U XMMUYECKUe sBeHuss. XUMUUYeCKasl peaklusi U eé MprU3HaKu.
3aKOH COXpaHeHHWsI MacChl BelleCcTB. XHUMHUUecKhe ypaBHeHUs. Knaccudukaims
XUMHUUECKUX Peakiuii (CoeJuHeHus], pa3/io’KeHus], 3aMelljeHus], 0OMeHa).
Xumuueckull s3kcnepumeHm:

3HaKOMCTBO C  XWMHWUeCKOW  TIOCyZod, TmpaBWJaMd  paboTel B
naboparopun U mpuéMamMy oOpailieHUss C JlabopaTOpHBIM 000pY/JOBaHHUEM,
HW3ydeHWe W OIucaHue (U3NYeCKUX CBOWCTB 00pa3ioB HeopraHWYeCcKHX
BelrlecTB, HabO/roZeHne (usnueckux (T1aB/ieHHe BOCKA, TassHUE JIb/ja, PAaCTHPaHKe
caxapa B CTYyIIKe, KUTIeHWe U KOH/IeHCalusl BOZIbl) U XUMUUECKUX (TOpeHue CBeuw,
MpOKa/MBaHWe MeJIHOW TPOBOJIOKH, B3aWMO/IeMCTBME Mejla C  KHUCJIOTOW)
sB/IeHUM, HabmoZieHue U OIMCaHWe TPU3HAKOB TIPOTEKaHUS XUMHUYECKHUX



peakiuii  (pas/io)keHWe  caxapa, B3aMMOJIEMCTBHME  CEPHOM KHUCJIOTBI C
XJIopuioM Oapusi, pasnokeHue Tugpokcuga Meau (II) mnpu  HarpeBaHww,
B3aMMOJIeNCTBUe >Kese3a C pactBopoM comu meau (II), u3yuyeHuwe crmocoboB
pa3ziesieHus cMeceii (C TIOMOIIbIO MarHWTa, (PUIbTpOBaHUeE, BblllapUBaHUe,
OUCTU/UISALIUS, XpoMarorpadusi), TIpoBefieHMe OUMCTKHA TIOBapeHHOW COJH,
HabJ/ro1eHre u onucaHue pe3y/bTaToB TIPOBe/IeHUSI OTIbITA,
WITFOCTPUPYIOLLEr0 3aKOH COXpPaHeHUs MacChl, CO3/laHhe MOZeser MOJeKY/l
(LIapoCTepKHEeBBIX).

Ba)kHelilue npe/iCTaBUTe/IM HeOPraHUUeCKHUX BellecTB

Bosnyx — cmech raso. CocraB Bo3jyxa. Kuciopos — 3/1eMeHT U TIpOCTOe
BelllecTBO. HaxoxkzeHue Kucaoposa B Tipupoje, (uU3nueckue U XUMHUYecKue
cBoiictBa (peakiuu ropenusi). Oxkcugel. [IpumeHeHwe kuciopoaa. CrocoObl
MoJiyueHHss KUC/IopoZia B JiabopaTopuu U TIPOMBIILJIEHHOCTH. KpyroBopor
Kuciopoga B ripupoge. O30H — a/ioTporiHas MoAudUKalus KUC/a0poja.

TernnoBoii 3(pdekT XUMHUUeCKOW peaklud, TepMOXHMUUeCKHe ypaBHEeHUs,
9K30-U  JHJAOTepMHUeCKuMe  peakiuu. TOIMBO:  yrojb M MeTaH.
3arpsisHeHHe BO3/yXa, YCU/IeHVe NTapHUKOBOro 3(deKTa, paspylieHrue 030HOBOrO
CJ1091.

Bogopos, — s/seMeHT UM mpocToe BelecTBo. HaxokjeHue BOZoOpoja B
npupojie, (usnueckre W XUMHUUECKHe CBOWCTBa, IIpUMEHEeHHe, CI0CO0bI
ronayyeHvsi. KUciaoTel U comu.

MouvisipHbiii 00BEM ra3oB. PacyéThbl M0 XMMUUECKUM YDPaBHEHUSIM.

du3nueckde CBOWCTBA BOAbl. Boga Kak pacTtBopuTenb. PacTBOpHI.
HacbliieHHble ¥ HeHaChIeHHbIe pPacTBOPbL. PacTBOPMMOCTHL BeLeCTB B BOJeE.
MaccoBasi pmons  BemlecTBa B pacTBope. XUMHUeCKHMe CBOMCTBA  BOJbI.
OcHoBanus. Ponb pacTBOpPOB B MPUPOZE U B )KU3HU uesioBeKa. KpyroBopoT BOAbI
B [IpUpO/e. 3arpsisHeHre NPUPOAHbIX BOJ. OXpaHa U OUMCTKa IPUPOJHBIX BOJ,.

Knaccudukaiiuss HeopraHudeckux coefuHeHui. Oxcugbl. Kiaccudukaiiys
OKCHUJOB:  cosieobpa3ymwoiue (OCHOBHbIe, KHWC/IOTHble, aMdoTepHbIe) U
Heconeobpa3sytomue. HomeHkiatypa OKcuaoB. Pusnueckue U XUMUUeCKHUe
CBOMCTBA OKCHAOB. [losiyueHre oKCcuzoB.

OcHoBanusi. Knaccudukanusi OCHOBaHWMW: 1IIE/IOUM U HEpacTBOPHMBIE
OCHOBaHHs. HoMmeHKnaTypa  ocHOBaHMM. @u3snueckhe W  XUMHUYECKHUe
CBOMCTBA OCHOBaHuM. [TosiyueHre OCHOBaHUM.

Kuc/oTsl. Knaccudukanms KUCJIOT. HowmenkiaTypa KHUCJIOT.
du3rMuecKre U XWUMHUUECKHWe CBOMCTBa KUCIOT. Psij aktuBHOCTM MeTa/ioB H.H.
bekertoBa. IlonyyeHve KUCIIOT.



Comu. Howmenknatypa coneit. @®u3snyeckrhe W XUMUUECKHe CBOMCTBA
conielt. [Tonmyuyenue coneu.
['eHeTHueckasi CBSI3b MeXAY KaCCaMH HEOPraHUYEeCKUX COeJMHEeHUM.

Xumuueckuli 3kcnepumeHm:

KaueCTBeHHOe  OmpejfieJieHWe  COojJlepXKaHus ~ KUC/JIOpoJa B BO3AyXe,
rojiyueHre, coOWpaHue, pacrio3HaBaHWE W W3yueHHe CBOWCTB KHCJIOPOJa,
HaO/IIo/leHHe  B3aUMOJIEMCTBUS  BEI[eCTB C  KHCJIOPOJIOM W YC/IOBUS
BO3HUMKHOBEHHsSI U TIpeKpalljeHuss ropeHusi (Mokapa), O3HaKOMJIeHHe C
oOpasllaMM OKCH/IOB M OITMCaHWe WX CBOMCTB, TIO/NyyeHWe, cobupaHue,
pacrio3HaBaHHWe W U3yueHWe CBOMCTB BOZAOpoZa (ropeHue), B3aUMOJENCTBHE
BOJIOpPOZA C OKCH/IOM Meau (I) (BO3MOXXHO HCIO/Ib30BaHue
BU/leOMaTePUAJIOB), Hab/FOJeH1e
00pasIioB BeIeCcTB KOIMUeCTBOM 1 MOJTb, MICCJIeJOBaHHe 0COOeHHOCTeH
pacTBOpeHMs] BellleCTB C  pa3/IMuHOM  pacTBOPUMOCTBIO, TIPUTOTOBJIEHHE
pacTBOPOB C OMNpeJenéHHOM MacCOBOM [j0Jie PAacTBOPEHHOrO BeIlleCTBa,
B3aUMOZIEICTBME BOJAbI C  MeTa//laMU (HaTpMeM M Kajbl[deM) (BO3MOXXHO
HCTI0/Tb30BaHKe BHeOMaTepyasoB), HCClefiloBaHHe o00pa3l[oB HeopraHWYeCKUX
BelLleCTB Pa3TUUYHBIX
K
naccoB, HabJTr0IeHNe U3MeHeHH s OKpaCKU MHANKAaTOPOB B PACTBOPax KUCJIOT U 111eJT
oueil, M3yueHUe B3auMojelcTBUs okcuga Meau (II) ¢ pacTBopom cepHol
KUC/IOTbI, KMCJIOT C MeTa/UlaMHM, peakl[ud HeWTpaau3alud, [oJiyyeHue
HepaCTBOPHMMbIX OCHOBaHUM, BbITeCHEHHe OJHOT0 MeTasijla APYrMM U3 pacTBopa
COJIA, pellleHre SKCIepUMeHTaJbHbIX 3alad 10 TeMe «BakHeMilMe KacChl
HeOpraHUYeCKUX COoeIMHEeHU.

Ilepyiopgnyeckui 3akoH U Ilepuognueckass cucreMa XUMHUYECKHX
y1emenToB [I.MI. MenpeneeBa. CtpoeHue aTromMoB. XuMHYeCKass CBA3b.
OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHbIE PeaKIiuu

[TepBble TOMBITKK KaacCUGUKALIMM XUMHUUYECKUX 3jemMeHTOB. [loHsiThe o
rpyIIax CXOJHbIX 3/IeMEHTOB (ILleJIOUHble W II[e/IOUHO3eMe/IbHbIe MeTasljlbl,
ra/IOTeHbl, UHEPTHBIE Ta3bl). DJIeMeHThI, KOTOpble 00pa3yloT aMbOTepHbIe OKCH/BI
Y TUJIPOKCU/BI.

[Tepuoguueckuii 3aKOH. [Teproanyeckas cucTeMa  XUMHUYECKUX
snemeHTOB /I.MI. MeHeneeBa. KopoTkomneprogHass U AJMHHOINEPUOAHasi (POPMbI
ITepyoanyeckou cucTemMbl XuMUUeckux ssiemeHToB .M. MeHpeneeBa. ITeproabl u
rpyrmrbl. PU3MYECKUN CMBIC TTOPSIAIKOBOTO HOMEpPa, HOMEPOB Mepuo/ia Y TPYIIIbI
3/1eMeHTa.



CtpoeHue aromoB. (CocTaB aTOMHBIX szep. WM30Tombl. OJIEKTPOHBI.
CTpoeHue 3/IeKTPOHHBIX 000/10ueK aTOMOB TiepBBIX 20 XUMUUECKUX 3JIEMEHTOB
ITepuoanueckoi CUCTeMbI .. MeHpesneesa. XapakTepucTuka
XMMUUECKOT0 3JIeMeHTa [0 ero noJyioxeHuto B [leppuoanueckon cucreme [1.1.
MeHngesneesa.

3aKOHOMEPHOCTH M3MEHeHUs pajuhyca aTOMOB XHWMMWUYECKUX 3JIeMEHTOB,
MeTa//THYeCKUX U HeMeTa/l/IM4eCcKUX CBOMCTB T10 TPYIINaM U Mepuo/iam.

3Hauenue [lepuoguueckoro 3akoHa U [lepuoyUueckoll  CHUCTEMBI
XAMHUUECKUX 3JIEMEHTOB [Jid pa3BUTUS HayKu U TIpakTUKu. [1.M1. MeHpeneeB —
YUYEHBIA U TPAXKAAHWH.

XuMuueckasi  cBsisb.  KoBasileHTHass ~ (MO/sipHasi UM HeToOJIsIpHAast)

CBS13b. JJIEKTPOOTPHULIATE/IBHOCThL XWUMHUUYECKHUX 3JIeMEeHTOB.
WNonHas cBA3b.

CrerieHb  OKHUCJIEHUSI. OKUC/IUTeIbHOBOCCTAHOBUTE/IbHBIE  PeakKLUH.
ITponeccel OKUCIeHYs U BOCCTaHOBJIeHUs:. OKUCIUTeIM U BOCCTAHOBUTEIIH.
Xumuueckuli 3kcnepumeHm:

r3yJyeHue o6pas1ioB BellleCTB MeTaJlJIOB u HeMeTasljIoB,
B3aUMO/IEICTBUE THAPOKCHJA LMHKa C pacTBOpaMd KHCJIOT M  LIeJoueH,
MpoBe/leHre OMbITOB,  W/UIFOCTPUPYIOLIMX  TIPUMEPbI  OKUCJIUTEbHO-

BOCCTAHOBUTEJIbHBIX Deaklui (ropeHue, peaklMy pa3/ioKeHUs], COeJUHEHUs).
MedcnpeomemHble cesizu

Peanuzauys MeXnpeJMeTHbIX CBsi3eld MNpU U3yYeHUM XUMUUM B 8
KJlacCe OCYII[eCTBIISIeTCS uepe3 HCI0/b30BaHre KakK OOIIMX eCcTeCTBeHHOHAyUHBIX
MOHATUH, TaK W TIOHATUW, SIBJASIOIIUXCSA CHUCTEeMHbIMUA /IS OTJebHBIX
TpeIMETOB eCTeCTBEHHO-Hay4YHOr0 LIUK/IA.

OO11e ecTeCTBeHHOHAayYHble TMOHSTUS: HayuHbIA (DaKT, TUMOTe3a, Teopus,
3aKOH, aHa/Mu3, CHUHTe3, KjlacCUUKalys, T[epUOJAUYHOCTb, HabmogeHue,
5KCIIEPUMEHT, MO/IeJIMPOBaHue, U3MepeHre, MO/lesib, SIBJIeHHe.
®dusrka: Marepus, aToOM, 3JIEKTPOH, TIPOTOH, HEUTPOH, WOH, HYK/IUJ,
M30TONbl, PaJJUOAKTUBHOCTb, MOJEKy/Ia, 3JIeKTPUUeCKUM 3apsfi, BellecTBo,
Tesio, 00BEM, arperaTHOe COCTOsSIHWE BelllecTBa, ras, (u3nueckde BeJUYUHBI,
eJUHULIbl U3MepeHHusi, KOCMOC, I[ulaHeTbl, 3Bé3abl, CosHue. buonorus:
doTocuHTe3, abixaHue, Ouochepa. I'eorpadms: atmochepa, rugpocdepa,
MUHepasbl, TOpHble T[IOPOJbl, TI0JIe3Hble MCKOIaeMble, TOIJIMBO, BOJHbIE
pecypchl.

9 K/TACC
BeijecTBo ¥ XMMUUYeCKas peakius
[Teprogueckui  3aKOH. [Tepyopnueckas  cucreMa  XMMHUUYECKHUX



snemeHToB [I.M. MeHgeneeBa. CrpoeHue aTomMoB. 3aKOHOMEpPHOCTU B
VM3MEHEeHUU CBOWCTB XMMHYECKHX 3/IEMEHTOB TEpPBbIX TPEX MepHO/IOB, Kasus,
KaJbLUsi U UX COeJUHEHUM B COOTBETCTBUU C TIOJIO)KEHHWEM 3JIEMEHTOB B
[Tepuoguueckoii cucteMe U CTPOEHHEM KX aTOMOB.

CTpoeHue BelllecTBa: BUAbl XUMHUUYECKOW CBsA3U. THIBI KPUCTALTMUECKUX
pelIéTOK, 3aBUCMMOCTb CBOWCTB  BellleCTBa OT THIA KPUCTa/JIMUeCKOU
peléTKM W BH/la XMMUUECKOU CBSI3U.

Knaccudukarus u HOMeHKJIaTypa HeopraHUuuecKux BeIIIeCTB.
XUMUYecKue CBOWMCTBA BeLeCTB, OTHOCALMXCS K pas/IMyHbIM  KjaccaM
HEOpraHUYeCKUx CoeJMHeHNH, TeHeTUYeCcKas CBsi3b HeOpraHMUeCKUX BelecTB.

Knaccudukaiusi XMMHUYeCKMX peakLUMd [0 pas3/WuYHbIM TMpU3HaKaMm (1o
YUC/ly U COCTaBy YYacCTBYHOIIMX B peaklMyd BellecTB, MO Te[J0BOMY
5(QeKTy, 0 H3MEeHEHUID CTeleHel OKUC/IEeHHUs XUMUYEeCKUX 3/IeMEeHTOB, [0
0o0paTUMOCTH, 1O y4YacTUIO Karajau3aTtopa). OJK30- W SHAOTepMUYecKue
peakiuy, TepMOXMMHUYECKHe YpaBHEHUSI.

[loHsAiTHE O  CKOPOCTH  XUMUYecKoW  peakiuu.  [lonsrue 06
oOpaTuMbIXx ¥ HeoOpaTUMBIX  XUMHUeCKMX  peakiusx. [loHsaTtue o
TOMOTE€HHbIX U TeTeporeHHbIX peakiusix. I[loHaTtve o kartanuse. IloHsaTHe O
XUMUUEeCKOM paBHOBecud. DaKTOphl, BJUSIOL[ME HAa CKOPOCTb XUMHUeCKOU
peakiuu U MoJ0)KeHrue XUMUUYeCKoro paBHOBECHS.

OKUC/IUTEe/IbHO-BOCCTAHOBUTE/IbHBIE  peaklUM,  37eKTPOHHbIA  OanaHc
OKMCJ/IUTeIbHO-BOCCTAaHOBUTEIbHOM ~ peakiyuu.  CocTaBieHWe — ypaBHeHUH
OKMCJ/IUTeIbHO-BOCCTAHOBUTE/IBHBIX ~ peaklUyMd C  UCIO0/Ab30BaHMEM  MeToza
3/IEKTPOHHOTO OasaHca.

Teopust 3J1IeKTPOJIMTUUECKOU JMCCOLIMaLUK. ONeKTPO/IUTHI U
He3/IeKTPO/INThl. KaTHOHBI, aHMOHBI. MexaHU3M [UCCOLMALMy BellecTB C
pa3IMUHbIMUA  BHJAMU XUMHUecKoW cBs3u. CTeneHb guccolauyy. CU/IbHbIE U
csiabble 371eKTPOJIUTHI.

Peakium uOHHOrO OOMeHa. YC/IOBUSI TIPOTeKaHUs peakuii HWOHHOTO
oOMeHa, TIOJHBIE W COKpAIlléHHble WOHHBIE YypaBHeHMs peakiuii. CBoicTBa
KWCJIOT, OCHOBAaHUW W COJiell B CBeTe TMpeAcTaB/ieHui 00 3/1eKTPOMTHUUeCKON
auccoumanvi. KauecTBeHHbIe peakKliy Ha MOHBI. [TOHSITHE O TUIpOM3e CoJieit.

Xumuueckull 3kcnepumeHm:

O3HakoM/IeHHe CMOZE/ISIMU  KPUCTQ/I/TMUECKUX PEIIETOK HeopraHW4ecKrux
Bell[eCTB — MeTa//IOB U HemeTa/uioB (rpadura U anmasa), CA0KHBIX BeleCTB
(xopyza HaTpus), UCCIeAOBaHUEe 3aBUCUMOCTA CKOPOCTH XMMUYECKOW peakl[iu
OT BO3/I€MCTBUS pa3/MuUHbIX (DAKTOPOB, HUCCIe[OBaHUE 3JeKTPONPOBOJAHOCTH



pacTBOPOB  BeLIeCTB, TIpoLiecca [AUCCOLMALMA KUCJIOT, IIeJioued UM CoJier
(BO3MOXXHO  WCIIONBb30BaHWE BHUZEO MaTepuasioB), IIPOBeJleHHe  OMbITOB,
WITIOCTPUPYIOIUX ~ TIPU3HAKW  TIPOTeKaHWs  peakluid HMOHHOrO  oOMeHa
(oObpa3zoBaHue ocaZka, BbIJelieHWe Tas3a, o0pa3oBaHWe BO/bI), OIIBITOB,
W/UTFOCTPUPYIOLMX ~ NPUMEPbl  OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX  peakLyu
(ropeHne,  peakUuu pas/oXKeHus, COeJIMHeHUs), pacrno3HaBaHHe
HEeOpraHWYeCKMuX BeL]eCTB C IIOMOILLIBI KaueCTBEHHbIX peakLlUi Ha WOHBI,
pellleHre SKCIIepUMEeHTa/IbHbIX 3a/au.
HemeTanibl 4 X COeAUHEHUA

OOmiass xapakTepucThka rajoreHoB. Oco0eHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (pU3rMUecKre CBOMCTBA MPOCTHIX
BelLleCTB — rajloreHoB. XMMUUeCKe CBOMCTBA Ha TMpuMepe xJ10pa
(B3auMOJieMiCTBME C MeTa//laMd, HeMeTa/l/laMH, LeouamMu). XJI0pOBOAOPOL.
CongHasi KMC/IOTa, XMMHAYeCKUe CBOWCTBA, IOJyyeHue, npuMeHeHue. [lelicTBue
XJI0pa ¥ XJIOPOBOZOPOZAa Ha OpraHu3M uejoBeKa. BaxHeuine XI0puzbl U UX
HaxoJKJeHue B TIPUpPO/eE.
O6iast  xapakrepucTvka »3ieMeHTOB VIA-rpymmbl. Oco0eHHOCTH CTpOeHust
aTOMOB, XapakTepHble CTeneHHM OKucaeHus. (CTpoeHMe U (QU3NUeCKHUe
CBOMCTBAa TMpOCTBIX BeLJeCTB — KUCIOpOJAa U  Cepbl.  AJUIOTPOIIHbIE
MOZU(UKALIMK  KUCIOpoJa M Ccepbl. XWMHYECKWe  CBOMCTBA  CEpBbL
CepoBozopofi, cTpoeHue, (U3MUecKue U XUMHUUYeckue cBoucTBa. OKCUZBI Cepbl
KaK TMpeJICTaBUTe/NM KUCJIOTHBIX OKCuZoB. CepHasi KUC/IOTa, (uU3NUecKue U
XUMUUecKre cBoicTBa (oOique Kak TIpe/CTaBUTeNss Kjaacca KHCIOT U
cneupuueckre). XUMHUUeCKUe peaklvW, JieXKalljie B OCHOBe TPOMBILIJIEHHOTO
criocoba To/ydyeHUsi CepHOWM KHC/IOThl. [IpumeHeHWe cepHOM KuCIOTHL Cosu
CepHOM KHWC/IOThI, KayeCTBeHHas peakuuss Ha cyiabdar-uoH. HaxoxzaeHue
ceppl W €8 coefVMHeHMM B  Tipupozie.  XHWMHUYeCKOe  3arpsisHeHue
OKpY’KaroIllel Cpefbl COeQUHEHUSIMU Cepbl (KUCIOTHBIE [OXKIY, 3arpsi3HeHHUe
BO3/yXa U BOJJOEMOB), CriocoObI ero mpefoTrBpaieHus. OOljasi XapakTepUCTHUKa
37ieMeHTOB VA-rpynmnbl. OcoOeHHOCTU CTPOeHHsI aTOMOB, XapaKTepHble CTerneHu
OKHMC/eHUusl. A30T, pacrpoCTpaHeHWe B MpUpofe, (usnueckrhe U XUMHUUECKUe
cBoiictBa. KpyroBopor aszora B mpupofe. AMMHaK, ero (Qusnuuyeckve W
XMMUUYeCKre CBOUCTBA, IIOyuyeHHWe U mnpuMeHeHue. ConM  aMMOHUS, WUX
du3nueckue U XUMUYECKHWe CBOWCTBA, TpuMeHeHue. KauecTBeHHasi peakiusi
Ha UWOHBbI aMMOHMS. A30THasi KHUC/IOTa, e€ moJjydeHWe, ¢u3nUeckue U
XUMHUeCcKre cBoiicTBa (0OIMe Kak TIpe/iCTaBUTeNss Kjaacca KHUC/IOT U
cneuduueckue). Vcronb3oBaHWe HUTPATOB W COJied aMMOHHS B KadecTBe
MHUHepa/lbHbIX  yA00peHHi. XuMHUecKoe 3arpsi3HeHHe OKpY»Karolel cpejibl



CoelMHEHUSIMU a30Ta (KWUC/IOTHbIe [OXAW, 3arpsi3HeHWe BO3/yXa, MOUBbl U
BoJ0éMOB). Docdop, annorporiHble Moaudukaimu docdopa, (usnueckrue u
xuMuueckre cBoiictBa. Oxkcupa  ¢ochopa (V) u  dochopHas Kuciora,
¢ur3nueckue

M XMMMWYEeCKWe CBOMCTBa, mosyueHue. Vcronb3oBanve  ¢ocdatoB B
KauecTBe MUHepa/IbHbIX YZA00peHUH.

OOb1asi xapakTepucTuka 31eMeHToB IVA-rpymnmnbl. OcobeHHOCTU CTpOeHuUs
aTOMOB,  XapakTepHble  CTeleHW OKWUC/IeHUs.  YTJepoji,  a/uIOTPOITHbIe
Moau(UKalMKM, paclpocTpaHeHWe B MOpupofe, (U3MYeCKHe U XUMUYEeCcKHe
cBoMcTBa. Apcopbiusi. KpyroBopor yrieposa B mpupoge. OKcuabl yriepoja,
ux (u3Myeckie U XUMHUYECKHe CBOMCTBA, JeHCTBHE Ha >XMBble OpPraHU3MBl,
ToJiyueHrde W TpuMeHeHHe. JKOJoruueckue rpobsiemMbl, CBs3aHHbIE C OKCHZIOM
yrnepoga (IV), rumoresa rno6anbHOTO TIOTETIEHUs KauUMaTa, TMapHUKOBBIN
3bdekT. YronbHasi KUCIOTa U €€ coad, HuXx ¢u3nuueckue M XUMHUUecKue
CBOWMCTBa, MOTyueHre U TipuMeHeHre. KauecTBeHHasi peakijvs Ha KapOOHAT-HOHBI.
Vcnonib3oBaHre KapboHATOB B OBITY, Me[UI[MHE, TIPOMBIILJIEHHOCTH U CETbCKOM
XO35IUCTBeE.

[TepBoHauanbHble TMOHATHS 00 OpraHWMYeCKMX BeIlecTBaXx Kak o
CcoeIMHEHUsX yrjieposia (MeTaH, 3TaH, 3TW/EH, alleTWIeH, 3TaHOJ/, TJIMLEePUH,
yKCyCHasi Kucaota). [Ipupo/iHble MCTOUHHKM YI/1eBOJOPOJO0B (YroJib, IPUPOAHBIN
ra3, He(Thb), MPOAYKTbl HX T1epepaboTku (beH3WH), WX po/Jib B OBITY U
MIPOMBIILIJIEHHOCTH. [loHATHe O OHO/IOTMYeCKHM Ba)KHBIX BeIeCcTBax: JKUpaX,
bemkax, yriaeBojax — W UX POAM B JKW3HM 4YeloBeKa. MartepuanbHoe
eIMHCTBO OPraHUUeCKUX U HeOpraHUueCKuX CoeJMHeHUH.

KpemHuii, ero ¢u3mueckue U XUMHUUYECKWe CBOWMCTBa, TIOJlyuyeHue U
npumeHeHre. CoelvHeHWs KpeMHHUsI B Tipupoge. OOmue rmpezcTaBieHuss 00
okcuge kpemuus (IV) u kpemHueBou kucioTe. CHIMKaThl, UX MCIOIb30BaHUE
B OBITY, B TIPOMBIIUIEHHOCTH. BakHelillie CTpouTe/bHbIE MaTepHasbl:
KepaMHKa, CTeK/Io, I[eMeHT, 0eToH, >kene300eToH. IIpoGsiemMbl 6Ge30macHOTO
WCTIO/Tb30BaHUsI CTPOMTE/bHBIX MaTepuasioB B TTIOBCETHEBHOM JKU3HHU.
XumuuecKuli sKcnepumeHm:

r3yueHde 00pa3l[0OB HeOpraHWYeCKUX BeIleCTB, CBOWCTB COJISHOMU
KUCJIOTBI, TIPOBe/leHre KaueCTBeHHBbIX peakldi Ha XJIOPUA-UOHBI U HabmroseHue
TIPU3HAKOB WX MPOTEKaHHsl, OMbIThI, OTpaXkarolue (u3nUecKre U XUMHYecKue
CBOMCTBA TaJOT€eHOB W WX  COeAMHEeHWU  (BO3MOXKHO  MCIIO/Ib30BaHUe
BUJleOMaTepUaiioB), O3HaKOMJIeHWe C oOpa3laMu XJIOpUA0B (Ta/loreHu/IoB),
O3HaKOMJIeHHe C o0pa3ijaMu  ceppl U €€ coefAMHEeHUsIMH (BO3MO’KHO
WCTIO/Tb30BaHKe BUleOMaTepHasioB), HaOmoieHye mpoiiecca o0yTMBaHUS caxapa



1oJ, JelCTBUEeM KOHIL[eHTPUPOBAaHHOW CEPHOW KHCJIOTHI, M3ydeHHe XUMUYECKUX
CBOMCTB  pa30baB/ieHHOM CepHOH  KHC/IOTHI, TIPOBEleHHe  KaueCTBEeHHOM
peakiiM Ha Cy’bpaT-uOH U HaOmMofleHWe TIpHM3HAKa e€ TIpOoTeKaHWs,
O3HaKOMJ/IeHHe C  (U3WUeCKMMU CBOMCTBaMM  a3oTa, ¢Gochopa U  UX
coequHeHWM  (BO3MOJKHO HCITO/Ib30BaHWE  BHUZieOMaTepuasioB), obpa3siamMu
a30THLIX U (ochOpHBIX yA00peHui, To/yueHre, cobrpaHye, pacrio3HaBaHWe H
v3yueHrue CBOMCTB aMMMaKa, MpOBeJieHMe KaueCTBeHHbIX peaKluid Ha WOH
aMMOHUST U (ocdaT-UOH U  U3yueHWe NPU3HAKOB UX TMPOTeKaHUs,
B3aMMO/JIEMCTBME  KOHLIEHTPMPOBAHHOM  a30THOM  KHUCJIOTBI C  MebHO
(BO3MOXXHO HCM0JIb30BaHKe BU/IeEOMAaTepUasoB), H3yyeHue Mo/iesien
KPUCTa/ZIMUeCKUX DeLlfTOK anmasa, rpaduta, ¢ysuiepeHa, O3HaKOMJIeHHE C
TIpoIieccoM  ajicopOrmu

DacCTBODEHHBIX  BeleCTB  aKTUBUPOBAaHHBIM  yIVIEM U yCTPOMCTBOM
MIPOTUBOTa3a, MoyyeHre, coOWpaHue, pacrio3HaBaHWe U W3y4yeHHe CBOMCTB
YI7IeKUC/IOTO Ta3a, MpOoBe/leHHe KaueCTBEHHBIX PpeakMii Ha KapbOoHaT u
CU/IMKAT-UOHbl W W3y4YeHHWe TPU3HAKOB WX TIPOTEKaHWs, O3HAKOMJIEHUE C
MPOAYKI[MeW CUIMKAaTHOM MNPOMBIIIJIEHHOCTH, pelleHre 3SKCIepUMeHTalbHbIX
3a/lau Mo TeMe «BakHeule HeMeTa/l/Tbl U UX COeTUHEHUS».

MeTa/uibl 4 X COe{UHEHUS

OO1last  XapakTepUCTHKA XUMHUYECKUX J37IeMeHTOB — MeTa//IoOB Ha
OCHOBaHMU WX MOJIOXKeHUss B [lepuosnueckol cucTeMe XUMHUUYECKUX 37IEMEHTOB
O.1A. MenpeneeBa u ctpoeHrss atomoB. (CTpoeHue MeTa/yioB. MeTainyeckas
CBSA3b M MeTa/uInuecKass KPUCTA/UIMYeCKasi PelnéTka. JJIeKTPOXUMHUYECKUU Psf
HampsDKeHu MeTaioB. Pr3nueckre ¥ XUMUUYeCKHe CBOMCTBAa MeTasioB. Obiiye
criocobbl TIoyyeHWs] MeTasuioB. [loHATHEe O KOpPPO3WM MeTajlyIoB, OCHOBHbIE
crocoObl 3auUThl WX OT Koppo3uu. CriaBel (CTanb, UYTyH, [JHOpaTIOMUHUM,
OpoH3a) U WX TIpUMeHeHHe B ObITY W ITPOMBIIIIEHHOCTH. 11]e/l0ouHble MeTasuib:
rnonoxxenne B [lepuoauueckord cucTemMe XUMUYeCKux snemMeHToB [I.U.
MenpeneeBa, CTpOeHHWe UX aTOMOB, HaxO)JIeHue B Mpupoge. Prusrueckue
¥ XMMHWUeCKhe CBOMCTBa (Ha TmpuMepe HaTpusi W Kaaus). OKcuabl U
TUAPOKCUABI HaTpusg U Kanusd. [IpyumMeHeHue 11e/IOUYHBIX MeTa/VIOB U UX
coeIMHEeHUH.

[[lenouHO3eMebHbIE MeTa/lbl MarHAd W Kajbl[dW: TI0JIO)KEHUe B
ITepuoanueckou cructeMe XUMUUeCKux 3yemeHTOB [I.UI. MeHpeneeBa, cTpoeHue
VX aTOMOB, HaxoxJeHWe B mnpupoge. Ddusnueckne M XUMUYECKHE CBOUCTBA
MarHvs Y Kanblys. BakHeuume coefvHeHWs KaibLysg (OKCHZ, TUADPOKCHUT,
conmu). JKECTKOCTh BOZBI U CIOCOOBI eé yCTpaHeHHUsl.



AmomuHuM:  nosniokeHne B [lepuoguueckont cucteMe  XMMUUYECKHX
snemeHToB [I.MI. MeHpeneeBa, CTpOeHWe aToMa, HaXOXJeHue B TIPUpOJe.
dusnuecke U XUMUUYECKWe CBOMCTBAa aatOMUHUS. AmdboTepHble CBOMCTBa
OKCHJlJa U TUAPOKCH[A aTFOMUHUSI.

Xene3o: mnonoxenve B [lepuoguueckor — cUCTeMe — XMMUUECKUX
nemeHTOB [I.I. MeHzeneeBa, CTpoeHHWe aTOMa, HaxXxOXJeHUWe B MPUPO/E.
du3snyeckre U XUMHUUYECKHe CBOMCTBa kese3a. OKCH/bI, THIPOKCUZIbI U COJIU
xene3a (II) u »xene3sa (I1I), ux cocra, CBOMCTBA U MOJIyYeHUe.

Xumuueckull 3KkcnepumeHm:

O3HaKOMJIeHHe C o00pa3ljaMM MeTa/UIOB W CIUIaBOB, WX (PU3NUECKUMU
CBOMCTBaMM, W3y4yeHHMe pe3yJbTaTOB KOPPO3MM  MeTa/yioB  (BO3MOJKHO
WCII0/Ib30BaHHe BU/IeOMaTepUasioB), OCOOEHHOCTeH B3aUMOJEMCTBUSI OKCH[A
KaJabliMsl W HaTpusi C BOJIOM (BO3MO)KHO HCMOJ/Ib30BaHWe BHleOMaTepHUasioB),
WCC/IeJOBaHUe CBOMCTB >KECTKOU BOZBI, TIPOLIecCa TOpPeHUs »Keae3a B KUCJI0poJe
(BO3MOKHO  MCIO/Ib30BaHWe  BHUJIeOMATepUasioB),  MPU3HAKOB MPOTEKAHUS
KaueCTBEeHHbIX Peakl[Mid Ha WOHbI (MarHusl, Kajablivis, aJlOMUHUS, L[MHKa, >Kesje3a
(I) wu xenmeza (III), wmemu (II), HabOMOgEeHWE W OMUCaHWE TPOLIECCOB
OKpalllMBaHUsI TlJlaMeHW HWOHAaMU HaTpusl, Kaiusi W Kajablus (BO3MOKHO
WCII0/Tb30BaHU e
BUJleOMaTepUasioB),  MUCCAe[joBaHUe  aM(OTEpPHbIX  CBOWCTB  THJIPOKCH]IA
a/FOMUHUSL U TMAPOKCH/JA LMHKA, pelleHue SKCIepUMeHTalbHbIX 3a7ad I10
TeMe «BakHelIve MeTaIbl U UX COeJUHEHUS».

XuMHA U OKpYy)Kawuas cpeja

BemlectBa ¥ maTepuanbl B TIOBCEJJHEBHOM  JKU3HU  YeJIOBEKa.
bBe3omacHoe WCMOMb30BaHWe BeIIECTB W XWMHAYECKHX peakiuii B  OBITY.
[lepBasi MOMOLb MNPU XUMHUYECKUX OKOTaX U OTPaBJIEHUSIX.

XUMHueckKoe 3arpsi3HeHHe OKpY>Karolleu cpefibl (mpenenbHast
JomycTuMasi KoHLeHTpauusi BeljectB (ganee — IIIK). Ponp xumuu B
PEeIlleHU SKOJIOTHUUECKUX ITPobIeM.

XumuuecKuli 5KcnepumeHm:

v3yueHde  0o0pa3ljoB  MarepuanoB  (CT€K/JO,  CIUIaBbl  MeTaslioB,
MOJIMMEPHbIE MaTepUalbl).

MedcnpeomemHble cesizu

Peanuzaiyss MeXripegMeTHbIX CBsi3eM TIIpU W3YYeHWH XuMud B 9
KJlacCe OCYIIeCTBJISIeTCSI uepe3 MCI0J/ib30BaHWe Kak OOIIUX eCcTeCTBEeHHO-HayUHbIX
MOHATAM, TaK W TIOHATHW, SB/SIOMIUXCS CUCTEMHBIMM /IS OTAEIbHBIX
NpeIMeTOB eCTeCTBEHHO-HAayYHOI0 LIUK/Ia.

OOb1re ecTeCTBeHHO-HayuHble TIOHSTUS: Hay4UHbIM (DaKT, THUIIOTe3a, 3aKOH,



Teopusi, aHa/lu3, CHUHTe3, Kiaccuukaiusi, TepUoAUYHOCTb, HabmozeHue,
9KCIIepUMEHT, MOJieIUpOBaHue, W3MepeHue, MOJe/b, sIBleHUe, TMapHUKOBbIN
3¢bdeKT, TeXHOJIOTUs, MaTepHaJbl.

dusrka: Marepusi, aTOM, 3JIeKTPOH, ITIPOTOH, HEWTPOH, WOH, HYKJU/,
W30TOMbl, PaJUO0AKTUBHOCTb, MOJIeKY/a, 37eKTPUUeCcKuil 3apsifi, TIPOBO/HUKHU,
TTOMYTIPOBOJHUKY, AW3JIEKTPUKH, (OTO3/IeMeHT, BeI|eCTBO, Telo, O00bEM,
arperaTHoe  COCTOsSIHMe  BeIeCcTBa,  ras, pacTBop, pPacTBOPUMOCTD,
KpHCTa/UTMuecKasi — peléTka, CIUaBbl, (QU3NUeCcKue BeJIUUUHBI, eIUHMI]bI
M3MepeHUsi, KOCMHYecKoe TIPOCTPAHCTBO, TI/laHeThl, 3B&37bl, CosHIle.

Bbuonorusi: ¢gorocuHTe3, abixaHue, O6mocdepa, 3KocuCTeMa, MUHepa/bHbIE
yA00peHusi, MUKPO3/ieMeHTbl, MaKPO3/IeMeHThI, ITUTaTe/IbHbIe BellleCTBa.

leorpadusi: aTmocdepa, rtuApocdepa, MuHepasbl, TOPHbIe TOPOABDI,
T0Jie3Hble UCKOTaeMble, TOTJIUBO, BOJHbIE PeCYPChI.

INTAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUWSA IIPOI'PAMMBI IIO
XM HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JINMHHOCTHBIE PE3YJ/IBTATBI

JINUHOCTHBIE Ppe3y/bTaThl OCBOEHHWS TIPOTPaMMbl OCHOBHOTO OOIIero
o0pa3oBaHUs AOCTUTAIOTCA B XO/le O0yYeHHs XWMUW B €JUHCTBe ydeOHOM
W BOCIUTATe/NIbHOW JIesiTeTIbHOCTU B  COOTBETCTBUM C  TPaJAUIIMOHHBIMU
POCCHUWCKUMU  COITMOKYJIbTYPHBIMM M /IyXOBHO-HPaBCTBEHHBIMU 1[€HHOCTSIMH,
TIPUHATBLIMU B O0II[eCTBe TMpaBWIaMU W HOpPMaMH TOBeJIeHUs] U CIOCOOCTBYIOT
TipoiieccaM CaMOTI03HaHHsI, CaMOPa3BUTHS U COIMaIU3al[iy 00yUarouxcs.

JInuHOCTHBIE ~ pe3y/JbTaThl  OTPaXkKalOT  TOTOBHOCTh  OOyYarOIIUXCS
DYKOBO/ICTBOBATbCSI CUCTEMOW TIO3UTHMBHBIX LIEHHOCTHBIX OpUEHTaluil U
pacilpeHue OMbITa AesiTelbHOCTHA Ha eé OCHOBE, B TOM UKMCJ/Ie B YaCTHU:

1) naTpUOTHUECKOr0 BOCIUTAHMS:

LIeHHOCTHOTO OTHOILLIeHUS K OTeueCTBEHHOMY KY/JbTYPHOMY,
HMCTOPUUECKOMY U HayuYHOMY HacCleiul0, TIOHUMaHUsl 3HAaueHUsi XUMUUYeCKOU
HayKW B )KM3HU COBPEMEHHOT0 0011]eCcTBa, ClTOCOOHOCTH BJafieTh

OCTOBEpHOM HWH(OpMalell 0 TMepeJoBbIX AOCTHKEHUSIX W  OTKPBITUSIX
MHPOBOM M OTeUeCTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HaHUSAX 00
yCTPOMCTBe MHpPa U O0II[eCTBa;

2) rpaKJaHCKOT'0 BOCITUTAHUSA:

Tpe/iCTaB/IeHUsT O COI[MaZbHBIX HOPMaxX M TIpaBWaX MeXIMUHOCTHBIX
OTHOILIEHU! B KOJIJIEKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTU B 0OI1leCTBEHHO
1oJjie3HON, ydeOHO-MCC/IeZloBaTeIbCKOM,  TBOPUECKOW W JPYyrux  BHAAX



JesITeJIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW [esiTeJIbHOCTH TIpH
BBIMIO/THEHUW y4YeOHBIX, TI03HAaBaTe/bHbIX 3a/lay, BBIMOJIHEHUU XUMHUECKUX
SKCTIIEPUMEHTOB,  CO3[laHUM  y4yeOHBbIX  IPOEKTOB, CTpeMJIEHHSI K
B3aMMOMOHUMAHMIO W  B3aMMONOMOINM B TIporiecce  3TOH  yueOHOM
NesITeJIbHOCTH, TOTOBHOCTH OIIeHMBAaTh CBOE TIOBEJeHHE M TIOCTYIKH CBOUX
TOBAapMI[eli C TO3UI[MM HPABCTBEHHBIX U TPABOBBIX HOPM C YyuéTOM
OCO3HaHUS MOC/IeCTBUM MMOCTYIKOB;

3) LIeHHOCTHU HAy4YHOTr 0 NMO3HAHUA:

MHUDPOBO33pDeHUeCKHe  TIpeJCTaB/eHUs] O  Bel[eCTBe W  XUMHUYeCKOH
peaKkiiy, COOTBETCTBYIOI[iE COBPEMEHHOMY YDOBHIO Ppa3BUTUS HAyKH W
COCTABJISAIOI[ME OCHOBY /ISl TIOHUMaHHs CYIIHOCTH HAay4YyHOW KapTHHBI MHPa,
npejcTaB/ieHnss 00  OCHOBHBIX 3aKOHOMEDHOCTSIX  Pa3BUTHS  TPHUPO/IBI,
B3aMOCBSI35IX UeJIOBeKA C MPHUPOJHOM Cpe/iol, O PO/M XMMHMU B TIO3HAHUU 3THX
3aKOHOMEPHOCTeW;

T03HABATe/IbHbIe MOTHBBI, HallpaB/JeHHbIE Ha TMOyYeHHEe HOBBIX 3HAHUM TI0
XUMUH, HEOOXouMble [/s1 00BbsSICHEeHUsT HaOJIF0ZIaeMbIX TIPOLIECCOB U SIBIEHUH,
M03HaBaTe/IbHOM, MHGOPMAIIMOHHONW W UMTaTe/IbCKOM KY/IbTYpbl, B TOM UHCJIe
HABBIKOB CAMOCTOSTE/TbHOM
paboTel C yuyeOHbIMH TEKCTaMM, CIIPaBOUHOM JIUTEpaTypoH, JOCTYIIHbIMU
TeXHUUECKUMHU CPeZiCTBaMU MH(POPMALIMOHHBIX TEXHOJIOIHH;

UHTepeC K OOydYeHWI0O W TI03HaHWIO, J1I0003HATENBHOCTh, TOTOBHOCTh W
CIOCOOHOCTHP K CaMOOOpa30BaHWIO, IPOEKTHOM U MCC/Ie/l0BaTeTbCKOU
JesiTeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlpaBIeHHOCTH UM YPOBHs 00yueHUs B
JlalbHeMIIIeM;

4) popMHpOBaHMA KY/IHTYPbI 30POBbA:

OCO3HAHWE IIeHHOCTH J>KW3HU, OTBETCTBEHHOTO OTHOIIEHUs K CBOEMY
3/I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KW3HH, OCO3HAHUE IOC/e[CTBUNA U
HerpUsATHe BPeHbIX MPUBbIUEK (yroTpeb/ieHs anKkoroJisi, HAPKOTUKOB, KypeHusi),
HeoOXOUMOCTH COOMIO/IeHHsT  TIpaBW/I  0€30TacHOCTH TIpU  oOpallleHnu  C
XUMUUYECKUMH BeIlleCTBaMM B OBITY U peasbHOM )KU3HHU;

5) TPY/0BOr0 BOCIIUTAHUSA:

MHTepeC K TPaKTUUeCKOMY H3yueHWI0 TpodeCcCMi U Tpy/Jla Ppa3/M4HOro
pojia, yBaKeHUe K TPYAYy W pe3yabTaTaM TPY/O0BOM [esiTeJIbHOCTU, B TOM UUCJIe
Ha OCHOBe TIPUMeHeHHs TIpeJMeTHBIX 3HaHWW 10 XHWMHHW, OCO3HAHHBIA BBHIOOP
VHAVBUAYaTbHOW TPAeKTOPUM  TPOJO/DKeHUsI  o0pa3oBaHMsI C  YYETOM
JMUYHOCTHBIX ~ WHTEPECOB M CMOCOOHOCTM K  XWMHUH,  OOIeCTBEHHBIX
WHTEPECOB M TOTpPeOHOCTel, YCIenHoW mpodecCHoHaMbHON eI TeNbHOCTA U



pa3BUTHS  HEeOOXOAUMBIX yMeHUH, rOTOBHOCTb  aAalITUPOBAaTbCi B
npoeCcCUOHA/ILHON Cpejie;
6) 3K0/10rMUeCcKoro BoOCIIMTaHMS:

9KOJIOTUYECKH I[eiecoo0pa3Hoe OTHOIIIeHHe K TPHUPoJie KakK HCTOYHHKY
)KW3HU Ha 3emJie, OCHOBe eé CyIlleCTBOBaHUsI, TIOHUMaHWe 11eHHOCTU 3/I0POBOTr0 U
Oe3oracHoro obpa3a JKH3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckomy M TICUXMYECKOMY  3/I0OpOBbIO,  OCO3HaHHWEe  IIeHHOCTH
cobrofeHust TipaBwi 0Oe30racHOro moBefileHUsi TIpU paboTe C BelllecTBaMH, a
TaK)Ke B CUTyaLUsIX, YTPOXKAIOIIUX 3/[0POBBIO U JKU3HU JIFOJIeH;

CIoCOOHOCTU TIPUMEHSITh 3HAHUS, TOyyaeMble TPU U3yUeHUU XUMUU, JJIs
pelleHusl 3aZlay, CBSI3aHHBIX C OKpY)Karolled TPUPOJHOU CpefoH, s
TIOBBIIIIEHWS] YPOBHSI  9KOJIOTMUECKOW KY/JbTYPhl, OCO3HaHUs TJI006a/bHOTO
XapakTepa 3KOJIOTHYeCKuX MpobseM ¥ TyTeld WX pelleHus T0CPeACTBOM
MEeTO/IOB XUMHH, 35KOJIOTUUECKOT0 MBIILJIeHUs], YMeHHsI PYKOBOJACTBOBATbCSI UM
B MO3HABaTe/IbHOM, KOMMYHUKAaTUBHOW U COLIMA/IbHOU MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTranpegMeTHBIX pe3yJIbTaTOB BBIAE/SIOT 3HAUUMbIE [I7IST
dbopMHpOBaHUS MHPOBO33peHHs1 OOIjeHayuyHble TIOHATHS (3aKOH, Teopwus,
TIPUHIIUI, TUnoTre3a, ¢GakT, cucTema, TIpOLleCC, SKCMEPUMEHT U JIpyroe.),
KOTOpbIe HCIIO/Ib3YIOTCSI B €CTeCTBEHHO-HAyUYHBIX yueOHbIX TMpeaMeTax U
MO3BOJISIIOT HAa OCHOBe 3HAaHMM W3 3TUX T[peaMeTOB  (OpMUPOBATh
rpe/icTaB/ieHe O 1[e/IOCTHOM HayyHOW KapTWUHe MWpa, U YHUBepCa/ibHbie
yueOHbIe fielicTBUS (TT03HaBaTeIbHbIe, KOMMYHUKATHUBHbIE,
peryisThBHbIe), KOTOpble obOecrieuMBalOT (POPMHUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITe/TbHOMY TUIAHUPOBAHUIO U OCYIIIeCTBIEHUIO YueOHOU /1eaTe/TbHOCTH.

ITo3HaBaTe/bHbIe YyHHBepCa/ibHbIe YyudeOHbIe [AelCcTBUS bBa3zosbie
JIOTHYECKHe JeHCTBHSA:

yMEHUsI UCMO0JIb30BaTh TPUEMBI JIOTUYECKOTO MBbIILIJIEHUs] TPYU OCBOEHUHU
3HAaHUM: pacCKpbiBaTb  CMBICJ ~ XMMHWYECKUX  TOHATUM  (BBIAENSATH KX
XapakTepHble  TPU3HAKW, YCTaHAB/IMBATh B3aMOCBSI3b C I pyTUMU
TIOHSATUSIMU), HCII0/Ib30BaTh TIOHATHUS /11 OOBSCHEHUSI OTAeNbHBIX (DaKTOB U
SIBJIEHUH, BBIOMPATb OCHOBAHUS W KPUTEPHUHM JJisd KIacCU(MUKALIMA XUMHUUYECKUX
BEIIECTB U XMMUUECKHUX peakldd, yCTaHaBIMBAaThb MPUYUHHO-C/IE€ICTBEHHbIE
CBSI3M MEXKIY OO0BEeKTaMH W3yueHHs, CTPOUTb JIOTMUECKHe PACCY>KAeHUs
(MHOYKTHWBHBIE,  JeJyKTWUBHble, [0  aHAJOTUM), [JeflaTb  BLIBOALI U



3aK/IIOUeHMUS;

yMeHWe TPpUMEHATb B TMpOLlecCe TO3HAaHUS TMOHATUSA (TpegMeTHble U
MeTanpeJMeTHbIe), CUMBOJIMUECKHWe (3HAaKOBbIe) MOJEIN, WUCIO/Ib3yeMble B
XUMHH, T1peoOpa30BbIBaTh IIIMPOKO TIPUMEHseMble B XUMWUU MOJe/bHbIe
Npe/iCTaB/eHNUs — XUMUYECKUM 3HaK (CMMBOJI 3/IeMeHTa), XuMuueckast popmyJsia U
ypaBHEeHHE XWMHWUECKOW peakMi — TIpU pelleHnd YyueOHO-IT03HaBaTe/TbHbIX
3a7la4, C Y4Y6TOM OSTUX MOJeJIbHbIX TMpe/ICTaB/eHUd  BBISIB/IATH U
XapaKTepu30BaThb  CYI[eCTBeHHble  TPU3HAKA  U3ydYaeMbIX OOBEKTOB  —
XUMUUYECKUX  BelecTB W XAMWUECKHMX  peaki[uid, BBISBASTH  00IIue
3aKOHOMEPHOCTH, TIPUUYMHHO-C/Ie[[CTBEHHbIe CBSI3W U TPOTUBOpeYUsT B
M3y4yaeMbIX NPoLeccax y SBAeHUSIX.

Ba3oBble ucc/ie/joBaTe/IbCKHe /eHCTBUA:

yMeHHEe  WCIO/b30BaTb  TIOCTAB/JIEHHbIE  BOMPOChI B KayecTBe
WHCTPYMEHTA TO3HaHWsS, a TaKXe B KauecTBé OCHOBBI /i1 (HhOpPMHUPOBaHMS
TUIOTE3bI TI0 TIPOBEPKe MPaBUILHOCTH BhICKA3bIBAEMBIX CYKIEHUIA;

nproOpeTeHHe OIbITa 110 TJIAHUPOBAaHWIO, OpraHU3allid W TIPOBEAEHUIO
yueHUUeCKUX SKCIIePUMEHTOB, yMeHHWe Hab/rofaTh 3a XO/OM  Mpoliecca,
CaMOCTOSITE/IbHO TIPOTHO3UPOBATh €ro pe3y/bTar, GOpMyarpoBaTh 0000IIeHUsT U
BBIBO/IBI T10 Pe3y/ibTaTaM ITPOBeJIEHHOT'0 OMbITa, UCCe0BAHMUs, COCTAB/ISTh OTUET
0 TIpo/ie/laHHOM paboTe.
PaboTa c uaopmarueii:

yMeHHe BbIOMpaTh, AaHAIM3UPOBaTh W WHTEPIIPETHPOBATh WH(OPMAIUIO
Pa3MUHBIX BHAOB U (OPM TIpeACTaBleHUs, TIOy4aeMyl0 U3  Ppa3HbIX
WCTOYHUKOB  (HAay4HO-TIOMYJ/ISIpHAsl JIUTepaTypa XUMHUECKOTO COJiepKaHUs,
CripaBOYHbIe  TI0COOMs, pecypchl  VHTepHeTa), KPUTUYECKH OIL|€HMBAThb
TIPOTUBOPEUHBYIO U HEZIOCTOBEPHYIO MH(MOPMAI[HIO;

yMeHWe TIDUMeHSITh pa3/iMuHble MeTOAbl U 3alpoChl TIPU TIOMCKe W
orbope wuHGMOpPMALIMM ¥ COOTBETCTBYIOIMX JIaHHBIX, HEOOXOJUMBIX /s
BBITIOJTHEHWsS] y4eOHBIX M II03HAaBaTe/NbHBIX 3a/lau  OMpe/e/IEHHOTO  THIIA,
npuoOpeTeHHWe  OmMbITa B 00/aCTU  HWCIO/Ib30BaHUSA — HMHMOPMALIMOHHO
KOMMYHHWKATHBHBIX TEXHOJIOTUM, OBJIaZieHHe
Ky/bTYPOU aKTHUBHOT O HCIT0/Ib30BaHMUS Pa3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITe/IbHO  BBIOMpATh ONTHMAJTbHYO dbopmy TIpe/[CTaBJIeHUS
WHpOPMAlIMd W WITIOCTPUPOBATh pelllaeMble 3a/laull HeCTIOXKHBIMH CXeMaMH,
avarpaMMamu, IpyrumMu hopMamu rpadyKy U 1X KOMOWHALUSMU;

yMeHHEe WCII0/Ib30BaTh W aHAJW3UPOBaTh B TIpoljecce ydeOHOU W
UCCIIeI0BaTe/TbCKOM JesITeTbHOCTH WH(OPMaLUIO 0 BIIUSTHAN



TIPOMBIILIJIEHHOCTH, CeJIbCKOTO0 XO3siiCTBAa M TPAHCIIOpPTa HA COCTOSIHUE
OKpY>Karollieil MpUpPOHON CpeJbl.

KoMMyHHUKaTHBHBIE YHHBepPCAa/IbHbIE yUueOHbIe JeHCTBHSA:

yMeHUe 3a/laBaThb BOMpPOChl (B XoZe Auanora U (WId) AUCKYCCHUU) T10
CylllecTBy  00CyXX/aeMoil  TeMbl, (OpPMy/JIUpOBaTb CBOW  TIPeJIOKEHUS
OTHOCHUTETHLHO BBITIOTHEHUS TIPe/I/I0)KeHHOM 3a/jaui;

nipuobpeTeHe ombiTa  Mpe3eHTaluu pe3yJ/IbTaToB BBITIOJTHEHUS
XUMHUYECKOro 3KcrieprMeHTa (1abopaTopHOTo OmbiTa, jgabopaTOpHOM pabOoThI
10 HWCC/eIOBaHUIO CBOMCTB BEIeCTB, yueOHOTO TIPOEKTA);

3aWHTepeCOBaHHOCTh B COBMECTHOMU co CBEepPCTHUKaMU
T03HABaTe/IbHOM U HWCCAe[0BaTe/IbCKOM  eSiTeIbHOCTA  TPU  pellleHUH
BO3HUKAIOIIUX TIpobseM Ha OCHOBe y4éTa OOIMX WHTEepPecoB U COIJIaCOBAHUS
no3uiuii (00Cy>kaeHusi, 0OMeH MHEHUSIMU, «MO3TOBble HITYPMbI», KOOPAWHALUS
COBMECTHBIX [IeiCTBUM, oOmpejieleHUe KpUTepueB II0 OlleHKe KauecTBa
BBITIOJTHEHHOW PabOoThI U ApyTHe);

Pery/issiTHBHBbIe YHUBepCa/IbHbIe yueOHbIe AeCTBUS:
Ymenue CaMOCTOSITEeJIbHO orpeziessiTb Lenu [esITeJIbHOCTH,
IIJIaHWPOBATh,  OCYILEeCTBJ/IATh, KOHTPO/IUpOBaTb U TIpU
He0OXOIMMOCTA KOPPEKTHPOBAaTh CBOIO JIeATe/IbHOCTb, BbIOHMpaTh Haubosee
5QdexkTrBHbIE  CrocOObI  pellleHUs] y4eOHBIX U TI03HaBaTe/NbHBIX 3a/ady,
CaMOCTOSITE/IbHO ~ COCTaBJISITb WM KOPPEKTHPOBATh MPe/AJIOKEeHHBI aJrOpUTM
JeMCTBUN TIpY BBITIOJIHEHUU 3a/laHUM C yUETOM T0/yUeHUs] HOBBIX 3HaHUM 00
M3yuaeMbIx OO0beKTax — BellleCTBaX W peaklUsX, OLeHUBaTb COOTBETCTBUE
MOJIyuUeHHOr0  pe3y/bTaTa 3asBJeHHOM 1ieJid, yMeHWe WCI0/Ib30BaTh U

aHa/IM3UpPOBaTh KOHTEKCTHI, Mpe/ijlaraeMble B yCJI0BUU 3a[laHUM.

INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe TmipegMeTHBIX Ppe3y/JbTaTOB [0 OCBOEHMIO 00s13aTebHOIOo
COZlep>KaHMsl, yCTAHOBJEHHOrO JaHHOM (esepanbHOM pabouell Mporpammon,
BBIJIE/IAIOT: OCBOEHHbIe 00YyYalOL[UMUCS HayuyHble 3HAHUS, YMEHUSI U CIOCOOBI
noeicTBui, crienquduueckue s TpeAMeTHOW 00/acT  «XUMUSI», BU[BI
[ledTeJIbHOCTU [0  I[IOJIyYeHUI0O  HOBOI'O 3HAaHWA, €ro HHTepIpeTaLuy,
npeoOpa30BaHUIO Y MPUMEHEHUI0 B Pa3/IMUHbIX yueOHbIX U HOBBIX CUTYaLUsIX.

K koHuy oOyueHus B 8 k/acce mipegMeTHble pe3y/ibTaThl Ha 0a30BOM
YPOBHE J10/DKHbI OTpa)KaTh C(hOPMHUPOBAHHOCTh y 00yYaroIUXCsi YMeHU:



PackpbiBaTb CMBIC/T OCHOBHBIX XWUMWUECKUX TIOHSTUM: aTOM, MOJIEKY/Ia,
XUMUYECKUU 3/IeMEeHT, [IPpOCTOe BelllecTBO, CJI0JKHOe BeIecTBO, CMeCh
(omHOpOHAasT U HEOAHOPO/Hasl), Ba/€eHTHOCTb, OTHOCUTe/bHAsi aTOMHasli W
MOJIEKyJ/IIpHasi Macca, KOJIMueCTBO BelleCTBa, MOJ/Ib, MOJISIPHAasl Macca, MacCcoBast
JI0JI1 XUMHUYECKOTO 3/IeMeHTa B COeIMHEHUH, MOJISIPHBIN 00BEM, OKCH/I, KHCJIOTa,
OCHOBaHHe, COJib, 3/€KTPOOTPHULATENBHOCTb, CTeleHb OKUC/IEeHUs, XWUMHUUYeCcKast
peakiusi, KJIacCU(pUKal1s peaki[ui: peaklul COeJJMHeHUs], peaKluU Pa3/io’KeHus,
peaklMM 3aMelleHUs], peaklud oOMeHa, 9K30- W SHJOTepMHYecKue peaklvy,
TerJIOBOM 3(PheKT peakiuu, PO aTOMa, 3JeKTPOHHbIM C/0M aTOMa, aTOMHas
opburtanb, paJWyCc aTOMa, XWUMHYecKasi CBs3b, TOJSIpHasi W HeToJisspHast
KOBaJ/IeHTHasi CBsi3b, HMOHHasi CBsA3b, WOH, KAaTWOH, aHWOH, pacTBOP, MaccoBast
[lo71s1 BeljecTBa (TIpOL[eHTHasl KOHLIEHTPAaL[1si) B PaCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX  XMMUUECKUX TIOHATUW U
TIPUMEHSITh 3TU MOHATUSA TPY OMMCAHUM Bell[eCTB U UX MpeBpallleHNl;

WCIO/Ib30BaTh XUMHUUYECKYH) CUMBOJIMKY [Ji1  COCTaBJjieHusi  (QopMmys
BeILleCTB U YPaBHEHUM XMMUUECKHX PeakLiui;

OTpe/ie/IiTh BaJIEHTHOCTb aTOMOB 3/IEMEHTOB B OWHApPHBIX COeAUHEHHSX,
CTeNeHb  OKWCJIEeHUS 3/IEMEHTOB B OUHApHBIX COeZIUHEHUSIX,
MPUHAJIEKHOCTh ~ BEIeCTB K  OMNpeJe/léHHOMY KJacCy COeAUHEHUM M0
dopmynaMm,  BHJ, ~ XMMUUECKOM  CBsI3M (KOBa/leHTHass U WOHHas) B
HeOpraHW4yecKUX COeIMHEeHUSX;

packpbiBaTb  CmbIc  Ilepuoguueckoro 3akoHa [I.M.  MeHgesneeBa:
J€MOHCTPUPOBaTh MOHUMaHWe  TepUOJUUeCKOM  3aBUCMMOCTU  CBOMCTB
XUMUYECKUX 37IeMEHTOB OT UX IM0JioKeHusi B [lepuoauueckold CUCTeMe,
3aKOHOB COXpaHeHus MacChbI Bell[eCTB,  IIOCTOSTHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO yUeHUs], 3aKOHa ABOTrajipo;

ONMMCHIBAaTh W XapaKTepu3oBaTh TabmuuHyio ¢dopmy Ilepuoamdeckoit
CUCTEMBI XUMUYECKUX 3/IEMEHTOB: pa3inMyaTh IIOHATUS «IJIaBHAs [MOArpyIa
(A-rpymma)» u «mobounass moarpymnma (b-rpymma)», wManbie U 6Gosiblive
TEePUOZbI,  COOTHOCHUTH 0O0O3HaueHWs, KOTOpble HWMeITCI B  Tabmwiie
«ITeppognueckass cucrema xumuueckux 3jemMeHToB [.M. MeHpaeneeBa» ¢
YUC/IOBBIMUA XapaKTePUCTUKaMW CTPOEHUs aTOMOB XUMHUYECKUX 37IeMeHTOB
(coctaB u 3apsii, szapa, oOlee UWCAO 3/IEKTPOHOB U pacripefiesieHre WX
T10 3JIEKTPOHHBIM CJIOSIM);

K/IaCCU(PULIMPOBAaTh XUMHUYECKUe 3/eMeHThbl, HeopraHWyeckue BelleCTBa,
XUMUYeCKUe peakuu (M0 UKUCAy U COCTaBYy Y4YaCTBYIOUIUMX B peakLyu
BellleCTB, 10 TeIVIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIMe XUMHUUYECKHe CBOWCTBA BeIIeCTB



pa3/MYHbIX K/IacCOB, TIOATBEpXKJAasi OINWCaHWe TIpUMepaMu  MOJIeKY/IspHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMUUECKUX peaKiuii;

TPOTHO3MPOBATh CBOWMCTBA BEIeCTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOI'O
COCTaBa, BO3MOKHOCTH TPOTeKaHUs XWMWUUECKUX TIpeBpallleHUid B pa3/MUHbIX
yCJIOBUSIX;

BLIUMC/IATH ~ OTHOCHUTENBbHYIO  MOJIEKYJIIPHYIO UM MOJSIPHYHO — MacChl
Bell[eCTB, MaCCOBYIO /IO/IF0 XWUMHMUECKOTO 3jeMeHTa 1o ¢dopMmysie coequHeHus,
MacCOBYIO [IOJIF0 Bell[eCTBa B PACTBOpe, TPOBOJUTL PACUETHI T0 ypaBHEHUIO
XUMUYECKOM Ppeaklyy; TIPUMEHSITb OCHOBHbIE OMEpALUM  MbICIUTETbHOU
JesiTe/IbHOCTU — aHalu3 W CUHTe3, CcpaBHeHHe, 0000IeHWe, CHCTeMaTH3alHIo,
K/laccu(UKalyoo, BbIsIBJIeHWEe TIPUUUHHO-C/IE[ICTBEHHBIX  CBsI3eM —  [iA
W3yueHusi CBOWMCTB BeILeCTB W XUMHUUECKUX peakluii, eCTeCTBeHHO-HayuHble
MeTO/IbI TI03HaHWS — Hab/to/leHre, U3MepeHue, MO/ieTMPOBaHUe, YKCTIePUMEHT
(peanbHBIM U MBIC/IEHHBIN);

ClefloBaTb ~ MpaBWaM  TOJIb30BaHUSI ~ XWUMHWYECKOW  TOCYZAOou U
naboparopHelM 06opyZiOBaHMEM, a Takke TpaBWwiaM  obpaimieHus  C
BeIleCTBAMM B COOTBETCTBUM C MHCTPYKIUSIMH TI0 BBIITOJTHEHHIO T1ab0paTOPHBIX
XUMHUYECKHX OIbITOB I10 TMOJyUE€HHI0O W COOMpaHHI0 Ta3000pa3HbIX BeEIeCTB
(Bomopoja UM KMCIOpOjia), TPUrOTOBJIEHHIO pacTBOPOB C OIpe/le/IEHHOU
MacCOBOM [Jl0o7lel pacTBOPEHHOrO BeIecTBa, I[UJIAaHMPOBaTb M  TMPOBOJWTH
XUMUYECKWe SKCIIepUMEHTbl [0 paclo3HaBaHWIO pacTBOPOB IIe/I0Yer U
KUC/JIOT C TIOMOIIBbI0 HHAWKATOPOB (IaKMycC, (eHos(TanernH, MeTUIOpaHX U

JIpyTue).

K koHily oOydyeHuss B 9 Kjacce TpefMeTHble pe3y/ibTaTbl Ha 0a30BOM
YPOBHe [JOJDKHBI OTPaXkaTb CHOPMUPOBAHHOCTDL Y 00 yUarOIINXCS YMEHUI:

PacKpbIBaTh CMbIC/I OCHOBHBIX XMMUUECKHUX MOHSITHUW: XUMAUECKUN 37IEMEHT,
aToOM, MOJIeKyJla, UOH, KaTUOH, aHUOH, IIPOCTOe BeIleCTBO, CI0XKHOe BelljecTBO,
BaJIEHTHOCTh, 3JIGKTPOOTPUL|ATE/IbHOCTb, CTeleHb OKUC/IeHUs, XUMHuuecKas
peakLusi, XUMUUecKas CBsi3b, TeII0BOM 3((dEKT peakiuu, MOJb, MOJISPHbIN
00bEM,  paCcTBOpP,  3JIEKTPOJIUTBI,  HEJJIEKTPOJIUTHI, 3/IeKTPOTUTUYeCKast
JUCCOIMAIlMsl,  peaklMM  HWOHHOro  oOMeHa, KarTajau3aTtop, XHMHUUecKoe
paBHOBecue,  obpaTuMble U  HeoOpaThMble  peakLUW, OKUCIUTETbHO-
BOCCTAHOBUTE/IbHbIE peakLUh, OKUC/IIUTe/b, BOCCTAaHOBUTE/Ib, OKHUC/IeHUe U
BOCCTAHOBJIeHUeE, aIJIoTPOINus, amM(pOTepHOCTb, XUMUYecKas CBS3b
(KkOBasieHTHasi, IOHHasl, MeTa/uIMuecKas), KpUCTa/UTMyecKasl pellfTKa, KOPpO3us
MeTas/uiOB,  CIUIaBbl, CKOPOCTb XUMHAUECKON peakivu, rpeie/ibHO
ponyctvmas  KoHueHtpauus II/JK BerjecTsa;



WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUUYECKUX TIOHSITUA U
TIPUMEHSITbITH TTOHATUS TIPU OMMCAaHWUU BEIeCTB U UX TpeBpalleHul;

WCIO/Ib30BaTh XUMHUUYECKYIH0) CUMBOJIMKY [I/Ii  COCTaBieHUs: (opmy.
BellleCTB U YPaBHEHUM XMMHUUECKUX peaklni;

onpefie/iiTb ~ BaJIGHTHOCTb W CTENeHb  OKUC/IEHUS  XUMHUUYeCKUX
3/IEMEHTOB B COEIMHEHUSIX Pa3/IMYHOrO COCTaBa, TMPUHAJJ/IEXXHOCTh BeIeCTB K
orpejie/IEHHOMY K/acCy COeJWHeHUM 10 ¢dopmysaMm, BHJ XHMHUYECKOW CBS3U
(KoBasieHTHasi, HOHHasi, MeTa//iMyeckas) B HeOpPraHWYecKUX COeJUHEeHUsX,
3apsi, HOHa TI0 XWMHUUeCKOoW ¢opMmyJsie, XapakTep Ccpedbl B BOZAHBIX
pacTBOpax HeOpPraHUYeCKWX COeJVHEeHUM, THUIl KPUCTa/UIMUeCKOU pelIéTKA
KOHKDETHOTO BellleCTBa;

packpeiBatb cmbici  [lepuomuueckoro 3akoHa [.JM. MengeneeBa u
JeMOHCTPUPOBaTh €ro TMOHMMaHHe: OIKMChIBaTh M XapaKTepr30BaTh TabIUUHYIO
dopmy [lepuoanueckoid CUCTeMbl XUMHUUYECKUX  3/IEMEHTOB:  pa3iuyaTh
TIOHATUS  «TJlaBHasi moArpymma (A-rpymma)» U «mnobounas moarpymma (b-
rpynma)», Majble W OOo/bIIMenepuobl, COOTHOCHUTh 0003HaueHWs, KOTOpbIe
UMEIOTCSI B TepUoANuUecKod Talbsuile, C UYHMC/IOBBIMHA XapaKTepUCTHKaMU
CTPOEHUS] aTOMOB XMMHYECKHX 3/IeMeHTOB (COCTaB W 3apsifi sifjpa, obiijee UuC/Io
3JIEKTPOHOB UM pacripefie/ieHle WX T10 3JIEKTPOHHBIM CJI0SiIM), OOBSICHSATH 0O0II1e
3aKOHOMEpPHOCTH B M3MEeHEeHWU CBOWCTB 3/IEMEHTOB M UX COeJIMHEHU B Tpezesax
MaJIbIX TIEPUO/IOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUSI UX aTOMOB;
K/acCU(ULIMPOBAaTh ~ XUMHUYECKHe  SJIeMeHThl, HeopraHuyeckuhe BelecTBa,
XUMUYecKde peakiquu (M0 YKCAY U COCTaBYy Y4YaCTBYHOLIUMX B peakLyu
Bel[eCTB, 0 Tera0BOMY 3pdeKTy, M0 W3MEeHeHHI0 CTeleHell OKUC/IeHUs
XUMUUECKMX  2JIEMEHTOB);  XapaKTepu3oBaTh  (OMMCBIBaTB)  oOIMe U
cnerudrUueckue XUMHUUYeCKUe CBOMCTBA TIPOCTBIX M  CJIOXKHBIX BeIeCTB,
MOATBEPXKAasi ONMMCaHUe MpUMepaMy MOJIEKYJIIPHBIX U
VIOHHBIX YPaBHEHUW COOTBETCTBYIOLINX XUMUYECKUX PeaKLuy;

COCTaB/ISITb ~ yPaBHEHUsS]  3JIEKTPOJUTHUECKOW  JUCCOLMALMU  KHUCJIOT,
nie/iouerd M coJied, TMOJIHble U COKpallléHHble YpaBHEHUsI peaklUid HOHHOTO
oOMeHa, ypaBHeHHs peaKlUi, TOATBEePKIAIOIMX CYyIlleCTBOBaHHE TeHeTHUYeCKOun
CBSI3M M)XKy BellleCTBaMU pa3/IMUHbIX K/1aCCOB;

pacKpbiBaThb  CYLJHOCTb  OKHC/MTEJIbHO-BOCCTAHOBUTE/IbHBIX  peakLUu
TIOCpe/ICTBOM COCTaBJIeHUsI 3/IEKTPOHHOTO OajlaHca 3TUX peaKLui;

MPOTrHO3MPOBaTh CBOMCTBA BeLEeCTB B 3aBUCMMOCTH OT UX CTPOEHUs,
BO3MO>XHOCTHU MPOTeKaHWsl XUMHUUYeCKUX TIpeBPallleHU B Pa3/IMUHbIX YCIOBUSX;

BBIUMCJ/IATH ~ OTHOCUTE/bHYIO  MOJIEKYJ/IIDHYHO UM MOJISIDHYHO ~— MaccChl
BeL|eCTB, MaCCOBYH) [IOJI0 XMMHYECKOTO 37eMeHTa Mo (opmyse COoelvHEeHUs,



MacCOBYIO [IO/It0 BellleCTBA B PAacTBOpe, TMPOBOJUTH PACUETHI IO ypaBHEHWIO
XUMUUECKOMN peakLiuy;

cobro1aTh rpaBusia T10/Ib30BaHUS XHMHYeCKOH MoCcyon U
naboparopHeiM 06oOpyZiOBaHMEM, a TakKKe TIpaBuWiaa  oOpaijeHusT C
BeIleCTBAMM B COOTBETCTBUM C WHCTPYKLIUSMH TI0 BBITIOTHEHUIO 1ab0paTOPHBIX
XUMHUYECKHX OIBITOB TI0 TIOJIYUYEHWIO W COOMpaHHIO ra3000pa3HbIX BeIeCTB
(aMmuaka U yryieKucsoro rasa);

MPOBOJAUTL  peakiuM,  TIOATBEp)KJarollye  KaueCTBeHHbI  COCTaB
Pa3/IMUHBIX Bel[eCTB: PpAClO3HaBaTh OMbITHBIM TyTéM XJOpUA-, OpOMU[-,
voaua-, KapboHar-, docdar-, cummkar-, cyabdar-, TUAPOKCHU/-UOHBI, KaTHOHBI
aMMOHUSI ¥ MOHBI U3yUEHHbIX MeTa/lJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAx
HeOpraHWYeCKUX BellleCTB;

e TMPUMEHSITh OCHOBHbIE OIepaljui MBICJIUTE/ILHOMN JesiTeIbHOCTA — aHaju3

W CUHTe3, cpaBHeHHe, 0000ileHre, CUCTeMaTU3alUi0, BBISBIEHUE
TIPUUMHHO-C/Ie/ICTBEHHBIX CBSI3eM — [IJI1 W3yueHUsl CBONCTB BeIIecTB
U XUMHUUYECKUX peaKlUil, ecTeCTBeHHO-Hay4yHble METO/[bl TIO3HAHUS —
Hab/ro/leHre, U3MepeHue, MOJle/TMpOBaHKe, YKCIepUMeHT (peasbHBIA U
MBbIC/IEHHBIN ).

TemaTnueckoe niaHupoBaHue B 8 Kiacce paspaboraHo ¢ yuéTrom padouei
MPOrpamMMbl BOCIIUTAHHUS, UTO KOHKPeTU3UPYeTCs B IVIaHNPYeMbIX
pe3y/ibTaTax 0CBOeHHUsI 0CHOBHOI 00pa3oBaTe/IbHOI NMPOrpaMMblI

KoinuyecTrBo yacos JJIeKTPOHHBIe
Ne HaumeHnoBaHue
(yudposBbie)
n/ pas/ie/ioB U TeM Kourponbnsie | IIpakTHuecku
Bcero o0pa3oBarTe/bHbIE
n NporpaMmsbl padoThI e padoTbI
pecypchl

Pa:men 1. HEPBOHa‘{aJIbHLIe XUMHUUYeCKHe IMoHATHUuA

XUMUS — BakKHas
00J1acThb

eCTeCTBO3HAHUS U Bubmaorexa HOK
1.1 N eCKO 5 0 2 https://m.edsoo.ru/7f4
MpaKTHU4eCcKou 1837c
JlesiTeIbHOCTH
yesioBeKa
BemectBa u bubnuoreka LIOK
1.2 XAMHUYeCKHe 15 1 0 https://m.edsoo.ru/7f4
peaximmn 1837c
Wtoro no pa3zpeny 20

Pa3nen 2. BaxkHeiimmue NnpeacTaBUTE/IM HEOPraHUYECKHX BelleCTB



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Bosayx. Kucsopog,. bubmmoreka LIOK
2.1 [Tonsitue 06 6 https://m.edsoo.ru/7f4
OKCHaax 1837c
bubmoteka LJOK
Bopopog.Ilonsitue
2.2 AOPOA 8 https://m.edsoo.ru/7f4
0 KHCJIOTax U COJISIX
1837c
Bopa. PacTBopbI. bubmoteka LIOK
2.3 [MTousiTrie 06 5 https://m.edsoo.ru/7f4
OCHOBAaHUAX 1837c
OcHOBHBIEe KJ1aCChl bubmoreka IIOK
2.4 HeOopraHu4YeCcKux 11 https://m.edsoo.ru/7f4
CcoeZIMHeHUM 1837¢
Wtoro no paspeny 30

Pazpgen 3. Ilepuoanueckuii 3akoH u Ilepuoguyeckasi cucreMa XuMHuecKux jinemeHToB [I. .
MenpeneeBa. CTpoeHue aToMOB. XuUMHUecKas CBfA3b. OKHUC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
[Tepuogrueckuii
3aKOH U
[Tepyopuueckas
CHfTeM'[; bubmoreka LIOK
3.1 7 https://m.edsoo.ru/7f4
XUMHYECKUX
1837c
snemeHToB /. W.
MengeneeBa.
CrtpoeHue aToma
Xumuryeckas CBsi3b.
o — bubmiorteka LJOK
3.2 8 https://m.edsoo.ru/7f4
BOCCTAHOBUTE/TbHbBIE
1837c
peakLyu
bubmoteka LJOK
Wroro nio pasgeny 15 https://m.edsoo.ru/7f4
1837c
bubmiorteka LJOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f4
1837c
OBLIEE KOJIMYECTBO
YACOB I10 68
I[MTPOT'PAMME

TemaTHuecKoe IVIaHUPOBaHUe 9 KJ1acC XMMUs pa3paboTaHo ¢ y4éToM

paboueii nporpaMMbl BOCIUTAHNS, YTO KOHKPEeTU3HPYeTCsl B IJIAHUPYeMBbIX
pe3y/JbTaTax 0CBOEHHsI OCHOBHOW 00pa30BaTe/IbHOM NMPOrpaMMbI
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https://m.edsoo.ru/7f41837c

Ner/m | HaumenoBan | Kosmmuects | IIpakt | KoHTpO/IEH DJ/IeKTPOHHBIE
ve pasieia | o 1 ble (uugpossie)
yacoB yecku | paboThl obpasosarenLHLle
pecypchl
e
pabor
bl
I Msoroobpa3 | 16 1 1 Bubnroreka LIOK
yeTBepT | ue ht7t4ps://m.edsoo.ru/7f4lc
C
b XUMHUUECKUX o
peakiuu
Bcero: 16 1 1 Bubmoreka LIOK
https://m.edsoo.ru/7f41c
c74
MHoroobpa3 | 16 1 1 Bubmoreka LIOK
II 1ie BeIeCTB https://m.edsoo.ru/7f41c
c74
yeTBepT
b
Bcero: 16 1 1 Bubmoreka [IOK
https://m.edsoo.ru/7f41c
c74
Msoroob6pa3 | 20 1 1 Bubmoreka LIOK
11 1ie BeleCTB https://m.edsoo.ru/7f41c
c74
yeTBepT
b
Bcero: 20 1 1 Bubmoreka LIOK
https://m.edsoo.ru/7f41c
c74
v Mnoroobpa3 | 8 1 1 Bubmoreka [IOK
yeTBepT | Ue BelecTB h;tzs://m.edsoo.ru/7f41c
C
b c74
Kpatkuii 8 - 1 Bubmoreka LIOK
0630p https://m.edsoo.ru/7f41c
o c74
BayKHEMIIINX
OpraHuyYecKu
X BelleCTB
Bcero: 16 1 1
Hroro: 68 4 4



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




