rocyJ1apcTBeHHOe OI0/IKeTHOE 00111e00pa3oBaTe/ibHOE YUpeKAeHne

Camapckoii o0/1acTH JIMnel (TeXHOJI0ru4eckuii) ¢. XpsAleBKa MYHUIUIIAJIBHOIO PailoHa

CraBponojibCcKuii

7/1, yn. Ilonesas c. Xpsmeska, 445146, Camapckast 06:1acth, M.p. CTaBpOMOJIbCKUH, T.

8(8482)23-57-42

PACCMOTPEHO: MNPUHATO: YTBEPXIEHO:
Ha 3acepanuu MO IIporokon Ilegarorudueckunii coBeT H.o. nupexropa rocynapcTBEHHOIO
No 1l or Tpotokon Nel ot 30.08.2023r. 010KETHOTO 06me06vpasoBaTenLHoro
26.08.2023r. yapexxaenuss Camapckoit 006acTu nuriest
(TEXHOIIOTUYECKOTO) C.
XpsileBKa MyHUIIMIIATBHOTO paifoHa
CTaBpOTOIBCKUH
Hoponuna T.H.
IIpukaz Ne 415 ot 30.08.2023r.
PABOYAS IMTPOI'PAMMA
[Tpeamer (xypc) Xumust

Knacc(s1) 8-9

Kuaace KoJs1-Bo 4acoB B HeaeJ110 Kos-Bo yacoB B rox
8 2 68
9 2 68




IHHOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XuMuM Ha ypOBHE OCHOBHOI'O OOLIET0 00pa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHsS OCHOBHOW 0O0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npencraBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE (enepaibHON
pabouell mporpaMMbl BOCIIUTaHMS M C Y4ETOM KOHIENLUHU MPENnojaBaHus yd4eOHOro mpeaMera
«Xumus» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoit deneparmu.

[IporpaMmMa mo xuMuu Aa€T MpelNCTaBICHHE O LENiX, oOIed crpareruud oOydyeHwus,
BOCTIMTaHMUSI W PA3BUTHS OOYYAIOUIMXCS CPEICTBAMH Y4YeOHOro IMpeaMeTa, YCTaHABIMBAeT
00s13aTeNIbHOE TIPEAMETHOE CO/epIKaHue, MpeaycMaTpuBaeT paclpeesieHre ero mo KiaccaMm u
CTPYKTYpUPOBAaHHE MO pazlielaM U TeMaM MPOrpaMMBbl M0 XUMHH, ONpeaesieT KOIUYECTBEHHbIE
¥ KaUYeCTBEHHBIE XapaKTEPUCTUKHU COJIEPKAHUS, PEKOMEHIYEMYIO TOCIIE0BATEIbHOCTh U3YUEeHUS
XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUaloLuXCsl, ONpeaAessieT BO3MOKHOCTH MTpeIMEeTa [Tl peaiu3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHOM MpOrpamMMbl Ha YpPOBHE
OCHOBHOTO 0011ero 00pa3oBaHMs, a TakXe TPEOOBaHW K pe3ynbTaTamM OOy4YeHUs XMMHH Ha
YpOBHE IieJiel W3y4eHHs MpeMeTa U OCHOBHBIX BUAOB Y4eOHO-ITO3HABATEIHHON JESATEIbHOCTH
00yJaroIerocs Mo OCBOCHHUIO Y4eOHOTO COAepKAHUSI.

3HaHUE XUMUH CIIy’)KUT OCHOBOH Uil (POpMUPOBAHMS MUPOBO33PEHUS 00YUarOIErocs, ero
NpeCTaBICHUN O MaTEPUAIBEHOM €JMHCTBE MHUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
NPEeCTaBICHUS O B3aMMOIPEBPALICHUAX YHEPIUU U 00 IBOJIOIMH BEILECTB B MPHUPOJIE, O IMYTIX
pemieHust IIo0aJbHBIX MPOOJEM  yCTOWYMBOIO pa3BUTHS 4YEJIOBEYECTBA — ChIPHEBOM,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6€30MacHOCTH, MPOOIIEM 3PaBOOXPAHEHHUSI.

W3yueHre XWMHH: CIIOCOOCTBYET pealM3alliii BO3MOXKHOCTEH Ui CaMOpa3BUTHS WU
dbopMHUpOBaHUS

KyJIbTYpbl JIMYHOCTH, €€ oOmed u (yHKIMOHANBbHOW TPAMOTHOCTH;  BHOCUT BKJIAJ B
(GbOpMHpPOBaHHE MBINIJICHUS ¥ TBOPUYECKHX CIOCOOHOCTEH OOyYaroIIMXcs, HABBIKOB HX
CaMOCTOSITENIbHON Y4eOHOH JesITeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEIOBATENILCKUX YMEHHH,
HEOOXO/IMMBIX KaK B TOBCETHEBHOM XKHU3HH, TaK U B IPO(HECCHOHAIBHOM 1A TEIbHOCTH; 3HAKOMHT
co cnenupuKOi HAYYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs[a Ha €MHCTBO
IPUPOIBI U YETOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAallOM B (DOPMUPOBAHUU €CTECTBEHHO-HAYUYHOU
TPAMOTHOCTH OOYYAIOIIMXCS;  CIMOCOOCTBYeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K
€CTeCTBEHHO-HAYYHBIM

3HaHWUSIM, K TIPUPOJIe, K YEIIOBEKY, BHOCHUT CBOH BKIAJ B JKOJIOTHYECKOE OOpa3oBaHHE
oOydJaronmxcs.

JlanHple HarpaBlieHHs B OOY4YEHUH XMMHUU O0ECHEUMBAIOTCS CHEIM(UKON colepKaHUs
y4eOHOTO mpenMeTa, KOTOPBIH SBIISETCS NeJarorniecky alalTHPOBAaHHBIM OTpakKeHHEeM 0a30BOM
HAyKW XHUMHUH Ha ONPEIECIIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs OPHEHTHUPOBAH HAa OCBOCHUE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIIBHBIX MOHATUN XUMHUH, OCHOB HEOPIaHWYECKOH XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBIX TOHATHI OPraHU4YeCKON XUMHH.

CrtpykTypa coiepxaHHsi IporpaMMBbl 10 XUMHUU c(HOpMHpOBaHAa HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyuenuto. ColepikaHue CKIIaIbIBa€TCSd U3 CHUCTEMbI MOHATUH O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHA O XUMHUYECKOW peakiuu. O0e 3T CHUCTEMBI
CTPYKTYpPHO OPTaHW30BaHbl MO MPHUHIMITY TOCIEA0BATEIbHOIO Pa3BUTHS 3HAHUNW Ha OCHOBE
TEOPETUUECKHUX MPEICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOTO YUE€HHS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;
— Ilepuonuueckoro 3akona J[. . MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHUS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— MpEACTaBICHUH 00 ANMEKTPOIUTUYECKON TMCCOIUAIINY BEIIECTB B PaCTBOPAX.

TeopeTnueckre 3HaHUS PAacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BHBAIOTCS MMOCIECOBATEILHO OT OJHOTO YPOBHSI K IPYTOMY, BBITIOTHSIS
GbyHKIMN 00BSICHEHHS M TIPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MPUMEHEHHUS U IOJyYeHHUS N3y4aeMbIX BEIIECTB.

OcBoenmne mporpaMmbl 10 XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMHWYECKOM COCTaBJSIONIEH HAy4YHOW KApPTHHBI MHpa B JIOTMKE €€ CUCTEMHOW MPHUPOJBbI,
ONCHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHUIO 1 METOJaM TIO3HAHUSA B HAYKC. I/IBY‘-IGHI/IC XUMHH
IPOMCXOTUT C IPUBJICYCHUEM 3HAHUI U3 paHee N3yUeHHBIX Y4eOHBIX IPeaMETOB: «OKpyKaromui
MHUp», «buomnorus. 5—7 kiacce» n «Pusuka. 7 Kiaccy.

[Ipu n3ydeHun XUMHUH POUCXOAUT (POPMHUPOBAHNUE 3HAHUH OCHOB XMMHUYECKON HAYKU Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKOH AEATEIbHOCTH Y€JIOBEKa U KaK OJJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajada y4eOHOTrO IMpeaMeTa COCTOUT B (HOPMHUPOBAHHUU
CHUCTEMBl XUMHUYECKUX 3HAHUA — BaKHEHIIUX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKUX
NOJIOXKEHUH, JOCTYIHBIX OOOOLIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, fA3blka HayKH, B
npruOOIIEHNN K HAYYHBIM METOJIaM TO3HaHUS MPU U3yYSHUN BEIIECTB U XUMUYECKUX PEaKIHii, B
¢opMHpOBaHMM W Pa3BUTUM  MO3HABATENBHBIX yYMEHHHM M HMX TPUMEHEHHH B
y4eOHOIO3HABATEIIBHOM U y4eOHO-UCCIeN0BaTENbCKON JEeSATEIbHOCTH, OCBOCHMM IPABUI
0e30MacHOT0 OOpAIEHUs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[lpn w3ydeHWH XUMHH Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAUCHHE
puoOpeH TaKue IeH, Kak:

— dbopMUpOBaHHE  HHTEUICKTYaIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
€caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY IPUHATHIO PEIIEHUH, CIOCOOHOI
aJanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM KU3HH;

— HaIPaBJIECHHOCTh OOYYEHHsI Ha CHCTEMaTH4YecKoe MpHoOIeHne 00yJaronuxcs K
CaMOCTOSITENIbHOW ~ TO3HABATENBHOW  NEATENBHOCTH, HAaydyHBIM  METOJaM  TIO3HAHWS,
(GOpMUPYIOITUM MOTHBAIINIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecriedueHre yCiIoBHi, CIOCOOCTBYIONTUX MPHOOPETECHUIO 00YUYAIOIIUMHUCS OTIBITa
pPa3HOOOpa3HOW ACSITENFHOCTH, TIO3HAHUS W CAMOIO3HAHWS, KIFOUEBHIX HABBIKOB (KIFOYEBBIX
KOMHCTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCIIBHOCTU,

— dbopmupoBanne 001IeH PYHKITMOHATHHOM U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM 4HHUCJIIC YMeHI/Iﬁ OGBHCHHTB 1 OLICHUBATH SABJICHUS OKPYKAIOIICTO MUPA, UCIIOJIb3Yyd 3HAHUSA
U ONBIT, TMOJYYEHHbIE MPH H3YYEHUM XUMHH, NPUMEHSATh WX MPH pElIeHUuu MpoljieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM JAEATEIbHOCTH;

— dbopMupoBaHHE Yy OOYYAIOMIMXCS TYMAHHCTUYECKUX OTHOIICHUU, MOHUMAHHS
HEHHOCTH XUMHUYECKUX 3HAHUM A BBIPAOOTKU SKOJIOTMYECKH I1eJIeCO00pa3HOro MOBEACHUS B
OBITYy W TPYIOBOW MACSATENFHOCTH B LEISAX COXPAHEHHS] CBOETO 3JI0POBbS U OKpPYKAIOIIEH
IIPUPOJHOM CPEIbI;

— pa3BUTHE MOTHBAllMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHIO HA OCHOBE YCBOGHHUS OOIIEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO WIS U HAPABIIEHHOCTH JAJIbHEHIIIETO 00yUeHUs.



OO01mee YuCIO YacoB, OTBENEHHBIX JJIS M3YUYCHHS] XMMHH HAa YPOBHE OCHOBHOIO OOIIETO
oOpa3oBanms, coctaBiseT 136 vacoB: B 8 kiacce — 68 "acoB (2 daca B Heleno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBbYYEHUA

8 KVIACC
ITepBoHayajbHbIC XHMHYECKHE IOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KU3HM 4YejOBeKa. XHMMHS B CHCTEME HayK. lena u
BenlecTBa. duznueckre CBOKWCTBA BENIECTB. ATperaTHoe cocTosiHue BelecTB. [lonsTre o MmeTogax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CriocoObl pa3eeHus cMeceil.

ATOMBI M1 MOJIEKYJTBI. XUMUYECKHE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
Y CJIO)KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHUE.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XUMUYECKUX IEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BemecTB. OTHOcHUTenbHas aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBas 1011 XUMHYECKOI0 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemecTBa. Mosb. MossipHast Macca. B3auMocCBs3b KOJIMY€CTBa, MACChI U UHCIIA
CTPYKTYPHBIX €IMHUII BemecTBa. Pacuérel mo popmysaM XUMHYECKHX COSTMHEHUH.

OU3NYECKUE M XUMUYECKHE SIBICHHA. XUMHUYECKass peakuus U €€ NpU3HaKu. 3aKOH
COXPaHEHMsI MacChl BELIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccupukanys XUMHUUECKUX peakiui
(coenMHEHUs, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm: 3HAKOMCTBO C XUMHUYECKOH MOCYI0H, MpaBuiiaMu paboThI B
nabopaTopuu U MpUEMaMK 0OpaIeHUsI ¢ 1a0OpaTOPHBIM 00OPYIOBAHHEM, H3YUCHHUE U OTTMCAHKE
(bU3MYECKUX CBOMCTB 00PA3I0B HEOPTAHUYECKUX BEIIECTB, HAOMo1eHne (pr3ndeckux (T1aBIeHue
BOCKa, TasiHUE JIbJla, PaCTUpPaHHe caxapa B CTYIIKe, KUIIEHUE U KOHACHCALNS BOJIbI) 1 XUMHUYECKIX
(ropeHure cBeud, NPOKAIMBAHUE MEIHOW NPOBOJIOKH, B3aWMOJICHCTBHE Mela C KHUCIOTOMN)
SIBJICHUH, HAOJFO/ICHNE W OMKMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKIX peakiuid (pa3aoKeHue
caxapa, B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pa3noxenue ruapokcuaa meau (1I)
NPy HarpeBaHWM, B3aUMOJIEHCTBUE Keje3a ¢ pacTBopoM cos Mmenu (II), m3yuenue crmocobGoB
pasneneHus cMeceil: ¢ TOMOIIbI0 MarHuTta, (UIHTPOBAHUE, BBINAPUBAHHE, TUCTHILISIUS,
xpomaTorpadusi, IpoBeJeHNE OYUCTKH MMOBAPEHHOM COJIH, HAOJI0/IEHUE U OMMCAHNUE PE3YIbTaTOB
MIPOBEJICHUS OIBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAaCChl, CO3/IaHNe MOJIETICH MOJIEKYIT
(ILIapOCTEPKHEBBIX ).

Baskneiinue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopon — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B mpupoje, pusudeckre 1 XUMHUYECKHUE CBOMCTBA (peaKIMy TOPEHUS).
Oxkcuapl. [lpumenenue kuciopona. CrnocoObl TONMYYEHHs KHCIOpPOJa B JAOOpaTOpUH H
npoMblnUieHHOCTH. KpyroBopot kucnopoga B mpupozae. O30H — alioTporHas MOoAudUKanus
KHCIIOPOJa.

TennoBoit 3PdeKT XUMHUECKOW pEakIud, TEePMOXHMHUYECKHE YypaBHEHHS, OK30- H
DHIOTEPMHUUYECKUE pEAaKIMHU. TOIIMBO: Yroidb W METaH. 3arpsi3HEHUE BO3AyXa, YCHIICHHE
HapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopos — anmeMeHT 1 npocToe BemecTBo. HaxoxieHne Boiopoa B pupoie, Gu3ndecKue
U XUMHUYCCKUC CBOfICTBa, HpI/IMeHeHI/Ie, CHOCO6BI HOHy‘-IeHI/ISI. KI/ICHOTBI " COJIN.

MoutsipHbIit 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSIM.

®dusnueckue CcBOMCTBa BOAbL. Boma kak pacrBopurens. PactBopbl. HacellieHHbIE U
HEHACBIIICHHBIE PAacTBOpPBI. PacTBOpuMOCTh BemiecTB B Bojae. MaccoBas [10y1s1 BEIIECTBA B
pactBope. XuMHueckue cBoicTBa BoAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOAE U B KU3HU



yesoBeka. KpyroBopor Boapl B Npupoze. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heoprannueckux coeaunenuii. Oxcuapl. Knaccudukanus okcuaos:

coyieoOpazyrorire (OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) B HecosieoOpasyronue. Homenknatypa
okcu0B. DU3nUeCcKne U XUMUYECKUE CBOMCTBA OKCUIOB. [losydeHne oKkCuaoB.

OcHoBanns. Kmaccudukamuss ocHOBaHWM: MIENOYM ¥ HEPACTBOPUMBIE OCHOBAHHS.
Homenxknarypa ocHoBanuii. dusndyeckue M XUMHUYECKHE CBOWCTBAa OCHOBaHWM. IlomydeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkimarypa kucior. @u3ndeckue ¥ XUMHUYECKHE
cBoiicTBa KucaoT. Psan akruBnoctu metamuioB H. H. bekerosa. [lonyuenue Kucior.

Comu. Homenknarypa coneil. dusnueckne U XMMUYECKHE CBoMcTBa cojiel. [lomydyenue
coJei.

I'ereTmueckas cBA3b MCKIY KiIacCaMM HEOPTaHNUYCCKUX COCHHHGHHﬁ.

Xumuueckuii IKcnepumenm: KaueCTBEHHOE OIPEAEICHUE COJEP)KaHUS KHCIOpOAa B
BO3/yXe, OJTy4YeHue, COOMpaHue, paclo3HaBaHue U U3y4eHHE CBOMCTB KHCIOpOoaa, HaOIt0IeHIE
B3aMMOJICHCTBHS BEIIECTB C KUCJIOPOAOM U YCIOBHS BO3HHUKHOBEHMSI M MPEKPAIICHUS TOPEHUs
(moxapa), 03HaKOMIIEHHE ¢ 00pa3IiaMu OKCHUIOB U ONTMCAHKE UX CBOMCTB, TIOJTy4YeHHE, COOUpaHUe,
pacro3HaBaHHUE U U3y4YE€HHUE CBOWCTB BOIOpOAa (TOPEHHE), B3aUMOICHCTBUE BOJIOPOIA C OKCUIIOM
menu (II) (BO3MOXKHO HCIOIB30BaHHWE BHUIACOMATEPUATIOB), HAOJIOIEHHE OOpPAa3IOB BEIIECTB
KOJINYeCTBOM | MOJb, HCciefoBaHME OCOOEHHOCTEH pPAaCTBOPEHMS BEIIECTB C Ppa3IMYHOU
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB € ONPEACIEHHON MaCCOBOU J0JIEH PaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJICMCTBHE BOABI C MeTAUIaMH (HATpUEM U KajbllieM) (BO3MOXKHO
UCTIONb30BAaHUE BHUACOMATEPHUATIOB), MCCIIEJOBaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIacCOB, HAOIIOJIEHUE W3MEHEHUS OKpPAaCKU HMHIUKATOPOB B PacTBOpPax KUCIOT U
mesiovei, n3ydeHue B3aumMoaecTeus okcuaa meau (I11) ¢ pactBopom cepHOI KHCIIOTBI, KUCIIOT C
MeTaJUIaMH, PEaKUUi HEeUTpanu3aluu, MOJIyYeHHE HEpPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE
OJIHOTO MeTaJjula APYT'MM W3 pacTBOpa COJH, pPEIICHHE HKCIEPUMEHTAJbHBIX 3a7ad IO TeMe
«BaxkHenmme KJ1acChl HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuyecknii 3akoH u Ilepuoanyeckass cucreMa XumMu4eckux djiaemenros JI. H.
MenaeneeBa. CTpoeHne aToM0OB. XUMHYECKAsl CBA3b. OKHUCJINUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

HepBHe IIOIIBITKHU KJIaCCI/I(I)I/IKaLII/II/I XUMHYECKHUX 3JeMeHTOB. IloHsaTue o rpynmnax CXOJHbIX
DJIEMECHTOB (H_ICJIO‘-IHLIC 1 HICJIOYHO3CMCIIbHBIC METAJUIbI, T'aJIOTCHBI, UHCPTHBIC FaSBI). 3JIGM€HTBI,
KOTOpBbIe 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepumonmueckas cucrema XuMH4Yeckux oanemeHtoB J[. .
MenneneeBa. KoporkomepuomgHas u aimuHHONeprogHas ¢opMbl Ilepuoanueckoil CHUCTEMBI
xumudeckux anemeHtoB JI. W. MenneneeBa. Ilepuonbr u rpynmbl. DU3HMYECKHI CMBICIT
HOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIIBI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX a1ep. M30Tomnbl. DieKTpoHbl. CTPOSHHUE 3JIEKTPOHHBIX
o0onoyek aromMoB TepBbIX 20 xumuueckux saemMeHtoB Ilepuommveckoit cucremsr [ W.
MenneneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €ro MojokeHuto B [lepuoanueckoit
cucteme /1. 1. Menzeneena.

3aKOHOMEPHOCTH M3MEHEHHUSI PaInyca aTOMOB XMUMHUYECKUX AJIEMEHTOB, METANTMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB 10 TPYIIaM U MEepUoIaM.



3nauenue [leproaunyeckoro 3akoHa u Ilepuoanueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. JI. 1. Menaenees — y4€HbIl U IpayKJaHUH.

Xumuyeckasi cBsizb. KoBaneHTHas (mojsipHas | HEMoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAas! CBA3b.

Crenenn okuciaeHus. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pE€aKkuu. Hpoueccm OKHCJICHHUA
1 BocCcTaHOBJICHUA. OKUCIUTEIIN 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm: W3y4eHUE OOpa3IOB BEIISCTB METAIUIOB M HEMETAaJIOB,
B3aWMOJICHCTBHE TUIAPOKCHIA IIMHKA C PACTBOPAMHU KHUCIIOT W IIEJNOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEakIMi (TOpeHHe, peakluuu
pa3lIoKEHUs, COCTMHECHHS ).

Mesicnpedmemmuuie ceasu

Peanmauml MCKIPECAMETHBIX CBsI3eM Ipu U3y4CHUU XUMHUU B 8 xiacce OCYHICCTBIIACTCA
4YCpe3 UCIIOJIb30BAHUC KAK 06H_II/IX C€CTCCTBCHHO-HAYYHbIX HOH}ITI/II\/JI, TakK 1 HOHHTHﬁ, SABJIAIOIIIUXCA
CUCTEMHBIMU JJI1 OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CUHTE3, KIacCU(PUKAIKSA, TEePUOJIUIHOCTh, HAOJIOJICHUE, OKCIIEPUMEHT, MOJCIIMPOBAHHE,
U3MEpEHHE, MOJICIh, SIBJICHHE.

®usuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIUI, H30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, SJIEKTPUYCCKHIA 3apsj, BEIIECTBO, TeI0, O0BEM, arperatHoe
COCTOsAHHUEC BCLICCTBA, ras, (bHSH‘-ICCKI/Ie BCJINYHHBI, CAWHUIIBI I/I3MepeHI/I}I, KOCMOC, IIJIaHCTHI,
3BE351, ComHIIE.

buonorus: ¢orocunres, npixanue, onocdepa.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIbI, TIOJIE3HBIE UCKOTIAEMbIE,
TOILUINBO, BOJHBIE PECYPCHI.

9 KJIACC
BemecTrBo U XUMHYECKas peaKuust

Ilepuognueckuit 3akoH. Ilepumonmueckas cucrema XuMH4Yeckux odnemeHtoB [J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNU CBOMCTB XUMUYECKUX SJIEMEHTOB
MEPBBIX TPEX MEPUOAOB, Kajaus, KAJIbIUS M MX COCAMHEHHN B COOTBETCTBUMU C TMOJIOKECHHUEM
3JEMEHTOB B [lepnoanyeckoil CUCTEME U CTPOCHUEM UX aTOMOB.

CTpoeHue BemIecTBa: BHIbl XWMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCUMOCTbH CBOMCTB BELIECTBA OT TUIA KPUCTAIMYECKOW PEIIETKY U BUAA XUMUYECKOUN CBA3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHWMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMUXCSA K Pa3IMYHBIM KjIaccaM HEOPraHWYeCKUX COENMHEHUH, reHeTHyecKas
CBA3b HCOPraHUYCCKHUX BCUICCTB.

Knaccudukanusa XuMu4eckuX peakluuid Mo pa3IudHbIM IpHU3HaKaM ([0 YHMCIY M COCTaBy
Y4YaCTBYIOUIMX B PEaKIIUH BEIIECTB, 10 TEMIOBOMY 3P EKTY, IO U3MEHEHUIO CTETIEHEH OKUCICHHS
XUMHYECKHX JJIEMEHTOB, IO 00paTuMOCTH, IO Y4YacTHUIO KaTajau3aropa). OK30- H
SHAOTEPMHUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[lonarue o ckopoctn xuMHuyeckod peakuuu. [ToHsTHE 00 OOpaTHUMBIX W HEOOPATUMBIX
XMUMUYECKUX peakiusix. [IoHsITHe 0 TOMOTeHHBIX U TeTEPOreHHBIX peakiusax. [loHaTie o katanmse.
[TonsTre 0 XuMHYECKOM paBHOBecHU. DaKTOPHI, BIUAIOMINE HA CKOPOCTh XMMUYECKON PEaKIIuH
U TIOJIO)KEHUE XUMHUECKOTO PABHOBECHSL.



OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OamaHc
OKHUCJINTEJIbHOBOCCTAHOBUTENbHOW  peakuuu. CoCTaBI€HHE  ypaBHEHUM  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIMi ¢ UCIOJIb30BAaHMEM METO/A JIEKTPOHHOI0 OajaHca.

Teopust 3ME€KTPOIUTHUECKON AMCCOLMALMM. DJIEKTPOJIUTHI U HEAIEKTPOIUThl. KaTnoHsl,
aHUOHBI. MexXaHu3M JUCCOLMALMN BEUIECTB C PA3JIMYHBIMUA BUJJAMU XUMUYECKOU CBsA3H. CTENeHb
nucconanu. CUIbHBIE U CI1a0ble 3JIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YcCJIOBUS MPOTEKAaHUS PeakiMii MOHHOTO OOMEHa, MOJHBIE U
COKpaIllEHHbIE MOHHBIC YpaBHEHUs peakiui. CBOMCTBAa KUCIOT, OCHOBAHUM M COJIEH B CBETE
NpeJCTaBICHUN 00 IEKTPOTUTHYECKON Aucconnany. KauecTBeHHbIE peakiii Ha HOHBI.

[Tonsitue o rumgponuse coieil. Xumuueckuit IKkcnepumenm: O3HAKOMJICHHE C MOJAEISMU
KPUCTAIIMYECKUX PEUIETOK HEOPraHMYECKHUX BEIIEeCTB — METAIJIOB U HEMETaJuloB (rpaduta u
anMasa), CJIOXKHBIX BELIECTB (XJIOpUAA HATpuUs), HCCIEIOBAaHUE 3aBUCUMOCTH CKOpPOCTHU
XUMHUYECKOM  peakud  OT  BO3JCHCTBUS  pa3iIuyHbIX  (AKTOpOB,  HCCIIEJOBaHUE
3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIIECCAa AUCCOLMALIMM KUCIIOT, HIeouel U cosei
(BO3MOXKHO HCHOJIB30BAHHWE BHUAEO MATEPUANIOB), IPOBEIEHHE OIBITOB, HIUIIOCTPHPYIOLINX
MPU3HAKK TPOTEKaHUs peakIuii HMOHHOrOo oOMeHa (oOpa3oBaHHME OcajKa, BBIJEIECHUE Tas3a,
o0Opa3oBaHHe BObl), OMBITOB, WITIOCTPUPYIOIINX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu pas3lIoKEHUsl, COCIUHEHHs), paACIO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C MOMOUIbIO0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, peIlIeHNnE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTa/jibl 1 HX COCANHCHUHA

OOmas xapaktepuctuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIE
crenieHn okucieHus. CtpoeHue M (U3NYECKUE CBOMICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XWMHUYECKHE CBOMCTBA Ha TpUMEpe Xjopa (B3aMMOJCHCTBHE C MeTallaMH, HEMeTaJUIaMH,
niesioyamu). XiopoBoaopo. CossiHas KUCI0Ta, XUMUUECKUE CBOMCTBA, MOJyYeHUE, IPUMEHEHHE.
elictBue XJjopa W XJIOPOBOJAOpPOAA Ha OpraHU3M 4YeJIOBeKa. BakHeimme XJIopuabl M HX
HaXO0XJIeHHUE B IPUPO/IE.

OObmas xapakrtepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (U3NYEeCKHe CBOWCTBA INPOCTBIX BELIECTB —
KHCJIOpO/ia M cepbl. AJJIOTPONHBIE MOAU(DUKAIUN KHCIOPOAa U Cepbl. XUMHUECKUE CBOICTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (pu3MuecKkue M XUMHUecKue cBoicTBa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KUCIIOTa, (U3NYECKHe M XUMHUECKHE CBOMCTBA
(oOmye Kak MpencTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUYECKHE Peaklnu, JIeKalue
B OCHOBE ITPOMBIIIJIEHHOTO CII0c00a MOJTyueH s CepHON KUCIOTHL. [[ppuMeHeHne cepHOM KUCTOTHI.
Conu cepHOM KHCIIOTHI, KaueCTBEHHas peakmus Ha cyiabdar-woH. HaxoxaeHue cepbl U e
COCIMHEHUHN B IIpUpOJe. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPelbl COCAUHEHUSIMU CEpBI
(KUCTIOTHBIE IO/, 3aTPSI3HEHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPAICHHUS.

OO6mas xapakTepucThka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. A30T, pacmpoCTpaHEHHWE B TpuUpone, (PUINYECKUE W
XUMHYECKHE CBOMCTBA. KpyroBopoT a3ora B npupose. AMMHaK, ero Gu3ndecKknue 1 XUMHUUYECKHE
CBOICTBa, MonydeHune U npuMeHenne. Conu aMMOHUS, WX QU3NYECKUE U XUMUYECKHE CBOWMCTBA,
npuMeHeHre. KauecTBeHHast peakiusi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ MOJydeHHeE,
bu3ndeckue W XUMHUYECKHE CBOWCTBa (OOIME Kak TPEICTABHTENs Kiacca KHCIOT |
cnenuduyeckue). Vcmonp30BaHWE HUTPATOB W COJEH aMMOHHS B KadyeCTBE MUHEPATbHBIX
ynoOpenuit. XuMu4eckoe 3arpsi3HEHUE OKPYKAoIIeH Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHEIE
TOKJIA, 3arps3HEHHE BO3/yXa, MOYBHI UM BOMOEMOB). Docdop, amIoTpomHBIE MOAUPUKAINHA
doctopa, ¢puzndyeckne u xumuueckue cpoiictea. Okeup dochopa (V) u dochopnas kucnora,



¢u3nueckue M XMMHYECKUE CBOWCTBa, moiydyeHue. Mcmomb3oBanue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mas xapakrepuctuka 3yeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTpOEHHUS aTOMOB,
XapaKTepHBbIC CTENICHU OKUCIICHHS. YTIEpO, aJUIOTPOIHbIE MOAU(DUKAIINK, PACTIPOCTPAHEHHE B
npupoje, pusnyeckne 1 XuMUUIECKHe CBOMCTBA. AncopOius. KpyroBopoT yrieponia B mpupoe.
Oxkcupasl yraepoza, ux (u3nyecKkue U XMMHYECKHUEe CBOICTBa, NEHCTBUE HA JKUBBIE OPraHU3MBIL,
MOJy4YeHUE U MPUMEHEHHE. DKOJIOTHUecKue mpoOaemMbl, CB3aHHbIe ¢ okcuaoM yriepona (IV),
TUIO0TEe3a rI100aIbHOT0 MOTETJICHUS KJIMMaTa, MapHUKOBBIN 3 QeKT. YronbpHas KUCIO0Ta U €€ COH,
ux ¢u3NYECKUe U XMMUYECKHE CBOMCTBA, MOJyueHre U npuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-HOHBL. Mcnonp30BaHue KapOOHATOB B OBITY, MEUITUHE, TPOMBIIIJICHHOCTH U CEICKOM
XO034MCTBE.

HepBOHa‘-IaHLHBIC IIOHATUA 06 OpraHn4CeCKUX BCHICCTBAX KaK O COCAMHCHUAX YTJICpOOA
(MeTaH, 3TaH, 3TUJIEH, AllETUIEH, 3TAHOJI, [NIMLIEPUH, YKCYyCHas KUcao0Ta). [IpupoaHble HCTOUHUKHT
YTII€BO0POAOB (YyToJib, MPUPOIHBIN a3, HePTh), MPOIYKTHI UX TIepepabOTKH (OCH3UH), X POJIb B
6I:ITy U TMPOMBIIIJICHHOCTH. Iloustue o 6HOHOI‘I/I‘-IeCKI/I BAXXHBIX BCHICCTBAX: KHUpPaAX, GGHKaX,
YIJIEBOAAX — M WX PO B KU3HH YEJIOBEKa. MarepuanbHOE EIWHCTBO OPraHUYECKHUX H
HEOPraHMYECKUX COCTUHECHUH.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWMCTBA, NOJy4YeHHE M IPUMEHEHHE.
Coenunenuss kpemHus B mpupoxae. OOmme mpexacraBieHuss o0 okcuae kpemaus (IV) u
KpeMHHEBOM kuciore. CHUIIMKAThI, X UCIIOIb30BaHUE B OBITY, B IPOMBIIICHHOCTH. BaxHelme
CTPOUTENILHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. I[IpobGremsl
0€30IaCHOT0 MCITOJIb30BaHMS CTPOUTEIHHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm: uU3ydeHUEe OOpa3LOB HEOPraHMUECKUX BEIIECTB, CBOMCTB
COJITHOM KHCJOTHI, MPOBEIEHUE KAYECTBEHHBIX pEAKIMi Ha XJIOPUA-UOHBI U HaOIIOJCHUE
NPU3HAKOB MX MPOTEKAaHHUs, OMBITHl, OTpaxkawlue (U3NYECKUe U XUMUYECKHE CBOWCTBA
TaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), O3HAKOMIIEHUE C
obOpasmnamMu XJIOpHUA0B (TAJIOT€HUIOB), 0O3HAKOMIICHHE C 0Opas3liaMu cepbl U € COeAMHEHUSIMHU
(BO3MOKHO MCIIOJIb30BAHNE BUACOMATEPHAJIOR), HAOIOACHHE MTPoIIecca OOYTIIMBaHUS caxapa Mo/
JNEUCTBUEM  KOHLEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBHI, HU3y4CHHME XUMHUYECKUX CBOWCTB
pa30aBICHHONW CEpPHOM KHCJIOTHI, MPOBEJACHUE KAYECTBEHHOW pEakiud Ha Cyiabdar-uoH u
HaOM0/IeHUe TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE ¢ (DU3MYECKHMMH CBOMCTBAMM a30Ta,
dochopa 1 ux coenuHeHNH (BO3MOXKHO UCIIOIB30BAHKUE BUIEOMATEPHUAIIOB), 00pa3aMu a30THBIX
u ¢dochopHBIX yHAOOpeHUH, MojgydeHue, coOupaHue, paclo3HaBaHWE W H3YUYCHHE CBOWCTB
aMMHaKa, MPOBEJICHUE KAaYeCTBEHHBIX pPEaKIUil Ha MOH aMMOHHUSA U (ocdar-MoH U U3ydyeHHE
IIPU3HAKOB UX MPOTEKaHUs, B3aMMOJEHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHMCIIOTBI C MEJBIO
(BO3MOYKHO MCIOJIB30BaHUE BUAEOMATEPUAIIOB), U3yUYeHHE MOJENEH KPUCTANIMYECKUX PEIIETOK
anMasa, rpaduta, (ysiepeHa, 03HaKOMJIEHHE € TPOLIECCOM aJICOPOLIUMU paCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOrasa, NoJdy4eHue, CoOupaHue, paclo3HaBaHue U
U3Yy4YeHHE CBOWCTB YIJIEKHUCIOTO Ta3a, MPOBEJCHHE KAueCTBEHHBIX peakiuil Ha KapOOHAT u
CHJIMKAT-WOHBI ¥ U3y4EHHE IPU3HAKOB UX IPOTEKAHMS, 03HAKOMJIEHHUE C IPOAYKLIMEN CUITMKATHON
IPOMBIIIIIEHHOCTH, PEIIEHNE 3KCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxkHel1ne HeMeTaulbl U UX
COETUHEHUSI.

Metannbl M X cOeIMHEHUS

OO01mas XxapakTepruCTUKa XUMUYECKUX AIIEMEHTOB — METAJJIOB HA OCHOBAHHUH MX TIOJIOKEHUS
B [lepnoanueckoii cucrteMe xumudeckux annemeHToB J[. M. MenaeneeBa u CTpoeHUsS aTOMOB.
Ctpoenne MeTauioB. MeTauiMueckas CBSI3b M METAJUIMYECKash KpUCTaJUIMYecKas peneTka.
DNEKTPOXUMUYECKUN psAJl HANpsOKEHUH MeTaiwioB. PuU3MUECKME W XMMUYECKHE CBOMCTBa



MmeTauioB. O6mue crnocoObl moayyeHus MeTayioB. IIoHATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE
CHocoObl 3alIUThl MX OT Kopposuu. CruiaBel (CTalb, YyT'yH, AIOPAJIOMUHUH, OpoH3a) W HUX
IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaIBL: MMOJ0KEHUE B [IeproanyecKoil CUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX ATOMOB, HaxOXAEHUE B Mpupojae. PU3MYECKHE U XUMHUYECKHUE
CBOMCTBA (Ha puMepe HaTpus U Kaiust). OKCUABI U THAPOKCUIBI HATpHs U Kanus. [I[pumenenne
IIEJIOYHBIX METAJUIOB M UX COETUHEHUH.

[IlenoyHO3eMeENbHBIE METAJIIBI MAarHUM U KAJIbIIMI: TToJ10)keHue B [lepuoanueckoil cucreme
xumuueckux anemeHtoB J[. M. MenneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJAEHUE B IPHUPOJE.
du3nyueckre M XUMMHYECKHE CBOIMCTBA MarHvsa M KaJblMs. BakHeHIne coequHEeHUS KaJbIlHs
(oxcua, TuAPOKCHI, coyn). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxeHue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB J[. M.
MeHnneneeBa, CTpOEHUE aTOMa, HaXOXJIeHHE B mpupoje. Ousznueckne 1 XMuMHYECKHE CBOMCTBA
amroMuHMs. AMGOTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHHMS.

Keneso: mnonoxenue B Ilepuoguueckoil cucreme Xxumuueckux asnemeHtos J[. M.
MenneneeBa, CTpOEHUE aTOMa, HaXOXJIeHHE B mpupoje. Ousznueckne 1 XuMHYECKHE CBOMCTBA
xkene3a. Okcuabl, Tunpokcuasl u conu sxenesa (II) u xenesa (III), mx cocras, cBoicTBa U
MOJIy4eHHE.

Xumuueckuii IKcnepumenm: O3HAKOMIICHHE C OOpasllaMH METa/VIOB M CIUIABOB, X
(GU3MYECKUMU  CBOWMCTBAMHU, W3yYEHUE PE3YIbTaTOB KOPPO3HH METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHNE BHJIEOMATEPHAIOB), 0COOEHHOCTEH B3aMMOICUCTBHS OKCHIA KAJIBIUS U HATPHSI C
BOJIOM (BO3MOXHO HMCIIOJIb30BAaHWE BUIACOMATEPUAJIOB), UCCIICIOBAHUE CBOWCTB YKECTKOM BOJIBI,
mpoliecca TOpPEHUsi jKejle3a B KHCIOPOoJe (BO3MOXKHO MCIOJb30BaHUE BHIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKITUi Ha MOHBI: MarHus, KalbIlUs, A JFOMAHUS, [TTHKA,
xenesa (1) u xxenesa (111), mequ (1), HaGnroaeHNE 1 ONIMCAHUE TTPOIIECCOB OKPAITUBAHUS TIIAMEHH
MOHAMU HaTpUsl, KaJlus U KaJlbIUs (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIEI0BAHNE
aM(oTepHBIX  CBOWCTB THIPOKCHIA aAJTIOMHHHS W  THAPOKCHJIA IIMHKA, PEIICHHE
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BaxkHelme MeTaibl U UX COSAUHEHUS».

XuMus H OKpYKaoLias cpeaa

BemectBa u marepuansl B MOBCEAHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XMMHYECKUX peakuuid B ObITy. IlepBas momMomp NpH XHUMHYECKHX OXKOTaxX H
OTpaBHCHI/ISIX.

XHUMHYECKOE 3arps3HEHNEe OKpYXKaromel cpeapl (TpeneabHas JOMyCTUMasi KOHIICHTPAIHS
Beniects, nanee — [1/IK). Ponb Xxumuu B pemieHnn 3K0JIOTUIECKUX MTPOOITIEM.

Xumuueckuii IKcnepumernm:

u3ydeHre o00pa3iioB MaTepuaoB (CTEKIIO, CIIABBI METAJLIOB, MOJIMMEPHBIC MATEPHUATIBI).

Meoscnpeomemnuwie ceasu

Peanuzamus MexXnpeaMeTHbIX CBsI3el NMpHU M3yYEHUH XMMHUHU B 9 Kilacce OCYILECTBISETCS
4yepe3 UCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U MOHITHIA, SBISIONTUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO 1IMKJIA.

OO61re ecTeCTBEHHO-HAYUYHbIE TIOHATHSA: HAyYHBIH (DakT, runoresa, 3aKoH, TEOPHs, aHAJIH3,
CUHTE3, KIacCU(pUKalUs, TEePUOIUIHOCTh, HAONIOIEHNE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
U3MepeHHe, MOJIENb, SIBJICHNE, TAPHUKOBBIN 3P PEKT, TEXHOIOTUsl, MaTepHAaIIbI.

®usuka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHWJ, H30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsf, MPOBOJHUKH, TOJIYIPOBOIAHMKH,



TUDIIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAJUINYECKAs PEIIETKA, CIUIABbI, (PU3NYECKHIE BETMUNHBI, € TUHUIIBI
U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢orocunTes, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpPAIbHbIE yI0OpEHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TOPOIbI, TIOJIE3HBIE UCKOTIAEMbIE,
TOIIJIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pPe3yNbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO 0O0IIero o0OpazoBaHUs
JIOCTUTAIOTCS B X0J1e OOyUYEeHHsSI XUMUHU B €TUHCTBE YUCOHOW M BOCIIUTATEILHOMN JIEATETLHOCTH B
COOTBETCTBHUU C TPATULHUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMUA U TyXOBHOHPABCTBEHHBIMU
[IEHHOCTSIMU, TPUHSATHIMH B OOIIECTBE MpaBWJIAMH U HOPMaMH IMOBEACHHUS U CIOCOOCTBYIOT
MpoIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIINN 00YyJarOITUXCl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM INMO3UTHUBHBIX LICHHOCTHBIX OPHUEHTALMM M PACIIMPEHHME OIBITA ACSATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YaCTH:

1) IaTpHOTHYECKOT0 BOCIMTAHUSA: IICHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, HCTOPHYECKOMY ¥ HAYyYHOMY HACIIEANIO, TOHUMAHNS 3HAYCHHS] XHMUYECKON
HayKd B JKM3HM COBPEMEHHOrO OOILIECTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOU
uHpOpManreil O MepeIoBBIX IOCTHKEHUSAX M OTKPHITHSIX MHUPOBOW M OTEYECTBEHHOU
XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHMSIX 00 yCTPONCTBE MUpPA U OOILECTBA;

2) rpa:kIaHCKOro BOCHUTAHMA: TIPEACTABICHUS O COLMAIBHBIX HOPMaX U MpaBHIIaxX
MEXJIMYHOCTHBIX OTHOIIEHUH B

KOJUICKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTHU B 00IIECTBEHHO II0JIE3HOH,
yueOHOUCCTIEIOBATENIbCKOM, TBOPUECKONM U JPYyrux BHUIAX JEATEIHHOCTH, TOTOBHOCTH K
pa3HOO0pa3HOM COBMECTHOM EATEIbHOCTHU MPH BBINOJIHEHUN Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHCHHH XUMHUYECKHX OKCIIEPHUMEHTOB, CO3/IaHUU Y4YEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIHM B TIPOIIECCE 3TOM y4eOHOU AesITeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBEJICHUE U MTOCTYIKH CBOMX TOBAPUIIIEH C O3UIIMH HPAaBCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MMOCJEACTBUI MOCTYNKOB; 3) HIEHHOCTH HAYYHOI'O MO3HAHMS:

MHUPOBO33PEHYECKUE  MPEACTaBICHHs O  BEHIeCTBE M  XMUMHUYECKOHW  peakuuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAYKH M COCTaBISIOIIME OCHOBY JJISt
NOHUMAaHHMS CYITHOCTH HAyYHOH KapTHHBI MUpPa, IPEACTaBICHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUSI IPUPOJBI, B3aUMOCBS3AX YeJOBeKa C MPUPOAHON CpeZoi, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEM; MMO3HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA ITOJIyYeHHE HOBBIX 3HAHHUN
0 XUMHH, HEO0OXOoAuMble s OOBSCHEHHsS HaOJI0JaeMbIX IPOLIECCOB U  SIBJICHUM,
MO3HABATENbHON, WHGOPMAIMOHHON U YWTATENbCKOMW KyJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOW paboThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHON JMTEPATypOH, MOCTYMHBIMU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH; UHTEpEeC K 00YUECHHUIO U TMO3HAHHIO,
M0003HATENILHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TPOEKTHOH W
HCCIIEI0BATEIHCKON NESITETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJICHHOCTH U YPOBHS O0Y4EHUs
B JanbHeiimeM; 4) (opMHpPOBaHHMS KYJIbTYPbl 310POBbSl: OCO3HAaHHE IIEHHOCTU >XU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY 3[I0POBBIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HH,
OCO3HaHME TMOCIEACTBUI M HENpUATHE BPEAHBIX MpPUBBIUEK (YNOTpEeOJIeHUs aJIKOTOJI,
HAapKOTUKOB, KYpeHHs), HEOOXOIUMOCTH COOJIIOJICHUS MPaBUJI OE30TaCHOCTH MPHU OOpaIeHUH C
XUMHUYECKHMHU BEILIECTBAMH B ObITY U pealbHOMN KU3HU;

5) TpyaoBOro BOCHUTAHMS: MHTEPEC K MPAKTUUYECKOMY M3Y4YEHHIO Mpodeccuil u Tpynaa
Pa3IUYHOTO POAA, YBAKEHUE K TPYLY M Pe3yJbTaTaM TPYIOBOU ACSATEIBHOCTH, B TOM YHCIIE HA
OCHOBE NPUMEHEHHUS MPEAMETHBIX 3HAHMM 1O XUMHH, OCO3HAHHBIA BBHIOOD HHIMBUAYaTbHOU
TPAaeKTOPUHU NMPOJODKEHUS 00pa3oBaHMs ¢ YYETOM JIMUHOCTHBIX MHTEPECOB U CHOCOOHOCTH K



XUMHUH, OOIIECTBEHHBIX MHTEPECOB H TOTPEOHOCTEH, yCHemHol mpodeccHnoHaTbHOMI
NESTENIbHOCTH W Pa3BUTHS  HEOOXOAMMBIX yYMEHHH, TOTOBHOCTh QJalTUPOBATHCS B
npoQecCHOHATBFHON cpefie; 6) IKOTOrH4ecKoro BOCIHTAHUS: DKOJOTHUECKH Ieliecoo0pa3Hoe
OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HH HA 3eMIle, OCHOBE €€ CYIIeCTBOBAHMSI, TOHUMAHUE
IIEHHOCTH 37I0pOBOT0 U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
(GU3nUIeCKOMY H TICHXHYECKOMY 3JI0pPOBBbIO, OCO3HAHHE IICHHOCTH COOJIOACHUS TpPaBUII
0e30MacHOTO TMOBEACHHUS TPU pabOTe C BEIISCTBAMH, a TaKXKE B CUTYAlHSX, YTPOMKAFOIIMX
3JI0POBBIO M )KHU3HU JIOJCH; CIOCOOHOCTH MPUMEHSThH 3HAHMSI, TIOTy9aeMble TPH U3YUECHUU XUMHUH,
JUTSL PEIIeHHs 3a/1a4, CBS3aHHBIX C OKPYXArOIIeH MPUPOTHON CPEAOH, ISl TIOBBIIICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPBhI, OCO3HAHUS TI00AILHOTO XapaKTepa SKOJOTHIECKUX MPOOIIeM H ImyTen
UX pEIIeHUs IMOCPEICTBOM METOJIOB XHWMHH, OKOJOTHYECKOTO MBINIICHHUS, YMEHUS
PYKOBOJICTBOBATHCSI IM B MTO3HABATEIBHON, KOMMYHHUKATHBHON M COIIMAIBHOM MTPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pPE3YJIbTAaTOB BBIIEISAIOT 3HAYUMbIE IS (HDOPMUPOBAHHS
MHUPOBO33peHUs OOLIeHay4YHbIe TIOHATHUS (3aKOH, TEOpHsl, MPUHIUIM, TUnore3a, (akT, CUCTEMa,
MPOIECC, IKCTIEPUMEHT U JPYTOE.), KOTOPhIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATHUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAy4yHOM KapTHHE MUpPA, U yYHUBEpCAJIbHble ydeOHble NeHCTBUS (TO3HABATEIbHBIE,
KOMMYHHKATHBHBIE, PEryJIsTHBHBIE), KOTOpbIe obOecnednBaioT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMJIaHUPOBAHUTO )41 OCYIICCTBJICHHUIO y‘-I€6HOI\/JI ACATCIIbHOCTH.
Ilo3HaBaTe/IbHbIe YHUBeEpPCaAJIbHbIE YyueOHble aeiicTBus ba3oBble jiornueckue AeicTBUA:

YMEHMSI HCIOJb30BAaTh MPUEMBI JIOTMUECKOIO MBIIUICHUS IPU OCBOCHMM 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKHUX MOHATUHN (BBIACIATH UX XapaKTEpHbIe MPU3HAKH, YCTaHABINBATD
B3aMMOCBSA3b C JPYTMMH TOHSATHSMHU), UCIOJB30BaTh MOHATHS i OOBSICHEHHS OTAENbHBIX
(axTOB U SBJICHUHN, BEIOUPATh OCHOBAHUS U KPUTEPUU [T KIaCCU(PUKAIIIN XUMUYECKUX BEIIECTB
U XMMUYECKUX PEaKIui, YCTaHaBIMBATh NMPUUYMHHO-CIEACTBEHHBIE CBS3M MEXIy OOBEKTaMu
U3YYEHUs, CTPOUTH JIOTMUECKHUE PACCYXAEHUs (MHAYKTUBHBIE, NEAYKTHBHBIC, IO aHAJOIHH),
JIENIaTh BBIBO/BI U 3aKIOYEHMSI; YMEHHE IPUMEHSTH B IPOLIECCE TO3HAHUS MOHATUSA (IPEAMETHBIE
U MeTanpeMeTHbIE), CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, MHCIOJNb3yeMble B XHUMHHU,
peoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XUMHUH MOJEJIbHbIE MPEICTaBICHUS — XUMUYECKUN
3HaK (CHMMBOJI 3JIEMEHTa), XUMHUYecKas (opMylia U ypaBHEHHE XHMHUYECKOH peaKkUuu — IpH
pelieHny yueOHONO3HaBaTeNIbHbIX 3a/1a4, ¢ YYETOM 3TUX MOJIEJIbHBIX MPECTaBICHUN BBIABIATD U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU HM3yYaeMbIX OOBEKTOB — XMMHMUYECKHX BEIIECTB H
XUMHYECKHX PEAKLUH, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEICTBEHHbIE CBS3H H
MIPOTUBOPEYUS B U3yUAEMBIX MPOILECCAX U SBICHUSIX.

ba3zoBble ucciiegoBarebckue JeHCTBUA:

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B Kaue€CTBE MHCTPYMEHTA IMO3HAHHS, a
Takk€ B KadyeCcTBE OCHOBBI Il (POPMHUPOBAHUS THUIOTE3bI IO TMPOBEPKE NPABHUIHBHOCTH
BBICKA3bIBAEMBIX CY)KJEHUH; NpHOOpEeTeHHe OmNblTa MO0 IUIAHWPOBAHUIO, OpraHU3alMd U
MPOBEICHUIO YUYEHWYECKUX OKCIIEPUMEHTOB, yMEHHE HaONoJaTh 3a XOJOM TIpolecca,
CaMOCTOSITENIFHO NPOTHO3UPOBATh €ro pe3yiabTar, (OopMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO
pe3ynbTaTtaM IpoBEAEHHOTO OIbITa, HCCIEIOBAHUS, COCTABIISITh OTYET O MPOJICITAHHON padoTe.

Padora ¢ undopmanmeii: ymeHue BbIOMpaTh, aHATU3UPOBATH M WHTEPIPETHPOBATH
UH(POPMALIKIO PA3TUYHBIX BUI0B

1 (OpM NpeCTaBIECHUs, T0JIy4aeMYIO U3 pa3HbIX HCTOYHUKOB (HAy4YHO-IIOMYJIAPHAs TUTEpaTypa
XUMHYECKOTO COIeP KaHus, CIPaBOYHBIE TOCOOMS, pecypchl IHTepHETa), KpUTUYECKH OLIEHUBATD
IPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMAINIO; YMEHHE MPUMEHSATh PAa3IUYHbIE METOJbI U



3aIIpOChI IIPU MMOUCKE U 0T60pe I/IH(bOpMaI_II/II/I U COOTBCTCTBYIOIIUX IAHHBIX, HGO6XO,Z[I/IMBIX JJIA
BBITIOJTHCHU A y‘Ie6HbIX " IMO3HABATCJIbHBIX 3aJ1a4 OHpC,Z[eJIéHHOFO THIIA, HpHOGpeTGHHe OIlbITa B
o0jacT  MCMOJIb30BaHUS ~ MHPOPMAIIMOHHOKOMMYHUKATUBHBIX  TEXHOJOTHH, OBJaJeHUE
Ky.]'H:TypOﬁ AKTUBHOI'O0 HCIIOJIB30BaAHUA PA3JIMYHBIX TIOUCKOBBIX CHUCTEM, CaMOCTOATCIBHO
BBIOMpPATh ONTUMAJbHYIO (pOpMY IpeacTaBieHHs MHPOPMALMU U WIIIOCTPHUPOBATH pElIaeMble
3aJaud  HECIIOKHBIMH CXeMaMH, JAuarpaMMamu, JApyrumMu Qopmamu rpaduku U HX
KOMOMHAIMSIMKA; yMEHHE HCHOJb30BaTh M aHAIM3MPOBATH B Ipolecce y4eOHOH u
HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTHU I/IH(bOpMaI_II/IIO O BJIMAHUU TPOMBIIIICHHOCTHU, CCJIBCKOTO
XO3SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOJTHOUN CPEIbl.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE yueOHbIe 1elcTBHUSI: YMEHHUSI 33]]aBATh BOIIPOCHI (B
X0/Ie nuanora U (Wiu) AUCKYCCHH) TIO0 CYIIECTBY OOCYXIaeMOW TeMbI, (JOPMYIHPOBATH CBOM
NPEUIOKEHHSI OTHOCUTENHHO BBIMIOJIHEHHS TPEIIOKECHHOW 3aJaud; yMEHUS TIPEICTaBIATh
MOJTyYEHHBIC PE3yIbTAaThl MMO3HABATEIHHOU NEATEIHHOCTH B YCTHBIX U NMHCHMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIMI0 PEe3yIbTaTOB BHITIOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (71a00paTopHOTO
OTbITa, Ta00PAaTOPHOI PabOTHI MO UCCIIETIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO MPOEKTA); YMEHUS
yu4eOHOrO0  COTPYJHHYECTBA CO CBEPCTHHKAMH B  COBMECTHOW  IIO3HABATENIBLHOW W
UCCIIEIOBATEIILCKON JCATEIBHOCTH TPU PEIICHWH BO3HHUKAIOIIUX MpoOJIeM Ha OCHOBE ydéra
Oo0IIMX WHTEPECOB W COIVIACOBAHUS MO3HMIMN (00CYXIACHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPAMHAIMS COBMECTHBIX IEHCTBUH, ONpEIeICHHe KPUTEPUEB IO OIICHKE KavyecTBa
BBITIOJTHEHHOU PabOThI U IpyTHE).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHSL:

YMEHHE CaMOCTOSITEJILHO ONPEAEIATh LEIN AEATENBbHOCTH, INIAHUPOBATh, OCYLIECTBIATS,
KOHTPOJIMPOBAaTh M MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BBIOMPATH
HanOosee 3¢ (heKTUBHBIE CIIOCOOBI pellieHrsT yUeOHBIX U TTO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIBHO
COCTAaBJIAITh UIIM KOPPEKTUPOBATH IIPEIIIOKEHHBIA AJITOPUTM JACHCTBUN IIPU BBIIIOJHEHUH 33 JaHUN
C yu4éTOM IIOJy4yeHMs] HOBBIX 3HaHMH 00 HM3y4aeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSAX,
OLICHUBAaTh COOTBETCTBUE IOJYUYEHHOTO PE3yJIbTaTa 3asBJICHHOW L€, YMEHHE HUCIIOJIb30BATh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUM 3a/laHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO OO0S3aTENILHOIO COJEPKaHMs,
YCTQHOBJICHHOTO JIaHHOM (enepanbHOil  paboueil mporpamMmoi, BBIIENISIOT: OCBOCHHBIE
o0yyarollMMHUCST HayyHble 3HAHWUSA, YMEHHMS U CIOCOObI JeicTBHH, chenuduueckue s
NpeaMETHOW o0sacT «XHUMHUS», BHUJIBl AEATENBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHMSA, €ro
UHTEpIpEeTaINH, TPEOOPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX U HOBBIX CHUTYaLIUsX.

K xonmy oOydeHust B 8 Kiacce mpeaMeTHBIE Pe3yiabTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHHA:

*  PacKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IMMOHATHH: aTOM, MOJICKYJIa, XUMHUYECKHH
JJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOIHAS U
HeOI[HOPOIIHaSI), BAJICHTHOCTb, OTHOCHUTCJIbHAsA AaTOMHAsA W MOJICKYJIApHAasA Macca,
KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIApHAsA MacCa, MaCCOBasA A0JIsI XUMHUYCCKOIO 3JICMCHTA
B COCIUHEHHWH, MOJSIPHBIA 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHE, COJb,
SJICKTPOOTPULATCIIbHOCTD, CTCIICHL OKUCJICHUA, XUMHUYCCKAaA PCaKI s, Knaccn(bmcaum{
peaKuuii: peakuu COSIUHECHMSI, PeaKIIMH PA3JI0KEHUsS, PEaKIUU 3aMEIICHUS, PEaKIIUU
oOMeHa, 2K30- U YHJAOTEPMUYECKHE PEaKINH, TEIIIOBOM 3P (EKT peakiuu, sApO aToma,
DIIGKTPOHHBINA CIION aTtoma, aroMHas OpOWTan b, paANyC aToMa, XUMHUYECKas CBS3b,
noJjisipHad M HCIOJIIpHAsd KOBAJICHTHAA CBsA3b, MOHHAA CBA3b, MOH, KAaTUOH, aHWOH,
pacTBop, MaccoBasi 10JIsl BeIIecTBa (IPOIICHTHAs KOHIIEHTPAIIHS) B paCTBOPE;



*  WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IOHATHUM U IPUMEHATh 3TH
MOHATUS IIPU ONMCAHUM BELIECTB U UX NPEBPALECHUN;

* HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [UIsl COCTaBlIeHHsS (OpMyn BelecTB U
YpaBHEHU XMMHUUYECKUX PEAKIUN;

*  ONpeneNsTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTEIEHb
OKHUCJICHUS JJIEMEHTOB B OWHApHBIX COCAMHECHUSX, MPUHAIICIKHOCTh BEIIECTB K
onpeAenéHHOMY KJlaccy COEQUHEHHH 1o ¢opMyiaaM, BHA XUMHYECKOH CBS3U
(koBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIMHEHUSIX;

* packpbiBaTh cMmbich [lepunoanueckoro 3akona [[. M. MenneneeBa: n1eMOHCTpUPOBATH
MOHMMAaHHE TEePUOJUYECKON 3aBUCHUMOCTH CBOICTB XHMHUYECKUX DJIEMEHTOB OT HX
nosnoxkeHuss B Ilepuoanueckoil cucTeME, 3aKOHOB COXPAHEHUS MAacCChl BEUIECTB,
MOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHOTO yY€HUs, 3aKOoHa ABOTaJIpo;

* ONWCBIBATB M XapakTepu3oBaTh TaOunuHyro ¢opmy Ilepuoguueckoil CUCTEMBI
XMMHYECKHX JJIEMEHTOB: pa3inyaTh MOHATHS «TJ1aBHas noiarpynmna (A-rpymmna)» u
«mmobounas moarpynna (b-rpynma)», Manbsle U OOJbIIME TEPUOIBI, COOTHOCHTH
0003HaueHusl, KOTopble UMerTcsa B Tabnune «llepuoanueckas cucTeMa XUMHUECKUX
anemeHToB JI. 1. MenneneeBay ¢ 4HMCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsAn siapa, o0Iee 4YHCIO BIIEKTPOHOB U
pacrnpeneneHue Ux 1o 3JIEKTPOHHBIM CJI0sM);

*  KIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMHUYECKHE
peakuuu (10 YUCIy U COCTaBY YYAaCTBYIOUIMX B PEAKLMU BELIECTB, MO TEILIOBOMY

sbdexry);

*  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIACCOB, IOATBEpP)KJas  ONHUCAHME IMPUMEPAMH  MOJIEKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

¢ IIPOrHo3upoOBaATH CBOMCTBaA BC€IICCTB B 3aBUCHMMOCTH OT HMX Ka4C€CTBCHHOI'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX;

*  BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO JIeMEHTa TI0 (OpPMYJie COSIMHEHHSI, MACCOBYIO JTOJIO BEIIECTBA B
pacTBoOpe, MPOBOIUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIlnu;

* TPHUMEHSTh OCHOBHBIC ONEpAIMH MBICIUTEIFHON ACATEIbHOCTH — aHalW3 M CHHTES3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINI0, KIacCU(PUKAINIO, BHISBICHUE MPUYHMHHO-
CJICZICTBEHHBIX CBSI3€H — U M3YYCHUS CBOWCTB BEIISCTB W XUMHUYECKUX pPEaKIui,
CCTCCTBCHHO-HAYYHBIC METOJAbI ITIO3HAHUA — HaGHIOIICHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIIEHHBIH);

* CleoBaTh IMpaBMUJaM TIOJb30BAHUS XHUMHYECKOW TMOCyl0oil U 1abopaTOpHBIM
0o0OpyIOBaHUEM, a TaKXKe MpaBWIaM OOpAIlEeHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKLHUSMHU I10 BBIIIOJTHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB IO MOITYYEHHUIO U
COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C ONPEIEIEHHON MacCOBOU J0JIEH paCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U IIPOBOAMUTH XUMUYECKUE DKCIEPUMEHTHI II0 PACIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C IOMOIIBI0 UHANKATOPOB (JIAKMYC, (DeHOIPTATICHH, METUIIOPAHK U APYTHE).

K koHmy oOydeHust B 9 Kjacce mpeMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE IOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCST YMEHHUIA:



PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSATHA: XUMHUYECKHUU JJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IMPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, BaJICHTHOCTD,
AEKTPOOTPHUIATENILHOCTD, CTENEHb OKHMCIEHUS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TETUIOBOM 3(PEKT peakinu, MOJIb, MOJIAPHBINA 00BEM, PacTBOP, DIIEKTPOIHUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIUTUYECKAS TUCCOLMALIMS, PEaKIHMH HWOHHOTO OOMeHa,
KaTajau3aTop, XUMHYECKOe paBHOBecHe, oOpaTHMble U HEoOpaTHMble peakiuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ pPEaKUWH,  OKUCIHUTENb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTaHOBJIIEHUE, aJUIOTpONus, aM(OTEPHOCTh, XHMHUYECKas CBS3b
(koBaJIeHTHasi, MOHHAs, MeETaJUIMYEeCKas), KpUCTalIMdyeckass pemeérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeAesbHO JAOMyCTUMAs
koHuenrpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA U TPUMEHSATH 3TH
MOHSITHS MTPU OMUCAHUH BEILIECTB U UX MPEBPAICHHI;

UCIIOJIb30BaTh XUMHUECKYIO CHUMBOJHKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YpaBHEHU XUMHUUYECKUX PEAKIUN;

ONPEACNATh BAJCHTHOCTb U CTEIEHb OKUCICHUSA XUMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IPHUHAMIECKHOCTb BEIIECTB K OIPEACIEHHOMY
KJIacCy COEAMHEHHH 1Mo (opmynaM, BUJ XUMHUYECKOW CBSA3M (KOBaJICHTHAs, MOHHAs,
METaJIJINYECKasl) B HEOPraHWYEeCKUX COCAMHEHMSX, 3apsj HOHA M0 XUMHUYECKOU
dopmyre, xapakTep cpelasl B BOJAHBIX PACTBOpaX HEOPraHMYECKHX COEAMHEHHM, THII
KPUCTAJUIMYECKOM pEMIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich [lepuoguueckoro 3akona J[. MI. MenneneeBa u 1eMOHCTPUPOBATh
€ro TOHUMaHMe: ONKCHIBATh U XapaKTepu3oBaTh TabimuuHyio (Gopmy Ilepuoanueckoii
CUCTCMbl XUMHUYCCKUX DOJICMCHTOB: pa3jiMdaTb TMOHATUA «TJIaBHAd TIOATPYIIIIA
(Arpynma)» u «mmobounas moarpymma (b-rpynma)», manbie w OOJIBIIME TIEPHOJIBI,
COOTHOCUTDH 0603Ha‘-IeHI/I}I, KOTOPBIC UMCIOTCA B HGpHOI[H‘IeCKOﬁ TaG.HI/II_Ie, C YU CJIIOBBIMU
XapPaKTCPUCTHKAMH CTPOCHUA aTOMOB XHUMHYCCKUX 3JICMCHTOB (COCTaB " 3apsaq sapa,
o011ee YuCiIo 3JIEKTPOHOB M paclpeiesIeHUe UX 10 JIEKTPOHHBIM CJIOSM), OOBSICHATH
O6H_[I/Ie 3aKOHOMCPHOCTH B HU3MCHCHUU CBOICTB DJIEMEHTOB U HX COC,Z[I/IHGHI/Iﬁ B
npeJenax MajbIX MePUO0B U TNIABHBIX MOATPYII C YUETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMUUYECKHE 3JI€MEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE
peakuuu (10 YUCIy U COCTaBY YYAaCTBYIOUIMX B PEAKLUU BELIECTB, MO TEIIOBOMY
s dekTy, Mo H3MEHEHUIO CTETICHEW OKUCIICHUS XUMHUECKHUX dJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME MW CHENU(PUIECKHE XUMHUYECKHE CBONCTBA
NPOCTBHIX M CIIOKHBIX BEIIECTB, OJATBEPK/IAsi OMMCAHUE TPUMEPAMU MOJICKYJISIPHBIX H
VMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

COCTaBJIITh YPABHEHUS JICKTPOJIUTUUYECKON TUCCOLMAIMUA KUCIIOT, IIEJI0YEH U COJIeH,
MIOJIHBIC W COKpAIIEHHBIC YpaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIIUi,
nonTBepxc,uanme CYIlIeCTBOBaHI/Ie FGHCTH‘ICCKOﬁ CBs3HU MG)KI[y BCIICCTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA INOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THUX PeaKlnii;

MIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAaHUS XUMHUYECKUX MPEBPAIICHU B Pa3INYHBIX YCIOBHUSAX;



BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTIF0 XUMUYECKOTO AJIEMEHTa 1Mo (popMysie COeTUHEHUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKilny;

coONMoaTh MpaBWia TIOJB30BAHUS XUMHYECKOW TMOCYIOM ©  J1abOpaToOpHBIM
o0opysoBaHHEM, a TaKkKe MpaBuia OOpallleHHs C BEHIECTBAMH B COOTBETCTBHH C
HWHCTPYKIUAMMU I10 BBIITOJTHCHHUIO na6opaTopHHx XUMHUYCCKUX OIIBITOB IO MOJTYYCHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKHCIIOTO Tasa);

NPOBOJIUTH PEAKLUH, OATBEPIKIAIOIINE KAaUeCTBEHHBIH COCTaB Pa3IUYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM INYTEM XJIOPHA-, OpOMHI-, MOAUA-, KapOoHat-, Qocdat-,
CHJIIMKAT-, Cyiab(ar-, THAPOKCHI-WOHBI, KAaTHOHBI aMMOHHS W HWOHBI H3y4EHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEpALMM MBICIUTEIIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IIeHrne, CHCTEeMaTH3allMi0, BBISABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — I HW3YyYEHUS  CBOMCTB  BEIIECTB M XMMUYECKUX  PEaKLHM,
€CTECTBEHHOHAYYHBIC METO bl MIO3HAHUS — HAOIOICHNEe, U3MEPEHUE, MOICTUPOBAHUE,
AKCTICPUMEHT (PeabHBIA U MBICTICHHBIN).



TEMATHYECKOE INTAHUPOBAHHE

8 KUIACC
KosaunuecTBo yacos
Ne HaumenoBaHme pa3iesioB U " JuieKTpOHHBIe (LU poBbIE)
OHTPOJIbHbIE [MpakTHyeckune
n/n TEM NpOrpaMmMbl P P o0pa3oBaTe/ibHbIE PecypChl
Bcero padoThI padoThI
Pa3ne a1 1. IleppoHavyajbHble XUMHYECK e MOHATHS
XuMust — BaxkHas 00J1acTh
. €CTECTBO3HAHUS U 6 5 bubmuorexa [{OK
: IPAKTUYECKON AESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BEKa
1o BemecTBa 1 xuMudeckue . . Bubnuoreka [IOK
' peakiuu > https://m.edsoo.ru/7f41837¢
Hroro mno pasneny 21

Pa3ne a1 2. Baxkneiimme npeacraBuTesn

HEOPraHu4eCkK UXx BeIIECCTB

Bosnyx. Kucnopoa. [lonsarue bu6mmoreka [IOK

2.1 00 okcuaax 6 https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonstue o kucinorax bu6mmoreka [IOK

22 U COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Bona. PactBopsr. [Tonsitue 06 bubmuorexa [JOK

23 OCHOBAHMAX 3 I I https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI bu6mmoreka [IOK

2.4 11 1 1

HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

https://m.edsoo.ru/7f41837¢




Hroro no pasneny 30

Paznen 3. llepnoanyeckuii 3axkoH u llepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHTEIbHBIE pPe€aKuuu

[leproanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7

XUMHYECKHX 3aeMeHToB /1. H.
MenneneeBa. CtpoeHue aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHYECKaAs CBA3b.
32 OKuCIUTENbHO- 8 1

BOCCTAHOBUTCIIBHBIC PEAKIITUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
toro o paszerny 15 https://m.edsoo.ru/7f41837¢
Bubnuoreka [IOK
Pe3epBHOE Bpems 2

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 68 4




9 KJIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB U TeM (undpossie)
New/n | mporpammsi KoHTpoJsibHBI IIpakTHyeckue | oOpa3zoBaTe/IbHbIE
Bceero e paboThbI padoThI pecypcel
Pa3znen 1. BeniecTBO U XMMHUYECKHE PeaKIIUU
- 5 . bubmuoreka [JOK
1.1 OBTOPCHHUE H YIIIYDICHHE SHATHIH 5 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3JIeioB Kypca 8 Kiacca 36
o but6mmoreka [JOK
12 CHOBHuI)Ie 3aKOHOMEPHOCTH XUMHUYECKUX 4 https:/m.edsoo.ru/7f4 126
peakiuit
36
5 bubmuoreka [JOK
13 JEKTPOJIUTUYECKAS JTUCCOITUAITHS. 2 1 1 https:/m.edsoo.ru/7f4 126
XHUMHUYECKUE PEAKIIUN B PACTBOPAX 36
Hroro no pasneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
6 bubmuoreka [IOK
21 OO01mas XxapakTepuCcTHKa XUMUIECKUX 4 i https://m.edsoo.ru/7f4126
aneMeHToB VIIA-rpynmsl. ["anorenst 36
OO01mas XxapakTepucTHKa XUMUIECKUX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a6

COEIUHEHUS

36




OO61mas xapakTepuUCTHKa XUMUYECKUX

but6mmoreka [JOK

23 anemMeHToB VA-rpynmsl. A3ot, hpochop u ux 7 https://m.edsoo.ru/7f41a6
COeIUHEHUS 36
OO0mas XxapakKTepuCcTUKa XUMHIECKUX bubmuoreka [JOK
2.4 aneMmeHToB [VA-rpynmsl. Yrieposa u 8 https://m.edsoo.ru/7f41a6
KPEMHHUH ¥ UX COCTUHECHUS 36
Hroro no pazgeny 25
Pazpnen 3. MeTaibl U MX COeIUHEHUS
but6mmoreka [JOK
3.1 OO01mmue cBoicTBa METAILIOB 4 https://m.edsoo.ru/7f41a6
36
bubnunoreka LIOK
3.2 BaxHelile MeTaulbl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a6
36
Htoro no pasneny 20
Paznen 4. Xumus U OKpysKamomas cpeaa
but6mmoreka [JOK
4.1 BeniecTBa U MaTrepHalsl B )KU3HH YEJI0BEKa 3 https://m.edsoo.ru/7f41a6
36
Uroro no pazueny 3




but6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBHLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 7
IMOYPOUYHOE INIVIAHUPOBAHUME
8 KJIACC
KoimnuecTBo yacos DJIEeKTPOHHBIE
Ne Hara uudposbie
/i Tema ypoxka Kontpoabnbie | Ipakruueckue | MWYICHM | o5ha308aTennnbie
Bcero | paGorsl padoThI i pecypenl
butmmoreka [JOK
[Ipenmer xumuu. Ponb XuMuu B KU3HU 1 | Henens https://m.edsoo.ru/ff0d2 1
yenoBeka. Telra u BemecTna 0c
1 menmens bubnunoreka LIOK
[ToHsTHE O METOAAX MTO3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d22
Te
[Ipaxktuueckas padora Ne 1 «IIpaBuna 2 Henensd
.. bubnunoreka LIOK
paboTel B TabOpaTopuu U MPUEMBI
1 https://m.edsoo.ru/ff0d23
oOpaiteHus ¢ 1adopaTOpHBIM p
000pyIOBaHUEMY g
2 "Henenasd but6mmoreka [JOK
YucTtele BemiecTBa U cMecH. Crioco0bl | https://m.edsoo.ru/ff0d26

pas3aenenus cMecen

ca




[IpaxTuyeckas padora Ne 2 3 Henend Bubmuorexa [JOK
5 «Paznenenue cmeceil (Ha nmpumepe https://m.edsoo.ru/ff0d28
OUYNCTKU ITOBApPEHHOM COJIN)» c8
[TpakTrueckas padota No 2 3 Henmens bubmuoreka [JOK
6 «Paznenenue cMmeceit (Ha mpumepe https://m.edsoo.ru/ff0d28
OYMCTKHU TTOBAPCHHOU COJIH )» c8
4 Henens bubnunoreka LIOK
7 ATOMBI H MOTICKYJIEI https://m.edsoo.ru/ff0d2a
6¢c
X 3 4 genens but6mmoreka [JOK
g UMHYECKUE PIIEMEHTHI. 3HAKU hitps-//m.edsoo.rw/f0d2b
(CIMBOJTBI) XUMHUYECKUX JIEMEHTOB o8
5 Henmens but6mmoreka [JOK
9 TTpocThie U CIIOXKHbIE BENIECTBA https://m.edsoo.ru/ff0d2a
6¢c
5 Henmens but6mmoreka [JOK
10 ATOMHO-MOJIEKYJISIPHOE YIEHHE https://m.edsoo.ru/ff0d2d
50
3aK0H MOCTOSIHCTBA COCTaBa BEILIECTB. 6 Henens but6mmoreka [JOK
11 Xumuueckass ¢dopmyrna. BaneHTHOCTH https://m.edsoo.ru/ff0d2e
aTOMOB XMMHYECKHX 3JIEMCHTOB ae
0 6 Henens bubnmnoreka [JOK
1 THOCHUTENbHASI aTOMHAs Macca. https://m.edsoo.ru/ff0d32

OtHOcHUTEIbHAS MOJICKYJISIpHAad Macca

3c




7 Henenst bubmuoreka [IOK
13 MaccoBas goist XUMHYECKOT O https://m.edsoo.ru/ff0d35
3JIEMEHTa B COCTMHCHHUH 0c
7 Henens but6mmoreka [JOK
14 KomnuectBo BEIIECTBA. Monb. https://m.edsoo.ru/ff0ds2
Momnsipnasa macca
30
8 Hexenst bubmuoreka [IOK
15 ®dusznvecKue 1 XUMHUYCCKUE SBIICHUS. https:/m.edsoo.ru/f0d37
XuMuyecKas peakuus fa
8 Hexenst bubmuoreka [JOK
16 Hpusnai yCHOBMU fpotekatuA https://m.edsoo.ru/ff0d3a
XUMHUYECKHUX PEaKIIHiA 16
9 Henmens but6mmoreka [JOK
17 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. https:/m.edsoo.ru/fR0d3b
XUMUYECKUE YPaBHEHUS 38
Brraucnenns kojimdecTBa, MacChl 9 genens but6mmoreka [JOK
18 BEIIIECTBA 110 YPABHEHHUSIM XUMHUYECKUX https://m.edsoo.ru/ff0d57
peaxuuii 08
Knaccudukanuss XMMHUYECKHX PeaKIIHid 10 venenst | bubnuorexa [JOK
19 (coemuHEHUsI, Pa3I0KEHHS, https://m.edsoo.ru/ff0d3f
3aMeleHus1, 0OMeHa) 34
M. B. JlomoHOCOB — 10 Henens bubnunoreka LIOK
20 yuéHsliiaHnuknoneauct. O6o01eHNe 1 https://m.edsoo.ru/ff0d40
cucTeEMAaTHU3aIus 3HaHNUI c4




11 Henens bubnunoreka LIOK
)1 Kontponbnas padota Nel o teme https:/m.edsoo.ru/f0d42
«BemecTBa 1 XUMUYECKHE PEAKITUNY 90
Bo3nyx — cmech razos. Cocras 11 genensa but6mmoreka [JOK
22 Bo3yxa. Kucimopom — aneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiecTBo. O30H 8e
dusznyeckue U XMMUUECKHUE CBOMCTBA 12 Henens bubnunoreka LIOK
23 KUCIIOpo/ia (peaKkIuy OKUCIICHUS, https://m.edsoo.ru/ff0d46
ropenue). [Torstue 06 oxcumax 14
CriocoOsI MOJTy4eHUs KHCIIOpOoia B 12 nvenenst | bubnmorexa [JOK
24 71a00paTOpPUX ¥ POMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d49
ITpyuMeHEHHE KMCI0POa 7a
TennoBoii 3 pexT xumuueckon 13 nenens
but6mmoreka [JOK
pEaxIyu, IOHSATHE O
25 https://m.edsoo.ru/ff0d47
TEPMOXUMHUYECKOM YPAaBHEHHH, K30- U 90
IH/IOTEPMHUUECKUX PEAKIIHIX T
TormmBo (HedTh, Yroiab U METaH). 13 wenenst | bubmuoreka [JOK
26 3arpsizHeHue BO3/1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c
MpEeI0TBPAIEHUS 4a
[IpakTuyeckas padota Ne 3 o reme 14 nenenss | bubnuorexa [IOK
27 «[lomyuenue u cobnpanue KUCIOPOAA, https://m.edsoo.ru/ff0d4a
M3yYEHHE €r0 CBOMCTBY e2
14 Henens but6mmoreka [JOK
28 Bozopox — onement # npoctoe https://m.edsoo.ru/ff0d4d

BellecTBo. HaxoxneHnue B npupojae

do




. 15 nenens bubnunoreka LIOK
29 dusnueckue ¥ XUMHIECKHE CBOICTBA https://m.edsoo.ru/f0d4d
Bojsopoza. [Ipumenenne Bogopoaa do
15 Henens but6mmoreka [JOK
30 [ToHATHE O KUCIOTAX U COMAX https://m.edsoo.ru/ff0d50
d2
16 Henens bubnunoreka LIOK
31 CriocoOblI moJTyueHus BOAOPOa B https://m.edsoo.ru/f0d4d
naboparopuu
do
[IpaxTuyeckas padota Ne 4 o reme 16 nenenst | bubnuorexa [IOK
32 «[lomyuenue u cobnpanue Bo0poa, https://m.edsoo.ru/ff0d4f
U3Yy4EHHUE €r0 CBOMCTB) 42
. . 17 nenena | bubnuoreka IIOK
13 MousipabIii 00bEM ra3oB. 3aK0OH https:/m.edsoo.ru/fR0d54
ABoraapo 7
PAS
Borancnenns o0bEMa, KoJIMuecTBa 17 Henens but6mmoreka [JOK
34 BEIIECTBA ra3a Mo ero U3BeCTHOMY https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA I 00BEMY a0
Brrunciienus 00EMOB ra3oB 110 18 Henens bubnunoreka LIOK
35 YPaBHEHHIO peakllii Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d57
00BEMHBIX OTHOLIEHHI ra30B 08
. 18 Hengens bubnunoreka LIOK
36 dusnuecKue 1 XUMHIECKHE CBOICTBA https://m.edso0o.ru/f0d58

BOJIBI

7a




. 19 Henensa but6mmoreka [JOK
37 CocraB ocuoBauunii. ITousitue 00 https://m.edsoo.ru/ff0d59
WHANKATOpaxX
c2
Bona kak pactBoputens. HacbieHnubie 19 genena but6mmoreka [JOK
38 Y HEHACBIIIIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b
MaccoBas 1071 BeIecTBa B pacTBOpe 40
[TpakTrueckas padota Ne 5 o Teme 20 "Hepens
but6mmoreka [IOK
«IIpuroroBieHue pacTBOPOB ¢
39 .. . . . https://m.edsoo.ru/ff0d5e
onpeeIEHHON MacCOBOM JTOJIeH "
pacTBOPEHHOTO BEILIECTBAY o4
K 5 Ned 20 genens but6mmoreka [JOK
40 OHTPOTIbHAA pAOOTA 22 TIO TEME https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
21 menmens bubnunoreka LIOK
A1 Oxkcupsl: cocTaB, KiacCu(UKAIIHS, https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa 4
4e
[Tonydyenune u XuMHUYECKHE CBOMCTBA 21 wenens but6mmoreka [IOK
42 KHCIJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX https://m.edsoo.ru/ff0d66
OKCHIOB 4e
- 22 "enes but6mmoreka [JOK
13 OcHoBaHusI: cOCTaB, K1accudukams, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
. 22 Henens bubnunoreka LIOK
44 [ToydeHre u XUMHUYECKUE CBOMCTBA https:/m.edsoo.ru/f0d67

OCHOBaHUH

ca




K 23 menmens bubnunoreka LIOK
45 UCIIOTBI: COCTaB, KJIacCU(UKAIIHS, https:/m.edsoo.ru/ff0dfee
HOMEHKJIaTypa )
- . 23 wenens | bubmnoreka [JOK
46 OJTy4eHHE U XUMUYICCKUE CBOMCTBA https://m.edsoo.ru/fl0dfee
KHCIIOT
2
Conu (cpenHue): HOMEHKIIATypa, 24 menens | bubmuoreka [JOK
47 CIIOCOOBI TIOJYYCHUS, XHMUYECCKHE https://m.edsoo.ru/00ad94
cBOIiCcTBa 74
[Tpaktuueckas padota Ne 6. Pemenue 24 "enens
but6mmoreka [JOK
9KCIIEPUMEHTAIILHBIX 337124 10 TeMe
48 https://m.edsoo.ru/00ad9b
«OCHOBHBIE KJIACCHI HEOPTaHMYECKHX ;
COECIUHEHUN ) £
25 uenens bubnunoreka LIOK
49 I'eneTnueckas CBSA3b MEXKIY KilacCaMi https:/m.edsoo.ru/00ad9a
HEOPraHUYECKUX COCIUHEHUN 50
25 uenens bubnunoreka LIOK
50 OO000IIeHNE U CHCTeMAaTH3alns 3HAHUH https://m.edsoo.ru/00ad9¢c
b2
Kontponbnas padota Ne3 no teme 26 venens | bubmuorteka [IOK
51 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9e
coequHeHun" la
[lepBble MOMBITKH KiIacCH(PUKALIUN 26 nenenss | bubnmorexa LIOK
52 XHMUYECKHX dJIEMEHTOB. [loHsATHE O https://m.edsoo.ru/00ad9f
Ipynmax CXOJHBIX 3JICMCHTOB fa




Ilepuoanueckuii 3aKOH U 27 uenens bubnunoreka LIOK
53 Tleproanueckas cHCTEMa XUMHIECKHIX https://m.edsoo.ru/00adas
snementoB JI. . Menneneesa 2¢c
27 "wenens but6mmoreka [JOK
54 [Tepro b1, TPYIIIBI, TIOATPYIIIHI https://m.edsoo.ru/00adas
2c
28 Henens bubnunoreka LIOK
55 Ctpoenne aroMoB. CocTaB aTOMHBIX https://m.edsoo.rw/00ada3
sanep. N3oTomsl
42
CtpoeHue AIeKTPOHHBIX 000JI0UEK 28 menens | bubmuoreka [JOK
56 aTOMOB 3JIeMeHTOB [lepronnyeckoit https://m.edsoo.ru/00ada6
cuctemsl J[. 1. MenpeneeBa bec
XapakTeprucTHKa XUMUYECKOTO 29 uenens
bubnunoreka LIOK
3JIEMEHTA 1O €ro MOJIOKEHHUIO B
57 . https://m.edsoo.ru/00ada8
ITepuoanueckoii cucreme /1. U.
24
Meunpgeneena
3nauenue [lepuoguueckoro 3akoHa ajs 29 uenens
bubnunoreka LIOK
pa3BuTus Hayku U npaktuku. J. W.
58 M .. https://m.edsoo.ru/00ada9
eHjieTieeB — Y4EHBIN, MeIaror u .
rpaXKIaHUH oe
30 "Henens bubnunoreka LIOK
59 DIEKTPOOTPHUIIATSIIBHOCTh ATOMOB https://m.edso0o.ru/00adaa

XUMHUYCCKHUX 3JICMCHTOB

b8




30 wenenst | bubmmorexa [IOK
60 HNoHHasg XuMH4YecKas CBA3b https://m.edsoo.ru/00adac
34
KoBanenTHast nossipHas XMMHUYECKas 31 megens | bubnmorexka [IOK
61 CBSI3b https://m.edsoo.ru/00adaa
b8
31 "wenens but6mmoreka [JOK
& KoBajieHTHas HenosIpHas XUMUIecKast https:/m.edsoo.ru/00adaa
CBS3b
b9
32 "Henens but6mmoreka [JOK
63 CreneHb OKACIEHUS https://m.edsoo.ru/00adae
28
32 "Henens but6mmoreka [JOK
64 OKHCITUTEIBHO-BOCCTAHOBUTEILHEIE https:/m.edsoo.ru/00adb0
peaxuu
76
33 Henens but6mmoreka [JOK
65 OKUCIUTENN ¥ BOCCTAHOBUTEIH https://m.edsoo.ru/00adb0
76
KontponsHas pabota Ne4 o reme 33 megens | bubmmorexka [IOK
66 «Ctpoenue atoMa. XUMUYECKasi CBSA3b» https://m.edsoo.ru/00adb4
86
. 34 menens | bubmuoteka [JOK
67 Peseperzlit ypok. O6obwmenne u https://m.edsoo.ru/00adb3

CUCTeMaTH3aIus 3HaHUN

3c




. 34 menens | bubmuoteka [JOK
68 Pe3sepBHBIA ypOK. 060611161{146 " 1 https://m.edsoo.ru/00ad9c
cHCTeMaTU3alIMs 3HAHUI b2
OBIIEE KOJIMYECTBO YACOB I10
[IPOTPAMME 68 4 4
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne Hara uudposbie
i Tema ypoxa Kontpoabnbie | TMpakrtuueckue | MYICHH 1 5ha308aTenbHbIE
Bcero padoTsI paGoTsI i pecypcenl
[lepuoauueckuii 3aK0H. 1 Henena
n but6mmoreka [JOK
epHoaNYecKasi CUCTeEMa
1 1 https://m.edsoo.ru/00adb5
XUMHYECKHX 3jaeMeHToB /1. H.
9¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH 1 Henensa but6mmoreka [JOK
2 CBOMCTB XUMHYECKUX DIIEMEHTOB 1 https://m.edsoo.ru/00adb6
HEePBBIX TPEX NEPUOJIOB b6
2 Henens but6mmoreka [JOK
3 Knaccuukaums 1 HOMEHKIATypa 1 https://m.edsoo.ru/00adb7
HEOPTaHMYECKUX BEIICCTB 2
. 2 Henend bubnunoreka LIOK
4 Buabl XMMUYECKOHN CBS3U U THIIBI 1 https://m.edsoo.ru/00adba

KPUCTAJUIMYECKUX PELIETOK

c6




KontponsHas pabora Nel o treme 3 Hepens
5 «[loBTOpEeHue u yriayoneHue 3HaHUH
OCHOBHBIX pa3zeyioB Kypca 8 kiacca»
K 3 Henens but6mmoreka [JOK
6 HaCCHinKaHM XAMHICCKHIX https://m.edsoo.ru/00adbc
peaKkIuii o pa3InYHBIM NMPHU3HAKAM b0
[ToHsITHE O CKOPOCTH XUMUYECKOM 4 yenens butmmoreka [JOK
7 peaknuu. [ToHATHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe
TeTEPOTEHHBIX PEAKIIHIX 9a
[ToHsTHE O XUMUYECKOM PAaBHOBECHH. 4 yenens
@ but6mmoreka [JOK
aKTOPBI, BIUSIOIINE HA CKOPOCTh
8 o https://m.edsoo.ru/00adc2
XUMUYECKON PEaKIIUU 1 TTOJIOKEHUE 9
XUMHUYECKOTO PAaBHOBECHSI s¢
o 5 Henmens but6mmoreka [JOK
9 KUCJIUTEIEHO-BOCCTAHOBUTEIILHBIE https:/m.edsoo.ru/00adca
peakiuu de
Teopust 37IEKTPOIUTUYECKON 5 Henena but6mmoreka [JOK
10 nuccormanuu. CUIIbHBIE U clIa0bIe https://m.edsoo.ru/00adcd
DJIEKTPOJIUTHI 68
6 Henmens but6mmoreka [JOK
11 WoHHble ypaBHEHUS peaKInii https://m.edsoo.ru/00add4
48
XUMHYECKHUE CBOMCTBA KUCJIOT U 6 Henena but6mmoreka [JOK
12 OCHOBaHHWH B CBETE MPEACTABICHUI https://m.edsoo.ru/00add5

00 2JIEKTPOIUTUUECKON JUCCOIHAIIIHT

dg




XHUMHUYECKHE CBOMCTBA COJICH B CBETE 7 HexeIst bubnunoreka LIOK
13 npecTaBiIeHu 00 https://m.edsoo.ru/00add8
AIIEKTPOIUTUIECKON JUCCOIIUAIIUT b2
7 Henmens but6mmoreka [JOK
14 [ToHsTHE O TUAPOIU3E COTIEH https://m.edsoo.ru/00add9
d4
8 Hexenst bubmuoreka [IOK
15 0606%[61{% H CHCTeMATH3AINA https://m.edsoo.ru/00addd
3HaHUH
12
[TpakTuueckas padora No 1. 8 Henens bubnmnoreka [JOK
16 «PelIenne SKCepUMEHTAIbHEIX https://m.edsoo.ru/00addb
3a7a9» fa
KonrtponsHas pabora Ne2 o reme 9 Henens bu6nuoreka [IOK
17 «DeKTpONUTHYeCKas JUCCOIMAIINSL. https://m.edsoo.ru/00adde
XUMHUECKUE PEAKITH B PACTBOPAX)» 0
OO0m1as XxapaKTepuCTHKa rajJoreHOB. 9 Henens bubmuoreka [JOK
18 XHWMHUYECKHE CBOMCTBA HA TIPUMEPE https://m.edsoo.ru/00addf
XJIopa e2
Xnoposogopoa. CoJisiHast KUCTIOTA, 10 nenens bu6nuoreka [JOK
19 XUMHUYECKHE CBONCTBA, MOYYCHUE, https://m.edsoo.ru/00adel
MpUMEHEHNE 04
[IpaxkTuyeckas padota Ne 2 o reme 10 Henens Bubmuorexa [JOK
20 «Ilony4yenue coNsTHON KUCIIOTHI, https://m.edsoo.ru/00ade3
48

U3yUYEHHE €€ CBOMCTBY»




Brruucnenus no ypaBHEHUIM 11 nenens Bubmuorexa [JOK
21 XUMUYECKHUX PEaKLU, €CIU OJIUH U3 https://m.edsoo.ru/00ade4
peareHToB J1aH B U30bITKe 88
06 11 Henens but6mmoreka [JOK
22 Had XapakTepUCTHIa SJICMEHTOB https://m.edsoo.ru/00ade6
VIA-rpynmst 4
4a
ANnoTponHbie MOAU(PUKALINN CEPBI. 12 nenens
.. . bubnunoreka LIOK
Haxoxnenne cepbl u €€ coeTMHEHUN
23 . https://m.edsoo.ru/00ade6
B IIpUpPOJIe. XUMHUYECKHE CBOMCTBA 4
cepol =t
c 12 Henens bubnunoreka LIOK
24 CPOBOZIOPOA, CTPOCHNE, . https://m.edsoo.ru/00ade8
dusznyecKkrue 1 XUMHUIECKIE CBOHCTBA 02
Oxcunpl cepol. CepHas KUCIIOTA, 13 Henensa but6mmoreka [JOK
25 ¢u3nueckre 1 XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea
MPUMEHEHUE 28
XUMUYECKUE PEAKIUU, JIeKaAIUE B 13 Henena
OCHOBE TIPOMBINIJICHHOTO CII0c00a
N bubmuoreka [JOK
MOJTYYEHUSI CEPHOIN KUCITOTHI.
26 X https://m.edsoo.ru/00adec
UMUYECKOE 3arpsi3HEHUE g
OKPYKaroIIE Cpeibl COEAUHEHUSIMHU ea
CephI
B . 14 Henensa but6mmoreka [JOK
7 BIYKMCIICHUE MAaCCOBOI JOJIM BBIXO/a https://m.edsoo.ru/00adec

IPOAYKTA PEAKIUU

8a




OO01mas XxapakTepuCTHKa dJIEMEHTOB 14 nenens
bubnunoreka LIOK
VA-rpynmnsl. A30T, paclipocTpaHEHHE
28 https://m.edsoo.ru/00adee
B Tipupoje, GpU3nIecKue 1 p
XHMHYECKHUE CBOMCTBA a
AMMHak, ero puznIecKue u 15 Henens but6mmoreka [JOK
29 XUMHUYECKHE CBOMCTBA, MMOTYYCHHE U https://m.edsoo.ru/00adf0
pUMEHEHHE 04
[TpakTuueckas padota Ne 3 o Teme 15 nenens bubmuoreka [JOK
30 «[Tomy4yeHre aMMHaKa, U3y4eHHE ero https://m.edsoo.ru/00adf1
CBOMCTB» 80
A ) 16 Henens bu6nuoreka [IOK
31 30THAS KI/ICJ‘IOT%, e¢ puznueckue n https://m.eds0o.ru/00adf3
XUMUYECKHE CBOHCTBA
06
Hcnonp30BaHre HUTPATOB U COJEH 16 Henena
aMMOHWUS B KQUECTBE MUHEPATBHBIX Bu6mmorexa [{OK
32 ynoOpeHuit. XumMu4eckoe https://m.edsoo.ru/00adf5
3arpsi3HEHUE OKPYKAIOMIEH CpeIbI 18
COCIMHEHUSIMU a30Ta
33 ®docdop. Oxcua pochopa (V) u 17 nenens bubmuoreka [JOK
dbocdopnas kuciaora, puznyeckue u https://m.edsoo.ru/00adf6
XUMHUYECKHE CBONCTBA, MOJyYEHUE 8a
Hcnonb3oBanue pocdatos B 17 nenens
5 bubnunoreka LIOK
Ka4eCcTBE MHHEPAITBHBIX YIOOPCHUH.
34 https://m.edsoo.ru/00adfc

3arpsi3HeHUE MPUPOAHOMN Cpeibl
dbocdaramu

20




Yraepon, pacpoCcTpaHEHHE B 18 nenens bu6nuoreka [JOK
35 npupoze, Gu3nYecKkre U XUMHUECKUEe https://m.edsoo.ru/00adfd
cBOIicTBa 9¢
Oxcunpl yrirepoaa, ux GU3HIECKHE U 18 Henensa
yHIEp N d but6mmoreka [JOK
XUMHUYECKHE CBOMCTBA.
36 5 https://m.edsoo.ru/00adfe
KOJIOTUYECKHE TPOOIIeMBbI,
be
CBsI3aHHBIE ¢ OKcuaoM yriaepoja (IV)
19 Henens but6mmoreka [JOK
37 VroapHasg KUCIOTA U €€ COH https://m.edsoo.ru/00ae00
6¢
[IpakTuyeckas padota Ne 4 o reme 19 nenens
[T bubmuoreka [JOK
OJTy4eHUE YTIIEKUCIIOTO ra3a.
38 K https://m.edsoo.ru/00ae02
a4eCTBEHHAs peakius Ha
KapOOHATHOH" Te
[TepBoHavabHBIC TOHATHS 00 20 genens bubnunoreka LIOK
39 OpraHMYECKUX BEILIECTBAX KAK O https://m.edsoo.ru/00ae05
COEMHEHUSX YIIepo1a 4e
20 genens butmmoreka [JOK
40 Kpemuuii u ero coeguHeHus https://m.edsoo.ru/00ae08
Oa
[Tpaxtuueckas padota Ne 5. Pemmenue 21 nenens bubmuoreka [JOK
41 HKCIIEPUMEHTANIbHBIX 3a7a4 110 TEME https://m.edsoo.ru/00ae0b
«Baxaennne HeMeTaJlIbl i UX 2

COCAUHECHUA»




KontponsHas pabora Ne3 o reme 21 nenens Bubmuorexa [JOK
42 «BakHelme HeMeTaaIbl 1 UX https://m.edsoo.ru/00ae0e
COCIVHEHUS 18
OO0m1as XxapakKTepuCcTUKa XUMHUIECKUX 22 "Hepens
3JIEMEHTOB — METAJLJIOB.
MeTtannnueckas cBSI3b U Brbmrorexa LHOK
43 https://m.edsoo.ru/00ael0
METAJITNYECKast KPUCTAIINYEeCKast
pemérka. Pu3nvyecKue CBOMCTBA e
METAJII0B
XUMHYECKHE CBOMCTBAa METAJIJIOB. 22 uenensd but6mmoreka [JOK
44 DIEKTPOXUMHUUYECKUN PSITT https://m.edsoo.ru/00ael 1
HaNpPsUKEHUN METAIIOB 56
OO6mme cnocoObI MOTYyYEHUS 23 "Henens
MeTtaroB. CraBel. Berancienns mo Bu6nuoreka [IOK
45 YPaBHEHUAM XUMHYECKUX PEAKLIUI, https://m.edsoo.ru/00ael 1
€CJIM OJIUH U3 PEareHTOB COACPKUT 56
npUMecH
23 "Henens but6mmoreka [JOK
46 T[ToHATHE 0 KOPPO3HUH METAILIOB https://m.edsoo.ru/00ae12
78
24 nenens bubnunoreka LIOK
47 [lenoyHbBIe METAILIbI https://m.edsoo.ru/00ael14
b2
24 nenens bubnunoreka LIOK
48 OKCHIBI M THAPOKCHIbL HATPHS 1 https://m.edsoo.ru/00ael4

Kajaus

b2




25 uenens bubnunoreka LIOK
49 HlenoqumeMeanUHe METaJLIBL — https://m.edsoo.ru/00ael5
KaJILLMHM ¥ MarHui
e8
25 "wenens but6mmoreka [JOK
50 BaxHeiiye coelMHEHUs Kalblus https://m.edsoo.ru/00ael5
e8
O00011eHNEe U CUCTEMATU3ALMS 26 "Henens
o1 3HAHUHI
. . 26 Henens bubnuorexa [IOK
5 JKécTkocTh BOJIBI M CLIOCOOEI €8 https:/m.edsoo.ru/00ael 8
yCTpaHEHUS 36
[TpaxTrueckas padota Ne 6 o Teme 27 nenens bubmuoreka [JOK
53 "YKEcTKOCTh BOIBI M METOMBI €6 https://m.edsoo.ru/00aela
ycTpaneHus" [
27 nenens bubnunoreka LIOK
54 ATIOMUHIE https://m.edsoo.ru/00aelc
64
. 28 Henmens bubnunoreka LIOK
55 AmMdoTepHbIe CBOHCTBA OKCUIA U https://m.edsoo.ru/00aelc
THJIPOKCHUIA 64
28 Henens but6mmoreka [JOK
56 XKeneszo https://m.edsoo.ru/00aeld

86




o 29 Henens bubnunoreka LIOK
KCHUJIbI, THIPOKCHIBI M COJIU Keje3a
57 AIBY, THIP a1 https://m.edsoo.ru/00ae35
(IT) u xxene3a (III)
eb
53 O0001IeHNEe U CHCTEMATH3AINS 29 uenens
3HAHUMN
[IpakTuyeckas padora Ne 7. Perenue 30 Henens
bubnunoreka LIOK
IKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME
59 . https://m.edsoo.ru/00ae3d
«Baxxknenne MeTaibl U1 UX g
COEIMHEHNS €
Boluncnenus no ypaBHEHUAM 30 Henens
XUMHUYECKHUX PEAKIINii, eCITH OJNH U3
but6mmoreka [JOK
pPEareHTOB JIaH B U30BITKE MU
60 https://m.edsoo.ru/00ael7
COJICP)KUT PpUMeECH. Beraucienus 50
MacCCOBOH JIOJTH BBIXOJIa MIPOTYKTa =
peaxuu
61 O0001IeHrE U CHCTEMATH3AINS 31 "Hemens
3HAHUMN
KontponpHas padora Ne4 o reme 31 nenens
62 «Baxknene MeTaibl ¥ UX
COEIMHEHNS
B 32 "Henens bubnunoreka LIOK
63 cluectsa 1 MaTepHalibt B https://m.edsoo.ru/00ae3f

MOBCEIHEBHON XKU3HU YEI0BEKA

50




32 "Henens bubnunoreka LIOK
64 XI/IMI/I‘{eCKOGU3an513HeHI/Ie 1 https://m.edsoo.ru/00ae42
OKPYKAIOIIEeH CpeIbl 70
33 »Henens but6mmoreka [JOK
65 Porb XAMHF B PEIICHHY 1 https://m.edsoo.ru/00ae42
9KOJIOTUYECKHX MTPoOIIeM 70
. 33 »Henens butmmoreka [JOK
66 Pe3sepBHBIA ypOK. 06061116}1“6 " 1 https://m.edsoo.ru/00ae0d
cHCTeMaTU3alMs 3HAHWI 0a
. S0 34 genens but6mmoreka [JOK
67 Peseparrri ypox. 060 fleHHe " 1 https://m.edsoo.ru/00adb3
cHCTeMaTU3alMs 3HAHWI 3
. 34 nepnens bubnmoreka [JOK
68 Pe3epBHEIA ypok. 0606111%“6 " 1 https://m.edsoo.ru/00ad9c
cHUCTeEMaTU3alMs 3HAHWI b2
OBHIEE KOJIMYECTBO YACOB I1O 63

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

. Xumums, 8 kmace/ I'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A., AxumoHepHOE
o011ecTBo

«M3marenscTBO «lIpocBemenune»

. Xumus, 9 kmace/ I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A., AxkumoHepHOe

obmmectBo «M3narenscTBo «IIpocBerieHne»

METOANYECKHUE MATEPHUAJIBI AJ151 YUYUTEJISA
1) MeTtoaudeckoe mocodue. Xumus. 8-9 kiaccel 0a30BbIi ypoBeHb (2022 1.)

2) Meroanueckoe mocodwue. [IpernogaBanue eCTECTBEHHO-HAYYHBIX MPEIMETOB B
YCIIOBHSIX OOHOBJICHHS COJIEp KaHus o01ero oopazoBanus. 5-9 knaccer (2021 r.) 3)
MeTtoauueckue peKOMEeHAaluy 0 OpraHU3aluu NpUoOIIeHU 00yJyaronxcs
0011eo0pa3oBaTeIbHbIX OPTaHU3alMNi K TPAAULMOHHBIM POCCUICKUM IIEHHOCTSIM B XOJI€

YPOUYHOU JEATEIBHOCTH.

4) Meroaudeckue pEeKOMEHJAMK [0 OpraHU3alMk JOMAaIlHed y4eOHOW paboThI

oOydJaroruxcst o01eo0pa3oBaTeIbHBIX OPTaHU3aAIUH

5) Mertoauueckue PEKOMEH ALK o OpraHu3aIu y4ueOHOU MPOEKTHO-

HCCHCHOB&TGHBCKOﬁ JCATCIIBHOCTH B 06p330BaTeHBHBIX opraHu3anusax

6) [Tonoxenue o eAMHBIX TPEOOBAHUAX K YCTHOM M MUCHMEHHOM peuu 00y4aronuxcs

7) [TonoxxeHnue o mopsiAKe BEACHUS TETPAICH MO MpeaMeTaM



HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1) Buptyaneubsle nabopaTopHble MW TNpakTHUeCKue padoThl Ha YIrIIyOJEHHOM YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHMs
2) Meroaudeckue KEHCHI UIsi OCHOBHOTO 00IIero oOpa3oBaHHS: CIIOHBIE BOMPOCHI

npenoAaBaHus y4eOHbIX TPEeIMETOB

3) bubmuorexa [JOK

4y PoUI ‘[ ‘\

C=RU, O=I'BOY nuuei c. XpsiieBka,
CN=KpaByeHko B_B_,
E=s0_cu_hryashev_stv@samara.edu.ru
MecTo nognucaHns
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