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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCIIUTAHUA U C YUETOM KOHIICTIIIUY MPETOJaBaHus YYCOHOTO TIpeIMeTa « XUMHUS
U HCHOJIb30BaHUSI CPEACTB OOydeHus IieHTpa oOpa3oBanusi «Touka pocra» B
oOpa3zoBaTenbHbIX opranuzanusiax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TPENCTaBICHUE O IENsIX, OOIIeH CTpaTeruu
oOy4eHusi, BOCHHUTAHUS ¥ Pa3BUTHS OOYYAIOIMHUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTeNIbHOE  TMPEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpeieieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHH, OMNPEIETISeT KOJIUYECTBEHHBIE U
KAueCTBEHHbIEC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIE0OBATEbHOCTh U3YUEHHUS XUMHUU C Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBfA3€H, JIOTMKM ydeOHOro Ipollecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarommxcs, ONpeAeiseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBAaHWUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEbHOU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMs, a TaKke TpeOOBaHUN K
pe3yJibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUeHUs PEeAMETa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIIBHOM JEATECILHOCTH OOYYaloIIerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsL.

3HaHUWE XUMHUHM CIY>XUT OCHOBOM Uit (OPMUpPOBAHHS MHMPOBO33PEHUS
oOyyJaromierocsi, ero NnpejacTaBiIeHU 0 MaTEpUATbHOM EJUHCTBE MHpa, BaXKHYIO
poJib UrparoT (opMUPYEMbIe XHMHUEHU MPECTABICHUS O B3aUMOIPEBPAIICHHIX
SHEPruu M 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUS TII00aIbHBIX
npo0seM YCTOMYMBOIO pPAa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH,
MUIIEBON U 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPAHECHHUSI.

N3yuyenne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH  JIS  CaMOpa3BUTUSL U
dbopMupoBaHUs KyJIbTYpPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS U TBOPUYECKHX CIHOCOOHOCTEM
oOydJarommxcsi, HABBIKOB HX CAMOCTOSITEIBHOW y4eOHOW JESTENbHOCTH,
AKCIEPUMEHTAIBHBIX W MCCJIEAOBAaTEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGHECCUOHAIBHOU JIeSITEIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAyYHOTO MBIIUICHUS, 3aKJaJbIBa€T OCHOBBI
[ETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (OpMUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaroIIuXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UETTOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOTUUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

Jlanuble HampaBiieHUs B OOYYEHMHM XHMHHM OO0ECMEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIONTUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO Mojxoja K e€ uzyueHuro. CojliepaHue CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUI O XUMHUYECKON
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
pPa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpEACTaBICHUM 00 BIEKTPOJIMTUYECKOM JUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HAa OCHOBE HAMIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKIUM OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOECHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IMOJYy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW W3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroluid MUpy,
«buonorus. 5-7 xmaccel» M «Pusznka. 7 Kilacc» W CPeACTB OOy4eHHS IIEHTpa
oOpazoBanus «Touka pocTay.

[Ipy wu3ydYeHHH XUMHH TPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHYECKHX
3HAHUN — BaKHEUIINX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM,



JIOCTYITHBIX 00O0OIICHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IpUOOIIEHNH K HAy4YHBIM METOJaM IIO3HAHWS TIPH W3YYEHUW BEIIECTB U
XUMUYECKUX PEaKIuii, B (DOPMUPOBAHNH M PA3BUTUHU MO3HABATEIHLHBIX YMCHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIIEI0BATEIbCKON
JIeSITeTbHOCTH, OCBOCHMHM TIPaBUJ 0OE€30MacHOTO OOpallleHusi C BEIIeCTBAMH B
MTOBCEAHEBHOM KU3HHU.

[Ipu M3yyeHuM XUMUU Ha YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUsS BaXKHOE
3Ha4YEHUE MPUOOPENH TaKue 1eNU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY NPHHATHIO PEIICHUMA,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIeHne
oOydJaronmxcsi K CaMOCTOSATENbHON I103HABATEIbHON JI€ATEIbHOCTH, HAay4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHue yCIOBUM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00yJarOITUMHUCS
OTBbITa Pa3HOOOPA3HON MESITETLHOCTH, TMO3HAHWS M CAMOITO3HAHWSI, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISt
Pa3IUYHBIX BUJIOB JCSATEIBHOCTH;

— (QopmupoBanne oOmeld (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSCHITH W OICHWBATH SBJICHUS
OKPY>KaIOIIEr0 MHpA, UCIOJIb3Ys 3HAHWUS U ONBIT, MOJYYEHHBIE NMPU U3YUYCHUU
XUMUHW, TPUMEHSITh WX TPU PEIICeHHH MpoOjeM B TOBCEIHECBHOW JKU3HH H
TPYAOBOU JIEATENBHOCTH;

— (¢opMmHupoBaHHE Yy OOYYAOIIMXCA T'yMAaHHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH DKOJIOTHYECKU
1eaecoo0pa3HOro MOBeJeHUST B OBITY M TPYJOBOM JAESATEILHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOILIEH MPUPOIHON CpEbL;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHUS OOIIEYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIISI M HANPABJICHHOCTH JaJbHEUIIETO
o0yueHus.

OO0miee YuCIO YacoB, OTBEAEHHBIX JUIsI M3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTI0 0011ero o0pazoBaHusi, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHavajibHbIEe XUMMHUYECKHE TIOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3nmyeckue CBOWCTBA BEWIECTB. ATrperaTHO€ COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XHMHUYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJNEKyIsIpHas Macca. MaccoBas J0Jisi XUMHUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KomnuectBo BemecTBa. Mosb. MonsipHast Mmacca. B3auMocBsi3p KOIM4ECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

Pu3nUecKUe U XUMUUYECKUE SIBJICHHUS. XUMUUYECKas peakuus U €€ MpU3HaKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpPHBIM O00OPYAOBAaHUEM, U3YUCHUE U ONMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMojieiicTBre xeies3a ¢ pactBopom comu meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE MOJEIIEN MOJICKYJI
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHus). Okcuabl. [lpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KUCTopoAa B J1abOpaTopuud W TPOMBIIUICHHOCTH. Kpyrosopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTr0 3 (exTa, pazpyiieHue 030HOBOTO CJIOSI.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

dusnueckue CBOWCTBA BOAbl. Boma kak pactBopurtenb. PacTBopsl.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10415 BellleCTBa B pacTBOpE. XMMHUUECKHE CBOMCTBA BOAbl. OCHOBAHUS.
Posie pacTBOpOB B mpupoje M B KHU3HU 4enoBeKka. KpyroBopor BoAbl B mpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Pan aktuBHOocTM MetaimioB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4YE€CTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yX€E, ITOJTyYCHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHUE, pACIO3HABAHUE M H3Yy4YCHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEM PACTBOPEHMS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METajla IPYyTMM U3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxHeiue Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMAYECKUX 3JIEeMEHTOB [1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs pPaJnyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckasi cBs3b. KoBajneHTHass (moJisipHass M HEMOJISIpHAsl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl okuciieHns: 1 BOCCTaHOBNEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU M3YyYEHHMM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHSITUN, TAK U MOHSTUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 I[IUKJIA.

OO0mme ecTecTBEHHO--HAYYHbIC TIOHITHS: HAy4HBIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccudukamus, NEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
W30TOMBI, PAAUOAKTUBHOCTD, MOJICKYJa, 3JEKTPUYECKUN 3apsll, BELIECTBO, TEIO,
00bEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHETHI, 3BE3]1bI, COoHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKkuus

[lepnoanueckuit 3akoH. [leprnognyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kaiaus, Kaldblusid M HX
COCMHEHU B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss m1 HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYCCKUE
CBOMCTBA BELIECTB, OTHOCSUIMXCA K pa3JIMYHBIM KJIacCaM HEOPraHuYeCKUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEUIECTB.

Knaccudukanus XuMAdeCcKuX peakinii o pa3IndHbIM MpHU3HAKAM (10 YHCITY
U COCTaBy YYacTBYIOUIMX B pEAKIUHU BELIECTB, MO TemiaoBomy 3ddexry, mno
U3MEHEHUIO CTENEeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4aCTHUIO KaTaju3aropa). DK30- U IHAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YPaBHEHHSL.

[lonstTne O ckOpocTM XuUMHUYECKOM peakiuu. [loHsTHe 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusX. [IoHsTHE 0 rOMOTeHHBIX M TeTepOreHHBIX
peakuusax. llonarue o karanmmse. [lonsTue 0 xumuyeckom paBHoBecuu. MakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOIO
paBHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTEIIbHBIE  pEAKIMHM,  AJEKTPOHHBIA  OajaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM peaxKuum. CocraBienue YPaBHEHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HCHOJIB30BAHHMEM  METOJA
3JIEKTPOHHOrO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUUALNH. DIIEKTPOIUTHI U HEDJIEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHu3M AHMCCOLMALMU BEMIECTB C PA3JIMYHBIMA BUJIAMU
xumMudeckon cBszu. CreneHs aucconnanuu. CUIbHBIC U CIA0bIE JIEKTPOJIUTHI.

Peakuuu nonHoro oomeHa. Y clioBUs NMPOTEKaHUSI peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBAa KHUCIIOT,
OCHOBaHMM W COJEH B CBETE€ TMPEJACTaBIEHUNH 00 IIEKTPOIUTUUYECKOM
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COTICH.

Xumuueckuu IKCnepumenm:

O3HAKOMJIEHUE C MOJENSAMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAIJIOB W HEeMeTasioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xopuma Hatpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKInu
OT BO3JICUCTBUS paA3IUUHBIX (DAaKTOPOB, HCCIEIOBAHUE JJICKTPOMPOBOTHOCTH
pacTBOpOB BELIECTB, MpoLEcca AUCCOUMALMM KHCIOT, WIEI0Yed U cojel
(BOBMOKHO  HCTOJB30BAHME BHUACO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPHUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu paszIoKEeHHs, COSTUHEHHUS), PACTIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX PEAKIMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmias xapakTtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHrne u (PU3HYECKUe CBOIMCTBA MPOCTHIX
BEIIECTB — TAJOTCHOB. XHWMHUYECKME CBOMCTBA HAa MPUMEPE  XJoOpa
(B3aUMOJICHICTBME C MeETaJlaMd, HEMeTaJJlaMH, Ilejo4aMu). XJIOPOBOJOPOI.
ConsiHast KHUCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, MpUMEHeHHe. JleiicTBue
XJOpa W XJOPOBOJAOPOAA HA OPraHu3M 4YeloBeKa. BaxHeilmme XJIopuabl U UX
Hax0XJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3aeMeHTOoB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHn okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJa U Cephbl. AJIIOTPONHBIE MOAUPHUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa ceprl. CepoBOmOpOJ, CTpoeHHE, (HU3HYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTAaBUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qu3nueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
OPEACTaBUTEN Kjacca KHUCIOT W crnenuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXalle B OCHOBE MPOMBIIUICHHOTO CHoco0a MOMYYEHUSI CEpHOM KHUCIIOTHI
[Ipumenenue cepHoil KUCIOThI. COIM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIIHS Ha



cynbdar-uon. Haxoxmenune ceppl u €€ COEAMHEHUN B MPHUPOAEC. XUMHUUYECKOE
3arps3HEHHUE OKPYXKaIMIEH CpeAbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEAOTBPAIICHUSI.

O6mras xapaktepuctuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHUS. A30T, pacCOIpOCTpaHEHUE B MPHUPOJE,
dbu3nyeckre U XuMruyeckue cBorcTBa. KpyroBopot azora B npupojie. AMMHAK, €ro
dbu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMS,
uXx (U3NYEeCKue U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MojydeHue, QU3MYECKUe WU XUMHUYECKUE
CBOMCTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crhenuduyueckue).
Hcnons3oBaHue HUTPATOB M COJEM aMMOHUS B KayeCTBE MMHEPATbHBIX
yno0peHuil. XuMrU4YecKoe 3arps3HeHUe OKPYIKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAW, 3arps3HCHHE BO3AyXa, IMOYBBEI W BOogoéMoB). Docdop,
auioTponHeie Moaudukauu docdopa, PuU3MUECKUE U XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u bochopnas kucinota, pu3nIecKre U XMUMHUIECKHUE CBOMCTBA,
nonyyerue. Mcnons3oBanue GpocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mas xapakrtepuctuka 31eMeHTOB IV A-rpynmnbel. OcOOEHHOCTH CTPOECHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTIEepoJd,  aJUIOTPOIIHbIC
MOIU(UKALIMKM, PACIPOCTpaHEHUE B TNpUpojae, (PU3MYEeCKUe U XUMHYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoja, ux
dbu3uyeckue M XUMUYECKUE CBOWMCTBA, JENCTBUE HA JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addexr. YroapHas KUciIoTa U €€ coM, X (GU3NYeCKHe U XUMHUYCCKHE CBONCTBA,
nojlyuyeHue W TnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIECHHOCTH M CEJILCKOM
XO3SIMCTBE.

[TepBoHavYaIbHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriieposaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, HedTb),
IPOAYKTHI UX TMepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOTOTUYECKH BXKHBIX BEIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX
posii B OKM3HM UeJoBeKa. MarepuaibHoe €IMHCTBO OpPraHUYeCKUuX W
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, IMOIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMHusi B mpupone. OOuue mnpeacTaBieHus o0
okcune kpemaus (IV) u kpemuueBor kucnore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllline CTpoOUTeNIbHbIE MaTepuaibl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *ene300eToH. IIpobiemMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuu IKCnepumenm:

U3y4YeHHE 00pa3I[0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
IIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHL, OTpaxkaromue (U3NYECKHME M XUMHUUYECKHUE CBOMCTBA
raJIorT€HOB M WX COEJWHEHHMH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oOpa3naMud XJOpUIOB (TaJOT€HHUZIOB), O3HAKOMJICHHE C
oOpa3uamMu ceppl W €€  COCNMHEHUAMU  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIJIMBaHUs caxapa IoJ JeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3yYEHHUE XHUMHUYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI, TPOBE/ICHUE KAYECTBEHHOM PEaKIuu Ha CyJIbdaT-
HMOH U HaOIIOJeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOJIb30BAaHUE
BUJIEOMATEpHUAIIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHUM, MoJydeHue,
coOupaHue, pacrno3HaBaHWE U U3YYCHHUE CBOWCTB aMMHUaKa, TMpPOBEJCHUE
KAueCTBEHHBIX PEaKIMi Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUYECHHE NPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOIEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BAaHUE  BUJEOMATEpPHUAIIOB), U3y4YCHHE Mojenein
KPUCTAJUIMUECKUX PEmETOK anmasza, Trpadura, dynepeHa, O3HAKOMIICGHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOUpaHue, paclio3HaBaHUE U H3yuyeHUeE
CBOMCTB YTJIEKUCIOTO ra3a, MPOBEICHUE KAaUYeCTBEHHBIX PEAKIUi Ha KapOOHAT U
CUJIMKAT-UOHbl WU H3y4YEHUE TNPU3HAKOB HX TMPOTEKAHUsS, O3HAKOMJIEHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj1ad 110 TeMe «BakHelIme HeMeTaJUIbl U UX COSIAUHECHUS.

MeTaJuibl 1 KX COCIMHEHUS

OOuras xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — META/NIOB HA OCHOBAHUU
ux TmnonoxeHus B llepmoamdeckon cucreMe XuMHUecKHx diaeMeHtoB [l W.
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE METAUIOB. MeTalndeckasl CBsi3b U
METAJUIMYECKas] ~ KPUCTAJUIMYECKas  PEIIETKa.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauioB. OU3NYecKre U XMMUYECKHE CBOMCTBA MeTaiuioB. O0mue
crnocoObl ModyyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
crocoObl 3amuThl X OT Koppos3ud. CrjaBbl (CTallb, YyTyH, AIOPAIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U TPOMBIIINICHHOCTH.

[IlenouHble MeTaIIbl: MONOXKEHUE B lleprnoanyeckoil cucreMe XMMHUYECKHUX
anemenTtoB JI. M. MenzaeneeBa, CTpo€HUME HUX aTOMOB, HAXOXIEHUE B IIPUPOJIE.
duznueckre U XMMUYECKHUE CBOWCTBA (Ha mpuMepe Hatpus U Kamus). OKcuibl u



TUAPOKCUIBI HaTpusi W Kaius. [IpuMeHeHue WIeNOYHbIX METAIOB M HX
COEJIMHEHUU.

[[lenouyno3emenbHbIE METAUIBI MAarHuii MW KaJlblMH: IIOJIOXKECHHE B
[lepuonnueckon cucreme xumudeckux snemeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXO0XJIeHHE B Ipupojie. Pu3ndeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeliume coequHeHHs Kbl (OKCHUI, THIPOKCUI, COJIH).
XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMuHUN: nosioxeHue B [lepuoandeckoi cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOE€HUE aToMma, HaxOXJeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOWMCTBA aTlOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHAA U THPOKCH]IA
ATIOMHUHUS.

Keneso: monmoxenue B [lepuoanyeckor CUCTEME XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHME aToma, HaxXOXKIAeHHWE B mnpupone. dusznueckue u
XUMUUYECKHE CBOMCTBA xene3a. OKCuIbl, THApOKCU bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIy4YEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME ¢ oO0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3NUECKUMU
CBOMCTBAMHU, U3YUYEHHME  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCHUIA
KaJIbLIUSl W HaTpusd C BOJAOM (BO3MOYKHO HCHOJb30BAHWE BHUAEOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJIE
(BO3MOXKHO  KCMOJIb30BAaHUE  BUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHWs, KajblUs, allOMUHUS, LIMHKA, >Kelie3a
(1) u xene3a (1), mequ (1), HaOMIOACHME W ONMCAaHUE MPOIIECCOB OKPAITHBAHHSI
JJaMEHM MOHAaMU HaTpus, Kalusg U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(DPOTEPHBIX CBOMCTB THMAPOKCHAA ATFOMUHUS
Y TUAPOKCUJA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHenime
METaJUIbl U KX COEUHEHUS.

XHMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanibl B IOBCEJHEBHOW JKM3HU YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momoib mnpu
XUMHUUYECKUX 05KOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarollehd cpenbl (MpeneibHas JOoMyCcTUMast
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B penieHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3yueHHEe OOpaslloB MATepUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmuvle ceasu



Peanuzanust MeXOpeaMETHBIX CBsI3€M MpU WM3YyYEHHMM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pPEe3 HCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
MOHATUM, TaK W MOHATHUM, SBISIONIMXCS CUCTEMHBIMH JJIsI OTJICIbHBIX MTPEAMETOB
€CTEeCTBEHHO--HAYYHOT'O ITUKJIA.

OOmre ecTeCTBEHHO-HAyYHBIC TOHATHS: HAay4YHBIM (akT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukaius, MepUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHHUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMapPHUKOBBIN
3¢ dexT, TEXHOTOTHS, MAaTEPHAITHI.

dusznka: Marepus, aroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKHUM 3apsii, MPOBOJIHUKH,
MOJIYTIPOBOJTHUKH, JTUAJEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
peméTKa, CIuIaBbl, (PU3MUYECKUE BEIWYUHBI, SIUHUIIBI U3MEPECHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yn00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBRA.

I'eorpagusi: armocdepa, rugpochepa, MHUHEpATbI, TOPHBIE MOPOJBI,
MOJIE3HbIEC UCKOMAeMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS TTPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS

[TnanupyeMbie pe3ynbTaThl ONMUPAIOTCS HA BEIYIIHUE IICJICBBIC YCTAaHOBKH,
OTpa)karoIie OCHOBHOM, CYITHOCTHBIM BKJIA] H3y4aeMOW MPOrpaMMbl B Pa3BUTHE
JUYHOCTU OOyYaronmxcs, UX CIOCOOHOCTEW C HMCIOJIb30BAaHUEM OOOpYIOBaHUS
neHTpa odpazoBanus «Todka pocTay.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHHUS MPOTPaMMbl OCHOBHOI'O  OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHsS XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHOW JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH, IPUHSATHBIMU B
oOliecTBe MpaBUIaMU M HOpMamMHM IIOBEJIEHUS U CIOCOOCTBYIOT IpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMANIN3AIMN 00yYaroIIUXCsl.

JIn4HOCTHBIE  PE3yJbTaThl  OTPAXalOT  TOTOBHOCTH  OOYyYaroLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHBHBIX ILIEHHOCTHBIX OPUEHTALUW W
pacILIMpeHne OIbITa AEATEIBHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIECIUIO, TTOHUMAaHHS 3HAYECHUS XUMHYECKOM HAayKH B JKA3HU
COBPEMEHHOr0 00I1leCTBa, CIOCOOHOCTU BJIaAETh JOCTOBEPHOM MH(Opmaiuen o
NEPENOBBIX JOCTHMIKEHUSAX M OTKPBITHUAX MHUPOBOM M OTE€YECTBEHHOM XHWMUH,
3aMHTEPECOBAHHOCTH B HaYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIaAHCKOT0 BOCIIMTAHUS:

IIPEACTABICHUS O COLMAIBHBIX HOpPMax U MpPaBUIaX MEXKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  Y4eOHO-HMCCIENOBATENIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
JESTENIbHOCTH, TOTOBHOCTU K pPa3HOOOpPAa3HOW COBMECTHOM JAEITEIbHOCTU IIpU
BBIMOJTHEHUHU Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUH XUMHYECKHX
HKCHEPUMEHTOB, CO3/IaHUU YU€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM IeATEeTbHOCTH, T'OTOBHOCTH
OLIEHMBAaTh CBOE TOBEJECHHE M IIOCTYIKM CBOHUX TOBAPUILEW C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS I1OCIEACTBUM IIOCTYIIKOB;

3) HeHHOCTH HAYYHOT'O MO3HAHUS

MHUPOBO33PEHYECKHUE TIPEJICTABICHUS O BEIIECTBE M XWUMHYECKOW DPEAKLIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIIOLIUE
OCHOBY JUIsl MIOHMMAaHMsI CYIIHOCTH HAayYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IPUPOIBI, B3aUMOCBS34X YEJIIOBEKa C
IIPUPOJHOM CPENOU, O POJIM XMMHUU B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



MO3HABaTEJIbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE HJisi OOBACHEHUS HAOJI0/Ia€MbIX MPOIECCOB U SIBJICHUI,
MOo3HaBaTeIbHOM, MH(OPMAIIMOHHOW M YUTATEIIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl ¢ Yy4YeOHBIMH TEKCTaMH, CIPAaBOYHOMU
JUTEpPaTypor, JOCTYITHBIMH TEXHHYECKUMH CpPEJCTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO03HAHMIO, JIO003HATEIIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTHh K  €aMOOOpa30BaHHWIO, TMPOEKTHOM ¥  HUCCIEN0BaTEIbCKON
JEATeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH W YPOBHS OOyUYCHHS B
JlaTbHEHIIIEM;

4) dbopmMupOBaHHS KYJbTYPbI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBBIN 00pa3 JKU3HHW, OCO3HAHWE IOCIICICTBUA H
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alKOr0Jisi, HAPKOTUKOB, KYpEHUs),
HEOOXOJMMOCTH COONIOJICHUs] TMpaBwil O€30MacHOCTH NpH  OOpalieHuu C
XUMHUYECKHMH BEIIECTBAMH B OBITY U PEaIbHOMN KU3HM;

5) TPyA0OBOr0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY H3Yy4YeHHUI0 Tpodeccuil U Tpyaa pa3IuyHOro poja,
YBOKCHHE K TPYIAy M pe3yjibTaraM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IIPUMCHECHHS IIPEAMETHBIX 3HAHMH IO XHMHH, OCO3HAHHBIM BBIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHoN npodeccunoHaabHON IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B IPOPECCHOHAIILHON Cpeie;

6) IKOJIOrH4eCcKOro BOCIIUTAHHUS:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUs, IOHUMaHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHOro oOpa3a JKHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY U TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
paBUJI 0€30MMaCHOTO TTOBEICHUS IIPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIHIX,
YTPOXKAIOMINUX 30POBBIO U YKU3HHM JIFOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy4aeMble MPH N3YYCHUH XUMUU, IS
pelieHust 3a7a4, CBSI3aHHBIX C OKPY>Kalolleld MPUPOHON CPEeAOM, AJIsl TOBBIIIIEHUS
YPOBHSI  DKOJIOTMYECKOMW  KYJbTYphl, OCO3HAHHUsS TJIOOAJBLHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJEM M MyTeH MX PEIICHHS IOCPEICTBOM METOJIOB XHUMUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHON MPAKTHUKE.

METAINPEIAMETHBIE PE3YJIBTATBI



B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIICISIOT 3HAYUMBIC JUIS
dbopMUpOBaHUS MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUM M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O LEIOCTHOU
HAay4YHOUM KapTHHE MHpa, U YHUBEpCaAJIbHbIE YueOHbIE JeUCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHUBHBIE, DPETYJISTHUBHBIE), KOTOphIE 0OECIeunBarOT (QopMUpOBaAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY ILJITAHUPOBAHHUIO W OCYIIECTBIECHUIO Y4eOHOU
NEeATENbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3zoBble 1ornyeckue qeicTBU:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUHU
3HAHUU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUU (BBIACIATH WX XapaKTEpPHbIC
NpPU3HAKK, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMHU TMOHSTHUSIMH), UCHOJb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAINKM XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, MO aHAJIOTHUH),
JIeNaTh BBIBOJIBI U 3aKIIIOUCHUS;

YMEHHUE TMPUMEHSATH B TPOIECCEe MO3HAHUS MOHATUSA (TIPEAMETHBIE H
METaInpeMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJI DJEMEHTa), XMMHUuYeckas ¢opMyna W ypaBHEHHUE
XUMHUUYECKON peaklMy — NpH PEIICHUH y4eOHO-TTO3HABATENbHbBIX 33/1a4, C YYETOM
ATUX MOJICNIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKHA W3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SIBJICHUSIX.

Ba3oBble uccienoBaTeabcKme 1eiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOIPOCHl B KAaue€CTBE HHCTPYMEHTA
MO3HAHHUS, a TaKkKe B KadeCcTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3BI IO
POBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpETEeHHE ONbITa MO IUIAHUPOBAHUIO, OPraHU3ALMU W TPOBEICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOloIaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3YJIbTATAM IPOBEAEHHOIO OMbITA, HCCIETOBAHUSA, COCTABIATHh OTUET
0 MPOoJeJIaHHOMN padoTe.

Pabora ¢ unpopmanmei:



yMEHHE BbIOWpaTh, AHAIU3HPOBATH M HUHTEPIPETHPOBATH HHOOPMALIUIO
pa3IMYHBIX BUJOB U (DOPM MPECTABICHHUS, TOTYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJISIpHAs JUTEpaTypa XUMHUYECKOIO COJAEpXaHUs, CIpPaBOYHBIE
nocobus, pecypcsl WHTepHETa), KpUTUYECKH OIEHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE MPUMEHATh Pa3U4YHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMaAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Jisi BBITOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONpPEeIEHHOIO TUIla, TPUOOPETEHHE OIbITa B
o0JacT UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHHUE KYJIbTYPOH aKTUBHOT'O UCIOJb30BaHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIUKA U
WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIO0XHBIMA CXEMaMH, JHarpamMMaMy,
apyrumu popmamu rpaduku U UX KOMOUHAIUSIMU;

YMEHUE UCHOJIb30BaTh MW AaHAJIM3UpOBaThb B Ipouecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAOLIECH MNPUPOIHOU
Cpensl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

yMEHUSI 3a/laBaTh BOMPOCH (B XoJ€ jauajora W (WJId) AUCKYCCHH) IO
CyLIECTBY  0OcyXnaeMoll  TeMmbl, (OpMYyJIHpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHUS IPEAJIOKEHHON 3a/1a4;

YMEHUSI  NPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  MO3HABATEIbHON
NEATENBHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0
PE3yJIbTaTOB BBHIMOJHEHUS] XUMHUYECKOTO HKCIEPUMEHTa (J1ab0paTOpHOro OIbITa,
1ab0paTOpHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO ITPOCKTA);

yMEHUsI Y4eOHOro COTpPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTE€JIbHOM W MCCIENOBATENbCKOW  NIEITENBHOCTH  HpPU  PEUICHUU
BO3HHMKAIOIIMX IPOOJEM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUS
no3uuui (00CyXkaeHusl, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U APYTHe).

PerynsiTuBHBIC YHMBepcaibHbIe YUeOHbIe N1elCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LENH JAESITeIbHOCTH, MIaHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIMPOBATH M MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesITebHOCTD, BBIOUPaTh Hanbonee 3pPeKTuBHBIC CIOCOOBI pelieHusl yueOHbIX U
NO3HABATENbHBIX 337a4, CaMOCTOATEIbHO COCTAaBJISATh WJIH KOPPEKTHPOBATH
NPEVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPU BBINOJHEHWHM 33JaHAM C Y4YETOM
MOJIYYEHUS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,



OLICHMBATh COOTBETCTBUE MOJIYYCHHOTO pPE3yJbTara 3asBJICHHOW LEIU, YMEHHUE
VCTIOJI30BATh U AHAIIM3UPOBATh KOHTEKCTHI, MIPE/IJIaraéMble B YCIOBHUM 33 1aHUM.

IPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aT€NbHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHONH pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbI€ 3HAHMS, YMEHUS M CIIOCOOBI
nercTBUM, crnenuduueckue i TpeAMETHOM o0jactu  «XHUMHUS», BHUJIBI
JNEATEIBHOCTH 1O  IIOJYyYEHUIO HOBOIO  3HaHWSA, €ro  HHTEPHPETALNH,
mpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K koHniy oOydeHnus B 8 kiiacce npeiMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUA:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHSTHH: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT U HEOJAHOPOJHAsS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi JI0JIs1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiaccupuKaius peakiuil: peakiuu
COCIMHEHUS], pEaKIUU PAa3JIOKEHUs, pEaKUuud 3aMELICHUs, peaKuuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TETJI0BOM 3 (EeKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIA CJIOM aroma, aroMHas OpOUTallb, pPaaANyC
aToOMa, XMMHWYECKasi CBSI3b, MOJISIPHAS W HEMOJISIpHAs KOBAJCHTHAs CBS3b,
VOHHAs CBsI3b, UOH, KATMOH, aHMOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(IpolLieHTHAsi KOHILIEHTpPAIsi) B PpaCTBOPE;

e WJUIIOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX MOHATHH U
MIPUMEHSTH 3TU MOHSITUA MPU OMTMCAHUM BEIIECTB M UX MPEBPAILLICHUN;

e HCIOJBH30BaTh XHMHUYECKYID CHUMBOJHMKY [UIsl COCTaBjieHHS (popmyn
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHApHBIX COCIUHECHUSX,
CTENEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEAUHEHUN IO
dbopmyniam, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAass W HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpseiBaTh cwMmbIci Ilepuonnueckoro 3akonHa JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX BJIEMEHTOB OT MX MOJokeHHs B llepumommueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTraapo;



e ONHWCHIBATh W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomuyeckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3jauyaTh TMOHSITUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynna)», maibeie u
OOJbIIME TEPHOJbI, COOTHOCHUTh OOO3HAYEHHUs, KOTOPbIE HMEIOTCS B
tabmuie «llepuomuueckass cucTtemMa XuMmudeckux dsnemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij AJipa, 00IlIee YUCIO 3JIEKTPOHOB
U pacIpeieieHue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HECOPTAHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAacTBYIOIIUX B PEaKIUU
BEIIIECTB, M0 TETUIOBOMY (P deKTy);

e XapakTEepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINM;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUUYECKUX NPEBpALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

e BBIUHUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M  MOJISIPHYID MAaccChl
BEIIIECTB, MAaCCOBYIO [OJIF0 XHMHYECKOro »dJeMeHTa 1o dopmye
COEIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIUu;

e TMPUMEHATh OCHOBHBIE ONEpaIlMd MBICIUTEIHHON ACATEILHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, 000O0IIEeHHE, CHCTEMAaTHU3aIluio, KiacCH(pHUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBA3€U — ISl U3y4YEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKlUil, eCTeCTBEHHO-HAy4YHbIE METObI
NMO3HAaHUSI — HaAONIOICHHE, U3MEpEHUe, MOJECIMPOBAHUE, SKCIEPUMEHT
(peasbHBIA U MBICIICHHBIN );

e ClIEIOBATh  MpaBUJaM  TMOJb30BAHUS  XUMHUYECKOM  mocylol U
7a00paToOpHbIM O0OpPYJIOBAaHMEM, a TaKXKe IMpaBWiiaM OOpallleHHus] ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSMHU [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOPOJAa M KHCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OMPEIEIEHHON MacCOBOM JOJIEN PaCTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacIio3HaBAHHIO PACTBOPOB LIEIOUEH U KUCIOT C MTOMOUIBIO MHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHSATUN: XUMHYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, AHUOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEGHTHOCTh, JJIEKTPOOTPHUIATEIBLHOCTh, CTENECHB
OKHUCJICHHS, XUMUYECKasl peakKiusi, XUMUYEeCcKas CBs3b, TEIUIOBOM 3PdeKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIJICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, BJEKTPOIUTHUYECKAS] JUCCOLMAIMS, PEAKIUH HOHHOTO
oOMeHa, KaTalu3arop, XUMHYECKOE paBHOBecHe, oOOpaTUMble U
HEOOpaTUMbIE PEaKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIUHU,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE U  BOCCTaHOBJICHUE,
ajuioTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAs, MOHHAas,
MeTajuInuecKas), KpHUCTAJUIMYecKass pelmeérka, KOppo3us METalIoB,
CIUIaBbl, CKOpPOCTh XHUMHUYECKOM peakUuuu, MPeAeIbHO JOMYyCTUMAs
koHnenTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUUYECKUX TMOHATUM U
MIPUMEHSATD 3TU NOHATHS MIPUA ONMKUCAHUM BEILIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJICHHS (opmyn
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OMPENEIISATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUS XUMUYECKUX 2JIEMEHTOB B
COCMHEHUSIX PA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEHIECTB K
OTpeNeNEéHHOMY KJacCy COEIMHEHUU 1o ¢(opMmysaMm, BHI XUMHYECKON
CBs3W (KOBaJEHTHAs, WOHHAs, METaJUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsAJ]l MOHA MO0 XUMHUYECKOU (hopMmyIie, XxapakTep Cpeabl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAMHEHUMN, THUIl KPUCTAILINYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepmommueckoro 3akona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMaHHWE: OIUCHIBAaTh U XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckold cUCTEMbl XMMHUYECKHX 3JEMEHTOB:
pa3iuyuath MOHSTHUS «rJaBHas noAarpynna (A-rpynmna)» u «noOouHast
noarpynmna (b-rpynmna)», manbsie U OOJbIIME MEPUOABI, COOTHOCUTH
0003HAauEHUsA, KOTOpbIE MMEIOTCS B NEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHX
AJEMEHTOB (COCTaB MW 3apsija  sAapa, oOIlee 4YHCIO DJIEKTPOHOB U
pacrpesieieHue HMX 1O DJJICKTPOHHBIM CJI0SIM), OOBICHATH 0OOIIue
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COECJIUHEHUN B
npeaenax MajiblX IEPUOIOB UM TIAaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy UM COCTaBy YYacTBYIOIIUX B pPEAKIMU



BEIIECTB, MO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCICHUS
XHMHYECKUX AJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, IOJITBEpPXKIasi OIHUCAHKE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YpPAaBHEHU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

COCTaBJSATh YpPaBHEHUS DJEKTPOIUTHYECKOM JUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO
oOMEHa, ypaBHEHUsS pEaKlWid, TMOATBEPKIAIOMUX CYIIECTBOBAHHE
T€HETUYECKOM CBS3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB,;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX —pPEAKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OaliaHca ITHX PEaKIni;
MPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TNPEBpAIEHUA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO W MOJSIDHYIO  MaccChl
BEILECTB, MAaCCOBYIO [JOJIF0 XHMHYECKOrO0 3JeMEHTa 1o ¢opmyie
COCJIMHEHUSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMHYECKOW PEaKIInu;

coONOaTh  MpaBWJia  TOJB30BAHUA  XMMHUYECKOW  TMOCYAOW U
nabopatopHbIM  O00OpYy/IOBaHMEM, a TakKXe ImpaBuUiia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

NPOBOAUTh  pPEAKIMHU,  MOJATBEPXKIAIOIINE  KAYeCTBEHHBIA  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uoaua-, kKapOoHat-, docdar-, cuwiIMKar-, Ccyiabdar-, TUIPOKCHUI-UOHBI,
KaTUOHBl aMMOHHSI M HMOHBl M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPAaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE ONEpPAlMd MBICIUTEIBHOU JIEATEbHOCTH — aHAINU3
U CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMAaTU3allllo, BBISBICHHUE
MPUYUHHO-CIEACTBEHHBIX CBSI3€M — I M3Y4YEHUs CBOMCTB BEUIECTB U
XUMUUYECKUX PEaKIMi, €CTEeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ZIcHUE, U3MEpPEHUEe, MOJEIMPOBAHUE, IKCIEPUMEHT (peajbHbIi U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KounuecTBo yacos
Ne HanmeHnoBaHue pa3/iesioB U JIeKTpPOHHbBIe (LM(pPOBbIE)
KonTtposbHbie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTeJbHbIE PECypPChI
padoTbI padoThI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NOHSITUS
Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 9 bubmuorexa [JOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
4eJIoBeKa
BemecTBa 1 XuUMHU4eCcKue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasuerny 20
Pasnea 2. Baxkneiilmme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTs
21 Boznyx. Kucnopon. Ilonstue 6 bubnnorexa [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
Bognopona.Ilonstue o kuciorax bu6nmorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bubmuoreka [JOK
2.3 5 1 1
OCHOBaHUAX https://m.edso0.ru/7f41837c
OcHOBHBIE KJIACCHI bubmuorexa [JOK
24 . 11 1 1
HEOPraHU4YeCKUX COeNHEeHUI https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u llepuoguveckasi cucrema xummueckunx 3aemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu



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

[Tepuonuuecknii 3aKOH 1
Ilepnonnueckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX deMeHTOB [[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMu4yeckast CBA3b. BuG 10K
HOINOTEKA
2 -
3 OrucurebHo 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIIBHBIC peaKLu/m
bu6nmoreka [JOK
u 15
TOTO TO pasiery https://m.edsoo.ru/7f41837c¢
PesepBHOE BpeMst 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
u¢posbie
Ne n/m HaumeHoBaHue pa3e0B U TeM NPOrpamMMbl Kontponbubie | IlpakTHyeckue (mupp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3nes 1. BemecTBo 1 XuMHUYecKHe peakiiuu
11 [ToBTOpeHue u yriryOiaeHne 3HaHUH OCHOBHBIX 5 1 bubnuoreka [IOK
' pas3zesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIeKTPOJMTHYECKAS TUCCOHAIIUS. 8 1 1 bubnuoreka [IOK
' XuMHYeCcKHe peakuy B pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTan bl M UX cOeIMHEHUS
21 OO01as XapakTepUCTHUKa XUMHUECKUX 4 1 bubnuoreka [IOK
' sanemeHToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapaKTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubamorexa [JOK
' PYHIbL- 6P https://m.edso00.ru/7f41a636
COCTUHEHHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 Bubmmorexa [JOK
' PYHIbL: ’ P https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO6m1as XxapaKTepUCTUKA XUMHUYECKUX
24 aneMeHToB |VA-rpynmsl. Yriaepoa u KpeMHHHA U 8 1 2 bubmmorexa [JOK
' PYHIbL POR KD https://m.edso00.ru/7f41a636
UX COCMHEHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeTauibl 1 X COeIMHEHUS

N bubnmoreka [JOK
A 4
3 Obmpae CBOHCTEA METANIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxxuee MeTajuibl ¥ UX COSIUHEHUS 16 1 2 httos://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepuanbl B )KU3HH YeJIOBEKA 3 bubmmorexa [OK
’ m P https://m.edsoo.ru/7f41a636
Hroro o pasueny 3
PesepBHOE Bpems 3 bubmorexa IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7

IIpudgrTomM BbIIEIEHBI YPOKH, IPOBOAUMBbIE C MCII0JIb30BAHUEM 000PYy/0BaHHEM LIeHTPa oOpa3oBanus «Touka pocra»



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KoJsunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3yuyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
1 Hpeamer xumuu. Posis xumum B 1 bu6mmorexa [IOK
JKM3HH YesioBeKka. Tesa u BemecTsa https://m.edsoo.ru/ff0d210c
5 ITonsiTHE 0 MeTOAAX MO3HAHUS B 1 bubmmoreka [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
ITpakTuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpuu U IPUEMBI 1 bubmuorexa JOK
oOpareHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 YucTtele BemecTBa H cMecH. CriocoObl 1 butmmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LHOK
A . p p https://m.edsoo.ru/ff0d28c8
OYUCTKHU TIOBAPEHHOW COJIN)»
bu6nuoreka [IOK
6 A 1
TOMBLT MOTGIKIRE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 Bubnmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmorexa [IOK
10 X .B
mmmeckas popmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMUYECKUX JIEMEHTOB
11 OTtHOCHUTENBHAs aTOMHAsI Macca. bubnmnorexka HOK
OtHocuUTeNbHAs MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHU4YECKOr0 bubmuorexa [JOK
3JIEMEHTA B COEAUHEHUH https://m.edso0.ru/ff0d350c
KonuuecTBo BemecTBa. Mosb. bubmuorexa [JOK
13
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKre 1 XUMUYSCKUE SBICHUS. bubmmoreka [JOK
XuMu4deckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKku U ycJI0BHSA NPOTEKAHUA bubnmnorexa [JOK
XHMHYECKHX peaKuuid https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMS MacChl BEIIECTB. bubnmnorexka [JOK
XUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncneHus: Konm4ecTBa, MacChl
17 BEIIIECTBA 110 YPaBHEHUSIM XUMUYCCKUX bubmorexa LHOK
HECTRETIO YP https://m.edso0.ru/ff0d5708
peakuuit
Krnaccudukamnms XuMHUYeCKUX peaKIuii
18 (coe I/Iqu)HI/I}IH a3JI0KEHUS e bubmmorexa LOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImkIoneauct. O000IeHNe 1 bubmorexa LHOK
' B https://m.edsoo.ru/ff0d40c4
CUCTeMAaTHU3aIHs 3HAHHHA
20 Konrponsnas padora Nel no treme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIUI) https://m.edsoo.ru/ff0d4290
1 Boznyx — cmecsk razos. CocTaB bubnmoreka [IOK

Bo3ayxa. Kucimopox — 3iemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npoctoe BemecTBo. O30H

dusnueckre U XUMHUYECKHE CBOMCTBA

bu6nunoreka [IOK

22
KHCIO0POJA (PEAKLIHH OKHCIICHIL, https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoOblI MosTy4eHHs KUCIOpo/ia B
23 1a0b0paTOpPUH U IPOMBIIIIICHHOCTH bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnoBoii 3 ekt Xumudeckon
24 peaKIiH, IIOHATHE O bu6nuoreka [IOK
TEPMOXMMHYECKOM YPAaBHEHHH, JK30- U https://m.edso0.ru/ff0d4790
HIOTEPMHUYECKHUX PEAKIIUIX
TomnuBo (He(dTh, yroiab U METaH).
25 3ar ﬂBHePEHe(I];OB yxa CITOCOOBI c)aro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEI0TBPALLCHUS
[IpakTnueckas padora Ne 3 o Teme
26 «Ilony4yenne u coOupaHue KHCIOpoIa brbamorexa LIOK
y N p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTB»
97 Bogopon — anemeHT u rpocrtoe bubmmoreka [IOK
BelecTBO. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubnuorexa [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
butmmoreka [JOK
29 IT
OFUITHE © KHCIOTAx 1 coAx https://m.edso0.ru/ff0d50d2
30 CriocoOsI oTy4eHHsT BOAOPOIa B bubanorexa HOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padota Ne 4 o Teme
butmmoreka [IOK
31 «Ilonmydenne u coOupaHue BOI0poOa,

W3y4YEHUE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Monsipablit 00BEM ra3oB. 3aKOH

bu6nuorexa [IOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KoJIMueCcTBa
33 BEIIECTBA ra3a 10 €ro M3BECTHOM bubmorexa [JOK
H .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienust 00EMOB ra3oB 110
34 aBHCHMIO peaKI[UHM Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH Ta30B
35 duznveckre 1 XMMUYSCKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsitue 00 bubnuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacbieHHbie
37 W HEHACHIIIIEHHEBIE pacTBOPLI. MaccoBas bubnmorexa LIOK
p PPl https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIECTBA B PACTBOPE
[Tpaktuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB € bubnmoreka [JOK
OnpeaeIEHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 Konrponsnas padora Ne2 o reme bubnunoreka IIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccupUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTAB, bubmmorexa [JOK

KJIaCCI/I(l)I/IKaIII/Iﬂ, HOMCEHRJIATypa

https://m.edsoo.ru/ff0d67ca
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[Tonydyenue n XuMH4YECKHE CBOMCTBA

bu6nuorexa [IOK

43
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucaorsi: cocras, kiaaccupukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tomyuenne u XMMHUYECKHE CBONCTBA bubnmnoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATYPa,
46 CHOCOéLI;) T10JT ‘I)CHI/I}I XI/IMI/I‘IZ(I:KI/IC bubmorexa [JOK
y Y ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[TpakTrueckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 33Ja4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edso00.ru/00ad9b7c
COCIUHEHUIN»
48 ['eneTnveckas cBsI3b MEXAY KJIacCaMH bu6nuoreka [IOK
HEOPraHMYECKUX COCAUHEHUN https://m.edso0.ru/00ad9a50
bu6nuorexa [IOK
49 O06o001IeHNEe U CHCTEMATH3aLKs 3HAHUH
B 8 https://m.edso0.ru/00ad9cb?2
Kontponbnas pa6ota Ne3 no teme
50 "OCHOBHEBIE KJIAaCChl HEOPraHUIECKHX bubmmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKU KIacCUPUKAITTT
51 XUMHUYECKHX 31eMeHTOB. [loHsATHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bu6nuoreka [IOK
52 [leproandeckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52¢
anemenToB . 1. MenneneeBa
but6mmoreka [IOK
53 [Tepwoasl, TPYMITBI, TOATPYIIITHI &

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6nuorexa [IOK

>4 anep. 3oronsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 000I0YeK
55 aTOMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. V1. MenaeneeBa
XapakTepuCTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproauyeckoro 3akoHa st
57 pa3BUTHUA HayKu U npaktuku. /1. 1. bubnumoreka [IOK
MenneneeB — y4€HbIH, IIENATOT U https://m.edsoo.ru/00ada96e
IpaKIaHUH
58 DIEeKTPOOTPHUIIATEILHOCTH ATOMOB bubnmnoreka [JOK
XHMHUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
bu6nuorexa [IOK
59 Homnast xumirteckas cBsiss https://m.edsoo.ru/00adac34
60 KoBasnenTHnasi mojisipuasi bubnmnoreka [JOK
XMMHUYeCKast CBA3b https://m.edso0.ru/00adaab8
61 KoBasienTHas1 HemoJIsipHast bubmuoteka [IOK
XMMHYeCKas CBSA3b https://m.edsoo.ru/00adaab9
butmmoreka [JOK
62 (TereHb OkHCICHIs https://m.edsoo.ru/00adae28
63 OKHUCIUTETEHO-BOCCTAHOBUTEIILHBIC bubmmorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponbnas pabota Ne4 o teme bubnuorexa [JOK
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«Ctpoenne aroma. XUMHUYECKas CBA3bY

https://m.edsoo.ru/00adb486

66 PesepBHelii ypok. O600ICHHE 1 1 bubnmnorexa HOK
cHCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O60011eHuEe U 1 bubmuorexa [JOK
cUCTeMaTU3allis 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHeIit ypok. O000IICHHE 1 1 bu6muoteka [IOK
cHCTeMaTH3alus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KIIACC

KoJsn4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara nudposbIe
Tema ypoka Kontpoabubie | IlpakTtuuyeckue op
n/n Bceero H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuit 3aKoH.

1 IIepuonnueckas cucreMa 1 bubnuoreka IIOK
XUMUYECKUX djiemMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOAOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnmnorexa [HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUMUYECKON CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no treme

5 «IToBTOpeHue u yriryoieHue 3HaHHi 1 1

P T 18.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay

6 Knaccuduxanus XuMuaeckux 1 bubnunoreka IIOK
peaKLuil 0 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 eakuuu. [ToHATHE O TOMOT€HHBIX U 1 bubnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TEeTEPOrEeHHBIX PEaKIIHIX
[lonsiTHE O XUMHUYECKOM

8 aBHOBecur. DaKTOPHI, BIUAIONINAE 1 Bubmaorexa ITOK
P ' prl, . https://m.edsoo.ru/00adc28c
Ha CKOPOCTb XUMUYECKON PeaKuu 1
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MOJIOKEHNE XUMHUYECKOTO
paBHOBECHS

OKHCIUTEITFHO-BOCCTAaHOBUTEILHBIC

butmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3J1eKTPOIUTHYECKOI
10 ucconuanuu. CHibLHbBIE U cJ1a0bIe bubmmorexa TIOK
A THHATHH. https://m.edsoo.ru/00adcd68
3JIEKTPOJUTHI
11 HouHbIe ypaBHEHUS peaknil Bubmaorexa ITOK
yp peaki https://m.edsoo.ru/00add448
XuMHuyecKkue CBOMCTBA KHCJIOT U
12 OCHOBAHHUIl1 B CBeTe bubmmorexa [JOK
npeacTaBjIeHui 00 https://m.edsoo.ru/00add5d8
JIEKTPOJUTHYECKOH TUCCONMATIMT
XuMH4YecKue CBOICTBA coJiel B
13 cBeTe NMpeacTaBJIeHUIl 00 bubmmorexa TTOK
pen . https://m.edsoo.ru/00add8b2
IJIEKTPOJTUTHYECKOMH TUCCONHATINU
bubmuorexa [JOK
14 IlousiTHe 0 ruapoOIN3E CoJIeH
Aap https://m.edsoo.ru/00add9d4
15 O06o001IcHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTruyeckas padota Ne 1.
16 «Pemenue sxciepuMeHTAIBHBIX Bubmaorexa ITOK
p https://m.eds00.ru/00addbfa
3a71a9d»
KonTponbhas pabora Ne2 no teme
17 «DNEKTPOIIUTHUECKAS TUCCOIIHAIIUA bubmorexa LHOK
p A 1AL https://m.edsoo.ru/00addecO
XUMUYECKUE peaKIMy B pacTBOPax»
18 OO6m1as XxapaKTepUCTHUKA TaJOTeHOB. bubnmnoreka [JOK

XHWMUYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. ColisiHast KUCIOTA,

bu6nunoreka [IOK

19 XMMHYECKHE CBOWCTBA, MOJTyueHHE, httos://m.edsoo.ru/00ade104
MIPUMEHEHNE
[TpakTrueckas padota Ne 2 o reme
20 «Ilony4yeHue coysIHON KUCIIOTHI, bubmioreia LIOK
. . https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKHUX PeaKIHii, €CIM OIUH U3 bubmmorexa [JOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO01mmast xapaKTepUCTHKA SJIEMCHTOB bubmuoreka [IOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AnnoTtponHble MOIU(GUKALIUN CEPBHI.
23 Haxosxxnenue cepol u €€ coeTMHEHUI bu6nuoreka [IOK
B IIpUpoOJIe. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
CepbI
24 CepoBonopoj1, CTpOCHHE, bubnmoreka [JOK
¢du3nyeckre U XUMHUYECKUe CBOMCTBA https://m.edso00.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTA,
25 ¢bu3nvecKre 1 XUMHYECKUE bubmmorera LOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XUMUYECKUE peaKIiH, JIeKaIIH1e B
OCHOBE IIPOMBIIIUIEHHOTO CII0c00a
26 IIOJIyYEHUS CEPHOU KUCIIOTBHI. bubnmoreka [IOK
XHUMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKarollel cpebl COeAMHEHUSIMHU
cepbl
27 Brrauciienne MaccoBoit 1071 BeIXOa bu6mmorexa [IOK
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MIPOJIYKTA PEAKIINHI

https://m.edsoo.ru/00adec8a

OO1mas XapakTepUCTUKa 3JIEMEHTOB
VA-rpynnsl. A3oT,

butmmoreka [{OK

28 pacrpocTpaHeHHe B IPUPO/IE, https://m.edsoo.ru/00adeea6
¢dbu3znyeckre U XUMHUYEeCK1e CBOWCTBA
AMMHaK, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOIYyYEHHUE U bubmmorexa LOK

https://m.edso00.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o reme
30 «ITony4yenrne aMmMuaka, U3y4IeHHEe ero Bubmmorexa [IOK
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KuCoTa, e€ pusnueckue u bubnmnorexa [HOK
XUMUYECKHUE CBOKCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U coJiel
aMMOHHUS B KAUECTBE MUHEPAIBHBIX

32 ynoOpennii. XuMuieckoe bubmorexa LIOK

. https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH CpeIbl
COEJIMHEHUSIMH a30Ta
®ocdop. Oxcun pocdopa (V) n

33 ¢ochopuas kuciaora, puzuyeckue bubmuoteka [IOK
H XUMHYECKHe CBOICTBA, https://m.edsoo.ru/00adf68a
noJjy4yeHue
Hcnons3zoBanue pocdaTtoB B

34 KauyeCcTBE MUHEPAJIbHBIX YI00pEeHUH. bubanorexa HOK
3arps3HeHue MPUPOTHOM Cpe/Ibl https://m.edsoo.ru/00adfc20
dbochatamu

35 VYrnepoa, pacnpocTpaHEHHE B bubnmnoreka [JOK

npupoje, Gpu3nueckue u XUMUYECKUe

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxcupel yraepoaa, ux Gpusudeckue u
XUMHUYECKHE CBOMCTBA.

butmmoreka [{OK

36 DKOJOTHYECKHe MPOOIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)
" bubmuorexa [JOK
37 YTOJIbHAs KHCAOTA H € COTn https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "[losryyeHue yriekucyioro rasa. bubmuorexa [HOK
KauectBennas peakuus Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHayanbHbBIE MOHATUS 00
39 OpPraHWYECKHUX BEIECTBAX KaK O bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIJIepoaa
. bubmuorexa [JOK
40 KpemHuii 1 ero coeMHeHus https://m.edsoo.ru/00ae080a
[TpakTuaeckas pabora Ne 5. Pemenue
41 JKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnuorexa HOK
«Baxxnelmme HeMeTauIbl U UX https://m.edso00.ru/00ae0bf2
COCTMHECHUS
KonTponbrast padora Ne3 o teme
42 «BaxHeite HeMeTaIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el18
COCTMHCHUS
OO0mas xapakrepucTuKa
XUMHYECKHX 3JIEMEHTOB —
43 MeTa/LuI0B. MeTaaan4veckas CBs3b bu6mmorexa [IOK

U MeTa/lJIn4yecKas
KPHUCTAIMYECKAs peliéTKA.
du3nyecKue CBOICTBA METALIIOB

https://m.edsoo.ru/00ae103e
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XUMHUECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMHAYECKUI DS, bubmaorexa LIOK
P N P https://m.edsoo.ru/00ael1156
HaMpPsHKEHUH METAJIOB
O61ue criocoObl NOTyYeHUS
meTawtoB. CruiaBel. Beruncienus mo
45 aBHEHUAM XUMHUYECKUX PEAKIIUU bubmmorexa LIOK
yp peakiu, https://m.edso00.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COACPKUT
IpUMeCH
46 [ToHsATHE O KOPPO3UN METAILIOB Bubmaorexa ITOK
PP https://m.edso0.ru/00ael1278
bu6mmorexa [IOK
47
Ienoumpie MeTa b https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ THAPOKCUJIBI HATPUS U bubmuotexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlemouHO3eMeTbHBIC METAILIBI — bubmmorexa [JOK
KaJIbIIUA U Maraui https://m.edsoo.ru/00ael15e8
50 Baxueime coequHeHNS KAJIbLUA bubnnorexa LIOK
a H https://m.edso0.ru/00ael15e8
51 O00011eHNE U CUCTEMATU3ALII
3HAaHUU
52 JKECTKOCTB BOJIBI M1 CIIOCOOHKI €€ bubnuorexa [JOK
yCTpaHEHUS https://m.edso00.ru/00ae1886
IIpakTnyeckas padora Ne 6 mo
53 TeMe " JKEcTKOCTh BOALI U METOALI bubmmorexa TIOK
. " https://m.edsoo.ru/00aelae8
eé ycTpaHeHus
bu6nuoreka [IOK
54 AnroMuHUH
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOICTBA OKCHIA U bubmuorexa [JOK
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TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubnuoreka [JOK
https://m.edso0.ru/00ae1d86
57 Oxkcuabl, THIPOKCUIBI U COJH JKEe3a bubmuorexa [JOK
(11 u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHnEe U CHCTEeMAaTH3aINS
3HaHUI
[TpakTuueckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME bubmuorexa [JOK
59 N
«Baxxnenume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUSI»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3
50 peareHTOB JIaH B M30BITKE WIIH bubnmnoreka [JOK
COAEPKUT IpUMecH. Berancnenus https://m.edso00.ru/00ae1750
MAaCCOBOM JOJIM BbIXOJIa MPOAYKTa
peakuuu
61 O000111eHNE U CUCTEMATU3ALMA
3HAHUI
KonTponbhas padora Ne4 o Teme
62 «Baxuneiimme MeTamibl 1 UX
COEJIMHEHUS
63 BemectBa u marepualibl B bu6nuoreka [IOK
MOBCEIHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponp xumum B perieHun bubnmnorexa [JOK

9KOJIOTMUYECKUX MPoOIeM

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 Peseprubiil ypok. O6001eHue 1 bubnmnoreka [JOK
crUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IeHNE U 1 bubmumoreka [IOK
cUcTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PeseprubIiil ypok. O6001eHIE 1 1 bubnmnoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edso0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME

Ipu¢ToM BbIe/IeHbI YPOKH, IPOBOJAMMbIE ¢ HCII0Jb30BaHIEM 000py10BaHMEM LeHTpa o0pa3oBanus «Touka pocta»



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankos C.A.,
Axuunonepnoe ob6mectso «M3narensecrBo «IIpocsemenue»

* Xumus, 9 kimacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cmagkos C.A.,
Axmmonepnoe o6mectBo «M3narensctBo «IIpocsemenue

Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxmmonepHoe obuectBo «M3aarensctBo «lIpocBemienue»

* Xumus, 9 kiacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnaaxos C.A.,

AxrmmmonepHoe obmectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
Ypoxu xumun B 9 knacce./ ['abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6anoreka [JOK
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