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MOSICHUTEJIBHASI 3ATTUCKA

[IporpaMmMa [0 XMMHM Ha YPOBHE OCHOBHOro obmiero o6pa3oBaHus
cocTaBjieHa Ha OCHoBe TpeOOBaHMM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
06pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOTO 0011ero o6pasoBanus, MPeACTaBIeHHBIX
B ®I'OC 00O, a Takke Ha ocHOBe (eepanbHON paboyei mporpaMMbl BOCITHTAHHS
M C y4éTOM KOHLENIMH MpernojaBaHusi ydyeOHOro mnpeamera «XuMHS» B
obpasoBaTenbHbIX opranu3zanusax Poccuiickoii Meepaiyu.

[TporpamMma 10 XHMHHM Aa€T TpeACTaBlIeHHe O LensX, obiieid crpaTeruu
oOyueHHsl, BOCIMTAHMS W Pa3BUTHA OOYYAIOIIUXCS CpEACTBAMH Yy4eOHOro
nmpeAMeTa,  YCTaHaBIMBaeT  o0s3aTesibHOE  NPEJMETHOE  COJEpXKaHHe,
MpeycMaTpUBaeT paclipe/ielieHHe ero Mo KiaccaM H CTPYKTYpHPOBaHHE IO
pa3jieslaM ¥ TeMaM IpOrpaMMbI [0 XMMHH, ONpeneNseT KOJIHYECTBEHHBIE H
Ka4yeCTBEHHBIE XapaKTEePUCTHKH coJiep)KaHHs, PEKOMEHIyeMYIO
MOCJIeIOBAaTeIbHOCTD  M3YyYeHHUSI XHUMHH C  yY4€TOM  MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBsi3ed, JIOTMKHM y4eOHOro mpouecca, BO3PaCTHBIX
ocobeHHOCTEH O0OydarolMxcsi, ONpeaeNseT BO3MOXHOCTH INpeaMera Ui
peanu3alMy TpeOOBaHHN K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTellbHOM
MpOrpaMMbl Ha YpPOBHE OCHOBHOro ofuiero o0pa3oBaHus, a Takke TpeOOBaHHH K
pe3ysbTaTaM 00y4eHHsi XMMUHU Ha YPOBHE LieJIel U3y4YEeHHUs MTPEeAMETa U OCHOBHBIX
BUIOB y4eOHO-ITO3HABATEJIbHOW JIeSATebHOCTH 0oO0ydaromerocss Mo OCBOCHMIO
yueOHOro conepixaHus.

3HaHWE XHUMHM CIIY)KMT OCHOBOW i (OPMHUPOBAaHMS MHMPOBO33PEHMS
ofyuaroierocs, ero NpeAcTaBIeH’ii 0 MaTepUalbHOM EJMHCTBE MHpa, BaXKHYIO
posiib UrpairoT (GopMUpyeMble XUMHEH Mpe[CTaBIEeHUS O B3aWMOIIPEBPALLEHUAX
SHEprud U 00 SBOIOLMU BELIECTB B MPUPOAE, O MyTAX pelleHHs TII006aabHBIX
npo6aeM yCTOMYMBOrO pa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOH, IHEPreTHYECKOH,
MUILEBOH U SKOJIOTHYECKOH 6€30macHOCTH, MpobiieM 31paBOOXPAHEHHUS.

H3yueHue XUMHHU:

crnocoOCTBYeT  peaqu3allid  BO3MOXKHOCTEH Ui  CaMOpasBHTHUA H
(bopMHpOBaHUS KyJIbTYPBI IMUHOCTH, €€ o01Iel H QyHKIMOHAILHON rPAMOTHOCTH,

BHOCHT BKJaJ B (pOpMHpOBaHHE MBILUICHHS M TBOPYECKHX CIOCOOHOCTEH
ofydalomuxcs, HaBBIKOB HMX CaMOCTOATENbHOH y4eOHOH  /1eATeJIbHOCTH,
3KCIEPUMEHTABHBIX M MCCIIEIOBATENbCKUX YMEHHH, HEoOXOOMMBIX Kak B
MOBCEIHEBHOM JKH3HH, TaK U B MPO(ECCHOHATBHOM NeATEIbHOCTH;

3HaKOMHT CO CrNeUu(PUKOH Hay4yHOrO MBIIUICHHS, 3aK/IaJbIBAET OCHOBBI
LIEJIOCTHOT'O B3IVIAAa Ha €AMHCTBO MPUPOIBI ¥ YeJI0BEKa, ABIAETCS OTBETCTBEHHBIM
3TanoM B GOPMHUPOBAHHU €CTECTBEHHO--HAY4YHOH IPaMOTHOCTH 00y4aroIIMXcs;



criocoGeTByeT (OPMHUPOBAHHIO LEHHOCTHOIO OTHOIIEHMS K €CTeCTBEHHO-
-Hay4YHBIM 3HAHUAM, K IPUPOJIE, K YeJIOBeKY, BHOCUT CBO BKJIaJl B 9KOJIOTHYECKOE
obpazoBaHHe 00y4alOLHXC .

JlaHHble HampaBleHHs B OOy4eHHUHM XUMMU obOecreyuBaloTCs Creuu(UKoi
comepxaHus  y4eOHOro mpeamera, KOTOPbIH  SIBIseTCs  MeJaroru4yecku
aJlaTHPOBAaHHBIM OTpaXkeHHeM 0a30BOM HAyKH XUMHH Ha ONpe/Ie]IEHHOM JTarne eé
pa3BUTHA.

Kypc X¥MMHH Ha ypoBHE OCHOBHOro o01iero oOpa3oBaHHs OpHEHTUPOBAH Ha
OCBOGHHE O0Y4YarOLUIMMHUCA CHCTEMbI MEpBOHAYAJbHBIX MOHATHH XUMHH, OCHOB
HEOpraHW4YeCKOW XHUMHMH M HEKOTOPBIX OTAENBbHbIX 3HAYMMBIX TOHATHIH
OpPraHU4YeCKON XUMHUH.

CTpykTypa comep)aHusi MpOrpaMmbl MO XUMHH CHOPMHUpPOBAHAa Ha OCHOBE
CHUCTEMHOro noaxozaa k e€ msydeHuro. ConepkaHue CKJIAIbIBACTCA M3 CHCTEMBI
MOHATHI 0 XUMHYECKOM JIEMEHTE U BEIECTBE U CUCTEMbI TOHATUN O XMMHUYECKON
peakuun. O6Ge 3T CHUCTeMbl CTPYKTYpHO OpraHW30BaHbl [0 TPUHLMITY
MOCJIeI0BATEIbHOTO Pa3BUTHS 3HAHMH Ha OCHOBE TEOPETUYECKUX MpEeACTaBICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISPHOTO YY€HUS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— INepuopuyeckoro 3akoHa J[. . MeHnneneeBa kak OCHOBHOIO 3aKOHA XUMHH;

— y4eHHs O CTPO€HHM aTOMa U XUMHUUYECKOMN CBSI3H;

— npeacTaBleHHH 00 3NEKTPOIMTHUYECKOW AUCCOLMALMU BELIeCTB B
pacTBopax.

TeopeTuyeckue 3HAHMS pacCMaTPUBAIOTCS Ha OCHOBE OSMIIUPUYECKH
TMIOJTyYEHHBIX ¥ OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS MOC/IEI0BATENBHO OT OJHOIO
YPOBHS K APYTOMY, BBINOJHSS (PYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHHS CBOMCTB,
CTPOEHHS M BO3MOXXHOCTEH MPaKTU4eCKOro MPUMEHEHHUS U MOJYYEHHUS H3yYaeMbIX
BEIIeCTB.

OcBoeHHe MpOrpaMMBl IO XHMHH  CHOCOOCTBYeT  (OPMHPOBAHHUIO
MpeJICTaBICHUS 0 XUMHYECKOM COCTaBISAIONIEH HAyYHOH KapTHHBI MUpPa B JIOTHKE
€€ CHCTEMHOM MPUPO/Ibl, ICHHOCTHOIO OTHOILEHHS K HAYYHOMY 3HaHUIO H METO1aM
no3HaHus B Hayke. M3yueHHe XMMHH NPOMCXOAUT C NPUBJICYEHUEM 3HAHHMH H3
paHee M3y4eHHBIX y4eOHBIX npeameToB: «Okpyxaromuid Mup», «buonorus. 5-7
Knacce» 1 «Pusnka. 7 Knacey.

[Ipy wu3y4YeHHH XUMHH TMPOUCXOAHUT (OPMHpPOBAaHHE 3HAHHUH OCHOB
XMMHUYECKOW HAayKH KakK 00JIacTH COBPEMEHHOI0 €CTECTBO3HAHHS, NMPAKTUYECKOM
NEATELHOCTH YeJIOBEKa M KaK OTHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTYpBI. 3a7a4a
y4eGHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMMHYECKUX 3HAHUH —
Ba)KHEHIIMX (aKTOB, IOHATUMN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHUH, JOCTYITHBIX
0600111eH1ii MHPOBO33PEHYECKOr0 Xapakrepa, si3blka HayKH, B NPHOOILIEHUHU K



HAy4YHBIM METOJIaM IO3HaHHUs MpPH M3yYeHHH BEIeCTB U XMMHUYECKHX PeaKiui, B
(OpPMHPOBAaHHH U Pa3BUTHH N0O3HABATELHBIX YMEHHI M X IIPUMEHEHUH B y4e0HO-
MO3HABaTEILHON M y4eOHO-HCClIeJOBaTEeNbCKOM JeATETbHOCTH, OCBOCHUH MPABUII
6e3omacHoOro obpalieHus ¢ BelleCTBaMHU B ITOBCEHEBHOM KU3HH.

[Ipy ¥3yYeHHH XHMHH Ha YpOBHE OCHOBHOro obmiero oOpa3oBaHHs BaXHOE
3HaYeHHE NIPHOOpEH TaKHe LeIH, KakK:

— (opMHpOBaHHE HHTEJUICKTYyalbHO pPa3BHTOH JIHYHOCTH, TOTOBOH K
caMo0Opa30BaHmI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY IPHHATHIO pELICHHH,
crocoOHO# aanTHPOBaTECH K OBICTPO MEHSAIOIIMMCS YCIIOBUAM )KU3HH,

—  HanpaBJIeHHOCTh OOydYeHHs Ha CHCTEMaTH4ecKoe MpHOOILEHHE
o0y4aromuxcss K CaMOCTOATE/IbHOW IO3HABaTENbHOW NEATENbHOCTH, HAy4YHBIM
METOJaM MO3HaHUs, (OPMHUPYIOLIMM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XHUMHH;

— ofecrnieyeHne ycioBri, CriocoOCTBYOMIMX MpUoOpeTeHni0 00ydaromuMucs
OMBITa Pa3HOOOpa3HO# /eSATeNbHOCTH, MO3HAHWS M CAMOINO3HAHMs, KIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMiT), UMEIOLIMX YHUBEpCAJIbHOE 3HAY€HWe JIs
pa3IMYHBIX BHJOB JeATETbHOCTH;

— ¢dopmupoBanne oO0me# (GYyHKUMOHAIBHOW M €CTEeCTBEHHO-Hay4YHOM
rPaMOTHOCTH, B TOM YHCJIe YMEHHH OOBACHAT M OLEHHUBATH SBJICHHS
OKpY>KaloIllero MHpa, UCIMOJNb3Ys 3HAHUS U OMBIT, MOJyYEHHbIE NMPH H3yYEHUM
XUMHH, TPUMEHATD UX MIPU pellleHHH MpoOiieM B MOBCeIHEBHON KU3HU H TPY/I0BOI
NesiITeNIbHOCTH;

— (opmupoBaHHe y 0O0ydalomIHUXCS TI'yMaHHCTHYECKHMX OTHOILEHHH,
MOHUMAHUA LEHHOCTH XHMMHYECKHX 3HAHMH s BbIPaOOTKH SKOJIOIHYECKH
nenecoobpazHoro TmoBeAeHHS B OBITY M TPYAOBOH JEATENBHOCTH B LEJIAX
COXpaHEeHHs CBOETO 3/I0pPOBbs U OKPYKaIOIEH ITPHPOJAHOMN CPE/IbI;

— pa3BHUTHE MOTHBAaLUMH K OOY4EHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCITMTAHHIO HA OCHOBE YCBOGHHs O0OIIeYeIOBEUECKHX LIEHHOCTEH,
rOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOo(M/Is M HaNpaBICHHOCTH JaJIbHEHILEro
o0y4eHwus.

OO111ee YKCII0 4acoB, OTBEAEHHBIX IS U3YYEHHUS XMMHH Ha ypPOBHE OCHOBHOT'O
obuiero o6pasosanus, cocrasiser 136 yacos: B 8 kiacce — 68 gacoB (2 4aca B
Heeno), B 9 kiacce — 68 yacoB (2 4yaca B HeZIeJ0).



COJIEP)XAHHUE OBYYEHUS

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE NOHATHS

[Tpeamer xumuu. Poiab XUMUU B XKU3HU yeoBeka. XMMHS B CHCTEME HayK.
Tena u BemecrBa. Du3nyecKue CBOMCTBA BelECTB. ArperaTHoe COCTOSHUE
BeniecTB. IToHsATHE O MeTOAAaX MO3HAHMS B XMMHMH. YUMCThIE BEIIECTBA U CMECH.
CriocoObl pa3fieneHus: CMeceH.

ATOMBI M MOJIEKYJIbl. XUMHUYeckHe »3eMeHThl. CHMBOIBI XHMHUYECKUX
snemeHToB. [IpocThie U cloXkHbIe BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEeHHUE.

Xumuyeckas popmyia. BareHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocraBa BemlecTB. OTHOCHTeNbHAs aToMHas Macca. OTHOCHTEIbHAsA
MoOJIEKY/IsipHas Macca. MaccoBas 107151 XAMHYECKOTr0 3JIEMEHTa B COEIHHEHHH.

KonundectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsA3b KOJIMYECTBA,
Macchl M YHMCla CTPYKTYPHBIX €OHHML BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCUHEHHUH.

dusnyeckre U XMMHYECKHE ABJIEHUs. XUMHUYECKas peaklusa U €€ NpHU3HaKu.
3aKOH COXpaHeHHsi MacChl BEIECTB. XuMH4eckue ypaBHeHHdA. Knaccuduxauus
XMMHMYECKUX peaKuuii (CoeqMHEHMs, pa3/IOKEeHHUs, 3aMellleHHs, OOMeHa).

Xumuyeckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOH, mpaBuiaMu paboTel B 1abOpaTopHy U
npuémamu obpaiieHus ¢ JlabopaTopHbeIM 0060pyI0BaHHEM, U3YYEHHE U OIMCAHHUE
¢u3uyeckux CBOMCTB 00pa3loB HEOPraHWYEeCKMX BELIECTB, HabIoAeHHE
¢busnyeckux (TIaBleHWE BOCKA, TasiHUE JibJa, pacTHpaHWE caxapa B CTYIIKe,
KUIIEHHUE W KOHJEHCAlMs BOJbl) U XMMHUYECKUX (rOpeHHe CBeuH, NPOKaJIMBaAHHE
MeJIHOM MPOBOJIOKH, B3aUMOIEHCTBUE MeJla C KMCJIOTOM) SBJIEHUH, HaO/0IeHHUE U
OMKCaHKe MPHU3HAKOB MPOTEKAHUS XMMHUECKMX peakiui (pasjioXeHHe caxapa,
B3aMMOJIEHCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapus, pasjioKeHHe I'MAPOKCHAA
menu (II) mpu HarpeBaHUH, B3aHMOJIEHCTBHUE Kele3a ¢ pactBopoM conu Meau (II),
U3yuyeHHe Croco0OB pasjielieHHs CMecei: ¢ MOMOLIBI0 MarHuTa, (UILTPOBaHHME,
BBIIIApHBaHKHE, JUCTHLISALMSA, XpoMaTorpadus, NpoBeieHHe OYUCTKHU MTOBApPEHHOM
cony, HaOmIOJeHHe W OINMCaHMe  pe3yJbTaTOB  IIPOBEJEHHS  OIIbITA,
WIUTIOCTPUPYIOIIEr0 3aKOH COXPAaHEHHUs] MaccChl, CO3JaHME MOJEJed MOJIEKyI
(mapocTep)KHEeBbIX ).

Bazkueiilne npeAcTaBHTE/IH HEOPraHHYeCKHX BelllecTB

Bosayx — cMech rasoB. CoctaB Bo3zayxa. Kucnopoja — 31€MEHT M MPOCTOE
BemecTBo. Haxoxaenwe kuciopoaa B npupoze, (uzuyeckue ¥ XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kuciopona. CrocoOsl
MONy4eHHs KHCIopoAa B JabOpaTOpMH M IPOMBIILIEHHOCTH. KpyroBopor
kuciaopoza B mpupoje. O30H — aJIoTponHas MOAU(pHKaLHs KHCI0OPO/a.



TeruioBoit 3¢ dexT XUMUYECKON peakiuH, TEPMOXHMHYECKHE YpaBHEHH:,
3K30- M DHIOTepMHYecKHe peakuuu. TOIIMBO: yroib M MeTaH. 3arpsisHEHHE
BO3/(yXa, YyCHJIEHHe MapHUKOBOro 3 deKra, pa3pylieHre 030HOBOro Closi.

Bojopon — 3neMeHT 1 npocToe BeliecTBo. HaxoxaeHue Boiopo/a B IpUpoze,
(usrUecKre ¥ XAMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIocoObl noydeHus. Kucnorsl
U COJIH.

MonsipHblii 005E€M razoB. Pacuérel 10 XMMUYECKUM YPaBHEHHUAM.

dusnyecKkue CBOWCTBa BOAbl. Boma Kak pacTBOpHUTeNb. PacTBOpBI.
HackelllieHHble M HEHAChILIEHHblE pacTBOpbl. PacTBOPMMOCTE BeIECTB B BOJE.
MaccoBas 10/ BEIIECTBa B pacTBOpe. XMMHUUeCKUe CBOHCTBA BOABI. OCHOBaHMS.
Pose pacTBOPOB B MPHPOJie M B KU3HU yesroBeka. KpyroBopor BOJbI B IPUPOJE.
3arpsizHeHHe NpUpoAHBIX BoA. OXpaHa U OYMCTKA MPUPOAHBIX BOI.

Knaccudukaims HeopraHuueckux coeamHeHwid. Oxcuusl. Kinaccudukaims
OKCHJIOB:  cojieoOpasyronie (OCHOBHbIe, KHUCIOTHble, aM(oTepHble) WU
HeconeobOpasyromue. HomeHknatypa oxcuaoB. (PuU3MYECKHE W XHMHYECKHE
cBoicTBa OkcH10B. [TomyyeHne OKCH/IOB.

OcHoBanusa. Knaccudukanus OCHOBaHUH: IIENOYM W HEpPacTBOPHUMEIE
ocHoBaHus. HomeHknatypa ocHoBaHHi. ®Pu3Mueckue U XUMHYECKHE CBOMCTBA
ocHOBaHUH. [TosryyeHHe OCHOBaHHH.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kuciaor. Ousnueckue U
XMMHYECKHEe CBOWCTBA KUCIOT. Psa aktuBHocTH MetayuioB H. H. bekerosa.
[lomyyeHue KUCIoT.

Conn. Homenknatypa coneit. @u3nueckue U XUMHYECKHE CBOWCTBA COJIEH.
[losydyeHue coneu.

["'eHeTHUeCKas CBSI3b MEX/Y KJlacCaMH HEOPraHWYECKUX COEIMHEHHIA.

Xumuueckuui 3xchepumenm:

KaueCTBEHHOE OIpeJelIeHHe CoAepKaHUsl KHCIIOpoJa B BO3yXe, ITOIyYeHHE,
cobupaHue, pacro3HaBaHWe M H3y4YeHHE CBOWCTB KHCJIOpOJAa, HAOIIONEHHE
B3aMMO/JEHCTBUS BEILECTB C KHUCJIOPOJOM M YCJIIOBHS BO3HMKHOBEHHS U
NpeKpalleHus ropeHus (moxapa), 03HaKoMJIeHHe ¢ 00pa3liaMy OKCHJIOB U OITMCaHUE
MX CBOMCTB, MOJydyeHHe, COOMpaHHe, pacro3HaBaHHE M H3YyYEHHE CBOWCTB
BOJIOpoa (ropeHue), B3auMoaeiicTere Bogopoaa ¢ okcuaom Meau (II) (BosmoxHO
MCIOJIb30BaHKHE BHAEOMAaTepUasoB), HabMoAeHHe 00pa3LioB BEILECTB KOJIHYECTBOM
1 Monb, HcciaenoBaHHe OCOOEHHOCTEH pacTBOPEHHs BeIIeCTB C PasIMYHOM
PacTBOPUMOCTBIO, MPUTOTOBJIEHHE PAaCTBOPOB C OMpEeNEeEHHON MacCOBOM [0JIeH
pPacTBOPEHHOI0 BeILECTBAa, B3aUMOJEHCTBHE BOABI C MeTa/ulaMU (HaTpUeM H
KajbleM) (BO3MOXHO HCIOJB30BaHWE BHUJIEOMATEpUAIOB), HCCIIEIOBaHHE
00pas3I0B HEOPraHUYECKUX BELIECTB Pa3IMYHbIX KJIaCCOB, HAOMOAEHHE H3MEHEHHUS
OKpacKH HHIUKATOPOB B paCTBOPAX KHCIIOT U ILIeJI04eH, U3ydeHHe B3auMOIEHCTBHS



okcuga menu (II) ¢ pacTBOpoMm cepHOM KHMCIOTHI, KMCIOT C MeTaUlaMH, peaKkLui
HEeUTpanu3aluy, NOJMyYyeHHWEe HEepacTBOPUMBIX OCHOBaHWHM, BBITECHEHHE OJHOI0
MeTaJljla APYTUM M3 pacTBOpa COJIM, pellleHHe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeEMe
«BaxHelime KJ1acChl HEOPraHUYECKUX COCIUHEHUM».

IMepnoauveckunii 3akon u Ilepuoanueckass cucreMa XHMHYECKHX
aaemenToB JI. M. MengeneeBa. CrpoeHHe aTomMoB. XHMHYeCKasi CBS3b.
OKHCINTE/IbHO-BOCCTAHOBHTE/ILHBIE PeaKIHH

[lepBble MOMNBITKM Ki1acCUPUKALMU XUMHUYECKHX 3ieMeHToB. Ilonstue o
rpynnax CXOJHBIX OJJIeMEHTOB (IIEJOYHbIE M IIEeJIOYHO3EMEJIbHbIE METAalllbl,
rajioreHsl, HHEPTHBIE ra3bl). DIeMeHTbI, KOTopble 00pa3ytoT aM(OTEepHbIE OKCH/IbI
U TUAPOKCHUBI.

[Tepuonuyeckuit 3akoH. [lepyoauueckas cucreMa XUMHYECKUX 31eMEHTOB JI.
. Menaeneesa. KopotkonepuoaHas u AnvHHonepruoaHas popmsl [leproauueckoi
cucrteMbl xumudeckux snemeHToB JI. W. Menpeneea. [lepuosasl W IpyImribl.
®dusznyeckuit CMbICH NOPSAAKOBOr0 HOMEpa, HOMEPOB MEPUO/ia U IPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siiep. M3oronsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 00o0/Nouek aTroMoOB TMepBbIX 20 XMMHMYECKHMX 3JIEMEHTOB
[Tlepuomuyeckoii cucremsl JI. M. MenjeneeBa. XapakTepucTHKa XHMHYECKOI0
3JIeMeHTa 1o ero nojoxeHuto B [lepuoaudeckoii cucreme [1. Y. Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX ¥ HEMEeTAJJIMYeCKUX CBOMCTB 110 IpynIaM U INepuozam.

3nayenue [lepuoguueckoro 3akoHa u [lepuouueckoil CUCTEMBI XMMHYECKUX
3JIEMEHTOB NS pa3BUTUS Hayku W npakTuku. [[. WM. MenneneeB — ydé€Hbli U
rpaXKJaHuH.

Xumuueckas cBsi3b. KoBaneHTHas (MojsipHass U HEMNOJSIPHAsi) CBSA3b.
DNeKTPOOTPULIATEIBHOCTh XMMUYECKHUX 371eMeHTOB. MoHHas CBA3b.

Crenenp  okucineHus. OKUCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKLIUH.
[Tpouecchl OKUCIEHUS U BOCCTAaHOBNIEHUSA. OKUCITUTENIN U BOCCTAHOBHUTEIIH.

Xumuueckuit IKcnepumenm:

u3yyeHHe 0Opa3lioB BElIECTB META/UIOB M HEMETaJlJIOB, B3aUMOJEHCTBHE
THAPOKCHA ILMHKA C pacTBOpaMM KHUCIOT M IeJo4ed, NPOBEJEHUE OIILITOB,
WUTIOCTPUPYIOIIUX  [IPUMEphl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  peaKlui
(ropeHue, peakLMU pa3ioKeHUs, COEIUHEHNUS).

Mesicnpeomemmnoie ceéazu

Peanuzanusi MeXINpeIMEeTHBIX CBS3el MpH W3yyeHUM XUMUM B 8 Kjacce
OCYIIECTB/ISIETCS 4epe3 MCIOIb30BaHWE KaK OOIMX eCTECTBEHHO--HAay4HbIX
MOHSATUM, TaK U TOHSATHH, SBISIOMIMXCS CUCTEMHBIMH ISl OTAE/IBHBIX [PEAMETOB
eCTeCTBEHHO--HAY4YHOI'O IIMKJIA.



O611Ke ecTeCTBEHHO--HAYYHbIe MOHATHSA: Hay4YHBIH (akT, rurnoresa, TeOpus,
3aKOH, aHAlW3, CHHTe3, KilacCHpHKalus, NepHOJUYHOCTh, HabIloIeHke,
SKCIIEPUMEHT, MOJIeINPOBAHUE, U3MEPEHHE, MOJIETb, IBJIEHHUE.

dusKKa: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYK/TH/, H30TOIIBI,
paJMOaKTHBHOCTb, MOJIEKYJIa, JIEKTPHYECKHH 3apsjl, BEIIECTBO, TeNo, 00BEM,
arperaTHoe COCTOSHHE BELIeCTBa, ra3, (QHU3HYECKHe BENHYHHBI, EIHHHUIIBI
M3MepEeHHs, KOCMOC, TTaHeTHI, 3BE371b1, ConHIe.

Buosnorus: GoTocHHTE3, AbIXaHHe, Ouocdepa.

["'eorpadwus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE MIOPOJbI, I1OJIE3HBIE
MCKOIaeMble, TOIJINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BeiiecTBo H XHMHYECKAsA peaKuHs

[lepronuyeckuii 3akoH. [Teproauyeckas cucTeMa XHMHYECKHX 3J1EMEHTOB [I.
1. Menneneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOKMCTB
XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIUs, KAJIbLHA U UX COCAMHEHHUN
B COOTBETCTBUM C TMoOJOXeHHeM 3reMeHToB B [lepuoanyeckonn cucreme H
CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJbl XUMHUYECKOH CBsi3U. THIbI KpHUCTAJUIHYECKHX
peLIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THNA KPUCTA/UIMYECKON PEIIETKH U
BHA XUMUYECKOH CBS3H.

Knaccudukanus ¥ HOMEHKJIaTypa HEOpraHHYecKuX BemlecTB. XHMHUYECKHe
CBOMCTBA BEIECTB, OTHOCSIIMXCS K pa3dd4HBIM KjlaccaM HEOpPraHWYeCKHux
COeIMHEeHHH, reHeTHYecKas CBsi3b HEOPraHUYEeCKHX BEIIECTB.

Knaccuduxauus XHMHYECKHX peaKkIHi 10 pa3IidHbIM NPHU3HAKaM (110 YHCITY
M COCTaBy YYacCTBYIOLIMX B peakilHd BEIIeCTB, MO TeIUIOBOMY 3(dexTy, o
M3MEHEHHIO CTEreHeH OKHCIIEHHS XHMHYECKHX 3JeMEHTOB, M0 0OpaTHMOCTH, IO
YYaCTHIO KaTaiu3aropa). DK30- U JHAOTEPMHYECKHE peaKlUH, TEPMOXHMHYECKHE
ypaBHEHHS.

[ToHsATHE O CKOpPOCTH XHUMHYeCKOW peakuud. [TonsTHe 06 0OpaTHMBIX H
HEOOpaTHMBIX XHMHYECKHX peakuusX. [[oHATHE O rOMOreHHBIX M IeTepOreHHBIX
peakuusx. [Tonsitue o katanuse. [ToHsTHE 0 XUMHYeCKOM paBHOBECHH. PaKTOpBHI,
BIIMSIOIIME Ha CKOPOCTh XMMHYECKOM peakUuH M IOJIOKEHHE XHMHYECKOro

paBHOBECHS.
OKMCIIMTEIbHO-BOCCTAHOBUTENIbHbIE ~ pEaKlWH, OJIeKTPOHHbIH  OanaHc
OKHCJTUTEIEHO-BOCCTAHOBUTENBHON  peaKLuHu. CocraBneHne  ypaBHEHHH

OKHUCJIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ peakLMi ¢  HCIOJb30BAHHEM  METOJa
3JIeKTPOHHOT0 GanaHca.



Teopus 31€KTPONUTHYECKON AUCCOLHALIMU. DIEKTPOJIMTEI U HEIJIEKTPOJIUTHI.
KaTtvoHbl, aHHOHBI. MeXaHM3M JMCCOLIMALIMM BELIeCTB C pa3IMYHbIMU BHIAAaMU
XUMHYecKOi# cBs3u. CteneHb quccourauuu. CUnbHbIE H c1abble 3J1€KTPOJIMTEI.

Peakiuu HOHHOrO oOMeHa. YClIOBHS NMPOTEKaHUS Peakiii HOHHOro oOMeHa,
MOJHBIE M COKpallléHHble HOHHBIE YpaBHEeHHs peakuuid. CBOHCTBAa KHCIIOT,
OCHOBAHMM H coJieii B CBETE MpeICTaBIeHHH 00 IeKTPOIUTHYECKON AUCCOLMALIHH.
KauecTBeHHBIE peaklii Ha HOHBL. [ToHATHE O rHApPOIH3E CONEH.

Xumuyeckuii IKcnepumennt:

03HAKOMJIEHHE C MOJEIAMH KPHCTAUIMYECKHX pPEIIETOK HEOpPraHHYeCKHX
BEIIECTB — META/JIOB M HeMeTa/uloB (rpadura M anmasa), CIOKHBIX BEILECTB
(xJ10pHIa HATPHUS ), UCCIIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKON PEaKLUH OT
BO3/IEHCTBMA  pa3IM4yHBIX (AKTOPOB, MCCIEJOBAHHE  3JIEKTPOIIPOBOAHOCTH
PacTBOPOB BEILECTB, IPOLIECCa TUCCOLMALNH KUCIIOT, 1eI04el U conel (BO3MOXKHO
MCII0JIb30BAHUE BHUIEO0 MaTEpUaiOB), MPOBEJEHUE OMBITOB, HIUIIOCTPUPYIOIIUX
NpU3HAKM [pOTeKaHWs peakuuii HOHHOro obmeHa (obpa3oBaHMe OcajiKa,
BblJeJIeHHe ra3a, oOpa3oBaHWE BOJbl), ONBITOB, WJUIKOCTPUPYIOLIMX IPUMEPbI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakuuu pasjioKeHus,
COENMHEHHMs), pacro3HaBaHME HEOPraHWYEeCKUX  BELIECTB C  ITOMOLIBIO
Ka4eCTBEHHBIX peaKklUii Ha HOHbI, pellIeHHE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTa/llibl H HX COeIMHEHHUS

O6uias XapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTerneHH okuciaeHus. CTpoeHHe M (U3MYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB — raJloreHoB. XUMUYEeCKHe CBOMCTBA HA IpUMepe XJIopa (B3aUMOIECTBHE
C MeTa/laMH, HeMeTajiaMH, uienodaMu). Xnoposozpopoa. ComsiHas KHCIIOTa,
XMMHYECKHE CBOWCTBA, IIOJIydeHHe, NpuMeHeHue. JlelicTBue Xjopa H
XJIOPOBOZIOPO/Ia HAa OpraHu3M yesoBeka. BaxkHeHue XJI0puibl ¥ X HaXOXIEHHUE B
NpUpoJE.

O6uias xapaktepucTika 31emMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHMS
aTOMOB, XapaKTepHble CTeneHH okucieHus. CTpoenue H (u3HYECKHe CBOMCTBA
MPOCTBIX BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPONHBIE MOAUDHUKALMH KHCIOpOa
U cepbl. XuMU4eckue cBoiicTtBa cepbl. CepoBomopoa, cTpoeHue, (QU3UYECKHE U
XUMH4YecKre cBoMcTBa. OKCHIBI Cepbl Kak IMpeACTaBUTENH KHUCIOTHBIX OKCHJIOB.
Cepnas xucnota, Gpusryeckre 1 XMMHUYECKUE CBOMCTBa (001IMe KaK NMpeCcTaBUTE] s
Kjacca KMCIOT M crnenuduyeckue). XUMHUYECKHE pEaKLUH, JiekKallie B OCHOBE
IPOMBILIIEHHOTO crocofa MoJyuyeHHs cepHod KuciaoTel. [IpumeHeHHe cepHOH
kucioTel. ConM CepHOM KHMCIOTBI, KAyeCTBEHHAs peakius Ha CylabdaT-HOH.
Haxoxnenue cepbl M €€ COeAMHEHWM B mpupone. XHMMHYECKOE 3arps3HeHHe
OKpyJKaroliei Ccpeibl COeIWHEHHUSAMH Cepbl (KHMCIOTHBIE NOXIHM, 3arps3HeHHE
BO3/yXa ¥ BOJOEMOB), CIOCOOBI €ro Mpe0TBPaLEHHS.



O6m1asi xapaktepuctuka si1eMeHToB VA-rpymmnbl. OCOGEHHOCTH CTPOCHHA
aTOMOB, XapaKTepHbIe CTENEeHH OKMUCIIEHMs. A30T, paclpoCTpaHEHHEe B NPHPOZE,
dbusMYecKue U XMMHUYecKue cBoiicTa. Kpyrosopor a3ora B npupoae. AMMHUAK, €ro
(hu3MUecKUe U XMMHYECKHe CBOICTBA, Moy4yeHue 1 npumeHenne. Conu aMMOHHS,
uX (puU3MYeCcKue ¥ XMMUYECKHe CBOKWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
HOHBI aMMOHHMS. A30THas KHCJIOTa, e€ mnojiydeHHe, QU3MYECKHe U XMMHYCCKHE
cBoiicTBa (OOmMe KAk MpeJCTAaBUTENsl Kiacca KHUCIOT M crenuduyeckue).
Hcronp30BaHKe HUTPATOB U COJIEH AMMOHHS B Ka4eCTBe MHHEPAJIbHBIX Y100 pEHHH.
XuMHYeCcKoe 3arps3HeHHe OKpY)Karollel cpe/ibl COeIMHEHUSIMH a30Ta (KUCIIOTHBIE
N0/, 3arps3HeHHe BO3[4yXa, MO4YBbl W BoA0EMOB). Pocdop, alIOTPOINHEIE
moaubukauuu Gocdopa, pusudeckue u xummudeckue coicrsa. Oxcun docdopa
(V) u dochopnas kucnora, pusHueckue ¥ XMMHUYECKHE CBOWCTBA, IMOJIyYeHHE.
Hcnonb3oBanue ¢pocdhaToB B KauecTBe MUHEPAJIbHBIX y100pEeHHA.

O6uias xapakTepucTika 371eMeHTOB [VA-rpynnsl. Oco6eHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHN OKUCIIEHHUS. Y TTIepo/l, aJLIOTPONHbIE MOAM(DUKALIHH,
pacrpocTpaHeHHe B MpHpoje, GU3HMYecKue W XHMHUYeCKHe cBoicTBa. Ancopouus.
KpyroBopor yrieposa B mnpupone. Oxcuisl yriepoja, UX (QHU3HUECKHE WU
XAMHUYECKHUEe CBOMCTBA, JEHWCTBHE HaA JKUBbIE OPraHU3MBI, IOJy4YeHHUE H
NpUMeHeHHe. DKOoJIorHuecKre mpobiieMsl, CBS3aHHble ¢ OKCHIOM yriepoza (IV),
FUNoTe3a riao0aJbHOrO MOTEIUIEHHs KJIWMaTa, MapHUKOBBIA 3@dexT. YronpHas
KUCIOTa U €€ COoNmM, UX (PU3MYecKHMe M XHUMHYECKHUEe CBOKMCTBA, INOIy4YEeHHE H
npumeHenne. KavecTBeHHass peakuus Ha KapOoHaT-HOHBL. Mcrnonas3oBaHHE
KapOOHATOB B ObITY, MEIULIMHE, IPOMBILIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBOHauabHbIE MTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHHUAX
yriepoza (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOI, ITIHLEPUH, YKCYCHas KHUCIIOTa).
[TpuponHble HCTOYHMKHM YIJIEBOJOPOJAOB (yroib, TNPHPOAHBIN ra3, He(Ts),
MPOAYKThl MX mnepepaboTku (6eH3WH), WX pojib B OBITY M NPOMBINUIEHHOCTH.
[TonsTre o 6HoNOrHYecK BaKHBIX BEIECTBaX: )HUpax, Oelkax, yrieBoaax — U ux
ponM B OKM3HM 4eloBeka. MarepuaapHOe €IMHCTBO OpPraHMYeCKHX U
HEOpPraHUYeCKUX COeMHEHUH.

Kpemuuii, ero ¢usnueckue M XHMHYECKHE CBOWCTBa, IOJIYyYEHHE H
npuMeHeHune. CoeJUHEeHUs: KpeMHuUs B nmpupoze. OOuue npeactasBieHus: 06 OKCHIE
kpemuus (IV) u kpemaueBo# kucnore. CUIHKAThl, UX MCIOJIb30BaHHE B OBITY, B
MPOMBILUIEHHOCTH. BakHelMe CTpouTelbHbIE MaTepHalbl: KepaMMKa, CTEKIIO,
neMeHT, OeroH, kene300eToH. [IpoGiaeMbl 6e30macHOro  HMCIOJBE30BaHHSA
CTPOUTEJIBHBIX MaTepPHAJIOB B IIOBCEHEBHOM JKU3HH.

Xumuyeckuu 3kchepumenm:

u3yyeHue oOpa3lioB HEOPraHUYECKHUX BEIeCTB, CBOMCTB COJISHOM KHUCIIOTHI,
NpOBe/IeHNHe KaueCTBEHHBIX PeaklMii Ha XJOpPHA-HOHbBI U HAOII0eHHe NPU3HAKOB



UX TPOTEKaHMs, ONbIThI, OTpa)karoliue (U3MYecKrhe M XUMHUYECKHE CBOMCTBA
rajjoreHoB ¥ HX COeAMHEHMH (BO3MOXXHO HCIIOJIB30BAHHE BHIEOMATEPHAIIOB),
O3HaKOMJIEHKE ¢ 00pa3iiamMu XJ10pHU/I0B (rajloreHuI0B), 03HaKOMJIeHHe ¢ 06pa3iiaMu
ceppl U €€ CcOoeAMHEHMSMU (BO3MOXKHO MCIOIB30BAaHHE BHUIEOMATEPHAIIOB),
HaOroIeHne npouecca 00yriMBaHus caxapa Mo JeiCTBUEM KOHLIEHTPUPOBAHHOMN
CEPHOM KUCIIOTHI, U3yYEeHHE XUMUYECKUX CBOUCTB pa30aBieHHON CEPHOI KUCIIOTHI,
MpOBe/IeHe Ka4eCTBEHHOM peakiMu Ha CyJb(aT-uoH U HabMoaeHue Npu3Haka eé
NMPOTEKaHUsl, O3HAKOMJIEHHE C (pU3UYEeCKUMHU CBOMCTBaMHU a3zoTa, ¢ocdopa U ux
coeIMHeHHM (BO3MOXHO MCIOJIb30BAaHKWE BHIEOMATEPUAIOB), 0Opa3iiaMu a30THBIX
n dochopHbIx ynoOpeHuit, nomyyeHue, cobupaHue, pacro3HaBaHUe U H3ydYeHHE
CBOKMCTB amMMHaKa, MpOBEJEHHE KAuyeCTBEHHBIX peaKiyil Ha MOH aMMOHHUS H
¢ochaT-uOH W U3yyeHHWE T[PU3HAKOB MX [POTEKAHUs, B3aUMOJEUCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOXHO MCIOJIb30BAHUE
BUIEOMATepUasoB), HM3ydyeHUE MojleJiell KPUCTAJUIMYECKUX pelIETOK aiMasa,
rpadura, QynnepeHa, 03HaKOMJIEHHE C IPOLECCOM aAcOpOLMM PacTBOPEHHBIX
BEIIECTB aKTHMBUPOBAHHBIM YIJIEM W YCTPOWCTBOM IIPOTHMBOrasza, MOIy4YeHHe,
cobupaHue, pacrio3HaBaHWe M U3yYeHHUEe CBOWCTB YTJIEKUCIIOro rasa, NnpoBeIeHue
Ka4eCTBEHHbIX peakiMii Ha KapOOHAT M CUIIMKAT-MOHBI U U3y4YeHHEe NIPU3HAKOB UX
MPOTEeKAaHUsl, O3HAKOMJIEHHE C MPOAYKLMEH CHIMKATHON IPOMBIILIEHHOCTH,
pelieHue 3KCIepUMEHTANBHBIX 3aja4y 1o Teme «BaxHeillne HemeTalabl U UX
COETUHEHUS.

MeTajibl H HX COeIMHEeHH S

O6mas xapakTepucTMka XMMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBaHUH
ux nojoxeHus B I[lepuoauueckoir cucreme xumuueckux anemeHtoB JI. .
MenpneneeBa u crpoeHuss aromoB. CTpoeHue MeTaioB. Meraminyeckasi CBsi3b U
MeTaJIn4yeckass  KpUcTajuiMyeckass  peliérka.  DJIeKTPOXMMHUYECKHMH  psj
HanpspkeHui MetaioB. Du3Mueckue U XMMHYECKUe CBOicTBa MeTauioB. OOue
crocoObl momyvyeHuss MeTayioB. [loHSTHE O KOpPpO3UM MeETa/lloB, OCHOBHBIE
CrocoOBI 3aIIKUThI MX OT KOppo3uu. Criael (CTallb, YyT'YH, JIOPATIOMUHMMA, OpoH3a)
¥ X NIpUMEeHEeHUe B OBITY U MPOMBILILIEHHOCTH.

I1lenouyHble MeTa/ibl: NosioxkeHue B [leproauyeckoit cucTeMe XUMHYECKHX
anementoB JI. 1. MenzeneeBa, cTpoeHre UX aTOMOB, HaXOXJEHHUE B IPUPOLE.
dusznyeckne U XMMUYECKHe CBOWCTBa (Ha nmpumepe HaTpus M kKaius). OKCuasl U
TMJAPOKCUIBI HaTpusi M Kanus. [IpuMeHeHWe IIeNOYHBIX METauIoB M MX
COEeIUHEHMH.

[IlenoyHo3eMmenbHBIE MeETA/UIbl MArHM W KajJblUMH: [OJOXKEHUE B
[lepuoauueckoii cucreme xumuieckux anemeHToB [[. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoXKJeHue B rnpupoje. Pusuyeckre ¥ XUMUYECKUE CBOMNCTBA MarHus U



KaJIbLHs. BaykHeliinne coeJuHeHHs Kablus (OKCHI, THAPOKCH, conn). JKECTKOCT
BOJIbI ¥ CIIOCOOBI €€ yCTpaHEeHHS.

AnmomuHMiL: nosoxenue B [lepuoauyeckoit cucreMe XMMUYECKUX 3JIEMEHTOB
J1. 1. Menjeneesa, CTpOEHHE aroma, HaxoAeHHWe B mpupone. Dusnyeckue u
XUMHYECKHE CBOMCTBA AIFOMHHHUS. AM(OTEepHbIe CBOWCTBA OKCHAA U IMAPOKCHAA
AITFOMHHUA.

Keneso: nmonoxenue B [leproaudeckoil cHCTEMe XHMHYECKHX 371eMEHTOB [l
W. Menneneesa, CTpOEHHE aTOMa, HAaxXOXICHHE B mpupoje. Pusnveckue H
XUMHUYecKue cBoiicTa xene3a. Okcuasl, ruapokcuasl | conu xenesa (II) u xenesa
(IIT), ux cocTaB, CBONCTBA U MOJy4YEHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHEe ¢ o0pa3luaMi MeTaUIOB M CIUIaBOB, WX (DU3HYECKUMH
CBOMCTBAMH, M3yY€HHWE pe3yJIbTATOB  KOPPO3WH  METALIOB  (BO3MOXHO
UCIIOJIb30BaHKE BM/IEOMATepHalioB), OCOOEHHOCTEHW B3aWMOJEHUCTBHSA OKCHIA
KaJdblHs ¥ HAaTpUs C BOAOM (BO3MOKHO MCIIOJIb30BAHHE BHIEOMATEPHANIOB),
MCCIIeJJOBaHHE CBOMCTB XXECTKOM BOJBI, IpolLiecca FOPEHHs Xeje3a B KHUCIopoje
(BO3MOXHO  HCIONIB30BaHHE  BHJEOMATEpPHAJIOB), TPU3HAKOB  MPOTEKaAHHSA
KayeCTBEHHBIX PEaKIMii Ha HOHBI: MaTHHSl, KAJIbLIUS, ATFOMUHHUS, LIMHKA, Xxene3a (1I)
u xene3a (III), meau (II), HaGmoxeHHe M ONMUCAHHE IPOLECCOB OKpALIMBAHUSA
IUIaMEHH MOHAMM HATpHUs, KaJusd U Kaiblusi (BO3MOXHO HCIIOJIb30BaHHE
BHIEOMATepHAaJIOB), UCCleJoBaHHe aM(OTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMUHHUS U
FHAPOKCUIA LIMHKA, pellieHHe dKCIIepUMEHTANIbHBIX 3aJa4 1o TeMe «Baxuelinuie
METaJUIbl H UX COCUHEHUS».

XHMHSA H OKpPY’KAKOLIAs cpeaa

BeuiectBa M Marepuanbl B IOBCEJIHEBHOH HM3HM 4enoBeka. beszomacHoe
MCIIOJIb30BaHKUE BEILECTB M XMMHYECKHUX peakuuil B ObiTy. [lepBas momoius npu
XUMHUYECKHX 0)KOraxX U OTPaBJICHUSX.

XUMHUYECKOe 3arpsA3HEHUE OKpYJKarolleh cpeibl (IpeaesibHas J0IyCTHMas
KoHUeHTpauus BeuecTs, aanee — [1/IK). Ponb XuMuu B pemieHHH 3KOJOTHYECKHX
npobiiem.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3lOoB MaTepuasoB (CTEKIJIO, CIUIaBbl METAJJIOB, IOJMMEPHBIE
MaTepHualbl).

Mesxcnpeomemmusie ceasu

Peanuzanusi MeXNpeJMETHBIX CBS3ed NpH M3y4eHHWH XUMHMH B 9 Kiacce
OCYLIECTBIISIETCS. 4Yepe3 MCIOJIb30BaHHe KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHSTUM, TaK U MOHATUH, ABIAIOMIMXCS CUCTEMHBIMHU JUISl OTJEIBHBIX MPEJIMETOB
€CTeCTBEeHHO--HAay4YHOr 0 L{UKJIA.



OOure ecTeCTBEHHO-HAY4YHbI€ IMOHSATUA: Hay4yHbIH (akT, rumnoresa, 3aKoH,
TEOpHUs, AaHalu3, CHHTe3, KilaccupuKalus, NepUOJHYHOCTb, HabI0aeHHe,
JKCIIEPHUMEHT, MOJEeIUpOBaHHe, H3MEepeHHe, MOjelb, SBIE€HUEe, IapHUKOBBIH
3¢ dexT, TEXHOIOTHS, MATepUAJIbI.

®u3uka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYK/IH/1, U30TOIIbI,
paIMOaKTUBHOCTb, MOJIeKyia, AeKTPUYECKUI 3apsj, IIPOBOIHUKH,
MOJYNIPOBOJAHUKH, JOUIJIEKTPUKH, (OTOINEMEHT, BEIIeCTBO, Telo, O00bEM,
arperaTHoe€ COCTOSIHHE BELLEeCTBa, ra3, pacTBOp, paCTBOPUMOCTb, KPHCTAJUIMYECKas
pewméTka, CruiaBbl, GU3MYECKHE BEIMYMHBI, €IHHMIBI HU3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, CoHIIE.

Buonorus: ¢orocuHTe3, abixaHue, O6uocdepa, IKocucTeMa, MHHEpaJIbHbIE
ya00peHus, MUKpO3JIeMEHTBI, MAKPO3JIEMEHTHI, TUTATE/IbHbIE BEIIECTBA.

["eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE TIOPO/IbI, IT0JIE€3HbIE
MCKOIMaeMble, TOIIMBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS [TPOI'PAMMBI 110 XUMHWH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSI

JINYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yNbTaThl OCBOEHHsS MPOTrPaMMBI OCHOBHOro obuiero o6pa3oBaHMs
JOCTHraloTcs B Xojae OOydyeHHs XHMHHM B eJWHCTBe Y4eOHOH M BOCIMTATENbHOH
NeSTebHOCTH B COOTBETCTBHU C TPAJAULHMOHHBIMH POCCHMCKMMH COLMOKYIbTYPHBIMH H
JIyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, NMPUHATBIMU B OOILECTBE MpaBUIaMU U HOPMAMH
MOBEJIEHHS M CIOCOOCTBYIOT MpoleccaM CaMOIO3HAHMs, CaMOPa3BUTUSA W COLIMAJIM3ALMH
obyuaromuxcs.

JINYHOCTHBIE pe3yJIbTaThl OTPAXKAIOT NOTOBHOCTh O0YYAIOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPHEHTALIUI U PAaCIIUPEHHE OIbITa NeATEIbHOCTH Ha e€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOro BOCIIHTAHHSA:

LIEHHOCTHOTO OTHOLUEHHS K OTEUYECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY H
Hay4YHOMY HAclleUI0, TOHUMAHUs 3HAYEHUs XMMHUUYECKOH HAyKH B XXHU3HH COBPEMEHHOIO
o01iecTBa, CrIOCOOHOCTH BIaJeTh JOCTOBEPHOH MHGOpMaLMel O MepeioBhIX JOCTHKEHUIX
1 OTKPBITHSIX MUPOBOH U OTEYECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa M 001IeCTBa;

2) rpaxJaaHCKOro BOCIIHTAHHSA:

MpeCTaBIEHUS O COLMAIBHBIX HOPMax M MpaBHJIaX MEX/IWYHOCTHBIX OTHOLIEHHH B
KOJUIEKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  II0JIE3HOM,
yueOHO-HCCIeI0BaTeIbCKOM, TBOPUYECKOH M APYrHX BHIAX AEATEIbHOCTH, NOTOBHOCTH K
pa3HooOpa3HOi COBMECTHOH JeATEeNLHOCTH MPHU BBIOJHEHHH Y4eOHBIX, IMO3HABaTEJIbHbIX
3a7la4y, BBIMOJIHEHHH XHMHYECKHX OJKCIIEPUMEHTOB, CO3JaHHH Y4YeOHBIX IIPOEKTOB,
CTpeMJIEHHS K B3aHMONOHMMAHHIO W B3aUMOIIOMOLIM B TMpolecce 3ToH y4eOHOH
NEeATeNIbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IMOBEJEHHE H TMOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMK HPABCTBEHHBIX U NPABOBLIX HOPM C YYETOM OCO3HAHHMS MMOCIEACTBHH IMOCTYIIKOB,

3) UEHHOCTH HAYYHOI'O NMO3HAHHSA:

MHPOBO33peHYECKHEe TIpeACTaBICHHs O BellecTBe M XHMMHYECKOM peakluH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAYKH M COCTaBJIAIONIHE OCHOBY IS
MOHMMAaHUs CYU[HOCTH HAy4YHOW KapTHHBI MHpa, T[peJACTaBIeHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs IMPUPOJbl, B3aHMOCBS35AX 4elOBEKa ¢ NMPUPOAHOH Cpeloi, o
POJIM XMMHUH B IIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

No3HaBaTe/IbHbIE MOTHBBI, HallpaBJIeHHbIE Ha IMOJIy4€HHE HOBBIX 3HAHHMH 110 XMMHH,
HeoOXOoauMBIe /IS 00BACHEHHS HaOJII0JaeMbIX IMPOLECCOB U SBJICHHH, MO3HABATEIBHOM,
MH(OOPMALIMOHHOW M YUTATENIbCKOW KYyJBTYpbl, B TOM YHCJ€ HaBBIKOB CaMOCTOSATEIbHON
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOW JIUTEPaTypOM, JOCTYNMHBIMH TE€XHHYECKHUMH
cpeAcTBaMH MH(MOPMALIMOHHBIX TEXHOJIOIHH;



UHTepec K 00y4eHHIO U MMO3HAHMIO, JH0003HATEbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camo0o0pa3oBaHUIO, MPOEKTHOW M MCCIIEIOBATEIbCKONW JIEeSTENbHOCTH, K OCO3HAaHHOMY
BbIOOpPY HANpPaBIE€HHOCTH M YPOBHA 00yUY€HHUs B JabHEHIIEM;

4) popmupoBaHHS KYJAbTYPbl 310POBbS:

OCO3HAHHE LIEHHOCTH J>XM3HH, OTBETCTBEHHOINO OTHOLUEHHS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIM 00pa3 »U3HH, OCO3HAHMUE MOCIEACTBHA U HENPHUATHE BPEIHbIX
npuBbIueK (ynorpebieHus alKkoross, HAPKOTUKOB, KypeHHUs), HEOOXOAUMOCTH COOIIOAEHHUS
npaBui 6e30MacHOCTH MpU OOpallleHUH C XMMUYECKMMHU BELECTBAMU B OBITY M peajlbHOH
KHU3HH;

5) TpyA0OBOro BOCIIHTAHHUS:

MHTEpEC K MPaKTHYeCKOMY M3Y4eHHUIO Tpodeccuit ¥ Tpyaa pa3IMuHOro PO/, yBaXKEHHUE
K TPyAy ¥ pe3y/nbTaTaM TpPYJOBOH NEATENbHOCTH, B TOM YUCIIE Ha OCHOBE INPUMEHEHMS
MpeJMETHBIX 3HaHMA MO0 XMMHH, OCO3HAHHBIH BBIOOP MHAMBHIYaJbHOH TPAaeKTOPUH
IPOOJDKEHHST 06pa3oBaHusi C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMMH,
00111eCTBEHHBIX MHTEPECOB M MOTPeOHOCTEM, yCelHOH NMpodecCHOHAIbHON 1€ TEIbHOCTH
¥ Pa3BUTUS HEOOXOJUMBIX yMEHWH, NOTOBHOCThb a/laiTUPOBAThCs B MPO(ecCHOHaNbHOM
cpene;

6) 3K0JIOrMYeCKOro BOCIIHTAHHSA:

9KOJIOTHYECKH 1eJieco00pa3Hoe OTHOLIEHWE K MPUPOJe KaK MCTOYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CyIleCTBOBaHMS, TOHMMaHKE LIEHHOCTH 3/10poBOro 1 6e3onacHoro obpasa
XWU3HM, OTBETCTBEHHOE OTHOLUEHHE K COOCTBEHHOMY (H3MYECKOMY M ICHUXHYECKOMY
37I0POBBIO, OCO3HAHKUE [IEHHOCTH COOJII0/IeHUs paBuIl Oe30nacHOro nosesieHus rnpu pabore
C BellleCTBaMH, a TAK)Ke B CUTYalUsIX, YTPOXKAIOIIUX 3[J0POBBIO U XKU3HU JIIO/IEH;

CrocoOHOCTU NPHUMEHSTh 3HAHHUS, NOJy4aeMble NIPU U3YYeHUM XUMHH, NS pelleHHs
3a/la4y, CBSI3aHHBIX C OKpYXXawolled TMPUPOAHOM Cpeloi, I TOBBILIEHUS YPOBHS
9KOJIOTMYECKOM KyJIbTYpbl, OCO3HAHUS ITO0AIBHOIO XapakTepa 3K0JIOrHYeCKUX MpodieM U
NMyTel UX pelleHUs MOCPEACTBOM METOJ0B XMMHH, 3KOJOTUYECKOTO MBILLIEHHUS, YMEHHUS
PYKOBOZACTBOBATHCS UM B [I03HABATEIbHOM, KOMMYHHKATUBHOM U COLIMATIBHON IIPaKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMeTHBIX pe3yJbTaTOB BBIAEISAIOT 3HAYUMBble Ui (GOPMHUpPOBAHUS
MHUpPOBO33peHusi OoOIIeHay4yHble TOHSATUS (3aKOH, TEOpHs, MNPHHLMI, runores3a, Qaxr,
CUCTeMa, IpolecC, SKCIePUMEHT U ApPYyroe.), KOTOpbl€ MCIONB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX y4eOHBIX IpeaMeTax M [O03BOJSIOT HAa OCHOBE 3HAHUW M3 3THUX [PEIMETOB
(¢bopMHUpOBaTh NpeJCTaBIE€HUE O LEJIOCTHOW HAYyYHOW KapTHHE MMpa, U yHUBepCallbHble
yueOHble JeicTBUs (MO3HABaTelbHblE, KOMMYHMKATHBHbIE, PEryJsiTUBHbIE), KOTOPbIE
obecrieyrBarOT (OPMUPOBAHHWE TOTOBHOCTHM K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO M
OCYIIECTBIIEHHUIO y4eOHOM 1esITeTbHOCTH.

Ilo3naBaTebHbIE YHHBepcabHbIe YueOHbIe eHCTBHSA

Ba3oBsble lornyeckue eficTBUN:



YMEHHsl HCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBINIICHHS MPH OCBOCHHH 3HAHUMU:
pacKphIBaTh CMBIC]T XHMHYECKMX TIOHATHH (BBLAENSTH HMX XapaKTepHbIC MpPH3HAKH,
YCTAaHABJIMBAaTh B3AUMOCBSA3b C JPYTMMH TIOHATHSMH), HCIONB30BaTh TIOHATHS JUIA
00BsACHEHHsA OTHENbHBIX (DAKTOB W SIBIEHUH, BBIOMpaTh OCHOBAHUS M KPHUTEPHH A
k1accHGUKALMHE XHMHYECKHX BELIeCTB M XUMHUYECKUX peaKiii, yCTaHaBInBaTh IPUYHHHO-
CNEJICTBEHHBIC CBA3H MEXIy OOBEeKTaMH H3y4eHHs, CTPOUTH JIOTHYECKHE paCCyXACHHA
(MHIyKTHBHBIE, IeIyKTUBHbIE, 10 aHAJIOI'HH), /I€JIaTh BHIBO/BI U 3aK/IIOYECHUS;

yMeHHe IPUMEHATD B POLECCE MO3HAHMS MOHSATHS (IPeAMETHBIE ¥ MeTarpeAMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, MCIIOIb3yeMble B XHMHH, NPe0Opa30oBLIBATE LIMPOKO
NpUMEHAEMBIE B XWUMHH MOJEIbHbIC [PEJICTABICHHS — XHMHYECKMH 3HaK (CHMBOJ
3/eMeHTa), XUMuYeckas (GopMyiia U ypaBHEHHE XMMHYECKOW pEaKUWH — MPH pelIeHUH
y4eGHO-T103HaBaTEeNIbHBIX 3a[a4, C Y4ETOM 3THX MOJENIBHBIX MPEICTAaBICHHH BBIABIATh H
XapaKTepH30BaTh CyIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB — XMMHYECKHX BEIIECTB U
XMMHYECKUX pEaKLni, BHISBIATh O0IIMe 3aKOHOMEPHOCTH, NPHYHHHO-CIIEICTBEHHBIE CBA3H
¥ TIPOTUBOPEYHs B U3y4aeMbIX MpoLieccax U SBICHUIX.

Ba3zoBble Hecie10BaTeIbCKHE 1eHCTBHSA:
yYMEHHE MCII0JIb30BaTh MOCTABIEHHbIE BOIPOCH! B KAY€CTBE HHCTPYMEHTA [T03HAHMS, & TAKXKe
B KayecTBe OCHOBHI JIs (OpPMHUpPOBaHUS TMIOTE3bl [0 IPOBEPKE IPaBHIBHOCTH
BBICKa3bIBa€MBIX CYXICHHUI;

npuoOpeTeHHe OMbITA 10 MJIAHUPOBAHUIO, OPTaHU3ALMU U NTPOBEICHUIO YUEHHYECKUX
3KCIIEPUMEHTOB, YMEHHe Ha0I0AaTh 32 X010M ITpoLecca, CaMOCTOSATENLHO IIPOTHO3HPOBAThH
ero pesyasTar, (GOopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO
OIBITa, HCCIIEJOBAHMS, COCTABIIATH OTUET O MPOAeIaHHOH pabore.

Pa6ora ¢ undopmanueii:

yMeHHe BbIOMpATh, aHAJTH3HPOBATh W HHTEPIIPETHPOBATH WH(MOPMAIUIO Pa3IHYHBIX
BHIOB U (OpM NpeacTaBlIeHHs, MTOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMY/IsipHaAs
JIUTEpaTypa XMMHYECKOrO COJAep)KaHHs, CIpaBO4YHble MmocoOus, pecypchl MHTepHera),
KPUTHYECKH OLIEHHBATh MPOTHBOPEYHUBYIO U HEOCTOBEPHYIO HH(MOPMALIHIO;

YMEHHE NPUMEHATH Pa3InYHbIe METO/IbI M 3aIIPOCHI IIPH MOUCKE U 0TOOpe HHOPMALIHH
¥ COOTBETCTBYIOLIMX AaHHBIX, HEOOXOAUMBIX JUISl BBIOTHEHHS Y4eOHBIX U MO3HABATEIbHBIX
3a/a4  ONpeaeNéHHOro THma, mnpuoOpeTeHHe onbiTa B 00IACTH  HMCIOJIB30BaHHUA
MH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHI, OBJAJEHHE KyJbTYpOHW aKTHBHOTO
MCIIO/Ib30BAHMSl Pa3/IMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTENIBHO BBIOMPATh ONTHMAIBHYIO
dopmy npencraBieHuss HHGOPMALMKA W HUTIOCTPUPOBATh pelllaeMble 3a/1a4i HECJIOKHBIMH
CXeMaMH, IMarpaMMaMi, IpyruMu opmamu rpauku 1 UX KOMOHHALMAMH,

YyMEHME MCIIOJB30BaTh M aHATM3UPOBATH B Mpolecce y4eOHON U HUCCie10BaTeNbCKOH
NesSTeNbHOCTH HMH(OPMALMIO O BIMSHHM [POMBIILIEHHOCTH, CEJIbCKOTO XO35HCTBA H
TPaHCIIOPTa Ha COCTOSHUE OKPYIKaIOIEeH NPUPOJIHON CpeJibl.

KoMMyHHKATHBHbIE YHHBepcaibHble yueOHbIe 1eHCTBHSA:



yMEHMS 3a/aBaTh BOIpOCHl (B Xojae aAuainora M (WJIM) AUCKYCCHM) IO CYLIECTBY
obcyxaaeMoit TeMmbl, (GOPMYIHPOBATh CBOM IPEJIOXKEHUS OTHOCHTEIBHO BBIIOJHEHHUS
NIpeNIOKEHHOM 3a/1a4H;

YMEHHS TPEACTaBIATh MOJy4YeHHble pe3yJbTaThl MO3HABATEIbHOH JIeATEIBLHOCTH B
YCTHBIX M TIHCBMEHHBIX TEKCTaX; Je/laTh [PEe3eHTALMI0 pe3yIbTaTOB BBINOJHEHHS
XMMHYECKOro OJKCIeprMeHTa (JabopaTopHOro ombiTa, j1abopaTopHOii paboTel 110
HCCIIEIOBaHHIO CBOMCTB BELIECTB, y4eOHOro MPOEKTa);

YMEHHUS y4eOHOro COTpyAHHYECTBA CO CBEPCTHHKAMHM B COBMECTHOM IO3HABATEIbHOM
M MCCIIEI0BATENbCKOM JEATENPHOCTH IMPH PEIleHHH BO3HUKAIOUIMX NMpobjeM Ha OCHOBE
yuéTa OOGLIMX MHTEPECOB M COINAcoBaHMA No3uLMH (00CykaeHHs, OOMEH MHEHHSIMH,
«MO3rOBBIE IITYPMBD», KOOPAHHALMS COBMECTHBIX JCHCTBHM, ONpEIEIeHHEe KPUTEPHEB 110
OLIEHKE KayeCcTBa BHIMOIHEHHOM paboThl U ApyTrHe).

PeryisiTuBHbIE YHHBepcaibHble y4eOHbIe IeHCTBHSA:

yMEHHE  CaMOCTOSATE/NbHO  OMpeleNiaTh LEJId  JACATENIbHOCTH, IUIAaHUPOBATH,
OCYLIECTBJIATh, KOHTPOJMPOBaTh M IIPU HEOOXOAMMOCTH KOPPEKTHPOBaTh  CBOIO
NesTeNbHOCTh, BhIOMpaTh Haubosee 3(dexTuBHBIE crnOcoObl pemieHus Y4eOHBIX H
03HABATEBHBIX 337124, CAMOCTOSTEILHO COCTABIIATh M KOPPEKTUPOBATH IPEUIOKEHHbIH
aJIrOpUTM JEeHCTBHI MpPH BBINOJIHEHWH 3aJaHUH C y4€TOM MOJy4eHHMs HOBBIX 3HaHMA 00
M3y4aeMbIX O00BEeKTax — BELeCTBAaX M peaklusiX, OLEHWBATh COOTBETCTBHE IIOJIy4EHHOIO
pe3yinbTaTa 3asABIEHHONW LEIM, YMEHHE MCIOIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI,
npejaraeMsle B YCIOBUH 3a/laHHM.

INPEAMETHBIE PE3YJIbTATbHI

B cocraBe MpeAMETHBIX Pe3yJbTATOB IO OCBOEHUIO 00A3aTeNLHOTO COJEPIKaAHMI,
YCTAHOBJIEHHOTO JaHHOW (eaepanbHON padoyel NPOrpaMMOM, BBIAEJAIOT: OCBOEHHbIE
00yJaloIUMHCA Hay4Hble 3HAHHS, YMEHHS M CIOCOObl AeHCTBHMil, cnenuduueckue s
npeMETHOM 06acTH «XUMHUS», BBl AEATEIBHOCTH I10 MOJYYEHUIO HOBOIO 3HaHHUS, €ro
MHTEpIIpETalMK, MpeoOpa3oBaHUI0 M TMPUMEHEHHIO B PA3IMYHBIX YYeOHBIX M HOBBIX
CHUTYaLHsX.

K koHIly 00y4enus B 8 kiacce mpeJMeTHbIE pe3yJIbTaThl HA 0@30BOM YPOBHE JIOJIXKHEI
0TpaxxaTh CHOPMHUPOBAHHOCTD y 00YHAIOIUXCS YMEHHHM:

® pacKphIBaTh CMBIC] OCHOBHBIX XMMUYECKUX MOHATUH: aTOM, MOJIEKYJIa, XHMHYECKHM

3JIEMEHT, [POCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OAHOpOAHAs U
HEOJHOPO/IHAsl), BAJIECHTHOCTb, OTHOCHTEIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBass J0Js XHMHYECKOTro
3JIEMEHTa B COENMHEHWH, MOJIAPHBIA O00BEM, OKCHI, KHUCIOTa, OCHOBaHME, COJIb,
3JIEKTPOOTPUIIATENILHOCT, ~ CTENEHb  OKWUCJIEHHWs,  XMMHYECKas  peaKius,
KJIacCU(UMKALIUS peaklnii: peaklui COeJUHEHHs, PeaKlMH pa3/IoKEHHs, pPeaKlnuu
3aMelleHus, peakuud oOMeHa, 3K30- M 3HAOTEPMHYECKHE pPEaKLMH, TEIUIOBOM
3 deKT peakuuu, SAPO aToMa, 3NEKTPOHHBIH CIOW aToMa, atoMHas OpOMTalb,



pazgMyc aroma, XMMHYecKas CBs3b, [OJIIpHAs M HEMNOJISpHas KOBAJEHTHas CBsA3b,
MOHHAs CBS3b, HOH, KATMOH, aHKOH, PaCTBOP, MaccoBast J10JIs BelleCTBa (MPOLEHTHAS
KOHIIEHTpaLMsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aHMOCBSA3b OCHOBHBIX XHMHUYECKHX MMOHATHH U MPUMEHATH 3TH
TIOHATHSA TP ONTMCAHUY BELIECTB M UX MPEBPallleHHIH;

MCIIOJIb30BATh XMMHYECKYIO CHMBOJIMKY IJISi COCTaBIeHHS (GopMys BEIIECTB H
ypaBHEHUI XUMHUYECKUX pEeaKLHii;

OIpe/IeiATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSX, CTEeNEHb
OKHCJIEHHUS 3JIEMEHTOB B OMHApHBIX COENUHEHUSX, NMPHUHAUIEXHOCTh BEIIEeCTB K
omnpeeNéHHOMY Kjaccy COeIMHeHUH no ¢opmynaMm, BHI XHMHYECKOH CBS3H
(KOBaJIeHTHAasi U UIOHHAs) B HEOPraHUYECKUX COEIMHEHHSX,

packpbiBaTh cMbIch [lepuoandeckoro 3akona Jl. . Menzeneesa: 1eMOHCTPUPOBATh
MOHWUMaHHE MEePUOJAUYECKON 3aBUCUMOCTH CBOHMCTB XHUMHUYECKHX 3JIEMEHTOB OT MX
nonoxenuss B [lepuoauyeckod cucreme, 3aKOHOB COXPaHEHHs MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HHs, 3aKOHa ABOraipo;
ONMMCHIBATh M XapakTepus3oBaTh Tabau4Hyio ¢opmy [lepuoandeckoil CHCTEMBI
XMUMHYECKHX JJIEMEHTOB: pa3jiMyaTh MOHATHA «riIaBHas noarpymnna (A-rpymnmna)» u
«rnoboynas noxarpynmna (b-rpynna)», manbie ¥ OGonpliMe NepUoAbl, COOTHOCUTH
0003HaYeHus, KOTopble UMeroTcs B Tabnuue «Ileproauyeckas cucteMa XUMHYECKHUX
sneMeHTOB /I, 1. MenzieneeBay ¢ 4MCIOBBIMU XapaKTePUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX 3JeMEeHTOB (cocTaB M 3apsii sjapa, obliee YHUCIO 3JIEKTPOHOB H
pacnpejesieHle UX 10 JIeKTPOHHBIM CII0SIM);

KnaccHQUUUPOBAaTh  XMMHYECKHEe  DJJIEeMEHThl, HeOpraHW4YecKHe  BellecTBa,
XUMHYECKHe peaKiHH (110 YUCIIy U COCTaBy y4acTBYIOLIHMX B peaklMH BELIEeCTB, 110
TeruioBomy 3ddexTy);

XapaKTepu30BaTh (OMUCBIBATh) O0IIMEe XMMHUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX
KJacCoB, TMOATBEp)KIasd OIMUCAHHWE TMpPHUMEpPaMU MOJEKYJISAPHBIX YpaBHEHHH
COOTBETCTBYIOLINX XHMHYECKHX PEaKLIUid;

NPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOXHOCTHU IIPOTEKAHUsI XMMUYECKUX [TpeBpallleHUH B pa3/IMuHbIX YCIOBHSX;
BBIYHMCIIATH OTHOCHUTEIbHYIO MOJIEKYJISPHYIO H MOJISIPHYIO MaccChl BEIIECTB,
MacCoBYHO JOTK0 XMMHYECKOTO 3JIeMeHTa Mo (opMmyse COeJUHEeHHS, MacCOBYIO
NI0JII0 BEIlleCTBa B pacTBOpe, MPOBOAMTH PACUEThl M0 YPABHEHHUIO XUMHUYECKOH
peakiuy;

MIPUMEHATH OCHOBHBIE OMEpaLlii MBICIIMTEIbHOMN ACATEIBHOCTH — aHAJIU3 H CHHTE3,
cpaBHeHHe, 0000meHHe, CcHUCTeMaTU3aluio, KIaCCH(QHUKALHUIO, BBISBICHHE
NPUYHHHO--CJIEJICTBEHHBIX CBA3EH — sl U3yYEHHS CBOMCTB BEILECTB H XUMHYECKHX
peakuui, ecTeCTBeHHO-Hay4Hble METO/bl NO3HAaHUA — HaONIOIeHHe, H3MEpEeHHeE,
MOJEIMPOBaHHE, IKCIIEPUMEHT (peasibHbli U MbICJICHHBIN);



e CjenoBaTh IpaBWIaM IIOJb30BAHUSA XHUMHYECKOH NOCynoH u 1abopaTOpHBIM
o0opyaoBaHHEM, a TaK)Ke MpaBUiIaM OOpallleHHs ¢ BEeLeCTBAMH B COOTBETCTBHH C
HHCTPYKLMSMH 110 BBINIOJIHEHUIO J1abOpaTOpPHbIX XHUMHYECKHX OINBITOB IIO
NOJY4YeHHIO M COOMpaHHIO ra3000pa3HbIX BelIEeCTB (BOAOPOAAa M KHCIOpPOAA),
NPUTOTOBIICHHIO PACTBOPOB C OMNpeAenEHHOM MaccoBOW J0JieH pacTBOPEHHOIO
BEIIIECTBa, IUIAHUPOBAaTh M MPOBOAUTH XHUMHYECKHE OKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB LLENIOYEH U KUCIIOT ¢ ITOMOLIBIO HHAMKATOPOB (JIaKMYC,
dbeHoNndTATCHH, METUIOPAHXK U APYTHE).

K xoHIy 00y4eHus B 9 Kaacce npeIMETHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIO/KHBI

0Tpaxarth ChOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHHM:

® pacKpbIBaTh CMbIC]I OCHOBHBIX XMMHUYECKUX MOHATHHA: XMMUYECKHUI 3JIEMEHT, aToOM,
MOJIeKyJla, HOH, KaTHOH, AaHMOH, IPOCTOE BELIeCTBO, CIIOKHOE BEIIECTBO,
BQJIEHTHOCTh, 3JIEKTPOOTPULIATENIBHOCTh, CTENEeHb OKUCJIEHHS, XUMHUYecKas
peakiuus, XUMUYeCcKasi CBA3b, TEIIOBOH 3 (HEeKT peakLuH, MOJIb, MOJIIPHBINA 00BEM,
pacTBOp, OJEKTPOJMTHI, HEDIIEKTPOJHUTHI, JJIEKTPOJUTHYECKAs [IUCCOLUALIHS,
peakuMyu MOHHOrO OOMeHa, KaTaju3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMBbIe peaKLuH, OKUCITUTEILHO-BOCCTAHOBHTEIbHBIE PEAKIIUU, OKUCIIUTETD,
BOCCTAHOBMTENIb, OKHUCJIIEHHE M BOCCTAHOBIIEHHE, AJUIOTPONHUS, aM(pOTEPHOCTH,
XMMHYEecKas CBf3b (KOBaJleHTHasi, MOHHAs, MeTaJulM4yecKas), KpHUCTaJIMdyecKas
peiéTKa, KOppo3us METAJLIOB, CIIaBbl, CKOPOCTh XMMHUYECKOM PEaKLIUH, IIPe/IeIbHO
nomyctumas koHueHtpauus I1/1K Bemectsa,

® WLIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHUYECKHX MOHATHH U MPUMEHSATDH 3TH
MOHATHS NPH ONTUCAHUU BELLECTB M UX IPEBPaLCHHUH;

® CIIOJB30BATh XMMHYECKYIO CHMBOJIMKY JUIS COCTaBieHHsi (opMysl BEIECTB H
ypaBHEHHH XMMUYECKUX peaKLuii;

e OmnpeiensTh BAJEHTHOCTb M CTENeHb OKMCICHUS XUMHUYECKMX OJJIEMEHTOB B
COEMHEHMAX Pa3JIMYHOrO COCTaBa, MPUHAAIEKHOCTh BEUIECTB K OINpe/Ie/IEHHOMY
KJ1accy CoeMHeHHH o GopMyiam, BUJ XUMHUECKON CBS3H (KOBaJIEHTHAs, MOHHAs,
MeTa/lJIi4yecKkas) B HEOpPraHWYeCKUX COeAMHEHMSX, 3aps] MOHA 110 XUMHYECKOU
dbopMyJie, XapakTep cpejibl B BOAHBIX paCTBOPaxX HEOPraHUYECKUX COEIMHEHHH, TUII
KPUCTAJJTHYECKON pelIETKH KOHKPETHOIO BEIECTBa,

e packpbiBaTh cMmbicn [lepuommyeckoro 3akona JI. WM. Menzgeneesa
JIEMOHCTPUPOBaTh €ro NOHMMaHWe: ONHMCHIBaTh M XapaKTepH30BaTh TabIMYHYIO
¢opmy [leproanyeckoi CHCTEMbl XMMHYECKHMX 3JIEMEHTOB: pa3jivyaTh MOHSTHA
«rnasHas noarpynmna (A-rpynmna)» u «rnobounas noarpynna (b-rpynmna)», mansie u
GoJIbIIINE TIEPUOIBI, COOTHOCUTH 0003Ha4YEHH s, KOTOPBIE HMEIOTCS B IIEPHOAMYECKOM
TabiMile, C YHCIOBBIMM XapaKTEPUCTHKAMH CTPOECHHMsS AaTOMOB XHMHYECKHMX
3JIEMEHTOB (COCTaB ¥ 3apsj Aapa, 0011ee YUCII0 JIEKTPOHOB U pacipeIe/ieHue UX 1o
3JIEKTPOHHBIM CJI0SIM), 00BSCHATH 00LIMe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB



3JIEMEHTOB U UX COEJIMHEHHH B Mpe/esiax MaJlbiX MEePHOI0B U INIaBHBIX MOATPYIIII C
y4ETOM CTPOEHHS UX aTOMOB;

KIacCH(OUUMPOBATh  XUMHMYECKME  JJIEMEHTHI, HEOpraHW4YecKHe  BelleCTBa,
XMMHUYECKHE peakiuy (0 YUCIy U COCTaBy y4aCTBYIOIIMX B PEaKLMH BELIECTB, M0
TerioBoMy 3¢dekTy, M0 M3MEHEHHIO CTeNeHeH OKUCIeHUS XUMHYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAaTh) OOIIHe W crienu(puUecKHe XMMHYECKHe CBOHMCTBA
MPOCTBIX U CIIOKHBIX BEILIECTB, MOATBEPXKAas ONMUCAHHE TPUMEPAMH MOJIEKYJISIPHBIX
¥ MOHHBIX YpaBHEHHH COOTBETCTBYIOLIMX XUMHUYECKUX PEaKLIUH;

COCTABJIATh YPABHEHHS 3JICKTPOIUTHYECKOH AHUCCOIHALMH KHCIIOT, IIeJoYed H
COJIEH, MOJHBIE ¥ COKpPALIEHHBIE YPAaBHEHHs peaklui HOHHOro oOMeHa, ypaBHeHHUs
peakuui, TOATBEPXKAAIOIINX CYIIECTBOBAHHE TIE€HETHYECKOH CBA3H MEXIY
BELLECTBAMH Pa3/IMYHBIX KJIacCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MTOCPEACTBOM
COCTaBJICHHUs IEKTPOHHOTO OajlaHca 3TUX peakiui;

MPOTHO3UPOBATh CBOMCTBA BELLIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUs, BOZMOKHOCTH
MPOTeKaHUsi XUMUYECKUX NPeBpallleHui B Pa3IMYHbIX yCIOBUSX;

BBIUUC/IATh OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XHMHYECKOro 3JeMeHTa Mo (opMmysie COeJIUHEHHUS, MAaCCOBYIO
JOJIIO BeleCTBa B PacTBOpE, MPOBOAUTH PacCYEThl MO YPABHEHHIO XHUMHUYECKON
peakuuu;

cobmoaath MpaBHia IOJb30BAHUS XHMHYECKOW TMOCyfoW U J1abopaTOpHBIM
obopyaoBaHHeM, a Tak)Ke MpaBuia OOpallleHHsl C BelleCTBAMH B COOTBETCTBHH C
HHCTPYKLMSAMH 10 BBINOJHEHHIO J1a00paTOpPHBIX XHUMHYECKHX OINBITOB I10
MOJYYEHHIO U COOMPaHHIO ra3000pa3HbIX BellecTB (AaMMHaKa U YTTIEKUCIIOrO rasa);
MPOBOJMUTh pPEaKIMH, TMOATBEPKIAAIOIMIME KA4eCTBEHHBIH COCTaB pa3JIMYHBIX
BEIIECTB: PacIlO3HaBaTh OMBITHBIM IyTEM XJIOpUA-, OpOoMHUA-, HOAMA-, KapOoHaT-,
dochar-, cunukar-, cynbdar-, HAPOKCHI-HOHBI, KaTHOHbl aMMOHHMS H HOHEI
M3yYEeHHBIX METAJIOB, NMPUCYTCTBYIOLIME B BOIHBIX pacTBOpax HEOpraHH4YEeCKHX
BEIIIECTB;

MPUMEHATH OCHOBHbIE ONEPalliH MBICITUTEIbHON JeATEIbHOCTH — aHAIM3 U CHHTE3,
CpaBHeHHe, 0000IIeHHe, CHCTEeMAaTU3alMIO, BBIABICHHE MPHUYUHHO-CJIEICTBEHHBIX
CBsI3eM — JUIS M3YYEHHS CBOKMCTB BEIIECTB U XUMHYECKHX PEaKLMH, eCTECTBEHHO-

Hay4YHbI€ METOAblI IIO3HAHHUA — HaGJHO,ZleHHC, U3MEpPECHHE, MOACIHPOBaHHE,
3KCTMIEPUMEHT (peallbHbIH M MBIC/IEHHBIH).
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|
L1 €CTECTBO3HAHHA U | 5 5
’ NPAKTHYCCKOH JCATEIBHOCTH |
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MOYPOYHOE INJIAHUPOBAHHUE

8 KJIACC -
Koa-Bo DIeKTPOHHbIE {
Ne ; . 4acoB Hdara nudposbie JlonotHUTE ILHAS
n/n B H3Y9eHHSA o0pa3oBaTejibHbIE aHdopmanus
cero
pecypcnl
1 ITpenmer xumun. Poib XMMHAH B XKH3HHU YelIOBEKa. 1 1 bubmorexa [JOK §1-2 o
Tena u BemecTBa https://m.edsoo.ru/ff0d210c -
[TpakTuyeckas paGora Ne 1 «IIpasuna pabotsi B
2 napﬁo aTOPUH upn HEMBI 00 anfeﬂm c ‘J)la6o TOPHBIM 1 DS e S |
paTop P P parop https://m.edsoo.rw/ff0d23dc
| obopynoBaHmem» ) . - B ]
3 Yucrsle BemecTBa u cMecH. CriocoOsl pasieneHus 1 bubmmorexa [JOK §4
cMecei https://m.edsoo.ru/ff0d26ca
4 IIpakTuueckas pabora Ne 2 «Pa3nenenue cmeceii (Ha 1 bubmorexa [JOK
NpUMEPE OYHCTKH TOBaPEHHOM COJIH)» B B https://m.edsoo.ru/ff0d28c8 ]
s DuU3HYECKHE H XUMHUYECKHE ABJICHHS. X HUMHYECKas 1 bubnuoreka [[OK §6
\ peaxuus \ https://m.edsoo.ru/ff0d37fa
N— — :
bubmoreka [{OK
6 Aromi H MOJIEKYJIbI - 1 https://m.edsoo.ru/ffd2a6c §7 ,
bubmoreka I{OK
7 IIpocTeie u cnoXHbBIE BemecTBa 1 hitps//m.edsoo.nu/ff0d2a6c | §8-,9 ]
g Xumudeckue neMeHTel. OTHOCHTEIbHAS aTOMHAs 1 bubmmoreka I{OK §10-12
Macca. 3HaKH (CHMBOJIBI) XHMHYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 3aKoH NOCTOSHCTBA COCTABa BEIIECTB. XHMHYECKas 1 bubmmoreka [JOK §13-14
dopmyna. OTHOCHTEILHAS MOJIEKYJIIpHAs Macca | https://m.edsoo.rw/ff0d2eae
S | bub OK o
10 M | 1 ubmoreka L 5
| M zic_ci)s_af zinfix?ianqccxoro SIICMCHTa j COC/MHEHNH | hitps://m.edsoo.ru/fR0d350¢ § |




bubmoreka [[OK
https://mpdsog.m/ﬂi)d}ﬁg ‘

bubnuoteka LlOT(
https://m.edsoo.m/ﬂ’()d3_a 16

bubmaumoreka [[OK
https://m.edsoo.ru/ff0d2d50

bubmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bubmnoreka [IOK
https://m.edsoo.ru/ff0d3{34

bubnanoreka L[OK-

https://m.edsoo.ru/ff0d40c4

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4290

bubmmoreka [{OK
https://mfdsoo.m/ﬁ'()d5230

bubanoreka [{OK

https://m.edsoo.r/ff0d5708 |

§36

§37

bubmoreka [JOK

https://m.edsoo.ru/ff0d497a

§22

bubmmorexa [{OK
https://m.edsoo.ru/ff0d4614

§23-24

11 BaneHTHOCTh XUMHYECKHX JIEMEHTOB

12 Cocrasnenne GopmyI 1o BaJICHTHOCTH

13 ATOMHO-MOJIEKYJISIPHOE YYEHHE

14 | 3aKOH COXpaHEHHs MAcChl BEIECTB. XUMHUYECKHE
ypaBHEHHS

5 Kiaccupukanms XHMHYECKHX peakinii (CoeIMHeHH , f
pa3ioKeHus, 3aMeleHns, oOMeHa) '

16 M. B. JIoMOHOCOB — YUY&HBIH-IHIIUKIIONEIUCT.
O6o061menne 1 cucTeMaTi3alus 3HaHUH

17 Konrpoasnas pabora Nel no reme «BemecTa u

‘ XHUMHUYECKHE PEaKIIHU»

18 KonuyectBo Bemecrsa. Moss. Mossipaas macca

19 BbrMUCICHHS KONHYECTBA, MAacChl ?emecma no
YPaBHEHHSAM XHMHUYECKHX peaKIui

20 Kucnopoa. Criocobsbl mosmyyeHus Kuciopo/ja B
1abopaTOpHH U MPOMBIIUIEHHOCTH.
Du3HYecKHue U XUMHYECKHE CBOHCTBA KHCIIOPO/ia

21 (peakumu okucneHus, ropenue). [loustue 006 okcuaax.
[Ipumenenue kucnopoaa

2 Bo3nyx — cMech rasos. Cocras Bo3ayxa. Kucinopon
— 3JIEMEHT U mpocToe BemecTBo. O30H
Ternosoi 3p ekt XHMHIECKOH peakiuH, MOHATHE O

23 TEPMOXHMHYECKOM YPaBHEHHH, 3K30- H

7 IHOTEPMHUYECKHUX PeaKIusIX

bubmmoreka IJOK
https://m.edsoo.ru/ff0d448e

§26-27

bubnmuoreka [1OK
https://m.edsoo.ru/ff0d4790




pacTBOPEHHOIO BEILECTBAY

24 TomnmuBo (HedThb, yrojb ¥ MeTaH). 3arps3HEHHE 1 bubamnoreka [{OK
BO3/yXa, criocoObl ero NpeIoTBpalcHus E https://m.edsoo.ru/fﬂ)d4c4a7
’5 [TpakTrueckas pabora Ne 3 no teme «Ilomyuenue u 1 bubmorexa [JOK
cobupanue KHCIOPO/a, H3YUEHHE €ro CBOHCTB) ! https://m.edsoo.ru/ff0d4ae2
2% Bonopos — 351eMeHT B IpoCToe BEIecTBO. 1 bu6morexa [{OK §28
Haxoxienue B npupoze T https://m.edsoo.ruw/ff0d4dd0
7 du3nyecKne U XAMUYECKHE CBOMCTBA BOJIOPO/A. 1 bubimoreka [{OK §29
[Tpumenenue Bozopoaa 7 https://m.edsoo.ru/ff0d4dd0
bubmmoreka [JOK
HATH 1
2 | TEmSOERAONG e - htps://m.edsoo.ny/ff0d50d2
29 [TpaxTrueckas pabora Ne 4 no teme «Ilomydenne u i bubmoreka [IOK
coOupaHHe BOJI0pO/ia, H3YYEHHE Er0 CBOMCTB» s https://m.edsoo.ru/ff0d4{42
E . bubmoreka 1JOK
i’:O ¥onfpﬂbm 00BEM ra3oB. 3akoH ABOraapo | 1 https:/m.edsoo.nu/fd542e §3g_
3 Beryuciienust 06b€Ma, KOJTUYECTBA BEIECTBA rasa 1o 1 bubmoreka [JOK
- €ro H3BECTHOMY KOJIMYECTBY BEIIECTBA HIIH 00BEMY https://m.edsoo.m/ﬁﬂ)dSSqO ‘ 7
3 Beruuciienus 00bEMOB ra3oB 110 YPaBHEHHIO PEaKIIUU 1 bubmoreka [JOK - §39
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUH ra3oB . https://m.edsoo.ru/ff0d5708
. bubmmoreka 1{OK
33 Du3nYecKne 1 XMMHUYECKHE CBOMCTBA BO/IbI _1 https://m.edsoo.rw/f0d587a §31-32
. bubmnoreka 1{OK
ﬁ 7CocraB ocHoBanwuii. [TonsTue 06 uHIMKaTOpax 7 1 hitps:/m.edsoo.rw/fi0d59e2
Bona xak pacrBoputens. Hacbimenusie u
35 He:ac :mme pacn;o bl Ma:::oaaa OJIsl BElleCTBA 1 BRI §33
o P P A https://m.edsoo.ru/ff0d5b40
~BpactBope - -
ITpakTuueckas pabora Ne 5 no teme «IIpurorosienue
36 r:rn?,o BC onp enéHHON MaccoBOM z]l)oneﬁ 1 R
pa Pe pelt https://m.edsoo.ru/ff0dSeba




37 Pemenue 3aiau 1 Bu6mzorexa [{OK
B ) B htps://m.edsoo.rw/fR0d4dd0

18 Kourpoasnas pabora Ne2 no reme «Kucnopoz. 1 bubmmorexa [{OK
) Bonopon. Boaay 7 L L https://m.edsoo.ru/ff0d6342

39 Oxcupl: cocTaB, KnaccHUKaLusi, HOMEHKIIATypa. 1 | bubmmoreka [{OK §40

[Tonyuenue okcu0B https://m.edsoo.ru/ff0d664e :
. Bubmoreka [[OK
140' XUMHYECKHE CBOMCTBA KHCIIOTHBIX, OKCH/IOB o 71 7| Hitos i dsou/ROdGEAe §4(i B
. bubmmoreka [[OK
41 OcHoBaHus: cocTas, KiaccuuKaims, HOMEHK/IaTypa 1 Kiftos /i adio0 sulERd6Tea §41
= e —_—
< Bubmorexa [[OK
42 7 1 42
| AEMIISCRRC cpoeRa ocHopaIIR B https://m.edsoo.ru/ff0d67ca 3
0!I e e e e e _ | .
bubmmoreka [[OK
: 44

< Kucnori 7c7(icran, Knaccuukalus, HOMEHKJIATypa 1 biftos:/m-edsoa.nil s §

bubanoreka [[OK

- i 45

7 5 I?on*qéririciu xnnfuqccxue CBOMCTBa KHCIJIOT ,, 1 hitps:/m.edsoo.ru/Mdfee2 §

46 Counu (cpeiHue): HOMEHKIIATYpa, CrIOCOOB! MOJTYYeHUS, 1 bubmmoreka [{OK §46-47
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas pabora Ne 6. Pemnenne

47 3xr::ne nmcmanr::{m 3aja4 o teme «OCHOBHbIC 1 e E

e B ¢ https://m.edsoo.ru/00ad9b7c
| KJIACChl HEOPraHHYECKHUX COEIHHEHH I . i
i 48 ['eneTnveckas cBA3b MEXAY KJlacCaMHu 1 bubmorexa [{OK
HEOPraHU4YEeCKHX COEJIMHEHHMH https://m.edsoo.ru/00ad9a50
5 bubmorexa [[OK
_49 Obo0menne 1 cucTeMaTH3alus 3HaHUH ,, 1 Fois heessmbaban |

50 KonTpoasnas pabora Ne3 1o reme "OcHOBHBIE 1 bubmotexa [[OK

KJIACChl HEOPraHMYECKUX COCAHHCHHH" https://m.edsoo.ru/00ad%la




51 [lepBbie MONBITKH KIacCH(pPUKAIMH XUMHAYECKHX bubmoteka [{OK §49
aneMeHTOB. [loHsATHE 0 rpynnax CXOJHBIX IEMEHTOB https://m.edsoo.ru/00ad9ffa
5 [lepuoanyeckuii 3akoH u [lepuoanyeckas cucrema bu6imorexa [JOK §50
B xumHudeckux snemenToB J|. U. Menaeneesa https://m.edsoo.ru/00ada52¢
bubmoreka [{OK
5% | Ticpagms, Py, NoCpyIIH hétgs://m.edsoo.r/00adasze | 31
bu6moreka [JOK
54 Crpoenune atromoB. CocraB f'romuux anep. U3oromnsl it edsoo ri/00ada3 §52
55 Crpoenmue 21eKTPOHHBIX 000JI0UEK AaTOMOB JJIEMEHTOB bu6morexa [{OK §53
Ilepuosmueckoii cucremsi /1. . Menzeneena https://m.edsoo.ru/00ada6be
XapakTepuCTHKA XHMHYECKOT'0 2JIEMEHTA 110 €ro
56 nof:ox(elzno B [lepnouueckoii cucreme /1. U ap T ILOK
o Ee https://m.edsoo.rw/00ada824
Menneneena
3navenne [lepuomyeckoro 3aKoHa /Uis pa3BUTHS
57 Hayku u npaktaks. J{. U. Mennenees — yuénblii T~ §54
Y B AP g e AN FRRERE https://m.edsoo.ru/00ada96e
- NeJaror ¥ rpakiaHud - 7 |
58 INEeKTPOOTPUIIATETILHOCTh AaTOMOB XHMHYECKHX ‘ bubmorexa [{OK §55
3JIEMEHTOB w https://m.edsoo.ru/00adaab8
| bu6moreka 1{JOK
o R e B ‘. https:/]m.edsoo.ndOOadacM 396
60 KoBasieHTHas nojiipHas XMMHYECKas CBA3b Batamionieka TIOK
P - - \ https://m.edsoo.ru/00adaab8 |
61 KoBasieHTHas HENoJIIpHAs XUMHYECKas CBA3b R
P | https://m.edsoo.ru/00adaab9
I — i -
bu6moreka IJOK
Gk | CrenesosmcicHEy | https://m.edsoo.rw00adae28 | >
63 OKHCITHTENIbHO-BOCCTAHOBHTEILHBIE PEaKIUH | Y
- pe | https://m.edsoo.ru/00adb076 |




9 KJIACC

- 7 Koanuecrso uacos - JJIeKTpPOHHBIE
HaumeHnoBanHe pa3jie/ioB H TeM (undposbie)
Ne n/m Konrposnbusie | [Ipakruveckue
NporpamMmsl Bcero obpa3zoBaTe ibHbIE
paboThI paboTsi
pecypcsl
Pa:uieJ; 1. BemecTBO H XHMHYECKHE ;egl(lllrl!lii 7 - B B
[ToBTOpeHue u yrinybreHne 3HaHuH I bubimoteka [[OK
1.1 5 1
| OCHOBHBIX pa3/IeJioB Kypca 8 kiracca | i - https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX 4 bubmorexa [JOK
’ peakuui https://m.edsoo.ru/7f41a636
DNEeKTPOIUTHYECKAs JIUCCOLHALIHS. bubmoreka [JOK
1.3 8 1 1 ;
XHMHYECKHE PEaKIHH B PACTBOPaX ) | - https://m.edsoo.ru/7f41 a636:
[
Uroro no pazaeny 17
Pil’asne{lz. HemeTa/uibl B HX COeIMHEHHS B - 7 B ) 7 - 7
21 OOmas xapakTepHCTHKa XHMHYECKHX i | bubmmorexa [JOK
) snemenToB VIIA-rpynmsl. ["anoress ‘ https://m.edsoo.ru/7f41a636 |
OO6mas xapakTepuCTHKA XUMHYECKHX
22 :meI:emo: VIAp nsl. Cepa u e€ 6 [ Basarens IOk
' FRFTRIEL L apamcs https://m.edsoo.ru/7f41a636
COC/HHCHHS
OO6mas XxapakKTepHCTHKAa XUMHYECKHX
23 3nelhlalemo: VA-p nbl. A30T, pocdop H HX 7 1 BRED DTSR IO
: PR P https:/m.edsoo.ru/7f41a636
COeIMHEeHHUS B )
OOmas xapakTepuCTHKa XHMHYECKHX
24 3nelllwlem:: IVAp bl. YIJIEpoa U 8 1 2 Brbyorexs. LIOK
’ . TPYTIHIEL A https://m.edsoo.ru/7f41a636
KPEMHHH U MX COC/THHCHHS -
Hroro no pazaeny 25




Paznen 3. Mera/uibl ¥ HX COeJHHEHHS

R & bu6moreka [JOK
3:1 CTBa METaJLI 4
R . - B https://m.edsoo.ru/7f41a636
bubmuoreka [{OK
3.2 A aJUThI 16 1
D R R f:oe:n@?nﬂsfi | = https://m.edsoo.ru/7f41a636
Wroro no pazaeny 20
Paznen 4. XumMus 1 oKpyxaiomas cpeaa
4.1 BemecTBa H MaTepHAIIBI B )KH3HH YeI0BEKA 3 Br6moreka LIOK
' o o https://m.edsoo.ru/7f41a636
Hroro no pazzpeny 3
PesepBHOE BpeMs 3 bubmmorexa [{OK

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

ciabble NEKTPOITHTHI

https://m.edsoo.m/OOa{chS .

Kou-Bo JIeKTPOHHBbIE
Ne 9acoB Jara undposbie JonoaHuTEILHAS
Tema ypoka ——
n/n H3ydenuss | oOpa3zoBaTesibHbIC unpopmanus
Bcero
pecypcel
1 Iepuomueckuii 3akoH. [lepuoauueckas cucrema 1 bubmioreka 1{OK
xumuueckux emeHToB /1. U. Menneneesa 7https://m.edsoo.ru/003db59e
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHYECKUX bubmmoreka [JOK
#) . 1
A 9JIEMEHTOB MEPBLIX TPEX NMEPHOIOB o - 7ht£ps:{/m.edsoo.nd00§§b6b6 o |
Knaccudukanus 1 HOMEHKJIaTypa HEOPraHHYECKHX bu6mmorexa LJOK
3 1
‘ BEIIECTB https://m.edsoo.ru/00adb7e2
Buapl XMMHYECKOH CBS3H H THITBI KPHCTAJUIHYECKHX bubmmorexa L{JOK |
4 4 1 |
peméTox hnps://m.quog.qMOOadbac6 | - [
‘ Konrpoasuas pabora Nel no reme «IloBTopenue u
5 yriy0renue 3HaHU OCHOBHBIX pa3/ieioB Kypcea 8 1
KJj1acca» - |
P Knaccudukanms XuMHYECKHX peakiui 0 pa3IM4HbIM 1 bubmaoreka [JOK §1
_ - mpu3HakaM. OKHCIHTENFHO-BOCCT. PEAKIHH https://m.edsoo.ru/00adbcb0 B
| 7 OKHCIHTEIBHO-BOCCTAHOBHTEIIbHbIC HH 1 S EIC §1
S h({pg://m.edsoo.nMOOadczEe | - N
8 ITonATHE O cCKOpOCTH XUMHYecKo# peakiuu. [lonsTue o i bubimoteka [{JOK §3
} TOMOTCHHBIX H F€TEPOr€HHBIX peaKIMsIX lﬁpizllm.gdsm.ru/OOadbg9g | )
‘ [TonsTHE O XMMHUYECKOM paBHOBECHH. DaKTOPHI,
9 BJIHSIIOLIHE HA CKOPOCTH :ummecxoi'l aK ‘:4 H 1 Bt LIOK §5
= P S https://m.edsoo.nw/00adc28c
| TIOJIOXKEHHEe XMMHYECKOTO PaBHOBECHS - | 7 ‘
10 Teopus snekTponuTHYecKol Auccoranun. CHiIbHbIE H 1 bubmoreka [JOK §6




bubmmoreka [[OK

64 0) 1
KHUCIIUTEITH H BOCCTaHOBHTeJIH—__ _ hitps://m.edso0.rw00adb0T6
bubamnoreka [[OK
65 0606 3anus i 1
e SHanmm ‘ hnps://m.gdsoo.m/OOadb3 3c
66 Kourpoasuas pa6ora Ned no reme «Ctpoenue 1 bubmmoteka [{JOK
aroMa. XUMHYECKast CBA3b)» https://m.edsoo.ru/00adb486

67 PesepsHblit ypok. O6001menne # cucTEMaTH3alHs 1 bubimorexa [JOK
3Ha1mﬁ77 https://m.edsoo.ru/00ad9¢cb2

68 PesepBubiii ypok. O600menne u cucteMaTH3anus 1 bubmotexa [JOK
3HAHUMH https://m.edsoo.ru/fl0d6 1c6
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11

bubnmroreka [JOK =

nmf""'e BRSNS ORRRS hitps://m.edsoo.rw00adddds | -
12 XHMHYECKHE CBOMCTBA KHCJIOT U OCHOBAaHHH B CBETE bubmoreka [JOK
NpeCTaBjIeH il 00 3IeKTPOJIHTHYECKOH JUCCOIHALHH https://m.edsoo.ru/00add5d8
13 XHuMHUYECKHe CBOMCTBA COJIEH B CBETE NPEACTaBICHUN bubmoreka [JOK
00 2JIEKTPOTHTHYECKOH TUCCOIIHAIIHH https://m.edsoo.ru/00add8b2
bubmmoreka [{OK
[ | SR https://m.edsoo.rw/00addods |
. bubmoreka [JOK
|2 } OOMIECHE i CRCT SRR SRArE Y | hitps://m.edsoo.rw/00addd12 o
| 16 [TpakTuueckas pabora Ne 1. «Pemenune ‘ bubmoreka [{OK
’ | 3KCIEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
] Kourpoabnas padora Ne2 no reme
17 «DNEKTPONUTHYECKAs JUccolHanui. XMMHYECKHE Butimaorees OK
https://m.edsoo.ru/00addec0
peaki[iH{ B pacTBOPax»
i O61mas XapaKTepHCTHKA ralloreHOB. XHMHYECKHE bubmmoreka [IOK §12-13
} CBOMCTBA Ha IpUMEpE XJIopa https://m.edsoo.ru/00addfe2
i5 Xsoposojopoa. ConsHas KHCIIOTa, XUMAYECKHE bubmorexa LIOK §14-15
CBOWCTBA, MOJIYYECHHE, IPUMEHEHHE https://m.edsoo.ru/00adel 04 )
20 | TlpaxTuyeckas paGora Ne 2 no Teme «ITomyuenue bubmoreka [[OK
COJIAHON KHMCIIOTBI, H3y4YEHHE €€ CBOHCTB» https://m.edsoo.ru/00ade348
91 BbI4ucIieHus 10 YpaBHEHUSIM XUMHYECKHX PEaKIIMid, bubmmoreka [{JOK
|| ecM OJTHH W3 PCarcHTOB JIaH B H30bITKE https://m.edsoo.ru/00ade488
bubmoreka [{OK
32 O6mas xapaktepucTika 31eMeHToB VIA-rpynmnsl Hitoa il et aul00adasda §17
AsorponHbie MoauduKanuu cepbl. Haxoxaenue cepsl
23 U e€ CoeTMHEHHH B MpUpoae. XUMHYECKHE CBOHCTBA Bty O §18
https://m.edsoo.ru/00ade64a
-t .




docdaramn

https://m.edsoo.ru/00adfc20

24 CepoBozopoji, cTpoeHue, Gpu3ndecKne 1 XHMHYECKHE bubmorexa LIOK
CBOMCTBa https://m.edsoo.ru/00ade802
25 Oxcuiel cepbl. CepHasi KHCII0Ta, PU3HYECKHE U bubnuoreka [IOK
XHMHYECKHE CBOHCTBA, IPHMEHEHHE https://m.edsoo.ru/00adea28
XHMMHYECKHE PEeaKIHH, JIE)KAIHE B OCHOBE
2% NPOMBIIUIEHHOTO criocoba noyy4yeHus CepHoM bubnuoreka [|IOK
KHCIIOTHL. XMMHYECKOE 3arps3HEeHUE OKPYKaIOIIEH https://m.edsoo.ru/00adec8a
Cpe/bl COCIMHEHUSMH CEPBI
7 Berancienne MaccoBO# 10JIM BbIXO/1a TPOAYKTa bubmmoreka [JOK
peakiuu https://m.edsoo.ru/00adec8a
O6mas xapakTepucTHKA 3JieMeHTOB VA-rpynmnsbl. A30T,
28 pacnpocTpaHeHHe B Ipupoe, pusnyeckue u brtumaresn LIOK
https://m.edsoo.ru/00adeea6
- XHUMHYECKHE CBOMCTBA - - - I B
| 29 AMMHMaK, ero pu3nvecKkne ¥ XHMHYECKHE CBOMCTBA, bubmmoreka [JOK
MOJIyYE€HHUE H IIPUMEHEHHE https://m.edsoo.ru/00adf004
30 [Tpaktryeckas pabora Ne 3 no teme «llomydyenne bu6moreka [JOK
aMMHaKa, H3y4eHHE ero CBOHCTBY https://m.edsoo.ru/00adf180
3 A30THast KHCJIOTa, € PHU3HYECKHEe H XHMHYCCKHE bubnmoreka [JOK
CBOMCTBa https://m.edsoo.ru/00adf306
Vicnionb30BaHHEe HUTPATOB H COJIEH aMMOHHMS B
1 Ka4eCcTBe MHHEPAIBHBIX YA00peHuii. XumMuueckoe bubmmoteka [{OK
3arpsA3HCHUE OKPYXalOIICH Cpe/ibl COCIMHEHUAMH https://m.edsoo.ru/00adf518
azoTa
13 ®ochop. Oxcun pocdopa (V) u pocdopnas kucnora, bubmmoreka [[OK
(pu3nyecKkre U XUMHYECKHE CBOMCTBA, N0OJTyYeHHE https://m.edsoo.ru/00adf68a
Ucnons3zoBanue pocdatoB B kKauecTBe MHHEPAIBLHBIX
- bubmoreka [[OK
34 ynoOpeHui. 3arpsi3HeHHe NPHPOHON CPeibl




Yriiepos, pacnpocTpaHeHHE B IPUPOJiE, PU3HYECKHE H

Bubimorexka [{OK

€CJIH OZTHH H3 pCarcHTOB COACPIKHUT IIPHMECH

https://m.edsoo.ru/00ael 156

35 31-32
= XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢ 3
- Oxcuapl yriepoaa, ux Gpu3HUecKHe H XHMUYESCKHE
‘ . Bubnmmoreka LIOK
36 CBOMHCTBA. DKOJIOrHYECKHE MPoOIeMbl, CBA3aHHbIE € §33-34
https://m.edsoo.ru/00adfebe
okcuaom yriepoja (IV) ) o -
bubmuoteka [JOK
37 b/ ¢ 35
- FOUPHAT ICHETIOTA H €€ Cort hitps/m.edsoo.ru/00ae006c | °
[IpakTuyeckas pabora Ne 4 no reme "[lonydenue
38 ISICKHCJIOI‘O raza KauecTBennas nay‘:ia Butimoresy OK
¥ e RN https://m.edsoo.ru/00ae027¢
kapbowar-won" o ]
19 IlepBonaydanbHble MOHATHS 00 OpraHHYECKUX bubmmoreka [JOK
BEILECTBAX KaK O COCIMHEHUAX yriiepo/ja https://m.edsoo.ru/00ae054¢
= -
\ . bubnuoreka [1OK
40 K 37-38
| PR ef‘o coeflniie}{nﬂ o B https://m.edsoo.ru/00ac080a 3
IIpakTryeckas pabora Ne 5. Peenune
41 3Kr::ne umeHTanin( 3as1a4 no teme «Baxneimmue o
P https://m.edsoo.ru/00ac0bf2 |
) HEMETA/UIBI M MX COeJMHeHHs» - B o
Kourpoasnas pabora Ne3 no teme «Baxneinun bubmmorexa [{OK
42
- HEMETAUIbI U UX COCJIMHEHHUS» https://m.edsoo.ru/00ae0e18
O6mas XxapaKTepuCTHKAa XHMHYECKHX 3JIEMEHTOB —
MeTaUI0B. MeTajuindecKkas CBi3b U METAJUIHYCCKast bubmuoreka [JOK
43 o §39-40
KpHCTa/UTHYecKas penéTka. Pu3ndeckue CBOHCTBa https://m.edsoo.ru/00ael 03¢
METaJUIoB - - B
44 XHUMHYECKHE CBOHCTBA METAILIIOB. bubmuoreka [JOK §41
DNEeKTPOXUMHYECKHH P/l HANTPSIKEHHH METaILIOB https://m.edsoo.ru/00ael 156
O6mue cnocoOsl noyyueHus MmetauioB. CruiaBsl.
" Bubmmoreka [JOK
45 BbIuKCIICHHS 10 YPaBHEHUAM XHMHYECKUX PEAKIUH, §42




bubmoreka [1OK

8 | Nensme oot METUHOS htps://m.edsoo.rw/00ac1278
Bbubmuorexa [JOK
47 | Menoumbe Meranm: B https/im.edsoo.ru/00ac14b2 | 3+
Bubmuoreka [1OK
48 | OwcHs H rHAPOKCH/ILI HATPHA H KA https://m.cdsoo.ru/00aeldb2 | S
= bu6muoreka [JOK
49 [1lenouHo3eMenbHBIE METALTB — KAJIBIMHA U Mardui https://m edsoo.ru/00ae1 Se8 §44
bubmotreka [JOK
74 Ko DT REHETEL N https://m.edsoo.ru/00ael5e8 345
==
51 O600menue 1 cucreMaTu3alus 3HaHUH
. . bubimorexa [JOK
2 Ll e cnocoﬁblieei ycrpanelmx https://m.edsoo.ru/00ael1 886 345
53 [IpakTrueckas pabora Ne 6 no teme "JKécTkocTh BO/IBI bubmorexa [JOK
U MEeTO/IbI €€ ycTpaHeHHus" https:/m.edsoo.ru/00aelae8
- bubmmorexa [[OK
5 SN . https://m.edsoo.ru/00aelc64 gAn
bubmmorexa [JOK
55 AmMpoTepHbIe CBOHCTBA OKCHJIA M THIPOKCHIA | st adsonra/0aeicsl §47
] =
bubnmmoreka [{OK
% L https://m.edsoo.ru/00ael d86 38 -
57 Oxcubl, ruIpoKCcHAB! U conn xkenesa (I1) u xenesa bubmuoreka [JOK §49
(111) B https://m.edsoo.ru/00ae35e6 7
58 O606menue n cucTeMaTH3als 3HaHAH |
ITpakTryeckas pabora Ne 7. Pemenue
P P - bubmmorexa [[OK
59 IKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Baxnelimue

METAJJIBI 1 UX COCITMHCHUA»

https://m.edsoo.ru/00ae3de8




} Ber4ucieHus 10 YPaBHCHUAM XHMHYCCKHUX PEaKIui, ‘
5 60 €CJIH OJIMH W3 PeareHTOoB JIaH B H30BITKE HIIH COACPKHUT 1 bubymoreka [{OK ‘
npuMecH. Beraucienus MaccoBoii 1014 BbIX0/1a https://m.edsoo.ru/00ae1750 |
NpOJAYKTa peakumn - -
61 0600MmEHNe B CHCTEMATH3AIUS 3HAHUH 1 B |
62 KonTpoasnas pabora Ned no reme «Baxuneime 1
METAJUTBI H UX COCAIHHCHUA» B
63 BemecrBa u MaTepualibl B IOBCEIHEBHOM XXH3HH 1 bubmmoreka [{JOK
geJIoBeKa https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH cpeibl 1 Btompress LIOR.
I1ttps://m.edsoo.m/00ae4279 v :
65 Posib XHMHH B pELICHHH KOJIOrHYecKHX npobieM 1 Bt Lk
https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001IeHHE ¥ CHCTEMAaTH3AIIHA 1 bubmoreka [JOK
3HaAHHH https://m.edsoo.ru/00ae0d0a
67 PesepBHbriii ypok. O600mienne 1 cucreMarn3anus 1 N bubmoreka [JOK
3HAHUMH https://m.edsoo.ru/00adb33c¢c J
68 PesepsHblit ypok. O6001menne 1 cucreMaTH3amus 1 bubmoreka [JOK l
3HAHUH https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 ‘]




YYEBHO-METOAUWYECKOE OBECIIEYHEHHE OBPA30BATEJIBHOI'O
IMPOLHECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumusi, 8 xiace/ Pymsuruc I'.E., ®ensaman @.I°., AkunonepHoe obmecto «HM3narenscTso
«ITpocBemenne»
» Xumus, 9 knace/ Pyasuruc I'.E., ®ensaman @.I., Akunoneproe obmectso «M3aarenscTBo

«ITpoceemenune»

METOAUYECKUE MATEPHAJIBI JIUISI YYUTEJIS
Xumus : ypoku B 8 kinacce : mocobue ans yunrens /H. H. 'apa

Xumus. Ypoku B 9 knacce : mocobue i yuurens /H. H. I'apa

[IUPPOBBIE OBPA30BATEJIBHBIE PECYPChHI U PECYPCBI CETH UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiy



