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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHUS
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peaepalibHOM paboueit MporpaMMbl BOCTIMTAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETNoJlaBaHusl y4eOHOTO TmpeaMera «XUMHs B
obOpasoBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
o0y4yeHusi, BOCHUTAaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMera,  yCTaHaBIMBAeT — 00s3aTeNbHOE  MPEIMETHOE coJiep KaHue,
peaycMaTpuBaeT paclIpeleeHue €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
paszzmenaM M TeMaM MPOrpaMMbl TI0 XHMHH, ONPENETSeT KOJIWYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4aromuxcsi, OMNpEeAeNseT BO3MOXXHOCTH TMpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakkKe TPeOOBAHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4ueHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON AESITENbHOCTH OO0Yy4aloulerocsi Mo OCBOEHUIO
y4e0OHOTO COEePIKAHMUS.

3HaHUE XHMHHM CIYXKUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, ero mpeacTaBICHUN O MaTEpPUAIbHOM €IUHCTBE MHPA, BAKHYIO
posib WrpairoT (GopMUPYEMBbIC XWMHEHW NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
DHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TiI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOW, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  yueOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN JCSITEIHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJ0CTHOTO B3IJIsA/1a Ha €UHCTBO MPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rPaMOTHOCTH 00YYarOLIUXCsl;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yUJaIOIIHUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHH OOECNEYMBAIOTCS CrHelupUKOn
colepXaHusi y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00ILIEr0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUW XUMHH, OCHOB
HEOPTaHUYECKOM XHMHMU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnoaxona Kk €€ mzydeHuro. ColepraHHWe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

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

— Ilepuoanyeckoro 3axkona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIlMM BEIIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYYEHUS U3y4aEMBIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTABIIONIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CUCTEMHOU TPUPObL, IEHHOCTHOI'O OTHOILICHUS K HAYYHOMY 3HAHHUIO U METOJaM
MO3HaHHS B Hayke. M3yueHne XWMuUM OPOHUCXOAHUT C MNPUBICYCHUEM 3HAHUW U3
paHee M3YYEHHBIX yueOHBIX MpeaMeToB: «Okpyxawmuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHHH XUMHUHM T[POUCXOAUT (HOpMUpOBaHHE 3HAHUH OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECCKOU
JEATEeIIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOTro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B MPUOOIIEHUH K



HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMUPOBAHUY U PA3BUTUH MTO3HABATEIbHBIX YMEHHUH U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIE0BATEIbCKOM NEeITeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00OpallleHUs ¢ BEeIIECTBAMH B TOBCEIHEBHOM JKU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHUSI BaXKHOE
3Ha4YeHHE MPUOOPENN TaKUE 1IN, KaK:

— (dopmMupoBaHHE WHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJIEHHOCTb OOy4YeHUsI Ha CHUCTEMaTHYECKOE MpUOOIEeHHE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JIs
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIeT0 MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MpPU HU3YyYEHUU
XUMHH, TPUMEHSATh UX MIPU PEIICHUH NMPoOIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
JIESITENIbHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOILIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M
CaMOBOCIIMTAaHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOoduIis W HANpaBICHHOCTU AAJIbHEUIIEro
00yueHus.

OO111ee 9rco 4acoB, OTBEAEHHBIX JIJISl U3YYECHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanmsi, coctaBisieT 136 gacoB: B 8§ kiacce — 68 gacoB (2 daca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTogax Mo3HAaHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKUX
a1eMeHTOB. [IpocThie U COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckas hopmyna. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENNbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COCUHECHHH.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3anmocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCTUHCHUMU.

@u3nuecKnue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KECHUS, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu o0palleHus ¢ J1abopaTopHbIM 00O0PYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3nueckux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMsI BOJAbI) U XMMUYECKHX (TOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMKMCaHUE NPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkeie3a ¢ pactBopom conu meau (II),
U3y4YeHUE CIOCOOOB PA3JEICHHS CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILISALMS, XpoMaTorpadus, mpoBeeHue OUUCTKU MTOBAPEHHOU
coiid, HaOJIOJEHWE U  ONHUCAHME  pPe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(ILIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3I€MEHT U MpOCToe
BelecTBo. Haxoknenuwe kuciopoga B MHpUPOAE, (PU3MYECKHE U XUMUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoOb!
MOJIYYeHHUST KHUCIIopoJa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAuGUKaIs KUCI0poa.



TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W MeETaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CTOCOOBI ToSTyueHust. Kucnotsl
Y COJIN.

Mosnsipablii 00BEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Poisib pacTBOpOB B mpupoAe U B KU3HU 4YeI0BEeKa. KpyroBopoT BOJBI B IPUPOIE.
3arpsi3HeHHe OpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJHBIX BO/I.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oOxkcugoB. Dusumdeckne ©W XUMHUYECKUC
CBOMCTBA OKCHIIOB. [lonyuenue okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusd. Homenknarypa ocHoBaHuil. Pusnyeckue M XUMHUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnoter. Knaccudukarnus kucnor. Homenkmarypa kucior. @usnyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHocTM MetaimioB H. H. bekerona.
[TosryueHue KUCIOT.

Cosu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eHeTHUeCcKas CBSA3b MEKY KJIACCAMU HEOPTraHUYECKUX COCIMHEHHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHne
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpanieHus ropeHus (1mosxapa), 03HaKOMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHNE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAaHWUE W W3YyYEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozamoskHO
UCII0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOAEHUE 00Pa31I0B BEUIECTB KOJIMUYECTBOM
1 ™Momb, uccIemoBaHWE OCOOCHHOCTEH PpACTBOPEHHUS BEIIECTB C PA3IMIHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C MeETAIaMU (HATpUEM H
KaJbliueM) (BO3MOXXHO MCIOJIb30BAaHUE BHJAEOMATEPUAJIOB), HCCIEIOBAHUE
00pa3iioB HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U LIETOYEH, N3YUYEHHE B3AUMOACUCTBUS



okcuna meau (II) ¢ pacTBOpoM CepHOM KHUCIIOTHI, KUCJIOT C METAJJIAMU, PEaKIIU
HEUTpaNU3aluy, IMOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEIICHUE YKCIEPUMEHTAIbHBIX 3a]1a4 110 TEME
«Baxknenue Ki1accol HEOPraHUYECKUX COCIAUHEHUI.

[Hepuoauueckuii 3akoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
iemMenToB JI. U. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u JiuuHHonepuoaHas ¢popmsl [leproaundeckoi
cucrtembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpynmisbl.
OU3NYECKNN CMBICIT NOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckoun cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIN U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNsI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUIA ILIMHKA C pPACcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pazioKeHUsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€M MpU HU3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 MCIOJb30BaHUE KakK OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO0mue ecTeCTBeHHO--HAYyYHbIE TIOHSTHS: HAydHbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
SKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

du3ukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIeCTBa, Tra3, (U3UYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buomnorus: gporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIa€MbI€, TOTIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB, KAIUS, KAIbLUS U UX COCAUHECHUIN
B COOTBETCTBUU C IIOJIOXKEHHEM »JJIEMEHTOB B llepuomnueckon cucreme u
CTPOCHHUEM KX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukainys u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHbIM KJlacCaM HEOPTraHUYECKUX
COCIMHEHUI, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IuYHbIM MpPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIioBOMYy 3¢ (deKTy, Mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX JJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpaBHEHHS.

[TonsiTue o ckopoctu xumudeckoi peakuuu. [lonsTue 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oOHsITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckoMm paBHoBecun. DaKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHMYECKOM pEaKIMU M TOJO0KEHHUE XUMHUYECKOIO

paBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKUWH,  JJEKTPOHHBIA  OanaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI

OKHCJIIUTCIBHO--BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ C HCIIOJB30BaHHCM  MCTOAA
SJICKTPOHHOT'O OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexXxaHu3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMM BUIAMHU
xuMHu4ueckon cBsizu. CreneHs auccoruanuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuyy moHHOTO 0OMEHa. Y CI0BUS NPOTEKAHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAallEHHbIE MOHHBbIE YypaBHEHHs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHUI 00 NIEKTPOTUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEaKIUU OT
BO3JCHCTBUS  pa3iMyYHBIX  (PAKTOPOB, MCCIECJOBAHHE JJIEKTPOIPOBOJHOCTHU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IMPOBEIEHHUE OIBITOB, WIUIIOCTPUPYIOIIMX
OpU3HAKKM TPOTEKAaHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIIEJICHUE Ta3a, OOpa3oBaHHE BOJBI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHMs), paclo3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KAauECTBEHHBIX PEAaKIMI Ha MOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HeMmeTauibl 4 MX cOeIMHEHHUS

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHUSI aTOMOB,
XapakTepHblEe CTENEeHU OKucieHUs. CTpoeHue M (U3HYECKUEe CBOMCTBA MPOCTHIX
BELIECTB — rAJIOT€HOB. XMMHUYECKHE CBOKWCTBA Ha IIpUMepeE Xjopa (B3auMoeicTBre
C MeTajJylaMH, HEeMeTajulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, INIOJy4yeHHE, IpuUMeHeHue. Jlencrteue Xxiuopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M Y€EJIOBEKa. BaykHENIIINE XJTOPUABl U UX HAXOXKICHHUE B
IIPUPOJE.

OOmas xapakTepuctika 31eMeHTOB VIA-rpynmnbsl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHune u ¢u3NYEeCKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJIJIOTPONHBIE MOAUDHUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3nyYecKue u
XUMHYECKHe CBOMCTBA. OKCHIBI Cepbl KaK INPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENSA
Kjlacca KHUCIOT M crnenuduyeckue). XUMHUECKUE PEaKlMH, JieXkKallue B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJIy4eHUs CepHOM KuciotThl. llpuMenenue cepHOM
kucaoTbl. CoOaM CEpHOM KHUCIIOTHI, KAayeCTBEHHAs peaklus Ha Cyiab(daT-HoH.
Haxoxnenue ceppl U €€ COCNMHEHUN B TpUpoje. XUMHYECKOE 3arpsi3HCHUE
OKpY)Karollel Cpelpl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPALICHHS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
duznyeckue u XxumMudeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
bu3nYeckue 1 XuMUYECKHUe CBOMCTBA, MOJyueHue U npuMeHeHue. Conu aMMOHUS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TOoJydeHHe, (PU3NYECKUe M XUMUUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT W CHElupUYECKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monupukamu pocdopa, puzndyeckue u xummuueckue cporictsa. Okcun ochopa
(V) u dochopnas kucmora, HU3NIECKNE W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIIEHUS. Y TJIEPO/I, ATTIOTPOITHBIC MOTU(DUKAITUH,
pacrnpocTpaHeHHe B Mpupoze, pusnueckre U XMMHUECKHUEe CBOMCTBA. AICOpPOIIHS.
KpyroBopotr yrmepoma B mnpupome. OKcuawsl yriepona, ux (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJYyYE€HUE U
npUMeHEHue. DKOJIOTHYecKrue MpoOsieMbl, CBsi3aHHbIE ¢ OKcuaoM yrieponaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUS KJIMMAaTa, MapHUKOBBIA d(DQeKxT. YrompHas
KHCIIOTa U €€ coiM, WX (PU3NYecKne W XMMHUYECKHE CBOWCTBA, TOJYYCHHE W
npumeHeHue. KadectBeHHass peakiuss Ha KapOoHaT-woHBI. Mcnonb3oBaHue
KapOOHATOB B ObITY, MEUIIMHE, TPOMBIIINIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLIEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKTBl WX MepepaboTku (OEH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, YriieBoJax — U UX
poli B OJKM3HU UeJIOBEKa. MarepualibHOE €IMHCTBO OPraHUYECKUX W
HEOPraHUYECKUX COCANHEHU.

Kpemuuii, ero ¢Qusmueckue u XUMHUYECKHE CBOWCTBA, IOJYyYEHUE W
npumeHeHue. CoeMHeHUs KpeMHUS B pupoe. OO1me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u xpemuueBoit kucnore. CUIMKaThl, UX UCIIOJNb30BAHUE B OBITY, B
IPOMBITIUICHHOCTH. Ba)XHEHIe CTPOUTENbHBIE MaTepHUalibl: KEpamMHuKa, CTEKJIO,
IIEMeHT, OeToH, >kene300eToH. [IpobOmeMbl 0€30macHOTO  WCMOJIB30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHE C 00pa3aMu
ceppl M €€ COeOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha CyJb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA €€
NpOTEeKaHMUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMU a3oTa, ¢ochopa u ux
COEIMHEHHM (BO3MOXKHO MCIOJIb30BAHUE BUJIEOMATEPHAIIOB), 0Opa3liaMy a30THBIX
u ocopHBIX ynoOpeHui, MmoayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YEHUE
CBOWCTB aMMHUaKa, MPOBEJCHUE KAYECTBEHHBIX PEAKIMi HAa MOH aMMOHHS U
dochar-noH W W3ydyeHHWE TPHU3HAKOB MX MPOTEKAHUS, B3AUMOJCHCTBUE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), HU3YYEHUE MOJENEeH KPUCTAIUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTa3a, IOIYUYEHHUE,
cobupanue, pacro3HaBaHNE W M3yUYCHUE CBOWCTB YTIIEKHCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEAKIMM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKUHUEW CUJIMKATHOM MPOMBIILUICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeillne HeMeTalibl U X
COCJIUHEHUS.

MeTaJiibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B llepuomnyeckor cucreme XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u crpoeHuss aromoB. CTpoeHue meTamioB. Metamindeckas: CBsI3b U
METAJIMYECKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTauioB. OU3nyeckre U XMMUYECKHUE CBOMCTBa MeTaiioB. O0iue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIOCOOBI 3aMUTHI X OT KOppo3un. CIuiaBhl (CTalb, YyT'yH, TIOPATIOMUHUHN, OpOH32)
Y UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anementoB . . MenpneneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuabl u
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METalIoB M HX
COCIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumruueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B NIpupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHus U



KaJblusl. BaxkHeiiire coeJuHeHns! KanbIus (OKCU, TUIPOKCU/T, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMHuHMIL: TIoJI0KeHUE B [lepruonyeckoi cucteMe XMMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupone. Pu3nueckue u
XUMHUYECKHUE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITOMUHHS.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTATOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIICIOBAHUE CBOMCTB KXECTKOW BOJBI, IPOLIECCA TOPEHUS JKee3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAHME  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbBIX PEAKIIMI HA MOHBI: MarHUs, KaJIbIUs, ATFOMUHUS, IMHKa, xkene3a (1)
u xenesa (II), menu (I), HaOmromeHWE W oOMHMCaHUE MPOIECCOB OKPAIIWBAHUS
IJJaMEHH MWOHAMU HaTpus, KaJlus U Kalblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIETOBaHKE aM()OTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHHS 1
IMAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay Mo Teme «BaxHelmme
METAJUJIbl U KX COCUHEHHUS.

XUMHUA 4 OKPYKaKLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JI0THYECKUX
npobiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu

Peanuzanuss mMexXnpeaMETHBIX CBSI3€M MpU HU3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEeOpWs, aHalu3, CHUHTE3, KilacCUUKANKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
PaOaKTUBHOCT, MOJIEKYJIa, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
TIOJIYTPOBOJTHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPHCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUS, KOCMHUYECKOE
NIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIBI, TIOJE3HBIC
UCKOTIaeMbI€, TOIUTMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OPUEHTAaUN W
pacUIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) mnaTpMOoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
YU Hay4YHOMY HAacJIelHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKh B >KH3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BJIAIETh TOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IMPaBHIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
IOJIE3HOH,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATENbHBIX 3a7a4, BBIMOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
Y B3aMMOIIOMOIIY B POLIECCE 3TOM yUEeOHOM NeATENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33PEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMbIE Il OOBSCHEHUS HaOJMI0JAEMbIX MPOLIECCOB U SIBJICHMI,
MO03HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyUYEHHUI0O U TO3HAHMIO, JIOO03HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, IMPOEKTHOM W  HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOy4YEeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHKS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsS TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pE3yJbTaTaM TPYIOBOM JI€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  TMPEAMETHBIX 3HAaHMW 1O  XUMHH, OCO3HAaHHBIM  BBIOOP
WHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AesTeIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHHMAaHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI OE30MACHOTO MOBEIECHUS MpU paboTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLIEH IPUPOIHON CPENOU, JIs ITOBBIIEHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00ATbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TTOHIATHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (QakT, CHUCTEMa, TMPOLECC, IKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue 1eicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTNIETbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYNHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PACCYXKICHUsI (MHIYKTUBHbIC, NEAYKTUBHBIE, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B IMPOIECCEe IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJICNIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XUMHUuyeckas ¢GopMmyna M YypaBHEHHUE
XUMHUYECKON peaKkuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUTIOTE3BI TIO MPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IMporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XHUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;



yMEHUE TPUMEHSATh Pa3IUYHbIE METOJIbI U 3aIpPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHA,
OBJIQJICHUE KYJIbTYPOH aKTUBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX OMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEeACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pElIaeMble 3aJauydl HECJIOKHBIMH CXEMaMH, JuarpaMmMami,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEIBCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEC J1eHCTBUS:

yYMEHUS 33]1aBaTh BOMPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) IO CYILIECTBY
oOcyxxmaemMoii  Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEH U MPEJIJIOKEHHOM 3a/1auu;

YMEHUSI  MOPEACTaBIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbLHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pe3ynbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuii (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX [JEHCTBUM, OIPENEIICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHBIE CIOCOOBI PEIICHUs YUeOHBIX U
NO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBAThb COOTBETCTBUE IOJYYEHHOTO PE3yJIbTaTa 3asBICHHOW LEIH, YMEHHE
UCITIOJIb30BaTh ¥ aHAIU3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MNpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAIlUsX.

K xoHIy oOyuenus B 8 kj1acce npeiMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi Peakius, KiacCu(uKaius peakiuii: peaxiuu
COCAUHEHHUSI, PEAKUMU PA3JIOKEHUs, PpEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBON 3(hPeKT peakiuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIION aToMa, aTOMHAsi OpOUTAIb, PaINyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTUOH, aHHOH, pACTBOP, MaccoBas JOJi1 BELIECTBA
(MponeHTHAsE KOHLIEHTpaIKsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATHA U
MIPUMEHATH T MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

e WCIOJBH30BAaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINI;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOH CBsS3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepumoamueckoit cucreme,
3aKOHOB COXPAHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTbh TMOHATHS «IJIaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa, 001Iee YUCIIo SJIEKTPOHOB U
pacmnpeneneHrue uX 1Mo AIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMHYECKHE pPeaKIuu (10 YUCIy W COCTaBYy YYacCTBYIOIIMX B pPEaKIIMH
BEILIECTB, M0 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKITH;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHUYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacChI BEIIECTB,
MAacCOBYIO [IOJIF0 XHMHYECKOTO J3JIeMEHTa 1o Qopmyse COeauHEHUS,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMHUYECKON PEAKINU;

MIPUMEHSTH OCHOBHBIC OTIEPAIIUU MBICIIUTEIILHOMN NI TEIIbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTeMaTH3alluio0, KiIacCU(PUKAIIHIO,
BBISIBJICHHE TPUINHHO--CIIECJACTBEHHBIX CBSI3€U — ISl M3YYCHUS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKIi, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeTOBATh MPaBHUJIaM MOJIb30BaHUSI XUMUIECKON IMOCYI0M 1 JTA0OPATOPHBIM
o0opymoBaHrEeM, a Takke NpaBWJaM oOOpalieHuss C BEIIeCTBAMU B
COOTBETCTBUU C HWHCTPYKIMSIMH 110 BBIIIOJHEHHIO Jab0paTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEACIEHHON
MacCOBOHM [10JIell pacTBOPEHHOTO BEIIECTBA, TUIAHUPOBATH M MPOBOAWTH
XAMHYECKHE SKCIIEPUMEHTHI 1O PACTO3HABAHWIO PACTBOPOB IIENIOUEH U
KHUCIIOT ¢ TIOMOIIbIO HHIUKATOPOB (JIaKMycC, (GeHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMHUUYECKasl peakiusi, XUMUUYecKasl CBsA3b, TEIUIOBOM A deKT
peakiuu,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMNS, PEAKIIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTENb, OKACIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIUS,
amM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBaJIeHTHaA, VOHHaA,
MeTajuInyecKas ), KpucTaJinyeckas pemeTka, Koppo3usi METaioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEAETbHO AOMYCTHMAasi KOHLIEHTpalus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHX IIOHATHU U
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEACIATh BAJICHTHOCTh U CTETIEHb OKHUCIIEHUSI XUMAYECKHUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BELIECTB K
onpeneaéHHOMY KJacCcy COEIMHEHHH 1o (opmylaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPraHMYECKHX COEAMHEHUU, THI KPUCTAIIINYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCHhIBaTh W XapaKTEPU30BATh
Tabnmmunyio Gopmy Ileproamdeckoil cUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoarpymnma (A-rpynma)y U «mododyHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsa  sAapa, oOlmee YMCiIo DSIEKTPOHOB M paclpeniesieHHe UuX IIo
AJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEJesiax MaJIbIX MEPUOAOB U
IJIABHBIX MOJArPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHWUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTaBYy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBA TMPOCTBIX M CIIOXKHBIX BEIIECTB, NOATBEPKIAsl OIMCAHUE
MIPUMEPAMHA MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHHUW COOTBETCTBYIOLIMX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEUN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COoeaUHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKIU;

coOJr01aTh TIpaBuJIa MOJL30BAHMSI XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja oOOpalleHusT C BEIIeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMH TII0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmMaka M yriaeKkHucIioro rasa);

IIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUIA-, OpOMUMA-, HMOAMI-,
kapOoHat-, (docdar-, cunmkar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
AMMOHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECCTB;

NPUMEHSTH OCHOBHBIE ONEPALIMUA MBICIIUTENIbHON JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BbISIBIICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHUS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METO/bl TIO3HAaHUS — HaOII0IeHHE,
U3MEpPEHHE, MOACIINPOBAHUE, IKCIIEPUMEHT (PeaTbHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KZIACC
KoaunuyecTBO yacoB
Ne HaumenoBaHue pa3iesioB U daekTpoHHbIE (LU(pPOBHIE)
KouTtpoJabHbie IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI
Pa3nea 1. [leppoHavyaabHble XUMHUYECKHE NIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BertectBa 1 xuMu4eckue 15 1 bubmunorexa LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasznen 2. BaxxHelilue npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 Bubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 7 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 | 1 bu6munoreka LIOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
94 OCHOBHBIC KIIACCHI 12 ] 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT




[lepronnueckuii 3aKOH U

11 [Tepunonnueckas cucrema 9 bubmunoreka LIOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma

2| o™ 6

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJILHBIC PEAKITUU
bu6munoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuU
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 ) Bbubmuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 5 bubnuoreka [IOK
' peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! AUCCOLUALIMS. 7 | 1 bubmmoreka [JOK
' XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as xapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKA XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
. N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS
Hroro no pazneny 25




Pazgen 3. MeTaJIbl M X COCIUHEHU A

but6mmoreka [IOK
A i 4
3 Obmme coficTBa METAIIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKXHEUIIe MeTaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemtecTBa 1 MaTepHuaiisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kinacc/ Pynsuruc I'.E., ®enpaman @.I°., AkiinonepHoe o0I11eCTBO
«M3parensctBO «IIpocBemienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe o0I11eCTBO
«3narensctBo «lIpocBemienue»

tabnuipsl: [leppoanueckas cuctema XuMU4eckux 3neMeHToB /1. U.
Menneneesa, Tabauiia pacCTBOPUMOCTH, DIEKTPOXUMHICCKUH PSIJT

HAIpsHKCHUA METAJLIIOB

METOJAUYECKUE MATEPUAJIbBI JIUISI YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIil YPOBEHb.
Peanuzanus tpedoannii ®I'OC ocHOBHOTO 00111er0 00pa30BaHMUs.

Metoauyeckoe rnocooue st yuurens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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