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INOACHUTEJIBHASA 3AIIMCKA

[TporpaMMa 1Mo XUMuUM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs COCTaBieHa Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOW MPOrpamMmbl
OCHOBHOTI'O 0011ero oo6pa3oBanus, npeacraBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIINH TPENOIaBaHMs
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
Oenepanum.

[Iporpamma o xumMuu Aa€T Mpe/ICTaBICHUE O LEJAX, OOIIeH cTpareruu o0y4yeHus,
BOCITUTAHUSI U Pa3BUTHUsSI OOYYAIOMINXCS CPEACTBAMU YYEOHOTO MpeaMETa, yCTaHABIMBAET
o0s13aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpelycMaTpUBaeT pacCHpeeIeHUe €ro 1o
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jesiaM U TEMaM MPOTrPaMMBI 110 XUMUU, ONPEAEISIET
KOJIMYECTBEHHBIE W KA4YECTBEHHBIC XapAaKTEPUCTUKH COACPKAHUSA, PEKOMEHIYEMYIO
MOCJEA0BATENBHOCTh U3YUEHUSI XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSA3€M, JIOTMKM Yy4yeOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEN O00ydaroummxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa g pealu3aluud TpeOOBaHM K pe3yJbpTaTaM
OCBOECHHMSI OCHOBHOW 0OO0Opa3oBaTEIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOUIETrO
oOpa3zoBaHusi, a Takke TPeOOBaHHMM K pe3yjbTaTaM OOy4deHHs XMUMHH HAa YPOBHE Iielied
U3Y4YeHHUs TpeaMeTa M OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOU JESATEIBHOCTU
00yyYaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPIKAHUS.

3HaHWE XUMHHM  CIYXUT OCHOBOM JjIi  (OPMUPOBAHHS  MHUPOBO33PEHUS
oOyyJaronierocsi, €ro MpeACTaBICHU O MaTepualbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT QopMUpyeMble XUMHUEH MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUH U 00
HBOJIIOIIMU BEUIECTB B MPHUPOJE, O MyTSIX PEHICHUS TI00aNbHBIX MPOOJeM yCTOWYUBOTO
pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUECKOM, MHUILNEBOM M 3KOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHMUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET peau3allii BO3MOXKHOCTEH Jig caMopa3BUTHUS U (popMupoBaHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U HyHKIIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJ3J B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyyarouuxcs, HAaBBIKOB ~ HMX  CaMOCTOSITEIbHOM ~ y4yeOHOM  JIESTeIbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCIIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B IMOBCETHEBHON
KU3HH, TaK U B MPO(HECCUOHATBHOU IEATeIbHOCTH;

3HAKOMUT CO CHEUU(UKON Hay4HOrO MBIIUICHHUS, 3aKIabIBAET OCHOBBI LIEJIOCTHOTO
B3IJIsIIa HA EIUHCTBO TPUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTalloM B
GhopMUPOBAHUM €CTECTBEHHO--HAYYHON TPAMOTHOCTU 00YyYarOITUXCS;

CrIoCcOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOTHYECKOE OOpa3OBaHUE
00yJaroImXxcs.

Jlanuple HampaBiieHUss B OOYYEHMM XUMHUU OO€CMeUMBaIOTCs  crenupuKon
coliepkaHusi yueOHOTO TPEIMeTa, KOTOPHIN SIBISETCSA MEJAarorHYecKd aJanTHPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XMMHH Ha OMPEACIEHHOM JTare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHUs OpPUEHTHpPOBAH Ha
OCBOEHHE OOYyYarOIUMUCS CHCTEMbl II€PBOHAYAJIbHBIX IOHATUNH XHUMHUH, OCHOB
HEOPraHW4YeCKOM XMMHMM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHATHA OPraHUYECKON
XUMUH.

CtpykTrypa conaepkaHHs MpPOrpaMMbl IO XHUMHUU CGHOPMUPOBaHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. Coaep:kaHnue CKIaabIBacTCs U3 CUCTEMBI IOHATUH O
XMMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MOHATHI 0 XUMHUYecKkoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPHUHIUITY ITOCIEN0BATENBHOTO PAa3BUTHS 3HAHUMN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— NPEACTABIECHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIIMY BEILIECTB B pPACTBOPAX.

TeopeTndeckne 3HaHHWS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICIIEHHBIX (AKTOB, Pa3BHBAIOTCS MOCIEAOBATEIBHO OT OJHOIO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHWS M TNPOTHO3UPOBAHMS CBOMCTB, CTPOCHUA W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpamMmbl 10 XMMHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKON COCTABJIAIONIE HAyYHOW KapTUHBI MUpPa B JIOTHUKE €€ CUCTEMHOM ITPUPOJIBI,
LIEHHOCTHOT'O OTHOUIEHUS K HAYYHOMY 3HAHMIO M METOJaM INO3HaHMS B Hayke. M3ydeHue
XMUMHH TPOUCXOAUT C MPHUBJICUECHUEM 3HAHUM U3 paHEe M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «brosorus. 5—7 kinaccel» U «Du3nka. 7 Kiaaccy.

[Ipn u3yyeHWH XUMHH MPOUCXOAMUT (HOPMHUPOBAHHE 3HAHUM OCHOB XUMHUYECKOUN
HAayKd Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUUYECKON JEsATEIbHOCTU
YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3a7auya yueOHOTo MpeAMeTa
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XHMUYECKUX 3HAHUUW — BaXKHEWIIUX (HaKToB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKUX  TOJOXKEHUH, JOCTYIMHBIX  0000IIeHUN
MHUPOBO33PEHYECKOTO XapaKTepa, sI3bIka HAayKH, B NPHOOLIEHMM K HAYYHBIM METOAAM
MO3HAHUA MPU U3YYEHHUH BELIECTB U XUMHUYECKUX PEaKuii, B (POPMUPOBAHUU U PA3BUTUHU
NO3HABATEJIbHBIX YMEHUN W HX NPUMEHEHUU B Y4YeOHO-TIO3HABaTEIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIETEIIbHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B [IOBCEHEBHOM JKU3HH.

[Ipy wW3yyeHMHM XMMHHM Ha YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHMS BaKHOE
3HaYEHUE MPUOOPENH TaKHe 1IeJU, KaK:

—  (GOpMHpOBAaHHWE  WHTEUIEKTYaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHMYECTBY, CaAMOCTOSITEJIbHOMY  MPUHATHIO  PEIICHHI,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHMsS] Ha CHCTEMAaTHYECKOE MPHUOOLIEHUE 00yYaromuxcs K
CaMOCTOSITEJIbHOW TMO3HABATENBHOW JEATEIBbHOCTH, HAYYHBIM METOJAM ITO3HAHMS,
bopMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue ycinoBUi, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YYAIOIIMMHUCS OMbITa
pPa3HOOOpa3HOW AESATENbHOCTH, TO3HAHUS M CaMOIO3HAHHUS, KIIOUYEBBIX HABBIKOB



(KITIOUEBBIX KOMIIETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BUIOB
NEATEIIbHOCTH;

— (hopmupoBanue o0mIeH HyHKIIMOHATHFHOW M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B
TOM 4YHCJI€ YMEHUN OOBSCHATh U OLICHUBAThH SIBJICHUSA OKPYXKAIOIIETO MHUpa, HUCHOJIb3Ys
3HAHUA W OIBIT, NOJYYEHHBIE NPU M3YYEHUU XUMHH, NMPUMEHATH HUX IPU PEIICHUU
po0JIeM B TOBCEAHEBHOM JKU3HU M TPYAOBOH JCATEIHHOCTH;

— (QopMupoBaHue y OOy4YaIOMIMXCA T'YMaHUCTHMYECKHX OTHOIICHWH, MOHUMaHUs
[EHHOCTH XHUMHYECKUX 3HAHUM U1 BBIPAOOTKM HKOJOTHYECKU I11eJ1ecO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBBS U
OKPYXarouen NpUpOTHON CPEIbI;

— pa3BUTHE MOTHBAllUd K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHUX I[CHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HANIPABICHHOCTH JATBHEHUIIIETO0 00yUeHUSI.

OO1iee 4yMcIO 4YacoB, OTBEACHHBIX JUISI M3YYECHHS XMMHHM Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HEJIENO), B
9 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

Ha ypoxkax Ouoiorum ucnoss3yeTcsi 000py0BaHUE €CTECTBEHHO-HAYYHOU J1abopaTopuun
Touka pocta: ludpoas madbopatopusi Mo XUMHUHU.

[lepeuenb obopyaoBanus nieHTpa « Touka pocTay:
-Iludposas nadoparopus no xumMuu (yueHu4deckas) 2

COAEPKAHUE OBYUEHMUSA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XUMUK B KW3HU 4Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BeniecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BeulecTB. [ToHsTHe o
MeTOJlaX Mo3HaHMs B XUMHUHU. YucThie BemecTBa 1 cMech. CriocoObl pa3ieicHus CMECeH.

ATOMBI U MOJEKYJIbl. XUMUYECKHUE JIEMEHThl. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckas ¢opmysa. BalleHTHOCTh aTOMOB XHUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OrtHocuTelbHasgs aTtoMHas Macca. OTHocuTelIbHas
MOJIEKYJIsIpHasg Mmacca. MaccoBast 10J1s1 XUMHYECKOT0 AJIEMEHTA B COCIMHEHNH.

KommuecTBo BemectBa. Monbs. MosisspHast Macca. B3auMocBsI3b KOJIMUECTBA, MaCChl U
yuciaa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel 1o ¢opmyliaM XUMHYECKUX
COCJIMHCHUU.

®u3nyecKrne U XMMHYECKHUE SIBJICHUS. XUMHUUYECKasl peakiyus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHUsI MacChl BEHIeCTB. XWMHYECKHE ypaBHeHUs. Kiaccupukarus XUMHUYECKHUX
peakiuii (CoequHEHUs, pa3IoKEeHUs, 3aMeIlIeHUsI, 0OMEeHa).

Xumuueckuiui IKcnepumenm:



3HaKOMCTBO C XHUMHUYECKOW TMOCyIOH, NpaBwjiaMu pabOThl B J1aOOpaTOpUH U
npuémMamMu oOpalieHuss ¢ JabopaTOPHBIM O00OPYJOBAaHMEM, HW3YYEHHUE U OIUCaHUE
bu3nUecKuX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HAOMIOACHHE (PUINYECKUX
(rU1aBiieHHE BOCKA, TasHHE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE M KOHACHCALUs
BOABbI) W XUMHUYECKUX (TOpEHHE CB€YM, NPOKAIMBAHUE MEAHOW IPOBOJIOKH,
B3aMMOJICUCTBHE Mela C KHUCIOTOW) SBJICHHM, HAONMIO/IEHWE U OIKCAaHUE TPU3HAKOB
NPOTEKaHUs XUMHUYECKUX peakiuid (pa3joKeHHe caxapa, B3aMMOJIEWCTBHE CEpHOM
KHCIIOTBI C XJOpUAOM Oapusi, pasznoxeHue ruapokcuga meau () mpm HarpeBanuw,
B3anMoOJeiicTBrE kene3a ¢ pactBopoM conu menu (Il), uzyuenue crnocoboB pazaeneHus
CMeceil: ¢ TMOMOUIbI0 MarHuTa, (WIBTPOBAHHWE, BBIIAPUBAHHE, JUCTUILISAIUS,
xpoMmartorpadus, MNPOBEACHUE OUYMUCTKH TOBAapEHHOW COJM, HAOJIOJEHUE W OIUCAHUE
pe3yJbTaTOB MPOBEACHUS ONbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS Macchl,
CO3JIaHHE MOJIeJIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTeIM HEOPraHMYECKHX BELEeCTB

Bo3nyx — cmeck razos. CoctaB Bo3yxa. Kuciopos — 35eMEHT U MPOCTOE BELIECTBO.
Haxoxzaenue kuciopoaa B mpupoae, (pU3MYECKHe U XUMHUYECKUE CBOICTBa (peakuuu
ropeaust). Oxcunpl. [lpumenenune kucimopoaa. CrnocoObl MNOIY4YEHHUs KUCIOpoJa B
naboparopuu U HOpoMbilIieHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H —
AJJTOTPONHAS MOAU(PUKALIMS KUCIOPO/IA.

TemnoBoil 3ppeKkT XUMUUECKOW peakluy, TEPMOXUMHUYECKHE ypaBHEHUS, JK30- U
DHAOTEPMUYECKNE peaKUU. TOIUIMBO: yrojp U MeTaH. 3arpsA3HEHUE BO3]yXa, YCUIICHUE
NapHUKOBOTO 3 (DeKTa, pa3pylIeHHE 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocrtoe BemecTBO. HaxoxkneHne Bomopoja B IPUPOJAE,
(¢u3nUecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHUE, CrocoObl monydeHus. Kuciaorel u
COJIH.

MonspHabiii 00bEM ra3oB. Pacy€Tsl Mo XUMHYECKUM YPaBHCHUSIM.

dusnueckne cBOMCTBA BOAbl. Boma kak pactBoputens. PactBopsl. Hacklennsie n
HEHACBIILEHHBIE PACTBOPBL. PacTBOpUMOCTH BeleCTB B BoAE. MaccoBas J0JI BELIECTBA B
pactBope. XuMHueckue cBoMcTBa Bonbl. OcHoBaHMs. Poiib pacTBOpOB B MpUpPOAE U B
YKU3HM YesioBeKa. KpyroBopoT BoJibl B pupoie. 3arps3HeHue NpupoaHbix Boa. OxpaHa u
OYKCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmdyeckux coeanHeHuit. Oxcuapl. Knaccudukaius okcuoB:
coyieoOpasyromire (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U HECOJIEOOpa3yIoIIHeE.
Homenknatypa okcunoB. Pu3nMyecKMe M XMMHYECKHE CBOMCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcHoBanusi. Knaccudukanss ocHOBaHUM: IMIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. Dusnyeckue ¢ XUMHUYECKME CBOMCTBA OCHOBAHUU.
[TosryuyeHue OCHOBaHUM.

Kucnotel. Krnaccubpukamus kucinor. Homenkmarypa xucinor. Dusnueckwe u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOoCcTM MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseil. @PuU3MYECKME€ U XHUMHUYECKHUE CBOMCTBA COJICH.
[lonyuenue comen.



['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAaUECTBEHHOE OIPENEICHUE COAECPKAHUSA KHUCIOpPOJa B BO3JyXE, ITOJIYYEHHE,
coObupanue, pacrmo3HaBaHWE W  HW3YYEHHUE CBOICTB  KHCIOpoJa, HaOIoIeHne
B3aHUMOJICHUCTBUS BELIECTB C KUCIOPOJOM M YCIIOBUS BO3HUKHOBCHUS W MPEKPALICHUS
ropeHusi (moskapa), O3HaKOMJIEHHME C oOpasllaMM OKCHJOB M OIHMCAaHUE HX CBOMCTB,
MOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE W M3Y4YEHHE CBOMCTB BOJIOpOJa (TOpEHHE),
B3auMoOJielicTBUE Bojopojga ¢ okcugom wmeau (Il)  (BO3MOXKHO HCMOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOJI0IeHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBAHUE
O0COOEHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBIICHUE
pAaCTBOPOB C ONPEAECITEHHON MACCOBOM J10JIENM paCTBOPEHHOTO BEIIECTBA, B3aUMOICCTBUE
BOABl C MeTaylaMd  (HaTpueM MW KajibllMeM) (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), HKCCIICOBaHHE OOpas3loB HEOPTAaHWMUYECKHX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOJCHUE W3MEHEHMsSI OKpacKH WHAUKATOPOB B PAcTBOpPax KHUCIOT U
niesioyeit, uyuenue B3aumojencTBus okcuaa meau (Il) ¢ pacTtBopom cepHOIl KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIMKA HENTpaIu3aluu, II0JIyYEHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOI'0 METaJUla APYTUM K3 PacTBOpPa COJIM, PELICHUE SKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHennme Ki1acchl HEOPraHMYECKUX COCTUHECHUIN.

Iepuoanuecknii 3akoH u Ilepuoauveckasi cucrema XUMHYECKHUX dj1eMeHTOB /I,
N. MenaeaeeBa. Crtpoenume aroMoB. XuMHYecKassi CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepBbie MOMBITKA KJIACCU(UKAUM XUMUUYECKUX 3JIeMeHTOB. [loHsiTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (II[EJIOUHBIC U IETOYHO3EMEIIbHbIC METAJIJIbl, TaJIOT€HbI, UHEPTHbHIC
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCUIBI.

[lepuonnueckuit 3akoH. llepuomnueckas cucreMa xumuuyeckux siaemeHToB J[. .
Menneneesa. Koporkoneproanas u jymmHHONIEpHoaHas ¢hopmbl [lepruoanyueckoi cucTeMbl
xumudeckux sneMeHToB [l. M. Menneneesa. Ilepuoast u rpynmnel. OU3NYECKUAN CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3orombl. OnekTpoHbl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB Ilepmomnueckon
cucrembl J[. M. MeHnngeneea. XapakTepucTHKa XUMHYECKOrO JJIEMEHTA II0 €ro
nonoxkenuto B [lepunoanueckoit cucreme /1. U. Menneneena.

3aKOHOMEpPHOCTH  HW3MEHEHHUSI  paahyca aTOMOB XHMHUYECKHX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U NEPUOLAM.

3nauenue Ilepuogmueckoro 3akoHa u Ileproguyeckol CHCTEMBI XHMHUYECKHX
DJIEMEHTOB IS Pa3BUTHUA HAyKU U npakTuku. [[. 1. MenneneeB — yu€HbIN U rpakJaHNH.

Xumuyeckass  cBs3b.  KoBaneHTHass  (MoJjsipHass W HEMOJISIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp oxucienus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakuuu. I[Ipoueccs
OKHCJICHHS M BOCCTaHOBJICHHS. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHe 00pasioB BEIIECTB METAUIOB U HEMETAJIJIOB, B3aMMOICHCTBHE THIPOKCHIA
IMHKA C pacTBOpaMHM KHCIOT W IIEJIOYEH, IMPOBEAEHUE OIBITOB, WJUIIOCTPUPYIOLINX



MpPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEaKIUil (TOPEHUE, peakun pa3aoKeHUs,
COCMHEHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNOpeAMETHBIX CBA3€d IMpU H3YUYCHUM XUMUM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 MCIOIh30BaHNE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TIOHSTHH, TaK
U TIOHATUH, SBISIIOMMXCS CUCTEMHBIMH [JI1 OTACIBHBIX NPEAMETOB €CTECTBEHHO--
HAay4yHOTO ITMKJIA.

OOmme ecTecTBEHHO--HAyYHbIC TTOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanmW3, CHUHTE3, KiIaccu(ukamus, TMTepUuOAUIHOCTh, HAOMIOIEHNe, JAKCIEPUMEHT,
MO/JICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: Marepus, aToMm, 3JIEKTPOH, MPOTOH, HEWTPOH, HMOH, HYKJIHWJ, H30TOIIBI,
PaIoOaKTUBHOCTb, MOJICKYJIa, JICKTPUUYCCKHI 3apsij, BEIIECTBO, TeI0, 00bEM, arperaTHoe
COCTOSIHME BEIECTBA, Ta3, (U3WYCCKHUE BEIMYHMHBI, CIWHHIBI H3MEPEHHUs, KOCMOC,
IJIaHeTHl, 3B€31b1, CoHIIC.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIC IIOPOJbI, IOJC3HBIC
HCKOIIa€MbIE, TOIIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYECKasI peaKLMs

[Tepuonnueckuii 3akoH. Ilepumoguueckass cucreMa XuMuyeckux snemeHTtoB [ .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB XMMHYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaIMs, KAIbIUS U UX COCIMHEHUN B COOTBETCTBUM C
MOJIOKEHHUEM AJIEMEHTOB B [leprnoanueckoi cucTeEMe U CTPOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUAbI XUMAYECKON CBSI3HU. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMUYECKOU
CBSI3U.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHUE CBOICTBA
BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHHI,
TEHETUYECKasl CBA3b HEOPraHMYECKHUX BEIIIECTB.

Knaccudukaiys XUMHUYECKHMX pPEaKIHi 10 pa3IWYHbIM Npu3HakaM (10 YUCIy U
COCTaBY YYacCTBYIONIMX B PEAKIIUHM BEIICCTB, MO TEIIOBOMY 3P (dEKTy, M0 U3MEHESHUIO
CTEMECHEN OKHUCJICHUSI XHUMHUYECKHX OJJIEMEHTOB, MO OOpaTUMOCTH, [0 YYacCTHUIO
KaTajn3aropa). JK30- U SHJI0TEPMUUECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPAaBHCHUSI.

[TonsitTue o ckopoctu xXumudeckol peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOPATHUMBIX XUMHUYECKHX peakiusax. [[oHSITHE O TOMOTE€HHBIX U TETEPOrCHHBIX
peakuusx. Ilonstue o karamuze. IloHsTHE O XUMHYECKOM paBHOBeCHHU. DaKTOpBHI,
BJIUSIIOIIME HA CKOPOCTh XMMUYECKOM PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, DJICKTPOHHBIN OallaHC OKUCIUTENIBHO-
BOCCTAHOBHUTEIIbHOM pEaKIvu. CocTaBiieHue YPaBHEHUM OKHUCJIATEIBHO--
BOCCTAHOBHUTEIBHBIX PEAKIIUN ¢ MCIIOJIb30BaHUEM METO 1A SJISKTPOHHOTr0 OajlaHca.

Teopus >NEKTPOIUTUUECKOW AUCCOLUMAIMU. JEKTPOJUTHI M HEIICKTPOIUTHI.
Katnonbl, aHuMOHBI. MeXaHU3M JUCCOLMALMM BEIIECTB C PA3IMYHBIMUA  BUIAMHU
XUMHUYECKo# cBs3u. Ctenenb quccornanuy. CUIbHbBIC U CIa0bIe SJIEKTPOIUTHI.



Peakunn wnoHHOrO oOOMeHa. YCNOBHS NPOTEKAaHUS pEaKuil HMOHHOTO OOMEHa,
MOJIHBIE U COKpalEHHbIE MOHHBIE YpaBHEHHUS peakiuil. CBoiCcTBa KHUCIOT, OCHOBaHUI U
coJiel B CBETE€ NPENCTaBIICHUNA OO0 3JIEKTPOJUTHUYECKOM nuccorumanuu. KadyecTBeHHBIE
peakuu Ha HOHBL. [loHATHE O THUApOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJIEISIMU KPUCTAIUTMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB —
METaJJIOB U HeMeTauioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON Peakuu OT BO3ACHCTBUS PA3TUUHBIX
(dakTOpoB, HCCIEAOBAHHWE AJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, IpoIecca
JUCCOLMAIIIU KUCTIOT, IIeJI0Uel U cosel (BO3MOXHO MCIIOJIb30BAHUE BHIEO MATEPUAJIOB),
MPOBEICHUE OMBITOB, WLUIIOCTPUPYIOIIUX TMPU3HAKA MPOTEKAHUS pPEAKIUd HOHHOTO
oOMmeHa (oOpa3oBaHME oOcajika, BBIIEJICHUE Tas3a, oOOpa3OBaHME BOJIbI), OIBITOB,
WUTIOCTPUPYIONINX TPUMEPHl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pEaKIuii (TOpeHHE,
pEeaKIuu pasNOKEHUs, COCAMHEHHUsS), pACMO3HABAaHHE HEOPTaHMUYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEaKIIMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/a4.

HemeTtannbl 1 uX coeiuHeHUS

OO6mmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crenienn okucieHus. CTpoeHrne U PU3NIECKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XWMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJEHCTBUE C METAITIAaMU, HEMETAJUIAMH,
niesioyamu). XijaopoBoaopos. ConsiHash KUCIOTa, XUMHUYECKHME CBOMCTBA, MOJIy4YCHHUE,
npuMmeHeHue. JleficTBue XJiopa ¥ XJIOPOBOAOPOJAa HA OpPraHW3M 4YeloBeka. Bakueliue
XJIOPHUIBI U X HaXOXKICHUE B IPUPOJIE.

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymimbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe cTeneHn okucienusa. CTpoeHue u Gu3nYecKrue CBOMCTBA MPOCTHIX BEIIESCTB
— KHUCJIOpOJIa U Cepbl. AJUIOTPOIHbIE MOIU(MUKAIIMU KUCIOPOJa M Cephl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOJIOPOA, CTPOCHHE, PUBNUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
Cepbl Kak MPEJICTaBUTENN KHUCIOTHBIX OKCcHAOB. CepHas KHUCIOTa, (U3MUECKHEe U
XUMHYECKHE CBOMCTBa (OOIIME KakK MPeICTaBUTENs Kjacca KUCIOT M crhenu(uueckue).
XUMHUECKHE PEaKInu, JIeXkKAIINe B OCHOBE MPOMBIIIJIEHHOTO Cr1oco0a MOMydyeHust CEpHOU
KUCHOTHI. [Ipumenenue cepHoil KucinoThl. CoMM CEPHOUM KUCIOTHI, KAY€CTBEHHAS PEaKIIMs
Ha cynbdar-uoH. HaxoxaeHwe ceppl U €€ COCNUHEHUWM B MPUPOJE. XHUMHUECKOE
3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COSTMHEHUSMU Cepbl (KUCIOTHBIC IO/, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIECHHUS.

OO6mast xapakTepucThKa 3J1eMeHTOB VA-rpyrmmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTETICHU OKHUCICHMs. A30T, PaclpOCTpaHEHHE B MpUpoje, hUsnveckue u
XUMHYECKHe CBoicTBa. KpyroBopor azora B mpupone. AMMHAK, €ro (u3HYecKue |
XUMHUYECKAE CBOWCTBA, MOJIydeHHE W npuMeHeHne. Conm aMMOHMS, WX (DU3UYECKUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHrne. KauecTBeHHas peakiys Ha HOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ TodydeHue, (QU3NUeCKue ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MpPEICTaBUTENS Kiacca KHUCIOT U crenuduaeckue). Vcnonb3oBaHne HUTPATOB M COJICH
aMMOHHS B Ka4YECTBE MUHEPATBHBIX yI0OpeHU. XUMUYECKOe 3arps3HEHNUE OKPYIKaIOIIEH
CpeIbl COEAMHEHUSAMH a30Ta (KUCJIOTHBIC [OKIH, 3arpsA3HEHHE BO3MyXa, IOYBHI H
BogoémoB). Docdop, amutorponnsie Mmoaudukauu docdopa, GU3NUECKUE U XUMUIECKUE



ceorictBa. Oxcun dochopa (V) u dochopnas kuciora, GuU3NUECKHE W XUMUUICCKUE
cBOMCTBa, nosiyueHue. Mcnonap3oBanue pocdaToB B kKauecTBE MUHEPAIbHBIX YI00OPEHUH.

O6mmas xapakrepuctuka 31eMeHToB |V A-rpyrmimbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepPHBIC  CTENEHW  OKUCJICHHWS.  YTJIEpoj,  aUIOTPOMHBIE  MOAU(HUKAIINH,
pacnpocTpaHeHHE B Tpupojae, (HU3MYECKMEe W XUMHUYECKHE CBOMCTBA. AjcopOIus.
Kpyrosopot yriepoaa B mpupoge. Okcuabl yriepoaa, ux (pU3ndeckue U XUMUYECKUE
CBOMCTBA, JIEWCTBHE Ha >KUBbIC OPTaHU3MbI, TIOJYYEHHE U MPUMEHEHUE. DKOJIOTHYECKUE
npoOemMbl, CBs3aHHBIE ¢ OkcuaoMm yriaepoaa (1V), rumore3a T100aBHOTO TOTETUICHUS
KJIMMaTa, TapHUKOBBIA 3 (deKT. YroimpHas KuciaoTa W €€ coir, uX (U3NYECKHE U
XUMHUYECKHE CBOMCTBA, MOTyYeHUEe U MpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcrnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavabHBIE TIOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIWHCHUIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alETWICH, 3TaHOJ, TJHUIEPUH, YKCYCHas KHCIIOTa).
[IpupoHbIE UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HeMTh), MPOAYKTHI HX
nepepaboTKu (OCH3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [IoHSITHE O OHOJIOTHYECKH
BKHBIX BEIIECTBAX: >XKHUpaxX, OeJKax, YIJIeBOJax — M HMX POJId B JKU3HU YEJIOBEKa.
MartepuaibHOE €AMHCTBO OPTAHMYECKUX U HEOPTaHWISCKUX COCTUHEHHUHN.

KpemHuuii, ero gusznyeckne M XMMHYECKHE CBOMCTBA, MOJYyYEHHE U MPHUMEHEHHE.
Coenaunenust kpeMHus B npupoze. OOmue npeacrasienus o0 okcuae kpemuus (1V) u
KpeMHueBor kuciiore. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
BaxHeiimme CcTpoWTeIbHBIE MaTepuajbl: KEpaMmMHKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpobseMbl 0€30MacHOr0 MCHOJIb30BaHUSI CTPOMUTENIBHBIX MAaTE€pUaloOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumeHm:

HM3ydyeHHe OoOpa3Il0oB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISHOW KHCIIOTHI,
MIPOBEICHUE KAYCCTBEHHBIX PEaKIMi Ha XJIOPHI-WOHBI M HAOJIOJACHHE NPHU3HAKOB HX
MPOTEKaHMS, OTBITHI, OTPAXKAIOMINE PU3MISCKIE U XUMUYSCKHE CBOMCTBA TaJIOTEHOB U MX
COCIMHEHHM (BO3MOKHO MCTIOJIB30BAHUE BUICOMATEPUATIOB), O3HAKOMIICHUE ¢ 00pa3iaMu
XJIOPUAOB (TaJOTE€HUOB), O3HAKOMJICHHE C oOOpasllaMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXXHO HCIIOJB30BAHME BHUCOMATEpUAIOB), HaOIOJIEHHUE TMpollecca OOYTIIMBAHUS
caxapa TOJl JEeWCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YyYECHHUE XUMHUYECKHX
CBOMCTB pa30aBJICHHOW CEpPHOM KHCIOThI, IMPOBEJACHHE KAaueCTBEHHOW peaklud Ha
cynbdar-uoH U HaAOIIOCHWE MPU3HAKA €€ MPOTEKAHMS, 03HAKOMJICHHE C (PU3UYECKUMU
cBoicTBamHu a3zota, ¢dochopa U UX COCIUHEHUN (BO3MOXKHO HCIIOJIH30BAHUE
BUJICOMATEpUAIIOB), oOpasamMu a30THbIX U (GOChHOPHBIX YIOOpPEHUM, TMOJydeHHE,
cobupanue, pacro3HaBaHWE W W3y4YeHWE CBOWCTB aMMHaKa, MPOBEICHHE KAaYCCTBECHHBIX
peaknuii Ha WOH aMMOHUA W (ocdar-mOH W W3YUCHUE NPHU3HAKOB HMX IPOTCKAHUS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHBI C MeEAbl0 (BO3MOXHO
WCIIOJIb30BAHUE BHUICOMATEPUATIOB), H3yYEHHUE MOJENeH KPUCTAUIMYECKUX PEIETOK
anmasa, rpadurta, QyuiepeHa, 03HaAKOMJIEHHE C TPOIIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BCIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTA3a, MOJyYCHHE, COOMpPaHHE,
pacmo3HaBaHWE ¥ W3YYCHHE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEEHHE KAaYeCTBEHHBIX



peaknuii Ha KapOOHAT W CHUJIMKAT-WOHBI W W3yYCHHE TPU3HAKOB MX TNPOTEKAHMS,
03HAKOMJICHHE c NPOAYKIUEN CHUJINKATHOU MIPOMBIIIJIEHHOCTH, pelieHue
AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TeMe «BakHelII1e HEMETauIbl U UX COCAMHEHUS».

MeTajlibl M UX COeTUHEHUS

OO6mrast xapakTepUCTUKAa XMUMHUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosioxkeHus B llepuomnueckon cucreme xumuueckux siiemeHToB . M. MenneneeBa u
crpoeHusi aromoB. CTpoeHHE MeTauIoB. MeTajuindeckas CBsI3b M MeETaJUIMYecKas
KpUCTAUTMYECKas pemi€TKa. ODJCKTPOXMMHYECKUU PSAJ  HANPSKEHUM  METAILIOB.
dusnyeckne 1 XUMHUIECKHE CBOWCTBA MeTauioB. OO0IMe Crioco0bl MOTyYSHUST METAIIOB.
[loHaTHE O KOPPO3UU METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl
(cTanb, 4yT'yH, TIOPATIOMUHNM, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounsie MeTamapl: mnosiokeHUe B Ilepuoamdeckoil cucTeMe XHMHYECKUX
anemeHnToB JI. WM. MeHneneeBa, CTpOE€HHE HX aTOMOB, HAXOXICHHE B MPUPOIE.
®duznyeckue W XHMHYECKHE CBOWCTBAa (Ha npumepe HaTpus U Kanua). OKcuiel u
TUJPOKCHUIBI HATPUS U Kanud. [[puMeHeHre 1MeI0UYHbIX METAVIOB M UX COCIUHECHUH.

[IlemoyHO3eMENBHBIE METAJIIIBI MAaTHUKW W KaJbLIMK: TOJIOKEHHE B lleproamueckon
cucreme xumudeckux aeMeHToB 1. 1. MenaeneeBa, cTpoeHHE UX aTOMOB, HAXOXKJICHUE B
npupone. Pu3nuecKkne M XHMHYECKHE CBOWMCTBA MarHus W Kaublusa. BakHeumme
COCAMHEHUS Kaibluig (OKCHJA, THUAPOKCUM, cojin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpAHCHMUSA.

AntoMuHUN: nosnioxkeHue B Ilepuoauueckoit cucteMe XxumMudyeckux sneMeHToB 1. M.
MenpaeneeBa, CTpOCHHE aToma, HaxoXAeHWE B mpupoae. Dusznueckne U XUMHYECKHUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUJIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B llepuoamyeckoit cucreMe Xumuyeckux syemeHtoB /I, U.
MengeneeBa, CTpOEHHE aToOMa, HaxXOXJIcHUE B Ipupoje. Puznyeckne M XUMHYECKHE
cBoiicTBa xene3a. Okcunpl, ruapokcuasl U conu xenesa (1) u xxenesa (111), ux cocras,
CBOICTBA U MOJIYyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMH METa/VIOB M CIUIABOB, UX (DM3UYCCKHMMH CBOWCTBAMHU,
W3y4YCHUE pe3yabTaToOB KOPpO3UU METAaJlJIOB (BO3MOXKHO HCII0JIb30BaHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KalbllUg U HATPUS C BOAOU
(BO3MOKHO HCIIOJB30BaHUE BHUACOMATEPHUAIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOW BOJIBI,
mporiecca ropeHus xkeje3a B KUCIopoie (BO3MOXKHO HMCMOJIb30BAHUE BUJIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHMUSI KAYECTBEHHBIX PEAKIMM HAa MOHBI: MarHus, KajablMs, aJlOMUHMUS,
nunka, sxene3a (II) u xenesa (lll), mequ (ll), HaGnronEeHUME M OMHMCaHHWE MPOIIECCOB
OKpalllMBaHUs MJIAMEHU MOHAMU HATPUsl, Kalusg W KaJblUs (BO3MOXKHO HMCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), HCCienoBaHuE aM(pOTEPHBIX CBOMCTB THUIPOKCHIA ATIOMUHHUS U
TUIPOKCHIA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe « BaxkHele MeTaibl
U UX COCIUHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

Bemectsa u wmarepuansl B NOBCEJHEBHOW JKM3HM YEJIOBEKAa. be3omacHoe
WCIIOJIBb30BaHME BEIIECTB U XUMUYECKUX peakiuid B ObiTy. IlepBas momomb mpu
XHMHUYECKUX 0KOTax U OTPaBIICHUSX.



XHWMHUYECKOE 3arpsi3HEHHE OKpYy)Kawlled cpeasl (mpenenbHas —AOMyCTUMAas
KOHIeHTpauus BewecTB, nanee — IIJIK). Pomp XumMum B pelIEHUH SKOIOTMUYECKHX
npobJieM.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIaBbl METAJJIOB, IOJUMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmmsanpss MeXnpeaMETHBIX CBA3CM IpU  H3YyYEHUMM XuUMUH B 9 Kiacce
OCYIIECTBIISIETCS UepPE3 UCIOJIBb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U
NOHATHUH, SBIIIOIIMXCA CUCTEMHBIMU JUIsl OTAEIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOIO
LUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHATHSA: Hay4yHBIM (pakT, runoresa, 3aKOH, TEOpus,
aHalM3, CHUHTe3, Kiaccuukamus, TMNEePUOJUYHOCTb, HAONIOJCHUE, DSKCIEPUMEHT,
MOJICJIMPOBAaHUE, HM3MEPEHUE, MOJEJb, SBJICHHE, MApPHUKOBBIA 3(dexT, TexHomorus,
MaTepHaIbl.

dusnka: MaTepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKIWJI, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, NPOBOAHHUKH, IOJYIIPOBOIHHUKH,
TUAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KPUCTAUIMYECKAs PEMIETKa, CIUIaBbl, (U3NYECKUe
BEJIUYMHBI, CIAVHUIBI W3MEPEHUs, KOCMHUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Connue.

buonorus: ¢ortocunres, apixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOAbI, IMOJE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE PE3yibTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O o0Iero oOpa3oBaHUs
JOCTUTAIOTCST B XOJle OOy4YeHUsS XHMHU B E€IWHCTBE Y4YEOHOM W BOCHHUTATEIbHOMN
NEATEITLHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMUA POCCUHUCKHMH COITMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MIPUHSATHIMU B OOIECTBE MPaBWJIAMA U HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUS W COIMATA3AIIUU
00yJarommXxcs.

JIngHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh OOYUYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU TO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMA W PACIIMPECHHUE OMBITA JACSITEIHPHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA

IICHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HaCJIeHIO0, TIOHUMAaHUs 3HAYCHUS] XMMHUYECKON HAyKH B JKM3HU COBPEMEHHOTO
0011ecTBa, COCOOHOCTH BIAACTh JOCTOBEPHON MH(OpMAIEl 0 IEPEIOBBIX JOCTHKEHUIX
Y OTKPBITHUSX MUPOBOU U OTEYECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBe MHpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MIPEICTABIICHUS] O COITMATBHBIX HOPMaxX W MpaBWIaX MEKIUIHOCTHBIX OTHOIICHUIN B
KOJUICKTUBE, KOMMYHHKATHUBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y49eOHO-MCCIIeIOBATEIHCKONH, TBOPUYECKOW M JIPYTUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
pPa3HOOOPa3HOM COBMECTHOM JIEITEIHPHOCTH MPU BBIITOTHEHUN YUE€OHBIX, IMO3HABATEIIBHBIX
33724, BBIMOJHCHUH XHUMHYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOCKTOB,
CTpEeMJICHHUS K B3aMMONOHUMAHHMIO W B3aUMOIIOMOIIM B TIpoOIleCCE HATOM Y4EOHOM
NEATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M TOCTYIKH CBOMX TOBAPHIICH C
MTO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCICACTBUM IMMOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYCCKHE TIPEJCTABICHUS O BEIIECTBE MW XHMHYECKOH peaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINE OCHOBY JIJIS
MOHUMAHUS CYINTHOCTH HAy4YHOW KapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJILI, B3aMMOCBS3SX YeJOBEKa C MPHUPOJHOU CpPeloH, O
POJIM XUMHUH B TTIO3HAHUHU ITHUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAPABJICHHBIE HA TMOJYYCHUE HOBBIX 3HAHUHN MO XMMHH,
HEOOXOMUMBIC 11 OOBSICHCHHMS HAOIOAACMBIX IPOIIECCOB M SIBJICHWH, MMO3HABATEIHHOM,
WH()OPMAITMOHHOW M YHUTATEIBCKOW KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CaMOCTOSITCIIbHON
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYMHBIMU TEXHHUYECKUMU
cpeacTBaMu MH(OOPMAITMOHHBIX TEXHOJIOTHH;

HWHTEpeC K O0YUYEHUIO U MTO3HAHUI0, JII0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM00Opa30BaHUIO, TMPOCKTHOW M WCCICNOBATEIBLCKOW ACATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYEHHS B TaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HAHUE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKU Ha 3/JI0POBBIA 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUN W HENPUSTUE BPEIHBIX
MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsI, HAPKOTHUKOB, KypEeHHs ), HEOOXOIUMOCTH COOTIOICHUS
npaBui 0€30MacHOCTH MPU OOpAIeHNN C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOMN
KU3HH,

5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpEC K MPaKTHUYECKOMY H3y4YeHHI0 mpodeccuii M Tpylda pas3Iu4yHOro poja,
YBOXEHHUE K TPYJAy U pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCIE HAa OCHOBE
NPUMEHEHUST TPEIMETHBIX 3HAHUN 10 XHWMHH, OCO3HAHHBIM BBIOOp HWHAWBUIYATHLHOMN
TPACKTOPHH MPOJOJKEHUS 00pa30BaHUs ¢ YIETOM JIMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XMMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEW, yCHEUIHOW MpodecCHOoHATbHON
NESATEIbHOCTH W Pa3BUTUS HEOOXOJIUMMBIX yMEHUH, TOTOBHOCTh aJaNnTHUpPOBAThCA B
npodeccCuoHaEHOM Cpene;

6) 3K0J10rMYecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKHU IIeIecCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HCTOYHHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHMMAaHUE IIEHHOCTH 3J0POBOTO U 0E€30MacHOTO
oOpaza KHU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3HYECKOMY U
MICUXUYECKOMY 3JIOPOBBIO, OCO3HAHHME IIEHHOCTU COOJIIOJACHUSI MpaBUil 0€30MacHOTO
MOBEJICHUSI TIPU PabOTE C BEIIECTBAMHM, a TAK)XKE B CUTYAIUSX, YTPOXKAIOIMIUX 370POBbIO U
JKU3HHU JIIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MMOJTy4aeMble TIPU U3yUYCHUU XUMUU, JUISl PEIICHUs
3a/1a4, CBSA3aHHBIX C OKPYXKAIOWIEW MPUPOAHOW CpEenoM, Il TOBBIIMICHUS YPOBHS
HKOJIOTUYECKOHN KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOaeM U
MyTeH WX PEMICHUs MOCPEICTBOM METOJOB XMMHH, SKOJOTHUUYECKOTO MBIIICHUS, YMCHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATEIIbHON, KOMMYHUKATUBHON U COIIMAIIBHON TTPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe mMeTanmpenMeTHBIX Pe3yJbTaTOB BBIICISIOT 3HAYMMbBIC I (POpMUPOBAHUS
MUPOBO33pEHUs OOIIEHAYYHbIE TOHSATUS (3aKOH, TEOpHs, MPHUHIUI, THUIOTE3a, (aKT,
CHUCTEMa, TPOIECC, DKCIEPUMEHT M JPYroe.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYE€OHBIX MpeAMETaX W TO3BOJISIOT HAa OCHOBE 3HAHMM M3 JTHUX MPEIMETOB
dbopMHpoBaTh MPECTaBIEHNE O IIEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHUBEpPCAJIbHBIC
ydeOHbIE JCHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC, DETYJISATHBHBIC), KOTOpPHIC
obecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTU K CaMOCTOATEIILHOMY IUIAHHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOM JESITEIIbHOCTH.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3zoBble JJornueckue aeicTBUA:

YMEHUS HCIOJI30BaTh MPUEMBI JIOTHYECKOTO MBINUICHHS TMPH OCBOCHHWHM 3HAHMIA:
pPacKpbhIBaTh CMBICT XUMHUYCCKHUX TOHATHN (BBIACIATh WX XapaKTEpPHBIC TNPU3HAKH,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TIOHSATHSIMH), WCIIOJNB30BATh TOHATHS IS
OOBSCHEHHSI OTHENbHBIX (PAKTOB W SIBJICHWH, BBHIOMPATh OCHOBAHHS W KPUTEPUU TS
KJ1acCU(UKAIMY XMMUYECKUX BEIICCTB M XUMHUECKUX PEAKIIMK, YCTaHABINBATh TPUIHHHO-
CJICZICTBEHHBIE CBSI3U MEXK]Y OOBEKTAMH HU3Y4YEHUs, CTPOUTH JIOTUYECKHE PACCYKICHUS
(MHIYKTUBHBIC, JIETYKTHUBHBIC, T10 AaHAJIOTHH ), IEIaTh BBIBOJIbI U 3aKITIOUEHUS;



YyMEHHE TPUMEHSATh B  IMpollecce IMO3HaHUS TMOHATUSA  (IpEeAMETHhIE U
MeETaIpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIOJb3yeMble B XUMUH,
npeo0pa3oBbIBaTh IMIUPOKO MPUMEHSEMblE B XHUMHUU MOJIENbHbIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTA), XUMHUYECKass popMysia U ypaBHCHHE XUMHUYECKON
peaKuu — MpH pEHICHHH y4eOHO-TO3HABATENbHBIX 3a/ad, C Y4ETOM 3THUX MOJEIbHBIX
MPEACTABICHUN BBISBISAT, U XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH H3Y4aeMBbIX
00BEKTOB — XHMHUYECKMX BEIIECTB W XUMHUYECKUX pEaKUUid, BBIABISATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHBIE CBSI3M M MPOTUBOPEYUS B HU3Y4aEMbIX
IpOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

YMEHUE UCIOJIb30BATh MMOCTABJIEHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TaK)K€ B Ka4eCTBE OCHOBBI Ui (POPMUPOBAHUSI THIOTE3bI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

IpUOOPETEHUE ONBITA MO MJIAHUPOBAHUIO, OPraHU3AIMU U IPOBEICHUIO YUCHUYECKUX
HKCIEPUMEHTOB, yMEHHME HaOmoJaTh 3a  XOJOM  Ipolecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (GopMyIupoBaTh 0OOOIIECHUS U BHIBOJBI M0 pe3yibTaTam
MIPOBEIEHHOTO OMBITA, UCCIIEAOBAHMSI, COCTABIISATh OTUET O MPOJICIIAHHOMN padoTe.

Pabora ¢ unpopmaunmeii:

YMEHUE BBIOMpaTh, aHAIM3UPOBATH U HUHTEPIPETUPOBATH MHPOPMAIUIO Pa3IUYHBIX
BUJIOB U (POPM TMPEJCTABICHUS, MTOJIYYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHbIE MocoOus, pecypchl HHTepHeTa),
KPUTHYECKHU OIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHHUE TMPUMEHSITHh pa3UyHble METOAbl M 3alpochl IPU TOUCKE U OTOOpE
MH(pOpMAIIMK ¥ COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAUMBIX [IJIsl BBIMIOJIHEHUSI YUYEOHBIX U
MO3HABATENIbHBIX 3a7]a4 OMNpPEACNIEHHOTO THIA, MPUOOpEeTEeHHe OombiTa B 00JaCTH
UCIOJIb30BAaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI, OBIIAJICHUE KYJIbTYPOU
AKTUBHOTO MCIOJIb30BAHUSI PA3TUYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSITEIIbHO BBIOMPATH
ONTUMAaNIbHYIO0 (OpMY MpeACTaBICHUS HH(DOPMALMU U WITIOCTPUPOBATH PeLIaeMble 3a/1a4u
HECJIOKHBIMHU CXeMaMH, TuarpaMMmamu, IpyruMu popmamu rpa@uky v uX KOMOUHAIMSIMUY;

yYMEHHUE UCIOJIb30BaTh U aHAJTU3UPOBATH B MPOIECCe YUeOHON M MCCIEeI0BATEIbCKON
NEATEILHOCTH HMH(OPMAIIMIO O BIUSHUW MPOMBIIUIEHHOCTH, CEJIIbCKOTO XO3SICTBA U
TpaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEeH MPUPOTHOM CpeIbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUS 337aBaThb BOMNPOCHI (B XOA€ Auayiora W (WiW) AWCKYCCHUH) MO CYLIECTBY
o0OcyxmaemMoil TeMbl, (POPMYJIUPOBATH CBOM MPEIIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MPEIOKEHHOU 3a/1a4H;

YMEHUS TMPEACTABIATh MOJYYECHHbIE PE3YJbTAaThl MMO3HABATEILHOM JEATEIBHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JejaTh IPE3CHTALUI0 PEe3yJIbTaTOB BBITIOJHEHUS
XUMUYECKOTO DJKCIEepUMeHTa (J1abopaTOpHOTO OIbITa, JabopaTOpHOM pabOTHI 1O
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUS YYEOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHON
U HCCIIEOBATENbCKON JEATETbHOCTH MPU PEUICHUH BO3HUKAIOIMIMX MPOOJIeM Ha OCHOBE
yuéra OOIMMX HWHTEPECOB W COTJACOBaHUS TO3WIMK (0OCYXIeHHs, OOMEH MHEHUSMU,



«MO3TOBbIE HITYPMBbD», KOOPJAHHALMSI COBMECTHBIX JEWCTBHI, ONPEAEIICHUE KPUTEPUEB IO
OIICHKE KaueCTBa BBIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

YMEHUE  CAMOCTOSITENIBHO  ONPENENATh UEIH  JIEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISITh, KOHTPOJMUPOBATh M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
JeATEIIbHOCTh, BBIOMpaTh HauOosiee 3SPGEKTUBHBIC CIOCOOBI pEIIeHUS YYCOHBIX U
MTO3HABATEIbHBIX 3aJ1a4, CAMOCTOSATENIBHO COCTABIISITh UIN KOPPEKTUPOBATH MPEIIIOKEHHBIN
QITOPUTM JEHUCTBUN MPHU BBINOJHEHUHU 33JaHUN C YYETOM IMOJYYEHUS HOBBIX 3HAHHUUA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOI'O
pe3ynbTara 3asBJICHHOM LI, YMEHUE HCIIOJIb30BaTh M AHAJU3UPOBATH KOHTEKCTHI,
NpeiaraéMble B yCJIIOBUM 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeameTHBIX pPE3yJbTATOB MO OCBOEHHUIO 00S3aTEIBHOTO COACpPKaHUS,
YCTaHOBJICHHOTO JaHHOW (¢enepanbHON pabouell MporpamMMmoid, BBIIEJSIOT: OCBOCHHBIC
oOy4aroluMuCsl Hay4yHble 3HAaHWSA, YMEHUS U CHOCOOBI JNEWCTBUH, crneuuduueckue s
IpeIMETHOW 00J1aCTH «XUMUS», BUABI A€ATEIbHOCTU MO MOJTYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpHIpETalu, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PAa3IUYHBIX YYEOHBIX W HOBBIX
CUTYaIUsX.

K koHiy 00y4yeHus B 8 kiiacce npemMeTHbIE pe3yibTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

e pACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKUX IIOHATHM: aToOM, MOJIEKYJa,
XUMUYECKUNA  3JEMEHT, MPOCTOE BELIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAsl aTOMHas M
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JI XUMUYECKOIO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIA 00BEM, OKCUA, KUCIOTA,
OCHOBAaHME, COJIb, AIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas
peakuusi, KaaccuuKanusl peakiuil: peakii COeIUHEHMSI, PEAKIUU Pa3JIoKEeHUS,
peaklMMu 3aMeIlEeHUs, Peakuuu OOMEHa, 3K30- M HHAOTEPMUYECKHE DPEaKIUH,
TeIuI0BOM 3P (dEKT peakiuu, SApPO aToma, SJICKTPOHHBIM CIIOW aToma, aTOMHas
opOuTanb, paadyc aromMa, XUMHUYECKas CBs3b, TOJISIPHAS U HEMOJspHAS
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBasl J0JIA
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUNA U MPUMEHATH 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIOJB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsl COCTaBJiI€HHUS (OPMYJl BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONpENEeNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTEIEHb
OKHUCJICHUS] 3JIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEILECTB K
ONpefeNEHHOMY KJIAcCy COEOUHEHHM 1o ¢opMylaM, BHUA XUMHUYECKON CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTb  cMmbIcn  Ilepuommueckoro  3akona JI. WM.  Menneneesa:
JEMOHCTPUPOBATH MOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIIEMEHTOB OT WX NOJIokKEHUs B lleproanmueckoil cucteme, 3aKOHOB COXpaHEHUS



Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YYEHHUS, 3aKOHA
ABorazapo;

ONMKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyo ¢opmy Ilepuoandeckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAas noArpynmna (A-rpynmna)» u
«mmobounas moarpynna (b-rpymma)», manbie w OOJBITHE TEPHOBI, COOTHOCHTH
o00O3HaueHusi, KoTopele wuMmeroTca B Tabmuue «llepuoauyeckass cucrema
xumudeckux sneMeHToB J[. M. MenpeneeBa» ¢ 4YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUsI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sapa, 0oOIlee 4Yucio
AIIEKTPOHOB U PaCHPEACICHUE UX MO JIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMpOBaTh  XMMHUYECKHE  JJIEMEHTHI, HEOPTraHWYECKHE  BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCITy U COCTaBY yYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO
TerioBoMy b PexTy);

XapakTepru30BaTh (OMUCHIBATH) OOIINE XMMUYECKUE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEpKJas OINUCAHUE NpUMEpPaMU MOJEKYISIPHBIX yYpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O COCTABa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUN B PA3JIUUYHBIX YCIOBUSAX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (OpMyJe COEIUHEHHs, MAacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHUIO XUMHYECKOMN
peakuuu;

MPUMEHSITH OCHOBHBIE OTIEpPAIlU MBICIUTEIILHON ACATEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OIICHUE, CHUCTEeMAaTH3alNIo, KJIACCU(UKAIUIO, BBISBICHHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3¢M — JUIsl W3YyYEHHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX PEeaKInil, €eCTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHUSI — HAOJIOJICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaTbHbIN U MBICTICHHBIN);

CJIeIOBaTh IMpaBUjaM TOJb30BaHUSl XHMHUYECKOW TMOCYIOH M J1abopaTOpHBIM
o0opyioBaHUEM, a TaKXKe MpaBuiaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIIUSIMA TIO  BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX OMBITOB TIO
MOJIYYCHUI0O U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAECIEHHOW MAaCcCOBOW J0JIEM pPacTBOPEHHOTO
BCILIECTBA, IUIAHUPOBATh W MPOBOAUTH XHUMHYECKUE IKCICPUMEHTHI  TIO
pPacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIIOT € MTOMOILBIO MHANKATOPOB (JIaKMYC,
dbenondTanenH, METUIIOPAHK U IPyTHE).

K koHI1ly 00y4yenus B 9 kiacce nmpeIMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYCCKUX MOHATHIA: XUMHUCCKHUI DJIEMEHT, aTOM,
MOJIEKyJia, HWOH, KaTHOH, aHWUOH, TIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHh OKHUCJICHHS, XUMHUYECKas
peaxiusi, XuMHIecKasi CBsI3b, TEIJIOBOU 2PHEKT peaKkIuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJEKTPOJIUTHI, HEAJICKTPOIMTHI, JJICKTPOJUTHYCCKAS JTUCCOIHAITHS,
peaknuy MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE paBHOBECHE, 0OpaTUMBbIC U
HEeoOpaTUMBbIe peakiuu, OKHUCIIUTEIIbHO-BOCCTAHOBUTEIHHBIC peakiuu,



OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHUE, aJUIOTPOIHUS,
aMm(pOTEepHOCTh, XUMHUYECKas CBs3b (KOBAJE€HTHAas, MOHHAs, MeETa/lIn4yecKas),
KpUCTaJUIMYECKasi pel€TKa, KOppo3us METalIOB, CIUIABBI, CKOPOCTh XMMHUYECKOU
peakuu, npeaenbHo nonyctuMas konuentpanus [IJIK BemecTsa;
WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSATH 3TH
MIOHATHUSA IIPY OIMCAHNUHU BEIECTB U UX NPEBPALLCHU;

UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY ISl COCTaBJIEHHS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCICHHS XWUMUYECKHX 3JIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTABA, NMPUHAIIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COEIMHEHUH 1o (hopMyrnaM, BUJI XUMUUECKON CBA3M (KOBaJIEHTHAs!, HIOHHas,
METaJIJINYecKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA] MOHA MO0 XUMHUYECKOU
dbopMmyre, xapakTep cpenbl B BOJHBIX PacCTBOpaX HEOPTaHWYECKUX COCTUHEHHH,
THIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTth  cmblici  [lepuonmueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: ONUCHIBATh M XapaKTEpU30BATh TAOINYHYIO
¢opmy Ilepuonmyeckoil CUCTEMBI XMMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh MOHATHUSA
«rnaBHas noAarpynna (A-rpynmna)» u «mnobounasd noarpynna (b-rpynma)», mansie u
OonpIIME  MEpUOABl, COOTHOCUTH OOO3HAYEHHUsA, KOTOpbIE HMMEITCI B
NEPUOANYECKON Tabnuile, C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHMSI aTOMOB
XMMHUYECKUX D3JIEMEHTOB (COCTaB W 3apsij sjpa, oOllee 4YHUCIO 3JIEKTPOHOB HU
pacrpeielieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBACHITH 00II1Ee 3aKOHOMEPHOCTH B
VU3MEHEHUHU CBOWMCTB 3JIEMEHTOB M UX COCAMHEHUH B MpEAeax MaJIbIX EPUOJIOB U
[JIABHBIX MOJATPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh  XUMUYECKUE  DJIEMEHThl, HEOpPraHUYECKHUE  BELIECTBa,
XUMHUYECKHE PEAKIUH (110 YHCIy U COCTaBY y4aCTBYIOIIMX B PEAKLUH BEIIECTB, IO
TEeIIOBOMY d3(P(dEeKTy, MO0 MU3MEHEHUIO CTENEHEH OKHUCICHUSI XUMHUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME M CHELM(PHUUECKHEe XUMUYECKUE CBOMCTBa
IPOCTBIX W  CIIOKHBIX  BEIIECTB, IOATBEP)KIAAs ONHWCAHHE IPUMEPAMHU
MOJIEKYJIIPHBIX Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINM;
COCTaBJISAITh YPABHEHMS DJIEKTPOJUTHYECKON IHCCOLMALMU KHCIIOT, ILIEJIOYEN H
COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAaKIMii HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, NOATBEPKAAOLIIMX CYIIECTBOBAHME TI'€HETHYECKOM CBSI3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI ITOCPEACTBOM
COCTABJICHHSI DJIEKTPOHHOTO OajaHca ATUX PeaKkluii;

IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOECHUS, BO3MOKHOCTH
POTEKaHUSI XMMUYECKHUX MMPEBPAILCHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYHCIIATH OTHOCHUTEIBHYK) MOJIEKYJISIPHYIO W MOJSIDHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOTO 3JIEeMEHTa Mo (opMyJie COEIUHEHHS, MacCOBYIO
JIOJIX0 BEILIECTBA B PAaCTBOPE, NMPOBOAUTH PACUETHI O YPABHEHUIO XUMHUYECKOU
peakuuy;



coOMoaTh MpaBuia TOJB30BAaHUS XUMHUYECKOMW TMOCYJOW M J1abopaTOpPHBIM
00OpylI0BaHUEM, a TAK)KE IpaBHUiia OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU 1O BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHUYECKUX OIBITOB IIO
MOJTyYEHHUIO U COOMPAHNUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTo ra3a);
IPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE KAYeCTBEHHBIM COCTaB Pa3IUYHBIX
BELIECTB: PAaclO3HaBATh OIBITHBIM MYyTEM XJIOPUI-, OpOMUI-, HOAUN-, KapOoHAT-,
¢docdar-, cunmkar-, cynbdar-, TUAPOKCUA-UOHBI, KATHOHbl AMMOHHUS U HOHBI
U3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX
BEIIIECTB;

IPUMEHATH OCHOBHBIE OTIEPAIl MBICIUTEILHON IEATEIHHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3alUIO, BBISIBICHUE NMPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl U3yYEHUs] CBOMCTB BEILIECTB U XMMHMUECKHUX PEAKIIUM, €CTECTBEHHO-
HAay4YyHbIE METOJAbI TIO3HAHMS — HaONIIOJEHHE, H3MEpPEeHHe, MOJETUPOBAHUE,
HKCIIEPUMEHT (pEAJIbHBIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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https://m.edsoo.ru/7f41a636

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

YyeOHUKU:

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxknnonepHoe obmectBo «M3aarensctBo [IpocBemenney 2023

» Xumust, 9 ximace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxknuonepHoe obiiectBo «M3naTensctBo «IIpocBeiienne» ABTOp:

n3narenscTBO «IIpocBemenney» 2023

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HOC MO4 IlIkona, PO

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

YuuPy, SAKnacc
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