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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENogaBaHus yueOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUA M PA3BUTUS OOydYAIONIUXCS CPEACTBAMHU y4eOHOrO
nmpeamera, yCTaHABIIUBAET 00s13aTeJIbHOE peMETHOE coziepKaHue,
npeayCMaTpUBAET PACHpPECNICHHEe €ro Mo KjiaccaM U CTPYKTYpUpPOBAaHHE IO
pazieliaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNPEIENseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCsi, OMpPEAeJsIeT BO3MOXHOCTH TpeaMeTa IS
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHusl, a TakKe TpeOOBaHUHN K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEATEIHHOCTH OOYYAIOIIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHMEe XUMHUHU CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopmMupyeMmble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPTrUM W 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TII0O0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peayliM3alldd  BO3MOXKHOCTEH IS CaMOpPa3BUTHS |
dbopMupoBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIsA/Ia HA €IMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;

croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHbIM 3HaHUSM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTHUYECKOE
oOpa3zoBaHue 00y4aOIINXCS.

JlaHHbIEe HampaBlieHHs] B OOYYEHUM XUMHUU OOECIEUMBAIOTCS CHEHU(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEeAaroruyecku



aJanTAPOBAaHHBIM OTpaK€HHUEM 0a30BOM HAYKH XUMUM Ha OMpPEACIEHHOM dTale e
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIEero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMBbI MEPBOHAYANBHBIX TMOHATHN XWMHH, OCHOB
HEOPraHWYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUU
OPraHUYECKON XUMHUMU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuto. Colep:kaHue CKIIAIbIBAETCA U3 CHCTEMBbI
MOHATUH O XUMHUUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMBbI MOHITUN 0 XUMHYSCKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUW HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSA3U;

— TPEACTABICHUNM 00 DJJICKTPOJUTHUECKON JUCCOIMAIIUM BEIISCTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUUECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJICIOBATEIBHO OT OJHOTO
YPOBHS K JPyroMy, BBIIOJHsS (YHKIIUA OOBSICHEHUS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS M BO3MOYKHOCTEM IMPAKTHYECKOIO MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TPOrpaMMbl IO XHUMHU  CIIOCOOCTBYEeT  (OpMHUpPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METOJaM II03HAaHUA B Hayke. M3ydeHue XMMUM TPOUCXOAUT C NPUBJICYECHUEM
3HAHUW W3 paHee M3YYCHHBIX YYEOHBIX NpeaMeToB: «OKpyXKalomuid MHPY,
«buomnorus. 5—7 knaccel» U «@u3nka. 7 Kiacc.

[Ipy w3yyeHMH XUMHUH TPOUCXOIUT (HOPMHUpPOBAHHWE 3HAHUA OCHOB
XUMHUYECKOW HAyKH KakK O0JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYPHI.
3amadya yuyeOHOTrO MpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XHUMHUYECKHX
3HAaHUN — BaXKHEHUIUX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECCKUX IMOJOKCHUH,
JOCTYIHBIX 000O0IIEHUH MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HayKd, B
MPUOOIICHNH K HAyYHBIM METOJAaM IIO3HAHWUS TIPH M3YYCHUH BEIISCTB U
XUMHUYECKUX PEAKIUHA, B (OPMUPOBAHNN M PA3BUTHH MO3HABATCIILHBIX YMECHHUH U
WX TIPUMEHEHMH B YYEOHO-TIO3HABATEJIBHOW M Y4e€OHO-HCCIIEA0BATEIBCKOU
NeSTeIBbHOCTH, OCBOCHHH TIpaBMJI 0€30MacHOro oOpaiieHus ¢ BeIlIeCTBaMU B
MOBCEAHEBHOM JKHU3HH.

[Ipy m3ydyeHMn XUMHUK HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHHsS BaKHOE
3HAYEHHUE MPUOOPENIN TaKHE 1eJH, KaK:



— (opMupoBaHHE UWHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
CcaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATUIO DPEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

—  HalpaBlIEHHOCTh OOYyYEHUsT Ha CHUCTEMaTUYeCKoe MPHOOIICHUE
o0ydJaromuxcs K CaMOCTOSITEIbHOM TMO3HABATEIbHOW JEATENbHOCTU, HAyYHBIM
MEeTOJaM TO3HaHUsA, (POPMHUPYIOIIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBUM, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00YUaAIOIIUMUCS
OMbITa PA3HOOOPA3HOU JEATENIBHOCTH, TMO3HAHUS U CAMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KJIOUEBBIX KOMIIETEHIIMI), MMEIINX YHUBEPCAIHHOE 3HAUCHHE ISl
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— (QopmupoBanue 00mell (QYHKIMOHATBHOW H €CTECTBEHHO-HAay4YHOU
IPAMOTHOCTH, B TOM 4YHUCJIE YMEHUWU OOBICHATH U OICHUBATH SIBJIICHUS
OKPY’KAIOIIEro MHpa, UCMOJIb3Yysl 3HAHUS U OIBIT, MOJYYCHHbIE MPU U3YUYEHUH
XUMUHU, TPUMEHATh WX TPU PEHICHUU MpoOJieM B TOBCEIHEBHOW >KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (¢dopmMupoBaHHEe Yy OOydYAIOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI I[EHHOCTU XMMHUYECKUX 3HAHMU ISl BBIPAOOTKH HSKOJIOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATENBHOCTH B IEIIX
COXpaHEHHMsI CBOETO 30POBbs U OKPYKAOUIEW MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HANpaBIECHHOCTH JalbHEHUIIEro
o0y4eHHUSI.

OOmiee YMCIO YacoB, OTBEACHHBIX JIsi H3YYEHUS XHUMHUU HAa YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusl, coctaniseT 136 dyacos: B 8 kiacce — 68 yacos (2
yaca B HeJelo), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

COIAEPKXAHUE OBYUEHUASA

8 KIIACC

IlepBoHaYaIbHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHUM B )KM3HHU 4e€IOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKUE CBOWCTBA BEIHIECTB. ArperatHoe COCTOSHUE
BemlecTB. [loHsiTHe 0 MeToAax MO3HAHUA B XUMUU. YHCTbIE BEIIECTBA U CMECH.
CnocoObl pa3eneHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE HJIeMEHThl. CHMBOJIBI XMMHUUYECKUX
anemMeHTOB. [IpocThie U cllOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunueckas ¢opmysa. BaleHTHOCTP aTOMOB XHUMHUYECKUX HJIEMEHTOB.
3aKOH TOCTOSIHCTBa cocTaBa BemlecTB. (OTHOCUTENbHAasT AaTOMHas Macca.
OTHoOCuTENnbHAs MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMHUUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMOCBsI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €IMHMI] BemiectBa. Pacu€rsl mo dopmynam
XUMUYECKUX COCTUHEHUM.



DU3UUECKUE U XUMHUYECKUE SIBJIICHUA. XUMUAUYECKAsA PEAKLUSA U €€ MPU3HAKU.
3aKOH COXpaHEHHMsS MacChl BelleCTB. XUMHUUYeckue ypaBHeHus. Krnaccudukaims
XUMUYECKUX peakuid (COeAUHEHUS, Pa3JI0OKEeHHUs, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMUYECKOH MOCYAOW, mpaBuiaMu paboTkl B 1abopaTopuul U
npuémMamu oOpaleHus: ¢ J1abopaTopHbBIM 00OPY/IOBAHUEM, U3YYEHHE U OMHCaHUE
bu3MYeCKUX CBOMCTB O0O0pa3lOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pPAcTHUpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJEHUCTBUE MeJia ¢ KUCIIOTOM) sSBJICHUHN, HAOIIOICHUE U
OMHUCaHWEe TMPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX pEaKIui (pas3oKeHHe caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus, pasiioKeHUE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIelCTBUE XKene3a ¢ pacTBopoM coau meau (11),
U3y4YeHHEe CIOCO0OB pa3/iesIieHHs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHHUE,
BbITIAPUBAHKE, NUCTHIUIALMS, XpoMaTorpadusi, IpOBEJICHUE OYUCTKU IMOBAPCHHOM
coJii, HaAOJIOJEHWE W  ONHWCAaHUE  PE3yJbTaTOB  MPOBEJICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MacChl, CO3JaHUE MOJIEJIEH MOJIEKYI
(1apocTep KHEBBIX).

Baxueiimue npeacTaBuTeJ M HEOPraHM4eCKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT U MpocToe
BenecTBo. HaxokiaeHue kuciopona B mpupojie, (U3MUECKHE W XUMUUYECKHE
cBoiicTBa (peakuuu ropenus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsbl
MOJIYYeHUS KHUCJIOpoJa B Jlabopatopud U MNpombinuieHHOocTH. Kpyrosopor
Kuciopoaa B npupojie. O30H — autoTponHas MOAUPHUKAIIMS KUCIOPOIa.

TennoBoit 3P hHeKT XMMUYECKOW peakIuy, TEPMOXMMHUYECKHUE YpaBHECHMUS,
9K30- M DBHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCUJIEHNE TAPHUKOBOTO A (exTa, pa3pylieHre 030HOBOTO CIIOS.

Bonmopon — anemeHtr m mpocrtoe BemiectBo. HaxoxkneHnue Bomopona B
npupoae, GU3MYECKUE U XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonydeHus. Kuciorsl u comnu.

MounsipHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

duznyeckue CcBoMCTBAa BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HacpllieHHble M HEHACBILIEHHBIE PAcTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas n07s BelllecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJIbl. OCHOBAaHMUS.
Ponp pacTBOpOB B mpuposie U B KU3HU 4elOBEKA. KpyroBopoT BOABI B MPUPOJE.
3arpsi3sHeHue NpUPOAHBIX BOA. OXpaHa U OUKUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranndeckux coeauHeHuid. Oxcuabl. Knaccubuxamms
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHBbIE,  KHUCJIOTHbIE, aM(doTepHble) W
HecosneoOpaszyronme. Homenknatypa oxcujoB. Pu3nyeckue U XUMUYECKHUE
CBoMCTBa OKCUIOB. [losTydyeHne OKCHIOB.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: IMIENOYM UM HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknatypa ocHoBaHui. DPU3NYECKME U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.



Kucnotel. Knaccudukamus kucinor. Homenknatypa kucior. Ousnudeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Pax axkruBHocTu metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknarypa coseil. @uzndeckue u XUMHUYECKUE CBOMCTBA COJIEH.
ITony4enue comen.

['eneTnueckas CBs3b MEXKYy KJIaCCaMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuiit IKCnepumenm:

KA4E€CTBEHHOE OMPEACIECHUE COJICPKAHUSI KUCIOPOJa B BO3JyXE, MOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M U3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOII0ACHUE
B3aMMOJICMCTBUSI BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpalieHuss ropeHus (moxapa), O3HAaKOMJICHHE C oOpa3laMu OKCHIOB U
OMHMCaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE U HW3yUYCHHE
CBOWCTB BOJOpoJia (TopeHue), B3auMojeicTeue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUEOMATEepUalioB), HaOtOAeHHE 00pa3IlOB BEIECTB
KOJIMYECTBOM | MOJb, HUCCIEIOBAHHWE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C
pPa3IMYHON  PACTBOPUMOCTBHIO, MPUTOTOBJIECHHUE PACTBOPOB C OMPEACIEHHOU
MAacCOBOM J10JIeid paCTBOPEHHOrO BEUIECTBA, B3aUMOJICHCTBUE BOJbI C METAJLIAMU
(HaTpueM ©  KaiuplWeM) (BO3MOXXHO  HCIIOJIb30BaHHE  BHUJEOMATEpPUAIIOB),
UCCIIeIOBaHWE O0Opa3loB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX  KJIACCOB,
Ha0JII0/IEHNE U3MEHEHUsI OKPAaCKU MHIUKATOPOB B PacTBOpaxX KUCIOT U IIENI0Yeid,
u3ydyeHue B3auMmojeiicTBusi okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCIIOT C METaJllaMH, pEeaKUuil HEeWTpalu3alud, MOJIYyYEHHE HEepacCTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI'O METajula JPYTMM M3 PacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTAIBHBIX 3a/lad MO0 TeMe «BaxHelmue KiIacchl HEOPraHMYEeCKUX
COEIMHEHUI.

IMepuonuuyeckuii 3axkoH u Ilepuoaumyeckass cucTeMa XUMHYECKHUX
iemenToB JI. WU. MenpgeneeBa. Ctpoenne aTomMoB. XMMHYECKasi CBf3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(MUKAIMU XUMUYECKUX deMeHTOB. [lonsTHe o
IPYIIaxX CXOJHBIX 3JIEMEHTOB (IUEJIOYHBbIE U WIEJIOYHO3EMEIbHBIE METaIbI,
raJIOTeHbl, HTHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpPbIE 00pa3yloT aM()OTEPHBIC OKCUIBI
U TUAPOKCHUJIBIL.

[Iepuonnuecknii 3akoH. [lepuoanueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MenpeneeBa.  KopoTkonepuogHas W JIMHHONEpUOAHAs  (POpMBbI
[Tepunonuueckoit cuctembl xumuueckux 3meMeHToB J[. M. Menneneesa. [lepuoast
n rpynnel. Ouzndeckuil CMBICIT IOPSJIKOBOIO HOMEpPA, HOMEPOB IIEpHOJIA H
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB MEpBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckorn cucrtemsl [[. WM. MenneneeBa. XapakTEpUCTHKA XUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTM M3MEHEHUS paJauyca aTOMOB XUMHUUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.



3nauenue [lepnoandeckoro 3akoHa u [lepnoandeckoi CHCTEMbI XUMUYECKHAX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. JI. M. MenaeneeB — y4d€HbIU U
rpaXkJaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAss U HETMOJSIpPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenp  okuciieHusi.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIponiecchl OKucCaEHU U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenHm:

U3y4yeHrue O0O0pa3lloB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA IIMHKA C PacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEIACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakinu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemmuoie céasu

Peanuzaiusa MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMHUU B 8 Kjacce
OCYIIECTBIISICTCS. 4epe3 UCIIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK U MOHSITUMN, SBISIOUIUXCS CUCTEMHBIMM JJIsl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO61ue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAy4YHbIM (DAaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KilacCUpUKAIMsA, TEPUOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, OIJIEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIHUI,
U30TOIIbI, PAaJMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsji, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ra3, (U3UYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/bI, CONHIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC TMOPOJIBI,
IIOJIE3HBIE UCKOMAEMBbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHYECKas peaKuus

[Iepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKHX DSJIEMEHTOB IMEPBBIX TPEX INEPUOAOB, Kaiuus, KaIbLUUd MU HUX
COCMHEHUN B COOTBETCTBUM C IIOJOXEHHEM 3JIEMEHTOB B llepnoanueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIMYECKOM PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIAaCCaM HEOPraHUYECKUX
COEMHEHUH, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEUIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIUIOBOMY 3P (deKTy, Mo
W3MEHEHUIO CTETICHENW OKUCIIEHUSI XMMHUYECKUX SJIEMEHTOB, MO0 OOpaTUMOCTHU, IO



YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIIMU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsTue o ckopocTu xumuueckoil peakuuu. lloHstne o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX M TeTEPOTeHHBIX
peakuusax. [lonarue o katanmuse. [lonsTue 0o xumuueckom paBHoBecuu. DakTopswl,
BIIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OanaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIIHLHOMN peaxkuum. CocraBienue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIMid €  HCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONTUTAUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAJEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1adble dJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBus NMpOTEKaHUS peakiuii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE ypaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHMUW U COJiek B CBETEC TMPEJCTABICHUH 00 dSJIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJECIISIMH KPHUCTAIUIMYECKUX PEMIETOK HEOPraHHMYECKUX
BEIIECTB — METAJJIOB M HEeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpuUs), UCCIAETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIUH
OT BO3JEHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIECKTPONPOBOIHOCTH
pPacTBOPOB BENIECTB, IMpPOILECCA JTUCCOUMALMM KHUCJIOT, IIEJI0YEd U COJIEH
(BO3BMOXHO  MCIIOJIb30BAaHME BHUJIEO MaTEpUaAJOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKM  TNPOTCKAHWS  peaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHMe oOcajka, BBIJICICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIMUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pas3ioKeHHUs, COCAUHEHMS), paclio3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIIbKD KAYECTBEHHBIX pEAKIMAd HA HWOHBI, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a7a4.

HeMeTasjibl M X COeTMHEHUS

OO6mass xapakTepucTHKa TaJoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIE CTerneHUu OokuciaeHus. CTtpoeHrne u (HU3MUECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha TMPUMEPE  XJIOpa
(B3auMOJICCTBHE C METAJUIaMHU, HEMETallJlaMH, IeJo4aMu). XJIOPOBOJIOPOI.
ConsiHast KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJIydeHHE, MpuMeHeHue. JlelcTBue
XJopa ¥ XJIOPOBOAOPOJa HAa OpPraHU3M YEJIOBEKa. BaxkHeumiue XJIOpUAbl U HX
HAaXOXKJICHHUE B IPUPOJIE.

O6mas xapaktepuctuka 3memMeHTOB VIA-rpymnnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CtpoeHue U (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePhbl. AIINTOTPONHBIE MOAUDUKAIIUN KUCIOPOa
u cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOA, CTpoeHHE, (U3NUYECKHE U



XxuMuyecke cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
Cepnass kucnora, (¢uU3MUYECKME U XUMHUYECKHE CBoiicTBa (00mme Kak
MpEeACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXanme B OCHOBE MPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs CEpPHOM KHUCIOTHI.
IIpumenenune cepHo KUCa0Thl. ConM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAaKLIMs Ha
cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPaICHHUS.

O6mas xapakrtepuctuka 31aemMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTETMCHU OKUCIEHUs. A30T, paclpoCTpaHEHHUE B MPUPOJIE,
dbuzndeckue u xumMuieckue croiictea. Kpyrosopor azora B nipupoje. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJyuyeHue U npuMmeHenue. Coyi aMMOHUS,
ux (U3NYECKHE U XUMUUECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJydeHue, (PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OmIME Kak TMpPEeACTaBUTENsl Kiacca KHCJIOT U CHenu(pUuUYecKue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoOopenuii. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOIel Cpelibl COCTUHCHUSIMU a30Ta
(KUCTIOTHBIE JIOXU, 3arpsi3HEHUE BO3JAyxa, MOYBBI U BOJOEMOB). Docdop,
ajtoTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OOPEHHUIA.

O6mas xapaktepucTtuka amemMeHToB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aUIOTPOIHBIE
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3NUECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6musi. KpyroBopot yrinepona B mpupozae. Okcunbl yriaepoaa, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumoresa ri00adbHOr0 MOTEIUICHUS KiUMaTa, IMapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONM, UX (PU3NUECKHEe U XUMHUUYECKHE CBOMCTBA,
MOJIy4YeHHEe W mnpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHAYambHBIC TOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHble WCTOYHWKK YTIAEBOAOPOAOB (yroyib, TPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIICHHOCTH.
[TonsiTe 0 OGMONIOTMYECKH BAXKHBIX BEIIECTBAX: KUPAX, OeNKax, yraeBojax — U UX
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmenenne. CoenuHeHus: KpeMHusi B mpupone. OOmue mnpencraBieHus 00
okcuae kpemaus (V) um xpemuueBoit kuciaore. CHIMKATHI, UX HCIIOJIL30BAHHUE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelIue CTpouTEIbHbIE MaTepHUallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B OBCEAHEBHOMN KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl U €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIEOMAaTepraaoB), HaOMIOICHUE TIpollecca OOYTJIMBaHUs caxapa MoJ JAeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Cyibdar-
MOH W HaOJIoficHUEe TpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBOoMcTBamMHu azora, ¢ochopa U WX COCAUMHEHUN (BO3MOXXHO UCIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHUCTBUE KOHIICHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIECCOM  acopOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TNPOTUBOTasa, MojlyyeHue, coOupaHue, paclio3HaBaHUE U U3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNUE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a71a4 o TeMe «BakHelIe HeMeTaIbl M UX COSTUHEHUS) .

MeTansbl M UX COeIMHEHUS

OO0mrast xapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHusi aToMOB. CTpoeHHe MeTalioB. MeTainyeckasi CBs3b U
METAJUIMYECKasl  KpHUCTAJNIMYECKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HarnpsHKeHu MeTtamoB. dusnyeckne U XMMUYECKHUe CBOMCTBAa MeTauioB. OO01ue
crocoObl ToyyeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YyT'yH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyeckon cucremMe XMMHUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJICHUE B IMPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUJIBI U
TUAPOKCUABI HaTpusi M Kanud. [IpuMeHeHue IIeNOYHBIX METAUIOB U HUX
COEIMHEHU.

[[lesoYyHO3EMENBHBIE METAJUIBI MAarHWii W KaJIbLUW: IIOJIOKEHUE B
[Tepuonnueckoin cucteMe xumuueckux snemeHToB [[. 1. MeHnneneeBa, cTpoeHue
MX aTOMOB, HaXOXJIeHUEe B pupojie. Gusnyeckre 1 XMMUYECKUE CBOMCTBA MarHus



u Kanblus. Baxkuelmume coequHeHus] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUSI.

ANOMUHMI: IOJIO)KEHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cCTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusuueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U TUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuabl, TuIpoKcuibl U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBaHUE CBOMCTB JKECTKOM BOBI, MPOILIECCA TOPEHUA JKeJie3a B KUCIOPOIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KAUYEeCTBEHHBIX PEAKIMN HAa WOHBI: MAarHWs, KaJblUs, aJJIOMUHUA, [IMHKA, JKeJie3a
(1) u xene3a (1), meau (1), HaOaIOACHME U ONMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUIAMEHM HMOHAMHM HATpus, Kaius ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJIEOMATEPHUAJIOB), HCCeoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA AJTFOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBas momoins mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkarllel cpenbl (IpeaesibHas AOMyCTHMAast
KOHIIEHTpalus Beulects, nainee — [1IK). Ponp xumMuu B penieHn# 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3ll0oB MaTEepHaNOB (CTEKIJIO, CIUIABBI METAJUIOB, MOJMMEPHEIC
MaTepuarbl).

Mexcnpeomemunie ceéasu

Peanuzanus MexXnpeaMeTHBIX CBS3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUH, TaK Y MOHSITUM, SIBJIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KilacCu(UKalus, NEePUOJAUYHOCTb, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBJICHUE, IapPHUKOBBIN
3¢ heKT, TeXHOIOTHS, MaTePHAaIIbI.



Odwuszuka: MaTepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAHMOAKTUBHOCTb, MOJIEKYNa, JJIEKTPUUYECKHUH 3apsiji, MPOBOIHHKH,
MONYPOBOJHUKH, IUDIEKTPUKH, (POTORIEMEHT, BEIIEeCTBO, TeNIOo, OOBEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTD, KPUCTALTUYECKAs
pemérka, CryiaBbl, (U3NYECKUE BEITUUYUHBI, CIUHUIBI U3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIaHETHI, 3BE3/b1, CoNHIIE.

buonorusi: ¢ortocunres, apixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEpATbHBIC
yaoOpeHwsl, MUKPO3JIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, rugpocdhepa, MuUHEpandbl, TOPHbIE TMOPOIbI,
MOJIE3HBIE UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JJUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOT'O 00I11Ier0 00pa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOyYeHHS XUMHUU B EIUHCTBE Y4eOHOM U BOCIHUTATEIHHOMN
NESATeIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMHU B OOIIIECTBE MpaBUIaMU U HOPMAMHU
MOBEJICHUS U CTIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMATU3AIIUU
0o0y4Jaromuxcs.

JInyHOCTHEIE pe3yJIbTaThI OTpPaXKaroT FOTOBHOCTh oOyJarommuxcs
PYKOBOJICTBOBAThCSI CUCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIUM W paCIIMpEHUE
OITBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY U
HAy4YHOMY HACJICIUIO, TOHUMAHMS 3HAYCHUSI XUMUUYECKOW HAyKU B KU3HU COBPEMEHHOTO
oO1iecTBa, CHOCOOHOCTHM BIAAETh JOCTOBEpHOW uHOpMammedl o MepesoBbIX
JTOCTHXKCHUSX U OTKPBITUSX MUPOBOM U OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTaBICHHUS O COLUAJIBHBIX HOPMaX M MPaBUJIaX MEKJIMYHOCTHBIX OTHOIIEHUN B
KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIC3HOM,
y4eOHOUCCIIeIOBATEIICKOM, TBOPUECKOW M JIPYTrUX BUAAX ACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JCATEIBHOCTH  TNPU  BBINIOJTHEHUU  YUYCOHBIX,
MO3HABATEIBLHBIX 337124, BBIMOTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3aHUN yUCOHBIX
IIPOCKTOB, CTPEMJICHHS K B3aMMONOHMMAHHUIO M B3aWMOIIOMOIIM B IPOIECCE ATOM
y4eOHOU JeATeIbHOCTH, TOTOBHOCTH OIICHHWBATh CBOE MOBEICHHUE M IOCTYIIKHM CBOUX
TOBApHUINEH C TIO3WIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYE€TOM OCO3HAHHS
MIOCJIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT O NMO3HAHMSA .

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE W XUMHUYECKOM peakIiluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISAIOIIHME OCHOBY
JUIS TIOHMMaHWs CYIIHOCTH HAayYHOH KapTHHBI MHUpa, MPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AMMOCBS3SIX YEJIOBEKa C MPUPOJIHON Cpeo, O
POJIM XMMUHM B TTIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MMO3HAaBaTEIbHBIC MOTHBBI, HAIIPaBJICHHbBIC HA TTOJTYYEeHUE HOBBIX 3HAHHMH 110 XUMHUH,
HEOOXOUMBIE I OOBSICHEHHS HAOJIFOJaeMbIX MTPOIICCCOB U SIBJICHUM, MTO3HABATEILHOM,
MH(POPMALIMOHHON M YMTATEIhCKOW KYIbTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTECIbHOM
paboThI ¢ Y4COHBIMU TEKCTaMH, CIIPABOYHOU JTUTEPATYPOH, JOCTYIMHBIMU TEXHUUYECKUMHU
cpeacTBaMu HHGOPMAITMOHHBIX TEXHOIOTHH;

HMHTEpeC K 00YUYEHHIO U TTO3HAHUIO, JII0O003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa3oBaHMIO, TPOCKTHON M MCCIIEIOBATEIBCKON AEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS O0YyUEHUS B JlalbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:



OCO3HAHUE IIEHHOCTH XW3HHU, OTBETCTBEHHOTO OTHOUIEHUSI K CBOEMY 3I0POBBIO,
YCTAaHOBKHU Ha 3JI0pOBBI 00pa3 *U3HU, OCOZHAHUE MOCJIECACTBUNA U HENPUATHE BPEIHBIX
NpUBBIYEK  (YMOTPEOJEHHUS] aJKOTOJsl, HApPKOTUKOB, KYpEHHA), HEO0OXOAUMOCTU
coOJiroicHUsT TpaBui 0€30MacCHOCTU MNpHU OOpalleHUH C XMMHYECKMMH BEIIECTBAMH B
OBITY U peabHOU KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUYECKOMY H3Yy4YEHHUIO Mpodeccuil u Tpyla pa3IudyHOTO poja,
yBaXXEHUE K TPYAYy W pe3yibTaTaM TPYAOBOHM AEATEIbHOCTHU, B TOM YHUCJIE Ha OCHOBE
MIPUMEHEHUS TIPEAMETHBIX 3HAHUN [0 XUMHUM, OCO3HAHHBIM BHIOOp HMHAMBUIYaTbHOMN
TPAaCKTOPUU TPOJOKEHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, yCHEnTHOMN
npodecCHoHaIbHON NIESITEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTUPOBATLCA B PO ecCHoHaIBHOM Cpejie;

6) IK0JI0rH4eCKOro BOCIUTAHHUS:

AKOJIOTUYECKH 11eJIECO00pa3HOe OTHOIIEHUE K MPUPOJI€ KaK MCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMs, MOHMMAaHWE IIEHHOCTH 3JI0POBOTO U OE30MacHOro
oOpaza HW3HHM, OTBETCTBEHHOEC OTHOIIECHHE K COOCTBEHHOMY (HHU3UUECKOMY U
NICUXUYECKOMY 37I0pPOBBIO, OCO3HaHWE IIEHHOCTH COOJIOJICHHUS TMPaBWI OE30MacCHOTrO
MOBEJICHUS TP paboTe C BEIIECTBAMU, a TAK)KE B CUTYAIUAX, YTPOKAIOIIHNX 37]0POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4aeMble TPU U3YYECHUH XUMHH, IS
pelIeHus] 3a7a4, CBS3aHHBIX C OKpYXKaloled MPUPOAHONW Cpefoi, ISl TOBBIMICHUS
YPOBHSI 3KOJIOTMYECKOM KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapakTepa HKOJIOTHYECKUX
npoOyiieM W MyTed HUX pelIeHHs] MOCPEACTBOM METOJIOB XUMHH, HKOJIOTHYECKOTO
MBIIIJICHUS,, YMEHHSI PYKOBOJICTBOBAThCS MM B TMO3HABATEIbHON, KOMMYHHKATUBHOU WU
COLMATILHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B coctaBe MmeTanmpenMETHBIX  PE3YyJIbTAaTOB  BBIICTSIOT  3HAUYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33PEHHs OOIEHAYYHBIE TMOHATHUS (3aKOH, TEOPHSs, MPUHIHII,
rumnoresa, (GakT, cucTeMa, MpOIECC, IKCIIEPUMEHT U JIPYTO€. ), KOTOPhIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX y4EOHBIX MpEeAMETaX U IMO3BOJSIOT Ha OCHOBE 3HAHMMA U3 ITHX
npeaMeToB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM HAyYHOW KapTHHE MHpa, U
VHUBEpCAIbHBIE  y4ueOHBbIE  JeWcTBHS  (ITO3HABATENbHBIE,  KOMMYHUKATHBHEIE,
pPETYISITUBHBIE),  KOTOpble  obOecmeunBaroT  (GOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOU €I TEIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble Jornueckue aAecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS MPU OCBOCHUU 3HAHUM:
PacKpbIBaTh CMBICI XUMHYECKUX MOHSATUU (BBIACTSATh WX XapaKTEepHbIE MPHU3HAKU,
YCTaHABIIMBaTh B3aMMOCBS3b C JPYTMMHU TOHSTUSMH), HCIOJIb30BATh MOHATHUS MJIs
OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBJICHUMN, BHIOMpPATh OCHOBAHMS U KPUTEPUM JIJIS
KJlaccu(pUKAMM XMMHUYECKHUX BEIIECTB W XUMHUUYECKUX pEaKlHil, ycTaHaBIUBATh
MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUYEHHS, CTPOUTH JIOTUUYECKHUE



paccyxaeHusi (MHIYKTHUBHbBIE, JEIyKTUBHBbIE, IO aHAJOTHUM), JeJIaTb BBIBOABI U
3aKJTIOYCHUS;

YMEHUE TPUMEHSITH B TMPOIECCe TMO3HAHUA TMOHATHS  (IIPEAMETHBIE U
METanpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJCIH, HCIOJb3YEMbIE B XHUMUH,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSIEMbIE B XHMHUHU MOJEIbHBIE MPEACTaBICHUS —
XUMUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKasi (popMyia U ypaBHEHUE XUMUUECKOM
peakiuu — MpU pelIeHud y4eOHO-TI03HABATENIBHBIX 3a/1ad, ¢ Y4€TOM 3THUX MOJAEIbHBIX
MPEACTAaBICHUN BBISBISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3Y4YaEeMbIX
OOBEKTOB — XHMHYECKMX BEIIECTB W XUMHUYECKUX pEaKIuid, BBIABIATh OOIIHE
3aKOHOMEPHOCTH, NPUYUHHO-CIICICTBEHHBIE CBSI3M M MPOTUBOPEUYUST B H3YyUaeMbIX
mpoiieccax U sIBJICHUSX.

Ba3oBble uccienoBarejbckne 1eiCTBUS

YMEHUE WCIO0JIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTa
MO3HAHMS, a TAaKKE B KauyeCTBE OCHOBBI Il ()OPMUPOBAHUSI THIOTE3bI MO IMPOBEPKE
PaBUIILHOCTHU BBICKA3bIBAEMBIX CYXKIECHUN;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OPTraHW3allMd U  MPOBEICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HAOII0IaTh 3a XOJIOM MPOoIlecca, CaMOCTOSITEILHO
IPOTHO3UPOBATH €T0 PE3YIbTAT, (POPMYITUPOBATH 0O0OIIEHUS W BBIBOBI 110 PE3YyIbTaTaM
IPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATH OTUYET O MPOJIeTIaHHOM padore.

PabGora ¢ undgopmanmeii:

yMEHHE BHIOMPATh, AHAIM3UPOBATH U UHTEPIIPETUPOBATH UHHOPMAIIHIO PA3TUYHBIX
BUJOB M (OpM TpeACTaBlCHUs, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (Hay4dHO-
NOMYJIsIpHAsT JINTEpaTypa XUMHUYECKOTO COJEpkKaHHs, CIPAaBOYHBIE MOCOOMS, pecypchl
NHTepHeTa), KpUTHYECKHM  OIEHMBATh  NPOTHBOPEUYMBYKD U HEJOCTOBEPHYIO
uH(}OpMaIHIo;

yMEHHE MPUMEHSTh pa3judyHble METOABl M 3alpochl MpPH TOWCKE H O0TOOpe
MHGOPMAIIMH U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOAMMBIX JIJIs1 BHITIOJIHEHUS YYEOHBIX U
MO3HABATEIBHBIX 3a7a4 OMNpENeIEHHOrO THUIA, NPUOOpEeTeHHe OombITa B 00JacTU
UCIIOJIb30BaHUSl  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJIAJICHHE
KyJbTYpOi aKTHBHOTO MCIIOJIb30BAHUS Pa3JIUYHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BHIOWpATh ONTHUMANbHYIO (opMy mpenacTaBieHUs WHGOPMAIMN W HUIUTIOCTPUPOBATH
perraemMbie 3a/1aur HECIOKHBIMHU CXE€MaMH, JUarpaMMaMu, IpyrumMu ¢popMamu rpaduku
1 UX KOMOMHAIIUSIMU,

YMEHHUE  WCHOJb30BaTh W  AHAIM3UPOBATH B  Mpouecce  ydyeOHOU U
MCCJIEIOBATEILCKON  JICSITEIBHOCTH HWH(POPMAIMIO O BIMSHUU TMPOMBINIJICHHOCTH,
CEJIbCKOTO XO35IMCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYKAIOIIEH NPUPOJTHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUS 3a/laBaTh BOIPOCHl (B XOJ€ Auanora v (Miau) JUCKYCCUHU) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (OPMYJIUPOBATH CBOU MPEJIONKEHUSI OTHOCUTEIBHO BBIMOTHEHHUS
MPEIIOKEHHON 3a]1a4H;

YMEHUS TIPEACTABISATh MOJYYEHHBIE PE3YyJbTaThl M03HABATEIBHON JIESITEILHOCTH B
YCTHBIX M TMCbMEHHBIX TEKCTaX; JieJlaTh MPE3CHTAIMI0 PE3yJIbTATOB BbIITOIHEHUS
XUMHUYECKOTO HJKCIEepUMEHTa (J1abopaTOPHOrO OIMbITa, JabopaTOpHOW pabOThl MO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO ITPOEKTA);



yMEHUSI  y4eOHOro  COTpPYIHMYECTBA CO CBEPCTHHMKaMHM B  COBMECTHOM
MO3HABATENIBHOW M MCCIIEIOBATENBCKON JESITEIbHOCTA IPU PEIICHUU BO3HUKAIOMIAX
npo0JjieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJACOBaHMUS MO3UIMN (0O0CYXIACHUS,
OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPJWHAIIUS COBMECTHBIX JEHCTBUH,
OTpeIeNICHUE KPUTEPUEB MO OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U IPYTHUE).

PeryasiTuBHbIC YyHHBepcaJbHbIe y4eOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOSITEJIbBHO  ONPEAENsATh LEIU JESITEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBaTH M TMPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BbIOMpaTh Haubosiee S(QPEeKTUBHBbIE CHNOCOOBI peuieHust y4eOHBbIX U
MO3HABATEJNBHBIX  3a7a4, CAMOCTOSITEIBHO  COCTAaBJISITh WM  KOPPEKTUPOBATh
IIPEUIOKEHHBIA aJrOPUTM AEWCTBUM IMPHU BBINOJIHEHUU 33aJaHUM C YYETOM IMOJYUYECHUS
HOBBIX 3HaHUW 00 WH3y4YaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX, OICHUBATh
COOTBETCTBUE IMOJYYEHHOrO pe3yibTaTa 3asABJICHHOW WEIHU, YMEHHE MCIOIb30BaTh M
AHAJIU3UPOBATH KOHTEKCTHI, MIPEAJIaracMbl€ B YCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO O0S3aTEIBHOIO COJEPKaHUS,
YCTAaHOBJICHHOTO JIaHHOU (eaepanbHOil pabdoueil mporpamMMou, BBIJCISIOT: OCBOCHHBIE
oOydJarolmuMHCsl HaydHbIC 3HAHUS, YMEHUS U CIOCOOBI NEUCTBUH, cnienuduieckue s
npeaMeTHON obnacTu «XUMUS», BHABI JESITEIHHOCTH O TOJYYECHUIO HOBOTO 3HAHWS,
€ro MHTepIIpeTalluy, MPeoOPa30BaHUIO U MPUMEHEHHUIO B Pa3JIMUHBIX YY€OHBIX U HOBBIX
CUTyalusX.

K xoniy oOyuyenuss B 8 Kjacce mpenMeTHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IIOHSATHUI: aToOM, MOJIEKYJa,
XUMUYECKUI 3JEMEHT, NPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOOHAsT W HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBast
JI0JIs1 XUMUYECKOTO IJIEMEHTA B COSTUHEHUHU, MOJISIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBaHME, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHHUS, XUMUYECKas
peakuus, KiIaccupuKanys — peakluid: pPeaKIUu  COCAUWHEHUs, peaKkluu
Pa3IOKEHUS, PEAKIIMU 3aMEIICHUs, pEaKIIM 00MeHa, YK30- U SHIOTEPMUUYECKHE
peaknuu, TeTioBor 3(PpeKT peakiuu, siApo aroma, JICKTPOHHBIA CIOW aToMa,
aTOMHasi opOUTaIh, paguyc aToMa, XUMUYECKasi CBSI3b, MOJIAPHAS U HETOJspHAs
KOBAQJICHTHAS CBS3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PacTBOp, MaccoBas
J10JIsI BenlecTBa (MPOLIEHTHAs KOHIIEHTpaIKs) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHWYECKUX MOHATHUN U NMPUMEHATH
3TU MOHSTUS MPHU OMMCAHUU BEIIECTB U UX NIPEBPAILICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJHUKY IS COCTaBJIeHUS (DOPMYN BEUIECTB U
YPaBHEHUN XMMUYECKUX PEAKIUN;

e OINpENENsATh BAJCHTHOCTh AaTOMOB JJEMEHTOB B OWHApHBIX COCIUHECHUSX,
CTENEHb OKHCIICHUSI 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJIC)KHOCTD
BEIIECTB K OMNpEeNeIEHHOMY KJIaccy COoeIMHeHuH mo ¢dopmynaMm, BUL
XUMUYECKOU CBSI3M (KOBAJEHTHASI U MOHHAS) B HEOPTaHUYECKUX COEUHEHUSIX;



e packpeiBaTh cMmbicn [lepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHME  MEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX AJIEMEHTOB OT UX MosioxkeHus B [lepuoamyeckoit cucteMe, 3aKOHOB
COXpPaHEHMSI MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO-MOJEKYJSPHOTO
Y4EHHMS, 3aKOHa ABOTraapo;

e OIKCHIBATh M XapaKTepu3oBaTh TabiuuHyro (opmy llepuonnueckoil cuctemsl
XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHITUS «TJaBHAs nmoAarpymnmna (A-rpymmna)»
u «nobounas noarpynna (b-rpymnmna)y», maible u 6oJblIMEe MEPUOJIBI, COOTHOCUTH
o003HauyeHus1, KOTOpble uMEITcs B Tabnune «llepuonuueckas cucrema
XUMHYECKHUX dneMeHTOB /. Y. MeHnneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3aps]l sjipa, 00IIee Ynucio
AJIEKTPOHOB U PaCIpeIeICHUE UX MO JEKTPOHHBIM CIIOSIM);

e KJaccuUIUpOBaTh XUMHUYECKHE DJEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (10 YUCIIY U COCTaBY YUaCTBYIOIIMX B PEaKIUU BEIIECTB,
1o TerjaoBoMy 3 PexTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE XWUMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEPKJas OINUCAHWE TMPUMEpPaMHU MOJICKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITUI;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4€CTBEHHOIO
COCTaBa, BO3MOYXHOCTH MPOTEKaHUs XMMHUYECKHX MPEBPAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

e BBIUHUCIATH OTHOCUTEIBHYI) MOJEKYJSAPHYIO U MOJSPHYIO MacChl BELIECTB,
MacCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa M0 (opMylie COCMHEHHUS, MAaCCOBYIO
JOJIF0 BEIIECTBA B PacTBOPE, MPOBOAUTH PACUYETHI M0 YPABHEHUIO XMMHYECKON
peakuuu;

e TMPHUMEHATH OCHOBHBIE OINEPALMA MBICIUTEIBHONW JEATEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IeHne, CHUCTEMaTHU3alui, KiaccHu(HUKAIUIO,
BBISIBJICHUE MPUYMHHO-CJIEICTBEHHBIX CBA3€UM — JJIsI U3yUYECHHS CBOICTB BEILIECTB
U XUMHYECKHUX pEaKUul, eCTECTBEHHO-HAyYHbIE€ METOAbl TO3HAHHUS —
HAONIIOICHNe, W3MEPEHHE, MOJEIUPOBAaHUE, OKCIIEPUMEHT (pEeallbHBI U
MBICJICHHBIN );

e CIIEIOBATh MpaBUJIAM TMOJb30BAaHUA XUMHUYECKOW MOCYAOM M J1abOpaTOpPHBIM
o0opyOBaHUEM, a TAKXKE MPaBUIaM OOpAICHUS C BEIIECTBAMH B COOTBETCTBHUH
C WHCTPYKIHUSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUUYECKHX OTBITOB IO
MOJIYYCHUIO W COOMPaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCIOPOIA),
IIPUTOTOBJIEHUIO PACTBOPOB C OINPEICIEHHON MACCOBOW JIOJEW PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKHE DSKCIEPUMEHTHI IO
pacIliO3HaBAaHUIO PACTBOPOB MIEJIOYEH M KHCJIOT C TMOMOLIbIO HHANKATOPOB
(makmyc, dheHondTaneru, METUIOPAHK U APYTHE).

K konny oOyuenust B 9 kjaacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCSI YMEHUM:

e PpACKpBIBaTh CMBICT OCHOBHBIX XMUMHUYECKUX IMOHSTHUN: XUMHUUYECKUU SJIEMEHT,
aToM, MOJIEKyJia, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIBLHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas



peakiusi, XUMUYeCcKasl CBSI3b, TEIIOBOW 3(PGEKT peakiuu, MOJib, MOJSPHBIN
00BEM,  pacTBOp,  DJEKTPOJIUTHI,  HEINEKTPOIUTHL,  BJIEKTPOJIUTUYECKAS
JUCCOLIMALIMS, PpEaKIMH HOHHOrO OOMEHa, KaTajau3aTtop, XHUMHYECKOe
paBHOBecue, O0OpaTUMble W  HeoOpaTUMbIE  pPEAKIUHU, OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIE DPEAKIMHU, OKHCIHUTENb, BOCCTAHOBUTENb, OKHCICHUE H
BOCCTaHOBJICHHUE, aJUIOTPOIHS, aM(}OTEpHOCTb, XUMUYECKasi  CBS3b
(KOBaJICHTHasl, MIOHHAs, METAINIMYECKasi), KpUCTAJUIMUECKasi peléTKa, KOppOo3Hsl
METaJJIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEIEIbHO OMYyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHN U TMPUMEHATH
9T TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUII;

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJI1 COCTaBieHUS (OpMYJ BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTPENENATh BaJCHTHOCTh M CTEMEHb OKUCICHHS XUMHUYECKHX DJIEMEHTOB B
COCAMHEHUAX  PA3JIMYHOIO  COCTAaBa,  MPUHAIJIEKHOCTh  BEIIECTB K
ONpeIeIEHHOMY KJlaccy COeIUMHEHUH 1o QopmyiiaM, BHJI XUMHUYECKOW CBS3U
(KoBaJIeHTHAsI, MOHHAS, METAJITUYECKAs) B HEOPTaHUYECKUX COCTMHEHUSX, 3apsi/I
MOHAa TI0 XHMMHYECKOW (QopMyse, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHECHHMH, THUI KPUCTAIIMYECKOM PEIIETKH KOHKPETHOTO
BEILECTBA;

packpeiBath cmbica Ilepuonnmueckoro 3akoHa J[. WM. Menneneesa u
JEMOHCTPUPOBAThH €ro MOHWMAHME: OMUCHIBATh M XapaKTepU30BaATh TAOIUUHYIO
dopmy Ileprognyeckoit CUCTEMbI XUMHYECKUX 3JIEMEHTOB: PAa3IN4aTh MOHATUS
«riaBHas noarpynna (A-rpymnma)» u «modounas noarpynna (b-rpymma)y, Maibie
U OoNbIIME TEPUOJIbI, COOTHOCHUTH O0O0O3HAYEHHs, KOTOpPhIE HMEIOTCA B
NEPUOUYECKON TaOIUIE, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj siapa, OOIIee YUCIO DJIEKTPOHOB U
pacmpeneneHue UX IO  DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH  OOIIHe
3aKOHOMEPHOCTH B H3MEHEHHHM CBOMICTB JJIEMEHTOB M HX COCIMHEHUU B
npeaenax MallblX NEPUOJOB M TIJIABHBIX MOJATPYNN C YYETOM CTPOCHUSI HUX
aTOMOB;

KIacCu(UIUPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTraHWYEeCKHWEe BEIICCTBA,
XUMUYECKHE PEeAKIUH (110 YHUCIY U COCTaBY YYAaCTBYIOIIMX B PEAaKIUU BEILECTB,
no TerioBoMy 3(QekTy, Mo H3MEHEHUIO CTEMEHEW OKHUCICHHS XUMUYECKUX
AJIEMEHTOB);

XapaKTEePU30BaTh (ONMHUCHIBAThH) OOIIUE U CIICU(PUISCKIE XUMHYECKUE CBOMCTBA
OPOCTBIX M CIOXHBIX BEIIECTB, MOATBEpXkAash OMNHCAaHUE MPUMEpPaAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIINI;
COCTaBJISITh YPABHEHHUS JIEKTPOJUTUYECKON NUCCOLMAIIMU KUCIIOT, MIEeT04Yeil U
COJICM, TIOJNIHBIE M COKpAIIEHHBbIE YypaBHEHUS pPEaklHil HOHHOrO OOMEHa,
ypaBHEHHUS pEeaKIui, MOJATBEP>KIAIONIUX CYIIECTBOBAHUE T'€HETHMYECKON CBS3U
MEK/ly BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuit
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajlaHCa ATUX PeaKUuid;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHA,
BO3MOKHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;
BBIYUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJII0 XUMHUYECKOT0 3JIeMEeHTa 1Mo (opMyjie COeAMHEHUs, MacCOBYIO
JIOJII0 BEILECTBA B PAacTBOpE, IPOBOAUTH PACYETHI 110 YPAaBHEHUIO XUMUUYECKOU
peaxIumy;

coOMIOIaTh TMpaBWia TOJB30BAaHUS XUMHUYECKOW TOCYIOH W 1abopaTopHBIM
o0opyI0oBaHUEM, a TaKXKe MpaBuiia OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU TI0 BBIIOJIHEHUIO J1a0OpAaTOPHBIX XHMHUYECKHUX OMNBITOB IO
NOJIYYEHUIO M COOMPAHMIO Ta3000pa3HBIX BELIECTB (aMMHUAKa U YTJIEKUCIIOrO
rasa);

NPOBOJIUTh PEAKIMHU, TOATBEPKAAIOIINE KAaYeCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIECTB: PACMO3HABAThH OMBITHBIM MTyTEM XJIOPUA-, OPOMU-, HOAHI-, KapOoHAT-
, hocdar-, cunukar-, cynbdar-, THAPOKCUI-HOHBI, KATUOHBI aMMOHUSI ¥ HWOHBI
M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMUECKHUX
BEIIECTB;

NPUMEHSATH OCHOBHBIC OIEpAIlMH MBICIUTEIBHOW ACSITENFHOCTH — aHAIHU3 H
CUHTE3, CpaBHEHHE, O0O0OIIEeHNE, CHCTEMAaTH3allMIO, BBISBICHUEC MPUIUHHO-
CIICICTBEHHBIX CBSI3ed — JUIsI M3Y4YCHUS CBOWCTB BEIIECTB M XUMHYECKHX
peaxiuii, eCTECTBEHHO-HayYHbIe METO/Ibl TIO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE,
MO/JIEIMPOBAHKE, FIKCIIEPUMEHT (peaIbHbIA U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
Kosau4vecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbBIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS
XuMHS — BaKHas 00J1aCTh

11 €CTECTBO3HAHMS U 5 9 bubnuorexa [JOK

' MPAKTUYECKOUN ACATEIbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bubmmoreka [{OK

' peaxiuu https://m.edso0.ru/7f41837¢

Hroro mo pazueny 20

Paspnen 2. Baxuneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK

' 00 okcHax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMoOB.

Xumn4ieckasi cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu

3.1

[Iepuonnueckuii 3aK0H U
[lepuoaunueckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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MenneneeBa. CtpoeHue atoma

XUMHYECKAA CBA3b.

32 ORHCIHTENBHO- 8 ]:t?fsﬂll;lr(r)lfél:)? r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC pCAKITUN
Hroro mo pasaeny 15 EtTSsH/P/I;Te?;? r(3/I§f41837c
PesepBHOE BpeMms 3 bubmorera [TOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CILIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3CPBHOC BP https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsenienuey
METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

Meronnueckoe nocodue AJjisg yUuTess, caut WWW.Prosv.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bubmuoreka [IOK, POII, dxnace, Yuu.py



