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HOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1o XMMHUHM Ha YpOBHE OCHOBHOTO 0OIIero 0oOpa30BaHMs COCTaBJIeHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEeNbHOW MPOrPaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, mnpexactaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBe (QenepanbHON paboueit
InporpaMmbl BOCIIMTAHHUA WU C y‘IéTOM KOHILCIIIHK ITPCTIO AaBaHU A y‘-I€6HOFO npeamMera «XUMHsI» B
o0Opa3oBaTeNIbHBIX opranm3aisix Poccuiickoit denepammm.

[TporpamMma o XxumMuu Ia€T MPEICTaBICHHUE O IIEIIX, OOIIeH cTparernu 00ydIeHsI, BOCITUTAHUS
U pa3BUTHA OOYYAIOIIMXCS CpEACTBAaMH y4eOHOTO TIpeAMeTa, YCTAaHABJIMBAET 00s3aTeNbHOE
IIPEIMETHOE COJIEpKaHUE, IPEIyCMaTPpUBAET paclpeaeeHUE ero o Ki1accaM U CTPYKTypUPOBaHUE 110
pasaciiaMm U TEMaM IporpaMmMmbl 10 XHMHHU, OIPEACTIACT KOJIHMYCCTBCHHBIC U KAaUCCTBCHHBLIC
XapaKTCPUCTUKU COACPKaHWA, PECKOMCHAYEMYIO IOCICAOBATCIBHOCTE HU3YUYCHUSA XUMHUHN C y‘IéTOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€HM, JIOTUKM Yy4yeOHOro IMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaroImuXcs, ONMpPeNeNieT BO3MOKHOCTH TpenMeTa s pean3alii TpeOOBaHUHM K
pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOW MPOTpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHus, a Takke TpeOOBaHMH K pe3ylbTaTaM OOYYeHHUS XMMHH Ha YPOBHE IIeNiell M3ydeHHs
MpeaMeTa U OCHOBHBIX BUIOB y4eOHO-TIO3HABATENFHON JESITEIHPHOCTH O0YJaOMIeTroCsi TI0 OCBOSHHIO
y4e0HOTO COJepKAHUSI.

3HaHWE XHMHU CIY)KHT OCHOBOH s (popMHpOBaHHS MHPOBO33PEHUS O0YyJaromerocsi, ero
MpE/ICTaBICHU O MaTepualbHOM €AMHCTBE MHpPA, BAXKHYIO POJIb UIpaloT (GopMHUpyeMble XUMHUEH
MNPpEACTAaBJICHUA O B3aMMOIIPEBPALICHUAX JSHEPIruu MU 00 OBOJIIOLOMH BCIICCTB B IIPHUPOAC, O ITYTAX
pelIeHns rII00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPIeTUUYECKOM,
MUIIEBOH U SKOJIOrMUYECKON O€30I1aCHOCTH, TPOOJIeM 3paBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXHOCTEM A caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYphI
JMYHOCTH, €€ o01iel n (PyHKIMOHAIBHON I'PaMOTHOCTH; BHOCUT BKJIaJ B (POPMUPOBAHHE MBILIUIEHUS U
TBOPYECKHUX CIOCOOHOCTEH 00ydJaroLIMXCsl, HABBIKOB UX CaMOCTOSITEIbHOM Y4eOHON NesTelnbHOCTH,
SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIUX YMEHUH, HEOOXOAUMBIX KaK B IIOBCEIHEBHOM KM3HHU, TaK
U B IPO(heCCHOHANBHOM AESITEIbHOCTH; 3HAKOMUT CO CIELU(PUKON HAyYHOTO MBILIUIEHUS, 3aKJIabIBAET
OCHOBBI 1I€JIOCTHOTO B3IJIs/1a Ha €IMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TalloM B
(OpMUPOBAaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH OOYYarOIIUXCS; CIOCOOCTBYET (OPMHUPOBAHUIO
LIEHHOCTHOTO OTHOILEHUS K €CTeCTBEHHO-HAyYHBIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM
BKJIa/l B 9KOJIOTHYECKOE 00pa30BaHue 00ydaroLINXCs.

JlaHHble HampaBieHUs B OOyYeHHMM XUMHM oO0OeclednBaroTcs creuudukoil coaepkaHus
y4eOHOTo MpeaMeTa, KOTOPbIM SBISETCS MEJaroruuyeckd aJalTHPOBAaHHBIM OTpPaKEHUEM 0a30BOM
HayK{ XUMUH Ha ONpeIeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO o0OIIero o0pa3oBaHHMs OpPHUEHTHPOBAH Ha OCBOEHHUE
00Oy4aroUMHUCS CUCTEMbl NEPBOHAYAIBHBIX IOHATHH XMMHH, OCHOB HEOPraHWYECKOH XUMHM U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCcKON XUMUH.

CtpykTypa cofepkaHusi IpOrpaMMBbI [0 XMMHH C(OPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/a
Kk e€¢ u3ydeHuto. CojeprkaHue CKJIAJIbIBAETCS U3 CHCTEMBbl IMOHATUH O XMMHUYECKOM 3JIEMEHTE H
BEIIECTBE U CUCTEMBbI OHATUH 0 XUMU4ecKoi peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OpPraHH30BaHBI
[0 MPHUHIUIY [OCJIEA0BAaTENILHOIO PAa3BUTUSl 3HAHUH HAa OCHOBE TEOPETUYECKUX Ipe]ICTaBICHUMN
Pa3HOro ypOBHS:
aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

Ilepuoanyeckoro 3akona JI. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUH;
YYEHHS O CTPOEHUH aTOMa M XUMUYECKOH CBSI3H;
MpeJCTaBICHUN 00 PIEKTPOJUTHUECKON AUCCOLMAIIMU BEIIECTB B PaCTBOpaXx.

AN NI NN
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Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH TOJYYECHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIIBHO OT OJHOTO YPOBHSI K APYrOMY, BBITIOJIHSS
(GyHKIMM OOBSCHEHUS U TMPOTHO3UPOBAHHUS CBONCTB, CTPOSHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U MOTYYCHUS U3Yy4aeMbIX BEILIECTB.

OcBoeHme mporpaMMbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABIICHUS O XUMUIECKOM
COCTABJISIOIIEH HAYYHOW KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPHUPOIbI, ICHHOCTHOTO OTHOIICHUS
K HAQyYHOMY 3HaHHUIO U METOJ[aM MO3HAHUs B HAayKe.

N3yuenne XuMHM NPOUCXOJUT C TPHUBICUCHUEM 3HAHUUA W3 paHee M3YYEHHBIX YUEeOHBIX
npeaMeToB: «OKpykarouuil Mup», «brnonorus. 5—7 kinaccb» u «Pu3nka 7 KJIace».

[Ipy w3ydeHWM XUMUU TPOUCXOIUT (HOPMHPOBAHHME 3HAHMK OCHOB XHMHUYCCKOW HAYKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON NEATCILHOCTH YeIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MUPOBOW KyJIbTYpHI. 3agadya y4eOHOTO MpeaMeTa COCTOUT B (DOPMHPOBAHMU CHUCTEMBI
XUMUYECKUX 3HAHUM — BaXKHEUIIUX (PAKTOB, MOHITHH, 3aKOHOB M TEOPETHUUECKHX IOJIOKEHUH,
JOCTYIHBIX 0000IICHUI MHUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HayKd, B MPUOOIIEHUN K HAYIHBIM
METOJIaM TO3HAHMS TIPH M3YUYEHUM BEUIECTB M XUMHYECKUX peakiuii. B ¢popMupoBanuu u pa3BUTUU
M03HABATEIbHBIX YMEHUH U UX IPUMEHEHUH B y4eOHO-I03HABATEIBHON 1 yueOHO-HCCIIe10BaTENbCKOM
NESITETFHOCTH, OCBOCHUH TIPaBUJI 0€30TIaCHOTO OOpAIIeHHsI C BEIIECTBAMU B TTOBCEHEBHOM KU3HHU.

[Ipy wu3ydyeHHMH XWMHUU Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsS Ba)XHOE 3HAYCHHUE
MPUOOPEHN TaKUe 1, KakK:

v\ (opMHpOBaHHE HHTE/UICKTYalbHO pa3BUTON JIMYHOCTH, TOTOBOH KCaMOOODPA30BAHHIO,
COTPYIHUYECTBY, CaAaMOCTOSITEJIbHOMY MPUHSTHIO PEIICHUM, CIOCOOHOW amanTUpOBAThCA K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

v HalpaBJIEHHOCTh  OOyYeHHWs Ha  CHCTEMAaTHYeCKOE  MPUOOIIeHHEe  OO0YyJaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNbHOM NEATENbHOCTH, HAYYHBIM METOJaM IMO3HaHUS, (OPMUPYIOLIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUU;

v\ obecneucHue YCIIOBH, CIOCOOCTBYIOIITUX MIPUOOPETEHHUTO 00yJaroIUMHUCSIOTIBITA
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOIMO3HAaHHUA, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE U1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

v' (opmupoBanue o6IeH (YHKIHOHATHHON ¥ €CTECTBEHHO-HAYYHONIPAMOTHOCTH, B TOM UHCIIe
YMEHHH OOBSICHSATh U OIICHMBATh SBJICHUS OKPYKAIOLIErO0 MHpA, HCIOJb3YS 3HAaHUS U OIBIT,
MOJIyY€HHBIEC TPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPHU PELICHUHU MpoOiieM B OBCETHEBHOM KU3HU U
TPYIOBOM JESITENbHOCTH;

v\ (popmupoBanHe y OOYYAIOIMXCS TyMAaHMCTHYECKMX OTHOUICHHH, IOHMMAHHS IEHHOCTH
XUMHYECKUX 3HAHUHU JUIS BRIPAOOTKU SKOJIOTHUECKHU 11€TIECO00pa3HOTO MOBEACHUS B OBITY U TPYAOBOMH
JEeSITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOIIEH MPUPOTHON CPEIbI;

v\ pasBUTHE MOTHBALMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHUS O0IIEUYEIOBEYECKIX IIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY mpodums u
HAIMPaBJICHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OOmiee 4yMcaO YacoB, OTBEAEHHBIX ISl M3y4eHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 "aca B HeZIeN0), B 9 kimacce — 68 4acoB
(2 gaca B HezenO).

COJEP)KAHUE OBYYEHUA
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8 KUIACC
IlepBoHaYa/IbHBIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuun. Posib XMMUM B KH3HU 4YEJIOBEKa. XUMHS B CUCTEME HayK. Tena u Bewiecrtna.
du3nuecKkre CBOMCTBa BEIECTB. ArperaTHoe cocTosiHMe BemlecTB. [loHsATHE 0 MeTogax Mo3HaHUS B
xumud. YucTteie BemecTBa 1 cMecu. CriocoObl pa3ieieHus CMece.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE eMEeHThl. CUMBOJIBI XUMUUYECKHUX 31eMeHTOB. [IpocThie u
CJIOXHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (popmyrna. BaleHTHOCThP aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocrtaBa BeuecTB. OTHOCUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYyJsipHas Macca. MaccoBast
JI0JISI XHMUYECKOTO JIEMEHTA B COCIMHECHHH.

KommuectBo BemecrBa. Moisib. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MACCHl U 4YHCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHH.

dusnueckre U XMMUYECKHE SIBJICHHUs. XUMUUYECKasi peakius U €€ Mpu3HaKu. 3aKOH COXpaHEHUS
MaccChl BeIIECTB. XUMHUYECKHE ypaBHeHMs. Kiaccupukaruss XUMHUYECKUX PpeaKIui (COeIUHEHMS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuil sxcnepumenm. 3HAKOMCTBO C XUMUYECKOM TOCY10H, IpaBuiiaMu paboThl B JabopaTopuu
u npuémamu oOpalieHusi ¢ JabopaTopHbBIM 000pPYAOBAaHHMEM, HU3Y4YEHHE U ONUcaHue (U3MUYECKUX
CBOMCTB 00pa3lioB HEOPraHMYECKHX BEIIECTB, HaOmIoAeHne (U3NYECKUX (IUIaBlIEHWE BOCKA, TasHHE
TbJIa, PACTHPAHUE caxapa B CTYIKE, KUTIEHWE W KOHJICHCAIIUs BOJBI) U XUMHUUYECKHX (TOpEHUE CBEYH,
MPOKaJMBaHUE METHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mela C KHCIOTOW) sIBIICHWM, HAOIIOJACHUE W
OTMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pas3lioKeHUEe caxapa, B3auMOJCHCTBHE
CEepHOM KHCIOTHI € XJOpuAOM Oapusi, pasnoxkeHue ruapokcuaa wmeau (1) mpu HarpeBanum,
B3auMOJIeiCTBUE Kese3a ¢ pactBopoM coiu meau (Il), m3ydenue cmocoOoB paszmeneHus cMeceil: ¢
MOMOIII0 MarHura, (QUIbTPOBaHWE, BbINIAPUBAHUE, NUCTUIUIALUSA, XpoMaTtorpadus, MpOBEICHHE
OUMCTKA TIOBAapeHHOW COJM, HAONIOJIGHWE U ONUCAaHUE pe3yJIbTaTOB MPOBEICHHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHS MacChl, CO3JITaHUE MO/IeNIel MOJIEKY (I1apOCTEPKHEBBIX).

Basicneiinuue npedocmasumenu HeopzaHuuecKux eeuiecmae

Bo3nyx — cMmech razoB. CoctaB Bo3ayxa. Kuciopong — 3JI€MEHT M TMPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B mnpupoie, GU3NYeCKUe U XUMHUYECKHE CBOWMCTBA (peakUud TOPEHUs).
Oxcupnbl. Ilpumenenue kucinopoaa. CrnocoObl MOJydeHHs KuciIopoga B jabopartopuu U
npoMelnieHHocTu.  KpyroBopoT kucimopoaa B mnpupoge. O30H — amioTporHas MoauduKanus
KHCJIOPO/1a.

TemoBoit  3ddekr xXuMHUECKONW peakluud, TEPMOXUMUYECKHE YpaBHEHHS, 0OK30- U
SHAOTEPMHUUECKHE peakluuu. TOIIMBO: yroiab U METaH. 3arpsi3HEHUE BO3/lyXa, YCUIIEHUE TAPHUKOBOTO
addekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue BoaopoAa B mpHupoje, pusndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydyeHus. Kucaotel u conu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

Odusnyeckue cBoWicTBa BoAbl. Boma kak pactBopurens. PactBopel. Haceliennesle u
HEHACBIIIEHHbIE pacTBOpbI. PacTBOpUMOCTH BelIEeCTB B BOJie. MaccoBasi /10151 BEIIECTBA B PacTBOPE.
Xumnueckue cpoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpPUPOJIE U B KU3HHM YEIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukamuss Heopranmueckux coeauHeHud. Oxcuapl.  Kraccudukanus  OKCHIOB:
coneoOpa3ymomnire (OCHOBHBIE, KHCIOTHBIE, am(oTepHble) U HecosieoOpasywmue. Homenknatypa
OoKcUJI0B. DU3NUYECKUe U XUMHUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcuaos.

OcHoBanmsi. Kmaccudukanus ocHoBaHWi: METOYM ¥ HEPACTBOPUMBIE  OCHOBAHWSL.
Homenkmarypa ocHoBanuil. @Pu3nueckue M XUMHYECKHE CBOWCTBA OCHOBaHMi. IlomydeHue
OCHOBAHMM.
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Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnoT. Dusndeckne W XUMUYECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiuioB H. H. bekerosa. IlosryueHne Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cojeil. Ilomydenue coneil.

['eneTnyeckast CBSI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuu >Kcnepumenm. KAueCTBEHHOE OIPENEICHUE COJEpXKaHUS KUCIOpOJa B BO3AYXE,
MoJy4eHue, coOupaHue, pacro3HaBaHWME ¢ HM3YUYEHHE CBOMCTB  KHCJIOPOJa, HaOIIOJACHUE
B3aMMOJICIICTBUS BEIIECTB C KHUCIOPOJIOM M YCJIOBHUS BO3HUKHOBEHUS M TIPEKPAIICHHUS TOPEHUS
(moxapa), O3HaKOMJICHUE ¢ 0Opa3llaMu OKCHJOB M OIMCAHHE WX CBOWCTB, IOJIyd€HHE, COOMpPAHUE,
pacro3HaBaHUE U U3YYEHHE CBOMCTB BOJIOpoJa (rOpeHHue), B3auMOJICHCTBHE BOJOPOJia C OKCHUIIOM
Meau (1) (BO3MOXHO HCIIOJIB30BaHHWE BHJACOMATEPUAIOB), HAONIOJICHUE OOpasloB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C Pa3IMYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOM JI0JIEH PaCcTBOPEHHOTO
BEIIIECTBA, B3aUMOJCHCTBUE BOJIBI C METa/IaMU (HATPUEM M KaJblieM) (BO3MOYKHO HCITOJIb30BaHUE
BHJICOMATEpHAJIOB), HCCIeAOBaHUE OOpa3IOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaONIOZICHNE WM3MEHEHMs] OKpPAaCKM WHJUMKATOPOB B pacTBOpaxX KHUCIOT U IIEJIOYEH, H3y4YeHHE
B3auMoeiicTBus okcuna menu (1) ¢ pacTtBopoMm cepHOM KHCIOTBHI, KHUCJIOT C METaUIaMH, PeaKIuit
HEUTpaIM3alluy, MOJTYYCHHE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO METajlla JAPYrUM U3
pacTBopa CoJid, perieHre IKCIIEPUMEHTAITBHBIX 3a/1a4 10 TeMe «BakHeme Kiacchl HEOpraHUIECKUX
COEJTMHEHMIN.

[Tepnoanueckuit 3akoH u [leproandeckas cucremMa XuMuaeckux 3neMeHToB J[. M. Menneneesa.
Crpoenue atoMoB. XuMHu4ecKas cBsi3b. OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUN

[TepBbie MOMBITKK KiIacCH(PUKANMK XUMHUYECKUX AIEeMEHTOB. [loHSATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEOYHO3EMENIbHbIE METaJUIbl, TajJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THIAPOKCHU/IBI.

[Tepuonnueckuit 3akoH. [lepuoanueckas cucrema xumuyeckux sneMeHToB [[. M. Menneneena.
Kopotkonepuoanast u pnmunHonepuoanas ¢opmsl Ilepuonnyeckoil cucteMbl XUMHUYECKUX 3JIEMEHTOB
. U. MenpeneeBa. Ilepuonbl u rpynmbl. DU3NUECKUN CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB
MepHro/ia v rPYIIbl AJIEMEHTA.

Crpoenue atomoB. CocTtaB aromMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX
000710uek aTroMoB TiepBbIX 20 XuMHUYecKuX d1emMeHToB [lepuoanueckoii cucremsl J[. M. Menneneesna.
XapakTepucTUKa XMMHYECKOro 3JIeMeHTa 1o ero mnosoxkenuto B Ilepuomnyeckoir cucreme JI. .
Meunneneesa.

3aKOHOMEPHOCTH HU3MEHEHHUsl paJuyca aTOMOB XHMHUYECKHUX JIIEMEHTOB, METAJUIMYECKUX H
HEMETAJTTNYECKUX CBOMCTB 0 TpyIIaM U Mepuoiam.

3nauenue [lepuonnyeckoro 3axona u llepuoanyeckoil cuCTeMbl XUMHYECKUX DJIEMEHTOB IS
pa3BuTuUs Hayku U npaktuku. J[. . MenzaeneeB — yu€Hblil U TpaxkIaHMH.

Xumuyeckas cBa3b. KoBaneHTHas (NOJsipHasl U HEMOJSPHAS) CBSI3b. DIEKTPOOTPUIATEILHOCTD
XUMHYECKUX 3JIeMeHTOB. VIOHHAs CBSI3b.

Crenenp oxucieHus. OKUCIUTENLHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKucieHus u

BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuil sxcnepumenm:. U3ydeHre 00pas3IoB BEIIECTB METAJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE
TUAPOKCHIA IMHKA C PAcTBOpaMU KHUCIOT U ILEJIOYEH, MPOBENECHHUE OMNBITOB, WILTIOCTPUPYIOIIUX
MpUMEPbl  OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX  peakuuid  (TOpeHue, peakiuu  Pas3IoKeHUs,
COEIIMHEHUS).

[okymMeHT co3aaH B 3nekTpoHHon chopme. Ne 45 ot 26.12.2023. UcnonHutens: HyxauH A.B. 0 INEKTPOHHbIN
CtpaHuua 5 n3 23. CTpaHnua cosgaHa: 26.12.2023 17:59 =¥ TATAPCTAH



Meswcnpeomemmuoie ceasu

Peanuzanus MEXIpEeAMETHBIX CBA3E€M IIPU M3YYEHUHU XMMHHU B 8 KIJIACCE OCYLIECTBIISIETCS Yepe3
WCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK U TOHITHH, SBISIIOIIUXCS
CUCTEMHBIMU JJIS1 OTJIEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O LIUKJIA.

OOmre ecTecTBEeHHO-HAYYHbIE MOHSATHUSA: HAY4YHBIH (aKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CHHTE3, KJIacCH(PUKaLus, NEPUOTUIHOCTb, HAOIIOIEHNEe, SKCIIEPUMEHT, MOACIHPOBAHNE, U3MEPEHHE,
MOJIEIIb, SIBJICHUE.

®usuka: Mmarepusi, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, MOH, HYKIWJ, H30TOIIbI,
PalMOaKTUBHOCTbD, MOJIEKYIIA, SJICKTPUUYECKUH 3apsill, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE
BEIIECTBA, a3, (PU3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUsI, KOCMOC, IIaHEeThl, 3B€3/1b1, COoJHIIE.

Buosnorus: potocunTes, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, TMOJE3HBIE HCKOMAEMBEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XMMHU4YeCKasi peaKkIus

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xummyeckux emeHToB [[. M. Menneneesa.
CrpoeHue atromMoB. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX JJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, KalblMs M WX COEAMHEHUH B COOTBETCTBHUH C IIOJIO)KEHHEM OJJIEMEHTOB B
[Iepunoanudeckoii cucTreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOM CBSI3U. TUITBI KpUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIEeCTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3JIMYHBIM KjJaccaM HEOPraHWYEeCKUX COCIMHEHHW, TEeHETHYeCKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanuss XMMHYECKMX peakuui IO pPa3NWYHBIM IpU3HAKaM ([0 YHCIYy U COCTaBy
YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIIOBOMY 3G (}eKTy, MO0 M3MEHEHUIO CTENeHEeH OKHCICHHS
XMUMHUYECKUX DJIEMEHTOB, MO0 00paTUMOCTH, M0 YYacTHUIO KaTajau3aTopa). DK30- U SHIOTEPMHUYECKUE
peakuyu, TEpMOXUMUYECKHE YPABHEHMUS.

[Tonsitue o ckopoctu xumuyeckoil peakuuu. IloHsiTHE 00 OOpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakuusax. [loHsTHe 0 roMoreHHeIX M reTeporeHHsix peakuusx. [lonstue o karamnumse.
[lonatue o xumuuyeckoM paBHOBecHH. DaKTOpHI, BIUAIOIIME HA CKOPOCTh XUMUYECKOW pPEaKLUU U
MIOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTENbHBIE — PEAaKIUM,  AJIEKTPOHHBIA  OalaHCc  OKHCIUTENBbHO-
BOCCTAHOBUTENBHOMN peakiuu. COCTaBlIeHHE YPAaBHEHHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
C MCIMOJIb30BaHUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3NEKTPOJUTUYECKON IUCCOLMALMU. OIEKTPOIUTHI M HEINEKTpoJUThl. Karthonsl,
aHUOHBI. MeXxaHW3M JUCCOLMAllMU BEIIECTB C Pa3ju4YHbIMM BHJAMH XUMHUYECKOM CBsi3U. CTeneHb
nuccouuanuu. CUbHbIE U c1a0ble SJeKTPOIUTHI.

Peakuuu woHHOrO OOMeHa. YCNOBHUS TNMPOTEKAHHs PEaKIUil HOHHOrO OOMEHa, MOJHBIE U
COKpall€HHble HOHHBIE YypaBHEHUs peakuuil. CBOMCTBAa KHCIOT, OCHOBAaHMM U COJIEM B CBETE
MpeJICTaBICHU 00 AIEKTPOIUTHYECKON auccormanuu. KauecTBeHHbIe peakiuu Ha UOHbL. [loHsATHE O
TUIPOJIA3E COJIEM.

Xumuyeckuu s5kcnepumenn:. 03HAKOMIIEHHE C MOJEISIMU KPUCTAIUNTMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIJIOB M HeMeTalsioB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATPHS),
HCCIIeIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHM pEaKkiMu OT BO3JAEHCTBHUS PA3NUUYHBIX (PaKTOPOB,
HCCIIEIOBAHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, NIPOLIECCA AUCCOLUALIMM KUCIIOT, IIEI0Uel U
coneil (BO3MOKHO HCIOJB30BAaHUE BHJICO MaTEpUaiOB), MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIUX
MpU3HAKA TPOTEKAHMsI peakuuid HMOHHOro oOMmeHa (oOpa3oBaHHME OCajJKa, BBIJEICHUE Tra3a,
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o0Opa3oBaHue BOJbI), ONBITOB, HWUIIOCTPUPYIOUIUX TMPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluu pasokKeHUs, COSAMHEHNS), PAaCIIO3HABAaHHE HEOPTaHMUECKUX BEIIECTB C
MTOMOIIIBIO KAYECTBEHHBIX PEAKIUK Ha MOHBI, PEHICHUE AKCIIEPUMEHTAIBHBIX 33/1a4.

Hememannwl u ux coeOunenus

OOmiast xapakTepucTuka raisoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEICHU
okucnenus. CrtpoeHne W (QU3MYECKHE CBOWCTBA MPOCTHIX BEHIECTB — TaJOICHOB. XHUMHUYECKHE
CBOWCTBA Ha TpHUMEpe XxJopa (B3aWMOJEHCTBHE C METAUIaMH, HEMETaulaMH, IIeJI0YaMH).
XnopoBogopos. ConsiHast KUCIIOTa, XAMHUYECKUE CBOMCTBA, MOJTydeHNE, IpuMeHeHue. JleiictBue xiopa
Y XJIOPOBOJIOPO/Ia HA OPTaHU3M YeoBeKa. BakHelme XIopuapl 1 UX HaX0KICHUE B TIPUPOJIE.

Oobmast  xapakrepuctuka d1eMeHTOB  VIA-rpymmel.  OCOOCHHOCTHM  CTPOCHHS  aTOMOB,
XapakTepHbIE CTEeTeHU OKuciIeHus. CTpoeHne U GU3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cephl. AJJIOTPONHBIE MOJU(PHUKANNN KHCIOPOJa W Cepbl. XUMHUYECKHE CBOMCTBAa CEpHI.
CepoBoyioposi, cTpoeHHe, (PU3NUECKUE U XUMUYECKHe CBOMCTBA. OKCHIBI Cephl KaK MPEICTaBUTEIN
KUCIOTHBIX OKcHaoB. CepHas Kucinorta, (u3MUecKue M XHMMHUYECKHE CBOWcTBa (00mue Kak
MPEJCTaBUTENS Kilacca KHUCIOT W crenupudeckne). XUMHUYECKHE pEeaKIuH, JIeKallne B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a MoydeHust cepHoil kucnotel. [Ipumenenue cepHoit kuciaotsl. Cosn cepHOi
KHCJIOTHI, KaYeCTBEHHAsI peakinus Ha cynbdaT-uoH. HaxoxaeHue cepsl U €€ COSMHEHUH B TPUPO/IE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOMIeH Cpeibl COSNWHEHHSIMH Cepbl (KHCIOTHBIC JIOK[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 MPeI0TBPAIICHHS.

OOmass  xapakrtepuctuka dieMeHTOB VA-rpynnbl. OcoOEHHOCTH  CTPOEHHS  aTOMOB,
XapaKTepHbIE CTETICHW OKHCICHUS. A30T, paclpoCTpaHEHHE B MPHUPOJE, GU3NIECKUE U XUMHUYECCKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHaK, ero (uU3NYeCKue U XHMHUYECKHE CBOMCTBA,
nojiydeHue u npuMmeHneHue. Conu aMMOHHUSA, UX (pU3HUECKHEe M XUMHYECKUE CBOMCTBA, PUMEHEHHUE.
KagecTBeHHast peakuuss Ha HMOHBI aMMOHHA. A30THas KHUCIOTa, €€ NOJydeHue, (PU3NYecKue MU
XUMUYECKHE CBOWCTBa (00mue Kak TMpeACTaBUTENs Kiacca KHUCIOT U CHEIU(UUECKHe).
Hcnonp30BaHre HUTPATOB M COJIEW aMMOHHUS B Ka4eCTBE MHUHEPAIBHBIX YAOOpEHHH. XHUMHYECKOE
3arpsA3HEHNE OKPYKAIOIIEeH Cpe/ibl COEIMHEHUAMH a30Ta (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3IyXa,
MoYBkl M BOJ0EMOB). Docdop, amtoTpornueie Momudukamuu Gocdopa, GU3NIECKHEe U XUMUYECKUE
ceorictBa. Oxcupa ¢ochopa (V) u dochopHas kuciaora, (Ppu3nUecKMe M XUMHYECKHE CBOMCTBA,
noJsrydeHue. Mcnonb3oBanue GocdaroB B KaueCTBE MUHEPAIBbHBIX YA0OPEHUH.

OOmas  xapakrepuctuka 3i1eMeHTOB IVA-rpynmel.  OCOOGEHHOCTHM  CTpPOEHHS  aTOMOB,
XapaKkTepHblE CTENEHW OKUCIIECHUs. YTJepoJl, aUIOTPONHble MOIU(UKALNHU, PACHPOCTPAHEHHE B
npupoje, (Gu3MUecKue M XUMHUYecKue cBoiicTBa. Ancopbuus. KpyroBopoT yrieposa B mpupoje.
Oxcunpl yriepoja, MX (U3MUECKHE M XMMHUYECKME CBOWCTBA, JAEHCTBUE Ha >KMBBIE OPIaHU3MBI,
HOJydeHHE W TMPHUMEHEHHE. JKOJOTHYeCKHue MpoOieMbl, CBsi3aHHbIe ¢ okcuaom yraepoaa (1V),
TUIOTe3a rI00aJIbHOr0 MOTEIVICHUS KIIMMAaTa, TapHUKOBBIN 3 QeKT. YroiabHas KUCI0Ta U €€ COJIH, UX
¢u3nyeckue M XHMMUYECKHE CBOWCTBA, NOJydyeHHE M mpuMeHeHue. KadecTBeHHass peakuus Ha
kapOoHaT-uoHbl. Mcnonb3oBaHne kapOOHATOB B OBITY, MEIUIMHE, NMPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHauanbHBIe TOHATHS 00 OPraHMYECKUX BEIECTBAX KAaK O COEAMHEHUX yriepona (MeTaH,
9TaH, OTWIEH, AalleTWIEH, OJTaHOJ, TJHUIEepPUH, YKCycHas Kuciorta). I[IpuponHble HMCTOYHHUKH
YIJI€BOJAOPOAOB (YroJib, IPUPOAHBIA ra3, He(Th), MPOAYKTH UX NepepaboTku (OEH3WH), UX POJb B
OBITY M TPOMBILIIEHHOCTH. [IoHSTHE 0 OHOJIOTHYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OenKax, yrieBoax
— M HUX pOJIM B JKU3HU YeJOBeKa. MaTepualbHOE E€AMHCTBO OPraHMYECKMX M HEOPraHWYeCKHUX
COCIMHECHUN.

Kpemuuii, ero ¢usndeckue U XuMHUYECKHUE CBOMCTBA, MOJyueHHe U npuMmeHeHue. CoeanHeHus
KpeMHUs B mpupoje. OOmume mnpencraBieHus o6 okcuzae kpemHus (IV) u kpeMHHEBOM Kuciore.
Cunukatel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. BaxkHeine cTpouTenbHble MaTepUabl:
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KepaMuKa, CTeKIo, IIeMEeHT, OeToH, kene300eToH. [Ipobrmembl 6e30MacHOr0  MCTIOIB30BAHHS
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuil 3KCnepumenm:. W3y4e€HUE OOpPa3OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHCIIOTBI, MPOBEJCHNWE KAYSCTBCHHBIX PEAKIUU Ha XJIOPHJ-UOHBI M HAONIOJCHUE NPU3HAKOB HX
MIPOTEKAHMUS, OTIBITHI, OTPAKAIOIINE (PU3HUECKUE U XUMUICCKUE CBOMCTBA TAJIOTCHOB U MX COCIIUH CHUN
(BO3MOXHO  HCIIOJB30BAaHHWE  BHUJCOMATEPHUATIOB), O3HAKOMJICHHME ¢ oOpa3slamMu  XJIOPHUIOB
(rajmoreHuz10B), 0O3HaKOMJIEHHE ¢ OoOpa3namMu cepbl U €€ COCIUHEHMSIMH (BO3MOKHO HCIIOJIb30BaHHUE
BHJIEOMATepUajoB),  HAOJIOJEHWE  Mpolecca  OOyrIMBaHMA ~ caxapa  IOJ  JIEHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, HM3YYEHHE XHUMHUECKHUX CBOWMCTB pPa30aBICHHOW CEpHOM
KHCIIOTBI, IPOBEJICHUE KAYeCTBEHHOW pEakIuu Ha CyIb(parnoH ¥ HaOMIOJICHUE MpU3HAKa ¢
MPOTEKAHMS, O3HAKOMJICHHE C (PH3MYECKMMH CBOWCTBaMH a3oTa, ¢ocdopa W WX COCTUHEHUI
(BO3MOKHO HCIIOJIb30BaHHE BHJIEOMATEpUANoOB), OOpa3lamMu a30THBIX M (ochOopHBIX ya0OpeHuw,
MoJy4eHue, coOMpaHue, pacrio3HaBaHUE M W3yYCHUE CBOMCTB aMMHaKa, MPOBEACHHE KAYeCTBEHHBIX
peakiuii Ha MOH aMMOHUA U (ocdaT-uoOH M U3yUEHHE MPU3HAKOB MX MPOTEKAHHS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUAIIOB),
M3y4YeHUE MOJIeNe KpUCTAUIMYECKUX PEmIETOK anMasza, rpaduta, ¢GyiaepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJICOpOIMA  PACTBOPEHHBIX  BEIIECTB AKTUBUPOBAHHBIM YIIIEM W YCTPONCTBOM
MPOTHBOTa3a, IMOJyYeHHE, COOMpaHWe, pacrmo3HaBaHWE M W3yYEeHHWE CBOWCTB YIJICKUCIOTO Tasa,
MPOBEJCHUE KAYECTBEHHBIX pEaKIWid Ha KapOOHAT W CHJIMKAT-WOHBI W W3YYCHHE TPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJICHHE C  TPOJIYKIMEH  CUJIMKATHOW  TPOMBINUICHHOCTH,  PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTauibl M UX COSTUHEHUS.

Memannwvt u ux coeounenus

OO6mrast XxapaKTEepUCTHUKA XUMUYECKUX 3JIEMEHTOB — META/VIOB HAa OCHOBAHWH HX IOJIOKEHUS B
[Tepuoanueckoit cucreme xuMudeckux smemMeHToB [[. . MenaeneeBa u ctpoeHus aromoB. CTpoeHue
MeTa/uIoB. MeTajinueckasi CBSI3b M METaJUIMUECKasi KpUCTAJUTMYECKas: peniéTka. IIeKTPOXUMHUUCCKHI
psAn HanpspDKeHUH MeTaioB. DHU3MYECKHEe M XHMHUYECKHE CBOWCTBAa MeTaymioB. OOmue crocoOsbl
oJTydeHus: MeTauioB. [loHATHE O KOPPO3HH METANIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT KOPPO3HH.
CrmaBsl (CTanb, 4yryH, TIOPATIOMUHIN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[[lenounble MeTaiuibl: nojokeHue B Ilepuonnueckoil cucreme XuMuUyeckux snemeHToB [, .
MemnpeneeBa, CTpOCHHE X aTOMOB, HaXOXKJIeHUE B Npupoie. Du3nueckre u XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpusi U Kanus). OKCHUIbI W THAPOKCUIBI HATpusi U Kanus. [IpumMeHeHue IeTovHbIX
METAJIJIOB U UX COCIUHEHUH.

[[leouHO3eMENbHBIC METAJUIBl MarHWil W Kajbluid: moJiokenue B llepuoanydeckod cucreme
xumudeckux anemeHToB JI. M. MenpaeneeBa, cTpoeHHE HX aTOMOB, HAaXOXXJICHHE B IPHPOJEC.
dusnyecKkrue ¥ XUMUYECKUE CBOMCTBA MAarHUs W Kajbliusd. BakHeHIIne COSTMHEHUS KalbIus (OKCHI,
TUAPOKCHU, coliu). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmoMuHMI: ToN0O)KeHHe B [lepuogmueckoit cucreMe XuMuueckux dnementoB . WM.
MenpeneeBa, CTpOCHHE aToMa, HaXoXKJaeHHE B mpupoae. Du3nyueckue M XHMHYECKHE CBOMCTBa
aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCUIA ATTFOMUHUSL.

Kenezo: nonoxenune B [lepnonnueckoi cucreme xumudeckux snemeHToB . M. Mengeneesa,
CTPOEHHME aTOMa, HaXxOXkAeHHE B mpupojae. Puznueckne U XMMHUUYECKHE CBOWMCTBA xene3a. OKCUibl,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u mosryyeHue.

Xumuueckuil dKcnepumeHm:. O3HAKOMIIEHHE C 00pa3llaMd METAJIOB U CIUIABOB, UX (PU3UYECKUMHU
CBOWMCTBAMM, M3yY€HUE  pE3yJIbTaTOB  KOPPO3MM  METAIOB  (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEW B3aMMOJCHCTBUS OKCHJA KAJIbLIUS U HATPUs C BOJAON (BO3MOKHO
WCIOJIb30BaHME BHUJEOMATEPHANIOB), HCCIEIOBAHUE CBOMCTB >KECTKON BOJBI, TpOIlECca TOPEHHS
kKenesa B KHUCIOpoAe (BO3MOXKHO HCIIOJIB30BAHME BHJICOMATEPUANIOB), TMPHU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJblus, aFOMUHUS, 1MHKa, xene3a (1) u xenesa (111),
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meau (I1), HabmoneHne u omMcaHWe MPOLECCOB OKPAIIMBAHUS IUIAMEHH MOHAMHU HATpHS, Kalusd |
KaJdblMg (BO3MOXHO HCIIOJb30BaHWE BHUICOMATEPUANIOB), HCCIENIOBAaHHE aMQpOTEPHBIX CBOICTB
TUAPOKCUA aJIOMUHUS M THUJAPOKCHJA IMHKA, PEUICHUE S3KCIEPUMEHTAJIbHBIX 3a1ad [0 TeMe
«BaxHenmue METaAIUIbI U UX COEAUHEHHUS.

Xumusa u okpyycarouwan cpeoa

BemectBa u MmaTtepuanbl B IMOBCEJHEBHOM >KM3HM 4YelOBEKa. be3omacHoe HCHOJIb30BaHUE
BEIIECTB U XUMUYECKHUX peakuuil B ObITy. [lepBas moMoIIb Npyu XUMHUYECKUX 05KOT'aX U OTPABJICHUSX.

XUMHYECKOE 3arpsA3HEHHE OKpY)Kawlled cpelapl (MpeaenapHas IOMyCTHMas KOHIIEHTpaLMs
BelecTs, fanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCcKUX IpoodiieM.

Xumuyeckuii  dKcnepumenm: W3y4eHHE OOpa3lOB MarepuanoB (CTEKIO, CIUIaBBI METAJLIOB,
MIOJIMMEPHbIE
MaTepuabl).

Meostcnpeomemmnunie céazu

Peanu3zanus MexXnpeaMeTHBIX CBSA3€HM NP M3YUYEHUH XUMHUH B 9 Kilacce OCYILIECTBISIETCS Yepes
UCIOJIb30BAHME KakK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHM, TaK M MOHSITUH, SBJISIOIIMXCS
CUCTEMHBIMU JJIS1 OTJIEJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHS: Hay4yHbIH (DaKkT, TUNOTE3a, 3aKOH, TEOpHs, aHaJM3,
CUHTE3, KJacCU(pHUKAIUs, MEPHUOJUUYHOCTb, HAOIIOICHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, U3MEpPEHUE,
MOJIENb, SIBJICHNE, TapHUKOBBIN 3(D(PEKT, TEXHOTIOTHSI, MaTepPHAIIBI.

®uzuka: Mmarepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUA, H3O0TOIBI,
PaMoaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKUM 3apsii, MPOBOAHUKH, MOJYINPOBOJHUKHU, JTUAIEKTPUKH,
(OTO2/IEMEHT, BEIeCTBO, TeJNO, OOBEM, arperaTHOe€ COCTOSIHHME BEILIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUINYECKasI pEeIIETKa, CIUIaBbl, (U3NYECKUE BEIMYUHBI, €IUHULBI U3MEPEHUS,
KOCMHUYECKO€ MPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus:  ¢ortocwHTe3, apIxaHue, OWocdepa, SKOCHCTEMa, MHUHEPATbHBIE YyIOOpEHWs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTATeNIbHbIC BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, IMOJIE3HBIE HCKOTAEMEIE,
TOIUIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yJBTAThl OCBOSHHSI IPOTPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHusl JOCTHTAIOTCS
B X0J€ OGy‘ICHI/Iﬂ XUMHUHU B €UHCTBC yqe6H0171 W BOCITUTATCIILHOM JACATCIIBHOCTH B COOTBECTCTBUU C
TpaaAUuIUMOHHBIMHU pOCCHfICKHMH COOMOKYJIBTYPHBIMA W AOYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU,
NPUHATHIMU B OOIECTBE MpaBUJIaMM W HOPMAaMHM IOBEACHHUS U CIIOCOOCTBYIOT IIpoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS Y COLMATN3AIMN 00yJarOIIXCSl.

JImuHOCTHEBIC PE3YIbTATbl OTPAKAKOT TOTOBHOCTDH 06y11a}01111/1xcs[ PYKOBOACTBOBATHCA CUCTEMOH
IIO3UTUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U pacloupCHUC OIbITa ACATCIBHOCTH Ha eé OCHOBE, B TOM
quclie B 4YaCTHU:

1) maTpMoTHMYeCKOro BOCHUTAHHUS: I[CHHOCTHOTO OTHOIICHHS K OTCUECTBEHHOMY KYJIbTYPHOMY,
HUCTOPHUYCCKOMY MW HAYYHOMY HACJICIUIO, ITOHHMMAHUSA 3HAYCHHA XUMHYECKOH HayKu B JXH3HHU
COBPEMEHHOI0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHONM HMHPOpPMALUE O IepeloBhIX
AOCTMIKCHUAX W OTKPBITUAX MHpOBOﬁ M OTEYECTBECHHOM XMUMHUH, 3aUHTCPECOBAHHOCTHU B HAYYHBIX
3HaHUAX 00 yCTpoiicTBEe MUpa U OOLIECTBA;

2) rpakKaiaHCKoro BOCIIMTaAHUA: IpCACTaBICHUA (¢} COITMaJIbHBIX HOpMax n nmpaBujiax
MEXXJIMYHOCTHBRIX OTHOIICHUNA B KOJITICKTUBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[GCTBGHHO
MOJIE3HOM, y4yeOHOUCCIIeI0BaTeNbCKOW, TBOPUECKONH M JAPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHooOpa3HOM COBMECTHOM MAEATEIbHOCTH MpPU BBHINOJHEHHHM YYeOHBIX, MO3HABATEJIbHBIX 3ajad,
BBIMIOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHUMAHUIO M B3aMMOIIOMOILIM B IIpolecce ATOH y4eOHOM [AeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE INOBEICHUE M MOCTYIKU CBOMX TOBApHUIIEH C MO3MIMU HPAaBCTBEHHBIX U NPaBOBBIX
HOPM C y4€TOM OCO3HaHUs MOCJIEICTBUN NOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMS: MHPOBO33PCHUECKUE MPEACTABICHHUS O BELIECTBE M XUMHUYECKON
PEaKIMH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH M COCTaBIISIOIINE OCHOBY JJIS
IIOHMMaHUs CYLUIHOCTH HAy4yHOW KapTHHBI MHUpPA, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS NIPUPOJIbI, B3AUMOCBA3SIX YEIOBEKA C MPUPOJHON CPEJOH, O POJIM XUMHUH B MO3HAHUU ITUX
3aKOHOMEPHOCTE; I03HAaBATEJIbHbIE MOTUBBI, HAlpaBJIEHHbIE HA MOJYy4€HNUE HOBBIX 3HAaHUH 110 XUMUH,
HeoOXxoauMble Ui  OOBSICHEHUs HaOMIOJaeMbIX IPOLECCOB M SIBJIECHHUM, IO3HABATEIbHOM,
MHGOPMALIMOHHON M YUTATEIbCKOM KYyJbTYPbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSATENBbHOM paboThI C
y4eOHbIMM TEKCTaMH, CIPAaBOYHON JIMTEPATypOH, JOCTYMHBIMM TEXHHUUYECKUMH CpPEACTBaMHU
MH(GOPMALMOHHBIX TEXHOJIOIHH; HHTEpeC K OOYYEeHHMIO U MO3HAHUIO, JII0003HATENIbHOCTh, TOTOBHOCTD
U CIIOCOOHOCTh K CaMOOOpa30BaHMIO, IPOEKTHOM M HCCIIEAOBATENILCKOM AEATENbHOCTH, K
0CO3HAaHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS 0Oy4YeHHUs B JajbHEHIIEM;

4) popMupoOBaHUS KYJIBTYPHI 3I0POBbSI: OCO3HAHUE [IEHHOCTH JKH3HHU, OTBETCTBEHHOTO OTHOLICHHS
K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 3JI0POBBIM 00pa3 *HU3HHU, OCO3HAHUE MOCIEACTBUN U HENpUSATHE
BpEIHBIX MPUBBIYEK (YHOTPEOIEHUS alKOT0JIs, HAPKOTUKOB, KYpeHHsI), HEOOXOMMOCTU COOIIOICHNE
IpaBUJI 0€30MACHOCTH MPHU 0OpaIlleHNH ¢ XUMUYECKUMU BEIlECTBAMH B OBITY U peabHOM JKU3HU;

5) Tpy1oBOro BOCHMTAHHMSI: HHTEPEC K MPAKTHUCCKOMY H3YUCHHIO MPO(ECCHil U TPyAa pa3inuHOro
pona, yBaXEHME K TpyAy M pe3yiabTaTaM TpPYIAOBOW JAEATEIbHOCTH, B TOM 4YHCJIE Ha OCHOBE
NPUMEHEHHs] MPEIMETHbIX 3HAHUHA IO XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHUIYaTbHON TpPaeKTOPHUU
IPOJOJDKEHUsT 00pa3oBaHUS C Yy4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX HMHTEPECOB M MNOTpeOHOCTEeH, yCHemHoi mMpodecCHOHATbHONW NesATeNbHOCTH U
pa3BUTHS HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(ECCUOHAIBHON Cpeae;
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6) PKOJIOrHYeCKOr0 BOCHUTAHMS: DSKOJOTHYCCKU LEIeCO00pa3sHOEC OTHOIIECHHUE K MHPUPOJC Kak
HWCTOYHUKY HU3HM Ha 3emJjle, OCHOBE €& CyIIeCTBOBaHUS, MOHUMAaHWE ILIEHHOCTU 3J0pPOBOTO HU
0e30macHOTO 00pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3MYEeCKOMY W
TICUXUYECKOMY 37I0POBBIO, OCO3HAHHME IIEHHOCTU COOJIIOJICHUS MPaBUI OS30TACHOTO MOBEICHHUS IPH
paboTe ¢ BellecTBaMHu, a TAK)KE B CHUTYAIIHUSX, YIPOKAIOIINX 3I0POBBIO M KU3HHU JIFOJICH; CIIOCOOHOCTH
MPUMEHATh 3HAHUSA, IOJy4aeMble NP HM3YYCHUM XUMUU, Ui PELICHUS 3aJay, CBSA3AHHBIX C
OKpY)Karolel TPUPOAHON CPEeAoM, I MOBBILIEHUS YPOBHS DKOJOTHYECKOW KYJIBTYPbI, OCO3HAHMS
TJI00ATFHOTO XapakTepa SKOJIOTHYECKHX MPOOJIeM W MyTeH WX PEIICHHS MOCPEACTBOM METOIOB
XUMHH, DSKOJIOTMYECKOTO MBIIJIEHUS, YMEHUS pPYKOBOJCTBOBATHCA UM B I[IO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.
METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pE3yJAbTAaTOB BBIJACISAIOT 3HAYUMBIC IS (OPMHUPOBAHHS
MHPOBO33pEHUsI OOIIEHAyYHbIE TOHATUS (3aKOH, TEOpWs, NPHHIMI, TUIOTE3a, (AaKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT W JIPYroe.), KOTOpPbIE HCIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeAMeTax M TMO3BOJISIIOT HAa OCHOBE 3HAHUM M3 ITUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O
LIETTIOCTHOW HAyYHOM KapTHHE MHpa, U YHUBEpcajbHbIe ydeOHBIE JCHCTBUA (TIO3HABATEIIbHEBIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIC), KOTOpble o00ecrneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIIECTBICHUIO YIEOHOU NeATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS
ba3oBble Jornveckue aelcTBUS:

v\ YMEHUs UCIIOJL30BaTh IMPUEMBI JIOTHYECKOTO MBIIUIEHHS IIPY OCBOEHUH 3HAHUM: PACKpPhIBAThH
CMBICJT XUMHYECKUX TOHSTHH (BBIICTATh UX XapaKTEPHBIC MPU3HAKU, YCTAHABIMBATH B3aHMMOCBSI3h C
JIPYTUMHU TIOHSTHSIMH), WCIIOJIB30BaTh TOHATHS JUIsl OOBSCHEHHUS OTICIbHBIX (DAKTOB M SIBJICHHM,
BBIOMpATh OCHOBAHUS W KPUTEPUU IS KIACCU(UKAIIMU XHMHUYECKHX BEIIECTB W XUMHYECKUX
peaKkiuii, yCTaHaBIMBAaTh MPUYMHHO-CIEIACTBEHHBIC CBSI3U MEXKAY OOBEKTaMH HW3Y4YCHHS, CTPOUTH
JIOTUYECKHE pacCyKJeHUus (MHIyKTUBHBIC, JCAyKTUBHBIC, IO aHAJOTWHW), JeJaTh BBIBOABI |
3aKII0UYCHMNS,

v\ yMeHHE NPUMEHATHL B MPOLECCE IMO3HAHMSA MNOHATHS (IpPEIMETHLIE W METAlpPEeIMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, HWCIOJIb3yeMble B XHUMHUH, MPeoOpa3oBBIBATH IIHUPOKO
MPUMEHSEMbIE B XHMHH MOJCIbHBIC TPEJACTABICHUS — XUMHUUYECKHH 3HAK (CHMMBOJI DJIEMEHTA),
XuMu4ecKas GpopMysia U ypaBHEHUE XUMHUYECKON PEaKIMU — MPH PEIICHUN y4eOHO-TT03HABATEIbHBIX
3a7a4, C y4€TOM 3THX MOJCJIbHBIX MPEACTABICHUM BBISABISITE W XapaKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKK M3yYaeMbIX OOBEKTOB — XUMHYECKUX BEIIECTB M XMUMHUYCCKHX PEAKIIMH, BBISABIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIEJACTBEHHBIE CBSI3M W IMPOTHBOPEUUS] B HM3Y4a€MbIX IIpoOlEecCcax U
SIBJICHUSAX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

v/ yMeHHE HMCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHHUS, a TAKKE B
KauyecTBe OCHOBBI JUIsi (OPMHUPOBAHUS THIIOTE3bl 1O IPOBEPKE IMPABUILHOCTH BBICKA3bIBACMBIX
CY)KJICHUH;

v puoOpeTeHHe OmbiTa M0 IIAHKPOBAHWIO, OPraHU3allid W MPOBEACHHI0 YYCHHYECKHX
SKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJIOM IPOIECCa, CAMOCTOSITENBHO IMPOTHO3UPOBATH €ro
pe3ynbTaT, (opmynupoBaTh 0000IIEHHS U BBIBOJABI IO pe3yibTaTaM MPOBEAEHHOTO OTbITA,
HCCIIETIOBAHUS, COCTABIIATH OTYET O MPOJIeIaHHOM paboTe.

Padora ¢ undpopmanueii:

v\ yMeHWe BBHIOMpATh, aHAJIU3UPOBATh M MHTEPIPETHPOBATH MHAOOPMAIMIO Pa3IHMYHBIX BHIOB M
dbopM TmpencTaBICHHs, MONYyYaeMyI0 M3 pa3HbIX HMCTOYHHMKOB (HAYYHO-TIOMYJSpHAas JUTepaTypa
XMUMHUYECKOTO COJEpKaHUsI, CIPAaBOYHbIE MOcoOUs, pecypchl MHTepHeTa), KpUTHYECKH OIIEHHUBATh
MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHIO;

v\ yMeHHWe NMPUMEHATh Pa3jIMYHBIE METOJABI M 3alpOChl IPH MOUCKE W 0TOOpe MHMOPMAIMU H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX Ui BBIOJIHEHUS YYEOHBIX M TO3HABaTENbHBIX 3a/aad
OTpeNeNéHHOr0 TWIA, NPUOOpPETeHHEe OmNbITa B OONACTH HCIOJNB30BaHUS WH(DOPMAIIMOHHO-
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KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOM AaKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BHIOMPATh ONTUMAIBHYIO (pOpMY MpencTaBieHUus] HHPOPMALUU
U WUTIOCTPUPOBATh pPEIIaeMble 3a/1a4d HECIOKHBIMU CXEMaMH, JuarpaMMaMu, APYruMu (popmamu
rpaduKu ¥ UX KOMOMHALUSIMU,

v\ yMeHHE WCIOJIb30BaTh M aHAJIM3UPOBATH B TMpolecce YdeOHOW M  HCCIIEIOBATENCKON
JEATeTbHOCTH MH(POPMAIUIO O BIMSHUHM IMPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTa Ha
COCTOSIHUE OKPYXKAIOUIEH NMPUPOTHON Cpeibl.

KoMMmyHukaTuBHBIe YHUBepcaabHbIe yYeOHbIe 1elCTBUSA:

v/ yMeHWUs 3a7aBaTh BONPOCH (B X0j€ quanora u (Win) JUCKYCCUH) MO CYIIECTBY 00CYXIaeMoit
TeMBI, POPMYIIMPOBATH CBOU MPEITIOKEHUSI OTHOCUTEIILHO BBITIOJIHEHUS MTPEIOKEHHON 3a1a4H;

v/ yMeHHs NPEJCTAaBIIAThH MOJYYEHHBIE PE3YIIBTATHI T03HABATEILHOM JEATENILHOCTH B YCTHBIX W
MIMCbMEHHBIX TEKCTAX;

v/ JleNaTh TPE3EHTANUI0 PE3YIILTATOB BBITIOJHEHUS XMMHYECKOTO YKCIIEPUMEHTA (J1abopaTopHOTOo
OTIbITa, Ta00PATOPHOI pabOTHI 10 UCCIEA0BAHNIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

v yMeHHs y4eGHOTO COTPYJAHMYECTBA CO CBEPCTHMKAMH B COBMECTHOW IIO3HABATEIBHOM U
HCCIIEIOBATENIbCKON JIEATENbHOCTH MPU PEIICHNH BO3HHUKAIOUIMX MPoOJeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIaCOBaHMs MO3ULMN (0OCYyXJeHus, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpPJUHAIUSI COBMECTHBIX JIEHCTBUM, ONpPENENIEHNE KPUTEPUEB IO OLEHKE KAaYeCTBA BBINOJHEHHOU
paboThI U APYyTHE).

PerynsiTuBHbIe yHUBEpPCaIbHbIC YUeOHbIE el CTBUA:

v/ yMEHHE CaMOCTOSATENLHO ONPENENATh e JeITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISATH,
KOHTPOJMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENIbHOCTH, BBIOWpaTh Hanbosee
a¢hdexTuBHBIE CIOCOOBI pelieHrs y4eOHBIX W TMO3HABATENIBHBIX 3a7a4, CAMOCTOSTEIIPHO COCTABIISTh
WA KOPPEKTUPOBATh NPEIJIOKECHHBIM aIrOpUTM JEHCTBUU TPHU BBINOJHEHUU 3aJaHUN C Y4ETOM
IIOJIydeHUsT HOBBIX 3HAHUH 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKUUsAX, OLCHHUBATh
COOTBETCTBUE IOJYYEHHOIO Pe3yJbTaTa 3asBICHHOM L€, YMEHUE HCIOJb30BaTh M aHAIU3UPOBATh
KOHTEKCTBI, [Tpe/UlaraéMble B YCIIOBUU 3a/laHH.

NNPEJMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHUIO  00S3aTENBHOTO  COJAEP’KaHUS,
YCTQHOBJIEHHOTO  JaHHOW  (enepanbHOM  pabodeid  mporpaMMoi,  BBIIENAIOT:  OCBOCHHBIE
oOyyJarolMMUCs Hay4Hble 3HAHMs, YMEHUS M CIIOCOOBI JieiicTBUH, cnenuduyeckue uis NpeaMeTHON
oOmactn «XuUMUSA», BHUIBl JAEATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHMS, €ro MHTEpIIpeTaluu,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YIEOHBIX U HOBBIX CUTYALIUAX.

K xoH1y oOyuenus B 8 kJiacce peIMeTHbIE pe3yiibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTh y OOyUArOIUXCA YMEHUI:
. pacKpbIBaTh CMbIC]I OCHOBHBIX XUMHUECKUX MMOHATUN: aTOM, MOJIEKYJ1a, XUMUYECKUNA JIEMEHT,
IIPOCTOE BEILIECTBO, CJO0KHOE BELIECTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJIHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAas U MOJIEKYJsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0Ji1 XMMHMYECKOIO 3JEMEHTa B COCIMHEHMH, MOJIAPHbI 0O0BEM, OKCHJ, KHCIOTa,
OCHOBAaHHE, COJb, JJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCIEHUS, XUMHMYECKass peakuus,
KJaccu(UKalsl peaklUui: peakuud COEAWHEHMs, pEeaKIMM pa3jokKeHUs, pPEeaKLUuu 3aMelleHus,
peakuuu oOMeHa, 9K30- M SHIOTEPMHMUYECKHE PEaKIMU, TeIIoBOH 3(h(dekT peakuuu, sIpo aToma,
AJIEKTPOHHBIA CJIOH aTroMa, aToMHas OpOUTalb, paguyc aToMa, XHUMHMYECKas CBs3b, MOJSIpHas U
HEMNoJIApHasl KOBAJIEHTHAsl CBSA3b, WOHHAs CBsA3b, MOH, KATHOH, AaHWUOH, PAacTBOP, MaccoBas JIOJIs
BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPALMs) B paCTBOPE;

4 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATUN U MNPUMCHSATH 3TH TIOHATHA
IIpH OIMMCAHNU BCIICCTB U UX npeBpameHI/Iﬁ;
4 HCIIOJIb30BATh XUMHUUCCKYHO CHUMBOJIUKY IJId COCTABJICHUA (I)OpMyJ'I BCIICCTB U ypaBHCHI/Iﬁ

XUMHUYCCKUX peaKuHﬁ;
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v OTIPENIeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTENICHb OKHCICHHUS
SJIEMEHTOB B OWHApHBIX COCIMHEHMSAX, NPUHAUIKHOCTh BEIIECTB K ONpEACIEHHOMY Kiaccy
coeMHEeHU 1o ¢opMyliaM, BHJ XUMHYECKOW CBS3M (KOBAJCHTHAs M HOHHAs) B HEOPraHUYECKUX
COEJIMHEHUSX;
v packpsiBaTh cMbica [lepuonnueckoro 3axkonHa J[. WM. MenaeneeBa: JEMOHCTPUPOBATH
[IOHUMAaHHE IEePUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX DJIEMEHTOB OT HX IOJOXEHUS B
[lepuoguueckoid cucreMe, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKYJIIPHOTO Y4€HUs1, 3aKOHa ABOTaJIpo;
v ONMCBHIBATh W XapaKTepu30BaTh TabmuuHylo (opmy lleproaumueckoil CHCTEMBI XHMHYECKHX
SIIEMEHTOB: Pa3IM4aTh HOHATHS «rJaBHas moarpymma (A-rpynma)» u «mobounas noarpynmna (b-
rpymmna)», Mauble U OOJBIINE MEPUOJBI, COOTHOCUTH 0003HAUCHHsI, KOTOPhIE MMEIOTCS B TalimIie
«Ileppognueckass cucrema xumudeckux odneMeHToB J[. WM. MeHngeneeBay ¢ YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUSI aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee 4ucio
AJIEKTPOHOB U paclpeieeHUe UX M0 IEKTPOHHBIM CIIOSIM);
v KJIaCCU(UIMPOBATH XMMHUYECKHE JIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUUECKUE PEaKIUU
(M0 YKCITy M COCTaBY y4acTBYIOLIUX B PEAKLUU BELIECTB, [0 TEIJIOBOMY 3D (DeEKTY);
v XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOATBEpK/asi OMHCAHWE NpPHUMEpaMH MOJEKYISIPHBIX YPaBHEHUH COOTBETCTBYIOUIUX XHUMHUYECKHX
peaKkumii;
v MIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTM OT HMX KadeCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
v BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJIO
XMUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COeTMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakinu;
v MIPUMEHSITH OCHOBHBIE OTIEpPaIlM MBICIIUTEIBHOMN JAEATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHE,
0000111eHIEe, CUCTEMAaTH3AIUIO, KIacCU(UKAIINIO, BBISBIEHHE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — JUId
W3YYEHHs CBOMCTB BEIIECTB M XMMHYECKHX PpEaKUWH, eCTeCTBEHHO-HAYYHbIE METOJbI TMO3HAHUS —
HaOIIOZICHUE, U3MEpPEHNE, MOICTMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN U MBICIICHHBIH);
v cJIeI0BaTh MpaBUiiaM MOJIb30BaHUS XUMHUYECKOM MOCY10# 1 1abopaTopHBIM 000pyI0BaHUEM, &
TaKkKe MpaBWwiaM OOpallleHHs C BELIECTBAMH B COOTBETCTBHHM C HUHCTPYKUHUSMHU IO BBIOJHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OTBITOB MO MOJIYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BELIECTB (BOIOpOIa
U KHCIIOpOJa), NPUTOTOBJICHUIO PACTBOPOB C OMNpeAeNEHHOW MaccoBOM JoJield pacTBOPEHHOIO
BEIECTBA, IUIAHUPOBATh M MPOBOAUTH XUMUYECKHUE HKCIHEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB
IeJI0YEH U KUCIIOT C MOMOIIBI0 HHINKATOPOB (Jakmyc, heHondTanenH, MeTHIOPAHK U JIPyTue).

K koHmy oOyuenuss B 9 kiiacce MpeaMeTHblEe pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOYUAIOUTUXCS YMEHUH:
v PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, pocTOe BEIIECTBO, CIIO’KHOE BEIIECTBO, BaJICHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKas Peaklus, XUMUYeCKas CBS3b, TEIJIOBON
3pdpexT peakuuu, MOJb, MOJSAPHBIE OO0BEM, pPACTBOpP, DIEKTPOJUTHI,  HEIIEKTPOJIUTHI,
ANIEKTPOIMTUYECKAs JUCCOLMALUS, PEaKIIMM HOHHOTO 0OMeHa, KaTaJln3aTop, XMMUYECKOe pPaBHOBECHE,
oOpatumble U HEOOpaTUMBbIE PEAKINU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKUCIUTEID,
BOCCTaHOBUTEJb, OKUCICHHE U BOCCTAHOBIIEHHE, AJUIOTPOMHUS, aM(POTEPHOCTh, XMMHUECKas CBS3b
(KoBanieHTHAsi, MOHHAs, METAJUTMUECKasi), KPUCTAJUIMYECKasi PEmIéTKa, KOPpO3usi METAIIOB, CILJIaBbI,
CKOPOCTh XUMHUYECKON peaKIuy, peAenabHo gonycrumas konuentpanus [1/IK Bemecrtsa;
v WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHUA W MPUMEHATH 3TH MOHITHUS
MIPU OMMCAHUM BEIIECTB U UX MPEBPAIICHUII;
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v MCIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHUS (DOpPMYNI BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIIUI;

v ONpEeNeNsATh BaJECHTHOCTh M CTENEHb OKHUCJICHHS XUMUYECKHX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOIO COCTaBa, IPUHAIIEKHOCTh BEUIECTB K ONPEIEIEHHOMY KIIAcCy COEIUHEHUH 10
dbopMynaM, BUJ XUMHYECKOW CBs3M (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas)) B HEOPTaHMYECKHUX
COCIIMHEHUSX, 3apsj HOHA IO XUMHUYECKOW (opmyse, XapakTep Cpeabl B BOJIHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAITUYECKON PEIIETKY KOHKPETHOTO BEIIIECTBA;

v packpsiBaTh cmbica llepuoanueckoro 3akona [I. M. MenxeneeBa U I€MOHCTPUPOBATh €ro
MMOHMMAHWE: OIKCHIBAaTh W XapaKTepu3oBarh Tabmmunyro (opmy [lepuoamyueckoit cucTembl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh TOHATHUS «IJIaBHAas moArpymmna (A-rpymma)» v «moOouyHas
noarpynna (b-rpynma)», Manbie 1 60JIbIINE TIEPUOIBI, COOTHOCUTH 0003HAUCHUS, KOTOPHIE UMEIOTCS B
MEePUOANYECKON TaOnuIle, C YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUSI aTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB U 3apsl spa, oOllee YKCIIOo AJIEKTPOHOB M pacHpeesIeHue WX M0 3JIEKTPOHHBIM
CJI0SIM), OOBSACHSATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB JIEMEHTOB UM MX COCIUHEHHH B
npezesiax MajblX EPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS UX aTOMOB;

v KJIacCU(PHUITUPOBATH XUMHUYECKUE AIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMHUECKUE PEAKITUN
(10 ymCIy W COCTaBYy y4YacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3()QeKTy, Mo M3MEHEHUIO
CTETIEHEH OKUCIICHUSI XUMUYIECKUX JIEMEHTOB);

v XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PUISCKHE XMMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEMIECTB, TMOJATBEpPXJas ONMHCAHWE TPUMEpPaAMU MOJICKYJISIPHBIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

v COCTaBJISATh YPABHEHUS 3JIEKTPOIUTHUECKOMN JUCCOLUAIIMK KUCIOT, IIeJouel U CoJIel, MOJIHbIe
U COKpalll€HHbIE YpaBHEHHS peakiuil MOHHOTO OOMEHa, ypaBHEHUS peaklui, MOATBEP)KIAIOLINX
CYIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/Ty BELIECTBAMH PA3JIMYHBIX KJIACCOB;

v pacKpblBaTh  CYHIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKUMi  MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

v MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAILlEHUH B PA3IMYHBIX YCIOBHUSX;

v BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAacChl BELIECTB, MACCOBYIO JIOJIO

XMUMHYECKOTO AJIeMeHTa 1o (GopMysie COeTUHEHHS, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKOM peakinu;

v coOiroAaTh MpaBuiia MOJIb30BAHUS XUMUYECKOW MOCYI0N U TabopaTOPHBIM 000PYJIOBaHUEM, a
TaKkKe MpaBWia OOpalieHUs C BEHIECTBAMH B COOTBETCTBHUHM C HHCTPYKIMSMH I10 BBITOJHEHUIO
1ab0paTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYSHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (aMMHaKa
U YTJIEKHUCIIOTO Ta3a);

v MPOBOJUTHh PEAKIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBI COCTAaB pPAa3JIMYHBIX BELIECTB:
pacrno3HaBaTh OMBITHBIM MyTEM XJIOPH-, OpOMUA-, HOAUN-, KapOoHaT-, hocdar-, cuanKar-, cyabdar-,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHNE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

v MIPUMEHSATh OCHOBHBIE ONEPallii MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE,
0000111eHIE, CUCTEMAaTU3alIMIO, BBISIBIICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — I U3YYEHUS CBOWCTB
BEIIECTB M XHMHYECKUX pEaKlWl, EeCTEeCTBEHHO-HAy4YHbIE METOJbl TO3HAHHS — HaOIIOJICHHE,
HU3MepeHue, MOJCTMPOBAHNE, SKCTIEPUMEHT (PEANIbHBIN U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HammeHoBaHMe pa3/e/ioB U TeM KosmnuecTBo yacos DJIeKTpOHHbIe (LM(PPOBbIE)
n/n | NporpamMmbl Beero Kontpossnbie | IlpaKTHUeCKHE o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoTsI
Paszpgea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
Xumus — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 bubmorexa TIOK
' P https :// m. edsoo . ru /7f41837 c
JIESITEILHOCTH YeJI0BEKa
19 BeniecTBa n XuMHU4YeCKUE peakiuu 15 1 bu6moreka [IOK
' https :// m. edsoo . ru /7f41837 c
Hroro mo pazueny 20
Pa3nen 2. BaxxHelnue npeacTaBuTe 1M HEOPraHMYECKUX BeleCTB
21 Bosayx. Kucnopon. [Tonsarue 06 5 bu6mmoreka [JOK
' OKCHJIaX https :// m. edsoo . ru /7f41837 c
29 Bopopoa.Ilonstue o kucnorax u 8 bu6moreka [IOK
' COJISAX https :// m. edsoo . ru /7f41837 c
23 Bona. PactBopsl. [Tonsitue 06 5 1 bu6mmoreka [IOK
' OCHOBAHUAX https :// m. edsoo . ru /7f41837 c
24 OCHOBHBIE KJIACCHI 11 1 bu6mmoreka [IOK
' HEOPraHUYECKUX COETMHEHUI https :// m. edsoo . ru /7f41837 c
Utoro no pazneny 30
Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB I, U. MenaeneeBa. CTpoenne aToMoB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
[Iepuonnueckuii 3aK0H U
31 [Iepuonnueckas cucrema 7 bu6mmoreka [JOK
' XUMHUYECKUX d1eMeHToB /J[. M. https :// m. edsoo. ru /7f41837 c
MenneneeBa. Ctpoenue atoma
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3.2 gﬁﬁ&fggﬂfﬂ% 8 1 Bubmotexa [IOK

' https :// m.edsoo. ru /7f41837 c

BOCCTaHOBHUTEJIHHBIC PEAKIIHH
bu6mmoreka [IOK
Hroro no pasneny 15 https :// m. edsoo . ru /7f41837 ¢
bu6mmoreka [IOK

Pesepsroe Bpems 3 https :// m. edsoo . ru /7f41837 ¢
OBIIEE KOJIMYECTBO YACOB I1O

TIPOTPAMME 68 4 5

9 KJIACC
Ne | HaumeHoBaHuUe pa3aesioB U TeM Kosn4yecTBo yacos daexkTpoHHble (HUGpoBbIe)
n/n | mporpaMmmal oOpa3oBaTe/ibHbIE pecypchl
Bcero, Kourpoasubie| IlpakTuueckue
padoThbI padoThI

Pa3znes 1. BeniecTBo M XUMH4YeCKHE peaKIun
11 [ToBTOpEeHME U yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK

' OCHOBHBIX Pa3JIelIoB Kypca 8 Kiacca https :// m. edsoo. ru /7f 41 a 636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK

' XHUMHUYECKHX PEaKIUii https :// m. edsoo. ru /7f 41 a 636
13 DJIEKTPOJIMTUYECKAS] AUCCOIUALIMSL. 8 1 1 bu6mmoreka [JOK

' XUMHYECKUE PEAKIMH B PACTBOPaAX https :// m. edsoo. ru /7f 41 a 636
Utoro no pazneny 17 2

Pa3pen 2. Hemerasiibl M UX COeTUHEHU S
21 OO01as XxapakTepUCTUKa XUMUYECKIX 4 1 bubnmoreka [JOK

anemeHToB VIIA-rpynmnsl. [anorenst

https :// m. edsoo. ru /7f 41 a 636
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OOmast XxapakKTepUCTUKAa XMMUYECKHX

I[TIPOTPAMME

R bu6mmoreka [{OK
2.2 anemeHToB VIA-Tpynnsl. Cepa u eé 6 httos +// m. edsoo . ru /7f 41 a 636
COENMHEHHS
OO61ast XxapakTepuCTUKAa XUMUYECKUX
bu6mmoreka [IOK
2.3 anemeHToB VA-rpymmsl. A3ot, pochop 7 httos -/ m. edsoo . ru /7f 41 a 636
U UX COEINHEHNS
y Oo61mas xapeIlf/TzI_)HCTHKa X;/I]MI/I‘ICCKI/IX . Bu6morexa LIOK
' SHGMGHTUOB TPYHIIBL. STIIEpoi | https :// m. edsoo . ru /7f 41 a636
KPEMHUH U X COCTUHCHHS
Wroro mo pazueny 25
Paznea 3. MeTaJsIbl M X COETUHEHHU A
. bubnuorexa [JOK
3.1 Obmme cBOHCTBA METAIIOR 4 https :// m. edsoo. ru /7f 41 a 636
. bu6moreka [IOK
3.2 Baxxneime MeTaiuisl 1 UX COETUHEHUS 16 httos -/ m. edsoo . ru /7f 41 a 636
Hroro mo pazgeny 20
Pasznen 4. Xumus v oOKpy:Kamomas cpeaa
41 BeniectBa u Mmarepuanbl B dKU3HU 3 bu6mmoreka [JOK
' YyeJloBeKa https :// m.edsoo . ru /7f 41 a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmotexa [IOK
P p https :// m. edsoo . ru /7f 41 a636
OBILIEE KOJIMYECTBO YACOB I10 68
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YUEBHO-METOAWYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O TTPOLIECCA
OBSA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI J1J151 YHEHUKA
v Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB N.I'., CnagkoB C.A., AKITMOHEPHOE
o011ecTBO
v «M3narenscTBO «IIpocBemenne»
v Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., CnagkoB C.A., AKITMOHEPHOE
o011ecTBO

v «M3narenbctBo «IIpocBerienney

METOJUYECKUNE MATEPUAJIbBI JIJIA YUUTEJIA
1. KonTtponsHo-u3Meputensusie Marepuaisl. Xumus. 8-9 kiacc / Coct. E.H. CrpenbHukoBa.
M.: BAKO.
2. I'opxoBenko Mapuna IOpbeBHa. moypodHble pa3pabOTKH 10 XUMUU 8 Ki1acc

3. H. I1. Tpoery6oBa «Iloypounble pa3paboTku 1o XuMHUHU. 9 Kiacc
[I®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBHI CETU
WHTEPHET

resh.edu.ru
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JIuct cormacoBanus k moxkymeHnty Ne 45 ot 26.12.2023
Wuunmatop cornacosanus: Hyxnuu A.Bb. upextop
CornacoBaHue HHUITUUPOBaHO: 26.12.2023 17:59

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Hy»cmn A.B. 26.12.2023 - 18:00
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