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MNOACHUTEJIBHASA 3AIINCKA

IIporpaMMa Mo XUMHUHM Ha YPOBHE OCHOBHOTO OOINEro oOpa3oBaHHsI COCTaBJIeHA Ha OCHOBE
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0Opa30BaTElIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanwms, peactaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (hemepalbHON pabodel mporpaMMBI
BOCTIHTAHUS U C YIETOM KOHIICTIIINHU TPENOoaBaHus yIeOHOTO mpeaMeTa «XHUMUs» B 00pa3oBaTeNbHBIX
opranuzanusix Poccuiickoit @enepanuu.

IIporpamMma mo xumun Ia&T MPECTaBICHUE O HENsIX, o0MIel cTpaTernu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH YYeOHOTO IIpenMeTa, YCTaHABIMBAET O0s3aTeNbHOE MPEeIMETHOE
collepkaHue, mpeayCcMaTprUBaeT paclpeielieHHe ero 1Mo KiaccaM W CTPYKTYPHpPOBAaHHE TIO pa3lienaM U
TeMaM TMPOrpaMMbl IO XHWMHH, OMNpPEIENIeT KOJIMYECTBEHHBIE W Ka4deCTBEHHBIE XapaKTEPHUCTUKU
COZIepKaHUs, PEKOMEHIYEMYIO IIOCIEeI0BATEIHbHOCTh M3YYCHHS XMMHU C YYETOM MEXIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBS3€H, JOTHKH Y9e0HOTO IMPOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaromumxcs,
oTpezieNisieT BO3MOXXHOCTH TIPeaMeTa sl pealn3aiuy TPeOOBaHHA K pe3ylnbTaTaM OCBOEHHS OCHOBHOU
o0pa3oBaTenbHONH TPOTPaMMBI Ha yYPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHWUH K
pe3yiabTaTaM OOYYCHHs XMMHU Ha YPOBHE IIeJIed W3ydeHHUs MpeAMETa W OCHOBHBIX BHIIOB Y4eOHO-
MO3HABATEIBFHOM JIESTETHLHOCTH 00YYaIOUIerocs 10 OCBOSHHIO YUeOHOTO COJepIKaHMsL.

3HaHWEe XWMHH CIY)KUT OCHOBOW Ijisi ()OPMHPOBAHHS MHPOBO33PEHUSI O0ydarolierocs, ero
MPEJICTABICHUH O MAaTEepPHaIbHOM EIUHCTBE MHpA, BAXKHYIO DPOJIb HIPalOT (OPMHUpPYEMbIE XHMHUCH
MPEJICTABJICHUS O B3aMMOIPEBPAIIICHUSAX SHEPTUU B 00 SBOJIIOLIMHU BEIIECTB B IPUPOJIE, O MYTAX PEIICHUS
TI00ABHBIX MPOOJIEM YCTOWYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, DPHEPIeTHUECKOU, MUIICBON U
3KOJIOTMYECKOM 6e30MmacHoCTH, po0IeM 31paBOOXpaHEHHSI.

N3yueHne xumuu:

CIOCOOCTBYET pealu3alliil BO3MOXHOCTEH JJisl caMOpa3BUTUSI W (HOPMHUPOBAHUS KYJIBTYPHI
JIMYHOCTH, e€ 001Iei U (HYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHT BKJIaJ B (QOPMHPOBAHUE MBIIIUICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIMXCsl, HABBIKOB
WX CaMOCTOSITCIbHOW Y4YeOHOW MESITEIbHOCTH, 3KCICPUMEHTAIBHBIX W HMCCICIOBATCILCKUX YMCHUH,
HEOOXOMMBIX KaK B IIOBCEIHCBHOM KU3HU, TaK U B IPOPECCUOHAILHOM NEATEILHOCTH;

3HAKOMHT CO CIEMU(PHUKONH HAYYHOTO MBIIIICHUS, 3aKJIabIBa€T OCHOBBI IIEJIOCTHOTO B3IUIsia Ha
€JMHCTBO MPHUPOJABI U 4YEJIOBEKa, SBJISCTCS OTBETCTBECHHBIM 3TaloM B (POPMHUPOBAHMH ECTECTBEHHO--
HAYYHOW TPAaMOTHOCTH O00YYatOINXCs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO--HAYYHBIM 3HAHUSM, K
NPUpPOJIe, K YEIIOBEKY, BHOCUT CBOM BKIIA/I B IKOJIOTHYECKOe 00pa3oBaHe 00yYatOlIHXCsl.

JlaHHbIe HampaBJIeHUs B O0YYCHHHM XMMHUU OOCCIICUMBAIOTCS CHEIM(DHUKON CoMepKaHus yIeOHOro
npeaMeTa, KOTOPBIH SBIISETCS MEAarornyecky aJanTUPOBaHHBIM OTPAKEHHUEM 0a30BON HAYKH XUMHH Ha
ONIPEAECIEHHOM JTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 0OO0pa3oBaHWUS OPHUEHTHPOBAH HA OCBOEHHUE
00y4JaloMMHCS CUCTEMBI TEPBOHAYAIBHBIX TIOHATHH XWMHH, OCHOB HEOPTaHMYECKOH XUMHH U
HEKOTOPBIX OT/IEIbHBIX 3HAYMMBIX MTOHITUH OPTaHUYECKOW XUMUH.

CrtpyKTypa colep:kaHus MPOrpaMMBbI 110 XUMUHU chOPMHUPOBaAHA HA OCHOBE CHCTEMHOTO TOJIX0/a K
e€ u3yuenuto. ComepkaHue CKIAIbIBACTCS U3 CUCTEMBI MOHATUN O XUMUYECKOM AIIEMEHTE U BEILECTBE U
CUCTEMBI MOHATUN 0 XUMHUYECKOU peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 110 MPUHITHITY
MOCJIETIOBATEIBHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUEHHUSA O CTPOCHUU aTOMa U XMMHUYECKOU CBSI3U;

— TIPEICTAaBIEHUI 00 ANMEKTPOTUTHUECKON JTUCCOIHAIINY BEIIECTB B PACTBOPaX.

Teopernyeckre 3HaAHUS PacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKHU MTOTYYCHHBIX U OCMBICICHHBIX
(hakTOB, pa3BUBAIOTCA MOCIEAOBATENEHO OT OJTHOTO YPOBHS K JIPYTOMY, BBITIONHSSA (DYHKIIMH OO0BSICHEHUS



Y TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH NMPAaKTHYECKOTO NMPUMEHEHHS W TOTYyYeHHS
M3y4aeMbIX BEILECTB.

OcBoeHre MporpaMMbl M0 XUMHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKOH
COCTaBIISIIONICH HayYHOW KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON MPHUPOJbI, IEHHOCTHOTO OTHOUICHUS K
HAy4YHOMY 3HAaHUIO W METOJaM MO3HaHMs B Hayke. M3ydeHHe XMMHUHM NPOHCXOAMT C HPUBICYCHUEM
3HAHWH W3 paHee M3YUYCHHBIX Y4eOHBIX mpeaMeToB: «Okpyxaromuil Mupy», «bruonorus. 5—7 Kiaccel» U
«®Dusuka. 7 kmaace».

[lpy u3y4eHWH XUMHU NPOUCXOAUT (HOPMHUpPOBaHHE 3HAHUI OCHOB XMUMHYECKOH HAyKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHMSA, MPAKTUYECKOW AESTEILHOCTH YellOBeKa M KaK OJHOTO H3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajada y4eOHOro IMpeaMeTa COCTOMT B (OPMHUPOBAHHU CHCTEMEI
XUMHAYECKUX 3HAaHUH — BaXHEWIMX (AKTOB, MOHITHUH, 3aKOHOB M TEOPETHUECKUX ITOJIOKEHHH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, SI3blKa HAyKH, B MPHUOOIIEHWH K HayYHBIM
METO/aM IO3HAHUSI MPU W3YyYCHWH BEIISCTB M XMMHYECKUX peakuuid, B (OpMHUpOBaHUM M DPa3BUTHH
MO3HABATEIBHBIX YMEHUH W WX MPUMEHEHHH B Y4eOHO-TIO3HABATENBHOW M Y4eOHO-HCCIIEA0BATEIbCKON
JeSITeIbHOCTH, OCBOSHHH TIpaBmJI 0€30MacHOro 0OpalleHns C BEIECTBAMH B TIOBCEIHEBHOM KU3HH.

[Tpy n3ydeHNH XUMHU HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus BaKHOE 3HAYEHUE TIPUOOpEIH
TaKue LeNH, KaK:

— (dopMupoBaHHE WHTENIEKTYAILHO pa3BUTON JIMYHOCTH, TOTOBOW K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO DPEIICHWH, CIIOCOOHOW amanTHUpOBaThCs K OBICTPO
MEHSIFOIUMCS YCIIOBHUSIM KHU3HU;

— HampaBJICHHOCTh OOydYeHHS Ha CHCTEMaTHYeCKOe TMPHOOIIEHHE OOyJaroImuxcs K
CaMOCTOSITETIbHOM I103HABATENbHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS, (OPMHUPYIOIIUM
MOTHUBAILIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUH;

— olecrmieueHue YCIIOBHI, CIIOCOOCTBYIOIIMX TPUOOPETEHHUIO  OOYYAIOMIMMHCS  OIBITA
Pa3sHOOOpPa3HOM JEATENBHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX
KOMIIETCHIIUH ), IMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE AJIS1 Pa3IMYHbIX BUIIOB JEATEIbHOCTH;

— (popmupoBaHue 00mIeH (YHKIMOHATFHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSACHATH U OLEHUBATH SIBJICHUS OKPY>KAIOLIETO MUPA, UCIIONb3Ysl 3HAHUS U OIBIT, OTY4YECHHBIC
NpY W3yYEeHUH XUMHHU, OPUMEHATh UX NPH PELICEHUH NpOoOJIeM B MOBCEJHEBHOW >KMU3HM M TPYIOBOH
JeSITeIbHOCTH;

— (QopmupoBanre y oOyyaromuxcss TyMaHHUCTUUECKHMX OTHOIICHHH, MOHMMAaHHS LEHHOCTH
XUMHAYECKUX 3HAHWUN Uil BHIPAOOTKH 3KOJIOTHYECKU LEJIecO00pa3HOro MOBEACHHUs B OBITY W TPYIOBOH
JESITEIbHOCTH B LIEJAX COXPAHEHMS CBOETO 310POBbS M OKPY>KaIOLIEeH IPUPOIHON CPeIbl;

— pa3BUTHE MOTHMBAaLUHM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEYETIOBEUYECKUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY Hpoduis u
HaNpaBJICHHOCTH JajJbHENIIET0 00yUeHHUS.

OOmee yMcnoO YacoB, OTBEAEHHBIX JUIS HM3YyYEHHMS XHMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanus, coctaBseT 136 qacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacoB (2
gaca B HEJCITIO).



COJEP)KAHUE OBYYEHUSA

8 KVIACC

IlepBoHayanbHbIEe XUMHYECKHE TIOHATHS

IIpeamer xumuu. Ponb XUMHUM B JKHU3HM 4eloOBeKa. XMMHsS B CUCTEME HayK. Teila M BellecTsa.
®usnyecKkre CBOMCTBAa BEIIECTB. ArperaTrHoe COCTOsiHME BemiecTB. [IoHATHE 0 MeTogax MO3HAHHA B
xumun. YucTele BemecTBa U cMecu. CriocoObl pa3iesieH!st CMecel.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 37eMEHThl. CHMBOJIBI XUMHUYECKHUX 3y1eMeHTOB. IIpocTeie n
CJIOHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumnueckas ¢Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemlecTB. OTHOCUTENpHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYNspHas Macca. MaccoBas
JIOJI1 XMMHUYECKOTO JIEMEHTA B COETUHEHUH.

KomnuectBo BemectBa. Monb. MomnsipHas macca. B3auMocBs3bp KomM4ecTBa, Macchl M 4HCHa
CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl mo popMynaM XMMHUYECKUX COSAUHEHHH.

®uznvecKkre U XMMUYECKHE SIBICHUS. XUMHUEcKas peakius U e€ MpHU3HAaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XHWMHUUYECKHE YypaBHeHHs. Kiaccudukanuss XMMHUYECKHUX peaknuid (CoelnHeHus,
pasioKeHHs, 3aMEICHHUs, 0OMEHa).

Xumuueckuii Ikcnepumenn .

3HAKOMCTBO C XUMHUECKOH MOCYAO0H, MpaBuiiaMu paboThl B 1a00paTopuu U NpuéMaMu oOparieHus
¢ nabopaTopHbIM 00OpyJOBaHMEM, H3yYeHHE | OIUCaHWe (U3NYECKUX CBOHCTB 0OO0pasloB
HEOpraHM4YeCKHX BeIeCcTB, HaOmroneHue (usndeckux (MJIaBICHHE BOCKA, TasHHUE JbJA, PAaCTUpAaHUE
caxapa B CTyIIKe, KUIICHHE U KOHIEHCALUs BOABI) U XUMHUYECKHUX (TOPEHUE CBEUH, IPOKATIMBAHNUE MEIHOM
NPOBOJIOKH, B3aMMOJCHCTBHE MeJla C KHUCJIOTOHM) sIBICHWH, HAOMIOACHHWE W ONHMCAaHUE MPHU3HAKOB
MPOTEKAHUSI XMMUYECKUX peakiuid (pa3iIoKeHue caxapa, B3aUMOACHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM
Oapwus, paznoxxkenre runpokcuna meau (1) mpu HarpeBaHuy, B3auMOIEHCTBHE JKejIe3a ¢ PACTBOPOM COIH
menu (1), m3yueHne crmocoOOB pa3aeneHus: cMecei: ¢ TOMOINBI0 MarHuTa, (UIBTPOBAaHUE, BHITAPUBAHNE,
JUCTWIISIINSA, XpoMaTorpadusi, MPOBEACHHUE OYUCTKU IOBAPEHHOH COJM, HAOMIOACHHWE U ONHCAHHE
pE3yIbTaTOB MPOBEACHHS OIBITA, WIIFOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacChl, CO3JAHHE MOJENEH
MOJIEKY (IIapOCTEPKHEBBHIX ).

BaskHelilmue npeacraBuTe I HEOPraHNYECKUX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopon — anemeHT u mpoctoe Beniectso. Haxoxnenne
KHCJIOpOJia B IpUpoe, Pu3nyeckre U XUMHUIECKUe cBoiicTBa (peakuuu ropenust). Oxcunel. [lpumenenue
kuciopona. CrocoObl MONydyeHHs KHUCIOpoJa B JIa0OpaTOpuM W HPOMBIIUIEHHOCTH. Kpyrosopot
Kucnopoza B mpupozae. O30H — autoTponHast MogU(UKALUS KUCIOPOAA.

TemnoBoit  3PPeKT XUMHUYECKOH peakluu, TEePMOXUMHYECKHE YPaBHEHHSA, 3K30- H
SHIOTEPMUYECKHE PEeaKIHUU. TOIMBO: yrojib U MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJIECHHE MapHUKOBOTO
a¢dexra, pazpyleHre 030HOBOTO CIIOSL.

Bopmopon — sneMeHT u mpocroe BemecTBo. HaxoxkIeHue Bojxopoia B MpHpoae, HU3NYECKUue U
XMMHYECKHE CBOICTBA, MPUMEHEHHE, ClIoco0b! omydeHust. Kuciotsl u conu.

MonsipHblit 00bEM Ta30B. PacuéThl M0 XMMUYECKUM YPABHEHHUSIM.

®usnueckue CcBoiicTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacellleHHbIE U
HEHACHIIIEHHbIE PacTBOPHL. PacTBOpMMOCTh BemiecTB B Bojae. MaccoBas 0N BEIIECTBA B PacTBOpE.
Xumudaeckue cBoricTBa Boabl. OcHOBaHMS. PoJib pacTBOPOB B MPUPOIE U B )KU3HU YesnoBeka. Kpyrosopot
BOJIBI B PUPO/IE. 3arps3HEeHNE MPUPOAHBIX BoA. OXpaHa W OYMCTKA MPUPOJHBIX BOI.

Knaccudukainuss  HeopraHmdeckux  coeauHeHuid.  Oxcuapl.  Kiaccudmukaiuss — OKCHIOB:
cosieo0Opasyroniue (OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIe) W HecojeoOpasytomme. HomeHkmarypa
okcu1oB. Dr3nueckre u XUMHYECKHE CBOMCTBA OKCHUIOB. [lomyuenne okcumoB.

OcHoBanus. Knaccubukarnusi oCHOBaHUH: METOYM U HEPACTBOPUMBIE OCHOBaHMS. HomMeHkIaTypa
ocHOBaHUM. du3nUecKrue U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHne ocCHOBaHUH.



Kucnotsl. Knaccudukanus kuciaot. Homenkiarypa kucinot. @u3nuecKkue U XUMUYeCKHUEe CBOHCTBA
kucnot. Psax aktuBHocTr MetamioB H. H. bekerosa. [Tomyuenue kucnor.

Conu. Homenknatypa coneil. @usndeckue 1 XUMUYeCcKHe cBOMCTBa conell. [lonyuenue conenl.

I'eneTnueckas cBA3b MEXAY KIacCaMU HEOPTaHUUECKUX COEIMHEHUH.

Xumuueckuii Ikcnepumenn .

KadeCTBEHHOE OIpENENeHIE COMACPKaHUS KHUCIOPOAa B BO3AyXe, MONy4YeHUe, coOupaHHe,
pacro3HaBaHUE U W3yYCHHE CBOICTB KHCIOPOAa, HAOIIOACHUE B3aUMOACHCTBHS BELIECTB C KUCIOPOAOM
Y YCIIOBHS BOSHUKHOBEHHUS M MPEKpalleHns: ropeHus (Ioxkapa), 0O3HaKOMIICHHE ¢ 00pa3liaMi OKCHIOB H
ONMCaHWE WX CBOWCTB, MOJy4YeHHe, coOMpaHHe, pPaclO3HABaHHE W M3YYCHHWE CBOMCTB BOAOpOIA
(ropenue), B3auMomelicTBHe Bogopoiga ¢ okcumom wMeau  (Il)  (BO3MOXHO — UMCHONB30BaHUE
BUIEOMATEPUAIIOB), HAOIIOJCHE 00pa3OB BEIIECTB KOIUIECTBOM | MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEH
pacTBOpPEHMs BEILECTB C Pa3lIUYHOW pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE DPACTBOPOB C ONpeAEHEHHON
MaccoBOH Ji0jell pacTBOPEHHOTO BELIECTBA, B3aMMOACHCTBHE BOJIBI C METAJUIaMH (HATPUEM M KaJIbI[EM)
(BO3MOXXKHO HCIIOJIB30BaHKME BHJICOMATEPHAIOB), HCCIENOBaHHE OOpa3loB HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOMIOJICHHE W3MEHEHUS! OKPAacKH MHAMKATOPOB B PacTBOpax KHUCIOT M IIENOYEH,
u3zyyeHue B3ammoneicTBus okcuaa menu (ll) ¢ pacTBopoM cepHOIl KHCIIOTBHI, KUCIOT C METalljIaMy,
peaxuuii HeWTpaau3aluy, MoJIy4eHue HepPacCTBOPUMBIX OCHOBAHMM, BEITECHEHHE OJIHOTO METaJula JPYyTUM
U3 pacTBOpa COJIM, pelIeHHe SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHel11e Kiaccsl HeOpraHnYecKux
COEIMHECHMID).

Ilepuonuyecknii 3axkoH u Ilepuoamyeckas cucrema xumMuyeckux 3iaemeHtos JI. M.
Menpgeneea. Crpoenne aTomMoB. XuMH4YecKas CBs3b. OKHCJIMTEIbHO-BOCCTAHOBUTE/IBHBIE
peakuuu

IlepBble MOMBITKM KiIacCU(UKALMHM XUMUYECKHX 3J1eMEHTOB. lloHATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (ILEJIOYHbIE M ILEJIOYHO3EMENbHBIE METaUIbl, TaJIOTEHbI, MHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUIBL.

Ilepuonnueckuid 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [. WM. Menneneesa.
Kopotkonepuognas u qnmaHONIEproAHas (GopMbl [leproamaeckoil cucTeMbl XUMHUYECKHX 3JIEMEHTOB /.
U. Menpneneesa. Ilepuoasl u rpynnel. @usndyeckuil cMbICH NOPAJKOBOIO HOMEpa, HOMEPOB MEpUOa U
TPYHIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromsl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
obosouek aromoB mepBbix 20 xummdeckux dnmeMmeHToB [lepuommueckoit cucremsl . . MeHneneesa.
XapakTepuCTHKa XMMHYECKOTO 3JEMEHTa M0 ero mnonoxeHuro B Ilepuommueckoit cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJlyca aTOMOB XWUMHYECKHX OJJIEMEHTOB, METAUNINYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO TPyIIaM U IEPUOIAM.

3nauenue Ilepuognueckoro 3akoHa u Ilepronndyeckoll CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku u npaktuku. [. 1. MeHnaeneeB — y4€HbIN U rpakIaHUH.

Xumnueckast cBs3b. KoBajeHTHast (MONSIpHAs M HEMOJIAPHAs) CBA3b. DJIEKTPOOTPHLATEIHLHOCTD
XUMHYECKHX 371€MEeHTOB. VIOHHas CBA3b.

Crenenp okucieHua. OKHCIUTENbHO--BOCCTAHOBHUTEIbHBIE peakuuu. [Iporieccsl OKHCIEHHS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm .

n3ydeHue o0pa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEWCTBHE THIPOKCHIA ITMHKA C
pacTBOpaMH KHCJIOT M IIENI0YeH, MPOBEIEHHE ONBITOB, WILTIOCTPUPYIONIUX MPHUMEPHl OKHCIUTEIHHO-
BOCCTaHOBHUTENBHBIX peakiuil (rOpeHne, peakluy Pa3IoKEHHUs, COeTUHEHUS).

Meosrcnpeomemmnuvie ceasu

Peanm3zanusi MeXIpeAMETHBIX CBS3€H NMPHU W3YYEHWH XUMHHU B 8 KIlacCe OCYIIECTBISIETCA Yepe3
MCIIOJIb30BaHME KaK OOIINX €CTeCTBEHHO--HAYYHBIX OHATHH, TaK U MOHATUH, SBISTFOIINXCS CHCTEMHBIMU
JUTSL OTAEBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.



OOuie ecTeCTBEHHO--HAYYHbIE TMOHATHS: HAY4HBIH (akT, TUIOTe3a, TEOpHUs, 3aKOH, aHaJu3,
CHHTE3, KiaccupUKaluus, NepUOANYHOCTh, HAOIIONEHHE, HKCIEPHUMEHT, MOJCIMPOBaHHE, H3MEpEHHE,
MO/JIEIb, SBJICHHUE.

Owusnka: MaTepus, aToM, EKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIN, U30TOIIbI, PaIHOaKTUBHOCTD,
MOJIEKYJa, DJCKTPUUECKUI 3apsil, BEIIeCTBO, TeNo, O00bEM, arperaTHoe COCTOSIHME BEIEeCTBa, ras,
¢du3nuecKue BEMYHHBI, €TUHULIBI U3MEPEHHS, KOCMOC, MIaHeThl, 3BE3/1b1, CoHIIE.

Buonorus: porocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rumpocdepa, MuUHepasbl, TOpPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMUMHUYeCKasi peakuus

[epnonnueckuii 3akoH. Ileproandeckas cucrema xumudeckux snementoB [[. M. Menneneesa.
Crpoenue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB XHMHYECKHX 3JIEMEHTOB IMEPBBIX TPEX
NEepUOJOB, Kalus, KajlblUs M WX COEAMHCHHH B COOTBETCTBHH C TIOJIOKEHHEM O3JIEMEHTOB B
[lepnoanueckoii cucTeMe M CTPOCHUEM UX aTOMOB.

CTpOCHI/IC BCLICCTBA:. BUJbI XUMHUUYECKOM CBSI3U. THIIBI KPpUCTAUINYCCKUX pCHIéTOK, 3aBUCUMOCTDb
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU U BUAA XUMUYECKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB. XHUMHYECKHE CBOMCTBA BEILECTB,
OTHOCAIINXCA K Ppa3INYHbIM KJj1accaMm HEOPraHn4eCKux COCHHHGHHﬁ, T€HETHU4YCCKada CBA3b
HCOPraHNYCCKUX BCIICCTB.

Knaccupukanys XUMHYECKHMX pEaKUUH MO0 pas3IuyHbBIM NpH3HaKaM (IO 4YHCIy M COCTaBy
YUYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEMIOBOMY 3(dekTy, Mo HM3MEHEHHUIO CTeleHEeH OKHCICHUS
XUMHAYECKHX 3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYacTHUIO KaTaau3aTopa). DK30- U JHAOTEPMHUYECKHE
peaKnuu, TEPMOXUMHIECKHUE YPAaBHEHHUS.

[lonsitne o ckopoctn xuMudeckod peaknuu. [lorsarne o0 00paTHMBIX W HEOOPATUMBIX
XUMUAYECKUX peakuusix. IIoHATHE O TOMOTIeHHBIX M TETEpOreHHBIX peakuusix. IloHsTue o Kartanuse.
[TonsTe 0 XHMMHYECKOM paBHOBecuH. DAKTOPHI, BIUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLUU U
MOJIOKECHNE XMMHUYIECKOTO PABHOBECHSI.

OKHUCIINTENTbHO-BOCCTAHOBUTEIHBIE ~ PEaKUUM,  DJIEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBUTEJIBbHOH peakiyu. CoCTaBlIeHNE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKLUIL C
MCIIOJIb30BaHMEM METO/ia JJIEKTPOHHOro OajaHca.

Teopust 3JIEKTPOIUTUUECKON AUCCOLUALNHU. DJIEKTPOIUTHI U HEIJEKTPOIUTHL. KaTnoHbI, aHHOHBI.
MexaHn3M TUCCOLMALMK BEUIECTB C Pa3IMYHBIMHM BUAAMU XUMHUUYECKOW CBsi3U. CTENEeHb MUCCOLMALIH.
CunbHBIE U c1a0ble 3JEKTPOIIHTHL.

Peakuun moHHOrOo oOMeHa. YcCIOBUS NPOTEKaHUS pPEaKUuil HOHHOro OOMeHa, MOJHbIE |
COKpalll¢HHbIC HWOHHBIE YpaBHeHHMA peakuuil. CBoicTBa KHCJIOT, OCHOBAaHMH W COJEed B CBETE
NpEeACTaBICHUH 00 3NMEKTPOIUTHYECKON nucconmanuy. KadecTBeHHbIe peakiuu Ha HOHBL. IloHsATHE O
THIIPOJIN3E CONEH.

Xumuueckuit IKcnepumenn.

03HAKOMJICHHE C MOJICISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIIOB U
HeMmeTaioB (TpaduTa W amMasa), CIOKHBIX BEHIECTB (XJIOpHIA HATPHsI), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHYECKOH  peakIMu OT BO3ICHCTBUA  PasIUYHBIX  (aKTOPOB,  HCCIEIOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BENIECTB, TIpollecca JJHCCOIUAIMN KHUCIOT, MIeNloYed W coyel
(BO3MOXKHO HCIIOJIb30BAaHHE BHJIEO MATEPHAIOB), MPOBEJCHHE OIBITOB, HIUTIOCTPUPYIOIINX MPU3HAKU
MPOTEKAHUsl PeaKiyii HOHHOro oOMeHa (0Opa3oBaHHE OcCajKa, BbIICICHHE ra3a, oOpa3oBaHHE BO/IbI),
OIIBITOB, WIIOCTPUPYIOMIUX ITPUMEPBI OKHUCIIUTCIIbHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ (ropeHHe, pCaKknumn
pas3NioKEeHHs, COCIUHEHUS), Paclio3HaBaHHE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KayeCTBEHHBIX
peaKHI/Iﬁ Ha WOHBbI, pCIICHUEC OKCICPUMECHTAJIILHBIX 3a1a4.

HemeTtanabl u UX coequHEHUS



OOmast xapakTepucTHKa ragoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEICHH
okucnenus. CtpoeHne U Qpu3ndeckre CBOMCTBA MPOCTHIX BELIECTB — I'aJOreHOB. XMMUYECKUE CBOMCTBA
Ha MpUMepe XJopa (B3auMoAeHCTBHE C METAIUIAMH, HEMeTaIaMH, Iesodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWCTBa, TONydYeHHe, MpuMeHeHue. J[eHcTBHe Xjiopa W XJIOpOBOAOpOIA Ha
OpraHu3M uelioBeka. BakHewie XJI0puIbsl M UX HaXOKACHUE B IPUPOJIE.

OO6mas xapakrepuctika 31eMeHToB VIA-rpynnel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbIE
crenieHH okucieHus. CtpoeHne W (pu3MYecKHe CBOWCTBA MPOCTBIX BEIIECTB — KHCIOPOJA W CEpBI.
AnnotponHble MoOAU(UKAIUK KUCIOpOJa W cepbl. XUMHYECKHe CcBOHcTBa cepbl. CepoBoaopon,
CTpoeHHue, (QU3MYecKHe M XUMHYecKHe cBOicTBa. OKCHABI CEepbl KaK MNpPEACTABUTEIM KHCIOTHBIX
okcuaoB. CepHasi KHcIOTa, (U3NYECKUE M XMMHUYECKHE CBOMCTBa (0OOIIME Kak MPEeICTaBUTENs Kiacca
KHACIOT W crneuupuueckue). XUMHUYECKHE PEaKlHu, JeXalldue B OCHOBE IMPOMBIIIJICHHOIO crocoba
MOJy4eHUs] cepHol KHucHoThl. [Ipumenenue cepHoil kuciotbl. CoiaM CEpHOM KMCIOTHI, KauecTBEHHAs
peakuusi Ha cynbhaT-uoH. HaxoxaeHnue cepbl U €€ COCAMHEHHH B MPHUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY’Kalollel cpeasl COSNMHEHUSIMH cepbl (KUCIOTHBIE OXKAM, 3arpsa3HEHHE BO3/AyXa H BOJOEMOB),
CHOCOOBI €T0 PEAOTBPAILICHHSI.

OO0mmas xapakrepucTuka 3eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepPHBIC
CTCTIEHN OKHCICHUS. A30T, pachpocTpaHEHHE B TNPHUpoJE, (U3MUECKHE M XUMHYECKHE CBOMCTBA.
KpyroBopor azora B mnpupojie. AMMHAK, €ro (U3MUECKHE M XWMHUYECKHE CBOICTBA, MOJy4YeHHE H
npumenenue. Conn aMMOHHMS, MX (U3UYECKUE W XMMHUYECKHE CBOMCTBA, MpuUMeHeHHe. KauecTBeHHas
peaknus Ha WOHBI aMMOHHsI. A30THasl KHCJOTa, e€ MmoiydeHue, (Qu3ndeckue M XMMHUYECKHE CBOMCTBA
(oOmme kak IMpencTaBUTENs Kiacca KHCIOT W crernududeckne). Vcmomp3oBaHNe HUTPATOB M COJEH
aMMOHHMSI B KayeCTBE MUHEPAIbHBIX YOOOpeHHH. XHUMHUYECKOE 3arpA3HEHHE OKPYXKAroLeH Cpeabl
COCIMHEHMSIMU a30Ta (KHCJIOTHBIE MOXKIOM, 3arps3HEHHME BO3AyXa, HO4YBBl U BomoémoB). docdop,
aimoTpornHeie Moaudukanuu gocdopa, ¢usndeckre U xummudeckue cBoiictBa. Oxcun dochopa (V) u
¢dochopras kucnora, pu3MUECKHe U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmoms3oBanue ¢ocdatoB B
Ka4eCTBE MUHEPAIBHBIX yI0OPEHHH.

Oo6mas xapakrepucTtuka meMeHToB IV A-rpynmel. OcoOeHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIS
CTETIEH! OKHCJIECHUS. YTIIEPOJ, alIOTPOIHbIE MOANDHUKALIMY, PACIIPOCTPAHEHHE B IPUPOE, HU3UIECKUE
U XUMHUYECKHe cBoicTBa. Ancopbuus. Kpyrosopor yrimepona B mpupone. Okcuapl yriaepona, HX
¢u3nuecKkue U XMMUYECKUE CBOWCTBA, IEHCTBHME HA XHMBBIE OPTaHU3MBI, MOJy4YE€HHE M NPUMEHEHHE.
DKoJOruYecKre Mpo0JIeMbl, CBSI3aHHBIE ¢ OKcHIOM yriiepona (1V), rumoresa rio0anbHOTO MOTETUIEHUS
KJIMMaTa, TApHUKOBBIN 3QQeKT. YToNbHas KUCIOTa U e€ COH, UX (PU3NUECKHEe U XUMHUYECKHE CBOICTBA,
nojy4ueHue u npuMeHeHue. KauecTBeHHas peakuust Ha kKapOOHaT-nOHBI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEAULIMHE, TIPOMBILIICHHOCTH U CEJILCKOM XO03s5iCTBE.

IlepBoHavanbHBIC MOHATHS 00 OpPraHMYECKHX BEIIECTBAaX KaK O COCIUHEHUSX yriepona (MeTaH,
9TaH, 3THIEH, alleTUIICH, 3TaHOJI, [IMLEPUH, YKCYCHas Kuciota). [IpupoaHble HCTOUHUKHN YITIEBOAOPOI0B
(yronms, mpupoOmHBIA ra3, HE(PTH), MPOAYKTH UX TmepepaboTku (OEH3WH), UX pOJIb B OBITY WU
npoMmblIeHHOCTH. [loHATHE 0 GHONOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpax, OeNkax, yriaeBoJax — M UX
POJIM B )KM3HU 4YesioBeKa. MaTepualibHOe €JUHCTBO OPraHMYECKUX M HEOPTaHMYECKUX COeTUHEHUI.

KpemHuii, ero ¢usuueckue m XMMHUYECKHE CBOWCTBA, MoOJydeHUe W npuMeHeHue. CoenHeHHs
KpeMmHHUsi B mpupojae. OOmme mnperncrasienuss o6 oxcune kpemuus (IV) u kpemHHEBOW Kuciore.
CuHKaThl, UX UCIIOJIb30BaHUE B OBITY, B NMPOMBIIIICHHOCTH. BakHelue cTpouTenbHble MaTepHaibl:
KepaMHKa, CTEeKJO, IIeMEHT, OeTOH, kene300eToH. [IpobrmeMbr 06€30macHOrO0  MCHOIB30BAHUS
CTPOUTENILHBIX MaTEPHUAJIOB B IOBCETHECBHOM KHI3HH.

Xumuueckuii IKcnepumenn .

u3ydeHne oOpa3loOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCIOTBI, MpPOBEJICHHE
Ka4eCTBEHHBIX peakluii Ha XJIOPUI-WOHbI W HAONIOJIGHWE NPU3HAKOB WX TIPOTEKAHUs, OIBITHI,
oTpaxaromue (u3ndeckne ¥ XHUMHUYECKHE CBOMCTBA TalOreHOB W HMX COCJUHEHUH (BO3MOXKHO
WCIIONb30BaHNE BHICOMATEPHAJIOB), O3HAKOMJIEHHE C OOpa3laMHu XJIOPHIOB (TaJOTeHHIOB),
03HaKOMJIEHHE C 00pasllaMH Cepbl U €€ COeTUHEHUS MU (BO3MOXKHO HCIOJNB30BaHHE BUICOMATEPHAIIOB),



HaAOJIOJICHUE TpoIlecca OOYTJIMBAaHUS caxapa IOJ JCWCTBUEM KOHIICHTPUPOBAHHOW CEPHOWM KHUCIIOTEHI,
W3YyYCHUE XUMUYCCKUX CBOMCTB pa30aBICHHOI CEpHON KHUCIOTHI, TPOBEJICHUE KAaUECTBCHHON pPeaKIny Ha
cynb(haT-uoH U HaONIOACHUE TpU3HAKa e MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYCCKHMMH CBOWCTBAMHU
asota, hocopa U UX COeAMHECHUH (BO3MOXKHO HCITOJIL30BAaHUE BHICOMATEPHUAJIOB), 00pa3liaMu a30THBIX
u (HocPOopHBIX YAOOpEHUH, MONydeHUE, COOMpaHUe, paclo3HaBaHWE W HM3yUeHHE CBOWCTB aMMUAKa,
MPOBE/ICHHE KAaYCCTBCHHBIX PEAKIMii HAa HMOH aMMOHHUsA M (ocdaT-WOH U H3YYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCUCTBUC KOHICHTPUPOBAHHOW a30THOM KHUCIOTBI C MeAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), U3yUEHUE MOJIENeH KPUCTAUIMYECKUX PEmETOK anMasa, rpadura,
¢yiepeHa, 03HaAKOMJICHHE C MTPOIIECCOM aJICOPOLIMN PACTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, NMOJy4YeHHe, cCOOUpaHue, paclo3HaBaHUE U W3YYCHUE CBOMCTB YIIIEKHCIIOTO
rasa, IpOBEJICHUE KAYSCTBCHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI U W3YYCHUE MPHU3HAKOB HMX
MPOTCKaHUS,  O3HAKOMIICHHE C  TOPOAYKIUEH  CHJIMKATHOM  MPOMBIIUICHHOCTH,  pEIICHHE
SKCIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHeilire HeMeTaIbl U UX COSTUHEHUSY.

MeTa/ibl U MX COETHHEHUSI

OO01mas XxapakTepUCTUKAa XMMHUYSCKUX 3JICMEHTOB — METAJUIOB HA OCHOBAaHMM HMX IOJIOKEHUS B
[Tepuonuueckoit cucteme xumudeckux sneMeHToB Jl. M. MenneneeBa u ctpoeHus atomoB. CTpoeHue
MeTauioB. MeTaminyeckasi CBsI3b M METATMYECKas KPUCTAJUIMYeCKass periéTka. DIEKTPOXUMHUUCCKHIA
psAA  HampsDKeHUH MeTauioB. DU3MYECKHE M XUMHUYCCKHME CBOWMCTBA MeTauioB. OOmue CrocoObl
MOJIy4eHHsI MeTauIoB. [loHITHE O KOPPO3UH METaNIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI UX OT KOPPO3HH.
Crnagsl (CTajib, YyTyH, JIOPATIOMUHMNA, OPOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIIJICHHOCTH.

[lenounble MeTaybl: monoxeHue B Ilepuogmyeckoil cucreMe xumuueckux siemeHtoB J[. WM.
MenzeneeBa, CTpO€HHE HX aTOMOB, HaXOXJeHUE B mpupoae. Pu3nveckne u XUMHUYECKHEe CBOHCTBa (Ha
npuMepe HaTpus U Kanus). OKCHUIBI ¥ TUAPOKCUABI HATPUS U Kanws. [I[puMeHeHne meloYHbIX MEeTalIoB
U UX COCIUHEHUIL.

[IlenouHO3eMeNbHBIE METAIBI MAarHuid M Kanbluil: mojoxenwe B Ilepuomumueckoil cucteme
xuMudeckux sneMmeHtoB . . MeHaeneeBa, CTpoeHUE UX aTOMOB, HaXOKJAEHUE B npupoje. Puznueckue
YU XMMHYECKHE CBONCTBA MarHusl W Kalblus. BaxxHeWmme coequHEHHS Kamblus (OKCHJ, THAPOKCHII,
conn). JKEcTKOCTh BOBI U CIOCOOBI €€ YCTpaHEHUs!.

Amomunuii: nonoxenue B [lepuonnueckoil cucreMe xumuueckux 3neMeHToB . . Menneneesa,
CTpPOEHHE aToMa, HaxOXJeHWe B Tmpupoae. Du3nMveckrne W XUMHYECKHE CBOMCTBAa aTOMUHUS.
AmMoTepHBIe CBOCTBA OKCHJIA M TUAPOKCH]IA ATFOMUAHUSL.

Kenezo: nonoxenue B [lepmonnueckoit cucreme xumuueckux sneMeHtoB [, U. Menneneesa,
CTpOEHHE aToMa, HaxXxOxJeHue B mpuponae. dum3mueckne W XUMHUYECKHE CBOICTBa keneza. OKCHipl,
ruapokcunbl u conu xkenesa (1) u xemnesa (111), ux cocras, cBOWCTBA U MMOTyYeHUE.

Xumuueckuii IKCnepumeHm:

O3HaKOMIIEHHE C O00pa3llaMH METaJUIOB M CIUIABOB, MX (PM3MYECKHMH CBOIMCTBaMHU, W3y4eHHUE
pe3yNbTaTOB KOPPO3WU METAJUIOB (BO3MOXKHO HWCIOJB30BaHHE BHIEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCH/IA KallbIlUsl U HATPUS C BOJOHM (BO3MOXXKHO WCIOJIB30BAaHHE BHEOMATEPHUAJIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, Ipollecca TOPEHHs XKelle3a B KHUCIOpoae (BO3MOXKHO
WCITOJIb30BAaHUE BUJICOMATEPHAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus,
KaJIbIUs, aIFOMUHUSA, MHKA, xkenes3a (1) u xenesa (111), meau (1), HaOrOACHNME M ONTUCaHKE TIPOIIECCOB
OKpallMBaHUS IUIAMCHH HWOHAMH  HATpWsl, Kamusg MW KadbOusd (BO3MOXHO  HWCIIOJIE30BAHHE
BHJICOMATEPUAJIOB), HCCIIE0BaHNE aM(pOTEPHBIX CBOMCTB T'MIPOKCHIA aTFOMUHMS U THAPOKCHIA IUHKA,
pereHne SKCIePUMEHTAITFHBIX 33/1a4 110 TeMe «BajkHeHIe MeTauibl M BX COSTUHEHUSD».

XuMus 4 OKpYsKAOLIas cpeaa

BemectBa 1 MaTeprainbl B TOBCETHEBHON JKM3HU 4YelloBeKa. be3omacHoe UCTIOIb30BaHNEe BEIIECTB
Y XUMHYECKUX peaknuid B ObITy. [IepBasi MOMOIIb MPU XUMHIECKUX 0’KOTaX U OTPABJICHUSIX.

XuMHYeCcKoe 3arps3HEHHE OKpyXKaromed cpeapl (mpenenbHas TOMyCTUMas KOHIIGHTPAITHs
BeniecTs, Aanee — [1JIK). Poss Xxumum B penieHr# 3K0JI0THIECKUX TPOOIIEM.

Xumuueckuil Ikcnepumenm:



U3y4eHHe 00pa3IoB MaTepuaoB (CTEKIIO, CIUIABbl METAJIOB, TOJMMEPHBIC MaTEPHAJIbI).

Mescnpeomemmunie ceasu

Peanu3zanus MeXNPEIMETHBIX CBSI3CH NMPH M3YYCHUU XMMHH B 9 Kilacce OCYLISCTBISIETCS depes3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSTHUI, TaK U MIOHATHH, SBIISIOIINXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEJMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAay4dHbI (DaKT, TMIIOTEe3a, 3aKOH, TEOpHUs, aHaJM3,
CHHTE3, KiaccH(UKalMs, MEepUOIMYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT, MOJCINPOBAHUE, U3MEPEHUE,
MOJIeJIb, SIBICHUE, ITAPHUKOBBIN (P PEKT, TEXHOIOTHSI, MaTCPHAIIBL.

dusnka: Marepusi, aToM, 3JICKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIbI, PAJANOAKTHBHOCTD,
MOJIEKYyJIa, OJICKTPUUSCKUN 3apsii, MPOBOAHUKH, IOJYIPOBOTHHUKH, IMAICKTPHKH, (OTOIIEMEHT,
BEILIECTBO, TeNo, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ia3, pacTBOP, pPacTBOPUMOCTS,
KPHUCTAJUTMYECKasi PEHIETKA, CIUIaBbl, (DU3MYCCKUEC BEIUYUHBI, CIMHUIILI M3MEPEHHs, KOCMHYECKOE
HPOCTPAHCTBO, IUIAHETHI, 3BE371b1, COJHIIE.

buonorusi:  QorocuHTe3, npixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpaJbHBIC YIOOPCHUs,
MHKPO3JIEMEHTBI, MAKPOJICMEHTBI, TUTATEIIbHBIC BELICCTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHepalbl, TOPHBIE MOPOABI, IOJIE3HBIE HCKOIAEMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOT'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOSHHS MPOrPaMMbl OCHOBHOT'O 001Iero 00pa3oBaHMs JOCTUTAIOTCS B
xo7ie OOy4eHHUs] XMMHUHM B EIMHCTBE Y4YeOHOH W BOCIHTATEIBHOM NEATETHLHOCTH B COOTBETCTBUU C
TPaJWLIUOHHBIMA POCCHUHCKUMH COLMUOKYJIBTYPHBIMH H JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMH B 00IIECTBE MPaBUIAMH M HOpMaMHt MIOBEACHUS M CIOCOOCTBYIOT MPOLieccaM CaMOTIO3HAHNS,
CaMOPa3BUTHS U COLMATM3ALNN 00YyUaIOMINXCA.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT TOTOBHOCTH OOYHYAIOUIMXCSI PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIUI U pacIIUpeHUe OMbITa ACATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
qJacTu:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJeNI0, TOHUMaHHS 3HAYeHUs] XUMHYECKOH HAayKH B KM3HH COBPEMEHHOTO O0IIECTBa, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHOW WH(OpPMAIMEH O TEPEeAOBbIX JOCTMDKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBECHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHpa U OOILECTBA;

2) rPaKIaHCKOI0 BOCIIUTAHUS

MIPEJICTaBJIECHUS O COLMAIBHBIX HOPMaX U MpaBUJaX MEKIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTHUBE,
KOMMYHHKATUBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, y4eOHO-HCCIe0BaTeNbCKON,
TBOPYECKOM M APYI'MX BUAAX AEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOH NESTEIbHOCTU
IpU BBIMOJIHEHUH Y4YeOHBIX, IO3HABAaTEJbHBIX 3aay, BBIIOJHEHUM XUMHUYECKHX OKCIEPHUMEHTOB,
CO3aHMM YYEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOM
yueOHOM [NesITeIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IOBEJCHHE M IIOCTYNKH CBOMX TOBapHIIEH ¢
MTO3UIIMH HPABCTBEHHBIX U NIPABOBBIX HOPM C YUETOM OCO3HAHHA MOCIENCTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHYECKHE IPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIUM, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIIAIOIIUE OCHOBY JUIsl MOHUMAHUS CYIIHOCTH Hay4HON
KapTHHBl MHpa, MPEICTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3sBUTHS HPUPOJBI, B3aUMOCBS3AX
YeJI0BEKa C MPUPOJHOM CpeNloil, O PO XUMHUH B TO3HAHUM 3THUX 3aKOHOMEPHOCTEI;

NO03HABaTeIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIY4YEHUE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBbIE
Ui OOBsICHEHHs HaOJII0NAaeMbIX NPOLECCOB U SIBICHHWH, I103HABATENbHOW, HH()OPMALMOHHOM U
YUTATENLCKOW KYJBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHOM PadOTHl C y4yeOHBIMH TEKCTaMHu,
CHPaBOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUECKUMHU CPEACTBAMHU HH(POPMALIMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYEHHIO M TIO03HAHHUIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHMIO, TPOEKTHOW U MCCIIENOBATENBCKOW MAEATEIIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHS 00YYEHUS B JaJlbHEHIIIEM;

4) popMupoBaHMs KYJIbTYPbI 310POBbSI

OCO3HaHWE IIEHHOCTH JKWU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBBIO, YCTAHOBKM Ha
3JIOPOBBI 00pa3 KHU3HH, OCO3HAHHE IOCIEICTBHI M HEMPHUATHE BPEIHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHKOB, KypeHHsT), HEOOXOAMMOCTH COOJIIOJICHHUS TTPaBUi 0€30IaCHOCTH TIPpU 00panieHnn
C XUMHYECKHMH BEIIECTBAMH B OBITY H PEabHON KHU3HU;

5) TpyioBOro BoCiuTAHUSA:

UHTEpEeC K MPAKTUIECKOMY H3YUYECHHIO Po(eccHii U Tpy/a pa3indHoTo pojia, YBaXKEHHE K TPYILy U
pe3yapTaTaM TPYAOBOM NEATENbHOCTH, B TOM YHCIIE HA OCHOBE MPHWMEHEHHs MPEeIMETHBIX 3HAHWHA IO
XUMHH, OCO3HAHHBIH BHIOOp HWHIWBUAYATbHONH TPACKTOPHH TMPOMOJDKEHHS OOpa3oBaHHSA C Yy4YETOM
JUYHOCTHBIX HMHTEPECOB W CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
YCIIENIHOW TPOQECCHOHATBHON JIESITEIbHOCTH M Pa3BUTHsI HEOOXOJUMBIX YMEHHH, T'OTOBHOCTB
aJlanTHPOBATHCS B MPO(PECCHOHATILHON CPETIE;

6) 9K0JIOrHYeCKOro BOCIIUTAHMSI:



JKOJIOTHYECKH TIeJIeCO00pa3Hoe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha 3eMiie, OCHOBE
e€ CcyllecTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO W 0€30MacHOro oOpas3a KW3HH, OTBETCTBEHHOE
OTHOIIICHWE K COOCTBEHHOMY (HU3UYECKOMY M ICUXMYECKOMY 3/0POBBIO, OCO3HAHHME IIEHHOCTH
cOOJIFOICHUsT TIpaBWJI OE30MACHOTO TIOBEJCHMSI MpPH pa0doTe C BEINESCTBAMH, a TAKXKE B CHUTYaIlHsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUWS, IOJIydaeMble TpPU HM3YYCHHU XUMUU, JUIS DPEIICHUS 3ajad,
CBSI3aHHBIX C OKPYXKAloUlel MPUPOIHONW CpPEoM, ISl MOBBIIMICHUS] YPOBHSI SKOJOTUYECKON KYJIBTYPHI,
OCO3HaHUs TJIO0AJTBHOTO XapakTepa AKOJOTHYECKHX NPOOJEM M IMyTeH WX PEIICHHS ITOCPEACTBOM
METOJIOB XUMHH, SKOJOTUYECKOTO MBINUJICHUS, YMEHHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMANILHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX PE3yJbTaTOB BBIICISIFOT 3HAUYMMBIC i (DOPMUPOBAHUS
MHUPOBO33pCHHUsI OOIICHAYYHbIC TTOHATHUS (3aKOH, TEOpHs, IPUHIIHI, THIOTe3a, (aKT, CHCTEMa, MPOIIECC,
JKCIICPUMEHT U JIPYroe.), KOTOPBIC HCIOJB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpEaMETax W
MO3BOJISIOT HA OCHOBE 3HAHWH M3 ATHX MPEAMETOB (DOPMUPOBATH MPEACTABICHHUE O IICIIOCTHOW HAyYHOH
KapTUHE MHpa, W YHHUBCPCAJbLHBIC y‘IC6HI)IC ﬂCﬁCTBHﬂ (HO3HaBaTeJH>HBIC, KOMMYHUKATHUBHBIC,
pEryJSTUBHBIE), KOTOpble OOECIeYnBalOT (OPMUPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUCOHOM e TEILHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruueckue aeicTBUN:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS NP OCBOCHHWH 3HAHWH: PacKPBIBATh
CMBICTT XUMHYECKUX TOHATUH (BBIIEIATh WX XapaKTepHBIC NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C
IPYTHMU TIOHATHSIMH), HWCIOJB30BaTh MOHITHA i OOBSCHEHHS OTNENBbHBIX (DAaKTOB W SIBICHUIA,
BEIOWpAaTh OCHOBAaHWS M KPUTEPHUH IS KIACCUPUKAINN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHid,
yCTaHABIUBATh MPUYUHHO-CICJCTBCHHBIE CBS3M MEXIY OOBEKTAMH W3YYCHHUS, CTPOUTH IJIOTHYECKHE
paccyxaeHus (HHIYKTHBHEIE, IeTyKTUBHBIC, TI0 aHAJIOTHH ), A€TaTh BEIBOJIBI U 3aKITFOUCHIIS,

YMEHHE TPUMEHITh B TMpOIEeCCe TO3HAHWS TMOHATHA (TPEAMETHBIE W METallpeIMETHBIE),
CHUMBOIINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIh3yEeMbIe B XUMHUH, MPEOOPa30BEIBATh MTUPOKO IIPUMEHIEMBIE
B XMIMHU MOJIENbHEIE MPEICTABICHUS — XUMHUECKUH 3HAK (CHMBOJI AJIEMEHTa), XUMU4ecKasi GopMmyIa u
ypaBHEHHE XHMHYECKOW PEaKIUi — TMPU PElIeHHH y4eOHO-TIO3HABATEIBHBIX 3a7ad, C YYETOM OTHX
MOJICTIHHBIX TIPEACTABICHUN BBIABIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKH HW3Y49aeMBbIX
00BEKTOB — XHWMHYECKHX BEIIECTB M XUMHYECKHX pEaKIuii, BBIBIATH OONIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIECTBEHHBIE CBS3H U TIPOTHBOPEUHS B H3y4aeMbIX IPOIIECCaX U SBJICHUSX.

Ba3oBble uccienoBaTebCKue 1eCTBUA:

YMEHHE HUCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBe OCHOBBI Il (OPMUPOBAHUS THUIIOTE3bl 1O MPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CY>XJICHHUI;

MpHOOpPETEeHNE ONbITa 10 IUTAHMPOBAHWIO, OPTaHM3allMd W TPOBEICHUIO YICHUYECKHX
SKCMIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJOM TIpoIlecca, CaMOCTOATEIHHO MPOTHO3WPOBATH €ro
pe3ynbTaT, (GopMmynupoBaTh O00OOLICHHUS M BBIBOABI 110 pe3yjbTaTaM MPOBEAEHHOTO OIbITa,
MCCJICJIOBAHNUS, COCTABJIATh OTYET O MPO/ICIIaHHOM paboTe.

Pa6ora ¢ undopmanueii:

YMEHHUE BBIONPATh, aHATTM3UPOBATh H HHTEPIPETUPOBATh HH(POPMAIINIO PA3IIMYHBIX BUIOB U (HOPM
MMPpEACTABJICHUS, MOJIYYa€MYIO0 U3 pa3HbIX MCTOYHHKOB (Haquo-nonynstHasI JIMTepaTtypa XUMHUYCCKOI0O
COJIepKaHusl, CIIPaBOYHbIE 1MOCcoOuUs1, pecypchl HTepHETa), KPUTHYECKH OIEHHBATh MPOTHBOPEUYMBYIO U
HEJI0OCTOBEPHYIO HHHOPMAIIHIO;

YMEHHE TPHUMEHATh pa3jMYHble METOABI M 3allpoChl MpU TIOMCKE W 0TOOpe HWH(pOpMAIUU U
COOTBCTCTBYIOIINUX JAHHBIX, HCOGXOJII/IMBIX JUIA  BBIIIOJIHCHHA yqe6Hbe 1 IIO3HABATCJIBHBIX 3aJa4
onpeAenEHHOr0 THIA, MNPUOOpPETeHHWEe OmbiTa B 00JacCTH  HUCIOJIb30BaHUA  HH(POPMAIIMOHHO-
KOMMYHUKAaTHUBHBIX TCXHOJIOFPIﬁ, OBJIAJICHUEC Ky.]'[]:TypOﬁ AKTUBHOI'O HMCIIOJIB30BaHUA PA3JITUYHBIX



TIOMCKOBBIX CHUCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMANbHYIO (popMy mpencTaBieHuss HHPOPMALUN H
WITIOCTPUPOBATh pEUIaeMble 3a/aud HECIOXKHBIMH CXEMaMH, IUarpaMMamiy, OpYyrUMH (GopMaMu
rpaduku 1 UX KOMOMHAIUSMU,

YMEHHE HCIONb30BaTh M aHAIW3UPOBaTh B IMpolecce YU4eOHOW U HCCIEeNOBAaTENbCKOM
JesTeIbHOCTH MH(OPMALIMIO O BIMSHUM TPOMBILIUICHHOCTH, CENBbCKOTO XO3SMHCTBa M TPaHCIOpTa Ha
COCTOSTHHE OKpY:Karolllel IpUPOAHOH Cpeabl.

KoMMyHHKaTHUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

YMEHHS 3a/1aBaThb BONPOCH! (B XOZe Auanora W (WIM) JUCKYCCHH) IO CYIIECTBY OOCY:KIacMoii
TeMbl, ((OPMYIHPOBATH CBOH MPEAJIOKEHHSI OTHOCUTEIBHO BHIMOJIHEHHUS PEATIOKESHHON 3a/1a4H;

YMEHMsI NPEACTaBIATh MOJyYEHHBIE PE3yJbTaThl MMO3HABATENBHOM NEATENbHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOIHEHHS XHUMHYECKOTO 3KCIIEPHUMEHTa
(;1abopaTopHOro OmBITAa, J1a0OPaTOPHOH PabOTHI MO HCCIEAOBAHHMIO CBOMCTB BEIIECTB, Y4EOHOTO
MPOEKTa);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHMKAMH B COBMECTHOH ITO3HABaTENbHOH H
UCCIIEIOBATENbCKON JEATENbHOCTH MPH PEUICHUH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE yuéTa OOmmMX
WMHTEPECOB M COTJACOBaHUS TO3WMIMKA (0OCYXkIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,
KOOpJMHALIUS COBMECTHBIX JEHCTBHM, ONPEACICHUE KPUTEPUEB IO OLIEHKE KayeCcTBa BBINOJHEHHOU
paboThI U IpyTHE).

PeryasiTuBHBIC YHMBepcaJbHbIe yueOHbIE AeliCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpelNeNsTh LedN JEATeNbHOCTH, IUIaHUPOBaTh, OCYILECTBIISATH,
KOHTPOJIMPOBaTh U HPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO AEATEIBHOCTb, BBIOMpATh Hambosee
3¢ (eKTUBHBIE CTIOCOOBI pelIeHUs] YIeOHBIX W TTO3HABATEIBHBIX 33]]a4, CAMOCTOSATEIEHO COCTABIISATh HITH
KOPPEKTUPOBATh MPEIOKEHHBIA aITOPUTM JCHCTBUN MPHU BBIIOJHEHUHU 3aJaHUNA C YYETOM MOIYyYEHUS
HOBBIX 3HaHUMH 00 WH3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKUUsX, OLIEHHUBATb COOTBETCTBUE
MOJY4YEHHOI'O pEe3ysbTaTa 3asBICHHOW LEJNH, YMEHHME HCIONb30BaTh M aHAJIU3UPOBATH KOHTEKCTHI,
npesiaraeMble B yCJIOBUH 3alaHUM.

IHNPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX Pe3ynbTaTOB [0 OCBOSHHUIO 00SI3aTENBHOrO CONEPKAHUS, YCTAHOBICHHOTO
JaHHOW (enepanbHON pabouel mporpaMMoil, BEIICISIOT: OCBOCHHBIE O0YYAIOIIMMUCS Hay4HbIE 3HAHUS,
YMEHUS U CIOCOOBI ACHCTBHM, crienu(rIecKre 115l IpeIMETHON 001acTi « XUMUs, BUIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHMSA, €r0 WHTEPIpETALuH, NPeoOpa3oBaHUI0 W NPUMEHEHHIO B PAa3IUYHBIX
y4eOHBIX M HOBBIX CUTYaIHSIX.

K xoniy o0y4enus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaThb
c(hOpMHUPOBAHHOCTDH y 00YHAIOIUXCS] YMEHUH:

o PpacKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYECKUX TOHSITHUH: aToM, MOJICKYJIA, XUMHUYECKUH 9JICMCHT,
MPOCTOE BEILECTBO, CJIIOKHOE BELIECTBO, CMECh (OJHOPOHASI M HEOJHOPOIHAs), BaJICHTHOCTD,
OTHOCUTENbHAsE aTOMHAs M MOJEKYJIApHas Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl JO0JIi XUMHYECKOTO 3JIeMEHTa B COCAMHEHHM, MOJIAPHBIM O0BEM, OKCHA,
KHCJIOTa, OCHOBaHHME, COJb, BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas
peakuusi, Kiaccu(UKalMsi peaklUi: peaklUyd COEIUHEHHUS, PEAKLUUH PA3JIOKECHUS, PEaKLUH
3aMEIICHUs, peakuuu OOMeHa, HK30- M SHAOTEPMHUYECKHE DPEaKLUUH, TeIyIoBOH 3(QeKT
peakuuu, SApo aToMa, JJIEKTPOHHBIA CJIOW aTroma, aToMHas OpOUTalb, paguyc aToma,
XUMHY€ECKasl CBSI3b, MOJIAPHAsl U HETOJISIpHAsl KOBAIEHTHAS CBS3b, HOHHAS CBSI3b, MOH, KaTHOH,
aHHOH, PacTBOP, MaccoBast A0JIs BelIeCTBa (TIPOLIEHTHAs KOHLICHTPAaLs) B paCTBOPE;

o HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMUMHYCCKHUX MOHATUH U IMPUMCHATb 3THU NOHATUA
NIPY ONTUCAHUH BEILIECTB U MX MPEBPAIICHHIA;

®  HCIOJB30BaTh XUMHYECKYI0 CHMBOJMKY JIJISI COCTaBieHUs (OpMyn BEIIECTB W ypaBHEHUI
XUMUYECKUX PEaKLUil;

®  OnpeAessATh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX COCJUHEHUSIX, CTETIEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COEIWHEHHSX, IPUHAJIC)KHOCTh BEIIECTB K ONMPEAETIEHHOMY KIIacCy



coemuHeHWT 10 (opMysaM, BHJ XHMHYECKOW CBSI3W (KOBaJCHTHAas W HWOHHas) B
HEOPraHUYECKUX COCTUHCHUSX;

packpbiBaTh cMmbici Ilepuonuueckoro 3akona JI. WM. MeHneneeBa: J€MOHCTPUPOBATH
MMOHWMaHHUE TIEPUOANIECKON 3aBICUMOCTH CBOHCTB XHMHYECKUX 3JIEMEHTOB OT MX TIOJIOKEHUS
B Ilepmogmueckoil cructeme, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYIIIPHOTO yUeHHs, 3aKOHa ABOTaIpO;

ONKCHIBATh W XapaKTEePH30BaTh TaONUuyHyto (Gopmy [lepnomuueckoli CUCTEMBI XUMHUECKUX
AIIEMEHTOB: Pa3NN4aTh MOHITHSA «TJIaBHAs moArpynma (A-Tpymma)» u «moOodHas MOATpyIa
(b-rpymma)», mManbie W OONBIIHME TEPHOABI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE MMEIOTCS B
tabmume «llepumommdeckas cuctemMa xmMmudeckux osmemeHntoB [l WM. MeHngeneeBay ¢
YUCIIOBBIMUA XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XHMHYECKHX SJIEMEHTOB (COCTaB M 3apsn
sIpa, o0IIIee YHCIIO0 AIEKTPOHOB U PaCTIpeie]ICHHe UX 0 AIEKTPOHHBIM CIIOSM);
KJIACCU(UIIMPOBATh XUMHUYCCKUE 3JICMEHThI, HCOPIraHUYECKHUE BEIIECTBA, XUMUYCCKUE PEaKIIUU
(10 YMCITy ¥ COCTaBy yYaCTBYIOIUX B PEAKIIMH BEIICCTB, MO TEIIOBOMY 3D deKTy);
XapaKTepu30BaTh (OMMCHIBATH) OOIINE XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
IMOATBEPIKAAA OIIMCaHHUuEC ImpuMepamMmu MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX
XUMHUUYECKUX PEaKIIUil;

MPOTHO3UPOBAaTh CBOWCTBA BEMIECTB B 3aBHCHMOCTA OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MMPOTCKAHNUA XUMHYCCKUX HpeBpaHlCHHfI B pa3JIM4YHbIX YCIIOBUSX,

BBIUHCIISITh OTHOCHTEIHHYIO MOJEKYJISPHYI) W MOJSIPHYFO MAacChl BEIIECTB, MaCCOBYIO JIOJIO
XUMHYECKOTO dJIEMEeHTa 1Mo (opMylie COSTUHEHHS, MAacCOBYIO JIONO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUYETHI 110 YPABHEHNIO XHMHUYECKOW PEaKIIHH;

IMPUMCHATH OCHOBHBLIC OIICpalluU MBICIIUTEIbHOM JACATCIIBHOCTH — AaHajlu3 W CHUHTEC3,
CpaBHEHHE, O0O0IIEeHHEe, CHCTEMATH3alNI0, KIACCH(UKAINIO, BBISIBICHHE MNPUINHHO-
-CIIEZICTBEHHBIX CBSI3€d — [UIsI HM3YYCHHS CBOICTB BEIIECTB M XUMHUYECKHX PEaKIUil,
€CTeCTBEHHO-HAyYHbIE METOJABI MO3HAHWs — HaOMIOJeHWe, W3MEpeHHe, MOIEIHPOBAaHUE,
AKCIIEPUMEHT (pPealbHBIA ¥ MBICIIEHHBIN);

CJIeZIOBATh MTPAaBUJIaM MOJIB30BAHHS XHMHUYECKOM MOCYI0N 1 1abopaTOpHEIM 000pYAOBaHHEM, a
TAaKXXC IIpaBUJIaM O6paIHeHI/I$I C BCIICCTBAMHU B COOTBECTCTBHMMU C HWHCTPYKOUAMHU 110
BBIITIOJTHECHUIO .Ha60paTOpHI)IX XUMHWYECKHUX  OIIBITOB IIO IMOJTY4YCHUIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BEIIECTB (BOJIOpPOJa H  KHCJIOpOJa), TPHUTOTOBIEHHIO PAaCTBOPOB C
ONpeAesEHHOM MaccoBOM J0Jiel pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBAaTh M MPOBOIAUTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C ITOMOIIBHIO
WHIUKATOPOB (JIakMyc, (heHoN(TaNenH, METUIIOPAHXK U IPyTHE).

K xoniy oOy4enus B 9 kiiacce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

PacKpBIBaTh CMBICIT OCHOBHBIX XHMHUYECKUX MMOHATUI: XUMHUYCCKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHWOH, TMPOCTOE  BEIIECTBO, CJIOKHOE  BEIIECTBO, BAJICHTHOCTH,
3JIEKTPOOTPHUILIATENLHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas peaklus, XUMHYECKas CBSI3b,
TeroBoi 3((heKT peakuu, MOJb, MOJSIPHBIH 00BEM, PaCcTBOP, AIEKTPOIIUTHI, HEANIEKTPOIHUTEHI,
JIEKTPOJINTHYECKAs TUCCOIMAINS, PEaKIMH HOHHOTO OOMEHa, KaTajJu3aTop, XUMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHEIC
peaxium, OKHCIUTEIh, BOCCTAHOBHUTENb, OKHCICHWE W BOCCTAHOBJICHWE, aJJIOTPOIHS,
aM(OTepHOCTh, XMMUYECKast CBSA3b (KOBaJEHTHAs, MOHHAS, METAJUIHMYECKas ), KpUCTAITHIEeCKas
pemeéTka, KOppO3Hs METAJIOB, CIUIABBL, CKOPOCTh XHMHYECKOH pEeakLUuH, INperenbHO
nonyctumas konuentpauus 11K BemiecTsa;

WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHITHH W MPUMEHSTH ITHU TOHSTHUS
TIPY OMTUCAHUM BEIIECTB M X MPEBPAIICHHIA;

UCIIOJIB30BaTh XMMHYECKYI0 CHUMBOJIUKY JUIS COCTaBJeHHs (OPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKHUX PEaKLUii;



OIpENIeJIATh BAJICHTHOCTh U CTENEHb OKHUCIEHHS XMMUYECKUX 3JIEMEHTOB B COEIMHEHUIX
Pa3InYHOr0 COCTaBa, MPHUHAIUIEAKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJaccy COCIUHEHUil 1o
dbopMynam, BHJ XUMHYECKOW CBsA3M (KOBaJeHTHAs, WOHHAs, MeTaJuIMdecKas) B
HEOPraHU4YeCKUX COCAMHEHMSX, 3apsA] HMOHA [0 XMMHYECKOH (opMmylie, Xapakrep Cpeabl B
BOJIHBIX PAaCTBOpPAax HEOPraHWYECKUX COCOUHEHHH, THUI KPUCTAIMUECKOH PeIETKH
KOHKPETHOTO BEIIECTBa;

packpbiBaTh cMbIch Ilepuoauueckoro 3akona /. M. MenneneeBa U AEMOHCTPUPOBATH €O
[IOHUMAaHUE: ONMCHIBATh U XapaKTepu3oBaTh TabmuuHylo (opmy Ilepuommueckoil cucteMsl
XUMHYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHAs noArpymnma (A-rpynmna)» u «mo0ouHas
nonrpynma (b-rpymma)», Mansle n OONbIIHE MTEPHOABI, COOTHOCHTh O0OO3HAYEHWsI, KOTOpbIE
HUMEIOTCS B NEPUOJUYECKON TAOJHIE, ¢ YHUCIOBBIMH XapPaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsi siapa, 00IIee YUCIO JIEKTPOHOB U paclpeesieHHe uX
M0 DJCKTPOHHBIM CIJIOSIM), OOBSICHATH OOIMHE 3aKOHOMEPHOCTH B W3MCHCHHH CBOWCTB
3JIEMEHTOB M MX COCAMHEHWH B IMpelenax MajbX MEPHUONOB M TJIABHBIX MOATPYII C Y4ETOM
CTPOEHUSI UX aTOMOB;

KHaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKUC DJICMCHTBI, HCOPraHMYCCKUE BCIICCTBA, XUMUUCCKUC pCAKIINU
(mo 4mcIy W COCTaBy YYaCTBYIOUIMX B pPEaKIHWH BEIIECTB, MO TEIDIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENICHEH OKUCICHUS XUMHUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME U CHCHU(DUUCCKUE XUMHUECKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIICCTB, IOATBCPIKAAsA OINHCAHUC TpUMCPAMH MOJICKYJIAPHBIX W HOHHBIX
YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

COCTaBJISITh YPABHEHHS SJIEKTPOIUTUUCCKON JUCCOLMAMN KUCIOT, LIeI0Yel U CoJIel, OTHbIe
M COKpaméHHbIE ypaBHEHUS pPEaKUUil HMOHHOrO OOMEHa, ypaBHEHHUS  pEaKIuid,
IMOATBECPIKAAIOINIUX CYHICCTBOBAHHUC TeHEeTUYECKON CBS3HU MCXKAY BCIICCTBAMU PaA3JIMIYHBIX
KJIACCOB;

pPacKpeIBaTh  CYIIHOCTb  OKHCIHUTENIBHO-BOCCTAHOBHUTENIBHBIX  pPEaKIMH  IHOCPEICTBOM
COCTaBJICHHSI JIEKTPOHHOTO OajlaHca 3TUX PEaKLHii;

IMPOrHO3UpoOBaTh CBOMCTBaA BCHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA, BO3MOKHOCTH
NPOTEKAaHUS] XUMUYECKHUX NIPEBPALLICHUN B Pa3INYHBIX YCIOBHSAX;

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHAYECKOT0 3JeMEHTa Mo (GopMyiie COeIMHEHHUS, MACCOBYIO JIONIO BEIIECTBA B pacTBOpE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIY;

coOJII0IaTh MpaBHJIa MOJIL30BAHUS XHMUYECKOH MOCYI0H 1 1aOOpaTOPHBEIM 000pyIOBaHUEM, a
TAKXXC IpaBuJia O6paH_[eHI/I$I C BCHICCTBAMU B COOTBETCTBUU C MHCTPYKIUAMU 110 BBIIIOJIHCHHUIO
nabopaTOPHBIX XUMHYECKUX OMBITOB MO MOJTYYECHUIO W COOMpPaHHIO ra3000pa3HbIX BEIECTB
(aMMHaKa M yTJIEKUCIIOTo ras3a);

NPOBOJAWTH PEaKLUWH, IOATBEP)KJAIOIIME KAueCTBEHHBI COCTaB pPAa3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, HOAWA-, KapOoHaT-, dochaT-, cUIMKaT-,
cym,(baT-, TUAPOKCHUI-UOHBI, KaTHUOHBbI AMMOHUA u HOHBI N3YYCHHBIX MCTaJJIOB,
MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHUIECKHUX BEIIECTB;

NPUMEHATH OCHOBHBIE ONEpalMyd MBICIUTEIBHONW JEATENbHOCTH — aHaIW3 W CHHTE3,
CpaBHEHHE, 00001IeHNE, CUCTEMAaTH3aLHUI0, BEISIBICHHE TPUUMHHO-CIIEICTBEHHBIX CBA3EH — IS
M3y4YeHUs] CBOMCTB BEIIECTB U XUMUUECKUX PEAKLHUH, €CTEeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— Ha0JII0JIeHre, U3MEPEHHUEe, MOAEIHUPOBaHUE, SKCIIEPUMEHT (pealibHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no pazneny 30



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Iepnoanueckuii 3aK0H U
31 IIepuoanueckas cucrema 7 bubnmoreka [JOK
XUMHUYECKHX 3aeMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBS3b. BuGmiorexa LIOK
3.2 OxueuTensHo- 8 1 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIITNN
Hroro o paszeny 15 ﬁ;i?ﬁ:f:gszgﬁﬁf41837c
PesepBHOe Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 knace/ Pymsuruc I .E., ®enpaman @.1°., AknnoHepHoe 0011ecTBo «M3m1aTenbeTBo
«ITpocaerienue»
* Xumus, 9 knace/ Pymsuruc [.E., ®enpaman @.1°., AknponepHoe o6mecTBo «M3maTenseTBo

<<HpOCBCHICHI/Ie)>

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

Xumusi, 8 kiace/ Pymsuruc I'.E., ®enpaman @.I°., AkunonepHoe o01iecTBo «M3naTenbcTBo
«IIpocBenieHue»

* Xumus, 9 knace/ Pymsuruc I .E., ®enpaman @.1°., AkuuonepHoe o01iecTBo «M3maTenbecTBo
«IIpocBenieHue»

Xumus : ypoku B 8 kiacce : mocooue g yuutens /H. H. Tapa

Xumus. Ypoku B 9 knacce : mocodue s yautens /H. H. I'apa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/



