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MNOSACHUTEJ/IBHASA 3AITIUCKA

IIporpaMMa mo XMMHU Ha ypOBHE OCHOBHOTO OOIIETro oOpa3oBaHHs COCTaBICHA Ha OCHOBE TPEOOBAHMH K pe3yIbTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBl OCHOBHOTO ob1ero oopaszoBanus, npeacrasieHHsx B PI'OC OO0, a Taxxe Ha ocHOBe (hegepantbHOn
paboueil mporpamMMbl BOCIIUTAHUS M C Y4ETOM KOHLECHIMHU IIPEerojaBaHus ydeOHOro mpeamera «XuMHsS» B 00pa3oBaTeIbHBIX OpraHU3ALUIX
Poccuiickoii ®eneparyn.

IIporpamma mo XuMun JaéT NPEACTaBICHHE O LENX, 00Iel cTpaTeruu o0ydeH s, BOCHHTAHHS U Pa3BUTHS 00yUaIOIIIXCs CPEICTBAMI
y4eOHOro MpeaMeTa, YCTaHABIMBACT O00s;3aTelbHOE IPEJMETHOE COJCPIKAHHE, IPEIyCMAaTPUBACT pPACIPEICICHHEe €ro I0 KiaccaM |
CTPYKTYPHPOBAHHE TI0 pa3jienaM U TeMaM IIPOrpaMMbl [0 XHMHH, OIpeessieT KOMNUSCTBEHHBIC U KAUeCTBEHHBIC XapaKTePHCTHKU COAEPIKaHUS,
PEKOMEH/TyeMYI0 ITOCIIeI0BATEILHOCTh H3YUCHUSI XUMUH € YIETOM MEXKIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBsI3el, JOTHKH y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH O00Yy4alolUXCsl, ONpelesseT BO3MOXKHOCTH IpEeAMeTa Uil pealnu3alyu TpeOOBaHUM K pe3ysibTaTraM OCBOECHHS
OCHOBHOI 00pa30BaTeIbHON IPOrpaMMEI Ha yPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, a TakKe TpeOOBaHMI K pe3yabTaTaM OOydIeHHMs! XHMHU Ha
YpPOBHE ILieNell M3ydeHHsl IpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEINbHOM AESATENLHOCTH OOYYaloOIIerocs IO OCBOCHUIO Y4eOHOrO
COZIepIKaHUs.

3HaHUE XUMHU CITyXKHT OCHOBOII ISl (JOPMUPOBAHIS MHPOBO33PEHHS 00YUAIOIIErocs], €ro MPeACTaBICHHI 0 MaTepHaIbHOM €AUHCTBE
MHpa, BOXXHYIO POJIb UIPAIOT (OpPMHUpPyeMble XUMUEH IPEACTaBICHUS O B3aHMOIIPEBPAIICHUIX YHEPTHU U 00 DBOJIIONUH BEIIECTB B IPUPOAE, O
IyTSAX peLIeHHs] MIOOAIBHBIX MPOOIEM YCTOMYHMBOrO PA3BHTHS YETIOBEYECTBA — CHIPbEBO, DHEPreTUUECKOW, MUIIEBOW M JKOJOTHYCCKOM
0e30macHOCTH, IPOOIEM 34PaBOOXPAHCHUSL.

M3ydenne xumnu:

CIIOCOOCTBYET pealn3alii BO3MOXKHOCTEH JUISl CAMOPA3BUTHs M (DOPMUPOBAHUS KYJIBTYpPbI JIHYHOCTH, €€ 00Iel 1 (HYHKIHOHAILHOM
TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHME MBIIUICHHUS M TBOPYECKUX CIOCOOHOCTEH OOYyYarONIMXCS, HABBHIKOB MX CAMOCTOSTEIBLHOH ydeOHOU
JICSITEIIbHOCTH, SKCIICPUMCHTAIBHBIX M HUCCIEI0BATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B IOBCEJHCBHOW JKM3HH, TaK U B MPO(pECCHOHAIBHOI
JIEATEILHOCTH;

3HAKOMHT CO CHEeU(HKOW HAaydHOTO MBIIUICHHS, 3aK/IaJbIBACT OCHOBBHI IIEJIOCTHOTO B3IJIA[a HA €IMHCTBO IIPHPOIBI U UEIOBEKa,
SIBJIAETCS OTBETCTBEHHBIM TAalloM B (JOPMHPOBAHUH €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH 00Yy4arOIINXCs;

crocoOcTByeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K IPHPOJE, K YETOBEKY, BHOCHUT CBOI
BKJIaJl B DKOJIOTHYECKOe 00pa3oBaHUe 00yJarOIIHXCSL.

JlaHHble HampaBieHHs B OOyYEHHM XHMHUHM OOECleuMBalOTCA CHeuu(uKOn conuepkaHus Y4eOHOro NpeaMeTa, KOTOPbIM SBISETCS
NearOrHYecKy aianTHPOBAHHBIM OTPaXKCHHEM 0a30BOil HAyKH XHMHY Ha ONPEASIEHHOM dTarle e Pa3BUTHSI.

Kypc XxumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs OPHEHTHPOBAH HA OCBOCHHE OOYYAIOLIVMIECS CHCTEMBI ITePBOHAYAIBHBIX
HOHATUH XUMUH, OCHOB HEOPIaHUYECKON XMMUHU H HEKOTOPBIX OTIEIbHBIX 3HAUUMBIX OHATHI OPraHHYeCKOH XHMMHU.

CTpyKTypa conepkaHdsl HPOrpaMMbI 10 XHMHH C(GOPMHpOBaHA HAa OCHOBE CHCTEMHOTro mHoxaxoxa k eé msydeHuio. CopeprkaHue
CKJIAJIBIBACTCSI U3 CHCTEMBI NMOHATHH O XUMHUYECKOM JJIEMEHTE M BELIECTBE M CHCTEMBI NMOHATHH O XUMHUYeCKOil peakimu. O0e 9TH CHCTEMBI
CTPYKTYPHO OPraHH30BaHbI 10 IPHHIHUITY T10CIE0BATEILHOIO Pa3BUTUS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEICTABICHUH Pa3HOrO ypOBHS:

— aTOMHO-MOJICKYJISIPHOTO YIEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHHMS;

— Iepuoanueckoro 3akona J[. M. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4EHHs O CTPOCHHMH aTOMa ¥ XUMHUYECKOH CBA3H;

— TIPe/CTaBICHMIT 00 HIEKTPOIIMTHYECKOH AUCCONNALINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS PAacCMAaTPHBAIOTCS HA OCHOBE OMIIMPHYECKH IIOJTYyYEHHBIX M OCMBICICHHBIX (DAaKTOB, pa3BHUBAIOTCS
HOCJIEZI0BATENIBHO OT OJHOIO YPOBHS K IPYroMy, BBIIONHSAS (DyHKIUH OOBACHEHUS U IPOTHO3UPOBAHUS CBOMCTB, CTPOGHHS M BO3MOXKHOCTEH
MPaKTHYECKOTO IIPUMEHEHHUS U MOJIyIeHHUS H3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBI 110 XUMHUH CIOCOOCTBYET (POPMUPOBAHUIO IIPECTABICHUSI O XMMUYECKON COCTABILIIONICI HAYIHOH KapTHHBI
MHpa B JIOTUKE €€ CHCTEMHOU NpPUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHMIO M METOaM IO3HaHUsS B Hayke. M3yuenue Xumuu
TIPOUCXO/INT C IPUBJICICHNEM 3HAHUH U3 paHee H3yIeHHBIX YUeOHBIX peamMeToB: «Oxpysxaromuii Mupy, «buonorus. 5-7 xaccs» n «dusuka. 7
KJIACC».

IIpu u3ydeHur XUMUM HPOHCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XUMUUECKOH HAyKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3ZHAHMS,
MPaKTUYECKON JEATENBHOCTH YeloBeKa M KaK OJHOrO0 M3 KOMIIOHEHTOB MHPOBOH KyJIbTYyphl. 3ajada y4eOHOro IpeiMeTa COCTOHT B
(hOPMHPOBAaHNY CHCTEMBI XHMHYECKHX 3HAHUH — BaXKHEHIIHMX (AKTOB, ITOHSATHH, 3aKOHOB M TEOPETHYECKUX IIOJOXKEHMH, IOCTYIHBIX
00001IeHIH MHUPOBO33PEHYECKOT0 XapakTepa, sA3blka HAayKd, B NPHOOLIEHMH K HAaydHBIM METOJaM IIO3HAHUS INPH H3YYEHHH BELIECTB U
XUMHYECKHX peaknuid, B (OPMHUPOBAHUHM W DPA3BHTHH ITO3HABATEIBHBIX YMEHHH W UX IPHUMEHEHHH B y4eOHO-IIO3HABATENBHOH M ydeOHO-
HCCIIE/IOBATEIIBCKOM TEsATeIbHOCTH, OCBOCHHH IPABIII 0€30IT1aCHOI0 OOPAICHNS C BEIIECTBAMHE B [IOBCEIHEBHON JKH3HH.

IIpu n3yuennn XUMHUU Ha YpOBHE OCHOBHOTO O0LIEro 00pa3oBaHus BaXKHOE 3HAUCHUE IIPUOOPEIH TaKUe LeITH, KakK:

— (dopMupoBaHHE HHTEIEKTYyalbHO PA3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOPa3OBAHHIO, COTPYAHHUYECTBY, CAMOCTOSATEIHHOMY
NIPUHATHIO PEIIEeHHH, CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIFOIIUMCSI YCIIOBHSIM JKH3HH;

— HaIpPaBJICHHOCTb O0y4YEHMS HA CHCTEMATHYeCKOe MPUOOIIeHHe 00yJalomMXCsl K CaMOCTOSITEIbHON M03HABATEILHOH AEsTeIbHOCTH,
Hay4HBIM METO/IaM MO3HaHHs1, (POPMUPYIOIINM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEIT K XUMHH;

— obecrieyeHne YCIIOBHI, CIOCOOCTBYIOIINX NPUOOPETCHUIO OOYYAIOIIVIMICS OIBITA Pa3HOOOPA3HOH esATeNBHOCTH, MO3HAHUS U
CaMOIIO3HAHUS], KIIOUEBBIX HABBIKOB (K/IIOUEBLIX KOMIICTEHIIHIT ), UMEIOMINX YHHUBEPCATbHOE 3HAUCHHUE JUIS PA3INYHBIX BUIOB AEATEILHOCTH;

— dopmupoBanue obmiel (GyHKIMOHAIBHOH M €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, B TOM YHCIC YMCHHil OOBSCHATH M OLCHHBATH
SIBJICHUSI OKPY’KAIOIIero MHpa, MCIONIB3Ys 3HAHUSI M ONBIT, NOJTyYEHHBIC NPU H3yYEHWH XHMHH, NPUMEHSTh MX NPU PELICHHH IpoOieM B
MOBCETHEBHOM KU3HU U TPYAOBON JEATEILHOCTH;

— (opMupoBaHHE Yy OOYYAIONMXCS TYMaHHUCTHYECKHX OTHOIICHUH, MOHMMAHUs IEHHOCTHM XMMHYECKMX 3HAHMI [ BBIPaOOTKH
9KOJIOTMYECKH IeJIeCO00pa3HOro IMOBEICHHs B OBITY M TPYIOBOI IEATEIBHOCTH B IESIX COXPAHEHHs CBOETO 3JI0POBBS U OKPYKaroIIeH
MIPUPOHOI Cpe/Ibl;

— pa3BUTHE MOTUBAIMU K OOYYEHHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIIHTAHHUIO Ha OCHOBE YCBOCHHS OOIIEUETOBEUSCKUX
LIEHHOCTE#{, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(WIIS 1 HANIPABICHHOCTH AalbHEHIIEro 00yueHus.

OOmiee 4nuCIIO0 4acoB, OTBEAEHHBIX JUIS M3Yy4YEHUs XMMHU Ha YPOBHE OCHOBHOTO 00Iiero odOpasoBaHusi, coctaBisier 136 wacoB: B 8
KJacce — 68 yacoB (2 yaca B Hezelnto), B 9 kiacce — 68 yacoB (2 yaca B HEJEHo).



COJEP)KAHUE OBYYEHUSA

8 KJIACC

IlepponauaibHbIe XHAMHYECKHE TIOHSITHS

IIpeamer xumuu. Poiab XMMUM B JKM3HM 4eloBeka. XuMHsA B cucreMe Hayk. Tema u BemiectBa. Du3nyeckue CBOWCTBA BEILECTB.
ArperaTHoe COCTOSIHHE BelecTB. [IoHATHEe 0 MeToax Mo3HaHUs B XUMUH. UncTele BemecTBa 1 cMecH. CIIocoOb! pa3aeneHus CMecei.

ATOMBI U MONEKYIbl. XUMHYECKHE dJIeMEHTH. CHMBOJIBI XMMHYECKHX JJIeMEHTOB. [IpocThle M CIOXKHBIE BeliecTBa. ATOMHO-
MOJIEKYJIAPHOE y4EHUE.

Xumudeckast popMya. BaleHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH ITIOCTOSIHCTBA COCTaBa BemecTB. OTHOCHTEIbHAS aTOMHAs
macca. OTHOCUTeNnbHasE MOJIEKYIsipHas Macca. MaccoBast 10JIs1 XHMHYECKOTO JIEMEHTa B COCANHEHNH.

Konnuecto Bemecrsa. Mousib. MossipHas Macca. B3auMocBs3b KOJIMYECTBA, MACChl U YUCIIA CTPYKTYPHBIX €IMHHUIL BelecTBa. Pacuérbl
110 hopMysIaM XUMHYECKHX COCAUHCHUH.

duspyeckre U XUMHYECKHE SBICHMS. XMMHUYecKas peakius U e NPH3HAKU. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XMMHUCCKHE
ypaBHeHus1. Knaccudukaims XMuMUUeCKUX Peakiiii (COSTNHEHUsI, PA3IOKEHHMS, 3aMELICHNUS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMUYECKOU IOCYIOMH, IIpaBIIaMy paboTHI B J1Ia00OpaTOpPUH U MpHEMaMU OOPAIIEHUs ¢ 1a00paTOPHBIM 000PyIOBaHHEM,
U3ydeHUE M ONucaHue (PU3MYECKUX CBOMCTB 00pa3lOB HEOPraHMYECKHUX BEIIECTB, HaOOAeHHE (PH3MYecKuX (IIaBICHHE BOCKA, TAsHHE JIbJA,
pacTupaHHe caxapa B CTyNKe, KHICHHE M KOHACHCALHs BOABI) M XHMHYECKHX (TOPEHHE CBEYM, NPOKAIMBaHHE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE MeNa C KHCJIOTOW) SIBICHMII, HAOIIOAEHNEe H ONMICAHUE NPH3HAKOB MPOTEKAHMS XMMHYECKHX peakuuil (pasioieHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTBI C XJIOpPUAOM Oapusi, pasiokenue ruipokcuaa meau (1) mpu HarpeBanuu, B3auMOAEHCTBHE Kene3a ¢
pactBopoM comu Memu (Il), m3ydeHme crocoOOB paszmeneHHsi CMecei: ¢ MOMOINBIO MarHuTa, (UIBTPOBAHUE, BHINAPHBAHUE, AUCTHILULALNS,
xpomaTorpadusi, IpoBeIeHIe OYNCTKU II0BAPEHHON COJN, HAOIIOAECHNE U OIICAHUE Pe3yIbTaTOB IIPOBEICHUS OMbITA, HILTIOCTPUPYIONIETO 3aKOH
COXPAaHEHMSI MACChl, CO3/IaHUE MOJIEINIEH MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacTaBuTe 1M HEOPraHUYECKHX BellleCTB

Bosnyx — cmech ra3os. CocraB Bo3ayxa. Kucimopox — 2eMeHT 1 IpocToe BemecTBo. HaxoxkieHue Kuciaoposa B IpUpoJe, pu3ndecKue
U XUMHYecKHe cBoiictBa (peakumu ropenus). Oxcupapl. [Ipumenenue kuciopoga. CrocoObl IMOJydeHUS KHCIOpoJa B JabopaTopuu H
IpoMbIILIeHHOCTH. KpyroBopoT kuciopona B npupoze. O30H — aJutoTpoIHast MOAU(GHKALNS KHCIOPOa.

TemnoBoi pdeKT XUMUUECKOH peaknny, TePMOXUMUYECKHE YPAaBHEHHMS, JK30- W DHAOTEPMHYECKHE peakuud. TOIIMBO: yroib U
MeTaH. 3arpsi3HeHnEe BO3/yXa, YCHICHNE TapHUKOBOro 3 heKTa, paspyiieHue 030HOBOTO CIIOS.

Bonopox — amemeHT 1 mpoctoe BemecTBo. HaxoaeHne Boxopona B mpHupoje, GU3NYecKHe U XHMMHUYECKHE CBOICTBA, NIPUMEHEHHUE,
croco0bI nosydeHus. Kucinotst u conm.

MossipHblii 00bEM ra3oB. Pacyérsl 10 XUMUYECKUM YPABHEHUSIM.

®usnyeckre cBoiicTBa Boxbl. Boma kak pactBopurens. PacTBophl. HachllieHHBIE M HEHACHINIEHHBIC PAacTBOPHL. PacTBOpHMOCTH
BEIIEeCTB B Boje. MaccoBast JJOJIs BelIecTBa B pacTBope. XUMHUUYEcKHe cBoiicTBa Boabl. OcHOBaHHs. Poib pacTBOpoB B NpHpOAE U B XKU3HU
yenoBeka. KpyroBopoT Bozibl B IpUpO/e. 3arpsa3HeHre IPUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccndukanus Heopranmuecknx coenuHeHnil. Oxcuipl. Kiaccupuxanmst okcHIOB: coieoOpasyrolye (OCHOBHBIE, KHCIIOTHBIE,
am(oTepHbIe) 1 Hecoseobpasyromue. HomenkinaTypa okcunos. Pu3ndeckie 1 XUMHYIECKHE CBOMCTBA OKCHIOB. [Tosrydenne okcumoB.

OcHoBanusi. Kiaccudukamuss OCHOBaHHMA: WIENOYM W HEPaCTBOpPUMBIC OCHOBaHWsA. HomeHkmatypa ocHoBanuil. dusnueckue u
XMMHUYECKHE CBOWCTBa OCHOBaHMA. [Toyuenne ocHoOBaHuUI.

Kucnotsr. Knaccngukanus kucnor. Homenxiarypa kucnor. ®@u3nueckrie ¥ XUMHIECKHE CBOHCTBA KUCIIOT. PsI akTHBHOCTH METaJlIOB
H. H. Bekeroaa. [Tonyuenue Kucor.

Comu. Homenknatypa coieif. @u3nueckie 1 XUMHIECKHe CBOKWCTBa couell. [Tomydenue conei.

T'enernyeckast CBsI3b MEXK/Ty KJIACCAMU HEOPTAHMUYECKHX COCANHEHUIL.

Xumuueckuit sxcnepumenm:

Ka4eCTBEHHOE ONpEeJeIeHNe COAEPKAaHMS KHCIOpoJa B BO3MyXe, HOJydeHHe, COOMpaHHe, paclo3HaBaHWE M H3YYCHHE CBOIICTB
KHCJIOpOJIa, HAONIOACHNE B3aMMOJCHCTBHSI BEIIECTB C KHCIOPOJOM WM YCJIOBUS BO3HHKHOBEHHS W NPEKpaIleHHs TOpeHus (Ioxapa),
O3HAKOMJICHHE C 00pa3l[aMH OKCHIOB M ONHCAHHE HX CBOMCTB, IOTydYeHHE, COOMpaHMe, pAacIo3HaBaHME U H3yYeHHE CBOUCTB BOAOpOAA
(ropenue), BzauMozelicTBre Bogopona ¢ okcuaoMm Menu (I) (Bo3MOXHO HCIIOIB30BaHHE BHIEOMATEpPHANIOB), HAOJIIOIEHIE 00pa3IoB BEIECTB
KOJIMYECTBOM | MOJb, HCCIIEOBaHHE OCOOCHHOCTEH pPAcTBOPEHHs! BEINECTB C PAa3IMYHON PacTBOPHMOCTBIO, NPUTOTOBIEHHE PAacTBOPOB ¢
onpeenéHHOW MaccoBOH J10Jel PAacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTaulaMM (HAaTpUeM M KajblEeM) (BO3MOXKHO
HCIIOIB30BAaHUE BUJICOMATEPHAIIOB), HCCIEI0BaHNE 00pa30B HEOPraHIMIECKHUX BEIIECTB PA3JIMIHBIX KIIACCOB, HAOIIOEHHE H3MEHEHHS OKPACKH
HMHJMKAaTOPOB B pAacTBOpPaxX KHCJIOT W IIENOYeH, M3ydeHne B3amMopelcTBus okcuma Memu (lI) ¢ pacTBOpoM cepHON KHCIIOTBHI, KHCIOT C
MeTaIaMy, PeaKkiuid HeHTpanu3aluy, MOTydeHHe HEepPacTBOPHMBIX OCHOBAHMII, BLITECHEHHME OIHOTO MeTa/lla APYTMM H3 PacTBOpa COIH,
pellleHue SKCIepPHMEHTAIBHBIX 3324 110 TeMe «BakHeiie Ki1acchl HEOPraHUIECKHX COSANHEHUID.

Iepnoanyecknii 3axkon u Ilepuoamueckasi cucrema xumuyeckux 3jemenToB JI. M. Menngeneepa. CTpoeHHe aTOMOB.
Xumnyeckast cBsI3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PEAKIHI

IlepBble TOMBITKM KIACCU(UKALUM XHUMHYECKHX OJIEMEHTOB. [loHATHE 0 Tpymmax CXOOHBIX DIIEMEHTOB (LIENIOYHBIE U
IIEJTOYHO3eMEIIbHBIE METAJUIBI, TaJIOT€Hbl, HHEPTHBIC Ta3bl). DJIEeMEHTHI, KOTOpbIe 00pa3yroT aM(oTepHble OKCHIBI ¥ THIPOKCH/IBL

Tlepumonnyeckuii 3akoH. [Ilepuomuyeckast cucremMa xuMmuueckux osnementoB J[. V. MenzeneeBa. Koporkonepuonnas u
utnHHONIepHoaHast Gopmbl [lepromudeckoil ciucTeMbl XuMuueckux aaemeHtoB J[. Y. Menneneesa. Ilepuonst u rpymmbl. OU3HYECKHI CMBICIT
TOPSIAKOBOTO HOMEpa, HOMEPOB IIepHO/Ia U TPYIIILI JIEMEHTa.

Crpoenne atomoB. CocTaB aTOMHBIX siziep. M30Tombl. DnekTponsl. CTpOSHUE IEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 XUMUYECKHX
aneMmeHToB Ilepuoanueckoit cucremsl J[. M. MenzaeneeBa. XapakTepucTHKa XHMHUYECKOTO 3JEMEHTa MO €ro mosiokeHuto B [lepuoandeckoit
cucreme /1. M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs PaJiyca aTOMOB XUMUYECKUX JJIEMEHTOB, METALIMYCCKUX M HEMETaTIMYECKUX CBOHCTB IO TPyHIaM U
HEePUOAAM.

3nauenue Ilepnomnueckoro 3akona u Ilepnoanueckoil CHCTEMBl XMMHYECKHX JJIEMEHTOB MUl Pa3sBUTHSI Haykd W mpaktukd. J[. M.
MenneneeB — yu€HbIil U TpayKIaHUH.

Xumudeckas cBsi3b. KoBanenTHas (MOISIpHAS U HEMOJISIPHAS) CBSI3b. DIEKTPOOTPULIATEILHOCTE XMMUUECKHX dIeMeHTOB. MoHHas CBS3b.

Crenenp oxuciieHs. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH. [Ipolecchl OKHUCIECHHsS W BOCCTAHOBJICHUS. OKHCIHTENN |
BOCCTaHOBHUTEIH.

Xumuueckuii 3xcnepumenm:

n3ydeHne oOpa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJCHCTBHE THIPOKCHIA LIUHKA C PACTBOPAMH KHCJIOT ¥ ILETOYeH,
IPOBEJCHHE OIBITOB, MILTIOCTPHPYIOMIUX IPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIUil (TOpCHHUE, PEAKIIHU PA3I0KEHUS, COCAUHCHNS).

Mesicnpeomemnuvie céasu



Peanmmzanust MeXNpeOMETHBIX CBs3e¢dl HpPH H3yYCHHHM XHMHH B 8 KiIacce OCYIIECTBIIICTCS depe3 MHCIONB30BaHHE KaK OOMHUX
€CTECTBEHHO-HAYYHBIX NOHATHI, TaK M TOHATUH, IBIAIOIIMXCS CUCTEMHBIMU JUIs OTACIBHBIX NPEMETOB €CTECTBCHHO-HAYYHOTO LIUKJIA.

OOmre ecTeCTBeHHO-HAYYHBIC TIOHATUS: HAYIHBIH (DaKT, THIIOTE3a, TCOPHs, 3aKOH, aHAIN3, CHHTE3, KIACCU(PUKAIM, TePUOANIHOCTS,
HaOJII0JeHHE, SKCIIEPHIMEHT, MOACIHNPOBAHNE, H3MEPEHHE, MOJIEIb, SIBICHHE.

dusnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKIIM, M30TOIbI, PaaNOaKTUBHOCTb, MOJICKYJIA, 3JICKTPHUYECKHUI 3apsi,
BEIIECTBO, TeJO, 00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ra3, (DM3MYECKUe BEIMUYMHBI, €IUHHUIBI H3MEPEHHsS, KOCMOC, IUIAHETHI, 3BE3MBL,
Comnue.

Buonorust: porocuntes, npixanue, duochepa.

T'eorpadus: atmocdepa, ruapochepa, MEHEpaIbl, TOPHBIC TOPOABI, HOJIE3HBIE HCKOIAEMBbIE, TOILTHBO, BOIHEIE PECYPCHL.

9 KJIACC

BemecTBo 1 XUMHYecKasl peaKnust

Ilepuoanueckuii 3axoH. [leproguueckas cucrema xumudeckux >aementoB J[. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUH CBOICTB XMMHYCCKUX DJICMEHTOB IIEPBBIX TPEX IEPHOMOB, KaNus, Kadb[HUsi H UX COCAUHEHUH B COOTBETCTBHM C IIOJIOXKEHHEM
3s1eMeHTOB B [lepnoauyeckoii cucreMe U CTPOEHUEM MX aTOMOB.

CTpoeHHE BEIECTBA: BUIBI XUMUYCCKOH CBSI3M. THIBI KPHCTANIMUECKHX PEMIETOK, 3aBHCHMOCTb CBOHCTB BEIIECTBA OT THIIA
KPUCTAJUTMIECKON PEMIETKU U BUId XUMIUECKOH CBS3H.

Krnaccuduxarmst 1 HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3INYHBIM KIaccaM
HEOPraHMYeCKHUX COCANHEHUI, FeHeTHYEeCKasl CBA3b HEOPTaHMUECKHX BEIECTB.

Krnaccndukanus XUMHUSCKUX peakIuil [0 Pa3IMYHBIM NpU3HAKaM (110 YHCIy M COCTaBy YYACTBYIOIIMX B PEAKIUH BEIIECTB, II0
TeroBoMy d(GeKTy, M0 M3MEHEHHIO CTENEHEH OKHCICHUS XMMHYECKHX JJIEMEHTOB, IO 00paTHMMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U
SHJOTEPMHUYECKUE PEAKIHH, TePMOXUMUIECKUE YPaBHCHHS.

TlonsTHe 0 cKOpOCTH XUMHYECKOH peakiuy. [TonsTie 00 00paTUMBIX M HEOOPATHMBIX XHMHYECKHX peakiusX. [IoHATHEe 0 TOMOTeHHBIX
U rereporeHHbIX peakuusx. [Tonsrtue o xaramuse. IToHATHE O XMMHYECKOM paBHOBeCHH. (DAaKTOpPBI, BIMSIOIINE HAa CKOPOCTh XMMUYCCKON
PEaKIUH 1 IOJIOKEHHE XUMHIECKOTO PABHOBECHSL.

OKHCIINTEIbHO-BOCCTAHOBUTEIBHbIE PEaKIUM, DJIEKTPOHHBIH OaJaHC OKHCIHTEIFHO-BOCCTAHOBHTENbHOW peakumuu. CocraBieHne
YPaBHCHHIT OKHCIIMTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIUi C HCIIOIB30BAHNEM METO/Ia HJICKTPOHHOTIO OaaHca.

Teopust 2IEKTPOTUTHIECKONH AUCCOLMANUN. DIEKTPOIUTH! U HEJIEKTPOIUTEL. KaTHOHBI, aHHOHBI. MeXaHU3M JHCCONUALMN BEIIECTB C
Pa3IMYHBIMU BHJAMH XHUMHYecKo cBsi3u. CreneHb auccornanuy. CHIbHBIE H CIa0ble JJIEKTPOJIUTHL.

Peaxiun noHHoro oOMeHa. YcioBHs NPOTEKaHHUs PEaKIMil MOHHOrO 0OMEHa, TOJIHbIE U COKpALIEHHbIE HOHHBIC YPABHEHUs PEaKIMi.
CBolicTBa KHCIIOT, OCHOBAaHHII M COJiell B CBeTe NPEACTABICHHH 00 DJIEKTPOIUTHYECKOH Jucconuanny. KadecTBEeHHbIE PEaKIMU Ha HOHBL
TTonsiTue o ruposm3e Coei.

Xumuueckuit sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHCTAJUIMYECKHX PEHIETOK HEOPTaHMYEeCKHX BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M aimasa),
CJIOKHBIX BEIIECTB (XJIOpHAA HATPHs), UCCIIEJOBAHHME 3aBHCHMOCTH CKOPOCTH XHMHUYECKOIl PEaKIMU OT BO3ACHCTBUS pPa3IHMIHBIX (AKTOPOB,
HCCIIEI0BAHNE HIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, POLECCA JUCCOLUALINN KHUCIIOT, IEI0UeH 1 CoJIei (BO3MOXKHO HCIOIb30BAHNUE BHCO
MaTepHaoB), IPOBEIECHHUE OIBITOB, MUIIOCTPHPYIOINX IPH3HAKN MPOTEKaHWs pPeaklnil MOHHOro oOMeHa (oOpa3oBaHHE OCajKa, BBIICICHHE
rasa, 00pa3oBaHHE BOJBI), OIBITOB, MILIFOCTPHPYIOIIUX IPUMEPBI OKHCIINTEIEHO-BOCCTAHOBUTEIIBHBIX PeaKInil (TOpeHNe, PEeakuy Pas3IoKeHHus,
COCAMHEHMS), PACIIO3HABAHNUE HEOPTAHUYECKHUX BEIECTB C IIOMOIIBIO KAYECTBCHHBIX PEAKIM Ha HOHbI, PEIICHUE IKCIEPHMEHTAIBHBIX 3a/[a4.

HemeTauibl H UX COeIHHEHUSI

OO1mas XapakTepucTHKa rajgoreHoB. OCOOCHHOCTH CTPOSHHUsSI aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CrpoeHne n dusnueckue
CBOMCTBA MPOCTHIX BELIECTB — AJOreHOB. XMMHYECKUE CBOMCTBA Ha PUMEPE XJIOpa (B3aUMO/ICHCTBHUE C META/UIaMU, HEMETAJIJIAMHU, IEJI0YaMH).
Xnoposogopox. CoisiHast KHCJIOTa, XUMUYECKHE CBOICTBA, OJIydeHNe, IPHMeHeHHe. J[elicTBHe XJIopa U XJIOPOBOAOPO/ia Ha OPraHNU3M YeIOBEKa.
BakHelinme XJIOpHABI H UX HAX0XK/CHHE B IIPUPOJIE.

OO0mias xapakrepuctuka 35eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTeNeHu okucieHus. CTpoeHue u
(m3nUeckne CBOICTBA MPOCTHIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOITHEIE MOJH(HKAIINK KHCIOPOAA U cepbl. XHMMHIECKHE CBOIHCTBA CEePHI.
CepoBozioposi, cTpoeHne, (Gpu3MIecKkue U XHUMHYECKHe CBOWCTBA. OKCHIBI Cephbl KaK IPEACTABHTENN KHUCIOTHBIX OKCHIOB. CepHas KHCIIOTA,
(u3Mdeckne 1 XMMUYECKHE CBOMCTBa (00IIHEe KaK MPEACTaBUTENS Kilacca KUCIIOT U crieliduiecKie). XMMHYECKHEe PEeakinH, JeKallie B OCHOBE
MPOMBIIIUIEHHOTO CII0Cc00a IMONYYeHUs] CepHOIl KHCIOTHL [IpiuMeHenne cepHoll KUCIOoThl. COJM CEpHOI KHCJIOTBHI, KauecTBEHHAs peakiys Ha
cynbdar-non. HaxoxkaeHne cepbl W e€ COEAMHEHUH B NpHpoAe. XHWMUUECKOE 3arpsi3HEHHE OKPYKAIOMIEH CpeIbl COSTMHEHHSIMH CEephl
(KUCTIOTHBIE JOK/IH, 3arpsi3HEHUE BO3AyXa U BOJZOEMOB), CIIOCOOBI €ro MPEeI0TBPAILICHHUSI.

OO6mast xapakTepucTHKa 31eMeHTOB VA-rpymmsl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIEHH OKHCIEHHS. A3OT,
pacmpocTpaHeHHe B IIpHpoJe, GH3HUecKne M XUMUUecKHe cBoiictBa. KpyroBopotr a3ora B mpupoae. AMMHUaK, ero GU3H4eckue U XUMHIECKUe
CBOICTBA, MOIy4YeHHE U puMeHeHue. Colln aMMOHHMS, X (DU3HYECKHe i XUMHYECKHE CBOICTBA, MpHMeHeHHe. KauecTBeHHAs peaKilis Ha HOHBI
aMMOHHMS. A30THast KHCIIOTa, ¢ TMOoJydeHHe, (U3MYECKHEe U XHMHYECKHE CBOWCTBa (0OMIME KaK MNPEACTABUTENs Kiacca KHCIOT |
criennduyeckne). Vcrons3oBanue HUTPATOB H COJISH aMMOHUSI B KA4eCTBE MHHEPAIBHBIX yI0OpeHUH. XUMIUIecKoe 3arpsi3HeHUE OKPYIKalommen
Cpelbl COeANHEHMSIMH a30Ta (KUCIOTHBIC TOXK/IH, 3arps3HEeHne BO3ayXa, MOYBbI U BogoéMoB). Docdop, amtorpornnsie Moaudukanuu Gocdopa,
¢dm3uueckne u xummueckue cpoiictBa. Oxcun docdopa (V) u dochopHas kucmora, GuU3MIECKHE W XHMHUYCCKHE CBOICTBA, MONyYCHHUE.
Hcnone3oBanue GpochaToB B Ka4eCTBE MUHEPAIBHBIX Y0OPEHMUIH.

OOmias xapakrepuctika 31eMeHToB |VA-rpynmbsl. OCOOGHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC CTENEHU OKHCIEHHS. YTIEpo[,
IUTOTPONHBIE MOAU(UKAIMK, pacpoCcTpaHEHHe B INpUpoje, (HU3MYECKHe M XUMHUYECKHe cBoiicTBa. AncopOuwms. KpyroBopor yriepona B
npupoxe. OKCHABI yriiepoja, MX (GU3MUYECKHe M XHMHUYECKHE CBOICTBA, JCHCTBHE HA JKHBBIC OPraHM3MBI, IMONYyYEeHHE U IPHMCHEHUE.
Dkonornyeckue npobiemMbl, CBs3aHHbIE ¢ OkcuaoMm yraepoaa (IV), rumoresa rio0anbHOrO MOTEIUICHUS KIMMAaTta, MApHUKOBBIH S(QeKT.
YronbHas KUCIIOTA U €€ CONM, UX (PU3MIECKHIE U XMMUYECKHUE CBONCTBA, MOTyYCHHE U IpuMeHeHne. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kKapOOHATOB B OBITY, MEIUIINHE, TIPOMBIIUICHHOCTH H CEILCKOM XO3SHCTBE.

IlepBoHauanpHbIC TOHSTHS 00 OPraHMYECKHX BEIICCTBAX KaK O COCAMHCHHSAX yriepoja (MeTaH, 5TaH, STWICH, aleTHICH, STAHOII,
TJIUIEPUH, YKCYCHasi KUCI0Ta). [IpupoiHbIe HCTOYHUKHU YIIIEBOAOPOAOB (Yroib, MPUPOJHBIN Ta3, He(Th), IPOAYKTHI UX HepepadoTku (OeH3MH),
UX pOJNb B OBITY M HPOMBIIUICHHOCTH. [IOHSTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHPaX, OelKax, YIJIeBOJAX — M MX POJH B JKH3HH
yenoBeka. MaTepHuaabHOE eJMHCTBO OPraHNYECKUX U HEOPTaHMYECKUX COCTHHCHUI.

Kpemuwmii, ero ¢Qusnueckne M XMMHUYECKHE CBOMCTBA, MoidyueHHe M npuMeHeHue. CoequHeHUs KpeMHHs B mpupone. OOmume
npencrasieHust 00 okcune kpemuust (IV) m kpemHueBoit kucnore. CHIIMKATEI, HX UCIOJIB30BAHHE B OBITY, B NMPOMBIIIICHHOCTH. BaskHeiimue
CTPOUTENIBHBIC MaTepHalbl: KepaMHKa, CTEKJIO, IEMEHT, OeToH, »kene300eToH. IIpobmembl 0€30mMacHOro0 HCHOIB30BAHUS CTPOUTEIBHBIX
MaTepHaIOB B OBCEAHEBHOI XKHU3HH.

Xumuueckuii Ixcnepumenm:

U3y4eHHE 00pasIoB HEOPTAHUYCCKHUX BEIICCTB, CBOMCTB COJISIHOM KMCIIOTHI, MPOBEACHHE KAYECTBEHHBIX PEAKIMI HA XJIOPUI-HOHBI U
HaOJII0/ICHNE MPU3HAKOB MX HMPOTEKAHHS, ONBITHI, OTPAXKAMOIIMEC (PU3UUCCKUEC U XUMHUYCCKHE CBOIICTBA TAJIONCHOB M UX COCIMHEHUH (BO3MOKHO
HCIIOJIB30BaHNE BUJICOMATEPHAIIOB), O3HAKOMJICHHE C 00pasinamMu XJIOpWJIOB (TaJOreHMIOB), O3HAKOMIGHHME € oOpasmaMu cepbl u e



COCOMHECHHSAMH (BO3MOJKHO HCIONB30BAHHE BHACOMATEPHANOB), HAOMIOAEHHEe Ipolecca OOYINIHBaHMS —caxapa [oA JeifcTBueM
KOHILICHTPUPOBAHHOMN CEPHOMN KUCIIOTBI, H3y4eHHE XUMUUYCCKUX CBOWCTB pa30aBICHHON CEPHOIT KMCIIOTHI, IPOBEACHHE KAaUeCTBEHHOH PEaKIly Ha
cynb(aT-HOH M HAOMIOACHHE NpH3HAKa e MPOTEKaHWs, O3HAKOMICHHEe ¢ (DH3MYECKUMH CBOicTBaMU a30Ta, (ocdopa M HX COSTHHEHHU
(BO3MOXKHO HCIIOIBb30BaHHE BUICOMATEPHANIOB), 0OpasmaMy a30THBIX U (OC(OPHBIX yHOOpEeHHH, MONydeHue, cOOMpaHHe, pacHo3HABaHHE U
U3ydeHHE CBOWCTB aMMMaKa, IPOBEACHUE KAYECTBEHHBIX PEAKLUH Ha MOH aMMOHUsS M (ocdaT-MOH M H3ydYeHHE NPU3HAKOB MX IPOTCKAHMS,
B3aMMOJICHCTBHE KOHLCHTPHPOBAHHOH a30THOH KHCIOTHI C MeAbi0 (BOSMOXKHO HCIIONB30BAaHHE BHIEOMATEPHUANOB), H3y4eHHE Mojerneit
KPUCTAJUTMIECKUX PEeHI€TOK anMasa, rpadura, ¢yuiepeHa, 03HaKOMICHHE ¢ IIPOLECCOM aJcOpOIUH pacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yriaéM M YCTPOWCTBOM IIPOTMBOra3a, IOJyYeHHE, COOMpaHHE, pPaclo3HABaHME M H3y4YCHHE CBOWCTB YIJICKUCIIOrO Trasa, IIPOBEJCHUE
KaueCTBEHHBIX peaKknuil Ha KapOOHAT M CHJIMKAT-HOHBl M H3ydEeHHE IPU3HAKOB MX NPOTEKAHMS, O3HAKOMIECHHE C NPOLYKIUEH CHIIMKAaTHOH
IPOMBIIIICHHOCTH, PELICHNE YKCIIEPIMEHTAIBHBIX 3aa4 10 TeMe «BaxkHelIe HeMeTaIbl U UX COSIUMHCHHD).

MeTalibl H HX COeAMHEHHSI

OOmas XxapaKTepHCTHKa XUMUUECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHMH UX HOJIOKeHUs B [lepuopmueckoil cucteMe XMMHUYECKHX
onemenToB JI. M. MenneneeBa u ctpoeHus: aToMoB. CTpoeHHe MeTaiuioB. MeTammnueckas CBs3b M METAUINUEeCKas KPHCTAIUIMYECKasl PemeTKa.
DIeKTPOXUMUYCCKUH psif HanpsDkeHui MetaiuioB. Dusnyeckne ¥ XUMHYECKHE CBOHcTBAa MeTaiuioB. OOIiue crocoObl MOMyYeHHs METalioB.
[TonsATHE O KOPPO3HM METAaUIOB, OCHOBHBIE CIIOCOOBI 3aIMUTHI MX OT Kopposuu. CIUIaBel (CTasb, UyTyH, AIOPAIIOMHHHUM, OpOH3a) M HX
IPHMCHEHHE B OBITY U IPOMBIIIICHHOCTH.

lenounble MeTamibl: nojoxeHue B Ilepuoguueckoil cucreme xumuueckux sviemenros [I. M. MenjeneeBa, CTpOSHHE UX aTOMOB,
HaxoXJeHne B mpupozpe. duspdeckne M XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamust). OKCHIBI M TUIPOKCHIBI HATPHS U Kayus.
[TprMeHeHNe MIEIOYHBIX METAUIOB U UX COSIMHECHHH.

[IlenouyHO3eMeNbHbIE METAJUIbl MAarHUH W KajbLMii: mnonoxeHue B Ilepuoguueckoil cucreme XuMuueckux snemenros J[. WM.
MenpeneeBa, CTpoeHHE UX aTOMOB, HAXOX/JIEHHE B mpupoae. Pu3nueckne 1 XMMHIECKHEe CBOMCTBA MarHus U Kaibliys. BakHeiimue coeqnHeHns
KabIust (OKCHJ, THIPOKCH, comu). JKECTKOCTH BOIBI M CIIOCOOBI €€ yCTpaHeHHI.

Amomunuii: nonoxenue B [lepronuueckoii cucreme xumudeckux snemeHtoB Jl. M. MenzeneeBa, CTpoeHne aToMa, HaXOXIAECHHE B
npupoe. Pu3nueckre 1 XUMHIECKHEe CBOUCTBA allFOMHHHS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHAA ATIOMUHUSL.

JKeneso: momoxenne B Ilepmommueckoil cucreme XuMH4eckux snemeHToB J[. M. MenneneeBa, cTpoeHHE aToMa, HaXOKACHHE B
npupoje. dusnyeckue u XUMHUYECKUe CBOMCTBa xkeieza. Okcuapl, ruapokceuabl u comau sxenesa (1) m xenesa (11l), ux cocras, cpoiictBa u
HIOJTy9eHHeE.

Xumuueckuit ykcnepumenm:

O3HAKOMJICHHE € 00pa3l[aMH METalIOB M CIUIABOB, MX (DM3MYECKHMH CBOICTBaMM, H3y4EHHE PE3yJbTAaTOB KOPPO3UH METalIOB
(BO3MOXKHO HCIIOJIb30BaHHE BHACOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOIEHCTBHS OKCH/Ia KaJIbIUS X HATPUS C BOIOH (BO3MOYKHO HCIIOJIB30BAHIE
BUJICOMATePHAIIOB), HCCIEAOBAHUE CBOMCTB JKECTKOM BOIBI, IIpoIlecca TOPEHHs JKele3a B KHUCIOpOAE (BO3MOXKHO HCIIOJIB30BaHUE
BH/IEOMATEPUAJIOB), IPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEAKIMil Ha MOHbI: MATHUsl, KAIIbLHs, aFOMUHNS, LMHKA, Kesesa (11) u xenesa (111),
menu (Il), HabmoneHwe W ommcaHWe IPOLECCOB OKPAIIMBAHUS IUIAMEHH HOHAMU HATPUs, Kalus U KalblUs (BO3MOXKHO MCIIOJIB30BaHUE
BHUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOUCTB IMAPOKCHU/IA AIFOMHHHS M THAPOKCH/IA LIMHKA, PEIICHUE dKCIIEPIMEHTAIBHBIX 3a/1ad [0
Teme «BakHelIne MeTauibl U UX COSANHEHUS.

XHMHS ¥ OKpY:KaIoLIas cpea

BemecTBa 1 MaTepHansl B IOBCEAHEBHOM JKM3HM YeJIOBeKa. be3omacHoe MCIONb30BaHME BEIIECTB M XHMHYECKHX PEaKkiuil B OBITY.
IlepBast OMOILb IIPU XUMHYECKHUX 0JKOTAaX U OTPABJICHHSX.

XUMHYECKOe 3arpsi3HeHHE OKpYKalomlel cpexs! (peienbHas JOIMycTHMas KOHIeHTpanus Bemects, gamree — II/IK). Poxs xumun B
PEILICHNH SKOJIOTHIECKHX IIPOOIIEM.

Xumuueckuit ykcnepumenm:

n3ydeHre o0pa3oB MaTepUaIoB (CTEKIIO, CIUIABBI METAIUIOB, IOJIUMEPHbIE MaTepHAIbI).

Mesicnpeomemmuboie céasu

Peanuzanus MEXNPEAMETHBIX CBs3eil NpM M3ydEHMM XUMHM B 9 KJAcce OCYIIECTBISIETCS 4epe3 HCIONIb30BaHME Kak OOIIUX
€CTECTBEHHO-HAYIHBIX ITOHSITHH, TAK M IIOHSATHH, SIBIIIOIIIXCS. CHCTEMHBIMHA JUIS OT/IEIBHBIX IIPEIMETOB eCTECTBEHHO-HAYIHOTO IUKJIA.

OO1ye ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYIHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3, KIacCH(HUKAINS, TePHOJHIHOCTD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJICTIMPOBAHIE, H3MEPEHHE, MOJIEIb, SIBJICHHE, TTAPHUKOBBIHA 3((EKT, TEXHOIOTUsI, MATCPHAIIBI.

®duspka: MaTepus, aToM, 3JIEKTPOH, NIPOTOH, HEHTPOH, HOH, HYKIIH, H30TOIbI, PaJAHOaKTHBHOCTb, MOJIEKYJIA, IEKTPUUCCKUN 3apsi,
MPOBOJHUKH, MOJYIIPOBOJHUKY, IMIJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TelO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCcTBa, Ia3, PacTBOp,
PaCTBOPUMOCTD, KPUCTAUIMYECKas PEIIETKA, CIUIaBBI, (U3MUECKHUE BEIHMYMHBI, CAMHHUIBI H3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, ILIAHETHI,
3BE37161, COIHIIE.

buonorus: ¢porocuntes, Apixanue, brocdepa, IKoCHCTEMA, MIHEPAIBHEIE YI00PEHNUS, MUKPOJIEMEHTHI, MAaKPOJIEMEHTHI, TUTATEIbHBIE
BEIIIECTBA.

T'eorpacdms: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIC TOPOIbI, HOJIE3HbIC HCKONAeMbIE, TOILUTHBO, BOIHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSA INPOI'PAMMBI IO XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIC PE3yNIbTaThl OCBOCHMS IPOIPAMMbI OCHOBHOTIO 00IIEro 00pa30BaHMs JOCTHIAIOTCS B X0Ji¢ 00y4EHUs] XMMUM B €IMHCTBE
y4eOHOIl ¥ BOCIIUTATEIbHOH JCATEIbHOCTH B COOTBETCTBHU C TPAAUIIMOHHBIMU POCCHICKUMH COLHOKYIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMH, HPHHATBIMA B OOIIECTBE IpaBMIAMH U HOPMaMHU IOBEAEHHS U CIIOCOOCTBYIOT IIPOIECCaM CAMOIIO3HAHUS, CAMOPA3BHTHS U
couuaIu3aum 00y4aroIuxcs.

JIM4HOCTHBIE Pe3yIbTAaThl OTPAXKAIOT TOTOBHOCTH O0YJAIONIMXCSI PYKOBOACTBOBATCSL CUCTEMOI! TO3UTUBHBIX [IEHHOCTHBIX OpHEHTaIlH
U PacLIMPEHHUE OIbITA ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTpHOTHYECKOIr0 BOCIIHTAHMS:

[EHHOCTHOTO OTHOIICHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAydYHOMY HACICAUIO, ITOHHMAHUS 3HAYCHUS
XUMHYECKOH HAayKd B JKH3HH COBPEMEHHOIO OOLIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOH HH(pOpMAIMEeld O MepelOBBIX TOCTIKCHUSX U
OTKPBITHSIX MUPOBOM U OTEUECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOICTBE MUpa 1 00IIECTBA;

2) rPasKIAHCKOr0 BOCITMTAHMS:

IPEJCTABICHUS O COLUANBHBIX HOPMAX M MPABMIAX MEXIMYHOCTHBIX OTHOLIEHHH B KOJUICKTHBE, KOMMYHUKATHBHOH KOMIIETEHTHOCTH
B OOLIECTBEHHO MOJIE3HOM, YueOHOUCCIIeI0BATEIbCKOM, TBOPUECKON M IPYTUX BHIAX JACATEIHHOCTH, FTOTOBHOCTH K Pa3HOOOPa3HOH COBMECTHOM
JIeATEILHOCTH TIPU BBIIOIHEHUH y4eOHBIX, II03HABATENIbHEIX 3a/1a4, BEIIOJIHEHUH XUMUYECKUX JKCHEPUMEHTOB, CO3aHUH YUSOHBIX IIPOEKTOB,
CTpeMJICHHsI K B3aHMOIIOHHMMAHUIO M B3aMMOIIOMOIIH B IIPOLECCE JTOH Y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OLEGHHBATh CBOE MOBEICHHE U
HOCTYNKH CBOUX TOBAPHUILEH C O3ULUK HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHMS M1OCIIEICTBUI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHpPOBO33pPEHUECKIE IPEACTABICHHS O BEIIECTBE U XUMHIECKOH PEaKI[HU, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTABJIAIOLINE OCHOBY JUIS IIOHHMAHHs CYIIHOCTH HAay4HOH KapTHHBI MHpPA, IPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS
IIPUPOJIBI, B3AUMOCBS3SIX YeJIOBEKA ¢ IPUPOIHOM CPenoi, O PO XUMUH B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[I03HABaTeIbHBIE MOTHBBI, HAIIPABJICHHbIE HA [OJYy4YEHHE HOBBIX 3HAHMII 110 XMMHH, HEOOXOAMMBIE I OOBSICHEHUs! HAOIIONaeMbIX
MPOLIECCOB W SIBJICHUI, MO3HABATENBHOM, HH(POPMAIIMOHHON U YUTATENIbCKON KYNIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBLHOH paboThI ¢
y4eOHBIMU TEKCTAMH, CIIPAaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHHYECKHMH CPEACTBAMU HH(OPMAIOHHBIX TEXHOJIOTHIA;

HHTepeC K OOYYEHHIO U IIO3HAHWIO, JIIOOO3HATEIBbHOCTb, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BAaHHIO, IIPOEKTHOH H
HCCIIEZI0BATENILCKOM AEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTU U YPOBHS 00y4YEHUs B JaJIbHEHILIEM;

4) popmupoBaHuUs KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO, YCTAaHOBKM Ha 370POBBIH 00pa3 JKM3HM, OCO3HAHUE
MOCJIC/ICTBUI M HENpPUSTUE BPEIHBIX NPUBBIYEK (YHOTPEOJICHUS ajKOrojsl, HapKOTHKOB, KypPEHUs), HEOOXOAMMOCTH COOJIOACHHS MpPaBHI
0€30I1aCHOCTH IIPpU 0OPAIIEHNH C XUMHYECKHMH BEIIECTBAMH B OBITY U peaIbHOMH )KU3HY;

5) Tpy/10BOTr0 BOCIIMTAHMSI:

HHTEpEeC K IPAKTUYECKOMY H3y4EHHIO mpodeccHil M Tpyaa pasinyHOro poja, yBaXKCHHE K TPYAy M pe3ylbTaTaM TpPYAOBOH
JIeATEILHOCTH, B TOM 4YHCIIE Ha OCHOBE NPUMEHEHHUS NPEIAMETHBIX 3HAHWH [0 XHMHH, OCO3HAHHBIH BHIOOp MHIANBHIYAIBLHOWH TPaeKTOPHH
IPOIOJDKEHHsT 00pa30BaHMs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIIeITHON
npoheCCHOHANTBHON IEATENFHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aIalITUPOBATHCS B IPO(ECCHOHATBHOM Cpefie;

6) 7K0JI0rHYeCKOro BOCIUTAHUS:

JKOJIOTHYECKH LeJIecO00pa3Hoe OTHOIICHWE K NPUPOJAe KaK MCTOYHHWKY JKH3HM HA 3eMile, OCHOBE €€ CyIIEeCTBOBAHMS, ITOHHMaHHE
LICHHOCTH 3/I0POBOr0O U 0e301macHOro obpasa H3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DM3HYECKOMY U NCHXMYECKOMY 3/10POBBIO,
OCO3HAHHE IIEHHOCTH COOJIOAEHNUS NPABHII O€30IIaCHOI0 ITOBEJICHNS IIPH PaboTe ¢ BEIIECTBAMH, a TAKXKE B CHTYalUsX, YIPOJKAIOMINX 310POBEIO
W YKU3HH JIIOJIEH;

CIIOCOOHOCTH NMPUMEHATH 3HAHMS, MOTydaeMble IPH U3YUSHHM XHUMHUM, UL peleHHs 3a[ad, CBA3aHHBIX C OKpY)Karolleidl MpUpoaHOH
CpPEJIOH, JUTS TOBBIICHNUSI YPOBHSI 9KOJIOTUYECKON KYJIBTYpPBI, OCO3HAHUS ITI00ATEHOTO XapaKkTepa SKOJIOTHIECKHX HPOOIeM U IyTeil HX pereHus
MOCPEJICTBOM METOJI0B XHUMHUH, JKOJOTMYECKOrO0 MBIIUICHMS,, YMEHHS PYKOBOJCTBOBATHCS WM B I103HABATENBHOH, KOMMYHHUKATHBHOH U
COLMAIBHON MPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMEeTHBIX Pe3yJIbTaTOB BBLIEISIOT 3HAUYMMBIE U1 (JOPMHUPOBAHHST MHPOBO33PEHHS OOIICHAYIHBIE TIOHATHUS (3aKOH,
TeopHsi, IPUHINI, TUNOTe3a, (akT, CHCTeMa, TPOLECC, YKCIEPUMEHT U JPYroe.), KOTOpble HCHONIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUeOHBIX
mpeaMeTaX W IO3BOJLSIIOT Ha OCHOBE 3HAHHN M3 JTHX INPEIMETOB (OPMHPOBATH NPEJCTAaBICHHE O IIEJIOCTHOH HAaydyHOW KapTHHE MHpa, H
YHUBEpcaJbHble YdueOHBle IeifcTBHS (TI03HABaTeNbHBIC, KOMMYHHKATHBHBIE, PETYIATHBHBIE), KOTOpPBIE OOecrednBaoT (HOpMHpOBaHUE
TOTOBHOCTH K CAMOCTOSATEIbHOMY IIAHUPOBAHHUIO H OCYHIECTBICHHIO YUeOHOH NesSTeIbHOCTH.

Ilo3naBaTeabHbIE YHHBepPCcATbHBIE yieOHbIE AelCTBHS

ba3oBble Jlornyeckue JeiicTBHsI:

YMEHHsI HCTIONB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS IPH OCBOCHUH 3HAHHI: PACKPBIBATH CMBICI XUMUUECKHX MOHATHI (BBIACIATH
UX XapaKTepHbIe IPU3HAKH, YCTaHABINBATh B3aUMOCBSI3b C APYTUMHU MOHITHAMM), HCIIOIb30BaTh MOHSITHS U1 OOBSICHEHHS OTJCNBHBIX (haKTOB H
SIBJICHUI{, BBIOMPATh OCHOBAHMSI M KPUTEPHH ISl KIACCH(DUKAIMK XHUMHISCKAX BEHIECTB M XMMHYECKHX PEaKIHi, yCTaHABINBATh MPHINHHO-
CIIC[ICTBEHHBIC CBSA3H MEXKIY OOBEKTAMH M3y4eHUs, CTPOUTH JOTHUECKHE PAcCyKIeHHsA (MHAYKTUBHbIC, JeAyKTUBHBIC, [I0 QHAJIOTUH), [ENaTh
BBIBOZIBI M 3aKITIOUEHNS;

YMEHHE ITPHMEHATh B TIpolecce II03HAHWs MOHATHS (TPeIMETHBIe M MeTalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
UCIIONB3YeMble B XUMHUHM, NIPEOOPa30BBIBATH INMHPOKO NPUMEHSEMBbIC B XHUMHH MOJCTbHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CHMBOI
JJIEMEHTa), XUMH4ecKas (opMyna M ypaBHEHHE XHUMHUYECKOH DPEaKIMU — MPU PEIICHHM ydeOHO-TIO3HABATENBHBIX 3aJad, C y4E€TOM OTHX
MOJICTIBHBIX TPE/ICTABICHUI BBLIBIATH W XapaKTepPHU30BaTh CYIIECTBEHHBIC NPH3HAKM H3yYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKHX PEaKIUi, BBIABIATL OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBA3M U IMPOTHBOPEUHS B M3YYaeMbIX IPOLECCAX U
SIBJICHUSIX.

ba3oBble Heclle10BaTeIbCKHE e CTBHSA:

YMEHHE HCTIONb30BaTh MOCTaBICHHBIC BOIPOCH B Ka4eCTBE HHCTPYMEHTA MO3HAHHSA, a TAKKe B KaueCTBE OCHOBHI ISl (JOPMHUPOBAHUS
THIOTE3BI IO IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHUI;

pHOOpETeHHE ONBITA 110 IUIAHMPOBAHNIO, OPraHNU3ALMN W IIPOBEICHUIO YICHHUECKHX IKCIEPUMEHTOB, YMEHUE HAOII0OAaTh 32 XOI0M
Iporecca, caMOCTOATENbHO IPOTHO3UPOBATh €ro pe3ynbTaT, (OPMyIHPOBATh OOOOIICHUS M BHIBOIBI IO PE3yIbTaTaM IPOBEACHHOTO OIBITA,
UCCIIEZIOBAHUS, COCTABIISIT OTUET O TMPOJICNIAaHHON paboTe.

Pa6ora ¢ nundopmauueii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh U HHTEPHIPETHPOBATH MHGOPMAINIO PA3IUYHBIX BUAOB U (OPM NPEACTABICHUS, MOTYyIaeMyIo M3
Pa3HBIX HCTOYHUKOB (HAay4YHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOIO COIACPIKAHMS, CIPABOUHBIC MOCOOMSA, pecypchl MHTepHeTa), KPUTHIECKU
OLICHMBATh NIPOTHBOPEYMBYIO H HEJIOCTOBEPHYIO HH(OPMALIHIO;



YMEHHE MPUMEHATH PA3INIHbIe METOABL U 3aIIPOCHI IIPH IIOUCKE U 0TOOpe HH(OPMAIUH U COOTBETCTBYIOIINX AAHHBIX, HEOOXOIUMBIX
JUIsL BBITIONIHEHUS y4eOHBIX M MO3HABATEIIBHBIX 3aJ1a4 ONPEJICIEHHOTO THIIA, PHOOPETEHHE OIbITa B 00JIACTH MCHOIb30BaHUSA HH(OPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJICHHE KyIbTypOi aKTHUBHOTO HCIIOJIB30BAHMS PA3IMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOATENLHO BEIOHPATh
ONTUMaNIBHYI0 (HOPMY NPEACTaBICHUS MH(OOPMALMU ¥ HIUTIOCTPUPOBATH pEHIaeMble 33a4aull HECTOKHBIMH CXEMaMH, JHarpaMMaMH, APYTHMA
(opmamu rpaduKH 1 KX KOMOHHALHAMHU;

YMEHHE HCIONB30BaTh M aHAIM3UPOBATH B IIpolecce y4eOHOH M MCCIeNOBaTeNbCKOH AEATeIbHOCTH HH(OPMALHUIO O BIHSHHU
IIPOMBILIJIEHHOCTH, CEJIbCKOT0O X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOILEH IPHUPOAHON CPEbI.

KoMMyHuKaTHBHBIC yHHBepCcalbHbIe YueOHbIe JelicTBHA:

YMEHUS 3aJaBaTb BONPOCH (B XoAe Aauajora M (WIM) AUCKYCCHH) IO CYIIECTBY OOCYXKITaeMOH TeMbl, (OpMyIHpOBAThH CBOU
HPEUIOKCHISI OTHOCHTENIBHO BBIIOIHEHNS IIPEIOKEHHOIT 3a1auH;

YMEHHs TNpPEACTABIIATh IOJMYYEHHbIE PE3yIbTaThl II03HABATENBHONM JEATENBHOCTH B YCTHBIX M IHCHMEHHBIX TEKCTaX; JeJaTh
IPE3EHTAlHI0 PEe3yJIbTAaTOB BBIIOIHCHUS XUMHYECKOrO OSKCIepHMEHTa (1abOpaTOPHOTO OMBITA, JTa00PaTOPHOI pabOTHI IO HCCIICIOBAHHIO
CBOICTB BEIECTB, YUCOHOTO IPOCKTA);

yYMEHHs y4eOHOro COTPYAHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOH II03HABATENBHOW M MCCIENOBATEIbCKON JEATEILHOCTH IIPU
PEIICHNH BO3HUKAIOIHX IIPOOJIeM Ha OCHOBE y4&Ta OOIIMX MHTEPECOB H COTTIACOBAHMS MO3HLHN (0OCYKICHUs, OOMEH MHEHUSIMH, «MO3TOBEIC
IITYPMBD), KOOPAUHAIUS COBMECTHBIX JEHCTBHIA, ONpeeNIeHIe KPUTEPHUEB 110 OLIEHKE KaueCTBa BHIIOIHEHHOM paOoTEl U Apyrue).

Pery1siTuBHBbIe yHHBepCaIbHbIe YUeOHbIe JeiicTBHA:

YMEHHE CaMOCTOSITENIBHO OIpENeNATh LEeMH NeATeNbHOCTH, IUIAHHPOBATH, OCYLIECTBIIITh, KOHTPOJIHPOBATE U IIPHU HEOOXOJHMOCTH
KOPPEKTHPOBATh CBOIO JEATENBHOCTh, BBHIOMpAaTH Hambosee dS(P(EKTUBHBIC CIOCOOBI pEIICHUs YYeOHBIX M IIO3HABATENBHBIX 3a]ad,
CaMOCTOSITEIILHO COCTaBJIATh WIIM KOPPEKTHPOBATh IPEI0KEHHBIN alrOpuT™M AeHCTBUI NPH BBIIOJHEHUM 3alaHHI ¢ y4ETOM IOIyUeHHs HOBBIX
3HaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIUSIX, OIEHUBATH COOTBETCTBUE ITOIYYCHHOIO PE3y/bTaTa 3asBICHHOH IIENH, YMEHHUE
UCIIONB30BATh U AHAIM3UPOBATh KOHTEKCTHI, IIPeIaracMble B yCIOBHHU 3aTaHMUIL.

MNPEJMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX Pe3yJIbTaTOB II0 OCBOCHHUIO O0S3aTELHOTO COZIEpIKaHWs, YCTAHOBJICHHOIO JaHHOH (enepanbHON paboueit
IPOrPaMMOHi, BBIIENSIOT: OCBOGHHBIE OOYYarOIIMMHCS Hay4HBIC 3HAHUS, YMEHHS W CIIOCOOBI NefcTBHil, crenuduyueckue U IpeAMETHOMH
obnacTu «XHMH», BUABI AEATEIbHOCTH IO MOIYYEHHIO HOBOTO 3HAHMUS, €0 MHTEPIpPEeTaluH, IPeo0pa30BaHUIO U IPUMEHEHUIO B Pa3IHYHBIX
Y4eOHBIX M HOBBIX CHTYaIHsX.

K komnmy obydenus B 8 kiacce npeMeTHEIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh COOPMHPOBAHHOCTE Y 00YJAIONIHXCS
YMEHH:

. PACKpBIBATh CMBICI OCHOBHBIX XHMHYECKHMX MOHATHH: aTOM, MOJEKYJa, XMMHYECKHH DJIE€MEeHT, IPOCTOE BEIIECTBO, CIIOXKHOE

BEILIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJHAsS), BAJEHTHOCTb, OTHOCHTENIbHAS aTOMHAs H MOJIEKYSIpHAs Macca, KOJIUYeCTBO
BEIIeCTBA, MOJIb, MOJISIDHAsI Macca, MaccoBasl OIS XUMUYECKOTO JJIEMEHTA B COCAMHEHUH, MOJSIPHBIH 00BEM, OKCHJ, KHCIIOTA,
OCHOBaHHE, COJb, IEKTPOOTPHIATEIFHOCTD, CTEIEHb OKHCJICHHS, XUMUYECKas PEeaKIus, KIacCHQHUKAUUs pPEeaKuil: peakiuu
COCMHEHMs, PEAKIMU Da3JIOKEHUs, PEeaKLUUM 3aMEIleHHs, Peakiuu oOMeHa, 2K30- M DHIOTepPMUYECKHE PEaKIUH, TEeILIOBOI
a¢dexT peakuuu, SIPO aToMa, MIEKTPOHHBIN CIOW aToMa, aTOMHAs OpOUTalb, paIlyCc aToMa, XMMHYECKasl CBS3b, IOJSIPHAs U
HENOJISIpHAsi KOBAJEHTHAs CBs3b, HOHHASI CBs3b, MOH, KAaTHOH, AaHHOH, PacTBOpP, MaccoBas IO BemecTBa (IIPOLICHTHAs
KOHLICHTpAIIMS) B paCTBOPE;

. MJLIIOCTPHPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX INOHSATHH M INPUMEHSATh JTU IOHSTHA IIPU ONHCAHUM BEILECTB M HX
NIPEBPALLCHUI;

. HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JUISL COCTaBJICHHUs (DOPMyYIT BEIIECTB U YPaBHEHUH XUMHYECKUX PeaKIHii;

. OIIpeNeNATh BAJEHTHOCTH AaTOMOB OJJIEMEHTOB B OHHApHBIX COCAMHEHUSX, CTEHECHb OKHCICHUS DJIEMEHTOB B OWHApPHBIX
COCMHEHMAX, MPHHAJIEKHOCTh BEHIECTB K OMNpEAeNEHHOMY KIAaccy coeAMHeHuil mo ¢dopMynaaMm, BHI XUMHYECKOH CBA3H
(KOBaJIeHTHAs U HOHHAs) B HEOPTAaHUUECKHX COCINHEHHUSX;

. packpsiBaTh cMbica Ilepuoauueckoro 3axona JI. Y. MenneneeBa: 1eMOHCTpUPOBATh MOHUMAHUE MEPUOIUUECKON 3aBUCHUMOCTH
CBOIMCTB XMMHYECKHX JJIEMEHTOB OT HX MONoXeHus B IlepHomudeckoll cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
TOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO yYEHHsI, 3aK0Ha ABOTaipo;

. OIIMCHIBATH M XapaKTepH30BaTh TaOIMUHYIo (opMmy Ileprmommdeckoil CHCTEMBI XHMHYECKHX OJIEMEHTOB: Pa3jMdaTh ITOHSITUS
«rIaBHas moArpymna (A-rpymma)y u «obounas noarpymnma (b-rpymmna)», Majble u 00JIbIINe TePHO/IBI, COOTHOCHTH 0003HAUCHHS,
KoTOopble uMmetoTcs B Tabmuue «[lepmoanyeckas cucrema xumuueckux osinementoB JI. M. MenaeneeBa» ¢ 4YHCIOBBIMH
XapaKTepPUCTHKAaMH CTPOCHHSI aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB U 3apsif siipa, 00IIee YHCIIO IEKTPOHOB H paclpeieeHne
HX TI0 DJIEKTPOHHBIM CIIOSIM);

. KJIACCU(UIMPOBATE XUMHYCCKHE DJIEMEHTHI, HEOPraHMYEeCKHE BEIIeCTBA, XHMHYECKHE peakimyu (10 YHCIy U COCTaBy
YUacTBYIOIINX B PEAKINH BEIIECTB, 110 TEIIOBOMY d(P(EKTy);

. XapaKTepU30BaTh (OMHCHIBATE) OOIIIE XMMIYECKIE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, IIOJTBEPIKAAs ONMCAHNE TTPUMEpaMH
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XHMHIECKUX PEAKIINi;

. TPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KAay€CTBEHHOIO COCTABAa, BO3MOXKHOCTU IIPOTEKAHMS XMMHUYECKHX
IPEBpPAICHUN B Pa3IMYHBIX YCIOBHAX;

. BBIYHCILITH OTHOCHTEIIBHYIO MOJEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJNIO XMMHUYECKOT0 dJIEMEHTa 110 (opMyIie
COEMHEHHMsI, MACCOBYIO JIOJNIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO yPABHEHHUIO XUMUUECKON PEaKIUN;

. NIPUMEHSTE OCHOBHBIE OINEPAIIMH MBICIHTEILHON JESTEIBHOCTH — aHallM3 U CHUHTE3, CPaBHEHHE, 000O0IIeHHe, CHCTeMaTH3alHIo,
KTacCU(UKALMIO, BBIIBICHUE IPUYMHHO-CICICTBEHHBIX CBSI3eH — A M3YYCHUs] CBOWCTB BEIIECTB M XMMHYECKUX PEaKIHii,
€CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHMS — HAOIIOCHNE, H3MEPEHNE, MOACIUPOBAHIE, YKCIIEPUMEHT (pealbHbIil H MBICICHHBIH);

. CIIe0BaTh MPaBHIAM IOJIB30BAHMSA XHMHUYECKOI MOCYI0il U 1a00paTOpHBIM 00OpYZOBAaHHEM, a TaKkXKe MPaBHIaM OOpamIeHHs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKLIHMSIMH II0 BBIIOJHEHUIO JIA0OPATOPHBIX XHMHYECKHX OIBITOB IO MOJNYYCHUIO U
COOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOXOPOJA M KHCIOPOJa), IPHIOTOBICHHIO PACTBOPOB C ONpPEAENEHHON MacCOBOH moieit
PAacTBOPEHHOTO BEIIECTBA, IIAHUPOBATh U MPOBOAUTH XUMUUYECKHE JKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IEIOUYEH U
KHCJIOT C TIOMOIIBIO HHIMKATOPOB (JTaKMyC, (heHON(TANCHH, METUIIOPAHXK U IPYTHE).

K koHIly o0ydenus B 9 kiiacce mpeMeTHBIC pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXkaTh CHOPMHPOBAHHOCTD Y 00YJAIOIIHXCS

YMEHHU:

. PAacKpbIBATh CMBICII OCHOBHBIX XMMHYECKUX MOHATHH: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, IPOCTOE
BEIIIECTBO, CIOJKHOE BELIECTBO, BAJIEHTHOCTD, YIEKTPOOTPUIIATEILHOCTD, CTEIICHb OKHCIICHUS, XUMUUECKasl PEaKIIUsl, XUMUIECKast
CBSI3b, TEIUIOBOH A(P(EKT peakiyu, MOIb, MOJSIPHBI 00BEM, PAcTBOP, IJIEKTPOJIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHUCCKAs!
JIMCCOLMAINS, PEAaKIMd HOHHOrO OOMEHa, KaTalM3aTop, XUMHYECKOe DPaBHOBECHE, OOpaTHMbIC M HEOOpaTUMBIC PEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKIUH, OKUCIUTENIb, BOCCTAHOBHTENb, OKHCICHHE M BOCCTAHOBIICHHE, AJIOTPOIMI,



aM(OTEepPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAS, MOHHAs, METAJUIMYECKash), KPUCTAUINYECKash PElIETKa, KOPPO3Us METAILIOB,
CILIaBBI, CKOPOCTh XUMHYECKOI PeaKIUy, MPEAeIbHO fomycTuMas KonuenTpauus 11K Bemectsa;

WILTIOCTPHPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHYECKHX INOHATHH W NPUMEHATh 3TH INOHATUS INIPH ONHCAHMH BEIICCTB M MX
IIpEeBpALCHUI;

HCIOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JUIS COCTaBJICHHUs (POPMyIT BEIIECTB U YPABHEHUI XUMHYECKUX PeaKLii;

OIIPEeNENATh BaJICHTHOCTb M CTEIEHb OKHCICHHS XMMHYECKUX JJICMEHTOB B COSAMHEHMSIX PAa3IMYHOIO COCTaBa, IPHUHAICKHOCTD
BEIIECTB K ONPEACIEHHOMY KJIACCY COSAMHEHHUH 110 popMyJiaM, BUJL XUMUYECKOH CBsA3H (KOBaJICHTHAs, HOHHAs, METAJLIMYECKast) B
HEOPraHMYeCKHX COCAMHEHMSX, 3apsj HOHA MO0 XUMHYECKOi (opMyrie, XapakTep cpeiibl B BOJIHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHEHHH, TUII KPUCTAIMIECKON PEIIETKH KOHKPETHOTO BEIIeCTBa;

packpbiBath cMbichn Ilepuopmueckoro 3axona JI. WM. MenneneeBa M JeMOHCTPHPOBATH €ro IMOHMMAHHE: OIMCHIBATE U
XapaKTepu30BaTh TaOIMuHylo (opMmy Ileproaudeckoil CHCTEMBI XHMHUYECKHX JJICMEHTOB: pa3iH4aTh IIOHATHS «TJIABHAS
noarpynna (A-rpynmna)» u «iodounas noarpynna (b-rpynmna)», masbie 1 60JIbIINE EPHO/IbI, COOTHOCUTH 0003HAUEHUS, KOTOpbIE
UMEIOTCS B NEPHOANYECKON TaONMIe, ¢ YHCIOBBIMU XapaKTEPHCTUKAMH CTPOCHHUS aTOMOB XHMHUYCCKHX DJIEMEHTOB (COCTaB U
3apsap sgpa, oOlee YHUCIO HIEKTPOHOB M pacHpeleleHnue MX MO JJIEKTPOHHBIM CIOSM), OOBSCHATH OOLINE 3aKOHOMEPHOCTH B
U3MCHEHUH CBOMCTB 3JIEMCHTOB M MX COCAMHCHMII B Mpe/eaxX MajblX IEPHOAOB M IVIABHBIX MOATPYII C YY4ETOM CTPOCHHUS UX
aTOMOB,

KJIacCU(UIMPOBATh XMMHUYECCKHE 3IIEMEHTHI, HEOPraHMYeCKHE BCIIECTBA, XMMHMYECKHE peakuuu (10 YHCIy M COCTaBy
YUYaCTBYIOIIHUX B PEAKIIUH BEIIECTB, 110 TEIIOBOMY (P (EKTy, 10 H3MEHEHHIO CTeHEeHeH OKUCICHHSI XUMUIECKUX JJIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOILIME M CHEU(PUUECKUE XMMUYECKUE CBOWCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOITBEPIKAAs
OITICaHNe IPUMEPaMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX XUMUUSCKUX PEaKIIi;

COCTABIIITh YPABHEHHs DJICKTPOIUTHYECKOIl JUCCOLMALMKE KHCIIOT, IUEJIOYel M COJCH, MOJNHBIC M COKPAIIEHHBIC YpPAaBHEHUs
peaknuii HOHHOTO OOMEHa, ypaBHEHMsS PeakiHi, IOJTBEpIKAAIOMNX CYLIIECTBOBAHHE TCHETHUYECKOH CBSA3H MEKTY BEIECTBAMU
PA3IHYHBIX KJIACCOB;

PaCKpBIBATH CYIIHOCTh OKHCJIMTEILHO-BOCCTAHOBHTEIBHBIX PEAKIMH IIOCPEICTBOM COCTABJICHHS JJICKTPOHHOrO OajlaHca ITHX
peaKLuii;

IPOTHO3HPOBATH CBOICTBA BEIIECTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH IIPOTEKAaHHs XMMHYSCKUX IPEBpAILICHHIl B
PA3IHYHBIX YCIOBHSX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO XHMHUYECKOr0 dJIeMeHTa 110 (opMyIie
COCIMHEHMS, MACCOBYIO JIONIIO BEIECTBA B PACTBOPE, IPOBOJUTH PACUYETHI O yPaBHEHUIO XMMUUYECKON PEaKInm;

cOOMIONaTh TpaBHiIa IIOJIb30BAHMSI XUMHUYECKOU ITOCYZOH M J1a0OpaTOpHBIM OOOpYIOBaHHEM, a TakyKe IPaBHiIa OOpaIeHHs C
BCIIECTBAMH B COOTBETCTBMH C MHCTPYKLMSMH 110 BBINOJHCHHIO Ja0OPaTOPHBIX XUMHYECKHX OIBITOB IO IIOIYy4YCHHIO U
coOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIIEKHCIIOro rasa);

HPOBOJUTH PEAKLHH, HMOITBEPXKIAIOIINE KAYCCTBCHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM ITYyTEM XJIOPUJI-,
Opomuz-, Hoaun-, kKapOboHat-, Gpocdar-, CHIMKAT-, CyIb(aT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUSI U HOHBI H3y4YE€HHBIX METAJUIOB,
IPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUECKHX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAlUy MBICIUTEIBHON JESITeILHOCTH — aHAlIW3 M CHHTE3, CpaBHEHHE, 0000MIEHHe, CHCTEMaTH3aLHIo,
BBISIBJICHHE NPHYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS U3YYEHHs CBOICTB BELIECTB M XMMHYECKUX PEAKLHH, eCTeCTBEHHO-HAYUHbIS
METO/IbI TO3HAHUS — HAOJIOJICHUE, M3MEPEHUE, MOJICTUPOBAHUE, SIKCIIEPUMEHT (PEAJIbHBIA U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne KoanuecTBo yacoB DiieKTpoHHBIE (1N(POBHIE)
HaumenoBaHue pa3ie/10B H TeM IPOrPAMMBbI

n/n Bcero o0pa3oBaTeJibHbIe pecypchl

KoHTpoibHbIe padoThl

IpakTnyeckue padoTsl

Pa3zzea 1. [leppoHayajibHble XHMHYeCKHE MOHATHS

11 Xumust — Ba)kHasi 00J1aCTh €CTECTBO3HAHMS U 5 2 Bubimoreka [TOK
’ MPAKTHYECKON JICSITEIbHOCTH YEJIOBEeKa https://m.edsoo.ru/7f41837c
Bubimoreka [TOK
1.2 BemectBa 1 xuMuueckne peakuuu 15 1 hitps://m.eds00.ru/7f41837¢
Wroro o paszzueny 20
Pa3zjen 2. BaxkHeiime npeacTaBuTe M HEOPraHUYECKUX BelleCTB
Bubimoreka [IOK
2.1 Bosayx. Kucnopoz. Ilonsitie 06 okcuaax 6 https://m.edso0.ru/7f41837¢
Bubimoreka [IOK
2.2 Bonopoa.ITonsitie 0 KMCIOTaX U COISIX 8 1 hitps://m.eds00.ru/7f41837¢
Bubmmoreka [IOK
2.3 Bopa. PactBopsr. [TonsTHe 00 OCHOBaHHSX 5 1 1 hitps://m.eds00.ru/7f41837¢
. bubmorexa LIOK
2.4 OCHOBHBIE KJIACChI HEOPTAaHUYECKHUX COCTMHEHUI 11 1 1 hitps://m.eds00.ru/7f41837¢
HWroro no paznery 30

Paznen 3. Ilepuoanyeckuii 3axoH u Ilepnoauyeckas cucTeMa XHMUYECKHX 1eMeHTOB 1.

N. Mengeneepa. CTpoeHue a

TOMOB. XHMHYeCKas CBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE peakuuun

Tlepuonnueckuii 3axon u Ilepuoauueckas cucrema

Bubmmoreka [JOK
3.1 xuMHu4deckux daeMeHToB . M. Menpeneena. 7 https://m.eds00.ru/7f41837¢
Crpoenne atoma
32 Xumuaeckas cBsi3b. OKUCIATETBHO- 8 1 Bubimoreka ITOK
) BOCCTAHOBHTENbHBIC PEAKIHH https://m.edsoo.ru/7f41837¢c
Bubimoreka ITOK
Hroro no paszeny » https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5
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9 KJIACC

KosmyecTBo yacoB

Ne HaumeHnoBaHue pa3iesioB 1 TeM JuekTpoHHbIe (1HPPOBHIE)
n/n NMPOrpaMMmbl Bcero Konrpoabuere TpaxTiieckie oGpa3oBaTe/ibHbIE PeCypChl
pa6oTsI pa6oTsI
Pa3zzen 1. BeuecTBo M XUMHYeCKHe peakuu
11 TloBTOpeHue n yriayonenue 3HaHMIT 5 1 Bubmmotexa LIOK
’ OCHOBHBIX pa3JielioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bubmmorexa I[JOK
) peakumit https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECCKAS TUCCOLIHAIIHS. 8 1 1 Bubmmorexa IJOK
) XUMUUECKHE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paznen 2. HemeTa/llIbI M MX COeIMHEHHS
21 O011ast XapaKTepPUCTUKA XUMUYECKUX 4 1 Bubmmorexa [JOK
’ onemenToB VIIA-rpymmer. ["anorenst https://m.edsoo0.ru/7f41a636
o | s apemen e ; bumores 110
: : https://m.edsoo.ru/7f41a636
COCTMHEHHS
OO011ast XapaKTepPUCTUKA XUMHIESCKUX
Bubnuorexa [IOK
2.3 anemenToB VA-rpynmbl. A30T, pochop u ux 7 1 https://m.eds00.ru/7f41a636
COC/IMHEHHS.
’ . PYTHIEL por https://m.edsoo.ru/7f41a636
KPEMHHUIT ¥ MX COCMHEHHS
HWroro no paznery 25
Paznen 3. MeTa/lIbl M MX COCIMHEHHUSI
. Bubmmorexa [IOK
3.1 Obme caoficTsa MeTalIon 4 https://m.edsoo.ru/7f41a636
. Bubmuorexa [IOK
3.2 Baxneiime MeTauIbl U UX COSIUHEHUS 16 1 2 hitps://m.edso0.ru/7f41a636
HWroro mo pazaeny 20
Paznes 4. Xumusi M OKpyzKamomas cpeaa
41 BemiecTsa 1 Matepuaisl B )KU3HU YeJIOBEKa 3 Bumorexa IIOK
) https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
PesepBHOE Bpemst 3 BuGmmorexa IIOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 7
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MNOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
N KosanuecTBo yacoB Jata DiIeKTPOHHBIE HU(ppOBbIE
W Tema ypoka Beero Konrtpoabhbie IIpakTnyeckue W3ydeHus obpasoBaTesbHbIe
pa6oTsI padoThI pecypenl
1 IIpeamer xumuu. Posib Xumuu B )Ku3HU yenoBeka. Tena 1 bubmoreka LIOK
1 BEIecTBa https://m.edsoo.ru/ff0d210c
Bubimoreka ITOK
2 TToHsATHE 0 METOAX [TO3HAHUSA B XUMHHA 1 https://m.edsoo.ru/ff0d227e
3 E&?T:IT‘?CJEZP; 61/(1);1?42‘ 2016 «;_IP:::; ac ﬂzng]:Tz HBIM 1 bubmorexa LIOK
paTop P patit paTop https://m.edsoo.ru/ff0d23dc
000py10BaHHEM»
4 Yucrsle BemmecTBa u cMecH. CIIocoObI pa3aeseHus 1 bubmorexa [IOK
cmeceit https://m.edsoo.ru/ff0d26ca
5 IIpaxtiueckas padora Ne 2 «Pa3nenenue cmeceii (Ha 1 bubmorexa [IOK
MPUMEpPE OYMCTKH TIOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
6 | Avowssuonexyms L Pips i eckoo ufo2e6e
7 XUMHUYECKHE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUYECKUX 1 Bbubimoreka [IOK
9IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 TIpocThie U CIIOXKHBIC BEIIECTBA 1 bubmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE Y4EHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IOCTOSHCTBA COCTaBa BEIECTB. XUMUYECKas 1 Bubmmoreka [JOK
(opmyna. BaJleHTHOCTh aTOMOB XUMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2eae
11 OTtHOcHTeNbHAs aTOMHast Macca. OTHOCHTEIbHAS 1 Bbubmmoreka [JOK
MOJIEKyJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast ToJIsI XHMUYECKOT'0 3JIEMEHTA B COSIHHEHIN 1 bubmaorexa [1IOK
A & https://m.eds00.ru/ff0d350¢c
13 Konmuectso Bemecta. Moibs. Momsiphas Macca 1 ﬁggg—l}[/(ﬁe;jas;igﬁ/ﬁo 45230
14 dusnyeckre U XUMUICCKUE SIBJICHHUS. XUMUYeCcKas 1 Bubimoreka ITOK
peaxis https://m.edsoo.ru/ff0d37fa
15 IIpu3sHaKy 1 yCIOBHS MPOTEKAHUS XUMHYESCKHX PEaKIHit 1 butmiorexa I1OK
https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMUYECKHE 1 bubmorexa LIOK
ypaBHEHHs https://m.edsoo.ru/ff0d3b88
17 BeIunciieHns KoaudecTBa, MacChl BEIIECTBA IO 1 Bubimoreka ITOK
YpaBHEHHSIM XUMHUUYECCKHUX PEaKIHit https://m.edsoo.ru/ff0d5708
18 Krnaccnduxarms XuMUaecKnX peakIuii (CoeMHeHns, 1 bubmmorexa [JTOK
paslioKeHH s, 3aMeIICHuUs], 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yu&€HbIH-3HIMKIIONEIUCT. 1 Bubimoreka ITOK
O00011IeHNE U CUCTEMATH3ALMsl 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTpombsuast pabota Nel no teme «Bemmectsa 1 1 1 bubmorexa [IOK
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XUMHUYECKHUE PCAKIIUN»

https://m.edsoo.ru/ff0d4290

21 Boznyx — cmech raszos. Cocras Bo3yxa. Kuciopox — Bubimoreka ITOK
3JIEMEHT 1 1pocToe Beuectso. O30H https://m.edsoo.ru/ff0d448e
2 Du3nyecKre 1 XMMUYECKHE CBOMCTBA KUCIOpO1a bubmorexa LIOK
(peakuuu okuciieHusi, ropenue). [Tousitue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Croco0bl OTyYeHHsI KHCIOpoia B Ta00paTopuu U bubmorexa LIOK
NpoMbIIUIeHHOCTH. [IprMeHeHne kucnopoa https://m.edsoo.ru/ff0d497a
e | Temeneblers vl pem. e Busorea 1K
P P ? https://m.edsoo.ru/ff0d4790
SHI0TEPMUYCCKUX PEAKLUSIX
25 TormBo (HedTh, yrois 1 MeTaH). 3arpsiI3HEHHE BO3/LyXa, bubmorexa [IOK
Cr10co0bl €ro MpeI0TBPALIEHHS https://m.edsoo.ru/ff0d4c4a
26 IIpaxtnueckas padora Ne 3 o reme «Ilomydenue u bubmorexa [IOK
co0KMpaHue KUCIIOPO/Ia, U3YYEHHE er0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bopopon — snement u npoctoe BemecTBo. Haxoxaenue bubmorexa [IOK
B IPUPOJIE https://m.edsoo.ru/ff0d4dd0
28 DusnyecKre 1 XMMUYECKHE CBOMCTBA BOAOPOIA. Bbubnmoreka [IOK
IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHCIOTaX U CONSIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crnoco06bI OTyYeHust BOAOPO/Ia B Tab0paTopuu bubmorexa LIOK
v AOPOR patop https://m.edso0.ru/ff0d4dd0
31 IIpaktrueckas padora Ne 4 o Teme «Ilonyyenue u Bubmmorexa [OK
cobHpaHue BOIOPO/Ia, H3Y4EeHNE ero CBOICTBY https://m.edsoo.ru/ff0d4f42
. . Bubmmoreka [JOK
32 MoutsipHelit 006EM ra3oB. 3aK0H ABOraapo hitps://m.edsoo.ru/ff0d542e
33 Brrunciaennst 00béMa, KOIMYECTBA BEIECTBA Ta3a [0 €ro Bubmmoreka [JOK
H3BECTHOMY KOJIHYECTBY BEIIECTBA HIIH 00BEMY https://m.edso0.ru/ff0d55a0
34 Berancniennst 006EMOB Ta30B 110 YPaBHEHHIO PEAKINH Ha bubmorexa [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHHI ra30B https://m.edsoo.ru/ff0d5708
35 DusnyuecKre ¥ XMMUYECKHUE CBOMCTBA BOJIBI Butmiorexa IIOK
" https://m.edso0.ru/ff0d587a
. Bubimoreka ITOK
36 CoctaB ocHoBauuii. [lonsTre 06 nHANKaTOpax https://m.edsoo.ru/f0d59e2
B .H
37| enacemernsic pacraopst. Macconas 401 nemccraa b butorera LIOK
p PPl https://m.edsoo.ru/ff0d5h40
pacTBope
o | Dremmmecmscpaiors toSon e dlpwomases Busorea 1K
Pacreopo el A https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 Konrponbras padora Ne2 no Teme «Kuciopos. Bogopos. bubmmorexa [JOK
Boga» https://m.edso0.ru/ff0d6342
40 Oxcuibl: coCcTaB, Kiaccu(puKalis, HOMCHKIATypa Bu6miorexa [1IOK
MY > uus, yp https://m.edsoo.ru/ff0d664e
M TTonyueHne u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, Bubimoreka ITOK

OCHOBHBIX U aM(IJOTepHI)IX OKCHUII0B

https://m.edsoo.ru/ff0d664e
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bubmroreka [JOK

42 OCHOBaHHS: COCTaB, KJlaccU(pUKaIHs, HOMCHKIIATYpa https://m.edsoo.ru/f0d67ca
43 ITonyueHne 1 XMMHUYECKHE CBOHCTBA OCHOBAHUIT Bu6miorexa [IOK
¥ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuukarys, HOMEHKIATypa bubmorexa LIOK
’ i 1, P https://m.edsoo.ru/ffOdfee2
45 TlonyueHre 1 XUMHUYECKHE CBOWCTBA KUCIOT bubmorexa LIOK
¥ https://m.edsoo.ru/ffOdfee2
46 Conu (cpeHue): HOMEHKIIATYpPa, CIOCOOBI OTYYEHHS, bubmmnorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
47 S(?:ilfﬁﬁi?&iiiﬁiiv ga?{' 55?::4{? iOCHOBHbIC KJIACCHI bubmorexa LIOK
p Aa I https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHEHUN»
48 I'enernueckas cB3b MEXK/Y KJIaCCAMU HEOPraHUYECKUX Bubmmorexa LJOK
COCMHEeHHIT https://m.edsoo.ru/00ad9a50
. Bubnmoreka [IOK
49 O000111eHNE U CUCTEMATH3ALIMsl 3HAHUM hitps://m.eds00.ru/00ad9ch?
50 KonTponbnast padora Ne3 o Teme "OCHOBHBIE KIIACCHI Bubmmorexa LJOK
HEOPraHWYECKUX COCAUHCHHIT" https://m.edsoo.ru/00ad9ela
51 IlepBble MONBITKH KIACCHDUKALMH XUMHUYECKUX Bubmmorexa LOK
2JIeMeHTOB. [IOHSITHE O TPYIIaX CXOMHBIX DJIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ileproanueckuii 3akoH u Ileproguueckas cucrema bubmorexa [JOK
XUMHIECKHX dieMenToB JI. Y. Menneneesa https://m.edsoo.ru/00ada52c
53 Tlepropl, rpymIIBI, TIOATPYIITBI Butmiorexa IIOK
> ’ https://m.edsoo.ru/00ada52c
Bubimoreka ITOK
54 Crpoenne atToMoB. COCTaB aTOMHBIX siziep. M30Toms! https://m.eds00.ru/00ada342
55 CTpoeHmHe JIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubmorexa LIOK
Tlepuoauueckoii cucremsl J[. . Meneneesa https://m.edsoo.ru/00ada6bc
o | mmeems ot o o BuSorea LOK
puox T https://m.edsoo.ru/00ada824
Menneneena
| S e o e pmiras Busmoresa 10K
p <AL A ya » I/ https://m.edsoo.ru/00ada96e
TpakJIaHUH
58 DJIEeKTPOOTPUIATEILHOCTh ATOMOB XMMHUECKHUX bubmorexa LIOK
9JIEMEHTOB https://m.edsoo.ru/00adaab8
59 WoHHast XumMudeckast CBsi3b bumiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas oJsipHasi XUMHYIECKas! CBSI3b bumiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHas1 HEMONIsIpHAst XMMUYECKast CBSI3b Bu6miorexa IIOK
P https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6miorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBHTENBHEIE PEaKIIUH bubmorexa [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

https://m.edso0.ru/00adb076

64 OKHCIIUTEIN 1 BOCCTAHOBUTEITH 1 Bu6miorexa [IOK
https://m.eds00.ru/00adb076

65 KonTponbnast pabora Ne4 o Teme «CtpoeHue aroma. 1 bubmorexa LIOK
XuMuuecKast CBSI3b» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O000LICHNE 1 CHCTEMATH3ALMS 1 bubmorexa LIOK
3HAHUH https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O000IICHNE 1 CHCTEMATH3AIMS 1 bubmorexa LIOK
3HAHUH https://m.edsoo.ru/00ad9ch2

68 PesepaHblit ypok. O000LICHNE 1 CHCTEMATH3ALMS 1 bubmorexa LIOK
3HaHUIT https://m.edso0.ru/ff0d61c6
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9 KJIACC

KosmyecTBo yacoB

DJIeKTPOHHbIE U (POBbIE

Ne Tema ypoka HAata oGpa3oBareibHbIe
/i yp Beero Kounrtposbhbie IIpakTnyeckue W3ydenus P
padoTsl padoTsl pecypcnbl
|| et o Hepuonnesas 1 Bumores 110K
T https://m.edsoo.ru/00adb59e
MenneneeBa
2 mmacont reweron nepmx b 1 BuSmiorera LIOK
P P https://m.edsoo.ru/00adb6b6
TIEPUOIOB

3 Krnaccudukaims 1 HOMEHKIaTypa 1 Bubmmoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMHUYECKON CBSI3M U THITBI 1 Bubimorexa IIOK
KPUCTAIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTposnbsrast pabota Nel 1o Teme

5 «[ToBTOpeHue u yriuyodiaeHue 3HaHui 1 1
OCHOBHBIX pa3JIelioB Kypca 8 Kiiacca»

6 Krnaccudukanus XUMHIECKUX PEAKIHil O 1 Bubnuorexa [IOK
Pa3IHYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

7| ourmie o rovorenmmmm n rereporamm 1 Bumiorexs LIOK

p https://m.edsoo.ru/00adbe9a
PpeaKImsIx
TloHsiTHE O XUMUYECKOM PaBHOBECHH.

8 @DaKTOpBbI, BIUSIOUIME HA CKOPOCTh 1 Bubmmorexa [JOK
XUMHUYECKON PEaKIUK U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XHMHYECKOTO PABHOBECHSI

9 OKHUCIUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIHN 1 BuGmiorexa IJOK

https://m.edsoo.ru/00adcade

10 Teopust 3EKTPOIUTHYECKOH AUCCOLUALIIH. 1 bubmmotexa IJOK
CuutbHbIE 1 CITa0bIe HIEKTPOIUTHI https://m.edsoo.ru/00adcd68

5 Bubimorexa IJOK
1 HornbIe ypasreni peaximii ! https://m.edsoo.ru/00add448
12| caere mexcramemit o roxtpommmacexolt 1 Bumiotexa LIOK
pea P https://m.edsoo.ru/00add5d8
JTHCCOIHAIINH
13 mpercrasmens o6 srexmpom e 1 Bumiorera LIOK
pent p https://m.edsoo.ru/00add8b2
JTUCCOLIMAIIH
. Bubmroreka [JOK
14 Towsue o ruppomse coneit ! https://m.edsoo.ru/00add9d4
. bubmorexa LIOK

15 O00011IeHNE U CHCTEMATH3aIls 3HAHHI 1 hitps://m.eds00.ru/00addd12

16 IIpaktuueckas pabora Ne 1. «Pemenune 1 1 Bubmmotreka LIOK
9KCIEPUMEHTAJIBHBIX 33149 https://m.edsoo.ru/00addbfa

17 KonTponbnast pabora Ne2 1o Teme 1 1 Bubmmotreka LIOK
«DIEKTPOIUTUYCCKAS IUCCOLIUALIHSL. https://m.edsoo.ru/00addecO
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XHMMHUYECKHE PEaKLIHU B PACTBOPAX»

O011as XapaKTepUCTHKA TaJIOTCHOB.

Bubmroreka [JOK

18 Xumuueckue CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
o | Taromsueron Comms ez Bumorea 110
» oy ’ https://m.edsoo.ru/00ade104
NIPUMEHEHHUE
| AT 21 et b LOK
ks > 13y https://m.edsoo.ru/00ade348
CBOWCTBY»

| Dmenns o e e e LOK
peakuuu, A p A https://m.edsoo.ru/00ade488
130BITKE

22 O0mias xapakTepucTika »eMeHToB VIA- Bubmmorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a

| Ao Bamorers LOK

p . https://m.edsoo.ru/00ade64a
npupoje. XUMHYECKHE CBOHCTBA CEpbI

24 CepoBo1opo, cTpoeHHe, (PU3MIESCKUE 1 Bubmmorexa [JOK
XUMHYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxcupbl cepbl. CepHast KHCIOTa, (hH3HYECKIE Bubmmorexa [JOK

25 o .

U XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHUMHUYECKHE PEaKIHH, JICKAIINE B OCHOBE

26 TPOMBIIUICHHOTO CIIOCO0a MOTyYeHUS CEPHOM Bubmorexa [JOK
KUCJOTBI. XHUMHYECKOE 3arpsi3HEHIE https://m.edsoo.ru/00adec8a
OKpY’KaloIIeil Cpe/ibl COSAMHECHUSIMH CEePbI

27 BrrunciieHre MaccoBO JJOTH BBIXO/Ia Bubimoreka IJOK
MIPOJIKTa PEaKIUn https://m.edsoo.ru/00adec8a

w | S Bumorea 110K
IPYIbL. » pacrpoctp ¢ B TIpHpOE, https://m.edsoo.ru/00adeea6
(u3nUeckre ¥ XUMIYECKHE CBOHCTBA

29 AMMHEaK, ero Gpu3nIecKue i XUMHICCKHE Bubmmorexa [JOK
CBOIICTBA, MOJIydeHHE H IPHMEHEHNE https://m.edsoo.ru/00adf004

0 dlonyeemme s, s r0 Butmorexa LIOK

s > 3% https://m.edso0.ru/00adf180
CBOWCTBY»

31 A3oTHas KHCIIOT, €€ Gu3HIecKue u Bubmroreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Vcnonp30BaHue HUTPATOB | COJICH aMMOHUSI B

32 KayecTBE MUHEPAIIbHBIX y00pEHUIA. Bubmmorexa [JOK
XHUMHYECKOE 3arpsi3HEHNE OKPYKAIOIIeH https://m.edsoo.ru/00adf518
CpeJibl COSIMHEHHUSIMU a30Ta

SO e e SR BuGmiorea LIOK

Lo https://m.edsoo.ru/00adf68a
CBOI{CTBA, IOIyUCHHE
Hcnons3oBanue d)OCd)aTOuB B Ka4eCTBE Butmorexa [[OK
34 MHHEPaTbHBIX yIOOpeHUH. 3arpsa3HeHne

IPUPOHON cpesbl hochaTamu

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

VYriepos, pacupocTpaHeHHE B IPUPOJE,

Bubmroreka [JOK

35 (usMUecKne U XMMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuipl yriaepoaa, ux Gpusndeckue u

36 XUMHUYECKHE CBOUCTBA. DKOIOTHUECKUE Bubmmorexa IIOK
1pO0JIeMBbl, CBSI3aHHBIE C OKCHJIOM yIIIepojia https://m.edsoo.ru/00adfebe
(v)

37 YroabHas KUCiIoTa U €€ COJH BuGmiorexa LIOK

https://m.edso00.ru/00ae006c

o | Do aors 1o o Bumorea 10K

i Yy ; B https://m.edsoo.ru/00ae027e
KauectBeHHast peakifusi Ha KapOOHAT-HOH
TlepBoHAUAbHBIE TIOHSTHSI 00 OPraHUYECKUX Bubmoteka [TOK

39 .

BEIIECTBAX KAK O COEJAMHEHMUSX YIIIepo/ia https://m.edsoo.ru/00ae054¢e

40 Kpemuuii u ero coenueHus BuGmzorexa IJOK

https://m.edsoo.ru/00ae080a
| g s o e Bu6morera LIOK
pup . https://m.edsoo.ru/00ae0bf2
«BaskHeliIne HEMETAIUIBI M MX COSIUHEHUSD

42 Konrposnbnas padora Ne3 1o teme Bubmmorexa [JOK
«Baxknelilye HEMETAUIBl U UX COEIAMHEHUSD https://m.edsoo.ru/00ae0el8
O011ast XapaKTepPUCTUKA XUMUYECKUX
3JIEMEHTOB — METaJUIOB. MeTauinaeckas Bubmroreka [JOK

43 .

CBSI3b U METAJUINYECKAs KPUCTAILTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3HUECKHE CBOWCTBA METAIUIOB

4| Srextpoummcexsil pun nanpmreini Buamorercs LIOK

p piAHanp https://m.edsoo.ru/00ae1156
METaJJIOB
O61pe criocoOb! MOIYUeHHsT METAILIOB.

45 CrutaBbl. Beraucienus 1o ypaBHeHUsIM Bubmotexa LIOK
XUMHUYECKUX PEaKIUii, ECIIM OJIMH U3 https://m.edsoo.ru/00ae1156
PEAreHTOB COMICPIKHUT MPUMECH

46 TToHsTHE O KOPPO3KUH METAIIIOB Bubamorexa LOK

pp https:/m.eds00.ru/00ae1278
Bubmmorexa [IOK
4 [Henournre meTame! https://m.edsoo.ru/00ae14b2
48 OKCHJIBI ¥ TUAPOKCHUIBI HATPHUS U KaJTHS Bubimorexa LIOK
" i A P https://m.edsoo.ru/00ae14b2

49 [I{enouHo3eMeNbHbIE METAIUIBI — KaJbIIUH 1 Bubmmorexa [IOK
Maraui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coeMHEHNsI KabIns Bubimorexa LIOK

A 1 https://m.edso0.ru/00ae15e8

51 O00011IeHNE U CHCTEMATH3allHsl 3HAHHIA

52 JKEcTrocTh BOJIBI U CIIOCOOBI €€ yCTpaHeHUs BuGmorexa IOK

A yerp https://m.edsoo.ru/00ae1886
53 IIpaxtiueckas pabora Ne 6 mo Teme Bubmuotexa LIOK

"XKEcTKOCTh BOABI U METO/IbI €€ ycTpaHeHUs "

https://m.edsoo.ru/00aelae8
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Bubmroreka [JOK

54 Adtiovnii ! https://m.edsoo.ru/00aelc64
. Bubmroreka [JOK
55 AMdoTepHbIe CBOWCTBA OKCHIA ¥ THIPOKCHIA 1 https://m.eds00.ru/00aelc64
Bubmmorexa IIOK
56 eneso ! https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcu bl u conn xenesa (1) u 1 Bubmmorexa [JOK
xenesa (11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3ALMs 3HAHUI 1
50| tenepmenmatemon st no vt 1 Butumtonerc LIOK
. https://m.edsoo.ru/00ae3de8
«BaxnHeiinme MeTabl U UX COEJAMHEHHS»
BerancieHus 1o ypaBHeHHIM XUMHYECKHX
PEaKLuii, eCJIM OJIMH U3 PEAreHTOB JIaH B BuGmorexa [[OK
60 nsObrTice COMCPAUT TPHMECH. ! https://m.edsoo.ru/00ae1750
Beruncnenns: MaccoBO# 10U BBIXOA
MPOJIyKTa peaKiu
61 O06001IeHne 1 CHCTeMaTH3ALHs 3HAHUH 1
62 KonTposnbrast pabota Ne4 1o Teme 1
«Baxkneiime MeTamuibl 1 UX COSIMHEHUSD
63 Bemectsa 1 Matepuaisl B 10BCEHEBHOM 1 Bubmorexa LIOK
JKU3HH YeII0BEKa https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsI3HEHNE OKPYKaromieH 1 bubmmotexa IJOK
cpejibl https://m.edsoo.ru/00ae4270
65 Posb XuMun B penieHny SKOIOTHYECKHX 1 bubmmotexa IJOK
pobiem https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001menne n 1 Bubmmorexa [JOK
CHCTEMAaTH3AaIHsl 3HAHHIT https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6001meHne n 1 Bubmmorexa [JOK
CHCTEMAaTH3AaIHsl 3HAHHIT https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHne n 1 Bubmorexa [JOK
CHCTeMAaTU3ALMsI 3HAHHI https://m.edsoo.ru/00ad9cb2
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NMPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

» Xumus, 8 knacc/ Kysnenosa H.E., Tutoa .M., I'apa H.H., AkuronepHoe o01iecTBo
«M3marenscTBO «lIpocBemenue»

» Xumus, 9 kmacc/ ,Kysnenosa H.E., TuroBa U.M., I'apa H.H. AxunonepHoe 00111ecTBoO
«3marenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIbBI J1JIsA YUUTEJIA
Meroandeckoe rmocobue s yuutens Xxumun 8-9 kiaccel. [IpocBemnienune

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://him.1september.ru Exunas xomtekuus LIOP: [IpenmeTHas KoJIeKIust « XUMHUsD
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumus. Komnekuus Poccuiickoro o0iieo0pa3oBareabHOro noprasia

http://www alhimik.ru Beepoccuiickas oaummnuaza MKOILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK JIJISI CPETHEH HITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: JCKTPOHHBIH yICOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUISIK: XUMHUS

http://www.chemistry.ru JlucraniuronHast OJUMITHAA 10 XMMHUH: TEICKOMMYHHKAIIMOHHBIN
00pa30BaTebHbII POEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHiinoHHbIE 3BPUCTHYECCKHE
OJIMMITHA/IBI TI0 XUMUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas Xumus

http://www 104.webstolica.ru Kiaccudukanus XUMUYECKUX peaKIui
http://classchem.narod.ru KouTpen — Xumust 1151 Becex: yueOHO-MH(DOPMAIMOHHBIN CaiiT
http://www.physchem.chimfak.rsu.ru Meronuka oOyueHus XuMuH: CalT Kadeapsl XUMHUH
HI'TIY

http://www. nanometer.ru OnnaiiH-cripaBoYHHUK XuMHYecKuX eMenToB WebElements
http://webelements.narod.ru [TomynspHast GMOTHOTEKAa XUMHUUECKUX DJIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 CripaBOYHBIC MaTEPUAITBI IO XUMHU
http://www.edu.yar.ru/russian/cources/chem Xumwuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueOubie u cipaBouHbie
MaTepuabl

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkonbHUKaM O XUMHUH: CAUT
xuMuyeckoro ¢axkynprera Antl'Y

http://www chem.asu.ru/abitur DnexTponnas 6ubIMOTEKA [0 XMMUU M TEXHUKE
http://rushim.ru/books/books.htm DiekrponHast OnbInoTEKa yISOHBIX MATEPUATIOB [0 XUMHUHU



