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HOACHUTEJBHAS 3AIINCKA
[IporpaMMa mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEero oOpa3oBaHMs COCTaBJIEHA HA OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOI
00paszoBaTenbHON MPOrpaMMbl OCHOBHOTO oO0mIero ooOpaszoBanus, npeactaBieHHbIx B ®I'OC OOO, a Takke Ha OoCHOBe denepalbHON paboueit
IpOTrpaMMbl BOCIIUTAHUSA U C YY4CTOM KOHIICTIMHU MpPErojaBaHus ydeOHOro mpenmera «XuMHsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
®denepanuu.

[Tporpamma o xumMuu AaeT NPECTaBICHUE O LIETAX, 001Iel cTpaTerun 00ydeHus, BOCIUTAHUS U Pa3BUTHUS O0YUaIOLIUXCS CPEICTBAMU Y4eOHOTO
IpeMeTa, YCTaHABIMBAET 00sM3aTeNbHOE NPEAMETHOE COAEp)KaHue, MPeIyCMaTpUBACT paclpeleieHue ero Mo KiaccaM M CTPYKTypHpPOBaHHE IO
paszienaM M TeMaM IpPOrpaMMbl [0 XMMHH, OIPEAESeT KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTUKH COACpPKAHUS, PEKOMEHIYEMYIO
MOCIIEAOBATEIbHOCTh M3YYCHHS] XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKM Yy4eOHOTO TMpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOy4aroluxcs, OMpelesieT BO3MOXKHOCTU IMpeAMeTa Uil peanu3aluy TpeOoBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHMs, a Takke TPeOOBAaHUU K pe3ylibTaTaM OOydeHHs] XMMHH Ha YPOBHE Iiesieit
W3YYEHHUS [IPEIMETa U OCHOBHBIX BHJIOB yUEOHO-TIO3HABATENbHOM 1€ATEIbHOCTH 00YYaroIIerocs 10 OCBOEHUIO y4eOHOIO COJIEPIKaHNUs.

3HaHME XUMUU CIIY’)KUT OCHOBOM i (DOPMUPOBAHUS MHUPOBO33PEHUST 00YYarOIIerocs, €ro MpeiCTaBIeHUH O MaTepUalIbHOM €IWHCTBE MHpA,
BaXHYIO POJb UTrpaloT GopMUpYEMble XMMHEW MpPEICTABICHUS O B3aWMOMPEBPAIICHUSX SHEPTUHM M 00 DBOJIOIMHU BEIIECTB B MPUPOJE, O MYyTSIX
petieHust TI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETHUECKOM, MUINEBOW M SKOJOTUYECKOW O€30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET pealu3ali BO3MOXKHOCTEH [UIsi camMopa3BUTHUS U (OPMHpPOBAHUS KyJIbTYpbl JIMYHOCTH, €€ O0med M (PyHKIHOHAJIBbHOM
IpPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHNE MBIIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEHN 00YJaroMMXCsl, HABBIKOB UX CAMOCTOSATEIHHON yueOHON AeSITeNbHOCTH,
IKCIIEPUMEHTANFHBIX M UCCIEIOBATEIbCKIX YMEHU, HEOOXOJMMBIX KaK B TOBCETHEBHOM KHU3HU, TaK U B MPO(HECCHOHATLHOU NesTEIbHOCTH,

3HAKOMHT CO CHEIU(PUKON HAydHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IUIsIa HA €IUHCTBO MPHUPOJBI U YEJIOBEKa, SBIISAETCS
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH O0y4aIOLINXCS;
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crocoOCTBYeT (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOMIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K IPUPOZAE, K YEIOBEKY, BHOCHUT CBOM BKIIAJ B
9KOJIOTUYECKOE 00pa30BaHNe 00Y4arOLINXCS.

JlaHHble HampaBiieHUs B 00y4eHHHM XUMHUHU 00€CIeUnBAIOTCs CHEHM(PUKON colepKaHUs yueOHOro MpeaMeTa, KOTOPBIH SIBIISETCS Nelarornyecku
a/IalITUPOBAHHBIM OTpa)keHUEeM 0a30BOI HayKH XMMHHU Ha ONPEACICHHOM dTare e¢ pa3BUTHsL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHMs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MMOHSATHH
XMMHH, OCHOB HEOPraHMYECKOW XMMUHU M HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX IOHATHH OPraHN4eCKON XUMHH.

CrpykTypa cofep>kaHusi IporpaMmbl 10 XUMHUH c(pOpMUpOBaHA HA OCHOBE CUCTEMHOI0 MOAX0/a K €€ n3ydeHuto. CozuepkaHue CKIIaAbIBaeTCs U3
CHCTEMBI MOHATHH O XUMHUYECKOM 3JIEMEHTE M BELIECTBE U CHCTEMbI MOHATHH 0 XuMHUYeckol peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 PUHIMITY MOCJIEI0BATEIBHOIO Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUECKUX MPEJCTABIECHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YU€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Y4YEHHS O CTPOCHUU aTOMA U XUMUYECKOU CBS3H;

— MPEACTaBICHUH 00 SIEKTPOTUTHUECKON AUCCOLUAIIMN BEIIECTB B paCTBOPaX.

Teopernueckue 3HaHHUsS pacCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH IMOJYYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEOBATEIBHO OT
OJIHOTO YPOBHS K JPYroMy, BBIIOJHSSA (PYHKINK OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MPAKTHUUECKOrO MPUMEHEHUS U
MOJTyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHme MmporpaMmbl M0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHMIO NMPEICTABIECHUS O XMMHUYECKOM COCTaBJISAIOIIEH Hay4yHOH KapTHHBI MHUpa B
JIOTUKE €€ CHCTEMHOHM NPUPOJBI, IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHHMIO M METOJaM IIO3HAaHUSA B Hayke. M3yueHue XMMHUU IPOUCXOIUT C
IPUBJICYCHUEM 3HAHUM U3 paHee N3yYeHHbIX YUeOHBIX mpeameToB: «Okpyskaroumil Mupy», «buonorus. 5—7 knacces» u «Pusnka. 7 Kiaacey.

[Ipy wW3y4eHHH XUMHH TNPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB XMMHMUYECKONM HayKh Kak o00JIaCTHU COBPEMEHHOT0 €CTECTBO3HAHMUS,
NPaKTUYECKON AEATENbHOCTH YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYpbI. 3ajaya y4yeOHOTro mpeiMeTa COCTOMT B (hOpMHPOBAHUHU
CHCTEMBbl XMMUYECKHUX 3HAaHUH — BakKHEHIINX (HaKTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHHH, JOCTYIHBIX 00001IEHUH MUPOBO33PEHUYECKOT0
XapakTepa, s3blka HayKd, B NMPUOOIIEHWH K HAyYHBIM METOJaM IO3HAHUS NPU U3YYEHUHU BEIIECTB M XMMHUYECKUX peakuui, B (pOpMHpOBaHUH U
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Pa3BUTHH TO3HABATEIIHHBIX YMEHHH W WX MPUMEHEHWU B y4eOHO-TIO3HABATEILHON M y4eOHO-HCCIIEOBATENLCKON JESATeIbHOCTH, OCBOCHUH IMPaBUII
0e30MmacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu n3ydeHnn XMMHUKM Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus BAXKHOE 3HAYCHUE IPUOOPENTH TaKue IIeId, KaK:

— QopMHupOBaHUE WHTEIUIEKTYaJIbHO PAa3BUTOW JHMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIHLHOMY MPHHITHIO
pelIeHUl, CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KHU3HU;

— HamnpaBJIEHHOCTh O0yUEHHUS Ha CHCTEMAaTH4ecKoe MPHOOIIeHnEe 00yUYaloluXcsl K CAMOCTOATEIbLHON MMO3HABATEIBHON 1€ATEIbHOCTH, HAYYHBIM
METOJIaM TIO3HAHUSI, (POPMUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— obecrnieueHne yCIOBUH, CIOCOOCTBYIOUIMX MPHOOPETEHUIO 00YJAIONIMMHICS OIBITa Pa3HOOOPa3HOU NEATEIbHOCTH, MO3HAHUS U CAMOTIO3HAHUS,
KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), UMEIOIINX YHUBEPCATBLHOE 3HAUCHUE JIJISl PA3JINYHBIX BHJIOB ACSITEIBHOCTH;

— (opmupoBanue 0oO0IIeH (YHKIMOHAIBHON W €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSACHATH U OICHUBATH SIBICHHS
OKPY’KaIOIIIeT0 MUPa, UCTOJIb3Yys 3HAHUS H OIIBIT, TOJYYCHHBIC MTPU U3YUECHUN XUMUH, IPUMEHSATh UX MPU PEIICHUH MPOOJIeM B TOBCEAHEBHOMN KU3HU U
TPYAOBOM JESATEIBLHOCTH;

— (hopmupoBaHue y 00y4aronmxcs ryMaHUCTUYECKUX OTHOLICHUH, MOHUMAHUSl IEHHOCTH XUMHUYECKUX 3HAHWM A7 BHIPAOOTKH HKOJOTHYECKH
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOM JASSITENFHOCTH B LIESIX COXPAHEHUS CBOETO 37J0POBBS M OKPYXKAIOIIEH MPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAIMHU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHUS 0OIIEUETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQ IS M HAMPABICHHOCTH JAJIbHEUIIIETO 00yYeHuUS.

OO1ee yKMcIo 4yacoB, OTBEACHHBIX ISl M3yYEHHUS] XMMUU Ha YPOBHE OCHOBHOTO 00IIero o0pasoBanusi, coctaBnseT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEZEII0).

[Tporpamma peanusyercsi ¢ UCMOJIb30BAaHUEM 000PYIOBAHUS IIEHTPA €CTECTBEHHOHAYUYHOH M TEXHOJIOTHUECKOM HampaBieHHOCTH «Touka pocTay.

COIEPKAHUE OBYYEHUA
8 KJIACC

HepBOHa'-IaJ'II)HI)Ie XUMHUYECKUEC ITOHATHUS



[Ipenmer xumuu. Poib XuMuM B JKHM3HM 4YeJOBEKa. XMMHUS B cucTeME HayK. Tena u BeulecTBa. Pu3MuecKrue CBOWCTBA BEIECTB. ArperaTHoOe
cocrosiHue BemiecTB. [loHaTHe 0 MeTo1ax Mo3HaHus B XUMHH. YucThie BenlecTBa U cMecu. CriocoObl pa3/iesieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKHE 3eMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie U cliokHBIE BEECTBA. ATOMHO-MOJEKYIISIPHOE
yUEHHE.

Xumuyeckasi popmyia. BajleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca.
OTtHOcuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 107151 XMMHUYECKOr0 3JIEMEHTA B COCTUHEHUH.

KonuuectBo BemectBa. Moibs. MonsipHas macca. B3anmocBsi3b KOJIMYECTBA, MAacChl U 4YUCla CTPYKTYPHBIX €IMHMI] BemlecTBa. Pacuersl mo
dopMynaM XUMUYECKUX COCTUHEHHH.

®u3nuecKkue U XUMUYECKUE SBJICHUS. XUMHUYECKas peaklus U €€ NPU3HAKU. 3aKOH COXPAHEHHUS MAacChl BEUIECTB. XMMHUYECKHE YpPaBHEHUS.
Knaccudpukanuss XMMHYECKUAX peaknil (COSTMHECHHUS, Pa3lI0KEHNUs, 3aMEIICHUs, OOMCHA).

XUMHUYECKUH IKCIEPUMEHT:

3HaKOMCTBO C XUMHUYECKOU MOCY/I0H, MpaBmWiIaMu paboThl B Ja00OpaTOpuu U MpUEMaMH OOpaIIeHus ¢ J1a00paTOpHBIM 000PYAOBaHUEM, U3YICHUE
U onucaHue (PU3NIECKUX CBOMCTB 00pa3Il0B HEOPraHUYECKUX BEIECTB, HaOM0AeHIe pu3ndyecKuX (IJIaBIeHUE BOCKA, TasiHUE JIbJja, pACTUPAaHUE caxapa
B CTYIIKE, KMIIEHUE U KOHJEHCAlMs BOJbl) M XMMUYECKUX (TOpEeHHE CBEUYH, NPOKAIMBAHUE MEIHOW NMPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIIOTOMH)
ABJIEHUH, HAOJIIOEHNE U ONMCAHNE MPU3HAKOB IMPOTEKAHUS XUMUUYECKUX peaklnii (pas3sioKeHHne caxapa, B3auMOJIeHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuna menu (1) mpu HarpeBaHuu, B3auMoaeMcTBHE kene3a ¢ pactBopoMm cosu meau (II), uzydenne cnocoboB pasneneHus
cMeceil: ¢ TOMOIIbI0O MarHuTa, (pUIbTPOBaHUE, BhIIAPUBAHUE, NTUCTHIUIALNSA, XpoMaTorpadus, IpoBeleHue OYNCTKU ITOBApEHHON COU, HAOM0IeHUE U
OTHCaHKE PE3yNIbTAaTOB MIPOBEAECHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl, CO3JaHNe MoJieNieil MoJIeKyT (IIapOCTEP)KHEBBIX ).

Bakneiimue npeacTaBUTENIN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bozayxa. Kucimopon — snemMeHT W mpocToe BemecTBo. HaxoxkeHue Kuciopoja B Mpupoje, (pusnueckue u
XUMHYeCKHe CBOMCTBa (peakiuu ropenus). Oxcunel. [Ipumenenue kuciaopoaa. CrocoObl MONydeHUsT KUCIOPO/ia B JIAOOPATOPUU U MPOMBIIIUIEHHOCTH.

Kpyrosopor kucnopoaa B npupoae. O30H — ajsioTponHast MoAU(UKaILU KHCIOPOa.



TennoBoil 3¢ (dekT XUMUYECKOH peakiuu, TEPMOXMMUYECKHE YpPaBHEHHSA, 3K30- U SHAOTEPMHUECKHE peakiuH. TOIUIMBO: Yrojib U METaH.
3arpsi3HEHUE BO3/yXa, YCUIICHUE TAPHUKOBOTO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocroe BemecTBo. HaxoxaeHue Bogopoja B mnpupojie, GU3n4eckue U XUMMHUECKUE CBOWCTBA, IPUMEHEHHUE, CIOCOOBI
nosrydeHusi. Kuciorsl u comu.

MoutsipHbIf 00BEM Ta30B. PacueThl Mo XUMHUYECKUM YPaBHEHHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boja kak pactBoputens. PactBopsl. HachlieHHBIE M HEHACHIILIEHHBIE PaCTBOPBL. PacTBOpUMOCTB BELIECTB B BOJE.
MaccoBast 1011 BELIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BoJbl. OcHOBaHMs. Posib pacTBOpOB B pUpO/JIE U B J)KU3HU yesioBeka. KpyroBopot Bojibl B
npupojie. 3arpsa3HeHe NPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccugukanus Heopranndeckux coeaunenuit. Oxceunpl. Kiaccuduxanus okcuaoB: cosneoOpasyrole (OCHOBHbIE, KUCIOTHbBIE, aM(pOTEpHBIE) U
HeconeoOpasyroue. Homenkinarypa okcuaoB. dusznueckue U XUMHUYECKHE CBOMCTBA OKCHIOB. [losryueHune okCu10B.

OcHoBanus. Kiaccudukanus OCHOBaHUM: IIETOYM M HEpacTBOpuMble ocHOBaHusA. HomeHkiaTypa ocHoBaHuil. ®Pu3nuecKkne U XHUMUYECKUE
cBolcTBa ocHOBaHUU. [losyueHre ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. duszndyeckue U XUMUYECKHUE CBOMCTBa KUCIOT. Psn aktuBHocTu Mmeramios H. H.
bekerosa. Ilonyyenue kucuor.

Comnu. Homenknarypa coneil. @usnueckue U XuMUueckue cBoiicTa coneil. [lonydenue coneil.

I'enernueckas cBA3b MEXKIY KJlacCaMH HEOPraHUYECKUX COETUHEHUI.

XUMUYECKUN SKCIIEPUMEHT:

KaueCTBEHHOE OIIpe/IeJICHUE CO/AEpKaHUs KHCIOpOoJia B BO3/AyXe, MOJydeHHe, coOuMpaHHe, paclio3HaBaHWE M H3Y4YEHHE CBOMCTB KHCIOpPOJaA,
HaOJII0/IeHUE B3alMOJICHCTBHS BEIIECTB C KUCIOPOJIOM M YCJIOBHUS BOZHUKHOBEHHS M MPEKpaIleHUs ropeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3namu
OKCHJIOB M OINMCAaHWE MX CBOMCTB, MOJIyueHHUE, coOMpaHHe, paclio3HaBaHUE U U3y4YEHHE CBOMCTB BOAOpOja (TOpeHue), B3aMMOEHCTBIE BOJOPOA C
okcugoM Meau (II) (BO3MOXKHO HCIONB30BaHKME BHUAEOMATEpHUAOB), HAONIOJIEHHE O0O0pa3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCClIEIOBaHHE
0COOEHHOCTEH PAacTBOPEHMS BEIIECTB C PA3IUYHOM PacCTBOPUMOCTHIO, PUTOTOBJICHUE PACTBOPOB C ONpEAEIEHHON MAaccOBOM J0siell pacTBOPEHHOIO
BEI[ECTBA, B3aUMOJICCTBUE BOJBI C METAIaMU (HATpPHEM M KaJbIFeM) (BO3MOXKHO HMCIOJIb30BaHUE BHCOMATEPUATIOB), UCCIEIOBaHUE O0pa3IloB
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HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIacCOB, HAONIOJACHME WM3MEHEHMsI OKPAaCKM HHIMKATOPOB B PACTBOpPAX KHCIOT U UIEJIIOYEH, H3Yy4YEHHE
B3anMmoJieiicteua okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBI, KHCIOT € METaJUIAMHU, PEAKIMd HEWTpajau3aluy, MOJy4yeHHE HEepPacTBOPUMBIX
OCHOBaHWUM, BBITECHEHHE OJHOIO MeTajula JPYTMM M3 pacTBOpa COJIM, PEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad 0 Teme «BakHeWInue Kiacchl
HEOPraHUYECKUX COCIUHEHUID.

[lepuonnueckuit 3akoH u llepuogmyeckas cucrema xumuyeckux 3aeMeHToB J[. M. MennpeneeBa. CtpoeHue aTomMoOB. XHMMHYECKas CBS3b.
OKHCINATENBHO-BOCCTAHOBUTENBHBIE PEAKLINH

[lepBble MOMBITKM KJIAaCCU(UKALMU XUMHYECKUX 3J1eMEHTOB. [loHsATHE O rpynmax CXOAHBIX 3J€MEHTOB (IEIOYHbIE U IIEI0YHO3EMENIbHBIE
MeTaJlJIbl, TaJOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE 00pa3yloT aM(pOTEPHbIE OKCUIbI U THIPOKCHIBI.

[lepronnyecknii 3axoH. [lepuonnueckas cucrema xummueckux 3nementoB J{. . MenneneeBa. KoporkoneproHas U JIMHHONIEpHOTHAST (POPMBI
ITepuognueckoit cucrembl xumuueckux 3nemeHToB JI. M. Menneneesa. Ilepuonbsl u rpynnel. @U3HYECKUI CMBICHI MOPSAKOBOIO HOMEpPA, HOMEPOB
IIEpUOJA U IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocraB aTOMHBIX sifep. M3orombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aTOMOB HEpPBbIX 20 XMMHUYECKHUX
aneMeHToB Ilepuoanueckont cucremsl 1. . Menaeneesa. XapakTrepucTuKa XUMHUUYECKOTO 3JIEMEHTA I10 €ro MoJJ0XKeHuIo B Ilepuoanyeckon cucreme /1.
H. Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHUs pajiyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX M HEMETAIIIMYECKUX CBOWCTB 10 IpyNIaM U MEpUOIaM.

3unauenue [lepuonnyeckoro 3akoHa u Ileproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB Ul pa3BUTUs Hayku U npaktuku. . . Mennenees —
YUCHBIN U TpakJaHMH.

Xumnueckas cBs3b. KoBasnieHTHas (MOsgpHast M HEMOJSPHAs) CBA3b. DJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIeMEHTOB. MIOHHas CBSI3b.

Crenenb okucineHusi. OKMUCINTENbHO--BOCCTAHOBUTENbHBIE peakiyu. [Iporeccsl okucaeHus: 1 BoccTaHOBIeHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIIEPUMEHT:

u3ydeHre oOpa3loB BEIIECTB METAJUIOB MU HEMETAJJIOB, B3aUMOJIEHCTBUE THAPOKCHIA LUHKA C PACTBOPAMU KUCIOT U LIENOYel, mpoBeneHue
OTIBITOB, WJUTIOCTPUPYIOLINX MTPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakiiuy pa3iokKeHHsl, COeIMHEHU ).

MC)KHpCI[MCTHBIC CBsA3H



Peanuzanus MexXnpeaMeTHBIX CBS3€H MpH M3YyYCHMHM XUMHH B 8 Kilacce OCYIIECTBISIETCS 4Yepe3 MCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-
-HaY4HbIX [TOHATHM, TaK U MOHATHH, SBISIOIUXCS CUCTEMHBIMU JIJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O IIUKIIA.

OO1e ecTecTBEHHO--HAy4YHbIC IMOHATHUSA: HaydyHbId (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHUHTE3, Kiaccu(UKalus, NEpUOJUYHOCTb,
HaOJr0IeHne, SKCIICPUMEHT, MOJCITUPOBAaHNE, H3MEPEHHE, MOICIIb, SBIICHHE.

®usznka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, paAMOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUYECKUH 3apsij, BELIECTBO,
TEJ10, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3MUECKUE BEITUUNHBI, €IUHHIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3B¢3/1b1, CONHIIE.

buonorus: porocunres, gprxanue, obuocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOJIbL, OJE3HbIE HCKOMIaEMble, TOILIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BewecTBo 1 XMMHUeCKasi peakuus

[Tepuognuecknii 3akoH. Ilepnoanueckas cucrema xumuueckux 3aemeHToB Jl. . Menneneesa. CtpoeHue aToMoB. 3aKOHOMEPHOCTU B U3MEHEHUNU
CBOMCTB XMMHYECKHMX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KallUs, KalbLMs U UX COCIUHEHUH B COOTBETCTBHM C IIOJOXKEHUEM DJIEMEHTOB B
[Iepnoanueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUJIbI XUMUYECKON CBSA3H. THIBI KPUCTAIUIMYECKUX PELICTOK, 3aBUCHMOCTb CBOWCTB BEUIECTBA OT THUIIA KPUCTAIIIMYECKON
PELIETKN U BUJIa XUMUYECKOU CBS3H.

Knaccupukanyus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEIIECTB, OTHOCSIIMXCA K Ppa3IMYHBIM KJlaccam
HEOPraHUYECKUX COECAVHEHNN, TEHETUYECKAs! CBSI3b HEOPIraHNMUECKUX BEIIECTB.

Knaccugukanus XuMHUUECKUX peakLUuil M0 pa3iuyHbIM MpU3HaKaMm (IO YHUCIY M COCTaBY YYacCTBYIOUIMX B PEaKIMH BELIECTB, 10 TEIIOBOMY
3¢ dexTy, Mo U3MEHEHHIO CTENEeHEH OKUCIEHMS] XMMUUYECKHUX 3JIEMEHTOB, [0 0OpaTUMOCTH, M0 Y4aCTHIO KaTaiu3aTopa). JK30- U 3HJIOTEPMUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xumudeckoi peakuuu. [loHsiTHe 00 OOpaTUMBIX W HEOOPATUMBIX XMUMHUYECKHUX peakiusx. [IoHATHE O TOMOTeHHBIX U
rereporeHHelx peakuusax. [lonstue o karanuze. IloHATHE 0 XMMHUYECKOM paBHOBECHM. DaKTOpBHI, BIMSIOIIME HA CKOPOCTh XMMHUYECKON pEaKUMHU U

MMOJIOKECHUEC XUMHUYCCKOI'0 paBHOBECHUA.



OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKINU, DJICKTPOHHBIM OallaHC OKHUCIUTENbHO-BOCCTAHOBUTEIBHON peakuuu. COCTaBICHHE ypaBHEHHN
OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKLUI C UCIIOIB30BAaHUEM METOA IEKTPOHHOI0 OanaHca.

Teopuss 31EKTPONUTUYECKON AMCCONMALMHU. OJICKTPOIMTBI U HEDJIEKTPONUTHL. KaTrnoHsl, aHMOHBL. MexXaHW3M JUCCOLMALMU BEIECTB C
pa3IMYHBIMU BHJIAMH XUMUYECKO# cBsi3u. CterneHb aucconrannu. CHUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakumu noHHOTO OOMEHa. Y CIIOBHS MPOTEKAHHS PEaKIMii HOHHOTO 0OMEHa, TMOJIHbIE U COKPAILlICHHbIE NOHHBIE ypaBHEHHUs peakuuii. CBOHCTBa
KHCJIOT, OCHOBAHUH U COJIEH B CBETE MPEACTaBICHUN 00 3JIEKTPOIMTHUECKON anuccoumanuy. KauecTBennble peakiiuu Ha HoHbL. [loHsATHE O THapOIM3e
coJieit.

XVMMHUYECKUH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEISIMHA KPUCTAIUIMYECKHX PEIICTOK HEOPTraHWYECKHX BEIIECTB — METAUIOB M HEMETAJUIOB (TpaduTa M amMasa), CIOKHBIX
BEILECTB (XJIOpUAA HATPHUA), UCCIEA0BAaHHE 3aBUCHUMOCTH CKOPOCTH XMMMYECKOW peakIUH OT BO3JEHCTBHSA pPa3IUYHBIX (DAaKTOPOB, HCCIEIOBaHHE
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IMpoliecca TUCCOLMALMU KUCIIOT, IIeJo4ed W cojei (BO3MOXHO HCIIOJIb30BaHHE BHUJEO MaTepHajioB),
IIPOBEJICHUE OIBITOB, WIIOCTPUPYIOIIUX IMPU3HAKU NMPOTEKAHUS peakUuil MOHHOro oOMeHa (0Opa3oBaHME OCajKa, BbIAEIEHUE ra3a, oOpa3oBaHUE
BOJ/IbI), ONBITOB, WIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIU (rOpeHue, peaklUuy pas3iokKEeHHs, COEAMHEHHUS),
pacro3HaBaHWE HEOPTraHWMUYECKUX BEIIECTB C TIOMOIIBIO KAUECTBEHHBIX PEAKIINI Ha MOHBI, PEIICHNE DKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerannel u ux coequHeHus

OO6mas xapakTtepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (PU3MYECKHUE CBOWCTBA
IPOCTHIX BEIIECTB — IaJOreHOB. XMMUYECKHE CBOWCTBA HAa PUMeEpE XJopa (B3auMoJIeiiCTBHE C METalJIaMH, HEMETaJlJIaMH, I1eJ09aMi ). XJI0POBOAOPO/I.
ConsiHast KuCl0Ta, XMMUYECKHE CBOWCTBA, IOJyuyeHue, MpuMeHeHue. J[eficTBre Xiopa 1 XJI0pOBOJOPO/ia HAa OpraHu3M YeoBeka. BaxxkHelme Xaopuabl
U X HaXO0XJEHUE B IPUPO/IE.

OO6mas xapakrepucTuka 31neMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTeNeHU okuciaeHus. CTpoeHue u pu3ndecKue
CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAM(UKALIMK KUCIOpOoJa U cepbl. XMMUYECKHe CBoWcTBa cepbl. CepoBoaopo,
CTpoeHHe, pu3nvecKre U XuMuieckue corcTBa. OKCUIBI cepbl KaK MPECTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCI0Ta, PU3NYECKUE U XUMUYECKUE
cBoiicTBa (oOmIMe Kak MpeACTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMUYECKUE PEaKlMY, JIeKallhue B OCHOBE MPOMBIIUIEHHOTO crocoda
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NOJy4YeHHUs1 cepHOM KUCTOThL. [IpuMenenne ceproii kucnotel. Conu CepHOM KHCIOTHI, KadeCTBEHHAs peakiys Ha cynbgaT-noH. Haxoxaenue cepsl u e
COEIMHEHUH B puUpoie. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMU Cephl (KUCIOTHBIE T0K/IU, 3arpsi3HEHHE BO3/1yXa U BOJOSMOB),
CIocoObI €ro MpeoTBPAIICHHUS.

OO0mast xapakTepucTuka 31eMeHToB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTEIIEHU OKHCICHHS. A30T, paclpoCTpaHEHHE B
npupoze, GuU3nUecKue U XMMHUYecKne CBOWCTBa. KpyroBopor a3zora B mpuponae. AMMHAK, ero (pu3u4ecKue M XMMUYECKHE CBOMCTBA, MOJIYYCHUE U
npuMmenenue. Conu aMMOHUS, UX (GU3NYECKUE U XUMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakiusi Ha HOHbI aMMOHUS. A30THAasi KUCJIOTa, ¢
nosyueHue, (pusnveckre 1 XMMUYeCKue CBOMCTBA (00IIMe Kak MpeICTaBUTeNs Kilacca KUCIOT U cnenuduueckue). Mcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX YyHOOpeHWil. XHMMHUYECKOe 3arps3HEHUE OKPYXKAIOMIeH Cpeabl COCAMHEHUSMHU a30Ta (KHUCIOTHBIE IOXKIH,
3arpsS3HEHUE BO3/1yXa, OYBHI U BojoeMoB). Docdop, ammorpornabie Moaudukanuu dochopa, husnueckne u xumMudeckue cBoiictBa. Okcun docdopa
(V) u dochopras kucaoTa, GU3MUECKHE U XUMHUCECKHUE CBOMCTRA, ToydeHue. Vcnonb3oBanne (ochaToB B KaUeCTBE MHUHEPATBbHBIX YI0OPECHUIA.

OO6mas xapakrepuctika 31eMeHToB [VA-rpymnibel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIECHUA. YTIIEpO/, auIOTPOIHbIE
Mo i (HUKAIIH, pacIpOCTpaHEHHUE B MPUPOJIE, PU3NIEeCKe U XUMUIECKHe CBOMCTBA. AcopOrus. KpyroBopot yriepona B mpupoze. OKCHIIBI yriepoa,
ux (pu3myeckrue M XMMHYECKHE CBOICTBA, JCWCTBUE HA JKUBBIC OPTaHU3MBI, MOJYYCHHE W NMPUMEHEHHE. DKOJIIOTUYECKHE MPOOJIEeMbl, CBSI3aHHBIE C
okcusioM yriepoaa (IV), rumoresza riao0anpHOro MOTEIJICHUS KIMMaTa, NapHUKOBBIM 3(dekT. YrombHas KuUCIOTa W €€ coid, UX (usnyeckue u
XMMHUYECKHE CBOMCTBA, MOJlyueHHEe M NpuMeHeHue. KadecTBeHHas peakius Ha KapOoHaT-MOHBI. Mcmonb3oBaHHMe KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJTLCKOM XO35HCTBE.

[lepBoHauabHBIE TIOHATHS 00 OPTaHWYECKHX BEIIECTBAX KaK O COCTUHEHHUSX yriepozia (MeTaH, dTaH, STWIICH, alleTHJICH, TaHOJ, TJIMIEpHUH,
yKCycHast Kuciota). IIpupoHbie MICTOYHUKH YTIII€BOIOPOJIOB (YToJib, IPUPOAHBIH Ta3, HedTh), MPOAYKTHI UX MepepaboTKu (O€H3UH), X pOJb B OBITY U
NpOMBIIIICHHOCTH. [loHATHE O OMOJIOTHMYECKM Ba)KHBIX BEUIECTBAX: KHMpax, OENKaxX, YyriieBoJax — M MX POJHM B KM3HHM YelloBeKa. MaTrepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHHMUECKUX COCAMHEHUI.

Kpemnuuii, ero ¢pusnveckue 1 XMMUYECKHE CBOWCTBA, MOJdydeHue u npuMeHeHne. CoeqMHeHUs kpeMHus B npupoze. OOmue npeacraBieHus: 0o
okcue kpemuus (IV) u kpemHueBoii kuciore. CHIIMKAThl, UX UCHOJIb30BAHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHel e cTpouTenbHble MaTeprabl:
KepaMHKa, CTeKJIO, LIEeMEHT, O€TOH, kese300eToH. [Ipobaembl 6e30macHOro NCHOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEITHEBHOM JKU3HH.
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XUMUYECKUN DKCIIEPUMEHT:

u3ydyeHue oOpa3l0B HEOPraHMYEeCKHX BEIIECTB, CBOICTB COJISIHOW KHCJIOTHI, MPOBEICHHE KAueCTBEHHBIX pPEAKIMi Ha XJIOPUI-UOHBI H
HAOJI0/IEHUE TPU3HAKOB UX IMPOTEKAHMS, OMbITHI, OTpa)karolue (U3NYEeCKUe M XMMHYECKHE CBOICTBA TaJlOT€HOB M HMX COECIUHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPUAIOB), O3HAKOMIICHHE C O0Opa3laMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMIIEHHE ¢ Oo0pa3lamMu cepbl U €¢ COCTUHEHU SIMU
(BO3MOKHO MCHOJIB30BaHNE BUICOMATEPUAIOB), HAOMIOACHNE Tpoliecca OOYTIMBaHMs caxapa Mo JACWCTBUEM KOHIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI,
U3Yy4YE€HHE XUMHUYECKUX CBOMCTB pa30aBIICHHON CEpPHOM KHCIOTHI, IPOBEICHHE KAUECTBEHHOHN peakiuu Ha Cyiab(haT-uOH W HaOJloJIeHue MpHU3HaKa e
NPOTEKaHus, O3HAKOMJIEHHWE C (U3UYECKMMHU CBOMCTBamMH a3oTa, ¢ocdopa M MX COENUHEHUH (BO3MOXKHO HCIIOIB30BAHUE BHIEOMATEPUAIIOB),
oOpa3maMu a30THBIX U (ocOpHBIX ynoOpeHuil, moirydeHne, coOupanue, paclo3HaBaHNE W M3YYEHHE CBOWCTB aMMMaKa, MPOBEJICHUE KA4eCTBEHHBIX
peaxiuii Ha HOH aMMOHUS U (pocdaT-noH U U3yUYeHHE MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEJbIO
(BO3MOXHO HCIIOJB30BaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENeld KPUCTANIMYECKUX PEUICTOK anMasa, rpadura, QymnnepeHa, 03HaKOMIICHHE C
MPOLIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOras3a, MOJydeHHe, cOOMpaHue, paclo3HaBaHUE U
U3YYEHUE CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHHE KaueCTBEHHBIX peaklUii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHE NPU3HAKOB HX MPOTEKAHMUS,
O3HAKOMJIEHHE C MPOJIYKUMEH CHUIMKATHOW HPOMBILUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ady Ho Teme «BaxHeilline HeMeTaulbl U HX
COEIMHEHUS».

MeTansl U UX COETUHEHUS

OO01mas xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX MoJiokeHus B [lepronnueckoil cucreMe XUMHYECKUX 3JIEMEHTOB
. W. MenneneeBa u crpoeHuss atomoB. C(CTpoeHue MeTauioB. MeTamnnyeckas CBA3b M METAUIMYECKasl KPUCTAJUIMYECKAsl peIleTKa.
DIEKTPOXUMUYECKUN Psil HAPsDKEHUH MeTauioB. GU3HUecKue U XMMUYECKHe CBOMCTBAa MeTalIoB. O01Me crmocoOs! monyyeHus MetamwioB. [lonsTue o
KOPpPO3UU METAJUIOB, OCHOBHBIE CIOCOOBI 3alIMTHI UX OT Koppo3uH. CmiiaBbl (CTallb, YyT'yH, JIOPTIOMHHHM, OpOH3a) U UX NMPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTabl: oJioxkeHKe B [leproauueckoii cucreme xumMuieckux aiaemMeHToB . M. Menzaeneesa, cTpoeHuE X aTOMOB, HaXOXKICHHUE B
npupone. Puznueckue U XMMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kaius). OKCuAbl U THIPOKCHU]IBI HaTpusd M Kanus. [IpuMeHeHue menouHbIX
METAJIOB B UX COCTUHEHUH.
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[IlenoyHO3eMeENbHBIE METAUIBI MAarHuii M KajpLUWil: nojoxkeHue B llepmoanueckoin cucreme xumuueckux siemeHToB [l M. Menpaeneesa,
CTpOEHHE MX aTOMOB, HaXOXKJeHHe B mpupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MarHUs M Kanblus. BaxkHelue coequHeHHs Kalblus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunuit: nonoxkenue B Ilepuonunueckoit cucrteme xumuueckux anemeHToB [[. Y. MenaeneeBa, cTpoeHne aToma, HaxOXJE€HHUE B MPUPO/IE.
Ou3nYecKue U XUMHYECKUE CBOWCTBA alFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCH/IA U THAPOKCH 1A ATFOMUHUSI.

Kenezo: nonoxenune B Ilepmonnueckoid cucreme xumuueckux anemeHToB [[. M. MenneneeBa, cTpoeHHE aToMa, HAaXOXKIEHUE B IPHUPOJIE.
dusnyecKkre U XUMUIECKHE CBOMCTBA )ene3a. Okcuibl, Tuapokcu bl u coiu xenesa (1) u xxenesa (111), ux cocras, cBOWCTBA U MOTYYCHHE.

XUMHUYECKUH IKCIEPUMEHT:

O03HAaKOMJIGHHE C Oo0pa3llaMd METaUIOB W CIUIABOB, UX (U3MUECKUMHU CBOMCTBAMH, M3YUYECHHE PE3YJIHTATOB KOPPO3UU METAILIOB (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEpUaoOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHAA KalbliUd W HATpus C BOAOM (BO3MOXKHO HCIHOJB30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MpOIecca TOPEHUS Kelle3a B KUCIOPoe (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPUATIOB),
MPU3HAKOB NMPOTEKAHMS KAYSCTBCHHBIX PEAKIIUN HA MOHBI: MAarHUS, KaJbIHs, ATIOMUHUS, IUHKA, sxene3a (II) u xemesa (I1I), menu (II), HabmroneHue u
OMHMCaHUE TPOLIECCOB OKpAIIMBAaHUS IUIAMEHM WOHAMU HATPHs, Kalus W KaJblMs (BO3MOXKHO HCIIOJIb30BAaHWE BHJIEOMATEPHAIIOB), HCCIICIOBAHHE
aM(OTEepHBIX CBOMCTB THJPOKCHA aTIOMUHUS U THIPOKCHIA LMWHKA, PElIeHHe SKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxkHeillne MeTanabl U HX
COEJTMHEHUS».

XHUMHS U OKpYy’Karolias cpeaa

BemecTBa 1 mMaTtepuanbl B MOBCEIHEBHOW KH3HU 4YelOBeKa. be3omacHoe MCIONb30BaHME BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas
MOMOILIb ITPU XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XVMHYECKOE 3arpsi3HEHUE OKpY’Karolle cpenbl (IpeneibHasl JOMycTUMas KoHILeHTpauus Beumects, nanee — [IJIK). Ponp xumuum B permenun
9KOJIOTUYECKHX MTPOOIIEM.

XUMUYECKUHN HKCIIEPUMEHT:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAIIOB, TIOJIMMEPHBIC MaTEPHUAITB).

MexnpeameTHbIe CBSI3H
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Peanmu3zainust MEXIpEeIMETHBIX CBSI3€H NMPH WU3YYCHUHM XUMHUU B 9 KJlacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHHE KAaK OOIIUX €CTECTBEHHO-
HAYYHBIX TIOHSTHH, TaK ¥ OHATUH, SBIISIONIMXCSI CACTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OOme ecTecTBEHHO-HAYYHBbIC TIOHATHS: HAy4YHbIH (DakT, rUmore3a, 3aKOH, TEOPHs, AaHAJIM3, CHHTE3, KIacCU(PUKAIWs, TEPUOJUIHOCTS,
HaOJI0/IEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHUE, TAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MATCPUAITHI.

®u3uKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPHUUYECKUN 3apsi]l, IPOBOJHUKH,
MOJIYIIPOBOTHUKH, JHIJICKTPUKH, (OTORIIEMEHT, BEUIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBA, Ta3, pPacTBOP, PAaCTBOPUMOCTH,
KPUCTAIIIMYECKAasl PEIICTKA, CIUIaBbl, PU3NYECKUE BEIIMYUHBI, €AMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IIAHETHI, 3B¢3/1b1, COJHIIE.

buonorus: ¢orocuHTe3, npixanue, Ouocdepa, 3KOCHCTEMA, MHHEPAIBbHBIE YIOOPECHUS, MHUKPOIJIEMEHTHI, MAaKPOJIEMEHTHI, MUTATCIbHBIC
BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC HCKOITAEMBIE, TOTUIMBO, BOJTHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3VYJIbTATHI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBbI OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTUTAIOTCS B XO/€ OOYUYCHHSI XUMHH B €IMHCTBE YICOHOU H
BOCTIUTATEIHHONU AESITETbHOCTH B COOTBETCTBMM C TPAAMIIMOHHBIMU POCCHICKUMHU COIUOKYIBTYPHBIMH M JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHIATHIMH B O0IIECTBE NpaBWJIAaMU M HOPMAaMU TMOBEACHHUS W CHOCOOCTBYIOT TpOIlECCaM CaMOMO3HAHMSI, CAMOPA3BUTHUS M COIMAIM3AIINU
oOyJaromuxcsi.

JIngHocTHEBIE PE3YIbTAaThl OTPAXKAIOT T'OTOBHOCTH o6yqa101111/1xcs{ PYKOBOJACTBOBATLCSA CUCTEMON MO3UTHUBHLIX HOCHHOCTHBIX OpI/IeHTaIII/II\/'I u
pacuIMpeHne OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) naTprOTUYECKOTO BOCITUTAHHS:

[IEHHOCTHOTO OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY HACIIeUI0, TOHUMAaHUs 3HAYE€HUSI XUMUYECKON HayKu B
JKU3HU COBPEMEHHOTO OOIIeCTBa, CIHOCOOHOCTH BIAAETh JOCTOBEPHOW HHQOpPMAIMEl O TepeAOBHIX JOCTHKEHUAX W OTKPBITUSX MHUPOBOM U
OTEUYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rPaKJIaHCKOTO BOCITUTAHHUS:
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IIPEACTABJICHUS O COLMAJIBHBIX HOPMAX M IpaBUIaX MEXJIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTHBE, KOMMYHUKaTUBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO IOJIE3HOM, Yy4eOHO-MCCIe10BaTeNbCKOW, TBOPYECKOW M JAPYrMX BHJAAX MAEATENbHOCTH, FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
NeSITEIbHOCTH IPU BBINOJHEHUH Y4eOHBIX, IIO3HABATENIbHBIX 3a/lay, BBITOJHEHMHM XHMHYECKHUX HSKCIHEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aUMOIIOHHMAHHIO M B3aMMOIIOMOIIH B IPOLIECCE ITON y4eOHOW AEATEIbHOCTH, TOTOBHOCTH OIICHUBATH CBOC MOBEACHUE M MOCTYIKH
CBOMX TOBapUUIEH € MO3UIIMM HPABCTBEHHBIX U IIPAaBOBBIX HOPM C YUETOM OCO3HAHMS I1OCIIEICTBUI OCTYIIKOB;

3) LEHHOCTH HAYYHOT'O TO3HAHHMS:

MHUPOBO33PEHUYECKUE NPEICTABJICHUS O BEUIECTBE M XMMHUYECKON PEAKIUH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsA HAyKU U
COCTABJISIIOLIME OCHOBY JUISl IOHUMaHUS CYIIHOCTH Hay4YHOM KapTHHBI MHUpA, IPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHON CPEOH, O POIM XUMHH B IIO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBbI, HAIIPABJICHHbIE Ha MOJIY4YEHHUE HOBBIX 3HAHUN [0 XUMHUH, HEOOXOAUMBbIE JUIsl 00bsICHEHHUs HAOII0/1aeMbIX IPOLIECCOB U
SIBJICHUI, TI03HABATEIbHOM, WH(POPMALIMOHHON M YUTATENbCKON KYJIBTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHON PalbOThl C Y4eOHBIMU TEKCTAMH,
CIPAaBOYHOU JINTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMH CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEepec K OOyYEHMIO U MO3HAHMIO, JI0003HATEIbHOCTb, TOTOBHOCTh M CHOCOOHOCTh K €aMOOOpa30BAaHHUIO, MPOEKTHOM U MCCIIE0BATENILCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIEHHOCTH U YPOBHS 0O0yUYEHHMS B JalbHEHIIEM;

4) hopmupOBaHHSI KYJIBTYPBI 30POBBSI:

0CO3HaHME LIEHHOCTH JKU3HU, OTBETCTBEHHOI'0 OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 370POBBINA 00pa3 KU3HH, OCO3HAHHE MOCIEICTBU i
U HEeNpusATHE BPEIHBIX NPUBBIYEK (YHOTpeOJEeHHs alKoroJisi, HapKOTHKOB, KYpPEeHHs), HEOOXOIUMOCTH COOJIOJIEHHs] MpaBuil O€30MacHOCTU IpH
oOpallleHnU ¢ XUMUYECKUMH BEIIECTBaMU B ObITY U PEAIbHOM JKU3HU;

5) Tpy10BOTO BOCIIUTAHHS:

UHTEpeC K MPAKTUYECKOMY M3y4eHUIO Mpodeccuil U Tpya pa3IndHOro poja, YBaKEHHE K TPYAY U pe3ysibTaTaM TPYIOBOH JesTeIbHOCTH, B TOM
YucIe Ha OCHOBE NMPUMEHEHUs MPEIMETHBIX 3HAHWM 10 XMMHH, OCO3HAHHBIH BBIOOP MHIMBUAYAJTbHOW TPAEKTOPUHU MPOJOJIKEHUs 00pa3oBaHUS C
Y4€TOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEHN, yCIIeNTHONW MpodecCHOHAIbHOMN AeITeIbHOCTH U
pa3BUTUSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHATILHOM cpelie;
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6) 3KOJOrHYeCKOro BOCIIUTAHMS:

AKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIC KaK MCTOYHHMKY JKM3HU Ha 3emiie, OCHOBE €¢ CYIIECCTBOBAaHUS, MOHUMAaHHUE IIEHHOCTH
3I0pOBOr0 M 0€30MMacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY M TICUXHYECKOMY 3I0pPOBBIO, OCO3HAHHUE
[IEHHOCTH COOJIOICHHUS MIPABHII OE30MIACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIHUSIX, YTPOKAIOIIUX 30POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble MMPU W3YYCHUU XUMUH, I PEIICHUS 3a7a4, CBI3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEIOH, s
MOBBIIICHHUS] YPOBHS SKOJOTHYECKOW KYJIbTYPhI, OCO3HAHUS TJ00ATBHOTO XapakTepa IKOJOTHYECKUX MPOOJIeM U MyTeH WX PEIIeHUs MOCPEACTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHSI, YMEHHS PyKOBOJCTBOBATHCSI UM B [TO3HABATEIHHON, KOMMYHUKATUBHOMN U COIIMAIbHOM MPaKTUKE.

METAITIPEJIMETHBIE PE3YJIbTATHI

B cocraBe meranpeMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYMMBIC ISl (DOPMUPOBAHHS MUPOBO33PEHUS OOIICHAYYHBIC MOHSTHS (3aKOH, TEOPHS,
IOPUHIINI, THIOTe3a, (akT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJBb3YIOTCA B €CTECTBEHHO-HAYYHBIX yYEOHBIX MpeAMeTax U
MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATHX MPeIMETOB (GOPMUPOBATH MPEICTABICHHUE O IEJIOCTHOW HAyYHOW KapTHHE MUpPA, U YHUBEPCAIbHbIC y4eOHbIE
neicTBus  (MO3HABAaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpbIE OOECIEYMBAIOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHHIO M OCYIICCTBIICHUIO YIeOHOU e TCIIEHOCTH.

[To3naBaTenbHbIE YHUBEPCAbHBIE YdeOHbIE TeHCTBUS

ba3oBrle mornueckme aeCTBHUS:

YMEHHSI WCIOJIb30BaTh MPHEMBI JIOTHYECKOTO MBINUICHHUS] TPH OCBOCHWW 3HAHUHN: PACKPBIBATH CMBICT XUMHUYECKHX TOHATHUN (BBIACIATH HX
XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBSI3b C IPYTHUMH MMOHSATUSMU), UCTIONIB30BATh MOHATHS A1 00BSICHEHUS OTJENbHBIX (DAKTOB U SBIECHUH,
BBIOMpATh OCHOBAHUS M KPUTECPUU JJIS KIIACCU(PUKAIINN XUMHUSCKUX BEIIECTB M XUMUYCCKUX PEAKIUH, YCTAaHABIMBATH PUIHHHO-CIICJICTBEHHBIC CBS3H
MEXTy 00BEKTaMH H3y9ICHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHTYKTUBHBIC, JICTyKTUBHBIC, TI0 aHAIIOTHH ), JIeJIaTh BBIBOJBI U 3aKTFOUCHUS;

YMEHHE MPUMEHSATH B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIE M METANpEAMETHBIE), CHMBOJIIMYECKHE (3HAKOBBIE) MOJIETH, UCIOIb3yEeMbIE B
XUMHH, TPEOOPa30BBIBATH IIUPOKO MPUMEHSIEMbIC B XUMHH MOJEIbHBIEC MPEICTABICHIS — XUMHUYECKHI 3HAK (CUMBOJ 3JIEMEHTA), XUMUYeCcKas (hopMyIia

U ypaBHEHUE XMMHUYECKOM peaklud — IpU pElIeHUH y4eOHO-TIO3HABaTENbHBIX 3aJad, C YYE€TOM 3THUX MOJENbHBIX IPEICTAaBICHUI BBIABIATH U
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XapaKTepU30BaTh CYIICCTBCHHBIC TIPU3HAKU H3y4aEMBIX O0BEKTOB — XUMHUECKHUX BEIICCTB U XMMHUECKUX PEAKIIH, BBISBIATH OOIINE 3aKOHOMEPHOCTH,
IIPUYMHHO-CIICACTBEHHBIE CBA3U U IIPOTUBOPEUHS B U3yYaEMbIX IIPOLECCAX U SBJICHUSX.

ba3oBble nccienoBaTeNbCKUE AEUCTBUS:

YMEHHE UCTIOIb30BaTh MOCTABJICHHBIC BOIPOCHI B KAY€CTBE MHCTPYMEHTA MMO3HAHUS, a TAKXKE B KAYECTBE OCHOBHI /I (DOPMUPOBAHHUSI THITIOTE3bI
10 ITPOBEPKE NPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXKIECHUI;

pUOOpEeTEeHUE OMbITA MO MIAHWPOBAHUIO, OPraHU3AlMH U MPOBEACHUIO YUEHUYECKUX AKCIEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JI0M Ipoliecca,

CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbrar, GOpMyIUpOoBaTh OOOOIICHUS M BBIBOABI IO PE3yJbTaTaM MPOBEACHHOIO OIbITA, UCCIEIOBAHUS,

COCTaBJISITh OTYET O MPOJIETaHHON padoTe.

Pa6ota ¢ nadopmarueii:

yMEHHE BBIOMpATh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALUIO PAa3IMYHBIX BUAOB U (OPM INPEICTABICHUS, MOIy4aeMyI0 U3 Pa3HBIX
UCTOYHUKOB (HAyYHO-TIOMYJISIpHASL JMTEPATypa XMMHUYECKOTO COAEP)KaHUs, CIIPaBOYHBIE MOCOOMs, pecypchl VHTepHETa), KPUTHYECKH OLICHUBATH
IPOTHBOPEUYHMBYIO M HEJJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHATh Pa3IM4YHbIE METOABI M 3alpoChl MPHU TOMCKE W 0TOOpe MH(OPMAIMKU U COOTBETCTBYIOMIMX JIAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUST y4eOHBIX M TO3HABaTENbHBIX 3aJad OMNPEAEICHHOTO THIMA, NPHOOpEeTeHHE OmbiTa B OO0JACTH HCIOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJEHHE KYJIbTypOW aKTHBHOTO WCIIOJIb30BAaHMS PA3IMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATH
ONTUMANIbHYIO (hopMy TpeacTaBiIeHNsT HHGOPMAIMH U WILTIOCTPUPOBATH pellaeMble 3a7aui HECTIOKHBIMU CXEMaMH, JUarpaMMaMu, TpyruMu GopMamMu
rpaduKy 1 UX KOMOMHALUSAMY;

YMEHHE HCII0JIb30BaTh M aHAIM3UPOBATH B Ipoliecce yd4eOHOM U UCCle10BaTENbCKON AesTeIbHOCTH HH(OPMAIIHIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJTLCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KaIOMIeH PUPOIHOMN CPEIBI.

KoMMmyHHKaTHBHEBIE YHUBEpCAIbHBIC YU€OHbIE ICHCTBHUS:

YMEHUS 3aJlaBaTh BOINPOCH! (B XOj€ auayiora W (WIM) JUCKYCCHM) IO CYIIECTBY OOCYXJaeMoW TeMbl, (hopMyTupoBaTh CBOU MpPeJIOKECHUS

OTHOCHUTCIIBHO BBITIOJIHEHUA Hpe)IHO)KeHHOﬁ 3aJa4u,
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YMEHHSI MPEACTABIATh IMOJYYCHHBIC PE3YNIbTAThl MMO3HABATEIHHOU IEATEILHOCTH B YCTHBIX M NMHCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUI0
pE3yJIbTAaTOB BBHITIOJHEHUSI XUMUYECKOTO 3KCIIEPHUMEHTA (J1Ta00paTOpHOTO OIbITA, 1a00paTOPHOU paboThI 10 UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIBLHON M HCCICNOBATEILCKOW JCSATEILHOCTH IPH PEIICHUH
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4eTa OONIMX MHTEPECOB U COTJIACOBAHMS MO3UIMH (00CYXIeHHS, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBD»,
KOOPJMHAIIMS COBMECTHBIX JICHCTBUH, ONPEIeTICHUE KPUTEPHUEB IO OIIEHKE KA4eCTBa BBHITIOJTHEHHOM PabOTHI U IpYyTHe).

PerynsruBHbie yHUBEpCaAIbHBIC yueOHBIC ICHCTBUS:

YMEHHE CaMOCTOSATEIBHO ONPENCNIATh IEIH JIeATEIBbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJHMPOBATH H TIPH HEOOXOIMMOCTH
KOPPEKTUPOBATh CBOIO JCSATEILHOCTh, BBIOMpaTh HanOoliee 3(PpPeKTUBHBIC CIOCOOBI pelieHUsT YISOHBIX W MO3HABATEILHBIX 33J]la4, CAaMOCTOSTEIBHO
COCTABJISATh WJIM KOPPEKTUPOBATH MPEIOKCHHBIN aIrOPUTM JCUCTBUI NPU BBITIOJIHEHUY 33JJaHUH C YYETOM MO yYSHHsI HOBBIX 3HAHUN 00 M3y4aeMbIX
00BEKTaX — BEIIECTBAX M PEAKIUAX, OIICHUBATh COOTBETCTBHE IMOJIYUCHHOTO Pe3y/ibTaTa 3asBICHHOW II€JIM, YMCHUE UCIIOIB30BATh U aHAIU3UPOBATH
KOHTEKCTBI, TIPeJyIaracMbie B YCIIOBUH 3/ IaHUN.

[NPEAMETHBIE PE3VYJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaToOB MO OCBOCHUIO 003aTENIbHOTO CO/IEeP KaHUS, YCTAHOBIEHHOTO JaHHOU ¢epepanbHON pabodeil mporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyIHBIC 3HAHUS, YMEHUS M CIIOCOOBI JICUCTBHM, CTICIIM(PUUSCKUC I IPEIMETHONW 001acTH «XHUMHS, BUIBI
JESATEIILHOCTH T10 TIOJTYICHHIO HOBOT'O 3HAHUS, €r0 HHTEPIPETAIlUH, TPEOOPA30BAHMIO ¥ IPUMEHEHHIO B PA3JTUYHBIX YUCOHBIX i HOBBIX CUTYAITUSX.

K kon1ty oOyuenus B 8 kiiacce mpeiMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

® PAacCKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX IMOHSATUI: aTOM, MOJICKYJIa, XUMHUYECKHIA 3JIEMEHT, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH

(omHOpOJHAS M HEOJHOPOJHAsS), BaJIEHTHOCTh, OTHOCHTENbHAS aTOMHAasi U MOJEKYNspHas Macca, KOJMYECTBO BEIIECTBA, MOIb, MOJSpHAS
Macca, MaccoBasi JIOJS XHMHYECKOTO OJJIEeMEHTa B COCJAMHEHUH, MOJSPHBIA O00BEM, OKCHA, KHCIOTa, OCHOBAaHWE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHHS, XHMHYECKas peaknus, KiIacCu(UKaMs PeaKIuii: Peakud COCIUHEHUS, PEaKIuN

Pa3I0XKCHUA, pPCaKIHUU 3aMCIICHUA, PCAKIHUU 06MCHa, 9K30- U SHAOTCPMUUCCKHEC pPCAKIUU, TEIIOBOM 3(1)(I)CKT pCaknuuu, sAApoO aroma,
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DJIGKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalb, paINyC aTOMa, XUMHUYECKas CBS3b, MOJISIpHAS U HETIOJISIPHAS KOBAJICHTHASI CBSI3b, MOHHAS CBSI3b,
WOH, KaTHOH, aHUOH, PAaCTBOP, MacCOBAas J10JIs BEIIECTBA (IIPOLIEHTHAs! KOHIIEHTPAIUs1) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN U IPUMEHSATH 3TU MOHITHS MPU OMUCAHUU BEIIECTB U UX IIPEBPAIICHHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJIsi COCTaBJICHHS (POPMYIT BEIIECTB M YPABHCHUN XUMHUYECKUX PEAKIIHIA;

OTNpEeNATh BAJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEMEHb OKUCICHHUS JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
MIPUHAJJICKHOCTh BEIIECTB K OMPEACIICHHOMY KJaccy COCIUHEHWH 1o ¢GopMyliaM, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs W HMOHHAs) B
HEOPTraHUYECKUX COCTMHCHHUSIX;

packpbiBaTh cMbici [lepuognueckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTpUPOBATh MOHMMAaHUE MEPHUOJUYECKON 3aBHCHMOCTH CBOMNCTB
XUMHYECKHX DJIEMEHTOB OT HX MojoxeHus B [lepmonumyeckoil cucteme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

OMUCHIBATh M XapaKTepu3oBaTh TaOIM4HYyI0 (opmy [lepumonnyueckoid CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «modouynas noarpynna (b-rpymnma)y, mansie u Oonbline Nepuobl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabmuie «llepuoguyeckas cucrema xumudeckux siaemeHToB JI. M. MenpneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00Iee YHUCIIO JIEKTPOHOB U pacIpe/ie]IieHHe UX 10 IIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIeCTBA, XMMHUYECKHE peakuuu (M0 YUCIYy M COCTaBy Yy4YacTBYIOIIHUX B
peaKIu BEIIECTB, MO TEIIoBOMY dhdexTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TMOATBEPKIAs OMHUCAHUE MPUMEpPAMHU
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4Y€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B
Pa3IUYHBIX YCIIOBUSX;

BBIUMCIISATH OTHOCUTENBHYIO MOJEKYISAPHYI0 U MOJSPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJNI0 XHMHYECKOTO JJIEMEHTa Mo Qopmyse

COCIMHCHUA, MAaCCOBYIO TOJIHO BEIIECTBA B paCTBOPEC, IIPOBOJIUTH paC'-IéTI)I 110 YPaBHCHHIO XHUMHYICCKOMN pEaKkuuun;
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MPUMEHSTh OCHOBHBIC OTNEpPAllMU MBICIUTEILHON JEITeTbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, O0000IIeHWE, CHCTeMAaTH3AIHIO,
KJIACCHU(PUKAIIMIO, BBISIBICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3€H — JIJISl M3YYCHHS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHA, €CTECTBEHHO-
Hay4YHbIE METO/IbI I03HAHUS — HAOI0ICHHE, U3MEPEHHE, MOJICTTMPOBAHHE, SKCIIEPUMEHT (peabHbId U MBICJICHHBIN);

CJIeIOBaTh MpaBUiIaM MOJb30BaHUs XMMHUECKON OCYI0H U J1a00paTOpHBIM 000pYyI0BaHHEM, a TAKXKE MPpaBUIaM OOpaleHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIMSIMU TIO0 BBIMIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKHX OIMBITOB IO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB
(Bomoposla M KHCJIOPOJa), MPUTOTOBIEHUIO PACTBOPOB C ONPEACNICHHOM MAaccOoBOM [oJie pPAacTBOPCHHOIO BEIIECTBA, IJIAHHUPOBATh U
MPOBOJIUTh XUMHUYECKHUE ODKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IMIEIOYEH M KHUCIOT C IOMOIIBI0O HWHIUKATOPOB (JAKMYC,

dbeHondTanen, METHIOPAaHK U IPYTHE).

K koHiy oOydenus B 9 kitacce mpeMeTHBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPAXKATh C(HOPMUPOBAHHOCTH y 00YJaAIONINXCS YMECHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUH: XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIOKHOE€ BELIECTBO, BAJEHTHOCTb, 2JEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHUCIICHUS, XMMHYECKas PEAKLUs, XUMUYECKas CBSA3b, TEIJIOBOM
3P PEeKT peakuuu, MoJb, MOJSAPHBIA 00BEM, PACTBOP, IEKTPOIUTHI, HEIJICKTPOIUTHI, IIEKTPOIUTHIECKAs JUCCOIMALNS, PEAKIIUU HUOHHOTO
oOMeHa, Karalu3aTrop, XMMHYECKOE PpaBHOBECHE, OOpaTHUMble M HEOOpAaTUMBbIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH,
OKHUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAaHOBJIEHHE, aJUIOTpONusi, aM(OTEpHOCTb, XWMHUYECKasi CBs3b (KOBaJIEHTHasl, MOHHAas,
METAJIIINYECKAst), KPUCTAJUIMYECKAs PEIIETKA, KOPpO3Us METAJIOB, CIUIaBbl, CKOPOCTb XHMUYECKOW pEaKLUH, NPEAEIbHO IOMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX TIOHATUHN U IPUMEHATH OTU IIOHATHS IIPU OIIMCAaHUU BEUIECTB U UX IIPEBPAILCHUN;
UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JUISl COCTABJICHUS (JOPMYJI BEIIECTB U yPaBHEHUN XUMUYECKUX PEAKIIHii;

OIPENENATh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUUYECKUX JJIEMEHTOB B COCAUHEHHUAX Pa3JIMYHOIO COCTaBa, PUHAJICKHOCTD BEIECTB K
OTIpeNIeNICHHOMY KJIACCy COEIMHEHUH Mo (GopMyiaM, BHJ XUMHUYECKOW CBS3U (KOBaJEHTHAas, MOHHAs, METAJIMUECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsA] HOHAa IO XHUMHUYECKOW Qopmyse, XapakTep cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX COEAMHEHWH, THUIl

KpHCT&JlJIH‘-ICCKOﬁ peIJ_IéTKI/I KOHKPCETHOT'O BCIICCTBA,

19



packpbiBaTh cmbica [lepuonnueckoro 3axkona JI. M. MenneneeBa U JEMOHCTpPUpPOBAaTh €ro IOHMMAHME: OMMCHIBATh M XapaKTEpU30BaTh
TabnmuHyto ¢popmy [leproaudeckoii CHCTEMbl XUMHUYECKHUX 3JIEMEHTOB: Pa3inyaTh MOHITHUS «TJaBHAS MOATpyMna (A-rpynmna)» U «mobodHas
noarpynna (b-rpynmna)», maneie u OoJjibLIME MEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B MEPUOAMYECKOM Tadnwuie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps/ siipa, 00IIee YMCIIO 3JISKTPOHOB U paclpeieieHue
UX TI0 3JIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIIEMEHTOB U HUX COCIUHEHUI B Ipeaenax MalbIxX
IIEPUOJOB U TJIABHBIX NOJArPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIUPOBATh XMMHYECKHE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XMMUYECKHE peaknuu (10 YHCIy M COCTaBy y4YacTBYIOIIMX B
PEaKIuu BEIIECTB, N0 TEIIOBOMY A (hEeKTy, 10 U3MEHEHUIO CTENeHeH OKUCICHHUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0mMEe M crenu(uyecKkrne XMMHYECKHE CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, IMOATBEPKIAs OMHCAHUE
IIpUMEpaMH MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

COCTaBJISITh YPABHEHUS SJIEKTPOIUTUYECKON IMCCOLMALINN KUCIIOT, LIEJIOUEN U COJIEH, NTOJIHbIE U COKPAILCHHbIE YPAaBHEHUS pEaKIIMi HOHHOTO
o0MeHa, ypaBHEHMsI peakLnii, MOATBEPKIAIOIINX CYLIECTBOBAHUE FEHETUUECKOM CBSI3U MEX/y BELLIECTBAMU PA3JIMYHBIX KJI1ACCOB;

PacKpbIBaTh CYHITHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI TOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OaaHca 3TUX peaKIuii;
IIPOrHO3MPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH IPOTEKAHUS XMMHUYECKHUX MPEBPALIEHUN B Pa3INYHbIX
YCIIOBUSIX;

BBIUHCIISATH OTHOCUTENBHYIO MOJEKYJISIPHYI0 U MOJSPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNI0 XHMHYECKOrO JJIEMEHTa Mo Qopmyse
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOM peakLnu;

coOirofaTh MpaBuiIa MOJIb30BAHUS XMMHUYECKON MOCY10i U 1a00paTopHbIM 000pyI0BaHUEM, a TaKXe MpaBuia 0OpalleHHs ¢ BELIeCTBaMU B
COOTBETCTBUM C MHCTPYKIMSAMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIECTB

(aMMI/IaKa " YTJICKUCIIOTO ra3a);
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MPOBOANTH PEAKIIUU, MOATBEPIKIAIONINE KAYSCTBCHHBIH COCTAB Pa3lIMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM ITYTEM XJIOPUI-, OpPOMHUI-,
nonu-, kKapooHat-, pocdar-, cuamkar-, Cyabpar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ UOHBI H3y4YE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPax HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTEIBHON AESITENbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AIINIO0, BbISBICHHE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JUISl U3YYEHHMsI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKLUM, €CTECTBEHHO-HAYyUHbIE METOJbl MO3HAHUS —

Ha0JI0/IeHUE, U3MEepPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
Koan4yecTBO 4yacoB
Ne HanmeHoBaHMe pa3aesioB U K I DileKTpoHHbIe (HudpoBbIe)
n/n TeM MPOrpaMMBbl Bcero OHTPOJIBHDIC paKTHieckue oOpa3oBaTe/ibHbIE pecypChl
padoThbI padoThbI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE OHATHSA
X — 0

11 eCHTZ(I:’ITiO3H]ZEIl{XI/<I§EZII?p;i(e}:I/FIIIII)CCKOI}'I 5 2 bubmorexa LOK

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

JIesITeTbHOCTH YeJIOBEKa

12 BemecTtBa u XuMuueckue 15 1 bubmuorexa [IOK

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

Hroro mo pazneny 20

Pa3nen 2. Baxkneiinmue nmpeacTaBuTe/ I HEOPraHUYECKHX BelleCTB
21 Boznyx. Kucnopon. [Tonsitue 06 5 bu6nunorexa [IOK

' OKCHJIaX https://m.edsoo.ru/7f41837c
99 Bonopon. [lonsitue o kucnorax u 8 1 bubmuoreka [JOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuorexa [IOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 1 1 1 but6mmoreka [IOK

' HEOPraHUYECKUX COCAUHCHUIN https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pa3nen 3. [lepuonnueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jeMenToB /[, U. MenaeneeBa. CTpoeHne aToMoB. XuMHYeCKast

cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE P€akKnuu

31

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB JI. 1.
Mennene-eBa. CtpoeHue aroma

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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XUMH4YecKas CBA3b.

bubnuorexa [JOK
2| Omemmems : : Pipe i ecio0 7141837
Hroro no pazneny 15 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 BH6H_HOTeKa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O 68 4

[TPOI'PAMME
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9 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM (uudposbie)
Ne n/m R ——— Beero Kongpo.m)m,le HpﬁaKanecmle 06PA30BATEILHBIE
padoThI padoThI pecypebI
Pa3nen 1. BenecTBO M XUMHYECKHE PeaKIUN
11 [ToBTOpenue u yriyOiaeHue 3HaHUHA 5 1 bubmumoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnuotexa [JOK
' XUMHYECKUE PEaKIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paszgen 2. Hemera/iibl M X COCAMHEHUSA
21 OO61mas xapaKTepuCTHUKa XUMHUUECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
o | o ; Bores 0K
' PYMHEL Lep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as XxapakTepuCcTUKa XUMUYECKHX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-Tpynnsl. A30T, pochop 1 ux 7 1 hitps://m.edso0.ru/7f41a636
COCIMHEHUS
24| onevemos IVApymme Yenepotn 5 ) 2 Bubmorexa LIOK
' o PYIHBL. P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazneny 25
Pa3znen 3. Meraiibl M MX COeIUHEHHS
3.1 OO0I11e CBOMCTBA METAJIIOB 4 bubmuoreka [JOK
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https://m.edsoo.ru/7f41a636

bubmuorexa [JOK

3.2 Baxneiime Metamisl 4 UX COEIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus U OKpy:KawIias cpeaa

41 B 3 bubmuorexa [JOK
. €IIEeCTBA U MaTEPUaIbl B JKU3HHU YCIIOBEKA hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 3
P 3 bubmuorexa [JOK

C3CPBHOC BpEMi https:/m.edso0.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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IHOYPOYHOE INTAHUPOBAHMUE

8 KUIIACC
e KosmmyecTBo yacos JMara DJIeKTpOHHbIe HU(POBBIE
wn Tema ypoka Beero Kourpouabnbie | IlpakTuyeckue W3yeHuS o0pasoBaTejibHbIe
padoTbI padoThbI pecypcsl
1 [Ipenmer xumuu. Poiab XUMUU B KU3HU 1 bubnmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAX MMO3HAHUS B XMMUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckass pabora Ne 1 «lIpaBuna
3 pabotel B maboparopuu M IPHUEMBI 1 1 bubmmoreka [JOK
oOparieHust c 71a00paToOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBAaHUEM
4 Uucteie BemectBa U cMecd.  CrocoObl 1 bubnunoreka LIOK
pasjeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas pabora Ne 2 «Pa3zgenenwue
5 015[)606171 (Ha nppﬁwepe OUYHCTKH HOB;[peHHoﬁ 1 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 buomorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE 3JIEMEHTHI. 3HAKU (CHUMBOJIbI) 1 bubmmnoreka HOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U cOKHBIE BELIECTBA 1 buomorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 bromorexa LIOK
https://m.edsoo.ru/ff0d2d50
TB.
10| Ximwtscckon dopuysa. Barenmocn arowos | 1 BuGmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHYECKUX 3JIEMECHTOB
11 OtHOCHUTENBHAS aToOMHas Macca. 1 but6mmoreka [JOK
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OTtHOCUTENbHAS MOJIEKYIISIPHAs Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 10718 XMMHUYECKOI'0 3JIEMEHTa B bubnunoreka LIOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosib. MossipHas bu6nuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Ou3uyeckue W XUMUYSCKHE  SBJICHHS. bubnunoreka LIOK
XumH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipuznaku u YCJIOBHS MPOTEKAHUS bubmuorexa [{OK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3akoH COXPaHEHUsI MAacchl BEIIIECTB. bu6nunorexa LIOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Brrunciaenus koimyecTBa, MacChl BEIICCTBA bubnunoreka LIOK
17 M0 YPaBHEHHSM XUMHUYCCKUX PEAKIU https://m.edsoo.ru/ff0d5708
Knaccudpukanmsas  XHMHYESCKHX CaKIuil
18 (COG,I[I/IHq;HI/I}IH Pa3JIOKEHUS SaMIe)H_IeIiII/IH bubnnorexa LJOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JlomonocoB = — CHBIN-
19 SHIIMUKJIOIE/INCT. O060061m1eHHE & u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIusl 3HAHUI
20 Konrponenast  paGora Nel mo Tteme bubmmnoreka HOK
«BerecTBa 1 XUMHUECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
B — CMeChb Ta30B. TaB B a.
21 KSI?:?I}(I))I()OIL —C Z);GC:MCH?FSI(; npchTCoe Bemoe3ci}1;)(() bubmorexa LIOK
: https://m.edsoo.ru/ff0d448e
O30H
dusnueckne U XUMHYCCKHE  CBOICTBa
22 KHUCJIOpoAa (peaklMu OKUCIEHUS, TOpEHHeE). bubmmorexa HOK
ToHsTHe 06 OKCHIax https://m.edsoo.ru/ff0d4614
CnocoObl MOJyYCHHSI  KHCIIOpoJa B
23 nabopaTtopuu yIII/I HpOMLIIHJI;eIi[HOCTI/I. bubmmorexa HOK
I https://m.edsoo.ru/ff0d497a
PUMEHEHHE KUCIopOoaa
24 TemnoBoit >PPexT XUMHUECKOH peakiuH, bu6mmoreka [IOK
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IOHATHUC O TCPMOXUMHUYCCKOM YpPaBHCHHU,
OK30- U SHAOTCPMUUCCKHX PEAKIUAX

https://m.edsoo.ru/ff0d4790

TommBo  (HedTh, yroab W METaH).

25 3arpsi3HEHUE  BO3AyXa CIOCOOBI  €ro bubmaorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILCHHS
26 gﬁiﬁiﬁéfﬁ?ﬂ Hpa(sc(())'Z/Ipajlj;le ’ K;(gIopToe;e bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopoa — sneMeHT U npocToe BELIECTBO. bub6numoreka [IOK
Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
08 ®Ou3pyeckue W XHMHYSCKHE  CBOMCTBA bubnunoreka LIOK
Bosopoza. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHe 0 KHCIIOTaX U COJISIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bt MOy YCHHUS BOJIOpOJIA B bubmmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4ddo
IIpakTrueckas T °© 4 mo TeM
31 «ﬁ?)nyqele{;ea Hpa6gognpgiue Boozlop(fﬂae bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 ModsipHblif 00bEM ra30B. 3aKOH ABOraapo ]f?':/tlg ;I//I/(r)ﬁzléz ;_cl)?tljiffO d542¢
o | Do i sommecms venees B 10K
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA U 00BEMY
Borunciienuss 005EMOB Ta30B I aBHCHU
34 peaKuCHHe Ha 0600?{0(1)3e 3321(;<OH; y§61>éf4HHI§ Bubnorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
. bubmorexa LIOK
35 du3nyecKre U XUMUYECKHE CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
CocraB OCHOBaHMH. TTonsitue 00 bubmuorexa [{OK
36 WHAUKATOpax https://m.edsoo.ru/ff0d59e2
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Bonma kak pactBopurenb. HacwllieHHBIE 1

37 HEHACHIIIICHHBIE PacTBOPHL. MaccoBas 10Jis Bubmiorexa HOK
https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[Ipaktnueckass pabora Ne 5 mo Teme
38 «IIpurorosienue pacTBOpOB c Bu6mumotexa [JOK
OIpeaeaICHHOM MAacCOBOM Jtonei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponpHass  paGora Ne2 mo  Teme bubmuorexa [IOK
«Kucnopoza. Bomopoa. Bomga» https://m.edsoo.ru/ff0d6342
40 OKCHBI: COCTaB, KiaccuuKanus, bubnunoreka LIOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne ©  XMMHYECKHE  CBOMCTBa
41 Kncny(;{THHx OCHOBHBIX W  aM(OTepHBIX Bubmuorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIacCH(pUKAIIS, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lonyuenne W  XMMHUYECKHE  CBOWCTBA Bbu6mmoteka [JOK
43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: COCTaB, Kiaccupukaus, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XMMUYECKUE CBOMCTBA KUCIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
6 Comu (cpeanue): HOMEHKIATypa, CIOCOOBI bubmuoreka [{OK
MOJTY4CHHSI, XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Mpaktiueckas pabora Ne 6. Pemenue
47 OKCHEPUMEHTAIbHBIX  3aJad 10  TeMe bubmuorexa [{OK
«OCHOBHBIE KJIacChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHECHU I
48 'enernueckass CBA3b MEXIAY  KIAcCaMH bubmuoreka [JOK
HEOPTaHWYECKUX COCTUHEHHIA https://m.edsoo.ru/00ad9a50
49 O00011IeHE U CUCTEMATU3ALUS 3HAHUI bubmorexa TTOK

https://m.edsoo.ru/00ad9cb?2
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https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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Konrponsnas pabora Ne3 mo  Tteme

50 "OCHOBHbIE KJIACCBI HEOPraHUYECKUX Bubmiorexa LIOK
o https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBbie OIIBITK KJ1acc Ka
o1 XI/II\I/)IEI:{IGCKI/IX BIJIIGII\I/ILGIIZTEB. HOH;IHTHe I;I)d;l;yn?[il; Bubmiorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuit 3axkoH u Ilepmommyeckas Bubnmorexa [IOK
52 cucreMa xumuyeckux dnemento . WM. .
https://m.edsoo.ru/00ada52c
Meunneneesa
53 n bubnunoreka LIOK
CPUOJIBL, TPYIHIBL, HOATPYIIHIBL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sJIEP. bubnnorexa [JOK
W3oTorbt https://m.edsoo.ru/00ada342
o | e T oo oo B LOK
M pHOA o https://m.edsoo.ru/00ada6bc
eHjienieeBa
XapakTepucTuKa XUMHUYECKOTO dNIEMEHTa 110 BuGmiorexa LIOK
56 ero nojoxkeHuto B Ilepuoguueckoil cucreme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenne Ilepuoanueckoro 3akoHa Jid
57 pa3Butuss Hayku u npaktuku. J. . bubmuorexka [IOK
MeHnneneeB —  Y4Y€HBIH, Memaror W https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB bubnnorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 " bubmmoteka IIOK
OHHAA XUMHHCCkas CBA3h https://m.edsoo.ru/00adac34
60 K but6mmorekxa [IOK
OBaJICHTHAs MOJISIpHAsi XUMHUUYECKasi CBSI3b hitps://m.eds00.ru/00adaab8
61 K bubmuorexa [{OK
OBAJICHTHAs HEMOJsIpHAsi XUMHUYECKasl CBSI3b hitps://m.eds00.ru/00adaab9
62 CreneHp OKUCIECHUS bubnuoteka [IOK

30



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
63 OKHUCIUTENTHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakinuu https://m.edsoo.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 bubmorexa LIOK
https://m.edsoo.ru/00adb076
65 KontponpHass  pabora Ned 1o  Teme 1 bubmmoreka [JOK
«Ctpoenue atoMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 Pe3epBHbIit YPOK. O06006m1eHne u 1 bubmuorexa [{OK
CHCTEMATHU3ALINS 3HAHUIN https://m.edsoo.ru/00adb33c
67 PesepBHbIit YPOK. O0001enue Hu 1 bu6nunorexa LIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9cb?2
68 Pe3zepBHbIit YPOK. O0600mmenne u 1 Bbu6mmoteka [JOK
CHCTEMAaTH3aIMs 3HAHHH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1IO 68

[NPOIT'PAMME
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9 KUIACC

KoanuecTBo yacoB

JIeKTPOHHBbIE IU(PPOBBIE

Ne Tema ypoka Kout I Hata oOpa3oBarTe/ibHbIE
. Beero POJILHBIE paKTH4YeCcKue e — p
padoTbI padoThbI pecypcsl
[lepuonnueckuii 3akoH. Ilepuommueckas
1 CH(?TeMI; XUMHAYECKUX 3neMIe):HT§B . N 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
2 XI/IMI/I‘ICCKII:/)IX JJIEMEHTOB TEPBBIX TPEX 1 bubmorexa LIOK
https://m.edsoo.ru/00adb6hb6
110504 (0 (0):!
3 Knaccudukanus u HOMEHKJIaTypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bungpl XuUMHUECKOM CBSI3M W THUIIEI 1 bu6nunorexa LIOK
KPUCTATHIECKUX PEIIECTOK https://m.edsoo.ru/00adbac6
KonrponsHast pabGora Nel mo Teme
5) «[loBroperne W yriayOneHue 3HAHHUN 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanust XuMUuecKuX peakiuii 1mo 1 bubmuoreka [IOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbchb0
IlonssiTHE O  CKOpPOCTM  XHMHMYECKOU
7 peaxkuuu. HOH}ITI/Iep O TOMOI€HHBIX H 1 bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIUAX
[lonsiTHe 0 XMMHYECKOM pPaBHOBECHH.
@akTopbl, BIUAKOIIME HAa  CKOPOCTH bubmnoreka IIOK
8 . 1 )
XUMHUYECKOH pEakUMu U  TOJO0XKEHUe https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
9 OKHCIUTENBHO-BOCCTAHOBUTENBHBIE 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus ANEKTPOIUTUYECKOIN 1 bu6muoreka [JOK
muccormarid.  CuiabHBlE ® ciia0ble https://m.edsoo.ru/00adcd68
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IEKTPOJIUTBI

1 " . bubnunoreka LIOK
OHHBIC YpaBHCHHUA peakiiu https://m.edsoo.ru/00add448
12| oonoammii » ceere npexcrasnemmil 06 bumiorexa LIOK
re b https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON TUCCOITUAITUT
13 mpercramenmi o0 aeaponmccton BaSmorexs LIOK
e P https://m.edsoo.ru/00add8b2
JIUCCOLIMAIIAN
1 I . bubmuoreka [{OK
OHATHE O THAPOJIM3E CONICH https://m.eds00.ru/00add9d4
. bubmmorexa [JOK
15 O00011IeHNE U CHCTEMATH3aLUs 3HAHUN https://m.edsoo.ru/00addd12
16 [Tpaktuueckass pabota Ne 1. «Pemienue bubnnorexa [JOK
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa
7 Onmpommcn oo, Bubmorexa LIOK
P AMCCOUHATIHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
18 OOmass ~ XapakTepUCTHKAa  TaJlOTE€HOB. bubmmnoreka HOK
XUMHUYECKHE CBOWCTBA Ha ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 fgﬁﬁgggliig . CBOIZCCC;J:;HM HOJI': Hcgg;:: bubmorexa LIOK
g YHCHHUE, https://m.edsoo.ru/00ade104
MIpUMEHEHHE
20| loyaenme conmof knerorss moysonme Bumiorexs LIOK
LIy YT https://m.edsoo.ru/00ade348
e¢ CBOMCTB»
B
21 | poaunii, cmn o 1 pearcion an b Bumiorexa LIOK
’ https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mas xapakTepucTuka 3meMeHToB VIA- bubnmnorexa [JOK

TpYIIIBI

https://m.edsoo.ru/00ade64a
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AnnotponHble  MOIUGUKAIMM  CEpBHI.

23 Haxoxnenue ceppl M €€ COCIUHEHUH B Bubmorexa LIOK
o https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKHUE CBOMCTBA CEPBI
24 CepoBogopoji, cTpoeHHe, GU3HUECKUE U bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 gﬁgﬁime CGEH.XI/IMEESS?L ciggljg:;z, bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEaKIINH, JISKAINE B OCHOBE
MPOMBIIUICHHOTO  CIIOcO0a  IMOJyYeHHS
26 cngoﬁ KHCIIOTBI. XI/IMI/I}‘,-IECKOC bubsmorexa LIOK
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpYXKaromieu cpenbl
COCTUHEHUSIMU CEPBI
Brruncienne MaccoBOM JOJM  BBIXOZA bu6nmorexa LIOK
27 .
IPOIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOmias xapakTepUCTUKA 3JIEMEHTOB VA-
28 rpynmsl.  A30T, pacnpoCTpaHEHHE B bubmmoreka [JOK
npupone, (QuaMYecKkue M XUMHUYECKHE https://m.edsoo.ru/00adeeab
CBOWCTBa
29 AMMHak, ero pusnmdeckre U XMMHYECKHE bub6nmmorexa LIOK
CBOMCTBA, NMOJyYCHUE U TIPUMEHCHUE https://m.edsoo.ru/00adf004
0| dlonyeeme v, ycnme o Bummorexa LIOK
Iy ’ v https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KucioTta, e¢ (uznueckue u bubmmnoreka HOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHE  HUTPATOB U COJIEU
32 aMMOHHUSI B  KAaueCTBE MHUHEPAIbHBIX bubmmoreka [JOK
ynoOpeHnii. XUMHYECKOE 3arps3HEHHe https://m.edsoo.ru/00adf518
OKpY’KaloIllel cpebl COeAMHEHUSIMU a30Ta
33 docthop. Oxcun  dochopa (V) wm bubnunoteka [IOK

dbochopHast  KucioTa, (PUINYECKHE U

https://m.edsoo.ru/00adf68a
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XUMHUYCCKUC CBOﬁCTBa, MOJIy4YCHHUC

Hcnonb3oBanue QocpatoB B KauecTBe

bubnunoreka LIOK

34 MUHCPAILHBIX YAOOpEHHi. ~ SarpasHerue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
35 VYraepona, pacnpocTpaHEHHE B HOPUPOJE, bubmmoreka [JOK
(bu3ryecKre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriepoga, wux (usuveckue u
36 XUMHYECKHE CBOHCTBA. OKOJIOTHYECKHE bub6nmoreka [IOK
npoOJieMbl,  CBSI3aHHBIE € OKCHIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)
37 v ) bubnunoreka LIOK
FOJILHA KMCIIOTA H €€ COMH https://m.edso00.ru/00ae006c
IT 0 Ne 4
% | llonysenne  yeremmeroro  ras. BuGanorera LIOK
7 - " https://m.eds00.ru/00ae027¢
KadecTtBeHHas peakiys Ha KapOOHAT-HOH
[lepBoHavyabHbBIE 0 00
39 OpII‘DE?HI;I‘-I:CKI/II))I:H Bemecl;BZ:THﬂ KakK 0 bubnnorexa [JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 K . bu6mmoteka IIOK
DEMHHH 1 €10 COCAUHCHIA https://m.eds00.ru/00ae080a
[TpakTnueckast pabora Ne 5. Pemenue
a1 OKCIIEPUMEHTAIBHBIX  3a7ad 10 TeMe bubmuoreka [IOK
«Baxneiiime HEMETAJLIBI u nX https://m.edsoo.ru/00ae0bf2
COCIIMHEHUS)
o | o plon X3 we B 10K
https://m.edsoo.ru/00ae0e18
COCIMHEHUS
OO0mass  XapaKTepUCTUKA  XUMHUYECCKHX
3JIEMEHTOB — METAJUIOB. MeTtajyeckas bubmuoreka [{OK
43 .
CBSI3b U METAUTMYECKAash KPUCTAILTHICCKAsI https://m.edsoo.ru/00ae103e
pemerka. dusnyeckue CBONCTBA METAIIIIOB
44 XuMHU4ecKre CBOMCTBa METaJIIOB. but6mmoreka [JOK
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https://m.edsoo.ru/00ae054e
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ONEKTPOXUMHUYECKUN  psAA  HaNpsHKEHUN
METAJUIOB

https://m.edsoo.ru/00ae1156

OO0mme crnocoObl TMOJTYyYEHUS METALIOB.
CraBbl. BelumciaeHuss 10 ypaBHEHHSIM

bub6numoreka [IOK

45 XMUMHUYECKUX pEeakiMid, ecCld OJUH W3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT NMTPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB BH6H_HOTeKa HOK
https://m.edsoo.ru/00ae1278
Bbubmnoreka IIOK
4 [Henoumpre MeTaue! https://m.edsi.ru/OanMbZ
48 OKcubl ¥ TUIPOKCUIBI HATPUS U KaJTUS EH6H_HOTeKa HOK
https://m.edsoo.ru/00ae14b2
49 [llenoyno3eMenbHBIC METAJIIBI — KaJIbIIUH bubmuoreka [{OK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Baxueimme coeTMHESHUS KBNS EH6H_HOTeKa HOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CHCTEMATH3aLUs 3HAHUN
59 JKéctkocth  BOABI W CIIOCOOBI €€ bubnmorexa LIOK
yCTpaHEHHs https://m.edsoo.ru/00ae1886
2 | Roomern e o 66 Busmorexa [IOK
S — https://m.edsoo.ru/00aelae8
. Bbubmnorexa IIOK
54 AJoMEHEH https://m.edsgg).ru/00ae1064
55 AMmpoTtepHble  CBOWCTBA  OKCHAA U bubmmnoreka HOK
THIPOKCHIIA https://m.edsoo.ru/00aelc64
bubnmorexa LIOK
56 HKeneso https://m.eds£.ru/00aeld86
57 Okcuabl, THAPOKCU B U con xenesa (II) bubmmnoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CUCTEMATH3alU 3HAHUHI
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[IpakTtnueckass padora Ne 7. Pemenue

59 SKCIIEPUMEHTAJBHBIX  3aJad [0 TeMe 1 bubsmorexa [IOK
. https://m.edsoo.ru/00ae3de8
«BakHeWIne MeTaIbl U UX COCTUHCHUSD)
Bpruncienus mno ypaBHEHUSIM XUMUYECKUX
KW U OJHMH H I'CHTOB JaH B
60 Eigbim’ eCIJ/IIJII/IOﬂ con2p§<epilTe gpni[qaecn. 1 bubmmorexa LIOK
o https://m.edsoo.ru/00ae1750
Bpiuucnenuss MaccoBod 0 BBIXOJA
MPOJIYKTa pEeaKINU
61 O06o001IeHrne U cUCcTeMaTH3allusl 3HAHUH 1
62 KonrponpHast pabGora Ned 1o Teme 1
«Bakuelmme MeTaJlIbl U UX COCTUHEHUS
63 BemectBa 1 Marepualibl B MOBCEIHEBHOM 1 bu6nmnorexa LIOK
JKH3HH YeIIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE OKpYXKarollen 1 bubnmnoreka [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp XM B pemieHUM 3KOJIOTMYECKUX 1 Bbu6mmoteka [JOK
npobieM https://m.edsoo.ru/00ae4270
66 PesepBHplii  ypok.  O6oOumieHue  u 1 bubmuoteka [IOK
CHCTEMAaTU3aLMs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PezepBublit  ypok.  O06o0Omenue  u 1 bubmmnoreka HOK
cUCTEeMaTH3aIus 3HAHUH https://m.edsoo.ru/00adb33c
68 PezepBublit  ypok.  O06o0Omenue  u 1 bubmmnoreka HOK
CHCTEMATU3aLNs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 1O 68

[NPOT'PAMME
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YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
Xumust: 8- kimacc: 6a3oBbiil ypoBens: yueonuk / O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnagkos. — 5-e uzg., nepepab. — Mocksa: IIpocsemieHue,
2023. — 175 c.: nn.
Xumust: 9-i kimacc: 6a3oBbiit ypoBeHb: yueOnuk / O.C. I'abpuensn, U.I'. Octpoymos, C.A. Crnaakos. — 5-¢ uzn., nepepad. — Mocksa: [IpocsemieHue,
2023. - 223 c.: ni.
METOAUYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA
Mertonudeckoe ocoowue. 8 kiacc (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C.A. Crnaakos).
Mertonudeckoe ocoowue. 9 knacc (aBropsl O. C. 'abpuensy, U. I'. Octpoymos, C.A. Crnaakos).
Terpanp 17t 1aOOPaTOPHBIX OMBITOB M MpakTHYecKux padot. 8 kiace (aBroper O. C. ['abpuensn, 1. B. AkcéHoBa).
Tetpaap 1151 1TaOOPATOPHBIX OMBITOB U MpakTHUeckux padot. 9 knacc (aBropel O. C. 'abpuensu, U. B. AkceHoBa).
XuMus B TeCTax, 3a/1auax u ynpaxnenusx. 8 kiacc (aBtopsl O. C. 'abpuensn, U. B. Tpuryouak).
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
https://myschool.edu.ru/

https://www.mos.ru/city/projects/mesh/?ysclid=lInytdomob917522968

https://www.yaklass.ru/

https://www.sipkro.ru/projects/funktsionalnaya-gramotnost/

https://fioco.ru/mpumepni-3a1a4-pisa

http://skiv.instrao.ru/bank-zadaniy/

https://fg.resh.edu.ru/

https://media.prosv.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI
KabuneTs! 11eHTpa eCTeCTBEHHOHAYYHOM U TEXHOJIOTUYECKOM HallpaBIeHHOCTH «Touka pocTay.
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https://media.prosv.ru/

2. lludposas abopaTopus MO XUMUH.

3. Hudposas madopaTopusi MO FIKOJIOTHH.
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