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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha YpOBHE OCHOBHOT'O OOIIETr0 0Opa3oBaHUsl COCTaBJ€HA HAa OCHOBE TPEOOBAHUN K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHON MpPOTpaMMbl OCHOBHOTO 00mIero obpasomanus, npenactaBieHHbix B @T'OC OOO, a Takke Ha OCHOBe QeaepalibHON paboueit
MPOrpaMMbl BOCHUTAHUS U C YYETOM KOHIICTIIMM MIpPEroAaBaHHs ydeOHOTo mpeamera «XHUMHsS» B 00pa30BaTelIbHBIX OpraHusanuax Poccuiickoit
denepanuu.

[IporpamMma o xumMuu 1a&T NpeCcTaBlIeHUE O LEesIX, o0Uel crpaTeruu o0y4eHus, BOCIIUTAHUS U PA3BUTUS 00YYAIOIIUXCS CPEACTBAMH Y4€OHOT O
IpeaMeTa, YCTaHaBIMBAET 00sS3aTeNIbHOE MPEAMETHOE COJepXKaHMe, MpelycMaTpUBaeT paclpelelieHne ero Mo KjaccaM M CTPYKTYpHpPOBAaHHUE II0
paszzenaM M TeMaM HpOrpaMMbl [0 XUMHUH, OMNpENENseT KOJIMYECTBEHHBIE M KAuyeCTBEHHBIC XapaKTEPUCTHKU COJCpKaHHUS, PEKOMEHIYEMYIO
MOCJIeIOBATEIBbHOCTh HM3YYCHUS XUMHH C YYETOM MEXKIPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO NpoIecca, BO3PACTHBIX
0COOCHHOCTEH OO0yyaroumxcs, OMNpeaesiseT BO3MOXKHOCTU MpeaMeTa s pealu3anud TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHMN K pe3yibraTaMm oOydeHHs] XUMHH Ha YPOBHE LieJIel
M3YYEHHUS MIPEIMETa U OCHOBHBIX BHIOB yUe€OHO-TIO3HABATENILHOMN 1EATEIbHOCTH 00YYarOIerocs 0 OCBOSHUIO yU4eOHOTO COJIepiKaHus.

3HaHWEe XMMHHU CIYXXHT OCHOBOH Ui ()OPMHPOBAHUS MHUPOBO33PEHHS OOYYaIOLIETOCs, €0 MPEACTABICHHI O MaTepHaIbHOM EIMHCTBE MHUPA,
BXXHYIO POJb UrPaloT (HOpMUpYEMble XMUMHEH MpPEICTaBICHUS O B3aWMOIPEBPAIICHUSX SHEPTUUM U 00 SBOJIOIUHU BELIECTB B MPUPOJE, O MyTIX
perieHust ra00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUECKOW, MHUIIEBON M IKOJIOTHYECKON O0€30MacHOCTH,
po0GJieM 3IpaBoOXpaHEHUS.

N3ydenue xumuu:

CMOCOOCTBYET peaju3allMd BO3MOXHOCTEH sl caMOpa3BUTUA M (OPMHUpPOBAHMS KyJIbTYpbl JIMYHOCTH, €€ oOmed M (PyHKIHMOHAIBHOM
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (POPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB UX CAMOCTOSITEIbHON y4eOHO! AesTeNbHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCIIE0BATEILCKAX YMEHNH, HEOOXOJMMBIX KaK B IOBCEAHEBHOM KU3HU, TaK M B TPOPECCHOHALHON IEATEIIEHOCTH;

3HaKOMHUT CO CHeur(UKOl HaydHOTO MBIIIJICHHS, 3aKJIQJbIBAET OCHOBBI IIEJIOCTHOTO B3IVIAZa HA €JUHCTBO HPUPOABI U 4YEJIOBEKa, SBISAETCA
OTBETCTBEHHBIM ITAIlOM B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YJaIOIIIXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPHUPOJE, K YENIOBEKY, BHOCUT CBOM BKJIaJ B
JKOJIOTMUYECKOe 00pa3oBaHKe 00yUYaOIIUXCS.

JlaHHbIEe HanpaBiieHUs B 00y4YeHHH XUMHUHU 00ecrieuynBaroTcs crenn(ukoi conepkanusi yueOHOro mpeaMeTa, KOTOPBIN SIBIISETCS MeAarornuecku
alanTHPOBAHHBIM OTPaKEHHEM 0a30BOI HAyKH XMMHHU Ha OTIPEACTIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHMsS OPHUEHTHPOBAH HAa OCBOECHHE OOYYAIOUIMMMCS CHCTEMBI NMEPBOHAYAIBHBIX MOHATUH
XMMHH, OCHOB HEOPTaHMYECKOW XMUMHUHU M HEKOTOPHIX OTACITHHBIX 3HAYMMBIX TIOHSATHI OPraHUIeCKON XUMHH.

CtpykTypa cofepkaHusi IporpaMmbl IO XUMHH c(hopMHUpOBaHA HA OCHOBE CUCTEMHOT'0O MOX0/a K e€ u3ydeHuto. CopeprkaHue CKIIabIBacTCs U3
CHCTEMBI TIOHATHIH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TIOHATHIH 0 XUMUYECKO# peaknuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHEI
M0 MIPUHIUITY MOCJIEA0BATEILHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETUYECKUX MPEICTaBICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMMUH;

— Y4€HHS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIUH BEIIECTB B PACTBOpAX.



Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKU TOMYYEHHBIX M OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT
OJTHOTO YPOBHS K JIPYTOMY, BBIOIHSS (DYHKIIUU OOBSCHEHUS U MIPOTHO3UPOBAHUS CBOMCTB, CTPOSHUS U BOZMOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U
MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl MO XUMUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO MPEICTABICHHUS O XMMHUYECKOW COCTABISAIONICH HAy4YHOW KapTUHBI MHUpa B
JIOTUKE €€ CHUCTEMHON IPHUPObl, LIEHHOCTHOTO OTHOIICHHUS K Hay4HOMY 3HAHUIO U METOJaM MO3HaHUsS B Hayke. M3yueHue XUMUU MPOUCXOIUT C
MpUBJICYCHUEM 3HAHUM U3 paHee U3YyYeHHBIX YUeOHBIX mpeameToB: «Okpysxkatouuii Mupy, «buonorus. 5-7 kinaccb» u «Pusnka. 7 Kiacey.

[Ipyn wu3y4yeHUM XUMUU TPOUCXOAUT (HOPMHUPOBAHME 3HAHWNW OCHOB XUMHUYECKOW HAyKH Kak oOO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON NEATEIIbHOCTH YeJOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYphL. 3ajadya yueOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMBI XUMUYECKUX 3HAHUI — BKHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYCCKHUX TOJIOKEHUH, TOCTYITHBIX 0000IIEHUI MUPOBO33PEHYECKOTO
XapakTepa, S3bIKa HayKd, B MPUOOLICHUH K HAyYHBIM METOJaM MO3HAHUS MPH U3YYEHUU BEIIECTB U XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U
pa3BUTHUU TIO3HABATEIHHBIX YMEHUH M MX TMPUMEHEHUH B Y4eOHO-TIO3HABATEIHHOW W y4EOHO-HCCIIEIOBATEIIBCKOW JIEATCIILHOCTH, OCBOCHUU TIPABHII
6e30MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00111€T0 00pa30BaHus BAXKHOE 3HAUCHUE MTPUOOPEITH TaKue IEeNH, KakK:

— (opmupoBaHUE WHTEIUICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CamMOOOpa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCILHOMY IMPUHSATHIO
pelieHnit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KH3HU;

— HampaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTH4eCcKoe MPHOOIIeHne 00yJaoluXcsl K CaMOCTOATEIbHON MO3HABATENILHON /1€ATEeIbHOCTH, HAyYHBIM
MeTO/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAILIMIO U PAa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHue yCJIOBHUH, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YJAIOIITUMUCS OTBITa pa3HOOOPa3HOM JIeATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUIOB ACSITENbHOCTH;

— (dopmupoBanue oOmeld (QyHKIMOHAIBHON M €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, B TOM 4YHCII€ YMEHHH OOBSICHSITh M OLIEHWBAThH SBIICHUS
OKPY’KaIOIIEero MUPA, UCTIONB3Ysl 3HAHUS U OIBIT, MOJyYE€HHbBIE TPU U3YYCHUU XUMHUH, IPUMEHATh UX MPU PEIICHUH MPOOJIeM B TOBCEIHEBHOMN KU3HU U
TPYZIOBOH AESTENbHOCTH;

— (opMupoBaHHEe y 00YYArOIIMXCS TYMaHUCTUYECKUX OTHOIIEHHUH, MOHUMAHUS [[EHHOCTH XUMHYECKUX 3HAHWUN IS BBIPAOOTKH DKOJIOTUYECKU
11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TPYJOBOM JIEATETLHOCTH B LIETISAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbI;

—pa3BUTHE MOTUBAIIMHA K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAIIPABJICHHOCTH JIabHEHIIEero o0yueHusl.

OO1ee 9nCI0 9acoB, OTBEIEHHBIX IS M3YYCHHS XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero odpa3zoBaHus, coctaBiser 136 wyacoB: B 8 kimacce — 68
qacoB (2 yaca B HeJIelnt0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Pons xuMuu B KU3HU 4elloBeKa. XUMHS B cucTeMe Hayk. Tena m BemectBa. @U3nyecKkre CBOWCTBA BEIECTB. ArperaTHoe
cocTostHue BemecTB. [[oHATHE 0 MeTO1aX MO3HAHUS B XUMHH. YHCThIC BelecTBa U cMecH. CriocoObl pa3ienieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XMMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMUYECKHUX 31€MEHTOB. lIpocThie u ciokHble BemecTBa. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuyeckas ¢popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OTtHocuTeNbHAs MOJIEKYJISIpHAst Macca. MaccoBast 0Jisi XUMUYECKOTO AJIEMEHTa B COSTMHEHUH.

KonunuectBo BemectBa. Moisb. MonsipHass macca. B3auMOCBsA3b KOJIMYECTBA, MACChl M YMCIIa CTPYKTYPHBIX €IMHHUI] BeuiecTBa. Pacuérel mo
dbopMyliaM XUMHYECKUX COSTMHCHUM.

®u3znuecKkue U XMMUYECKUE SIBICHUSA. XHUMHMUYECKas peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. XMMHUUYECKHE ypPaBHEHMS.
Krnaccudukanus XaMHYECKAX peakinid (COSAMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCY/I0M, TIpaBHiIaMu pabOThI B 1abopaTtopuu U mpuéMamMu oOpalieHus ¢ JJabopaTOPHBIM 000pYyIOBAaHUEM, U3YUCHUE
U onKcaHue (PU3MUYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BELIECTB, HAOMIOAeHHE (PU3nUecKuXx (TUIaBlieHUEe BOCKa, TasHUE JIbJa, pacTUpaHue caxapa
B CTYIKE, KUTIEHWE M KOHJEHCAIIMs BOJbI) U XUMUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJCUCTBUE MeJla C KHCIIOTOM)
SIBIICHUH, HAOJIIOJICHUE U OMHMCAaHNE IPU3HAKOB MPOTEKAHHS XUMUYECKUX PeaKkIuil (pa3ioKeHue caxapa, B3aMMOJCHCTBHE CEPHON KUCTIOTHI C XJIOPUIOM
Oapust, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3anMoielicTBHE kene3a ¢ pactBopom coiu Menu (1l), usyuenue cnoco6oB pasneneHus
CMeceii: C TOMOIIbI0 MarHuTa, PUILTPOBAHKE, BHITAPUBAHKE, TUCTHILISAINUS, XpoMaTtorpadus, MpoBeIeHUE OUNCTKU MOBAPEHHON COJIM, HAONI0IeHUE U
OMHCaHUE Pe3yabTATOB MIPOBEACHUS OIBITA, MILUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAcChl, CO3/JaHNe MOJIeNIeld MOJIEKYIT (IITapOCTEPKHEBBIX).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT M mpoctoe BemlecTBo. HaxokaeHue kucinopoja B NMpUpoAe, pu3mdeckue u
XUMHUYECKHEe CBoicTBa (peakuuu ropenusi). Okcunbl. [Ipumenenue kucnopoaa. CrocoObl MOTyYeHUS KHCIOpOaa B 1a00OPaTOpUM U MPOMBIIIIIIEHHOCTH.
KpyroBopot kucnopona B npupoae. O30H — aJuTOTpOITHAss MOAU(DUKAIUS KHCIOPOIa.

TermnmoBoit 3pdexT XUMUYECKOW peakluu, TEPMOXMMHUYECKHUE YpPaBHEHHUS, DK30- U IHAOTEPMHUUYECKHE pPEaKIuH. TOIUIMBO: yroiib U METaH.
3arpsi3sHEHHE BO3/lyXa, YCHWICHHE MMTAPHUKOBOTO 3 deKTa, pa3pymieHne 030HOBOTO CIIOsI.

Bogopon — snemeHT u mpocTtoe BemecTBo. HaxoxaeHue Bogopoaa B mpupojae, Pu3ndeckrue U XUMHYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
nosy4yeHusi. KHCIIOThI 1 COJIH.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckne cBorcTBa BoJbl. Boaa kak pactBopurtens. PacTBopsl. HachlllieHHBIE 1 HEHACHIIIEHHBIE PACTBOPHI. PACTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBas 10114 BelllecTBa B pacTBope. XUMHUUYECKHe cBoMcTBa BoIbl. OcHOBaHUA. Pob pacTBOPOB B MPUPO/IE U B *KU3HU yenoBeka. KpyroBopor BojbI B
pupoje. 3arpsi3HeHNE MPUPOIHBIX BOJA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranndeckux coequHerunit. Oxcuapl. Kiaccudukamnus okcumoB: coneodpasyromniue (0OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U
HecosieoOpaszyromntue. Homenknatypa okcunoB. @usnueckne u XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne oKCHIoB.

OcnoBanust. Knaccugukanuss ocHOBaHMIA: HIENOYM W HepacTBOpHUMBbIe ocHOBaHUsA. HomeHkiatypa ocHoBaHuidl. dusnyeckne M XUMHUYECKHE
cBOMCTBa OCHOBaHMil. [TonmyueHne ocHOBaHUI.



Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. dusndeckue U XUMHUYECKUE CBOMCTBa KUCIOT. Psin aktuBHOcTH MetayuoB H. H.
bekerona. [lonydyenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoictsa coseil. [lonmyuenue coneil.

['eneTnyeckas CBsSI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COECIMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eTICHUEe COAEp)KaHMs KHCIOpoJia B BO3JyXe, MOJydeHHe, cCOOMpaHHe, paclo3HAaBaHUE U H3yUYEHUE CBOWCTB KHUCIOPOJA,
HaOJI0IeHNEe B3aWMOJICHCTBHS BELIECTB C KHCIOPOJOM M YCJIOBHS BO3HHKHOBEHMS M IPEKpAIICHUs TOpeHus (moxapa), O3HaKOMJICHHE ¢ oOpa3namMu
OKCHJIOB U OINKCAaHUE UX CBOICTB, MOJy4eHHUE, COOMpaHHEe, paclOo3HaBaHHE U W3Y4YEHHE CBOWCTB BOJIOpOJa (FOpEHHE), B3aUMOJEHCTBUE BOJOpOJIA C
okcupomM wmeau (II) (BO3MOXXKHO HCHONB30BaHUE BHUICOMATEPHUATIOB), HaONtOeHHWE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTBC PA3IUYHOM PACTBOPHUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMPEAENEHHOM MAacCOBOW JOJeH pacTBOPEHHOIO
BELIECTBA, B3aWMOJEWUCTBHE BOJbI C METa/llaMu (HATpUEM M KajblueM) (BO3MOXKHO HCIOJb30BAaHUE BUJEOMATEpPHANIOB), MCCIEAOBAHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJEHHE H3MEHEHHs OKpacKM MHIUKATOPOB B PAcTBOpPaxX KHCIOT M IIENOYEH, H3y4YCHHE
B3aumojeiictBus okcuga Meau (I1) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METajllaMu, peakUuil HEeWTpalu3aluy, MOJIyYEeHHE HEpacTBOPHUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOTO MeTajula APYIMM W3 pacTBOpa COJIM, PELIEHHWE SKCIEPUMEHTANbHBIX 3adady Ho Teme «BakHelue Kiaccsl
HEOPraHUYECKUX COCAUHEHUI.

IMepuonuueckuii 3akon u Ilepuoauyeckas cucreMa xumnuecknx 3j1emenToB JI. U. MengeneeBa. Ctpoenne aToMoB. XMMUY€ECKAasA CBS3b.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

IlepBble MOMBITKM KJIACCHU(UKALMKM XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O Tpynmax CXOJIHBIX 3JE€MEHTOB (ILEJIOYHBIE M IIEIOYHO3EMEIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUBI U TUIPOKCHUIBL.

Ilepuonnueckuit 3akoH. [lepuonuueckas cuctema xumudeckux snemenToB J[. . MenneneeBa. KoporkonepuoHas u AMMHHONEpUOIHAs (OPMBI
[Iepnonnueckoir cucremsl xumuyeckux aemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnel. GU3HYECKUN CMBICT MOPSIKOBOIO HOMEpa, HOMEPOB
[IEPUOJA U TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocraB aTOMHbIX sifep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00O0J0UEK aTOMOB NEpBbIX 20 XMMHUYECKHUX
aneMeHToB Ilepuoanueckoit cucremsl 1. . Menaeneesa. XapakrepucTuKa XUMHUECKOTO 3JIEMEHTA I10 €r0 MoJIokeHuIo B [lepuoaunueckoii cucreme /1.
N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paiyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAIUIMYECKUX U HEMETAJNINYECKUX CBOMCTB M0 IPYyNIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckon cUCTEMbl XUMHYECKUX 3JIEMEHTOB JUIsl pa3BUTHSA Hayku U nipakTuku. [. 1. MennaeneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (osipHAast U HEMOJISIpHAsi) CBA3b. DIEKTPOOTPHUIIATETbHOCTh XMMUYECKUX 3JIEMEHTOB. MlOoHHas CBA3b.

Crenenb okucieHus. OKUCIUTEIBLHO-BOCCTAHOBUTENBHBIE peaklMU. [Tporieccsl okucieHns u BoccTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpas3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJEHCTBHE T'MJIPOKCHAA IIMHKA C PAaCTBOPAMHU KHUCIIOT U IIesiouell, mpoBeaeHue
OTIBITOB, WIUTFOCTPUPYIOIINX IPUMEPBI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX peaklnil (ropeHne, peakliuy pa3iokKeH!sl, COeTUHEHUS).

Mesicnpeomemmuoie ceazu

Peanuszanusi MeXIpeIMETHBIX CBsI3ed NMpPU M3Y4YEHUU XUMHUHU B § Kilacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATUMN, TAK U MIOHATHUH, SABJISIOIUXCSI CHCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmue ecTecTBEeHHO-HAyYHbIE IOHATHUS: Hay4YHBIA (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHalIM3, CUHTE3, KiacCU(UKAIMs, MNEePHUOJUYHOCTD,
HaOJII0IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHJI, U30TOIBI, PaJIHOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI 3aps]l, BEIIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA, ra3, PU3NUECKUE BEIUUNHBI, €TUHHUIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. Ilepuoauueckas cucrema xumuueckux 3nemeHToB 1. Y. MenneneeBa. CtpoeHure aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHYECKHMX DJIEMEHTOB IIEPBBIX TPEX IEPUOIOB, KallUs, KalbLMsl M UX COCIUHEHUH B COOTBETCTBHM C IIOJIOKEHHUEM DJIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUJbl XUMUYECKON CBSA3H. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIA KPUCTAIIMYECKON
PEIIETKY U BUJJA XUMUYECKOU CBSA3H.

Knaccupukanus ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHE CBONCTBA BELIECTB, OTHOCSIIMXCA K pa3IMYHBIM Kjaccam
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEIECTB.

Knaccuukanus XuMHUUECKUX PEAaKUMH MO pa3IMyYHbIM IpU3HAKaM (II0 YMCIY M COCTAaBY YyYacTBYIOLIMX B PEaKIUH BELIECTB, 110 TEIIOBOMY
3 deKTy, M0 U3MEHEHHIO CTEIIEHeH OKHMCICHHUS XUMHUYECKUX DJIEMEHTOB, 0 OOpaTHMMOCTH, IO yYacTUIO KaTaau3aTopa). JDK30- U IHAOTCPMHUECKHUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonste o cxopoctu xumuyeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [IoHsTHE O rOMOTreHHBIX U
rereporeHHslx peakuusax. [lonstue o karamuse. IloHATHEe 0 XMMHUYECKOM paBHOBeCHH. DaKTOpPBI, BIMSIOIIAE HA CKOPOCTh XMMHUYECKOW pEaKUUU U
MI0JIO)KEHNE XMMHUYECKOTO pPaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, 3JEKTPOHHBIA OallaHC OKMCIUTENbHO-BOCCTAHOBUTENBbHOM peakiuu. CocTaBieHUE YpaBHEHUH
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust H2nEKTPONUTUYECKON AMCCOLMALMH. ODJIEKTPOJMTHI U HEIJIEKTPOIUTHL. KaTnoHsl, aHMOHBI. MexaHM3M IUCCOLMALMU BEIIECTB C
Pa3IMYHBIMHM BUJIaMU XUMHUYECKOM cBsi3u. CTeneHb qucconnannu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiiun noHHoro oOMeHa. YcinoBHs NPOTEKaHUs peakluii HOHHOTO 0OMeHa, OJHbIE U COKpAIl€HHble HOHHBIE YpaBHEHUs peakiuil. CBoiicTBa
KHMCJIOT, OCHOBAHHI U COJIel B CBETE MpeNCTaBICHUN 00 3JeKTpOIUTHYECKON nucconnannu. KauecTBeHHble peakiiiy Ha HOHBL. [loHsATHE O ruapoan3e
COJIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJICJIIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHWYEeCKHX BEIIECTB — METAJUIOB M HEMETauIoB (Tpadura W anmasa), CI0KHBIX
BELIECTB (XJIOpUJA HATpHsl), HCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3JEUCTBUS PA3JIMYHBIX (DAaKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, IMpOLECCa AMCCOLMALMU KHUCIOT, Ienodeld M cosiei (BO3MOXKHO HCIOJIb30BAHHE BHUJIEO MaTEpUAIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHHs peakiuii MOHHOro obmeHa (oOpazoBaHUE Oca/iKa, BBIJIEJICHHME Traza, oO0pa3oBaHUE
BOZbI), ONBITOB, WIIIOCTPUPYIOIIUX IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMM (FOpEeHHE, peakUuu pPas3JIoKEHMs, COEIUHEHUs),
pacrno3HaBaHHe HEOPTraHMYECKHUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIMil Ha NOHBI, PEHICHUE HKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 1 MX coeITHHEHUSA

OOmiast xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHbIe CTeNeHU okucieHus. CTpoeHue u (U3NYEeCKHe CBONCTBA
MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE CBOMCTBA HA IpUMepe XJI0pa (B3aUMOCHCTBUE ¢ METaJUIaMHU, HEMETAJUIaMHU, LIeJI0YaMHK). XJIOPOBOIOPO/I.
CongHast KUCI0Ta, XMMUYECKUE CBOWMCTBA, MOJTyUYeHUE, IPUMEHEHHUE. [{eiicTBHE XJiopa U XJIOPOBOAOPOa Ha OPraHU3M YesloBeka. BakHeme Xiopuibl
U UX HaXO0XJCHHUE B IPUPOJIE.



Oomas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble cTeneH: okucieHus. CtpoeHue u pusnueckue
CBOMCTBA MPOCTBHIX BEIIECTB — KUCIOPOJA U cepbl. AJIOTPOIHbIE MOAM(UKAIIMKN KUCIOpOAa U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOI0OpO,
cTpoeHue, pusnuecKkue U XuMu4Ieckre cBoicTBa. OKCHIBI Cephl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCUAOB. CepHasi KUCioTa, GU3NIeCKue 1 XUMHUYECKHE
cBoiicTBa (00IIME Kak MpeNCTaBUTENs Kjacca KUCIOT M cnenuduueckue). XUMUYECKUE PEaKIUu, JeKallie B OCHOBE IMPOMBIILIEHHOTO crocoba
MOJIy4YeHHUs CepHOM KUCTOoThL. [IpuMenenne ceproit kucnotel. Conu cepHOM KUCIOTHI, KadeCTBEHHAsI peakiust Ha cyabgaT-uoH. Haxoxaenue cepsl u eé
COEMHEHMH B pupoie. XMMHUUECKOe 3arpsi3HEHNE OKPY KaIOIel Cpe/ibl COeAMHEHUSAMHU cepbl (KUCIOTHBIE TOK/IH, 3arPsS3HEHNE BO3/TyXa U BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

O6mas xapakrepucTika 1eMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTENIEHU OKUCIIECHUA. A30T, paclipoCTpaHEHHE B
npupoje, puU3nvYeckue U XMMUYecKue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro (pU3MuecKue W XMMHUYECKUE CBOMCTBA, MOJyuyeHHE H
npuMmenenue. Conu aMMOHUS, X (PU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiis Ha HOHBI aMMOHHUA. A30THAsI KUCIIOTa, €€
nojryyeHue, Gu3nuecKkue 1 XMMHYECKHe CBOWCTBA (00IIMEe KaK MPeICTaBUTENs Kilacca KUCIOT U cnenuduueckue). Micnoap30BaHne HUTPATOB U COJIEH
aMMOHHS B KayeCcTBE MHHEpAIbHBIX yHoOpeHHil. XUMHYECKOe 3arpsi3HeHHE OKPYXKAIOUIEH cpelbl COCIWHEHUSMU a30Ta (KUCIOTHBIC JI0XKIH,
3arpsi3HEHUE BO3JyXa, OYBHI U BOg0oéMOB). Dochop, amtorponrbie Mogudukanuu docdopa, Gusudeckne nu xummudeckue cpoiictea. Oxeup gocdopa
(V) u pocdopnas kucnoTa, pusnIecKue U XUMHUCCKHUE CBOMCTBA, oydeHue. Mcnosp3oBanue GocdaroB B KaueCTBE MUHEPAIbHBIX YI0OPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC CTCIICHH OKUCIICHUS. YTJCPOJ, aJZIOTPOITHBIC
MoaudUKaIK, pacpocTpaHeHHe B PUpPoe, Gru3nuecKkue u XuMuieckue cBoictra. Ancopouus. KpyroBopot yrinepoaa B npupose. OKCuabl yriieposa,
ux (pu3nyYecKre M XMMHYECKHE CBOICTBA, JCHCTBHE HA XUBBIC OPTaHU3MBI, MOJTYYEHHE M TPUMEHEHHUE. DKOJOTHUYECKUE MPOOJIEMBI, CBSA3aHHBIC C
okcuaom yriepona (IV), rumore3a riao0GanbHOrO MOTEIUICHHUS KIUMaTa, MApHUKOBBIA 3(PQekT. YroapHas KucioTa U e€ colu, UX (PU3HUYECKue U
XMMHAYECKHE CBOICTBA, IMOJlydeHHE M NMpUMeHeHue. KauecTBeHHas peakimsi Ha KapOoHAT-HOHBL Mcmonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIIEHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEIMHEHUSX yriaepojaa (MeTaH, 3TaH, STWJIEH, alleTUJICH, ATaHOJ, TNIMLEPHH,
yKCycHas KucnoTa). [IpupogHbie HCTOYHUKU YTIIEBOJAOPOIOB (YToib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI X MepepadoTku (0eH3UH), UX POJib B OBITY U
NPOMBIIUICHHOCTH. [loHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHpax, OeJKax, yrieBoJax — M UX POJHM B KM3HHM YelOBeKa. MarepuanbHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAaHUUYECKUX COETMHEHUH.

KpemHunii, ero ¢pusnveckne u XMMUYECKHE CBOHCTBA, NOJTy4YeHne u nmpuMeHeHne. CoeqnHeHUs KpeMHus B nipupoxae. O0mme mpeacTaBieHus: 0o
okcuje kpemuus (IV) u kpemaueBoii kucnore. CUIMKATHI, UX HCIONH30BAHKUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeilne cTpouTenbHbIe MaTepUabl:
KepaMHKa, CTEKJI0, IEMEHT, 0€TOH, kene300eToH. [IpobaemMbl 6€30MacHOT0 UCTIOIB30BAHNS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpa3loB HEOPTraHWYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEICHHE KAYeCTBEHHBIX PEAaKIHMid Ha XJIOPHA-WOHBI W
HaOII0/IeHNEe TPU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTpaKaroue (Qu3ndeckrue W XMMHUYECKHE CBOWMCTBA TallOTEHOB U WX COCNUHEHUH (BO3MOXKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TAJIOTEHHIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BaHKE BUIEOMATEPUANIOB), HAOMIOACHNE Mpoliecca 0OyTiIMBaHUs caxapa MoJl AeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI,
U3Y4YEHHE XMMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM KHCIIOTHI, IPOBEACHHE Ka4eCTBEHHOM peakluu Ha Cyiab(haT-uoH M HaAOII0JeHUEe NMpU3HaKa e€
NPOTeKaHMs, O3HAKOMJIEHHWE C (PU3MYecKMMM CBOWMCTBaMHM a3oTa, (ocopa M MX coequHEHU (BO3MOXKHO HCIOJIb30BaHUE BHJICOMATEPHAIIOB),
oOpasmamu a30THBIX B (OCHOPHBIX YIOOPEHHH, TOTydeHne, COOMpaHue, paclo3HaBaHWe W M3YYCHHE CBOMCTB aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX
peakiuii Ha UOH aMMOHUS U PochaT-uoH U U3ydeHHe MPU3HAKOB UX MPOTEKAHMS, B3aMMOJICHCTBIE KOHIICHTPUPOBAHHONW a30THOW KUCJIOTHI C MEIBIO
(BO3MOXKHO HCIHOJIb30BaHUE BUICOMATEPHATIOB), M3yUYEHHE MOJENeld KpHUCTANIMYECKUX pemeéTrok anMmasa, rpadura, QymnepeHa, 03HaKOMIIEHHE C
IPOIIECCOM aJCOPOIMM PAaCTBOPEHHBIX BEIECTB AKTHMBHPOBAHHBIM YIVIEM M YCTPOMCTBOM NPOTHUBOTrasa, MOJy4YeHUE, cOOMpaHue, paclo3HaBaHUE U
M3Y4YE€HHUE CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peakUui Ha KapOOHAT M CHJIMKAT-MOHBI U M3y4YEHHE MPHU3HAKOB MX MPOTEKaHMUS,



O3HAKOMJICHHE C NPOJAYKIMEW CUJIMKATHONM MPOMBIILIEHHOCTH, PELIEHUE 3KCIEPUMEHTAJIbHBIX 3a/lady N0 TeMe «BaxHeillime HeMmMeTaibl U UX
COEJIMHEHUS.

MeTta/uibl M UX COeIMHEHUS

OO01as xapaKTepUCTHUKa XUMHUUECKHUX JIEMEHTOB — METAJJIOB Ha OCHOBaHUH UX mosoxeHus B [leproauueckoil cucteMe XUMUYECKUX AJIEMEHTOB
J. W. MenneneeBa u crpoeHus aromoB. CTpoeHHe MeTauloB. Meramnueckas CBsI3b M METaUIMdecKas KpUCTAUIMYECKas pelérka.
DNEKTPOXUMHUUECKUN Psijl HalpshDKeHU MeTaiioB. du3nueckrue U XUMUYECKUe cBoicTBa MeTaiioB. OOmue crnocoOsl nonyueHus Metamion. [lonsarue o
KOPPO3HH METaJJIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppo3uu. CIuiaBbl (CTajb, YYT'yH, AIOPATIOMUHUN, OpOH3a) M UX NMPUMEHEHHE B OBITY H
MIPOMBILIIIEHHOCTH.

[[{esounble MeTauibl: nooxkenue B [leproanuecko cucreMe xumudeckux 3neMeHToB [[. 1. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXKJICHHUE B
npuposae. Ousznueckue U XUMUYECKHUE CBOWCTBA (Ha mpumepe HAaTpus U Kanus). OKCUABI U TUAPOKCUIBI HATPUS W Kanus. [I[puMeHeHHe MIeNTOYHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIBI MarHuil M Kanbluil: nonoxkeHue B llepmonmueckoit cucreme xumumdeckux snemeHtoB JI. WM. Menneneesa,
CTPOEHHE UX aTOMOB, HaXOXkJAeHHE B mpupozae. Pusndyeckne U XMMUYECKHE CBOMCTBA MAarHus W Kaiblus. BakHelve coeMHEHUsT Kaabius (OKCHUT,
TUAPOKCH, colu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUS.

AsnmroMuHMi: nonoxkenue B llepuoanueckon cucreme xumuueckux snemeHToB . M. MengeneeBa, cTpoeHrne aroMa, HaxOXAEHUE B MPUPOJE.
duznyeckue U XMMHUYECKHUE CBOICTBa amoMuHusA. AMGOTEepHbIE CBOMCTBA OKCHJIA M TUAPOKCUIA aTIOMUHUS.

Kene3o: nonoxenue B llepmoanueckorn cucreme xumudeckux siemeHTOB [[. M. MenpeneeBa, CTpoeHHE aroMa, HAaXOKJICHUE B IMPHUPOJIE.
duznyeckue U XMMHYECKHe CBOICTBa kene3a. Okcuabl, ruipokcuanl U comu xkenesa (1) u sxxenesa (I11), ux coctas, cBolicTBa U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE ¢ OOpa3laMl METaJIOB U CIUIaBOB, WX (PU3UYECKHMMH CBOMCTBAMHM, M3yU€HHE PE3YNbTATOB KOPPO3UU METAUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEpUATIOB), OCOOCHHOCTEM B3aUMOJEHCTBUS OKCHJAa KajdblUsi M HATPUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHUE CBOMCTB >KECTKON BOJBI, MpoIlecca TOPEHUS jKelle3a B KUCIOpoAe (BO3ZMOXKHO MCIOJIb30BaHUE BUIECOMATEPHATIOB),
MIPHU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEaKIMii Ha MOHBI: MArHUsA, KaJabllHs, aTlOMHHNS, nuHKa, xene3a (11) u sxenesa (I11), meau (11), HabmoaeHMEe 1
OMHCaHUE TIPOIIECCOB OKpAIIMBAaHUS IUIAMEHW WOHAMU HATpus, Kajdus U Kalublus (BO3MOXKHO HCIOJb30BaHHE BUAEOMATEpUajIOB), HCCIEIOBAaHUE
aM(pOTEepHBIX CBOWCTB THJIPOKCHIA ATIOMHUHHS W THAPOKCHUJA IIMHKA, PEIICHHE SKCIIEPUMEHTATIBHBIX 3a7ad Mo Teme «BaxHeilme MeTamipl U uX
COEIUHEHUS.

XuMus M OKpyKamoLas cpeaa

BemecTBa 1 mMarepuanbl B MOBCEIHEBHOM KM3HHM 4eJoBeKa. be3omacHoe MCHOIb30BaHUE BEIIECTB M XMMHYECKHX peakiuii B ObiTy. IlepBas
MTOMOIIIb MPU XUMUYECKUX 0’KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpeapl (MpeaenbHas JONmycTuMasi KOHIeHTparus BemiecTs, nainee — [1JIK). Pons xumuum B pereHun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemmuoie ceazu

Peanuzanusi MeXIpenMETHBIX CBSi3ed MpU M3YUYEHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-
Hay4HbIX TOHITHH, TaK ¥ MOHSITHH, SIBISIOUIUXCS CUCTEMHBIMU JIJIs1 OT/ACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE TMOHATHUS: Hay4yHbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHaliu3, CUHTE3, KiacCU(HKAIMs, MNEePUOJUYHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MAaTepUaIIbL.



®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUH 3apsij, MPOBOAHUKH,
MOJIYIPOBOJIHUKH, AMSJICKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TElO, O0BEM, arperaTHoe COCTOSHHME BEIEeCTBA, ra3, pPacTBOpP, PacTBOPUMOCTD,
KpUCTANTNYECKAas pENIETKA, CIUIaBbl, PU3NYCCKUE BEIIMYUHBI, €IMHULIBI H3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouochepa, SKOCUCTEMa, MHUHEPATIbHBIE YIOOpPEHUS, MHUKPOAJIEMEHTBI, MaKpO3JIEMEHTHI, MUTATEIbHbIE
BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPOIbI, OJIE3HBIE HCKOMAeMbIe, TOILNINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHUSA IITPOI'PAMMBI 110 XMMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS POrPaMMbl OCHOBHOI'O OOLIEr0 00pa30oBaHUs JOCTUTAIOTCS B X0A€ O0y4EeHUsI XMMUU B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOW AESTEIBHOCTH B COOTBETCTBUM C TPAJAMLIMOHHBIMU POCCHUMCKUMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU,
IPUHATBIMU B OOIIECTBE MpaBWJIaMM W HOPMaMHU IIOBEIEHHUS U CIIOCOOCTBYIOT IIpPOLECCaM CAMOIO3HAHUS, CaMOPAa3BUTUS U COLUAIU3ALUU
00yJaroIuXCs.

JINYHOCTHBIE Pe3ybTaThl OTPAXKAKOT TOTOBHOCTh OOYYAarOIIMXCSl PYKOBOJCTBOBATbCS CHUCTEMOM MO3MTHUBHBIX LIEHHOCTHBIX OpPHEHTALMH U
paclipeHye OMbITa AEITEIbHOCTU Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1)maTpmoTu4ecKoro BOCIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY HACII€AMIO0, IOHUMAaHUS 3HAYEHHUS XMMHUECKON HayKU B
KHM3HH COBPEMEHHOIo O0OIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHONM HHGpoOpManued O MepeloBbIX IOCTUKEHUAX M OTKPBITHSIX MHpPOBOH U
OTE€UYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEJICTABICHHUS] O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU B
OOIIIECTBEHHO IOJIE3HOH, yueOHOMCCIe0BaTeIbCKONW, TBOPUECKOW M JPYIMX BHJAX JESITEIbHOCTH, T'OTOBHOCTHM K Pa3HOOOpa3HOW COBMECTHOM
NEeSTEIbHOCTH TPU BBINOJHEHUM Y4E€OHBIX, IO3HABATEIbHBIX 3a/ay, BBIOJHEHUH XUMHUYECKHUX HKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB,
CTpeMJIEHHs K B3aMMOIOHMMAHMIO U B3aMMOIIOMOIIY B IpoIecce 3TOH yueOHOH /1esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHHE U MOCTYIKU
CBOMX TOBApUIIEH C MO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUIN MOCTYIKOB;

3)LIeHHOCTH HAY4YHOI'0 O3HAHMS

MHPOBO33PEHUYECKUE MPEJCTABICHHUS O BELIECTBE U XMMHMUYECKON pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M
COCTABJISAIOLINE OCHOBY Il TIOHUMaHUS CYIIHOCTH HAayYHOH KapTHHBI MMpa, MpPEeJCTaBIeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOHOMN CPEIoH, O POJIM XMMHUH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEN;

MI03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHbIEC HA TIOJYyYEHUE HOBBIX 3HAHUN 110 XUMUU, HEOOXOJUMBbIE /1151 O0OBSICHEHUS! HAaOII01aeMBbIX IPOIIECCOB U
SIBJICHUH, TTO3HABATENbHOM, MHPOPMAIIMOHHON M YMUTATENIbCKOW KYJBTYPBI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIbHON padOThl ¢ y4eOHBIMU TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOyYeHHUI0 U TMO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHUIO, IPOEKTHONW M HCCIeI0BaTEIbCKON
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JalbHEUIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'0 OTHOIIEHHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/710pOBBIN 00pa3 KU3HU, OCO3HAHHUE TOCIIECTBUNA
W HENPHUATHE BPEIHBIX MPHUBBIYEK (YHIOTPEOJCHUS aKOTOJIsI, HAPKOTHKOB, KYypEHHs), HEOOXOIUMOCTH COOJIONECHUS TpaBUI O€30MaCHOCTH MpHU
O0paIleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPO(eccuii U Tpyaa pasInyHOro poja, YBaKEHUE K TPYAY U pe3ybTaTaM TPYIOBOU AESITEILHOCTH, B TOM
qycIe Ha OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHMH MO XMUMMH, OCO3HAHHBIM BBIOOP MHAMBMIYAlbHOH TPAaeKTOPUM IPOAOIKEHHsI 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, yCIEIHOM MpodhecCHOHATEHON AEATEIIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECCHOHAIBHON CPEIE;



6)3K0/10rMYeCKOr0 BOCTIUTAHUS:

HKOJIOTMYECKU 1eIeCO00pa3HOe OTHOIIEHHE K MPHUPOJAE KaK HMCTOYHHKY JKU3HU Ha 3emie, OCHOBE €€ CYIIeCTBOBAaHHWS, NOHUMaHUE I[EHHOCTH
3I0pOBOTO U 0e30macHOro 00pa3a >KWM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY U TCHXHYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTHU COOJIOACHHUS ITPaBUJI O€30MacHOr0 OBeIeHUs TPU paboTe ¢ BELIECTBAMH, a TAKXKE B CUTYaIUIX, YTPOKAOMIMX 3I0POBBIO U )KU3HH JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, TIOJTydacMble MTPU U3YYCHUN XUMUU, JJIs PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CpeIoH, s
MOBBILICHUST YPOBHS 3KOJOTUYECKOW KYJIbTYphl, OCO3HAHMSI TJI00AIBHOIO XapaKTepa IKOJIOTUYECKUX MPOOJIeM M MyTeH UX peHIeHHs] MOCPEICTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHS, YMEHHUS PYKOBOJICTBOBATHCS IM B IIO3HABATEIHHOW, KOMMYHHUKATUBHON M COITUAIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX pe3yJIbTaTOB BBLICISIOT 3HAYMMBbIC ISl (POPMUPOBAHUS MHUPOBO33PEHUS OOIIECHAYYHBIC MOHSATHUS (3aKOH, TEOpUs,
MPUHIINI, TUMOTEe3a, (akT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX NMpeAMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHUWM M3 ATHX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAYYHOH KapTHHE MHpA, M YHUBEPCAIbHBIC ydcOHBIC
neicTBus (MO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC, PETrYISITHBHBIC), KOTOpble OOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOSCHUM 3HAHMI: PACKPHIBATh CMBICI XMMHUYECKUX MOHSATHH (BBIIEIATH HUX
XapaKTepHbIC TPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU TOHSITHSIMH ), UCTIOJIB30BATh IOHITHUS JUIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBJICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KIaCCU(PHUKAIIUN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABIUBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U
MEXTy 00BEKTaMH H3y4eHUS, CTPOUTD JIOTHUECKHUE PacCyXIeHus (MHAYKTUBHEIC, ISTYKTUBHEIE, IT0 AaHAJIOTHH ), JIEJIaTh BHIBOJIBI M 3aKJTFOUCHUS;

yMEHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (MIPEAMETHBIE U METalpeIMeTHbIE), CHMBOJIUYECKHE (3HAKOBBIC) MOJIENH, UCIOIB3YEMbIC B
XUMHH, TTPEOOPa30BhIBATE IIUPOKO MPUMEHSIEMBIE B XUMHUH MOJICTIbHBIC TIPEICTABICHHS — XHMHYSCKUN 3HAK (CUMBOII DJIEMEHTA), XUMHUIecKast popmyna
U ypaBHEHHE XHMHUYECKOH peaKIHH — MPU pPEHIeHHH Y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ YU4ETOM JTUX MOJEIBbHBIX TMPEACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIICCTBCHHBIE MPU3HAKH H3y9aeMbIX 00BEKTOB — XHMHUYECKUX BEIIECTB U XUMHUUICCKUX PEAKIINH, BBISABIIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3YYaeMbIX MPOIIECCaX U SBICHUSIX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE UCTOJIh30BaTh MOCTABIEHHBIE BOMPOCH B KQUeCTBE MHCTPYMEHTA MMO3HAHUS, a TaK)Ke B KAUECTBE OCHOBBI JUTIsl (HOPMHUPOBAHUS THIIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYKJICHUH;

MPUOOPETEHNE OMBITA MO TUIAHWPOBAHUIO, OPTAHU3AINH U MPOBEACHUI0 YUEHUYECKUX IKCIEPUMEHTOB, YMEHHE HAOI0IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJTFHO TPOTHO3MPOBATh €r0 pPe3ysbTaT, (hopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHOTO OIBITA, WUCCIICOBAHMS,
COCTaBJIATh OTYET O MPOJICTAHHON padoTe.

PabGora ¢ undopmanmueii:

yMEHHE BHIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAILIUIO PA3IMYHBIX BUIOB U (HOPM MPEICTaBICHHS, MONIYYaeMYI0 W3 Pa3HbIX
WMCTOYHUKOB (HAYIHO-TIOMYJISIpHAs JIUTepaTypa XHMHYECKOTO COJCp)KaHUs, CIPAaBOYHBIE TOCOOWs, pecypchl MHTepHeTa), KPUTHYECKH OIICHUBATH
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TPUMEHATh Pa3INYHble METOJbl M 3aMpOChl MPU MOUCKE U OTOOpPE MHPOPMALMKU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX MJIsi
BBITIOTHEHUS. Y4E€OHBIX M TO3HABATENBHBIX 3a7ad OMNpPEeAeNEHHOr0 THMA, NMPHOOPETEHHE OmbiTa B OOJACTH HWCHOJB30BaHUS HWH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJaJieHuE KyJIbTYpPOH aKTHBHOTO HCIIOJIb30BAHMSI PA3IMYHBIX TOHUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATH
ONTUMAJBHYIO0 OPMY MpeACTaBIeHUS HH(OOPMALIUY U WIUTIOCTPUPOBATH PEIIaeMbIC 3314l HECIOKHBIMU CXeMaMH, TuarpaMMamu, IpyrumMu (opMaMu
rpauKu ¥ UX KOMOMHAITUSIMU;



YMEHHUE HCII0JIb30BaTh M aHAIM3UPOBATH B IpoIiecce yueOHOM U UCCIIeI0BATENbCKOM 1eATEIbHOCTH MHPOPMALIUIO O BIUSHUM TPOMBIIUICHHOCTH,
CEJIBCKOIO XO35ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOAHOHN CPEbl.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:
YMEHUS 3aJaBaTh BONpPOCHl (B XojAe auanora M (WiIM) AUCKYCCHU) IO CYILECTBY OOCyXJaeMod TeMbl, (pOopMyIupoBaTh CBOU IpPEIJI0KEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPETIOKEHHOM 3a]auu;
YMEHHs TPEACTABIATh IIOJYyYEHHBIC PE3YJbTaThl MO3HABATEIBHOM AEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALHIO
Pe3yIbTaTOB BBHIOIHEHUSI XUMUYECKOTO SKCIIEPUMEHTA (JTa00OpaTOPHOTO OMbITA, JTA00PaTOPHOM pabOThI 10 UCCIIEOBAHUIO CBOWCTB BEIIECTB, yUEOHOTO
MIPOCKTA);
yMEHHUSI Y4eOHOI0 COTPYAHHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IO3HABATEIbHONM M HCCIEAOBATEIBCKOW IESATEIBHOCTH NPU PELICHUU
BO3HHUKAIOIIMX NpoOJeM Ha OCHOBE ydéra OOLIMX MHTEPECOB M COIVIACOBAHUS MO3ULMH (00CYXIeHHs, OOMEH MHEHMSMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHALIMsI COBMECTHBIX JIEHCTBUH, OIIpeieJICHHE KPUTEPUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThI U ApYyTHUE).
PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHHE CaMOCTOSITEIBHO OIpPENeNATh Ied JeATeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBINATh, KOHTPOJUPOBATh W TPH HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO AEATENbHOCTb, BbIOMpaTh Haubosiee 3(h(HeKTUBHbIE CIIOCOOBI pelIeHUs] Y4eOHBIX U MO3HABaTEIbHBIX 33Jad, CaMOCTOSITEIbHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN aIrOpUTM JIEHCTBUIN MPU BBHIOJHEHUH 33JIaHUI ¢ Y4ETOM IOJIyYE€HUS HOBBIX 3HaHUN 00 U3ydaeMbIX
00BEKTax — BELIECTBAaX M pEeakIUsaX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO PEe3yJibTaTa 3asBICHHON LIeJIM, YMEHHE MCIIOJb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMbl€ B YCIIOBUU 3aaHU.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COJAEPKaHUs, YCTAHOBJIEHHOIO IaHHOU (henepanbHON paboyeil mporpaMMoii,
BBIJICJIAIOT: OCBOCHHbIE 00yUarOIIMMUCS HayyHblE 3HaHUS, YMEHUS U CIOcOObI AecTBUH, cnennduyeckue A MpeaAMETHON 00acTh «XUMUS», BHJIBI
NeSITEIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HaHUS, €r0 HHTEPIPETaIH, IPE0OPa30BAHNIO U IPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.
K koHI1y 00yueHus B 8 kijiacce nmpeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTpaXaTh CHOPMHUPOBAHHOCTD Yy 00YUaIOIIUXCSl YMEHUI:
® pacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHUX MOHSTUNA: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMEChH
(omHOpOIIHAS M HEOJHOPOJIHAsS), BAJIEGHTHOCTh, OTHOCUTENIbHAS aTOMHAas M MOJIEKYJIIpHas Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas JOJS XMMHUYECKOro JJIEMEHTa B COEAMHEHUHM, MOJIAPHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHMs, XHUMHUYECKash peakuus, KiIacCupUKalMs peaklHil: peaklUu COECTUHEHHS, pPEeaKIHH
pa3oKEHUs, PeaklMu 3aMEeLIeHUs, peaklMu OOMEHa, JK30- M SHIOTEPMHUYECKHE peaKIMM, TeIuloBod 3(dekT peakuuu, sSApo aroma,
AJIEKTPOHHBIN CJION aToMa, aToMHasi OpOUTalb, panyc aToMa, XUMUYecKas CBSI3b, OJIIpHAs U HEMOJIIpHAasi KOBAJIGHTHAs CBSI3b, MOHHAS CBA3b,
WOH, KaTHOH, aHUOH, pacCTBOP, MaccoBast J10JIs BeleCTBa (MPOLIEHTHAsI KOHIIEHTpAIlKs) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUH U IPUMEHATDH 3TH MOHATHS MPU OMKMCAHUU BEIIECTB U X MPEBPAILCHHUI;
®  HCIIOJIb30BAaTh XMMHYECKYIO0 CUMBOJIMKY JJIsi COCTaBIEHUS (OPMYJT BEIIECTB U YPAaBHEHUN XUMHUECKHUX PEaKIIHii;
® ONpeneNnsiTh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTENEHb OKHCJIEHMSI AJIEMEHTOB B OMHApHBIX COEAMHEHMUSX,
MPUHAIICKHOCTh BEIIECTB K ONpPEJeNEHHOMY KiacCy COEIUHEHHMH MO ¢opMynaM, BUJI XMMHUYECKOH CBsS3M (KOBaJIEHTHAas M HMOHHAas) B
HEOPraHUYECKHUX COCTUHECHHUSX;

e packpsiBaTh cMbICH Ilepuoanueckoro 3akona JI. 1. MenneneeBa: AeMOHCTPUPOBATh IOHMMAaHUE IEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX JIEMEHTOB OT UX NosokeHus B Ileprnoanueckoil cucreMe, 3aKOHOB COXPAHEHHUSI MAacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO YYCHHMs, 3aKOHA ABOIapo;



® ONUCHIBaTh M XapakTepu3oBaTh TabmuuHylo Qopmy lleproanyeckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pPa3linyaTh MOHSITHUS «TJIaBHAS
noarpymnmna (A-rpynna)» u «modouynas noarpynna (b-rpymnma)», Manasie u 60JbIINE TEPUOIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenpaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIEee YNCIIO JIEKTPOHOB U PACIPENEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

e iIaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XMMHUYECKHE peakuuu (M0 YMCIY M COCTaBy Y4YaCTBYIOUIMX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY P (DEKTy);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB pA3IMUYHBIX KJIAcCOB, MOATBEPXkKAas OMHCAaHHE MpUMEpaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

® IIPOTHO3MPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOI'O COCTaBa, BOZMOKHOCTH NPOTEKAHMSI XMMHUUECKUX NPEBPAILEHUN B
Pa3IMYHbIX YCIOBUSIX;

® BBIYHCIATH OTHOCHTEIBHYIO MOJEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAcCCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo Qopmyie
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIuy;

® TPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIFHOW JESITeIBbHOCTH — AaHajdhu3 M CHUHTE3, CpPaBHEHHE, O00OIIeHHE, CUCTeMaTH3AIHIo,
KJIACCU(UKALIMIO, BBISIBICHUE NPUYMHHO-CIEICTBEHHBIX CBS3€M — JUIsl M3Y4YEHMsI CBOMCTB BEILECTB U XMMUYECKUX PEAKIHIl, €CTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUA — HAOII0ACHHE, U3MEPEHHE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PeaabHblid U MBICTICHHBIN);

e CIIeZI0BaTh MPaBUIIaM MOJB30BAHHS XUMHUYECKON MOCYION U J1a00paTOpHBIM 000PYIOBAaHHEM, a TAK)KE IpaBUIaM OOpaIeHHs ¢ BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKIHUSMH IO BBITOJHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomoOpoAa M KHUCIOpPOJa), NPUTOTOBJICHUIO PAcTBOPOB C ONpeAeTIEHHOM MaccoBOM 1oJeil pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh U
MPOBOAUTh XMMHMUYECKHE OSKCIEPUMEHTHl IO pACHO3HaBAaHUIO PACTBOPOB IMIEJIOYEH M KHCIOT C IOMOIIBI0 HHJAWKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHe).

K xoH1y 00y4enus B 9 kiiacce npeaMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJKHBI OTPa’kaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHUI: XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIEHUS, XMMUYECKas PEaKlMs, XUMHUYECKas CBI3b, TEIUIOBOU
3¢ (deKT peakuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JAUCCOLMALINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMHUYECKOE paBHOBecHe, OOpaTHMble UM HEOOpaTUMblE pPEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEAKIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHHUE, AIJIOTPONHUs, aM(POTEPHOCTh, XMMHUYECKas CBSA3b (KOBaJIEHTHas, WOHHas,
MeTaJuIn4ecKas), KpUcTajulndeckas pemeérka, KOppo3Hs METajulOB, CIUIaBbI, CKOPOCTbh XMMHUYECKOH peakiiH, NpeAeibHO IOIMyCTHMas
koHueHnTpanus [1JIK BemiecTna;

® WUTFOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMUYECKUX MOHITHIA U IPUMEHSATH ATH MOHSATHS MPHU OMKMCAHUU BEIIECTB U MX MPEBPAICHHUIA;

®  JCIIOJI30BAaTh XMMHYECKYIO0 CUMBOJIMKY JJIsi COCTaBIEHUS (OPMYJT BEIIECTB U YPAaBHEHUN XMMHUECKUX PEaKIIMii;

® ONpEeNeNsITh BaJIEHTHOCTh M CTENEHb OKHCIEHUS XUMUYECKUX AJIEMEHTOB B COCMHEHHUAX Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ornpeAeNéHHOMY Kjaccy coeIuHeHUH mo (opmyrnaM, BUJ XMMHUYECKOH CBSI3U (KOBaJE€HTHAas, MOHHAsA, METAJJIMYECKas) B HEOPraHMYECKUX
COEMHEHUX, 3aps)l MOHA IO XHWMHYECKOH Qopmyne, xapakrep cpelasl B BOJHBIX pPacTBOpPax HEOPraHUYECKUX COEAMHEHUH, TUI
KPUCTAINTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmblca Ilepuonnueckoro 3akona [I. M. MenneneeBa M AEMOHCTpUpOBAaTh €0 INOHMMAaHHE: ONMCHIBATH M XapaKTEPU30BaTh
Tabnuuayto ¢popmy [leproaudeckoil cucTeMbl XHMHUYECKUX JIEMEHTOB: pa3uvaTh MOHATHS «TJIaBHAs MOATpymmna (A-Trpyra)» U «moboyHas
noarpynmna (b-rpynma)», Maneie u OoNbIIME TEPUOIBI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE HWMEIOTCS B MEPUOJAMYECKON Tabnuie, ¢
YHCIIOBBIMU XapaKTEePUCTHUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij AApa, 001ee YHCIo JIEKTPOHOB U pacipeaeieHue



WX TIO DJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COCJAMHEHUU B MpeJesiax MallbIX
MIEPUOJIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHYECKHUE DJICMEHTHI, HEOPTaHWYCCKUE BEIIECTBA, XUMHUYECKHE peaknuu (M0 YMUCIy W COCTAaBYy Y4YacCTBYIOIIMX B
pEaKIuu BEIIeCTB, MO TEIIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTEIICHEW OKUCICHHSI XUMUYECKUX YJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M crenu(UYECKHe XMMHYECKHE CBOWMCTBA MPOCTHIX M CIOXHBIX BEUIECTB, TOJATBEPIKIAs OINUCAHHE
MpUMEpPaMHU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

COCTABIISITh YPABHEHUS JIEKTPOJIUTUYCCKOMN JUCCOMUAIIMH KUCIIOT, IIEI04Yel U COJIeH, TIOJTHBIC M COKPAIEHHbBIC YPaBHEHUS PEaKIuii HOHHOTO
oOMeHa, YpaBHEHUS peaKIuii, MOITBEPKAAIONINX CYIIIECTBOBAHNE T€HETUYECCKON CBSI3U MEX/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKphIBaTh CYIHOCTh OKACIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OanaHca STUX PEaKIui;
MIPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTH TMPOTCKAHUS XMMHYCCKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYKO JIOJK XHMHYECKOTO 3JeMEHTa 1o Qopmylie
COCIMHEHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, POBOJAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIuH;

coOJIr0IaTh MpaBHiIa MOJIB30BAHHUS XUMUYECKON MOCYA0H M 1a00opaToOpHBIM 000pyI0BaHNEM, a TaK)Ke MpaBUiIa OOPAIICHUs C BEUIECTBAMH B
COOTBETCTBUH C MHCTPYKIHSIMH TI0 BBIITOJIHCHUIO JIAOOPATOPHBIX XMMHYECKHUX OTBITOB IO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa 1 yraeKucioro rasa);

MIPOBOJNTH PEAKIIMU, MOJITBEPKIAIONINE KAaYSCTBCHHBIA COCTAaB PA3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHI-, OPOMUJ-,
noauna-, kapoonat-, pocdar-, cuIMKaT-, CyabpaT-, TUIAPOKCHU/I-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OTIEPAIlMH MBICIUTEIBHON JCSITEILHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IICHNEe, CUCTEMATH3AIINIO, BBISIBIICHHAC
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIS M3YYEHHUs CBOWMCTB BEIIECTB U XMMHUYECKUX PEAKIUi, eCTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
Ha0JTI0IeHNE, I3MEPEHNE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iejioB U TeEM dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJubHbie IIpakTH4eckue
n/m MPOrpaMMblI Bcero o0pa3oBaTebHbIE pecypChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHBIEXUMUYECKHETOHSATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHMSI M MIPAKTHYECKOM 5 2 bubmorexa LHOK
' P https://m.edsoo.ru/7f41837c
JeSITeIbHOCTH YeJI0BEKa
bubnnoreka IIOK
1.2 B 15 1
CHICCTRA H XMMUTCCKHE pearitan https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe/ M HEOPraHMIECKHUX BeIeCTB
91 Bosznyx. Kucnopoa. Ionsitie 06 5 bu6mmoreka [JOK
' OKCHIaX https://m.edsoo.ru/7f41837¢c
Bogopoa. Ilonsitue o kucinorax u bubnuoreka [JOK
2.2 8 1
COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUSAX https://m.eds00.ru/7f41837c
OcCHOBHBIE KJ1acc b K
94 HOBHBIE KJIACChI 1 1 1 nommoreka 11O

HCOPTraHNYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroromnopasznery 30

Paznen 3.11epuoanyeckuii 3akoH u Ilepuognueckasi cucrema xumnueckux 3jaeMeHToB JI. U. MenneneeBa. CtpoeHue aToMoB. XMUMHU4YeCKast

cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKnuu

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema

but6mmoreka [IOK

3.1 7
XAUMHYECKUX dj1emMeHToB /I, M. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma

3.2 XuMu4ecKas CBSI3b. 8 1 but6mmoreka [IOK



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

OKHUCIIUTEBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

https://m.edsoo.ru/7f41837¢c

Uroro no pazaeny 15 BH@HOTeKa HOK
https://m.edso0.ru/7f41837c
PesepBHOe Bpems 3 BH@HOTeKa LOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu@poBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1.BemecTBO U XMMHUYECKHE PeaKIIUU
11 [ToBTOpEeHUE U yruyOneHne 3HAHUIA 5 1 bubnnoreka HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHIX 4 bubnmnoreka [HOK
' peaxiui https://m.edsoo.ru/7f41a636
DJIIEKTPOIUTHYECKAsT JUCCOLIMALIHS. bubnuorexa [HOK
1.3 8 1 1
XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2.HemeTa/sIbI B X cOeTMHEHUS
91 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubnuorexa LOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 snemenToB IVA-rpymnnel. Yriepon u 8 1 2 bubmmorexa TIOK
' . DYIIBL P https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro mo pazaeny 25
Paznen 3.MeTtaiibl U MX COeIMHEHUS
3.1 O61ue cBoiicTBa METaNIOB 4 bubmorexa [TOK

https://m.edsoo.ru/7f41a636
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3.2 Baxxueiimme Metauibl 1 UX COSIUHEHUS 16 buGnuorexa [JOK
' A https://m.eds00.ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumusi 1 OKpy:Kaoumas cpeaa

4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 buGnuorexa [JOK
' B p https://m.edso00.ru/7f41a636
Wtoro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1.
2.

Pymsutuc I'. E., ®enpaman @.I". Xumus. Heoprannueckas xumus. 8 kiacc: yue0. s oomeoopazosart. yupexaenuid. — M.: [Ipocsemenue, 2020 r.
Pymutuc I'. E., ®enpaman @.I". Xumus. Heopranudeckast xumusi. Oprannueckas Xumus 9 kinace: yue0. s o01eoopa3oBar. yupexacHuid. — M.
[Ipocsemenue 2020 r.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

oA

© ©~No

12.

Bboposckux T.A. Tectsl no xumuun. [lepuogndeckuii 3akon u [lepuoanueckas cuctemMa XUMUYECKUX 31€MEHTOB. CTpoeHHe aromMa. XUMUYeCcKas
cBs3b. CTpoeHue BemiecTB. 3akoH ABoraapo. MossapHsblit 00bEM ra3oB. ["amorenst: 8 k1. — M.: U3narenscTBo «OK3ameny, 2013 1.

boposckux T.A. Tectet mo xumuu. I[lepBonauanbHble xumuyeckue mnonstus. Kucmopoa. Bomopon. Boma, pactBopsl. OCHOBHBIE KIIacChl
HEOpraHUYeCKnX coearHeHui: 8 k. — M.: M3natensctBo «OK3ameny, 2013 r.

Bappasa H.D. Bce maboparopusie padboTsl. 6-11 kmacesl: ¢pusuka, xumus, ouonorusi. — Pocto u//l: @ennkc, 2010. -286 c.

I'apa H.H. Paboumne nporpammsl Kypca xumun it § -9 kiaaccoB o01ieo0pa3oBarenbHbIX yupexaenud. — M.: [Ipocsemenue, 2013 .

I'apa H.H. Xumus. 3agadHuk ¢ MOMOLTHUKOMY. 8-9 Kiacchl: mocoOue i ydamuxcsi oomeoOpas3osar. oprann3anmii/H.H.I'apa, H.1.I'abpycesa. -
M.: [Ipocsemenue, 2014 1.

I'apa H.H. Xumus: ypoku B 8 kiacce: nocodue ans yuutens/ H.H. 'apa.- M.: IIpocsemenue, 2015 r.

Kyspmenko H.E., Epémun B.B. Xumus. [Tocodue ms 8-11 knaccoB — M.: Dk3amen, 2002 — 448 c.

Jlupun P.A., Maprynuc B.b. Xumus. 8-9 ki1.: Yue6Hoe nocobue. - M.: lpoda, 2002. — 288 c.

Panenkuit A.M. Xumus. Junaktudeckuii Marepuan. 8-9 kiaccel: mocodue as yuuteneir obmeoOpa3oBar. opranuzanuit/ A.M. Panenkwuii. - M.:
[Ipoceemenue, 2014 r.

. Xomuenko WN.I'. Pemenue 3amgau mo xumuu. - M.: OO0 «3narensctBo HoBas Bomnay: Uznatens Ymepenkos, 2005. — 256 c.
11.

HItpemmiiep I'.M., XoxnoBa A. M. Meronuka pemeHust pacdeTHbIX 3afad nmo xumuu: 8-11 ki.: Ilocobue g yuurens — 3-e u3a.- M.:
IIpoceemenue, 2001. — 207c.
DneKkTpoHHOe MpuiiokeHue K yueOHuky Pymsuruca I'. E. Xumus. Heopraunueckas xumust. 8 kinace. — M.: IIpocemienue, 2014 r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

No gk whE

bu6mmoreka IIOK https://m.edsoo.ru/
http://him-school.ru
http//kopilkaurokov/ru

http://alhimik.ru,
http://chemistry-chemists.com/Video/html.

Pemry OI'D
PolI
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