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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa mo XMMHHM Ha YpOBHE OCHOBHOIO OOIIEr0 0Opa3oBaHUSI COCTaBJI€HA HA OCHOBE TPEOOBAHUU K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON MpPOTrpaMMbl OCHOBHOTO 00mIero obpasoBanus, npenactaBieHHbix B @I'OC OOO, a takxke Ha OcCHOBe (henepanbHOl padodeit
MPOrpaMMbl BOCHUTAHUS U C YYETOM KOHIICTIIMM MpPENoAaBaHMs yueOHOro IpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoii
denepanuu.

[IporpamMma o xumuu 1aéT NpeJCcTaBlICHUE O LEesIX, o0LIel cTpaTeruu 00y4eHus, BOCIIUTAHUS U Pa3BUTHs 00YJarOIIUXCsl CPeCTBAMHU Y4eOHOTO
npeaMeTa, YCTaHaBIMBAET 00sS3aTeNIbHOE NPEAMETHOE COJep)KaHWe, MpelyCMaTpUBAeT paclpelelieHne ero Mo KjaccaM M CTPYKTYpHpPOBAaHUE I10
paszzgenaM M TeMaM NpOrpaMMbl [0 XUMHUH, OMNpENENseT KOJIMYECTBEHHbIE M KAaueCTBEHHBIE XapaKTEPUCTUKU COJIEP)KaHUs, PEKOMEHIYEMYIO
MOCTICIOBATEIbHOCTh HM3YYCHUST XUMHH C YYETOM MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO TpoIecca, BO3PACTHBIX
O0COOCHHOCTEH OO0y4arommxcs, OMNpeneNiseT BO3MOXKHOCTM TMpeaMeTa Mg pealu3alud TpeOOBaHUNW K pe3yibTaTaM OCBOCHHUS OCHOBHOI
00pa3oBaTeNbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TPeOOBAHMH K pe3ysbTaTaM OOy4eHHsS XMMHU Ha YPOBHE IIeJeH
M3YYEHHUS MIPEIMETa U OCHOBHBIX BHIOB yU4e€OHO-TIO3HABATEIBHON I€ATEILHOCTH 00YYaIOIerocs 0 OCBOSHUIO YUeOHOTO COJIePIKaHNUS.

3HaHWEe XMMHHU CIYXXHT OCHOBOH Ui ()OPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOIIETOCS, €r0 MPEACTAaBICHUN O MaTEepUAIBHOM E€IWHCTBE MUPA,
BXXHYIO POJb UrPaloT (HOpMUpYEMble XMUMHEH MpPEICTaBICHUS O B3aWMOIPEBPAIICHUSX SHEPTUUM U 00 SBOJIOIUHU BELIECTB B MPUPOJE, O MyTIX
perieHust ra00anbHBIX MPOOJEM YCTOMYHBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MHUIIEBOM M IKOJIOTHYECKOM O€301MacHOCTH,
po0GJieM 3IpaBoOXpaHEHUS.

N3ydenue xumuu:

CMOCOOCTBYET peaju3allMd BO3MOXHOCTEH sl caMOpa3BUTHS U (OPMHUpPOBaHMS KyJIbTYpbl JIMYHOCTH, €€ oOmed M (yHKIMOHAIBHON
IPaMOTHOCTH;

BHOCHUT BKJIaJl B (GOPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuXcs, HABBIKOB UX CAMOCTOSITEIbHON y4eOHON AeATeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIIEA0BATEILCKAX YMEHNUH, HEOOXOJMMBIX KaK B TIOBCEAHEBHOM KU3HU, TAK M B TPOPECCHOHATBHON eI TeThbHOCTH;

3HaKOMHUT CO CHeUHU(UKON HaydHOrO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOI'O B3IJIs/1a HA €AMHCTBO NMPHUPOJBI M UEIOBEKA, SIBISETCS
OTBETCTBEHHBIM ITAIlOM B (DOPMUPOBAHHH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH O0YJaIOIIIXCS;

CIocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM 3HAHMSM, K IMPUPOJE, K YeJIOBEKY, BHOCUT CBOIl BKJaJ 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 xumum Ha ypoBHE OCHOBHOI'O O0IEro oOpa3oBaHMsS OPHUEHTHUPOBAH HAa OCBOEHHE OOYUYAIOIIMMHUCS CHUCTEMbI NEPBOHAYAIBHBIX MOHSATHIM
XMMHH, OCHOB HEOPTaHMYECKOH XUMHUHU M HEKOTOPBIX OT/ACIHHBIX 3HAYMMBIX TIOHSATHIH OPTraHUIeCKON XUMHUH.

CtpykTypa cofepkaHusi IporpaMMbl IO XUMHH c(pOpMUpOBaHa HA OCHOBE CUCTEMHOTO MOJX0/a K €€ n3ydyeHuto. CozaepikaHue CKIIAIbIBACTCs U3
CHCTEMBI TIOHATHIH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TIOHATHIH 0 XUMUYECKOH peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpPTraHH30BaHBI
10 MIPUHIUITY MTOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— 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 JIPYTrOMY, BBIMOMHSS (PYHKIIUU OOBSCHEHUS U MIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS M BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MOJTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMmbl MO XUMHUHU CIOCOOCTBYET (POPMHPOBAHHUIO MPEICTABICHUS O XMMHYECKOW COCTaBISIOLICH HAy4yHOW KapTHUHBI MUpa B
JIOTUKE €€ CHUCTEMHON HpPHUPObl, LIEHHOCTHOTO OTHOIIEHHS K HAy4YHOMY 3HAHMIO M METOJaM MO3HaHUs B Hayke. M3ydueHue XMMHUHM IPOUCXOIUT C
MpUBJICYCHUEM 3HAHUM U3 paHee U3YyYeHHBIX YUeOHBIX mpeameToB: «Okpysxkatouuii Mupy, «buonorus. 5-7 kinaccb» u «Pusnka. 7 Kiacey.

[Ipy wu3y4eHUM XUMUHU TMPOUCXOAUT (OPMUPOBAHHE 3HAHWKW OCHOB XHMHYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO EeCTECTBO3HAHWS,
MPAKTUYECKON NEATEIIbHOCTH YeJOBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYphL. 3ajadya yueOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMBI XUMUYECKUX 3HAHUN — BOKHEHIIHNX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUECKUX TMOJIOKEHHM, TOCTYITHBIX 0000IIEHN MUPOBO33PEHIECKOTO
XapakTepa, S3bIKa HayKd, B MPUOOLICHUH K HAyYHBIM METOJaM MO3HAHUS MPH U3YYEHUU BEIIECTB U XUMHUYECKHX peakuuid, B (OPMUPOBAHUU U
Pa3BUTUU TIO3HABATEIBHBIX YMEHUW W UX NMPUMEHEHHH B Y4EOHO-TIO3HABATEIHHOM M y4eOHO-UCCIIEIOBATEIBCKON JEATETbHOCTH, OCBOCHUU IPABUI
6e30MmacHOro 00paleHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HU.

[Ipu u3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs BAXKHOE 3HAUCHUE MPUOOPETN TaKUE LI, KaK:

— (opmupoBaHUE WHTEIUICKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHLHOMY MPUHSITHIO
pelieHnit, cnocoOHOM aanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KH3HU;

— HampaBJICHHOCTh OOyUYEHHUS Ha CHCTEMaTH4eCcKoe MPHOOIIeHne 00yJarolUXcsl K CaMOCTOSATEIbHON MO3HABATENILHON 1eATEIbHOCTH, HAYYHBIM
MeTO/aM MOo3HaHusA, (OPMUPYIOIIUM MOTHUBAILIMIO U PAa3BUTHE CIIOCOOHOCTEN K XMMUU;

— obecrnieyeHune yCcjIoBHH, CIIOCOOCTBYIOMIMX MTPUOOPETECHUIO O0YJAIOIIMMUCS OTIbITa Pa3HOOOPa3HOM NESITeIbHOCTH, TTO3HAHUS M CAMOIIO3HAHMSI,
KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIINI ), IMEIOIINX YHUBEPCATFHOE 3HAUCHUE JITISl Pa3IMYHBIX BHJIOB JIE€ATEILHOCTH;

— (dopmupoBanne obOmeld (GpyHKIMOHAIBHON U €CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATH U OLICHUBATH SIBICHUS
OKPY’KaIOIIEero MUPA, UCTIONB3Ys 3HAHUS U OMBIT, MOJyYEHHBIE TPU U3YYCHUH XUMHH, PUMEHSITh UX MPU PEIICHUH TPOOJIeM B MOBCETHEBHON KU3HU U
TPYZIOBOH AESTENbHOCTH;

— (hopMupoBaHHEe y 00YYArOMIMXCS T'YMAaHUCTUYECKMX OTHOIIEHUH, MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUUM A BBIPAOOTKH SKOJIOTHUYECKU
11e7IECO00Pa3HOTO MOBEJCHUS B OBITY U TPYIOBOU JIEATETLHOCTH B IEJSIX COXPAHEHUSI CBOETO 3JJ0POBbSI U OKPYXKAIOIIECH MPUPOTHON CPEBL;

—pa3BUTHE MOTUBAIIMHA K O0YYEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHs OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO ¥ HAMTPABICHHOCTH JAIBHEUIIETO 00yYeHUSI.

OO1ee 9nCI0 9acoB, OTBEIEHHBIX IS M3YYCHHS XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero odpa3zoBaHus, coctaBiser 136 wyacoB: B 8 kimacce — 68
qacoB (2 yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Pons XxuMuu B KU3HU 4elloBeKa. XUMHS B cucTeMe Hayk. Tena m BemiectBa. du3nueckre CBOWCTBA BELIECTB. ArperaTrHoe
cocTostHUe BemecTB. [[oHATHEe 0 MeTo1aX MO3HaHUs B XUMHH. YuCThIe BemecTBa U cMecu. CiocoObI pa3/ieieHust CMecei.

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

Xumuyeckas ¢popmyina. BageHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsS aTOMHAs Macca.
OTtHocuTeNbHAs MOJIEKYJISIpHAst Macca. MaccoBast 0Jisi XUMUYECKOTO AJIEMEHTa B COSTMHEHUH.

KonunuectBo BemectBa. Moabs. MonsipHasimacca.B3auMoCBs3b KOJMYECTBA, MACChl U 4YMCIA CTPYKTYPHBIX €AMHUIL BellecTBa. Pacu€rsl mo
dbopMyliaM XUMHYECKUX COSTMHCHUM.

@u3znuecKue U XMMUYECKUE SIBICHUSA. XMMHMUECKass peakuus M €€ MPU3HAKU. 3aKOH COXPAHEHHUs MacChl BEIIECTB. XMMHUYECKHE YpPaBHEHMS.
Krnaccudukanus XuMHYECKUX peakiuid (COSIMHECHHMSI, Pa3JI0KEHUS, 3aMEIIICHUs, 00MEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOU MOCY/I0M, paBUIaMH pabOTHI B JTAOOpATOPUU U MPUEMAMK OOpaIeHus ¢ TaOOPaTOPHBIM 00OPYIOBAHHEM, H3yUCHHE
U onKcaHue (PU3NUYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HAOMIOAeHHE (PU3NYeCcKUX (TIaBJIEHUE BOCKA, TasiHUE JIbJa, paCTHPAHUE caxapa
B CTYIKE, KUTIEHWE W KOHJEHCAIMs BOJBI) U XMMHYECKUX (TOpEHUE CBEUM, MPOKAIUBAHUE METHOMN MPOBOJIOKH, B3aMMOJIECHCTBHE MeJia ¢ KUCIOTOM)
SBIIEHUH, HAOTIOJICHUE U ONHMCAaHNEe IPU3HAKOB MPOTEKAHHS XUMHUYECKUX peakluii (pa3oskeHne caxapa, B3auMOJICHCTBIE CEPHOM KUCIOTHI C XJIOPHI0M
Oapust, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3anmMoielicTBHE kene3a ¢ pactBopom coiu Menu (1l), usyuenue cnoco6oB pasneneHus
CMeceii: C TOMOIIbI0 MarHuTa, PUIbTPOBaHUE, BEITIAPUBAHKE, TUCTUILIALMS, XpoMaTorpadus, MpoBeieHne OYUCTKYA TTOBAPEHHOW CONH, HaOMIOICHHUE U
OMHCaHUE Pe3yabTATOB IMIPOBEICHHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3JJaHUE MOJIeNIel MOJIEKYIT (IIapOCTEP KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT M mpoctoe BemlecTBo. HaxokaeHue kucinopoia B NMpUpoje, pu3ndeckue u
XUMHUYecKHue cBoicTBa (peakuuu ropeHus). Okcuzapl. [Ipumenenuekucnopoaa.Croco0sl MOTYYeHHUs] KUCIOpoAa B 1a00paTOpUU U MPOMBIIIIICHHOCTH.
KpyroBopot kucnopona B nmpupoae. O30H — aJuTOTpOITHAsE MOAU(MUKAIUS KHCIOPOIa.

TermnmoBoit 3pdexT XUMUYECKOW peakluu, TEPMOXMMHUYECKHUE YpPaBHEHHUS, DK30- U IHAOTEPMHUUYECKHE pPEaKIuH. TOIUIMBO: yroiib U METaH.
3arpsi3HEHHE BO3/lyXa, YCUICHHE MMTAPHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bogopon — snemeHT u mpocTtoe BemecTBo. HaxoxaeHue Bogopona B mpHupojae, PU3ndYeckrue U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOObI
nosy4yeHusi. KHCIIOThI 1 COJIH.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBorcTBa BoJbl. Boaa kak pactBopurelnb. PacTBopsl. HackllieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BeliecTBa B pacTBope. XUMHUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. POnbpacTBOpOB B MPUPOJIE U B KkU3HUYENIOBEeKa. KpyroBopoT Bo/bI B
pupoje. 3arpsi3HeHHEe MPUPOIHBIX BOJA. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.

Knaccudukanus Heopranndeckux coequHerunit. Oxcuapl. Kiaccudukamnus okcumoB: coneodpasyromniue (0OCHOBHBIC, KUCIOTHBIC, aM(pOTEpHBIE) U
HecoseoOpaszyromnue. Homenknatypa okcuaoB. @usnueckrne u XUMUYECKUE CBOMCTBA OKCHAOB. [lomyueHne okcuios.

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



Kucnorsl. Knaccuduxanus kucnor. Homenknarypa xucnor. @usndeckue M XMMUYECKHE CBOWCTBa KUCIOT. Psn aktuBHOcTH MetayuioB 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/eTICHHUEe COAEp)KaHUsS KHUCIOpOJa B BO3JyXe, MOIy4YeHHE, COOMpaHue, pacro3HaBaHHE W HM3yYEHUE CBONCTB KHUCIOPOA,
HaOJI0IeHNEe B3aWMOJICHCTBHS BELIECTB C KHCIOPOJOM M YCJIOBHS BO3HHKHOBEHMS M IPEKpAIICHUs TOpeHus (moxapa), O3HaKOMJICHHE ¢ oOpa3namMu
OKCHJIOB M OINKCAaHUE UX CBOICTB, MOJy4YyeHHE, COOMpAaHUE, pPACO3HABAHHE M M3Y4YE€HHE CBOWCTB BOJOpOJAa (FOpeHHE), B3aUMOJEHCTBUE BOJOPOJIA C
okcupomM wmeau (II) (BO3MOXXKHO HCHONB30BaHUE BHUICOMATEPHUATIOB), HaONtOeHHWE OOpa3IOB BEIIECTB KOJIMYECTBOM | MOIb, HCCIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTBC PA3IUYHONW PACTBOPHUMOCTHIO, MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONW MAacCOBOHM J0J€H pacTBOPEHHOIO
BELIECTBA, B3aWMOJEWUCTBHE BOJbI C METa/llaMu (HATpUEM M KajblueM) (BO3MOXKHO HCIOJb30BAaHUE BUJEOMATEpPHANIOB), MCCIEAOBAHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOIIOJCHHE HM3MEHEHHUS OKpPAaCKM HHIMKATOPOB B PACTBOpAaX KHUCIOT W IIeNoYed, U3ydeHue
B3aumojeiictBus okcuga Meau (I1) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METajllaMu, peakUuil HEeWTpalu3aluy, MOJIyYEeHHE HEpacTBOPHUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOTO MeTajla JAPYIMM W3 pacTBOpa COJIM, PELIEHHWE SKCIEPUMEHTANbHBIX 3aJad Mo Teme «Baxuelmme Kiacchl
HEOPraHUYECKUX COCAUHEHUI.

IMepuonuueckuii 3akon u Ilepuoauyeckas cucreMa xumnuecknx 3j1emenToB JI. U. MengeneeBa. Ctpoenne aToMoB. XMMUY€ECKAasA CBS3b.
OKHCIIMTEIBHO-BOCCTAHOBUTEIbHbIE 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. Ilepuonuyeckas cuctema xumuueckux siaementoB . M. MenneneeBa. KopoTkonepuoaHas 1 AIMHHONEPHOAHAS (POPMBI
[Iepnonnueckoir cucremsl xumuyeckux aemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynnel. GU3HYECKUN CMBICT MOPSIKOBOIO HOMEpa, HOMEPOB
NEpHOJA U IPYIIIbI JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX sifep. M3otombl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J0YeK aTOMOB NepBbIX 20 XMMHUYECKUX
aneMeHToB Ilepuoanueckoit cucremsl 1. . Menaeneesa. XapakrepucTuKa XUMHUECKOTO 3JIEMEHTA I10 €r0 MoJIokeHuIo B [lepuoaunueckoii cucreme /1.
N. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckon CUCTEMbl XUMHYECKHUX 3JIEMEHTOB JUIsl pa3BUTHSA Hayku U nipakTuku. [{. 1. MenneneeB —
YUEHBIN U TPAXIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (moJsipHasi U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPHUIIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE peaklinu. IIporiecchl okucnenus u BoccTaHoBIIeHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMeHm:

u3yueHne oOpas3loB BEIIECTB METAIJIOB U HEMETAJUIOB, B3aMMOJEHCTBHE T'MJIPOKCHAA IIMHKA C PAaCTBOPAMHU KHUCIIOT U IIesiouell, mpoBeaeHue
OTIBITOB, MWIUTFOCTPUPYIOIINX IPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKluil (ropeHue, peakiiuu pa3ioKeHNsl, COeTUHEHHS).

Mesicnpeomemmuoie ceazu

Peanuszanusi MeXIpeIMETHBIX CBsI3ed NMpPU M3Y4YEHUU XUMHUHU B § Kilacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX OHATUH, TAK U MOHATHH, ABJISIOIUXCSI CHCTEMHBIMHU U1 OT/AEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHUS: Hay4YHBIA (hakT, TUIOTE3a, TEOpHUs, 3aKOH, aHalIM3, CUHTE3, KiacCU(UKAIMs, MNEePUOJUYHOCTD,
HaOJII0IeHNE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIEIb, SIBIICHHE.



®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI, PalMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKHUI 3aps/l, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUEe BEIMUUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOIIAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBO M XMMH4YeCKas peakus

[Tepuoanueckuii 3akon. [lepuoanueckas cucrtema xumudeckux aiemeHToB /. M. Menzaeneea. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHUX OHIIEMEHTOB IEPBBIX TPEX NEPHOJOB, Kajus, KaJblUsd U HUX COCIUHEHUW B COOTBETCTBUM C IIOJIOKEHHUEM 3JIEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHnue BeniecTBa: BUJIbI XUMUYECKOUM CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAUIMYECKOU
PEIIETKY U BUJJA XUMUYECKOU CBSA3H.

Knaccudukanus u HOMEHKJIATypa HEOPTraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kilaccam
HEOpPraHUYECKUX COCAUHEHUN, TeHETUYECKasl CBSI3b HEOPraHUUECKHUX BEIECTB.

Krnaccudukanus XUMHUECKUX peakluid MO pa3iMyHbIM MpU3HAKaM (IO YHCIy U COCTaBY YYacTBYIOIIMX B PEaKLMU BEHIECTB, MO TEIJIOBOMY
3 deKTy, M0 U3MEHEHHIO CTEIIEHeH OKHMCICHHUS XUMHUYECKUX DJIEMEHTOB, 0 OOpaTHMMOCTH, IO yYacTUIO KaTaau3aTopa). JDK30- U IHAOTCPMHUECKHUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonste o cxopoctu xumuyeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusax. [IoHsTHE O rOMOTreHHBIX U
rereporeHHslx peakuusax. [lonstue o karamuse. IloHATHE 0 XMMHUYECKOM paBHOBeCHH. DaKTOPBI, BIMSIOIIAE HA CKOPOCTh XMMUYECKOW pPEaKLMH U
M0JIO)KEHNE XMMHUYECKOTO PaBHOBECHSI.

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

Teopust HSnEKTPONUTUYECKON AMCCOLUALMM. OJEKTPOJMTHI U HEIJIEKTPONUTHL. KaThoHbI, aHMOHBI. MexXxaHM3M JIUCCOLMALMU BELIECTB C
Pa3IMYHBIMHM BUJIaMU XUMHUYECKOM cBsi3u. CTeneHb qucconnannu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakiiun noHHoro oOMeHa. YcinoBHs NPOTEKaHUs peakluil HOHHOTO 0OMEHa, MOJIHbIE M COKpAIlEHHbIE HOHHBIE ypaBHEHHs peakuuid. CBoiicTBa
KHMCJIOT, OCHOBAHHI U COJIel B CBETE MpeNCTaBICHUN 00 3JeKTpOIUTHYECKON nucconnannu. KauecTBeHHble peakiiiy Ha HOHBL. [loHsATHE O ruapoan3e
COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJIEJIIMU KPUCTAJUIMYECKHX PEIIETOK HEOPTaHWYECKHX BEIIECTB — METAJUIOB M HEMETauIoB (Tpadura W anmasa), CIO0KHBIX
BELIECTB (XJIOpUJA HATpHsl), HCCIEAOBaHHWE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3JEUCTBUS PA3JIMYHBIX (DAaKTOPOB, HCCIEIOBAHUE
3JIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB, IMPOLECCa IUCCOIMALMU KHUCIOT, Ienodell M coyiei (BO3MOXKHO HCIOJIb30BAHHE BHJIEO MaTEpUAJIOB),
MIPOBEJICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPHU3HAKK MPOTEKaHHs peakiuii MOHHOro obmeHa (oOpazoBaHUE Oca/iKa, BBIJIEJICHHME Traza, oO0pa3oBaHUE
BOJIbI), OIIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuil (ropeHue, peakuuu pas3oKeHHs, COEJUHEHUs),
pacrno3HaBaHHe HEOPTraHMYECKHUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX PEAKIMil Ha NOHBI, PEHICHUE HKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 1 MX coeITHHEHUSA

OO6mas xapakTepucTuka ranoreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HUEcKHUe CBOMCTBa
MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE CBOMCTBA HA IpUMepe XJI0pa (B3aUMOCHCTBUE ¢ METaJUIaMHU, HEMETAJUIaMHU, LIeJI0YaMHK). XJIOPOBOIOPO/I.
CongHasikuciaoTa, XMMUYECKHUECBOMCTBA, MTOJTy4YeHUE, TPUMEHEHHE. [[elicTBrE XJ10pa ¥ XJIOPOBOAOPOAA HA OPTaHU3M 4YelloBeKa. BaxkHeme X10puasl 1
UX HaXOXKJECHHUE B IPUPOJE.



Oomas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble cTeneH: okucieHus. CtpoeHue u pusnueckue
CBOMCTBA IMPOCTBHIX BEHIECTB — KUCIOPOJAa U cepbl. AJIOTPOIHbIE MOAU(UKAIIMN 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 MpeACTaBUTENs Kjacca KUCIOT U crnenuduueckue). XUMUYECKUE PEaKIUH, JeKallie B OCHOBE IMPOMBIILIEHHOTO crocoba
MOJIy4YeHHUs CepHOM KUCTOoThL. [IpuMenenne ceproit kucnotel. Conu cepHOM KUCIOTHI, KadeCTBEHHAsI peakiust Ha cyabgaT-uoH. Haxoxaenue cepsl u eé
COEMHEHM B Ipupoie. XMMHUECKOE 3arpsi3HEHIE OKPY KaIOIel Cpeibl COeAMHEHUSAMHU cepbl (KUCIOTHBIE TOKIH, 3arPsS3HEHNE BO3/TyXa U BOJIOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mas xapaktepucTika 1eMeHToB VA-Tpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTENIEHU OKUCIICHUA. A30T, pacpoCTpaHEHHE B
npupoje, puU3nvYeckue U XMMUYecKue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro (pU3MuecKue W XMMHUYECKUE CBOMCTBA, MOJyuyeHHE H
npumenenue. Conu aMMOHUS, X (PU3MYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiys Ha MOHBI aMMOHHUA. A30THAas 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 COEIWHEHUSMU a30Ta (KUCIOTHBIC 10U,
3arpsi3HEHUE BO3JyXa, OYBHI U BOg0oéMOB). Dochop, amtorponrbie Mogudukanuu docdopa, Gusudeckne nu xummudeckue cpoiictea. Oxeup gocdopa
(V) u pocdopnas kucnoTa, pusnIecKue U XUMHUCCKHUE CBOMCTBA, ojydeHue. Mcnosp3oBanue GocdaroB B KaueCTBE MUHEPATbHBIX YI00OPEHUIA.

OO6mas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC CTCIICHH OKUCIICHUS. YTJCPOJ, aJZIOTPOITHBIC
Moau(UKaIIK, pacCIpOCTpaHEHUE B IpUpoie, (U3MUecKrue U XUMUUecKkue cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoze.OKCuabl yriepoa,
ux (pu3nyYecKre M XMMHYECKHE CBOICTBA, JCHCTBHE HA XUBBIC OPTaHU3MBI, MOJTYYEHHE M TPUMEHEHHUE. DKOJOTHUYECKUE MPOOJIEMBI, CBSA3aHHBIC C
okcuaom yriepona (IV), rumore3a riao0anbHOrO MOTEIUICHHUS KIUMaTa, MApHUKOBBIA 3(QexT. YrompHas Kuciota U e€ comu, ux (usnueckue 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 KaK O COEIMHEHUSX yriaepojaa (MeTaH, 3TaH, STWJIEH, alleTUJIEH, ATaHOJ, TNIMLEPHH,
yKCycHas KucnoTa). [IpupogHbie HCTOYHUKU YTIIEBOJAOPOIOB (YToib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI X MepepadoTku (0eH3UH), UX POJib B OBITY U
NPOMBIIUICHHOCTH. [IoHATHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: JKUpax, 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
okcuye kpemuus (IV) u kpemaueBoii kucnore. CUIMKATBI, UX MCIONIH30BAHKUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeine cTpouTenbHbIe MaTepUabl:
KepaMHKa, CTEKJI0, IEMEHT, 0€TOH, kene300eToH. [IpobaemMbl 6€30MacHOT0 UCTIOIB30BAHNS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpa3IOoB HEOPTraHWMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEICHHUE KAYECTBEHHBIX PEAKIHMi Ha XJIOPHI-WOHBI W
HaOII0/IeHNEe TPU3HAKOB WX IMPOTEKAHUS, OMBITHI, OTpaKaroue (Qu3ndeckrue W XMMHUYECKHE CBOWMCTBA TallOTEHOB U WX COCNUHEHUH (BO3MOXKHO
WCIIOIb30BaHUE BHUJIEOMATEPHAIOB), O3HAKOMJIEHHE C 00pa3liaMu XJIOPHIOB (TAJIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO HCIIOJIb30BaHKE BUIEOMATEPUANIOB), HAOMIOACHNE Mpoliecca 0OyTiIMBaHUs caxapa MoJl AeHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KHCIIOTHI,
U3Y4YEHHE XMMHUYECKUX CBOWMCTB pa30aBICHHOW CEpHOM KHCIIOTHI, MPOBEACHHE KaUeCTBEHHOM 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 (OChHOPHBIX YIOOPEHHH, TOJydeHne, 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 HCIMOJIb30BaHUE BUICOMATEPHUANIOB), M3yYEHHE MOJENel KpHUCTANIMYECKUX pemeéTrok anMmasa, rpadura, QymnnepeHa, 03HaKOMIEHHE C
IPOIIECCOM aJCOPOIMM PAaCTBOPEHHBIX BEIECTB AKTHMBHPOBAHHBIM YIVIEM M YCTPOMCTBOM NPOTHUBOTrasa, MOJy4YeHUE, cOOMpaHue, paclo3HaBaHUE U
M3Y4YECHHUE CBOMCTB YIJIEKUCIIOrO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peakluil 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.

MeTa/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.
DNEKTPOXUMHUYECKUH Psijl HalpshDKeHU MeTaiioB. du3nueckrue u XUMUYECKUe cBoicTBa MeTaiuioB. OOmue crnocoOsl nonyueHus MetamioB. [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 OKpYKalollel cpeapl (MpeaenbHas JTOmycTUMasi KOHIeHTpalus BemiecTs, nainee — [1JIK). Pons xumuu B perenun
9KOJIOTUYECKHUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

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

Mesicnpeomemmuoie ceazu

Peanu3zanusi MeXIpeIMETHBIX CBsI3ed MpPU M3Y4YEHUU XUMHUHU B 9 Kilacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-
Hay4HbIX TOHITHH, TaK ¥ MOHSITHH, SIBISIOUIUXCS CUCTEMHBIMU JIJIs1 OT/ACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSATHUS: Hay4dHBIA (hakT, TUIOTE3a, 3aKOH, TEOpHs, aHaliu3, CHUHTE3, Kiaccu(UKaius, MEepHUOJUYHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, TAPHUKOBBINA Y (EKT, TEXHOIOTHS, MAaTepUaIIbL.



®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH/I, U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUH 3apsij, MPOBOAHUKH,
MOJIYIPOBOJIHUKH, AMSJICKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TElO, O0BEM, arperaTHoe COCTOSHHME BEIEeCTBA, ra3, pPacTBOpP, PacTBOPUMOCTD,
KpUCTANTNYECKAas pENIETKA, CIUIaBbl, PU3NUYCCKUE BEIIMYUHBI, CAMHUIIBI H3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3 161, COHIIE.

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

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPAIIbl, TOPHBIE TTOPOJIBI, TOJIE3HBIE HCKOMAeMbIe, TOILTUBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS IPOrPaMMbl OCHOBHOI'O OOLIEr0 00pa30BaHUs JOCTUTAIOTCS B X0/ 00y4EeHHUsI XMMUU B €AMHCTBE y4eOHOU U
BOCIIUTATEIbHOW AESTEIBHOCTH B COOTBETCTBUM C TPAJAMLIMOHHBIMU POCCHUMCKUMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHU,
IPUHATBIMU B OOIIECTBE MpaBWJIaMM W HOPMaMHU IIOBEIEHHUS U CIIOCOOCTBYIOT IpOLECCaM CAMOIO3HAHUS, CAaMOpa3BUTUS U COLUAIU3ALMU
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€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MIPEJICTABICHHUS] O COLMAJIbHBIX HOpPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJUIEKTUBE, KOMMYHHUKaTHBHOW KOMIIETEHTHOCTHU B
OOIIIECTBEHHO IOJIE3HOH, yueOHOMCCIeI0BaTEeIbCKONW, TBOPUYECKOW M JPYIMX BHJAX JESITEIbHOCTH, TOTOBHOCTH 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

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BELIECTBE M XMMHUYECKON pPEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M
COCTABJISAIOLINE OCHOBY Il TIOHUMaHUS CYIIHOCTH HAayYHOH KapTHHBI MMpa, MpPEeJCTaBIeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs MPUPOIHI,
B3aMMOCBS35X YEJIOBEKA C IPUPOJHOM CPEOi, O POJIU XUMHUH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MI03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHbIEC HA TIOJYyYEHUE HOBBIX 3HAHUN 110 XUMUU, HEOOXOJUMBbIE /1151 O0OBSICHEHUS! HAaOII01aeMBbIX IPOIIECCOB U
SIBJIGHUH, TTO3HABATENIbHOM, MHPOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYPBI, B TOM YHCJI€ HABBIKOB CaMOCTOSITENIbHON paboOThl ¢ y4eOHBIMH TEKCTAMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeCc K OOYyYEHHIO U TO3HAHMIO, JTH0OO03HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHIO, MPOEKTHON M UCCIIE0BATEIbCKOM
NesITeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY HAIIPAaBIEHHOCTH U YPOBHS 00YUYEeHHUS B JajbHEUIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHME LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370pPOBbIO, YCTAHOBKH Ha 3/I0pOBBIN 00pa3 KU3HU, OCO3HAHUE MOCIEICTBU I
W HENPHUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHUSI TpaBUi O€30MacCHOCTH TpH
O0paIleHnU ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3yUYEeHHUIO Mpodeccuii 1 Tpyna pa3InyHoOro poja, YBaKEHHE K TPYAY U pe3yiabTaTaM TPYAOBOU IEATENIbHOCTH, B TOM
qycIe Ha OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHMH MO XMUMMH, OCO3HAHHBIM BBIOOP MHAMBMIYAlbHOH TPAaeKTOPUM IPOAOIKEHHsI 00pa3oBaHUS C
y4€TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHOM MpohecCHOHATBbHON IEATEIbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJJallTUPOBATHCS B MPO(ECCHOHAIBHON CPEIE;



6)3K0/10rMYeCKOr0 BOCTIUTAHUS:

9KOJIOTMYECKU 1e1ecO00pa3HOe OTHOUICHHE K MPHUPOJAE KaK HMCTOYHHMKY XU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, MOHHUMAaHHUE LEHHOCTU
3I0pOBOTO U 0e30macHOro 00pa3a >KWM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3MYECKOMY U TCHXHYECKOMY 370POBBIO, OCO3HAHUE
LEHHOCTHU COOJIOACHHUS ITPaBUII O€30MacCHOr0 MOBeIeHUs TpU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAlMsIX, YIPOKAIOIIKUX 3I0POBBIO U )KU3HH JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, TIOJTydacMble MTPU U3YYCHUN XUMUU, JJIs PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH MPUPOTHON CpeIoH, s
MOBBILICHUST YPOBHS 3KOJOTUYECKOW KYJIbTYPhl, OCO3HAHUS TIJI00AJBHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM U MyTed MX pelleHHs] MOCPEICTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHS, YMEHHUS PYKOBOJICTBOBATHCS IM B IIO3HABATEIHHOW, KOMMYHHUKATUBHON M COITUAIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpenMeTHBIX PE3yJIbTaTOB BBLICISIOT 3HAYUMEBIE i1 (POPMUPOBAHUS MHPOBO33PECHHS OOIIEHAYYHBIC MOHSATHUS (3aKOH, TEOPHs,
MPUHIINI, TUMOTEe3a, (akT, CUCTeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX NMpeAMeTax U
MO3BOJISIFOT HA OCHOBE 3HAHWM M3 ATHX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOW HAYYHOW KapTUHE MHUpA, U YHUBEPCAIbHBIC yueOHbBIC
neicTBus (MO3HABaTelIbHbIE, KOMMYHUKATHUBHBIC, PETrYISITHBHBIC), KOTOpble OOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOSCHUM 3HAHMI: PACKPHIBATh CMBICI XMMHUYECKUX MOHSATHH (BBIIEIATH HUX
XapaKTepHbIC TPU3HAKHY, YCTAaHABIMBATH B3aUMOCBS3b C APYTUMHU MOHITHSIMH ), UCTIOJIH30BATh MOHSATHUS I OOBSICHEHUS OTACTHHBIX ()aKTOB U SIBJICHUIA,
BBIOMpATh OCHOBAHUS M KPUTEPUH TS KIaCCU(PHUKAIIUN XUMUYECKUX BEIIECTB M XUMUYECKUX PEaKIUi, yCTaHABIUBATh IPUYMHHO-CJIEICTBEHHBIE CBSI3U
MEXTy 00BEKTaMH H3y4eHUS, CTPOUTD JIOTHYECKHUE PACCYXKICHUs (MHIYKTUBHBIC, JICTYKTUBHEIC, TT0 aHAJIOTHH ), IeaTh BEIBOJIBI M 3aKITFOUCHHS,

yMEHHE MPUMEHATH B MPOIECCE MO3HAHUS MOHATHS (MIPEAMETHBIE U METalpeIMeTHbIE), CHMBOJIUYECKHE (3HAKOBBIC) MOJIENH, UCIOIB3YEMbIC B
XUMHUH, TTPEOOPa30BhIBATE IIUPOKO MPUMEHSICMbBIE B XUMHUH MOJICILHBIC TIPEJICTABICHUS — XMMHUYSCKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUIecKas popmyia
U ypaBHEHHE XHMHUYECKOH peaKIHH — MPU pPEHIeHHH Y4eOHO-TO3HABATENbHBIX 3a7ad, ¢ YU4ETOM JTUX MOJEIBbHBIX TMPEACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYIICCTBCHHBIE MPU3HAKN H3y4aeMbIX 00BEKTOB — XHMHUYECKUX BEIIECTB U XUMHUYCCKUX PEAKIINi, BBISBIIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3YYaeMbIX MPOIIECCaX U SBICHUSIX.

Ba3oBble uccienoBareibcKue 1eHCTBUS:

YMEHHE UCTOIb30BaTh MOCTABIEHHBIE BOMPOCH B KaUeCTBE HHCTPYMEHTA MMO3HAHUS, a TAKXKE B Ka4eCTBE OCHOBHI i1 ()OPMUPOBAHUS TUTIOTE3BI
IO MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBIX CYKJICHUH;

MPUOOPETEHNE OMBITA MO TUIAHWPOBAHUIO, OPTAHU3AINH U MPOBEACHUI0 YUEHUYECKUX IKCIEPUMEHTOB, YMEHHE HAOI0IaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEJTFHO TTPOTHO3HPOBATh €r0 pPe3yibTaT, (OpMYIHpPOBaTh 0OOOMICHUS W BBIBOJBI 10 PE3yJIbTaTaM IMPOBEIEHHOTO OIBITA, WUCCIICOBAHMS,
COCTaBJIATh OTYET O MPOJICTAHHON padoTe.

PabGora ¢ undopmanmueii:

yYMEHHE BBIOMpATh, aHAJTU3UPOBATh W MHTEPIPETUPOBATh MH(DOPMALUIO PA3IUYHBIX BUIOB M (HOPM MPENCTABICHHS, MOIy4aeMyI0 M3 Pa3HBIX
HMCTOYHUKOB (HAYIHO-TIOMYJISIpHAS JIUTepaTypa XHMHYECKOTO COJIEp)KaHUsS, CIPaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), KPUTHUYECKH OIICHHBATH
MIPOTUBOPEUUBYIO H HEJJOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE MPUMEHATh Pa3IUYHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpEe MH(POPMAIMM U COOTBETCTBYIOIIMX IaHHBIX, HEOOXOAUMBIX IS
BBITIOTHEHUS. Y4E€OHBIX M TO3HABATENBHBIX 3a7ad OMNpPEeAeNEHHOr0 THMA, NMPHOOPETEHHE OmbiTa B OOJACTH HWCHOJB30BaHUS HWH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTH, OBJaJleHUE KyJIbTYpOH aKTHBHOIO HCIIOJIb30BAHUS PA3UYHBIX IOMCKOBBIX CHUCTEM, CAMOCTOSTEIHLHO BBIOMPATH
ONTUMAJBHYIO0 (POPMY MPEACTaBICHUS NH(DOPMALIUY U WIUTFOCTPUPOBATH PEIIaeMbIe 3a1a4d HECIOKHBIMU CXEMaMH, TUuarpaMMamMu, IpyrumMu opMaMu
rpauKu ¥ UX KOMOMHAITUSIMU;



YMEHHUE HCII0JIb30BaTh M aHAIM3UPOBATH B IpoIiecce yueOHOM U UCCIIe0BATENECKOM NeATETbHOCTH HH(OPMAIUIO O BIMSHUN I POMBIIUIEHHOCTH,
CEJIBCKOIO XO35ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH TPUPOAHOHN CPEbl.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBHUSA:
YMEHUS 3aJaBaTh BONpPOCHl (B XojAe auajiora W (WIM) AMCKYCCHH) IO CYILECTBY O0OCYXJIaeMOH TeMbl, (JOpMYIMPOBATH CBOM IMPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPETIOKEHHOM 3a]auu;
YMEHHs TPEACTABIATh IIOJYyYEHHBIC PE3YJbTaThl MO3HABATEIBHOM AEATEIBHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALHIO
Pe3yIbTaTOB BHINOJIHEHUSI XUMUYECKOTO SKCIIEpUMEHTa (JIAOOPaTOPHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BELIECTB, y4eOHOTO
MIPOCKTA);
yMEHHUSI Y4eOHOI0 COTPYAHHMYECTBA CO CBEPCTHMKAMHU B COBMECTHOH IO3HABATEIbHONM M HCCIEAOBATEIBCKOW IESATEIBHOCTH NPU PELICHUU
BO3HUKAIOIIUX NpoOJeM Ha OCHOBE y4éra OOLIMX MHTEPECOB M COIVIACOBAHUS MO3ULMHA (00CYKAEHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIMsI COBMECTHBIX JIEHCTBUH, OIIpeieJICHHE KPUTEPUEB 110 OLIEHKE KaUeCTBa BBIIIOJIHEHHOM pabOThI U ApYyTHUE).
PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:
YMEHHE CaMOCTOSITEIbHO OIpPEeNsATh IETH JeSITeIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATh, KOHTPOJIUPOBATh W TPH HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO AEATENbHOCTb, BbIOMpaTh Haubosiee 3(h(HeKTUBHbIE CIIOCOOBI pelIeHUs] Y4eOHBIX U MO3HABaTEIbHBIX 33Jad, CaMOCTOSITEIbHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN alrOPUTM JIEHCTBUM MPU BHIIOJHEHUH 33JaHUI ¢ YYETOM MOJIYUYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX
00BEKTax — BELIECTBAaX M pEeakIUsaX, OLIEHUBATh COOTBETCTBUE IMOJYYEHHOTO PEe3yJibTaTa 3asBICHHON LIeJIM, YMEHHE MCIIOJb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMbl€ B YCIIOBUU 3aJaHUM.
INPEAMETHBIE PE3YJIBTATbBI
B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTEIbHOIO COJAEPKaHUs, YCTAHOBJIEHHOIO IaHHOU (henepanbHON paboyeil mporpaMMoii,
BBIJICJIAIOT: OCBOCHHbIE 00yUarOIIMMUCS HayyHble 3HaHUS, YMEHUS U CIOcOObI AeHcTBUH, cnennduyeckue A npeIMeTHol o0naactu «XUMHUs», BUBI
JEeSITeIbHOCTH T10 MOJTY4YEHHIO HOBOTO 3HAHUS, €T0 HHTEPIpETaIK, TPeoOpa30BaHNIO U TPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYallHsIX.
K koHIy 00yueHus B 8 kijiacce nmpeMeTHbIEe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTh Y O0yHarOIUXCS YMEHUI:
® pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHUX MOHSTUN: aTOM, MOJIEKYJIa, XUMUYECKHUI1 3JIEMEHT, POCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMEChH
(onHOpOJIHAS M HEOJHOPOJHAs), BAJIECHTHOCTh, OTHOCUTENbHAS aTOMHAas M MOJIEKYJIsIpHas mMacca, KOJMYECTBO BEIECTBA, MOJb, MOJSpHas
Macca, MaccoBas JOJS XMMHUYECKOTO JJIEeMEHTa B COEAMHEHUHM, MOJIAPHBIH 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
ANEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCICHMs, XHUMHUYECKash peakuus, KiIacCupUKalMs peaklHil: peaklUu COECTUHEHHS, pPEeaKIHH
pa3oKEHUs, PEeaklMu 3aMEIICHUs, PeakIMu OOMEHa, HK30- U SHIOTEPMHUYECKHE peaKIMM, TeIloBoid 3(QeKT peakuuu, sSApo aroma,
AJIEKTPOHHBIN CJION aToMa, aToMHasi OpOUTalb, panyc aToMa, XUMUYecKas CBSI3b, OJIIpHAs U HEMOJIIpHAasi KOBAJIGHTHAs CBSI3b, MOHHAS CBA3b,
UOH, KaTHOH, aHUOH, PacTBOP, MaccoBasi 10JIs1 BEIIECTBA (IIPOLIEHTHAs! KOHLIEHTPAaLUs1) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUH U IPUMEHATDH 3TH MOHATHS MPU OMKMCAHUU BEIIECTB U X MPEBPAILCHHUI;
® HCIIOJI30BATh XMMHYECKYI0 CUMBOJIUKY JJIsl COCTABICHHS (JOPMYJI BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKIUi;
® ONpeleNsiTh BaJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTENEHb OKUCJIEHHS AJIEMEHTOB B OMHApHBIX COEAMHEHMSIX,
MPUHAIICKHOCTh BEIIECTB K ONpPEJeNEHHOMY KiacCy COEIUHEHHMH MO ¢opMynaM, BUJI XMMHUYECKOH CBsS3M (KOBaJIEHTHAas M HMOHHAas) B
HEOPraHUYECKHUX COCIUHCHHUSX;

e packpsiBaTh cMbicn Ilepuoanueckoro 3axkona J[. M. Menneneesa: NeMOHCTPUPOBATh IOHMMAaHUE IEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX INosokeHus B Ileproanueckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIDHOTO y4YE€HHMs, 3aKOHa ABOrazipo;



® ONUCHIBaTh M XapakTepu3oBaTh TabmuuHylo Qopmy lleproanyeckoil CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB: pPa3linyaTh MOHSITHUS «TJIaBHAS
noarpymnmna (A-rpynna)» u «modounas noarpynna (b-rpymnma)», mansie 1 60JbILINE TEPUOIBI, COOTHOCUTH 0003HAYCHUS, KOTOPHIE UMEIOTCS B
tabiuue «llepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenpaeneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIEee YNCIIO JIEKTPOHOB U PACIPENEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

e iaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHUE BELIECTBA, XUMUYECKHE pPEaKIuH (110 YHUCIy U COCTaBy YYAaCTBYIOIIUX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY P (DEKTy);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHME CBOWCTBA BEIIECTB pAa3MYHBIX KJIAcCOB, MOATBEPXKIas ONUCAaHHE MpUMepaMu
MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

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

® BBIYHCIATH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHUUYECKOTO 3JeMeHTa 1o ¢dopMmyle
COEIMHEHMS], MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIuy;

® T[PUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHOW JESITeIbHOCTH — aHajdhu3 M CHUHTE3, CpaBHEHHE, OO0OOIIeHHWE, CHCTEMaTHU3aluIo,
KJIACCU(UKALIMIO, BBISIBJICHUE NMPUUYMHHO-CIEICTBEHHBIX CBS3€M — JUIsl M3Y4YEHMsI CBOMCTB BEIECTB U XMMUYECKUX PEAKIHI, €CTECTBEHHO-
Hay4YHBIE METO/IbI IO3HAHUA — HAOII0ACHHE, U3MEPEHHE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (PeaabHblid U MBICTICHHBIN);

e ClIe[I0BaTh MpPaBUIIaM MOJIB30BAaHHUS XMMUYECKON TIOCYION U 1a00paTOPHBIM 000PYIOBAaHHEM, a TAK)KE IIPaBUIaM OOpaIIeHHs ¢ BEIIECTBaMH B
COOTBETCTBUH C MHCTPYKIHUSMH IO BBITOJHEHUIO JTJAOOPATOPHBIX XUMHUYECKUX OIBITOB IO MOJYYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa M KHUCIOpPOJa), NPUTOTOBJICHUIO PAcCTBOPOB C ONpEAEIEHHOM MaccOBOM J0Jiell pacTBOPEHHOIO BEIIECTBAa, IUIAHUPOBATh U
MPOBOAUTh XMMHMUYECKHE OSKCIEPUMEHTHl IO pACHO3HaBAaHUIO PACTBOPOB IMIEJIOYEH M KHCIOT C IOMOIIBI0 HHJAWKATOPOB (JIAKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHe).

K koHIy 00y4enus B 9 ki1acce npemMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0yUaIOLIUXCSl YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHUI: XMMHUYECKUN JJIEMEHT, aTOM, MOJIEKYJA, MOH, KaTUOH, aHHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBLHOCTD, CTENEHb OKHUCICHHS, XUMHUYECKas PEaKLMs, XUMHUYECKas CBs3b, TEIUIOBOU
3¢ (deKT peakuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHYECKAs JAUCCOLMALINS, PEAKIUU HOHHOTO
oOMeHa, KaTaJlu3aTop, XMMHUYECKOE paBHOBeCHe, OOpaTHMble M HEOOpaTHMbIE PpEaKIMH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEaKIHH,
OKHUCJIUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHHUE, AIJIOTPONHUs, aM(POTEPHOCTh, XMMHUYECKas CBSA3b (KOBaJIEHTHas, WOHHas,
MeTaJuInYecKas), KpUcCTaJulMyeckas pemérka, KOppOo3Hs MeETajuloB, CIUIaBBI, CKOPOCTh XMMHYECKOH peakiHH, MpeAeibHO JOMYyCTHMAs
koHueHnTpanus [1JIK BemiecTna;

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

® ICIIOJIb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTABICHHS (pOPMYJI BEIIECTB U YpPaBHEHUN XUMUYECKUX PEaKIni;

® ONpEeNeNsITh BaJICHTHOCTh M CTENEHb OKHCIEHUS XUMUYECKUX AJIEMEHTOB B COEMHEHUAX Pa3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K
ornpeAeNéHHOMY Kjaccy coeIuHeHUH mo (opmyrnaMm, BHJ XUMHUYECKON CBSI3M (KOBaJE€HTHAas, MOHHAs, METAJJIMYecKas) B HEOPraHWYEeCKUX
COEJMHEHUX, 3aps)l HMOHA MO XHMMHUYECKOH Qopmynie, XapakTep cpelbl B BOJHBIX pPAaCTBOpax HEOPraHUMYECKUX COCJMHEHUH, TUI
KPUCTAINTNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpsiBaTh cMmblca Ilepuonnueckoro 3axona JI. M. MeHaeneeBa M AEMOHCTpUPOBATH €ro IMOHHMMAaHUE: ONHUCHIBaTh U XapaKTEpPU30BaTh
Tabnuuayto ¢popmy [leproaudeckoil cucTeMbl XHMHUYECKUX JIEMEHTOB: pa3uvaTh MOHATHS «TJIaBHAs MOATpymmna (A-Trpyra)» U «moboyHas
noarpynmna (b-rpynma)», Maneie u OonbIIMe NEPUOABI, COOTHOCHUTH OO0O3HAYCHHS, KOTOpPHIE HMEIOTCS B TEPHUOJUYECKON Talmuie, C
YHCIIOBBIMU XapaKTEePUCTHKAMH CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 001ee YHCII0 JIEKTPOHOB U pacipeeeHue



WX TIO DJIEKTPOHHBIM CIIOSIM), OOBSICHITH OOIHME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB M MX COSAMHEHHUN B TPEIEIax MaiblX
MIEPUOJIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHYECKHUE DJICMEHTHI, HEOPTaHWYCCKUE BEIIECTBA, XUMHUYECKHE peaknuu (M0 YMUCIy W COCTAaBYy Y4YacCTBYIOIIMX B
pEaKIuy BEMIECTB, MO TEIIOBOMY 3 (EKTY, MO0 U3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOMME M crenu(PUYECKHe XMMHYECKHE CBOMCTBA MPOCTHIX W CIOXKHBIX BEHIECTB, TOJATBEPKIAs OIMCAHHE
MpUMEpPaMHU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN;

COCTABIISITh YPABHEHUS JICKTPOJIUTUICCKOMN JUCCOLMAIMH KUCIIOT, IEI0YeH U COJIeH, MOJTHBIC U COKPAIEHHBIE YPABHEHUS PEaKIIUid HOHHOTO
oOMeHa, YpaBHEHUS peaKIuii, MOITBEPKAAIONINX CYIIIECTBOBAHNE T€HETUYECCKON CBSI3U MEX/Ty BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

PacKphIBaTh CYNHOCTh OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca dTUX PEaKIuii;
MIPOTHO3MPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOKHOCTH TMPOTCKAHUS XMMHYCCKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJICKYJSIDHYIO UM MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JIOJNIO XHMHYECKOTO 3JIeMeHTa 1o (opmyre
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 MHCTPYKIMSIMH TI0 BBITIOTHCHHIO JTA0OPATOPHBIX XUMUYECKHX OIBITOB IO MOJIYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yraeKucioro rasa);

MIPOBOJMTH PEAKIIMU, MOJITBEPKIAIONINE KaYSCTBCHHBIA COCTAaB PA3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IMYyTEM XJIOPHI-, OPOMU/-,
noaua-, kapoonat-, pocdar-, cuaMKaT-, CyabhaT-, TUIAPOKCUI-MOHBI, KATHOHBI AMMOHUSI U MOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaX HEOPTAaHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OTICPAIlMU MBICIUTEIIBHON JCSITEILHOCTH — aHAJIW3 U CUHTE3, CPAaBHEHHE, 0000IIEHUE, CHCTEMAaTHU3aIINIO, BBISIBIICHUC
MIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JUIS M3YYEHHUs CBOWMCTB BEIIECTB U XMMHUYECKUX PEAKIUi, eCTECTBEHHO-HAYYHBIE METOJbI MO3HAHUS —
Ha0JTI0IeHNE, I3MEPEHNE, MOJICIIMPOBAHKE, YKCIIEPUMEHT (peaTbHBI U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
N KosaunyecTBouacoB JJIeKTPOHHbIE
; (uudpoBbIe)
n/ HanmenoBanuepasnesioB u reMmnporpaMmmbl |~ Becer  KouTpoJbHbIepagoT IpakTnyeckuepador
o0pa3oBaTe/bHbIEepecypc
1 0 bl bl
bl
Paznen 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHSATHS
11 XuMust — BakHast 00JIACTh €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IESITEBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
1.2 B 15 1
CIICCTRA 1 XHMIHecKuepearint https://m.edsoo.ru/7f41837c
Hroromnopasznery 20
Pa3nes 2.BakHeiimme npeacTaBuTe M HEOPraHMYECKHUX BeIeCTB
bu6mmoreka [IOK
2.1 B .K ! 0 6
OSAYX. RHCIOPOX. JIOMATHE 00 OXCHAax https://m.edsoo0.ru/7f41837c
bu6mmoreka [IOK
2.2 B I 8 1
OAOPOALLIOHITHE © KHCIOTax 1 COIX https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Boga. P ! 0 5 1 1
O/ TACTROPEL. LIOMITHE 00 OCHOBAHIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKJIACCHIHEOPTaHUYECKUXCOETUHEHH 11 1 1 bubnuorexa [JOK
' i https://m.edsoo.ru/7f41837c
Hroromnopasznery 30

Pazpnen 3.11epuoanyeckuii 3akon u Ilepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MennesieeBa. CTpoeHue aToMoB.
XuMuueckasicBsi3zb. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

[Tepuonnueckuii 3akoH u [leprnonnueckas

bu6mmorekxa [IOK
3.1 .. 7
crcTeMa XUMHUYECKUX AIIEMEHTOB /] httos://m.eds00.ru/7f41837¢
MenpeneeBa. CTpoeHrearoma
3.9 Xumnueckas cBA3b. OKHCINTEIBHO- 3 1 bubnmoreka [JOK

BOCCTAaHOBUTCIIBHBIC PECAKIINHN

https://m.edsoo0.ru/7f41837¢c



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

Uroronopazneny

Pe3epBHOEBpEMS
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bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



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

No KoauvecTtBouacoB DJIeKTPOHHbBIE
; (uudpoBbIe)
n/ HanmenoBaHuepasesioB H TeMIPOrPaMMbl Bcer  KoHnTpoJbHbIepadoT IpakTuyeckuepador
o0pa3oBaTe/bHbIEepecypc
n 0 bl bl
bl
Pa3znen 1.BemrecTBO U XUMHYECKHE PeaKIUn
11 [ToBTOpenue u yriryOiaeHne 3HaHU OCHOBHBIX 5 1 bubnuorexa [IOK
' pasenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKIU 4 bubnnoreka [JOK
' i https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroronopazneny 17
Pasznea 2.HemeTa/sIbI B X cOeTMHEHUS
91 OO6mr1ast xapakTepruCTUKa XUMUUECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
99 OO11ast xapaKTepUCTHKA XUMUYECKHX 5 bubnuoreka [IOK
' anemeHToB VIA-rpynmsl. Cepa u eécoenHeHus https://m.edsoo0.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anieMeHToB IVA-rpynnel. Yriepoa u KpeMHUH 8 1 2 bubmorexa [TOK
' PymIaL P P https://m.edso00.ru/7f41a636
Y X COCIMHCHUS
Hroronopaszneny 25
Pa3zgen 3.MeTa/sIbI M UX COeTHHEHUS
bubmuorexa [JOK
3.1 06 i 4
HIHECBONCTRAMETAIITIOB https://m.edso0.ru/7f41a636
3.2 Baxkueinme Metayuisl 1 UX COEIUHEHUS 16 1 2 bu6mmoreka [IOK



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

https://m.edsoo0.ru/7f41a636

Hroronopaszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BentecTtBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 buGnnorexa [IOK
' B p https://m.eds00.ru/7f41a636
Wroro mopazueny 3
PesepBHOEBPEMS 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68
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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 kiaacc: yue0. aiis oomeoopazosat. 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. [lepuoaunueckuii 3akon u [lepuoanydeckas cuctemMa XUMHUYECKUX 3J1eMEHTOB. CTpoeHue aroma. XUMHUYECKas
cBs3b. CTpoeHue BemiecTB. 3akoH ABoraapo. MossapHblii 00bEM ra3oB. ['anorensr: 8 ki1. — M.: U3narenscTBo «OK3amen», 2013 1.

boposckux T.A. Tectet mo xumuu. I[lepBoHauanbHble xumuueckue mnousTus. Kucnopoa. Bomopon. Boma, pactBopsl. OCHOBHBIE KIIACCHI
HEOpraHUYeCKnX coearHeHui: 8 k. — M.: M3natensctBo «OK3ameny, 2013 r.

Bappasa H.D. Bce nmaboparopnsie paboTsl. 6-11 kmaccsr: ¢pusmka, 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. 3agadyHuk ¢ MOMONTHUKOMY. 8-9 Kiacchl: mocoOue i ydamuxcsi oomeoOpasosar. oprannsanmii/H.H.I'apa, H.1.I"'abpycega. -
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 ams yuuteneir obmeoOpa3oBar. opranuzanuit/ A.M. Panenkwuii. - M.:
[Ipoceemenue, 2014 r.

. Xomuenko WN.I'. Pemenue 3amgau mo xumuu. - M.: OO0 «3narensctBo HoBas Bonmnay: Uznarens 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. Heopranmueckas xumus. 8 kiacc. — M.: IIpocemienue, 2014 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI 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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