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HHOACHUTEJIBHASA 3AIIUCKA

[IporpaMmma Mo XMMHUK Ha YPOBHE OCHOBHOTO 0OOIEro oOpa3oBaHHUsl COCTaBJI€HAa Ha OCHOBE TpPEOOBaHUU K
pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOT'O 00IIeT0 00pa30BaHusl, MIPECTABICHHbBIX B
OI'OC 00O, a Takke Ha OCHOBe (QenepanbHOM paboyell NporpaMMbl BOCHUTAHUS U C YYETOM KOHIIETILIMH
penoiaBaHus y4eOHOro mpeamera « XuMus» B 00pa3oBaTelbHbIX opranu3anusx Poccutickoit deneparmu.

[Iporpamma mo xumuu Aa€T MPENCTABICHUE O LENAX, OOIIel CTpaTeruu OOydYeHHs, BOCIUTAHUS U Pa3BUTHUS
oOydJaromuxcs CpeacTBaMU y4eOHOro TmpeaMeTa, YCTaHABIMBAET 00S3aTeIbHOE MPEIMETHOE COJIepKaHue,
peayCMaTPUBAET pacIpeiesieHue ero 1Mo KiaccaM M CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM MpOorpamMMBbl 10 XUMUH,
ompeneNsaeT KOJTMYSCTBEHHBIC U KAaUECTBEHHBIC XapaKTEPUCTUKHU COACPIKAHUS, PEKOMEHYEMYIO MOCIeI0BATEIbHOCTh
U3YYCHHS] XUMUHU C YUYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEN OOy4YarIIMXCs, OINpPEAeNseT BO3MOXKHOCTH MpeAaMeTa JUlsl pealu3alu TpeOOBaHUN K pe3ylibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl Ha YpOBHE OCHOBHOI'O 0011ero 00pa3oBaHUs, a Takke TpeOOoBaHUU
K pe3yibTaTam oOy4eHHs XMMHHU Ha YpOBHE IleJiel M3yueHHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIbHON
NEATEeIILHOCTH 00YyUYaroIIerocs Mo OCBOSHUIO YIeOHOTO COJICPKAHNUS.

3HaHWE XUMUU CIYKUT OCHOBOW Juisi (POPMUPOBAHHS MHPOBO33PEHHS OOY4aloIErocsi, ero Mpe/CTaBICHUN O
MaTepUaAIbHOM  €AMHCTBE MHpA, BaXHYIO pOJb  UrpaloT  (GopMUpyeMble XUMHUEW TPEACTaBICHUS O
B3aMMOIIPEBPAICHUSAX SHEPTHMH W OO0 DBOJIOIMH BEIIECTB B TPHUPOJE, O MyTSIX PEIICHUS TJIOOANBHBIX MPOOJIeM
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHUYECKOM, IMHINEBON M SKOJOTHYECKOH OE€30MMacHOCTH,
mpo0IeM 3paBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peaau3aiii BO3MOKHOCTEH 1T CaMOPa3BUTHS U POPMHUPOBAHUS KYIbTYPhI JIMYHOCTH, €€ 00IIei u
(GYHKITMOHAIBHON TPAMOTHOCTH;



BHOCUT BKJaJ B (POpPMHUpPOBAHUE MBIIUICHUSI U TBOPYECKUX CIOCOOHOCTEH OOyYarolmUXcs, HAaBBIKOB WX
CaMOCTOSITEIbHON Y4eOHOU NESITEHbHOCTH, AKCIEPUMEHTAIBHBIX U UCCIEA0OBATEILCKUX YMEHUH, HEOOXOUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JIEeATEeIbHOCTH;

3HAKOMUT CO CHEeHU(PUKON HAYYHOTO MBINLICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsJa HAa €IUHCTBO
IPUPOJBI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM JTaroM B (OPMUPOBAHWUU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH
oOyyJarommxcs;

crocoOCTBYyeT (hOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K TPUPOJE, K
YeJIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yJarOITUXCS.

JlanHble HampaBiieHUS B OOYYCHUH XMMHH OOECIEYMBAIOTCS CHEIU(UKON cofepkaHusi Yy4eOHOro MpeaMera,
KOTOPBIN SIBJISIETCS] TIEJJaTOTUYECKH aIallTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKU XMMHUM Ha OMPEACIEHHOM 3Tare e¢
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30oBaHUsS OPUEHTHPOBAH HA OCBOCHHE OOYUYaAIOIIMMUCS CHCTEMBI
MEPBOHAYAIBHBIX TOHATUN XWMHWH, OCHOB HEOPraHWYECKOW XMMHUU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMOHSITUM
OPraHM4YeCKON XMUMUH.

CtpyKkTypa cojiepKaHus MPOTPaMMBbI 110 XUMHH C(OpMHUPOBaHA HA OCHOBE CHCTEMHOTO IMOAXOAa K €€ M3YUYCHHUIO.
ConepxaHue CKJIAJbIBACTCS M3 CUCTEMbl TMOHATHH O XMMHYECKOM JJIEMEHTE M BEIIECTBE M CHUCTEMBI IMOHSATHUA O
xuMudecko peakmuu. O0e AT CHCTEMBbI CTPYKTYPHO OpPTraHM30BaHbBI MO IMPHUHIIMITY TOCJICIOBATEIHBHOTO Pa3BUTHS
3HAHUM HA OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHMS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— MPEJICTaBICHUM 00 JIEKTPOJIUTUUECKON JTUCCOIMAIIMM BEIIECTB B paCTBOpax.



Teoperuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIMPUYECKU IMOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO YPOBHS K JAPYrOMY, BBIMOJHSSA (DYHKIIMU OOBSICHEHUS] Y MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHS ¥ BO3MOKHOCTEMN MPAKTUUECKOTO0 MPUMEHEHUS U TIOJIYUYECHUSI U3y4a€MbIX BEIIECTB.

OcBoeHKe TporpaMMBbl 10 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEJCTABICHUSI O XUMHYECKON COCTaBIISIOIICH
HAay4YHOU KapTHHBI MUpPa B JIOTUKE €€ CUCTEMHOW MPUPOAbI, IEHHOCTHOT'O OTHOIIEHUS! K HAYYHOMY 3HAHUIO U METOJaM
no3HaHMs B Hayke. M3ydueHne XuMUU MPOUCXOIUT C TIPUBJICYCHUEM 3HAHUIN U3 paHee N3YyUCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuiit Mmupy», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy wu3yuyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHHME B3HAHUNW OCHOB XHMMHUYECKOW HAayKHM Kak o0JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW NESATEIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYpbl. 3aja4a y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHMHM CUCTEMBI XMMHUYECKMX 3HAHUW — BaKHEUIIIHMX
(bakToOB, MOHATUNA, 32aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHN, TOCTYMHBIX 000OIIEHNIT MHPOBO33PEHYECKOTO Xapakrepa,
A3bIKa HAyKW, B MPUOOIIEHUH K HAyYHBIM METOJIaM TO3HAHUS MPU W3YYEHUHM BEIIECTB MU XUMHUUYECKHX PEaKIHi, B
GbopMHUpPOBAaHUM M PA3BUTUM TO3HABATENbHBIX YMEHHM M MX NPUMEHEHHH B y4eOHO-TIO3HABATEIHHOM U y4yeOHO-
UCCJIeIOBATEIbCKON JIESITEIbHOCTH, OCBOCHHUU TMpaBui 0€30MacHOro oOpalieHus C BEIIeCTBAMH B IOBCEIHEBHOM
AKU3ZHU.

[Ipu M3yyeHUM XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS BaKHOE 3HAYEHWE MPUOOPENH TaKue IIeIH,
KaK:

— (QopMupoBaHHE HWHTEJUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamMo0Opa30OBaHMIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATHIO PEIICHUH, CTIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSAM JKU3HH;

— HamNpaBIIEHHOCTh OOYYEeHHS Ha CHCTeMaTH4ecKoe MpuoOieHne oOyJaroumxcss K CaMOCTOATEIbHOMN
MO3HABATEILHOM JEATEIBHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIONTUM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN
K XUMUH;



— ofecrieueHrue YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OO0Yy4aloIMMHUCS OMbITa pa3HOOOpa3HOM
JEeSTENbHOCTH, TO3HAHUS U CAMOIIO3HAHUSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI ), UMEIOIIUX YHUBEPCATIBHOE
3HAYEHUE ISl Pa3INYHBIX BUJOB ACSITEIIBHOCTH;

— (opmupoBanue oOmEeld QYHKIUOHATBHOW M €CTECTBEHHO-HAy4YHONM TI'PAMOTHOCTH, B TOM YHCIE YMEHHUU
OOBSCHATH U OLIEHUBATD SIBJICHUS OKPYXAIOLIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U ONBIT, MOJTYUYEHHbIC PU U3YUYEHUN XUMUH,
OPUMEHSTH UX MIPU PELICHUH MPOOJIEM B MTOBCEIHEBHOM KU3HU U TPYAOBOU JNEATEIBHOCTH;

— ¢opMupoBaHuEe y 00yYarOIIMXCS T'YMAHUCTHUYECKUX OTHOILIEHUN, MOHMMAHHUS IEHHOCTH XMMHUYECKUX 3HaAHUMH
JUTSI BBIPAOOTKHU IKOJIOTMYECKH 1EJeCO00pa3HOro MOBEACHHS B OBITY U TPYIAOBOM JEATEILHOCTH B LEISX COXPAHEHUS
CBOET0 3/10pOBbs U OKPYIKAIOLIEH PUPOIHON CPELBI;

— pa3BUTHE MOTHBAIMU K OOYyUYEHHIO, CHIOCOOHOCTEH K CAMOKOHTPOJII0O U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS
0O0IIIEeYeIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQWIS W HAMPaBIEHHOCTH IJalbHEHIIEro
oOy4eHUsI.

OO61iee 4Kciio 4YacoB, OTBEAEHHBIX JIJISl U3YUEHHUSI XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHus, COCTABISIET
136 gyacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipeamer xumuu. Poib XuMUM B JKM3HM 4eJlOBEKa. XMMHS B cuUcTeMe HaykK. Tena u BemiectBa. dusnueckue
CBOICTBA BENIECTB. ArperatHoe CocTositHue BeniecTB. [loHsATHE O MeToaax Mmo3HaHUs B XUMHUU. UUCThIE BEIIECTBA U
cmecu. CriocoObl pa3ziesieHns CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHYECKUX OJJIEMEHTOB. [IpocThie W CIIOXKHBIC
BelEeCTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSTHCTBAa COCTaBa BEIIECTB.
OtHocuTenpHasg atoMHasg Macca. OTHOCHUTENbHAss MOJEKYJspHas Macca. MaccoBasi 10 XMMHYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KonunuectBo BemecTBa. Monb. MosipHast Mmacca. B3anMocCBsI3b KOJTMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX €IUHULL
BeniecTBa. Pacu€rel o popmyliaM XUMHUYECKUX COCTUHEHU.

@u3nUecKue U XUMUYECKHUE SBICHUSA. XUMHUECKas peakuus U €€ MpU3HaKU. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
Xumuueckue ypaBHeHus. Knaccudukaius XuMHYeCKUX peakinil (COeAMHEHMS, Pa3JIOKEHUs, 3aMEIIIeHUs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYJ0H, NpaBuWiIaMud pabOTBl B Ja0OpaTopud W TpuUEMaMH OOpaIleHHS C
nabopaTopHBIM 000PYJOBaHUEM, M3YYCHHE W OMUCAaHUE (PU3NYECKUX CBOMCTB OOpAa3I[OB HEOPTaHUYECKUX BEIIECTB,
HaOmoeHne Qu3nyeckux (IUIaBIEHUE BOCKA, TasHUE JIbJa, PACTHpPAaHUE caxapa B CTYINKE, KUTIEHWE W KOHACHCAIIUS
BOJbl) U XUMHUYECKHX (TOpEHHE CBEYM, MPOKaJIWBAHUE MEIHOM NPOBOJIOKH, B3aMMOJECUCTBUE Mela C KHUCIOTOM)
SABJICHUN, HAOIIOJEHUE M ONHCAHUE NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakuuid (pasjioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOopuaoM Oapus, pasnoxeHue rugapokcuna menu (II) mpu HarpeBanuw,



B3aMMOJIEHCTBHE Kele3a ¢ pacTBopoM conu Menu (I1), uzydeHue cnocoOoB pas3jeneHus CMeCei: ¢ MOMOIIbI0 MarHuTa,
bunsTpOBaHUE, BRIMAPUBAHUE, TUCTUILISAILINS, XpoMaTorpadusi, MpoBEIeHUE OYUCTKU TOBAPEHHOMN COJIM, HAOIIOJIEHUE U
OMMUCAHUE PE3YyIbTATOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOHIETO 3aKOH COXPAHEHMS MACChl, CO3/aHUE MOAEIEH
MOJIEKYJI (IIaPOCTEPHKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHMYeCKMX BeleCTB

Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucimopon — ajeMeHT u npocTtoe BemecTBo. HaxoxaeHue kuciopoaa B
npupoje, ¢husndecknue U XuMuUueckue cBoicTBa (peakiuu ropeHus). Oxcupasl. [Ipumenenue kuciopona. CrocoObl
MOJIYYEHUSI KUCIIOPOJia B TaO0opaTopuu M MpoMbiiieHHOCTH. KpyroBopot kucioposa B npupoze. O30H — aJuTOTpOIHAsS
MoAu(pUKAIU KUCTOPOoa.

TemnoBoit 3¢ PexT XUMHUUECKON peakiuu, TEPMOXMUMHUYECKHE ypaBHEHHUS, DK30- M JHIOTEPMHUYCCKUE PEAKIIUH.
TomnmuBo: yrois 1 MeTaH. 3arps3HeHHE BO3/yXa, YCUIICHHE MMAPHUKOBOTO (D deKTa, pa3pylieHrue 030HOBOT'O CIIOS.

Bonopon — snemeHT M mpocrtoe BemecTBo. HaxoxiaeHue Bomopoaa B TMpupojse, (PU3HUECKHEe U XUMHYECKHE
CBOMCTBa, MpUMEHEHHUE, CIIOCOOBI moayueHus. Kuciaorsl u comnm.

MomnspHbiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBopbl. HachlllieHHBIE M HEHACHIIIEHHBIE PACTBOPHI.
PacTtBopuMOCTh BelllecTB B Boje. MaccoBas 1071 BEIIeCTBa B pacTBope. XMMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B IpUPOJE U B )KU3HU UelioBeKa. KpyroBopoT BOJbI B IpUPOi€. 3arpsi3HEHHWE NPUPOIHBIX Boa. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ.

Kimaccubukanus Heopranmdeckux coeaumHeHnid. Oxcuasl. Kiaccudukamus okcuaoB: cosneoOpasyromue
(ocHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) U HecoseoOpasyomue. Homenknatypa okcuaoB. Ouznueckne U XUMHUYECKHUE
CBOMCTBa OKCHJIOB. [lorydyeHre OKCHIOB.

OcuoBanusi. Knaccudukanuss ocHOBaHM: MmMEIOYM W HEpACTBOPUMBIE OCHOBaHUWS. HomeHKIaTypa OCHOBaHHIA.
DU3NYECKUE U XUMHYECKHE CBOKMCTBA OCHOBaHUM. [lonydeHre oCHOBaHUM.



Kucnotsl. Knaccudpukauus kucinor. Homenknatypa kucinor. Ousnyeckue U XUMHUUYECKUE CBOMCTBA KUCIOT. Psij
aktuBHOCcTH MeTasuioB H. H. bekerosa. [lonydyeHne kucmuor.

Conu. Homenkiatypa coneil. @u3nyeckue u XuMU4YecKue cBorcTBa coiiei. [lomydenue coneil.

I'eneTnyeckas CBA3b MEK/y KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJEICHUE COACpKaHUs KHUCIOpoJa B BO3AYyXe, IMOJYy4YeHUE, COOMpaHHME, paclo3HaBaHUE U
U3y4YeHHE CBOMCTB KHMCIOpPOJa, HAOIIOJEHNE B3aUMOJEHCTBUSL BEUIECTB C KUCIOPOJIOM M YCJIOBHS BOSHUKHOBEHMS U
npeKpaiieHus ropenust (moskapa), O3HaKOMJIEHHE C 00pas3llaMu OKCHIOB W OINMCAaHUE WX CBOICTB, MOJIy4YEHHE,
coOupaHue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB BOJIOpOJa (TOpeHue), B3auMoieiicTBue Bojopoa ¢ okcuaom mean (1)
(BO3MOKHO HCHOJB30BAHUE BHUJIEOMATEPHAIIOB), HAOIIOJEHHE 00PA3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIEAOBAHHUE
0COOEHHOCTEW PACTBOPEHHUs BEUIECTB C Pa3IMYHOW PACTBOPUMOCTHIO, MPUTOTOBIIEHHE PACTBOPOB C OMpPENEIEHHOM
MacCOBOM J10JIEM pacCTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C METalIaMH (HATPUEM U KajblueM) (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEOBAaHUE OOpPa3l0B HEOPTaHMYECKHX BEHIECTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHHUsI OKPAaCKH MHAMKATOPOB B pAacTBOpaxX KUCJIOT W LIENOYeH, U3ydeHHe B3aUMOJEHCTBUS OKCUAA
menu (II) ¢ pacTBOpOM CepHOI KHUCIOTHI, KUCIOT C METaUIaMM, PEaKIuidi HEeUTpaau3aluu, MoJyueHue HepacTBOPUMBIX
OCHOBaHMH, BBITECHEHME OJHOTO METAJUIa IPYTHMM M3 PAaCTBOPA COJM, PEIIEHHUE SKCIEPUMEHTAJBHBIX 33/1a4 [0 TEME
«BaxkHenne KI1accbl HEOPTaHUYECKUX COCTUHECHUN.

Iepuoanuecknii 3axon u Ilepunoanyeckasi cucrema xumnueckux djeMenToB I. . MenneneeBa. Ctpoenne
aToOMOB. XUMHYeCKasl CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBbie TOMBITKH KIACCU(PUKAIIMA XAMHUYECKHX »dJeMeHTOB. [loHATHE O Tpymnmax CXOAHBIX JIIEMEHTOB
(LIeoYHbIE U IETOYHO3EMENIbHbIE METAJUIbI, TaJOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOphIe 00pa3yloT aM(oTepHbIE
OKCHJIbI U THIPOKCHUIBI.



Ilepponnueckuit  3akoH. Ilepuonmueckas cucrema xumudeckux aneMeHroB JI. WM.  Menneneesa.
Kopotkonepuonnass u anuHHonepuoaHas Qopmbl Ileproguyeckoil cucreMbl xumudeckux snementoB . W.
Menpeneesa. Ilepuoas! u rpymnmnsl. @U3MYECKUN CMBICI OPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOIA U TPYIIILI DJIEMEHTA.

Crtpoenne aromoB. CocraB aroMHbIX sanep. M3otonbl. Dnexktponbl. CTpoeHUE 3JIEKTPOHHBIX 000J0UYEK aTOMOB
nepBbiXx 20 xuMuueckux 3neMeHToB llepuonuueckoit cucremnl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUs pAJNyCa aTOMOB XMMHUYECKUX DJIEMEHTOB, METALNIMYECKUX U HEMETAJUIMYECKUX
CBOMCTB MO Irpynnam 1 Nepuoaam.

3nauenue I[lepuoanueckoro 3akoHa U llepuoanueckoil CUCTEMBl XUMUUYECKUX 3JIEMEHTOB JJISI pa3BUTHS HAyKU U
npaktuku. /1. . Mennaenees — y4€Hbli U rpak1aHUH.

Xumunueckast cBa3b. KoBaneHTHas (MOJsipHas M HENOJSPHAast) CBsI3b. DJIEKTPOOTPHULATEIBHOCTh XUMHYECKHX
aneMeHTOB. FloHHas CBs3b.

Crenenp okucieHus. OKHCINUTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Ipomeccsl OKMCIEHHS M BOCCTAHOBIICHUS.
OxucIuTEN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pa3loB BEIIECTB METAJIIOB U HEMETAIIJIOB, B3aUMO/ICHCTBIE THAPOKCUAA LIMHKA C PACTBOPAMHU KHCIIOT
U IIEJI0Y€H, IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLMI
(ropeHue, peakiuy pa3ioKeHus, COSAMHEHUS).

Mexcnpeomemmuvie cea3u

Peanuzanus MeXNpeIMETHBIX CBA3€H NPU M3YyYEHUH XUMHUHU B 8 KJIacce€ OCYIIECTBISETCS Yepe3 MCIOJIb30BAHHE
KaK OOLIMX €CTeCTBEHHO-HAyUHBIX MOHSATHH, TaK U MOHATHUH, SBJSIONIMXCS CUCTEMHBIMU JJISi OTAEIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOmue ecTeCTBEHHO-HAy4YHbIE TIOHSATHSA: HAay4dHbId (aKT, TUMOTE3a, TEOpUs, 3aKOH, aHalu3, CHUHTE3,
Kiaccudukanus, nepuoguIHOCTh, HAOMIOEHNE, SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIETh, SIBIICHHE.

®dusuka: Marepus, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA,
ANIEKTPUUYECKUIM 3apsii, BELIECTBO, TeNO0, 00BEM, arperaTHOe COCTOSIHHME BEIIeCTBA, ras3, (U3MYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TIIIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNIbI, TOPHBIE MOPOABI, MOJE3HBIC MCKOIMAEMbIe€, TOIUIUBO, BOJHbBIC
pecypchl.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

ITepuonnueckuii 3akoH. [leproanueckas cucteMa xumudeckux sneMeHToB /. . MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUUYECKHUX JJIEMEHTOB MEPBBIX TPEX IMEPHUOJIOB, KalMsl, KaJlbLHUS U HX
COEJIMHEHUHN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproauueckoil CUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelleCTBA: BUIbI XMUMHUYECKON CBS3U. THUMBI KPUCTAIUIMYECKHUX PEMIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKN U BUa XUMUUECKOU CBS3H.

Kiaccudukaiys 1 HOMEHKIATypa HEOPTraHWYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN, TeHETHYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukaiys XuMHYeCKUX peakIuil 1o pa3IudHbIM IIPU3HAKaM (110 YHUCIY M COCTaBY YYaCcTBYIOIIUX B PEAKIIUN
BEIIIECTB, 10 TEITIOBOMY (D PEKTy, M0 M3MEHEHUIO CTEIICHEW OKHUCIICHHUSI XUMHUUECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH, I10
y4acCTUIO KaTajauzaTopa). DK30- U IHAOTEPMUUECKUE PEAKIIMU, TEPMOXUMHUYECKUE YPAaBHEHUS.

[TonsiTe 0 ckopocTH XUMHUUYECKoW peakiuu. [ToHsTHe 00 0OpaTHMMBIX M HEOOPATHMBIX XHUMHUYCCKHUX PEAKITHSIX.
[ToHsiTHE O TOMOTEHHBIX M TE€TEPOTEHHBIX peaknusax. l[lonarue o katanuze. [IoHATHE O XHMMHUYECKOM PAaBHOBECHH.
DaKTOPHI, BIMUSAIOIINE HA CKOPOCTh XUMUUYECKOW PEAKIIUH U MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.



OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIIMU, JJICKTPOHHBIM  OallaHC  OKHUCJIMTEIBbHO-BOCCTAHOBUTEIBHOM
peakuun. COCTaBICHME YPABHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUN C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopusi 3IEKTPOJIUTUUECKON TUCCOIMALIMU. IDIEKTPOJIUTBI U HEIJIEKTPOJUTH. KaTHOHBI, aHMOHBL. MeXaHu3M
JUCCOIMAIIMM BEIIECTB C Pa3IMUYHBIMU BHUJIaMH XUMHUYecKoi cBs3u. Crernenp aucconuanuv. CuibHbIE U ciiabble
JJIEKTPOJIUTBI.

Peakiiuu moHHoro oOMeHa. YcCloBUS MPOTEKaHUs PEaKIUi MOHHOTO OOMEHA, TOJIHBIE M COKpAIIEHHBIC MOHHBIC
ypaBHeHUs peakiuii. CBOWCTBAa KHUCIOT, OCHOBAaHMM M COJIEH B CBETE MPEACTABJICHUN OO0 3JIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha UOHBL. [IoHITHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMM KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U HEMETAIJIOB
(rpaduta W anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHUs), HUCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiuyd OT BO3ACHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB, Mpolecca
IUCCOLMALMA KHUCJIOT, HIEJIOYeld M coJieh (BO3MOYKHO HCIIOIB30BAHUE BUIEO MaTEPHAIOB), MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKU TPOTEKaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBbIJCICHUE Trasa,
o0pa3oBaHuE€ BOJIbI), OMBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEaKluil (TOpeHHue,
pEeaKIuu pa3liokKEHUs, COEUHEHHUS), PACIIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C MOMONIBI0O KAaUECTBEHHBIX PEaKIUi
Ha HOHBI, PELICHUE DKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemerasibl 4 UX COeAMHEHUS

OO6miast xapakTtepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHS.
Ctpoenne W (u3MUECKHEe CBONCTBA TMPOCTHIX BEHIECTB — TaJIOTEHOB. XMUMHUYECKHME CBOMCTBA Ha MpHUMEpe Xjopa
(B3aumoeiicTBUE C MeTajulaMu, HEMeTaJlIaMu, ienouaMu). XiopoBoaopoi. ConsiHasg KUCIoTa, XMMUYECKHE CBOMCTRA,



MOJIYYCHHE, MpUMEHeHHe. JlelicTBHe Xiiopa M XJIOPOBOJOpOAAa Ha OpPraHW3M uejoBeKa. BakHeWIne XJIOPHABI U HUX
HaXO0XJCHUE B TIPUPOJIC.

OO6mrast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEepPHBIC CTCTICHU
okucienus. CTpoeHUE U GU3HUECKUE CBOMCTBA MPOCTHIX BEIICCTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOIU(UKAITUN
KHACTIOpO/a U cepbl. XUMHUYECKHUE CBOWCTBAa cepbl. CepoBOAOPOJI, CTpOCHHE, (BU3MUCCKHE W XUMHUYCCKHUE CBOWMCTBA.
Oxcunbl cepbl KaK MPEJCTABUTEIHM KUCIOTHBIX OKCHJIOB. CepHas KHCIoTa, (PU3NICCKUE M XUMUYCCKHE CBOWCTBA
(oOmme Kak MpeacTaBUTENsl Kiacca KUCIOT M crernuduueckue). XUMUYECKHE peakiuu, JieKalue B OCHOBE
IPOMBIIIJICHHOTO CcIoco0a IMoJydYeHus cepHOM KHUcioThl. [IpuMeHeHue cepHOil KHUCIOTHI. CoNM CEpHOH KHCIIOTHI,
KayeCTBEHHAs peakius Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ COCAMHEHHUHN B MpHpoac. XUMUYECKOE 3arps3HEHUE
OKpYXKarolel cpelibl COSAMHCHUSAMHU Cepbl (KUCIOTHBIC TOX/W, 3arps3HECHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
PeIOTBPAILICHHUS.

OO6mast xapakTepucTHKa 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTETECHH
OKHUCJIEHHsI. A30T, paclipoCTpaHEHUE B IpHUpoOe, HU3NUECKUE U XUMHUYECKUe cBoiicTBa. KpyroBopot azora B npupo/e.
AMMUak, ero Qpu3NYecKue U XMMHYECKUE CBOICTBA, MojydyeHue U npumeHeHue. Colu aMMOHHUSA, UX (QU3NYECKUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi Ha MOHBI aMMOHHUSA. A30THas KHCIOTa, €€ IMOJydeHHeE,
dusznueckre U XUMHYECKHE CBOWCTBA (00IMe Kak MpeACTaBUTENs Kilacca KUCIOT U crnenuduieckue). McnonpzoBanue
HUTPATOB M COJIeH aMMOHHUS B KayeCTBE MHHEPAJBHBIX YI0OpeHH. XUMHUYECKOE 3arpsS3HCHHE OKPYKAIOMICH CPeiIbl
COCIMHEHUAMH a30Ta (KUCIOTHBIE OXIHW, 3arps3HEHHE BO31yXa, MOYBBl U BOJMOEMOB). Docdop, amIoTpOIHbIE
moaudukamuu ¢dochopa, ¢uzmdeckue u xummuueckue cporctBa. Oxcun docdhopa (V) m dochopnas kucnora,
dusznueckre u XuMUIeCKrue CBOMCTBA, moydeHue. VMcmnonszoBanue pocdaroB B kauecTBe MUHEPATBHBIX YAOOPESHHIA.

OO6mast xapaktepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETCHH
OKHUCJICHHS. YTIJIEpOJ, aUIOTPONHBIE MOAM(PHUKAINH, DPACTPOCTPAHCHHE B TPUPOAEC, (PU3NUECKHEC U XUMUYCCKUE
cBoricTBa. Aacop6uus. Kpyrosopot yriaepoaa B npupojae. Okcuasl yriiepoaa, ux GU3NIecKue U XMMHUYCCKHE CBOHCTBA,



JCHUCTBUE HA >KMBBIE OPraHU3MBbI, MOJYYEHHE U MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMbI, CBA3AHHBIE C OKCHIAOM
yraepozaa (IV), runore3a riodaqbHOro NOTEIUICHUS KIMMAaTa, TAapHUKOBBIN 3P pekT. YroiapHas KUCIoTa U €€ COIM, UX
¢usznueckre M XMMHUYECKHE CBOMCTBA, MOJy4YyeHUE W mNpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM XO35MCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBaX KAK O COEJUHEHUSX yriepoaa (MeTaH, 3TaH, dTUJIEH,
aleTUICH, 3TaHOJ, IIMIEPUH, YKCYCHas KucioTa). [IpupogHbie MCTOYHUKH YIIIEBOJOPOAOB (Yroiib, IPUPOAHBIN Ta3,
He(dTh), NPOAYKTHl UX TNepepaboTku (OEH3MH), UX POJib B OBITY U MPOMBINUIEHHOCTU. [loHSTHE O OHONOrHYecKu
BaXHBIX BEIECTBaX: XHUpaX, Oenkax, yrieBojgax — M MX POJM B KU3HMU YeloBeKa. MaTepuanbHOE €IUHCTBO
OpraHMYeCKUX U HEOPTaHUYECKUX COEIMHEHUIA.

KpemHuuii, ero ¢usnueckre M XMMHYECKHE CBOWCTBA, MOJIydueHHME U mnpuMeHeHue. CoequHEeHusi KpeMHUus B
npupoae. O0uue npencrapieHust 06 okcune kpemuus (IV) u kpemuueBoit kuciaore. CHIMKAThl, UX UCIIOJIH30BAaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaXkHeiliine cTpouTeNbHbIE MaTeprabl: KepaMuKa, CTeKJI0, LIEMEHT, O€TOH, kKeJ1e300€TOH.
[Ipo6embl 6€30MaCHOTO UCIIOJIB30BAHUS CTPOUTEIHLHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3IOB HEOPTAHMUECKUX BEIECTB, CBOMCTB COJISTHON KUCIIOTHI, MPOBEJACHUE KAUYECTBEHHBIX PEaKIUi
Ha XJIOPUA-UOHBI U HAOJIOJCHUE TMPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaKaroniue (Qu3ndeckue M XUMHUYECKUE
CBOICTBa TaJOTEHOB M UX COEAMHEHUH (BO3MOXKHO HCIIOIB30BAaHUE BUIACOMATEPUATIOB), O3HAKOMIICHHUE C 0Opas3lamu
XJIOpUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE C o0pa3naMu cepbl M €€ COeIUHEHUSMH (BO3MOKHO HCIOJIb30BaHUE
BUJICOMAaTepUajoB), HaAOJIOJEHHE Mpolecca OOYTJIMBaHHUS caxapa IMOJ JeHCTBHEM KOHLEHTPUPOBAHHON CEpHOM
KHUCIIOTHI, M3YYCHHE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIIOTHI, MPOBEJACHUE KAYECTBEHHOW peakIuy Ha
cynb(har-uoH U HabIOIeHNe IpU3HaKa e€ MPOTEeKaHMs, O3HAKOMIICHHE C (PU3NYeCKUMHU CBOMCTBaMU a30Ta, pochopa u
UX COEJUHEHMI (BO3MOXKHO HCIIOJB30BaHUE BHUJEOMATepuanoB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH,
MOJIy4eHHEe, coOOMpaHue, PaclO3HABAaHUE U M3YyYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX PEAKIM HAa MOH



amMmMoHusi U (docdaT-uOH U U3yYEHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOM
KHUCJIOTBI ¢ MeJbl0 (BO3MOKHO HCIIOJB30BaHUE BUIEOMATEPUATIOB), U3yUYCHHE MOJIENIe KPUCTAUTMYECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, O3HAKOMJIEHHE C TPOLIECCOM aJCOpPOIMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U YCTPONCTBOM MPOTHBOrasa, MoJiydeHue, coOupaHue, paclio3HaBaHUE U M3y4YEHUE CBOWCTB YIJIEKHCIIOTO Trasa,
MPOBEJCHUE KAYECTBECHHBIX pEaKIUi Ha KapOOHAT W CUJIMKAT-UOHBI M H3y4YCHUE TMPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJICHHE C TPOJAYKIIMEH CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHWE OHKCIEPUMEHTAIbHBIX 3aJlad 10 TeMe
«Baxkneimmme HEMeTaJJIbl U X COCMHCHUSD).

MeTaajbl 1 UX COeAMHEHUS

OO6m1as XxapakKTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB HAa OCHOBaHWHU MX ToJsiokeHus B [lepuoamdeckoit
cucreme xumuueckux aemenToB Jl. 1. MenaeneeBa u crpoenusi atoMoB. CTpoeHUe MeTauioB. MeTtanianyeckas CBs3b
U METaJUIMYECKas KPUCTA/UIMYECKash PelIE€TKa. DJNEKTPOXMMHUYECKUN Pl HampsikeHWil MetaiuioB. dusnueckue u
XUMUYECKHE CBOMCTBA MeTauioB. OO0Iue crocoOs! moaydeHus: MeTamuioB. [IoHATHE O KOPPO3WU METAIIJIOB, OCHOBHBIC
crocoObl 3anuThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTryH, MIOPATIOMUHUM, OpOH3a) W MX NMPUMEHEHUE B OBITY H
IPOMBIIIIIEHHOCTH.

[llenounble MeTamabl: mojoxeHue B llepuommyeckon cucreme xumuueckux snemeHtoB . M. Menpaeneesa,
CTPOCHHE MX aTOMOB, HaxoXKJeHue B npupojae. Ouszndeckre 1 XMMUYECKHE CBOMCTBA (Ha MPUMEpPE HATPUS U Kajus).
OKcubl ¥ TUAPOKCUABI HATPUS U Kaius. [I[puMeHeHue 1MeI0YHbIX METANIOB M UX COCMHEHUM.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHuii W KaibUU: mosiokeHue B llepuoguyueckorl cuCTeME XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa, CTpoeHUE X ATOMOB, HaX0XJAEHUE B Npupoje. OU3nd4ecKue U XUMUYECKUE CBOKCTBA
MarHusi U Kajblus. Baxkneiime coequHeHUs Kaublus (OKCHUI, THAPOKCHUI, coiu). KECTKOCTh BOJABI U CIIOCOOBI €&
YCTPAHEHUS.



Amromunuii: nonoxxenue B llepumonnueckoil cucreme xumudeckux sneMeHtoB J[. M. MenpeneeBa, cTpoeHHe
aToma, HaxoXJeHHe B npupojae. Puznueckue U XUMMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOMCTBA OKCUJA U
TUIPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoit cucreMe xumuueckux snemeHToB [. 1. MenaeneeBa, cTpoeHHE atoMma,
HaxoXJIeHue B mpupoje. Ou3ndeckrue U XUMHYECKHUE CBOMCTBA kene3a. OKCUbl, TUAPOKCUIbI U conu kenesa (I1) u
xenesa (III), ux coctas, cBOWCTBA U TOJIyYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C oO0pasllaMd METAJJIOB M CIUIABOB, UX (PU3NYECKUMU CBONCTBAMH, HU3yUYECHHUE PE3YJIHTATOB
KOPPO3UHU METAIOB (BO3MOXHO HMCIOJIb30BAaHHE BUACOMATEPHUAIOB), OCOOCHHOCTEN B3aMMOICHCTBUSI OKCUAA KaJIbIIUS
U HaTpus C BOJON (BO3MOYKHO HCITOJIb30BaHUE BUIACOMATEPHAIORB), UCCIEIOBAHNE CBONCTB XECTKOWU BOJBI, Mpoliecca
TOpEeHUs Kelie3a B KUCIopoAe (BO3MOXKHO HUCIOJIb30BaHUE BUECOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS KAUYE€CTBEHHBIX
peakIuii Ha HMOHBI: MarHus, Kajbllus, alroMuHus, IuHKa, skene3a (II) m xemeza (III), memu (II), HabGmronenue u
OMHMCaHWEe TMPOIECCOB OKpAIIMBAaHUSA TUIAMEHW HMOHAMHM HATpHs, KaJus W KalbIus (BO3MOXXHO HCIOJIb30BAaHHE
BUJIEOMAaTepraoB), UCCIeq0BaHUEe aM(OTEPHBIX CBOMCTB THUIPOKCHIA aTIOMUHUS M THAPOKCHAA ITUHKA, PEIICHHE
AKCIIEpUMEHTAJIbHBIX 3a71a4 110 TeMe «BakHele MeTasibl ¥ UX COCTUHECHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemiectBa u Matepuasibl B MOBCEHEBHOM KM3HU YeJIOBEKa. be3omacHOe MCIOJIb30BaHUE BEIIECTB U XMMUYECKHUX
peakiuii B ObITy. [lepBas momMoIb Mpu XUMHUYECKUX 0KOTaX M OTPABIICHHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karollew cpenbl (MpenesibHas AOMyCTUMasi KOHIIEHTpAIUs BEIECTB, jaajnee —
[TJIK). Ponb XuMuu B peIIeHUH SKOJIOTUYECKUX TTPOOIEM.

Xumuueckuit IKcnepumenm:

M3y4eHHE 00pa3IoB MaTEPHAIIOB (CTEKJIO0, CIUIABBI METAILIOB, IMTOJIUMEPHBIC MAaTEPHAIIBI).

Mexcnpeomemunie ceasu



Peanuzanus MeXNpeIMETHbIX CBSA3€H NMPU M3YyYEHUU XUMHUHU B 9 Kiacce OCYIIECTBIAETCS Yepe3 MCIOJIb30BAHHE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITUN, TaK U MOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJIsi OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IHKJIA.

OOmuMe ecTeCTBEHHO-Hay4yHble MOHSATUSA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHalu3, CHHTE3,
KjIaccuuKaius, MepuoJAUYHOCTb, HAONIOACHHE, HSKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHUEe, MOJENb, SBICHUE,
NapHUKOBBIN PHEKT, TEXHOJIOTHS, MaTEPUATIBI.

dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOMbI, PAJMOAKTUBHOCTH, MOJIEKYJA,
ANEKTPUUECKHUIN 3apsll, MPOBOJHHUKH, TOJYNPOBOJAHUKHU, IUIICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBa, ra3, pacTBOp, PACTBOPUMOCTb, KPUCTAIMYECKas pelI€TKa, CIUIaBbl, (HU3MUYECKUE
BEJIMYUHBI, €AUHUIIBI U3MEPECHUS, KOCMHUUECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COHIIE.

buonorusi: ¢dortocuntes, napixanue, Ouocdepa, SKOCUCTEMA, MHUHEpAIbHbIE YIOOpPEHUs, MHUKPODIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPOIbI, MOJE3HbIE MCKOMAEMbIe, TOILJIMBO, BOJHbBIE

PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IIPOI'PAMMBI 110 XHMMHHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHUS MMPOTPAMMBI OCHOBHOTO 00IIIET0 00pa30oBaHUs JOCTUTAOTCS B X0J1€ OOYUCHUS
XUMUU B €IMHCTBE y4€OHOW U BOCIHUTATEIBHOW NESITEIHHOCTH B COOTBETCTBHHM C TPAJAUIIMOHHBIMH POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPUHATHIMU B OOIIECTBE MpaBUJIaMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIeccaM CaMOMO3HAHMS, CAMOPA3BUTHS M COLIUATU3AIMK 00yYatOIUXCsl.

JIMYHOCTHBIC PE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAKOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3UTHUBHBIX
IEHHOCTHBIX OPUEHTAIIMI U PACIIUPEHUE ONBITA JEATEIBHOCTHA Ha €€ OCHOBE, B TOM UHCJI€ B YaCTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEJIUIO, TOHUMAHUS
3HAYEHHUs XUMUYECKON HayKH B KU3HU COBPEMEHHOI'O OOIIECTBA, CTIOCOOHOCTH BIAJETh JOCTOBEPHOM MHGPOpMAIIHEH O
NEPEAOBBIX JOCTHKEHUSAX M OTKPBITUSAX MUPOBOM M OTEYECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHMIX
00 ycTpoiicTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

OPEACTaBICHUS O COLMAJbHBIX HOpMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOUIEHWW B  KOJUIEKTHUBE,
KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM, y4eOHOMCCIIE0BATEIbCKOW, TBOPUECKOH M APYTHX
BUJIAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOPAa3HOW COBMECTHOW MESITEIbHOCTH TIPU BBHITIOJHEHUU YUEOHBIX,
MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIOMOIIM B MpOIECCe 3TOM y4eOHOW MAEeATEIbHOCTH, TOTOBHOCTH OILIEHUBAaTh CBOE
MOBEICHUE M TOCTYNKH CBOMX TOBAapHUILEN C MO3WIMUA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHMS
MOCJIEICTBUH MMOCTYIIKOB;



3) HEHHOCTH HAYYHOT'0 TIO3HAHYS

MHPOBO33PEHYCCKUE TIPEJICTABIICHNUS O BEIICCTBE M XMMHUYECKON pEaKIHMH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKd ¥ COCTABJISIONIME OCHOBY IS TIOHMMAaHHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa,
npecTaBieHnss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOTHOW CPEIOH, O
POJIM XMMHUH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABJICHHBIC HA TOJYyYEHHWE HOBBIX 3HAHMM 10 XHMHH, HEOOXOIUMBIC IS
00BsSICHEHHS HAOIIOaEMBIX MPOIECCOB M SBJIICHHM, MMO3HABATEIBHON, HHPOPMAIIMOHHON M YUTATCIIbCKOW KYJIbTYPHI, B
TOM 4YHCJIC HaBBIKOB CaMOCTOSITCIIBHOW palbOTBhl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM JIMTEPATYypOH, JOCTYITHBIMHU
TEXHHYCCKUMU CPEJICTBAMH HH(POPMAITMOHHBIX TEXHOJOTHI;

MHTEpeC K OOYUYEHHI0O M IIO3HAHMIO, JIF0OO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
MPOCKTHOW ¥ WCCIIEJIOBATEIHCKOW JESITeTbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINPABICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) popMHPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH KM3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3[OPOBBIA 00pa3
’KW3HU, OCO3HAHHE ITOCIEIACTBUI W HENMPHUITHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aJIKOTOMs, HAPKOTHKOB, KYPEHHUS),
HEO0OXOAUMOCTH COOTFOZICHUS MPaBUJI 0€30TACHOCTH IIPH OOpaIeHUH ¢ XUMUYECKUMH BEIECTBAMU B OBITY M pealbHOU
KU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUIECKOMY M3YUYEHUIO Mpodeccuii U TpyAa pa3InyHOTO poja, YBAKEHUE K TPYIY M pe3yiabTaTam
TPYJOBOM JESITEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW M0 XUMHUHU, OCOSHAHHBIM BHIOOD
WHIUBUIYaTbHON TPACKTOPUU MPOJIOKEHUST 00pa30BaHMsI C yUETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX UHTEPECOB U TOTPEOHOCTEH, yCTICIHON MPO(deCCUOHATBHON NEATEILHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B IPO(ECCHOHATILHON CpeIe;



6) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHHUE K TMPUPOJIe KaK HCTOYHUKY JKM3HM Ha 3emjie, OCHOBe €€
CYILIECTBOBAHMSI, TMOHUMAaHUE IIEHHOCTH 3JI0POBOrO M 0Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (DU3UUYECKOMY M TICUXWYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOACHUS MpPaBUI OE30MaCHOTO
MOBEJICHUS MPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyAIUsAX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTU TMPUMEHSITH 3HAHUS, TMOJy4aeMble TMPU HW3YYECHUU XUMHH, IS PEIICHUs] 3ajlad, CBSI3aHHBIX C
OKpY’Karolel NPUPOTHON CpPENOoi, ISl TOBBIIMICHUS] YPOBHS SKOJOTHMYECKOW KYJIBTYpbl, OCO3HAHUS TIJIO0ATBLHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIEM U MYTEeH UX PEIICHUS MMOCPECTBOM METO/I0B XUMHUH, SKOJIOTHIYECKOTO MBIILJICHUS,
YMEHHS PYKOBOJICTBOBATHCS UM B MTO3HABATEJIBHON, KOMMYHUKATUBHON 1 COLIMATILHOM MPAKTHUKE.

METANPEMETHBIE PE3YJIbTATBI

B cocraBe wMeTanmpeaMETHBIX pPe3yJIbTATOB BBIACIASIOT 3HAYUMbIE I (OPMUPOBAHUS MHPOBO33PEHUS
oOllleHayYHbIEe TIOHATHSA (3aKOH, TEOPHSs, NMPHUHIIUI, TUIOTEe3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYroe.),
KOTOpBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax M TO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATUX
mpeaMeToB (popMHUPOBATH MPEICTABICHHUE O 1IEIOCTHON HAyYHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC YIeOHBIC TEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETYJIATHBHBIC), KOTOpbhIE oOecreunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YYCOHOU JIEITEIIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBUS:

YMEHHS UCIIOIb30BaTh MPHUEMBI JIOTUUECKOTO MBIIIIJICHHUS IPU OCBOCHUM 3HAHUM: PACKPHIBATH CMBICIT XUMHUYECKUX
MOHATHHN (BBIICIISTh UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIMBATH B3aMMOCBS3b C APYTMMHU MOHATUSIMHU), UCIIOIB30BATh
MOHATHS JJIsI OOBSICHEHUS OTHACIBHBIX (PAKTOB W SIBJICHUN, BHIOMpPATh OCHOBAHUS W KPUTCPHH IS KiIacCUDHUKAIIUH
XUMHUYECKMX BEIIECTB M XMUMHUYECKHX PEaKIMi, YCTaHABIMBATh MPUUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU



W3YUYEHUSI, CTPOUTH JIOTUYECKUE pPaCCYXJEHUs (MHIAYKTUBHBIC, NCAYKTHUBHBIC, [0 aHAJIOTWU), JeiaTh BBIBOJLI U
3aKITIOYECHUS;

yMEHUE NPUMEHSATh B TNIPOILIECCE IMO3HAHWUA TOHATUA (TPEAMETHBIE W METalpeIMETHbIE), CUMBOJIHYECKUE
(3HAaKOBBIE) MOJIEIM, HCIOJb3yeMble B XHMHH, MPEOOPa30OBbIBATH IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIIbHBIE
NpeACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJ 2JIEMEHTA), XUMU4eckas (opMylia U ypaBHEHUE XUMUUYECKON peakiuu —
Opu  penieHud y4eOHO-TO3HABATENbHBIX 3aJad, C YYETOM OTHUX MOJICJbHBIX TIPEACTABICHUN BBISBIATH W
XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKH H3y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIUi,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CJIIEJACTBEHHBIC CBS3M W TMPOTHUBOPEYHUS B HM3Y4aeMBIX Mpolieccax H
SIBJICHUSIX.

Ba3oBble uccienoBarejbckue 1eiCTBUS

YMEHHE UCIIOIb30BaTh MTOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUs, a TAK)KEe B KaUeCTBE OCHOBBI
1St POPMUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KJICHU;

NpUOOPETEHHE OMbITA MO IUIAHWPOBAHUIO, OPraHU3allMd W MPOBEJCHUIO YYEHHYECKUX HKCIIEPUMEHTOB, YMEHUE
HAO0JII0IaTh 32 XOJOM IMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (popmMynupoBaTh 00OOUIECHUS U
BBIBO/JIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIIATH OTYET O IPOJIEIaHHON padoTe.

PabGora ¢ undgopmanmeii:

yMEHHE BbIOMpaTh, aHAJIM3UPOBATh U HWHTEPHPETUPOBATH HWHOOPMAIMIO pA3IUYHBIX BHIOB U (opm
NpEe/ICTABIICHUs, TIONYYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHASI JUTEpaTypa XMMUUYECKOTO COJEpKaHUS,
CIpaBOYHBIE TMOCOOUs, pecypchl HHTepHETa), KpPUTUYECKH OLEHUBATh MPOTHBOPEUUBYI0O U HEAOCTOBEPHYIO
uHbOpMaIHIO;

YMEHUE TPHUMEHSTh Pa3IHYHbIE METOJBI M 3alpochl MPH MOUCKE U 0TOOpe MHPOPMAIMU U COOTBETCTBYIOIINX
JAHHBIX, HEOOXOAUMBIX Il BBIMOJHEHUS y4eOHBIX W IMO3HABATENbHBIX 33/1a4 ONPENENEHHOr0 THUMa, NPUOOpEeTeHHE
OTIBITa B 00JIACTH UCTIOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA, OBJIaJICHUE KyJIbTYPOU aKTHBHOTO



WCITOJIb30BAHUS PA3IMYHBIX TMOWCKOBBIX CHUCTEM, CAaMOCTOSITEIIBHO BBIOMpATh ONTUMAJILHYIO (GOpMYy MpeACTaBICHHS
uH(OpPMAIIM W WJUTIOCTPUPOBATH pelIaeMble 3a7adyd HECIOXKHBIMH CXEMaMH, JHarpaMMaMu, APYTUMH (opMamMu
rpaduKu U ©X KOMOUHAIUAMU;

YMEHHE HCIOJIb30BaTh M aHATM3UPOBATh B MPOIlecce YIeOHOM M MCCIIEIOBATENbCKOM AeSTENFHOCTH WH(OPMAIIHIO
O BIIMSIHUH MTPOMBINICHHOCTH, CEBCKOTO X035IHCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIICH PUPOTHON CPEJIbI.

KoMMyHHKATHBHBIE YHUBEPCAIbHbIE YUeOHbIE TeificTBHSI:

YMCHHS 3aJaBaTh BOIPOCH (B Xoae auaimora W (WIM) JWCKYCCHHM) TIO CYIIECTBY OOCYXTaeMOW TEMBI,
(bOopMyIIHPOBATH CBOW MPEIJIOKECHHUSI OTHOCUTEIILHO BBITIOJTHEHUS MPEAJIOKCHHOM 3a/1a4H;

YMEHHS TIPEJICTABIATH IOJYyYEHHBIC pPE3yJbTaThl IO3HABATEIBLHOW JCATCIIBHOCTH B YCTHBIX W IHCHMEHHBIX
TEKCTax; JejaTh IPE3CHTAIMI0 pPEe3yJbTaTOB BBIMOJIHCHUS XWMHUYECKOTO JKCIIepuMeHTa (71abopaTOpHOro OIbITa,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHsSI y4eOHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHOW U HCCIEIOBATEIIbCKOM
JESTENBHOCTU MPU PEHICHUH BO3HHUKAIOIIUX MPOOJEM Ha OCHOBE Y4E€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN
(o6cyxnenns, OOMEH MHEHHUSMH, «MO3TOBBbIE INTYPMbI», KOOPAMHAIIMS COBMECTHBIX JEHCTBUM, ONpeleTeHue
KPUTEPUEB TI0 OIIEHKE KaueCTBa BHIMOJIHEHHOW pabOThHI U IpyTHE).

PerynsiTuBHbIe YHHBepPcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMPENENATh NN AeATEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBAThH U MIPU
HEO0OXOAUMOCTH KOPPEKTHPOBATH CBOIO JICSITEIIBHOCTh, BEIOMpPATh Hanbosee 3(pheKTUBHBIE CITOCOOBI pelIeHNs YUYeOHBIX
Y TO3HABATENbHBIX 33]1a4, CAMOCTOSATEIBLHO COCTABISTh WIIH KOPPEKTHPOBATDH MPETOKECHHBIA alTOPUTM JIEUCTBUN TPU
BBITIOJTHEHUU 3aJIaHUM ¢ YYETOM TMOYYEHHS HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OIICHMBATh COOTBETCTBHE IOJYYCHHOTO pe3yJbTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAIU3UPOBATH
KOHTEKCTHI, TIpeJijlaraeéMble B YCIIOBUH 33/ TaHHM.

MNPEAMETHBIE PE3YJIBTATbBI



B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHUIO OO0S3aTENIBHOIO COJAEpPXaHUs, YCTAHOBJIEHHOTO JaHHOM
dbenepanbHOil paboyelt mporpaMMOM, BBIJECISIOT: OCBOCHHBIC OOYUYaIONIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUM, cenuduueckue s MpeaIMeTHON 001acTH «XUMUs, BUJIBI ACSATEILHOCTH MO MOJYYSHUIO HOBOTO 3HAHMS,
€ro UHTEpIpeTalny, MPeoOPa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xonmy oOydenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOKHBI OTpa)kaThb
c(hOpMUPOBAHHOCTD Y 00YUAIOIUXCS YMECHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSITHH: aToM, MOJICKYyJid, XUMHUYECKUU DIIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOHOPOIHAS ), BAJIGHTHOCTb, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYyJIsipHas Macca, KOJHUYECTBO BEIECTBAa, MOJb, MOJSpHAs Macca, MaccoBas JOJIsI XUMHUYECKOTO
dJIEMEHTa B COCIIMHEHWH, MOJISIPHBIH O0BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPHUIIATEIILHOCTD,
CTeNeHb OKHUCIICHUS, XUMHUYECKas peakius, KiIacCUPUKalUg peakiuil: peakluu COEAUHEHUS, pPEaKIUu
Pa3NOKEHUs, PEeaKIMN 3aMeIleHHs], peakuu 0OMeHa, 3K30- U PHJIOTEPMUUECKHUE PEAKIUH, TEIUIOBON ekt
peakuuu, Sapo aToma, SJIEKTPOHHBIM CIIOH aToMa, aTOMHas OpOWTallb, PaJUyC aroMa, XUMHYECKas CBS3b,
NOJISIpPHAsT M HEMOJISIpHAasi KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTUOH, aHUOH, PACTBOpP, MACCOBAas JOJs
BelllecTBa (MPOLIEHTHAsI KOHIICHTPAlKsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX MOHSATHUM M NPUMEHATH 3TH NOHATUS MPU ONUCAHUU
BEIIECTB U UX MPEBPAIICHUM;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY [IJIi COCTaBiCHHS (OpPMYJ BEIIECTB M YPAaBHEHHA XUMHUYECKUX
peaKiuu;

OTIpEJICISITh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENICHb OKUCICHHUS JJIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, MPUHAIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIUHEHUN 1o QopMmylam,
BUJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAS! U MOHHASA) B HEOPIraHUYECKUX COCTMHEHUSX;



packpbiBaTh cMbIca Ilepuogmueckoro 3axkona JI. WM. MengeneeBa: AEMOHCTPUPOBATH ITOHHUMAaHUE
MEPUOANYECKOU 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MOJI0OXKEeHUA B [lepuoanueckont cucreme,
3aKOHOB COXPAaHEHUsS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHA
ABoranpo;

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro (opmy I[lepuoanveckoil CUCTEMbl XUMUYECKHX JJIEMEHTOB:
pasnuuath TMOHATHUSI «rJlaBHas mnoarpynma (A-rpynma)» u «modouHas noxarpynma (b-rpymma)», manbsie u
OoJIbIIIE TEePUOAbl, COOTHOCUTH OO0O3HAuUeHHUs, KOTOphie HMeroTcs B Tabmuie «llepuonuueckass cucrema
XUMHYeCKuX aeMeHToB . . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB U 3apsij Aapa, 00IIee YUCIIO AIECKTPOHOB U PACIIPEICIICHUE UX M0 AJIEKTPOHHBIM CJI0SIM);
KJIacCU(UIIUPOBATh XUMUUECKHE AJIEMEHTHI, HEOPTaHMUECKHE BEIECTBA, XUMHUYECKHUE peakiuu (1o Yuciy |
COCTaBYy yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIECTB PA3JIUUYHBIX KJIACCOB, IOJITBEpKIas
OMNKCAaHUE MTPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KQUYECTBEHHOI'0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUHN B Pa3JIMYHbIX YCIIOBUSX;

BBIUHCJISITH OTHOCHUTEIBHYIO MOJIEKYJSIPHYEO M MOJISIPHYEO MAcCChl BEIIECTB, MACCOBYKO JOJII0O XHUMHUYECKOTO
aleMeHTa 1o (GopMyse COEIMHEHHUS, MAacCOBYIO OO0 BEIIECTBA B PAacTBOpE, IMPOBOJWTH PacuéThl IO
YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MIPUMEHATh OCHOBHBIE OINEpaIlid MBICIUTEIHHON NEATEIbHOCTH — aHAJIM3 W CHUHTE3, CpaBHEHHE, 0000IIECHHE,
CHUCTEMATH3alINI0, KIaCCU(DUKAIINIO, BBISBICHUC NMPUYMHHO-CICICTBEHHBIX CBSI3CH — JIJII M3YYCHHS CBOWMCTB
BCIICCTB M XUMHUUYECKUX pEaKIui, €CTECTBCHHO-HAyYHBIC METOAbI IO3HAHUS — HAOIIOJCHUE, H3MEpPCHHE,
MO/JICIUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN);



CJIeI0BaTh MpaBWJIaM TOJb30BAHMUS XMMHMUYECKOW MOCYI0M M J1abopaTOpHbIM OOOpYyAOBaHHEM, a TaKXKe
npaBuwiiaM oOOpalleHus] ¢ BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKLMSIMU MO BBINOJHEHHUIO JIA0OPATOPHBIX
XUMUYECKUX OMBITOB IO TIOJY4YEHUI0O U COOMpPAHMIO Ta3000pa3HbIX BENIECTB (BOAOPOAA U KHUCIOPOJA),
MPUTOTOBJIICHUIO PAcTBOPOB C OINpPEAeIEHHON MacCOBOM J0Jed pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJUTh XMMUUYECKHE HKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IMOMOIIBIO
MHUKATOPOB (JIakMyC, (peHoNI(pTanenH, METUIOpaHX U IpyTue).

K koHmy oOyuenus B 9 kJacce mpeAMETHbIE pe3yJibTaTbl Ha 0a30BOM YpOBHE JIODKHBI OTpa)aTh
c(hOpPMHPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHMUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATUM: XUMUUYECKUM AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
AHHUOH, MPOCTOE BEIIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCIICHUS,
XUMUYECKash peakius, XUMHYECKas CBS3b, TEIUIOBOM A(PeKT peakiuu, Mojb, MOJAPHBIH 00BEM, pacTBOp,
ANIEKTPOJIUTHI, HEJIEKTPOJIUTHI, JICKTPOJUTHUECKAsT THUCCOLMAIMS, PEaKIIMM MOHHOTO OOMEHa, KaTajau3aTop,
XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIC U HEOOpAaTUMbBIC PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIUH,
OKHCJIUTEb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONHS, aM()OTEPHOCTh, XUMHYECKasl CBI3b
(KOBaJICHTHAs, UIOHHAs, METAJIMYECKas), KPUCTAIIMUECKAsl PElIETKa, KOPPO3Usd METAIIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOU peakIuu, IpeiesibHO JonyctuMas konnenrpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUM W MPUMEHATH ATU MOHSATHS MPU ONUCAHUU
BEIIECTB U UX MPEBPAIICHUM;

HCIIOIb30BaTh XUMHUYECKYIO CHUMBOJHWKY JUIS COCTaBiICHUS (GOPMYJ BEIIECTB W ypaBHEHUH XHUMHUYCCKHX
peaKiuu;

ONPEJICIISITh BAJIEHTHOCTh U CTEIICHb OKHUCJIIEHUSI XUMHUYECKHUX AJIEMEHTOB B COEMHEHUSAX PA3JIMYHOTO COCTaBa,
MPUHAJIC)KHOCTh BEIISCTB K ONPEACIEHHOMY KIIAcCy COCAMHEHHUU IO (opMyJiaM, BHJI XHMHUYCCKOU CBSI3H
(KoBaJICHTHAsl, MOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCJAMHEHMSIX, 3aps]l HMOHA IO XHUMHYECKOU



dopMyinie, xapakTtep cpeibl B BOJHBIX PacTBOPAX HEOPraHMYECKUX COEIWHEHUN, THUI KPUCTALIIMYECKON
PELIETKM KOHKPETHOI'O BEIECTBA;

packpeiBaTh cMbIci Ilepuognueckoro 3axkoHa JI. M. Mennaeneesa M IEMOHCTPUPOBATH €r0 IMOHUMAHHUE:
ONMKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opMy Illepuoanmdeckoil cuUCTEMbl XHMHYECKHX DJIEMEHTOB:
pas3nuyarh TMOHATUS «rjaBHas noarpynmna (A-rpynmna)» u «mobouyHas noxarpymnmna (b-rpynma)», mansie u
OOJbIIME MEPHOJIbl, COOTHOCUTh 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B MEPUOAUYECKON TaONHIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHMSI aTOMOB XHMHYECKHX D3JIEMEHTOB (COCTaB M 3apsija sapa, oOlee Yucio
AIIEKTPOHOB M pacipeiesieHue UX MO AJNEKTPOHHBIM CJI0SIM), OOBACHITH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB 2JIEMEHTOB U UX COCJAUHEHMH B Mpelenax MajiblX NEPUOLOB U IJIaBHBIX MOAIPYI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peakuuu (110 YUCIy U
COCTaBY YYaCTBYIOUIMX B PEAKIMH BEILIECTB, M0 TEIUIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapakTepHu3oBaTh (ONUCHIBaTh) OOIIME W CHENM(PUUECKHEe XHMHUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEILECTB, IOATBEPKAAsd OIMCAHME NPUMEPAMU MOJCKYISAPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUM;

COCTaBJIATh YPaBHEHMS JJICKTPOJIUTUYECKON JUCCOLMALIMN KUCIIOT, IEI0YEH U COJIEH, ITOIHBIE U COKPAIlEHHBIC
ypaBHEHUS peakiii HOHHOTO 0OMEHa, YpaBHEHUS peaKkluii, HOATBEPKIAI0INX CYILlECTBOBAHUE T€HETUYECKON
CBSI3M MEXIY BEIIECTBAMU Pa3IMYHBIX KIACCOB;

PACKpbIBAaTh CYIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI ITOCPEACTBOM COCTABIICHUS YIIEKTPOHHOTO
OamaHca dTUX peaKIuii;

IIPOTHO3UPOBATH CBOKCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHMS, BOSMOKHOCTH NMPOTEKAHUS XUMHUYECKUX
IIPEBPALEHNN B PA3IMYHBIX YCIOBUAX;



BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJII0 XUMHUYECKOTO
JJIeMEHTa M0 (OpMYyJle COEOUHEHMs, MAacCOBYIO JIOJIIO BELIECTBA B PAacTBOpPE, MPOBOAUTH PACUETHI IIO
YPAaBHEHHUIO XMMHUYECKOU peaKiny;

co0IIr0/1aTh MpaBuiIa NOJIb30BaHUS XUMUYECKON MOCYI0H U 1TaOOpPaTOpHBIM 000PYJOBAaHUEM, a TaKXkKe IpaBUiIa
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU IO BBINOJIHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OIIBITOB IO MOJIYYEHHIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAaUeCTBEHHBIM COCTAB Pa3IMYHbIX BEIIECTB: PAClO3HABATH OMBITHBIM
nyTéM XJopua-, Opomua-, woaua-, kapOoHat-, gocdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATHOHbI
aMMOHMS ¥ MOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIC OINEpAllMU MBICTUTEIBHON NESITEbHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHUE, 0000I1IeHue,
CUCTEMAaTHU3allMI0, BBIABJIECHUE IPUUYMHHO-CIEIACTBEHHbIX CBSI3€M — M M3Y4YEHUs] CBOMCTB BEIIECTB U
XUMHUYECKUX PEAKINH, EeCTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HA0JII0/IEHUE, U3MEPEHHE, MOJICIINPOBAHNE,
HKCIEPUMEHT (peanbHbIN U MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3jeioB DJIeKTpOHHbIe (HH(POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. 6 0 0 bubnuoreka [JOK
' TTousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
59 Bopopoa. [lonsitue o 8 0 1 bubnuoreka [JOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsarue 5 1 1 bu6mmoreka [JOK
' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJIacChl Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nomrotexa [

COEIMHEHUN

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

Uroro mo pazneny 30

Paznean 3. Illepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenneseeBa. Ctpoenne

aToMOB. XNMMHYecKasa CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE pPe€aknuu

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMUYECKUX DJIEMEHTOB /], 7 0
N. MenneneeBa. Ctpoenue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKasA CBA3b.

3. OKuCIUTETHHO- 8 5 bu6moreka [IOK
' BOCCTaHOBHUTEIIbHBIE https://m.edsoo.ru/7f41837c
peaxin
bu6moreka [IOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢c
PezepBHoOe Bpemst 3 0 bubmorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 08 >



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbnbie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHuN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XHMHUYECKHX pEaKInit https://m.edso0.ru/7f41a636
DIIEKTPOJIMTUYECKAS JUCCOIMALIMS. bu6moreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 0 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
= b 3 bubmuoreka [JOK
2.3 JIEMEHTOB VA-rpyninsl. A30T, 7 0 1
https://m.edsoo.ru/7f41a636
dbocdop 1 UX coeTUHEHHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX 8 1 9 bubnuoreka [IOK
' aneMeHToB [VA-rpynnsl. Yraepoa u 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

KPEMHUN U UX COCTUHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJUIbl M MX COeTUHEHUS
. bubnuorexa [JOK
3.1 Obmue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
3. Bakneiime MeTamibl U X 16 bubmmoreka [{OK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznea 4. Xumusi v oOKpy:Kamomas cpeia
41 BeniecTBa u Mmatepuabl B KHU3HU 3 bu6moreka [IOK
' YesloBeKa https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmmorexa TTOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bu6mmoreka [IOK
gejioBeka. Teia u BemecTna https://m.edsoo.ru/ff0d210c
bubmmoreka [JOK
2 I1 1 0 0
OHSITHE O METOJaX MO3HAHMS B XUMHUH httos://m. edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 0 bubnuoreka [IOK
oOpareHus ¢ 1ab0paToOpHbIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa 1 cMech. CriocoObl bubnuorexa [JOK
4 . 1 0 0
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 0 bubmmorexa [TOK
a . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1 0 0
TOMBEH MOISKYIRE https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubmuoreka [JOK
7 1 0 0
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCIRIC 1 CHOXHEIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmnoreka [IOK

9 ATOMHO-MOJIE o€ yueHue
TOMHOTMOJIEKYIHpHOS yretH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD bubamorexa [OK
pMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX AJICMEHTOB
11 OTHOCHUTENBHAS aTOMHAsI Macca. bubnuoteka [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO dJIeMEHTa bubmmoreka [{OK
B COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHHUS. bu6moreka [IOK
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIIICCTBA IO YPABHCHUSAM XUMHYCCKHUX bubmotera [JOK
¥ P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIecKuX peakiuii
18 (coenMHEHMS, pA3JIOKEHUS, 3aMEeIICHHUS bubmorera [JOK
A > P ’ B ’ https://m.edsoo.ru/ffod3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
19 sHIMKIoneauct. O6o0meHne n nommoteka I

CHCTeMaTHu3allus 3HaHUuH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtposneHas padota Nel mo tTeme

bubmuoreka [IOK

20
«BellecTBa 1 XUMHUYECKHUE PEAKLIHI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopos — anmemMeHT u bubmorera [JOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nyecKkne U XUMHYICCKIE CBOMCTBA
22 KHCJIOpoJia (peakiuu OKUCICHUS brbmmorexa [OK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 okcugax
CriocoObI MOTy4eHHST KUCITIOPOa B
23 71a00paTOPHH U IIPOMBIIIIEHHOCTH bubmorera [JOK
paTop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 pEeaKuru, MOHITUE O TEPMOXUMHUYECKOM bubnuoreka [IOK
YpPaBHEHUH, FK30- U SHJOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIX
TomauBo (HedTh, yroiab U METaH).
25 3ar ;13H61§1/qu];o3 ’ a, CII0COOBI lro bubmmorexa [TOK
P Hyxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast padota Ne 3 o Teme
26 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE ero CBOMCTBY»
97 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 duznyecKre 1 XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 IlousaTue o KUCIOTaxX U COJISIX bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d50d2

Cnoco0bl mosTy4eHus BOAOPO/ia B

bu6mmoreka [{OK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «Ilonmyuenue u cobupanue BoI0poia bubmorexa HOK
" y ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MouisipHblii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIM4ecTBa
33 BEII[ECTBA ra3a [0 €ro H3BECTHOM Bubnmorexa [IOK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMH Ha OCHOBE 3aKOHA Bubmmorexa [JOK
P . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnvecKkrue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [lonsrue 00 bubnuoreka [JOK
WHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie
37 u HI;HaCLIpeHHbIIe) aCTBOPBI MH;.CCOBa}I bubmorexa HOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas paborta Ne 5 o Teme
38 «IIpurotoBieHne pacTBOPOB C bubnuoreka [JOK
OIpEeNENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponeHas padota Ne2 o teme bubnuorexa [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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«Kucnopon. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

Oxcuapl: cocTaB, KiIaccupuKaIs,

bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJI};)LITHI)IX OCHOBHBIX U aM(OTEPHBIX Bubnrorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 cnoco((SLII) HI:)J'I )eHI/IH XI/IMI/I‘IZ(I:KI/IG bubamorera LOK
N yi ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUI
48 I'eneTnyeckas cBA3b MEXKY KJIaCCaMU bubnuorexa LIOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 0606 7
ODIHCHHE H CHCTCMATHIAIIA SHAHIHA https://m.edsoo.ru/00ad9cb2
50 KonTtponpHas padota Ne3 o reme bubnuorexa [IOK
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"OCHOBHBIE KJIACCHI HEOPTaHUUECKUX

https://m.edsoo.ru/00ad9ela

coeqrueHun”
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHUYECKHX dieMeHTOB. IlonsaTue o bubnmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB J[. 1. Menaeneera
53 Ilepuoasl, rpyIIIbEL, TOATPYIIIIEI bubmmorexa LOK
p > TPYIIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
. bu6moreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoanyeckoro 3akoHa ajs
57 pa3BuTUA Hayku U npaktukuy. /1. 1. bubnunoreka [JOK
MeneneeB — yu€HbIH, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHbIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
58 cHCTEMAaTH3aIus 3HAHUI /

Bceepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/00adbh33c
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KonTtposneHas padota Ne4 mo teme

bu6mmoreka [{OK
59 C . X 1
« TpOGHI/IeUaTOMa AMHYECKAsI CBSA3bY htts://m.edsoo.ru/00adbA86
/ Becepoccwmiickas mpoBepodHas paboTa
60 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [{OK
1 n 1
6 OHHAT XHMHACCKAA CBAD https://m.edsoo.ru/00adac34
62 KoBanenTnas nossipHas XuMu4eckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnuoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
bu6moreka [IOK
64 C 1
TETICHD ORHCICHHA https://m.edsoo.ru/00adae28
65 OKHCIUTETHO-BOCCTAHOBUTEIbHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [IOK
66 OKHUCIIUTEIN ¥ BOCCTAHOBUTEIH 1 htts://m.eds00.ru/00adb076
PesepBurlii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
67 CUCTEMATHU3ALNA 3HAHUA I10 TEME 1
https://m.edsoo.ru/00ad9ch2
«CTtpoeHne aToMa. XUMHYECKas CBA3bY
PezepBHblit ypok. O0oO1IEHNE U bubnuorexa [IOK
68 N 1
cUCTEMAaTHU3alys 3SHAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
1 CHUCTeMa XUMHUYeCKHX 31emMeHToB J[. 1 1 0 0 bubmmorexa [OK
Y https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 0 0 Bubamorexa [JOK
P p https://m.edsoo.ru/00adb6b6
MEepHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOpPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xXuMnueckou CBSA3U U THUIIEI 1 0 0 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3/IeNIoB Kypca 8 kiacca
5 Kinaccudukanus XuMU4eCcKuX peakiiui 1mo 1 0 0 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubmuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1 0 0

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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ITonaTne 0 XUMHUYIECKOM paBHOBECCHUU.
@DaKTOpPBI, BIUAIOIIAE HA CKOPOCTh

bu6mmoreka [{OK

8
XUMUYECKON PEAKLUH U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIUTHUECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbI€ U C1a0ble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Hounrie ypaBHeHUS peakiui bubmmorexa LOK
yp p https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmiorexa HOK
. pea https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIHT
XHUMHYeCKHEe CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNUI 00 JIIEKTPOIUTHUECKOM bubmmorexa TTOK
pen p https://m.edsoo.ru/00add8b?2
IUCCOLIMAIAN
bu6mmoreka [JOK
14 ITousiTre 0 TUAPOIN3E COJIEH
AP https://m.edsoo.ru/00add9d4
bubmuoreka [JOK
15 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN
B H https://m.edsoo.ru/00addd12
16 [Ipaktuueckas paborta Ne 1. «Pemenue bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 KonTponpHas padota Ne2 o teme bubnuoreka [IOK

((3J'IeKTpOJ'H/ITI/ILIeCKa$[ JUucconuranus.

https://m.edsoo.ru/00addecO
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XUMHYECKUE PEeaKlIii B pacTBOpax»

OO6ast XxapakTepuUCTHKA FaJOTeHOB.

bu6mmoreka [IOK

18
XHMMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopona. CoasHas KUCIIOTA,
19 XI/IME‘-ICCKI/I: CBOICTBA, MOJyYCHHE bubmorera [JOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «ITonyuenue COJISTHON KHCIIOTHI, H3YYEHUE bubmiorexa HOK
o > YA https://m.edso00.ru/00ade348
e€ CBOMCTB»
BerarcieHus o ypaBHEHUSM XHMHYCCKHAX
21 €aKIMi, eCJIM OJUH U3 PEareHTOB JaH B bubmiorexa HOK
p ’ P https://m.edsoo.ru/00ade488
H30BITKE
99 OO6mrast XxapakTepucTHKa 31eMeHTOB VIA- bubnuoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJmoTponHbie MOIUGHUKALIMN CEPBI.
23 Haxomi[eHI/Ie cephl I/I(beé coem/IHeEH/Iﬁ B Eubmorexa HOK
p l https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPhI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunapl ceprl. CepHas KMCIIOTa,
25 (1)1431/1%01(1/11; u XHl\queCKI/Ie CBOMCTBa bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHCHHE
26 XVMHYECKUE PEAKLINH, JIEKAIINE B OCHOBE bubnuoreka [IOK

MPOMBIIIJIICHHOT'O criocoba MOJIYUYCHUS

https://m.edsoo.ru/00adec8a
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CEpPHOM KUCIOTbL. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
COEJIMHEHUSIMU CEPBI

Briuucienne MmaccoBOM 0JIU BBIXOAa

bu6mmoreka [{OK

21 MPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuKa 3J1eMeHTOB VA-

28 rpynmnsl. A30T, pacripocTpaHEHHE B bubnuorexa [JOK
npupoe, Gu3nuecKue U XuMHUIeCKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMUax, ero (pu3NYeCKue 1 XUMUYECKHE bubnuoreka [JOK
CBONCTBA, ITOJIyYCHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckast pabota Ne 3 o Teme

30 «ITomyuenne aMmmMuaka, U3y4eHUE €ro bubmorexa [OK

. https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€ Gpusndeckue u bubnuoreka [IOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH

32 aMMOHHUS B KAY€CTBE MUHEPATIbHBIX bubnuoreka [JOK
ynoopenuil. XuMuueckoe 3arpsisHeHne https://m.edsoo.ru/00adf518
OKpY’KaloIllel cpebl COeAMHEHUAMHU a30Ta
dochop. Oxcun dbochopa (V) u

33 (1)00((11))05Ha;1 KI/ICJ‘I((i))Ta,(b(l)I/l:I)?»I/I(‘Iez:KI/Ie u bubmorexa HOK

. https://m.edsoo.ru/00adf68a
XMMHMUYECKNE CBOMCTBA, NOJIyYEHUE
34 Hcnons3oBanue pochaToB B KauecTBE bubnuoreka [IOK
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MUHEpaJIbHbIX y100peHuil. 3arpsi3HeHue
MIPUPOTHOM cpenpl hochaTamu

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

VYriepoa, pacnpocTpaHeHHe B IIPUPO/IC,

bu6mmoreka [{OK

35
¢u3nvecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u
36 XUMHYECKHE CBOHMCTBA. DKOJIOTHICCKHIE bubmmoreka [{OK
po0JIeMbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
bu6moreka [IOK
37 VYroyibHAasI KUCIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢
[IpakTueckas padota Ne 4 o Teme
38 "[Tomyuenue yriekucioro raza Bubmmorexa [JOK
i o ) " https://m.edsoo.ru/00ae027e
KadecTtBenHnas peakius Ha KapOOHAT-HOH
[lepBoHauanbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa LOK
P https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
bu6mmoreka [JOK
40 Kpemuwuii u ero coenuHeHus
P A https://m.edso00.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
41 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME bubmuoreka [JOK
«BaxxHeilme HeMeTalibl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
42 KonTponpHast padota Ne3 o teme bubnuoreka [IOK

«BaxHeln1e HeMeTauIbl U UX

https://m.edsoo.ru/00ae0el8
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COCAUHECHUA»

OO6mast XxapakTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METAJJIOB. MeTamnaeckas

bu6mmoreka [{OK

43
CBSI3b U METAJUIMYECKask KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
peméTka. Gu3nUecKre CBOMCTBA METANIOB
XUMHUYECKHEe CBOMCTBA METAJIJIOB. 56 OK

. . OoTeKa
44 DNEKTPOXUMHUECKUN Psijl HANlPSDKEHUH nommoreka I
https://m.edsoo.ru/00ael156
METAaJIJIOB
OO6mme cnocoObl MOTYISHHS METAJIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [JOK
XUMUYECKUX PEAKIUHI, ECIIU OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

bu6moreka [IOK

46 [TonsaTHE O KOPPO3UU METAJLIOB 1
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

a7 €JIOYHbIE METAJIJIBI
i https://m.edsoo.ru/00ael4b2

bubanoreka [HOK

48 OKcHIBbI M THAPOKCU/IBI HATPHUS U KAJIUS 1

https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMeNnbHbIC METAJIIbI — KAJIbIIUM bubnuoreka [JOK
1 MarHui https://m.edsoo.ru/00ael5e8

. bubanoreka [HOK

50 Baxueime coequHEHNS KaJIbLIUI s

https://m.edsoo.ru/00ael5e8

51 O0001IeHNEe B CHCTEMAaTH3alHs 3HAHU I

52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
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yCTpaHEHHUS

https://m.edsoo.ru/00ae1886

[Ipaktuyeckas padora Ne 6 o reme

bu6mmoreka [IOK

53 "YKEcTKOCTh BOABI U METOJIBI €€
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmmoreka [{OK
54 AtoMuHHAN
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U coyn xkene3a (I1) n bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o01enre 1 cucTeMaTru3amus 3HaHUH
[IpakTuueckas padota Ne 7. Pemenue
59 JSKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmmorexa LOK
p . https://m.edsoo.ru/00ae3de8
«Baxuneime MeTaubl ¥ UX COSAMHEHUS
Brruncienus mo ypaBHEHUSM XUMHYECKHX
€aKIIMi, €CJIM OJIUH U3 PEarcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WA COJNCPIKUT IIPUMECH.
N https://m.edso0.ru/00ae1750
Brruncienust MaccoBo# 10JIM BBIXOa
MPOJIyKTa PEaKuu
61 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
62 KonTponpHas padota Ne4 o teme

«BakHeunine MeTaljIbl U UX COCTUHEHUS
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63 BemectBa u MmaTepuaibl B IOBCEJHEBHOM 1 bubnuorexa [JOK
JKU3HHU 4EJI0BECKa https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuotexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTHYECKUX 1 bubnuorexa [JOK
npo0iem https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IEHNE U bubnuorexa [JOK
66 . 1
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
cUCcTeEMAaTU3aIys 3HaHUuH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC
Kon . o
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTD 0011ero oopa3oBaHus
pe3yJabTaTa
1 ITo teme: «IlepBoHavanbHBIE XUMUYECKHUE TOHSITHS»
pPacKpbIBaTh CMBICI OCHOBHBIX XHMMYECKUX TOHSATHI: aTroMm, MOJEKyJda, XUMHUYECKHH 3JEMEHT, IpOCTOe
BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (OJHOPOIHAS U HEOJHOPO/IHAs), BAJICHTHOCTh, OTHOCUTENbHAS aTOMHAs U
11 MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJIsi XUMUYECKOTO AJIEMEHTA B
' COCIMHEHUH, MOJISIPHBIM 00BEM, XHMMYECKash peakuus, KiIaccu(pUKalusg peakuui: peakluu COeAUHEHUS,
peaKkiuu pasiioKEeHUs, peakluu 3aMelleHus, peakuu oOMeHa, 3K30- U AHAOTEPMUYECKHE PEaKIuH, TEIIOBOMN
addeKT peakiuu, pacTBOp, MaccoBas J0Js BellecTBa (IIPOIICHTHAs KOHIIEHTPAllKs) B pacTBOpE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHH M MPUMEHSTh ITH MOHSATHUS MPU OMHCAHHUU
' BEIIECTB U UX MpEeBpallleHUu
1.3 WCIO0JIb30BaTh XMMHUYECKYIO CUMBOJIUKY JUIsl COCTaBleHUs! ()OPMYI BEIIECTB U yPaBHEHUI XUMUYECKUX PEaKIUil




PaCKpbBIBaTb CMBICII 3aKOHOB COXpaHCHHSA MACChbl BCHICCTB, IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJISAPHOI'O

L4 y4eHHUsl, 3aKOHa ABOTaJpo

1.5 OTIPEJICIIATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHCHHSIX

16 KJIACCU(UITUPOBATh XUMHUYECKHE peakinuu (M0 YUCIYy W COCTAaBy YYACTBYIOIIMX B PEaKIUU BEMIECTB, IO
' TEII0BOMY 3P (DEeKTY)

1.7 BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAcChI BEIECTB

1.8 BBIYHCIISITH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIeMEeHTa Mo pOpMyIie COeAUHEHNUS,

1.9 BBIYHCIISATH MAaCCOBYIO JIOJTIO BEIIECTBA B paCTBOpE

x MIPUMEHSATHh €CTECTBCHHOHAYYHBIE METO/IbI IO3HAHUS — HAOIOICHUE, N3MEPEHHUE, MOJICIIMPOBAHKE, SKCIICPUMEHT
' (peanbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxkHeimue npeaCcTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: OKCU, KUCIOTa, OCHOBAHUE, COJIb

2.2 OTIPEIeIIATh IPUHAICKHOCTD BELIECTB K OIMpeIeIEHHOMY KIIacCy CoeIMHEeHuH 1o (popmynam

2.3 KJIacCU(PHUITMPOBATh HEOPTraHMYECKUE BEIIECTBA

Y XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHMYECKHME CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOITBEPKIast
' OTHMCaHKE TPUMEPaMH MOJIEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

T MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa, BOZMOXHOCTU MPOTEKAHUS
' XMUMHYECKUX MPEBPAIICHU B PA3IMYHBIX YCIOBHIX

2.6 CJIeIOBaTh MPaBHIIaM IMOJIb30BAHMSI XUMUYECKOU MOCY10i 1 J1a00paTOpHBIM 000pYIOBAHUEM, a TAKXKE MPaBHIIAM




06paHICHI/I$[ C BCIICCTBAMH B COOTBCTCTBUM C HMHCTPYKIHUAMHU I10 BBIIIOJHCHHUIO J'Ia60paT0pHI>IX XUMHUYCCKUX
OTNBITOB TIO0 TIOJIYUCHHIO M COOMpPAHMUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa U KUCIOPOJA), MPHUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MaCCOBOM JI0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUYECKHE
IKCIIEPUMEHTHI TI0 PACIIO3HABAHWIO PACTBOPOB IMICIIOYEH W KHUCJIOT C IOMOIIBI0 HWHIAWKATOPOB (JIAKMYC,

(denondraners, METUIOPAHK U IpYTHE)

2.7 MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH peaKkinu
3 [To Teme: «llepmoamnueckuit 3akoH U Ilepnomuueckas cucrema xumuueckux sneMeHToB [[. M. Menpaeneesa.
Ctpoennie aToMOB. XUMHUYECKast CBsI3b. OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIC PEAKITHI)
pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TIOHATHH: SAPO aroma, d3JICKTPOHHBIA CJIOHW aroMa, aToMHas
3.1 opOuTanb, pagdyc aToMma, XUMHUYECKas CBS3b, TMOJspHass M  HEMNoJsipHass KOBaJeHTHas  CBSI3b,
AIIEKTPOOTPHUIIATENLHOCTh, HOHHAS CBA3b, UOH, KATUOH, AHUOH, CTENIEHb OKHCICHUS
3.2 KJIacCU(PHUIIMPOBATh XUMHYECKHE DJIEMEHTHI
OMHCHIBaTh M XapakTepus3oBaTh Tabmuunyro Qopmy Ilepuoauueckoil cucCTeMbl XHMHYECKUX 3JIEMEHTOB:
3.3 pasnuuaTh TOHATUSA «TJIaBHas mnoArpymma (Arpymnma)» u «mobouHas moxarpynna (brpymma)», «Mameiey u
«0OJIbLINE» IEPUO/IBI
. packpsiBath cMmbich [lepuoanueckoro 3akona J[.M. MenzaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE MEPUOINUECKOM
' 3aBUCHUMOCTHU CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX MojoxeHus B [lepuoanyeckoii cucreme
COOTHOCHUTh 00O3HaueHUs, KOTOpble UMerTcs B Tabmune «llepuonnyeckas cuctemMa XUMHUYECKUX SIEMEHTOB
3.5 J.1. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsijl

sapa, o6mee YHCJIO DJICKTPOHOB U PACTIPCACIICHHUEC UX I10 JJICKTPOHHBIM CJ'IOSIM)




3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUMHCHUAX

3.7 OTIPEJICIIATh BUJ] XUMUYICCKOU CBSI3U (KOBAJICHTHASI U MOHHAS) B HEOPTAHUYECKUX COCTMHCHUSIX
9 KJIACC
Kon . o
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl OCHOBHOTO
HPOBEPIEMOTD 0011ero oopa3oBaHus
pe3yjabTara
1 ITo Teme: «BelecTBO U XUMUYECKask PEAKIUD)
pacKpbIBaTb  CMBICI ~ OCHOBHBIX  XHMMYECKUX MOHSATHI: pacTBOp, AJIEKTPOJIUTHL,  HEIJIEKTPOIMTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMALMS, peaKuyd HOHHOIO OOMEHa, KaTalu3aTrop, XHMHUYECKOE paBHOBECHE,
1.1 obpatuMble U  HeoOpaTHUMBIE  PEAKIMH, OKHCIWTEILHOBOCCTAHOBUTEIIBHBIC  PEAKI[UH, OKHCIHUTEIb,
BOCCTaHOBUTEJIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOMUs, aM(POTEPHOCTh, XUMUYECKas CBS3b (KOBaJIGHTHas,
MOHHAsl, METaJNINYecKas ), KpUCTAIINYecKas Pelérka, CIUIaBbl, CKOPOCTh XUMHUECKON PeaKInu
12 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHSATUN M MPUMEHSTh STH TMOHATHS MPU OMUCAHUU
' BEIIECTB U UX MpEeBpaIlleHUu
r COCTaBIISATh YPaBHEHUS DJEKTPOIUTHUUECKON JUCCOIMALMN KUCIOT, IIEN0Yeil U COoJiel, MOJHbIE U COKPAIEHHBIE
' ypaBHEHUS peakIii HOHHOTO OOMeHa
14 PacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUil MOCPEACTBOM COCTABJICHUS IEKTPOHHOTO

OanmaHca 9TUX peakiui




1.5

IIPOBOJIUTH PACYETHI 10 YPAaBHEHUIO XUMHUYECKOMN pEeaKINU

2 [To remam: «Hemetaiuibl 1 UX coeAUHEHHS» U «METaITbl U UX COEAUHEHHUS
XapaKTepU30BaTh (OMHUCHIBATE) OOIIUE U CHEIU(PUISCKAC XUMHUYCCKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIICCTB,
2.1 MOATBEePKIasi OTNHMCAHWE TPHUMEpPaMH MOJICKYSIPHBIX W WOHHBIX YpaBHEHUH COOTBETCTBYIONIMX XHMHUYECKUX
peakuui
”5 COCTaBIISATh YPABHEHUS pPEaKIUi, MOATBEPKIAONINX CYIIECTBOBAHNE TCHETUUYCCKOUW CBS3M MEXKIY BEIIECTBAMHU
' Pa3IMYHBIX KJIACCOB
’3 MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH TPOTCKAHHS XUMHYCCKHX
' MIPEBPAIECHUH B PA3THIHBIX YCIOBUAX
CJIeI0BaTh MPaBHJIaM IOJIb30BAHMSI XUMUYECKOU MOCy 1011 U J1a00paTOpHBIM 000pYIOBAaHUEM, a TAKXKE MPaBHIIaM
2.4 oOpaleHus ¢ BEIIECTBAMU B COOTBETCTBHMU C MHCTPYKIUSMH TIO BBITOJHEHHIO JIA0OPATOPHBIX XUMHYECKHX
OTIBITOB TIO TIOJYYEHHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIICCTB (aMMHUAKa U YIICKUCIIOTO Ta3a)
MIPOBOJIUTH PEAKIUU, MMOATBEPKAAIONINE KAUECTBEHHBIN COCTaB pPa3jMUYHBIX BEIIECTB: PACIO3HABATH OIBITHHIM
2.5 nyTéM XJIOpUI-, OpoMuI, Hoaua, KapOoHar, docdaT, cuiaukar, cyiabdar, THIAPOKCUIUOHBI, KATHOHBI aMMOHHUS,
HOHBI U3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB
3 [To Teme: «XuUMUS 1 OKpYKAIOIIAs CPEa»
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nousatuii: [1JIK BemiecTBa; koppo3usi MeTawioB
MIPUMEHSITh OCHOBHBIE OMEpPAllMU MBICIUTENBHON NEATeNbHOCTH — aHalW3 U CUHTE3, CpaBHEHHE, 00oOIIeHHe,
3.2 CUCTeMAaTU3aIlNI0, BBISBICHHE MPUYMHHO-CIIEJCTBEHHBIX CBSI3€M — JJIs HW3YyYeHHUs CBOWCTB BEIIECTB H

XUMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOJbI MO3HAHUA — Ha6J'II-O,I[eHI/Ie, HU3MCPCHUC, MOJCIIMPOBAHUC,




9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHauanbHBIE XUMUYECKHUE TTIOHATUS
11 [Ipenmer xumun. Posib XMMHUM B )KM3HU YeJlOBeKa. XUMHUS B cucTeMe Hayk. Tena u BemecTBa. @U3MYECKUE CBOMCTBA
' BEIIECTB. ArperaTHO€ COCTOSTHUE BEIIECTB
1.2 [Tonsatue o MeTo1ax Mo3HaHUs B XUMUHU. YucThle BemecTBa U cmecu. CrmocoObl pa3esieHus cMeceit
13 ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocThie W CIOKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YUEHHUE
Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHass aroMHasg macca. OTHOCUTENbHAs MOJEKyJsgpHas Mmacca. MaccoBas 1011 XMMHYECKOTO 3JE€MEHTa B
COEAMHEHUU
15 KonnuectBo BemiectBa. Monb. Monsipas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChbl U YHUCHA CTPYKTYPHBIX €JIMHUIL
' BemecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COSTUHEHUI
1.6 du3nueckue W XUMHYECKHE SIBICHMS. XHUMHUUYECKas peakuuss U e€ MPU3HAKU. 3aKOH COXPAaHEHMsSI MAacChl BEIIECTB.




Xumnueckue ypaBHeHus. Kinaccudukanus XuMIUecKnX peakiuuii (COeTMHEeHNs, pa3IoKeHus, 3aMelIeHUs, 0OMEHa)

1.7

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, C MpaBHJIaMH pabOTHI B J1a00OPaTOpuu M MpUEMaMU
oOpamieHus ¢ 1abopaTopHbIM 000PYJIOBaHUEM, U3YUEHHE U OTMHCAaHUE (PU3MUECKUX CBOMCTB 00Pa3llOB HEOPTraHHMUYECKHX
BEIIECTB, HaOmtoAeHue (Qu3nueckux (TUIaBI€eHUE BOCKA, TassHME JIbJa, pacTHpaHUE caxapa B CTYNKE, KWUIIEHUE U
KOHJICHCAIlUsSI BOJIbI) U XUMHUYECKHX (TOpEHHME CBEUYHM, NPOKAJIMBAHWE METHOW IMPOBOJIOKH, B3aWMOJAEWCTBHE MeJa C
KHUCIIOTON) SIBJIEHUHM, HAONIOIEHWE M OINKCAaHWE IMPU3HAKOB IMPOTEKaHUs XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aUMO/JICHCTBUE CEpPHOM KHCIOTHI C XJOpuAoM Oapusi, pasznoxeHue ruapokcuga wmeau(ll) mpu HarpeBanum,
B3aMMOJIeiicTBHE kene3a ¢ pactBopoMm conu Meau(ll), n3ydenune cmocoOoB pasneneHus cmeced (¢ MOMOIIBI0 MarHuTa,
¢bunbTpOBaHUE, BhIApUBaHUE, TUCTHILUIALMS, XpoMaTorpadus), MpoBeAeHNE OYUCTKH MOBApEHHON COJH, HAOIIOAeHUE U
ONMCAHUE PEe3y/IbTAaTOB MPOBEACHUS ONbITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacCChl, CO3/IaHUE MOJIEIEH MOJIEKYI

(1IIapoCTep>)KHEBBIX )

Baxueline npeacTaBUTeNId HEOPraHUUECKUX BEIIECTB

2.1

Bosnyx — cmech razoB. Coctas Bo3ayxa. Kuciopon — aneMeHT U nmpoctoe BeriecTBo. HaxosxieHue Kuciopoja B Npupo/e,
¢busznueckue M XumMuueckue cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue kuciopona. CrocoObl MOJTydyeHUs
KHCIIOpo/ia B 1a00paTopuu U MpoMbIIUIeHHOCTU. KpyroBopoT kuciopojia B mpupojie. O30H — aioTporHas MoAU(PUKAIIS

Kucjiopoaa

2.2

TemnoBoi 3(1)(1)6KT XUMHWYECKOH pCakuun, TCPMOXUMHUYICCKUE YPABHCHUA, OK30- U SHAOTCPMHUYCCKUC PCAKIIUU. Tonnuso:

Yrojib 1 MCTaH. 3an${3HeHI/Ie BO3yXa, YCUJICHHUC ITAPHUKOBOI'O SCI)CI)CKTB., pa3pymieHue 030HOBOI'O CJIOs

2.3

BOI[OpOI[ — OJICMCHT M IIPOCTOC BCIICCTBO. Haxoxnenue BOIOpPOAa B IIPUPOIL, (bHSI/I‘ICCKI/Ie n XMMHUYCCKHEC CBOIZCTB&,

IIPUMCHCHUC, CIOCOOBI TOJIyUCHUS. Kucnotel 1 conu
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

®dusnyeckue cBoilcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HachlllleHHbIE W HEHACHIIIEHHBIE PAaCTBOPBIL.

PactBopumocTs BemecTB B Boje. MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMHUUECKHE CBOMCcTBA BOibl. OcHOBaHus. Poib

25 pacTBOpPOB B MPUPOJE U B JKU3HHU yesoBeka. KpyroBopoT Bojbl B Mpupoje. 3arpsisHeHUe NpUpoaHbIX Boa. OxpaHa u
OYHCTKA MPUPOJIHBIX BOJ
Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxanuss okcuuoB: cojeoOpasyroniye (OCHOBHBIE,
2.6 KHUCIIOTHBIE, aMdoTepHble) U HecosneoOpasyromue. Homenknarypa oxcuaoB. dusmueckue W XHMHUYECKHE CBOMCTBA
okcuaoB. [loryuenne okcuaoB
57 OcHoBanus. Knaccudukanuss ocHOBaHMi: IIETOYM M HEPACTBOPUMBbIE OCHOBaHMA. HoMeHKIaTypa OCHOBaHHUU.
' ®uU3NYECKNEe U XUMUYECKUE CBOMCTBA OCHOBaHUH. [loydeHne ocHOBaHUiA
Kucnotel. Knmaccudukanmst xuciaor. Homenkmarypa kucioT. dusnyeckne W XHUMHYECKHE CBOMCTBAa KHCIOT. Psp
2.8
aktuBHOCTH MeTauioB H.H. bekerosa. [lonydenue kuciaot
2.9 Cosn. Homenkiarypa cosieil. duznueckue 1 XuMu4eckue cBorcTBa cosieil. [loyduenue cosnei
2.10 I'enetnyeckas cBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COCAMHEHUM
XUMUYECKUH AKCIEPUMEHT: KauyeCTBEHHOE ONpeAeTCHHE COJEp>KaHUsl KUCIOpOoJa B BO3MAyXe, MOJIydYeHue, coOupaHue,
pacro3HaBaHUEe W HM3y4eHHE CBOMCTB KHCIOPOJa, HAOMIOJEHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHS
211 BO3HHMKHOBEHHUS M TpPEKpalleHHs] TOpeHus (Mokapa), 03HaKOMJIEHHE ¢ oOpas3laMu OKCHAOB M OINMCAaHUE UX CBOMCTB,

IIOJIYYCHHC, CO6I/IpaHI/Ie, pacrio3dHaBaHHuEC W U3YUYCHHC CBOMCTB BOJOpOaa (ropeHHe), B3aUMOACHUCTBUE BoJopoaa C
OKCHJIOM MC,Z[I/I(H) (B03MO)KHO HCIIOJIb30BaHUC BI/I,[[GOMaTepI/IaJ'IOB), Ha6J'II-OI[eHI/Ie 06pa3u03 BCIICCTB KOJINMYCCTBOM 1

MOJIb, UCCIICJOBAHUC 0COOCHHOCTEH pacTBOPCHUA BCIICCTB C paBHHqHOﬁ pacTBOPUMOCTBIO, ITPUTOTOBJICHHUE PACTBOPOB C




ONpeeIEHHON MacCOBOM J10J1el paCTBOPEHHOIO BEILIECTBA, B3aUMOJIEHCTBUE BOJIbI C METAJUIAMU (HAaTPUEM U KaJbLIEM)
(BO3MO>KHO HCHOJb30BAHUE BUJEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB KUCIOT U LIEJIOUYEH ¢ MOMOILBIO UHIUKATOPOB,
UCCIIEIOBaHUE 00pa3L0B HEOPraHUYECKUX BELECTB Pa3IMUYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHMSI OKPACKU UHANKATOPOB
B pacTBOpax KHUCIOT U LIeNoYel, u3ydyeHue B3aumojeiicteus okcuaa meau(ll) ¢ pactBopoM cepHOIl KUCIOTHI, KHCIOT €
MeTaJUIaMH, PEeaKIMi HEUTPpAIU3aUH, [TOJIy4eHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOIO METaJuIa APYTUM U3

pacTBOpa COJIM, pEHIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHelne Kiacchl HEOPraHMYECKUX COEAMHEHUI

[Tepnoanueckuit 3akoH u [lepnoanueckas cuctema xumudeckux anemenToB [[.1. Menneneesa. CtpoeHue aTOMOB.

Xumudaeckas cBs3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHLHBIE pC€aKknuun

3.1

[lepBbie MOMBITKK KJIACCU(PUKAIMA XUMHUYECKHX d7eMeHTOB. [loHATHE O Tpymnmax CXOAHBIX AJIEMEHTOB (IIEIIOYHBIC U
IIEJIOYHO3EMETIbHBIE METAIlJIbl, TajOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amM(OoTepHbIe OKCHIbI U

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuuyeckux snemeHToB .M. MenneneeBa. KopoTkonepuoaHas u
mmrHHONIepuoAHas (Gopmel Tleproanyeckoit cucrempl xumudeckux anemeHToB [I.1. MenzaeneeBa. [leprobl U rpynmsl.

duzndeckuii CMBICIT MOPAAKOBOI'0O HOMEpPA, HOMEPOB IIEPHOJAa U I'PYIIIIEI 3JIEMCHTA

3.3

Crtpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTombl. DiekTpoHbl. CTpOCHHE 3JEKTPOHHBIX 000JI09€K aTOMOB HEpBBIX 20
XUMHUYECKUX 3eMeHTOB [lepuoanueckoit cuctemsl .M. MenneneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO €ro

noJioxxenuto B [lepuoanueckoit cucreme .M. Menpaeneena

3.4

3aKOHOMepHOCTI/I N3MCHCHHS paanyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U HEMECTAJNIMUCCKUX CBOMCTB 10
rpyimnamM u mnepuoaam. 3HayeHue Hepnonnqecxoro 3aKOHa H HepHOHHqCCKOﬁ CHUCTCMbI XUMHUYCCKHX DJOJICMCHTOB IJIA

pa3BuTUA Hayku U npakTtuku. .M. MenzaeneeB — y4€HbIN U IpaKJaHUH




35 Xumnueckasi cBa3b. KoBanenTHas (MOJsipHAsi U HETMOJIIPHAS) CBS3b. DJIEKTPOOTPUIIATEIILHOCTh XUMUYECKUX JIEMEHTOB.
' HNonnas cBsa3b
36 Crenenb okucienus. OKHCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKUCIEHHUS W BOCCTAHOBJICHHS.
' OKHUCIIUTEIIN U BOCCTAHOBUTEIH
XUMHUYECKUH IKCTICPUMEHT: U3ydeHUE 00pa3I[0B BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJICUCTBHE THAPOKCH A IIMHKA
3.7 C pacTBOpaMH KHUCJIOT U IIEJIOYed, TPOBEJIEHHUE OIBITOB, WIUIIOCTPUPYIOUIUX TPUMEPHl  OKUCIUTEIHHO-
BOCCTaHOBUTEJLHBIX PEAKIIUK (TOPEHUE, PEAKIIUU PA3I0KECHHS, COSTUTHEHHS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 BemectBo u xummnyeckas peakuus. [loBropenue
[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux snemeHToB JI.M. MenaeneeBa. CtpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHMUYECKHMX JJIEMEHTOB IMEPBBIX TPEX NEPUOJOB, KalUsl, KaJIbIUA U HX
COCJIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoit cuctemMe u CTpOEHUEM X aTOMOB
CtpoeHue BeliecTBa: BUJIbI XUMUUECKON CBS3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
T TUTNA KPUCTAJUIMUECKON pemeETKn M BUJAa XUMUYecKoi cBs3u. Kraccudukaims M HOMEHKIATypa HEOPraHWYecKHX
' BEIECTB (MEXIyHapOAHAs W TpUBHAlIbHAsA). XMMHUYECKHUE CBOMCTBA BEIECTB, OTHOCALIUXCA K PAa3IMUYHBIM Kilaccam
HEOPraHUYECKNX COEAMHEHUH, T€HETUYECKas CBSI3b HEOPTaHMUECKHUX BEILIECTB
1.3 Knaccudukarnus XUMHUYECKUX PEAKIUN MO Pa3IWYHbIM MpHU3HAKaM (MO0 YMCIY M COCTaBy Yy4YacTBYIOIIUX B pEaKIUU




BEILECTB, MO TEIUIOBOMY (P (EKTy, 10 U3MEHEHHIO CTEIEHEH OKMCIIEHHUS XMMHUYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, 10O
YUYaCTHIO KaTaliu3aTopa). DK30- U 3HJIOTEPMHUYECKHUE DPEAKIUH, TepMOXUMHUecKue ypaBHeHHUs. [loHsTHe 0 ckopocTu

XUMHUYECKOHN peaKIuu
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Ilousitne 00 O6paTI/IMI)IX u H€06paTI/IMI>IX XUMHUYCCKUX PCAKIUAX. IToraTHE O TOMOTEHHBIX U TCTCPOrCcHHBIX PCAKIHAX.
IToraTne o XUMHYECKOM paBHOBECHUM. q)aKTOpI)I, BJIMAIONIME Ha CKOPOCTH XUMHYISCKOM p€akun M TOJIOXKCHUC

XHUMHUYECKOTO paBHOBCCHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHHEIC p€aKknuu, BHCKTPOHHLIP'I 0aJaHC OKHCIMTEIBHO-BOCCTAHOBUTEIBHOM pEaKkIuu.
CocraBnenne ypaBHeHI/Iﬁ OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/’I C HCIIOJB30BAHUEM MCETOJAa OSJICKTPOHHOTIO

OaslaHca

1.6

Teopust 3JIEKTPOJUTUYECKOM JTUCCOUMALMHU. JEKTPOJUTBI W HEANEKTPONUTh. KaTuoHbl, aHuWOHBL. MexaHusm
JMCCOLMAlMM BEIIECTB C pa3IMYHbIMM BHUAAMU XUMHUYecKoM cBs3u. CreneHb auccouuanuu. CuiibHBIE M clla0ble
ANEeKTpoNUThl. Peakiuu noOHHOrOo oOMeHa. YCIOBHS MPOTEKaHUsS peakluuid MOHHOrO oOMEHa, MOJHbIE M COKpaIIEHHbIE
HWOHHBIE ypaBHEHUS peakiuidi. CBOWCTBa KHCIIOT, OCHOBAaHHUW M COJIEH B CBETE MPEICTABICHUN 00 3JIEKTPOJMTUYECKOU

AUCCOoalu. KauecTBeHHbIC pP€aKknun Ha HOHBI. IlonsaTue o TruapoJms3c coJieit

1.7

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAUNIMYECKUX PEIIETOK HEOPraHMYeCKHUX BEIIECTB —
METaJJIOB W HeMeTayioB (rpadura M aiMasa), CIOXKHBIX BEUIECTB (XJIOpHAa HATpHs); HCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKON peakluu OT BO3JACUCTBUS Pa3TUYHBIX (AaKTOPOB; UCCIEAOBAHUE SIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, MpoIlecca JUCCOLMALMK KHUCIOT, IIenodyed u colied (BO3MOXKHO HCIIOJNb30BaHHE BHAEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, WLIIOCTPUPYIOLIIUX MPU3HAKA MPOTEKaHUs peakiuil MOHHOro obMeHa (0Opa3oBaHME OCaJKa,

BBIJICJIICHHUEC Ta3a, 06pa30BaHHe BOI[BI); OIIBITOB, WJUIFOCTPUPYIOLIUX MPUMCPBI OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX




peakuuii (ropeHue, peakiuu pas3JIoKEHUs, COCTUHEHHUS), PACIO3HABAHHUE HEOPraHMYECKUX BEIIECTB C TOMOIIBIO

Ka4C€CTBCHHBbIX peaKuHﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a4a4

Hemerannsl u nx COCIMHCHU A

2.1

OO0mas xapakTepucTuka rajsoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTENeHM OKucieHus. CTpoeHue u
(u3UYecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpe xyiopa (B3auMOJCUCTBUE C
MeTajjlaMi, HEMeTajlaMH, wiesodyaMu). XiopoBojopon. CossiHas KUCIIOTa, XWMHYECKHE CBOICTBa, NOJy4YEHHE,
npuMeHeHue. JlelicTBue Xjiopa U XJOpPOBOJOpPOJAa Ha OpraHU3M uejoBeka. BakHelmine XJIOpuibl U UX HaXO0XICHHUE B

IPHUPOIE

2.2

O6mras xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHHUSI.
CrpoeHue U pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIJIOTPOMHbBIE MOAU(PHUKAIIMN KUCIOPOAa U
cepbl. XUMHYECKHE CBOMCTBA cepbl. CepoBOAOPOI, CTpOCHHE, (DPU3UUECKHUE U XUMUYECKHEe cBOMCTBA. OKCHUIBI CepPhI KaK
MIPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIIOoTa, pU3nUecKue U XuMUYeckre cBoicTBa (00IMe KaK MpeaCcTaBUTENs
KJlacca KHUCJIOT U crenuduyeckue). XuMHUUECKUE Peakiuy, JIEKalde B OCHOBE MPOMBIIIJICHHOTO CHoco0a MOJyd4eHHs
cepHoit kuciotel. [Ipumenenue. Conu cepHOM KUCIIOTHI, KaYeCTBEHHAs peaklus Ha cynb(ar-uoH. Haxoxxnenue cepol u eé
coelMHEHUN B mpupoje. XUMHUYECKOE 3arps3HEHUE OKpYXKaIoLIeH cpelbl COCAMHEHUSMU cepbl (KHCIOTHBIE I0KIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MpeI0TBPAaILeHuUs

2.3

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepPHbIE CTEIEHH OKHCICHUS.
A30T, pacnpocTpaHeHue B Mpupoje, GU3NYecKue U XUMHUEcKrue cBoiicTBa. KpyroBopor a3zora B mpupojie. AMMHAK, €ro
¢busznueckue W XUMHUYECKHE CBOWMCTBA, MoJiydeHUE U mnpumeHeHHe. Coiau aMMOHUS, MX (U3MUYECKUE U XUMUYECKUE

CBOﬁCTBa, IMPUMCHCHUC. KauecTtBennas pCaKkiugd Ha WOHBI AMMOHUA. AsoTtHas KHUCJIOTA, eé MOJIy4YCHHC, (I)I/IBI/ILIGCKI/IC u




XHUMUYECKHE CBOWCTBa (00mIME KaK NpeACTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Vcrmonp3oBaHHe HUTPATOB U
CoJIell aMMOHHUS B Ka4e€CTBE MUHEPAJIbHBIX ya00peHuil. XUMHUUECKOe 3arps3HEHNE OKPYKaloIlel Cpesibl COEeAUHEHUIMU

a30Ta (KMCIOTHBIE JI0%K]U, 3arps3HEHNE BO3/IyXa, T0UYBBI U BOJIOEMOB)
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®dochop, amnorpornHsie Momudpukanuu (ocdopa, ¢uznueckne u xumudeckue cpoiictBa. Oxcun dochopa(V) u
dbochopHass kucnora, (U3MYECKHE M XUMHUUYECKHE CBOWCTBa, mojiydeHue. lcmonb3oBanue ¢ochaToB B KauecTBe

MUHEpaJIbHBIX y100pEeHU

2.5

O6mras xapakTtepuctuka 31eMeHTOB [VA-Tpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHHSI.
VYrnepon, amioTponHbele MoAU(UKALNK, pacipOCTpaHEHHE B pUpoe, pusnueckue u XuMHUYECKre CBOMCTBa. AcopOLusi.
KpyrosopoTt yriepoaa B nmpupone. Okcuabl yriaepoja, ux (Gusnueckue U XUMUYECKHE CBOMCTBA, JEHCTBHE Ha >KHUBbIE
OpraHu3Mbl, MOJY4Y€HHE M MPUMEHEHHE. DKOJIOTMYEeCKHe MpoOsieMbl, cBs3aHHbIe ¢ okcuaom yriepona(IV); rumoresa
rJ100aTFHOTO MOTEIJICHUS KJIMMaTa; NapHUKOBBIN 3((deKT. YronbHas KUCI0Ta U €€ COMU, UX (PU3NYecKue U XUMHYECKHe
CBOICTBa, MoJydyeHHe U npuMeHeHue. KauecTBeHHas peakiusi Ha kapOoHaT-uOHBI. Vcrosib3oBaHne KapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SMCTBE

2.6

HepBOHa‘IaJIBHBIC MOHATHSI 00 OpraHn4eCKuX BC€HICCTBAaX KaK O COCAMHCHUAX Yriiepoaa (MCTaH, 9TaH, 3THJICH, allCTUJICH,
OTAaHOJI, TJIMLOCPHH, YKCYCHas KI/ICJ'IOTa). HMx coctaB W XHMHYECKOE CTPOCHHUC. IlonsaTre 0 OHOJIOTMYECKH BaXKHBIX
BCIICCTBAX: XHpPaAX, 6CJ'IKaX, Yri€eBoJax — W HUX POJH B KHU3HH 4YCJIIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX H

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢gusnueckue u XUMHUYECKUE CBOMCTBA, MOJydeHHe U MpuMeHeHue. CoequHeHHUs KPEeMHHsI B IMPHPOJIE.
O6mue mpencrasieHus o6 okcuae kpemHusA(IV) um kpemHueBoil kuciore. CHIMKAThl, MX HCIOJIb30BaHUE B OBITY,

MCOUIIUHE, MPOMBINIJIICHHOCTH. Baxneiimue CTPOUTCIIBHBIC MAaTCpHAJIbl: KEpaMHKa, CTCKJIO, LICMCHT, 6CTOH,




xene300eToH. [IpoGieMbr 6€30MaCHOTO MCIIOIF30BAHUS CTPOUTEIBHBIX MATEPHAIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMUYECKUH SKCIEPUMEHT: M3y4eHHE OOpa3ll0B HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOM KHCJIOTHI; IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHUI-UOHBI H HAOIIOJJCHUE MTPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXKaromue Gpusnyeckue
1 XMMHUYECKUE CBOMCTBA raJIOTE€HOB M MX COEAMHEHUN (BO3MOYKHO MCIIOJIb30BAaHME BHUJEOMATEPHATIOB); 03HAKOMJIEHHUE C
o0Opasmamu XJIOpUA0B (TaJoreHUI0B); 03HAKOMIIEHHE ¢ 00pa3liaMu Cephl U €€ COeTUHEHUSIMH (BO3MOKHO HUCIIOJIh30BAHHE
BHJIeOMaTEpHUANIOB); HAaOIOeHIE TIpoliecca OOYIIIMBaHMS caxapa MoJ| AeWCTBUEM KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI;
M3y4YeHNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEICHNE KaUeCTBEHHON PeaKIK Ha Cylb(aT-uoH U
HaOo/IeHNe MpU3HaKa e€ MPOTEeKaHMsl; O3HAKOMJIEHHE ¢ (U3NYECKMMH CBOWCTBaMU a30Ta, Gochopa U uX COeAMHEHUN
(BO3MOXHO HCITOJIb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMu a30THBIX U (PochHOpHBIX yA0OpEeHHIt; TOTyIeHHE, COONpaHne,
pacro3HaBaHUe U M3Y4YeHHE CBOMCTB aMMHUaKa; MPOBEJCHNE KaUeCTBEHHBIX PEeaKInil Ha HOH aMMOHUS U (docdaT-uoH U
W3Yy4YeHHE MPU3HAKOB MX NPOTEKaHWs, B3aHMMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbI0 (BO3MOKHO
WCIOJIb30BAHME BUJEOMATEPHANIOB); WM3YYEHHE MOJeNiell KpUCTAJUIMYeCKUX pemeEToK anMmasa, rpadurta, QynnepeHa;
03HAKOMJIEHHE C TIPOLECCOM aCOPOIUN PACTBOPEHHBIX BEUIECTB aKTUBHUPOBAHHBIM YITIEM M YCTPOWCTBOM NMPOTHBOrasa;
MoJiyueHue, cobupanue, paclio3HaBaHHE U U3YUYEHUE CBOMCTB YIJIEKUCIIOTO rasa; MpoBeIeHNE KaueCTBEHHBIX PeaKkIuil Ha
KapOOHaT- M CHJIMKAT-UOHBl M U3YyYEHUE NPU3HAKOB HUX MPOTEKaHMs; O3HAKOMIIEHHE C MPOAYKIUEH CHIMKAaTHON

IIPOMBIINIJIICHHOCTH; pEIICHNUE SKCIICPUMCEHTAJIBHBIX 3aJia4d I10 TEMEC «BaxHelIe HeMeTaJlIbl i UX COCAUHCHMUA

MerTanisl U UX COSIUHEHUS

3.1

O6ma51 XapPaKTCPUCTHUKA XUMHYCCKHUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHHWH HUX IIOJIO’KCHHUS B HepHOI[quCKOﬁ CHUCTEMC
XMUMHNYCCKHUX OJICMCHTOB I[I/I MenjgeneeBa u CTpOCHHA AaTOMOB. CTpOCHI/Ie MeTaJlJIoB. MeTannuueckas CBs3b U

MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA peméTKa. BHCKTpOXI/IMI/IquKI/Iﬁ pAx HaHpﬂ)KeHI/Iﬁ MCTAJIJIOB




3.2

dusnyeckue W XMMHUYECKHE CBOMCTBa MeTamioB. OOmme crnocoObl monydeHusi metawioB. [loHsthe o Koppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CruiaBel (CTanb, YyryH, JIOPATIOMHHHNA, OpoH3a) M HX

MIPUMEHEHHE B OBITY U IPOMBIILIJIEHHOCTH

3.3

[[lenounble MeTaiuibl: TIoJI0keHUE B [leproanueckolt cucreme xumudeckux sneMmeHToB [[.M. MeHneneeBa; cTpoeHue ux
aTOMOB; HaXOXJeHHe B mpupoje. Puznueckre W XUMHUYECKHE CBOWCTBa (Ha mpuMepe Hatpus M Kamus). OKcUIbl U

TUAPOKCHUBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIJIOB U UX COC}II/IHCHI/Iﬁ

3.4

[[lennouyHO3eMeENBHBIE METAJUIBI MATHUIM W KaJbIWWA: T0JIOkeHHE B [leproanueckoit cucteme XuMH4ueckux anementoB J1.1.
MenneneeBa; CTpOCHHE UX aTOMOB; HaXOXJeHHE B mpupoe. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHus M KaJbIIMs.

Baxneitmme coequueHns Kaabius (OKCHI, THAPOKCH, cOJn). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AmomuHMii: Tionoxkenue B Ilepuomgnueckoid cucteme xumuyeckux sseMeHToB J[.M. MennaeneeBa; crpoeHue aroma;
HaxoXkJaeHue B mpupoje. Ou3nyecKkue U XUMUYECKHE CBOMCTBA amtOMUHUSA. AM(OTEpHbIE CBOWCTBA OKCHJIA M THIAPOKCHIA

AJTFOMHWHUA

3.6

Kenezo: monoxenue B Ilepuommueckoit cucreme xumuyeckux s3yemeHToB .M. MenaeneeBa; cTpoeHue aroma;
HaxoXJieHue B mnpupoje. Pu3nMvecKue W XUMHYECKHE CBOMCTBa jkene3a. Okcuupl, TuApokcubl U coiu xenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJTyYCHHE

3.7

XUMHYECKUM OKCIICPUMCHT:. O3HAKOMJICHUC C 06p33L[aMI/I MCTAJJIOB U CIIJIaBOB, UX (1)I/ISI/I‘I€CKI/IMI/I CBOIZCTBEIMPI; HU3YUYCHUC
PE3yJIbTATOB KOPpPO3UHU MCETAIIOB (BO3MO)KHO HCIIOJIB30BaHHUC BI/I,Z[COMaTepI/IaJIOB), 0coOeHHOCTEN BSaHMOI[efICTBI/IH
OKCHAAa KaJlbllUd W HATpUAg C BO,I[OI71 (BO3MO)KHO HCIIOJIBb30BaHHUC BI/I,Z[GOMaTepI/IaJ'IOB); HCCIICOOBAHUC CBOMCTB KECTKOM
BOJBI; IMpoHeccca ropCHus XKejac3a B KUCIOPOJALC (BOSMO)KHO HCIIOJIB30BaHHC BI/I,I[GOMaTCpI/IaJ'IOB); IIPU3HAKOB ITPOTCKAHUS

KaueCTBEHHBIX peaklMii Ha MOHBI (MarHus, Kanblus, anmoMuaus, nuHka, xeneza(ll) u xeneza(Ill), menu(Il); nabmoaenue




U OIKCAaHUE I[POLECCOB OKPALIMBAaHUS IJIAMEHHM HOHAMM HATpus, Kajlusig M Kajblus (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpHAIIOB); HCCIENOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHAA ATIOMUHHUS WM THIPOKCHIA LWHKA; pEIICHUE

OKCIICPUMCHTAJIBHBIX 3aJ]a4 110 TECME «Baxxnaenmue MeTaJUTBI U UX COCIUHCHU A

4 XHUMHS ¥ OKpYKarolas cpena
HoBeie martepuansl u TexHonorud. BemiecTBa M marepuanbl B MOBCEAHEBHOW >KU3HM YEJIOBEKA. XUMHUS U 3JI0POBbBE.
4.1 be3onacHoe ucnosnab30BaHUE BEIIECTB M XMMHMUECKUX peakuuil B ObITy. IlepBas momomip Mpu XMMHUYECKHX OKOTax W
OTpaBJICHUSIX
OCHOBBI PKOJIOTMYECKON IPAMOTHOCTH. XUMHUYECKOe 3arpsisHeHue okpyxaromen cpensl 1IJIK. Pons xumuum B pemenun
4.2 sKoJIoruueckux mpobieM. IIpupoaHble HCTOYHUKU YTIE€BOAOPOJOB (Yrojb, MPUPOJHBIN Ta3, HE(PTH), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH
4.3 XHUMHUYECKUH AKCIIEPUMEHT: N3y4eHHEe 00pa3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MAaTEPHAIBI)




MMPOBEPSAEMBIE HA OI'D IO XUMUWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJILHON MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSI

Kon
NMpoBePsSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHHUSI K NMPEAMETHBIM Pe3yJibTaTaM 06a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[IpencraBnenmue:

1.1

0 TMO3HABAEMOCTH SIBJICHUI MPHUPOJbI, IOHUMaHUE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHYECKOW HAyKU Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeld KYIbTYpbl M MPAKTHUYECKON JesTeNbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.I€CTB3; IOHUMaHHUEC MECTAa XUMHH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAaY4YHBIX METOJaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U TCOPETHUYCCKUX MCETOJAaX HMCCIICAOBAHUSA
BCIICCTB U U3YYCHUA XUMHUYCCKUX peaKunﬁ; YMCHHUE HUCIIOJIB30BATh MOACIINU JIA 00BICHEHHS CTPOCHHUA aTOMOB

1 MOJICKYJI

1.3

0 cdepax MnpodeccUOHANBHON MAEATEIbHOCTH, CBS3aHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTHUSAMH,
OCHOBAaHHBIMH Ha JOCTH)KEHUAX XUMHUYECKON HayKH, YTO MO3BOJIUT 00YYaIOIIUMCS pacCMaTpUBATh XUMHUIO KakK
chepy cBoeit Oynymieil npodeccHOHaIbHOW AEATEIbHOCTH M ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHUU Kak

MpOQHUILHOTO MPEeAMETa MPH Mepexo/ie Ha YPOBEHb CPEAHEr0 0011ero o0pa3oBaHus

Bnagenue cuctemMoil XUMHYECKHX 3HAaHUH W YMCHHEC IPHUMCHATH CUCTEMY XHMUYCCKHUX 3HaHI/II7I, KOTOpasa

BKJIKOYAcCT:

2.1

BaXHEHIINE XUMHYECKHUE MOHITHSA: XUMHYSCKUN 9JICMCHT, aTOM, MOJICKYJIA, BCIICCTBO, ITPOCTOC MU CJIIOKHOC




BELIECTBO, OJIHOPOJIHASI U HEOJHOPOJHAs CMECh, OTHOCUTENIbHBIE aTOMHAsl U MOJIEKYJISIPHAsI MacChl, KOJMYECTBO
BELIECTBA, MOJIb, MOJISIPHASL Macca, MOJISIPHBI 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb (CpPEeIHss), XUMUYECKast
peakiys, peakui COSTUHEHMSI, PEaKIIUU PA3JIOKEHHSI, PEaKIIMU 3aMEeIICHUs, peaklui 00OMeHa, TerioBoi ekt
peaxiuu, 3K30- U SHAOTEPMHUUECKUE PEaKIUH, PACTBOP, MACCOBAsl JI0JIS1 XUMUYECKOTO AJIEMEHTA B COEAMHEHUH,
MaccoBas JI0Jsl U MPOLIEHTHAs KOHILIEHTPAIMs BELECTBa B pacTBOpE, SIAPO aTOMa, 3JIEKTPOHHBIA CJIOM aroma,
aTOMHas Op6I/ITaJ'II), paanyc aToMa, BAJICHTHOCTD, CTCIICHb OKMHCIJICHU A, XUMHUYCCKast CBs3b,
ANIEKTPOOTPHUIIATEIILHOCTD, TIOJIIPHAs U HETOJIApHAsT KOBAICHTHAsI CBSI3b, MOHHASI CBSI3b, METAJUTMUECKAS CBSI3b,
Kpuctajuimyeckas peméTKa (aTOMHaﬂ, HOHHAaA, METaJIJINYECKasl, MOJ'IeKy.]'IHpHaH), HOH, KaTUOH, aHUOH, 3JICKTPOJIUT
U HEDJIEKTPOJIUT, DJIEKTPOJIMTHYECKash JUCCOLMAIMs, pEeakIu HOHHOrO OOMEeHa, OKHCIIUTENbHO-
BOCCTAHOBHTEJbHBIE PEAKIMH, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIIEHUE, AJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTUMbIe peakiH, CKOPOCTh XUMUYECKON peaklnu, KaTalu3aTop,

ITJIK, koppo3usi METAJIJIOB, CILIABbI

OCHOBOITOJIAralolfe 3aKOHbl XMMHUH: 3aKOH COXpaHEHHUsl Macchl, nepuoauudeckuid 3akon /.M. Menneneena,

22 3aKOH IIOCTOAHCTBA COCTaBa, 3aKOH ABoraz[po
2.3 TCOPHUH XUMHHU:. AaTOMHO-MOJICKYJIApHAA TCOPUA, TCOPHUAL BHCKTpOHHTquCKOﬁ Jucconnanumn
3 BJ'IaI[eHI/Ie OCHOBaMHM XMMHUUYECKOM I'PaMOTHOCTH, BKHIOanOIHeﬁl
YMCHHC MMPAaBHUIIbHO HUCIIOJIb30BATh U3YYCHHBIC BCIICCTBA U MATCPHUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC y,HO6peHI/IH,
31 MCTAJUIbI U CILJIaBbI, ITPOAYKThBL nepepa60TKH MMPpUPOAHBIX HCTOUYHUKOB YTIJICBOAOPOI0OB (yTJ'IfI, MMpUPOAHOI'O Irasa,

He(bTI/I) B 6bITy, CCJIIbCKOM XO3$II>1CTB€, Ha ITPOU3BOACTBC U IOHMMAHUC 3HAYCHUA JKUPOB, 66J'IKOB, YIJjieBOAOB I

OopraHn3Ma 4YeCJIOBCKA; YMCHHUC IMNPOTHO3HUPOBATH BJIMUAHUC BCHICCTB W XUMHUUYCCKUX IPOLCCCOB Ha OPraHU3M




YeJI0BEKa M OKPYKAIOIIYIO IPUPOIAHYIO CpeLy

3.2 YMEHUE HHTETPUPOBATH XUMUYECKHUE 3HAHHSI CO 3HAHUSAMHU JIPYTUX y4EOHBIX MPEIMETOB
33 HAJIMYHE OTBITa PabOTHI C PA3IMYHBIMHA NCTOYHUKAMU MHPOPMALIUHU 110 XUMUH (HAy4IHAsl U HAYYHO -TIOIYJIsIpHAs
' JUTEparypa, cIOBapH, CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
34 YMEHHE 00BEKTUBHO OIEHHBATh HH()OPMAIIMIO O BEIIECTBAX, X MPEBPAIICHUAX U MPAKTUIECKOM MPUMEHEHUN
' 1 yMEHHUE UCIOJIb30BaTh €€ JUIsl pelIeHHs yueOHO-1T03HaBaTEIbHbIX 3a/1a4
Brnanenne ocHOBaMH TOHSATHIHOTO ammapata W CHMBOJIMYECKOTO SI3bIKa XUMHH JUISI COCTaBIICHHS (HopMyI
4 HEOPraHMYECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX PeaKlMii; ocHOBaMU xumudeckoil HomeHkinatypsl (IUPAC
Y TPUBHAJILHOI)
YMeHue o0bSICHATH CBSA3b MOJIOKEHUs 3leMeHTa B [lepuoanueckoil cuctemMe ¢ YMCIOBBIMU XapaKTePUCTHUKAMU
5 CTPOCHHS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, oOIee YUCIo AIEKTPOHOB), pacipeieIcHueM
AIIEKTPOHOB I10 YHEPTETUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOJIOB, KAUS U KaJIbLIHS
[IpencraBienre 0 MNEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB XHMMHUYECKHX DJJIEMEHTOB (paguyc aroma,
6 ANIEKTPOOTPHUIATENILHOCTD), MPOCTHIX U CIIOKHBIX BEUIECTB OT TMOJIOKEHUs 3eMeHToB B [lepuomuueckoit
cucTteMme (B MajblX NEPHOIaxX U TJIABHBIX MOJATPYIINAx) U AJIEKTPOHHOTO CTPOSHHS aTomMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMHYECKUE DJIEMEHTBI
1.2 HEOpraHNYecKHe BElIeCTBa
7.3 XMMHUYECKHE PEAKIINU




YMeHue onpenenarh:

8.1 BAJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOU CBSI3U M THUIT KPUCTATMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PaCTBOpPaX BEHIECTB (KHCIOT, OCHOBAHHUI)
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEITH
9 YMeHue XapakTepru3oBaTh (PU3MIecKue U XUMHIECKUE CBOMCTBA:
01 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aiMa3, KpeMHHM, a30T, Gochop, cepa, Xiop, HATPHIA,
' KaJIWiA, MarHui, KaJIbIIui, aTFOMAHAN, KEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIC HX BOJHBIX PACTBOPOB (BOJIa, aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPO/I, OKCHIBI
9.9 u rupokcu sl MetamwioB [-IIA rpymnm, amromunus, meau (II), muaka, sxenesa (II u I1I), okcuast yrinepona (I u
' IV), xpemuusa (IV), azora u docdopa (IIl u V), ceper (IV u VI), ceprucras, cepHas, a3oTHCTas, a30THasd,
dbocdopHas, yrojibHas, KpDeMHHEBASI KHCJIOTA U MX COJIH )
MIPOTHO3UPOBATh U XapaKTepHU30BaThb CBOMCTBAa BEIIECTB B 3aBUCUMOCTHM OT HX COCTaBa M CTPOCHUS,
9.3 MIPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKHUX MPEBPAIlICHUN B
Pa3IUYHbIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHBIEC U HOHHBIC YPaBHEHUS PEaKIIMii, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHMA
10.3 WUTIOCTPUPYIOMINX XUMHUUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPTaHUYECKHUX BEIIECTB




10.4

MOATBCPKAAOIMUX 'CHECTUYCCKYIO B3aUMOCBA3b MCKAY HUMHU

11 YMeHUe BBIUUCIATD (IPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYIO MOJIEKYIISIPHYIO W MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO0 XMMHUYECKOTO JJIEMEHTa B
' COCIIMHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00hEeM Tra3oB
114 10 ypaBHEHUSAM XHUMHYCCKHX PEAKIIMH W HaXOJWTh KOJHMYECTBO BEIIECTBA, 0OBEM W MacCy pearcHTOB WU
' MIPOJTyKTOB PEaKITUN
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJJaMH HAY4YHOTO MO3HaHus (HalOnrofeHue, M3MepeHue, SKCIEPUMEHT, MOJEIUpPOBAaHUE) MPHU
12.1 WM3y4YEHUN BEIIECTB M XMMHUYECKHX SBJICHUW;, yMEHHE CPOpMyIHpOBaThH MPOOIEMYy M MPEUIOKUTH MyTH €&
pelieHus
12.2 0e30macHOi pabOThl ¢ XUMUYECKUMH BEIIIECTBAMH, XUMHUUECKOU MOCYI0N U JIa0OPATOPHBIM 000PYI0BAHHEM
npaBuiiaMu 0€30MacHOro OOpalleHHs] ¢ BEIIeCTBAMHU, UCIOJIb3yEeMbIMH B MOBCEAHEBHOW KU3HU, MpPaBUIAMHU
o MOBEACHUS B LESIX cOEpexeHHs 310POBbs M OKpY’KaIoIIel MPUPOAHON Cpelibl; HIOHUMaHKe Bpeaa (OMacHOCTH)
' BO3JICHCTBUSL HA KUBBIE OPTaHU3MBI OTPECIEHHBIX BEIIECTB, CIOCOO0OB YMEHBIIECHUSI U MPEIOTBPAIICHUS MX
BpPEIHOTO BO3JICHCTBUS
13 Hanuuue npakTHuecKux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CICIYIOIUX XUMUYECKIX IKCIIEPUMEHTOB:
13.1 W3y4YeHHE U ONHCaHHe (PU3MYECKUX CBOWMCTB BEIIECTB; O3HAKOMIJICHHE C (UBNYECKUMU U XUMUYECKHUMHU




SABJICHHUAMMU,; OIIBITHI, WJIJIFOCTPUPYIOMIUC IMTPHU3HAKW IIPOTCKAHUA XUMHUUYCCKUX peaKuHﬁ

13.2 U3Yy4EHHE CIIOCOOOB pa3esieHusl cMece
13.3 MOJIyYE€HUE KHUCIOPOAA U M3YyYEHHE €r0 CBOMCTB; MOJIyY€HUE BOJOPOJAa U U3YUYEHHUE €r0 CBOWCTB; MOJYYEHHE
' YTJIEKUCIIOTO ra3a U U3y4eHHe ero CBOMCTB; MOJydyeHNe aMMHaKa U U3y4eHHe ero CBONCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB € ONPEACIEHHOW MaCCOBOM JIOJIEH PAaCTBOPEHHOTO BEIIECTBA
135 MIPUMEHEHNE WHIUKATOPOB (JakMyca, MeTHWIOpamka u (peHondTarenHa) s OnpeaesieHus XapakTepa cpeibl B
' pacTBOpax KUCJIOT M IIEJI0YEN
WCCJIEIOBAHUE U OMHUCAaHHE CBOWCTB HEOPraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB; M3Y4YE€HHE B3aUMOJCUCTBUS
136 KHCJIOT C MeTaJUlaMH, OKCHJaMH METaJUIOB, PAacTBOPUMBIMHU U HEPACTBOPHUMBIMH OCHOBAHHUSIMH, COJISIMH;
' MOJIyueHHUE HEepPAaCTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOTO MeTaljla JpPYrMM W3 pacTBOpa COJIM;
uccienoBaHue aM(pOTEPHBIX CBONCTB THIPOKCUIIOB aTIOMUHUS U IIMHKA
pelleHne HKCHEpPUMEHTaJIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIacChl HEOPraHMYECKUX COEAMHEHUI»;
13.7 «DQNeKTpoIuTHYECKas quccolnanusy; «BaxHelne HeMeTauibl U UX COeAUHEeHUs»; «BaxHeilne MeTamisl 1
WX COCAMHEHUSD)
XUMHUYECKHUE OKCIEPUMEHTHI, WJUTIOCTPUPYIOUIUE TMPU3HAKK MPOTEKAHUS peakuuid HOHHOTO OOMEHa;
138 KaueCTBEHHbIC PEaKUMHU Ha MPUCYTCTBYIOIIME B BOJHBIX PAacTBOPAX HOHBI: XJIOPHIA-, OpOMUI-, HOAUMI-,
' cynbdar-, docdar-, kapOoHAT-, CHIMKAT-AaHUOHBI, THIPOKCH/I-UOHBI, KATUOHBl AMMOHHUS, MarHusi, KalbLUs,
ATFOMUHHS, XKene3a (2+) u xkenesa (3+), meau (2+), ITUHKA
14 YmMenue:
14.1 MIPEJICTaBIATh Pe3yNbTaThl SKCIIEPUMEHTa B ()OpMe BBIBOJOB, JOKA3aTeNbCTB, TpaUKOB M TAOIUI] U BBISBISATH




OMITMPUYICCKHUEC 3aKOHOMECPHOCTHU

14.2

YCTaHaBJIMBATb CBA3HM MCXKIY PCAJIbHO Ha6JHOI[aeMI)IMI/I XUMHUYCCKMMU ABJICHUAMHU MW IIPOLCCCaAMU,

MPOUCXOIIIMMHU B MaKpO- U MEKPOMHPE, OOBSICHATH TPUIMHBI MHOTO0OPa3Hsl BEIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OCHOBHOM
IroCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE JIeMEHTHI. CHMBOJIbI XUMUYECKHUX AJIEMEHTOB. [IpoCThIe U CII0OKHBIE BEIIECTBA.

1.3 Xumudaeckas hopmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTeTICHb OKHCIICHUS

14 3aKOH MOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCUTENbHAs MOJIEKYIsipHas macca. MaccoBast
' JIOJISI XUMHUYECKOTO 3JIEMEHTA B COCIMHEHNH

15 KomnuectBo BemectBa. Moabs. Mousipaas macca. MossipHbiii 00bEM Ta30B. B3aMOCBS3b KOJIMYECTBA, MAcChl M YHCIIA
' CTPYKTYPHBIX €IMHUII BEIIECTBA

16 ®u3nyeckue M XUMHUYECKHE ABJICHUA. XUMHUUYECKas peakuus W €€ NPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
' XUMHUYECKUE YPABHECHUS
2 [Tepuoanueckuii 3akoH u Ilepuoandeckas cucrema xumudeckux neMentToB [[.1. Menneneea. CtpoeHne aTOMOB

21 [lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuyeckux siaeMeHToB JI.M. MenneneeBa. Ilepuoasl U rpynmsl.
' ®u3nuecKuil CMBICI NOPSIKOBOTO HOMEpPAa, HOMEPOB MEPUO/IA U IPYIIIBI 3JIEMEHTA

25 Ctpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTombl. DnekTpoHbl. CTpOEHHE IEKTPOHHBIX 000JI0YeK aTOMOB mepBbIx 20

XUMHUYECKUX A1eMeHTOB llepuoanueckoii cucremsl .M. Menneneesa




3aKOHOMEPHOCTH B W3MEHEHUHU CBOWCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaius, KaJlblMs (paguyca

2.3 aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH, METAIUTMYECKUX M HEMETAUIMYECKUX CBOWCTB) M UX COCAMHEHHN B COOTBETCTBUM C
MOJIOXKEHUEM AJ1eMeHTOB B [leproanueckoit cucreme u CTPOCHUEM UX aTOMOB
3 CrpoeHue BemecTBa
31 Xumudeckasi cBs3b. KoBaneHTHast (MOJsipHAs M HETOJSPHAs) CBSA3b. DJIEKTPOOTPHUIATEIBHOCTh XUMUYECKUX DJIEMEHTOB.
' HNonnas cBsa3b. MeTtamnyeckast CBS3b
35 Tumbl KpUCTANIMYECKUX PEMmETOK (aToOMHas, WOHHAs, METaJUTMYecKas), 3aBUCHUMOCTh CBOWCTB BeIIECTBa OT THIA
' KPUCTAJUTMYECKOMN PEeIIETKHN U BU/Ia XUMUYECKOH CBSI3H
4 Baxneiimme npeacTaBuTen HEOPraHUIECKUX BeniecTB. HeMmerauipl u ux coequHeHus. MeTauTbl B UX COCTUHECHUS
Knaccudukanuss u HOMEHKJIATypa HEOPraHWYEeCKHX COEIUHEHHI: OKCHIOB (cosieoOpa3yroline: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbIe) 1 HecoIe0Opasyrolre; OCHOBaHUM (IIEI0YM U HEPACTBOPUMBIE OCHOBAHUSA); KUCIOT (KHCIOPOICOACPIKAIIIE
1 OECKUCTIOPOIHBIC, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJICH (CPETHUX M KUCTIBIX)
43 Ou3nyeckue M XUMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB-HEMETAJUIOB: BOJOPOJA, XJIOpa, KHUCIOpPOJa, CEpbl, a3o0Ta,
' dbocdopa, yriaepoaa, KpeMHHS
43 OuznyecKkue U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPUS, KaJIHsl, MATHUS U KaJIbLIKS, aTIOMUHUS,
' xKenesza. DIeKTPOXUMHUYECKUNA sl HAIPSHKEHUH METalIOB
4.4 du3nyecKue U XUMHUYECKHUE CBOMCTBA BOJIOPOAHBIX COSTUHEHHI HEMETAIIOB: XJIOPOBOI0OPO/Ia, CEPOBOIOPOIa, AMMHUAKA
45 duznyeckue U XMMUYECKHE CBOMCTBA OKcu0B HeMeTawoB: cepol (IV, VI), azota(Il, IV, V), docdopa(lll, V), yraepona(ll,
' IV), kpemuusa(I1V). IlonydyeHrne okCHI0B HEMETAIIOB
4.6 Xummueckre cBoiictBa okcuoB: MetaioB [A-IIIA rpymm, nuaka, meau(Il) u sxeneza(Il, III). [TomyyeHne OKCHIOB METAIOB




XVMHUYECKUE CBOMCTBA OCHOBAHWUU W aM(OTEPHBIX THAPOKCUIOB (HA TIPUMEpE TUIAPOKCUIOB ATIOMUHUS, JKeJe3a, IIHHKA).

1 [lonyuenue ocHOBaHUI U aMPOTEPHBIX TUAPOKCHIOB
OO0mue XMMHYECKHe CBOMCTBA KHCIIOT: XJIOPOBOJIOPOJHOM, CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOM, (PochopHOH,
4.8 KpEeMHUEBOH, yroyibHOM. OcoOble XMMHYECKHE CBOMCTBa KOHUEHTPUPOBAHHON cepHOW M a30THOW kuciot. [lomydenue
KHCIIOT
4.9 OO6mue XuMHUIeCKHe CBOMCTBA cpenHux coJie. [lomydenne conei
4.10 [Tonydyenue, cobupanue, pacrio3HaBaHWE BOJIOPOa, KUCIOPOIa, aMMHAKA, YTJIEKUCIIOTO ra3a B JJabopaTopuu
4.11 [Tonyuenue amMmmuaka, CEpHOM M a30THOM KHUCIIOT B IPOMBILIIEHHOCTH. O01111e crocoObl OTyYeHHs] METAJIIOB
4.12 ['enetnueckas cBs3b MEXIY KJIacCaMU HEOPraHUYECKUX COEAMHEHUN
5 XHUMHUYECKUE PEAKITUN
£ 1 Knaccudukanuss XMMUYECKHMX peakUHMi MO pa3iUuyHbIM IpU3HAKaM: MO0 YHCIy M COCTaBy YYacTBYIOIIUX B peaklUU
' BEIECTB, 110 TEIIOBOMY 3(PPeKTy, 10 U3MEHEHUIO CTENEHEeH OKUCICHUSI XUMUYECKIX JIEMEHTOB
5 TeroBoil 3(pdeKkT XUMHYECKONW peakluuu, TEePMOXHUMHYECKHE YypaBHEHUS. ODK30- U OSHAOTEPMHUYECKUE PEaKIUU.
' Tepmoxumuueckue ypaBHEHUS
. OKHUCIUTENEHOBOCCTAHOBUTENbHBIE peakunu. OKUCIUTENU U BoccTaHOBUTENHU. [Iporiecchl OKUCIeHHsSI 1 BOCCTAHOBJICHHUS.
' DNEKTPOHHBIN 0aNaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON PeaKINK
£ 4 Teopust snexTpoauTHUECKOil muccouuanuu. KaThoHbl, aHHMOHBL. DJEKTPOIUTHI U HEAEKTPOJIUThl. CHIIbHBIE U Cialble
' aneKkTpoauThl. CTeeHb JUCCOLUAIUU
5.5 Peakiiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKaHUsI peakiii HOHHOro 0OMeHa, MOJIHbIE U COKpAIEHHbIE HOHHBIE YPAaBHEHUS




peakuui

6 XuUMHS ¥ OKpYy>Karolias cpeia
61 BemecTBa u MaTepuanbl B IOBCEHEBHOM JKU3HU YeJIOBEKa. be3omacHoe MCIoIhb30BaHUE BEIIECTB U XUMUYECKHX PEaKIUn
' B aboparopuu u ObITY. [lepBasi MOMOITL PU XUMHYECKUX 0KOTaX U OTPABJICHHSIX
XUMHYECKOE 3arpsi3HECHUE OKPYKAOMIEH cpeibl (KUCIOTHBIC JOXIH, 3arPS3HCHIE TIOYBBI, BO3yXa U BOJAOEMOB), CIIOCOOBI
6.2 ero npegotBpaienus [IpenenpHas gomyctumas koHuentpaius Bemects ([11K). Pons xumMun B permeHuu 3KOJIOTHIECKUX
npo6sieM. Y cuineHue mapHUKoBoro 3G deKTa, pa3pymeHne 030HOBOTO CIIOsI
[Mpumenenne cepwl, a3zora, ocdopa, yriepoja, KPeMHHS U WX COCIUHEHUH B OBITY, MEAMIIMHE, IMPOMBIIUICHHOCTH H
6.3 celIbcKOM Xo3sicTBe. [IpuMeHeHHe MeTauloB U CIJIaBOB (CTalb, YYTyH, JIOpPAIOMUHUN, OpoH3a) B ObITY U
MIPOMBIIIJIEHHOCTH UX coennHeHuil. [ToHsATHE 0 KOppPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUTHI UX OT KOPPO3HUU
6.4 [IpupoaHbIe HCTOYHUKHU YTIIEBOJIOPOIOB (Yroib, MPUPOIHBIN Ta3, HEPTH), TPOIYKTHI UX TIepepadoTKu (OEH3MH), UX POJIb B
' OBITY U TPOMBIILIJIEHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIECTBAX KAK O COCJUHEHMAX yriiepoja (MeTaH, 3TaH, STHWJICH, alleTUIIEH,
6.5 9TaHOJI, TJIMIEPHUH, YKCYCHas KuciioTa). [ToHsaTre o OMOIOrnYecKy BayKHBIX BEIIECTBAX: KUpaX, OelIKax, yrieBoJax — U UX poiu
B KM3HHU YEJIOBEKa
7 Pacuérer:
7.1 o GpopMynaM XUMUYECKHX COCTMHEHUI
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM
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