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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma Mo XMMUK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHHUs COCTaBJI€HAa Ha OCHOBE TPEOOBaHUU K
pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O 00I11IeT0 00pa30BaHusl, IPECTABICHHbBIX B
OI'OC 00O, a Takke Ha OCHOBe (QeaepanbHOM paboyell NporpaMMbl BOCHUTAHUS U C YYETOM KOHIICTILIMH
pernoiaBaHus y4eOHOro mpeamera « XuMus» B 00pa3oBaTebHbIX opranu3anusx Poccutickoit denepanmu.

[Iporpamma mo xumuu Aa€T MPENCTABICHUE O LENAX, OOIIeld CTpaTernuu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS
oOydJaromuxcs CpeacTBaMU y4eOHOro TmpeaMeTa, YCTaHABIMBAET 00S3aTeIbHOE MPEIMETHOE COJIepKaHue,
IpeayCMaTPUBAET paclpesiesieHue ero 1Mo KjlaccaM U CTPYKTYPUPOBAHUE IO pa3jiesiaM U TeMaM MpOorpamMMBbl 10 XUMUH,
OTpeeIeT KOJTUYSCTBCHHBIC U KAaUECTBEHHBIC XAPaKTEPUCTUKHU COACPIKAHUS, PEKOMEHYEMYIO MOCIeI0BATEIbHOCTh
U3YYCHHS] XUMUU C YUYETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKUA y4eOHOTO MpoIlecca, BO3PACTHBIX
0COOEHHOCTEH OOy4YarIIMUXCs, OINpEAeNseT BO3MOXKHOCTH MpeAaMeTa JUlsl pealu3alu TpeOOBaHUN K pe3ylibTatam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus, a Takke TpeOoBaHUM
K pe3yibTaTam oOy4eHHs XMMHHU Ha YpOBHE IleJiel M3yueHHUs MpeaMeTa U OCHOBHBIX BHUJIOB Y4eOHO-IIO3HABATEIbHON
NEATEeIIbHOCTH 00YyUaroIIerocs Mo OCBOSHUIO YY€OHOTO COJIePKAHUS.

3HaHWE XUMUU CIYKUT OCHOBOW JUIsi (OPMHUPOBAHHS MHPOBO33PEHHS OOY4alolErocsi, ero Mpe/ICTaBICHUN O
MaTEepUAIbHOM  €AMHCTBE MHpa, BaXHYIO pOJb  UrpaloT  (GopMUpyeMble XUMHUEW TPEACTaBICHUS O
B3aMMOIIPEBPAIICHUSAX SHEPTHMH W OO0 DBOJIOIMH BEIIECTB B TPHUPOJE, O MyTSIX PEIICHUS TJIOOANBHBIX MPOOJIeM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTHYECKOM, IMHIINEBONM M SKOJOTHYECKOH OE€301MacHOCTH,
po0JIeM 3paBOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peaau3aiii BO3MOKHOCTEH Il CaMOPa3BUTHS U POPMUPOBAHUS KYIbTYPHI JIMYHOCTH, €€ 00IIei u
(GYHKITMOHAIBHON TPAMOTHOCTH;



BHOCUT BKJaJ B (POPMHUpPOBAHUE MBIIUICHUSI U TBOPYECKUX CIOCOOHOCTEH OOyYarolmUXCcs, HAaBBIKOB WX
CaMOCTOSITEIbHON Y4eOHOU NESITENHHOCTH, AKCIEPUMEHTAIBHBIX M UCCIEA0OBATEILCKUX YMEHUH, HEOOXOUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEeATEeIbHOCTH;

3HAKOMUT CO CHEeHU(GUKON HAYYHOTO MBINLICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsi/la HAa €IMHCTBO
IPUPOJBI U YEJIOBEKa, 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 00yJarOIITUXCS.

JlanHble HampaBiieHUST B OOYYCHUH XMMHHU OOECIEUMBAIOTCS CHEIU(UKON cojepkaHusi ydeOHOro mnpeaMera,
KOTOPBIN SBJISIETCS TIEJaTOTUYECKH aIallTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMUM Ha OMPEACIEHHOM 3Tarne e¢
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O OOIIET0o 00pa30BaHUS OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI
MEPBOHAYAIBHBIX TOHATUN XWMHH, OCHOB HEOPraHWYECKOW XHMMHUU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX IMMOHSITUM
OPraHU4YEeCKON XMUMUH.

CrpykTypa cojiepKaHus MPOTPaMMBI 110 XUMHH C(hOpMHUPOBaHA HA OCHOBE CHCTEMHOTO MOAX0Aa K €€ M3Y4YCHHUIO.
ConepxaHue CKJIAJbIBACTCS M3 CUCTEMbI IMOHATHH O XHMHYECKOM JJIEMEHTE U BEIIECTBE M CHUCTEMBI IMOHSITHUA O
xuMudecko peakmuu. O0e AT CHCTEMBbI CTPYKTYPHO OpPTraHM30BaHBI MO IMPHUHIIMITY TOCJIECIOBATEIHFHOTO Pa3BUTHS
3HAHUM HA OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

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

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

— YYEHUS O CTPOCHUM aTOMa U XUMUYECKOU CBSI3H;

— MPEJICTABICHUM 00 JIEKTPOJIUTHUECKON TUCCOIMAIIMM BEIIECTB B paCTBOpax.



Teoperuueckue 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU IOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJTHOTO YPOBHS K JAPYrOMY, BBIMOJHSSA (YHKIIMU OOBSICHEHUS] U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHS ¥ BO3MOKHOCTEMN MPAKTUUECKOTO MPUMEHEHUS U TIOJIYUYCHUSI U3y4a€MbIX BEILIECTB.

OcBoeHKe TporpaMMBbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUSI O XUMHYECKON COCTaBISIOIICH
HAay4YHOU KapTHHBI MUpPa B JIOTUKE €€ CUCTEMHOW MPUPOAbI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
nmo3HaHMs B Hayke. M3ydeHne XuMUU MPOUCXOIUT C TIPUBJICYCHUEM 3HAHUIN U3 paHee N3YyUCHHBIX YUCOHBIX MPEIMETOB:
«Oxkpyxaromuii Mmupy», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (POPMUPOBAHWE 3HAHUNW OCHOB XHMMHUYECKOW HAayKH Kak o0JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW NESATEIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYpbl. 3ajaua y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHMHM CUCTEMBI XMMHUYECKMX 3HAHUW — BaKHEUIIMX
(bakToOB, MOHATUN, 32aKOHOB U TEOPETUUYECKUX IMOJIOKEHUHN, TOCTYMHBIX 000OIIEHNIT MUPOBO33PEHUYECKOTO Xapakrepa,
A3bIKa HAyKW, B MPUOOIIEHUH K HAyYHBIM METOJIaM MO3HAHUS MPU M3YYCHUH BEIIECTB MU XUMHUUYECKHX pEaKIHid, B
dbopMHUpOBAaHUM M PA3BUTUU TO3HABATEIBHBIX YMEHHM W MX NPUMEHEHHH B Yy4eOHO-TIO3HABAaTEIbHOM M Y4eOHO-
UCCJIEIOBATEIbCKON JIESTEIbHOCTH, OCBOCHHUU TMpaBui 0€30MacHOro oOpalieHusi C BEIIeCTBAMH B IOBCEIHEBHOM
KU3ZHU.

[Ipu W3yyeHUM XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUs BaKHOE 3HAYEHUE MPUOOPENH TaKue IIeNH,
KaK:

— (QopMupoBaHHEe HWHTEUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamM00Opa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSATEILHOMY MPUHATHIO PEIICHUH, CIIOCOOHON aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH;

— HamNpaBIIEHHOCTh OOYYEeHHs Ha CHCTeMaTH4ecKoe MpuoOieHrne oOyJaronmxcsi K CaMOCTOATEIbHOMN
MO3HABATEILHOM JAEATEIBHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIONTUM MOTHUBAIIUIO U PA3BUTHE CTIOCOOHOCTEN
K XUMUH;



— ofecrieueHrue YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0Yy4aloIMMHUCS OMbITa pa3HOOOpa3HOM
JEeSTENbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIM ), UMEIOIINUX YHUBEPCATIBHOE
3HAYEHUE ISl Pa3JIMYHBIX BUJOB JAESITEIIBHOCTH;

— (opmupoBanue oOmEeld QYHKIUOHATBHOW M €CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH, B TOM YHCIIE€ YMEHHUU
OOBSCHATH U OLIEHUBATD SIBJICHUS OKPYXAIOLIEr0 MUPA, UCIIOJIb3Ys 3HAHUS U ONBIT, MOJTYUYEHHbIE PU U3YUYEHUU XUMUH,
OPUMEHSTH UX MPU PELICHUH MPOOJIEM B MOBCEAHEBHOM KU3HU U TPYAOBOU JNEATEIBHOCTH;

— ¢opMupoBaHuEe y 00y4arOIIMXCS T'YMAHUCTHYECKUX OTHOLIECHWW, MOHMMAHHsS IEHHOCTH XMMHUYECKUX 3HaAHUMH
JUTSI BBIPAOOTKHU IKOJIOTMYECKH 1EeCO00pa3HOro MOBEACHUs B OBITY U TPYIAOBOM JESATENLHOCTH B LEISX COXPAHEHHS
CBOET0 3/10POBbs U OKPYIKAIOLIEH PUPOJIHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOYyUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJII0O U CAMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS
0O0IIeYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQWIS W HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHUs.

OO61iee 4Kciio 4YacoB, OTBEAEHHBIX JIJISl U3YUEHHUSI XUMUU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusi, COCTABISIET
136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipeamer xumuu. Poib XuMuUM B JKM3HM 4eJlOBEKa. XMMHS B cuUcTeMe HaykK. Tenma u BemiectBa. dusznueckue
CBOICTBA BENIECTB. ArperatHoe cocTositHue BeniecTB. [IoHsTHE O MeTonax Mmo3HaHUS B XUMHUU. UUCThIE BEIIECTBA U
cmecu. CriocoObl pa3ziesieHns CMece.

ATOMBI M MOJICKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHYECKUX JJIeMEHTOB. [IpocThie W CJIOXKHBIC
BeIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX 3JIEMEHTOB. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTB.
OtHocuTenpHasg atomMHasg Macca. OTHOCHUTENbHAsE MOJEKYJspHas Macca. MaccoBasi 10 XMMHYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

KonunuectBo BemecTBa. Monb. MospHast macca. B3anMocBs3b KOJIMYECTBA, MACCHI U YUCIA CTPYKTYPHBIX €IUHULL
BeriecTBa. Pacu€rel mo opmyliaM XUMHUYECKUX COCTMHEHU.

@u3nuecKrue U XUMUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ NpU3HaKU. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
Xumunueckue ypaBHeHus. Kinaccudukaius XuMHYECKUX peakinil (COeAMHEHMS, Pa3JIOKEHUs, 3aMEIlIeHUs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHUMHUYECKOW TMOCYJ0M, NpaBuWiIaMud pabOTBl B Ja0OpaTopud W TpuUEMaMH OOpaIleHHS C
nabopaTopHBIM 000PYJOBaHUEM, U3YYCHHE W OMUCAaHUE (PU3NYECKUX CBOMCTB OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB,
HaOmoneHne Qu3nyeckux (IUIaBIEHUE BOCKA, TasHUE JIbJa, PACTHpPAaHUE caxapa B CTYINKE, KUTIEHWE W KOHACHCAIIUS
BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKaJIWBAHUE MEIHOM IPOBOJIOKHM, B3aMMOJCUCTBUE Mela C KHUCJIOTOM)
SABJICHUM, HAOIIOJEHUE M ONHCAHUE NPU3HAKOB TMPOTEKAHUS XUMUYECKUX peakuuid (pasjioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOpuaoM Oapus, pasznoxeHue rujapokcuga menu (II) mpu HarpeBanuw,



B3aMMOJIEHCTBUE Kele3a ¢ pacTBopoM conu Menu (I1), uzydeHue cnocoOoB pas3zeneHus CMecei: ¢ MOMOIIbI0 MarHuTa,
dbunsTpOBaHUE, BRIMAPUBAHUE, TUCTUILISALIN, XpoMaTorpadusi, MpoBEIeHUE OYUCTKU TOBAPEHHOMN COJIM, HAOIIOJIEHUE U
ONMCAHUE PE3yIbTATOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOHIETO 3aKOH COXPAHEHMS MAaCChl, CO3/IaHUE MOAEIeH
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baxueimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razo. CocraB Bozayxa. Kucnmopon — ajeMeHT u mpoctoe BemecTBo. HaxoxkaeHue Kuciopoaa B
npupojie, ¢husndeckrue U XuMuUueckue cBoicTBa (peakiuu ropeHus). Oxcupwl. [Ipumenenue kuciopona. CrocoObl
MOJIYYEHUSI KUCIIOPOJia B TaO0OpaTopuu U MpoMbiiiieHHOCTH. KpyroBopot kucioposa B npupoze. O30H — aJuIOTpOIHAS
MoAU(pUKAIUS KUCTIOPOa.

TemnoBoit 3¢ (PeKT XUMHUUECKON peakinu, TEPMOXMMHUYCCKHE ypaBHEHHUS, DK30- M JHIOTEPMHUYCCKUE PEAKIIUH.
TommuBo: yrois 1 MeTaH. 3arpsi3HeHHE BO3yXa, YCUIICHHE MMAPHUKOBOTO (D deKTa, pa3pylieHrue 030HOBOT'O CIIOS.

Bomopon — snemeHT M mpocToe BemiecTBo. HaxoxaeHue Boaopoaa B MpUpojne, (PU3HUECKHEe U XUMHYECKHE
CBOMCTBa, MpUMEHEHHUE, CIIOCOOBI moayueHus. Kuciaorsl u comnm.

MonsipHbiii 00BEM ra3oB. Pacd&Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CBOMCTBA BOAbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHBIE M HEHACBIIICHHBIE PACTBOPHI.
PacTtBopuMOCTh BellecTB B Boje. MaccoBas J10J1s BEIIECTBa B pacTBope. XMMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B IpUPOJE U B )KU3HU UelioBeKa. KpyroBopoT BOJbI B IpUPOi€. 3arpsi3HEHHUE NPUPOIHBIX Boa. OxpaHa
Y OYMCTKA IPUPOIHBIX BOJ.

Kimaccubukanus Heopranumdeckux coeaumHeHnid. Oxcuasl. Kiaccudukamus oKcHaoB: cosneoOpasyromue
(ocHOBHBIE, KHCIOTHBIEC, aM(OTepHBIE) U HecoseoOpasyomue. Homenknatypa okcuaoB. Ouznueckne U XUMHUYECKHUE
CBOMCTBa OKCUIOB. [loydyeHre OKCHIOB.

OcnoBanusi. Knaccudukanus ocHOBaHM: METOYM W HEpACTBOPUMBIE OCHOBaHUWS. HomeHKIaTypa OCHOBaHHIA.
DU3NYECKUE U XUMHYECKHE CBOMCTBA OCHOBaHUU. [lonydeHre oCHOBaHUM.



Kucnotsl. Knaccupukanus kucinor. Homenknatypa kucinor. Ousndyeckue U XUMHUUECKUE CBOMCTBA KUCIOT. Psij
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonydyeHne kucmuor.

Conu. Homenkiatypa coneil. @u3nueckue 1 XuMU4ecKue cBorcTBa coiiei. [lomydenue coneil.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpEJEICHHE COAEp>KaHUs KHUCIOpoJa B BO3AYyXe, IMOJY4YeHUE, COOMpaHHE, paclo3HaBaHUE U
U3y4YeHHE CBOMCTB KHMCIOPOJa, HAOIIOJEHNE B3aUMOJEHCTBUS BEUIECTB C KUCIOPOJIOM M YCJIOBHS BOSHUKHOBEHHS U
NpeKpaileHus ropenust (mokapa), O3HaKOMJIEHHE C 00pas3llaMu OKCHIOB W OIMCAaHUE WX CBOICTB, MOJIy4YEHHE,
coOupaHue, pacro3HaBaHUE U U3YUYEHHE CBOMCTB BOJIOpOJa (TOpeHue), B3auMoaeiicTBiue Bojopoa ¢ okcuaom meau (II)
(BO3MOKHO HCHOJIb30BAHKUE BHJIEOMATEPHAIIOB), HAOIIOJEHHE 00PA3IOB BEIIECTB KOJUYECTBOM | MOJIb, UCCIEAOBAHHUE
O0COOEHHOCTEW PACTBOPEHHUs BEUIECTB C Pa3IMYHONW PACTBOPUMOCTHIO, MPUTOTOBIICHHE PACTBOPOB C OMpPENEIEHHOM
MacCOBOM J10JI€M pacCTBOPEHHOIO BELIECTBA, B3aUMOJEHCTBUE BOJbI C METalIaMHU (HATPUEM U KajblUeM) (BO3MOYKHO
UCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEOBAaHUE OOpPa3l0B HEOPTaHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB,
Ha0JII0/ICHNEe U3MEHEHHUsI OKPACKH MHAMKATOPOB B pAacTBOpaxX KUCJIOT W LIENOYeH, U3ydeHHEe B3aUMOJEHCTBUS OKCUAA
menu (II) ¢ pacTBOpOM CepHOI KHUCIOTHI, KUCIOT C METaUIaMM, PEaKIui HEeUTpaau3aluu, MoJyueHue HepacTBOPUMBIX
OCHOBaHMH, BBITECHEHME OJHOTO METAJUIa IPYTMM M3 PAaCTBOPA COJIM, PEIIEHHUE SKCIEPUMEHTAJBHBIX 33/1a4 M0 TEME
«BaxkHenne KI1acchl HEOPraHUYECKUX COCTUHCHUN.

Iepuoanuecknii 3axon u Ilepunoanueckasi cucrema xumnueckux 3jeMenToB I. . MenneneeBa. Ctpoenne
aToMOB. XUMHYeCKasl CBA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PeaKIuU

[lepBbie TOMBITKA KJIACCHPUKAIIMM XWMHUYECKHX »dJeMeHTOB. [loHATHE O Trpymnmax CXOAHBIX JJIEMEHTOB
(IenovHbIe U IETOYHO3EMENIbHbIE METAJUIbI, TaJOTE€Hbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(poTepHbIE
OKCHJIbI i THIPOKCHUIBI.



Ilepponnueckuit  3akoH. Ilepuomnueckas cucrema xumuueckux anemMeHroB JI. WM.  Menneneesa.
Kopotkonepuonnass u anuHHonepuoaHas @opmbl [leproguueckoil cucreMbl xumudeckux snementoB JI. W
Menpeneesa. Ilepuoas! u rpymnmnsl. @U3NYECKUN CMBICI OPSAKOBOIO HOMEpPA, HOMEPOB IIEPUOIA U TPYIIILI DJIEMEHTA.

Crtpoenne aromoB. CocraB aroMHbIX sanep. M3otonbl. Dnexktponbl. CTpoeHUE 3JIEKTPOHHBIX 000J0YEK aTOMOB
nepBbiXx 20 xuMuueckux 3neMeHToB llepuonuueckoit cucremnl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHHUs pPAJNYyCa aTOMOB XUMHUUYECKUX JJIEMEHTOB, METAIMYECKHX W HEMETAJNIMYECKUX
CBOMCTB MO Ipynnam 1 Nepuoiam.

3nauenue Ilepuoandeckoro 3akoHa U llepuoanueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB ISl pa3BUTHS HAyKU U
npaktuku. /1. 1. Mennaenees — y4€Hbli U rpak1aHUH.

Xumudeckast cBa3b. KoBaneHTHas (MOJsipHas M HENOJSPHAas) CBsI3b. DJIEKTPOOTPHULATEIBHOCTh XUMHYECKHX
anemMeHTOB. FloHHas CBs3b.

Crenenp okxucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHbBIE peakuuu. [Ipomeccsl OKUCIEHHS M BOCCTAHOBIICHUS.
OxucuTeNn U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

n3ydeHne o0pa3lLoB BEIIECTB METAJIIOB U HEMETAIIJIOB, B3aUMOJICHCTBIE THAPOKCUAA IMHKA C PACTBOPAMHU KHCIIOT
U IIEJI0Y€H, IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKLUI
(ropeHue, peakiuy pa3ioKeHuUs, COCTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€H NPU M3YYEHUU XUMHUU B 8 KJIACC€ OCYIIECTBIAETCS Yepe3 MCIOJIb30BAHME
KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUM, TaK W MOHATHMN, SBISIOLIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO0mue ecTeCTBEHHO-HAy4YHble TIOHSATHSA: HAay4dHbId (aKkT, TUMOTE3a, TEOpHUs, 3aKOH, aHalu3, CHUHTE3,
KJaccudukaius, nepuoguIHOCTh, HAOIIOEHNE, SKCIIEPUMEHT, MOJIEITUPOBAHUE, U3MEPEHUE, MO/JIETh, SIBIICHHE.

®dusukKa: Marepus, aToM, HJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, H30TONbI, PaJUOAKTUBHOCTb, MOJIEKYJA,
ANEKTPUYECKUIM 3apsiji, BEIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSTHHME BEIIeCTBA, ras3, (U3MYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMOC, TIIIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE MOPOBI, MOJE3HBIE MCKOIMAEMble, TOIUIUBO, BOJHbBIC
pecypchl.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

ITepuonnueckuii 3akoH. [lepuoanueckasi cucteMa xumuueckux sneMeHToB . . MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMUMHUUYECKHUX JJIEMEHTOB MEPBBIX TPEX IMEPHUOJOB, Kalusl, KaJbLUS U HX
COEJIMHEHUIN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEHTOB B [leproauueckoil CUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUIbI XMUMHUYECKON CBS3M. THUMBI KPUCTAIUIMYECKHUX PEHIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUMA KPUCTAJUTMYECKON PEIIETKN U BUIa XUMUUECKON CBS3H.

Kiaccudukaiys 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN, TeHETHYECKAas CBsI3b HEOPraHUYECKUX BEIIECTB.

Kiraccudukanys XuMHYeCKUX peakIuil 1o pa3IudHbIM IIPU3HAKaM (110 YHCY M COCTaBY YYacTBYIOIIHUX B PEAKIIUN
BEILIECTB, 10 TEITIOBOMY (D PEKTy, M0 M3MEHEHUIO CTEIICHEH OKHUCICHHS XUMHUUECKUX 3JIEMEHTOB, 10 0OPaTUMOCTH, I10
y4acCTUIO KaTajau3aTopa). DK30- M dIHAOTEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPAaBHEHUS.

[TonsiTe 0 ckOpocTH XUMHUUYECKOW peakiuu. [ToHsTHe 00 0OpaTHMBIX M HEOOPATUMBIX XUMHUYCCKHUX PEAKITHSX.
[ToHsiTHE O TOMOTEHHBIX M TE€TEPOTEHHBIX peaknusax. l[lonarue o karanuze. [IoHATHE O XHMMHUYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIUH U MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.



OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE — PEAKIIMU, JJICKTPOHHBIM  OallaHC  OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHOM
peakuun. COCTaBICHME YPABHEHHN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHU C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopusi 3IEKTPOJUTUUECKON TUCCOIMALIMU. DIEKTPOJIUTHI U HEIIEKTPOJUTH. KaTHOHBI, aHMOHBI. MeXaHu3M
JMCCOIMAIIMM BEIIECTB C Pa3IMUHBIMU BHUJIaMH XUMHUYecKoi cBs3u. Crernenp aucconuanuu. CuibHbIE U ciiabble
JJIEKTPOJIUTBI.

Peakiiuu moHHoro oOMeHa. YcCloBUs MPOTEKaHUs PEaKIMii MOHHOTO OOMEHA, TOJIHBbIE U COKpAIIEHHBIC MOHHBIC
ypaBHeHUs peakiuii. CBOWCTBAa KHUCIOT, OCHOBAaHMH M COJIEH B CBETE TPEACTABICHUH OO0 3JICKTPOIUTHYECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [IoHITHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJEISMMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — META/UIOB U HEMETAILJIOB
(rpaduta u anmasa), CIOXHBIX BEIIECTB (XJIOpUIa HATPHUs), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM
peakiuu OT BO3ACHCTBUS PA3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, Mpolecca
IUCCOLMALMA KHUCJIOT, HIEJIoYeld M coJied (BO3MOYKHO HCIIOIB30BAHUE BUIEO MaTEPHAOB), MPOBEIAEHUE OIBITOB,
WUTIOCTPUPYIOMIMX TPU3HAKU TPOTEKAHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaaKa, BBIJCICHUE Trasa,
o0pa3oBaHuE€ BOJIbI), OTBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKluil (TOpeHwue,
pEeaKIuu pa3yiokKEHUsI, COEUHEHHUSI), PACIO3HABAHUE HEOPTraHWYECKUX BEIIECTB C MOMONIBI0 KAaUECTBEHHBIX PEaKIUil
Ha UOHBI, PELICHUE DKCIIEPUMEHTAJIbHBIX 3a1a4.

Hemerasyibl 4 MX COeAMHEHUS

OO6miast xapakTtepucTtuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIE CTENEHU OKHUCIICHHS.
Ctpoenne W (u3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMUMHUYECKHME CBOMCTBA Ha NpHUMEpe Xjopa
(B3aumoeiicTBUE C MeTajulaMu, HEMeTaJlIaMy, 1ienouaMu). XiiopoBoaopoi. ConsiHasg KUCI0Ta, XMMUYECKHE CBOMCTBA,



MOJIYYCHHE, NMpUMEHeHHe. J[elicTBHe Xiiopa W XJIOPOBOJOpOAAa Ha OpPraHW3M uejoBeka. BakHeWIne XJIOPHABI U HUX
HaXO0XKJCHUE B TIPUPOJIC.

OO6mrast xapaktepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEepPHBIC CTCTICHU
okucnenus. CTpoeHUe U GU3HUECKUE CBOKMCTBA MPOCTHIX BEIICCTB — KUCIOPOAA U CEPbl. AJUTOTPOITHBIE MOIU(UKAITUN
KHACJIOpOa U cepbl. XUMHUYECKUE CBOWMCTBAa cepbl. CepoBOMOPOJI, CTpOCHHE, (U3HUCCKHE W XUMHUYCCKHUE CBOWCTBA.
Oxcunbl cepbl KaK MPEJACTABUTEIHM KUCIOTHBIX OKCHIOB. CepHas KHCI0Ta, (PU3NICCKUE W XUMHUYCCKHE CBOWCTBA
(oOme Kak MpeacTaBUTENsl Kiacca KHUCIOT M crernuduueckue). XUMUYECKHE peakiuu, JieKalue B OCHOBE
IPOMBIIIICHHOTO CcIoco0a IMOJydYeHus cepHOM KHucioThl. [IpuMeHeHue cepHOil KHUCIOTBHI. CoNM CEpHOH KHCIIOTHI,
KauyeCTBEHHas peakius Ha cyiabdar-uoH. HaxoxaeHue cepbl U €€ COCAMHCHHUHN B TpHpoac. XUMUYECKOE 3arps3HECHUE
OKpYXarolel Ccpelibl COSAMHCHUAMHU Cepbl (KUCIOTHBIC TOXK/W, 3arps3HECHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
PeIOTBPAIICHHUS.

OO6mast xapakTepucTHKa 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTEIECHH
OKHUCJIEHHsI. A30T, paclipoCTpaHEHUE B pHUpoe, HU3NUECKUE U XUMUYECKUE cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMUak, ero pu3NYecKue U XMMHYECKUE CBOICTBA, MojydyeHue U npumeHeHue. Colm aMMOHHUS, UX (PU3NYECKUE U
XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiysi HA MOHBI aMMOHHUSA. A30THas KHCIIOTa, €€ IMOJydeHHeE,
dusznueckre U XUMHUYECKHE CBOWCTBA (00IMe Kak MpeACTaBUTENs Kilacca KUCIOT U cnenuduieckue). McmnonpzoBanue
HUTPATOB M COJIeH aMMOHHUS B KayeCTBE MHHEPAJBHBIX YI0OpeHH. XUMHUYECKOE 3arpsS3HCHHE OKPYKAIOIICH CpeiIbl
COCIMHEHUAMH a30Ta (KUCIOTHBIE IOXKIHW, 3arps3HEHHE BO31yXa, MOYBHl U BOMOEMOB). Docdop, amIoTpomHbIE
moaudukamuu ¢docdhopa, ¢uzmueckue u xummuueckue cporctBa. Oxcun docdopa (V) um dochopnas kucnora,
dusznueckre u XuMUYeCKrue CBOMCTBA, moyueHue. McmnonszoBanue pocdaroB B kauecTBe MUHEPATBHBIX YAOOPESHHUIA.

OO6mast xapakrtepuctuka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTETICHU
OKHUCJICHHS. YTJIEpOJ, aUTOTPONHBIE MOAM(PHUKAINH, PACTPOCTPAHCHHE B TPUPOAE, (PU3NYECKHEC U XUMUYCCKUE
cBoricTBa. Ancop6uus. KpyroBopot yriaepoaa B npupojae. Okcuasl yriiepoaa, ux GU3NIecKue ¥ XMMHUYCCKHE CBOMCTBA,



JCHCTBUE HA >KMBBIE OpPraHU3MBbI, MOJYYEHHE U MPUMEHEHUE. DKOJOTMYECKUE MPOOJIEMbI, CBA3aHHBIE C OKCHAOM
yraepozaa (IV), runore3a riodanbHOro NOTEIUIEHUS KIMMAaTa, NApHUKOBBIN 3P pekT. YroapHas KUCIoTa U €€ COM, UX
¢usznueckre M XMMHUYECKHE CBOMCTBA, MOJy4YyeHUE W TpuMeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM XO035MCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBaX KAK O COEJUHEHUSX yriepoaa (MeTaH, 3TaH, dTUJIEH,
aleTWICH, 3TaHOJ, IIMIEPUH, YKCYCHas KucioTa). [IpupoaHbie MCTOUYHUKH YIIIEBOJOPOAOB (Yroiib, MPUPOAHBIN Ta3,
He(Th), NPOAYKTHl UX TNepepaboTku (OE€H3MH), UX POJib B OBITY U MPOMBINUIEHHOCTU. [loHSTHE O OHMONOrHYecKu
BaXXHBIX BEIIECTBaX: XHUpaX, Oenkax, yrieBojax — M MX POJM B KU3HMU YeloBeKka. MaTepuaibHOE €IUHCTBO
OpraHMYeCKUX U HEOPTaHUYECKUX COEIMHEHUIA.

KpemHuuii, ero ¢usnueckue M XMMHYECKHE CBOWCTBA, MOJIydueHHEe U mnpuMeHeHue. CoequHEeHUss KpeMHUus B
npupoae. O0uue npencrapiaeHust 06 okcune kpemuus (IV) u kpemuueBoit kuciaore. CHIIMKaThl, UX UCIOJIH30BAaHUE B
OBITY, B MPOMBIIUICHHOCTU. BaXkHeiliine cTpouTeNbHbIE MaTeprabl: KepaMuKa, CTeKJIO, IEMEHT, OETOH, KeJIe300€TOH.
[Ipo6embl 6€30MaCHOTO UCTIOJIB30BAHUS CTPOUTEIBLHBIX MATEPHAIIOB B MIOBCETHEBHOW KU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3I0B HEOPTAaHHMUECKUX BEIECTB, CBOMCTB COJSHON KUCIOTHI, MPOBEICHNE KAUECTBEHHBIX PEaKIIHil
Ha XJIOPUJA-UOHBI W HAOJIOJCHUE TMPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTpakaroniue (QuU3ndecKkue M XUMHYECKUE
CBOICTBa TaJOTEHOB M UX COEAMHEHUI (BO3MOXKHO HCIIOIB30BAHUE BUIACOMATEPUATIOB), O3HAKOMIICHHE C 0Opas3lamMu
XJIOpUIOB (TaJOTEHUIOB), O3HAKOMJIEHHE C o0pa3naMu cepbl M €€ COeOUHEHUSMH (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HAOIIOJEHUE Ipoliecca OOYyIIIMBaHUSA caxapa I0J JEWCTBHEM KOHUEHTPUPOBAHHON CEPHOMN
KHUCJIOThI, U3YYEHUE XMMHUYECKHUX CBOWCTB Pa30aBIICHHOW CEPHOW KHUCIOTHI, MPOBEICHUE KAYECTBEHHOW peakuuu Ha
cynb(har-uoH U HabIOIeHNe TpU3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pochopa u
WX COCIWHCHHWHA (BO3MOXXHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB), 00pa3mamMu a30THBIX U (PochopHBIX ya00OpeHUH,
MOJIy4eHHE, cCOOMpaHue, PACIO3HABAHUE U M3yYEHHE CBOMCTB aMMHaKa, IPOBEJICHUE KAYECTBEHHBIX PEAKIM HAa MOH



amMmMmoHusi U (docdaT-uOH U U3yYEeHUE MPU3HAKOB UX MPOTEKAHUs, B3aMMOJCHCTBUE KOHIEHTPUPOBAHHOW a30THOM
KHCJIOTBI ¢ MeJbI0 (BO3MOKHO HCIIOJB30BaHUE BUIECOMATEPUATIOB), U3yUYCHHE MOJIENIed KPUCTATUTMYECKUX PEIIETOK
anmasa, rpadura, QymiepeHa, O3HAKOMJIEHHE C TPOLIECCOM aJCOpPOIMU PAcCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yraéM U YCTPONCTBOM MPOTHBOrasa, MoJiydeHue, cooOupaHue, paclio3HaBaHUE U M3y4YEHUE CBOWMCTB YIJIEKHCIIOTO Tasa,
POBEJICHUE KAYECTBECHHBIX pEaKIUid Ha KapOOHAT W CUJIMKAT-UOHBI W H3Yy4YCHUE TMPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJICHME C TPOJAYKIIMENW CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHWE HKCIEPUMEHTAIbHBIX 3aJlad 10 TeMe
«Baxkneimme HeMeTaJJIbl U X COCIMHCHUS).

MeTaajabl 1 UX COeAMHEHHS

OO6m1as xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB HAa OCHOBaHWHU MX TosioxkeHus B [lepuoamdeckoit
cucreme xumuueckux anemenToB JI. 1. MenaeneeBa u crpoenus atoMoB. CTpoeHUe MeTauioB. MeTtanianyeckas CBs3b
U METaJUIMYECKas KPUCTA/UIMYECKash pelIeTKa. DJIEKTPOXMMHUYECKUN Pl HampsikeHWil MetaiuioB. dusnueckue u
XUMHUYECKHE CBOMCTBA MeTauioB. OO0Iue crocoOs! moaydeHusi MeTauioB. [IoHATHE O KOPPO3UU METAIIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBbl (CTajb, YyTyH, MIOPATIOMHUHUM, OpOH3a) W MX NMPUMEHEHUE B OBITY H
IPOMBIIIIEHHOCTH.

[Ilenounble MeTambl: mojoxeHue B llepuommyeckor cucreme xumuueckux snemeHtoB . M. Menpaeneesa,
CTPOCHHE MX aTOMOB, HaxoXJeHuEe B npupojae. duszndeckre 1 XMMUYECKHE CBOMCTBA (Ha MPUMEpPE HATPHUS U Kajus).
OKcubl ¥ TUAPOKCUABI HATPUS U Kaius. [IpuMeHeHue 1MeI0YHbIX METANIOB M UX COCMHEHUM.

[IlenoyHo3eMeNbHBIE METAJUIBI MAarHuii W KaiblU: moyiokeHue B llepuognueckorl cuCTeME XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa, CTpoeHUE X ATOMOB, HaX0XJAEHUE B Npupoje. PU3n4ecKkue U XMMUUYECKUE CBOKCTBA
MarHusi U Kajblus. Baxkneiinme coequHeHUs Kaublus (OKCHUI, THIPOKCHUI, coiu). KECTKOCTh BOJABI M CIIOCOOBI €&
YCTPAHEHUS.



Amromunuii: nojoxxkenue B llepumonnueckoit cucreme xumudeckux sneMeHtoB J[. M. MenpeneeBa, cTpoeHue
aToMma, HaxoXJeHHe B npupojae. Puznueckue U XUMMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOMCTBA OKCUJIA U
TUIPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoit cucreMe xumuueckux nnemenToB . 1I. MenaeneeBa, CTpoeHHE atoMma,
HaxoXJIeHue B mpupoje. Ouznveckrue U XUMHYECKHUE CBOMCTBA kene3a. OKCUbl, TUAPOKCUILI U coiu kenesa (I1) u
xenesa (III), ux coctas, CBOWCTBA U TOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pasllaMud METAJJIOB M CIUIABOB, UX (PU3NUYECKUMU CBONCTBAMH, HU3YyUYECHHUE PE3YJIHTATOB
KOPPO3UHU METAIOB (BO3MOXHO HMCIOJIb30BAaHHE BUICOMATEPHUAIOB), OCOOCHHOCTEN B3aMMOJICHCTBUS OKCUIA KaJIbIIUSI
U HaTpus C BOJON (BO3MOYKHO HCITOJIb30BaHUE BUIACOMATEPHAIORB), UCCIEIOBAHNE CBOMCTB XECTKOW BOJBI, Mpoliecca
TOPEHHUs JKelle3a B KUCIOpPOAE (BO3MOYKHO MCIIOIb30BAHUE BHUIEOMATEPUATIOB), MPU3HAKOB MPOTEKAHNS KAYECTBEHHBIX
peakiuii Ha HMOHBI: MarHus, Kajbllus, aqroMuHus, IuHKa, skene3a (II) m xemeza (III), memu (II), HabGmronenune u
OMMCAaHHWE TPOIECCOB OKPAIIMBAHMS IUIAMEHHM HMOHAMU HATpHs, Kajaus W Kaibluid (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEpUAJIOB), HCcleoBaHUuE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA M THUAPOKCHJA IIMHKA, pElIeHUE
AKCHEPUMEHTAIBHBIX 3374 10 TeMe «BaxHelllne MeTaulbl U UX COCTUHEHUS».

XuMHA U OKPYXKAKINAA Cpeaa

BemecTBa u MaTepuaibl B IOBCEIHEBHOM JKM3HU YeJIOBEKa. bezonacHoe UCIoIb30BaHUE BEIIECTB U XUMHUUYECKUX
peakuuii B ObITy. [lepBast momoIs mpu XUMUYECKUX 05KOTaX U OTPABIICHUAX.

XHUMHUYECKOE 3arps3HEHHE OKpyXXarolenh cpenbl (MpeaeiabHas AOMyCTUMasi KOHIIEHTpAlMs BEIIEeCTB, Jalee —
[TJIK). Ponb XuMuM B pelIeHUH SKOJIOTUYECKUX TTPOOIEM.

Xumuueckuit IKCnepumenm:

n3ydeHne o0pas3ioB MaTEPHAIIOB (CTEKIIO, CTUIABBI METAIIOB, TIOJIMMEPHBIC MaTEPUAITHI ).

Mexcnpeomemmunie ceéa3u



Peanuzanus MeXNpeIMETHbIX CBSA3€H NMPU M3YyYEHUU XUMHUHU B 9 Kiacce OCYIIECTBIAETCS Yepe3 MCIOJb30BAHHE
KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHITUN, TaK U MOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJIsi OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IUKJIA.

OOmuMe ecTeCTBEHHO-Hay4yHble TMOHATUSA: HAy4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHaliu3, CHHTE3,
KjIaccuuKaius, MNepuoJAUYHOCTb, HAONIOACHUE, HSKCIEPUMEHT, MOJEIMPOBAHUE, H3MEpPEHUEe, MOJElb, SBIEHUE,
NapHUKOBBINA P HEKT, TEXHOJIOTHS, MaTEPUATIBI.

dusnka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, M30TOMbI, PAJUOAKTUBHOCTH, MOJIEKYJA,
AIEKTPUUECKUIN 3apsll, NPOBOJHMUKH, TOJYNPOBOJAHUKHU, IUINCKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIMYECKas pelI€Tka, CIUIaBbl, (HU3MUYECKUE
BEJIMYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHUUECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COHIIE.

buonorusi: ¢dorocuntes, nabixanue, Ouocdepa, HIKOCUCTEMA, MHUHEPAIbHbIE YIOOpPEHUs, MHUKPOIIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbBIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpPaAJbl, TOPHBIE MOPOIBI, MOJE3HbIE MUCKOMAEMbI€, TOILJIMBO, BOJHbBIE

PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOI'O 00I1Iero 00pa3oBaHus IOCTUTAIOTCS B X0/€ 00yUeHuUs
XUMUU B €IMHCTBE y4€OHOW U BOCIHUTATEIBHOU NESITEIHHOCTH B COOTBETCTBHHM C TPAJAUIIMOHHBIMH POCCUUCKUMHU
COITMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPUHATHIMU B OOIIECTBE IMpaBWJIaMH W HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYatoIUXCsl.

JIMYHOCTHBIC PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTH OOYYAKOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMON MO3UTHUBHBIX
IIEHHOCTHBIX OPUEHTAIIMI U PaCIIUPEHUE ONBITA JEATEILHOCTHA Ha €€ OCHOBE, B TOM UHMCJIC B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

LEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEJIUIO, TOHUMAHUS
3HAYEHHUs XUMUUYECKON HayKH B KU3HHU COBPEMEHHOI'O OOIIECTBA, CTIOCOOHOCTH BIAJETh JOCTOBEPHOM MHPOpMAIIHEH O
NEPEAOBBIX JOCTHKEHHUSAX M OTKPBITUSAX MUPOBOM M OTEYECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX
00 ycTpoicTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

MPEACTAaBICHNUS O COLUMAJIbHBIX HOpPMax M MOpaBUIaX MEXIMYHOCTHBIX OTHOUIEHWHA B  KOJUIEKTHUBE,
KOMMYHHMKATUBHOM KOMIICTEHTHOCTH B OOIICCTBEHHO ITOJIE3HOM, y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKONH M APYTHX
BUJIAX JEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOPAa3HOW COBMECTHOW MESITEIbHOCTH TPU BBHITIOJHEHUU YUEOHBIX,
MO3HABATENFHBIX 3a/1a4, BBITIOJHEHUN XUMUYECKUX IKCIEPUMEHTOB, CO3JaHUHM YYCOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIOMOIIM B MpOIEcce 3TOM y4eOHOW AEeATEIbHOCTH, TOTOBHOCTH OILICHHUBAaTh CBOE
MOBEICHUE M TOCTYNKH CBOMX TOBAapHUILEN C MO3WIMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHMS
MOCJIEICTBUH MMOCTYTIKOB;



3) HeHHOCTH HAYYHOI 0 NMO3HAHUS:

MHPOBO33PEHYCCKUE TIPEJICTABIICHNUS O BEIIECTBE M XMMHUYECKON pEaKIHMH, COOTBETCTBYIOIIHE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH ¥ COCTABJISIONIME OCHOBY JUIS TIOHMMaHHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa,
npecTaBieHuss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOTHON CPEIOH, O
POJIM XMMHUH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIC MOTHBBI, HANpPABJICHHBIC HA TOJYyYEHHWE HOBBIX 3HAHMM 10 XHMHH, HEOOXOIUMBIC IS
00BSICHEHHS HAOIIOaEMBIX MPOIECCOB M SBJICHHM, MMO3HABATEIBHON, HHPOPMAIIMOHHON M YUTATCIIbCKOW KYJIBTYPHI, B
TOM 4YHCJIC HaBBIKOB CaMOCTOSITCIIBHOW palbOThl ¢ y4eOHBIMH TEKCTAMH, CIPABOYHOM JIMTEPATypOH, JOCTYITHBIMHU
TEXHHYCCKUMU CPEJICTBAMH MH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpEC K OOYUYCHHWIO W TO3HAHUIO, JIF0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHUIO,
IIPOEKTHOM M HUCCIEI0BATEIbCKON NIEATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBIEHHOCTH U YPOBHsS OOYy4YeHHUS B
JIaJIbHCUIIIEM

4) popMuUpOBaHUSA KYJbTYPbI 310POBbSI:

OCO3HAHHE I[EHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3JI0pPOBBIN 00pa3
KU3HU, OCO3HAHHUE MOCIEACTBUN U HEMPHUITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS ajIKOTOMsI, HAPKOTUKOB, KypEHHs),
HEOOXOAUMOCTH COOTIOZICHUS MPaBUI 0€30TaCHOCTH IIPH OOpaIeHUH ¢ XUMUYECKUMH BEIECTBAMU B OBITY M peallbHOM
KU3HU;

S) TPy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY M3YUYEHUIO Mpodeccrii U TpyAa pa3IndyHOTO poja, YBaXKEHUE K TPYIY M pe3yibTaTam
TPYJOBOM JESITEIHHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW M0 XMMHUHU, OCOSHAHHBIM BHIOOD
WHIUBUIYaIbHON TPACKTOPUU MPOJODKEHUST 00pa30BaHMsI C yUETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, yCTIEITHON MPOodeCCHOHANTBHON JEATENHPHOCTA U PAa3BUTUS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTh aJJalITUPOBATHCS B IPO(ECCHOHATILHON CpeIe;



6) PK0JIOrM4eCKOro BOCIUTAHMS

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHUE K TMPUPOJIEe KaK HCTOYHUKY JKM3HM Ha 3emje, OCHOBE €€
CYILIECTBOBAHMUSI, MMOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M Oe30macHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (DU3UYECKOMY M TICUXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIFOACHUS MpPaBUI OE30MaCHOTO
MOBEJICHUS MPpU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyAIUsX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTU TMPUMEHSITH 3HAHUS, TMOJy4aeMble TMPU HW3YYECHUU XUMHH, IS PEIICHUs] 3ajlad, CBSI3aHHBIX C
OKpY’KaroIel NPUPOTHON CPEaOo, ISl TOBBIIMICHUS YPOBHS SKOJOTHMYECKOW KYJIbTYpbl, OCO3HAHUS TIJIO0ATBLHOTO
XapaKTepa SKOJOTHUECKUX MPOOJIEM U MYTEeH UX PEIICHUS MOCPECTBOM METOI0OB XUMHUH, SKOJIOTHYECKOTO MBIILJICHHUS,
YMEHHS PYKOBOJICTBOBATHCS UM B MTO3HABATEJIBHON, KOMMYHUKATUBHON U COLIMATILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTanmpeaMETHBIX PE3yJIbTATOB BBIACIASIOT 3HAYUMbIE I (OPMHUPOBAHUS MHPOBO33PEHUS
oOllleHayYHbIe TOHATHSA (3aKOH, TEOPHSs, NMPHUHIIUI, TUIOTEe3a, (aKT, CUCTEMA, IMPOIECC, IKCIEPUMEHT U JIPYroe.),
KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeAMETax M TO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATUX
mpeaMeToB (opMHUPOBATH MPEACTABICHUE O 1IEIOCTHON HAyYHON KapTUHE MUpPA, U YHUBEPCAIbHbIC YIeOHBIC TCHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHKATHBHBIC, PETyJIATHBHBIC), KOTOpbIE oOecreunBaloT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIEITEIIBHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JelcTBU:

YMEHHS UCIIOIb30BaTh MPHUEMBI JIOTHUYECKOTO MBIIIIJICHUS IPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATHHN (BBIICIISTh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aHUMOCBS3b C APYTMMHU MOHATUSAMH), UCIIOIB30BAThH
MOHATHS JJIsI OOBSICHEHUS OTACIBbHBIX (PAKTOB W SIBJICHUN, BBIOMpPATh OCHOBAHUS W KPUTCPHH IS KiIacCUDHUKAIIUH
XUMHUYECKMX BEIIECTB M XUMHUYECKHX PEaKIMi, YCTaHABIMBATh MPUUYUHHO-CJIEJICTBEHHBIE CBSI3M MEXAY OOBEKTaMU



W3YUYCHUSI, CTPOUTH JIOTUYECKUE pPaCCYX JCHUsI (MHIAYKTUBHBIC, ICAYKTHUBHBIC, [0 aHAJIOTWU), JeiaTh BBIBOJLI U
3aKTIOYECHUS;

yMEHUE NPUMEHSATh B TIPOILIECCe IMO3HAHWUA TOHATUA (TPEAMETHBIE W METAlpeIMETHbIE), CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIM, HCIOJb3yeMble B XHMHH, MPEOOpPa30OBLIBATH IIMPOKO MPUMEHSIEMbIE B XUMHUU MOJICIIbHBIE
peACTaBICHUS — XUMUYECKHUM 3HAK (CUMBOJ 2JIEMEHTA), XUMU4eckas GopMylia U ypaBHEHUE XUMUUYECKON peakiuu —
npu  penieHuu y4eOHO-TO3HABAaTENbHBIX 3ajlad, C YYETOM OTHUX MOJICNbHBIX TIPEACTABICHUN BBISBIATH W
XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKH H3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKUX PEaKIUi,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHMHHO-CJIIEJACTBEHHBIC CBS3M W TMPOTHUBOPEYHUS B HM3y4aeMBIX Mpolieccax H
SIBJICHUSIX.

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS

YMEHHE UCIIOIb30BaTh MTOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaK)Ke B KaUeCTBE OCHOBBI
1St POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)KJICHU;

NpUOOPETEHHE OMbITA MO IUIAHWPOBAHUIO, OPraHU3allMd W MPOBEJICHUIO YYCHHMUYECKUX HKCIIEPUMEHTOB, YMEHUE
HAO0JII0IaTh 32 XOJOM IMpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTaT, (popmMyaupoBaTh 0O0OOUICHUS U
BBIBO/JIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTYET O MPOJIEIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BbIOMpATh, aHAJIM3UPOBATh U HWHTEPHPETUPOBATH HWHOOPMAIMIO paA3IUYHBIX BHIOB U (opm
NPE/ICTaBIICHHUs, TIOJYYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHASI JTUTEpaTypa XMMUUYECKOTO COJEpKaHUS,
CIpaBOYHBIE MOCOOMS, pecypchl HHTepHETa), KPUTUYECKH OLEHHBATh MPOTHUBOPEUMBYID M HEIOCTOBEPHYIO
uHbOpMAIHIO;

YMEHUE TPHUMEHSTh Pa3IHYHbIE METOJBI M 3alpochl MPH MOUCKE U 0TOOpe MHPOPMAIMU U COOTBETCTBYIOIIMX
JAHHBIX, HEOOXOAUMBIX JIJIsi BBIMOJHEHHS y4eOHBIX W IMO3HABATENbHBIX 3a/1a4 ONPENENEHHOr0 THUMa, NpUOOpeTeHHE
OTIbITa B 00JIACTH UCTIOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHMA, OBJIaICHUE KYJIbTYPOU aKTHBHOTO



WCITOJIb30BAHUS PA3JIMYHBIX TMOWCKOBBIX CHUCTEM, CAaMOCTOSITEIIBHO BBIOMpATh ONTUMAJILHYIO (OpMY MpeACTaBICHHS
uH(OpPMAIIM W WJUTIOCTPUPOBATH pelIaeMble 3aJadyd HECIOXKHBIMH CXEMaMH, JHarpaMMaMu, APYTUMH (opMamMu
rpaduKu U ©X KOMOUHAIUSAMU;

YMEHHE HCIOJIb30BaTh M aHATM3UPOBATh B MPOIlecce YIeOHOW M MCCIIEIOBATENbCKON AeSITENFHOCTH NH(OPMAIIHUIO
O BIIMSIHUH MTPOMBIIIICHHOCTH, CEIBCKOTO X035HUCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHHKAaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE TeiicTBHSI:

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

YMCHHS TIPEJCTABIATH IOJyYEHHBIC pPE3yJbTaThl IO3HABATEIBLHOW JCSATCIIBHOCTH B YCTHBIX W IHCHMEHHBIX
TEKCTax; JejaTh IMPE3CHTAIMIO0 pPEe3yJbTaTOB BBIMOIHCHUS XHMHUYECKOTO JKCIIepuMeHTa (71adopaTOpHOro OIBITA,
1abopaToOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATEIBHOW MU HCCIEHOBATEIIbCKOM
NESTENBHOCTU MPU PEHICHUH BO3HHUKAIOIIUX MPOOJEM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB M COTIACOBAHUS MO3UIUN
(o6cyxnenus, OOMEH MHEHHUSMH, «MO3TOBBIE INTYpPMBI», KOOPAMHAIMS COBMECTHBIX JEHCTBUMU, ONpeleTeHue
KPUTEPUEB TI0 OIIEHKE KaueCTBa BHIMOJIHEHHOW pabOThI U IpyTHE).

PeryasiTuBHbIe YHHBepPcalbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMPENENATh IeNIN AeATEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBAThH U MIPU
HEO0OXOAUMOCTH KOPPEKTHPOBATH CBOIO JICSITEIIBHOCTh, BRIOMPATh Hanbosee 3(pGheKTUBHBIE CITOCOOBI pelIeHUs YUYeOHBIX
Y TO3HABATENbHBIX 33]1a4, CAMOCTOSATEILHO COCTABIISTh WIIM KOPPEKTHPOBATDH MPETOKCHHBIA alTOPUTM JIEUCTBUN TIPU
BBITIOJTHEHUU 3aIaHUM ¢ Y4ETOM TMOYYEHHS HOBBIX 3HAaHUW 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OIICHMBATh COOTBETCTBHE MOJYYCHHOTO pe3yJabTaTa 3asBICHHOW II€JIM, YMEHHE HCIOJIb30BaTh M aHAIU3UPOBATH
KOHTEKCTHI, TIpeJIjlaraéMble B YCIIOBUH 33/ TaHHM.

MNPEAMETHBIE PE3YJIBTATbBI



B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO OO0S3aTENIBHOIO COJAEpPXaHUS, YCTAHOBJIEHHOTO JaHHOU
dbenepanbHOil paboyeit mporpaMMOM, BBIJEISIOT: OCBOCHHBIC OOYUYaIONIMMUCS HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI
nercTBUM, cenuduueckue sl MpeaIMeTHON 001acTh «XUMUs, BUJBI ACSATEILHOCTH MO MOJYYSHUIO HOBOTO 3HAHMUS,
€ro UHTEpIpeTaliy, MPeoOPa30BaAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYaIIUSX.

K xonmy oOyuenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOKHBI OTpa)kaThb
c(hOpMUPOBAHHOCTD Y 00YYAIOMMUXCS YMEHUM:

PacKpbhIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX TOHSITHH: aToM, MOJICKYyJid, XUMHUYECKUU DIIEMEHT, MPOCTOE
BEII[ECTBO, CJIOKHOE BEIIECTBO, CMECh (OHOPOIHAS U HEOJHOPOHAS ), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAas
U MOJIEKYyJIsipHass Macca, KOJHUYECTBO BEIECTBAa, MOJb, MOJSpHAs Macca, MaccoBas JOJISI XUMHUYECKOTO
dJIEMEHTa B COCIIMHEHWH, MOJSPHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJIb, AJIIEKTPOOTPHUIIATEIILHOCTD,
CTeNeHb OKHCIICHUS, XUMHUYECKas peakius, KiIacCuPUKalusg peakiuil: peakluu COCAUHEHUS, pPEaKIUu
Pa3IOKEHUs, PEeaKIMN 3aMeIlIeHHs], peakuu 0OMeHa, 3K30- U PHJIOTEPMHUUECKHUE PEAKIUH, TEIUIOBON (D deKT
peakuuu, Sapo aToma, SJIEKTPOHHBIM CIIOH aToMa, aTOMHas OpOWTallb, PaJUyC aToMa, XUMHYECKas CBS3b,
NOJISIpPHAST M HEMOJISIpHAas KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PACTBOpP, MACCOBas JOJs
BelllecTBa (MPOLIEHTHAsI KOHIICHTpAlKsl) B pacTBOPE;

WJUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWMHYECKUX MOHSATHUM M NPUMEHATH 3TH NOHATUSA MPU ONUCAHUHU
BEIIECTB U UX MPEBPAIICHUM;

MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY [IJIi COCTaBiCHHS (OpPMYJ BEIIECTB M YPAaBHEHMA XUMHUYECKUX
peaKiuu;

ONpENENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHb OKHUCJICHHUS 3JIEMEHTOB B
OMHApPHBIX COCIUHEHUSX, MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIUHEHUN 1o (GopMylam,
BUJI XUMHUUYECKOU CBsI3U (KOBAJICHTHAS! U MOHHASA) B HEOPraHUUYECKUX COCTMHEHUSX;



packpbiBaTh cMbIica Ilepuogmueckoro 3axkona JI. WM. MengeneeBa: AEMOHCTPUPOBATH ITOHHUMAaHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT UX MOJI0XKEeHUA B [lepuoanueckont cucreme,
3aKOHOB COXPAaHEHUsS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOIO YY€HUs, 3aKOHA
ABoranpo;

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro (opmy I[lepuoandeckoit CUCTEMbl XUMUYECKHX JJIEMEHTOB:
pasnuuath TMOHATHUSI «rJlaBHas moarpynma (A-rpynma)» u «modouHass noxarpynma (b-rpymma)», manbsie u
OoJIbIlIe TIEPUOAbI, COOTHOCUTH OOO3HAUEHHUs, KOTOphie HMeroTcs B TaOmuie «llepuonuueckass cucrema
XUMHYECKUX 3eMeHTOB [[. . MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsij Aapa, 00Iee YKCIIO AICKTPOHOB U PACIPEICIICHUE UX 110 AJIEKTPOHHBIM CJI0SIM);
KJIacCU(UIIUPOBATh XUMUUYECKHE AJIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBA, XUMHUYECKUE peakiuu (10 Yucily |
COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEINIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, TOJITBEpKIas
OINKCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATHh CBOMCTBA BENIECTB B 3aBUCUMOCTH OT MX KQUYECTBEHHOI'0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALICHUMN B Pa3JIMYHBIX YCIIOBUSX;

BBIUHCJISITh OTHOCHUTEJIBHYIO MOJIEKYJSIPHYEO M MOJISIPHYEO MAcCChl BEIIECTB, MACCOBYKO JOJIIO XHUMHUYECKOTO
ajeMeHTa 1o (QopMysie COEIMHEHHUS, MAacCOBYIO OO BEIIECTBA B PAacTBOpE, IMPOBOJWTH PacuéThl IO
YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MIPUMEHATh OCHOBHBIE OINEpPAIlMHd MBICIUTEIHLHON JIEATEIbHOCTH — aHAJIM3 U CHUHTE3, CpaBHEHHE, 000OIICHHUE,
CHUCTEMATH3allNI0, KIaCCU(DUKAIINIO, BBISBICHUE NMPUYMHHO-CICIACTBEHHBIX CBSI3CH — JIJIT M3YYCHHS CBOWMCTB
BEIIECTB U XUMHYECKUX PEAKIIMM, €CTECTBEHHO-HAy4YHBIE METOJbl TO3HAHUSA — HAOJIOJACHUE, U3MEpPECHUE,
MO/ICTUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN);



CJIeIOBaTh MpaBWJIaM TOJb30BAHMUS XMMHMUYECKOW MOCYI0M M J1abopaTOpHbIM OOOpYyAOBaHHEM, a TaKXKe
npaBuwiiaM OOpalleHus] C BEIIeCTBAMH B COOTBETCTBHM C WHCTPYKLUMSIMHU MO BBINOJHEHHUIO JIA0OPAaTOPHBIX
XUMUYECKUX OMBITOB IO IMOJYYEHUI0O U COOMpPAHMIO Ta3000pa3HbIX BENMIECTB (BOAOpPOAA U KUCIOPOJA),
MPUTOTOBJIICHUIO PAcCTBOPOB C OINpPEAEIEHHON MacCOBOM J0Jed pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATH U
MPOBOJUTh XMMUUYECKHE HKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IMOMOIIBIO
MHJUKATOPOB (JIaKMyC, (peHoI(PpTanenH, METUIOpaHX U IpyTHUe).

K koHmy oOyuenuss B 9 kJacce mpeAMETHbIE pe3yJibTaTbl Ha 0a30BOM YpOBHE JIODKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX MOHSATUM: XUMUUYECKUM SJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH,
aHHUOH, MPOCTOE BEIIECTBO, CIOHOE BEIIECTBO, BAJICHTHOCTD, JIEKTPOOTPUIIATEIBHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKash peakius, XUMHYECKas CBS3b, TEIUIOBOM A(PGeKT peakiuu, Mojb, MOJAPHBIH 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, JICKTPOJUTUUSCKAsT THUCCOLMAINS, PEaKIIMM MOHHOTO OOMEHa, KaTaau3aTop,
XUMHUYECKOE PaBHOBECHE, 0OpaTUMBbIC U HEOOpAaTUMBIC PEaKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEaKIUH,
OKHCJIUTEb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE, AJUIOTPONHS, aM()OTEPHOCTh, XUMHYECKasl CBSI3b
(KOBaJICHTHAs, UIOHHAs, METAJIMYECKas), KPUCTAIINUECKAsl PElIETKa, KOPPO3Usd METAIIOB, CIUIaBbl, CKOPOCTh
XUMHUYECKOU peakIuu, IpeIesibHO JonyctuMas konentpanus [1/IK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSATUM W MPUMEHATH ATU MOHSATUS MPU ONUCAHUU
BEIIECTB Y UX MPEBPAIICHUM;

HCIIOIb30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBiICHUS (GOPMYJ BEHIECTB W ypPaBHEHUH XHUMHUYCCKHX
peaKium;

ONPEJICIISATh BAJIEHTHOCTh U CTEIICHb OKUCJIECHUSI XUMHUYECKHUX AJIEMEHTOB B COEMHEHUSAX PAZIMYHOTIO COCTaBa,
MPUHAJICKHOCTh BEIISCTB K ONPEACIEHHOMY KIIAcCy COCAMHEHHUH IO (OopMyJiaM, BHJI XHMHUYCCKOU CBSI3H
(KOBaJICHTHAsl, MOHHAs, METAJUNIMYECKas) B HEOPraHWYECKUX COCJAMHEHMSIX, 3aps]l HMOHA IO XHUMHYECKOU



dopMyinie, xapakTtep cpeibl B BOIHBIX PacTBOPAX HEOPraHMYECKUX COEIWHEHUN, THUI KPUCTALIINYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpeiBaTh cMbIci Ilepuognueckoro 3axkoHa JI. M. Mennpeneesa M IEMOHCTPUPOBATH €r0 IOHHUMAHHUE:
ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoanmyeckoil cUCTEMbl XHMHYECKHX 3JIEMEHTOB:
pa3nuyarh MOHATUS «rjaBHas noarpynmna (A-rpynmna)» u «mobouyHas noxarpymnmna (b-rpynma)», mansie u
OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B MEPUOJUYECKON TaONHIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHHMS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB M 3apsija sapa, oOlee Yucio
AIIEKTPOHOB M pacpeiesieHue UX MO AJNEKTPOHHBIM CJI0SIM), OOBACHITH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB JIEMEHTOB U UX COCJAMHEHMH B Mpelenax MajblX IEPUOJOB U IJIABHBIX MOAIPYI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPraHUUYECKUE BEIECTBA, XUMUYECKHE peakuuu (110 4YUCIy U
COCTaBy YYaCTBYIOUIMX B PEAKIMM BEILIECTB, M0 TEIIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKkTepu3oBaTh (ONUCHIBaTH) OOIIME W CHENM(PHUUECKHEe XHMHUYECKHE CBOWCTBA MPOCTBIX U CIIOKHBIX
BEIIECTB, IOATBEP)KIAasd OIMCAHME NPUMEPAMU MOJECKYISPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIU;

COCTaBJIATh YPAaBHEHMS JJICKTPOJIMTUYECKON JUCCOLMALIMN KUCIIOT, IEI0YEH U COJIEH, ITOIHBIE U COKPAIEHHBIC
ypaBHEHUS peakil HOHHOTO OOMEHa, YpaBHEHUS peakluii, HOATBEPKIAIOIINX CYILIECTBOBAHUE T€HETUYECKON
CBSI3M MEXY BEILIECTBAMU Pa3IMYHBIX KIACCOB;

PACKpbIBATh CYIIIHOCTb OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI ITOCPEACTBOM COCTABIICHUS YIIEKTPOHHOTO
OaaHca dTUX peaKIuii;

IIPOTHO3UPOBATH CBOKCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOCHMS, BOSMOKHOCTH NMPOTEKAHUSA XUMHUYECKUX
IIPEBPALCHNN B PA3JIMYHBIX YCIOBUAX;



BBIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJII0 XUMHUYECKOTO
JIEMEHTa IO (OpMYyJIe COEOUHEHMs, MAacCOBYIO JIOJII0 BELIECTBA B PAacTBOpPE, MPOBOAUTH PACUETHI IIO
YPaBHEHHUIO XMMHUYECKOUN peaKiny;

co0IIr0/1aTh NMpaBuiIa NOJIb30BaHUS XUMUYECKON MOCYI0H U J1JaOOpaTOpHBIM 000PYJOBAaHMEM, a TaKXkKe IpaBUiIa
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLMSIMHU IO BBINOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX
OIIBITOB IO MOJIYYEHHIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIUH, MOATBEPKIAIOIINE KaUeCTBEHHBIM COCTAB Pa3IMYHbIX BEIIECTB: PAClO3HABATH OMBITHHIM
nyTéM XJopua-, Opomua-, uoaua-, kapOoHar-, gocdar-, cunukar-, cyiabdar-, TUIPOKCHI-UOHBI, KATHOHbI
aMMOHMS ¥ MOHBI U3YUEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
NPUMEHSITh OCHOBHBIEC OIEpAllMU MBICTUTEIBHON NESITEIbHOCTH — aHAJIU3 U CHUHTE3, CpaBHEHUE, 0000I1IeHue,
CUCTEMAaTHU3allMI0, BBIABIECHUE IPUUYMHHO-CIEIACTBEHHbIX CBS3€M — M M3Y4YEHHUs] CBOMCTB BEIIECTB U
XUMUYECKUX PEAKIINI, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJII0/IEHUE, U3MEPEHHE, MOJICIINPOBAHNE,
HKCIEPUMEHT (peanbHbIN U MBICIIEHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3je/ioB DJIeKTpOHHbIe (L (POBbIE)
KoHTpoJbHbIE IIpakTH4eckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumusi — BaykHast 00J1acTh
1 €CTECTBO3HAHUSA U 5 0 ) bubnuotexa [JOK
' MIPAaKTHYECKOU https://m.edsoo.ru/7f41837¢
JESITETFHOCTH YeJIOBEKa
12 BemectBa 1 xuMuyeckue 15 | 0 bu6mmoreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
71 Bosznyx. Kucnopon. 6 0 0 bubnuoreka [JOK
) ITonusarue 00 oxkcumax https://m.edsoo.ru/7f41837¢
5 Bopopon. [lonsitue o g 0 1 bubnuoreka [JOK
' KUCIIOTaX U COJAX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonsarue 5 | 1 bu6mmoreka [IOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCBI Bu6 110K
24 HEOPraHUYECKUX 11 1 1 romoTera

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c




Hroro no pazneny

30

Paznean 3. Ilepuoanyeckuii 3aKoH u
aToMOB. XUMHYECKas CBSI3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

Ilepuonnueckas cucrema xumunueckux 3j1emMeHToB JI. . Menneneesa. Ctpoenue

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bubmmoreka [{OK

31 XHMIHECKHX OICMEHTOB 7 https://m.edsoo.ru/7f41837c
U. MenneneeBa. Ctpoenue
aroMa
XuMudeckas CBS3b.

30 OKuCIUTEITHHO- 3 bu6mmoreka [IOK
BOCCTAaHOBUTEIILHBIE https://m.edsoo.ru/7f41837c
peakuuu

bu6moreka [IOK
Hroro mo pasexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 Bubnmorera [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XUMHUYECKUX PEaKINi https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIMALIHS. g | 1 bu6moreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
71 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [JOK
' sneMeHToB VIIA-rpymmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmrorexa LIOK
' PYIIIBL. P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
= P 3 bubmuoreka [JOK
2.3 JIEMEHTOB VA-rpyninsl. A30T, 7 0 1
https://m.edsoo.ru/7f41a636
dbocdop 1 UX coeTMHEHHUS
24 OO11ast XapakTepUCTUKAa XMMUYECKUX g | ) bubnuorexa [IOK

aneMeHToB [VA-rpynnsl. Yraepoa u

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




KPEMHUI U UX COCTUHEHUS

Hroro no pazgeny 25
Pazgen 3. Merasibl M UX COeIMHEHUS
bu6mmoreka [{OK
3.1 06 % 4
HIHE CBOMCTEA METAILIOB https://m.edsoo.ru/7f41a636
30 Bakneiime MeTamibl U UX 16 bubmmoreka [{OK
' COCIUHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumusi u oKpy:Kamomasi cpeaa
41 BeniecTBa u Mmatepuanbl B dKHU3HU 3 bu6moreka [IOK
' YeJl0BeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6moreka [IOK
PesepBHOE Bpemst 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBartejibHbIE
padoThI padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 0 0 bubmmoreka [{OK
geJjioBeka. Teia u BemecTna https://m.edsoo.ru/ff0d210c
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1 0 0 bubmmorexa TOK
https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TTPUEMBI | 0 0 bubnuoreka [IOK
oOpareHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubnuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26¢ca
[IpakTrueckas padora Ne 2
. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 0 0
. https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
b K
8 [IpocThie U cIoKHBIE BELIECTBA 1 0 0 nommotexa O

https://m.edsoo.ru/ff0d2a6¢




bubmuoreka [IOK

CHCTEeMaTHu3alus 3HaHUuH

9 ATOMHO-MOJIEKYJIIPHOE YYEHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bu6mmoreka [{OK
10 Xumnueckas popmyina. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHUX AJICMEHTOB
1 OTHOCHUTENBHAS aTOMHAsI Macca. bubnuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XUMHYECKOTO dJIeMEHTa bu6mmoreka [{OK
B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBICHHUS. bu6moreka [IOK
XuMHUecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
bu6mmoreka [JOK
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX
. https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanuss XuMuuecKuX peakiuii
bubmuoreka [JOK
18 (coennHEHMS, PA3JIOKEHUS, 3aMCIIICHHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
noIMoTEKA
19 sHIMKIoNeaUucT. O6o0IIeHNHEe U 1

https://m.edsoo.ru/ff0d40c4




KonTtponeHas padota Nel mo teme

bubnuoreka [IOK

20
«BeniecTBa 1 XMMUYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopoa — sneMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
bubmmoreka [{OK
22 KHCJIOpoJia (PeaKkIuy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstie 006 oxcugax
CriocoOpI MOTy4eHHST KUCITIOPOia B
bu6moreka [IOK
23 1a00paTOPHUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckon
24 peaKuru, MOHATHE O TEPMOXUMHUYECKOM bubnuoreka [IOK
YPaBHEHUU, DK30- U SHJIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peakumsx
TommBo (He(Th, yroiabs U METaH).
(Hegts, yr ) bu6mmoreka [JOK
25 3arpsi3HEHUE BO3/IyXa, COCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
pEeAOTBPALLEHUS
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u coOUpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BemecTBo. Haxoxaenue B npupo/ie https://m.edsoo.ru/ff0d4dd0
)3 duznyecKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 IIoHsATHE O KHCIIOTaX U COJISIX bu6mmoreka [JOK




https://m.edsoo.ru/ff0d50d2

Cnoco0bl mosTy4eHus! BOAOPOia B

bu6mmoreka [IOK

30
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
bu6mmoreka [{OK
31 «Ilonmyuenue u cobupanue Bo0pOa,
. https://m.edsoo.ru/ff0d4{42
M3Yy4YEHUE €ro CBOMCTBY
1 MousipHblii 00BEM razoB. 3aKOH bubnuorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4YecTBa
33 BEIIECTBA ra3a Mo €ro U3BECTHOM Bubamorexa [IOK
B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
bu6moreka [IOK
34 YPaBHEHUIO PEAKIIUM HA OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUI ra30B
35 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bubnuorexa [JOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsrue 00 bubnuoreka [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachlieHHbie
bu6mmoreka [JOK
37 Y HEHACBIIIEHHbIE pacTBOPBL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PAaCTBOPE
[IpakTiueckas paborta Ne 5 mo Teme
33 «IIpurotoBieHune pacTBOPOB C bubnunoreka [JOK
OIpEeNENEHHON MacCOBOM 10JIen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTtponsHas pabota Ne2 mo teme bubnmoreka [JOK




«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

Oxcunpl: cocTaB, KiIaccupuKaIms,

bu6mmoreka [{OK

40
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenune u XuMHUYECKUE CBOMCTBA
¥ bu6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHUJOB
4 OcHoBaHuUsI: COCTaB, KiIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIaTypa,
(cp ) P bu6moreka [IOK
46 CIOCOOBI MOJTyYEHUS, XUMUYCCKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN
43 I'eneTnyeckas cBA3b MEXKY KJIaCCaMU bubnuorexa LIOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
b K
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN nommoreka O
https://m.edsoo.ru/00ad9cb2
50 KonTtponsHas padota Ne3 no teme bubnmoreka [JOK




"OCHOBHBIE KJIACCHI HEOPTaHUUYECKUX
coeuHeHun"

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

[TepBbIe MOTBITKA KIIACCH(PUKAITUU

bu6mmoreka [IOK

51 XUMHYECKUX 31eMeHTOB. IloHsaTne o
https://m.edsoo.ru/00ad9ffa
pyNIax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
52 [Tepuoaunueckast cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneera
53 ITeproasl, TPYIIIBI, TTOATPYHITHI bubmorexa LOK
p > TPYIIIBL, pyn https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapakTepucTUKa XUMHYECKOTO
56 9JIEMEHTA IO €ro MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonnueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3navenue [leprnoanyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktukuy. /1. U. bubnuoreka [JOK
MeneneeB — yu€HbIH, EeAaror u https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBHeIil ypok. O000IIEHE U
P P N bubmuoreka [JOK
58 CHCTEMAaTH3alMs 3HaHUI /

Bceepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/00adb33c




KonTtponeHas padota Ne4 mo tTeme

bu6mmoreka [{OK

59 «CTtpoeHne atoMa. XUMHUECKasi CBA3bY 1
. https://m.edsoo.ru/00adb486
/ Becepoccwuiickas mpoBepodHas padboTa
60 DNEeKTPOOTPULIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XHUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMounas xumnueckas CBsI3b 1 bubnmorexa LHOK
https://m.edsoo.ru/00adac34
& KoBanenTnas nossipHas XuMu4eckas | bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossipHas XUMUYECKast 1 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreleHs OKUCIIEHUS 1 bubmorexa LOK
https://m.edsoo.ru/00adae28
65 OKHCIUTETHO-BOCCTAHOBUTEIIbHBIC | bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
66 O 1
KHCITHTEIII 1 BOCCTAHOBHTEIH https://m.eds0o.ru/00adb076
PesepBurblii ypok. O00011I€HIE U
P P EH bu6mmoreka [JOK
67 cUcTeMaTH3alys 3HaHUH 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenue atoma. XMMHYECKast CBA3bY»
68 PezepBHblit ypok. O0001IEHNE U | bubnuorexa [IOK
cUCTEMAaTU3aIys 3SHAaHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoTsbI
pecypchl
[Tepuonnueckuii 3akoH. [leproanueckas
1 cucTemMa XuMu4deckux aneMeHToB J[. U 1 0 0 bubnmorexa [TOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
N bubnuotexa [JOK
2 XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX 1 0 0
https://m.edsoo.ru/00adb6b6
1582 (1 (0):!
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bubnuorexa [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckou CBSA3U U THUIIEI | 0 0 bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHui 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca
6 Knaccudukanus XuMU4eCKuX peakiui 1mo | 0 0 bubmuoreka [JOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON
bubmuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1 0 0

TCTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a




ITonsaTre 0 XUMHUYIECKOM PaBHOBECCHUU.
@DaKTOpPBI, BIUAIOIIHAE HA CKOPOCTh

bu6mmoreka [{OK

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

8
XUMUYECKON PEAKLUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
9 OKHUCIUTETEHO-BOCCTAaHOBUTEIIHHBIC bu6mmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
10 Teopus 2MEKTPOIUTUYECKON JUCCOLMALIUH. bubnuorexa [JOK
CunbHbI€ U C1a0ble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 HoHHbIE ypaBHEHHUSI peaKkIuil
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
. . bu6moreka [IOK
12 OCHOBAHUH B CBETE MPEACTABICHUI 00
. https://m.edsoo.ru/00add5d8
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
. . bu6moreka [IOK
13 MPEACTABICHUI 00 AIEKTPOIUTHIECKON
https://m.edsoo.ru/00add8b2
JIUCCOLMAIAN
. bu6mmoreka [JOK
14 [TonsiTue o ruapoIU3e coJieit
https://m.edsoo.ru/00add9d4
. bubmuoreka [JOK
15 O0o001IcHNEe B CHCTEMAaTH3alKs 3HAHUI 5
https://m.edsoo.ru/00addd12
16 [IpakTueckas paborta Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
7 KonTponpHas padota Ne2 o teme bubnuoreka [IOK

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




XUMHYECKUE PEeaKLIUU B pacTBOpax»

OO61ast XxapakTepuCTHKA raJOTeHOB.

bu6mmoreka [IOK

18
XHMMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopona. ConsHast KUCIIOTA,
P P . bubnuorexa [JOK
19 XUMHUYECKHE CBOMCTBA, MOJIyYCHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTnueckas padota Ne 2 o Teme
. bubnuorexa [JOK
20 «IlomydeHne CONSTHOM KUCIOTHI, U3y4EHUE
. . https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncienus mo ypaBHEHUSIM XUMHYECKUX
N bubnuotexa [JOK
21 peakuuu, eCiu OJUH U3 PEareHTOB JIaH B
https://m.edsoo.ru/00ade488
n30bITKE
” OO6mrast XxapakTepucTHKa 31eMeHTOB VIA- bubnuoreka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(UKAIIUU CEPBI.
P d i P . bu6mmoreka [JOK
23 Haxoxnenue cepbl U €€ COeTMHEHUH B
v https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHE CBOMCTBA CEpPhI
24 CepoBonopo, cTpoeHue, pu3ndeckKue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
P P . bubmuoreka [JOK
25 (dbuznuecKkrue U XuMHUYECKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
26 XVMHYECKUE PEAKLINH, JIEKAIINE B OCHOBE bubnuorexa [IOK

MPOMBIIIJIICHHOT'O criocoba MOJIYUYCHUS

https://m.edsoo.ru/00adec8a




CEpPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
COEJIMHEHUSIMU CEPBI

Briuucienne MmaccoBOM 0JU BBIXOAa

bu6mmoreka [{OK

27
MIPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTUKa 2JIeMEHTOB V A-

)3 rpynmnsl. A30T, pacipocTpaHEHHE B bubnuorexa [JOK
npupoe, Gu3nuecKue u XuMU4YeCcKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AmMMUax, ero (pu3NYeCKue 1 XUMUYECKHE bubnuoreka [JOK
CBOWCTBA, ITOJIyY€HHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckast padota Ne 3 o Teme

bu6mmoreka [IOK
30 «ITonyyenne aMmmMuaKa, U3y4yeHUe €ro
. https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas kucnora, e€ Gpusndeckue u bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH

1 aMMOHHUS B KaY€CTBE MUHEPAIIbHBIX bubnuoreka [JOK
ynoopenuil. XuMuueckoe 3arpsisHeHne https://m.edsoo.ru/00adf518
OKpYXarollel cpeibl COEAMHEHUSIMH a30Ta
dochop. Oxcun dbochopa (V) u

$op docgopa (V) bubmuoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOUCTBA, MOTYYEHUE
34 Hcnonb3oBanue pocdaTtoB B KauecTBe bubnmoreka [JOK




MUHEpaJIbHBIX y100peHuil. 3arpsi3HeHue
MIPUPOTHOM cpenpl hochaTamu

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

VYriepoa, pacnpocTpaHeHHe B IPUPO/IC,

bu6mmoreka [{OK

35 .
¢bu3nvecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u
36 XUMHUYECKHE CBOHMCTBA. DKOJIOTHICCKHIE bu6mmoreka [{OK
po0JIeMbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
N bubnuotexa [JOK
37 YroapHasg KUCIOTa U €€ COTN 1
https://m.edsoo.ru/00ae006c
[IpakTnueckas padota Ne 4 o Teme
" bubnuoreka [IOK
38 [TonydyeHue yriiekuciaoro rasa.
" https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakiiys Ha KapOOHAT-HOH
[lepBoHauanbHbIe TOHATHUS 00
bu6moreka [IOK
39 OPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
. bubnuoreka [JOK
40 Kpemuuii u ero coeuHeHus 1
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabota Ne 5. Pemenue
A1 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnunoreka [JOK
«BaxHeiume HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
4 KonTponpHas padota Ne3 o teme bubnuoreka [IOK

«BaxkHeln1e HeMeTauIbl U UX

https://m.edsoo.ru/00ac0el8




COCAUHECHUA»

OO6mast XxapakTepuCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJJIOB. MeTamnaeckas

bu6mmoreka [{OK

43
CBSA3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
peméTka. Gu3nuecKre CBOMCTBA METANIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

. . bubnuotexa [JOK
44 DNEKTPOXUMHYECKUN Psijl HAllPSDKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

45 CrutaBsl. Berumnciienys no ypaBHeHUSAM bubnuoreka [JOK
XUMUYECKUX PEAKIUHI, €CIIN OJIUH U3 https://m.edsoo.ru/00ael156
pEareHToB COACPKUT MPUMECH

bu6moreka [IOK

46 [TonsaTHE O KOPPO3UU METAJLIOB
https://m.edsoo.ru/00ael1278
bubnuorexa [JOK

47 Illenounbie METaJIIbI 1

https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

48 OKcuIbpl M THAPOKCUIBI HATPUS U KIS

https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHbIC METAJLIbI — KaJIbIIUM bubnuoreka [JOK
U Mar"uu https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxueiiime coemuHeHNUS KaJlbUA
https://m.edsoo.ru/00ael5e8
51 O06o01eHre 1 cucTeMaTru3amys 3HaHUHA
52 JKécTkoCcTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK




yCTpaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
R .. bu6mmoreka [{OK
53 JKécTtkocTh BOJBI M METOIBI €€
" https://m.edsoo.ru/00aelaed
YCTpaHEHUS
b K
54 N p— noamoreka 11O
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
56 XKeneso nomotexa [
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI U cosn xkene3a (I1) n bu6moreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O060011eHre 1 crucTeMaTu3alus 3HaHu|
[IpakTrueckas padota Ne 7. Permenue
bu6moreka [IOK
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME
. https://m.edsoo.ru/00ae3de8
«BaxxHenme MeTaJuIbl U UX COCAMHEHUSI
Brrunciienus no ypaBHeHUSIM XUMUYECKUX
€aKIMi, eCcJId OJJUH U3 PearcHTOB JaH B
P P bu6mmoreka [JOK
60 M30BITKE WA COJNCPIKUT IIPUMECH.
. https://m.edsoo.ru/00ael750
BrrunciieHus MaccoBOM J10JIM BBIXO/1a
MPOAYKTA peaklnU
61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN
2 KonTtposneHas padota Ne4 o teme

«BakHeunine MeTaljIbl M UX COCOUHEHUS




63 BemectBa u MmaTepuaibl B IOBCEJHEBHOM | bubnuorexa [JOK

JKU3HHU YeJI0BeKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH | bubnuotexa [JOK

cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xuMum B pelIeHNH SKOJIOTHYECKUAX | bubnuorexa [JOK

npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U | bubnuorexa [JOK

CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK

CHUCTeMaTH3allnsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001IeHNE U | bubnuoreka [IOK

cUcTeMAaTU3aIlys 3HaHUu! https://m.edsoo.ru/00ad9cb2
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MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MTPOT'PAMMBI

8 KVIACC
Koxa . .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPHEMOTD 0011ero oopa3oBaHus
pe3yabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMUYECKHUE MOHATHUS»
pPacKpbhIBaTh CMBIC OCHOBHBIX XMMHYECKUX TIOHSITHH: aTOM, MOJIEKYJIa, XUMHUYECKUM DSJIEMEHT, IPOCTOe
BEIIIECTBO, CJIIOKHOE BEIIECTBO, CMECh (OJTHOPOIHAS U HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs 1
. MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JIsI XUMHUYECKOTO JIEMEHTA B
' COCIMHCHUH, MOJIAPHBIA OO0BEM, XMMHUYECKas peakuus, KiIacCUpUKAIMSA pPEaKlUid: pPeaKIuu COCIMHCHHUS,
peaKIMK Pa3JIoKEHUs, PEaKIMH 3aMeIIeHHUs, PeakIMi OOMEHa, 3K30- M SHJOTCPMUUYECKHE PEaKIMH, TEIJIOBOM
s dexT peakiuu, pacTBOP, MacCcoOBas J0JIsI BEIIeCcTBa (MPOIICHTHAS KOHIIEHTPAIUs) B PaCTBOPE
» WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX IOHATHH W TPHUMEHSATH OTH TOHATHUS TPH OMKHCAHUH
' BEILIECTB M KX IIPEBPAILlCHUMA
1.3 WCIO0JIb30BaTh XUMHUUYECKYIO CHMBOJIUKY JUTsl COCTaBIeHUs! ()OPMYI BEIIECTB U yPaBHEHUIN XUMUYECKUX PEaKIUil




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

14 y4eHHUsl, 3aKOHa ABOTaJpO

1.5 OTIPENIETATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUIX

L6 KJIacCU(PHUIIMPOBATh XUMHUYECKHME peakiuu (M0 YHUCIy M COCTaBY Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, IO
' TEII0BOMY 3P (EeKTY)

1.7 BBIYUCIISTH OTHOCUTEIHHYIO MOJICKYJISIPHYIO 1 MOJIIPHYIO MacChl BEIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIeMEeHTa Mo PopMyIie COeAUHEHNUS,

1.9 BBIYUCIIATH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE

110 MIPUMEHSTHh €CTECTBEHHOHAYYHBIE METOIbI TIO3HAHUS — HAOJIOICHHE, U3MEPEHUE, MOJISTUPOBAHHE, DKCIIEPUMEHT
' (peanbHBIN U MBICIICHHBIN)
2 ITo Teme: «BaxkHeimue npeACcTaBUTENN HEOPTaHUUECKUX BEILIECTBY

2.1 PacKpbIBaTh CMbICI OCHOBHBIX XUMUUYECKUX OHATUN: OKCHJI, KUCIIOTa, OCHOBAaHUE, COJIb

2.2 OTIPEIeINATh IPUHAIEKHOCTD BELIECTB K OINpe/IeIEHHOMY KIIacCy CoeIMHEeHuM 1o (popmynam

2.3 KJIaCCU(UIIMPOBATH HEOPTaHUYECKUE BEIIECTBA

4 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB, MOITBEPKIast
' OIIMCaHUE NIPUMEPAMH MOJIEKYIISIPHBIX YPAaBHEHU COOTBETCTBYIOLIMX XUMUUYECKUX PEAKLIUM

5 s MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS
' XUMUYECKUX IIPEBPAILECHHUI B Pa3JIMUHBIX YCIOBUSIX

2.6 ClIeIOBaTh MPaBHJIaM IOJIb30BAHMSI XUMUYECKOU MOCY10i 1 J1a00paTOpHBIM 000pYIOBAaHUEM, a TAKXKE MPaBHIIAM




06paHICHI/I$I C BCIICCTBAMM B COOTBETCTBUM C HMHCTPYKIHUAMHU I10 BBIIIOJHCHHUIO J'Ia60paT0pHI>IX XUMHUYCCKUX
OTNBITOB TIO TIOJIYUCHHIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUYECKHE
IKCIIEPUMEHTHI TI0 PACIIO3HABAHWIO PACTBOPOB IMICIIOYEH W KHUCJIOT C IMOMOIIBI0 HWHIAWKATOPOB (JIAKMYC,

(denondranens, METUIOPaHK U IpYTHE)

2.7 IIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOM pEaKIINU
3 [To Teme: «llepmoamueckuit 3akoH U Ilepnomuueckas cucrema xummuyeckux sneMeHToB [[. M. Menpeneesa.
Crpoenune aTroMoB. XuMH4ecKas CBsI3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMI
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKMX HOHATUH: SAPO AaToOMa, JJIEKTPOHHBIM CJIOM aroma, aToMHas
3.1 opburanb, paauyc aTOMa, XUMHYECKas CBs3b, IOJIIpHAs W  HENOJIIPHAas  KOBAJIEHTHAs  CBS3b,
NEKTPOOTPHULATEILHOCTD, HOHHAS CBA3b, HOH, KATHOH, AHWOH, CTEIIEHb OKUCICHUS
3.2 KJIacCU(PHUITMPOBATh XUMHYECKHE DJIEMEHTHI
ONMCBIBATE M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoauueckoi CHUCTEMBI XHMUYECKHUX 3JIEMEHTOB:
3.3 pa3nuuath MOHATUS «JIaBHas mnoarpynna (Arpynma)» U «mobouHas mnoxarpynna (brpymma)y», «Mambie» u
«0O0JIBILINEY NEPUO/IBI
34 packpsiBath cMmblca [leproauueckoro 3akona J[.JM. MenneneeBa: 1eMOHCTpUPOBATh IOHUMaHUE NIEPUOIUUECKOM
' 3aBUCUMOCTHU CBOMCTB XMMHUYECKHX JIEMEHTOB OT UX N0JI0XKeHUs B [lepnonnueckoii cucreme
COOTHOCHUTh 0003HaueHUs, KoTopble nMeroTcs B Tabnuue «llepuoauueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
3.5 J.1. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsil

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




3.6

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

3.7 OTIPENIETIATh BUJI XUMHUYECKOM CBSA3M (KOBAJICHTHAS M HIOHHAS) B HEOPTaHUUECKUX COCAMHEHUSIX
9 KJIACC
Kona . .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O
HPOBEPEMOTD 00111ero oopa3oBaHus
pe3yJbTara
1 ITo Teme: «BelecTBO U XUMUYECKask PEAKIUD)
pacKpbIBaThb  CMBICI  OCHOBHBIX  XMMHUYECKMX TMOHATUM: PACTBOP, DJIEKTPOJMUTHI,  HEIJIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAsT JUCCOLMAIMS, pEaKIM WOHHOTO OOMEHa, KaTalu3arop, XUMHYECKOE pPaBHOBECHE,
1.1 oOpatuMble ¥  HeoOpaTHUMBIE  PEAKIMH, OKHCIWTEILHOBOCCTAHOBUTEIIbHBIC  PEAKI[UHM, OKHCIHUTEIb,
BOCCTAHOBHTEIb, OKHCIICHHE U BOCCTAHOBIICHHE, AJZIOTPONHs, aM(pOTEPHOCTh, XUMUUYECKasl CBSI3b (KOBaJCHTHAS,
WOHHAs, METaJUTMYeCcKas ), KPUCTALINYECKas PEIIETKa, CIUIaBbl, CKOPOCTh XUMUUYECKON PEaKIIUH
1o WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHWYECKMX MOHSATUM M MPUMEHSTh 3TH TOHATHS MPU ONHCAHUU
' BEIIECTB U UX MPEBpaIlleHUuH
13 COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTHUUECKON TUCCOLMAIIMN KUCIIOT, IIEJI0YEH U COJIeH, MOJHbIE U COKpPAIIEHHbIE
' ypaBHEHUS peakIii HOHHOTO OOMeHa
4 pPacKpbIBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABJICHHS AJIEKTPOHHOIO

OanmaHca 9TUX peakiui




1.5

IIPOBOJIUTH PACUYETHI 10 YPAaBHEHHUIO XUMHUYECKOUN pEeaKIINU

I1o temam: «HemeTauisl 1 UX coeauHEHUS» U «MeTayuibl U UX COEIUHEHUSD)

2.1

XapaKTepU30BaTh (OMHUCHIBATE) OONIME U CHCIU(PUISCKAC XUMHUYCCKHE CBOMCTBA MPOCTHIX U CIIOXKHBIX BEIICCTB,
MOJTBEP)KIasi OMUCAHWE MPUMEPAMU MOJIEKYJISPHBIX U HMOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIMX XUMHYECKHX

peakuui

2.2

COCTaBJIATh YPaBHCHUSA peaKHHﬁ, NOATBCPKAAIOIINX CYIHICCTBOBAHUC TCHETHYCCKOM CBSI3H MCXKY BCIICCTBAMU

pa3IUYHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCOICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU MPOTCKAHUA XUMHYCCKUX

HpeBpaHIeHI/II\/’I B pa3JIMYHBIX YCIOBUAX
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CJIeI0BaTh IPaBHJIaM IOJIb30BAHMSI XUMUYECKOU MOCy 1011 U 1a00paTOpHBIM 000pYIOBAaHUEM, a TAKXKE MpaBHIIaM
oOpallleHHsl C BelleCTBaMH B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX

OTIBITOB TIO TIOJYYEHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEIICCTB (aMMHUAKa U YTICKUCIIOTO Ta3a)

2.5

MIPOBOJIUTH PEAKIUU, MOATBEPKAAIONINE KAUECTBEHHBIN COCTaB pa3jMUYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM
nyréM xjopui-, OpoMun, noaun, kapoonar, ¢ocdar, cunukar, cyabhar, THAPOKCUIUOHBI, KATHOHBI aMMOHHS,

HMOHBI U3YYCHHBIX MCTAJUIOB, IPUCYTCTBYIOIIKWEC B BOJHBIX PACTBOPAX HCOPraHMYCCKNUX BCIICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

PaCKPbIBATb CMbICJI OCHOBHBIX XUMHUUYCCKUX MOHSATHUH: HHK BCIICCTBA, KOPPO3HA MCTAJLJIOB

3.2

IPUMCHATL OCHOBHBLIC OIICpallkH MBICITUTEIBHOMN ACATCIIbHOCTH — aHaJIM3 W CHUHTE3, CPABHCHUC, 0606H_16HI/IC,
CUCTCMATU3AlIUI0, BBIABJICHUC [MPUIUHHO-CICACTBCHHBIX CBsA3CH — A HN3YUYCHUA CBOMCTB BEIIECTB U

XUMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOJbI MO3HAHUA — Ha6J'II-O,I[eHI/Ie, N3MCPCHUC, MOJCIIMPOBAHUC,




9KCIEPUMEHT (PEaJbHBIA U MBICICHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
1 [Ipenmer xumun. Posib XMMHM B )KM3HU YesOBeKa. XUMHUS B cucTeMe Hayk. Tena u BemecTBa. @U3MYECKUE CBOMCTBA
' BEIIECTB. ArperaTHO€ COCTOSTHUE BEIIECTB
1.2 [TonsaTue o MeTo1ax Mo3HaHus B XUMUU. YucThle BemecTBa U cmecu. CriocoObl pa3esieHust cMeceit
13 ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEeMEHTOB. [IpocThie W CIOKHBIE BEIIECTBA.
' ATOMHO-MOJIEKYJIIPHOE YYEHHUE
Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XMMHYECKHMX DJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHass aroMHas macca. OTHOcCUTENbHAs MOJEKYyJsgpHas Mmacca. MaccoBas 101 XMMHYECKOTO 3JEMEHTa B
COEAUHEHUU
Ls KonnuectBo BemiectBa. Mosb. Monsipas macca. B3auMoCBsI3p KOJNIMYECTBA, MAacChl U 4HUCHA CTPYKTYPHBIX €JIMHUIL
' BemecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COSTUHEHUI
1.6 du3nueckue W XUMHYECKHE SIBICHMS. XHUMHUUECKas peakuuss U e€ MPU3HAKU. 3aKOH COXPAaHEHMsS] MAacChl BEIIECTB.




Xumnueckue ypaBHeHus. Kinaccudukanus XaMIUecKnX peakiuuil (COeTUHEeHNs, pa3IoKeHus, 3aMelIeHus, 00MeHa)

1.7

XUMHYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYIOH, C MpaBHWJIaMH padOTHI B J1a0OpPaTOpuu U MpUEéMaMu
oOpamieHus ¢ 1abopatopHbIM 000PYJIOBaHUEM, U3YUEHHE U OTMHCAaHUE (PU3MUECKUX CBOMCTB 00pa3lloB HEOPTraHHMUYECKHX
BEIIECTB, HaOmrofeHue (Qusnueckux (TUIaBIEeHUE BOCKa, TassHME JIbJa, pacTHpaHUE caxapa B CTYNKE, KWUIEHUE U
KOHJICHCALUSI BOJIbI) U XUMHUYECKHX (TOpEHHME CBEUYHM, INPOKAJIMBAHWE METHOW IMPOBOJIOKH, B3aWMOJEWCTBHE MeJa C
KHUCJIOTOM) SIBJIEHUHM, HAONIOIEHWE M OINKCAaHWE IMPU3HAKOB MPOTEKaHUs XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aUMO/JICHCTBUE CEPHOM KHUCIOTHl C XJOpuAoM Oapusi, pasznoxenue ruapokcuga wmeau(ll) mpu HarpeBanum,
B3auMOJIeiicTBHE kene3a ¢ pactBopoMm conu Meau(Il), u3ydenue cnmocoOoB pasneneHus cmeced (¢ MOMOIIBI0 MarHuTa,
¢bunbTpoBaHUE, BhIIApUBaHUE, TUCTHILUIALMS, XpoMaTorpadus), MpoBeAeHNE OYUCTKH MOBapEHHON COJIH, HAOIIOAeHUE U
ONMCAHUE PEe3y/IbTAaTOB MPOBEACHUS ONbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MACChl, CO3/JaHUE MOJIEIEH MOJIEKYI

(IIapoCTep>KHEBBIX )

Baxwuelive npeacTaBUTeId HEOPraHUUECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. Coctas Bo3ayxa. Kuciopon — aeMeHT U mpoctoe BeriecTBo. HaxoxieHue Kuciopoja B Ipupo/e,
¢usznueckue M XumMuueckue cBoicTBa (peakuuu ropenusi). Oxcunsl. [Ipumenenue kuciopona. CriocoObl MOJTydyeHUs
KHCIIOpo/ia B 1a00paTopuu U MpoMbluIeHHOCTU. KpyroBopoT kucioposia B mpupojie. O30H — alioTporHas MoAU(PUKAIIS

Kucjiopoaa

2.2

TemnoBoi 3(1)(1)6KT XUMHYECKOH pCakuun, TCPMOXUMHUUICCKHUE YPABHCHUA, DK30- U SHAOTCPMHUYCCKUC PCAKIIUU. Tonnuso:

Yrojib 1 MCTaH. 3an5{3HeHI/Ie BO3yXa, YCUJICHHUC [TAPpHUKOBOI'O SCI)CI)CKTB., pa3pymieHnue 030HOBOI'O CJIOs

2.3

BOI[OpOI[ — OJICMCHT M IIPOCTOC BCIICCTBO. Haxoxnenue BOIOPOAa B IIPUPOIEL, (bHSI/I‘ICCKI/Ie U XMMHUYCCKHC CBOIZCTB&,

IIPUMCHCHHUC, CIOCOOBI TOJIyUYCHUS. Kucnotel 1 comu
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHUSIM

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

PactBopumocTs BemecTB B Boje. MaccoBast 10151 BEIIECTBA B pacTBOpe. XUMUUECKHE CBOMCTBA BOibl. OcHOBaHus. Poib

2 pacTBOpPOB B MPUPOJE U B JKU3HHU yesoBeka. KpyroBopoT Bojbl B Mpupoje. 3arpsisHEHUE NMpUpoaHbIX BoA. OxpaHa U
OYHCTKA TTPUPOTHBIX BOJI
Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxamust okcuuoB: cojeoOpasyroniye (OCHOBHBIE,
2.6 KHCJIOTHBIE, am(oTepHbIe) U HecojeoOpasyromue. Homenknatypa okcumoB. dusznyeckue W XUMHUYECKHE CBOWCTBA
okcuaoB. [Toyuenne okcuaoB
07 OcHoBanus. Knaccudukanuss ocHOBaHMi: IIETOYM M HEPACTBOPUMBbIE OCHOBaHMA. HoMeHkIaTypa OCHOBaHHUU.
' du3nMYECKre U XMMUYECKUE CBOMCTBA OCHOBaHUH. [loydeHne ocHOBaHUIA
Kucnotel. Kmaccudukanmst xuciaor. Homenknarypa kucinoT. dusnyeckne W XHUMHYECKHE CBOWCTBAa KHCIOT. Psp
2.8
aktuBHOCTH MeTasuioB H.H. bekerosa. [lonydenue kuciaot
2.9 Comu. Homenknatypa cosieil. @u3nueckue 1 XuMH4YecKkrue cBoicTBa coJie. [loyuenne conei
2.10 ['eneTnyeckas cBsSI3b MEXKIYy KJIaCCaMH HEOPTraHUYECKUX COCAMHEHUMN
XUMUYECKUH AKCIEPUMEHT: KauyeCTBEHHOE ONpeAeTICHHE COJEp>KaHusl KUCIOpOoJa B BO3MAyXe, MOJydYeHue, coOupaHue,
pacro3HaBaHUe W HM3y4EHHE CBOWCTB KHCIOPOJa, HAOIIOJCHHE B3aUMOJICHCTBHUS BEIIECTB C KHCIOPOJOM M YCIOBHS
T BO3HMKHOBEHHUS M TpPEKpalleHHs] TOpeHus (Mokapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCHAOB M OINMCAaHUE UX CBOMCTB,

IIOJIYYCHHEC, CO6I/IpaHI/Ie, pacrio3dHaBaHuEC W U3YUYCHHC CBOJMCTB BOJOpOaa (ropeHHe), B3aUMOICHUCTBUE BoJopoaa C
OKCHJIOM MC,Z[I/I(H) (B03MO)KHO HCIIOJIb30BaHUC BI/I,[[eOMaTepI/IaJ'IOB), Ha6J'II-OI[eHI/Ie 06pa3u0B BCIICCTB KOJINMYCCTBOM 1

MOJIb, UCCIICJOBAHUC 0COOCHHOCTEH pacTBOPCHUA BEIICCTB C pa3J11/1qH0171 pacTBOPUMOCTBIO, ITPUTOTOBJICHUE PACTBOPOB C




OTpeeIEHHON MacCOBOM J10JIel paCTBOPEHHOIO BEILIECTBA, B3aUMO/IEHCTBUE BOJIbI C METAJUIAMU (HAaTPUEM U KaJbLIEM)
(BO3MO>KHO HCIOJb30BAHUE BUJEOMATEPUAIIOB), ONPEAEICHUE PACTBOPOB KUCIOT U LIEJIOUYEH ¢ MOMOILBIO UHAUKATOPOB,
UCCIIEIOBaHUE 00pa3L0B HEOPraHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHMSI OKPACKU MHIANKAaTOPOB
B pacTBOpax KHCIOT U LIeN0oYel, u3ydyeHue B3aumojeiicteus okcujaa meau(ll) ¢ pactBopoM cepHOil KUCIOTHI, KHCIOT €
MeTaJUIaMH, PEeaKINi HEUTPpAIIU3aUH, [TOJTy4eHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOIO METauIa APYTUM U3

pacTBOpa COJIM, pEHIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 N0 TeMe «BaxkHelne Ki1acCchl HEOPraHMYECKUX COEAMHEHUI

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

Xumudaeckas cBs3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHHBIE pCaKknuun

3.1

[lepBbie MOMBITKK KJIACCU(PUKAIUMA XHUMHUYECKUX 37eMeHTOB. [loHATHE O Tpymnmax CXOAHBIX AJIEMEHTOB (IIEIIOYHBIC U
IEJIOYHO3EMETIbHBIE METalJIbl, TajOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amM(pOoTepHbIE OKCHIbI U

TUAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. [lepuomnueckas cucrema xumuuyeckux snemeHToB .M. MenneneeBa. KopoTkonepuoaHas u
mmrHHONIepuoAHas (Gopmel Tleproanyeckoit cucrembl xumudeckux anemeHToB [I.M. MenpaeneeBa. Ileprobl U rpynimsl.

duzndeckuil CMBICHT MOPAAKOBOI'0O HOMEPA, HOMEPOB IIEPHOJAa U I'PYIIIIEI 3JIEMCHTA

3.3

Crtpoenue aromoB. CoctaB aTOMHBIX sifiep. M3oTombl. DiekTpoHbl. CTpOCHHE 3JIEKTPOHHBIX 000JI09€K aTOMOB TepBBIX 20
XUMHUYECKUX 3eMeHTOoB [lepuoanueckoit cucrtemsl .M. MenneneeBa. XapakTepuCTUKa XMMUYECKOTO 3JIEMEHTA IO €ro

noJioxxenuto B [lepuoanueckoit cucreme .M. Menpaeneena
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3aKOHOMepHOCTI/I N3MCHCHHS pagnyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U HEMECTAJNIMUCCKUX CBOMCTB 10
rpyimnamM u mnepuoaam. 3HayeHue Hepnonnqecxoro 3aKOHa H HepHOHHqCCKOﬁ CHUCTCMbI XHUMHUYCCKHX DJOJICMCHTOB IJIA

pa3BuTUsA Hayku U npakTtuku. .M. MenzaeneeB — y4€HbIN U IpaKJaHUH




35 Xumnueckasi cBa3b. KoBanenTHas (MOJsipHAsi U HETMOJISIPHAS) CBS3b. DJIEKTPOOTPUIIATEIIFHOCTh XUMUYECKUX JIEMEHTOB.
' HNonnas cBsa3b
36 Crenenp okucieHus. OKHUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakiuu. [Ipoliecchl OKUCIEHHUS W  BOCCTAHOBJICHHSI.
' OKHUCIIUTEIIN ¥ BOCCTAHOBUTEIH
XUMHUYECKUH IKCTIEPUMEHT: U3ydeHUE 00pa3I[0B BEIIECTB METAJJIOB M HEMETAJIJIOB, B3aUMOJICUCTBUE THAPOKCH/IA IIMHKA
3.7 C pacTBOpaMH KHUCJIOT U IIEJOYed, TPOBEJIEHHWE OIBITOB, WIUIIOCTPUPYIOUIUX TPUMEPHl  OKUCIUTEIHHO-
BOCCTAaHOBUTEJLHBIX PEAKIUK (TOPEHUE, PEAKIIUN PA3JI0KECHHS, COSTMHEHHS )
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 BemectBo u xummnueckas peakuus. [loBropenue
[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux siemeHToB JI.M. MenaeneeBa. CtpoeHue aTOMOB.
1.1 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XMMHMUYECKHX JJIEMEHTOB IMEPBBIX TPEX NEPUOJOB, KalUsl, KaJIbIUA U HX
COCJIMHEHUH B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoit cuctemMe u CTpOEHUEM X aTOMOB
CtpoeHue BeliecTBa: BUJIbI XUMUUECKON CBS3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
. TUNA KPUCTAJUIMYECKON peméTKn M BUJa XUMUYecKoi cBsa3u. Kraccubukaiys M HOMEHKIATypa HEOPraHUYecKHX
' BEIECTB (MEXIyHApOAHAs W TpUBHAlIbHAsA). XMMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCALIUXCA K PA3IMUYHBIM Kilaccam
HEOPraHUYECKNX COEAMHEHUH, T€HETUYECKask CBSI3b HEOPTaHMUECKHUX BEILIECTB
1.3 Knaccudukainus XUMHUYECKUX PEAKIUN MO Pa3IuYHbIM MpHU3HAKaM (M0 YMCIY M COCTaBy Yy4YacTBYIOIIUX B pEaKIUU




BEILECTB, MO TEIUIOBOMY (P (EKTY, 10 U3MEHEHHIO CTEIEHEH OKUCIIEHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, 110
YUYaCTHIO KaTaiu3aTopa). DK30- U SHJIOTEPMHUYECKHUE DPEAKIUH, TepMOXUMHUeckue ypaBHeHHs. [loHsATHe 0 ckopocTu

XUMHUYECKON peaKIuu

1.4

Ilousitne 00 O6paTI/IMI)IX u H€06paTI/IMI>IX XUMHUYCCKUX PCaAKIUAX. IToraTre 0 TOMOTEHHBIX U TCTCPOrCHHBIX PCAKIHAX.
IToraTne 0 XUMHYECKOM paBHOBECHUM. q)aKTOpI)I, BJIMAIOOIME Ha CKOPOCTH XUMHYSCKOM p€akun W TOJIOXKCHUC

XHUMHUYECKOTO paBHOBCCHUS

1.5

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

OastaHca

1.6

Teopust DJIEKTPOJMTUYECKOM JTUCCOUMALMHU. IEKTPOJUTBI W HEANEKTPONUTH. KaTuoHbl, aHUOHBL. MexaHusm
JMCCOLIMAlMM BEIIECTB C pa3IMYHbIMM BHUAAMU XUMHUecKoM cBs3u. CreneHb auccouuanuu. CHiibHBIE M clla0ble
ANEeKTpoNUThl. Peakiuu noHHOro oOMeHa. YCIOBHS MPOTEKaHUsS peakluuid MOHHOrO OOMEHa, MOJHbIE M COKpaIlEHHbIE
HWOHHBIE ypaBHEHHs peakiuid. CBOWCTBa KHCIIOT, OCHOBAaHHUW M COJIEH B CBETE MPEJCTABICHUN 00 3JIEKTPOJMTUUECKOU

AUCCOoLalu. KauecTBeHHbIC p€aKknun Ha HOHBI. IlonsaTue o Truapoms3c coJieit

1.7

XUMUYECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKHUX BEIIECTB —
METaJJIOB W HeMeTayioB (rpadura M ajMasa), CIOXKHBIX BEUIECTB (XJIOpHAa HATpHs); HCCIEAOBaHUE 3aBUCUMOCTHU
CKOPOCTH XMMHYECKON peakluu OT BO3JACHUCTBHUS Pa3TUYHBIX (AKTOPOB; UCCIEAOBAHUE SIEKTPOIPOBOJHOCTH PACTBOPOB
BEIIECTB, IMpoIlecca JUCCOLMALMU KHUCIOT, IIenodyed U cojied (BO3MOXKHO HCIOJNb30BaHHE BHAEOMATEPUATIOB);
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPU3HAKA MPOTEKaHUs peakiuii MOHHOro obMeHa (oOpa3oBaHME OcCajKa,

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




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

Ka4C€CTBCHHBbIX peaKuHﬁ Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a4a4

Hemerannsl u ux COCIMHCHU A

2.1

OO0mas xapakTepucTuka rajsoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEepHbIE CTENEeHM OKucieHus. CTpoeHue u
(u3UYecKrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe xyiopa (B3auMOJICUCTBUE C
MeTajjlaMi, HEMeTajlaMH, wienodyaMu). XiopoBojopon. CossiHas KUCIIOTa, XWMHYECKHE CBOICTBa, IOJIy4YEHHE,
npuMeHeHue. JlelicTBue Xjiopa U XJIOpPOBOJOpPOJAa Ha OpraHU3M uejoBeka. BakHelmine XJIOpuibl U UX HaXO0XICHHUE B

IPHUPOIE

2.2

O6mras xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHHSI.
CrpoeHue u pu3nUecKre CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIJIOTPOMHbBIE MOAU(PHUKAIIMN KUCIOPOAa U
cepbl. XUMHYECKHE CBOMCTBaA cepbl. CepoBOAOPOI, CTpOCHHE, (DPU3NUECKHUE U XUMUYECKHEe CBOMCTBA. OKCHUIBI CePhI KaK
MIPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIIOTa, pU3nueckue U XuMUYecKre cBoicTBa (00IIMe KaK MpeaCTaBUTENs
KJlacca KHUCJIOT U crenuduyeckue). XuMHUUYEeCKUe Peakiuy, JISKalde B OCHOBE MPOMBIIIJICHHOTO Croco0a MOoJy4eHHs
cepHoit kuciotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KaYeCTBEHHAsI peaklus Ha cynb(ar-uoH. Haxoxxnenue cepsl u eé
coeMHEeHUN B mpupoje. XUMHUYECKOE 3arps3HEHUE OKpYXKaIoLIeH cpelbl COSAUHEHUSMU cepbl (KHCIOTHBIE 0KIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MpeI0TBPAaILeHuUs

2.3

OO0mas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHbIE CTEIEHH OKHCICHUS.
A30T, pacpocTpaHeHue B Mpupoje, GU3NYECKue U XUMHUECKHue cBoiicTBa. KpyroBopor a3zora B mpupojie. AMMHAK, €ro
¢busznueckue W XMMHUYECKUE CBOWMCTBA, MoJiydeHUE U mpumeHeHHe. Coiau aMMOHUS, MX (U3MUECKUE U XUMUYECKUE

CBOﬁCTBa, IMPUMCHCHUC. KauecTtBennas pCaKkiiigd Ha WOHBI AMMOHUA. A3zotHas KHUCJIOTa, ec IMOJIy4YCHHC, (I)I/IBI/ILIGCKI/IC u




XMUMUYECKHE CBOWCTBa (0OIIME Kak NpEeACTaBUTENs Kiacca KUCIOT M cnenuduyeckue). Vcmonp3oBaHHEe HUTPATOB U
CoJIell aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX ya00peHuil. XUMHUUECKOe 3arps3HEHNE OKPYKaloIlleld Cpesibl COEeAUHEHUAMU

a30Ta (KMCIIOTHBIE JI0%K]U, 3arPs3HEHNE BO3/IyXa, T0YBBI U BOJIOEMOB)
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®dochop, amnorpomHsie Momudpukanuu (ocdopa, ¢uznueckne u xumudeckue cpoiictBa. Oxcun dochopa(V) u
dbocthopHas kucnora, (U3MYECKHE M XUMHUUYECKHE CBOWCTBa, mojydeHue. lcmonb3oBanue ¢ochaToB B KauecTBe

MUHEpaJIbHBIX y100peHU

2.5

O6mras xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTETICHU OKHCIICHHSL.
VYrnepon, alioTponHbele MoAU(UKALINY, pacipOCTpaHEHHE B pUpoe, prusndeckue u XuMHYECKUe CBOMCTBA. AcopOiusi.
Kpyrosopot yriepoaa B nmpupone. Okcuapl yriaepoja, ux (usnueckue U XUMUYECKHE CBOICTBA, JEHCTBHE Ha >KHUBbIE
OpraHu3Mbl, MOJY4Y€HHE M MPUMEHEHHE. DKOJIOTHYEeCKHe IMpoOsieMbl, cBs3aHHbIe ¢ okcuaoMm yriepona(IV); rumoresa
rJ100aJIBFHOTO MOTEIJICHUS KJIMMaTa; NapHUKOBBINA 3((deKT. YronbHas KUCI0Ta U €€ CONU, UX (PU3NUecKue U XUMHYECKHe
CBOMCTBa, MoJlydyeHHe U nmpuMeHeHue. KauecTBeHHas peakiusi Ha kKapOoHaT-uOoHBI. Vcnonb3oBaHue kapOOHATOB B OBITY,

MCIUIHUHE, TPOMBIINIJICHHOCTH U CEJILCKOM XO3SMCTBE

2.6

HepBOHa‘IaJIBHBIC MOHATHS 00 OpraHn4eCKUX BC€HICCTBAX KaK O COCAMHCHUAX Yriiepoaa (MCTaH, 9TaH, 3THJICH, allCTUJICH,
OTAaHOJI, TJIMLOCPHH, YKCYCHas KI/ICJ'IOTa). HNx cocraB W XHMHYECKOE CTPOCHHUC. IToHsaTtre 0 OHOJOTMYECKH BaKHBIX
BCIICCTBAX: XHpPaAX, 6CJ'IKaX, Yrji€eBoJgax — W HUX POJH B KHU3HH YCJIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHUYCCKUX U

HCOPraHU4YCCKHUX COCI[I/IHCHI/Iﬁ

2.7

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

MCOUIIUHE, MPOMBINIJIICHHOCTH. Baxneiimue CTPOUTCIIBHBIC MAaTCpHAJIbl: KEpaMHWKa, CTCKJIO, LICEMCHT, 6CTOH,




xene300eToH. [IpoGieMbr 6€30MaCHOTO MCIIOJIB30BAHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMUYECKUH SKCIEPUMEHT: M3y4eHHE O0pa3ll0B HEOPraHMYECKHX BEILECTB, CBOMCTB COJSHOM KHCJIOTHI; IPOBEICHUE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHUI-UOHBI H HAOIIIOJJCHUE TPU3HAKOB MX MPOTEKAHUS; OIBITHI, OTpaXKaromue (Gpusnyeckue
U XMMHUYECKUE CBOMCTBA raJIOTE€HOB M MX COEJUHEHUN (BO3MOYKHO MCIIOJIb30BAaHME BHUJEOMATEPHATIOB); 03HAKOMJIEHHUE C
o0pasmamu XJIOpUA0B (raJoreHUuI0B); 03HAKOMIICHHE ¢ 00pa3liaMu Cephl U €€ COeTUHEHUSIMH (BO3MOKHO HUCIIOJIB30BAHHE
BHJIEOMaTEpHUANIOB); HAOIOIeHIE TIpoliecca OOYIJIMBaHMs caxapa MoJ] AeWCTBUEM KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI;
M3y4YeHNEe XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEICHNE KAaUeCTBEHHON PeaKIy Ha Cylb(aT-uoH 1
HaOJo/IeHNe MpU3HaKa e€ MPOTEeKaHMs; O3HAKOMJIEHHE C (U3MYECKMMH CBOWCTBaMU a30Ta, Gochopa U uX cCoOeAMHEHUH
(BO3MOXHO UCITOJIb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMu a30THHIX U (PochHOpHBIX yA0OpeHMIt; TOTyIeHHE, COONpaHUe,
pacrno3HaBaHUe U M3Y4YeHHE CBOMCTB aMMHUaKa; MPOBEJICHNE KaUeCTBEHHBIX PEeaKINil Ha MOH aMMOHUS U (docdaT-HuoH U
W3y4YeHHE MPU3HAKOB MX NPOTEKaHWs, B3aMMOJECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAbl0 (BO3MOKHO
WCIOJIb30BAHME BUJEOMATEPHANIOB); HM3Y4YEHHE MOJeNiell KpUCTAJUIMYECKUX pemeEToK anMmasa, rpadurta, QyniepeHa;
03HAKOMJIEHHE C TIPOLECCOM aCOPOIUN PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM MPOTHUBOrasa;
MoJiyueHue, cobupanue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKUCIIOTO rasa; MpoBeIeHNE KaueCTBEHHBIX PeakIuil Ha
KapOOHAT- M CHJIMKAT-UOHBl M HU3YyYEHUE NPU3HAKOB HUX MPOTEKAHMs; O3HAKOMIIEHHE C MPOAYKIUEH CHIMKAaTHON

IIPOMBIINIJIICHHOCTH; pEIICHNUE SKCIICPUMCEHTAJIBHBIX 3a/iad I10 TEMEC «BaxHelIe HeMeTaJlIbl U UX COCANHCHUA

MerTaniasl U UX COSIUHCHUS

3.1

O6ma51 XapPaKTCPUCTUKA XUMHYCCKHUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHHH HUX IIOJIO’KCHHUS B HepHOHquCKOﬁ CHUCTEMC
XMUMHNYCCKHUX JOJICMCHTOB I[I/I MenjgeneeBa u CTpOCHHA AaTOMOB. CTpOCHI/Ie MeTajlJIoB. MeTannuueckas CBSI3b U

MCTAJUIMYCCKAA KpUCTAJUITNYCCKAA peméTKa. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ pAx HaHpﬂ)KeHI/Iﬁ MCTAJIJIOB




3.2

dusnueckue W XMMHUYECKHE CBOMCTBa MeTamuioB. OOmme crnocoObl monydeHuss metawioB. [loHsatue o Koppo3uu
METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIUThl MX OT Koppo3uu. CruiaBel (CTanb, YyryH, JIOPTIOMHHHNA, OpoH3a) M HUX

IIPUMEHEHHE B OBITY U IPOMBIILIJIEHHOCTH
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[[lerounble MeTaiuibl: ToJ0keHUe B [leproanueckolt cucreme xumudeckux sneMmeHToB [[.M. MeHneneeBa; cTpoeHue ux
aTOMOB; HaXxoKJieHHue B npupoje. dusnmueckre M XUMHYECKHE CBOWCTBA (Ha mpumepe Hartpus U Kanus). Okcunabl u

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

3.4

[[lennoyHO3eMeNbHBIE METAJUIBI MATHUI W KaJbIWWA: T0JIOkEeHHE B [leproanueckoit cucteme XuMH4Ieckux anementoB J1.1.
MenneneeBa; CTpOCHHE UX aTOMOB; HaXOXJeHHE B mpupoie. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHus M KaJbIIMs.

Baxneitmme coequHeHns Kaablus (OKCHI, THAPOKCH, coyn). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHEHUs

3.5

AmomunMii: Tonoxxkenue B Ilepuognueckoin cucteme xumuyeckux sneMeHToB J[.M. MennaeneeBa; crpoeHue aroma;
HaxoXkJaeHue B mpupoje. Ou3nyecKkue U XMMUYECKHE CBOMCTBA amfOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA M THIAPOKCHIA

AJTFOMHWHUA

3.6

Kenezo: monoxenue B Ilepuommueckoil cucreme xumuyeckux s3yemeHToB .M. MenaeneeBa; cTpoeHUE aroma;
HaxoXJieHue B npupoje. PuU3nMUecKue W XUMHYECKHE CBOMCTBA jkene3a. Okcuubl, TuApokcunbl U conu xenesa(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJTyYCHHE

3.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMJICHUC C O6p33L[aMI/I MCTAJJIOB U CIIJIaBOB, UX (1)I/ISI/I‘I€CKI/IMI/I CBOI‘/‘ICTBaMI/I; HU3YUCHUC
PE3yJIbTATOB KOPpPO3UHU MCETAIIOB (BO3MO)KHO HCIIOJIB30BaHHUC BI/I,Z[COMaTepI/IaJIOB), 0coOeHHOCTEH BSaHMOI[efICTBI/ISI
OKCHAA KaJIbllUd W HATpUA C BO,I[OI71 (BO3MO)KHO HCIIOJIBb30BaHHUC BI/I,Z[GOMaTepI/IaJ'IOB); HCCIICOOBAHUC CBOMCTB KECTKOM
BOJBI; IMpoHIeccCa ropCHusA XKejac3a B KUCIOPOJALC (BOSMO)KHO HCIIOJIB30BaHHUC BI/I,I[GOMaTCpI/IaHOB); IIPU3HAKOB ITPOTCKAHUS

KaueCTBEHHBIX peaklnii Ha MOHBI (MarHus, Kanblus, anroMuaus, nuHka, xene3a(ll) u xeneza(Ill), menu(Il); nabmoaeHue




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

OKCIICPUMCHTAJIBHBIX 3aJ]a4y 110 TECME «BaxxHenmue MeTaIUTBI U UX COCIUHCHU A

4 XHUMHS ¥ OKpYKarolas cpena
HoBeie martepuansl u TexHonoruu. BemiecTBa M marepuainbl B MOBCEAHEBHOW >KU3HM YEJOBEKA. XUMHUS U 3JI0POBbBE.
4.1 be3onacHoe ucnosnab30BaHUE BEIIECTB M XMMHMUYECKUX peakuuil B ObITy. IlepBas momomip Mpu XUMHUYECKHX OKOTax U
OTpaBJICHUSIX
OCHOBBI PKOJIOTUYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpssHeHue okpyxaromen cpensl 1IJIK. Pons xumuum B pemenun
4.2 sKoJIorMueckux mpobseM. [IpupoaHble HCTOYHUKU YTI€BOAOPOJOB (Yrojb, MPUPOJHBIN Ta3, HE(PTH), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH
4.3 XHUMHUYECKUH AKCIIEPUMEHT: 3ydeHHEe 00pa3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MaTEPHAIbI)




MMPOBEPSAEMBIE HA OI'D IO XUMUWU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJILHOW MPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUSI

Kon
NpoBepPsiEeMOro
TpeOoBaHUS

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

1

[IpencraBnenue:

1.1

0 TMO3HABAEMOCTH SIBJICHUI MPHUPOJbI, IOHUMaHUE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHYECKOW HAYKH Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeHd KYIbTYpbl U MPAKTHYECKON JesTebHOCTH

YCJIOBCKA B YCIOBUAX COBPEMCHHOI'O O6H.I€CTB3; IMOHUMaHHUEC MECTa XUMHH CPEAN APYIUX €CTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX METOJAaX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U TCOPETHUYCCKUX MCETOJAaX HMCCIICAOBAHUSA
BCIICCTB U U3YYCHUSA XUMHUYCCKUX peaKunﬁ; YMCHHUE UCIIOJIB30BATh MOACIINU JIA 00BICHEHHS CTPOCHHUA aTOMOB

1 MOJICKYJI

1.3

0 cdepax MnpodeccUOHANBHON JAEATEIbHOCTH, CBSI3AHHBIX C XUMHEH M COBPEMEHHBIMU TEXHOJIOTUSMH,
OCHOBAaHHBIMH Ha JOCTM)KEHUAX XUMHUYECKON HAayKH, YTO MO3BOJIUT 00YYaIOIIUMCS pacCMaTpUBATh XUMUIO Kak
chepy cBoeit Oynymieil npodecCHOHaIbHONW AEATEIbHOCTH M ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHUU Kak

MpOQHUILHOTO MPEAMETa MPH Mepexo/ie Ha YPOBEHb CPEAHET0 0011ero o0pa3oBaHus

Bnagenue cuctemMoil XMMHYECKHX 3HAaHUH W YMCHHUC IPHUMCHATH CUCTEMY XHMUYCCKHUX 3HaHI/II71, KOTOpasa

BKJIKOYACT:

2.1

BaXHEHIINE XUMHYECKUE MOHITHSA: XUMHYSCKUN 9JICMCHT, aTOM, MOJICKYJIA, BCIICCTBO, IIPOCTOC MU CJIIOKHOC




BELIECTBO, OJIHOPOJIHASI U HEOJHOPOJHAs CMECh, OTHOCUTENIbHbIE aTOMHAsl U MOJIEKYJISIPHAs. MacChl, KOJMYECTBO
BELIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIpHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJb (CPEIHss), XUMUYECKast
peakiys, peakiui COSTUHEHMSI, PEaKIIUU PA3JIOKEHHSI, PEaKIIMU 3aMEeIeHUs, peaklui 00OMeHa, TerioBoi ekt
peaxiuu, 3K30- U SHAOTEPMHUECKUE PEaKIUH, PACTBOP, MACCOBAsl JI0JISl XUMUYECKOTO AJIEMEHTa B COEAUHEHUH,
MaccoBas J0Jsl U MPOLIEHTHAs KOHILIEHTPAIMs BELECTBa B pacTBOpE, SIAPO aTOMa, 3JIEKTPOHHBIA CJOM atoma,
aTOMHas Op6I/ITaJ'II), paanyc aToMa, BAJICHTHOCTD, CTCIICHb OKHCJIICHU A, XUMUYCCKast CBs3b,
AIEKTPOOTPHUIIATEIILHOCTD, TIOJIIPHAS W HETOJIApHAsT KOBAICHTHAS CBSI3b, HOHHASI CBSI3b, METAJUTMUECKAS CBSI3b,
Kpuctajuimyeckas peméTKa (aTOMHafl, HOHHAaA, METAJIJINYECKasl, MOJ'IeKy.]'IHpHaH), HOH, KaTUOH, aHUOH, 3JICKTPOJIUT
U HEDJIEKTPOJIUT, DJIEKTPOJIMTHYECKash JUCCOLMAIUs, pEeakIu HOHHOrO OOMEeHa, OKHCIIHUTENbHO-
BOCCTAHOBHTEJbHBIE PEAKIMH, OKUCIUTENb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIIEHUE, AJIIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTUMbIe peakiH, CKOPOCTh XUMUYECKON peaKlnu, KaTalu3aTop,

[TJIK, koppo3usi METAJIJIOB, CILIABbI

OCHOBOITOJIAralolie 3aKOHbl XMMHUH: 3aKOH COXpaHEHHUsI Macchl, nepuoauudeckuid 3akoH /.M. Menneneena,

22 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo
2.3 TEOPUHU XUMHUH: aTOMHO-MOJICKYJISIPHAS TEOPHUS, TEOPHS IISKTPOTUTHICCKON TUCCOUAITUN
3 Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIICH
YMEHHE MPaBUIILHO KCIIOJIb30BATh N3YYEHHbIE BEIIECTBA U MaTepPHAIIbI (B TOM YHCIIe MUHEPATIbHBIE YI0OpEHUS,
11 METaJUIbIl ¥ CILIABBI, IPOIYKTHI MEPepad0TKU MPUPOAHBIX HCTOYHUKOB YIIIEBOJAOPOOB (YIJIsl, IPUPOTHOTO Ta3a,

He(bTI/I) B 6bITy, CCJIIBCKOM XOSHﬁCTBe, Ha ITPOU3BOACTBC U IOHMMAHUC 3HAYCHU A JKUPOB, 66J'IKOB, YIJIeBOAOB I

OopraHu3Ma 4YeCJIOBCKA; YMCHHUC IMPOTHO3HUPOBATH BJIMUAHUC BCHICCTB W XUMHUUYCCKUX IHNPOLCCCOB Ha OPraHU3M




YeJI0BEKa M OKPYKAIOIIYIO IPUPOIHYIO CpeLy

3.2 YMEHHME HHTErPUPOBATh XMMHUECKNE 3HAHUS CO 3HAHUSAMHU JPYTruX y4eOHBIX IPEIMETOB
13 HAJIMYHE OTBITa PabOTHI C PA3IMYHBIMHA HCTOYHUKAMU MHPOPMALIUHU TI0 XUMUH (HAy4IHAsl U HAYYHO -TIOIYJISIpHAS
' JIuTepaTypa, CioBapy, CIPaBOYHUKHN, UHTEPHET-PECYPCHI)
34 yMeHHE 0OBEKTUBHO OLEHMBATh MH(OPMALIMIO O BEIIECTBAX, X MPEBPAIICHUSIX U MPAKTUYECKOM PUMEHEHUN
' 1 yMEHHUE UCIOJIb30BaTh €€ JUIsl pelIeHHs yueOHO-T03HaBaTEIbHbIX 3a/1a4
Bnagenue ocHoBaMM MOHATUHWHOTO amnmapara W CHMBOJHUYECKOTO $I3bIKa XMMHHU Ui COCTaBJIEHHUS (OpMyI
4 HEOPraHMYECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX PeaKlii; ocHOBaMU XxuMudeckoil HomeHkinatypsl (IUPAC
Y TPUBHAJILHOI)
YMeHue o0bSICHATH CBSA3b MOJIOKEHUS 3eMeHTa B [lepuoanyueckoil cuctemMe ¢ YMCIOBBIMH XapaKTePUCTHUKAMU
5 CTPOCHHS aTOMOB XHMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, oOIee YUCio AIEKTPOHOB), pacipeieIcHueM
3JIEKTPOHOB 10 SHEPTE€TUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJIOB, KaIUA U KaJIbLUS
[IpencraBienre 0 MNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB XHMMHUYECKHX DJJIEMEHTOB (paguyc aroma,
6 AJIEKTPOOTPHUIIATENILHOCTD), MPOCTHIX U CIIOKHBIX BEUIECTB OT TMOJIOKEHUs 3ieMeHToB B [lepuomuueckoit
cucTteMme (B MajbIX NEPUOJIaX U TJIABHBIX HOJrPYIINAX) U AIEKTPOHHOTO CTPOEHUS aToMa
7 Ymenue knaccuuuupoBarh:
7.1 XUMUYECKUE FIEMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XMMHUYECKHE PEAKIINU




YMeHue onpenensarh:

8.1 BaJICHTHOCTh M CTETICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BHJI XUMHUYECKOU CBSI3U M THUIT KPUCTATMYECKON CTPYKTYPHI B COSTMHEHUSIX
8.3 XapakTep cpeibl B BOAHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHHU)
8.4 OKUCITUTEh U BOCCTAHOBHUTEIb
9 YMeHue XapakTepru3oBaTh (pU3MIecKue U XUMHIECKUE CBOMCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOJOPOA, TpaduT, aiMa3, KpeMHHM, a30T, Gocdop, cepa, Xiop, HATPHIA,
' KaJIWiA, MarHui, KaJIbIIui, aTFOMAHAN, KEJIe30)
CJIOXHBIX BEIIECTB, B TOM YHCIIC HX BOJHBIX PACTBOPOB (BOJIa, aMMHAK, XJIOPOBOJIOPOJI, CEPOBOIOPO/I, OKCHIBI
92 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, cepnas, a3oTHCTas, a30THasd,
dbocdopHas, yrobHas, KpeMHHEBASI KHCJIOTA U MX COJIH )
MIPOTHO3UPOBATh U XapaKTepU30BaThb CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HX COCTaBa M CTPOCHUS,
9.3 MIPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOICTB, BO3MOKHOCTh MPOTEKAHUSI XUMUYECKHUX MPEBPAIllCHUN B
Pa3IUYHbIX YCIOBUAX
10 YMeHue cocTaBiIsITh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUS PEaKIIMii, B TOM YHCIIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM
10.3 WUTIOCTPUPYIOMINX XUMHUUYECKUE CBOMCTBA M3YUEHHBIX KJIACCOB (TPYII) HEOPTaHUYECKHIX BEIIECTB




10.4

MOATBCPKAAOIMUX 'CHETUYCCKYIO B3aUMOCBA3b MCKAY HUMU

11 YMeHue BbIUUCITh (IPOBOAUTH PACUYETHI):
11 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJII0 XMMMUYECKOIO 3JIEMEHTAa B
' COEIMHEHUH
11.2 MAacCOBYIO JIOJIFO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bheM Ira3oB
114 M0 YpaBHEHUSM XHMHUYECKHX PEaKIUi M HAXOJUTh KOJWYECTBO BEIIECTBA, 00BEM M MacCCy peareHTOB HIIA
' MPOJAYKTOB PEAKITHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMHM METOJaMH HAay4YHOTO IMO3HaHus (HaOnrofeHue, W3MepeHue, SKCIEePUMEHT, MOJEIUPOBAaHUE) MPHU
12.1 M3y4YEHUN BEIIECTB M XMMHUYECKHX SBJICHWUW; yMEHHE CPOpMyIHpOBaTh MPOOIEMYy M MPEUIOKUTh MyTH €&
pelieHus
12.2 0e30macHO# pabOThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMHUUECKOU MOCYI0N U JIa0OPATOPHBIM 000PYI0BAHHEM
npaBuwiiaMu 0€30MacHOro OOpalleHHs] C BEIIeCTBAMH, UCIOJIb3yEeMbIMU B MOBCEAHEBHOW KU3HU, MpPaBUIAMHU
123 MOBEACHUS B LESAX cOEpexeHHs 310POBbs M OKpPY’KaIOIEel MPUPOAHON Cpelibl; MTOHUMaHKe Bpeaa (OMacHOCTH)
' BO3JICHCTBUSL HA KUBBIE OPTaHU3MBI OTPECIEHHBIX BEIIECTB, CIOCOO0B YMEHBIICHUSI U MPEIOTBPAIICHUS HX
BpPEIHOTO BO3JICHCTBUS
13 Hanuuue npakTHuecKrux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CICIYIOINX XUMUYECKIX IKCIIEPUMEHTOB:
13.1 W3y4YeHHE U ONHCaHHE (PU3MYECKUX CBOWMCTB BEIIECTB; O3HAKOMJICHHE C (UBNYECKUMU U XUMUYECKHUMHU




SABJICHHUAMMU; OIIBITHI, WJIJIFOCTPUPYIOUIUC IMTPHU3HAKW IIPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

13.2 M3y4YeHue crocoO0B pa3zielieHus: cMecei
133 MOJy4eHUE KHUCIIOPOJa M M3YYCHHE €ro CBOMCTB; MOJy4Ye€HHE BOJOPOJA M U3YUECHHE €r0 CBOMCTB; MOJyYEHUE
' YTJIEKHUCIIOTO Ta3a U U3yYeHUE €ro CBOMCTB; MOJydeHUEe aMMHUaKa U U3y4eHUe ero CBOMCTB
13.4 MPUTOTOBJIEHUE PACTBOPOB C ONMPEECTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA
13.5 MIPUMEHEHHNE WHIUKATOPOB (JJakMyca, METHIOpamka u (peHondTarenHa) s OnpeAesieHus XapakTepa cpeibl B
' pacTBOpax KUCJIOT M IIEeJI0YEN
WCCIIEZIOBAaHUE U OTHCAHUE CBOMCTB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB; M3yYCHHE B3aWMOICHCTBUS
13.6 KHCIOT C METaUlaMH, OKCHJIAMH METAJUIOB, PAaCTBOPUMBIMH M HEPACTBOPUMBIMH OCHOBAHUSMH, COJISIMH,
' MOJIyueHHUE HEepPAaCTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOTO MeTaljla JPYrMM W3 pacTBOpa COJIM;
uccienoBaHue aM(POTEPHBIX CBONCTB THAPOKCUIIOB aTIOMUHUS U IIMHKA
pelleHne HKCIEpPUMEHTaJIbHBIX 3a7ad 1o TemaM: «OCHOBHBIE KJIaCChl HEOPraHMYECKUX COCAMHEHUI»;
13.7 «DNEKTPOIUTHYECKAs JUCccolManusy; «BaxkHelue HeMeTaJulbl M UX COEUHEHU»; «BaxkHeniue MeTamuibl 1
WX COCAMHEHUSD)
XMUMHUYECKHUE OKCIEPUMEHTHI, WJUTIOCTPUPYIOUIUE TMPU3HAKK MPOTEKAHUS peakuuid HOHHOTO OOMEHa;
13.8 KaueCTBEHHbIC pEaKUWHU Ha TMPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HOHBI: XJIOPHUI-, OpOMHUI-, HOAWMI-,
' cynbdar-, docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THIPOKCH]I-MOHBI, KATUOHBl AMMOHHUS, MarHus, KalbLUs,
ATFOMUHMS, XKene3a (2+) u xkenesa (3+), menu (2+), ITUHKA
14 YMenue:
14.1 MIPENICTaBIATh Pe3yNbTaThl SKCIIEPUMEHTa B ()OpMe BBIBOJOB, JOKA3aTeNbCTB, TpaUKOB M TAOIUI] U BHISBISATH




OMITMPUYICCKHUEC 3aKOHOMECPHOCTHU

14.2

YCTaHaBJIMBATb CBA3UM MCXKIY PCAJIbHO Ha6JHOI[aeMI)IMI/I XUMHUYCCKMMU SBJICHUAMHU MW IIPOLCCCaAMU,

MPOUCXOIIIMMHU B MaKpO- U MEKPOMHPE, OOBSICHATH IPUIMHBI MHOTO0OPa3Hsl BEIECTB




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

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 [TepBoHayanbHBIE XUMUYECKUE TOHATHS

1.1 YucTteie BemectBa u cMecH. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE JIeMEHTHI. CUMBOJIbI XUMHUYECKHUX AIEMEHTOB. [IpoCThIe U CII0KHBIE BEIIECTBA.

1.3 Xumudaeckas popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTETICHb OKHCIICHUS

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

s KonnuectBo BemectBa. Moabs. Mousipaas macca. MousipHbiii 00bEM Ta30B. B3anMOCBS3b KOJIMYECTBA, MAcChl M YHCIIA
' CTPYKTYPHBIX €IMHUI BEIIECTBA

L6 ®u3nyecKue W XUMHUYECKHE SABJICHUA. XUMHUUYECKas peakiuus W €€ NpPU3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
' XUMUYECKUE YPABHECHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xumudeckux neMentToB [[.1. Menneneea. CtpoeHne aTOMOB

)1 [lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuyeckux siaeMeHToB JI.M. MenneneeBa. Ilepuonsl U rpynmsl.
' @u3NUecKuil CMBICI NOPSIKOBOTO HOMEpPA, HOMEPOB MEPUO/IA U I'PYIIIBI 3JIEMEHTA

55 Crtpoenune atomoB. CoctaB aTOMHBIX sijiep. M3oTombl. DnekTpoHbl. CTpOEHHE IEKTPOHHBIX 000JI0YeK aTOMOB mepBbIx 20

XUMHUYECKUX A1eMeHTOB llepuoauueckoii cucremsl .M. Menneneesa




3aKOHOMEPHOCTH B W3MEHEHUHU CBOWCTB XHMUUYECKHUX JJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaiusl, KaJlblus (paguyca

2.3 aTOMOB, 3JIEKTPOOTPHUIIATEILHOCTH, METAIUTMYECKUX M HEMETAJUIMYECKUX CBOWCTB) M UX COCAMHEHHN B COOTBETCTBUM C
MOJIOXKEHUEM 3J1eMeHTOB B [leproanueckoit cucreme U CTPOCHUEM UX aTOMOB
3 Crtpoenue BemecTa
31 Xumudeckasi cBs3b. KoBaneHTHast (MOJsipHAs M HETOJSPHAs) CBSA3b. DJIEKTPOOTPHUIATEIHPHOCTh XUMUYECKUX DJIEMEHTOB.
' Honnas cBsa3b. MeTtamnyeckast CBSI3b
32 Tumbl KpUCTANIMYECKUX PEMIETOK (aToOMHas, WOHHAs, METaJUTMYecKas), 3aBUCHUMOCTh CBOWCTB BEIIECTBa OT THIA
' KPUCTAJUTMYECKOUN PEIIETKHN U BU/Ia XUMUYECKOH CBSI3U
4 Baxwuelinne npeacTaBuTeNIn HEOPraHUYECKUX BelecTB. HeMetaiuibl U ux coeimHeHus. MeTaibl MU UX COEMHEHUS
Knaccudukanus u HOMEHKIATypa HEOPraHWYEeCKHX COEIUMHEHHI: OKCHUIOB (cosieoOpa3yroline: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbIe) 1 HecoJIe0Opasyrolre; OCHOBaHUM (IIEI0YN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KHCIOPOICOACPIKAIIIE
1 OECKUCTIOPOIHBIC, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCTIBIX)
. ®u3nueckue U XMMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPOJA, XJOpPA, KUCIOpPOJAA, CEpbl, a30Ta,
' dbocdopa, yraepoa, KpeMHHs
43 ®u3nuecKue 1 XMMUYECKUE CBOMCTBA MPOCTHIX BELECTB-METAIUIOB: JIUTHUS, HATPUS, KAJIUs, MATHUS U KaJIbLIVSL, AJIFOMUHUSA,
' xKene3a. DIEKTPOXUMHUYECKUH Psiji HAPSHKEHU METaIOB
4.4 du3nueckrue 1 XMMUYECKHE CBOMCTBA BOJAOPOJAHBIX COCAMHEHUN HEMETAJUIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOAA, aMMHUAKA
45 duznyeckue U XMMUYECKHE CBOMCTBA OKcua0B HeMeTawoB: cepol (IV, VI), azota(Il, IV, V), docdopa(lll, V), yraepona(ll,
' IV), kpemuusa(I1V). IlonydyeHrne okCHI0B HEMETAIIOB
4.6 Xumrueckue cBoiictBa okcuoB: MetaiioB [A-IIIA rpymm, nuaka, meau(Il) u sxeneza(Il, II1). [TonydeHne OKCHIOB METAIIOB




XVMHUYECKUE CBOMCTBA OCHOBAHWUU M aM(OTEPHBIX THAPOKCUIOB (HA TIpUMEpE TUIAPOKCUIOB ATIOMUHUS, JKeJe3a, IIHHKA).

47 [lonyuenue ocHOBaHUI U aMPOTEPHBIX TUAPOKCHIOB
OO0mue XMMUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOJIHOM, CEPOBOJIOPOTHON, CEPHUCTOM, CEPHOM, a30THOM, PochopHOH,
4.8 KpEeMHUEBOH, yroyibHOM. OcoOble XMMHYECKHE CBOMCTBa KOHIEHTPUPOBAHHON cepHOW M a30THOW kuciot. [lomydenue
KHUCIIOT
4.9 OO6mue XxuMHUIeCKHe CBOMCTBA cpenHux coJie. [lomydenne conei
4.10 [Tonydyenue, cobupanue, pacrio3HaBaHUE BOJIOPOa, KUCIOPO/Ia, aMMHAKa, YIJIEKUCIIOTO ra3a B JJabopaTopuu
4.11 [Tonyuenue amMmmuaka, CepHOM M a30THON KHUCIIOT B IPOMBILIIEHHOCTH. O01111e criocoObl OTyYeHHs] METAILIIOB
4.12 I'eneTnueckas cBsI3b MEXKy KJIAaCCAMH HEOPraHUYECKUX COCTUHEHUN
5 XHUMHUYECKUE PEAKITUN
s Knaccudukanuss XuMUYeCKMX peakUuil MO pa3WyHbIM MpU3HAKAM: MO YHCIYy M COCTaBy YYAacTBYIOLUIMX B peakluu
' BEIECTB, 110 TEIIOBOMY 3(pPexTy, 10 U3MEHEHUIO CTENIEHEH OKUCICHUSI XUMUYECKIX JIEMEHTOB
53 TeroBoil 3(pdexkT XUMHYECKONW peakluuu, TEePMOXHUMHYECKHE YypaBHEHUS. ODK30- U OSHAOTEPMHUYECKUE PEaKIUU.
' TepmoxumMuueckre ypaBHEHUS
53 OKHCIIUTENTbHOBOCCTAHOBUTENbHBIE peakuu. OKHUCINTENN U BOcCTaHOBUTENM. [Iponiecchl OKUCIEHHsST 1 BOCCTAHOBJICHUS.
' DNEKTPOHHBIN 0aNaHC OKUCIUTEILHOBOCCTAHOBUTEIBHON PEeaKIIMK
54 Teopust snekTpoauTHUECKOil muccouuanuu. KaThoHbl, aHHMOHBL. DJEKTPOIUTHI U HEANEKTPOJUThl. CHIIbHBIE U Cialble
' 31eKTpoJuThl. CTEeneHb JUCCOMAIINT
5.5 Peakiiun noHHOTO 0OMEHa. Y CI0BUS MPOTEKaHMsI peakiii HOHHOro 0OMeHa, MOJIHbIE M COKpAlllEHHbIE HOHHBIE YPAaBHEHUS




peakuui

6 XUMUS U OKpYXarouias cpeaa
61 BemectBa u MaTepuansl B IOBCEIHEBHOM KU3HU 4yelloBeKa. be3onacHoe UCroab30BaHUE BEUIECTB U XUMUYECKUX peakiui
' B Jlaboparopun u ObITY. [lepBasi moMoIIb MPU XUMHUYECKUX 0XKOTaX U OTPABICHUAX
XUMHYECKOE 3arpsi3HEHHE OKpYKatolel cpebl (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE TIOYBBI, BO3AyXa U BOJAOEMOB), CLIOCOObI
6.2 ero nipegotBpaiienus [IpenenpHas gomyctumas koHuentpaius Bemects ([11K). Pons xumMun B permeHuu 3K0JIOTHIECKUX
npo6sieM. Y cuineHue mapHUKoBoro 3G dekra, pa3pymeHne 030HOBOTO CIIOs
[Ipumenenue cepsl, azora, gocdopa, yriepoaa, KpeMHHUs U UX COECIMHEHUN B ObITY, MEAMIIMHE, MPOMBIIUIEHHOCTH H
6.3 celIbcKOM Xo3sicTBe. [IpuMeHeHHe MeTauloB W CIJIaBoB  (CTalb, YYTryH, JIOPATIOMUHUN, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coenuHeHuil. [IoHsTHE 0 KOpPO3UH METANIOB, OCHOBHBIE CLIOCOOBI 3aIIUThHI UX OT KOPPO3HUU
6.4 [IpupoaHbIe HCTOYHUKHU YTIIEBOJIOPOIOB (Yroib, MPUPOIHBIN Ta3, HEPTH), TPOIYKTHI UX TIepepaboTKu (OEH3MH), UX POJIb B
' OBITY U TPOMBIILIJIEHHOCTH
[lepBoHavanbHble MOHATHS OO0 OPraHMYECKUX BEIECTBAX KaK O COCJUHEHMAX yriiepoja (MeTaH, 3TaH, STHWJICH, alleTUIIEH,
6.5 3TaHOJI, TJIUMIEPHUH, YKCYCHas KuciioTa). [ToHsaTre o OMOI0rnyecky BayKHBIX BEIIECTBAX: KUPaX, OelIKax, yrieBoJax — U UX pOJiu
B KM3HHU YEJIOBEKa
7 Pacuérsr:
7.1 o GpopMynaM XUMUYECKIX COeTMHEHUIN
7.2 Macchl (MaccoBOM) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIM YpOBEHB: YUEOHUK; S-¢ u3ganue, nepepadoranHoe ['adpuensu O.C., Octpoymos WU.I'.,
CnankoB C.A. AkunonepHoe obmiectBo «M3natensctBo «IIpocBemnienue»
» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadborannoe ['abpuensa O.C., Octpoymon N.T'.,

CnankoB C.A. AkimonepHoe obmectBo «M3narenscTBo «lIpocBemnienue»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Mocksa "IIpocsenienne'2023

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://resh.edu.ru/




