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IHosicHuuTeabHAA 3aNIUCKA

Pabouas mporpamma 1o XuMu Ha ypOBHE OCHOBHOT'O 00111ero 00pa30BaHMs COCTaBJI€HA HA OCHOBE MOJO0XKEHUH U TpeOOBaHUI K pe3ybTataMm
OCBOCHHUS OCHOBHOI 00pa30BaTeIbHON MporpamMMsbl, peacTaBlieHHbIX B DesiepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOIO
o01ero oopazoBaHusl, yTBEPKACHHOT'0 TPUKa30M MuHuUCTepcTBa 00pa3oBanus u Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom ITpumepHoii mporpaMMbl
BocniuTanusi, OCHOBHOI 0oOpazoBaTenbHOM nporpammbl [ BOY OOII c. Mypanka , mpumepHO# pabodeid mporpaMMbl IHCTHTYTa CTpAaTETuu pa3BUTHS
obpaszoBanus Poccuiickoil Akanemun odpasoanus M, 2021

OO6pazoBarenbHas IporpaMMa I03BOJIIET HHTETPUPOBATh PEATU3yEMbIE 3/1€Ch TOAXO0/Ibl, CTPYKTYPY U COAEpP)KaHKUE IPU OpraHU3aluu 00y4eHHUsI
XxUMHH B 8—9 Kiaccax, BBICTPOEHHOM Ha 6a3e 11000ro u3 10CTYIHbBIX yueOHO-MeToanueckux komiekcos (Y MK). Mcnons3zoBanue o6opynoBaHus

«Touka pocCTa» MO3BOJIACT CO30aTh YCJIOBUS:
e JUIA paClIMPCHUSA COACPKAHUSA IIKOJIbHOI0 XUMHUYCCKOI'0O 06pa3OBaHI/I$[;
e JIJId IIOBBIIICHUA IM03HAaBATEIILHON aKTUBHOCTH 06yqa}0m1/1xc;1 B eCTeCTBCHHOHaquOﬁ OGH&CTI/I;

e JUIS pa3BUTHS JIUYHOCTH peOEHKa B IIpoIiecce 00ydeHHsl XUMUH, ero CocoOHocTel, (GOpMUPOBAHUS U yIOBIETBOPEHUS COIIMAIBLHO 3HAUNMBIX
WHTEPECOB U OTPEOHOCTEI;

* 151 pa6OTI)I C OI[apéHHI)IMI/I INKOJIbHUKaMH, OpraHu3aliiy UX pa3sBUTHA B pa3JIMUHBIX 001acTIX 06p330BaTeHBHOﬁ, TBOp‘IGCKOﬁ JCATCIIBHOCTH.

[Ipumensis nuppoBbie 1a00PaTOPUHU HA YPOKAX XUMUH, yUaIIUECs CMOTYT BBIMOJHUTH MHOXKECTBO JTJAOOPATOPHBIX pabOT U SKCIEPUMEHT OB 11O
MporpaMMe OCHOBHOM IIKOJIBI.

Kpatkoe onucanne noJxoJ 0B K CTPyKTypUPOBaHUIO MaTepuasoB B oopa3oBarenbHoi nporpamme (OI1) npencraBieHbl cleayouue pas3enbl:
1. .Meroabl n3ydeHus BEUIECTB U XUMUYECKUX SBJICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . IlepBoHauanapHbIC XUMUYECKHE TOHATHUSA . 3 . PacTBOpHL. 4.OCHOBHBIC KJIACCHI HEOPTraHUYECKUX COCTUHECHUM. 5. Teopus 3JIeKTPOIMTHYECKOU
aucconuanuu. 6. XuMU4YecKrue peakiun. 7. XUMHUYECKUE 3JIeMEHTHI (CBONCTBA METAJUIOB, HEMETAJIJIOB U UX COCTUHECHUN ).

B ocHOBY BbIIeEHUS TAKUX Pa3/€NOB 3aJI0KEH XUMUYECKHI SKCIIEpUMEHT, TPaIUIIMOHHAS cucTeMa u3ydeHust XuMuu. OCHOBHOI Gopmoit yueOHo i
JEeSITENIbHOCTH SIBIISIETCSI XUMUYECKHUI SKCIIEPUMEHT, TPOBOANMBIN B BUJE Ta00PATOPHBIX, TPAKTUYECKUX pa0dOT U IEMOHCTpAIH i.



I[GMOHCTpaI_II/IOHHBIfI OKCIICPUMCHT IIPOBOJUTCSA B TOM CJiydae€, €CJIM OH OIaCCH IAJId BBIMIOJHCHUS YUAIIUMUCA WU HMGIOH_II/II;'ICﬂ HpI/I60p NpCaACTaBJICH
B CIMHCTBCHHOM JK3CEMILIAPC.

Jlnst u3ydenus npeamera « XMMHUs» Ha ITane 0OCHOBHOIO 0011ero oopasoBanus orBoaurcsi 136 yacoB: 8 xinacc - 68 yacos; 9 kinacc —68 yacos.
Jlannas obpa3oBaTesibHas IporpaMma o0ecreurnBaeT yCBOSHUE YUallluMU Csl BAKHEHIINX XMMUUECKUX 3aKOH OB, TEOPUH U MOHATHI; popMUpPYET
MPEACTABIICHUEC O POJIM XUMHU B OKPYKAaOIIEM MUPE U )KU3HHU YCIJIOBCKA. HpI/I O9TOM OCHOBHOC BHUMAHHE YACIACTCA CYIIHOCTU XUMHUYCCKHUX U
MCTOAaM UX OCYIICCTBJICHUA.

O)IHI/IM M3 OCHOBHBIX ITPUHIHUIIOB IMMOCTPOCHUSA ITPOTrpaMMBbI ABJEICTCA TPUHIHUIT JOCTYITHOCTH . 9KCH€pI/IMCHTaJ'II)HI)Ie JaHHBIC, ITOJTYUYCHHBIC
yYH4amuMHUCs Ipyu BBITOJIHCHHUH KOJIMYCCTBCHHBIX OIIBITOB, IMTO3BOJIAIOT YUAIIUMCS CaMOCTOSATCIIbHO ICJIATh BbIBOAbI, BBISABJISITH 3AKOHOMCPHOCTH.
HO}IXO)II)I, 3aJIOKCHHBIC B COACPIKAHUEC IIPOrpaMMBbI Kypca, CO34at0T HeO6XO)II/IMI)Ie yCi1oBuA 1Ji1 CUCTEMHOI'O YCBOCHUA YUaIIUMUCA OCHOB HAYKH, IJIA
obecreueHus Ppa3BUBAOMIEr0 U BOCIIUTHIBAKOICT O BOSIICﬁCTBPI?[ O6y‘-IeHI/I$[ Ha JIMYHOCTL y4allerocs.

CDOpMI/IpyeMBIe 3HAHUS JOJDKHBI CTaTh OCHOBOM CHCTEMBI Y66H(H6Hﬂﬁ IIKOJIbHHUKA, HCHTPAJIbHBIM AAPOM €TI0 HAYYHOI'O MUPOBO33pPCHU.

Onucanne MaTepruagbHO-TEXHUYECKOM 0a3bl eHTpa «Touka pocTay, HCIONb3yEMOTro ISl peaan3alun
00pa30BaTeIbHBIX MPOTPaMM B paMKaX MPENoiaBaHus XUMHUHU

Hugposasn (komnviomepnasn) navopamopusn (LIJI), nporpaMMHO-anmapaTHbIi KOMILIEKC, JATIYMKOBAsi CHCTEMa — KOMIUICKT y4eOHOro
000pyIOBaHUS, BKIFOYAIOIINN U3MEPUTENbHBIN 010K, HHTep(delic KOTOPOro MO3BOJISIET 00ECIeUHBaTh CBSI3b C TEPCOHATBHBIM KOMITBIOTEPOM, B Ha 00p
JATYNKOB, PETUCTPUPYIOIINX 3HAYCHUS PA3TUIHBIX (U3HMUCCKUX BEIIMYHNH.

Jlamyux memnepamypul niamuno6blil — IPOCTON U HaJEKHBIN 1aTUMK, IPEAHA3HAUEH JI U3MEPEHUS TEMIIEPATyphl B BOJHBIX pacTBOPax U B
ra3oBbIX cpefax. Mimeer pa3nuunblii Auana3ol uzMepeHuit ot —40 1o +180 °C. TexHndeckue xapakTepUCTUKU AATUNKA yKa3aHbl B UHCTPYKLIUU 11O
IKCILTyaTallUH.

Jlamuuk memnepamypsl mepmonaphslil IpeIHa3HaueH 17151 u3Mepenus temnepatyp 10 900 oC. Ucnonp3yercs npu BhIMOIHEHUN PaboT, CBA3aHHBIX C
M3MEPEHUEM TEMIIEPATyp IUIAMEHU, TIJIABJICHHUS U PA3JIOKEHUS BELIECTB.

ﬂamquk ONMUYECKOU NJIOMHOCMU (wapumemp) — OpeaHa3Ha4YCH 1JI1 UBMCPCHUS OINITUYECKOM IIOTHOCTH OKpalICHHBIX paCTBOPOB. I/ICHOHBSyCTCH
IIpHU U3YYCHHUU TCM ((PaCTBOpBI», ((CKOpOCTL XUMHYCCKHUX peaKuHﬁ», OIMpPCACIICHUN KOHIHCHTPALUNU OKpPAlICHHbBIX HOHOB.

Jlamyux pH npenHa3HayveH 1 U3MEpEeHus BOJOPOIHOro mokaszatesns (pH) BOAHBIX pacTBOPOB B Pa3IMUHbIX HCCIEAOBAHUIX 00HEKTOB OKPY KaIOIIEH
Cpeabl.



ﬂam YUK 3J1el<mponpoeoénocmu nmpeaHasHa4CH AJid U3MCPCHUA YHCHBHOﬁ OJICKTPOIIPOBOAHOCTH )I(I/II[KOCTeﬁ, B TOM YHCJIC U BOOAHBIX paCTBOPOB
BCIICCTB. HpI/IMeHSICTCH IIpru U3YyYCHHUU TCOPUU BHCKTPOJIHTI/I‘IGCKOﬁ Jucconuranunu, XapaKTepruCTUK BOJAHBIX paCTBOPOB

Jlamyuk X10pud-uoHoe UCtonb3yeTcs A KOJIMYECTBEHHOTI'0 ONPEeNIEHUs COJepKaHUs MOHOB XJIOpa B BOJHBIX pacTBOPAX, OYBE, TPOAYKTAX
nutanuda. K gaTauky moakiodaercst HoHOceneKTUBHbIHN 2sekTpoa (MCD) (pabounii 2ekTpos), MOTEHIIHAI KOTOPOTO 3aBUCUT OT KOHI[EHTPAIUU
OIpeNieNieMOro HOHA, B JAaHHOM cilydae oT kKoHleHTpauuu anuoHoB Cl™. IToteniman MCO onpenenstoT OTHOCUTENBHO 3JEKTPO/a CPaBHEHU S, Kak
MPaBUJIO, XJIOPCEPEOPSIHOTO.

Jamuuk numpam-uonoe NpeHa3HAYEH U1 KOJINYECTBEHHOI O OIPEeIeH U] HUTPATOB B PA3JIMUHBIX 00BEKTaX OKpY’Kalollel cpebl: BOJE, OBOIIAX,
bpyKTax, KOIOACHBIX U3ACTUAX U T.1.

Mukpockon yugpoeoii iperHa3HAuEH U1 U3y4eHUs! (OPMBbI KpUCTAJIOB U HaOIIOIEHUS 32 POCTOM KpPHCTaJJIOB.

Annapam 0na npoeedenusa xumuueckux peaxyuil (AIIXP) npeaHazHavyeH Ui NOMy4YeHUS U IEMOHCTPAIMN CBOMCTB TOKCHYHBIX APOB U ra3oB . DTH
BEIIECTBA MOIYYAIOTCs B KOJIOE-peakTope, U Ipu HarpeBaHuu (Wim 0e3 HarpeBaHus) ra3000pa3Hbie BEIIECTBA MIPOXOAAT Yepe3 MOrJIOTUTEIbHbBIE
EéMKOCTH (HacaJKu) C paCTBOPaMHU PEareHTOB, BCTYNAIOT C HUMH B peakiuio. M30bITOK Ta3a MoriomaeTcs )KUAKUMU U TBEPABIMH peareHTaMu, a TaKkxKe
AKTUBHUPOBAHHBIM YIJIEM. AMMapat yalle BCEro MCHOJIb3YIOT JJI NOJy4YeHHUs U IEMOHCTPAI|UM CBOICTB XJIOpa, CEPOBOAOPOA.

Ilpuébop ona demoncmpayuu 3a86UCUMOCHIU CKOPOCH U XUMUYECKUX PEaKyull Om pa3iuyHsiX )aKmopoe uCronb3yloT IPU U3yYEHUU TEMBI.

«CKOpOCTh XUMHUYECKON peakIum» U TEIIOBOro 3 dekTa XuMuiueckux peakuuit. [Ipu6éop gaér BO3MOKHOCTb SKCIEPUMEHTAIIBHO HCCIIeI0BATh
BIIMSIHHE HA CKOPOCTh XUMUYECKUX PEAKIUI CIACNYIOMMX (PaKTOPOB: MPUPOIBI PEaruPyIOIIMX BEIIECTB, KOHIICHTPAIUH PEarupyroInX BEIIeCTB,
TUTOIIA IV TPAHMIIBI pa3ziena a3 B reTeporeHHbIX CUCTeMaX (TTOBEPXHOCTH COMPUKOCHOBEHHS MKy PearupyroiMH BEIIeCTBAMH ), TEMIIEPATY PHI,
KaTajaM3aTtopa, UHruourTopa.

Ilunemxa-0o3amop — npucnocoOIeHNE, UCI0Ib3YEMOE B Ta0OpaTOpUH AJIsl OTMEPUBAHUS ONpeAenEHHOro o0béma xuakocTy. [lunerkn
BBIITYCKAOTCA NIEPEMCHHOI'O U TOCTOSAHHOT' O 00BbEéMa. B KOMIJIEKTEI O60py,[IOBaHI/I$I JJI1 MEAUITMHCKHUX KJIaCCOB BXOAAT YI[O6HLIG MUIICTKHU - 103aTOPbL
OJTHOKAHAJIbHBIE, I03BOJISIOIINE HACTPOUTH HEOOXOIUMBIH 00hEM 0TOMpPaeMOil KUIAKOCTH B TPEX Pa3IMYHbIX AHANIA30HAX.

bana kombunupoeannas npenaHa3sHadyeHa JJs HarpeBa CTEKJIIHHBIX U (Gap(OopoBbIX COCYI0B, KOrjaa TpedyeTcs co3AaTh BOKPYT HarpeBaeMoro cocyzaa
pPaBHOMEPHOE TEMIIEPATypPHOE 110JI€, U30€KaTh U CIOIb30BaHUSA OTKPBITOIO IUIAMEHH U pacKaJIEHHON AneKkTpuyeckoi crupanu. Kopnyc
KOMOHMHHPOBAHHOM OaHU clienaH U3 amoMuHus. JKuakocTHas yacTh KOMOMHHUPOBAHHOM O0aHU 3aKphIBAETCS KOJbIIAMH Pa3IMYHOrO IHaMEeTpa.

Ilpuéop ona nonyuenusa 2a306 UCTONB3YETCS AJIS OTy4YEHUSI HEOONBIINX KOJMUYECTB T'a30B: BOJOPO/Ia, KHCIOpoaa (U3 MEpOKCHAa BOJOPOIA),
YIIIEKUCIIOTo Tasa.



Pa6ouas nporpamma o xumuu i1t 8—9 KJ1accoB ¢ UCHOJIb30BaHUEM 000pyAoBaHus LieHTpa «Touka pocTay.

Ha 6a3e nentpa «Touka pocta» obecrnieunBaercs peanu3anus 00pa3oBaTeIbHbIX IPOrpaMM €CTECTBEHHO-HAYUYHOM U TEXHOJIOIMUECKON
HalpaBJIEHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAHUSAMH 3aKOHOJATEILCTBA B chepe 00pa3oBaHMs U C yUETOM peKOMEHIalui
denepanbHOTo ornepaTopa yueOHOro npeamera « XuMHs».

OO6pazoBaTenbHas IporpaMMa Mo3BOJIIET HHTETPUPOBATh pean3yeMble MOAX0/bl, CTPYKTYPY U COJepKaHUE MPU OpraHU3aMN 00yYeHUs] XUMHUH B
8—9 kaccax, BBICTPOCHHOM Ha 0a3e 1000ro U3 JOCTYMHBIX yueOHO-MeTonnueckux kommiekcoB (YMK).

Hcnons3zoBanue o6opynoanus «Touka poctay npu peanuzannu gasHoi Ol mo3BossieT co31aTh yClIoBHsL:
-1l pacIIMpeHUs] COAEPKaHUS IKOIbHOIO0 XUMHUYECKOTr0 00pa30BaHMUs;
-71J151 TIOBBIILIEHUS [T03HABATEIbHOM aKTUBHOCTH 00YYaIOIIMXCsl B €CTECTBEHHOHAY4YHOH 001acTy;

-JUIsl pa3BUTHU Sl IMYHOCTH peOEHKa B Ipolecce 00ydeHUsl XUMUH, €ro cioco0HocTel, pOpMUPOBaHUS U YAOBIETBOPEHHS COLMAIBHO 3HAUMMBbIX
MHTEPECOB U MOTPEOHOCTEH;

=JI pa6OTBI C O,E[apéHHBIMI/I IOKOJIbHUKaAMH, OpraHru3al UX pa3BUTUA B pa3JIMUHBIX o0nacTax O6pa3OBaTCJ'IBHOI\/'I, TBOp‘IeCKOﬁ JACATCIIBHOCTH.

HopMbl o11eHOK 32 Bce BH/IbI IPOBEPOYHBIX padoT

«5» — YPOBCHB BbIITOJTHCHHUA TpCGOBaHI/Iﬁ SHAYUTCIBbHO BbILIC YIOBJICTBOPUTCIIBHOTO: OTCYTCTBUC OH_II/I6OK, KaK I10 TCKYIIEMY, TaK U IO NPCAbIAYIICMY
yueOHOMY MaTepHaily; He 6ojiee OJHOr0 HeouETa.

«4» — ypOBEHb BBINIOJHEHUS TPEOOBaHUI! BBIIIE YAOBICTBOPUTEIHLHOTO: HATNYKE 2—3 OMMUOOK NI 4—6 HEOYETOB M0 TEKyIIeMy yueOHOMY
MaTepuary; He Oosee 2 ommOOoK Wi 4 HeTO0YETOB MO MPOUICHHOMY MaTepHaTy; HCIIOIh30BAHHE HEPAIIMOHAIBHBIX TPUEMOB PEIlIeHUs] yaeOHOMH
3a/1a4uu.

«3» — 0CTaTOYHbII MUHUMAJIbHBIN YPOBEHb BBIMIOJIHEHUS TPEOOBaHUM, IPEIbABISIEMbIX K KOHKPETHOH padoTe: He 6osiee 4—6 ommbok umm 10
HE0u€TOB 110 TEeKyIleMy yueOHOMY MaTepually; He Oosee 3—5 ommbok uin He 6oee 8 HEAOYETOB 1O NPOHAEHHOMY YueOHOMY MaTepuaiy.

«2» — ypOBEHb BBINOJHEHUS TPeOOBaHUI HIKE YIOBIETBOPUTEIBHOrO: Hanmuyue 6onee 6 ommook unu 10 HeqoYeToB Mo TeKyIeMy MaTepuay;
Oonee 5 ommOoK uiM 6osee 8§ HeTOYETOB MO MPOHACHHOMY MaTepHUay.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA
YYEBHOI'O TPEIMETA «XUMMS» B OCHOBHOM IIKOJIE

I/ISYIIGHI/IC XHMHH B OCHOBHOH IIIKOJIE HaIpaBJICHO HA JOCTUKCHHUEC 06y‘IaIOHH/IMI/IC5[ JIMYHOCTHBIX, MCTAITPECAMETHBIX U MPEAMETHBIX PE3YJILTATOB
OCBOEHUS y4eOHOro mpeameTa.

JInyHOCTHBIE PE3yIbTAThI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHHUS TPOT'PAMMBI OCHOBHOT'O O0IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0J1¢ 00yUEHUSI XUMUU B €IMHCTBE YIeOHOU U
BOCIUTATENbHOU JesiTeTbHOCTH OpraHu3aiii B COOTBETCTBUM C TPAJAUIIMOHHBIMUA POCCUMCKUMU COITUOK YJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, IPUHITHIMU B OOIIIECTBE MPABUJIAMH U HOPMAaMH MOBEACHUS, U CIIOCOOCTBYIOT MPOLIECCaM CaMOIO3HAHMS, CAMOPAa3BUTHS 1
COIMATIM3AI[UU 00YJaroIIHXCS .

JIMYHOCTHBIE pE3yJIbTAaThl OTPAXKAOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:
Ilampuomuueckozo éocnumanus

1. LEeHHOCTHOrO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAyYHOMY HACJEINI0, TOHUMAHUS 3HAUYEHHS] XU MUYECKON
HAyKH B )KU3HU COBPEMEHHOr0 00111eCTBa, ClIOCOOHOCTH BJIa/I€Th JOCTOBEPHOM HH(OpMAaLIMEN O EePEeIOBBIX TOCTHKEHUAX U OTKPBITUS X
MHUPOBOH U OT€UECTBEHHON XUMUH, 3aMHTEPECOBAHHO CTH B HAYyYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpPa U OOILECTBA;

I'pasicoanckozo éocnumanus

1. npexacrtaBieHUs O COIUATIBHBIX HOPMAX U IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUN B KOJJIEKTHBE, TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM
JESITEIHOCTY TIPH BBITIOTHEHUH Y4eOHBIX, T03HABATEIBHBIX 33144, BBIITOJIHEHUN XUMUYECKUX IKCIIEPHMEHTOB, CO3/IaHUN Y4EOHBIX MTPOEKTOB,
CTPEMJICHHUS K B3aMMOITOHUMAHHIO U B3aMMOITOMOIIIH B IPOIECCE ATOW YUEOHOH JESITEIbHOCTH; TOTOBHOCTH OIICHUBATH CBOE MTOBEICHUE H
MOCTYIKH CBOMX TOBapHILEH € MO3UIIMU HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIECTBUI MOCTYIKOB;

lIennocmu HAY4YHO20 NO3HAHUA

1. MHUpPOBO33peHUYECKUX MPEACTABICHUHN O BEIIECTBE U XUMUYECKOH peakiy, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BU THs HAYKU U
COCTaBJISIOLIMX OCHOBY JJIsl IOHUMAHUS CYLIHOCTH HaAy4HOU KapTHHBI MUPA; IPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
IIPUPOABI, B3aUMOCBS3SIX YEIOBEKA C IPUPOAHON CPEAOH, O POJIM XMMUHU B IIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

2. TI03HABaTEJIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJYyYCHHUE HOBBIX 3HAHUH IO XUMHH, HEOOXOIUMBIX JIJIs1 00BsICHEHHUS HAOJI0IaeMbIX
MPOIECCOB U SIBJICHUH;



3. TO3HaBaTeIbHON M MH(POPMAIMOHHON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHONW Pa0OTHI C YI€OHBIMH TEKCTAMH, CIIPAaBOYHOM
JUTEPATYpPOH, TOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTH I

4. wuHTepeca K 00y4EHHIO U IIO3HAHUIO, IF0OO03HATEIbHOCTH, TOTOBHOCTU M CHOCOOHOCTHU K CaM0O00Pa30BaHUIO, UCCIIEN0BATENbCKON
JeSITENIbHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBICHHOCTH U YPOBHS 00y4€HHUs B JaJIbHEHIIEM;

Dopmuposanusn Kyapsmypul 300p06b:1

1. oco3HaHus IIEHHOCTH KU3HH, OTBETCTBEHHOI'0 OTHOLICHHUS K CBOEMY 310POBbIO, YCTAHOBKU Ha 370POBBIN 00pa3 KU3HHU, OCO3HAHUS
MOCJIEJICTBUNA M HENPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aJIKOT 015, HAPKOTHKOB, KYPEHHsT), HEOOXOMMOCTH COOJIIOICHUS MTPABUI
Oe3omacHOCTH pU 00pallleHuU ¢ XUMHUYECKMMHU BEILIECTBAMHU B OBITY U pEaIbHOM KU3HU;

Tpyooeozo éocnumanus

1. KOMMYHHMKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, y4eOHOMCCIIEA0BATEIbCKOM, TBOPYECKON U IPYTrUX BUJAX E€ATEIbHOCTH;
HWHTEpeca K MPaKTHYCCKOMY U3yUCHHUIO Mpodeccruid U TpyJa Pa3jauyHOro poja, B TOM YHCIIe Ha OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAHHUH 110
XHUMHH, OCO3HAHHOT'0 BBIOOpA MHANBUYaIbHON TPACKTOPUHU MPOIODKEHUSI 00pa30BaHUsI C YYETOM JTMUYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K
XHUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH;

IKonozuueckozo 6ocnumanusn

1. sKoJIOTMYECcKH 11eJ1IecO00Pa3HOro OTHOIICHHSI K TPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUS [IEHHOCTH
3I0pOBOT0 U 6€30macHOro o0pa3a *KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUS
[IEHHOCTH COOJIFOZICHHS TTPaBUIJI 0€3011aCHOTO MOBEICHUS MPU paboTe ¢ BEIIECTBAMU, a TAKKE B CUTYAIUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU
JIIOJICH

2. CII0OCOOHOCTH MPUMCHATH 3HAHUA, I[TOJIYUYa€MbIC ITPHU U3YICHUU XUMUHU, JJII PpCHICHUA 3a/1da4, CBA3dAHHLBIX C 0pr>1<a101ue171 HpHpOlIHOfI cpe}10171,
IMMOBBINICHH YPOBHS DKOJIOTMYECKOM KYJIbTYPbI, OCO3HAHUA ri100aJIbHOTO XapaKTepa 9KOJOTUICCKUX HpO6J’I€M u HYTeﬁ HUX PCIICHUS
mocpeacTBOM METOA0OB XUMHUU;

3. DKOJOTMYECKOI0O MBIIJICHUA, YMCHUSA PYKOBOACTBOBATLCA UM B HO3HaBaTeHBHOfI, KOMMYHHKaTHBHOﬁ u COHI/IaHLHOﬁ IMPAKTHUKCE.

MeTtanpeameTHble pe3yJbTaThl

B cocraBe MeTanpeqMEeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBbIE JUIs1 OPMHUPOBAHUS MHPOBO33pEHUS O0IIeHAYyYHbIE MOHATHS (3aKOH, TEOPHS,
MPUHILIUIL, TUIIOTE3a, (PAKT, CHCTEMa, ITPOIECC, SKCIIEPHUMEHT U JIP.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO HAYYHBIX Y4EOHBIX IpeaMeTax u
MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX NPEAMETOB (OPMUPOBATH IPEICTABICHUE O LIEJIOCTHON HAay4YHOU KapTUHE MUPA, U YHUBEPCaJIbHbIE yUeOHbIE



I[GﬁCTBHH (HOSH&B&TGJ’IBHBIG, KOMMYHHUKAaTHBHBIC, peFYJIHTI/IBHBIe), KOTOPEIC 0o0ecIIeunBaIoT q)OpMI/IpOBaHI/Ie TOTOBHOCTHU K CaMOCTOATCIIbHOMY
IJIAHUPOBAHHIO U OCYIICCTBICHUIO yqe6H0171 JCATCIIBHOCTH.

MeTtanpenMeTHbI€ Pe3yIbTaThl OCBOCHHSI 00Pa30BaTEIHLHON MPOrpaMMBbl IO XUMHUH OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMHU MTO3HABATEIBHBIMU
e CTBUSIMH, B TOM YHCIIC:

Ba3zoevimu nocuueckumu oeiicmeuamu

1. YMCHHEM HCITOJIb30BATH HpI/IéMBI JIOTHYCCKOI'0O MBIIIIJICHUS ITPU OCBOCHUH 3HAHUM: PACKPLIBATH CMBICI XUMHUYCCKUX MOHSATUM (BI)I}ICJ'ISITI) nux
XapaKTCPHLIC IPU3HAKU, YCTAHABJIIMBATL B3AUMOCBA3b C IPYTUMU HOHSITI/ISIMI/I), HUCIIOJBb30BaTh IIOHATHA OJIA 00BICHEHUS OTACJIbHBIX (I)aKTOB u
ﬁBHeHHﬁ; BBI6I/IpaTL OCHOBAHUS U KPUTCPUU TJIA KHaCCI/Iq)I/IKaL[I/II/I XUMHYCCKHUX BCIICCTB U XUMHUYCCKUX pCaKHHﬁ; YCTaHaBJIMBATb MIPUYUHHO-
CJICACTBCHHBIC CBA3U MCKAY 00BbEKTAMH N3Y4YCHUA; CTPOUTH JIOTUYCCKUC PACCYKACHUA (I/IHILYKTI/IBHBIC, ACAYKTUBHBIC, 11O aHaJIOFI/II/I); JA€JIaThb
BBIBO/IbI U 3aKJIFOYCHHS,

2. yMEHHEM IPUMEHSTH B IPOIECCE ITO3HAHUS CHMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3YEMbIE B XMMHUH, TPE0OPA30BBIBATH IIUPOKO
IPUMEHSAEMbIE B XUMUHU MOJIEJIbHBIE IPE/ICTABICHHS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUuMudeckas (opMyJia U ypaBHEHHE
XMMHMUYECKOH peakluu — IpU peIIeHUN y4eOHOMM03HABaTENbHbIX 33/1a4; C YYETOM 3TUX MOJIEIbHBIX IIPECTaBICHUN BbISBIIATH U
XapaKTepU30BaTh CyIIECTBEHHBIEC TPU3HAKU U3Y4aeMbIX 00HEKTOB — XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIIHil;

Bba3zoevimu uccneoosamenvckumu oeiicmeusimu

1. ymeHHeM UCHONB30BaTh NOCTABIEHHBIEC BOMPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHMUS, a TAK)KE B KAYECTBE OCHOBBI 1JIs1 (HOPMUPOBAHUS
TUIIOTE3BI IO IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

2. mpuoOpeTeHHe OIbITa MO TUIAHMPOBAHMIO, OPTraHU3AIMH U TIPOBEICHUIO YUEHUYECKUX YKCIIEPUMEHTOB: YMEHHE HAOMI0IaTh 32 X0 JIOM
npolriecca, CaMOCTOATEIBHO ITPOrHO3UPOBATh €r0 Pe3yNbTaT, GopMyIHpoBaTh 000OIIEHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
HCCIICIOBAHNUS, COCTABIISITh OTYET O MPOJIENaHHOM padoTe;

Pabomoit c ungpopmavueii

1. ymeHnueM BbIOMpaTh, AaHATU3UPOBATH U UHTEPIPETUPOBATH UH (HOPMALIMIO PA3IMUHBIX BUAOB U GOPM MPEACTABICHHUS, 10Jy4aEMYI0 U3 pa3HbIX
MCTOYHHUKOB (HAyYHOMOMYJISIpHAS IMTEPATypa XUMHUECKOT0 COJIepKaHus, CIIpaBOYHbIe Toco0us, pecypcel HTepHETa);

2. yMEHHEM IPUMEHATH Pa3InIHBIC METOBI M 3aIIPOCHI IIPU IO MCKE M 0TOOPE HHPOPMAIIUN U COOTBETCTBYIOIINX TAaHHBIX, HEOOXOIUMBIX IS
BBITNOJIHEHUS Y4€OHBIX U [103HABATEIbHBIX 3a/1a4 ONPENeIEHHOIO THIa; IPHOOPETEHUE OIbITa B 00JIACTH HCIIOJIb30BAHUS HH(OPMALIMOHHO -
KOMMYHUKATHUBHBIX TEXHOJIOTH, OBJIAJCHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM;



3.

YMEHHMEM HCIO0JIb30BaTh U aHAJIM3UPOBATH B IIpoliecce yueOHOM U HCCIIe10BATEIbCKON eI TEIbHOCTH HH(OPMALIUIO O BIUSIHUU
IPOMBILIIEHHOCTH, CEIbCKOI0 X03sIiCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOLIEeH NPUPOIHOMN Cpeabl;

Ynusepcaﬂbnbtmu KOMMYHUKAMUBHbIMU delicmeusimu

1.

YMEHHEM 3a]1aBaTh BOMPOCHI (B XOJI€ AUAIIOTA W/ AUCKYCCUH) MO CYIIECTBY O0CYKAaeMOM TeMbI, JOPMYITUPOBATH CBOU MPEITOKEHUS
OTHOCHUTENHHO BBITIOJIHEHHUS MPEITIOXKECHHON 3a/1auH;

npUoOpeTeHHE OMbITa MPE3EHTALNN PE3YIbTATOB BHIMOIHEHHUS XUMHUUECKOT0 SKCIIEpHUMEHTa (1abopaTOPHOIO OMbITa, TaOOPaTOPHOIl pabOTHI 1O
MCCJIEZIOBAHUIO CBOMCTB BELIECTB, yU€OHOr0 IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIILHOW M MCCIIEIOBATEIHCKOM S TEIbHOCTH TTPH PEIICHUN BOZHUKAIOIIINX
npo0JieM Ha OCHOBE yu€Ta OOUIMX MHTEPECOB U COTJIACOBAHUS MO3UIHH (00CyKIeHUsI, 0OOMEH MHEHUSIMU, «MO3T'OBBIE IITYPMBI» U 1Ip.);

Ynuusepcanvnvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHEM CaMOCTOATEIbHO OMPEAENATh LENU A TeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTH
KOPPEKTUPOBAThH CBOIO J1EATEIbHOCTh, BBIOMPaTh Hanbosee 3(p(PpeKTHBHBIE CLIOCOOBI pelIeHHs y4eOHBIX U IT03HABATENbHbIX 33/1a4,

KOPPEKTUPOBATH MPEIIOKEHHBIN aJITOPUTM JICHCTBHI ITPY BBIMTOJHEHUH 33JaHUN C y4ETOM ITOTydeHHS HOBBIX 3HAHUH 00 N3ydaeMbIX
00BbeKTaX — BEIECTBaX U PEaKLHUAX;

YMEHHUEM HCITI0Jb30BATh U aHAJIM3UPOBATHh KOHTCKCTEI, IMPEAIara€Mbi€ B YCIIOBUA 33,[[3HPII>1.

[IpenmeTHbIE pE3yNbTATHI

B cocraBe npenMeTHbIX pe3yIbTaTOB MO OCBOCHUIO 00SI3aTELHOTO COJEpKaHUsl, YCTAHOBICHHOT'0 JAHHOUN IPUMEpHON paboueil mporpaMmmoi,
BBIJICTISIFOT: OCBOCHHBIC 00 yJaIOIUMUCS HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI e CTBUH, crienuuaecKe sl MpeAMeT HOW 00IacTH « XUMUS», BUIBI
JESITETPHOCTH 110 TIOJIYYCHHUIO HOBOT'O 3HAHMUSI, €0 HHTEPIIPETAINH, TPE0OPa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYAIUsX .

[TpeameTHBIE pe3yNbTATHI IPECTABIEHBI 0 TO1aM 00YYEeHHUS U OTPAXKar0T COPMHUPOBAHHOCTD Y O0YUAIOMIMXCS CIEAYIONIMX YMEHHIHA:

8 KJIACC
1. packpuvieams cMbIC OCHOBHBIX XMMUYECKHUX ITOHSATHHA: aTOM, MOJIEKYJIAa, XMMHUUECKHH JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEUIECTBO, CMECH,

BaJICHTHOCTb, OTHOCUTENIbHASI aTOMHAs M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas A0JIsl XUMUYECKOTO
AIIEMEHTa, MOJIAPHBIA 00BEM, OKCUJI, KUCIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHIIATEIbHOCTh, CTETIEHb OKMCIICHHUS, XUMUYECKas PeaKIHs,
TETIOBOM A PEeKT peakiuu, Kinaccu puKarys peakuil, XaMu4ecKas CBsi3b, paCTBOP, MaccoBas J0JIs BEIIECTBA B PACTBOPE;



10.

11.

UTIIOCMPUPOBAMb B3AaUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM . IT . 1) M IPUMEHSATh 3TU MOHATUS IPU ONMMCAHUU BELIECTB U UX
IIPEBPALLECHUH;

UCNONIb306aMb XUMUYECKYIO CUMBOJIUKY JJIS COCTaBJIEHUS (POPMYJI BELLIECTB U YPAaBHEHUN XUMUYECKUX PEaKLIUi;

onpedeisims BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTENEHb OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COSAMHECHHUSX
MIPUHA]JICKHOCTh BEHIECTB K OMPENEIEHHOMY KJIACCy COAMHEHUH 10 (hOpMYyIaM; BHJI XUMUYECKOU CBSI3U (KOBAJICHTHAS U MOHHAS) B
HEOPraHUYECKUX COCAUHECHUSX;

packpwieams cmbica nepuogndeckoro 3akona /1. 1. MenzeneeBa: 1eMOHCTpUPOBATh IOHUMAaHHE MEPUOINY €CKOM 3aBUCUMOCTHU CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B TEPHOJIMYECKON CUCTEME; 3aKOHOB COXPaHEHUSI MaCChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOT'O YU€HHUs, 3aKOHA ABOTaJ[po; OnuUcCyl8amy u Xapaxkmepusoeams TaOIMUHYI0 GOpMY NEPUOJINIECKON CUCTEMBl XUMUYECKUX
AIIEMEHTOB: pa3iMuaTh MOHATUSA «rJIaBHas noArpynmna (Arpynmna)» u «nodounas noarpynna (brpyrmna)y, Mansie u 60JbIIHe

NepUOJIbI; cOOmHOCUmMb 0003HaUEHHs], KOTOpble nMeroTcs B Tabnuie «llepuoauueckas cucrema xumudeckux anemenToB [1. . MenaeneeBa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB | 3aps[ sSApa, 00I1ee YHCIIOo AJIEKTPOHOB U paclpeiesieHIe
WX T10 AJIEKTPOHHBIM CIIOSIM );

Knaccuguyuposams XUMAYECKHUE dJIEMEHTBI, HEOPraHUYECKUE BEIECTBA; XUMUYECKUE PEaKIMK (110 YUCITy U COCTaBY y4aCTBYIOILIUX B
PEaKIMU BEIIECTB, 110 TEMIOBOMY 3PP EKTy);

xapaxmepu3o6ams (ONUCbI6amy) 0OIE XUMUYECKIE CBOWCTBA BELIECTB Pa3IMUHbIX KJIACCOB, OJTBEPK/as ONMCAaHUE IPUME paMU
MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

npocHo3upoeanto CBOICTBa BCIICCTB B 3aBUCMMOCTHU OT UX KAYCCTBCHHOI'O COCTaBa, BO3SMOXHOCTH MPOTCKAHUA XUMUUYCCKUX ITPEC BpaHleHI/Iﬁ B
Pa3JIMYHBIX YCIOBUAX,

8bIYUCAMb OTHOCUTENBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJI0 XMMHUYECKOT0 3JIEMEHTA 110 popMyIie
COEMHEHMSI; MACCOBYIO JIOJII0 BEIIECTBA B pACTBOPE; IPOBO IUTh pacUETHI 0 YPaBHEHUIO XUMUYECKOM pEaKIny;

npuMeHAmMb OCHOBHBIE OIEPALU MBICIUTEIbHON e TEIbHOCTH — aHaJIM3 U CUHTE3, CpPaBHEHUE, 00001IEHNE, CUCTEMAaTU3AlIHIO,
KJIaCCU(PMKALUIO, BBISBJIEHUE IPUYNHHOCIIEACTBEHHBIX CBA3EH — JJIsl U3y4YEHUS CBOMCTB BELECTB U XMMHUECKUX PEAKLUN; €CTECTBEHHO-
Hay4yHble METO/Ibl IO3HAHUS — HAOJIOACHNE, U3MEPEHHE, MOJIEIUPOBAHHE, SKCIIEPUMEHT (PeabHbIN U MBICICHHBbIH);

c1edosams TpaBUIIaM MOJIb30BAHUS XUMUYECKOM MOCYI0N U 1abopaTOpHBIM 000pyA0BaHUEM, a TAKXKE MpaBUIaM 0OpalIeHus ¢ BEIIECTBAMHU B
COOTBETCTBUM C UHCTPYKLHUSMU IO BHIIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB 110 MOJTYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB
(BoZoOpoZa M KMCIIOpO/ia), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1eil paCTBOPEHHOI O BEILIECTBa; MJIAHUPOBAThH U IPOBOJUTH
XMUMHMUYECKHE IKCIIEPUMEHTHI 10 paCllO3HABAHUIO PACTBOPOB IIE€JIOUEH U KUCIOT C OMOLIbIO MHAUKATOPOB (JIaKMYycC, (peHopTanerH,
METUIIOpaHX U JP.).



9 KJIACC

1.

PACKpbl8ams CMblCl OCHOBHBIX XUMHYECKUX IMOHATUN: XUMUYECKNAN 3JIEMEHT, ATOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, IPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, BAJICHTHOCTD, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKMCIICHHS], XUMAYECKAs pEaKIUsi, XUMHUECKas CBA3b, TEIJIOBON

3 deKT peaKku, MoJb, MOJIIPHBIN 00BbEM, PaCTBOP; SJIEKTPOIUTHI, HEATEKTPOIUTHI, AMEKTPOIUTHUECKAs IUCCOLUAIl s, PEaKIIMH HOHHOT O
oOMeHa, 0OpaTUMbIE U HeOOpaTUMBbIE PEaKIINU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIINU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHUE, AJUTOTPOIHS, aM(OTEPHOCTh, XUMHUUECKas CBS3b (KOBAJICHTHAs, MOHHAsS, METAJJIMYECKast), KpUCTAJIIMYEeCcKas pemérka,
KOPpO3HsI METAJUIOB, CILIaBbl; CKOPOCTh XMMHYECKOH peakiuu, npeaeabHo gonyctumas konuentpanus (IT1K);

UTLIIOCMPUPOBAMb B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 11.1) ¥ TPUMEHATH ATH MOHSITHS IPH OMMCAHUH BEIIECTB U UX
IIPEBPALLECHUN;

ucnojvzoeamsv XUMUICCKYIO CHMBOJIMKY IJIs1 COCTABJICHUSA (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHNX peaKHI/Iﬁ;

onpedeisimb BaIGHTHOCTh M CTEIICHb OKMCICHHUS] XMMUUYECKHX 3JIEMEHTOB B COCIMHEHHSIX PA3JIMYHOrO COCTaBa; MPUHAIJICKHOCTD BEIIECTB K
onpenenéHHOMY KJIacCy COeUHEHUH o GopMynaM; BUJ XUMUUECKOH CBA3M (KOBaJeHTHAs, MOHHAS, METAJUINYECKAs) B HEOPTaHMUECKUX
COCIMHEHMSX; 3aps MOHA 110 XUMUYECKOH GopMyJie; XapaKTep Cpelbl B BOJHBIX paCTBOPAX HEOPraHUUECKUX COCTUHEHUM, THII
KPUCTAJIIIMYECKON PEIIETK KOHKPETHOIO BEILIECTBRA;

packpuvlieams cmbic nepuoanueckoro 3akona J{. . MenaeneeBa u 7eMOHCTpUPOBATH €0

MOHUMAaHUE: ONUCHIBAMNb U XAPAKMepU308ams TAOMUYHYI0 GOPMY MEPHOANIECKON CHCTEMBl XUMUYECKIX AJIEMEHTOB: pa3IndaTh MOHSITHS
«rnaBHas noarpynmna (A rpymnmna)» u «nodounas noarpynna (b rpymma)y, Maseie 1 00nbIIHe TEPUOIBL; COOMHOCUMb 0003HAYCHHUS, KOTOPBIE
MMEIOTCS B IEPUOANYECKON TaOJUIIE, C YUCITOBBIMH XapaKTepUCTUKaMH CTPOSHHSI aTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsj sapa,
oO111ee YucIio 3JIEKTPOHOB U paclpeieIeHUE UX TT0 SJIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
AJIEMEHTOB U UX COCTUHEHUH B MpeEeIax MaJbIX IEPHOOB M TJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

Knaccuguyuposams XAMAIECKHUE SJIEMEHTHI; HEOPraHWYECKUE BEIIECTBA; XUMUYECKHUE PEAKLUH (110 YUCITY M COCTABY YYaCTBYIOIIUX B
pEaKLMH BELIECTB, 110 TEIIOBOMY 3((EKTY, 10 U3MEHEHHIO CTETIEHEN OKMCIIEHUS XUMUYECKUX 3JIEMEHTOB);

xapaxmepu3068ams (ONUCbl8amy) 00IINE XUMUYECKIE CBOWCTBA BELIECTB Pa3IMUHbIX KJIACCOB, IOJATBEPKIas OMMCAaHUE IPUME paMH
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;

cocmaeiisimsd YypaBHCHUA BHGKTpOHHTquCKOﬁ Jucconruanuu KHCJIOT, mesoueit u coneﬁ; IIOJIHBIC U COKpaH_léHHBIe YpaBHCHHA peaKuHﬁ HOHHOI'O
O6M€Ha; YPaBHCHHA peaKHHﬁ, IMOATBCPKAAOIHNX CYHIECCTBOBAHUC TeHETUYECKOHN CBS3U MCXKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB;

packposlieamsb CYIIHOCTb OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ IMOCPEACTBOM COCTABJICHU A 3JICKTPOHHOI'O OajlaHca dTHX peaKum‘/'I;



10. npoenosuposams CBOICTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHUS; BO3MOXHOCTHU IIPOTEKAHUS XUMUYECKUX MTPEBPAILECHUH B PA3IMIHBIX
YCIIOBUSIX;

11. sbruucanamo OTHOCHUTCIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MaCChl BEIICCTB; MAaCCOBYIO JOJHO XMMUYCCKOT'O 3JICMCHTA I10 (bopMyne
COCAMHCHHA, MaCCOBYIO JOJII0 BEIIECTBA B paCTBOPE; IPOBOJAUTH pvaéTI)I 10 YpaBHCHHUIO XHUMHYECKOU pEaKkuuun;

12. credosamsb nipaBUIIaM TOJB30BAHUS XUMHUYECKOM MOCYI0M 1 TabopaTOPHBIM 000pYOBaHHEM, a TAK)KE MPaBUIIAM OOpaIIeHUs C BEIIECTBAMHU B
COOTBETCTBHH C HHCTPYKIUSMH TI0 BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOTYYSHHUIO U COOUPAHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yrJIeKHCIIOro rasa);

13. nposooums peaxuu, MOATBEPHKIAOIINE KAYSCTBEHHBIN CO CTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPUA OPOMHUJI, HOTUI,
KapOoHart, pocdar, cunukar, cynbdat, THIPOKCHI-UOHBI, KATHOHBI AMMOHU S U MOHBI U3yYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14. npumensims OCHOBHBIE OII€pALIMM MBICIUTENBHOM 1€ATE€IbHOCTH — aHaJIM3 U CUHTE3, CPaBHEHME, 00001EHIE, CUCTEMAaTH3aLUIO, BBIABIICHUE
IPUYUHHOCIIEICTBEHHBIX CBSA3€H — JJIsl U3YUEHHS CBOMCTB BEIIECTB U XMMHUECKUX PEaKLUii; €CTECTBEHHO HAYYHbIE METO bl [TO3HAHUS —
HaOJII0/IeHNE, U3MEPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN).

COLEPXXAHUE YUYEBHOI'O ITPEJAMETA «XUMWA» [10 T'OAAM U3YUYEHUA 8 KIIACC
IlepBoHaYanbHBIE XHMHYECKHE IIOHATHUSA

[Ipenmet xumuu. Poib XumMuu B )KU3HU YenoBeka. Tera u BemecTBa. Pu3nueckre CBONCTBA BEIIECTB. ATperaTHoe COCTOsiHUE BellecTB. [1oHsaTHE 0
METO/IaX TIO3HAHUS B XUMUHU. XUMUS B CHCTeMe HayK . UncTeie BemecTBa U cMecu . CriocoObl pa3aeeHus cMecei .

ATOMBI U MOJICKYJIBI. Xumuueckue 351eMeHThl. CHUMBOJIBI XUMHUYECKHX DJIEMEHTOB. HpOCTBIG " CJIOXKHBIC BECIIICCTBA. ATOMHO-MOJIGKyJISIpHOC YUYCHHC.

Xumudeckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTEILHAS aTOMHAs Macca.
OTHOCHTENbHAS MOJICKYJIsIpHAas Macca. MaccoBas 10511 XMMHUYECKOro dJIeMEHTa B COCTUHCHHUH.

du3nyecKre U XUMUYECKUe SIBJICHUs. XUMUYecKasi peaklus U €€ NpU3HaKku. 3aKOH COXPaHEHUS MACChl BELIECTB. XMMHUECKHE YPaBHEHNUS.
Krnaccuukanuss XUMHYeCKUX peakuil (COeANHEHNs, Pa3IoKeH s, 3aMeIIeHNUs).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW ITOCYA0H, C paBuiIamMu paboThl B 1abopaTopuu U puéMamMu 00palieHust ¢ 1a00paTo pHbIM
000pyI0BaHMEM ; U3yUEHHUE U OMHMCAHNE (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPraHUYECKUX BEIIECTB; HAOMOAeHNe (PU3nYecKuX (TIJIaBICHUE BOCKA,
TasHUE JIb/Ia, pACTUpaHHUE caxapa B CTYINKe, KUIIEeHUEe U KOHIEHCAIUsl BOJbl) U XUMUYECKUX (TOpeHHEe CBEYH, TPOKAIMBaHNE MEIHOM MPOBOJI OKH,
B3aUMOJIEHCTBHE MEJIa C KUCIIOTOW) SIBJICHUM, HAOII01€HUE U ONMCAHUE MTPU3HAKOB IIPOTEKAHMS XUMHUUYECKUX peaklMil (pa3yiokeHue caxapa,
B3aUMOJIENCTBHE CEPHOI KUCIOTHI C XJIOPUIOM Oapusi, pazioxkenue ruapokcuaa Mmenu (I1) mpu HarpeBanuu, B3auMo1eCTBHE KeJie3a C pacTB OPOM



comu Meau(1l)); n3yuenue cnoco6oB pazzeneHus cMmece (¢ MOMOIIbI0 MarHuTa, (GUiIbTPOBaHUE, BhIIAPUBAHKE, AMCTUILIALUSA, XPOMATO Tpadusi),
IIPOBENICHHE OYUCTKH MOBAPEHHOM COJIM; HAOIIOIEHIE M OIMCAHNE PE3YJIbTATOB IIPOBEICHHS OMBITA, MILTIOCTPHPYIOIIETO 3aKOH COXPAaHEHHUsT Mac Chl;
CO3/IaHKE MOJIeNIel MOJIEKYJT (IIapOCTEPIKHEBBIX ) .

BaxHeilue npeacTABUTE M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucinopog — 3neMeHT U mpocToe BemecTBo. HaxoxkieHne Kuciopoa B npupozae, pusndeckue u
XUMHYECKue cBorcTBa (peakuuu ropenus). Okcunsl. [Ipumenenne kucnopoaa. CriocoObl moaydeHust KUCIOPoaa B T1aO0OpaTOPUU U TTPOMBIIIUICHHOCTH.
Kpyrosoport kucnopona B mpupoje. O30H — ajuioTponHas MoAUHUKAIUs KUCIOPOAa.

TennoBoif 3(pPeKT XUMHUUECKON PeaKIIUU, TEPMOXUMHUECKUE YPABHEHUS, K30 U DHIOTEPMUYECKHE PeaKUH. TOIMIMBO: Yrojb U METaH. 3arpsi3sHeHne
BO3/yXa, YCHJIEHUE TAPHUKOBOro 3(dekTa, pa3pylieHHEe 030HOBOIO CIIOS .

Bonopon — snemeHT u mpoctoe BeiectBo. HaxoxkaeHue Bogopoa B mpupoe, pu3ndeckue 1 XMMUUYECKHe CBOWCTBA, IPUMEHEHHE, CIIOCOOBI
nonyuyeHusi. CocraB KUCIIOT U COJEH .

KomuectBo Bemecrsa. Monb. Mossipaas macca. 3akoH ABoragpo. MoJisipHbIii 00bEM ra30B. Pacu€Thl 10 XUMHYECKUM YPaBHCHHSM.

dusnueckue cBoicTBa BoAbl. Boja kak pactBopurens. PactBopsl. HachlleHHbIE M HEHACHIILEHHBIE PACTBOPBL. Pacmeopumocms eewecms 6
600e.! MaccoBasi 10151 BELIECTBA B PACTBOPE. XUMHUUYECKHME CBOWCTBA BOjbl. COCTaB OCHOBaHMiA. PoJIb pacTBOPOB B PHPOIE M B )KU3HH YEIOBEKA.
KpyroBopot Bozbl B ipupojie. 3arpsizHeHre NpupoaHbix BoJ. OXpaHa U 04K CTKa NPUPOIHBIX BOI.

Knaccudukanus Heopranndeckux coenunenuit. Oxcunpl. Knaccuukanus okcuaos: coneoOpasyromye (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIE) U
HecoJeobpasyromue. HomenknaTypa okcuoB (MexayHapoaHas U TpuBHalibHas). Puznyeckrue U XUMHUUECKUe cBoiicTBa okcuaoB. [lomydenue.

OcnoBanus. Knaccudukamus ocHOBaHMI: METOYN U HEPACTBOPHUMBIC OCHOBaHUs. HOMEHKIIaTypa OCHOBaHMI (MEXKTyHapOIHASl U TPUBUATIHHAS).
duznueckre 1 XUMHYECKUE CBOMCTBA OCHOBaHUU. [loilydeHrne OCHOBaHUM.

Kucnotsl. Knaccugukamnus kucnor. Homenkiatypa Kuciaot (MeXIyHapoaHas U TpUBHaJbHasA). PU3NUECKHe U XMMUYECKHE CBOWCTBA KUCIOT. Psin
aktuBHOcTH MeTasuioB H. H. bekerosa. [1omyduenue kucnor.

Comu. Homenknatypa cosei (MexIyHapoaHas U TpuBHajbHas). PU3NUEcCKrue U XUMHUYECKHe cBoiicTBa cojiell. CriocoObI Moy4YeHus comneil.
['eneTnueckas CBs3b MEXKIY KJIaCCAMU HEOPTaHMUECKUX COCIUHCHHIA.

XUMHUYECKUI SKCIIEPUMEHT: Kau€CTBEHHOE ONPEEIIEHNE COepKaHHsI KUCIOPOAa B BO3/1yX€; II0JIydeHUe, COOUpaHue, paclio3HaBaHUE U U3yUYEH he
CBOMCTB KHCJIOPOJIa; HAOJIIOICHHE B3aUMO/IEH CTBUS BEIIECTB C KUCIOPOJIOM U yCJIOBUS BOSHUKHOBEHHUSI U TIPEKpaIEHUs TopeHus (TIoxkapa);

O3HAKOMJIEHHE C 00pa3liaMy OKCHIOB U OIMCaHUe UX CBOWCTB; MOJIy4YeHUEe, COOMpaHue, paclio3HaBaHUE U U3YUEHHE CBOMCTB BOJOpo/ia (TOpeHue);
B3anMozelcTBre Boopoaa ¢ okcuaoM mean(Il) (Bo3MoKHO HCIONb30BaHKE BUIEOMATEpUAIoB); HAOM0IeHHEe 00 Pa3IoB BEIIECTB KoIuiecTBoM 1



MOJIb; UCCIIEIOBAaHNE OCOOEHHOCTE paCTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBHIO; TPUTOTOBICHUE PACTBOPOB C OMPENEIEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIIECTBA; B3aUMO/ICHCTBHE BOJIBI C METaIaMH (HaTpUEM U KajbliueM) (BO3MOKHO UCIOJIb30BAHIE BIICOMATEPUATIOB);
OIpe/ieTIeHHe PACTBOPOB KUCIIOT | LIEJIOUEH C MOMOIIBI0 HHIMKATOPOB; U CCIIEIOBaHNE 00PA3I[0B HEOPraHMYECKUX BEIIECTB Pa3 JIUYHBIX KJIACCOB;
HaOJIF0ICHHE U3MEHEHHUSI OKPAaCKH MHIMKATOPOB B PACTBOPAx KUCIOT M IEI0UYeH; n3ydeHue B3aumoericteus okcu aa meau(Il) ¢ pactBopom cepHoi
KHUCIIOTBI, KUCIIOT C METAJJIaMH, PEAKINi HEeUTpalu3aliy; MoJy4eHne HepacTBOPUMBIX OCHOBaHUM, BRITECHEHHUE OHOT 0 MEeTaJljIa APYTHUM U3 PacTBopa
COJIH; PEIICHHE AKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHel1e KJ1acChl HEOPraHUYECKUX COCTUHEHUI.

Hepuonnqecxnifl 3aKOH U mMepHoaAnYeCKasg CucCreMa XuMHIECKUX JIEMEHTOB I[. HU. MenpaeneeBa. CTpOCHI/Ie aToOMOB.
Xumuueckas cBA3b. OKHCINTEIbHO-BOCCTAHOBHTEJIbHBIE pP€aKkuuuun

IlepBble NONBITKN KIacCU(UKALMN XUMUYECKHUX 371eMeHTOB. [IoHATHE 0 rpynnax cXOJHbIX 3JIEMEHTOB (LIEJIOYHbIE U MIEJI0YHO3EMENIbHbIE MEeTaJlIbI,
rajioreHbl, UHEPTHBIE ra3bl. DJIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCUIBI.

[Teproauyeckuii 3akoH. [lepuoauyeckas cucreMa xumudeckux aieMenToB . 1. Menneneesa. Buabl Tabmunbl «Ilepuonnueckas cucrema
xumuyeckux 3semMeHToB J1 . I . MenneneeBa» . [lepuosasl u rpyniibl . @U3nyeckuid CMbICT MOPSIAKOBOIO HOMEPa, HOMEPOB MEpHU Ofa U I'PYIIbI
dJIEMEHTA .

Crpoenne atroMoB. CoctaB aToMHBIX s1ep. M3oTomnbl. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 0007104€K aTOMOB NEPBBIX 20 XUMUYECKUX HJIEMEHTOB
nepuoaundeckoit cuctemsl [[. . MenneneeBa. XapakTepucTUKa XMMHAUYECKOT0 3JIEMEHTA IO €T0 MOJIOKEHUIO B Iiepuoandeckoit cucreme /1. 1.
Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS palnyca aTOMOB XMMHUYECKUX 3JI€ MEHTOB, METAJNINYECKUX U HEMETAJUINYECKUX CBOMCTB 10 IPyNIaM U IEPUOJIaM.
3HaueHue NepHoANYECKOI0 3aKOHA U MEPUOINIECKON CUCTEMbl XUMUUECKHUX 3JIEMEHTOB JUISl pa3BUTHsI HayKu U nnpaktuku . [ . 1. MenneneeB —
Y4EHBIN U TPaXIaHUH .

SHCKTPOOTPI/H_I&TCHI)HOCTB XUMHUYECKUX DJIEMEHTOB. XMHUE CKas CBS3b (I/IOHHaSI, KOBAJICHTHAA IMOJEIPpHAA U KOBAJICHTHAs HeHOJ'ISIpHaSI). Crenenn
okuciienusi. OKMCINTEILHO-BOCCTAHOBUTEILHBIE peaKkuuu. HpOHGCCBI OKHCJIEHUS U BOcCTaHOBJIEHUSI. OKUCINTEIN U BOCCTAHOBUTEM.

XUMHUUYECKHH KCIIEPUMEHT: U3YUYEHHE 00Pa3II0B BEIIECTB METaJl JIOB M HEMETAIUIOB; B3aMMO/ICHCTBUE THIPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT U
IEJIOYCH; MPOBEACHUE OMBITOB, HILUTIOCTPUPYIONIUX ITPUMEPbl OKUCIIUTEIILHO-BOCCTAaHOBUTEIBHBIX PEaKIni (TOpEeHUe, PeaKIuu Pa3iokKeHuUs,
COCTMHEHUS ).

MexnpenaMeTHbIe CBSA3U



Peaﬂmaum{ MCKIPCAMETHBIX CBsI3CH IIpu U3Y4YCHUU XNMHU B 8 kiacce OCYHICCTBJIACTCA UCPE3 UCITOJIb30BAHUE KaK 06H_II/IX C€CTCCTBCHHO HAYYHBIX
HOH?[TI/IfI, TaK U HOH?ITHfI, ABJIAIOIUXCA CUCTEMHBIMU IJId OTACJIBHBIX ITPEAMETOB €CTCCTBCHHO HAYYHOI'0 HUKJIA.

OO6mume ecTeCTBEHHOHAYYHBIE MOHATHSI: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIN3, CHHTE3, Kilaccu(uKaIus, nepuoJuIHOCTh, HAOI0IeH e,
AKCIIEPUMEHT, MOAEIUPOBAHHE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®dwusuka: MaTepus, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOI, PAAHOAKTUBHOCTh, MOJIEKYJIa, YJIEKTPUIECKUH 3apsijl, BEIIECTBO, TENO,, 00BEM,
arperaTHOE COCTOSIHME BEIECTBA, T'a3, GU3HUCCKHE BEJIMUMHBI, CIMHUIIBI U3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE31b61, COJTHIIE.

Buonorust: porocunres, npixanue, obuochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE UCKOMAaeMble, TOIIMBO, BOAHBIE PECYPCHI .

9 KJIACC
BewecTBo M XUMHYECKAas peaKku s

[lepuoanyeckuii 3axoH. [lepuoanyeckas cucrema xumudeckux snemeHToB 1. 1. MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KaJIHs, KAIBIUA U UX COSAUHEHUN B COOTBETCTBUU C ITOJIOKEHHEM DJIEMEHTOB B
MIEPUOANYECKON CUCTEME U CTpOEHHEM UX aTOMOB. CTpOEHHUE BEIIECTBA: BUIbI XUMHUYECKON CBSI3U. THUIIBI KPUCTAIITUYECKUX PEIIETOK, 3ABUCUMO CTh
CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U BUJA XUMUYECKOUN CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIECTB (MEXIyHApOAHAS U TPUBHANIbHAS ). XUMUUYECKUE CBOKCTBA BEIIECTB, OTHOCSIINXCS K
pa3IMYHBIM KJIACCaM HEOPraHUYECKUX CO CIMHEHUH, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKUX peakiuil Mo pa3IndHbIM MpU3HaKaM (110 YUCITY U COCTAaBYy yYaCTBYIOUIMX B PEAKIIMU BEIECTB, 110 TEIJIOBOMY 3P QEKTy,
10 U3MEHEHUIO CTEMEeHEeH OKUCICHNUS XMMHUUECKHUX 3JIEMEHTOB, IO 00paTUMOCTH, 110 YYaCTHUIO KaTalu3aTtopa). DK30 U SHJI0TEPMHUECKHUE PEaKIuy,
TEPMOXUMUYECKUE YPAaBHEHUS.

ITonstue o CKOpPOCTH XUMHYECKOU pPCaKIuu. ITonstue 00 O6paTI/IMBIX u HeO6paTI/IMbIX XUMHUUYCCKUX PCAKIUAX. ITonsiTHE O TOMOT'€HHBIX U
reTCpoOrcHHbIX PCAKIUAX. Tlonsmue o xumuueckom
pasHoeeCuu. (DaKmopbz, GauAIOwue Ha CKopocmsos Xumuveckou peaxkyuu u nol0NCERUE XUMULECKO2O PABHOBECUAL.

MexaHu3M OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIX peaKHI/Iﬁ (SJ'ICKTpOHHHﬁ 0aJIaHC OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKHI/II/I).

Teopus 31EKTPOIUTHYECKON U CCOLMAIUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHL. KaTHOHBI, aHMOHBI. MeXaHU3M IHCCOLMALMK BEIIECTB C Pa3IMYHBIMHU
BHJIaMH XUMUYECKOU cBsizu. CteneHb nucconnanui. CUIbHBIC U CIa0bIe STIEKTPOJIUTHI.



Peakiiuu noHHOro oOMeHa. Y ci1oBuUs MPOTEKaHUs PeaKLMii HOHHOro 0OMeHa, MOJIHbIE U COKpalll€HHbIE HOHHbIE YpaBHEHUsI peakiuii. CBoiicTBa
KHCJIOT, OCHOBAaHUH U COJIEH B CBETE MPEACTABICHUHN 00 AIEKTPOIUTHUECKON nuccoruanuu. KauecTBeHHbIE Peakiiuy Ha HOHBI
. Ilonamue o eudoponuse coxeii .

XUMHUYECKHI SKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEISIMU KPUCTAUTMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJJIOB U HeMeTaJlIoB (rpadura
U aiMa3a), CJIOKHBIX BEUIECTB (XJIOpUa HaTpUs); HCCIeJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON PeakLUU OT BO3EHCTBUS pa3InUHbIX
(bakTOpOB; HCCIIEIOBAHKE AIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIlecca AUCCOIMAIIMH KUCIIOT, eI04Yei U colielt (BO3MOXKHO UCIOB30B aHHE
BUJICOMATEPUAJIOB); IPO BEAEHHE OMBITOB, ILTIOCTPUPYIONINX MTPU3HAKY TTPOTEKAHUS PEaKIMii HIOHHOT0 oOMeHa (00pa3oBaHUE OCa/IKa, BBIJCIICHUE
rasa, o0pa3oBaHK€e BOJIbI); ONBITOB, MJUTIOCTPUPYIOIINX IPUMEPHI OKUCIN TEIbHOBOCCTAHOBUTEINILHBIX PEaKIUi (TOpEeHUE, PEaKIIUK Pa3ioKeHUs,
COCIMHEHMSI); pacliO3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX PEaKIIMii Ha HOHBI; peIIeHrEe IKCIIEPUMEHTaIbHbBIX 3a/1aY .

HemeTaabl 1 X cOeTMHEHUA

OO0mas xapakTepucTuka rajoreHoB. Oco0EHHOCTH CTPOEHHUsI aTOMOB, XapaKTepHbIe cTeNeHN okuciaeHusa. CTpoeHue U puzndeckre CBOMCTBA MP OCTHIX
BEILECTB — I'aJIOreHOB. XUMHUYECKHUE CBOMCTBA Ha MpUMepe Xjopa (B3aUMOJEHCTBUE ¢ MeTaJUIaM1, HEMETaJlJIaMH, 11el04aMu). XJI0pOBOAOPO.
ConsHas KuCII0Ta, XMMAYECKHE CBOMCTBA, ITOJy4YEHUE, IPUMEHEeHue. JelicTBre X10pa U XJIOPOBOAOPOIA HA OPraHU3M 4esloBeKa. Baxuneimme
XJIOPUABI 1 UX HAXOXKACHUEC B IIPUPOJIC .

Ob6mas xapaktepuctuka 31eMeHToB VI A rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTePHBIC CTEIIEHN OKUCIICHUS.

Crpoenune u pu3ndeckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJITIOTPONHBIE MOAU(UKAIIMU KUCIOPO/IA U Cephl. XUMHYECKHE CBOMCTBA
cepbl. CepoBoopo1, CTpoeHHE, (PU3MUECKUEe M XUMUYecKre cBoicTBAa. OKCUIBI Cephbl KaK MPEICTABUTEH KHCIOTHBIX OKCUI0B. CepHasi KUCIIOTa,
du3nYecKre U XMMHYECKHEe CBOMCTBA (00IIMe KaK MPECTaBUTENS KJIacca KUCIIOT U crenuuieckre). XUMHYEeCKHE PEaKIIiy, JIEKAIIe B OCHOB €
MPOMBIIIUICHHOTO CII0co0a NoydeHus cepHoii KucnoThl. [Ipumenenne. Coiau cepHON KUCITOTHI, KAYeCTBEHHAs peakius Ha cynb(aTuoH. HaxoxaeHme
cepbl ¥ €€ COeTMHEHUN B MPUPOJe . XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COSAMHEHUSIMU Cephl (KUCIOTHBIE TOXK/IU, 3arPSI3HEHUE BO3/ yXa U
BOJIOEMOB), CIIOCOOBI €r0 MPETOTBPALCHHS .

OO6mas xapakTeprucTuka 371eMeHTOB V A rpynibl. OcoOOEHHOCTH CTPOEHHUS ATOMOB, XapAKTEPHBIE CTENEHN OKUCIICHMSL.

A30T, pacipocTpaHeHue B Ipupoje, puznyeckue 1 Xumuueckue ceoiicrsa. Kpyropopor azora B npupoje . AMMHAK, ero GU3nueckue i XuMHU 4YecKue
CBOMCTBa, OJy4eHue 1 npuMeHeHre. Coau aMMOHUS, UX (pU3NUECKHE U XMMHUYECKHEe CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakius Ha HOHBI
aMMOHUA. A30THasI KUCJIOTa, €€ Mody4eHue, (pu3nIecKue U XuMUUEeCKUe cBOMcTBa (00IIMe Kak MpeICTaBUTENs Kilacca KUCIOT U crielu puyecK ue.
Hcnonbp3oBaHuEe HUTPATOB U COJIEH aMMOHMS B KAUECTBE MUH €pajIbHbBIX y100peHu. XMMHUECKOE 3arpsi3HEHUE OKPY>KaloIIel Cpebl COeINHEHUSIMUI
azoTa (KUCIIOTHBIE JOXKAM, 3arpsi3HEHUE BO31yXa, [TIOYBbI U BOJOEMOB).

docdop, amnorporHbie Moaudukauu gocdopa, puznyeckue u xumuueckue cpoiictsa. Oxcua ¢pocdopa(V) u pocdopnas kuciora, puznye ckue u
XMMHMUYECKUE CBOWCTBA, osryyeHue. Mcrnonb3oBanue pochaToB B KaueCTBE MUHEPATIbHBIX Y00 PEHUH.



O6mas xapaktepuctuka 35eMeHToB [VA rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS .

Yriepon, auioTpOITHbIE MOJIM (PUKALIMK, PACIPOCTPAHEHKE B TPHPOJIe, (PU3MYECKHE M XUMHYECKUE CBOMCTBA. AncopOius. KpyroBopor yriaeposa B
npupoae. OKcuibl yriepojaa, ux Gpu3ndeckue 1 XMMHUECKHUEe CBOMCTBA, M CTBUE HA )KUBBIE OPraHU3MBbl, IOJYyYEHHE U IPUMEHEHUE. DKOJI0ruye CKue
po0sIeMbl, CBsi3aHHbIE ¢ okcusioM yraepoaa(lV); runoresa rnmodamsHOro MOTEIICHHsI KIMMaTa; MapHUKOBBINA 3 ekT. YTroipHas KUCI0Ta U €€ COH,
ux (pusnvyeckne U XUMUYECKHE CBOMCTBA, TOJTy4YeHUEe U MpuMeHeHue. KauecTBenHas peakius Ha kapOoHaTnoHbI. VM cronb3oBanne KapOOHATOB B OBITY,
MCIUIUHE, TPOMBIINIJICHHOCTH U CCJIbCKOM XO3SIUCTBE.

[TepBoHaUaNBEHBIE MTOHSITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHECHHIX yTiiepo/ia (MeTaH, 3TaH, TUJICH, alleTHJICH, dTAHOJI, TJIUIICPUH, YKCYCHAsI
Kucnora). Ax cocmas u xumuueckoe cmpoerue. I1oHsATHE 0 OMOTOTMYECKU Ba)KHBIX BEIIECTBAX: XKUPAX, OeIKax, yriaeBolax — U UX POJIU B KU3HU
yenoBeka. Mamepuanvbhoe eOUHCME0 Op2aHU4eCKUX U HeoOp2aHUu4yecKUx coeouHeHull.

Kpemnuuii, ero ¢pusnyeckue 1 XuMHU4EeCKUE CBOMCTBA, NMOTy4YeHHe U mpuMeHnenne. CoequHenus kpeMHus B mpupose. OOue npecraBieHus o0 Ok cuje
kpemHHs(I1V) u kpemHueBoit kucnote. CUIMKATHI, UX UCIIOJIb30BaHUE B OBITY, METUIIMHE,

MPOMBILUICHHOCTU. BadicHetiuiue cmpoumenbHble Mamepuaivl: Kepamura, cmekio, yemenm, 6emon, scenrezobemon. [lpobremvr besonacrozo
UCNONIL30BAHUS CMPOUMETTLHBIX MAMEPUATO8 8 NOBCEOHEBHOU IHCUSHU.

XUMHUYECKUH SKCIEPUMEHT: U3ydeHHe 00pa310B HEOPraHNUECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI; IPOBEACHNE KaU€CTBEHHBIX PEaKLUi Ha
XJIOPHJI-MOHBI ¥ HAOJIIOeHNE TPU3HAKOB UX IPOTEKaHUsL; OMbBITHI, OTpakarouye GU3NIecKre U XMMUYECKUE CBOMCTBA TaJIOT€HOB U UX COCIMHEHUH
(BO3MOXHO HMCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3iaMy XJI0pHI0B (TaJIOreHUI0B); O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U eé
COEAMHEHMSIMH (BO3 MOXKHO HCII0JIb30BAaHHE BUJIEOMATEPHAIIOB); HAOII01€HHE ITpoliecca 00YIIIMBaHMsI caxapa o/ e CTBUEM KOHIIEH TP POBAHHOM
CEpHOI KHCIIOTHI; U3yUYEeHNE XUMUYECKUX CBONCTB pa30aBiIeHHOI CEepHON KUCIOTHI, TPOBEIEHNE KAUECTBEHHOI peakluu Ha CyIb(aT-uoH U
HaOIII0IeHNe MTpU3HaKa e€ MpoTeKaH!s; O3HaKOMJIEHHE ¢ (PM3NYECKUMHU CBOMCTBaMHU a30Ta, pochopa u uX coequHEeHHH (BO3MOXXHO UCIOIb30BaH He
BHJICOMATEPUAJIOB), 00pa3aMu a30THRIX U GOCOPHBIX YI0OpEeHHUI; TOydeHrne, COOMpaHue, paclio3HaBaHUE U U3YUCHUE CBOMCTB aMMHUAKa;
IPOBE/ICHNE KAUECTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (ochaTHOH U U3ydeHHe MPU3HAKOB MX NMPOTEKAHU, B3aMMO/1eHCTBHE KOHLIEHTPUPOBAHHOM
A30THOM KU CIIOTHI ¢ MEZIbIO (BO3MOKHO MCIOJIb30BaHUE BUI€OMATEPHUAIIOB); U3YUEHHE MOJIETIEH KpUCTaUIMYECKUX PEMIETOK aimasa, rpagura,
dynnepeHa; o3HaKOMJIEHHE C TPOI[ECCOM acOPOLUU PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTUBOTra3a; MoJIyyeHue,
cobupaHue, paclO3HaBaHUE U U3yUEHUE CBOMCTB YIJIEKHCIIOrO ra3a; MpOBeIeHNE KAaUeCTBEHHBIX peakifii Ha KapOOHAT M CHIIMKAT-UOHBI U U3y4YEHHE
IIPU3HAKOB UX NMPOTEKAHUS; O3HAKOMIIEHUE C MIPOAYKIMEH CUIMKATHON IPOMBIIIJIEHHOCTH; PELICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxHeimye HeMeTaJUIbl U UX COCIUHEHUS.

MeTajljibl 1 X COETUMHEHUS

OO6mas xapakTepuCcTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU HX MOJIOKEHUSI B IEPUOJUUECKON CUCTEME XUMHUECKUX 3JIeMeHTOB /1.
. Menpeneesa u ctpoeHust atromoB. CTpoeHue MeTauioB. Meraunueckas CBsi3b M METaJUIMYecKasi KpUCTAJUINYEeCKas peléTka. DIeKTPOXUMUY €CKHit
psI HanpspKeHUi MetayioB. Pu3ndeckue U XMMUYECKHe cBOcTBa MeTasuioB. Obue cnocoOsl mosrydeHus MeTauioB. [loHsaTue o koppo3uu



METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uu. CrutaBsl (CTajb, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B ObITY U
IPOMBILIIEHHOCTH .

[{esr0uHbIE METAJUIBI: MOJIOKEHUE B IEPUOANUECKON CUCTEME XUMUYECKUX AneMeHToB /. . MeHeneeBa; cTpoeHHE UX aTOMOB; HAXOXKJECHHUE B
npupoze. Puznueckue 1 XUMHUIECKHE CBOMCTBA (Ha mpuMepe HaTpusl U Kaius). OKCUIbI U TUAPOKCUIBI HATPUA U Kaums. [IpuMeHeHne menouHbl X
METAJJIOB U UX COEIUHEHUM.

[I{esr0uHO3EMENBHBIE METAJUIBI MATHUM U KAJIBIUI: MTOJIOKEHUE B IEPUOJNYECKOM cCUCTEME XUMUYECKuX 3iieMeHToB 1. 1. MeHeneeBa; cTpoeHre UX
aTOMOB; HaXOXKJeHUE B npupojae. Pu3ndeckre U XMMHUECKHe CBONCTBA MarHus U Kaiblus. BaxHeilmume coeqnHeHns Kaublus (OKCHUI, TUAPOKCU,
comn). JKECTKOCTh BOABI M CITOCOOBI €€ yCTpaHEeHHU .

AJIFOMUHHIL: TTOJIOKEHUE B IEPUOANYECKON CUCTEME XUMHUUYECKUX d1eMeHTOB J[. 1. MenzaeneeBa; ctpoeHrne aToMa; HAaXOXKJIEHUE B IPUPOJE.
Odu3nyeckre U XMMUYeCKHe CBOMCTBA aMIOMUHUS. AMQOTEpHbIE CBOWCTBA OKCHUJIA M TUAPOKCUAA aTIOMUHUS.

Keneso: monoxxeHne B IEpHOJNYECKON CUCTEME XUMUYECKUX dJ1eMeHTOB J[. 1. MenaeneeBa; cTpoeHre aToMa; HaxoxaeHue B mpupoae. dusudeckue
Y XUMHYECKHE CBOMCTBA xene3a. Oxcusl, ruapokcubl u conu xeneza(ll) u sxenesa(Ill), ux cocras, cBOHCTBA U OTYUYEHHE.

XUMHUYECKUH SKCIEPUMEHT: 0O3HaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIaBOB, UX (PM3NUECKUMHU CBOMCTBAMMU; U3yUEHHUE PE3yIbTaTOB KOPPO3UHU
METaJIJIOB (BO3MOXKHO HMCII0JIb30BAHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aNMO/IEHCTBUS OKCHJIA KAJIbIUS U HATPUS C BOJOH (BO3MOXHO
UCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEI0BAHNE CBOWCTB KECTKOM BOABL; ITpoLiecca FOPEHUs JKele3a B KUCI0 poje (BO3MOXKHO MCIOIb30BaHUE
BUJICOMATEPUAJIOB); IPU3HAKOB IPOTEKaHUS KaUECTBEHHbIX PEaKIIMil Ha HOHBI (MarHus, KaJblLus, aTIOMUHUS, ITMHKA, sxene3a(ll) u xeneza(Ill),
menu(Il)); HaOGmoieHre M O CaHKe MPOIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMU HATPHS, KA U KalbLus (BO3MOXKHO UCIOIb30BaHUE
BUJICOMATEPUAIOB); HCCIeA0BaHNE aM(POTEPHBIX CBOWCTB T'MAPOKCHIA ATTFOMUHMS U THAPOKCUIA ITMHKA; PEIIeHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe
«BaxkHeinme MeTalIbl U UX COSIUHECHUIY .

XuMHus M OKpYysKaoIas cpeaa

Hosbie MaTepuansl 1 TeXHOJIOTHH. BellecTBa u MaTepralibl B MOBCEAHEBHOW KU3HU YENOBEKAa. XUMUSA U 310pOBbe. be3onacHoe ucnoib30BaHne
BEIIECTB M XUMHYECKUX peakiuii B ObITy. [IepBasi Mo MOIIb TPH XUMHYECKUX OXKOTax M oTpaBiieHUsX. OCHOBBI 9KOJIOTH YE€CKOH I'PaMOTHOCTH.
XUMHUUYECKOE 3arps3HEHUE OKPYXKalolel cpenbl (mpeaenbHas gornyctuMas konmenTpanus Bemects — [1/IK). Poias xumun B pemeHnn S5KOJ0rHIeCKUX
pooIeM.

[TpupoaHbIe UCTOYHUKHU YTIEBOJOPOIOB (YT Ob, IPUPOAHBIH ra3, HEPTh), MPOIYKTHI X MEPepadOTKH, UX POJIb B OBITY U TPOMBIIIJICHHOCTH .
XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3LioB MaTepuasoB (CTEKIIO, CIIJIaBbl METAJJIOB, IOJMMEPHbIE MaTEpUaJbl ).

MesknpeaMeTHbIE CBSI3H



Peanmaum{ MCKIPCAMETHBIX CBsI3CH IIpu U3Y4YCHUU XNMHU B 9 knacce OCYHICCTBJIACTCA 4CPC3 UCITOJIb30BAHUEC KaK 06H_II/IX C€CTCCTBCHHOHAYUYHBIX

HOH?ITI/IfI, TaK 1 HOH?ITHfI, ABJIAIOINUXCA CUCTEMHBIMHA IJIA OTACJIIBHBIX IMMTPEAMETOB €CTCCTBEHHO HAYUYHOI'O LIUKJIA.

OO61ue ecTecTBEHHOHAYYHbIE TOHATUS: HAYUHbIM (pakT, TUIoTe3a, 3aK0H, TEOpusl, aHAJIU3, CUHTE3, Kiaccu (UKalys, IepUond HOCTh, HA0II0IeHHE,
HKCIEPUMEHT, MOAECINPOBAHNE, U3MEPEHUE, MOJIENb, IBJIEHHE, TAPHUKOBBIN 3P eKT, TeXHOIOrus, MaTepuaibl. dusnka: MaTepusi, aToM, 3JIEKTPOH,
POTOH, HEUTPOH, MOH, U30TOII, PAJJHOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUYECKHM 3aps, MIPOBOAHUKH ,, TOIYIIPOBOIHUKH, TUDIIEKTPUKH, (POTOIIEMEHT,
MHAMKATOP, BELIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKasl PEIIETKA, CIIJIABhI,

(bu3nUecKre BETMYUHBI, CIMHHUIIBI U3MEPCHHS, KOCMHYECKOE IMTPOCTPAHCTBO, MJIaHEeThI, 3BE3/1bI, COJTHIE.

buonorus: (I)OTOCI/IHTGS, JABIXaHHC, 6I/IOC(1)epa, OKOCUCTEMA, MUHCPAJIbHBIC yH06peHI/IH, MUKPO3JIEMECHTbI, MAKPO3JICMCHTBI, IIMTATCJIbHBIC BCIICCTBA .

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbL, TOPHBIE TOPO/IbL, IT0JIE3HBIE UCKOMAEMbIE, TOIJIMBO, BOJHBIE PECYPCHI.

KaJ’leHﬂapHO-TeMaTl/l‘leCKoe MJIAHUPOBAHUE 110 XUMHUH 8 kiace

2 yaca, 68 yacos

Ne | Paznen. Tema ypoka Koun | lata Hcnonvzosanu
-BO | IIPOBEIEH | e
qaco | us
s ooopyoosanusn
«Touka pocma
Tema 1. Xumusi — BakHasi 06J1aCTh €CTECTBO3HAHUS M MPAKTHYECKO¥ 1eATeTbHOCTH YesaoBeKa (5 u)
1 | Ilpeamer xumuu Posb XMMHH B )KU3HU YellOBeKa. XUMHUsSI B cicTeMe HayK. MeTo bl TO3HAHUS B XUMHUHU. 1
2 | 3HaKOMCTBO C paBHJIaMH O€30MACHOCTH U MPUEMaMHU paOOTHI B XUMUYECKOH 1abopaToOpHu. 1 Hudposas
ITpakTtuueckas pabora: naboparopus
N RELEON
Ne 1. IlpaBuna paboTsl B 1a00opaTopuu U NpuéMbl 00OpalieHus ¢ 1abopaTOPHBIM 000pYy0BaHUEM
Hudposoii
JaTYUK
TEMIIEPATypBI
CnuproBka

Caeua.




3 | Tena u BemecTBa 1

4 | ®dusznyecKkue CBOMCTBA BEIIECTB. ATpEraTHOe COCTOSHHE BEIIECTB . 1

5 | Yuctele BeniectBa U cMecu. CriocoOsI pa3aenenus cmecei. [lpaktuyeckas padoraNe 2. Pa3nenenue 1 Hudposas
cMmeceil (Ha mpuMepe OYMCTKH IMOBAPEHHOM COJIN) nabopaTtopus

RELEON

Tema 2. BemiecTBa M XumMuueckue peakuuu. (15 u)+1u

6 | ATOMBI U MOJIEKYJbI. XUMHUYECKHE 3JIEMEHTHI 1

7 | 3Haku (CHMBOJIbI) XUMHUYECKUX 2JIEMEHTOB 1

8 | IIpocThle U CIIOXKHBIC BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YICHHE. 1

9 | Xummueckas popmyna. BaneHTHOCTh aTOMOB XUMUYECKUX JIIEMECHTOB 1

10 | 3akoH mocTosiHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aTOMHasi Macca. OTHOCUTENbHASI MOJIEKYJIIsIpHAS 2

- | macca .

11

12 | MaccoBas 10JIsI XUMHYECKOT0 JIEMEHTA B COETUHEHUHU 1

13 | ®usnueckne U XUMUIECKUE SBIICHUS 1

14 | Xumnueckas peakuus. [Ipuznaku 1
1 yCIIOBUSA MPOTEKAHUS XUMUYECKUX PEAKIU

15 | Xumuueckue ypaBHEHUS 1

16 | Tumbl XUMUYECKHUX peakiuid. Peakiust coequHeHUs 1

17 | Peakums pa3ioxeHus 1

18 | Peakums 3amenieHus 1




19

Peakiiis oOMena

20 | 3akoH coxpaHeHus Macchl BemiecTB. M. B. JIoMOHOCOB — y4€HbIH SHIIMKIONEIUCT. BECHI
TEXHOXUMHUYECK
ve Wi
AJIEKTPOHHBIE;
cBeua; Kojba
MIJIOCKOJIOHHAS
250 MiT; 103KKa
JUTSL COKUTAHUS
BELIECTB

21 | KonTpompHas paborta Ne 1

Tema 3. Bo3ayx. Kuciaopoa. Oxcuabt (5 1)

22 | Bo3myx — cMech ra3oB. CocraB Bo3ayxa Kucinopog — anemMeHT u mpoctoe BeniectBo. O30H —

aJI0TpOIHAs MOAU (PUKALUS KUCIOpOaa
23 | HaxoxaeHue KHCIopoaa B Ipupoe, GU3NYecKrue U XUMHUYECKUe CBOMCTBA (PeaKIMK OKUCICHUS, TOPEHHE.
[Tonsitue 00 oxcumax

24 | CriocoObI MOTy4YeHHs KUCIOPOAa B TaOOPaTOPHH U MPOMBIIIUIEHHOCTH. [IpuMeHeHne Kuciaoposa.
[Ipaktuueckas pabora
Ne 3. Tlonyuenue u cobupanue KUCIOpOa, U3yUYEHUE €ro CBOICTB.

25 | TenoBoit 3¢phekT XMMHUUIECKOl peakuu, TOHATHE O TEPMOXUMHYECKOM yPaBHEHHUH, K30 U
SHJOTEPMUYECKUX PEAKLIUAX

26 | TommBo (yroyis 1 MeTaH). 3arpsi3HEHNE BO3/1yXa, CIIOCOOBI €ro MPEAOTBPAICHUS. Y CHIICHUE TTAPHUKOBOTO
a¢dekTa, pa3pyieHHE 030HOBOTO CIIOS .
Tema 4. Bonopoa. CoctaB KHCJI0T M coJieid (5 1)

27 | Bomopoa — 3J€MEHT U MPOCTOE BEIIECTBO




28

Haxoxnenue B npupoze, pu3ndeckre 1 XMMUUECKUE CBOMCTBA (Ha MpUMepe B3aUMOEHCTBYS C HEMeTala
MU U OKCHJAMH METAJIOB

29 | [Ipumenenue, cnocoObI MOIYYEHUS BOJOPO/IA.
[Ipaktuueckas padota Ne 4. [TonyueHnue u coOupanue BOAOPOAa, U3yYEHHE €ro CBONCTB
30 | CocraB KHCIOT U comneit
31
Tema 5. KosinuecTBeHHbIE OTHOLIEHUS] B XUMMH. (4 1)
32 | KonmuectBo Bemectsa. Monb. Momnsipaas Macca
33 | 3akon ABoraapo. MonspHbIi 00BEM Ta3oB .
34 | Pacuérbl M0 XUMUYECKUM ypaBHEHUSIM.
35
Tema 6. Bona. PactBopsbl. [lonsite 06 ocHoBanusx (5 4)
36 | duznveckue CBOMCTBA BOABL. AHAJIN3 U CHHTE3 — METO/bI U3YyUEHUSI COCTaBa BOJIBI.
37 | Xumuueckre CBOMCTBA BOJbI (PEaKIIUK ¢ METalJIaMH, OKCHJIaMU METaJUIOB U HEMETAJUIOB
38 | CocraB ocHoBanuii. [lonstue 06 nHANKATOpax Hudposas
nabopaTopus
RELEON
HMudposoii pH.
IITATUB C
32)KUMOM; TATh
XUMHYECKUX

CTakaHoB (25
MI);




IIpOMBbIBaJIKa

39 | Bona kak pacrBoputenb. PacTBopsl. PacTBopuMOCTb BeriecTB B Bojie. [IpakTuueckas padora: npubop st
. . . ; OITBITOB C
Ne 5. TIpuroroBieHre pacTBOPOB C OMpeneNEHHON MacCOBOH 101el pacTBOPEHHOTO BEIIECTBA.
AIIEKTPUIECKIM
TOKOM;
UCTOYHHK
MOCTOSIHHOT'O
TOKa: MPOOUPKHU
— 2 mT.
IPOHYMEPOBaH
HbIE; JIYYHHKa;
CIIMPTOBKA;
poOKU — 2
IIT, MUHIIET
40 | Poxb pacTBOpOB B IPHUPOJE U B )KU3HU denoBeka. KpyroBopoT Bojbl B ipupoie. 3arps3HeHne PHPOTHBIX
Boj. OXpaHa U OYHUCTKA IPUPOIHBIX BOJ.
Tema 7. OcHOBHBIE KJIACChl HEOPraHUYecKUX coeauHeHui. (11 u)+ 1 yu
41 | Knaccudukamnus HEOpraHUIeCKNX COCTUHEHUH.
42 | Okcuppl: coctaB, Kiaccudukarys (OCHOBHbBIE, KHCIOTHBIE, aM(OTEPHBIE, HECOJIe00pa3yIomue),
- | HOMeHKJaTypa (MeXaAyHapoaHas U TPUBHUAJIbHAS).
43 .
[TonyyeHue U XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHJIOB.
44 | OcHOBaHUSA: COCTaB, KiaccuuKaus, HOMEHKIaTypa (MeXAyHapoHasi U TPUBHUAIbHAS ), PU3UUECKUE U Hudposas
- | XUMUYeCKHe CBOMCTBA, CIIOCOOBI MOIY4YEHUS nabopaTopus
45 RELEON

Hudposoii pH.




IITaTHB C
3KHUMOM; TIATh
XUMHYECKUX
CTakaHoB (25
M),

MIPOMBbIBaJIKa
46 | Kucnotsl: coctaB, kiaccuukanus, HOMEHKJIATypa, PU3NYECKHe U XUMHUYE CKHE CBOWCTBA, CTOCOOBI
- | Hoiay4eHus.
47
Psin akTMBHOCTH MeTalIOB
48 | Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOJIy4eH s, B3aUMoIeficTBHE coJIel ¢ MeTalllaMu, KUCJIOTaMH,
- | menoyamu u conamu
49
50 | I'enernueckas CBsI3b MEXIY KlaccaMi HEOPraHUYECKUX COCIUHEHUH
51 | [Ipaktuueckas paboTa: Hudposas
. nabopaTopus
Ne 6. Perienue skceprMeHTAIbHBIX 3a7a4 110 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCIMHEHUIN RELEON
Hudposoii pH.
IITaTUB C
3aKUMOM; ATh
XUMHYECKUX
CTakaHoB (25
M),
IPOMBIBAJIKA.
52 | Konrponbuas pabora Ne 2
Tema 8. [lepuoauyeckuii 3aKoH U MepHOANYECKAs] CHCTeMa XMMHYecKHX d1eMeHToB J1. . Menaenee
Ba. Ctpoenue aroma (7 9)
53 | IlepBble MOMBITKYU KIACCUPHUKALIMYA XUMHUUECKUX 31eMEHTOB. [IoHsATHE O IpyIax CXOIHBIX 3JIEMEHTOB




(H.[eJ'IO'-IHBIC 1 HICJIOYHO3EMCIIbHBIC MCTAJLJIbI, I'aJIOTCHBI, MHCPTHBLIC ra351) .

54 | DneMeHThI, KOTOpbIe 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUAPOKCHIBI
55 | Ilepuonnueckuii 3aKoH U Nepuoauyeckas cucrema xumuueckux snemeHToB J1. 1. Menneneesa. [lepuossi,
IpyMIIbI, MOArpynnbl. @U3NUECKUI CMBICI MOPSIKOBOIO HOMEpA 3JIEMEHTa, HOME POB I1EPHOJ1A U TPYIIIIBL.
56 | Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl
57 | DOnextponsl. CTpoeHHE 3IEKTPOHHBIX 000JI04€K aTOMOB IEpBBIX 20 XUMHUUECKUX JIEMEHTOB
nepuoandeckou cucremsl 1. . Menzaeneesa
58 | XapakrepucTika XUMHUECKOTO 3JIEMEHTA 10 €ro MOJIOKEHHIO B Tepuoaudeckoit cucteme /1. 1.
Menneneesa
59 | 3HaueHne NePHOANYECKOT O 3aKOHA
Y IEPUOJUYECKON CUCTEMbl XUMUYECKHUX AJIEMEHTOB JIJIsl pa3BUTUA Hayku U npakTuku. . 1. Mennenees
— Y4€HBIH, [TEaror U rpaxJaHuH.
Tema 9. Xumunueckasi cBsi3b. OKHC/IUTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu. (8 )
60 | DyeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKUX DJIEMEHTOB
61 | MonHas XuMHU4YeCKas CBSI3b Hudposas
nabopaTtopus
RELEON
Hudposoii
JATYUK
TEMIIEPaTyphbl
TUIATUHOBBIM;
JATYUK
TeMIepaTypbl
TEPMOITAPHBIN
62 | KoBasieHTHO-TIOJIsIpHAs CBS3h Hudposas

nabopartopus




RELEON
Hudposoii
JATIUK
TeMIIepaTyphl
IUIATAHOBEIHN;
JTATYUK
TeMIepaTypbl
TEPMOIIAPHBIN

63 | KoBanenTHO- HemonsipHas CBS3b 1

64 | CreneHb OKUCICHUS 2

65

66 | OxucnurenbHO-BoccTaHOBUTENbHBIE peakuuu (OBP). [Iporiecchl okucnenus 1 BOCCTaHOBIICHHUSL. 2

- OxucIuTeN 1 BOCCTAaHOBUTEIIN.

67

68 | KonrponbHas padora Ne 3 1

KanengapHo-teMaTnyeckoe JIaHMpPOBaHHe MO XUMHMH 9 KJ1ace
2 yaca 68 yacosn
Ne | Tema paznena u ypoka Kommuectso | [ara Hcnonvzosanue
4acoB MIPOBEICHUS
06opyooeanusn
«Touxka pocma

IToBTOpEeHuUe U yriryb/1eHue 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kjiacca

5u)+lu




[Tepnonnuecknii 3akoH. Ilepuonuyeckas cucreMa Xxumndeckux nemMeHTos /1. M.
MenpneneeBa. CTpoeHue aTOMOB

3aKOHOM€pHOCTI/I B U3MCHCHHNH CBOMCTB XMMHYECKHX 3JICMCHTOB IMEPBLIX Tp@X
MEPUOA0B, KaJIMA, KaJblIHUA U UX COG)II/IHeHI/Iﬁ B COOTBETCTBUHU C ITOJIOKCHUCM
9JICMCHTOB B HepHOI[HLIeCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

Knaccudukanus 1 HOMEHKJIaTypa HEOpraHM4YEeCKUX BellecTB (MeXIyHapoIHas U
TpUBHAJIbHAS)

XUMHUYECKHE CBOMCTBA BCUICCTB, OTHOCAIIUXCA K PA3JIMIHBIM KJIaCCaM
HCOPraHN4CCKUX COCHHHGHHﬁ, HUX I'CHCTUYCCKAA CBA3b HCOPIraHNYCCKHUX BCUICCTB

Crpoenue BeliecTBa: BUAbl XUMUUYECKOM CBSI3U. THUIIBI KpUCTANIMYECKUX PEILETOK, Mudposas

3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKH . nabopaTopus
RELEON
Mudposoit natunk
TEeMIepaTypbl
IIJIATUHOBBIN

Kontponbshas padotaNel

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX peakuui (4 4)

Knaccudukanus XuMu4ecKuX peakuil Mo pa3JInyHbIM IPU3HAKaM.

[TonsiTHE O CKOPOCTH XUMHUYECKOU peakuuu. IToHsATHE O TOMOIrE€HHBIX U [Tudposas

reTepOreHHbIX PEAKIUAX . naboparopus
RELEON
Hudposoit natTunk
TEMIIEpaTyphl
IIJIATUHOBBIN

ITonsiTHe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPHI, BIUAIOIIME HA CKOPOCTh Hudposas

XMUMHUYECKOM pPEeaKIMU U MMOJ0KEHNE XUMUYECKOI'O PABHOBECHS . nabopaTopus




RELEON

Hudposoit naTunk

TeMIIepaTyphl
TJTATUHOBBIN
10 | MexaHu3M OKHCIMTEIHLHO-BOCCTAHOBUTEIBHBIX peaKlnii (3JIEKTPOHHBIN OanaHc
OKHCIIUTEJIbHO-BOCCTAaHOBUTEIb HOW PEaKIuu).
Tema 2. DnexTpoauTUyecKas Jucconuanus. XuMHU4ecKUue peakuui B pacTBOpax
(8 1)
11- | Teopus 31€KTPOAUTUUECKOMN U CCOLUALINN. DINEKTPOJIUTHI U HEIIEKTPOIUTHI. Mudposas
12 | Katuonsl, aHnOHBI. MeXaHU3M JUCCOLU ALK BELIECTB C Pa3IMYHBIMU BUJAMU naboparopus
XUMHUYECKOU cBsizu. CTenens aucconuranuu. CUibHbIC U CIa0bIe AJICKTPOIUTHI RELEON
[Mudposoit naTunk
JIEKTPONPOBOJHOCTHU
13- | Peakuuu noHHoro oomMeHa, ycioBusl X NpoTekaHus. FloHHbIe ypaBHEHUs peakLui. Hudposas
14 nabopaTtopus
RELEON
Hudposoit naTunk
AIIEKTPONPOBOIHOCTH
15- | Xumuueckue cBOMCTBA KUCJIOT, OCHOBAHUHN U COJICH B CBETE MPEACTABICHHI 00
16 | AMEKTPONUTHIECKON TUCCOIHAIIIH
17 | IlonsTue o TUApPOIH3E COJIEH.
18 | [IpakTuueckas pabota Ne 1 Pemenue skcrepuMeHTalIbHBIX 3a7a4 0 TeEMe Hudposas
nabopaTopusi
RELEON

Hudposoit naTunk
AIIEKTPONPOBOAHOCTH




Tema 3. O0masi XapaKTepHCTHKA XUMUYecKHX 3jeMeHToB VIl A-
rpynnsl. I'anorens (4 1)

19 | Obmas xapakTepucTuKa rajgoreHoB . OCOOEHHOCTH CTPOSHHS aTOMOB dTUX
3JIEMEHTOB, XapaKTepHbIE JJI1 HUX CTeNeHH OKuciaeHus. CTpoeHne u pu3niecKkue
CBOMCTBA IMPOCTHIX BEIIECTB — I'aJIOTEHOB
20 | XuMuyeckue CBOWCTBA Ha MpUMeEpE XJIopa (B3auMOAEHCTBHE C METAIIIAMH,
HeMeTaJIaMy, Iienoyamu). XiaopoBogopos. CosiHas KUCI0Ta, XUMUYECKHE
CBOMCTBA, MOJy4eHHE, TPUMEHEHHUE.
21 | dusnonoruyeckoe qeicTBrE XJI0pa U XJIOPOBOLOPOJIa HA OPraHU3M YeIOoBeKa. [Tudposas
BaxxHelime XJa0pu/Ibl ¥ UX HAX0XKJI€HUE B IPUPO/IE . nabopatopus
RELEON
22 | IlpakTrueckas padoTa: HMudposas
Ne 2. Ilomy4ueHue COJIITHON KHCIIO 3y4eHHE €€ CBOUC Aabopatopis
02. JISTHOW KHCIIOTHI, U HU BOWCTB
v > YA RELEON
Tema 4. O0masi XapakTepUCTHKA XMMU4YeCKHX 3j1eMeHTOB VI A-rpynnsl. Cepa
U e€ coequnHenus (5 4)
23 | OOmas xapakTepucTuka 35eMeHToB VIArpynmnsl. OcoO0eHHOCTH CTPOSHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTE€pPHbIE JIJI1 HUX CTEIIEHH OKUCIICHUS
24 | CtpoeHue u (pU3NIECKHE CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOJA U CEPHI.
AnnoTponHbie MOAU(PUKAIIUN KUCIOPOAA U cepbl. XUMHUUYECKUE CBOWCTBA CEPBHI.
CepoBonopos, cTpoeHue, pu3nueckre u Xumudeckue cpoiictBa. OKCHbI cepbl Kak
IIPECTaBUTENIN KHCIOTHBIX OKCUIO0B
25 | CepHas KuCIOTa, GU3NUECKUE U XUMUYECKHE CBOHCTBA (00IIME KaK MPEICTaBUTEIS Mudposas
KJ1acca KUCJIOT U clienuduyecKue), IpuMeHeHne naGopatopus
RELEON

udposoiil natunk




JIEKTPONPOBOJHOCTHU

26

XUMHUYECKHUE PEaKIINH, JISKAIIHE B OCHOBE MMPOMBIIIJICHHOTO CII0C00a MOy YCHHUS
cepHOM KUCIOThL. COIM CEPHOM KHUCIIOTHI.

27

Haxoskienue cepsl 1 €€ CoOeTMHEHUI

B IIpupojie. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpebl COETUHEHUSIMHU CEphI
(KUCOTHBIE TOXK]IU, 3aTpA3HEHNE BO3AyXa U BOAOEMOB), CIOCOOBI €ro
IIPEJOTBPALLICHUS

Tema 5. O0masi XapaKTepUCTHKA XMMHUYECKHUX 3JIEMEHTOB V A-rpynibl.
A3oT, ¢pochop u ux coennnerus (7 4)

28

OO6mas xapakTepucTika 31eMeHToB V A rpynmbl. OcoO€HHOCTH CTPOEHHS aTOMOB
3THUX 3JIEMEHTOB, XapaKTEePHbIE 111 HUX CTEIIEHU OKUCICHUS

29

A30T, pacnipocTpaHeHHE B IPUPOAE, PU3HUECKUE U XUMUYECKHE CBOMCTBA.
Kpyrosopor azota B npupoae

30

AMMI/IaK, €ro (1)I/ISI/I‘-IGCKI/IG U XUMHYCCKHEC CBOﬁCTBa, MOJIYUCHHUC U TIPUMECHCHUEC.
Comn aMMOHMU, UX (1)I/I3I/I‘ICCKI/I€ N XUMHNYCCKHEC CBOﬁCTBa, MNPpUMCHCHUE.

[Ipaktuueckas padota Ne 3. [lonyyeHne aMMuaka, U3y4eHUe €ro CBOMCTB.

31

A30THas KUCIOTa, €€ (U3NUIecKre M XUMHUYECKHe CBOMCTBA (001He Kak
MPEeICTaBUTENS Kilacca KHCIOT U crieruduueckue). Mcrnonp3oBaHre HUTPATOB U
coJIell aMMOHHS B KaU€CTBE MUHEPAIBHBIX Y100 pEHUI

Hudposas
naboparopus

RELEON

Hudporoit naTunk
AIIEKTPOIPOBOJHOCTH

32

XUMHUYECKOe 3arpsA3HCHUC Oprmammeﬁ Cpeabl COCAMHCHUAMU a30Ta (KI/ICJ'IOTHBIG
AO0XKIH, 3arpsA3HCHUC BO3/1yXad, ITOUBbI U BOJ0EMOB

33

docdop, amnorpornHeie Moaudukanuu gochopa, Gpu3nYECKUe U XUMHUUECKHE
CBOMCTBA




34

Oxkcun dpochopa(V) u hochopnas kucnoTa, Pu3ndecKre 1 XUMUIECKHUE CBOUCTBA,
nonyyenue. Mcnonb3oBanue pocaToB B KaueCTBE MUHEPAIbHBIX Y100pEHUH.
3arpsi3HEHHE MPUPOIHBIX BOJ0EMOB (hochaTaMu

Tema 6. O01Ias XapaKTepUCTUKA XUMHYECKHX dj1eMeHTOB IVA-
rpynnbl. Yrjiepoa u KpeMHUi U UX coeuHenus. (8 u)+ 1

35 | Yruepon
36- | Okcuabl yriepona, ux Gu3n4ecKkrue 1 XiMHUIeCcKUue CBOMCTBA.
37
38 | YrompHas kucaoTa u €€ coiii, uX GU3NYEeCcKre U XUMHUECKHEe CBOICTBA, TOJIy4eHUE U
IIPUMEH EHUE.
39 | IlepBoHauanbHbIE MOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja: 0COOEHHOCTH COCTaBa U cTpoeHus. [loHsaTne 0 6MoI0ru4ecky BakKHbBIX
BEII[ECTBAX: )KUPaX, OeNKax,
40 | KpemHuil, ero pusnveckre 1 XMMHYECKHE CBOICTBA, OJIy4eHUE U TPUMEHEHHE.
41 | Ilpaktuueckas pabora Ne 4 Tlonydenue yriaekucioro raza. Kauectsennas peakuus Hudposas
Ha KapOOHAT-UOH nabopaTopus
RELEON
Hudporoit naTunk
AIIEKTPONPOBOAHOCTH
42 | Ilpaktuueckas pabata Ne 5 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 10 TEME Hudposas
«HemeTansi». naboparopus
RELEON
Hudporoit natTunk
3JEKTPOIPOBOIHOCTH
43 | KontponbHas pabora

Tema 7. O01mue cBoWcTBa MeTANLIOB. (4 )




44

OO01as XxapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHUM UX
IIOJIOKEHUS B IEPUOJINYECKON cucTeMe xumuieckux 3yeMeHToB [l . 1 . MenneneeBa
U CTPOEHHSI aTOMOB

45 | Ctpoenue MeTaioB. MeTammnieckas CBsI3b U METAJUTMYECKast KPUCTAJITHYECKast
pemérka. DIeKTPOXUMUY €CKUI psAJl HAIPSDKEHUI METaIoB

46 | dusnyecKkre U XUMHUYECKHE CBOMCTBA METAJIJIOB .

47 | Obume criocoObl moMy4deHus: MeTaiuioB. [loHATHE 0 KOPPO3UN METAIIIOB M OCHOBHBIE
CrocoOBbl 3aIUThl OT KOppo3uu. CriaBsel (CTalb, YYT'yH, JIOPATIOMUHUN, OpOH3a), UX
MpUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH
Tema 8. BakHeliliue MeTaLIbI M UX coeuHeHus. (16 u)+ 2

48 | Llenounsie Metasuibl. [lonokeHne B IepuOANYECKON cUCTeMe XUMUYECKUX
anemeHToB /. . MenneneeBa, crpoenue aroMoB. Haxoxaenue B npupone .

49- | dusnueckrue U XUMHUYECKUE CBOMCTBA (Ha MPUMEpPEe HATPUS U KaJus

50

51 | Oxcuapl ¥ TUAPOKCHU/IBI HATPUS U KU

52 | IlpuMeHeHUe MICIIOYHBIX METAJJIOB U KX COCIMHCHUM.

53 | lllenoyHO3eMeNbHBIC METAJUIBI MATHUH U KaJIBIIMH, CTpOCHHE aTOMOB. [1o10ke HUE B
MEPUOANYECKON CHCTEME XUMHUE CKUX 3yeMeHToB [[. 1. MeneneeBa.

Haxoxnenue B mpupoae

54- | ®usznueckre U XUMUYECKUE CBOMCTBA KaJbIUs U MarHHs

55

56 | BaxHuelinme coequHeHUs KaIbIHs (OKCHI, THIPOKCHI, COJH).

57 | XKectkocTh BOJbI U criocoObI ee yerpaneHus. [Ipaktuueckas pabota Ne 6. XKEctkocTh

BOJIbI U METO/IBI €€ YCTPAaHEHUs




58

AJTOMUHUH.

59- | ®usnueckure U XUMUYECKHE CBOMCTBA. AM(OTEPHBIC CBOMCTBA OKCH/IA M THAPOKCHIA
60
61 | XKeneso. Hudposas
nabopaTopus
RELEON
[Mudposoii naTank
JaBJICHUS
62 | dusnueckue U XMMHYECKHE CBOMCTBA JKeJe3a
63 | Okcunsl, rugpokcuabl u comu sxeneza(ll)
n xene3a(Ill) .
64 | IIpaktuueckas pabora Ne 7. Pemienue skcriepuMeHTaIbHBIX 3a7a4 M0 TeEMe Hudposas
«MetamibD» . nabopaTopus
RELEON
Hudposoit naTunk
JaBJICHUS
65 | KonTtponbHas padorta Ne3
Tema 9. BemiecTBa M1 MaTepHuaJibl B KU3HU YesaoBeka. (3 u)
66 | HoBble MaTepHaibl M TEXHOIOTWH. BemecTBa 1 MaTepuasl B TOBCETHEBHOM KU3HU
yenoBeka. XUMUs U 3J0POBbE.
be3zomnacHoe ncnosib30BaHNE BEIIECTB U XUMUYECKUX pPEeakUnil B OBITY.
67 | IlpuponHbIe HCTOYHHUKHU YTIIEBOAOPOAOB (Yroib, IPUPOIHBIN ra3, HeTh), MPOTYKTHI

UX nepepaboTKu, UX POJIb

B OBITY U IPOMBILIIEHHOCTH




68

OCHOBBI IKOJIOTHYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsI3HEHUE OKPYKaro 1IeH
cpensl (peaenbHo JomycTuMas KonmeHTpanus semects — [1/1K).

Poap xumum B PCHICHUHA OKOJIOTHYCCKUX HpO6JIGM

Hroro

68 4.




		2024-08-24T14:30:03+0300
	‎00 93 ea 54 eb db f2 93 a7
	Калентьев Владимир Николаевич




