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IHosicHuTeILHAS 3aIMCKA
Paboyas mporpamma o XMMHU Ha ypOBHE OCHOBHOTO 00IIEr0 00pa3oBaHMsI COCTAaBICHA Ha
OCHOBE IIOJIOKEHUH U TpeOOBaHUH K pe3ysIbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTenbHON
MIPOTrpaMMBl, IIPEJICTaBICHHBIX B DeepaibHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE
OCHOBHOTO 00111er0 00pa3oBaHus, YTBEPKISHHOTO MPUKa30M MUHUCTEPCTBa 00pa30BaHUs U
Hayku P® Ne 287 o1 31.05.2021, ¢ yuerom IIpumepHoii mporpaMMsel Bocriutanusi, OCHOBHOM
oOpazoBarensHoi iporpamMmMel ' BOY COLL c.bonpmoit Tonkaii, mpuMepHoii padoueit
nporpaMmbl MIHCTHUTYTa CTpaTeruu pa3Butus oopazoBanusi Poccuiickoit AkagemMun o0pa3oBaHus
M, 2021 u opreHTHpPOBaHA HA PEATH3AIMIO B IEHTPE 00pPa30BaHUs €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOH HampaBiaeHHocTel «Touka pocray, coznanaoro Ha 6aze I'bOY COILI
c.bonbmmoit Toskaii ¢ 11eN1bI0 pa3BUTHA Y O0YUAIOIIHMXCSl €CTECTBEHHOHAYIHOM,
MaTeMaTH4eCKOH, MHPOPMAIIMOHHON IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U
KpEaTUBHOT'O MBIIIJIEHUS, COBEPILIEHCTBOBAHHS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOW HAIIPABJIEHHOCTH, a TAKXKE JUIsl IPAKTUUYECKONH OTPaOOTKU y4eOHOTO
MaTtepuaina no yueOHbIM npeameram «Dusukan,«Xumusay», «buonorus, « TexHOIOTU.

Ha 6a3e uentpa «Touka pocra» obecriednBaeTcs peanusalus 00pa3oBaTeabHbIX POrpamMm
€CTECTBEHHOHAyYHOM U TEXHOJIOTMYECKOM HaNpaBIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUHU C
TpeOOBaHUSAMHU 3aKOHO/IaTEILCTBA B cpepe 00pa3oBaHUs U C YIETOM PEKOMEH AU
denepanpHOTO OTIEpaTopa yueObHoro npeamera «Xumus». ObpazoBaTenbHas MporpaMMa
MO3BOJISIET HMHTETPUPOBATH PEATM3yeMBbI€ 3/IECh ITOAXOIBI, CTPYKTYPY U COJep)KaHUE TIPU
opraHu3anuy o0y4eHust XUuMuHM B 8—9 Kiaccax, BHICTPOEHHOM Ha 6a3e J1'000ro U3 TOCTYIHBIX
yaeOHo-MeToanueckux komiuiekcoB (YMK). Mcnons3oBanue o00pyaoBaHus 1eHTpa

«Touka pocTa» MO3BOJISIET CO3/1aTh YCIOBHUS:
e ISl paCUIMPEHUs COJIepKaHus MIKOJIFHOTO XMMHYECKOTO 00pa30BaHMUs;

e IS TIOBBIIICHHS TO3HABATEIBHON aKTUBHOCTH OOYYAOIINXCS B €CTECTBEHHOHAYIHOM
obnacTy;

e IS pa3BUTHS JIMYHOCTHU peOeHKa B IIpoliecce 00yUeHUs XUMHH, €ro CIOCOOHOCTEI,
(hopMHpOBaHUS U YIOBIETBOPEHHS COLUAIIBHO 3HAUMMBbIX HHTEPECOB U MOTPEOHOCTEH;

*JJ1s1 pabOThI C OAAPEHHBIMU MIKOJIbHUKAMHU, OpPTaHU3AIMH UX PAa3BUTHS B PA3JIUYHBIX 00JIaCTsIX
00pa30BaTeNIbHOM, TBOPUECKOI 1eATEIHHOCTH.

HpI/IMeHHH I_[I/I(I)pOBBIC J'Ia60paT0pI/II/I Ha YpOKax XUMHUH, yHAIIHUECS CMOTYT BBIIIOJIHUTDH
MHOXKCECTBO J'Ia60paTOpHBIX pa60T H SKCIICPUMCHTOB II0 IIPOrpaMme OCHOBHOM HIKOJIBI.

TOUKA !’pocm

KpaTkoe onucanue moaxoA0B K CTPYKTYPUPOBAHHIO MaTepuaioB B oO6pa3zoBaTenbHOi
nporpamme (OI) nmpeacTaBiaeHsbl CIeyONIAE Pa3aebl:
1. .MeTopl U3ydeHHUs BEUIECTB M XUMUYECKHX SBJICHHUI. DKCIIEPUMEHTAIbHBIE OCHOBBI
XUMHUH .

2. . IlepBoHauanbHble XUMUYECKUE MOHATHUS . 3 . PacTBOpBI. 4.OCHOBHBIE KIIACCHI
HEOPraHUYECKUX coeAUHEHU. 5. Teopus MeKTPOTUTHUECKON TUCCOIMAIINU. 6.
XUMUYECKUE peaklud. 7. XUMUYECKHE 2JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAIIOB U
WX COCIMHCHHUM ).

B OCHOBY BbIJICJICHUS TAKUX Pa3ACIIOB 3aJI0KCH XUMHUYECKUMN SKCIICPUMCHT, TPAAULIUOHHAA
CUCTCMaA U3YUYCHHA XUMUMU. OcHoBHOI (I)OpMOfI yqe6H0171 JIeSITEIbHOCTH SBJISETCS XMMHYECKUI



HKCTIIEPUMEHT, IIPOBOMMBII B BUJIE Ta00PATOPHBIX, MPAKTHUECKUX paOdOT M IEMOHCTPALH.
JIeMOHCTpalMOHHBIN SKCIIEPUMEHT IIPOBOJUTCS B TOM CIIy4ae, €CJIM OH OIACEH JUIS BBIIIOJIHEHUS
yUYAIIUMUCS UM UMEIOLIHICS IPUOOP MPECTaBICH B €IMHCTBEHHOM SK3EMILISIpE.

I[J'Iﬂ H3YyYCHUH IIPpEAMETA «XHMHSD» HA ITane 0CHOBHOI'O 0611191"() 06p330BaHI/Iﬂ OTBOAUTCH

136 yacoB: 8 kiacc - 68 yacos; 9 xkimacc —68 yaco. /lanHas oOpazoBaTenbHas IPOrpamMma
o0ecreunBacT YCBOCHHE yYAIIUMHUCS BOKHEHIIINX XUMHUECKUX 3aKOHOB, TCOPUI U TIOHSATHUH;
(dbopMupyeT NpeACTaBICHUE O POJIM XUMHUH B OKPY’KAIOIIEM MUPE U KU3HU yenoBeka. [Ipu atom
OCHOBHOE BHUMAaHHE yJIENSIETCS CYLIHOCTH

XUMHNUYCCKHUX peaKHI/Iﬁ U MCTOAaM X OCYHICCTBJICHUS.

OAHMM U3 OCHOBHBIX MPUHIUIIOB TOCTPOECHUSI TPOIPAMMBI SIBJISIETCS PUHIUI TOCTYITHOCTH .
DKclepuMEHTANIbHBIE ITaHHbIE, TIOJYYEHHbIE YJalllUMUCS MTPH BBIITOJIHEHUU KOJMYECTBEHHBIX
OTIBITOB, MTO3BOJISIFOT YYaIIUMCSI CAMOCTOSITENILHO JIEJIaTh BBIBO/IbI, BBISBIISATH 3aKOHOMEPHOCTH.
[Toaxo/bl, 3a7105KE€HHBIE B COJIEP )KAaHKUE MTPOIPaMMBI Kypca, CO3Jat0T HEOOX0AUMBbI€ YCIOBUS 1S
CHUCTEMHOI'0 YCBOEHUS yJalllUMUCS OCHOB HayKH, JUIsl 00eCTIeyeHHs pa3BUBAIOLIETO U
BOCITUTBIBAIOIIETO BO3JCHCTBHUSA 00yUEeHHsI HAa TMYHOCTh Y4allerocs.

dopmupyemble 3HaHUS JOJHKHBI CTaTh OCHOBOM CHCTEMBI YOEXKICHUI IKOJIbHUKA,
LEHTPAIBHBIM SIIPOM €r0 HAYyYHOTO MUPOBO33PEHHSI.

Ornrcanne MaTepuambHO-TEXHUUECKOU 0a3bl 1eHTpa «Toduka pocTtan,
HCI0JIL3yEeMOro UIsl peajn3aiunodpa3oBaTeibHbIX IPOrPaMM B paMKaXx NpenoiaBaHus X
HMUH

Hudghposasa (komnvromepnas) navopamopusn (1I/1), nporpaMMHO-anmnapaTHbIA KOMIUIEKC,
JaTYUKOBAs CHUCTEMA — KOMILUIEKT y4eOHOTro 000py10BaHus, BKIIOYAIOIINI H3MEPUTEIbHbIN
01510K, HHTEp(eic KOTOPOro MO3BOJIAET 00ECIEUNBATh CBS3b C MIEPCOHATIBLHBIM KOMIIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS PA3IMUHBIX (U3UYECKUX BETUUHH.

Jlamyuk memnepamypel ni1amuHo8blil — IPOCTON U HAIEKHBIA JaTYUK, TPEeTHA3HAYCH IS
M3MepeHus TeMIepaTyphbl B BOAHBIX PACTBOpaxX U B Ta30BbIX cpenax. MiMeer pa3nuyHbIi
nuamna3oH udmepenuit ot —40 1o +180 °C. Texuuueckue XxapakTepUCTUKU TaTYUKaA YKa3aHbl B
MHCTPYKIUU O SKCIUTyaTaluu. lamyuk memnepamypsl mepmonapuulil ipeHa3HaueH s
usmepenus remnepatyp 10 900 °C. Mcnonp3yeTcs MpH BBIOJIHEHUU PadOT, CBA3aHHBIX C
M3MEpEeHUEM TeMIlepaTyp IJIaMEeHH, IIJIaBICHUS U Pa3JI0KEHUS BEIIECTB.

ﬂamuuk ONMuUYecKoIll Na10OMHOCHMU (Konopumemp) — IpCaAHA3HAYCH JJIs1 UBMCPCHUS
ONTUYECKON MIOTHOCTHU OKpalICHHBIX PACTBOPOB. I/ICHOHBSYCTCH IIpHU U3YUCHUU TEM
«PaCTBOpH», ((CKOpOCTB XHUMHYCCKHUX peaKHHﬁ», OIIPCACIICHUU KOHLHCHTPAINN OKPAICHHBIX
HMOHOB.

ﬂam llquH npeaAHa3HauYCH I U3MEPCHUA BOAOPOJHOTO IOKA3aTCIIA (pH) BOIHBIX paCTBOPOB
B PA3JIMYHBIX UCCIICAOBAHUAX 00BEKTOB Oprn(anmeﬁ Cpeabl.

ﬂam UUK 911e1<mp0np0300u0cmu MMpE€aAHa3HAYCH JJII U3MCPCHUS y,ueanoﬁ
QJICKTPOIIPOBOAHOCTU )KI/II[KOCTGI\/’I, B TOM YHUCJIC U BOAHBIX PACTBOPOB BCIICCTB. HpI/IMeHHeTCH
IIpHU U3YUCHUU TCOPUU 3.IICKTpO.III/ITI/I‘-ICCKOI71 AUCCOHAIUH, XapaKTCPUCTUK BOAHBIX paCTBOPOB

TOUKA i‘pocm
\ jlam YUK mopuo-uonoe HCIIOJIB3YCTCA MJIA KOJIMYCCTBCHHOT'O OIPCACIICHUSA

COJACPpKaHHA MOHOB XJIOpa B BOAHBIX paCTBOPAX, MOYBEC, MPOAYKTAX MUTAHUA. K AaTYUKy



MOJIKIIFOYAETCsl HOHOCENEKTUBHBIHN 351ekTpoa (MCD) (paboumii 351eKTpo ), MOTEHIHA KOTOPOTO
3aBHUCHUT OT KOHICHTpAIHUU OMMPCACIIACMOI0 HOHA, B JAHHOM CJIy4ac OT KOHOCHTpAalluu aHHOHOB
CI". ITorenman MUCD onpenessiroT OTHOCUTEIBHO 3IEKTPO/Ia CPaBHEHUS, KaK MIPaBUIIO,
XJIopcepeOpsHOTO.

Jlamuuk numpam-uorH06 NPEeIHA3HAYCH JUUI KOJIMYECTBEHHOTO OIPECIICHHUs] HUTPATOB B
Pa3IMYHBIX 00BEKTAX OKPYXKAIOMICH CpeIbl: BOJE, OBOIIaX, PYKTaX, KOJOACHBIX H3ACTUSIX U
T.[.

Mukpockon yugpoeoit npeaHa3HauEH 1Ji U3y4eHUs (POpMbl KPUCTAIUIOB U HAOIIOACHUS 3a
POCTOM KPHUCTAJLIOB.

Annapam 013 npoeedenusn xumuueckux peaxyuil (AIIXP) npenHa3sHavyeH s OJIyYSHUs 1
JIEMOHCTpPAIMH CBOMCTB TOKCUYHBIX MApOB U Ta30B . ITH BEIIECTBA MOJy4atoTCs B KOJI0e-
peakTope, ¥ Mpy HarpeBaHuM (Win 0e3 HarpeBaHus1) Ta3000pa3HbIe BEIIECTBA MTPOXOJIIT Yepe3
MOTJIOTUTEBHBIE EMKOCTH (HACAIKW) C PACTBOPAMHU PEAreHTOB, BCTYMAIOT C HUMH B PEAKIIHIO.
N306bITOK ra3za MmoryIomaeTcst >KUAKUMHU U TBEPABIMU PeareHTaMu, a TAak’Ke aKTHBUPOBAHHBIM
yriéM. Ammapar Jaiie BCEro UCIOJIb3YIOT JIJIsl TOTYYeHHS U JEMOHCTPAIMU CBOMCTB XJIOPa,
cepoBoopona. Ilpudop ona demoncmpayuu 3a86UcumMocmu CKOPOCMU XUMUYECKUX PEAKYUL O
m paznudHeIX YaKkmopoe VCIoib3yIOT IPU U3YUEHUH TEMBI

«CKOpPOCTh XUMUYECKOM peakuu» U TeIoBoro 3¢dexra xumuueckux peakuuil. [Ipudop naér
BO3MOYHOCTh IKCIIEPUMEHTAIbHO UCCIIEOBAThH BIMSHUE HA CKOPOCTh XUMUYECKHX PEAKIIHi
CIIeYIOMUX (PAKTOPOB: IPUPOJIbl pEarupyroLIUX BEIECTB, KOHIIEHTPALMK pearupyonmx
BEIIECTB, IUIOLIAAN TPaHULIbI pa3jiena (a3 B reTepOreHHbIX cucTeMax (IOBEPXHOCTH
CONIPUKOCHOBEHUS MEXKY pearupyrollyMy BelleCTBaMH), TEMIIEPATyphl, KaTalIu3aTopa,
WHTHOHUTOPA.

Ilunemka-0o3amop — npucnocodieHre, UCMOJIb3yeMOe B JIA0OPATOPHH JIJIsT OTMEPUBAHUS
onpeneaEHHoro 00bEMa KUAKOCTH. [IUMETKN BBITTyCKAIOTCS MIEPEMEHHOTO M IIOCTOSTHHOTO
00béMa. B KOMIIIEKTHI 000pYIOBAHMS 11 METUITMHCKHUX KJIACCOB BXOAT YAOOHBIE TTUTICTKH -
J103aTOPHI OTHOKAHAJIbHBIE, TIO3BOJISIIONTNE HACTPOUTh HEOOXOAMMBIH 00BEM OTOMpPaEMOi
YKUJKOCTH B TPEX Pa3IMYHbBIX JHara3oHax.

bana kombunuposannaa npeaHazHaueHa JJis HarpeBa CTEKISIHHBIX U (paphopoBBIX COCY/IOB,
Korja TpeOyercs co3/1aTh BOKPYT HarpeBaeMoro cocy/ia paBHOMEPHOE TeMIlepaTypHoOe ToJIe,
n30exaTh UCIOJIb30BaHUS OTKPBITOTO IJIAMEHH U PACKAJIEHHOM 3JIEKTPUUYECKOM CIIUPaIIH.
Kopnyc kombunupoBanHoi 6aHu cienaH u3 anoMuHus. KuaKocTHas yacTb KOMOMHUPOBAHHOMN
0aHU 3aKpHIBAETCS KOJIbLIAMHU PA3JIMYHOTO JHAMETpa.

Ilpuéop ona nonyyenus 2a3z06 UCTONb3yeTCs IS MOJTy4YeHUS] HEOOIbIINX KOJTUYECTB Ia30B:
BOJIOPO/JIa, KUCIOPoa (U3 MEPOKCH I BOJIOPOAA), YTIIEKUCIOTO ra3a.

PaGouas mporpamma no xumuu s 8—9 Kiiaccos
€ UCNO0JIb30BaHHeM 00opynoBaHus HeHTpa « Touka pocra»

Ha 0a3e nientpa «Touka pocta» obecnieunBaeTcs peaan3aliys 00pa3oBaTeIbHbIX POrPaMM
€CTECTBEHHO-HAYYHON U TEXHOJIOTMYECKOH HallpaBI€HHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU
¢ TpeOOBaHMAMHU 3aKOHOJATENILCTBA B cpepe 00pazoBaHUs U C YUETOM pEKOMEHJalui
denepanbHOro onepaTopa yueOHOro npeamMeTa «XuMus.

O6pa3oBarenbHas IporpaMMa Mo3BOJIIET HHTETPUPOBATh PeaTn3yeMble MOIAX0Ibl, CTPYKTYPY U
coJiepKaHue MPU OpraHu3alry o0ydeHus: XuMun B 8—9 kiaccax, BBICTPOCHHOM Ha 6aze
T000T0 U3 IOCTYIHBIX Y4eOHO-MeToquueckux Komiiekcos (YMK).



Hcnons3oBanue obopynoBanus «Touka poctay npu peanuzanun qannoit OIl mo3Bosser co3nath
YCIOBHS:

-JI paClIUPCHUA COACPIKAHUSA IKOJIBbHOI'0O XUMHUYCCKOT'O 06p2130BaHI/I$I;

-J17151 TIOBBIIIEHUSI [TI03HABATEIbHON aKTUBHOCTH O0YYaIOLIUXCs B €CTECTBEHHOHAYYHOU 00JacTH;

TOUYKA \'POCTA .
\ -JIJIs1 Pa3BUTHS JIMIHOCTH peOEHKA B TIpoIiecce 00yUeHUSI XUMHH, €r0

crocoOHOCTEH, (POPMHUPOBAHNUS U YIOBIECTBOPEHHS COLMATBHO 3HAYMMBIX HHTEPECOB H
MoTpeOHOCTEH;

=151 pa6OTI)I C O)IapéHHI)IMI/I IIKOJIbHUKaMH, OpTraHru3allu UX Pa3BUTUA B PA3JIMIHBIX o0acTax
00pa3zoBaTebHON, TBOPUECKON JIEATETHHOCTH.

HOprI OLICHOK 3a BC¢ BUbI IPOBECPOYHBIX paﬁoT

«5» — ypOBEHb BBINIOJIHEHUS TPEOOBaHUN 3HAYUTENBHO BBILIE YI0BIECTBOPUTEIBHOTO:
OTCYTCTBHE OITMOOK, KakK IO TEKYIIEMY, TaK U 10 MPEAbIAYIIEMY YIeOHOMY MaTepHaily; He
0oJiee OHOTO HEAOUETA.

«4» — ypoBeHb BBINIOJHEHUS TPEOOBAaHUI BBIIIE YAOBIETBOPUTENBHOTO: HANWYMeE 2—3 omKOoK
i 4—6 HeOUETOB M0 TeKylIeMy yueOHOMY MaTepuaily; He OoJiee 2 omuOoK 1in 4 He0YETOB
0 MPOMIEHHOMY MaTepHualy; UCIOJIb30BaHUE HEPALIMOHATBHBIX IPUEMOB pellIeHUs y4eOHOM
3a/1a4H.

«3» — TOCTaTOYHBI MHHUMAJIBHBIA YPOBEHB BBHITIOJHEHUS TPEOOBAHUMA, IPEABSBISEMBIX K
KOHKPETHOM paboTe: He 6osiee 4—6 omuOoK wim 10 HeToYETOB M0 TEKYIIEMY y4eOHOMY
Marepuany; He 6osiee 3—35 omuOOK WK He 0oJiee 8 HETOYETOB MO MPOUICHHOMY YIY€OHOMY
MaTepuaiy.

«2» — ypOBEHb BBINOJIHEHUS TPeOOBAaHUI HIKE YJOBIETBOPUTEIBHOIO: HajIuuue dosee 6
omn6ok unu 10 HeIoUeTOB MO TeKylIeMy MaTepualy; 6osiee 5 omuboK uin 6osee 8§ HETOUETOB
0 MPOMIEHHOMY MaTepHuay.

IIJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS
YUYEBHOI'O IIPEIMETA «XUMMSsI» B OCHOBHOM IHIKOJIE

HSy‘IeHI/IC XHMHHM B OCHOBHOM IIIKOJIE HaIlIpaBJICHO Ha JOCTHIKC HUC O6y‘laIOH_[I/IMI/IC$I
JIMYHOCTHBIX, METAIPCAMCETHLIX U IPCAMET HbIX PE3YJIbTATOB OCBOCHUA y‘IC6HOFO npeamMeTa .

JInuHOCTHBIC PE3YJIbTAaThI

JInuHOCTHBIC Ppe3yJIbTaTbl OCBOCHUSA IMPOIrpaMMbl OCHOBHOTO O6H_ICFO O6p830BaHI/IH JOCTUT'arOTCs
B X0I€ o6yquH;1 XUMHH B CINHCTBC yqe6H0171 U BOCIIUTATEIBLHOM JeSITEeIbHOCTH OpFaHI/ISaHI/II/I B
COOTBETCTBUU C TPAAULTUMOHHBIMHA pOCCHﬁCKHMI/I CONUOKYJIbTYPHBIMU U JYXOBHO-
HPaBCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B O6IJ_ICCTBC paBHUJIaMH 1 HOpMaMU IOBECACHUA, U
CHOCO6CTByIOT mnmponeccamMm CaMOIIO3HAHUA, CaMOPA3BUTHUA U COUATIA3 AU 06yqa}om1/1xc5{ .

JImgyHOCTHBIE PE3YJIbTAThl OTPAXKAIOT C(i)OpMI/IpOBaHHOCTL, B TOM YHMCJIC B 4aCTHU:
Hampuomuttecxozo eocnumanun

1. 1IeHHOCTHOTO OTHOILIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HacJIeJUI0, IOHUMAaHUs 3HAYEHUs] XUMUYECKOW HayKH B )KM3HU COBPEMEHHOTO
oO1iecTBa, COCOOHOCTH BIAJIETh JOCTOBEPHOI HH(pOpMAIMen O TIepeI0BbIX



JOCTHKEHMSX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON XMMUH, 3aUHTEPECOBAHHO CTU B
HAyYHBIX 3HAHUIX 00 YCTpOICTBE MHUpa U OOIIECTBA;

Fpaafc()aucmeo eocnumanuA

1.

MMpCACTaBJICHUA O COUNAJIBHBIX HOPpMaAX U MpaBUjIax MCKINIHOCTHBIX OTHOIIICHUHU B
KOJUIEKTUBE, FOTOBHOCTHU K Pa3HOOOpPa3HOI COBMECTHOM JESATENLHOCTH IIPH BBIIOJHEHUU
yT-Ie6HI)IX, IMO3HABATCJIbHBIX 3a4a4, BBIIIOJTHCHUHU XUMHUUYCCKUX SKCIICPUMCHTOB, CO3JaHNN
yT-Ie6HI)IX IMPOCKTOB, CTPEMJICHH K B3AaMMOIIOHMMAHWIO U B3AUMOIIOMOIIIX B IMPOLCCCC
9TON y4eOHOH JeATEIIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE TIOBEACHUE U TIOCTYIIKU
CBOMX TOBAPHILEH C NO3ULIUN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUM IIOCTYIIKOB;

l[ermocmu HAYYHO20 NO3HAHUA

1.

MHPOBO33PEHUYECKHX IIPEACTABICHUM O BEIIECTBE U XMMUYECKON PEAKIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BU THsI HAYKH U COCTABIIIOIINX OCHOBY
JUIS IOHUMaHMSI CYIIHOCTH Hay4yHOI KapTUHBI MHUpa; PEACTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS34X YeJIOBEKa C IIPUPOJIHOM CPENOH, O
POJIM XMMHUH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABATEIHHBIX MOTHBOB, HATIPABJICHHBIX HA TOJyYE€HNE HOBBIX 3HAHUHU TI0 XUMHUH,
HEOOXOUMBIX JUTsl 00BSICHEHUS HAOII0JaEMBIX MPOIIECCOB U SBIICHUI;

M03HaBaTEIbHON U MHPOPMAIIMOHHOM KYJIbTYpPhI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITENIbHOM paObOThI ¢ y4EOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKMMHU CPEICTBAMU UH(DOPMAIIMIOHHBIX TEXHOJIOTHI];

WHTEpeca K 00y4SHHIO U MTO3HAHUIO, JII0O03HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIICIOBATEIILCKOM JICATEIPHOCTH, K 0CO3HAHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS OOyYCHHSI B TaIbHEHIIIEM;

Dopmuposanusn Kynbmypol 300p06bs

1.

OCO3HAHHUS LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBI 00pa3 KU3HU, OCO3HAHMSI TOCIICCTBUI U HEMIPUITHUS BPEAHBIX
MpUBBIUEK (YIOTPEOICHUS AJIKOT0JIs, HAPKOTUKOB, KypeHHs), HEOOX0IUMOCTH
coOnroieHus npaBuil 0€30MacCHOCTH MPU OOPALEHUH C XUMUYECKUMHU BEIIECTBAMH B
OBITY U peaJbHOM KU3HU;

Tpyooeozo éocnumanusn

1.

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTB€HHO HOH@SHOﬁ, yqe6Ho-
I/ICCJ'IeI[OBaTCJ'ILCKOI‘/'I, TBOpquKOﬁ U ApYTrux BUAAX ACATCIbHOCTU; HHTCPECA K
MPaKTUICCKOMY U3YUYCHULIO npoq)eccuﬁ U TpyJda pa3JIM4HOIro poJa, B TOM YUCJIC HA
OCHOBC IMPUMCHCHUA ITPCIAMCTHBIX 3HAHHH T10 XHMMHH, OCO3HAHHOI'O BLI60pa
HHﬂHBHHyaﬂBHOﬁ TPACKTOPHU ITPOAOJLKCHUA O6paSOBaHI/I$[ C y‘{éTOM JIMYHOCTHBIX
HUHTCEPCCOB U CIIOCOOHOCTH K XHUMUU, O6H.[€CTB€HHLIX HUHTEPCCOB U HOTpe6HOCTCﬁ;

IKonozuuecKko20 60CRUMAHUS

1.

9KOJIOTHYECKH 11e71ecO00pa3HOro OTHOLIEHHS K MPUPOJIe KaK UCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS, TOHUMAaHHsI [IGHHOCTH 3JI0POBOTO M 0€30TIaCHOTO
oOpa3a )XM3HHU, OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS [IEHHOCTH COOTIOICHHUS MTPaBUII OE301TaCHOTO
MOBEACHUS MPHU paboTe C BEIIECTBAMU, a TAKXKE B CUTYAIUSIX, YTPOIKAIOUIUX 3I0POBBIO U
JKU3HU JTIOACH;



2. CcnoCOOHOCTH MPUMEHSTH 3HAHHS, OJTy4aeMble IIPU U3yYCHUU XUMUH, VI PELICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLEH IPUPOIHON CPENOH, MOBBILLIECHUS YPOBHS
9KOJIOTMYECKOH KyIbTYphl,0CO3HAHUS INI00AILHOTO XapaKTepa 3KOJIOTH4YeCKuX Ipooiem
U IIyTE€W UX PELICHMS IIOCPEICTBOM METOI0B XUMUU;

3. 9KOJOTHYECKOTO MBIIIJICHUS, YMCHHS PYKOBOJICTBOBATHCSI IM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJIbLHOM MTPAKTUKE.

MeranpeaMeTHbIE pe3yIbTaThl

B cocTaBe meTanpeMeTHBIX Pe3y/IbTaTOB BbIAEISAIOT 3HAUMMbIE /11 POPMHUPOBAHUS
MHPOBO33pEHHUs 00IIIeHayYHbIE TIOHATHS (3aKOH, TEOpHUs, IPUHLIUII, TUIIOTE3a, (PaKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPbIE MCTIOJIb3YIOTCS B €CTECTBEHHOHAYYHbIX YUEOHBIX
IpeMeTax 1 MO3BOJIIOT Ha OCHOBE 3HAaHUH U3 3THUX NPEAMETOB (POpMUPOBAThH MPEICTABICHUE O
LIEJIOCTHOM Hay4yHOU KapTHHE MUPa, U YHUBEpCcalbHbIe yueOHbIE AEWCTBUS (II03HABATENbHBIE,
KOMMYHHMKAaTHBHBIE, PETYISITUBHBIE), KOTOPbIE 00ecreunBaroT (HOpMUpPOBaAHHE FTOTOBHOCTHU K
CaMOCTOSITEIBHOMY ITUIAaHWPOBAHUIO U OCYIIECTBIICHUIO YU€OHOU eI TENbHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl OCBOEHHUSI 00pa30BaTEIbHON MPOrPaMMBbI M0 XUMUU OTPAXKAIOT
OBJIAJICHUE YHUBEPCAIbHBIMU NIO3HABATEIbHBIMU ACUCTBUSAMHU, B TOM YHUCIIE:

bazoevimu nozuueckumu oeiicmeuamu

1. yMeHHeM HCTOJB30BaTh MPUEMBI JJOTHIECKOTO MBIIIJIEHUS TP OCBOCHHUH 3HAHUM:
PacKpBIBaTh CMBICIT XUMUYECKUX MOHATHH (BBIICIATH UX XapaKTEPHbBIE TIPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMH TIOHITHSIMH ), UCTIOJIB30BaTh TOHSITHS JIJIs
00BSICHEHUS OTNICIBHBIX (DAKTOB U SIBJICHUH; BEIOMPATh OCHOBAHUS U KPUTEPHUU JIJIS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKINii; yCTaHABINBATh
MPUIMHHOCJICICTBEHHBIC CBSI3U MEXKITY 00bEKTaMHU U3YUCHHSI; CTPOUTH JIOTUUECKUE
paccyxeHus (MHHIYKTUBHBIC, ISTYKTHUBHBIE, 110 aHAJIOTHH); JCJIaTh BHIBOJIbI U
3aKJIIOUCHUS;

2. yMEHHUEM IPUMEHATH B MPOIECCE MO3HAHUS CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIIH,
UCIIOJIb3yeMble B XMMHH, IPE0Opa30BbIBATH HIMPOKO MPUMEHSIEMbIE B XUMUU MOJIeTIbHbBIE
MIpe/ICTaBICHHS] — XUMHUYECKHI 3HaK (CUMBOJI 3JIEMEHTa), XUuMudeckasi popmysa u
ypaBHEHUE XUMUYECKOM peakluyu — MPH PEeIIeHuH YueOHOTIO3HaBaTeIbHBIX 3a/1a4; C
y4€TOM 3TUX MOJENBHBIX IPEICTABICHUN BBISBIIATh U XapaKTEPU30BaTh CYILlECTBECHHbBIE
MIPU3HAKU U3Y4aeMbIX 00BEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIHIA;

Bazoevimu uccneoosamenvckumu oeticmeuamu

1. YMCHHEM HCIIOJIB30BAaTh IMOCTABJICHHLIC BOIIPOCHI B KAYECTBEC MHCTPYMCHTA IIO3HAHUA, A
TaKKC B KAQ4CCTBC OCHOBBI AJIA (1)OpMI/IpOBaHI/I$I THUITIOTE3hI 110 ITPOBCPKE IMTPABUIIbHOCTHU
BBICKA3bIBACMbIX CY)KHGHHﬁ;

2. HpI/IO6peTeHI/Ie OIIbITA ITO IIJIAHUPOBAHUIO, OPTraHU3alUU U ITPOBCACHUIO YYCHUYCCKUX
OKCIICPUMCHTOB: YMCHUC Ha6J'IIOI[aTB 3a X0 IOM mponecca, CaMOCTOATCIIBHO
IPOTHO3UPOBATH €ro pe3yiibTar, q)OpMy.]'II/IpOBaTL O606H_[6HI/I$I 1 BBIBOJBI IO pE3yJibTaTaM
HpOBe,[[éHHOFO OIIbITa, UCCIICAOBAaHUA, COCTABIIATH OTYET O HpOI[eHaHHOﬁ pa60Te;

Pabomoii c ungpopmayueit

1. ymeHnueMm BbIOMpATh, aHAJTU3UPOBATH U UHTEPIIPETUPOBATH UH (POPMAIMIO Pa3IUYHBIX
BUJIOB U (OPM IMPECTABICHUS, TIOTY4aeMYIO U3 Pa3HBIX UCTOYHUKOB (HAyYHO-
MOTMYJISIpHAs JIUTEPATypa XMMUYECKOT'O COJIepKAaHU, CIIPAaBOYHBIE TOCOOHS, PECypChl
WurepHera);



2. yMEHHUEM NMPUMEHSTh PA3IUYHbIC METO/IbI U 3aIIPOCHI PH 110 UCKE U 0TOOpE
nH(pOpPMAIIUU ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJIsl BBITIOJHEHUS YIEOHBIX U
MO3HABATEIbHBIX 33124 OMPEACNEHHOTO THIIA; TpUoOpeTeHNe ONbITa B 001aCTH
MCIOJIb30BaHU MH(POPMATMOHHOKOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAZICHNE
KYJIbTYpOM aKTUBHOI'O MCIOJIb30BaHUS Pa3JIM4YHBIX [IOMCKOBBIX CUCTEM;

3. yMEHHEM HCHOJb30BaTh U aHAIM3UPOBATH B IIpOIIECCce yIEOHOM U HCCIen0BaTeNbCKOM
ACATCIIBbHOCTHU I/IH(l)OpMaHI/IIO O BJIMAHUHA MMPOMBIIIJICHHOCTH, CCJIBCKOI'O XO3SUCTBA U
TPaHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH IPUPOIHON CPENBIL;

Ynusepcaﬂbublmu KOMMYHUKAMUBGHbBIMU delicmeusamu

1. ymenuem 3amaBath BOIIPOCHI (B XOJ€ TMAOTa W/WIK JUCKYCCUHU) TIO CYLIECTBY
o0cyxxaemMoil TeMbl, (GOPMYIUPOBaTh CBOU IPEATIO0KEHUSI OTHOCUTEIBHO BHITIOTHEHUS
MpEeJI0KEHHOM 3a1a4H;

2. TpHOOpETEeHNE OMBITA MPE3ECHTALNH PE3yIbTATOB BHITIOTHEHNUS XUMUIECKOTO
IKCIIEpUMEHTA (JJTa00PaTOPHOTO OMBITA, Ta00PATOPHOI padOTHI MO UCCIIEIOBAHUIO
CBOMCTB BEIIIECTB, YU€OHOTO MPOCKTA);

3. 3aMHTEPEeCOBAHHOCTH B COBMECTHOM CO CBEPCTHHKAMU TTO3HABATEIHFHON U
HCCIIEI0BATENILCKOM JESITEIBHOCTH IPU PELIEHUN BO3ZHUKAIOIUX IPOOIeM Ha OCHOBE
yuéra oOLIMX HHTEPECOB U COTJIACOBaHUS MO3ULIKHN (00CyX1eHUs, 0OMEH MHEHUSIMH,
«MO3TOBBIE HITYPMBI» U JIp.);

Yuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. ymeHHeM caMOCTOSITENIbHO ONPEAEATh NN AesITeIbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NEeSITETLHOCTD, BRIOUpaTh HanboJee 3 (HEeKTUBHBIE CTIOCOOBI pEIIeHUs yICOHBIX U
MO3HABATEJbHBIX 3a7a4, KOPPEKTUPOBATh MPEAJIOKEHHBIA aJITOPUTM JEHCTBUHN TTPU
BBITIOJIHEHUH 33/IaHUH ¢ YUETOM MOJy4eHHs] HOBBIX 3HAHUN 00 M3ydyaeMbIX 00beKTax —
BEIECTBAX U PEAKIIHIX;

2. YMEHHMEM HCII0JIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Mpe/laraéMbple B YCIIOBUH
3aJaHUH.

[IpenMeTHbIe pe3yabTaThl

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOECHUIO 00S3aTEILHOTO COJepKAHUS,
YCTaHOBJICHHOTO JAHHOM MpUMEpHON padoueil mporpaMMOii, BBIIEISIIOT: OCBOSHHBIE
00OyuaronMMucs Hay4dHble 3HaHUs, YMEHUS U COCOObI IeHCTBUH, criennduyecKue ajs mpeamMeT
HOM 0051acTi «XUMHUS», BUJIBI IEATEIBHOCTH T10 TOJTYYSHHUIO HOBOTO 3HAHUS, €T0
HHTEpPIpETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YIYEOHBIX U HOBBIX CUTYalIUSX.

[IpenmeTHble pe3ysbTaThl IPEACTABICHBI 110 FOJIaM 00y4eHHs U OTPaXkaroT CPOPMUPOBAHHOCTh
y 00Oyyaromuxcst ciaeIyonux yMEeHui:

8 KITACC
1. packpvieamsb CMbICII OCHOBHBIX XUMHUYCCKUX MMOHSTHI: aToOM, MOJICKYIJIa, XUMHUYECKUMN

QJICMCHT, IIPOCTOC BEIICCTBO, CJIOKHOC BCIICCTBO, CMCCh, BAJICHTHOCTH, OTHOCUTCIIbHAs
AaTOMHAasd U MOJICKYJISIpHaA Macca, KOJIMYCCTBO BEIICCTBA, MOJIb, MOJIApHAA Macca,
MaccoBas J0JId XUMHYCCKOTO 5JICMCHTA, MO.IISIpHHﬁ O6’béM, OKCH I, KMCJIOTa, OCHOBAHHC,
COJIb, DJICKTPOOTPUHATCIBHOCTD, CTCIICHb OKUCJICHU A, XUMHUYCCKAaA pCaKlus, TEIIOBOM
3(1)(1)6KT pcCaKkiuu, KJIaCCI/I(I)I/IKaI_II/IH peaKuHﬁ, XUMHYCCKasA CBA3b, paCTBOP, MaCCOBasA NOJIA
BCUICCTBA B PACTBOPEC;



2. wIoCmpupos8anms B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (cM . 1. 1) 1
MIPUMEHSTH 3TU MOHSATHUS MIPU ONMKUCAHUH BEILIECTB U X MPEBPAIICHUI];

3. ucnorv3oeams XMMUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS (JOPMYIT BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHIA;

4. onpedensimb BaJE€HTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX; CTENEHb
OKUCJICHUS 3JICMEHTOB B 6I/IHapHI)IX COCAMHCHUAX, ITPUHAIICKHOCTD BCUICCTB K
OTIpeNIeNIEHHOMY KJIacCy COeAMHEHHH 1Mo (hopMynam; BUJ XUMHUECKOW CBS3H
(KOBaJIeHTHaﬂ u I/IOHHaﬂ) B HCOPraHUMYCCKUX COCANHCHUAX,

5. packpwvleams cmbica iepuoaudeckoro 3akona . 1. MenneneeBa: 1eMOHCTpUPOBaTh
MMOHMMAaHHE MEePUOINIECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX
MOJIOKEHUSI B IEPUOMUECKON CUCTEME; 3aKOHOB COXPaHEHHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YU€HHUS, 3aKOHA ABOTaJIp0; ONUCHIBAMb U
xapaxkmepuzoeams TaOINUHYIO (OPMY MEPUOINYECKON CUCTEMBbl XUMHUYECKUX
AJIEMEHTOB: Pa3INyaTh MOHATHUS «TJIaBHAs MoArpynna (Arpymnmna)» u «rmodboyHas
noarpynna (brpymmna)y, manbie 1 00JIbLINE IEPUOBL; cCOOmMHOCUmMb 0003HAYEHMUS,
KoTopble nMeroTes B Tabnuue «llepruonndeckas cucrema xuMudeckux sneMmenToB 1. U.
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apA]l SApa, 00IIee YUCIIO IEKTPOHOB U paclpeaeseHre X Mo
AIIEKTPOHHBIM CJIOSIM);

6. rraccuguyuposams XUMUYECKUE FITEMEHTHI; HEOPraHMUYECKHIE BENIECTBA; XHMUIECKUE
peakiuu (1Mo YUCITY M COCTaBYy YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIJIOBOMY

dbdexry);

1. xapaxmepuzosamsv (Onucvléams) OONNE XUMHYECKHE CBOMCTBA BEIECTB PA3INIHBIX
KJIaCCOB, TMOATBEPIKIast OTIMCAHUE ITPUME PaMU MOJICKYIISIPHBIX YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHIA;

8. npocHoO3Upoeantb CBOMCTBA BEIIECCTB B 3aBHUCUMOCTH OT UX Ka4eCTBEHHOI'O COCTaBa,
BO3MOXHOCTH IIPOTEKAHUA XUMHUUYCCKUX IIPEC BpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIOBUAX,

9. ewvluucasiMb® OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB; MAaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1o GopMysie COSIUHEHUSI; MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope; IPOBO IUTh PACUYETHI IO YPABHEHUIO XUMHUYECKOMN peaklnu;

10. npumensams OCHOBHBIE OTIEPAIIMH MBICIUTEIBHON AEATEIbHOCTH — aHAINU3 U CUHTES,
cpaBHEHHE, 00001IeHIE, CHCTEMATH3AINIO, KITacCU(DUKALINIO, BHISBICHUE PUYHHHO-
CJIEICTBEHHBIX CBSI3€H — JUIA M3YUEHUsI CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKIUI;
€CTeCTBEHHOHAy4YHbIe METO/IbI IO3HAHUS — HAOIIOJCHNE, U3MEPEHUE, MOJACTUPOBAHUE,
AKCIIEPUMEHT (peabHbIA U MBICICHHBIN);

11. cnedosamsb npaBUIaM MOJIB30BAHUS XUMHUUECKON MOCY0H 1 1a60PATOPHBIM
o0opynoBaHUEM, a TaKKe IIPaBHIaM OOpaIlleHHs C BEIIeCTBAMU B COOTBETCTBHUH C
HWHCTPYKIHUSMH IO BBITIOJHEHUIO Ja00paTOPHBIX XUMUYECKUX OTMBITOB MO OTYYEHHUIO U
coOupaHuio ra3000pa3HbIX BEMIECTB (BOJAOPOA U KUCIOPO/Ia), IPUTOTOBIECHHUIO
pacTBOPOB C ONPENEIEHHON MAaCCOBOU IOJIEN PACTBOPEHHOTO BELIECTBA; IUIAHUPOBATDH U
MIPOBOJIUTh XUMHUUYECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB ILIEJIOYEH U
KHCIIOT C IOMOIIIbIO HHAUKATOPOB (JIaKMYC, peHOoNPTaNIenH, METUIIOPAHXK U Ip.).

9 KJIACC
1. packpvieamsb CmblCjil OCHOBHBIX XUMHWYCCKUX MOHITUM: XUMUYECKUM QJICMCHT, aTOM,
MOJICKYJIa, UOH, KaTUOH, aHUOH, ITPOCTOC BCIICCTBO, CJIOKHOC BEUIECCTBO, BAJICHTHOCTD,



10.

11.

AJIEKTPOOTPHUIIATEIHHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKasl PeaKLusl, XUMHUECKast
CBSI3b, TEIJIOBOH 3 PEKT peaKiiu, MOJIb, MOJIIPHBIH 00BEM, PaCTBOP; SIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, TICKTPOTUTHUECKAS TUCCOLMALINS, PEaKI[TK HOHHOTO OOMEHa,
oOpatumble 1 HEOOPAaTUMBIE PEaKIIH, OKHCIUTEIbHOBOCCTAHOBUTEIBHbIE PEAKIIHH,
OKHCIIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEepPHOCTh, XUMHUYECKAs CB3b (KOBAJICHTHAs, MOHHAS, METAIITMYECKAsT ),
KpHUCTaJNTHIECKasi perI€Tka, KOPPO3usi METAJUIOB, CIUIABbI; CKOPOCTh XUMUYECKOH
peakuuu, npeaenbHo gomyctumas Ko uentpauus (II1K);

ULTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (CM. 1I.1) ¥ IPUMEHSITH
9TH MOHATHUS IPU ONMCAHNUY BEIIECTB U UX MIPEBPALCHUII;

UCNONb306aMb XUMUUYECKYIO CUMBOJIUKY JJIs1 COCTaBJIEHUS (POPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

onpeoesisimeb BAIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKUX 2JIEMEHTOB B COSMHEHUSIX
Pa3IMYHOIO COCTaBa; MPUHAIEKHOCTD BELIECTB K ONpeAEeIEHHOMY KJIacCy COEAMHEHUN
1o ¢hopmysaMm; BUJl XUMHUYECKOH CBS3H (KOBAJICHTHAS, HOHHASI, METAJITHYECKAs) B
HEOPraHMYECKUX COCAMHEHUSX; 3apsiI HOHA TT0 XUMHYECKOUN PopMyIie; XapakTep Cpebl
B BOJIHBIX PAaCTBOpaxX HEOPTaHUUECKUX COCAMHEHHUH, TUIT KPUCTALTHYECKON PEIETKH
KOHKPETHOTO BEIIECTBA;

packpvieams cmbica iepuoaeckoro 3akoHa /1. V. MenyeneeBa u 1eMOHCTPUPOBATh
€ro MIOHUMAaHUE: ONUCHLIBAMNb U XAPAKMepU308ams TAOINIHYIO0 HOPMY MEPHOANIECKON
CHUCTEMBI XUMHYECKHUX JIEMEHTOB: Pa3IudaTh MOHATHS «TJIaBHAs moaArpynmna (Arpyrima)y»
u «noboyunas noarpynna (bpymma)y», manasie u GoJbine

MIEPUOJIBI; COOMHOCUMb 0003HAYCHHUSI, KOTOPHIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C
YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsia sapa, 00IIee YMCIO IIEKTPOHOB U paclpeieliCHHE UX TI0 AIIEKTPOHHBIM

CIIOSIM); 00BACHAMb 00IIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB M UX
COCIIMHEHUH B MpeJieNiaX MAJIbIX TIEPHO/IOB U TIIaBHBIX MOATPYII ¢ YIETOM CTPOCHHSI UX
aTOMOB;

K1accuguyuposams XUMUUECKHUE JIEMEHTHI; HEOPraHMUECKHEe BEUIECTBA; XUMUYECKHE
peakiuu (Mo YUCIy M COCTAaBY YYaCTBYIOLIUX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEeH OKUCICHHUS XUMHUYECKUX 2JIEMEHTOB);

xXapakmepuzoeanib (OI’lquIGClI’I’lb) 06H_[I/Ie XHUMHUYECKHE CBOMCTBA BCHICCTB Pa3JIMYHBIX
KJIaCCOB, NOATBEPIKAAs OIMMCAHUC ITPUMC PAMU MOJICKYJIIAPHBIX U HOHHBIX ypaBHeHI/Iﬁ
COOTBCTCTBYHOIINX XUMHNYCCKUX peaKuHﬁ;

cocmaeiims YyPpaBHCHUA SHGKTpOHHTquCKOﬁ Jucconuanuuy KMcCJIoT, mieJouein u COHGI;’I;
IIOJIHBIC 1 COKpaI_HéHHBIC YpaBHCHUA peaKHI/Iﬁ HMOHHOI'O O6MeHa; YpaBHCHUA peaKuHﬁ,
MOATBCPKAAOIUX CYIIICCTBOBAHNC Te€HETHYECKOM CBSI3U MCKAY BCIICCTBAMU
PAa3JIMIHBIX KJIACCOB;

packpvieamsb CYIIIHOCTb OKHCIIMTCIIbHOBOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ MoCcpeaACTBOM
COCTaBJICHUA 3JICKTPOHHOTO OalraHca 3THUX peaKL{Hﬁ;

npocHo3upoeanto CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;, BOBMOKHOCTHU
NPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

6bl4UCiAmMb OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEIIECCTB,; MaCCOBYIO
JOJII0 XUMHWYCCKOTI'0 9JICMCHTA I10 (I)Op MyJi€ COCIUHCHU; MAaCCOBYIO NOJIFO BEIICCTBA B
pacTBOpPEC; NPOBOJUTDH paC‘-IéTBI IO YpaBHCHUIO XUMHYECKOMN pCaKkuuun;



12. cnedosams nipaBUIaM MOJIB30BAHMS XUMHUYECKOHN MOCYI0U 1 Ta00PATOPHBIM
00opymoBaHKEM, a TAKXKE TIPABIIIaM OOPAIIEHUS C BEIIECTBAMU B COOTBETCTBHUH C
HMHCTPYKIUSMH TI0 BBITOJHEHHIO JA00PATOPHBIX XUMHUUECKUX OTIBITOB TI0 TIOJTYUYCHHUIO U
cOOMpaHUIO ra3000pa3HbIX BENIECTB (aMMHAKa U YTICKHCIIOTO Ta3a);

13. npoeooums peaxuyu, MOATBEPIKJAIONINE KAUECTBEHHBIH CO CTaB PA3JIMYHBIX BEIIECTB!
pacrno3HaBaTh OIBITHBIM IYTEM XJIOPHUJ OpoMuUL, HOANJ, KapOoHat, ocdat, CUIHMKAT,
cynb(dar, THIPOKCUINOHBI, KATHOHBI aMMOHUS 1 HOHBI H3Y4EHHBIX METAJUIOB,
MIPUCYTCTBYIOIIKME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

14. npumensams 0CHOBHBIE OTIEPALIUM MBICIIUTEIBHON AEATEIbHOCTH — aHAJIMU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNE, CHCTEMAaTH3AIHIO, BBISBICHHE TPUYMHHO CIICJICTBEHHBIX CBSI3EH
— JUIsl U3y4E€HUSI CBOWCTB BEUIECTB U XMMHUECKUX PEaKLUii; eCTECTBEHHOHAYUHbIE
METO/1bI IO3HAHUS — HaAOII0ICHUE, U3MEPEHUE, MOJIETMPOBAHNE, SIKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN).

COAEPXAHUE YYEBHOI'O [IPEAMETA «XUMMW» 110 T'OAAM U3YUYEHUA 8 KITACC
IlepBoHaYaJIbHBbIE XMMUYECKHE TTOHATUHSA

[Ipenmer xumuu. Poss xuMuu B )KU3HU YelioBeka. Tena u BemectBa. PU3nyecKkue CBOMCTBA
BEIIECTB. ArperaTHoe cocTosinue Benects. [[oHsATHE O METOJaX MO3HAHUS B XUMUH. XUMUSI B
cucteMe Hayk . UucTele BemecTBa U cmecu . CriocoObl pa3iesieHust CMecei .

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHTHI. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpocThie u
CJI05KHBIE BEHIECTBA. ATOMHOMOJIEKYJISIPHOE YUECHUE.

Xumunyeckas popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA
cocrtaBa BemecTB. OTHOCHTENbHAs aTOMHAas Macca. OTHOCHUTEIbHAsI MOJIEKYJIsIpHAs Macca.
MaccoBast 107151 XUMHYECKOTO JIEMEHTA B COECMHEHUU.

Ouznyeckue U XUMHUYECKUE BJIeHUS. XUMHUUYECKask peakius 1 e€ mpu3HaKu. 3aKOH COXpaHEHUS
Macchl BellecTB. XUMHueckre ypaBHeHus. Kinaccuduxanus XuMu4eckix peakiuii (CoeiMHeHus,
pa3oKeHusl, 3aMeIleHus).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOI MOCYI0M, ¢ IpaBUjiaMu pabOThI B
naboparopuu U mpuéMamMu oOpalieHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM; H3yUCHHUE U
onucanue (U3MUECKUX CBOWCTB 00pa3110B HEOPraHUUECKHUX BEIIECTB; HaOM01eHne HU3UUECKUX
(naBneHue BOCKa, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYIKEe, KUIIEHHWE U KOH/IEHCAIUS BOJIbI)
U XUMHUYECKUX (TOpEHHE CBEUH, MPOKAIMBAHUE MEAHON IPOBOJIOKU, B3aUMOICHCTBUE Mea ¢
KHUCTIOTOM) sIBIICHUH, HAOIIOACHHE U ONKMCaHUE TPU3HAKOB MPOTEKAHUS XUMHUECKUX peakinui
(pasnokeHue caxapa, B3aUMOJICHCTBIE CEPHON KUCIOTHI C XJIOPUIOM Oapus, pa3iioKeHue
ruapokcuaa Meau (1) mpu HarpeBanuu, B3auMoielicTBUE kene3a ¢ pactBopoM conu menu(1l));
M3Yy4eHHEe CIIOCOOOB pa3/iesieHns CMecel (¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHKE, BhIMIAPUBAHUE,
JTUCTUIUTSIINS, XpOMaTo rpadus), IpoBeACHUE OUUCTKU OBAPEHHOM COJIN; HAOMI0ICHIE U
ONMCaHUE Pe3yabTAaTOB MPOBEACHUS OMbITA, WILTFOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACCHI;
CO37aHHEe MOJIeIe MOJIEeKYI (IIapOCTEPIKHEBBIX) .

Bakneiiluue npeacraBuTe 1M HEOPraHMYECKUX BeLEeCTB

Bo3nyx — cmecsk razos. CoctaB Bo3ayxa. Kuciaopox — 371eMEHT U IPOCTOE BEILECTBO.
HaxosxaeHue kuciopoja B Ipupoe, pu3nueckue 1 XuMU4ecKrue CBONCTBA (PeaKkLuu TOPEHHMS).
Oxcunel. [Ipumenenne kucnopoaa. CrocoObl MOTYYEHUsT KUCIOPOa B 1a00paTopuu 1
npoMsliieHHOCTH. KpyroBopot kucnopoa B npupoje. O30H — ayutoTponHas Moau(uKanus
KHCIIOpO/a.



TennoBoit 3¢ peKT XUMUUECKOH peaKknu, TePMOXUMUYECKAE YPABHEHUS, K30 U
9HIOTEPMHUUYECKUE peakMU. TOIUINBO: yrojib U METaH. 3arpsA3HEHUE BO3yXa, yCUICHHE
apHUKOBOTO 3(dexTa, pa3pylmeHue 030HOBOTO CIOS .

Bonopon — anemMeHT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B npupoe, husmueckue u
XHUMHYECKHE CBOUCTBA, MPUMEHEHHE, CIOCOOBI omy4eHust. COCcTaB KUCIIOT U COJICH .

KonmdaectBo Bemecta. Mok, MoisipHas macca. 3akoH ABoraipo. MosipHbIi 00bEM Ta3oB.
Pacuérel 10 XUMHYECKUM YPaBHCHUAM.

dusnueckue cBoMCTBa BoAbL. Bona kak pactBoputeins. PactBopbl. HacsieHHbIe u
HEHaChIIEHHbIE PACTBOPhL. Pacmeopumocms eewjecms 6 60de.t MaccoBas 10114 BelllecTBa B
pactBope. XuMHuueckue cBoiicTBa BoJsl. CocTaB ocHOBaHM. Posb pacTBOpOB B pupoje 1 B
KU3HU YyenoBeka. KpyroBopoT BoJibl B IpUpoAe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U
OUYMCTKA MPUPOIHBIX BOI.

Knaccudukanus neopranndeckux coequnennid. Oxcunpl. Kinaccudukarus okCHI0B:
coJyieoOpa3ymoire (OCHOBHBIE, KUCTIOTHBIE, aMm(pOoTepHbIe) U HecosieoOpasytonue. Homenknarypa
OKCHJIOB (MEXTyHApOIHAS ¥ TpUBHATbHAs ). DU3NIeCKHe U XUMHUYECKUE CBOMCTBA OKCHIOB.
[Tonyuenwue.

OcHoBanus. Knaccudukaius oCHOBaHUMN: MIETOYN U HEPACTBOPUMbIE OCHOBAHUSI.
Homenknarypa ocHoBaHuUi (MeXIyHapoiHasl U TpuBUaIbHas1 ). DU3NUECKHE U XUMHUECKHE
CBOMCTBA OCHOBaHUU. [losryueHne 0CHOBaHMM.

Kucnotsl. Knaccudukanus xkucnor. Homenknarypa kuciaot (MexIyHapoIHasi U TPUBUATIbHAS).
dusnyeckre U XUMHUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTU MeTaytoB H. H. beketosa.
[TosmyueHnue KUCIOT.

Comu. HomenkmnaTypa coseid (MexayHapoHas U TpUBHANIbHAS ). DU3HUECKHE U XUMUUYECKHE
cBoricTBa coseil. CriocoObl MOTyYEHUs COTICH.

I'eneTnueckas CBA3b MCXKOY KllaCCaMH HCOPIraHUYCCKUX COCHHHCHHﬁ.

XUMUYECKUH KCIIEPUMEHT: KaUeCTBEHHOE OIpe/IeJICHHE COAEePKaHUI KUCIOPOa B BO3AYXE;
MoJIlyueHue, coOupaHue, pacro3HaBaHUE U U3YYeHHE CBOMCTB KUCIOPO/a; HaOM0IeHe
B3aMMO/ICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3HUKHOBEHHSI U MTPEKPALEHUS] TOPEHUS
(moxapa); o3HaKOMJIEHHE C 00pa3liaMH OKCUIOB U ONHCAaHUE UX CBOMCTB; MOIy4YeHHE,
coOupaHue, pacro3HaBaHue U U3ydeHHE CBOKWCTB BOJOPOa (TOPEHHE); B3aUMOICIICTBIE
BoJiopoJia ¢ okcuaoM Meau(Il) (Bo3MokHO HCTIONB30BaHE BUICOMATEPHANIOB); HAOIIOACHNE
00pas310B BEIIECTB KOJIMUYECTBOM | MOJIb; HCCle0BaHNE OCOOCHHOCTEH pacCTBOPEHHS BEILIECTB C
Pa3IMYHON PacTBOPUMOCTBIO; IPUTOTOBJICHHUE PACTBOPOB C ONPEAETEHHON MACCOBOM J0JIei
PacTBOPEHHOTO BEIIECTBA; B3aUMOACHCTBHE BObI C METAJUIaMU (HATPUEM U KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BAHHUE BUICOMATEPHAIIOB); OMPE/IeNIEHNE PACTBOPOB KHUCIIOT U IIEJI0Yei ¢
MIOMOIIBIO0 UHAUKATOPOB; UCCIEI0BaHNE 00PA3I[0B HEOPraHUYECKHUX BEIIECTB pa3 JIMYHBIX
KJIaCCOB; HAOIIO/ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIIOT U IIEI0YEH;
u3ydeHue B3anumo/ieiictBus okcu na meau(ll) ¢ pacTBopom cepHOM KHCIOTHI, KUCIIOT €
MeTaJlaMU, PEaKIUi HEUTpaln3aluu; NOJy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHUE
OJIHOTO METaJljIa IPYTUM U3 pacTBOpa COJIM; PEIICHHE S3KCIIEPUMEHTANBHBIX 3314 110 TEME
«BaxHelmme Kiacchl HEOPraHMYECKUX COSTUHEHUIN.

IleproanyecKni 3aKOH M NMEPUOAMYECKAs CUCTeMa XUMHU4YecKHX dJjieMeHToB JI. M. Menpaee
epa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



[lepBble MOMBITKU KIACCH(PHUKAIINNA XUMUYECKUX IeMEHTOB. [IoHATHE O Tpynnax CXOAHBIX
JIEMEHTOB (ILLEIOYHbIE U LIEI0YHO3EMEIbHbIE METAILJIbl, TAJIOTE€Hbl, UHEPTHBIE I'a3bl. DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIE OKCUABI U THIPOKCH/IBI.

ITepnoanueckuit 3akoH. [lepuoanueckas cucrema xumMudeckux anemenTos 1. M. Menneneesa.
Buner Tabmmne! «[lepuoaudeckas cucrema XxuMudeckux aneMenToB /[ . 1 . MenneneeBay .
[lepuopl u rpyniel . @U3NYECKUN CMBICH TOPSIKOBOIO HOMEPa, HOMEPOB IIEPU OJa U I'PYIIIIbI
JJIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX sijiep. M3oTomnbl. DnekTporsl. CTpoeHUE IIEKTPOHHBIX
000J109€K aTOMOB MEePBbIX 20 XUMUYECKUX ITEMEHTOB MTEPHOANIECKOl cructeMsl J]. U.
MenneneeBa. XapakTEpUCTUKA XUMUYECKOTO 3JIEMEHTA TI0 €0 MOJIOKEHHUIO B IEPUOIUYECKON
cucteme /1. . Menpeneena.

3aKOHOMEPHOCTU U3MEHEHUS pajiyca aTOMOB XUMUYECKUX 3JI€ MEHTOB, METAJUTMUECKUX U
HEMETAJINYECKUX CBOICTB M0 TpyIIaM U IepruoiaM. 3Ha4yeHHe ePUOINIECKOr0 3aKOHA U
MEePUOINYECKON CUCTEMbI XUMUYECKUX AIEMEHTOB JJIsl Pa3BUTHUS HAyKu U npaktu ku . J{. 1.
MenneneeB — y4€HBIN U IPAXKIAHUH .

DNEeKTPOOTPULIATENBHOCTh XUMUYECKHX JIEMEHTOB. XUMHUYECKas CBSI3b (MOHHAs!, KOBaJIEHTHAs
MOJIsIpHAs ¥ KOBaJIeHTHas! Hero JisipHasi). CreneHb okucineHus. OKUCIUTeNbHO-
BOCCTAHOBHTEIbHBIE peakuu. IIponecchl OKUCIeHns 1 BOCCTaHOBIEHUS. OKUCIUTENN U
BOCCTaHOBHTEIIH.

XUMHUYECKUH KCTICPUMEHT: U3y4eHHE 00pa3IoB BEMISCTB METAJI JIOB U HEMETAIIIOB;
B3aMMO/ICHCTBHE THIPOKCHU/IA IITHKA C pACTBOPAMHU KUCIIOT U IIEJI0YEH; IPOBEICHHUE OTIBITOB,
WLTIOCTPUPYIOIIUX TPUMEPHI OKHCIUTEIPHOBOCCTAHOBUTEIBHBIX PEAKIHHA (TOPEHUE, PEaKIINU
pasNoKeHUs, COCTMHECHHUS ).

MG}KHPCHMCTHBIG CBs3U

Peamuzanms MCKIPEAMETHBIX CBsA3eH IIpU U3YYCHHUHN XUMHU B 8 xmacce OCYHIECTBIIACTCA UCPE3
HCITIOJIb30BaHHE KaK 06H_II/IX €CTCCTBECHHOHAYYHBIX HOHHTHﬁ, TakK U HOHHTHI;'I, SABJIAIOIIHUXCA
CUCTECMHBIMU JJI OTACIIBHBIX IMTPEAMETOB €CTECCTBEHHOHAYYHOTI'O IIUKIIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBIC ITOHATHA: Hay‘leIﬁ (baKT, THUIIOTE3a, TCOpHs, 3aKOH, aHaJIU3,
CHHTC3, KJ'IaCCI/I(bI/IKaI_II/IH, NEPUOANIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMEHT, MOACIUPOBAHUE,
HU3MEPCHUEC, MOJIECIIb, SIBJICHHUC.

dusuka: MaTepusi, aTOM, JICKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII, PATMOAKTUBHOCTD,
MOJIEKYJIa, SJIIEKTPUUECKH 3apsl, BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa,
ras, (pM3MYeCKre BEIMYUHBI, STUHUIIBI H3MEPEHUS, KOCMOC, IUIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI .

9 KIIACC
BemecTBo M XuMH4ecKasi peakuusi

[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux annemeHToB . . Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUECKHUX AJIEMEHTOB MIEPBBIX
TPEX NEPUOIOB, KaJKsl, KaJbLH U UX COCTMHEHUN B COOTBETCTBUM C MOJIOKEHUEM DIIEMEHTOB B
MEPUOANYECKON CUCTEME U CTPOCHHEM MX aTOMOB. CTpOEHHE BEIIECTBA: BUIbl XUMUUYECKON



CBSI3U. THUIBI KPUCTATUIMYECKUX PELMIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA
KPUCTAJUIMYECKOM PEIIETKU U BUIa XMMUYECKOM CBSI3H.

Knaccudukaius 1 HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB (MEXAYHAPOIHAS U TPUBUAIBbHAS).
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKHUX CO
eMHEHUH, TCHETHYECKas CBA3b HEOPTraHUYECKUX BEIIECTB.

Knaccugukanuss XMMHYECKIX PeaKIUi 10 pa3IMIHbIM IPU3HAKAM (10 YHCIY U COCTAaBY
YUYaCTBYIOIIMX B PEAKIIUH BEUIECTB, 10 TEIIOBOMY 3((eKTy, Mo H3MEHEHHIO CTeNeHEN
OKHUCJIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYaCTHIO KaTanu3aTopa). 9K30 U
SHJOTEPMHUUYECKHUE PEAKIUU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTHe o ckopocTu xUMHUecKor peakiuu. [TonsTre 06 00paTUMBIX U HEOOPATUMBIX
XMUMHMUYECKUX peaklusax. [IoHATHEe O TOMOT€HHBIX U T€TePOreHHbIX peakusax. [lonsamue o
XUMUYECKOM

pasnosecuu. Pakmopwl, nuUAIOWUE HA CKOPOCHb XUMUYECKOU PEaKyuu U NOJOIHCEHUE XUMULECKO
20 pasHogecusl.

MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN (IJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIHHON PEAKIINH).

Teopus >neKTPOIUTHUECKON IUCCOLMALINU. DICKTPOIUTHI U HEIIEKTPOIUThl. KaTHoHbI,
aHMOHBI. MexaHN3M IMCCOIMAlUY BEUIECTB C Pa3IMYHbIMU BUJAMH XUMUYECKOU CBS3H.
Crenens aucconuanyy. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakun nonHoro oOMeHa. Y ciIoBHs IPOTEKAHUS PEAKIIMii HOHHOTO 00OMEHa, TIOJTHBIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOMCTBA KMCIOT, OCHOBAaHUM U COJIEH B CBETE
Mpe/ICTaBICHUH 00 MEKTPOIUTHYECKOM quccounanui. KauecTBeHHbIe peakiuu Ha HOHBI

. Ilonsimue o euoponuse coneti .

XUMHYECKUH IKCTICPUMEHT: O3HAKOMJICHUE ¢ MOACIAMHU KPUCTAIUTHUSCKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB M HEMeTaJIOB (Ipadurta 1 aiMasa), CII0KHBIX BEIIECTB
(x710puIa HATPHSl); UCCIICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIuKA OT
BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; UCCIICAOBAHUE 3JICKTPOIIPOBOTHOCTH PACTBOPOB BEIICCTB,
Iporecca JUCCOIMAIIMH KUCIIOT, IIeI04Yei 1 cojiei (BO3MOYKHO MCIIOJIb30BaHHE
BHJICOMATEPHAJIOB); PO BEJICHUE OIBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKH MPOTCKAHHS PEaKIINH
HOHHOTO 0OMeHa (00pa3oBaHHUE OCaJIKa, BBIJCICHHE ra3a, 00pa30BaHUE BObI); OTIBITOB,
WUTFOCTPUPYIOIIMX PUMEPBI OKUCIIH TEJIbHOBOCCTAHOBUTEIBHBIX peakuid (TOpeHHE, PeaKIHH
pa3IoKEHUs, COCAMHECHHUS); PACIIO3HABAHNE HEOPraHUYECKHUX BEIIECTB C MMOMOIIBIO
KaueCTBEHHBIX PEaKIMii HAa HOHBI; PEIIICHUE SKCIICPUMEHTAIbHBIX 3a/1a4 .

HemeTanabl 1 UX COeTMHEHUS

OO11ast xapakTepuCTHKA rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTepHbIE CTEIIEHU
okucneHus. CtpoeHue u pU3nYeCcKre CBOMCTBA MPOCTHIX BELECTB — raJIor€HOB. XMMUYECKHE
CBOICTBa Ha MpUMepe XJI0pa (B3auMoJIeiicTBUE C MeTalIaMH, HEMETaJIaM U, I1eJI0YaMH).
Xnoposojopoa. CossiHast KUCI0Ta, XUMUYECKUE CBOWCTBA, NIOJy4eHHE, TpUMEHEHME. JlelicTBre
XJIOpa U XJIOPOBOJIOPOJA HAa OPTaHMU3M YeJIOBeKa. BaxxHelne XIopuasl U UX HaX0XKIEHUE B
IIPUPOJE .

OOmas xapakTepucTuka 31eMeHToB VIArpynmnbsl. OcCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTE€PHbIE
CTETIEHU OKUCIICHHUS.

Crpoenue u ¢puzndecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJIIOTPOITHBIC
MOAU(HUKAIIIN KUCIOPOAA U Cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOAOPO, CTPOCHUE,
¢buznueckue U Xxumudeckue cBorictBa. OKCUIBI CEPhI KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, pu3nvecKkre U XUMHUECKHE CBOMCTBA (00IIMe KaK MpeCTaBUTENs Kiacca



KUCIOT ¥ crierpuyeckne). XUMUYECKUE PEeaKIiy, JeKallue B OCHOBE MPOMBIIIJIEHHOTO
croco0a mosrydeHus: cepHoi kuciotel. [Ipumenenne. Cosi CepHOM KUCIOTHI, KAYeCTBEHHAS
peaknus Ha cynbpaTHoH. HaxoxaeHnue cepsl v e€ COelMHeHU B TPUpPoIe . XUMHUECKOe
3arpsi3HEHUE OKPYKAIOUIEH cpe/ibl COEIMHEHUAMU Cepbl (KUCIOTHBIE TOK/H, 3arpsi3HEHUE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €0 MPEJOTBPAILLCHHUS .

OO0mas xapakTepucTuka AeMeHToB VATpynmbl. OCOOSHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTCTICHH OKUCIICHHUS.

A30T, pacripocTpaHeHHE B IPUPOJIE, PU3HUECKUE U XUMUYECKHEe CBOMcTBA. KpyroBopoT a3ora B
npupoje . AMMHaK, ero pu3snveckue 1 XMMHUYECKUe CBOMCTBA, OJyyeHue U npumeHenue. Conu
aMMOHMSI, UX (PU3NYECKHE U XUMUUYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUSL. A30THas KUCIIOTa, €€ NoaydeHue, (u3nuecKkue U XMMHUYecKre cBoiicTBa (o0uiue
Kak IIpeJICTaBUTEIN Kilacca KUCIIOT U cnenuduyeckue. Vcnonb30BaHre HUTPATOB U COJIEH
aMMOHMSI B KAU€CTBE MUHEPATIbHBIX YA00peHni. XUMHUECKOe 3arpsa3HeHNE OKpYKarolen
Cpelbl COEeIMHEHUSIMU a30Ta (KUCIOTHBIE IOK/H, 3arpsi3HEHUE BO3/1yXa, IOUBHI U BOJIOEMOB).

®docdop, amtorponubie Mmoaudukanuu Gochopa, puznueckre u xuMuueckue cBocTra. Okcu
docdhopa(V) u hochopnas kucnota, puznueckre U XUMUIECKHAE CBOWCTBA, MTOTYICHHE.
Hcnonb3oBanue pocdaToB B KauecTBE MUHEPATIbHBIX YA0OOPEHUH.

O6mras xapakrepuctuka 31eMeHToB [V Arpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIC
CTETIEHU OKUCIICHHUS .

Yriepo, auIoTpoHbIe MOU(DHUKAIIMH, PACTIPOCTPAHCHUE B IPHPOJIe, PUINICCKUE
XUMUYECKHe cBoMcTBa. Ancopbumsi. KpyroBopoT yriepoaa B mpupoae. OKCHabl yrieposaa, ux
(bu3znyecKkrue u XuMUYeCKHe CBOMCTBA, JeMCTBHE HA )KUBbIE OPraHU3Mbl, TIOJTYYEHHUE U
MIPUMEHEHHE. DKOJIOTHYECKHE POOIeMBI, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa(IV); rumoresa
rJ100aJIbHOTO MOTETUICHUS KJIMMaTa; MapHUKOBBIA AP PeKT. YTonbHAasE KUCIOTa U €€ COIH, UX
¢buznyeckue 1 XuMUYeCKHe CBOWCTBA, OJydeHne U npumMeHeHne. KauecTBeHHas peakuus Ha
KapOoHaTHOHBI. Vcnonp3oBaHue kapOOHATOB B ObITY, METUIIMHE, TPOMBIIIIEHHOCTH U CETECKOM
XO03sICTBE.

HepBOHa‘{aJ'IBHBIe MOHATHS 00 OPraHUYCCKUX BCIICCTBAX KaK O COCAMHCHUAX YIJICPOaa (MeTaH,
OTaH, 3THJICH, al€TUJICH, 3TAaHOJI, INIMIEPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocmas u xumuueckoe
cmpoeHnue. ITonsaTue 0 OMOIOTHYECKH BaXKHBIX BCIICCTBAaX: KUpax, 6eJ'IKaX, YJICBOJaX — H UX
POJIK B ) KU3HH

YCJIIOBCKaA. Mamepuaﬂbnoe eoUHCmBE0 Op2aAHUYEeCKUX U HeopcaHUu4eCcKux coeouHeHull.

Kpemuuii, ero ¢usnueckue 1 XuMHYECKUE CBOMCTBA, MoydeHue U npumeHeHue. CoequHeHus
KkpeMHHS B ipupoje. Oourue npectaBiaeHus 06 okcuae kpeMuusa(I1V) u kxpeMHUEBOM KHCIIOTE.
CuIIHMKaThl, X UCIOJIb30BaHUE B OBITY, MEHUIIMHE,

MIPOMBIIIIJICHHOCTH. Baoichetiuiue cmpoumenvhvie Mamepuanbl: Kepamukd, Cmekio, yemenm, oe
moH, dacenezobemon. I[Ipobremol bezonacrhoeo

UCNONb308AHUS CIPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCU3HMU.

XUMUYECKUH KCTIEPUMEHT: U3y4eHHe 00pa3IloB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCTIOTHI; IPOBEACHNE KAUYECTBEHHBIX PEaKlnii Ha XJIOPUIUOHBI U HAOMIOIEHHE PU3HAKOB UX
MIPOTEKAHMUSI; OTIBITHI, OTpakarolue (pru3ndeckue U XMMUYECKUE CBOMCTBA TAJIOTEHOB U UX
coennHeHUH (BO3MOKHO MCTOIb30BAaHUE BIIEOMATEPHAIOB); 03HAKOMIICHHE C 00pa3iiaMu
XJIOPUOB (TAJIOTEHUIOB); 03HAKOMJIEHHE C 00pa3IiaMy Cephl U e€ COSAMHEHUAMHU (BO3 MOYKHO
MCIO0JIb30BaHNE BUEOMATEPHAIIOB); HAOII0IEHUE TIpoIlecca OOYTIMBaHUs caxapa MmoJ
JENCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI; U3y4YEHNE XUMUYECKUX CBOMCTB
pa30aBIeHHON CEpHOI KUCIOTHI, MPOBEICHNE KAYeCTBEHHON PEaKINK Ha CYTb(PaTHOH H
HaOIo/IeHNe MPU3HaKa €€ MPOTEeKaHUs;, 03HAKOMJICHHE ¢ (PU3MUECKUMHU CBOMCTBaAMH a30Ta,
docdopa u ux coeMHEHUI (BO3MOKHO HCIIOJIB30BAHUE BHIEOMATEPHAIIOB), 00pa3iiaMu



a30THBIX U (POCHOPHBIX yIOOPEHHUIA; TOTydeHUE, COOMPaHUe, pACTIO3HABAHUE U U3YYCHUE
CBOMCTB aMMHaKa; MPOBEICHNE KAYECTBCHHBIX PEAKIIUi Ha HOH aMMOHUS U pochaTHoH U
HW3YyYECHUE NTPU3HAKOB UX MPOTEKaHMUs, B3AUMOJACHCTBHE KOHLIECHTPUPOBAHHON a30THOM KUCIIOTBI
C Me/IbI0 (BO3MOYKHO MCIOJIb30BaHUE BUCOMATEPUATIOB); U3yUYE€HHUE MOJIEICH KPUCTAILITMYECKUX
pemérok anmasa, rpadura, GpyuiepeHa; 03HaKOMIICHUE C MMPOIIECCOM aICOPOIIH PACTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOUCTBOM MPOTUBOTA3a; MOIYYCHHE, COOMpaHue,
pacro3HaBaHUE U U3YYECHHE CBOMCTB YIIIEKUCIIOrO ra3a; MPOBEACHUE KaUECTBEHHBIX PEAKIIMI HA
KapOOHAT ¥ CHJIMKATHOHBI M H3yUCHHUE MPU3HAKOB UX MTPOTECKAHUS; 03HAKOMJICHHE C
MPOIYKIMEN CHIIMKATHON MPOMBILIIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxkHenmue HeMeTauIbl U UX COCIUHEHHUS.

MeTaajibl 4 UX COeAMHEHUS

OO011ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHHS B
IIEPUOANYECKON CHCTEME XMMUYECKUX 3J1eMeHTOB [[. 1. MenneneeBa u CTpoeHUs aTOMOB.
Crpoenue meTtaiioB. MeTanueckas CBsI3b M METa/NIMYecKasi KpUCTaUInyecKasi peéTKa.
DNEeKTPOXUMHUYECKUH Psijl HAMPsDKEHU MeTaioB. OU3ndeckue 1 XUMHUYECKUE CBOMCTBA
MeTaioB. OO01iue crnocoObl mosydyeHus: MeTayuioB. [loHsTHE 0 KOPPO3UM METAIIIOB, OCHOBHbBIE
CHOCOOBI 3alIUTHI UX OT KOoppo3uu. CrutaBsl (CTajb, YyryH, AIOpaTIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ile0uHbBIE METAILTBI: TIOJIOKEHUE B IEPUOIUYECKON CUCTEME XUMUYECKHUX AeMeHToB Jl. 1.
MeHnneneeBa; CTPOCHHE UX ATOMOB; HaX0KJICHUE B MpUpoie. DU3NYECKHE U XUMUYECKUE
CBOMCTBA (Ha IpuMeEpe HATpus U Kaius). OKCHIBI M THAPOKCUIBI HATpUs U Kaus. [[pumenenue
IICIOYHBIX METAJJIOB M UX COCTUHCHHUM.

[IlerouHO3eMENBHBIE METAJUIBI MArHUNA M KaJIBLIHI: TIOJIOKEHHUE B IEPUOTUUYECKON CUCTEME
xuMuueckux anemMeHToB Jl. 1. MenaeneeBa; CTpOCHUE UX aTOMOB; HAXOXJECHUE B IPUPO/IE.
dusnyeckre U XUMHUYECKHE CBOMCTBA Mardus U Kajlblysa. BaxxHele coeqUHEHNS KaJIbIU
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHSHHUSI.

AJIOMUHHIL: TTOJI0KEHUE B MEPUOJIMYECKON cCucTeMe XUMUYeCKuX anemMeHToB /. U.
MeHnpeneeBa; CTpOCHHE aTOMa; HaX0KJICHHUE B Mpupoie. DU3NUecKue U XUMUYECKUE CBOMCTBA
aTFOMUHUSL. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUA ATFOMUHUSL.

Kenes3o: mojoxxeHue B MepuoIMuecKoi cucreMe XuMmuieckux anemenToB . V1. Menpeneena;
CTpOEHHE aToMa; HaXxOXKJeHUe B npupoje. Pu3nyeckre U XMMHUYECKHUe CBOMCTBA JKeje3a.
Oxcunpl, Tuapokcusl u cosn xkenesa(ll) u xenesa(Ill), ux cocras, CBOMCTBA M MOJTydEHHE.

XHUMHYCCKUH KCIICPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMyi METAJIJIOB U CILJIABOB, UX
(U3NYECKUMU CBOWCTBAMH; U3YYCHHE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO
HCII0JIb30BaHNE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBHUS OKCH/IA KaJIbI[Us U HATPHS
C BOJIOH (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPHAIIOB); UCCICIOBAHUE CBOMCTB jKECTKOM BO/IBI;
IpolLecca rOpeHus XKelie3a B KUCIIO pojie (BO3MOKHO MCIIOIb30BaHUE BHICOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUi Ha MOHBI (MarHus, KalblUs, ATFOMUHUS, IMHKA,
xenesza(Il) u xenesa(Ill), menu(Il)); HabmroaeHNE U ONTUCaHKE MTPOLIECCOB OKPAIIMBAHUS
MJIaMEHH MOHAMU HATPUS, KA U KaJbIHsl (BO3MOXKHO MCHOJIb30BaHUE BUICOMATEPHAIIOB);
uccienoBaHue aM(pOTEPHBIX CBONCTB THIPOKCHIA aTIOMUHUS U TUAPOKCUA IIMHKA; PEIICHHE
AKCMEPUMEHTAIBHBIX 3aa4 10 TeMe «BaskHel e MeTabl U UX COSAUHEHUSD .

XuMus M OKpy:KamoIas cpeaa

Hosgie MaTepurajibl U TEXHOJIOTHH. BemectBa u MaTrcpHralibl B MMOBCEAHEBHOM KM3HU YeIOBEKA.
XUMHUA U 310pPOBBE. be3onacHoe nCIoOIb30BaHUE BEIISCTB M XUMHUUECKUX pCaKI_II/Iﬁ B 6LITy.
HepBas{ MO0 MOLIb ITPU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX. OCHOBEI 3KOJIOTH YECKOU



rPAaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpelibl (peenbHas JOMyCTUuMast
koHueHTpanus Bemiects — [1JIK). Posib XuMuu B pemieHun IKOJIOTUIECKUX MTPOOIIEeM.

[TpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB (YTOJIb, IPUPOAHBINA T'a3, HEPTH), TPOITYKTHI UX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH .

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa30B MaTepHalloB (CTEKIIO, CIIIIaBbl METAILIOB,
[IOJINMEPHBIE MaTepUabl).

MemnpeuMeTﬂme CBHA3HU

Peanuzanus MeXnpeaMeTHbBIX CBA3EH NPU U3yYEHUN XUMUU B 9 Kilacce OCYLIECTBIISIETCS Yepes
HCI0JIb30BaHNE KaK OOIMX €CTECTBEHHOHAYUHBIX MMOHATHH, TaK U OHATUH, SBIISIFOIIMXCS
CUCTEMHBIMH I OTAENIBHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mue ecTecCTBEHHOHAYYHBIC MOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATU3,
CUHTE3, KJIacCUu(PUKaIUs, IEPUOANY HOCTh, HAOJIOIEHNE, SKCIIEPUMEHT, MOJICIIUPOBAHNE,
U3MEPEHUE, MO/IENb, SIBJICHUE, MTAPHUKOBBINA d(D(PEKT, TEXHOJOTHs, MaTepraibl. Ou3nKa:
MaTtepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOII, PAJAMOAKTHBHOCTh, MOJIEKYIIA,
ANEKTPUYECKHUH 3apsi/l, TPOBOTHUKH, ITOTYITPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
WHJIUKATOP, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIEeCTBa, Ta3, pacTBOP,
pPacTBOPUMOCTbH, KPUCTALTHYECKAs PEIIETKA, CIIIaBbl, (PU3NUECKUE BEIIMUUHBI, €THHUIIBI
M3MEPEHUS, KOCMUYECKOE TTPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, npixanue, Ouochepa, s3kocucTemMa, MUHEpaJIbHbIE y100peHus,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA .

I'eorpadus: armocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE UCKOTIAEMBIE,
TOTUTUBO, BOJTHBIC PECYPCHI.

KanennapHo-temaTudeckoe mJIaHUPOBaHNeE 10 XUMHMH 8 KJ1acc

2 yaca, 68 yacosn

Ne | Paznen. Tema ypoka Kon- | Ucnons3oBanue Hcnonbs3oBanue
BO 000pynoBaHUS
000pyI0BaHUS PYA
Hacos KabuHeTa
«Touka pocta TeXHOTOIHH
Tema 1. Xumust — BaxkHasi 00J1aCTh
€CTeCTBO3HAHMSA U MPAKTUYECKOM
AesiteJbHOCTH YesioBeka (5 1)
1 | IIpeamer xumuu Ponb xumun B sxu3Hn | 1 Kommnsrorep,
YyesnoBeKa. XMMHUS B CHCTEME HayK. MEIUAIPOECKTOP

MeToapl TO3HAHUS B XUMUH.

2 | 3HaKOMCTBO C IIpaBHJIaMHU 1 [udposas
0€30MacHOCTH U pUéMaMu paboOThI B n1abopaTopHst 1Mo




XHUMHYECKOH JTabopaTopu.
[IpakTuyeckas pabora:

Ne 1. IIpaBuna pa®oTsl B 1abopatopun
1 TIpuéMBI 0OpaIIeHus C
1a00paTOpPHBIM 000PYIOBaHUEM

xumnu RELEON
[Mudpooii

JATYUK
TEeMIIepaTyphl
CnuproBka
Cseua.

Tena u BeniecTBa

dusnueckue cBOMCTBA BEIIECTB.
ArperaTHO€ COCTOSIHUE BEIIECTB .

YucTteie BemectBa U cMecu. CriocoObl
paznenenus cMecer. IlpakTuyeckast
padoraNe 2. Paznenenne cmeceit (Ha
MpUMepe OYUCTKH MMOBAPEHHOH COJIN)

[udposas
naboparopust 1o

xumnu RELEON

Tema 2. BemecrBa
H XUMHYECKHe Peakiun

(159)+1 g

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE
AJIEMEHTBI

3HaKu (CUMBOJIbI) XUHMHUYECKUX
AJIEMEHTOB

HpOCTHe " CJIOKHBIC BEUICCTBA.
ATOMHOMOJ'IeKy.]'ISIpHoe Y4C€HHUC.

Kommnbrotep,
MEIUATPOECKTOP

Xumuyeckas hopmyna. BaneHTHOCTh
aTOMOB XMUMHYECKHUX JIEMEHTOB

10

11

3aK0H IMOCTOSHCTBA COCTaBa BCIIICCTB.
OrtHocHTeNnbHAs aTOMHAas Macca.
OtHocuTenbHas MOJICKYJIIpHass Macca

12

MaccoBas 70151 XUMHYECKOTO
9JICMCHTA B COCAMHCHNN

13

Ddu3nUecKrue U XUMUUECKHUE SIBICHUS




14

Xumuueckas peakuus. [Ipusnaku

" YCIIOBUSA MPOTCKAHUA XUMHUUYCCKUX
peakuui

15

XHWMHUYECKUE YPABHEHUS

16

Turnbl XUMHUYECKUX peakuuil. Peakuus
CoeIUHEHUS

17

Peakuus paznoxenus

18

Peakuusa 3amenienus

19

Peakmnus oOmena

20

3aKOH COXpaHEHHUsI MacChl BEIIECTB.
M. B. JIoMOHOCOB — y4€HBIN
SHIMKIIOTEIUCT.

21

KonTtponbras padota Ne 1

Tema 3. Bo3nyx. Kucsopoa.

Oxcunapl

(5 4)

22

Bo3nyx — cMech razos. CocraB
Bo3ayxa Kucnopon — ayeMeHT u
npocToe BemecTBo. O30H —
AJUTOTPOITHASE MO (PHUKAITHS
KHCJIOpOJIa

Kommnbrotep,
MEAUATIPOECKTOP

23

Haxoxzaenue kucnopoaa B mpupoe,
(buznuecKkue u XuMUYECKHE CBOCTBA
(peakuuu OKUCIECHUS], TOPEHHE.
[TonsiTre 06 okcuaax

24

Crnioco6bl mosTyyeHHst KUCI0po/a B
71a00paTOPHH U POMBIIIIIEHHOCTH.
[Ipumenenue kucaopoa.
IIpakTuyeckas pabora

Ne 3. Tlonmyuenue u cobupanue
KHCIIOPO/1a, U3yYEHUE €T0 CBOUCTB.

[udposas
nabopaTopHst 1o

xumnu RELEON

JlaTunk
KHUCIIOpoJa

25

TennoBoit 3¢ pexT Xumuueckoit
peaxiuu, IOHATHE O




TCPMOXUMHUYCCKOM YPAaBHCHHUHU, K30 U
OHAOTCPMHUYCCKUX PCAKIIUAX

26

Tonnuso (yroJsib U MeTaH).
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €ro
IpeAOTBPAILEHHS. Y CHIICHHE
MapHUKOBOTO A deKTa, pa3pylieHne
030HOBOTO CJIOS .

Tema
4. Bogopoa. CocTaB KHCJIOT H coJIei

(59)

27

Bonmopox — anemeHT u mpocToe
BEIIECTBO

Kommerotep,
MEIUAIPOEKTOP

28

Haxosxnenue B mpupoe, pusndeckue
1 XMMUYECKHE CBOWCTBA (HA TpUMeEpe
B3aMMOJICHCTBHUS C HEMETAUIAMHU 1
OKCHJIaMU METaJIIOB

29

[Ipumenenue, cnocoObl MOTYYESHHUS
BOJIOPO/JIA.

[TpakTuueckas padota Ne 4.
[Tonyuenue u cobupanue Bog0poa,
HU3yYEHHE €ro CBOMCTB

[udposas
nabopaTopus o

xumnn RELEON

30

31

CocTaB KHCIOT U COJIEN

Tema 5.
Koan4yecTBeHHbIE OTHOIIECHUS B XUM
1707

(4 4)

32

Konmnuectso Bemectsa. Moib.
Momnspaas macca

33

3akoH ABoraJipo. MossipHslil 00BEM
rasos .

Kommnsrorep,
MEIUAIPOECKTOP

34

35

PacuéTel mo XUMHUYECKUM
YPABHEHUSIM.




Tema 6. Bona. PactBopsl. Ilonsitue
00 ocHOBaHMAX (5 u)

36 | dusuveckue CBOMCTBA BObI. AHAIN3
Y CUHTE3 — METObl U3yUCHUS
COCTaBa BOJIbI.
37 | XuMHuecKre CBOMCTBA BOBI (peakiiuu
C MEeTaJlIaMH, OKCHJIaMU METAJIJIOB U
HEMETAJIIOB
38 | CocraB ocHoBanuil. [Tonstue 00 [Mudposas
MHIMKATOpax naboparopust
RELEON
[Mudposoii pH.
IITaTHB C
32)KUMOM; TTATh
XUMHYECKHX
cTakaHoB (25
MJT); TIPOMBIBAJIKa
39 | Bona kak pactBoputenb. PacTBOpEL. npuoop s
PacTtBOpuMOCTH BeliecTB B BOJE. OTIBITOB C
[IpakTnueckas pabora: ANEKTPUUYECKUM
TOKOM; UICTOYHHK
No 5. IIpuroroByiieHue pacTBOpPOB ¢
. . . MOCTOSIHHOTO
ONpe/eNEHHON MaccoBoi foelt ToKa: IpoGUpK
PacTBOPEHHOTO BEIIECTBA. ~ oo
POHYMEPOBaHHbI
e; JIy4MHKa;
CIIUPTOBKA;
poOKK — 2 MIT,
MUHIET
40 | Posb pacTBOpOB B MPUPOJE U B )KU3HU

yenoBeka. KpyroBopot Bojibl B
IPUPOJE. 3arpsI3HEHUE IPUPOIHBIX
BoJ. OXpaHa ¥ OYMCTKA MPUPOIHBIX
BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTaH
NYECKHX COeINHEeHU

(11 a)y+ 14




41 | Knaccudukarus HeOpraHHYeCKIX
COCIHECHUN.
42 | Okcuppl: cocTaB, Kiaccuukanus
- | (ocHOBHBIE, KHCIOTHBIE, aM(OTEPHEIE,
43 | HeconeoOpasyromue), HOMEHKIATypa
(MexTyHapoHasi U TPUBUAJIbHAS).
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCH/IOB.
44 | OcHoBaHHUsI: COCTaB, KiIaccuuKaus, [Mudposas
- | HoOMeHKJaTypa (MeXIyHapoaHas U nabopaTopus
45 | TpuBHanbHas), pusnueckue u RELEON
XUMHUYECKHE CBOMCTBA, CIIOCOOLI .
MMOJIy4ECHHUS Hudposoii pH.
IITaTHB C
32KUMOM; TATh
XUMHYECKHX
CTakaHoB (25 mu1)
46 | Kucnotsl: coctaB, KinaccudpuKaims, Kommsrotep,
- | HOMEeHKJaTypa, pusndeckue u XumMu4Ie MEIUANPOEKTOP
47 | ckue CBOMCTBA, CIOCOOBI MOTyICHHUSI.
Psn akTuBHOCTH MeTaIOB
48 | Conu (cpenHue): HOMEHKIIATYpa,
- | crocoObl MoTy4eHus, B3aUMOJICHCTBHE
49 | coiel ¢ MeTaIaMHM, KUCJIOTaMU,
IeJI0YaMHU U COJISIMU
50 | 'eneTnueckas cBsI3b MEXy KllacCaMu
HEOPraHMYECKUX COCTMHEHHIMA
51 | IlpakTuyeckas pabora: [udposas
nabopaTopus 1o
Ne 6. Pelienue skcriepruMeHTAIbHBIX < RELEON
3an1a4 1o Teme «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAUHEHUN [Tudposoii pH.
HITaTUB C
3KUMOM; TISITh
XUMHUYECKUX
cTakaHoB (25
MIT);
MIPOMBIBAJIKA.
52 | KontponpHas padota Ne 2




Tema 8. Ilepuoanyeckuii 3aK0H 1 1me
pHoAuYecKasi CHCTeMa XMMHYeCKHX
3jaemenToB /JI. . Menaene esa. Ctp
oeHue aroma (7 4)

53

[lepBbIie MOTBITKH KITACCH(PHUKAINN
XUMHUYECKUX 371eMeHTOB. [ToHsATHE 0
IPYyIIax CXOAHBIX AEMEHTOB (1EI0Y
HBIC U IEJOYHO3EMETbHBIC METAILIbI,
rajloreHbl, HHEPTHBIC Ta3bl) .

Kommerotep,
MEIUAIPOECKTOP

54

DneMeHTbI, KOTOpble 00pa3yIoT
amdoTepHbIe OKCHUJIBI ¥ THUIPOKCHUIBI

55

[Teproanueckuii 3aKOH U
MEepUOINYECKasi CHCTEMA XUMHYECKUX
anemenToB JI. . Meneneena.
[Tepuonpl, rpynibl, TOATPYIIIEL.
DU3NYECKUH CMBICIT TOPSIAKOBOTO
HOMeEpa 3JIEMEHTa, HOMEPOB Mepruoaa u

TPYIIIBL.

56

Crpoenne atomoB. CocTaB aTOMHBIX
anep. N3oTomsl

57

OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX
0007109eK aTOMOB TIepBBIX 20
XMUMHUYECKUX 3JIEMEHTOB
nepuouueckoit cucremsl . 1.
Meunpeneena

58

XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €T0 MOJIOKESHHUIO B
nepuoauueckon cucreme /1. 1.
Menneneesa

59

3HayeHHne MNCPUOANYICCKOI'O 3aKOHa

U TMIEPUOIUYECKON CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB Il Pa3BUTHUSA
Hayku u npaktuku. 1. 1. Mennenees
— YUY€HBIN, EAArOr U IPAXKIaHNH.

Tema 9. XumMnueckas CBf3b.

OKHCIUTEIBHO-
BOCCTAHOBHMTEJIbHbIE PeaKIUN

(8 1)




60 | DIeKTPOOTPUIIATEILHOCTh ATOMOB
XUMHYECKUX 3JICMEHTOB

61 | Nonnas xumuveckas CBsi3b [udposas
naboparopust 1o
xumu RELEON
[udposoit
JATYUK
TEeMITePaTypPhI
IUIQTHHOBBII;
JATIUK
TEeMITePaTypbl
TEpMONIAPHBIN

62 | KoBaneHTHO-TIONSIpHAS CBSI3b [udposas
naboparopust 1o
xumuud RELEON
[udposoit
JATIUK
TEeMITePaTyphl
TJIATUHOBBIN;
JaTYUK
TeMIIepaTypbl
TepMOTIapHbBII

63 | KoBasieHTHO- HEMOJIApHAs CBSI3b Kommnsrorep,

MEAUATIPOECKTOP

64 | CreneHb OKUCIICHUS

65

66 | OKuCIUTEIHLHOBOCCTAHOBUTEIHHBIC

- | peakuuu (OBP). IIponieccol okucneHus

67 | u BocctaHOBJIEHUS. OKUCIUTENH U

BOCCTaHOBUTEJIH.
68 | KonTponpHas pabora Ne 3




TEMATUYIECCKOC IIJIAHUPOBAHUEC 110 XUMUH 9 kaacc

2 yaca 68 yacoB

Tema paznena u ypoka

Koun-Bo
JacOB

Hcnionp3oBanue
000pyI0BaHUS

«Touka pocra

Hcnions3oBanue
000pyI0BaHUS

KabuHeTa
TCXHOJIOTHUH

IToBTOpEHUE M
yriy0JieHue 3HAaHUI OCHOBHBIX pa3
AeJIoB Kypca 8 kjacca

(5u)+lu

[lepnoanueckuit 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa. CTpoeHrE aTOMOB

Kommerotep,
MEIUAIPOEKTOP

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHX IJIECMCHTOB
MIEPBBIX TPEX MEPUOJIOB, KaJIHS,
KaJbIUsS ¥ X COCTHHCHUN B
COOTBETCTBHUH C IOJIOKCHUEM
3JIEMEHTOB B MIEPHOINYECKON
CHUCTEME U CTPOCHHUEM MX aTOMOB

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYeCKUX BEIICCTB
(MexTyHapoHas M TpUBUATbHAS)

XHUMHUYECKHE CBOMCTBA BEILICCTB,
OTHOCSIIUXCS K Pa3IMYHbIM KJ1accam
HEOpPraHWYECKUX COCAMHEHUM, UX
reHeTH4eCcKas CBA3b
HEOPraHUYECKUX BELIECTB

Kommnbrotep,
MEIUATPOCKTOP

Crpoenue BelecTBa: BUAbI
XUMHYECKOM CBsI3U. THUIIBI
KPUCTAJUIMYECKUX PEMIETOK,
3aBUCUMOCTEL CBOMCTB BEIllECTBA OT
TUINA KPUCTALIAYECKON PEIIETKH .

KonTtponpsHas padotaNel




Tema 1. OcHOBHBIE 32KOHO MEPHOC
TH XUMHYECKHUX pPeaKkuunid

(4 9)
7 Krnaccudukarus XuMHYECKUX
PeaKmuii Mo Pa3IMYHBIM IPH3HAKAM.
8 [ToHsiTHE O CKOPOCTH XUMUYECKOM [Hudposas
peakumu. [ToHsATHE O TOMOTEHHBIX U nabopaTopust
FE€TEPOTEHHBIX PEAKIHSIX . RELEON
[udposoit
JATIUK
TEMIIepaTyphI
TJTATUHOBBIN
9 | IloHsTHE O XUMUYECKOM [udposas
paBHOBecuH. DaKTOPHI, BIUSIONINE nabopaTopust
Ha CKOPOCTh XUMHUYECKOU PEAKIINH 1 RELEON
MOJIOKEHHE XUMUIECKOTO .
paBHOBECHS . Hudposoii
JATIUK
TeMIIepaTypbl
IJIaTUHOBBIN
10 | MexaHu3M OKUCIHUTEIBHO-

BOCCTaHOBUTEJIBHBIX PEaKIUui

(27IeKTpOHHBIN OaaHc

OKHUCJIUTEITbHOBOCCTAHOBHUTEIb HOU

peaKIvm).

Tema 2. DjieKTpoOJIUTHYECKAS AUCC

onuanusa. XuMu4yecKHe peakiuuu B

pacTBOpax

(8 1)

11 | Teopust 3MEKTPOTUTHICCKOM [udposas

- JMCCOLIMAIIMU. DIEKTPOJIUTHI U naboparopus

12 | HeanexTponutsl. KaTMOHBI, aHUOHBI. RELEON
MexaHH13M IUCCOLMAINH BEIIECTB C .
Pa3TUYHBIMU BHIAMU XUMHUYECKON Hudposoii
cBsi3u. CTeneHb AUCCOLHUAINH. JATHHK
CunbHBIE U C1a0ble ANEKTPOIUTHI JICKTPOTIPOBOA

HOCTH

13 | Peakiun MOHHOTO OOMEHA, YCIOBHS [udposas

- uX npotekanus. IoHHbIE ypaBHEHUS nabopaTopHus

14 | peakuuii. RELEON

[udposoii




JaTHYUK
AIIEKTPOIIPOBO/]
HOCTH

15

16

XUMHYeCKHe CBOMCTBA KHUCIIOT,
OCHOBAHMI U COJICH B CBETE
MpeaCTaBICHU 00
AIEKTPOJIUTUUECKON JUCCOLHAIIIT

17

[TonsiTHE O THAPOIU3E COJICH.

18

[IpakTnueckas padorta Ne 1 Pemienue
JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME
«XHMHYECKHE CBOMCTBA KHUCIIOT,
COJIEW ¥ OCHOBAHUM B CBETE
Mpe/icTaBlIeHH 00
ANEKTPOJUTHYECKON JUCCOLMAITII

[udposas
naboparopust

RELEON
[udposoit

JATIUK
AIEKTPOTIPOBOT
HOCTH

Tema 3. O0man

XapaKTePUCTHKA XHMHYECKHUX dJIe
MeHTOB VIIA-

rpyninbl. I'anorenst (4 4)

19

OOm1ast XxapaKTepUCTHKA TAJIOTEHOB .
OcoOEHHOCTH CTPOCHHS aTOMOB
ATHX JJIEMEHTOB, XapaKTePHbIE JIIsI
HUX CTeNeHU oKucieHus. CTpoeHue
1 (pU3NIECKUE CBOKMCTBA MTPOCTHIX
BEIIECTB — TaJlOr€HOB

Kommerotep,
MEIUANPOEKTOP

20

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3aMOJEHCTBHE C
MeTaJjlaMu, HeMeTaJlJlaMH,
iesioyamu). XJI0poBOJAOPO.
ConsiHast KUCIIOTa, XUMHYECKHE
CBOICTBa, MOJIy4YeHUE, IPUMEHEHHE.

21

DU3UONOTUYECKOE IEVCTBUE XII0pa
U XJIOPOBOJIOPO/JIa HA OPraHU3M
yenoBeka. BaxxHenmue XJIopuasl 1
HX HaX0XKJCHUE B IPUPOJE .

[udposas
nabopaTopHsl 1o

XUMHUHU
RELEON

22

IIpakTuyeckas pabora:

Ne 2. Tlony4yeHue coJIsTHOM KUCIIOTHI,
HU3yYECHUE €€ CBOWCTB

[udposas
n1abopaTopHsl 1Mo

XUMHUHU
RELEON




Tema 4. O0masi xapakTepuCTHKA
XMMHYECKHX 3JieMeH- TOB VIA-
rpynmnbl. Cepa u eé coequnenus (5

4)

23

OO61rast XxapakTepUCTUKA SJIEMEHTOB
VIArpynmel. OcobeHHocTr
CTPOCHHA aTOMOB 3THX 3JICMCHTOB,
XapaKTCPHBIC MJIA HUX CTCIICHU
OKHCJICHUSA

Kommerotep,
MEIUAIPOECKTOP

24

Crtpoenue u Gpu3nUecKre CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJIa U
CEpBI.

AnnoTtponHsie MOIU(pUKALIUN
KHCJIOPOJIa U CE€pbl. XUMHUYECKHE
CBOICTBa CEpHI.

CepoBo10pO1, CTPOCHHE,
(br3UYEeCKre U XUMHUYECKUE
cBoiicTBa. OKCUIBI CEPBI KAK
MPEACTABUTENN KUCIOTHBIX OKCHIOB

25

Cepnas kuciora, Gu3nIecKue

1 XMMUYECKHEe CBOMCTBA (00IIHE KakK
MPEJICTAaBUTEIIS KJIacca KUCIOT U
cnenuduyueckue), MpUMEHECHHE

[udposas
nabopaTopusi o

XUMHUHU
RELEON

[udposoit
JATYHK
AJIEKTPOIPOBO/T

HOCTH

26

XUMHYECKHE pCaKuuu, JCKaIue B
OCHOBC IMPOMBIIIJIICHHOT'O crocoba
MOJIYYCHHA CCpHOﬁ kucinoTel. Conn
CGpHOfI KHCJIOTHI.

27

Haxoxnenue cepbl U €€ coeMHEHU I

B Npupoae. XUMHUYECKOE
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl
COCIIMHEHUSIMH CepPbI (KUCIIOTHBIC
JIO/IM, 3arpsI3HECHHUE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €ro
MPEOTBPAILCHHS




Tema 5. O6mas

XapaKTePUCTHKA XUMHYECKHX 3JIe
MeHTOB VA-rpynmsl.

A3ort, pocdop u ux coennnenus (7

4)

28

OO61rast XxapakTepUCTUKA SJIEMEHTOB
V Arpymrbsl. OcO6€HHOCTH CTPOCHHS
ATOMOB JTHX JJIEMEHTOB,
XapaKTepHBIC I HUX CTEIICHU
OKHUCJICHUS

Kommbrotep,
MEIUAIPOECKTOP

29

A30T, pacipoCTpaHEHuUE B IIPUPOJIE,
(1)I/I3I/I‘~IGCKI/I€ 1 XUMHWYECKHEC
cBoiictBa. Kpyrosopor azora B
IpUpoie

Kommerotep,
MEIUAIPOECKTOP

30

AmMuak, ero usnyeckue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE U
npuMmeHenue. Coyivu aMMOHHUS, UX
(buznuecknue u XuMU4ecKue
CBOICTBA, MPUMEHEHUE.

[TpakTuueckas padota Ne 3.
[Tonyuenue ammuaka, U3ydyeHUe ero
CBOWCTB.

Hoyr6yk -14

31

A3oTHas KHCI0Ta, e€¢ PU3nvecKkue u
XUMUYECKHUE CBOMCTBA (0OIINE KaK
MPEJICTAaBUTEIIS KJIacca KUCIOT U
cnenuduueckue). Mcmoap3oBanue
HUTPATOB U COJICH aMMOHUS B
KayeCTBE MUHEPAIbHBIX YA0OpEeHUI

32

XUMHUYECKOE 3arpsi3HEHNE
OKpYXarollel cpeibl COeAMHEHUSIMU
a3oTa (KUCIOTHBIC JTOXK]IH,
3arpsi3HEHUE BO3/yXa, [IOYBbI U
BOJIOEMOB

Kommbrotep,
MEIUATIPOCKTOP

33

docdop, amIoTpoIHbIe
Moaugpukauu pocdopa,
bu3nUecKre 1 XUMUYECKHE
CBOMCTBA

34

Oxcun dochopa(V) u dpochopnas
KHCIIO0TA, (PU3NYECKHE U XUMHUECKHUE
CBOICTBA, MOJTyYEHUE.
Hcnons3oBanue pochaToB B




KauecTBE MUHEPAJIbHBIX YA0OpEHUN.
3arpsi3HeHUE NPUPOIHBIX BOJIOEMOB
dbocharamu

Tema 6. O0masi XapaKTePUCTHKA X
HMHUYeCKHUX 3jieMeHTOoB |V A-
rpynnbl. Yrjaepox U KpeMHHH H UX
COeIMHEeHUA

8u)t1

35

Yraepon

36

37

Oxkcunpl yriaepoja, ux Gpusndeckue u
XUMHYECKHUE CBOUCTBA.

38

VYronbHas KUCIOTa U €€ COJIH, UX
(bHSH‘IeCKI/Ie U XUMHWYECKHE
CBOWCTBA, ITOJIyYEHHE U
MIpUMEHEHHE.

Kommerotep,
MEIUAIPOEKTOP

39

[lepBoHauanbHbIe TOHATUS 00
OpraHMYECKUX BEIIEeCTBaX KakK O
COEIMHEHUSX yIiiepoaa:
0COOEHHOCTH COCTaBa M CTPOCHHUSI.
[TonsiTHE 0 OMONTOTMYECKU BaXKHBIX
BEIECTBAX: XKUPAX, OeNKax,

Kommerotep,
MEHANPOEKTOP

40

Kpemnnii, ero ¢pusznueckue u
XMUMHYECKHE CBOMCTBA, MOJIyYCHUE U
MIPUMEHEHHE.

41

[IpakTuueckas pabora Ne 4
[Tonyuenue yriekucaoro rasa.
KauecTtBenHnas peakuus Ha
KapOOHaT-HOH

[udposas
nabopaTopus 1o

XUMHUHU
RELEON

[{udposoit
JATYHK
3IIEKTPOIPOBOJL
HOCTH

42

IIpaktuyeckas pabGara Ne 5 Pemenue
JKCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME
«Hemeranmsiy.

[udposas
nabopaTopHst 1o
XUMUH

RELEON

[udposoii
JaT4YNK




IIEKTPOIIPOBO/]
HOCTH

43

KontponsHas padora

Tema 7. O0IMe CBOICTBA METAJLIO
B

(4 1)

44

OO011as XxapakTeprucTUKa
XUMHNYECKHUX JJIEMCHTOB —
METaJJIOB HA OCHOBAHUHU UX
IIOJIOKCHUA B HCpHOJIH‘ICCKOfI
CHUCTEMEC XUMHUYCCKUX DJICMCHTOB I[ .
N . MengeneeBa u CTpOCHHUSI aTOMOB

Kommerotep,
MEIUAIPOECKTOP

45

CtpoeHue MeTaoB.
Merannuueckas CBsi3b U
MeTaJinyeckasi Kpucrauindeckas
peméTka. DIEKTPOXUMHUYECKUH Pt
HanpsHKEHUM METaIoB

Kommerotep,
MEIUAIPOEKTOP

46

dusnyeckre 1 XUMHUYECKHE
CBOMCTBA METAJLJIOB .

47

OO6mme crnocoObI MOTyYCHUS
MeTaiuioB. [loHsTHE O KOppO3UK
METaJUIOB ¥ OCHOBHBIC CIIOCOOBI
3alIUThl OT KOppo3uH. CIutaBbl
(cTanb, 9yryH, JIOPATIOMUHUH,
OpoH3a), UX TPUMEHEHHUE B OBITY U
MPOMBIIICHHOCTH

Kommerotep,
MEUANPOECKTOP

Tema 8. Baxkueimme MeTa/LIbl 1 1
X COeTUHCHUS

(16 1)+ 2

48

Illenounsie MeTamnsl. IlonoxeHue B
MIEPUOINYECKON CUCTEME
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa, CTpPOEHHUE aTOMOB.
Haxoxnenue B mpupoze .

49

50

DU3NYECKUE U XMMUUECKHE
CBOICTBA (Ha MpUMepe HATPUS U
KaJus




51 | Okcuapl ¥ THAPOKCU]IBI HATPUSL U
KaJus

52 | IlpuMeHeHHe MIETOUYHBIX METAILJIOB U
HUX COCIMHECHUM.

53 | llenoyHo3emMenbHbIE METAILIBI Kommnsrorep,
MarHui v KaJbIUi, CTPOCHUE MEIUAIIPOECKTOP
atoMoB. [losoxenne B
MEPUOIUYECKON CUCTEME XUMUYE
ckux snemenToB M. . Menpeneena.

Haxoxnenue B mpupoe

54 | ®duznyeckrue U XUMHUYECKUE

- CBOMCTBA KaJIBIIUS U MarHUs

55

56 | BaxHeimme coeTUHESHUS KaTbIIHS
(oxcua, TUIPOKCHU, COITH).

57 | XKecTkocTb BOBI U CIIOCOOBI €€ [udposas
ycrpanenus. [IpakTudeckas pabora nabopaTopus o
Ne 6. JKécTKOCTh BOJBI I METOIEI €6 XAMHH, TaTIUK
yCTpaHECHHS pH

58 | AnmoMHHHIA. Kommnsrorep,

MEUANPOECKTOP

59 | ®dusznyeckrue U XUMHUYECKUE

- cBolicTBa. AM(OTEpHBIE CBOMCTBA

60 | okcuaa U TUAPOKCHIA

61 | XKemne3o. [udposas

nabopaTopus 1o
XUMHH
RELEON
[{udposoit
JaTYUK
JTABJICHUS

62 | dusnyeckue U XUMHUYECKUE
CBOMCTBA Xkene3a

63 | Oxkcuapl, TMIPOKCHUIBI U COTIU

xenesa(ll)

u xene3a(lll) .




64

[Ipaktuyeckas padora Ne 7.
Pemrenne skcniepuMeHTAIBHBIX
3a1a4 1o reme «MeTramibD .

[Mudposas
naboparopust 1o
XUMUH

RELEON
[udposoit

JaT4YUK
JaBJICHUA

65

KontponsHas padora Ne3

Tema 9. BemiecrBa u MaTepHuaJibl B
JKU3HH YeJI0BeKa

(3 1)

66

HoBsie MmaTepuraibl U TEXHOJIOTUH.
BemectBa u matepuainsl B
MOBCEAHEBHOM KM3HU YETIOBEKA.
XUMUS U 3I0POBBE.

BbezonacHoe nucnok30BaHme
BEIIECTB M XUMHUICCKUX PEAKIINHA B
OBITY.

67

[IpupoiHbIE UCTOYHUKHT
yII€BOA0POAOB (Yroib, IPUPOIHBIN
ra3, He(Tb), TPOTYKTHI X
nepepaboTKH, UX POJIb

B 6BITy " IPOMBIIIJICHHOCTH

68

OCHOBEI 3KOJIOTHYSCKOM
rpaMOTHOCTU. XUMHUYECKOE
3arpsiI3HEHUE OKPYIKAlO 1 Cpeibl
(mpenenbHO HOMyCTUMAs
koHIeHTpamus Bemects — [1/1K).

Ponb xumMuu B pPECIICHUHA
OKOJIOTHYCCKHX l'IpO6J'ICM

Kommnbrotep,
MEUANPOCKTOP
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