


HNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma Xumusi 8-9 kjacchl cOocTaBlieHa Ha OCHOBe (pemepalibHOTO rocymap-
CTBEHHOI'O CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHUs, MPUMEPHON MPOrpPaMMbl OCHOBHOTO
obmero oOpa3oBaHusl ¢ UCIIOJB30BAHHUEM ABTOPCKOW MPOrpaMMBbI Kypca XHMHH — TIOJ PelaK-
ueit O.C. 'abpuensina.

Hcnoan3oBanue 000py1oBaHusi neHTpa oopazosanus «Touka pocra»

B MKOY mkona ¢. CuBakoBKa UCTIONB3yeTCsl 0bopyaoBaHue 1ieHTpa Touka pocra, obecrnednBaeTcs
peanmsarysi 00pa3oBaTENbHBIX MPOTrPAMM €CTECTBEHHO-HAYYHON HANpPaBJIEHHOCTH, Pa3pabOTaHHBIX B COOT-
BETCTBHUHU C TPeOOBaHMSIMU 3aKOHOAATENBCTBA B chepe 00pa3oBaHus U C YIETOM pekoMeHaauuii denepaib-
HOTO orneparopa yueOHOro mpenMera « XUMUSD».

Ob6pasoBarenbHast IPOrpaMMa IMO3BOJISIET HHTEIPUPOBATh PeATU3yeMble 371€Ch MOAXOIbI, CTPYKTYPY U
COZIepKaHUe MPH OpraHu3auun oO0y4deHHs XMMUU B 8—9 Kilaccax, BBICTPOEHHOM Ha 0ase soboro u3 ao-
CTYIHBIX yueOHO-MeToauuecknx koMriekcos (YMK).

Ucnonp3oBanne obopynoBanus neHrpa «Touka pocra» npu peanmsaunu naHHod OIT mossossier co-
371aThb YCJIOBUSL:

v IS pacIIUpPEeHUs COAEPKAHUsI HIKOJBLHOTO OUOJIOTHYECKOro 0Opa3OBaHMus;

v AJ11  TTOBBIMICHUA O3HABATEIbHON aAKTUBHOCTU O6yLIaI'OH_[I/IXC$I B eCTeCTBeHHO-Hay‘{HOfI
obacTu;

v\ s pasBUTHs JIMUHOCTH peGeHka B Ipolecce OOyd4eHWs XMMHM, €ro CIOCOOHOCTEN,
(hOpMUPOBAHHUSI U YIOBJIETBOPEHHUSI COITHAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

v JJIA pa60TbI C OI[apéHHbIMI/I IIKOJbHUKAMH, OpraHu3aliyu HX PasBUTUA B Pa3JIMUHBIX
obyacTsx 00pa3oBaTeNbHOM, TBOPUYECKOU EATEITBHOCTH.

[Ipumensiss undpoBbie TadOPaTOPUN HA YPOKAX XUMHH, YHAIIHECS CMOTYT BBIOJHUTH MHOXKECTBO

nabopaTtopHbIX padoT v SKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOH IIKOJIBI.

HensiMu n3y4yeHusi XHMHH B OCHOBHOH LIKOJ1€ SIBJISIFOTCH:

1) ¢popmupoBanue y 00y4aromuxcsi YMEHHsI BUAETh M IOHUMATh LIEHHOCTh 00pa3oBaHus, 3Ha-
YIMOCTb XMMHYECKOTO 3HAHUSI U K&KOAOTrO YEJIOBEKa HE3aBUCHMO OT €ro MpogeCCHOHAIbHON
IeSITeIbHOCTH, YMEHUS Pa3iinyaTh (PaKkThl M OLEHKU, CPABHUBATH OLICHOYHBIEC BBIBOABI, BUIETh UX
CBSI3b C KPUTEPUSIMH OLICHOK U CBS3b KPUTEPUEB C ONMPENEICHHON CUCTEMOH IIEeHHOCTeH, hopMy-
JUPOBATh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULHIO;

2) ¢opmupoBaHne y 00yHarOIIUXCsl LEJOCTHOrO MPENCTABIEHUSI O MUPE M POJIU XMMUHU B CO-
3IaHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapPTHHBI MHUpA; YMEHHS OOBSICHATb OOBEKTHI U
MIPOLIECCHI OKPY KAOLIEH NEHCTBUTEIBHOCTH — MPUPOAHOMN, COLUAIBHON, KYJBTYPHOU, TEXHHU-
YEeCKOH Cperibl, UCTIONB3YS AJIS 3TOr0 X UMHYECKUE 3HAHUS,

3) nmpuobpererne 00y4YarOIIUMUCS OIbITa Pa3HOOOPA3HOH NEATENbHOCTH, TIO3HAHUS U CaMO-
MO3HAHUS, KJIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHTHOCTEH), MMEIOIINX YHUBEPCAITbHOE 3HA-
YeHHE I PA3JINYHBIX BUIOB JESTEIBHOCTH. pEeIleHus] mpodiieM, MPUHATUS PELIeHUH, TTONCKa,
aHanmu3a U 00paboTku HMHGPOpPMAIMK, KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHH, CO-
TPYAHUYECTBA, 0€30MaCHOr0 OOpaIIEeHHsI ¢ BEIECTBAMH B TOBCEIHEBHOMN JKU3HH.

Hesn n3ydeHus yueOHOro npeamera:

* OCBOEHME BaKHEHIIIMX 3HAHHK 00 OCHOBHBIX MOHSTHSX M 3aKOHAX XMMHU, XMMHYECKOH CHMBO-
JIIKE;

* OBJIAJICHHE YMEHUSIMH HaOMIOAaTh XUMHYECKHUE SIBJICHHS1, IPOBOJUTh XUMHUYECKHUI HKCIIEPUMEHT,
MPOM3BOIUTH PACYETHI HA OCHOBE XMUMHYECKUX (DOPMYJI BELIECTB M YPABHEHHH XMMHUYECKUX PEaK-
LW,
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* pa3sBHUTHE NO3HABATENIBHBIX NHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Mpornecce mpoBe-
JEHUs] XUMUYECKOTr0 SKCIEPHMEHTa, CaMOCTOSTENIBHOIO MPUOOPETEHNsT 3HAHUH B COOTBETCTBUH C
BO3HHUKAIOLTUMH XKHU3HEHHBIMU TIOTPEOHOCTSIMI;

* BOCIHTAHHE OTHOIIEHMS K XMMHUH KaK K OTHOMY M3 (DyHAaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO-
3HAHWS U BJIEMEHTY OOIIEUeIOBEYECKON KYJIbTYPHI,

NPUMEHEHNE TIONyYeHHBIX 3HAHUH M YMEHHMI 111 O€30MacHOro MCTOb30BAHUSI BEIECTB U MaTEpHAIOB B OBITY, Ha
MPOU3BOACTBE, PELIEHNs MTPAKTUUECKHX 33/1a4 B TIOBCETHEBHOI JKU3HU, MPeayNpexXIeHNs sBJSHNH, HAHOCAIINX
BpPEJl 3[I0POBBIO YEJIOBEKa U OKPYXKAoLIEH cpefe.

IleHHOCTHBIE OPHEHTHPHI COAEP:KAHHS Y1eOHOT0 mpeaMeTa

OcobeHHocTH conepKaHus Kypca «XHUMUS ABISIOTCS IJIABHOW NMPUYUHON TOTO, 4TO B Oa3Hc-
HOM y4eOHOM (00pa3oBaTenpbHOM) IUIAHE 3TOT MPEAMET MOSBISETCA IMOCICIHUM B PSIy €CTe-
CTBEHHO-HAYYHBIX JHCLUIUINH, TOCKOJbKY AJISI €r0 OCBOCHUS LIKOJIbHUKHU AOJDKHBI 00J1aiaTh He
TOJIBKO ONpPEENIEHHBIM 3allacoM MpeABAPUTETIbHBIX €CTeCTBEHHO-HAYyUHbIX 3HaHMN, HO U JOC-
TATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

OcobeHnHoctu conepkaHusi 0Oy4eHHUs] XMMHUU B OCHOBHOH IIKOJIe 00YCJIOBIEeHBI crieninukoit
XUMHH KaK HayKd M MOCTaBJICHHbIMH 3amadamu. OCHOBHBIMH MpoOJieMaMy XHMUH SIBJISTFOTCS
U3yYeHHEe COCTaBa U CTPOEHMUs BEIECTB, 3aBUCUMOCTU UX CBOWCTB OT CTPOEHUs, MOJIyUYeHUE Be-
IIIECTB C 33/1aHHBIMU CBONCTBaMH, UCCIEIOBaHNE 3aKOHOMEPHOCTEN XUMHUYECKHUX PEeaKIUi U my-
TeH ynpaBJIeHUs] UMH B LIEJISIX TIOJYYEHUS BELIECTB, MaTepUaNoB, sHeprun. I[losTtomy B paboueii
IporpaMMe Mo XMMHUH HalId OTPakeHHe OCHOBHBIE COlepKaTeNIbHbIE TMHUU:

* gelyecmeo— 3HAHUS O COCTABE M CTPOSHHUH BEINECTB, MX BAXHEWIINX (PU3NIECKUX U XUMU-
YECKHMX CBOMCTBAX, OMOJIOTMYECKOM JIEHCTBHH,

* XUMUYECKAsl peaKyusi— 3HaHUS 00 YCIOBHUSX, B KOTOPBIX MPOSIBISIFOTCS XUMHUYECKUE CBOM-
CTBA BELIECTB, CIIOCO0AX YMPaBIEHHUs] XUMHUECKUMH MTPOLIECCaMU,

* npUMeHeHUe 6eujecmé— 3HaHUS U ONBIT MPAKTUYECKON eATEIbHOCTH C BELleCTBaAMU, KOTO-
pele Hanbosee 4acTo ynoTpeOssiFoTCs B MOBCEAHEBHOM JKM3HM, LIMPOKO HUCHOJB3YIOTCS B MPO-
MBILLIJIEHHOCTH, CEJIbCKOM XO35HCTBE, Ha TPAHCIIOPTE;

* A3bIK XUMUU— CUCTEMAa BOXHENIINX MOHATUH XUMHUU U TEPMUHOB, B KOTOPBIX OHU ONHUCHIBAIOTCS,
HOMEHKJIaTypa HEOPTaHMYECKHIX BEIIECTB, T. €. UX Ha3BaHH (B TOM YHCIIE U TPUBHAJIBHBIE), XUMUYECKHE
(dbopMyJIBl B ypaBHEHHS, a TAKKe MPaBHJIa IepeBoaa HHPOpMAIU

MecTto npeamera B yueOHOM IJIaHe

Jlns obsi3aTenpHOroO n3yueHus: yueOHOro npeamera « XUMUs» Ha 3Tare OCHOBHOTO o0rmero 0o-
pasoBanus B yueObnom rutane MKOY cpennsist mkosa cena CuBakOBKa OTBOAMTCS IO 2 yued-
HBIX 4aca B HEAeNo B 8 kiacce u 9 kiacce.
Oo0ocHoBanne Boioopa YMK.
Hwmeercs B (enepanbHOM nepevHe yUeOHHKOB, PEKOMEHIOBAHHBIX K HCIOJIB30BAHUIO B 00pa-
30BaTEJIbHOM MPOLECCe B O0Pa30BATENbHBIX YUPEKIACHUSX, PEATH3YIOLINX 00pa3oBaTeNbHBIC
nporpaMMbl 001ero o0pa3oBaHUsl U MMEIOLINX T'OCYAAPCTBEHHYIO aKKpeauTauuio, Ha 2022-
2023 yueOHbIii rOA
O0bem yueOHOro BpemeHH

Knacc Mpeamer KoanuectBo ua- KosnuecTBo uacos B
COB B roay He/leJ10
8 Xumust 70 2
9 Xumusi 70 2

Ilnanupyembie pe3yJabTaTbl 00y4eHHUS



B pesyivmame uzyuenus Xumuu y4eHuK 00/191cen

3HATH/TIOHUMATDH
XUMUHECKYI0 CUMBOIUKY: 3HAKU XUMHUYECKUX 3JIEMEHTOB, (POPMYJIBI XUMHUYECKHUX BELIECTB U
YpaBHEHMsI XUMHUYECKUX PeaKLuil;
SaiICHe e XUMHYECKIe NOHAMUA. XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbIE
aTOMHasi M1 MOJIEKYJIIPHAsi MacChl, NOH, XUMHYECKasi CBsI3b, BEIECTBO, KJIACCH(UKALIUS BEIIECTB,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM OOBEM, XUMHUECKas PEeakiusi, KIacCU(PUKALUS PEaKIHid,
BJEKTPOJIUT U HEIJIEKTPOIIUT, SJEKTPOIUTHUECKAs AUCCOLUALNS, OKUCIUTENb U BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAHOBJICHUE;
OCHOGHbIE 3AKOHbL XUMUN: COXPAHEHHUS MAcChl BEILECTB, TOCTOSHCTBA COCTaBa, NEPUOANYECKUN
3aKOH,;

yMeThb
HA3bl16amMb; XUMUYECKHE DJIEMEHTbI, COEAMHEHUs] H3YUEHHbIX KJIACCOB;
ob0vacuamp: HU3NUECKUN CMBICT aTOMHOTO (IMOPSAKOBOTO) HOMEpPAa XMMHUYECKOTO 3JIEMEHTA,
HOMEpOB T'PYIIIbI U NepUosa, K KOTOPBIM 3JIEMEHT MPUHAJIEXKUT B NMEPUOJUYECKON cHUCTeMe
J.1. Menneneesa, 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB B MPEAENaX MaJbIX MEPHO-
JIOB Y TJIABHBIX MOATPYIII, CYIIHOCTh PEAKLNH HOHHOTO OOMEHa,
XapaKmepu3oeamp: XNMUYECKIE 3JIEMEHThI (OT BOIOPOA 1O KAJbLHsI) HA OCHOBE MX TOJIOXKEe-
Husl B epuoanydeckoi cucreme I M. MeHzaeneeBa u 0COOEHHOCTEH CTPOCHHSI UX aTOMOB, CBSI3b
MeXly COCTaBOM, CTPOEHHEM U CBOMCTBAMHU BELIECTB;, XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYEeCKHX BEIeCTB;
onpeodeisimp: COCTAB BEIIECTB IO MX (opMysiaM, MPUHAIJIEKHOCTh BEIIECTB K ONPENeICHHOMY
KJIACCY COEANHEHMM, TUITbI XUMUUECKHUX peakLUii, BaJIEHTHOCTb U CTENEHb OKUCIIEHUS 3JIEMEHTa
B COEIMHEHUSX, THUIl XMMHUYECKON CBSI3U B COEIUHEHHUSX, BO3MOXXHOCTb MPOTEKAHUS peakLUi
MOHHOIO OOMEHa;
cocmagasamp. HOPMYJIbl HEOPTAaHUYECKUX COENWHEHHH M3YYEHHBIX KJIACCOB, CXEMbI CTPOCHUS
aToOMOB TepBbIX 20 31eMeHTOB nepuoanueckoi cuctemsl [ M. Menaeneesa, ypaBHeHUs] XUMUYE-
CKUX pEaKLUi,
obpauwyampcac XMMUIECKOH MOCyI0H 1 1a00opaTopHBIM 000pyIOBaHUEM,
PAacno3naéams ONbIMHBIM HymeM: KUCJIOPOJ, BOIAOPOJ, YIJVIEKHCIBIM ra3, aMMHakK, pacTBOPbI
KHCJIOT U IIEJIOYeH, XJIOpUa-, Cyibpar-, KapOOHAT-HOHBL,
6BIYUCIAMb: MACCOBYIO JTOJIFO XMMHUYECKOTO 3JIEMEHTA 10 (OpMyIie COSIUHEHHST, MAaCCOBYIO J0-
JIFO BELIECTBA B PACTBOPE, KOJNMYECTBO BELIECTBA, OOBEM HIIM MACCY IO KOJHYECTBY BEILECTBA,
00BEMy MJT MACCE PEareHTOB U MPOAYKTOB PEAKIUH;
HCIOJIB30BATH NPHOOPEeTeHHbIe 3HAHUS H YMEHHsI B IPAKTHYECKOil 1esiTeJIbHOCTH U NoBCe-
JAHEBHOH KH3HH IS
6e3omacHOro oOpaIeHus ¢ BEIEeCTBAMH U MaTepHATIAMH,
5KOJIOTHYECKH IPaMOTHOTO MOBEICHUSI B OKpY>KaroLleil cpene;
OLIEHKH BJIUSHUS XMMUUECKOT'O 3arpsA3HEHMsI OKPY KaroLIell cpesibl Ha OpraHu3M YellOBeKa;
KPUTHYECKOH OLIEHKH HH(POPMALINH O BELIECTBAX, UCTIOIB3YEMBIX B OBITY;
MIPUTOTOBJIEHHS PACTBOPOB 331aHHON KOHILIEHTpaLUU.

TemaTnyeckud MJIaH N0 XUMHH 8§ Kj1acca

Pasnen Tema pazgena KonuyecTBo yacos
1 Beenenue B Xxummio 4 (5)

2 ATOMBI XUMHYECKUX DJIIEMEHTOB 10

3 IIpocteie BemecTsa 7

4 CoequHeHUsT XUMHUYECKUX DJIEMEHTOB 13!




5 H3meHeHus, npoucxoasiue ¢ BeecTBaMu 10

6 IIpakTukym Nel 4
IIpocreitiue onepauyu ¢ BEMECTBOM
PactBopenue. PactBopbl. Peakuuum HOHHOTO

7 oOMeHa W OKHCIIMTEIbHO- BOCCTAHOBUTEbHBIC | 18
peakuuun

3 IIpakTukym Ne2 5
CBOIICTBA PAaCTBOPOB U 3JICKTPOJIUTOB

9 Peseps 2

Hroro 70

TemaTuyeckud MJaaH Mo XUMHH 9 Kiaace

Pasnen Tema pazgena KonuyecTBo yacos

1 IToBTOpEHHE OCHOBHBIX BOIPOCOB Kypca 7
XUMHH § KJjlacca

2 Mertannbl 16

3 HpaKTI/IKYMv Nel CsoiicTBa MeTaIOB U UX 3
COEIMHEHU N

3 Hemeranie 23

4 HpaKTI/IKYMv Ne2 CsoiicTBa MeTaLIOB U UX 3
COEIMHEHU N

5 Oprannueckue BEIIeCTBa 10

6 O6o6melime 3HaHUH IO XHMHHU 3a KypcC 3
OCHOBHOM IIKOJIbI

Hroro 70

Hszmenenus, enecennvie 6 npocpammy, ux 000CHO8ANUE.
Pabouast mporpamma «Xumust. 8-9 Kiaccbd» UMEET Psifi OTIMUUTENIbHBIX OCOOCHHOCTEH:

1.

MaTtepuana TeMm Ne3 u Ned.

2. B cBsI3U ¢ MEPEHOCOM MPAKTHYECKOH padOThl M3MEHEHO KOJIMYECTBO YaCOB HAa M3Y4YECHHE
TeMbl Ne3 u Tembl Ne5. Ha usydenue tembl Ne3 «CoenuHeHUs XUMHUECKUX 3JI€MEHTOBY
BMeCTO 12 yacoB orBeneHo 13 yacoB; Ha uzyudeHue TeMbl NeS «lIpaktuxym Nel. IIpo-

IIpaktrueckast pabora Nel. «IIpuemsl oOpalneHuss ¢ HarpeBaTeIbHBIMH NPHOOpaMH H
J1a0opaTopHbIM 0OOpynoBaHuEM» nepeHeceHa 3 TeMbl NeS «IIpaktukym Nel. IIpocreii-
e onepanuu ¢ semecTsom» B TeMy Ne 3 «CoennHEHUs XUMHUYECKUX 3JIeMeHTOBY. [1o
nmporpaMMe aBTopa mpuemMam padoThl ¢ JabopaTOpHBIM OOOPYIOBAHUEM IJIAHUPYETCS
o0y4ath mpu u3yuyeHuH TeMbl NeS, rmociie MpoBeNeHUsT CeMH Ja0OPaTOPHBIX paboT TeM
Ne3 u Ned. TlenecooOpasHee MOATOTOBUTH ydamquxcsi kK padore ¢ mabopatopHbiM 000py-
JOBaHUEM IIE€pe OpraHu3aluel J1adopaTOPHBIX PabOT, OOS3aTENbHBIX MPHU HU3yUEHUH

CTeHlIMe Onepanuu ¢ BeECTBOM) BMECTO 5 4acos - 4 Jaca.

3. B aBTopckoii mporpaMMe 8 Kjacca Ha MU3YYSHHH XUMHUU OTBENEeHO 68 "acoB, B paboueid —
70 gyacoB (68 uac + 2 pe3epBHbIX "yaca). CornacHo yueOHO- kaneHnapHomy miany MKOY
cpennss 1mkoina cena CuBakoBka3S yueOHBIX Helelb, MPU JBYX YaCOBOH HEIENbHOU

Harpyske 510 70 4acos.

Hcnonvzyemas 6 mexcme npoepammut Cucmemd YCao8HuIx 0003HAYeHUT




KypcusoM B 1aHHOH nporpaMMe BbIAENIEH TEKCT MaTepuaia, KOTOPBIN MOAJIEKUT U3YUEHHUIO,
HO HE€ BKJIFOUACTCA B Tpe6OBaHI/I$[ K YPOBHIO MOATOTOBKH BBIITY CKHHUKOB.

M. — nemMoHcTpauus,

JI. — naboparopHas padora

II.P. — mpakTuueckas pabora

Coaep:kanue TeM y4e0OHOT0 Kypca

8 kaacce
Brenenue (4u)

X1MHsl — HayKa O BEIIeCTBaX, UX CBOMCTBAX U NMPEBPaLEHUsX.

[ToHsiTHE 0 XMMHYECKOM 3JIEMEHTE U (POpMax ero CymecTBOBaHUS: CBOOOAHBIX aTOMax, Mpo-
CTBIX U CJIOKHBIX BELIECTBAX.

IIpespamenus Bemects. OTIUYNE XUMHUYECKNX PeaKIMH OT PU3NUECKUX siBJIeHUN. Ponb xu-
MUU B )KH3HH YejioBeka. Xemoduius u xemopoous.

Kpatkue cBenenus u3 MCTOpUH BOZHUKHOBEHUS U pa3BuTus xumuu. Ilepuon anxumun. [lons-
te o punocodpckom kamue. Xumusi B XVI B. Pazsutue xumuu Ha Pycu. Ponb oTeyecTBEeHHBIX
YUEHBIX B CTAHOBJICHHH XMMHU4eCKOH Hayku — padorsl M. B. Jlomonocosa, A. M. bytneposa,
J. Y. Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HaKU XHMHUYECKUX 3JIEMEHTOB U MPOMCXOXKIEHUE MX HA3BaHMM.
Xumuueckue popmynbl. Maaekcs! u ko3 puumeHTsl. OTHOCUTENBHBIC aTOMHAS 1 MOJIEKYJISIpHAs
Macchl. Pacder MaccoBOi 10N XMMUYECKOTO 3JIEMEHTA 10 (PopMyJie BeIecTBa.

Ilepunonnueckas cucrema xumudeckux 3yemMeHToB [, M. Menaeneesa, ee CTpyKTypa: Majble U
OoJpIIMe Tepuobl, IPYIIIBI U NOATPYIE! (raBHas U nodouHas ). [leprmoanyeckas cucreMa Kak
CIPaBOYHOE OCOOHE IS MOJMYUYESHUS CBEIEHUH O XUMHUECKUX JJIEMEHTAaX.

Pacuernsbie 3a1auu. 1. HaxoxaeHne OTHOCUTEIBHON MOJIEKYJISIPHOM MacChl BEIIECTBA IO €ro
XUMHUYEeCKOH (popmyste. 2. Bruucinenne MacCoOBOM AOJIH XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110
ero ¢opmye.

Temal

ATOMBI XUMHYECKHUX 3JIEMEHTOB (/0u)

ATOMBI Kak (popMa CyIIECTBOBAHUS XUMHUUYECKUX 3JeMEHTOB. OCHOBHBIC CBENEHHUS O CTpOe-
HUU aTOMOB. JloKa3aTenbCTBa CIOKHOCTH CTpoeHus: aToMoB. OmbiThl Pesepdopna. [naneraprast
MOZEJb CTPOCHUS aTOMA.

CocTaB aTOMHBIX si/iep: IPOTOHBI U HEUTPOHBI. OTHOCHUTENbHASA aTOMHas Macca. BzauMocBss3b
MOHSTUN «TIPOTOHY», KHEUTPOH», KOTHOCUTEJbHAS aTOMHAs Maccay.

H3meHeHHe Yncia MpOTOHOB B SIAPE aTOMa — 00Pa30BaHUE HOBBIX XUMHUYECKHX 3JIEMEHTOB.

H3meHeHHne uncia HEWTPOHOB B siApe aroMa — obpa3osaHue n3oTonos. CoBpeMeHHOE orpe-
JieJIeHNe MOHATUS «XUMHUYECKU 3J1eMeHT». M30Tomnb!I Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XUMHU-
YECKOI0 3JIEMEHTA.

Onektponbl. CTpoOeHHE 3JIEKTPOHHBIX O0OJIOUEK aTOMOB XUMHYECKHX 3jieMeHTOB No 1—20
nepuoauyeckoil cucremsl [. 1. Menaeneesa. [loHsATHEe O 3aBEPIIEHHOM U HE3aBEPLIEHHOM BJIEK-
TPOHHOM CJIO€ (SHEPTEeTHYECKOM YPOBHE).

Ilepuoanueckas cucremMa xumudeckux syaeMmeHTos J[. M. Menpeneesa u cTpoeHne aTOMOB:
(busndIecKkuii CMBICI OPSIIKOBOTO HOMepa 3JIEMEHTA, HOMepa IPYIIIbL, HOMEpa Nepruoa.

H3MeHeHHe Yrcia 3JIeKTPOHOB HA BHELIHEM 3JIGKTPOHHOM YPOBHE aTOMa XHMHUYECKOTrO 3Jie-
MeHTa — 00pa30BaHHe TMOJOXKHUTENBHBIX U OTPHULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE aTo-
MaMH METAJJIOB W HeMeTauioB. IIpHYMHBI M3MEHEHUS METAJUINYECKHX M HEMEeTAJUTMYECKHX
CBOWCTB B MIEPHOAAX U IPYIIAX.

ObpazoBanue OuHapHbIX coenuHeHuil. [ToHsiTHe 00 WoOHHOU cBsizu. Cxembl 0Opa3oBaHUS
VIOHHOM CBSI3H.

BsanmopelicTBie aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJUIOB Mexay coboil — oOpasosa-
HHUE JIByXaTOMHBIX MOJIEKYJ MPOCTHIX BelliecTB. KoBaleHTHast HEMOJSIpHAs XUMHUYECKas! CBSI3b.



DJIEeKTPOHHBIE H CTPYKTYPHBIE (POPMYIIBL

B3anmopelicTBie aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAJIOB MEXKAY co00i — obpa3oBa-
HUe OMHAPHBIX COENMHEHHH HEMETAJUIOB. DJIEKTPOOTPULATEIbHOCTb. [IOHATHE O KOBAJICHTHOMN
MIOJIIPHOM CBSA3H.

BsanmopeiicTBie aTOMOB XUMHUYECKHX 3JIEMEHTOB-METAJNIOB MeXIy coboil — obpa3oBaHue
MeTaIINYEeCKUX KpUCTaIoB. [IoHsTHE O MeTaINYeCcKOil CBSI3H.

HemoHcTpanuu. Monenn aToMOB XMMHUYECKUX 3JeMeHTOB. [lepuonuyeckas cucremMa XUMHU-
yeckux snemeHToB J[. 1. Menneneesa.

Tema 2

IIpocTteie BemecTBa (7 u)

ITonoxeHune MeTaIOB U HEMETAJUIOB B MIEPUOINYECKOI CUCTEME XUMHUYECKUX 3JIeMeHTOB /1.
H. Menneneesa. BaxHeline nmpoCcThle BEIIECTBA — METAJUIBL JKEJNIE€30, aJFOMUHHM, KaJIbLUH,
MarHui, HaTpuii, kammiit. O0mue puznyeckne CBONCTBA METAIJIOB.

Baxneiimme npocTeie BelecTBa — HEMeETaJUIbl, 0Opa30BaHHbBIE aTOMAaMHU KHUCJIOPOAA, BOIO-
pona, azora, cepsl, ¢ocdopa, yriaepoaa. CrocoOHOCTh AaTOMOB XUMHYECKHUX 3JIEMEHTOB K 00pa-
30BaHUI0 HECKOJIBKUX IMPOCTBIX BEUIECTB — AJJIOTPONHs. AJUIOTPOITHBIE MOAU(PHUKAIIMHA KHUCIIO-
pona, pocdopa u onosa. MeTaiunyeckre 1 HEMETAIMUECKHE CBOWCTBA MPOCTHIX BemecTB. OT-
HOCHUTEJIbHOCTD AeJIEHUs IPOCTBIX BEIECTB HA METAJUIbl 1 HEMETaJLIbL.

IMoctosinnast ABoragpo. Konudecto Bemectsa. Monb. Mojsipaass macca. MoJIsipHbIH 00beM
ra3oo0pa3HbIx BemecTB. KpaTHbie eqMHHLIBI KOJMYECTBA BEIIECTBA — MIJUIMMOJb M KUJIOMOJb,
MUJUTUMESIPHAST ¥ KHJIOMOJISIPHAST MacChl BEIECTBA, MUJUTH-MOJISIPHBIA U KUJIOMOJISIPHBINA 00be-
MBI Ta3000pa3HBIX BEIIECTB.

Pacdetsl ¢ nCTIONB30BaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», KMOJISIPHAS Maccay, «MOJISIp-
HBI 00bEM T'a30BY», «IIOCTOSTHHAST ABOTAIPOY.

Pacuernbie 3amaun. 1. Beraucnenne MOJISIPHONW MacChl BEIECTB 110 XUMHUYECKUM (PopMyIam.
2. PacueTsl ¢ UCTIOIB30BAHUEM TMOHATUN «KOJIMYECTBO BEIIECTBA», KMOJIIPHASI MACCa», «MOJISIp-
HBI 00bEM T'a30BY», KITOCTOSIHHAST ABOTAIPOY.

Hemonctpauuu. I[lonmyuenue ozona. OOpasiel Oenoro u ceporo 0joBa, OEIOro W KPacHOTO
dochopa. HekoTopsle MeTaIbl U HEMETAJUTBI KOJIMYECTBOM BemecTBa | Monb. Monenb MoJisip-
HOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema3

CoenuHeHUs XUMHYECKHX 3JIEMEHTOB (13 u)

Crenenb okucnenusi. OnpeneneHre CTENIEHU OKUCICHHS SJIEMEHTOB IO XUMHYECKOH (hopmyie
coenunenusi. Coctasienne GopMysl OMHAPHBIX COSOUHEHUH, o0IHil criocod ux Ha3biBaHMs. bu-
HAapHBbIE COSAMHEHUS: OKCUIBI, XJOpuasl, cyabduael u ap. CocraBnenue ux ¢opmyn. Ilpencra-
BUTEJIM OKCUOB: BOJA, YIVIEKUCIIBIN a3 U HeralieHas U3BeCTb.

IIpencraButenu JeTy4ux BOAOPOAHBIX COEAUHEHUN: XJIOPOBOAOPOA U AMMHUAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMH B Bope. TaOnmua pacTBopu-
MOCTU THIPOKCUAOB U cojier B Boae. IlpencraBurenu menoyen: TMAPOKCUABI HATPUS, Kadus U
kanbuus. [lonsiTie 0 kauecTBeHHBbIX peakiusx. ManukaTopsl. 3MeHeHNE OKpacKU UHIUKATOPOB
B LLEJIOYHOM Cpene.

Kucnotel, nx coctas un Ha3Baumsa. Knaccudukarus kucnor. [IpencraBurenn KUCIOT: cepHas,
COJIIHas U a30THas. M3MeHeHne OKpacku MHAUKATOPOB B KUCJIOTHOM cpere.

Conu xak Mpou3BOJIHbIE KUCIOT U ocHOBaHMM. MX coctaB u HazBaHus. PacTBopuMoOCTh coneit
B Bozie. [IpencraBurenu coneli: Xyiopua HaTpusi, kapOoHaT u pocdat kambius.

AMOp]HBIE 1 KPUCTATUTHIECKHE BEIECTBA.

MexMOIeKyISIpHBIE B3aUMOACHCTBUSA. THIBI KPUCTAJUTMUECKUX PELIETOK. MOHHAS, aTOMHAs,
MOJIEKYJIIpHAas U MeTaljandeckas. 3aBUCUMOCTb CBOICTB BELIECTB OT TUIIOB KPUCTAJJIMYECKHUX
peLIeToK.

BemmecTsa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOIO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa JJIst
BELIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

Uuctele BemmecTBa U cMecH. [IpuMeps! JKUIKHUX, TBEPAbIX U ra3oodpasHeix cMmeceil. CBoiicTBa
YHCTBIX BEIeCTB U cMeceil. Ux coctaB. MaccoBasi 1 00beMHas 1OJIM KOMIIOHEHTa cMecH. Pacue-



TbI, CBSI3aHHBIE C HCIIOIb30BAHUEM MTOHSATHS «AOJS».

Pacuernbie 3agaun. 1. Pacuer MmaccoBoii 1 00beMHOI 0JIei KOMITIOHEHTOB CMECH BEIECTB. 2.
BriuucneHnue MaccoBoil 10U BEIECTBA B paCTBOPE MO M3BECTHON Macce PacTBOPEHHOIO Bellle-
CTBa U Macce pacTBoputens. 3. BornciaeHne Macchl pacTBOPSIEMOIO BELIECTBA U PACTBOPUTEINS,
HEOOXOIUMBIX UIl TIPUTOTOBJICHHSI ONPENEIEHHON MacChl pacTBOPa ¢ M3BECTHON MacCOBOM H0-
Jieil paCTBOPEHHOTO BELIECTBA.

Hemonctpaumu. OOpa3ibl OKCHIOB, KUCJIOT, OCHOBaHMI U cojiell. Momenn KpuCTaTnIeCKuX
peleToK XJopuma HaTpus, anMasa, okcuna yriepoxaa (IV). B3pseiB cmecu Bogopona ¢ BO3-
ayxom. CriocoOrI pasznenenus cMeceil. J\uCTHIsInmst BOJIBL.

JlabopartopHbie onbIThl. 1. 3HAKOMCTBO ¢ 0Opa3LamMu BELIECTB Pa3HbIX Kjiaccos. 2. Pa3nene-
HUE CMeCeH.

[Ipaktrueckast padbota 1. [IpaBuna TexHUKH 6€30MacHOCTH MpH paboTe B XUMHUYECKOM KaOu-
Here. [Ipuemer oOpammeHus ¢ 1abopatopHbIM 000PYIOBAaHHEM U HArpeBaTEIbHBIMI PUOOPAMU.
Ilpaxmuueckas paboma 5. IIpueomosnenue pacmeopa caxapa u acuém e20 Maccosoii 0o 8
pacmeope.

Tema4d

Hsmenenus1, mpoucxosiiye ¢ BelecTBaMU

(10 u)

IlonsTHe ABAEHUI KAaK U3MEHEHUI, MPOUCX OIS IIUX C BeLleCTBaMU. ABJEHUs], CBA3aHHbIE C
U3MEHEHHEM KPUCTATHMYECKOTO CTPOCHHUS BEIECTBA MPH IMOCTOSTHHOM €ro COCTaBe, — (u3nde-
ckue siByieHUs. QU3NUeCKre SIBJICHMA B XUMHUU. JUCTIIULIOMA * KPUCTAUTU3ALMS, BbINAPH-
BAaHHE M BO3TOHKA BEILNECTB, IEHTPU(PYrHPOBAHUE.

SIBneHus1, cBsI3aHHBIE C U3MEHEHHEM COCTaBa BeIlleCTBa, — XUMUYeckue peakuuu. IlpusHaku
U YCJIOBUSI MPOTEKAHMS XUMHUYECKUX peakunil. [ToHsTrne 00 5K30- M SHAOTEPMHUYECKUX PEAKIIHSX.
Peakuny ropeHnst Kak 4acTHBIM CIy4all 5K30TEPMUYECKHUX PEAKLUM, TPOTEKALINX C BbIAENe-
HUEM CBETa.

3aKOH COXPAaHEHHsI MacChl BEIECTB. XMMHUYECKHE YPAaBHEHUs. 3HAUCHHE MHIEKCOB M KO3 (-
¢urmentos. CocraBineHne ypaBHEHUH XUMHUYECKUX PEAKIIHHA.

PacueTrsl mo xuMHMuecKUM ypaBHEHHUsM. PelleHue 3a1a4 Ha HaXOKAEHUE KOJIMYECTBa Be-
II€CTBA, MacChl WM 00beMa MPOAYKTA PEAKIINU IO KOJUYECTBY BEIIECTBA, MAaCCe UIH 00BeMy
HCXOJIHOTO BeIIecTBa. Pacyersl ¢ MCMONIb30BaHNEM MOHATHUS «HOJS-), KOTZIa ICXOHOE BEIECTBO
JaHO B BUJE PacTBOpPA C 3aJaHHON MacCOBOM 10JIeH PaCTBOPEHHOIO BELIECTBA UJIN CONEPIKUT
ONpPEAEIICHHYIO JOIK0 MPUMECEH.

Peakiuu pasnoxkenusi. Ilonstue o ckopoctu xumuyeckux peakuuil. Karanuzatoper. dep-
MEHTBIL.

Peakunn coenunenns. Katanutnueckue peakiun. OOpatuMelie 1 HeOOpaTUMBbIE PEAKIIHH.

Peaxiun 3ameleHus. DNeKTPOXUMUYECKUHN psfl HANPSKEHUH METAIJIOB, €ro UCIOJIb30BaHUE
11 TIPOTHO3UPOBAHUS BO3MOXKHOCTH NPOTEKAHUS PeakLUil Mexay MeTajslaMd U pacTBOpaMu
KHUCJIOT. Peak1iuy BbITECHEHUS OJTHUX METAJJIOB U3 PaCTBOPOB UX COJIeH APYTUMHU MeTaJlJIaMH.

Peaknun obmena. Peakiuu HelTpanmu3anuu. Y CJIOBUSI MPOTEKAHUS peakiuii oOMeHa B pac-
TBOpax A0 KOHIIA.

Tunbl XUMHYECKUX peakUui (10 MPU3HAKY YHCIIO U COCTaB HCXOAHBIX BEIIECTB M MPOAYKTOB
peakMn») Ha MpUMeEpPe CBOMCTB BOABI. Peakims pa3iokeHuss — 3JeKTposu3 Boabl. Peakuuu co-
€AUHEeHNUsT — B3aUMOJENCTBHE BOABI C OKCHJaMU METaJUIOB U HeMmeTansoB. IloHsaTue «ruapox-
cuably. Peakuuu 3aMeleHns: — B3aUMOJENHCTBUE BOJBI C IIEJIOYHBIMU U IIEJI0YHO3EMEIbHBIMU
MetajulaMi. Peaknnn oOmeHa (Ha mpumepe rHaposn3a cyibduaa aJroMUHHUS U KapOuaa Kajb-
1HsT).

Pacuernble 3amaun. 1. BrpluncneHne Mo XMMHUYECKUM YpPaBHEHUSM MAacChl UM KOJIUYECTBA
BELIECTBA [0 U3BECTHON Macce WM KOJHWYECTBY BELIECTBA OJHOTO U3 BCTYMAIOLIUX B PEAKLUIO
BEIIECTB MJIK MPONYKTOB peakiuu. 2. BeraucieHne Maccol (KOJMYECTBa BEINECTBA, 00beMa) Mmpo-
IOyKTa peakliH, €Clii W3BECTHA Macca MCXOJHOIO BELIECTBA, COMAEPIKALIEro ONpeneseHHYo J0-
JE0 ipuMecei. 3. Beraucienue Macchl (KOJIMYECTBa BEIeCTBa, 00beMa) MPOAYKTa PeAKIHH, eCITH
M3BECTHA Macca pacTBOpa U MaccoBasi 10J1s1 pACTBOPEHHOIO BELECTBa.



Hemonctpauuu. [Tpumeps! pusnueckux siBICHU: a) miaBjieHue napaduHa; 0) BO3roHKa Hoaa
i OEH30MHOM KUCIIOTHI, B) PACTBOPEHHE MEPMAaHTraHaTa Kajus, r) aud¢ys3us OyMHCTHIX Be-
IIECTB C TOpsILIeH JJaMIOYKHA HakajduBaHUA. lIpuMepbl XMMUYECKHX SIBIICHHH. a) TOPEHHE Mar-
Hus, pocdopa; 6) B3auMoneicTBUE CONSTHONH KHCIIOTBI ¢ MPAaMOPOM WJIM MEJIOM; B) MOJIyYeHHUE
runpokcuna menu (II); r) pacTBOpeHUE MONYUYEHHOTrO THAPOKCUAA B KUCIIOTAaX; ) B3aUMOJEH-
creue okcuaa menu (II) ¢ cepHOI KUCIOTOM NPU HArPEeBaHUU, €) PA3JIOKEHHE IepMaHraHaTa Ka-
JWST, %K) B3aMMOAEHCTBUE Pa30aBICHHBIX KHUCJIOT C METAJUTAMH, 3) Pa3JIOXKEHHE MEePOKCHIA BO-
J0pOJa; 1) SJEKTPOJIH3 BOJIBL.

Jla6opaTopHbie onbiThl. 3. CpaBHEHNE CKOPOCTH UCHAPEHUs BOJbI U CIIUPTA MO0 HCUYE3HOBE-
HUIO UX Karenab Ha uibTpoBasibHOW Oymare. 4. OKucieHHe Meau B IUIAMEHH CITUPTOBKH HITH
ropenku. 5. IlomyTHeHHe N3BECTKOBOM BOJABI OT BBIIBIXA€MOIO YIJIEKHCIIOro rasa. 6. Ilonyuenue
YTJIEKUCIIOrO ra3a B3auMOEHCTBUEM COAbI U KMCJIOTHL. 7. 3aMellleHne MeIU B pacTBOpE XJIOopuaa
menu (II) xxenezom.

Temas

HpakTukym Ne 1

IIpocreiimue onepauuu ¢ BemecTBoOM (4y)

IIpaktrueckue paborsl 2. HabmoneHus 3a W3MEHEHHMSIMU, IPOUCXOISAIIUMH C TOPSIIIEH CBe-
YoM, U ux onucanue. 3. AHanu3 nousbl U BoAbl. 4. IlpusHaku xumuueckux peaxuuil. 5. Ilpuro-
TOBJICHHE PACTBOpA Caxapa U ONpenesieHne MacCOBOM AOJU €ro B PacTBOPE.

Temab

PactBopenue. PacTsopsl.

CBo¥icTBa paCTBOPOB JIEKTPOUTOB (184)

PactBopenne kak pusuko-xuMudeckuii mpouecc. [IoHATHE O THApPaTaxX U KPUCTAIIOTHAPATAX.
PactBopumocTs. KpuBble pacTBOPpUMOCTH Kak MOJe€Nb 3aBUCUMOCTH PAacCTBOPUMOCTH TBEPIBIX
BELIECTB OT TeMiepaTypbl. HacrlllieHHbIe, HEHACBIIIEHHbIE U TIepEChILIEHHbIE PACTBOPHL. 3Haue-
HU€ PaCTBOPOB IJIsl IPUPOJIBI U CEIbCKOTO XO35IHCTBA.

[TonsiTne 00 3MEKTPOTUTUIECKON AUCCOIMALINU. DIEKTPOJIUTHI U HEIJIEKTPOIUTEL. MexaHu3M
JUCCOLIMALIMY 3JIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMH 4eckoil cBsi3u. CTeneHb 3JEKTPOIUTH-
yeckol nuccounanuy. CuibHbIe U cradble SIEKTPOIHTHI.

OcHOBHbIE TOJIOXKEHUSI TEOPUHU SJEKTPOJUTUUECKON nuccounauuu. MoHHbIe ypaBHEHUs pe-
aKUui. YCIIOBUS MPOTEKAaHUsS peaknuuyd OOMeHa MEXIy SJEKTPOJIMTAMH O KOHIA B CBETE HOH-
HBIX IPEACTABJICHUIN.

Knaccuukauns HOHOB U UX CBOWCTBA.

Kucnotsl, ux knaccudukanms. Jluccouuanus KUCJIOT U UX CBOMCTBA B CBETE TEOPHH DJICKTPO-
JUTUYECKON Aucconuanuu. MosieKkyssipHple 1 MOHHBIE YPaBHEHHUs peakuil KUCaoT. B3aumonen-
CTBHE KUCJIOT C MeTAJUIaMU. DJIEKTPOXUMHUUECKUH psia HamnpsbkeHU MeTtaiuioB. B3aumoneiicrsue
KHUCJIOT ¢ OKCUIaMH METaJUIOB. B3anMonencTeue KUCIOT ¢ OCHOBAHUSIMU — PEAKLUs HEUTPAIU-
3aumu. B3anmonelicTBre KucioT ¢ comsiMu. Mcnonp3oBanue TabauIbl paCTBOPUMOCTH IS Xa-
PaKTEPUCTUKU XUMHUYECKUX CBOICTB KUCJOT.

OcnoBanwmst, ux knaccupukanms. Jucconmanus OCHOBAaHUHI M UX CBOWCTBA B CBETE TEOPUHU
SJIEKTPOJIMTUUECKON AUCCOLMALMU. B3auMoneicTBie OCHOBAHUM C KHUCJIOTAMU, KUCJIOTHBIMH
OKCHIAMH ¥ coyisiMU. Mcronb3oBaHue TaOJUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XHUMUYE-
CKHMX CBOWCTB OCHOBaHUM. Pa3noxkeHne HepacTBOPUMBIX OCHOBAHUN NPU HATPEBAHUU.

Conu, ux xnaccuuKanus ¥ TUCCOIMALNS PA3IMYHBIX TUTIOB coyiell. CBoMCTBa coJieli B cBeTe
TEOPUHU BJIEKTPONUTUYECKON Auccoumanyu. B3aumopencTsue cojeil ¢ MeTaiamMu, yCJIOBHS
MPOTEKaHUs STUX peakluil. BzauMonencTsue coneil ¢ KUCIOTaMH, OCHOBaHMUAMU U cojisiMu. Hc-
MOJIb30BAHNE TAOJIULIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XIMUYECKIX CBOWCTB COJICH.

O6o0menne ceeneHmit 00 OKCHIAX, UX KIACCU(PUKALNN U XUMUYECKUX CBOHCTBAX.

I'eneTnyeckue psAabl METAIIOB M HEMETAJIOB. ['eHeTHYeCKas: CBA3b MEXKAY KjaccaMu HEop-
raHUYECKUX BEIECTB.

OxuCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiMi. OKHUCIUTENb U BOCCTAHOBUTENb, OKHCIEHUE U
BOCCTaHOBJICHUE.

Peakunn woHHOrOo OOMEHa M OKHCIHTEIbHO-BOCCTAHOBUTENbHBIE peakiun. CocraBieHue



ypaBHEHUI OKUCIINTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIII METOOM 3JIEKTPOHHOTO OajaHca.

CBoJiCTBa NMPOCTHIX BEIECTB — METAIJIOB U HEMETAJJIOB, KUCJIOT U COJIed B CBETE MpEeACTaB-
JeHUN 00 OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX MPOLIECCAX.

Hemoncrpauuu. Mcnbitanue BeIEeCTB U UX PacTBOPOB HA 3JIEKTPONPOBOAHOCTD. JIBHKeHHE
OKpAall€HHBIX HOHOB B 3JIEKTPUUECKOM I10JI€. 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH YKCYCHOHN KHC-
JIOTBI OT KOHLEHTpauuu. B3aumonencTere HUHKA C CEpOH, CONTHOM KUCIIOTOH, XJIOPUAOM Menu
(II). T'openne maraus. BzaumozeiicTBre XJIOpHOH U CEPOBOAOPOAHON BOABI.

JlaboparopHbie onbIThL. 8. Peakium, xapakTepHbIe AJIs1 paCTBOPOB KHCIOT (CONSTHOHN Win cep-
HOM). 9. Peakiuy, XapakTepHbIe U1 paCTBOPOB LIeNovel (TUIPOKCUAOB HATpUs WK Kanus). 10.
IMony4yenne 1 CBOWCTBA HEPACTBOPUMOrO OCHOBaHUsA, Hanmpumep ruapokcuna menu (II). 11. Pe-
aKLUH, XapaKTepHbIE Ui pacTBOPOB couieil (Hampumep, must xmopuna menu (II). 12. Peaxium,
XapaKTepHbIE JJIsI OCHOBHBIX OKCHIOB (HampuMep, Ui OKcuaa kKambius). 13. Peakumu, xapax-
TEPHBIE 1151 KUCIOTHBIX OKCHJIOB (HAIIPUMEp, ISl YTIIEKHCIIOrO Tasa).

Tema7

IIpaktukym Ne 2

CBoJiCTBa paCTBOPOB 3JIEKTPOJIUTOB (2 y)!

6. Honnele peakumu. 7. YCIOBUS OPOTEKAHUS XUMHUYECKUX PEAKLHUN MEXAY pacTBOpaMH
3JIEKTPOJIUTOB 10 KOHIA(OOBEOMHNUTD B OJHY MPAaKTHUECKYIO paboty Ne6). 8. (7) CeoiicTBa kuc-
JIOT, OCHOBaHUH, OKCUAOB 1 coyield. 9.(8) PemeHue sxcriepuMeHTaTbHBIX 3a/1a4.

9 kJace

IoBTOpPEeHHE OCHOBHBIX BONMPOCOB Kypca

8 kyacca u BBeZieHUE B Kype 9 kiacca (6 u)

XapakTepucTUKa 3JIEMEHTA 110 €ro MOJOXKEHUIO B MEPUOINYECKON CUCTeME XUMUUECKHX dJie-
menToB JI. 1. Menneneesa. CBolCTBa OKCHUIOB, KUCJIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUH
SJEKTPOJIUTUYECKON AMCCOLMALMM U TPOLECCOB OKUCIEHMSI-BOCCTAHOBIEHUA. | eHeTndeckue
psiABI META/UIa U HEMeTaJLIA.

[TonsiTve 0 mepexonaHbIX dyeMeHTax. AMPOTepHOCTh. | eHeTHUeCKU psAll EPEXOIHOTO JIe-
MEHTa.

Ilepuoandeckuii 3aKOH U NEPUOJNUYECKAs] CUCTEMA XUMHUUYeCKUX daeMeHToB [ . MeHnnenee-
Ba B CBETE YUEHUsI O CTPOeHUH aToma. X 3HaueHue.

Jladoparopusiii onbiT. 1. [TonyueHue ruapokcuia HUHKA U UCCIEIOBAHUE €r0 CBOWCTB.

Tema I Merasst (15 u)

IlonokeHne MeTauIOB B MEPUOAMYECKON CUCTEMe XuMHYeckux saeMeHToB [l M. Mennenee-
Ba. MeTanueckasl KpUCTAJUIMYECKasi pelleTka U MeTaJUTMYecKas XuMudeckas cesizb. OOmue
¢dusnveckue coiicTBa MeTayioB. CIijiaBbl, UIX CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOHCTBA Me-
TaJUIOB KaK BOCCTAHOBUTENEH. DIEKTPOXUMHUUECKUN Psii HAMPSDKEHUN METAIOB U €ro UCIOJNb-
30BaHHUE U XaPAKTEPUCTHKH XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTayuIoB. CTIocOOBI mosyye-
HUSI METAJIJIOB. MMUPO-, TUAPO- U dJIeKTpoMeTanyprusi. Kopposus MeTaiioB u crnocoObl 0OpuObI ¢
HEH.

O0mast xapakKTepHCTHKA LIEJOYHBIX METAalnJoB. MeTaubl B NPUPOXE.
O6ume criocodwl nx nonyuyenus. CtpoeHne atoMos. Ll{enodnbie MeTaIbl — MPOCTHIE BELIECTBA,
ux (pu3nyuecKre 1 XUMHUECKHE CBOWCTBA. BaskHelne COeAMHEHUS eTOYHBIX METAJNIOB — OK-
CHJIbI, THIPOKCUIBI U CONU (XJIOPHUIBL, KapOOHATHI, CYyJIb(AThI, HUTPATHI), X CBOMCTBA U MPHMeE-
HEHUE B HAPOIHOM X03stiicTBe. Kanuiinbie ynobpenusi.

Ofmast xapakKTepUCTHUKA BIEMEHTOB rjaaBHOW moarpynne llrpym-
nbel. Crpoenue aromoB. [l{enouHo3eMenbHbBIE METAILIBI — MPOCTHIE BEIIECTBA, UX (PU3NIECKHE
U XMMHUYecKUe cBoiicTBa. BakHellne coeuHEHUs IIEeJOYHO3EMENbHbIX METAJIOB — OKCHUJIB,
THIPOKCUIBI U CONH (XJIOpUAbI, KapOOHATHI, HUTPATHL, CyJbdarel U pocdarsl), UX CBOWCTBA U
MIPUMEHEHHE B HAPOIAHOM XO35IUCTBE.

AnrwoMusuii. Crpoerne aroma, PU3NIECKHE U XUMUYECKHE CBOWCTBA MPOCTOrO Bele-
crBa. CoenuHeHNsT aTFOMUHUSI — OKCHJI M THAPOKCUI, NX aM(pOTEpHBIH XapakTep. BakHeiimue



conu amoMuHus. [IpumeHeHne anroMUHUS U €r0 COSTMHEHUH.

Keneszo. CrpoeHue aroma, (pu3HUeCKHe U XMMHYECKHE CBOIMCTBA MPOCTOrO BEINECTBA.
I'enernyeckue psnbl Fe*" u Fe’". KauecTseHHble peakuuu Ha Fe*" u Fe'". Baxneiiume conu xe-
ne3a. 3HaueHUe XKelle3a, ero COeAUHEHHI U CIJIaBOB B NIPUPOJIE U HAPOAHOM XO3SIICTBE.

Hemonctpaunu. OOpasipl MENTOYHBIX U LIEJIOYHO3eMETbHBIX MeTauioB. OOpasubl CIIaBOB.
BzauMopelicTBue HaTpusl, JIUTHUS U KaJIbLUSA C BOJOH.

BzaumonelicTBrue HaTpusi 1 MarHusi ¢ kucjaoponoMm. BzaumopeiicTBue MeTajuioB ¢ HeMeTaslia-
mu. [Tonyuenune runpokcunos xenesa (I1) u (III).

JlaboparopHbie onbiThl. 2. O3HakOoMJIeHHE ¢ oOpasmamMu MeTauioB. 3. B3aumonelicTBue Me-
TAJJIOB C PACTBOPaMH KUCIOT U coneil. 4. O3HaKOMIIeHHEe ¢ 0Opa3amMi IPUPOAHBIX COSAMHEHUI:
a) HaTpusi, O) KaNbLHs, B) aJFOMUHUS, T) kene3a. 5. [lomydeHne ruapoKcuna aJrOMUHUS U €ro
B3aUMOJICHCTBUE C PACTBOPAMH KHUCJIOT W wieynodel. 6. KauecTBeHHbIE peakLii Ha HOHBI Fe*" u
Fe’".

Tema?2

Ilpaktukym Ne 1

CBoliCTBa METAJIOB U X COenuHEeHu (3 y)

1. OcyuiecTBieHre LETIOYKH XUMUYECKUX MpeBpaiieHuil metannos. 2. IlonydyeHue u cBoii-
CTBa COE€IUHEHUN MeTaIoB. 3. PelleHne 3KCIepUMEHTAIbHBIX 3a7a4 Ha Paclo3HaBaHUE U IO-
Jy4eHHEe BEILEeCTB.

T e m a 3 Hemeramsr (23 y)

OO01mast xapakTeprcTUKa HEMETAIJIOB. MOJIOXKEeHHe B nepuoanydeckoi cucreme J[. M. Menne-
JeeBa, 0COOCHHOCTH CTPOEHHsI aTOMOB, 3JIEKTPOOTPHLATENbHOCTh KaK Mepa «HEMETaJIIMYHO-
CTHY», PAI BJEKTPOOTpULaTeNbHOCTH. KpHucTaminyeckoe CTpoeHne HEMETaIOB — IPOCThIX Be-
mecTB. Ajutorponus. Pusnyeckue CBOiCTBa HeMmeTajloB. OTHOCUTEIbHOCTh TMOHSTHI «Me-
TaJu», KHEMETAJIDY.

Bonopon. IlonoxkeHnue B nepUOAUUECKON cUCTeMe XxuMudeckux sjaemMeHToB . 1. MeH-
neneea. CTpoeHHe aToMa U MOJEKyJbl. PuU3nUeckue U XMMHUYECKHe CBOMCTBAa BOJOPOAA, €ro
MOJIyYeHHUE U IPUMEHEHHE.

Obmast xapakTtepuctuka ranoreHoB. Crpoenme aromoB. IlpocThie BemecTsa,
ux (pU3NYECKHe U XUMHUYECKHe CBOMCTBA. OCHOBHBIE COETMHEHUS raJIoreHOB (raJloreéHOBOIOPO-
Ibl M TAJIOT€HUAB), UX cBoicTBa. KauecTBeHHast peakuust Ha xJjaopuna-uoH. Kpatkue cseneHus o
xJjope, bpome, ¢prope u mone. IlpumMeHeHne TalOTeHOB U MX COCAMHEHUI B HApOIHOM XO3sH-
CTBE.

Cepa. CtpoeHune aroma, aJulOTPOIUsI, CBOHCTBA U NMPUMEHEHHe pomOudeckoi cepbl. OKCHUIbI
cepsl (IV) u (VI), ux nonydenne, cBolicTBa u npuMmeHeHue. CepoBONOPOAHASI U CEPHUCTAS KUC-
notbl. CepHas KUCJIOTa U €€ COJIM, UX MPUMEHEHHe B HapOoaHOM Xo3siiicTBe. KauecTBeHHas peak-
Us Ha CyJib(aT-nuoH.

Azor. CTpoeHue aromMa U MOJIEKYJIbI, CBOHCTBAa MPOCTOrO BELIECTBA. AMMMHAK, CTPOCHUE,
CBOICTBa, MosiyueHue U npumeHeHue. Cojlu aMMOHHUs, UX CBOHCTBA U mHpuMeHeHue. OKCHabl
azora (II) u (IV). A3oTHas KHucnoOTa, €€ CBOHCTBA M puMeHeHue. Hurparsl u HUTPUTHI, ipodie-
Ma UX COZIEPKaHUs B CEIbCKOXO3HCTBEHHOMN MPOAYKIUHN. A30THBIE YIOOPEHHUSI.

Docdop. Crpoerne aToma, amioTponus, CBOHCTBa Oenoro u kpacHoro ¢ocdopa, ux mnpu-
meHenne. OCHOBHbIE coenuHeHus: okcua (ocdopa (V), opro-pocdopHas kucnora u pocdarsr.
Dochoprble yaioOpeHus.

Yraepon. CrpoeHue aToMa, ajuIOTPOIUS, CBOMCTBA aJUIOTPOIHBIX MOIU(UKALUHN, TPH-
menenue. Oxcunbl yriepona (1) u (IV), ux cBoiicTBa u npumeHnenue. KauecTBeHHas peakuus Ha
yraekucblii ra3. KapOoHaThl: KanbLUT, COAA, MOTALI, HX 3HAYCHUE B NIPUPONE U JKU3HU YEJIOBE-
ka. KauecTBeHHas peakuus Ha kKapOOHAT-HOH.

Kpemuuii. CrtpoeHne atomMa, KPUCTAJUTMYECKUI KPEMHUM, €r0 CBONCTBA M MPUMEHEHHE.
Oxcun xpemuusi (IV), ero mpuponmsbsle pasHOBUAHOCTU. CHIMKATBl. 3HAYEHHE COEIUHEHHM
KPEMHHsI B XKMBOU U HE:KUBOU npupoze. [lonsarue o cuankaTHON MPOMBIIIJICHHOCTH.

Hemonctpaumu. OOpasipl TajJoreHOB — MPOCTBIX BEINECTB. B3anMOAeiCcTBHE TajJlOreHOB C
HAaTpUeM, TFOMUHHEM. BbITecHeHHne X1opoM OpoMa HITH HOAa U3 PACTBOPOB UX COJIEH.



BzaumonelicTBue cepbl ¢ MeTaslaMu, BOJOPOIOM U KHUCJIOPOAOM.

B3anmonencTere KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEIBIO.

ITornomeHue yrieM pacTBOPEHHBIX BELECTB WM ra3oB. BoccTaHOBIEHHE MenU U3 €€ OKCHUia
yriem. O6pa3ibl NPUPOAHBIX COSNMHEHUN XJiopa, cepsl, pochopa, yriepona, kpemuusi. Obpas-
(bl BAKHEHIINX JJIsI HAPOAHOTO XO3sIHCTBA CyNb(aToB, HUTPATOB, kKapOoHaToB, (ocdartos. OO-
pasLbl CTEKJIa, KEPAMUKH, LIEMEHTA.

JlaboparopHbie onbIThl. 7. KauecTBeHHast peakiust Ha XJopua-uoH. 8. KauecTBeHHas peakius
Ha cyibdar-uoH. 9. Pacno3sHaBanue coneit ammonus. 10. TlonyueHue yriekuciaoro rasa u ero
pacriosHaBanue. 11. KauecTennas peaxkuust Ha kapOoHaT-uoH. 12. O3HaKOMIJIEHUE C TIPUPOAHBI-
MU cunrkataMi. 13. O3HakoMIIeHHe C TPOAYKLUEN CUIIMKATHON MPOMBIIIIEHHOCTH.

Tema4d

IIpaktukym Ne 2

CBoliCTBa HEMETAJIOB M UX COSOUHEHMIA(3 U)

4. PewieHue skCriepuMeHTalbHbBIX 3aaa4 1o Teme «lloarpynna kucnopona». S. Pewenue skc-
NepUMEHTAJIBHBIX 3a7a4 110 TeMe «Ilonrpymnmel azora u yrneponay». 6. [loxyuenue, codupanue u
pacro3HaBaHHe ra3oB.

Temas

Oprannyeckue coennnenus (10 y)

BemmecTBa oprannyeckrue U HEOPraHU4eCKUe, OTHOCUTENBHOCTD MOHATUSI «OpPTraHUYECKHUE Be-
mecTBay. [IpuarHBl MHOrOoOoOpas3ust OpraHMYECKNX COCIUHEHHH. XUMHUYECKOe CTPOSHUE OpTaHH-
YEeCKHMX COeNMHEHUI. MOJIeKyIIpHBIE B CTPYKTYPHBIE (POPMYIIBI OPraHMYECKUX BEIIECTB.

MertaH u 3TaH: CTpoeHHe MOJEKyJ. ['opeHne MeTtana u ta”a. Jerunpuposanue stana. [lpu-
MEHEHHE MeTaHa.

XHUMHUYECKOe CTPOCHHE MOJIEKYJIbl STHIIeHA. [[BoliHas CBs3b. B3anMmoaencTeue 3TuieHa ¢ BO-
nou. Peakuun nosuMepusannu 3TuseHa. [IoJusTuieH u ero 3HaueHue.

ITonsTHE O MpenenpHBIX OAHOATOMHBIX CIUpPTaX Ha MpHUMepax MeTaHoja U dTaHona. Tpex-
ATOMHBII CIIUPT — TJIULEPHUH.

[Tonsitne 06 anmppernnax Ha MpuUMepe YKCycHOro anbaernaa. OKUCIeHNe ajibIernaa B KHCIIo-
Ty.

OnHOOCHOBHBIE TpeneNbHble KapOOHOBBIE KHCJIOTBI Ha TPUMEpPE YKCYCHOW KHCIOTHL Ee
CBOMCTBa U npuMeHeHHe. CTeaprHOBasi KUCIOTAa KaK MPEACTaBUTENb JKUPHBIX KapOOHOBBIX KHC-
JIOT.

Peakuun sTepudukayiv 1 IOHATHE O CIOXKHBIX 3dupax. Kupsl Kak CiokHbIe 3QUPBI TITHLE-
pHHA U KUPHBIX KUCIIOT.

IMousitne 00 amuHOKHCNOTAaX. Peaknu MOJUKOHIECHCAIMU. benku, ux cTpoeHre u OHOJIOTH-
4yecKasi poJib.

ITousitne 06 yrieBogax. I'moko3a, ee cBOMCTBA U 3HavYeHue. Kpaxman u nemroino3a (B cpas-
HEHHH), UX OHOJIOTHYECKAs POJIb.

JHemoHcTpauuu. Mojaenu MoseKkyJl MeTaHa U APYTrUX yrieBoJoponoB. B3aumopeiicTsue sTu-
neHa ¢ OpoMHOH BOIOHW U pacTBOpPOM mepmaHraHata kamusi. OOpasubl 3TaHoNa u riurepuHa. Ka-
YeCTBEHHAsT PEakLMss HAa MHOroaTOMHbIe crupThl IlomyueHue ykcyc -HO-3THIIOBOTO 3(upa.
Owmpbutenne xupa. BzanmoneicTBrie TIOKO3bl C aMMHAYHBIM PACTBOPOM OKcuza cepedpa. Kaue-
CTBEHHAs peakuus Ha KpaxMail. JlokazarenbCcTBO HaMMUUs (PYHKLUMOHAIBHBIX TPYII B PACTBOPAX
aMHUHOKHUCIIOT. I 'opeHue OenkoB (1epcT Wik NTHYbHX NepbeB). L[BeTHBIE peaku OeKOB.

JlaboparopHbie onbIThl. 14. M3rotoBieHue Monenei Mojekyn yriesonoponos. 15. CeolicTea
rmunepuHa. 16, B3anmopnetictue rmokossl ¢ rugpokcunom menu (1) 6e3 marpeBaHust u npu
HarpesaHuu. 17. BzaumonencTeue kpaxmana ¢ HOAOM.

Temab

O6o0eHne 3HaHUH O XMMUU3a KYPC OCHOBHOM IIKOJBI (8 4)

Du3nyecKkuil CMBICT MOPSAKOBOTO HOMEpA 3JIEMEHTA B MEPUOJUYECKON CUCTEME X MMUUECKHUX
snemeHtoB JI. 1. MeHnneneeBa, HOMEpOB mepuoja U IpPynnbl. 3aKOHOMEPHOCTH H3MEHEHUs
CBOICTB 3JIEMEHTOB U UX COEIMHEHUH B Nepuojax U rpylmnax B CBETe MPeACTaBJICHUN O CTpoe-
HUU aTOMOB 3JIEMEHTOB. 3HaUeHHe NePUOINIECKOro 3aKOHA.



Tunbl XUMHYECKUX CBSI3eH M TUIBI KPUCTAJUIMYECKHX pPEHIeTOK. B3anmMOCBsI3b CTpPOECHUS U
CBONCTB BEILECTB.

Knaccupukanms XUMHUECKUX PEakLUil O Pa3IMYHBIM MPH3HAKAM (YHCIO M COCTAB pearu-
pyroUmMx M o0pa3yrIIuxcs BEIIeCTB, TEIUIOBOH 3((EKT; HCIONb30BaHUE KaTalIu3aTopa;
HAIpaBJICHUE, N3MEHEHUE CTETICHEeH OKHCIICHHUSI aTOMOB).

IIpocTeie u cnoxxHble BemecTBa. MeTtamibl U HeMeTaubl. I eHeTnyeckue psapl MeTalia, He-
MeTajula ¥ nepexonHoro Merania. Okcuabl (OCHOBHBIE, aM(O-TepHbIE U KUCJIOTHBIE), THAPOKCH-
1bl (OCHOBaHUs, aM(pOTEpHBIE TUAPOKCHIBI U KUCIOTHI) U COJIU: COCTaB, KiIacCUpUKAIMs U 00-
M€ XMMHUYECKHE CBOHCTBA B CBETE TEOPUH SJIEKTPOIUTHUECKONW TUCCOLMALMU U MPEACTaBIIe-
HUH O MpoLeccax OKUCICHUSI-BOCCTAHOBIICHUS.

TemaTn4decKkoe IVIAHHPOBAHHE ¢ HCIIOJIL30BAHHEM 000pyaoBaHus HeHTpa «Touka pocra»

TeMaTH4decKoe IVIAHHPOBAHNE MaTepHaia B 8

KJ1acce
INe i/l Kos-Bo
Tema Conepxranue [lesieBasi ycTAHOBKA ypoKa aacon IianupyemMbie pe3s
L Riomoqer nosgas » Mpacricosas pabora No 1 BHakoneTno ¢ acriopsvitves | Fietne flonkaoeatue
MEHTATBHME OCHO- «3yueHne CTPOCHHS TIIAMCHID)
BBl XHMHH
2 [isporwt moyaitns » ViaSoparoprsii ome Ne | - (JUaKONCTE0 ¢ ocHOBHBMM NG | | OUDEAEITE oSO
P kJlo kako# TemIepaTyprl MOK- p
MEHTATBHBIE OCHO HO HAPETh BetTe- TPEOYIOIIMX HATPEB:
BBl XHMHH T80
3 MeToapl MO3HAHUA B JTaGopatopHelit ombrr Ne 2 ate npeacTaBieHNUE O TOIHO- 1 Y MeHHE BHIOHPATH T
XEMHH Oxcnepu- | Vavepere TeMIepaTvpe [CTH H3MCPCHIH dpOBBIX Jar- MPOBCACHISI H3MCPCH
MEHTANBHBIE OCHO- BBI D PATYPBL lyyry0B 1 AHATOrOBBIX TIPHOO- MUX TOYHOCTH TOKA!
VML KUTICHILST BOABL C TIOMOMIBIO fop
ImaTanKa TEMIICPATYPhL U
TCPMOMETPA»
4 R o @ PlaGoparopisii onerr No 3 CAOPYUPORATL TP EICTARIerme |y uars IpOecer
XHMHH KCIICPH-
5 «OnpeaeneHre TeMIIEpaTy phl >
gﬁﬁﬁmme OCHO- BI |11-a 5 eHIS M KPHCTANTHIALIH 8?%%T;§\;9CTH TUIABJICHUS U KPH X KPUCTAILTA3ALIHE
MeTaTa
LI
5 Rarmanaerete,  Plaoparopesii omsr Ne 4 - reRepuMEnTATnoe otpeter |y e oTRaTe 2O,
XMMUYCCKHE TTOHS-
Trst. YncTsle Berme- gc()) rlli%eglengrme Hcmg%‘%ggg: BOJONPOBOJHOM BO,TbI 3HATD, TOYEMY 1A )
CTBA M CMECH ECRS P BKCTIEPUMEHTOB HCTI
A CTHILTHPOBAH-
HYEO BOIY
6 [NepBoHAYANBHEBIC JICMOHCTPALIMOHHBIH KC- M 3yueHHe XUMUYECKUX SIB- 1 YMeTs  omInuaTth
XUMUIECKHUEC TTOHSI- mepuMeHT Ne | «Brinerne- Hue  |[meHmM ITPOLIECCEI  OT XM
Tust. Ouzydueckue - [M IOTVIOIICHUE TeM- J1a — AKITAN
XUMHYECKHE SIBITC- MPU3HAK XUMUIC-
305821 CKOM peaKLum»




[lpodoskeHue

e /m Tema Conepsranvie lMeseBas ycrTaHOBKA ypoKa Koa-Bo [lanupyembie pe3yJibTaThbl HcnoamsoBanne
Aep y yp HMACOB Py pesy 00opyI0BaHNA
7 [[epBoHavanbHbic JleMOHCTpaITHOHHBIH 9Ke- ne- [M3yueHne aBneHui npu pas- 1 3HATB, YTO MPHU MPOTEKAHHU [Tpubop ans orbI-
XHMHUUECKHUE TIOHST- prverT Ne 2. «PasnoxkeHue BO-  [T0JKCHHH CIIOKHBIX BELICCTB PEaKIHii MOJEKY I BEIIECTB TOB C DJICKTpHYC-
s . [Ipocteie u [TBI 3TEKTPHICCKUM TOKOM) Pa3pyLIAKOTCS, @ ATOMBI CO- CKHM TOKOM
CIIO’KHBIC BEILCCTBA XPAHSFOTCS ([T BEMECTB C MO-
IICKYJISIPHBIM CTPOCHHEM)
8 [MepBoHauanbHbic /leMOHCTPAITHOHHBIH SKC- (DKCIIEPUMEHTANBHOE  JIOKA3a- 1 3HaTh (JOPMYITUPOBKY 3aKOHA M |Bechl SIIEKTPOH-
XHMHUECKUE TIOHST- meprveHT Ne 3 . «3akoH co- TEIBCTBO JCHCTBHS 3aKOHA [VMETb IPUMCHSTD €TO HA MPaK-  [HbIC
THsI. 3aKOH COXpa- XPAHCHHUS MaCcChl BELICCTB THKE, P PEIICHUH PACUETHBRIX
HCHIISI MAcChl BC- 3a1a4q
ICCTB
9 [Knaccot Heopramu- J[eMOHCTPALMOHHBIA _ 3KC-  [JKCIEPHMEHTANBHO ormpe- 1 3HATH 0OBEMHYO OO CO- [Tpudop ans onpene-
FMECKUX COCTHHE- nepumert Ne 4 . «Onpene- |meluTh  cOAEpKaHUE —KHC- CTABHBIX YACTCH BO3AYXa ITeHus cocTaBa BO3-
Huii. CocTas BO3- lTeHue cocTaBa BO3ayXa» lTopoJa B BO3AYXE Inyxa
Imyxa
10 |Knaccer Heopranu-  [Mpaxrmaeckas paGora Ne 2 CUHTE3 COJTH U3 KHCIIOTHI U 1 [Ymers nposoute mpocreiiuue  |[ludposoii mu-
MECKHX COCAUHE- HUH _ jokcHIa MeTama CHHTC3bI HCOPTaHUYCCKUX BE-  [KPOCKOIT
. CBOlicTBa KHCTIOT. égf”l} ICHHC MCAHOTO KyTIOPO [ECTB C HCTIONb30BAHHEM HH-
CTPYKLIMN
11 |PacTBOpPEI JTaGopaTopHbIi OmbIT Ne 5 Mccnenosars 3aBUCHMOCTb 1 MmeTp mpeacTaBIeHue O pasHOM  JlaTuuk Temmepa-
(V3yueH e 3aBUCHMOCTH ngTB(;’II)I/IMOCTI/I OT TeMITe- %23?5%%%% I;fr(;él‘Bg_pI/I- NII’(I)CTI/I TYPBI [UTATHHOBBIH
pPACTBOPHMOCTH BEWIECTBA OT POV P pa-Typ
TEMIICPATYPED»
12 [PactBOpEHI TaGopatopHsii omsrr Ne 6 [ToxazaTe 3aBUCHMOCTH pac- 1 Vmers ucnonb3oBath nudposoit  |L{udposoit mu-
_ [TBOPHMOCTH OT TEMIIE- PATYPHI MUKPOCKOII JJTs1 U3yUe- HUS KPOCKOI
«Habmronerue 3a pocToM Kpu (bOpMbI KHETATIOB
CTaJIIOB
13 [Pactoper . UlaBopaTopHeii ombitT Ne 7 CdopMupoBaTs MOHATHS 1 Mvers mpexcraBicHne o pas- Jlardmk Temrepa-

«ITepechIneH I pac- TBOP»

(pa30aBICHHBI PacTBODPY,
(HACBILICHHBIA PACTBOPY,
(IIEPECHIIIEHHBIN PACTBOP»

ITUYHOM  HACBHIIIEHHOCTH pac-
TBOpa  PacTBOPSAEMBIM  BELIE-
CTBOM

TYPBI ILIATHHOBBII




[lpodoskeHue

[MOYBBI»

TBOPOB

e /m Tema Copep:ranue IMeseBas ycTaHOBKaA ypoKa Koa-Bo [lanupyemMbie pe3yJibTAaThI HcnoamsoBanme
nep y yp MACOB py pesy 000opyI0BaHNA
14 [PactBOpHI IMpakrmacckas paGora Ne 3 CdopmupoBate  mpeacTasic- 1 'YMeTh OnpeACTIATE KOHIICH- JTaTauK OTITHICCKOM
HHE O KOHICHTPALMH BEIICCTBA TPAIMIO PACTBOPA, UCTIOIB3YSI HH-  [IIOTHOCTH
gg HPCACICHUC KOHICHTPALMM Y, 1o 1yrecTpennoM aHATN3E CTPYKIIHIO '
ICCTB KOJIOPUMETPHYCCKUM
[0 KaTHOPOBOYHOMY IpaduKy»)
15 [KpucrannoruapaTsr TaGopaToprsii omsiT Ne 8 C (popMHPOBATE IOHSTHE 1 BHATh CIOCOGHOCTH KprcTaLIOrU - [JlaTurk Temmepa-
(ONPEIETCHAE TEMIIEpATY Pl [PATOB Pa3pyIIATLCS PH HATPE-  [TYPbI IUIATHHOBBIA
Pa3I0SKEHHS KPUCTALIOIAPa- «Kpucrammoruzgpar» BaHUU
Ta)
16  [Kmaccer HeopraHu- [Mpaxriaeckas paGora Ne 4 CI(?iOpMI/IpOBaTI: TIPEICTABIICHHE O 1 Yumers onpenensts pH pacteopos  [larank pH
MECKUX COCTUHC- pH cpe bl Kak XapakTePUCTHKA
< «Onpenenerne pH pacrBopos
Huii . OcHOBaHUS CHCTOT. 1 1 TOMCH KHCJIOTHOCTH PacTBOPA
17 [Kmaccer HeopraHu- TaGopaToprsii omsiT Ne 9 C(i)OpMHpO]i:ﬂin PEICTABICHHE 1 HpI/IMeHHI’I:f yMeHnst mo ompexe- (latuux pH
MECKHX COCTHHC- 0 IIKase p icHro pH B mpakTHyeckon aes-
i OCHOBAHMA «Onpenenenne pH pa3auaHbIX O TBHOCTIH
cpem»
18 Kggccm Ig(e)(e)prargd- ITa6opatopubiit ombir Ne 10 (DKCIICPUMEHTATEHO JOKa- 1 [ToEIMATE CYIHOCTE IIpOLIECCA I[aqu611< pH, noza-
MECKHX COCIHHC- ” BaTh  XUMHUCCKHC CBOMCTBA HCHTpaTH3aALMK U IPUMCHSTh TOp 0OBEMA KU
I, X IMEMECKHE ﬁgﬁ%ﬁ?gﬂagﬁggﬁ%ﬁ%ﬂif. OCHOBaHHIA Mporlecc HeMTpanM3aIuK Ha KOCTH, OIOpETKA,
CBOMCTBA OCHOBA- ior No 5 «OCHOBAHS Tgrmo- MPAKTHKE IaTYUK TEMIICpa-
HHH BOH S(h(PEKT peaKiuu ruapoK- g&“ﬁ%ﬁﬁﬁ%ﬁ
ggﬁg HATPHS C YITICKUCIIBIM Ia- [ICHELS, MATHHT-
Has MELIaaKa
19 |Csoiictea HEOpra- TaGopatopHstii omsir Ne 11 Mcrmonb30Bath  MOJTy4YEH- 1 VMeTh onpeenaTs KuciotHocTs  Jlatank pH
HUYCCKUX COCIHU- HBIC 3HAHMS I OMpec- [ouB
HCHUI «Onpexenerue KCIOTHOCTH  lhebue™ kycrioTHOCTH - pac-




[lpodoskeHue

INe i/m KoJ1-Bo M cnonb3oBanmne
Tema Copep:ranue IMesieBass ycTaHOBKA ypOKa Tl1annpyeMbie pe3yJbTATHI
MACOB 000pyI0BaAHUS
20 XUMHUICCKasT CBA3b i [MokasaTh 3aBUCUMOCTD (hU3H- 1 VMeThb OmpeIensITh THI KPUCTAUTH- JIaTIHK TEMIIEpaTyphI
CMORCTPALHORTDIN OTIBIT ECKUX CBOMCTB BELIECTB O €CKUX PELICTOK MO TEMIIEPaType [IATHHOBBIY, 12
No 6 « Tenrieparypa maieHms BOMCTB BEIIECTB OT MCCKHX PCHICTOK TI0 TCMIICPATYPE [IIATHHOBEIH, JaTIHK
BCLLIECTE C PASHBIMH THITAMH T XUMAICCKOH CBSI3H TUTABJICHUS ;%MI;_IIGI’E)I%TYPLI TCPMO-
[KPHCTAITHUCCKUX PEIIETOK) p
TeMaTru4yecKoe IMJIAHMPOBAHIE YI€0OHOT0 MaTepHasia B 9 kiiacce
INe /1 Tema Conepsranvie IMeseras ycranopka ypoka |[Kog-o [[lnanmpyembie pe3yjbLTaThI U crionn30Banme
MACOB 000pPYyI0BaAHUS
1 Eee&%%ﬂ 3?5?32“3;“’ /[eMOHCTpAOHHEI  OTIBIT [ loxasats, 410 pacTBOpEHHUE 1 3HATE, UTO PACTBOPE- JlaTunk Temrepa-
AMCCOLMALHMH INo | «Temnosoit 3¢ ekt Eggg%ﬁé%%ﬂ)%ﬂgeggﬂ%%a HHC — (PUBHKO-XUMHYCCKHUI TYPBI ITATHHOBBIA
[PACTBOPCHMSI  BEIICCTE B MPOIICCC
BOIC»
2 [Teopust 3nEKTPOIUTH- [Mpaxrrueckas pabora Ne 1 BBcacHne MOHITHI «3MEKTPO- 1 'YMETB 3KCIICPUMEHTANBHO onpe-  [J{aTark SreKTpo-
MECKOM UCCOLMALIAN | Y ore oo ook ThOMH- PHATY H HEIICKTPOIUT IMETATE SICKTPOIHTEL H HEIICKTPO- [MPOBOTHOCTH
D) P Y TUTHI
3 [Teopus snekTpomumy- TTaGopaTopHsiit omsrr Ne 1 CopMupoBath mpeacTaBIc- 1 3HATh, KAKOC BIMAHHE OKa-  JlaT4uK SIEKTPO-
MCCKOM TUCCOLUAITIN HIC O BIIFSTHHH PaCTBOPUTCIIS BBIBACT BOJA HA [WCCOLMA-  [MPOBOTHOCTH
«Bnusgrne pacTBOpHTENS HA
Ha TUCCOLMALIUIO SJICKTPO- LU0 BCIICCTBA
ITHCCOLTHALIHIO iy
4 [Teopust anexTpo- UTa6opatopHbIit ombit Ne 2 (DKCIIEPUMEHTANBHO BBECTH I10- 1 YMETB ONPECIATE CHIIBHEIC U C1a- J]aTdHK SIeKTpo-
ITUTHYICCKOM AWCCO- HSTHE «CAOBIN 3ICKTPOIUT OBIC IMCKTPOIUTHI C TOMOIIBI  [IPOBOIHOCTH

Lpiaryy . CHTbHBIC 1
C1a0BIC SMECKTPOIUTEL

«CunbHble U cIabbIe HMEKTPOIH-
[ThD»

1aTYHKa HICKTPONPO- BOJHOCTH




[lpodoskeHue

INe /1 Tema Conepsranvie IMeseras ycranopka ypoka |[Koi-Bo [[Lnanmpyembie pe3yjbLTaThI U crionn30Banme
MACOB 000pYyI0BaAHUS
5  [Teopus snekTpomuTy- TTaGopaTopHsiit omerr Ne 3 CdopmupoBath mpeacTaBACHUS 1 3HATEH 3aBUCHMOCTB 3IEKTPO MPo-  JlaTiuk 37eKTpo-
MECKOH UCCOLUAITHI _ |0 3aBHCHMOCTHU 3ICKTPOIIPO- BOJHOCTH PacTBOPOB OT KOHIICH- [IPOBOJIHOCTH
gg;ﬁggfyggg%%%%fggﬂﬁim BOTHOCTH Pac- TBOPOB OT KOH- TPaIH HOHOB
CHTPALIMH HOHOB
BICKTPOIHUTOB OT KOHIICHTPA-
[T HOHOBY
6  [Teopust 3nMEKTPOIUTH- IMpakrmacckas paGora Ne 2 BakpenuTh MPEACTABICHUS O 1 'Y METh 3KCIIEpPUMEHTAITBHO Ompe- [JlaTiuk 31eKTpo-
MECKOH UCCOLUAITHHI BaBUCHMOCTH 3JICKTPO- IeNITh KOHLCHTPALMIO COJTH B [MPOBOAHOCTH
é&?ﬁ@%ﬁ%ﬁ“ﬁgéfoﬁgf&?gomcml MPOBOIHOCTH PACTBOPOB OT [PACTBOPC C IOMOIIBIO TATIHKA
pacTeopay KOHLICHTPALUU UOHOB BIICKTPOIPOBOJHOCTH
7 |Teopust 3meKTpO- ITa6opatopubli ombit Ne 4 Mccaenosars 0cOOEHHOCTH 1 [lpuvensTes 3HaHMA O peak-  JlaTimk amexTpo-
ITHTHIECKOH JUCCO- o [MPOTCKAHHS PCAKLHU HCH- UM HEUTPaTM3allud B HHBIX  [IPOBOAHOCTH, J0-
[TMaLIH . égsglghéoggngg%ngng%gg%@a TpaTH3aIIN VCIOBHSAX 3aTOp 00BEMA K-
Peakipm HOHHOTO p p KOCTH, OI0- pETKA
oOMEeHa
8  [Teopus smekTpo- ITaGopatopubiit ombiT Ne 5 SgcnepHMeHTaano TOKa3aTh 1 3HATB, 4TO BCE PACTBOPHMEIC B |JlaT4WK 3IEKTPO-
ITUTHYICCKOM AUCCO- » 0Opa30BaHKE HOHOB MPHU PEaK- BOJAC COJH SIBISIFOTCS CHJIBHBIMH  [POBOJHOCTH
[TAALTHHN «OBpasoBatiHe coeH aMMOHMS [TMH AMMHAKA ¢ KHCIOTAMH BACKTPOIUTAMHU
9 [Xummueckue peak- UTabopaTopHELi ombT No 6 M3yucHAE OKUCTUTEIBHO- BOC- 1 MmeTe mpeacTaBNCHIE O TC- TaTurk Temrepa-

1.
KHCJITUTCIIBHO-
[BOCTAHOBHUTCIIb-

?81]%%))63KHI/II/I

«M3yuenue peakupm B3au-
IMOACHUCTBUA Cynb(i)I/ITa Ha-
TpHA C TIEPOKCHAOM BOJO-
pona»

CTAHOBUTEIBHEIX IPOLIECCOB,
ITPOTEKAFOIINX C BBICICHHEM
DHEPTUH

10BOM S((PEKTE OKUCTH-
TeﬂbHQ-BOCCTaHOBHTeHBHbIX pe-
AKITHH

TYPBI ILIATHHOBBII




[lpodoskeHue

INe i/l Tema Conepsranvie IMeneras ycranopka ypoka |[Kog-Bo [[Lnanmpyembie pe3yjbnLTaThI M cnoan3oBaHue
HMACOB 00opyI0BaHUA
10 [Xummnueckue peak- JTaGopaTopHbIi OmbIT No 7 JlokasaTh, 4TO B MPOLIECCE 1 IMeTh mpeacTaBneHus O pas- arank pH
[THH . OTCKAHMS BO3MOKHO THYHBIX TTPOAYKTAX OKHUCTH-
(«M3venenne pH B xoze 0OPa30BaHUE KHCIOTH HITH TEITBHO-BOCCTAHOBUTETBHBIX PE-
OKHCITUTETLHO- I nouu AL
BOCCTAHOBUTEIBHBIX PEAK-
LIHED>
11 XHMngézgne peak- UTabopaTopHELi ombT No 8 KommecTBeHHO OXapakTepr3o- 1 3HATB, YTO METALIEl SBIIOTCH JlaTdMK HampsDKe-
[TVH . BaTh BOCCTAHOBUTEIBHYIO CIIO- BOCCTAHOBHUTCISIMH  C  PajHOH [HusA
«CpaBHHATETBHAS XapaKTe- PH- =
L COOHOCTB MCTAI- JIOB BOCCTAHOBUTCIBHOH  CIIOCOOHO-
CTHKA BOCCTAHOBHTC/Tb- HOM CTEEO
CIIOCOOHOCTH METAJT- JIOBY
12 Xummueckue  peak- |[IeMOHCTDAIMOHHBIE  ONBITHI  [MI3y4nTh  3aBHCHMOCTH  CKO- 2 3HATE 3aBHCHMOCTB CKOpOCTH peak- [ [puGop s wi-
i . Cxopocts xu- (Ne 2 «M3yuenwe BamsgHHS |pOCTH peakuuM OT pPa3IHy- LK OT Pa3IUYHBIX (PAKTOPOB —  |TIOCTPALIHH 3aBUHMO-
MHUYCCKOM PEaKLMH  [pa3iMdHBEIX (PAKTOPOB HA CKO- |HBIX (DaKTOPOB TEMIIEPATYPBI, KOHIIEHTPALUH PEa- [CTH CKOPOCTH XUMH-
[POCTH PEAKLIHI TUPYIOIIKX BEIICCTB, KATANTH3ATOPA, [1ECKOU PEaKLH OT
[PHPO/IBI BEIIECTB, TUTOIIAAN CO- [VCIOBHH
[MPUKOCHOBCHHUS BEIIICCTB
13 [Hemeramner. ['ano- e MOHCTPALMOHHBI! OIIBIT 3KcnepH&\)46HTaanoe u3y- 1 3HATD (U3HUECKHe W XUMUYECCKHE |[AmmapaT A
[CHEI y ueHHE (HBHYECKHX W XH- CBOIICTBA TAJIOTCHOB . [IPOBEICHHS XH-
yﬁ&ggzgging]%%sggg%x aH» MHYIECKUX CBOWCTB XJI0pa |YMETB 3anuchIBaTh YPABHCHHS — [MUYCCKHX n}go-
p [peaKLu raioreHoB ¢ MeTaiamy, [ueccos (AITXP)
HEMETA/UTAMU, UX PA3THIHY O
OKHCIUTCIBHYIO CIIOCOOHOCTh
14 [["anorensr [paxrmaeckas paGora Ne 3 OnpeaenuTs ConepKaHue XJ1o0- 2 YMETh MPUMEHSIT HOHOCEIEKTUB- |[laTYHK XJIOpH/I-
PUI-MOHOB B HCCICAYSMBIX HBIC TATUUKN OHOB

«Onpenenenne coaepaHus
XJIOPUA-UOHOB B IIUTHCBOU
BOJCY

pacTBOpax




[lpodoskeHue

[ThI»

CTBC a30THOM KHCJIOTHI

N m/mn Tema Copep:ranue IMeseBas ycranopka ypoka [Koa-Bo |[[limanupyevbie pe3yjibTarhbl M cnonb3oBanne
MACOB 000pYyI0BaAHUS
15 (Ceposomopon, J[eMOHCTPALIMOHHEL OTIBIT: M3yaurs nabopaTopHbie 1 3Hath 1aGopaTopHeie CIocobbl  |Ammapar s mpo-
Cy b U B (T TOMyCHHE CEPOBOIOPOLA H CTIOCOOBI IOy YSHISI CEPO- [OTyYECHISI CEPOBOJOPOAA, €T0 | [BEACHUS XHMHUYC-
= JIC}HII/IG ero (I:)B oﬁCTg» BOJQPOJA, €T0 CBOVMCTBA U (DU3MYCCKUE W XUMHUYCCKHIE CBOI-  [CKUX PEAKLIUI
Y ‘ R CBOMCTBA CYIb(UAOB CTBA. YMETb IPOBOAMTH Kade- (AIIXP), mpuGop nns
JlaGopaTOpHbIA OMBIT: CTBCHHBIC PCAKITUN HA CCPOBO- [ITOJIyUICHHS Ia30B
«CHHTE3 cepoBOIOPOIA. IMTOPOA 1 COMM CEPOBOAOPOAHON [Mnu anmapat Kunma
KauecTBeHHBIC PEaKIInK Ha KIC- JIOTBI, COCTAB/ISTh COOTBET-
CCPOBOJOPOA U CYITb(pH- ABD» CTBYIOILME VPABHCHHS XHMH-
MECKUX PCAKLIUI
16 HeMeTaCJmLI. Oxcuast JleMOHCTPALMOHHBI! OTIBIT M3yunTh CBOHCTBA CCPHACTOTO 1 3HATH (U3MUECKHE W XUMHUYC- CKHE [AnmapaT At
cepnl . Ceprucras X 9 _ [ra3a CBOICTBA CCPHUCTOTO rasa. [IPOBEICHIS XH-
KHCa0Ta %ﬁ;&gg&fgﬁg%ﬁ%%cfgc_ Y METb 3aIHCHIBATD YDABHCHUS  [MUYCCKUX PEAK-
ITOTBDY P peakiui rasa ¢ BoAOH, co 1meo- uuil (AITXP)
MaMU
17 Hemerammsr. Ammuax — [JTaGopatopasrii omsrr Ne 9 [DKCIIEPUMEHTATBHO I0KA3aTh 1 3HATE, 4TO p%cnéop AMMHAKA B JTaTukK SMeKTpo-
o IPUHA/ICKHQCTh PACTBOPA aM- BOJC — CJIAOBIN 3JEKTPO- IUT.  [MPOBOAHOCTH
<OcHOBHbIC CBOHCTBA AMMHAK) yfyrares  CrabBIM SACKTPOITH- 'Y METH OTIPE IEITATH 3TO CBOHCTBO
ram C IOMOIIBO JAaTUHKA 3ICKTPO-
[POBOAHOCTH
18 |Oxcup asora (IV) €MOHCTPALMOHHBIE OTBITHL:  [3yYATh MPOMBIILTEHHBIE H JTa- 1 Buarte npombiignsbie u na- 6o-  [Tepmopesuctop-
I lomyueHne okcraa azota  [OOPaTOpHBIE CIOCOOBI MOITY- [PATOPHEBIC CIIOCOOBI MOTY- YUSHUS  [HBIM JATIHK TEM-
(IV) ¥ u3yucHue ero FMEeHHS OKCHAA 330- okcuaa azota (IV), ero usmue-  [meparypel, AaTIHK
CBOHCTBY, « OKHCIICHUE OK- ra (IV), ero ceolicTBa, mpumeHe- CKHC 1 XUMHYICCKUC CBOMcTBA.  [pH, matumk smek-
cuna azora (1) mo oxcuga HHC B TIPOM3BOACTBE 230THOU |YMETB COCTaBIIATh COOTBETCTBYIO- [TPOIIPOBOTHOCTH,
azota (IV)»; «B3aumo agit- KHCJIOTHI [IV€ YPAaBHEHMSI XUMUYECKHX Pe- [AIapar ALt Ipo-
cTBue oxcuna azorta (IV) ¢ QKLU . BEICHIS XHMUYC-
BOJOU U KHCIOPQIOM, TI0- Y METB OOBSICHITE IPUMCHCHHUE cxlﬁxpgeaxunn
[Ty"ICHUE A30THOU KHUCITO- okcuaa azota (1V) spo- ussoa-  |(AIIXP), maruur-

HasI MCIIIAJIKA




[lpodoskeHue

INe /1 Tema Conepsranvie IMeseBas ycranopka ypoka [Koa-Bo |[[lianupyembie pe3yjibTaThl M crionn30Banme
MACOB 000pPYI0BaAHUS
19 JAsotnas xucrorameé [Tpaxrmaecxas paGora Ne 4 DKCTIEPMMEHTANBHO OTIpE- 2 |YMeTh HCTIONB30BATh HOHOCETEK-  |[laTIMK HUTpAT-
COH (ONpEIETCHAE HATPAT- HOHOB B é[egTH_gé %%;éeg)maaggg HaIg(- EI:IE[HPII’E)CH ;([)%Tqmm JUTS OTIPEACIIC- [IOHOB
MATATCIEHOM PACTBOPES) b b p
20 MunepanbHBIE ITaGopatoprsii omsit Ne 10 (DKCIIEPUMEHTAJIBHO PA3THIATh 1 'Y METh SKCTIEPUMEHTAIIBHO JTaTukK SMeKTpO-
v I0OpeHUs [ Onpe e erme avvmaumoil Moq6eBHHy W MHHCPAJTbHBIC OTIPEICIATE MOYCBHHY MPOBOTHOCTH
CCTUTPEL ¥ MOTCBHHED [y AOOPCHI
21 le/[eTannH . Kanbumit.  |TaGoparoprsiit omsir Ne 11 SgcnepHMeHTaano YCTaHOBUTH 1 BHarb cBOMCTBA COCMHCHNH KalTb- [JlaTauK aeKTpO-
OCAMHCHNS KATBIMS | Boayvoneiioreye  wapecTko- [COPA3OBAHHE CPEIHCH U KHC- ITHS M €TO 3HAYCHUC B TIPUPOJIC U [MPOBOTHOCTH,
B0 BOJbI C VITICKHCIbIM ra- IOH COMH PKHM3HH YCTTOBCKA MArHMTHAS ME-
oD y [aj1Ka, mproop
TS TTOTTY ICHUS
ra30B WITH aIma-
pat Kunma
22 Meranner. Keneso Mccnenosars mporecc meTpo- 1 BHaTh, 9TO TpoLECcC KOpposuu  YlaTIMK JaBICHUS

UlaBopatopHeii ombiT Ne 12

«OxucneHue ;xeaesa Bo
BIIAKHOM BO3IYXE»

XHMIYECKOM KOPPO3UH KEJIC3a
B BO3AYXE

METAIOB IPOTEKACT B MPHCYT-
CTBUM BOJBI M KHCIO- POJA .
SHate akTOpBL, YCKOpSIOLIVE
MPOLIECC KOPPO3UU
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