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IIEPBOHAYAJIBHBIE
XHUMHUYECKHUE ITOHATHUA

1

m v Yro uayuaer xumusn?

BemecrBa u ux darperaTHbie COCTOAHUA

v Kaxkumu cBoiicTBAMH XapaKTepH3yIOTCHA BemjecTsa?
v Kakxwue OGnIBalOT arperaTHbleé COCTOAHHA BeNleCTBa M KakK IpoMc-
XOAAT NePexojbl MEeXKAY HUMH?

Becs MHD, dXHBad U HeXHUBadA Npupoaa, pacTeHNA U KaMHH,
KOMOBIOTEPHEI H IOMa, BO3AVX, Aa H CaM YeJIOBeK — BCE 3TO
COCTOHT H3 BelleCTB. Hazsauusa HEeKOTOPEIX M3 HUX BaM XO-
poIo 3HaAKOMEI. TaK, reBO3, MOJIOTKH, TOOOPEI AeJIalOT U3
Xejie3a, Ipo3pavHbie NAaKeThl /1A XPpaHeHH A NHIEeBbIX IIPO-
AVKTOB — H3 IIOJHITHJIeHa, CBeYH — H3 BOCKAa, napa(lmﬂa
WV CTEANWUHA. OVTRITKY — w2 cTerma. Mankra. R KOTONVID

Vcnosxbie 0603HaYEeHUA

©Q
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DH

H BE

JAHAPTE TH BRIT

BOIIpDOC I TEKCTY

BAM(HOE YTBEDE IeHHE

npoOIEMHLIH BOIIPOC

SAAAHNA HA co00pasSHTEARHOCTE AN TPpedyIHe 3HAHNA MATEpHATA,
BREIXOOAMETD 84 PAMKE yueDHMKA

SHIAAHNA, HANIPDABINIEHHLIE H& d]ﬂ]JMI’I]]DEH.HHE JHYHOCTHRIX KAYWECTB

SaJaHHNHA, HANPABIEHHBIE HA JOCTHHCHHIE METANIPEIMETHRIX PEIVILTA"
TOB

B naparpadie HCOIoIeE30BEAH TEKCT OPHIoeHRA 1
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a) 0) 8)
Puc. 30. Toperue BelecTs B KHCJI0POAE: @ — IOPOIIKA JKejieaa;
6 — cepni; 8 — docdopa

Apuanus
¥ KOCMOHABTHEKA

Bapsigasie paboTht Meraanypras

JlabopaTopHbIA OMLIT 2

H3yyenue cnocobos pasgeneHua cMecen

IIpuroToesTe cMech elle3a H CePhl WIH YIUIA M PeYHOrO
necka, TIIATeALHO CMENIAB BhIJAHHLIE BAM BeIlecTBa CTe-
KIAHHOHN nanovkoil Ha auere Oymarn. Onummure neer cme-
cH. AKKYDATHO BEICHIIIETE CMeCh B IPODHPKY ¢ BOLOH H me-
pemermnaiitTe. Kakoe BelecTBO TOHET, a4 KAKOE BCIJILIBAET?
Uepes HECKONMBKO MHUHYT CJAHTE FHAKOCTE € ILTABAKIIHM
HA e HNOBEPXHOCTH BEIeCTBOM B YHCTVID npodupry. Or-
(unsrpyiiTe 00a BemmecTea u coaiTe ux yuntemno. Kaxme
croco0sl pasjeleHns cMecedl Bel ucrnoabioBanu? Ha xa-
KHX CBOWCTBAX BeIecTB OHH OCHOBAHEI?

. [MogsoaHoOe NAaBanne Meanumaa
BeimapueaHHe HCHOOJL3VIOT AMSA BRIAEJIEHAA TBEPABIX Be- paszo ap4e, 4eM Ha Bo3ayxe. B peaynbrare peaknuu o6pasy-
OIeCTB M3 PACTEOPOB. 3TY ONEPAIHIO IPOBOAAT, HATDEBAR ercsa yr.nexncnblﬁ ras COZ: Puc. 40. IIpumeneHne KHCIOPOAA
pacTteop B (haphopoBoit uamke (puc. 10). C+0.=CO
+0,= 2 5. MOKHO JIM MCIIOJBL3OBATE 10/ BOAOI AIleTHIEHO-KHUCIOPOAHYIO rOpes-
Bo usbexanue pasdphISTHBAHHA JXHIKOCTH PACTBOD MOCTOAHHO Yraexmcasit Ky; aaboparopryio cnuprosky? Ilouemy?
TMepeMelIUBAKT CTERIAHHON MATOYKOH. o 6. Byner nu sKMAKMI KMCIOPOJA, HOJIYUEHHBIH U3 KIAKONO BO3AYXA M Ha-
e e ek XOAAIHItCA IPH TeMIEePaType KHIEHNS, CONePKaTh NIPHMeCh AProHa
I1 o= o ITIIEKMC) . v =Q), ? RO
Korpa =ca moma mcnapurcd, 5a Ane Gap@oposod wam- 3ANAYA 1. P ; ; H,S0 o S e s e IO B
. T J JEO B J . . Y M 3 '
KH OCTAETCA WHCTOE BeIIeCTE0 B BHIE MEJIKHX KPHCTAI- R + DACCUHTANTE MOJIAPHYIO MACCY CEPHOM KHCIOTERL T1,0Uy AR ORO TARAY
U -
a0e. o0kl nOAyNTE KPYUHEE KU =P E 7. Tlo pucynxy 40 cocTaBbTe PacCKas 0 IPUMEHeHHH KHcaopoaa. B kax-
CTAJLIEL, BOAY BBIODADHEANT JIHIIbL Ta° CLIeHHE. JOM CJIyHae OTMEThTE, HA KAKMX CBOHCTBAX 3TOr0 rasa OCHOBAHO €ro
CTHYHO, 4 3aT€M PACTEBOD OCTABJIAIT Haxonum oTHOCHTENBEHY IO MOeKyIApEYO Macey H, 80 : HCTIONB30BAHME.
OTKPEITEIM E TEYEHHE LIHTEJIBHOIO 8*. Muakuit Kucaopoa umeer mwiorHoers 1,14 r/em®. Yro 6yaer npouc-
B B _ M _(H,80,)=2A (H)+ A(S)+ 44 (0)= ¥ i Z k
pemern. Boga menneHHO Hcemapdaer ritiaoy v * r XOAMTE, €CIH HeGOMBIIOE KOMMYECTBO JKUAKOTO KHCJIOPOAA BBUIMTH
Cd, ¥ DPACTBODEHHOE BEIECTEO BEIIE- =2:14+324+4-16 =098, B CTAKAH C BOAOH?

JIAeTCHA B EHJE KDYIOHBIX KPHCTAJLIOE. w
" MD..‘IHPHRH MAacCca YHCIeHHO PABHA OTHOCHTEIBHOH MOJIe-
Taxoit ciocob HazsIBAIOT KPpHCTAJIIH-

sammei. kynapHoi: M(H,80,) = 98 r/Mons.

Coueranne (hHIBTPOBAHHA C BEIIA- m OteeT. JW{H-st.'J = 08 I‘,n'rMO.TI]:. 1. CopaseaiMBBI JIN YTBEPIKACHUA: 4) KHCJIOPOJ — ropiounii ras; 6) kuc-
PHEAHHEM HJIH KPHCTALIH3AIHEH mo- JIOPOJ NMOAZEPIKUBAET N'OPEHHE; B) JKHAKHI KHCI0PO/ B3PLIBOONACEH;
3BONAET PA3JeNIHThs CMeCh OBYX Be- T) XMHAKHIT KHCJIOPOA MMeeT 3anax?

IECTE, OJJHO U3 KOTOPEIX PACTEODHMO 2. YTo npom3oiAET ¢ BOAAHBIM NAPOM IIPH €ro NONajaHMH B KHAKHIT

Pue. 10. BeinapusaHnue pacTEOpa B BOJE, a4 Apyroe — HeT.
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A

o

MepeuncanTe BasKHEAIIHe KIACCHI HEOPraHMYECKHX COeIMHEHHH.
HaiiTe onpegeleHHe KAMXI0T0 KIACCH.

Kaxne oKCHAB HASLIBAIOT OCHOBHLIMM; KucaorHbiMu? C KakuMu Be-
LIECTEAMH OHH PEATHPVIOTT

Kaxme cBOHCTEA ABNAITCA OOLIHMH: &) 408 BCEX OCHOBAHNIG 0) gan
LIEMOUeH; E) 415 HEPACTEOPHMEIX OCHOBAHMIN 7

HenssecTHRIH 0OKCH PACTBOPAETCH B Boge ¢ 00pasoBaHHEM pacTBOpAa,
OKPANIHBAKIEr0 JAKMYC B KpacHEI neer. Hakoil BeiBOZ MOMHO cae-
JIATH O XAPAKTepe CBOHCTE sToro okcuaa? Byaer nu oH pearHpoBaTh
¢ COTAHOR KHCA0TOH, FTIIPOKCHAOM HATPHA, XIOPHA0M HATPHA, OKCH-
nom kanenua? Orser obocHYHTE.

PaccMoTpuTe re HETHYECKYH) CBASL MEMK/Y KIACCAMH HEOPraHHYeCKIX
BEeIECTE HA IPHMEPEe MarHudA U yrnepoja. Hannmnare ypasHeHHA pe-
AR,

Hannmure ypasHeHHA pPeaknui, XapaKTEPHIYOIIHE CIeIyHIIHe
OpeBpalIeHns:

a) Mg — Mg0 — MgCl, — MgCO0,; — Mg(NO,),

6) 8 — 80, —* Na,50, — BaS0, — S0,

8) Na — NaOH — Na,850, — NaCl — NaNO,

r) Cus0, — Cu — Cu0 — CuS0, — Cu(OH), — Cu0 — Cu

1) CuS0, — FeS80, —* Fe(OH), — FeS50, — FeCO, —* CO,

e) P — P,0, — NayP0O, — Cay(P0O,), — H PO, — AIPO,

#) Ca — Ca(OH), — Ca(NOy), — CaS0; — S0, — Na,50,

3) Al — AICL; — AI(NO,), — AIOH), — Al,0, — AlL,(50,),

1) Ba(NOg), — HNOy; — Mg(NO4), — Mg(OH), —* MgCl,
CHOIBKO pearknuil HeobxoAHMO OIpOBecTH, YTO0B H3 MEeIH MOJIYYHTE
cyabsthar megn(Il)? Hannmute ypaEHEHHA 3THX PEAK W,

MoayunTte KapfoHAT KANBIHA YeTHIPLMA PASMIHYHEIME crocofaMu.

Pacnono:xuTe npegiosKeHHBIE BEIIECTEA B NOPAAKE, XapaKTepPHIYI0-
LIEM IeHETHUECKYI CEASE KJIACCOB BEIIECTE, COCTABLTE VPABHEHHSA pe-
AR

a) oxcug dociopal V), docar kamua, docthop, docdopran kucnora;
0) rugpoxcuyg Gapua, okceng Dapus, kapbosar Gapus, Gapuii;

B) oxcng megu(II), rmgpokeng mean(1l), mens, cyastar megu(II).

Kax monyusTs XITOPH] KAMLIIHA M3 HUTPATA KANLIHA, HCIOILS

ra a0~

MOVIHHTENALHO KAPOOHAT KATHA B COMAHY Kneaory? Hanumure ypas-
HEHHA PEAKITHIT,

EIE

1.

5*,

0
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IMo3HAKOMBTECH C PA3TIHYHBIMHE BHaaMu IlepHogHdgecKodl CHCTEMEI
XHMHYECHKHX AeMEHTOB, NpeJcTABNeHHEIME B HaTeprere. Hafigure
B HMX FPYINEL ¥ DEPHOJEL.

IlogroroesTe coobIIeHHE 0 HUAZHE 1 geaTensHocTH 0. M. Mengeneesa.

BrisicHHTE, KAKHE VUPEXIEHHA, OPraHU3any, yuedHsle 3aBeieHHA,
VIHIEL, MI0MAAH, CTAHIMH METPOMNOIHTEHA B BAIIIEM MOpPOLe HIH pai-
oue HocaT umaA . H. Mengeneesa.

JeMeHT BEOJOPO] B HEKOTOPBIX BAPMAHTAX MEPHOIHYECKOH Tabmums
ODOMEINAKT B NEPEYID PYINY, 4 B HEKOTOPEIX — B CeibMy0. BracHu-
Te, KAKHE CBOHCTEA JIEMEHTA BOOPOSA H NPOCTOrNO BEMeCcTEA BOAOPO-
Aa cOMMMKAIT ero ¢ MeI0YHEIMH METALTAMH, 4 KAKHE — ¢ FAJ0oreHa-
MH. OTBET OpencTABLTE B BHIE TAOMHMIIEL.

114-i1 anemenT OB HASBAH (QIEPOBHEM B YECTE POCCHHCKOIO (DHIHKA
T'. H. thaépoea, ocuoearens OO beHHEHHOrO HHCTHTYTA AAePHBIX HC-

IIPOEKTHOHX JNEATEJILHOCTH

[lpurnamaem pac NPUHATE CAMOE AKTHBHOE YYACTHE B
IIKOJBHOH NPOEKTHOH AeATelsHOCTH. Bel Oyaere onupartbes
KAK HA Y)Ke DOJYVYeHHLIE BAMM 3HAHMA M YMEHHA, TAK U Ha
HOBEIE, KOTOPEIe ellé npeacTouT npuobpectu. 1lens npoexT-
HOH [eATEeIBHOCTH -— pPEHIeHHE ONpefelféHHBIX Ipodiaem
MU KOHKPETHBIX 387149, BOSHHKAIIIHX B PE3Y/ILTATE DA3BH-
THA HAYKH U ob0mecTea. Pemnte npobieMy — sHAUWT IpH-
MEHHTH HEODXOAMMEBIE 3HAHUA M YMEHHS H3 PA3JIHYHEIX 00-
JacTell JMHUSHH, IOJTYVIHE PeANBHEIH H OIIYTHMEI DEe3yIIbTaT.
BonsmmHCTEO OpoOIEMHEIX CHTYAIMH, ¢ KOTODEIMH MBI
CTAJKHBAEMCHA B JKHM3HH, HE OTHOCATCA K OTAEIbHEIM obma-
CTAM HAYKH, ODEIMHO OHH HOCAT KOMILIEKCHBIH, MeMKIIpes-
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B panHOM pasjejsie pacCKa3aHO O IpaBHjIax p&ﬁOTLI B XUMH-
YeCKOH .ﬂaﬁopa'ropnn, a TaxkXe IIpHUBeJeHbl NIPaKTHYEeCKHe
pa60’rm ¥ 3aHMMAaTeJIbHbIe ONIBITEI.

IIpasuna paboTst B XuMuyeckon naboparopuu

Bam kabuHeT XMMHH npeacTaBiageT coboii HeGoabIIyIO 1a60-
paropuio. Bemecrsa, ucnonbsayemsie B 1ab0paTopun, HA3LI-
BalOT peaKmueamu, a mocyay, B KOTOPOH OHM XPaHATCH, —
Ganxamu n crasnkamu. Kaxpaas 6MKOCTE C peaKTHBOM
[OJXKHA OBITH cCHAOYKeHa 3THKETKOH, Ha KOTOPOHl HamucaHa
dopmysa BemecTBa uin ero Hagesauue (puc. 103).

IIpo6KH OT CKIAHOK KJAAYT IIHMPOKOIl YaCTHI0 BHU3, YTO-
6Bl He MAYKATh CTOJ TOH YacThi0 MPOOKHM, KOTOpas HAXOZH-
J1ach BHYTPH CKJIAHKH C BeIIECTBOM.

ITomHHTE, YTO XUMHYECKAs IOCYAA BCerga AOJIKHA OBITH
uncTo. [ MBITBA IOCYABI HMCHONBL3YIOT CIEeNHAJbHLIE
E€pHIMKH, A B KAYECTBE MOIOIINX CPEJCTB — PACTBOP XO03AH-
CTBEHHOI'O MBLIA, COAY, CTHPAJBHBIE IOPOIIKH, IIABEJIEBYIO
kuciaory. Ilpu MbeITBe mOCyABI
PEeKOMeHJyeTca HaJeBaTh pe-
3uHOBEIe mepuaTku. Eciam mo-
cyaa cpasdy He OTMBIBaeTcd, eé
3aJIMBAIOT MOKOIIHM PACTBOPOM

Fe HCI
10% M OCTABJIAIT HA HOUb.
Pabora B moboit maboparto-
. PUH CBA3aHA C IIOBBLIIIEHHOH
omacHocThbIO. Bo wusbeixanue

HeCYACTHBIX cJIy4aeB HeobOxo-
AUMO cOOIIOAATE MpaBuia 6ea-

. BaHKa ¥ CKJIAHKA C peaKTHBaAMH OIIACHOCTH.
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B. B. EpemwuH, Apo3po., B. B. Jlyunu |
| B napHOM pasfgele PACCKa3aHO O IPABMIaX paboTel B XHMHUeckoil mabopaTopun,
| a TAaK)Ke IPHBeJEeHEl TPaKTHYeCKHe PAGOTEI H 3aHMMATEILHEIE OIBITEL.
I\ Bam xkabuHeT XMMHH OpeAcTaBageT coboil HeGonemyio maboparopuio. BemecTsa,
= HCHOAL3YEMEIE B Iab0opaTOpHH, HA3BIBAIOT peaKmueéaMi, a MOCyAy, B KOTOPOH OHH
o ey XpaHAaATCHA, — OaHKAMU U CKASHKAMU. KB}KI{BH BMKOCTE C PeaxkTHBOM JOJIXKHA OBITH
o . " . cHabxeHa STHKETKOI‘;I, Ha HGTDpOﬁ HamucaHa q)OpMyJIﬂ BEIeCTBa UJIH eTr0 HasBaHHe
YINYBNEHHLIM YPOBEHL Puc. 116. Kpucrann u Mojes b MOHHONH KPHCTAUIMYECKOH PEeIIETKH XJI0puAa HaTpus (puc. 122)

IIpobk® OT CKIAHOK KJIAAYT IINPOKOH YaCTHI0 BHHS, YTOOBL HE DAYKATH CTOJ TOH
9acThI0 NPOoGKH, KOTOpAsA HAXOAHUIACH BHYTPH CKISHKH

YyeBHUK MokHO JH COCTABHTE YPABHeHHEe OKHCJIHTeJBHO-BOCCTAHOBHUTEJNBHOH peakIHH, - € BEIIECTBOM.

He MCIIOB3Y A 31eKTPOHHEI fanamce? ) ) INomaHTE, 9TO XMMHYECKas MOCYJa BCerga JOJIFKHA
f { \ OBITE uncTOH. J[JiA MBITBA MOCY/Bl HCIOJB3YIOT CIEI[H-
Hcl allbHBIE EPITHKH, & B KA4YeCTBE MOIOI[HMX CPEJCTB —
Noa peaakunen Bompockt 1 3 Fe 10% PacTBOP X03AHCTBEHHOTO MBIJIA, COAY, CTHPAIBHEIE IO~
AOKTOPa XMMWUYECKMX HaYK, an H -
akanemmka PAH C. H. Kanmbikosa ] = POILIKH, IHaBeneByH KHcaoTy. IIpH MEIThE mOCYAEI pe
1. Yo Ha3BIBAIOT OKHUCJINTEIBHO-BOCCTAHOBUTENbHOM peaknmnei? [Ipuseaure npuMeps. ,@ L . | 4 7 KOMEHZYETCA HANEBATL DEIHIOBLIE MEPHATKIL s
2. Hanumwure ypasHeHHE PODeHHA KAlbLuA B Kucaopoje. Kakoe semecTso Tepser, a ka- S - g ( ,//f' TI0CYZa €pasy HE OTMBIBAETCIH, €€ 3ATHBAIOT MOMIHIM

Koe HPHHHM&ET BJIeKTpUth? HRUOBHTE OKHMCJIHTE/Ib H BOCCTAHOBHTEb. s PacTEOPOM 1 DCTHBI[KIOT Ha HOtb.
3. Hanummre ypaBHeHHS peakIUil BOCCTAHOBIEHHS BOAOpOAoM okcenja ceurna(ll), ox- uPaGGTa B M060# 1a60pPaTOPHH CBASAHA C MOBEIIIEH"
cuna meau(l), oxenza asora(IV) go npoereix pemecrs. Paceraprre B mix Koodiumu- Bauka u cKIsAHKA HOH OomacHOCThI. Bo msberkaHHe HECYACTHEIX CIYIaeB

C peaKTHBAMH HeoOXoauMo coOMIOIATE MPABNIA 0E30IMacCHOCTH.

EHTEIl, NOJIb3YACE MEeTOA0M 3IeKTPOHHOTro Gananca. HasoBnTe OKHCIHTEIHN U BOCCTA-
HOBUTEIH.

4, CocraBbTe ypABHEHHUA IONYDEAKIMI OKHCICHHA M BOCCTAHOBICHHN, HAZOBUTE ATOM-
OKHCJIHTENb H ATOM-BOCCTAHOBHTE b, HEHU.}Ib3yH MeTO/[ 3JIEKTPOHHOIO ﬁanaﬂca. Haii-

e NPT b oM A O DA 0 MPOEKTHOM JEATENBLHOCTH

a) Na+ Cl, — NaCl; 6) NO + 0, —> NO,;
P+0, — P,0,; H,0, + HI —> I, + H,0;
HgO —> Hg + 0y H,S+0, —» S0, + H,0.
KOPOTKO O TJIABHOM ssescesccssscscsasocsssasascessse IIpurnamaeM Bac NPHEATH CaMOE AKTHBHOE YYACTHE B INKOJILHOH IIPOEKTHOMH
feATenbHOCTH. Bel Oyfere onmupaTbca KaKk HAa yKe NOJNyYeHHBIE BAMH SHAHHA
M YMEHH#, TAK M HA HOBBIE, KOTOPHIE enié npeactouT npuobpecrn. Ileas npoekt-
HOH JIEATEJBHOCTH — DelleHHe ONpPeAeNEHHBIX NpofieM WK KOHKPETHBIX 3ajad,
OBvepurerne aTomos & CuAEIn LIy EENRPIEHERINSCED EER DRI SRl BOSHHKAKIIHX B PE3yJbTATe PasBHTHA HayKW ¥ o0umecrsa. PemuTts npobremy —
XumHUECKas cBA3b — 3TO B3aMMOJENCTBME aTOMOB, OCYLIeCTBNnAeMOe NyTém ob- 3HAYUT IPHMEHHTH HEOOXO[UMBIE 3HAHUA M YMEHHUSA U3 PA3JIMYHBIX 00/IacTel 5Ku3-
«M:;:::mewe” ST DA = ] ) GRS DRI ) (U (Rallelrled LA tid) 08 I e liy . HU, TOJYYMB PEATLHBIN W OMyTHMBIH PE3yJIbTAT. BONBMMHCTEO NPOGIEMHBIX CH-
058 Mpu 06pazoBaHMM XMMHHYECKOM CBA3M aTOMbl CTPEMATCA M3MEHMTE BHELLUHMMA TYATMIT, ¢ KOTOPHIMIE MBI CTATKHBAEMCS B JKHSHH, He OTHOCSATCS K OTAeILHEIM 06-
3HEPreTMYECKHi YPOBEHE A0 OKTEeTa (BOCLMM 3NEKTPOHOB), OTAABAsA W MPHHUMAS JACTAM HAYKH, O0OBIYHO OHM HOCHAT KOMILIEKCHBIH, MEKIPEJAMETHBIN XapaxTep.
3NeKTPOHBI (MOHHaR 1 MeTannuueckas ceasq) nubo obpasys obume anekTpoHHsIe IIpoexT MOKHO BBIODOJHATE HHAHBHAYVAIRHO, HO TOpasio HHTepecHee paboTars

napbl (KOBaneHTHas cBaA3b). B KOJJIEKTUBE.
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Nop pea. akagpemuka PAH C.H. KanmbikoBa

BEIIECTBO
U XUMHUYECKAA PEAKIIUA

ATtoMmbl, MOn €KybI, BelecTea

v Bce su BemecTBa COCTOAT U3 MOJEKYI?
v KaKle nad}opmaumo O cocTaBe BelleCTBa COAEPKUT XUMHUYeCKas
dopmysna?

B 1eHTpe BHUMaHUA XUMHUHM HAaXOAATCA 6€U,eCMea — OHHU COCTAB-
JIAIOT (u3uiecKue mesna, U3 KOTOPHIX IOCTPOEH BeCh MaTepUaIbHBINA
Mup. BemecTBa cocTOAT U3 AMOMOE XUMULECKUX ILeMEHMOG, CHMBO-
JIBI KOTOPBIX npuBenensl B Ilepuonnueckoit cucreme . YI. Menzaenee-
Ba. BoIBIIMHCTBO aTOMOB 00'beAUHAIOTCA APYT C APYIOM B 0ojiee Kpym-
HBI€ YACTUIBI — MOJEKYJIbI.

Mounekyna — MeJsbYaiillag YacTHIA BeIleCTBa, O0Jajaiolias ero
XUMUYECKUMHU cBoiicTBaMu. OHa COCTOUT M3 HECKOJIBKUX aTOMOB, CO-
eIMHEHHBIX KOBAJEHTHBIMU CBA3AMU. MoIeKy/IAPHOE CTPOCHIE HMEeIOT
BCe rasbl, OOJIBIIMHCTBO KUAKOCTEH (KpOMe JKUAKAX METAJJIOB U MOH-
HBIX KHJKOCTeil) 1 MHOTUe TBEP/bIE BEIeCTBa, B IIEPBYIO OYepelb Op-
raHuyecKue.

Bce BemecTBa COCTOAT U3 aTOMOB, HO He BCe — M3 MOJIeKyJ. B He-
KOTOPBIX BeI[eCTBAaX aTOMbI OObeJAMHEHBI JPYr C APYroM B GeCKOHed-
HBIE CJIOH, IIeNH, KapKackl. CBA3H MeKJy aTOMaMU B DTOM CJIydae MO-
ryT OBITH He TOJBKO KOBAJIEHTHBIMH, KaK B ajJMase WIM KBaple, HO

f;’: FPYIIIIA
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OCHOBHBLE CBOHCTEA yOLIBAIOT
KurcroTHbIE CBOMCTBA BO3PACTAIOT

OcHoBHBIH AmdoTrepHLIi Kncxorasrit
OKCHL OKCH OKCH]

Puc. 6. XﬂpBRTBpHCTHEﬂ BBICHTHX OKCHJ0B 3JIeEMEHTOB I'JIaBHBIX IOATIPVIII

OmuTpuit HBaHoBUY Menpenees
(1834—1907)

ZaMedaTeNbHEIN PYCCKWIl YUYEHEIN, TAJAHTIHBLIA NpeNoJaBaTelb, 00-
LeCTBEHHEIH JeATe/lb, MHOIO CAeNaBIIHil JJIA PA3BHTHA OTEYeCTBEHHOH
HaykH. Popuncsa B TobosibcKe B ceMbe YUHTENS M JUPEKTOPA MECTHOH
ruMHA3HH. B ceMbe OH GbLI ceMHagNATeIM pebGéHxoM. M3-3a cymect-
BOBABIIHX B TO BDEMA OTDAHHUEHUH (II€H30B) OH He CMOT IOCTYIIUTE B Mo-
CKOBCKHI YHHEepcuTeT, a obydaica B [leTepbyprckom megarorndaecKoM
HHCTHTYTE, 3aKOHYHB ero ¢ 30J0To# Meaansio. [locie aToro Ba roja on

CXEMA 1. OCHOBHbIE TUIBI KPUCTANNOB

KPUCTAJLJIEL

I |
HoHHBIE ATOMHBIE Merasindeckue MouseRyisipHbIe
NaCl, CsF Anmas, Si0, Na, Fe CO,, I, B,

a JKuarue MeTaIbl H3BECTHEI, A OBIBAIOT JIM JKHIKHMH HOHHBIE COeJHHeHHs?
Tassl cocToAT H3 MOJIEKYJ WJIH aTOMOB. M()l'y'l" JIM OHH COCTOATH M3 MOHOB?

CXEMA 6. BoccTaHOBNEHMe NEPMAHTaHaTa KanuA B PasAUYHbIX cpeaax

+be Boccranornenue
KHCJOTHAA
cpeja +3e
HeHTpaabHaA B
+e
ne/I0t Hast Crenens
OKMCTeHHA
Maprasiia
+2 +3 +4 +5 +6 +7
MnSO, MnO, K,MnO, KMnO,
BecuperHbiit Bypsiit Benéubiii  MaJaHHOBbIH
PACTBOP 0caoK pacreop PacTBop

M MeTanTHYeCKEMY, KaK B MeTasIax (puc. 1). HeMonexynspHOE CTPO- IpoBEXN 3a rpaHuneil B JaGopaTopuu u3BecTHOro XMMHKa Pobepra ByH- -
eHUe UMEIOT TAKKe BCe MOHHbIE COeUHEHMS. 3eHa. B 1861 r. onyGaukoBan yueGHUE «OpraEudeckas XUMHA», YIO-
croenHbldl I[lerepGyprckoii akagemmueil Hayxk [leMHIOBCKOI HpeMHH.
o B 1863 r. 6b11 usdpas npodeccopom cHauana B [lerep6yprckoM TexHO-
000 > @ > JIOTHYeCKOM HHCTHTYTe, & 3aTeM — B IleTepGyprcKOM YHHBEPCHTETE.
000000 (6 6 ° B 1869—1831 TT. YUEHEI napanielsHo paboran Hax paspaborkoit Ile- ~
H H,0 PHOZMYECKOil CHCTeMBI W HANWCaHHeM yueOHHKa IIO XUMHH A CTYHEHTOB. Ileperlil BapHAHT
IMepuonuueckoii cucreMsl noasuiaca B 1869 r., xorpa yuénomy 6bwno 35 ner. Kamra «OcHOBEL
ATOMBI MOJIEKYJIBL XMMHMH» Ha JOJTHE TOALI CTAJA CAMBIM HONYJIAPHEIM yae6HbrIM nocobuem. [lokTopckas quccepra-
mus yuéHoro «Paccy:kieHMe O COeIHHEHHHM CIIUPTA ¢ BOJAOH» ObLIa NOCBANEHA XWMHYECKOH
Cu TEOPHH paCTBOPOB. B Heil OH JI0Ka3aJ, YTO PACTBOPEHHE BEIECTB B BOJE COMPOBOKAACTCH XUMHU-
O O O O \ YeCKHM B3aHMOJIeiCTBHMEM DACTBODEHHOIO BEeNIeCTBA W PACTBODHUTENA. YUEHEBIH padoTan Takxe \
> 4 HaJ| co3jaHHeM Oe3BIMHOIO IIOPOXa, H3yYall HNpHpPoAHEle OorarcrBa Poccmiickoil mMmepmH. —

0000

ATOMBI BEIILECTBO

Kpyr unrepecoB yuéHore 011 HeoObrwaiHo mupok. OH pykoBoaui I'taBHo# nanaToii Mep H Be-
TEJIO COB, TOJIOXKAB HAYAJNO OTEYECTBEHHOI MeTpOJIOIMH, NMyTeNIeCTBOBAJ HA BOSAYLUIHOM IIApe, H3Y-

4aj COJTHeUHble 3aTMeHHA.
Puc. 1. BemecTBa MOJIEKYJIAPHOTO ¥ HEMOJIEKYJIAPHOTO CTPOCHUA

Puc. 40. Tanorens!: xjop, 6poM, Hox,
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Ornasnexnue

ITMABA 1. BELECTBO M XMMMYECKAA PEAKIMA

TJIABA 2.
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KOHUENMUUA PASBUTUA XUMUWYECKOIO OBPA3OBAHUA

B POCCUACKOWU ®EOEPALINU

45.7.3. Mo yyebHOMY npeameTy “"Xumua" (Ha 6a3oBOM ypoBHe):

3) BnageHMe CUCTEMON XUMUYECKUX 3HAHUA U YMEHUEe MPUMEHSITb CUCTEMY XUMMUYECKMX 3HaAHWUW, KoTopas
BKIHOYAET:

BaXXHENLWMe XMMUYeCcKne MOHATUA: XUMUYECKUN 3fIEMEHT, aToM, MOSeKyna, BeLleCcTBO, MPOCTOE U CIIOXHOe
BeLlecTBO, 0OgHOpoAHas U HeoQHOpPoL4HAsA CMeCbhb, OTHOCUTENbHbIE aTOMHAadA U MOreKyndpHas Macchbl, KOfIMYeCTBO
BeLLeCcTBa, MOsb, MOfApHasa Macca, MOSIpHbIN 06beM, OKCua, KUCoTa, OCHOBaHWE, COMb (CpedHss), XuMmmnyeckas
peakumsi, peakuum COedUHEHUSs, peakuun pasnoXeHus, peakunn 3samelleHus, peakuum obmeHa, TennoBou
adopeKkT peakumn, 3K30- N IHOOTEPMUYECKME peaKuun, pacTBOp, MaccoBas AO0Ns XMMUYECKOro arnemMeHTa B
coelMHEHUN, MaccoBad A0S N NPoLEeHTHas KOHUEHTpauua BeLlecTBa B pacTBope, A4p0 aToma, 35IeKTPUYeCcKUmn
Crlon aroma, aToMHad opbwuTtanb, paguyc artomMa, BaJleHTHOCTb, CTENeHb OKUCIIEHUdA, XMMUYeckas CBA3b,
3NIEKTPOOTPULIATENBHOCTL, NONApHas U HenonsapHasa KoBaneHTHas CBA3b, MOHHAA CBA3b, MeTannnyeckas cBA3b,
KpUcTannumyeckass peweTtka (aToMHasi, MOHHad, MeTanfiMyeckas, MONEeKyrnsipHas), WOH, KaTWOH, aHWOH,
ONEKTPONUT U HEINEKTPONUT, JNEKTPoNnTUYECKas guccouuauus, peakumm WMOHHOro obMeHa, OKUCIUTENbHO-
BOCCTaAHOBUTESIbHbIE peaKuun, OKUCIUTENbL W BOCCTAHOBUTESb, OKUCIIEHME W BOCCTAHOBMIEHWE, 3NeKTPOonus,
XUMUYECKoe paBHOBeCUE, obpaTuMble N HeobpaTUMbIE peaKkunn, CKOPOCTb XMMUYECKOW peakuuun, Katanmsartop,
npenenbHo gonyctumas koHueHTpaums (IMNAK), kopposna meTtannos, crnasbl



KOHUENMUUA PASBUTUA XUMUWYECKOIO OBPA3OBAHUA

B POCCUACKOWU ®EOEPALINU

45.7.4. Mo yyebHomMy npeameTty "Xumuna" (Ha yrnybneHHOM ypoBHe):

1) BnageHne CUCTEMON XUMMUYECKUX 3HAHUN N YMEeHWEe NPUMEHATb CUCTEMY XUMUYECKUX 3HaAHUW,
KOTOpasi BKMNOYaET:

BaXXHENLUME XUMUYECKNE TMOHATUA. OTHOCUTENbHas NMOTHOCTb ra3oB, MOMNspHasi Macca CMEecCH,
MOSIbHAA [O0SfI9e XMMUYECKOro 9fiEMeHTa B COEeAWMHEHUWN, MOSMAPHAA KOHUEHTpauus BellecTBa B
pacTtBope, conn (KUCnble, OCHOBHblEe, [AOBOMHbLIE, CMELUAHHbIE), KOMMIIEKCHbIE COEOMNHEHUS,
JHepreTM4YeCcKMM noaypoBeHbL artoma, BOAOpoAdHast CBS3b, BaH-Odep-BaanbCcoBa  CBA3b,
KPUCTansiudeckue  peLleTku (mpuMmuTNBHan Kybuyeckas, 00 bEeMHO-LEeHTpUpoBaHHas
Kybuyeckas, rpaHeleHTpUpOBaHHasa Kybuyeckas, rekcaroHasribHasi NfioTHOyrnakoBaHHas);

[MpeonoxeHue: BBeCT NOHATUA.

] aHepreTu4ecKkmm ypoBeHb (Ha 6a30BOM ypOBHe),

O aHepreTuyeckmm noaypoBeHb (Ha 6a30BOM UINU yriyoréHHOM YypOBHe),

( 3aMeHNTb 3NeKTPUYECKNN CITIOM aToOMa Ha 3NIeKTPOHHLIN Crion atoma (Ha 6a30BOM YpOBHe)



KOHUENMUUA PASBUTUA XUMUWYECKOIO OBPA3OBAHUA

B POCCUACKOWU ®EOEPALINU

45.7.3. Mo yyebHOMY npeameTty "Xumua" (Ha 6a3oBoM ypoBHe).

11) BnageHue npasunamm 6esonacHoOro obpatleHus ¢ BelwecTsaMmu, UCrnosib3yeMbiMu
B NOBCEOHEBHOW XXW3HW, NMpaBuriaMmn nosBedeHuss B LeNsx cbepexeHnsa 300Pp0BbS U
OKpYy>KatloLllen npupogHon cpenbl; NoHMMaHuve Bpena (onacHOCTW) BO3OENCTBUS Ha
XUBble  OpraHM3mbl  ONpPedeneHHbIX BeWecTB, CnocoboB  YMEHbLLIEHUSA W
npefoTBpalleHna X BpegHOro BO3LEUCTBUA;, MOHMMaHUE 3Ha4vYeHUsa XUPOB,
OernkoB, yrnesoaoB ANA OpraHU3Ma 4YerioBeka;

12) BnageHne OCHOBaMW XUMUYECKOWM rpaMOTHOCTU, BKIOYawLWen YyMeHue
npaBUNbLHO MCMNOMNbL30BaTb W3y4YeHHble BeulecTBa W Martepuanbl (B TOM 4ucne
MUHepanbHble yOoobpeHusi, MeTannbl W ChfaBbl, MPOAYKTbI MNepepadboTku
NPUPOAHLIX UCTOYHUKOB yrnesogopopnoB (yrnfa, npupoaHoro rasa, HedpTn) B
ObITYy, CENbCKOM X0351CTBE, Ha NPON3BOACTBE,



KOHUENMUUA PASBUTUA XUMUWYECKOIO OBPA3OBAHUA

B POCCUACKOWU ®EOEPALINU

NMpepnoxeHue:

Uckniouutb U3 copepxaHua 6a3oBoro ypoBHA y4ebHoro npeamerta «XumMusa»

(cTyneHb OCHOBHOIO o0LwWero oopasoBaHun)

O noHATUA «KUPLI», «0enkn», «yrnesoabl», «yrnesoaopoabI»;

O npoAyKTbl nepepadboTkuM nNpuUpoOAHbLIX MCTOMHUKOB yrnesogopoaoB (yrnsa,
NPUPOAHOro rasa, HepTu);

(J OCHOBHbLIE NOHATUA oOpraHuyeckom xumum (Tema «Yrnepoga U ero
coeauHeHuA») (BBeaeHa PepepanbHOU padboyen nporpammou y4eOHOro
npeameTta «XumMua»)

BKnouuTh Bbllle U3NOXEHHOe coAepXaHue Tonbko B PegepanbHylo padbouyto
nporpaMmmMmy yrnyonéHHoro ypoBHA y4yeOHoro npeametra «XuMusa», UCKNIOYUB

HeKOTOibIe Boniocu oﬁieﬁ n Heoiranuqecmﬁ XUMUn



Cnacum6o 3a BHuMMaHue
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