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1. MIOSACHUTEJIbBHASA 3AIIMCKA
Pabouass mporpamma mo ydeOHOMY mpeameTy «Xumus» s 8-9 KiIaccoB cocTaBleHa Ha

OCHOBE:!

o @enepanbHbIif 3aK0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit @enepanumy;

o @enepanbHbIii TOCYJApPCTBEHHBIN 00pa30BaTeIbHbIA CTaHAAPT OCHOBHOIO 00IIero odpa3zoBaHuS,
YTBEP)KICHHBIM mpukazoM MuHoOpHaykun Poccum ot 17.12.2010 Nel897 (¢ mociemyrommmu
U3MCHCHUSIMH ).

¢ [IpumepHas ocHOBHasi 0Opa3oBareIbHas MporpaMmMa OCHOBHOTO 00111ero oopa3oBanus (0100peHHast
perieHueM ¢eaepabHOr0 Y4eOHO-METOAMYECKOr0 O0BEAMHEHUS 110 00IIeMy 00pa3oBaHUs
(mporoxon ot 8 ampenst 2015 r. Ne 1/15).

e [IpumepHoii mporpaMmbl 1o XuMuu 8-9 kimaccel: mpoekT. — M.: [IpocBemenue, 2015 T.

e [Iporpammel kypca xumuu i 8-11 kimaccoB 001eo0Opa3oBaTenbHbIX YupexaeHui, Ipoda, 2014 r,
O.C.I'abpuensH.

e [lomoxxenus o padoueii mporpamme MBOY «COILII Nel2y.

B mporpamme paccmarpuBaeTcsi BeCh TEOPETHUECKUN MaTepuai, YTO MO3BOJUT Y4YallUMCS B
nanpHeineM 0ojiee 0CO3HAHHO U TIIyOOKO M3YYHUTh (PAKTUUECKHM MaTepral — XUMHUIO 3JIEMEHTOB U UX
COCIMHECHUM.

OCHOBHBIMH LEJISAMH TPOTPAMMBI SBJISIOTCS:

e ¢opMupoBaHHe OCHOBBI XUMUYECKUX 3HAHUW M HABBIKOB 0€30MaCHOTO OOpaIleHus C BEIECTBAMU
1 1a00paTOPHBIM 000PYAOBAHUEM.

e OCBOCHHME 3HAHUM O XUMHUYECKOM COCTaBIAIOIICH €CTECTBEHHOHAYYHOM KapTHHBI MHPA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

e OBJIaJleHHEe YMEHUSIMHU IIPUMCHSITH IIOJIYICHHBIC 3HAHHUS JUISI OOBSCHEHHUS Pa3HOOOpa3HBIX
XUMHUYECKHUX SIBJICHHM W CBOICTB BEIIECTB, OLIEHKH POJIM XMMHHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHH ¥ MOJyY€HUU HOBBIX MaT€pPHAJIOB;

e pa3BHUTHE [TIO3HABATEJIBHBIX HMHTEPECOB M HWHTEIUIEKTYalbHBIX CHOCOOHOCTEW B mpolecce
CaMOCTOATENILHOTO  NPHOOPETEHUS XUMUYECKMX 3HAHUW C UCIHOJIb30BAHUEM  Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCHHUTaHHE YOSKICHHOCTH B TO3UTUBHON pOJIM XUMHUH B KH3HU COBPEMEHHOI'O OOIIECTBA,
He00XOIMMOCTH XMMHUYECKH TPaMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIeH cpee;

e MNpHUMEHeHHEe TMOJYYEHHBIX 3HAHUM M yYMeHMU 11 O€30MacHOTO HCIOJb30BaHUSI BEIIECTB U
MaTepuajoB B OBITYy, CEIbCKOM XO3iCTBE M Ha MPOM3BOACTBE, PEUICHHs MPAKTUYECKUX 3a7ad B
MOBCETHEBHON JKM3HU, NPEIYNPEKICHUS SBICHUM, HAHOCSIIMX BpEJ 370POBBIO YEIOBEKa U
OKpY>Karollen cpene.

OcHoBHBIE 321241

¢ 3HAKOMCTBO YYalllUXCs C BAKHEHIIMMHU MOHATHSIMH U 3aKOHAMU XMUMHH, S3bIKOM HAYKU.

e Pasputue ymMmeHUI HAOMIOIaTh U OOBACHATH XUMUYECKHE SIBJICHUS B Ja00OPaTOpUU U TTOBCETHEBHOM
KU3HU

e @DOpMHpPOBAHUE HABBIKOB IPOBEIAECHUS XUMUYECKOTO SKCIIEPUMEHT.

e [IpuBurtus yyaliuMcsl TIOHMMaHHsA OOIIECTBEHHON TOTPEOHOCTH B Pa3BUTHHM XUMHUH,
(dbopMUpOBaHHE Y HUX OTHOIICHHMS] K XMMHUHU KaK BO3MOXKHOH oOnacTu Oymymiedl mpakTHUecKon
NEeSATeTbHOCTH

e Pa3BuTHe JUYHOCTH OOYYAIOIIMXCS, UX MHTEJUIEKTYaIbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHHUE,
dbopMUpOBaHHE Y HHUX TYMaHHUCTHYECKHX OTHOIIEHWH M OSKOJOTHYECKH IeJIeco00pa3HoOro
MOBEJICHHUS B OBITY U TPYJOBOM NESITEIBHOCTH

2. OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA

OcobeHHOCTH cofep)kaHusl OOyueHHMs XMMHUU B OCHOBHOHM IIKOJIE OOYCIIOBIEHBI CIEeHU(pUKOIM
XUMHHM Kak Haykd W TIOCTaBJIE€HHBIMU 3ajadamMu. OCHOBHBIMH TpoOjieMaMH XHUMHUU SIBISIOTCS
U3y4YEHUE COCTaBa U CTPOEHUs BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHMS, MTOIy4YCHUE BEILECTB
C 3aJaHHBIMM CBOMCTBAMHM, HCCIEJOBAaHUE 3aKOHOMEPHOCTEH XMMHYECKUX pEaKuud U NyTed
YIOpPABJIEHUs. MMM B LEIAX IIOJIYy4YEHUs BELIECTB, MATEpPUANIOB, 3HEpruu. B mporpamme Hauum
OTpa)KEHNE OCHOBHBIE COJIEP KATEIIbHBIC JIMHUN: BEIIECTBO — 3HAHUS O COCTABE U CTPOCHHUHU BEIIECTB,
X B@KHEHIIMX (PU3MUECKUX M XUMHUYECKUX CBOMCTBax, OMOJIOTMYECKOM JACHCTBUM;, XHMHYECKas
peaxiusi — 3HaHUA 00 YCIIOBUSX, B KOTOPBIX NMPOSIBJIAIOTCS XUMUYECKHE CBOWCTBA BEIIECTB, CIIOCO0aX
YIPABJIECHUS XUMUYECKUMH IIPOLIECCAMH; NPUMEHEHHUE BELIECTB — 3HAHUS U OIBIT IPAKTUYECKON
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JESTEIbHOCTH C BEIIECTBAMH, KOTOpPHIE HamOOJee YacTo YMOTPEONSIOTCS B MOBCEIHEBHOW JKU3HH,
IMPOKO MCHOJIB3YIOTCS B IPOMBIIUIEHHOCTH, CEIIbCKOM XO35MCTBE, HA TPAHCIIOPTE; SI3bIK XUMHUH —
CHUCTeMa BAKHEHIIUX MOHATHUN XUMUU U TEPMHUHOB, B KOTOPBIX OHH OIMCHIBAIOTCS, HOMEHKJIATypa
HEOPTaHWYECKUX BEIIECTB, T. €. MX Ha3BaHUS (B TOM YHCIIC U TPUBHAIBHBIC), XUMHUECKHAE (GOPMYIBI U
ypaBHEHHUs, a TaKKe MpaBuja IepeBoja MHPOPMAIUU C €CTECTBEHHOTO S3bIKa Ha SI3bIK XMUMHH U
obparHo.

[TockoybKy OCHOBHBIE COAEpKATEIbHBIC JIMHUHU IIKOJBHOTO Kypca XHMHH TECHO NEPEIJIETEHBI,
coJiepKaHUE MPEJICTABICHO HE MO JUHUSAM, a Mo riaBaM: «OCHOBHBIC MOHATHUS XUMUU (YPOBEHBb
aTOMHO-MOJICKYJISIPHBIX TpeAcTaBieHui)», «llepuoaudeckuii 3akoH M TEPUOJAMYECKAs CHCTEMa
xumuaeckux snemeHToB J[. M. MengeneeBa. CtpoeHue BemecTBay, «MHOTooOpa3sue XUMHUYECKHX
peaknuiy, «MHOrooOpa3ue BEIIECTBY.

3. MECTO IIPEJIMETA «XUMUS» B YYUEBHOM I1JIAHE.
VYuebnsrii uian MBOY «COILL Ne 12» npenycmatpuBaer 00s3aTenbHOe H3yYeHUE XUMHUH Ha dTare
OCHOBHOT0 00111eT0 00pazoBanus B oobeme 1384.

8 kiacce 9 kjaacce
70 u. 68 4.

Ocobennoctu COACPIKAHUS KypCa «XUMUS» SABISIOTCS TIaBHOM HpH‘lHHOfI TOro, 4To B y‘le6HOM IIJ1aHC
OTOT ONPCAMET IMOABJIACTCA MOCICIHUM B pAAY €CTCCTBCHHOHAYUYHBIX NJUCHUIIINH, IIOCKOJIBKY JIA €ro
OCBOCHUs HIKOJBHUKH AOJXKHBI O6J'Ia,Z[aTB HC TOJIBKO OIIPpCACIICHHBIM 3allaCOM IIPCABAPUTCIIbLHBIX
CCTCCTBCHHOHAYYHBIX 3H21HI/II>1, HO 1 JOCTATOYHO XOPOIIO Pa3BUTHIM a6CTpaKTHI)IM MBIINIJICHUEM.

4. JUMHOCTHBIE, METAIIPE/IMETHBIE U IIPEIMETHBIE PE3YJIBTATbI
OCBOEHUS XUMHHU B OCHOBHOMH HIKOIE.

HestenpHOCT B OOYyYE€HHMH XHMHMM HAalpaBi€Ha Ha JOCTHKEHUE OOYYaIOLUMUCS CIEIYIOIIUX
JUYHOCMHBIX PE3YNbTAaTOB: 1) B IIEHHOCTHO-OPUEHTALIMOHHOM cdepe — YyBCTBO TOPAOCTH 3a
POCCHUHCKYI0O XUMHUYECKYIO HayKy, TIyMaHW3M, OTHOIIEHHE K Tpyldy, LEJICYyCTPEMIEHHOCTD;
2) B TpyaoBO#l cdepe — TrOTOBHOCTb K OCO3HAaHHOMY BbIOOpY JaybHeimiell oOpa3oBaTesbHON
TpaekTopuu; 3) B MMO3HABATEIbHON (KOTHUTUBHOW, MHTEIJIEKTYyaJIbHOM) cepe — yMeHue ynpasisiTh
CBOEH II03HABATEIbHON JESATENBHOCTBIO.
Memanpeomemnvimu pe3yabTaTaMH OCBOEHHS BBIITYCKHUKAMM OCHOBHOM IIKOJBI NPOTpaMMbl I10
XMUMHUU SIBIISAIOTCS: 1) MCMOJNIb30BaHME YMEHMM M HABBIKOB PA3IMUYHBIX BHJOB I103HABATEIBbHON
NeSITEIbHOCTH, NMPUMEHEHHE OCHOBHBIX METOJOB IO3HaHUS (CUCTEMHO-MH(OPMALMOHHBIA aHAIN3,
MOJEIUPOBAHUE) JUISI  WM3YYEHUS  PA3JIMYHBIX  CTOPOH  OKPYXKAWOIIEH  JEHCTBUTEIBHOCTH;
2) WCIONBb30BaHUE OCHOBHBIX MHTEIUIEKTYalbHBIX OIepaiuil: (opMylupoBaHHUE THIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, OOOOIlEeHHe, CUCTeMaTH3allMs, BbISBICHHE MPUYMHHO-CIEICTBEHHBIX CBS3EH,
MIOMCK aHAJIOroB; 3) yYMEHHE Ie€HepUpoBaTh WJEH U OINpPEAENsATh CPEACTBAa, HEOOXOIMMBIE Ui HX
peanu3anuy; 4) yMeHHUE OINpeNeNaTh Len U 33/1a4M JIesTeIbHOCTH, BEIOUPATh CPeACTBa pealn3aliuu
LEeIH W NPUMEHSATh UX Ha MPAKTHKE; 5) KCIOJIb30BAHUE PA3JIMYHBIX MCTOYHUKOB JJISl TOIYUEHHS
XUMHYECKON uHpOpMaluu.
IIpeomemnvimu pe3ynbTaTaMu OCBOEHHUS BBITYCKHHUKAMU OCHOBHOM IIKOJBI MPOTPAMMBI IO XUMHUU
SABIIAIOTCSL:

1.B mo3naBarensHOM cepe: maBaTh OmpeneNeHUs W3YYCHHBIX TOHSTHH: BEIIECTBO (XUMHYECKHI
JJIEMEHT, aToOM, HOH, MOJEKYJa, KPHUCTaUINYECKas PELIETKAa, BEIIECTBO, IPOCTBIE U CIIOXKHBIE
BElIeCTBa, XUMHUYecKas (Qopmysa, OTHOCHUTENIbHAas aTOMHas Macca, OTHOCHTENbHAas MOJIEKYJIsIpHas
Macca, BAJEHTHOCTb, OKCHJIbl, KHCJIOTBI, OCHOBaHMs, COJH, aM{(OTEpPHOCTb, WHIUKATOD,
MEepUOANYECKUI 3aKOH, MepHOoJUYecKasl CUcTeMa, Nepuoauyeckas TaOiuia, U30TOIbI, XUMHUYECKas
CBSI3b, DIEKTPOOTPHULIATENILHOCTh, CTENEHb  OKUCJIEHHUS, DJIEKTPOJIUT);XUMHUECKasi  peaKius
(XMMHYecKoe ypaBHEHHE, I'€HETHYEeCKasi CBS3b, OKHCIIEHHE, BOCCTAHOBJIEHUE, J3JEKTPOIUTUYECKAs
JUCCOLMAIMs, CKOPOCTh XMMHUYECKON PEAKIMH); ONUCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO
MIPOBE/IEHHBIE YKCIIEPUMEHTBI, UCTIONbB3YS JJIsl 3TOT0 €CTECTBEHHBIN (PYyCCKUM, POAHOI) SA3BIK U SI3BIK
XUMHH; ONHMCHIBaTh M pa3iNyaTh H3YYEHHbIE KJIACChl HEOPraHWYECKUX COEIMHEHUH, NMPOCThle U
CIIO’)KHBIE BEIIECTBA, XUMHMUYECKHE PEaKIMH; KJIACCU(PUIUPOBATh H3yYEHHbIE OOBEKTHl U SIBICHUS;
HaOJI0/1aTh JIEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO IPOBOJAMMBIE OINBITHI, XWMHUYECKHE DPEaKIUH,



MIPOTEKAOIIKE B MPUPOJIE U B OBITY; N1€1aTh BBIBOABI U YMO3AKIIOUCHHS U3 HAOIOICHUH, U3YIEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEW, TPOrHO3MPOBAaTh CBOMCTBA HEU3YUEHHBIX BEILECTB IO aHAJIOTHU CO
CBOMCTBAMM HM3YYEHHBIX; CTPYKTYpHUPOBaTh HM3YyUEHHBIM MaTepuanl U XUMHUYECKYI0 HH(OpMaIuIo,
MOJIYYEHHYI0 M3 JPYTUX HMCTOYHUKOB; MOJIEIUPOBATH CTPOCHUE aTOMOB 3JEMEHTOB IEPBOTO —
TPEThEro TMepHuoJOoB (B paMKax H3YyUYCHHBIX ToJIokeHUN Teopun . Pesepdopnma), crpoenwme
MIPOCTEUIIUXMOJIEKYIL.

2B [EHHOCTHO-OPUEHTALMOHHON cdepe:: aHaIM3UpoBaTh U OLIEHWBATh MOCIEACTBHS U
OKpYy)XarIel cpeapl OBITOBOM UM TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEIOBEKAa, CBS3aHHOW C
nepepaboTkoii  BemiecTB. 3.B  TpymoBoit cdepe: NpoOBOAMTH XUMHUYECKUM  DKCIIEPUMEHT.
4. B cdepe 6e30macHOCTH KHU3HEICATEIBLHOCTH:* OKa3bIBaTh MEPBYIO IMOMOIIb MPU OTPABICHUSIX,
OKOrax M IpYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU M J1JAOOPATOPHBIM 000PYI0BAHUEM.

5. COAEP)KAHUE YYEBHOI'O ITPEIMETA «XUMUS».
8 KUIACC

Beenenne (74)
[Ipenmer xumuu. MeTonbl NTO3HAHUS B XMMHM: HAOJIOJIEHUE, SKCIIEPUMEHT, U3MEpEeHUuE. XUMU —
HayKa O BELIECTBAX, X CBOMCTBAX U MPEBPAILCHUSAX.
[ToHATHE O XUMHUYECKOM 3JIEMEHTE U (popMax ero CyIIecCTBOBAHHUS: CBOOOJHBIX aTOMax, MPOCTBIX U
CJIO’KHBIX BEILIECTBAX.
[IpeBpamenus BemiectB. OTIMYMEe XUMUYECKUX peakUui OT (U3NYecKuX siBiIeHUU. Ponb xumuum B
YKU3HH YeIoBeKa. XeMopuiIus u XxeMooOus.
KpaTtkue cBeneHus M3 UCTOPUM BO3HMKHOBEHHS W pa3BUTHs xumuu. [lepuon amxumwuu. Ilonsrue o
¢bunocopckom kamue. Xumus B XVI B. Pazsutue xumun Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTAaHOBJICHMM XUMHUYeCKOM Hayku — pabotrel M. B. JlomonocoBa, A. M. byrtneposa, /[. W.
Menneneena.
XuUMHYeCcKass CHMBOJMKA. 3HAKM XHUMHMUYECKHUX JJEMEHTOB U NPOUCXOXKJIEHUE MX Ha3BaHUM.
Xumnueckue Gopmynbsl. Uuaekcsl u kodpduuueHTsl. OTHOCHTENIBHBIE aTOMHAss U MOJIEKYJspHas
Macchl. Pacduer MaccoBO A0IM XMMHUYECKOTO 3JIEMEHTA 110 (POpMYyJie BEIIECTBa.
Ilepuoguueckas cucrtema xumudeckux aieMeHToB [I. WM. MenneneeBa, ee CTpyKTypa: Malble H
OoypIIMe TEPUONBI, TPYIIBI W TMOATPYNNHI (riaBHas u nmoOouHas). Ilepmogmueckas cucrema Kak
CIpaBOYHOE MOCOOME IS OTYUECHUS CBEIEHUH 0 XUMHUECKUX AIIEMEHTaX.
Pacyernbie 3amaum. . HaxoxneHne OTHOCUTENBHONW MOJIEKYJSIPHOM MAacChl BEIIECTBA II0 €r0
XUMHYeCKOH (opmyse. 2. BrrunciaeHne MaccoBOM 10U XUMHUYECKOTO 3JIEMEHTa B BEIIECTBE IO €ro
dbopmyre.
JlabopaTopHblie onbITbI.CpaBHEHHE CBOMCTB TBEP/BIX BEIIECTB U PACTBOPOB.
CpaBHeHHE CKOPOCTH UCHIAPEHUs BOJIbI, OJEKOJIOHA U ATUJIOBOTO CIIUPTA ¢ GUIBTPOBAIBHON Oymaru.
Tema 1. AToMbI XUMHYECKHX 3j1eMeHTOB (10 4)
ATombl Kak (opMa CyIIECTBOBaHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEACHHUS O CTPOEHUU
aToMoB. Jloka3aTenbCcTBa CIOXKHOCTH cTpoeHust atoMoB. OmbiThl Pezepdopna. Ilnanerapuas moznens
CTPOEHHUs aTOMa.
CocTtaB aTOMHBIX sep: NPOTOHBI M HEUTpoHBl. OTHOCHUTENbHAas aTOMHas Macca. B3aumocBs3b
MTOHSATUH IIPOTOHY, «HEUTPOH», «OTHOCUTEIbHAS AaTOMHAsI Maccay.
M3MeHeHMe yncia IpOTOHOB B spe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHUX 3JIEMEHTOB.
W3meHneHue yucia HEUTPOHOB B sJipe aTomMa — oOpa3oBaHue M30TONOB. COBpEMEHHOE OIpeesieHUue
MOHATHS «XUMHYECKMM 3JeMeHT». M30TOonbl Kak pa3HOBUJHOCTH aTOMOB OJHOIO XUMHYECKOIO
JJIEMEHTA.
Onexktponbl. CTpoeHHE »JIIEKTPOHHBIX O0OJOYEK aTOMOB XHMMHUYECKHX 3neMeHToB Ne 1—20
nepuoanueckoir cucrembl [[. . MennaeneeBa. IloHsTHE O 3aBEpIIEHHOM W HE3aBEPIICHHOM
3JIEKTPOHHOM CJI0€ (PHEPreTUYECKOM YPOBHE).
[lepmonnueckas cucreMa xuMHuueckux »sieMeHTOB [[. M. MeHneneeBa W CTpOEHHE aTOMOB:
¢bu3nvecKkuil CMBICI MOPSIIKOBOTO HOMEpa JIeMEHTa, HOMepa TPYIIbI, HOMepa Mepro/a.
N3menenne 4ucia 3J1eKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOI'O 3JIE€MEHTa —
o0pa3oBaHMe MOJOKUTENbHBIX U OTPULATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbIE aTOMaMH METAJIJIOB U
HeMeTauioB. lIpyYnMHBI M3MEHEHHs METAaUIMYEeCKMX M HEMETaUIMYECKUX CBOMCTB B IEpUOAAX M
rpynnax.




OOpazoBanue OuHapHBIX coeanHeHuid. [loHaTHe 00 WOHHOU cBs3u. Cxembl O0Opa3oBaHHS MOHHON
CBSI3H.

B3anMozeiicTBie aToOMOB XHWMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXIYy co00i — oOpa3oBaHue
JBYXaTOMHBIX MOJIEKYJl TPOCTBIX BemiecTB. KoBajneHTHas HEMNoJsipHas XUMHUYECKas CBS3b.
DJEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumopeiicTBue aToMOB XMMHYECKHX JJIEMEHTOB-HEMETANIOB MEXIYy Cco0oii — oOpa3oBaHme
OMHAPHBIX COCTUHEHHI HEMETAJIOB. DIIEKTPOOTPHUIIATEIbHOCTh. [loHATHE O KOBaJIEHTHOW MOJIIPHON
CBSI3H.

BzaumopeiicTBue aTOMOB XHMHUYECKHX 3JEMEHTOB-METAINIOB MEXAYy co0oii — oOpa3oBaHue
METAUINYECKUX KpUCTAILIOB. [[OHATHE O METAIIIMYECKOM CBA3H.

JeMoHcTpanuu. Moaenu atoMoB XUMHUYeCKUX 3yieMeHToB. [lepuoauueckas cucreMa XHMHUYECKUX
anemenToB /1. 1. Menpeneena.

JlabopaTopHble onbITHl. MoJenupoBaHue MNPUHIUNA JAEUCTBUA CKAHUPYIOIIET0 MHUKPOCKOTA.
W3roroBneHue Mojiesiell MOJIEKYJ OMHAPHBIX COCTUHEHUH.

I[IpakTnueckue padorel. [Ipuémbr oOpateHus ¢ 1ab0paTopHBIM 000PYIOBAHUEM.

Tema 2. IIpocThie BemecTBa (4 1)

[TonokeHre MeETaNJIOB M HEMETaUIOB B IMEPHOJUYECKON CHUCTeMe XHMMUYeckux siaemeHtoB JI. U.
MenaeneeBa. BaxHeume npocTele BEECTBA — METAJUIbL: KEJIE€30, aJTIOMUHUN, KAJIbIMHA, MarHuu,
HaTpuii, kKanuil. O0mue pu3nueckrue CBOMCTBa METaIOB.

Baxxneiiime mpocTeie BemecTBa — HEMETaUIbl, 00pa3oBaHHBIE aTOMaMH KHCJIOPOJa, BOAOPOA,
a3oTa, cepsbl, docdopa, yriaepoaa. CrocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K 00pa30oBaHUIO
HECKOJIBKUX TPOCTHIX BEIIECTB — AJIOTPOIHS. AJUIOTPOITHBIC MOAUPUKAIIMN Krciopoaa, hocdopa u
oJioBa. MeTayuinyecKrue U HeMETaNIMYeCKUe CBOMCTBA MPOCTHIX BetlecTB. OTHOCUTENBHOCTD JACNIEHUS
MIPOCTHIX BEIIECTB HA METAJUIBI M HEMETAJLIIBI.

[Tocrosinnass Aoraapo. KommuectBo BemectBa. Monb. MonspHas Macca. MomsipHblid  00beM
ra3oo0pa3HbIX BemecTB. KpaTHble €IMHMIIBI KOJIWYECTBA BEIIECTBA — MUJUIUMOJb M KHUJIOMOJIb,
MUJUTAMOJIIPHAs. U KUJIOMOJISIPHASE MacChl BEIIECTBA, MUJUTMMOJISIPHBIN W KUJIOMOJISPHBIA OOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacyetbl ¢ ucnonp30BaHHMEM MOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Macca», «MOJSPHBIN
00BEM Ta30BY, IIOCTOSTHHAS ABOTAAPOY.

Pacuernsle 3aaaum. 1. Breruncnenme MonsSpHONW MaccChl BEIIECTB MO XUMHUYECKUM Qopmyrnam. 2.
PacueTsl ¢ ucnonb30BaHMEM TOHSITHH «KOJMYECTBO BEIIECTBA», «MOJSpPHAS Macca», «MOJISIPHBIN
00BEM Ta30B », « MOCTOSIHHAs ABOTAIPO ».

demoncTpauuu. [Tonydenune ozona. O6pasisl 6€10T0 U ceporo ojoBa, 6ernoro u KpacHoro ¢ocdopa.
HekoTtopsie MeTamibl U HeMeTalllbl KOJIMYECTBOM BemiecTBa 1 Moib. Mojenb MOISpPHOTO oO0bema
ra3000pa3HbBIX BEIICCTB.

JlaGopaTopHbie onbIThbl. O3HAKOMJIEHHWE C KOJUJIEKIMEH MeTamioB. O3HAKOMIIEHHWE C KOJUJIEKLHEH
HEMETAJIOB.

Tema 3. CoenHeHHs] XUMHYECKHUX 3j1eMeHTOoB (10 u)

Crenennr okwuciienus. OmnpeseneHne CTENeHH OKHUCICHUS DJIEMEHTOB IO XHUMHYECKON QopMmyie
coequHeHus. CocraBneHue Qopmya OWHApPHBIX COEAMHEHMH, OOHIMI crMmoco0 UX Ha3bIBAHUS.
bunapuple coenuHeHMs: OKCHABI, XJOpuabl, cynbguasl u ap. CocraBieHue wux GHopmyi.
[IpeacraBuTenn OKCHIOB: BOJAA, YIVIEKHCIBIA ra3 W HeramieHas W3BecTh. [IpencraButenu nerydmx
BOJIOPOJAHBIX COCTMHEHHI: XJIOPOBOAOPOI U aMMHAK.

OcHoBaHUs, UX COCTaB M Ha3BaHUs. PacTBOPMMOCTH OCHOBaHHWI B Boje. Tabimiia pacTBOPUMOCTH
THAPOKCHJIOB M cojiei B Boje. [IpencraBurenu mienoueid: TUAPOKCUIBI HATPHUS, KaTUS W KaJbIIHS.
[lonsiTue o kauecTBeHHBIX peakuusx. MuaukaTopsl. MI3MeHeHHe OKpAacKu WHIMKATOPOB B IIEIOYHOMN
cpene.

Kucnotsl, ux cocraB u HazBaHus. Knaccudukanus kuciot. [IpencrtaButenu KUCiaoT: cepHasi, CONsTHAs
1 a3oTHas. V3MeHeHne okpacKku WHIUKATOPOB B KHUCIOTHOM cpeie.

Conm Kak IpOU3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTH cosieil B BOJE.
[IpencraBuTenu coneit: XIopu HaTpus, kKapOoHat u Gocdar KalbLus.

AMopdHBIE U KPUCTATUIMYECKUE BEIIECTBA.

MexMONEeKyIApHbIE B3aUMOJCHCTBUS. THIBI KPHUCTANIMYECKUX PEIIETOK: HWOHHAs, aTOMHasi,
MOJIEKYJIIpHAas W MeETaJuInuecKas. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT THUIOB KPHUCTAITTMYECKUX
pEIIeTOK.




BemiectBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa JUIsl BEIIECTB
MOJIEKYJIIPHOTO CTPOCHHUS.

YucTeie BemecTBa U cMecu. [IpuMephl KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceid. CBOKWCTBA YHCTHIX
BellleCTB U cMecel. X coctaB. MaccoBas u 00beMHas 10JIM KOMIIOHEHTa CMECH. PacueThl, CBsA3aHHbBIC
C MCIIOJIb30BAaHUEM TTOHATHS <«IOJISI.

Pacuernsnle 3agaum. 1. Pacuer maccoBoii W 0OBEMHOH J0Jeii KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brluucnenne MaccoBoi A0JM BEUIECTBA B PaCTBOPE MO U3BECTHOM Macce pacTBOPEHHOI'O BEUIECTBA U
Macce pacTBoputesia. 3. BbrunciieHHe Macchl pacTBOPSEMOrO BEHIECTBA W PacTBOPUTEIIS,
HEOOXOJIMMBIX I MPUTOTOBIICHUS OMPEECIIEHHON Macchl pacTBOpa C M3BECTHOW MAacCOBOM Jioyiei
PacTBOPEHHOT'O BEILIECTBA.

demoncTpanuu. O06pa3ipl OKCHUIOB, KHCJIOT, OCHOBAaHMW M coyed. Mojaenu KpUCTaUTMYECKUX
pelIeToK XJopuaa HaTpus, anmasa, okcuaa yriepoaa (IV). B3peiB cMmecu Boopoja ¢ BO3IYXOM.
Crnioco0bl pa3aenenus cmeceit. JAuCTUILISAIns BOIBI.

JlabopaTopHble onbIThbl. O3HaKOMJIEHHE C KOJUIEKIHMEH OKCUAO0B.O3HAKOMIIEHHME CO CBOMCTBaMH
amMmuaka.KauecTBeHHas peakuus Ha yriaekuciblil ra3.Onpenenenue pH pacTBOpOB KUCIIOTHI, HIEIOYU
u Boabl. Onpenenenue pH nAuMMOHHOrO M g0JO0YHOTO COKOB Ha cpe3e IUIoJa0B. O3HaKOMJIEHHE C
KoJuleKuuen cosieil. O3HaKOMJIEHHE C KOJUIEKUMEH BELIECTB C Pa3HIbIM THUIIOM KPHUCTAIIMYECKUX
PELIETOK.

IIpakTnueckue padorsl. HabmoneHus 3a u3MEHEHUSIMU, MTPOUCXOISAIINE C TOPSIIeH CBEYOH, M UX
onucanue. [ IpurorosiieHre pacTBopa caxapa U pacu€T ero MacCoBOM 107U B pacTBOPE.

Tema 4. U3MeHeHus, Npoucxoasiinue ¢ Beuecreamu (12y)

[TonsiTne sBIEHU KAaK W3MEHEHUH, MPOUCXOMSAIIMX C BEIIECTBAMHU. SBIEHHUS, CBSI3aHHBIE C
M3MEHEHHUEM KPHUCTANIMYECKOTO0 CTPOCHHUS BEIEeCTBA MPHU MOCTOSHHOM €ro cocTaBe, — (pusmueckue
sBiieHUsI. OU3NYECKUE SIBJICHUS B XUMUU: TUCTHUIALMS, KPUCTAILTU3AIIMS, BhIIIAPUBAHUE M BO3TOHKA
BEIIECTB, LIEHTPUPYTUPOBAHUE.

SIBiieHMs, CBSA3aHHbIE C M3MEHEHUMEM COCTaBa BEUIECTBA, — XHUMHUYECKHE peakuuu. [IpusHaku u
YCIOBUSl MPOTEKAHUS XUMHYECKHX peakuuid. [loHsTHe 00 5K30- U SHIOTEPMHUECKHUX PEaKLHUsX.
Peaknun ropeHnst Kak 4acTHBIM Cilydall 3K30TEpPMUYECKHMX PEaKIMM, MPOTEKAIOIIMX C BBIICICHUEM
CBeTa.

3aKOH COXpaHEHHS MACChI BEIIECTB. XUMUYECKHIE YPaBHCHHsI. 3HAUCHNE UHICKCOB M K03 PHUIIMESHTOB.
CocraBneHue ypaBHEHUN XUMHUUECKUX PEAKIIHil.

Pacdetsl Mo XMMHYECKUM ypaBHEHUSIM. PellieHne 3a/1a4 Ha HaXO0XKJAECHUE KOJIMYECTBA BEIIECTBA, MACChI
Wi 00beMa MPOAYKTa PEeaKlUy MO KOJIMUYECTBY BEIIECTBA, MACCE MU 00bEMY MCXOJHOTO BEIIECTBA.
Pacdetsl ¢ ucnonp30BaHUEM MOHATHS «HOJISI», KOTJa MCXOJAHOE BEMIECTBO JAHO B BHJIE PacTBOpa C
3aJJaHHOM MAaCcCOBOM J10JI€H PACTBOPEHHOI'0 BELLIECTBA UJIU COAEPKUT ONPENCIICHHYIO JOJII0 IPUMECEH.
Peaknun pasnoxenus. [IonsaTre o ckopocTr Xumudeckux peakuuil. Karanuzaropsl. @epMeHTSI.
Peakuuu coenunenus. Katanutuyeckue u HekaTamuTudeckue peakiuu. OOpatuMble 1 HEOOpaTUMbIE
peaKkuuu.

Peaknun 3amemienusi. DJIEKTPOXUMHMUYECKUN DSl HANPSIKEHUM METAIJIOB, €r0 MCIHOJIb30BAaHUE IS
MPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHMUS PEAKLIHMN MEXIYy METalIaMd W PACTBOPAMH KHCIIOT.
Peakuuu BeITECHEHUS OHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTUMH METAJIJIaMHU.

Peakiiun oomena. Peakuu HelTpanu3auu. Y CioBUs MPOTEKaHUS peakiuii oOMeHa B pacTBOpax Ji0
KOHIIA.

Tunbel XUMUYECKUX peaknuid (M0 TPHU3HAKY «YUCIO M COCTaB HCXOJHBIX BEIIECTB M MPOJYKTOB

peaKLII/II/I») Ha TpUMEPE CBOICTB BOJbI. PeaKI_II/I}I Pa3JI0XKCHUA — DOJJICKTPOJIMU3 BOIBI. PeaKI_II/II/I
COCIUHECHUA — BSaHMOHefICTBHe BOAbI C OKCHIaMHW MCTAJJIOB W HEMCETAJIOB. IlonsTne
«CUAPOKCHUABDY. PCaKL[I/II/I 3aMCIICHUA — B3aHMOHCﬁCTBHC BOJbI C CJI0OYHBIMHU n

1IeJI0YHO3EMENbHBIMU MeTaiaMu. Peakuinu oOMeHa (Ha mpuMepe ruapoin3a cyiabhuia anfoMUHUS U
KapOu1a KambIus).

Pacuyernble 3agaun. 1. Berunciienue no XuMH4eCKUM ypaBHEHHUSM MaccChl WIIM KOJMYECTBA BEIIECTBA
10 U3BECTHOM Macce WM KOJMYECTBY BEILIECTBA OJHOIO M3 BCTYMNAIOIIMX B PEAKLUIO BEIIECTB WIN
MPOJAYKTOB peakuuu. 2. Bpruncienne macchl (KOJIMYECTBA BEIIECTBa, 00beMa) MPOIYKTa PEaKIH,
€CJIH M3BECTHA Macca MCXOJHOIO BEIECTBA, COJAEPIKAIIET0 ONPEIEICHHYIO OO IpuMecel. 3.
Brruncnenne macchl (KOJIMYECTBa BeIleCTBA, 00beMa) MPOAYKTa peaklMM, €CId H3BECTHa Mmacca
pacTBopa MU MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILLIECTBA.



Jemoncrpauuu. [Tpumepsl ¢usndyeckux siBIEHMIA: a) TuIaBieHue mapaduHa; 0) BO3TOHKA HOJa WIH
OCH30MHON KHUCIIOTHI, B) pacTBOPEHHE IE€pPMaHTraHaTa Kaius; r') AUQQy3us AYIIUCTHIX BEIIECTB C
ropsel JaMIOYKH HakanuBaHus. [IpuMepsl XUMUYECKUX SBICHHI: a) TopeHue Maruus, gocdopa; 0)
B3aMMOJICHCTBHE COJITHONW KHCIOTHI C MPaMOPOM WJIM MEJIOM; B) moiydenue ruapokcuaa meau (11); r)
pacTBOPEHHE MOJYUYCHHOTO THAPOKCHIA B KUCJIOTax; 1) B3aumozeiicteue okcuaa meau (II) ¢ cepuoit
KHUCJIOTOW MPH HArPEBaHUM, €) pa3IoKeHUE MIepMaHTaHaTa KaJlus; JK) B3auMoJIeicTBUE pa30aBICHHBIX
KHCJIOT C METAJUIaMU; 3) Pa3jIoKEeHUE IEPOKCUAA BOJOPOJIA; H) JIEKTPOJIN3 BOBI.

JlabopaTopHuble onbIThl. [IpokanuBaHue MeIu B IUIAMEHU CIIUPTOBKH. 3aMELICHUE MEAU B pacTBOpE
cynbdara meau (II) xenezom.

IIpakTnyeckne padorsel. [Ipu3HaKy XUMUYECKUX pEaKLUH.

Tema 5. PacrBopenue. PacTBopbl.CBO#iCTBAa PACTBOPOB 3J1€KTPOJIUTOB (24 1)

PactBopenne kak ¢u3MKo-xuMudeckuii mnpomecc. [loHsTHe o ruaparax W KpUCTALIOTHIpATax.
PactBopuMocTs. KpuBble pacTBOPHUMOCTM KAaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPHBIX
BELIECTB OT Temueparypbl. HacblllleHHbIE, HEHACBIILIEHHBIE U IEPECHIIIEHHbBIE PACTBOPHl. 3HAUYECHUE
PacTBOPOB U1l PUPOJBI U CEIBCKOIO XO35ICTBA.

[Tonatne 00 OSIEKTPOTUTHUECKONW AWUCCOLUMAIMU. ODJEKTPOJUTHI M HEIJICKTPOIUTH. MexaHu3M
JUCCOLMALUU JIEKTPOJIUTOB C PA3JIMYHBIM THIIOM XMMHYECKOH CBsi3H. CTENEHb IIEKTPOIUTUYECKON
nuccouuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUHU IIIEKTPOJIUTUYECKONW auccounanuu. MoHHBIE ypaBHEHMsI pEaKLMM.
VYcnoBus nNpoTeKaHUs peakuud oOMeHa MEeXAY DJJIEKTPOJIMTaMHU JO KOHIIA B CBETE MOHHBIX
MPEICTABICHUM.

Krnaccugukanus HOHOB U UX CBOICTBA.

Kucnorsl, ux knaccupukanus. Jlucconmmanus KHUCIOT M HUX CBOMCTBA B CBETE TEOPUHU
JNEKTPOJUTUYECKON AucCCOLMAanMU. MONEKYIsIpHBIE W HWOHHBIC YPAaBHEHHUS pPEAKLUUNA KHCIIOT.
B3aumoneicTBue KHUCIOT € MeETaUlaMU. OJEKTPOXMMHYECKMHM DSl  HaNpsHKEHUM  METaJluloB.
B3anMozeicTBue KUCIOT C OKCHIAMU METAJUIOB. B3amMoOAEUCTBHME KHUCIOT C OCHOBAHUSAMHU —
peakuus HeWTpanmzauuu. B3aumopelicTBMe KHUCIOT ¢ coisiMu. lVcrnonb3oBaHue — TaOJIUIBI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccupukanus. Jluccoumanys OCHOBaHMM M HUX CBOICTBa B CBETE€ TEOpPUH
AJIEKTPOJUTUYECKON JuccoUMauu. B3auMoAencTBME OCHOBAHUM C KHCIOTAMHM, KHUCJIOTHBIMH
oKcHJIaMH U coiisiMH. Mcrnonb3oBaHue TaONMIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUYECKHUX
CBOMCTB OCHOBaHUM. Pa3iiokeHne HepacTBOPUMBIX OCHOBAHUM ITPU HAIPEBAHMM.

Conu, ux knaccudukanys U JUCCOLMALUs pa3IMYHbIX TUIIOB cosield. CBOMCTBA cosielf B CBETE TEOPHH
JIEKTPOJUTUYECKON THCCOLMAanU. B3auMonecTBUE COJIeN ¢ METAJIIIaMU, YCIOBHS MPOTEKAHUS ITUX
peakuuii. B3aumoneiicTBue conell ¢ KMCIOTaMM, OCHOBAaHUSIMU U COJIIMU. VIcronb30BaHNE TaOJIUIbI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o0011eHne cBeieHu 00 okcH1ax, UX KiIacCu(UKAMN U XUMUYECKUX CBOMCTBaX.

['eneTn4eckue psabl METAUIOB M HEMETAIUIOB. ['eHeTnYecKas CBsI3b MEXKly KJIacCaMu HEOPTraHUYECKHUX
BEILECTB.

OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENb U BOCCTAaHOBHUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE.

Peakuuu noHHOr0 OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. CocTaBieHHE YpaBHEHHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA METOI0M 3JIEKTPOHHOT0 OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB, KHCIIOT U COJIEH B CBETE MpeAcTaBiIeHui 00
OKHCJINTEIBHO-BOCCTAHOBUTEINIBHBIX IIPOLECCAX.

JdemoHcTpanuu. VcripiTaHue BEIECTB M MX PAacTBOPOB Ha JJIEKTPONPOBOJHOCTh. [IBHkeHuWe
OKpAILIEHHBIX NOHOB B 3JIEKTPUUECKOM I0JI€. 3aBUCUMOCTD JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI
OT KOHIeHTpauuu. B3aumoneicTBue HMHKA € cepoil, coysHON kucinoTod, xjopuaom menu (II).
I'openue Marnus. BzaumoneiicTBue XJIOPHOU U CEPOBOJOPOIHON BOJIBI.

JlaGopaTopHbie ONBITHI.

[Tonygyenne © CcBoOicTBa HEPAaCTBOPUMOIO OCHOBaHMs, Hampumep ruapokcuga wmemu  (ID).
B3anmoneiicTBre pacTBOPOB COJIEH,ITOTYYEHHE HEPACTBOPUMOTO OCHOBAaHUSI W ONBITHI C HHUM.
Peakuum, xapakTepHble Ui pacTBOPOB KUCIOT. Peakuuu, XapakTepHbIE Ul PAaCTBOPOB OCHOBAHMI.
Peaknun, xapaktepHsle 111 OKCHI0B. Peakiuu, XapakTepHbIe U1 pACTBOPOB COJIEH.

IIpakTnyeckne padorbl. CBOICTBA KHCJIOT, OCHOBaHUM, OKCHAOB U coseld. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/1a4.




Pe3epB — 3 yaca.

9 KJIACC
Tema 1. O01masi xapakTepuCTUKA XUMHYECKUX 3JIEMEHTOB M XUMHYecKuX peakuuid (14 4.)
XapakTepHucTUKa 3JIEMEHTA TI0 €r0 IOJOKEHUIO B MEPUOJNYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
JHA.N. MenneneeBa. CBOWCTBA OKCHUJIOB, KHCJIOT, OCHOBAHMH M COJ€d B CBETE TEOPHUH
NEKTPOJINTUYECKON AUCCOLMALMM U IPOLIECCOB OKUCIEHMSI-BOCCTAHOBIICHUS. [ €HETHUECKUE Ppsi/Ibl
MeTaJljla U HeMeTaJlla.
[TonsATHE O MEPEeXOIHBIX AMEMEHTaX. AMMOTEPHOCTh. [ eHETHUECKUIl sl MEPEXOAHOTO SIEMEHTA.
Ileproauyeckuii 3aK0H U NEPUOANYECKAs CUCTeMa XUMHUUYECKUX ieMeHToB J[.M. Menneneesa B cBere
y4€HUs O CTpoeHuu atoma. X 3HaueHue.
JlabGopaTopHble ONBITHI.
1. ITonyuyenue ruapokcua IUHKA U UCCIIEJOBAHUE €r0 CBOMCTB.
2. MoaenupoBanue nocrpoenus [lepunonnueckoit cucremsl [. . Menaeneena.
3. BamerieHue xeae30M Meau B pactBope cyiabdara meau (11) .
4. 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM pEaKkLUuu Ha IpUMEpe B3aUMOJEHCTBUS METAUIOB C
pacTBOpamMH KUCJIOT.
5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakui OT KOHIIEHTPALUU Pearupyromiux BelecTB.
6. 3aBUCHMOCTb CKOpPOCTH XMMHUYECKOH pEaKkIHH OT IUIONIAJ CONPHUKOCHOBEHHUS pearupyrommx
BELIECTB.
7. MonenupoBanue Kurnsiero cios».
8. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peaklui OT TeMIepaTypbl pearupyrolinux BeLeCTB.
9. PaznoxeHue mepokcua BOJA0po/ia ¢ MoMoIbio okcuaa maprauia (1V).
10. OGHapy:xeHHe KaTana3bl B MUIIEBbIX TPOIYKTAX.
11 MarubupoBanre B3aMMOACUCTBHS KHCIIOT C METAJTIAMH YPOTPOITHHOM.
Tema 2. Metasinl (18 4.)
[lonoxkeHne MerauioB B INEPUOAMYECKON cucTeMe XuMuueckux dinemeHToB [[. M. Menpneneesa.
Meramnyeckass KpHUCTaLIMUeCKass pemérka W MeTaJuIMyeckas XuMHueckas cBs3b. OOmue
¢usnveckue cBoricTBa MeTaiioB. CIUTaBbl, UX CBOIMCTBA M 3HaUCHHE. XMMHUYECKHE CBOMCTBA METAJIIOB
KAaK BOCCTAaHOBHUTEJEH. DIEKTPOXMMHMUECKUN psAJ HAIPSHDKEHUH METAJUIOB M €r0 MCIIOJIb30BaHHUE AJIA
XapaKTePUCTHKH XHUMHYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CHOCOOBI TOJYYEHHS METaJUIOB:
MUPO-, TUAPO- U dIeKTpoMeTaTyprusi. Koppos3ust MeTaioB 1 criocodbl 00psObI ¢ HEll.
O011as XxapakTepUCTHKA IIETOYHBIX MeTayljIoB. MeTtamsl B mpupoje. OOuue crnocoObl UX MOJTy4eHUsl.
Crpoenue atomoB. lllenouyHble MeTaulbl — MPOCThIE BEIIECTBA, MX (PU3UYECKHE U XUMHUYECKHE
cBoiicTBa. BaxxHeilne coeAMHEHNsI IETOUYHBIX METAJUIOB — OKCUbBI, TUAPOKCUABI U COJU (XJIOPUJIBL,
KapOOHaThI, Cynb(aThl, HUTPATHI), UX CBOMCTBA U NMPHUMEHEHHE B HapoJHOM Xo3siicTBe. KanuniiHble
yA0OpeHusl.
OOmast xapakTepucTHka odyieMeHTa TriaBHOM mnoxarpynmel II  rpymmel.  CTpoeHune aTroMoB.
[[lenoyHO3eMeNbHbIE METalIbl — MPOCTHIE BEIIECTBA, MX (U3NYECKHE M XUMHYECKHE CBOICTBa.
Baxuelime coequHEeHNs IET0YHO3EMENBbHBIX METANIOB — OKCHJIbI, THIPOKCUIBI U CONU (XJIOPHIBL,
KapOOHaThI, HUTPATHI, CylbdaTel U pocdaTsl), X CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO341CTBE.
Amomunuii. CrpoeHue aroma, (U3MYECKME W XHMHUYECKHE CBOWCTBA IPOCTOrO BEIIECTBA.
CoenvHeHUs allOMUHUS — OKCUJ M TUAPOKCUA, UX aMoTepHbI Xapakrep. Bakueimme conu
amomuHMs. [I[puMeHeHne antOMUHUA U €T0 COEINHEHUM.
XKenezo. Ctpoenus atoma, pU3NYECKUE U XMMHUYECKHUE CBOMCTBA MPOCTOro BellecTBa. [ eHeTnueckue
psans Fe?* u Fe®* Kauectsennsle peakimu Ha Fe?* u Fe®* Bakueiimme comu skele3a. 3HaueHHe
JKelle3a, ero COeUHEHMH U CIUIaBOB B MMPUPOJE U B HAPOJIHOM XO3sICTBE.
Jemoncrpanuu. OOpasnbl INENTOYHBIX U IIEJIOYHO3EMENbHBIX MeTauioB. OOpasibl CIUIABOB.
B3anmoneiicTBre HaTpus, JUTHS W Kalblud C BOJOW. B3amMopjelcTBue HATpusi M MarHusi ¢
KHcIoposioM. B3anmonelictBue metanos ¢ Hemetamamu. [lonydenune ruapoxcunos xkenesa (II) u
().
JlabopaTopubie omnbITbl. 12 B3aumozeiicTBue pacTBOPOB KHCIOT M cojedl ¢ MeTamamu. 13
O3nakomiieHuE ¢ pyaamu kene3a. 14 OxpalvBaHW€ IUIAMEHU COJSIMHM IIEJIOYHBIX METaIoB. 15
[TonyueHnne ruapokcuaa Kaiablus U U3ydeHHe ero cBoicTB. 16 IlomyueHue rupokcuia aamOMUHUA U
n3y4yeHue ero cBoucTB. 17 BsaumopnelctBue xeneza ¢ constHOM kuciotod. 18 Ilomyuenue
rugpokcuioB xeresa (11),(111) u u3yuenue ux cBoicTB.



IIpakTuyeckne padorpl. CBoiicTBa MeTaioB W uX coeguHeHui (34.) OcyllecTBICHUE IEMOYKHU
XUMUYECKUX IIpeBpalieHui MeTawioB. IlosnydeHue m cBolcTBa COCAMHEHUN MeTaIoB. PeleHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 PACTIO3HABAHUIO U MOJIYUYEHUIO COCIMHEHUN METaJUIOB.

Tema 3. Hemerannl (244.)

OO6mrasi xapakTepUCTHKAa HEMETaUIOB: TOJIOKeHHE B mnepuoamdeckoit cucteme .M. Menneneena,
0COOCHHOCTH CTPOCHHUS aTOMOB, 3JIEKTPOOTPUIATEIBHOCTh KaK Mepa «HEMETAUTMYHOCTUY, DI
ANEKTPOOTpHUIIaTeNTbHOCTH. KpucTramnuueckoe CTpoeHHE HEMETaIOB — MPOCTHIX  BEIIECTB.
Annorponusi. ®usznueckue CcBoWcTBa HEMETAUIOB. (OTHOCUTENBHOCTh IOHSITHH  «METalD»,
«HEMeTaJl».

Bonopon. IlonoxxeHne B IEpUOAMYECKOHM cuUcTeMe XUMHYecKkux dieMeHTtoB JI.MI. Menneneesa.
Crpoenue atoMa U MoOJeKyJsbl. Pu3nyecKkue U XUMUYECKHE CBOWCTBA BOAOPOJA, €ro IMOJyueHHUE U
IIPUMEHEHHUE.

Obmas xapaktepuctuka rajioreHoB. Ctpoenue atomoB. IIpocTeie BemiecTBa, UX (U3HUECKHUE U
XUMHUYecKHue cBoiicTBa. OCHOBHBIE COEIMHEHUS TaJlOreHOB (TaJOreHBOJOPOAbI U TaJOTE€HUAbI), UX
cBoiicTBa. KauecTBeHHas peakuus Ha xjopui- noH. Kpatkue cBeaenus o xjaope, Opome, prope u Hoze.
[IpumeHeHne rajJoreHoB U UX COEAMHEHHU B HAPOJAHOM XO35MCTBE.

Cepa. CtpoeHue aTtoma, ajuIOTPONHS, CBOMCTBA W NMpPUMEHEHHE poMOMueckor cepbl. OKCHIBI CEpbl
(IV) u (VI), ux nonydyenue, cBoucTBa M mpuMmeHeHue. CepoBOAOPOAHAS U CEPHUCTAs KHUCIOTHI.
Cepnas kucinota M e€ coyd, UX NMPUMEHEHHE B HApOJHOM Xo3siicTBe. KauecTBeHHas peakuusi Ha
CyIb(aT-HoH.

A3zotr. CTpoeHre aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOro BellecTBa. AMMHAK, CTPOEHHUE, CBOMCTBA,
nojiyueHue M npumMeHeHue. Coaum aMMOHHUS, UX CBOMCTBAa M HpuMeHeHue. Hurtpartsl u HUTPUTHL,
npo0yieMa ux coiepKaHus B CEIbCKOXO03MCTBEHHOM MPOIYKIIMH. A30THBIE yI0OpEHUSI.

®ocdop. Crpoenune aroma, aluIOTPONHs, CBOWCTBA Oenoro um kpacHoro (ocdopa, ux NpuUMEHEHHE.
OcHoBuble coenuHenus: okcua docdopa (V), oprodochopnas kuciaora u docdarsl. PocdopHbie
yI0OpEHUSI.

VYrnepon. CtpoeHue aroma, alJOTPOINHMs, CBOMCTBA AalJIOTPOINHBIX MOIUGUKALUN, NPUMEHEHHE.
Oxkcunnl yraepona (II) u (IV), ux cBoiictBa u npumeHenue. KauecTBeHHass peakuusi Ha yrieKUCITbII
ra3. KapOoHathl: KaJbIUT, CO/a, OTAll, UX 3HAYCHUE B MPHUPOJE U KU3HU ueioBeka. KauecTBeHHas
peaxuusi Ha KapOOHaT-HOH.

Kpemunii. CTpoeHue aroma, KpUCTAUIMUECKHI KpPEMHUM, €ro CBOMCTBa M mNpuMeHeHue. Okcupg
kpemuus (IV), ero npupoaubie pasHoBUIHOCTH. CHITUKATHI. 3HAYEHUE COCTMHEHUNM KPEMHUS B KUBOM
1 HexuBoU npupoze. [lonarre o CunMKaTHON MPOMBIIIEHHOCTH.

JemoncTpanun. OOpa3ipl rajJoreHoB — IpOCThIX BellecTB. B3aumoeiicTBue rajJoreHoB ¢ HaTpHeEM,
almoMuHueM. BeiTecHeHne xsiopom Opoma Ui Hoa U3 pacTBOPOB UX colieil. B3aumopaelcTBue cepbl ¢
METaJUIaMH, BOJOPOJAOM M KHUCIOpPOAOM. B3anmoaencTBre KOHIEHTPUPOBAHHOW a30THOM KHMCIIOTHI C
MEZBIO.

[Tornomienue yriem pacTBOPEHHBIX BELECTB UM ra3oB. BoccTaHOBIIEHHE MeIu U3 €€ OKCHIA YIJIEM.
OOpa3ipl NPUPOIHBIX COEOUHEHUH Xxjopa, cepbl, ¢ochopa. VYriuepona, kpemHus. OOpasibl
BAXHEHIINMX JJI1 HApOJHOTO XO034HCTBa Cynb(aToB, HUTPATOB, KapOoOHATOB, (ocdaToB. OOpasibl
CTEKJIa, KEPAMUKH, LIEMEHTA.

JlaGopaTopHbIe ONBITHI.

19. ITony4yeHnue u pacrozHaBaHHe BOJIOPOJA.

20. VccnenoBanre MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

21. PacTBOpeHHe NepMaHraHaTa Kajius B BOJIE.

22. I'mpaparanus o6e3BoxkeHHOro cynbdara meau(ll).

23. V3roToBiieHNE TUIICOBOTO OTIIEYATKA.

24. O3HaKOMJICHHE C KOJUICKITUEH OBITOBBIX (DHIIBTPOB.

25 O3HaKOMIIEHHE C COCTABOM MHHEPAJIbHON COIBI.

26 KavecTBeHHas peakIus Ha raJlOreHH]I-UOHEI.

27 llomyueHue U pacnio3HaBaHHE KHCIOPO/A.

28 T'opeHne cepbl Ha BO3yXE U B KUCIIOPO/IE.

29 CoiicTBa paz0aBieHHON CEPHON KUCIIOTHI.

30 M3ydenue CBOMCTB aMMHaKa.

31 Pacnio3HaBaHue coyield aMMOHHS.

32 CgoiicTBa pa30aBICHHON a30THON KHCIIOTHI.



33 B3aumozeiicTBre KOHLIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO.
34 T'openue docdopa Ha BO3TYXE U B KUCIOPOJE.
35 PacnioznaBanue docdaros.
36 ['opeHue yriisi B KUCIOpPOJIE.
37 Ilony4yeHue yrojdbHOM KUCIOTHI U U3yYEHUE €€ CBOMCTB.
38 Ilepexon kapOOHATOB T'MIPOKAPOOHATHI.
39 Paznoxenue rupokapOoOHaTa HaTpusl.
40 [ToryueHue KpEMHHEBON KUCIIOTHI U U3Y4YEHUE €€ CBONCTB.
IlpakTuyeckne padorbl. CBoiicTBa HemeTaiIoB M HX coenuHennid  (34.) Pemenue
SKCIIEPUMEHTAIbHBIX 3a1a4 1o TeMe «lloarpynmna kucinopoaa». Pemenne skcnepuMeHTalIbHBIX 3a1a4
o teMe «[loarpymnmna azota u yriaepoaay». [lonydenue, coOupanue U pacro3HaBaHUE T'a30B.
Tema 4. BBeneHue B oprann4yeckyro xumuio (34.)
[Ipenmer opranuueckoit xumun. TXCOC A. M. bytneposa. YraeBonopoasl. Kucnopoaconepxaniue
OpPraHUYECKHUE BEIIECTBA.
Tema 5. O000menne 3HAHUI 10 XMMHUM 32 KyPC OCHOBHOM IIKOJbI ( 7 4.)
@U3NYEeCKUil CMBICI MOPSIKOBOIO HOMEpa XMMHYECKOTO 3JIEMEHTAa B IEPUOJUYECKON CHCTEME
xumuueckux anemeHtoB J[.M. MenzaeneeBa, HOMEpOB mepuofa M TPYIIbl. 3aKOHOMEPHOCTU
U3MEHEHHUs CBOMCTB 3JIEMEHTOB M UX COECIUHEHHMH B MEpUOJax W Irpynmnax B CBETE MPEACTABICHUI O
CTPOCHHH aTOMOB 3JIEMEHTOB. 3HAUYE€HHE MEPUOTUIECKOr0 3aKOHA. THIBI XUMUYECKUX CBSI3€H U THUIIbI
KPUCTANIMYECKHUX PEIIETOK. B3auMOCBSI3b CTPOEHUS U CBOMCTB BEIIECTB.
Krnaccudukanusa XuMHUYECKUX peakluid MO pa3IuyHbIM IpHU3HAKaM (YUCIIO U COCTAaB Pearupyromux u
00pa3ylIIMUXCS  BEIISCTB; TEIJIOBOW 3(QEKT; HCIONb30BaHUE KaTaIM3aTopa; HaIpaBIICHUE;
M3MEHEHUE CTETICHeH OKUCIICHUS aTOMOB).
[IpocTeie u cnoxHbIe BelecTBa. MeTaisl 1 HeMeTa/uibl. ['eHeTnueckue psaasl MeTasia, HeMeTamia v
nepexoaHoro meramia. Okcunabl (OCHOBHBIE, aM(pOTEpHbIE U KUCIOTHBIE), THAPOKCUABI (OCHOBAHUS,
aM(OTepHbIe THUAPOKCHIBI M KHUCIOTBI) W COJIM: COCTaB, KJIAcCH(PHUKAIMig M OOIIMe XUMHUYECKUE
CBOMCTBA B CBETE€ TEOPUU DJICKTPOJIUTUYECKOM [UCCOLMALMK W MPEICTABICHUNM O TIpoleccax
OKHCJIEHUSI-BOCCTAHOBJICHHUSI.
PesepB — 2 vaca
6. TEMATUYECKOE IINTAHUPOBAHMUE
C YKA3AHUEM KOJMUYECTBA YACOB JIJISI KAXKJIOU TEMBI.

8 kiace
Ne Cogepxanue yaeOHOTo MaTepuana Konuuectso
4acoB
1 | Beenenue 7
2 | ATOMBI XUMHUYECKHX DJIEMEHTOB 10
3 | IlpocTeie BemecTBa 4
4 | CoenMHEHUS XUMHUECKUX DIIEMEHTOB 10
5 | 3menenus, mpoucxosmiye ¢ BemecTBaMu 12
6 | PactBopenue. PactBopbl. Peakuyuu HOHHOrO OOMEHa W OKHCIUTEIBHO- 24
BOCCTAHOBHUTEJIbHBIC PEAKIIHN
7 | PesepB 3
Hroro 70
9 kJaacc
Ne Copepxanne yueOHOTO MaTepuana Konuaectso
JacoB

1 | OOGmas xapakTepuCTUKa XHMHUYECKUX DJIEMEHTOB U XUMHUYECKUX peaKluii 14
2 | Meramubt 18
3 | Hemeramibt 24
4 | BeneHue B OpraHU4YeCKyr0 XUMHUIO 3
5 | O6o06meHne 3HaHUH 32 KypC OCHOBHOM IITKOJTHI. 7
6 | Pesepn 2
Hroro 68
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7. Ilpniioxkenne: KaJeHIAPHO-TeMaTHYeCKoe IVIAHMPOBaHNEe HA TeKYIIUi y4eOHbIH roj.

8. YYHEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHHUE OBPA3OBATEJBLHOM JEATEJIBHOCTH.

y‘le6HI/IK, JOIMOJHUTECIbHAA JIUTEpaTypa I
yJamuxcs: IMoJIHOC Ha3BaHUE, aBTOP, KEM
PEKOMEHA0OBAH, U3ATCIbLCTBO, 'Ol U3JaHUA

YMK yuutens: METOAMUECKOE
obecrieueHre TIPeToIaBaHus

MaTtepuanbHO-TEXHHUYECKOES
oOecrieyenne
00pa3oBaTenLHOro MpoIecca

Yueonukn: Xumus. 8 knacc. O.C.I'abpuensH. -
M.: ipoda-Yaeonuk. 2013.

Xumms. 9 xiacc. O.C.I'abpuensn. .-M.: Ipoda-
VYuebnuk. 2013r

HJon.aureparypa

M.A Ps60s, E.}O.Hesckas

Tectel mo xumuu. K yueonuky O.C.['abpuensna
«Xumua 8§ kmace» (B 2 yactax) —M.:
UsnarensctBO «OK3amen», 2012
O.C.I'abpuensia, H.I1.BockoboiiHnKoBa

Xumusl B TECTaxX, 3a/lauax, YIpaKHEHUAX.8-9 KII.
M.: [Ipoda, 2012

O.C.I'abpuemnsn, I1.H.bepéskun, A.A.Ymrakosa
Xumus. 8 Ki1acc: KOHTPOJbHBIE U MPOBEPOUHBIC
pabotel kK yueOnuky O.C.I'abpuensHa « Xumusi.
8xmace», M.: [Ipocsemenue, 2011
0O.C.I'abpuensia, H.I1.BockoOotinnkoBa

Xumusl B TECTaxX, 3a/lauax, YIpaKHEHUAX.8-9 KII.
M.: [Ipoda, 2010

JJ1eKTPOHHBbIE pecypchl

1. CaiiT eMHOW KOJUIEKINHU HU(PPOBBIX
obpasoBarenbHbIX pecypcon(http://school-
collection.edu.ru)

2. denepanbHbIi EHTP HHHOPMAIIMOHHO-
obpa3oBatesbHbIX pecypcos http://fcior.edu.ru.
(PLUIOP).

3. Caiir learning9151394, B mpocTpaHcTBe
KOTOPOTO pa3MEeLICHbl YPOKH U 3aJlaHus Kypca
XuUMuUH 8-9 Ki1accoB (U1 AUCTAHIUOHHOTO
o0y4eHus)

4, «XumMu4eckass HHPOPMALMOHHAS
cerb ChemNet»http://www.chemnet.ru. —
PYKOBOJHTENb MPOEKTA JIEKaH XUMHYECKOTO
¢dakynsrera MI'Y um. M.B. JlomoHocOBa.

5. Caiit http://www.chem. reshuege.ru

6. Caiir http://www.alhimik..ru

O.C.l'aopuensia, [I1.H.Bepéskun,
A.A.YmrakoBa Xumusa. 8 Kiacc:

KOHTPOJIbHBIE U TIPOBEPOYHBIC
paboTh K yueOHUKY
O.C.l'abpuensina « Xwumwus., 8

kimace» M.: poda 2013

O. C. Ta6puensn, A. B.
KynmoaXumusa. 8-9  kmacchl.
Meromuueckoe mocobue. M.:
Hpoda 2014

0O.C.I'abpuensia, BockoboHKOBA
H. I1. A.A.YmakoBa HactonpHas
kaura yaurens M.: Ipoda 2014
O.C.I'abpuensH H.IT.
Bocko6otinnkosa A.B. furykosa
«Xumus» . 9xnacc. HactonpHas
kHura yuutens .- M.: Jlpoda,
2011 rox O.C.I'abpuensiu
I1.H.Bepé3kun, A.A.YmakoBa
Xumus. 9 K1acc: KOHTPOJIbHBIE U

MIPOBEPOYHBIC paboThI K
yueoHuKy O.C.I'abpuemnsHa

« Xumus. 9 kimaccy

HH. Tapa, P.I. IBanosa,
A.A Kagpepuna.

HacronpHass  kHWra  yumrens
XHUMHH. -M.: 000

«H3marensctBo ACT»: 000
«M3patenbctBo AcTpenb» 2010

[IepcoHanbHbBI KOMIIBIOTED,
MPOEKTOP,
WHTEpPaKTHUBHAs JOCKa,

tabmuua  [lepuogmueckas,
TaObMUIBl  PAaCTBOPUMOCTH,
XUMHYECKast CBSI3b,
nepepaboTka He(TH,
NIEKTPOIUTHYECKAS
JUCCOLMALINS,
MIPOU3BOJICTBO cepHOi
KHCJIOTBI 1 AP.

Kommutekr JIUCKOB
COBPEMEHHOU
T'YMAaHHUTApHOU aKaJgeMuu
COopHUK JTUCKOB
JIEMOHCTPALMOHHBIX

OIIBITOB JUTSL cpenHen
0011e00pa30BaTEbHOMN
LIKOJIBI, BupryanbHas
nmaboparopwus,

YMHUKH U yMHUIBI, ONBITHI

co B3pelBaMH u  0Oes.
Komnexuun BEIIIECTB.
PeaktuBsl

9. INIAHUPYEMBIE PE3YJIBTATBI U3YYEHHUSA YYEBHOTI'O ITPEJIMETA.
OcHoOBHbIE OHATHS XUMHH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MIPEICTABICHHI)

BbIYCKHHUK HAYUMTCS:

* OITMCHIBATh CBOMCTBA TBép)II)IX, KHUIOKUX, Fa3006paSHI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC

IIPpU3HAKH,

* XapaKTepr30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBaM, yCTaHABIMBATh MPUUMHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKY JAaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
* PacKphIBaThb CMBICT OCHOBHBIX XUMHYECKUX TOHSATHH «aTOM», «MOJEKYIa», «XUMHUYECKUN

QJICMCHT», <«IIPOCTOC BCHICCTBO»,
CUCTCEMY XUMUH,

«CJIOXKHOE BCIICCTBO»,

«BaJICHTHOCTDb»,

HCIIOJIb3Ysl 3HAKOBYIO
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http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Ffcior.edu.ru
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.chemnet.ru
http://www.metod-kopilka.ru/go.html?href=http%3A%2F%2Fwww.alhimik..ru

* H300pakaTh COCTAB MPOCTEUIINX BEMIECTB C IMOMOIIBI0 XUMHYECKHX (OPMYNI M CYIIHOCTH
XMMHUYECKHUX PEAKIUHI C TIOMOLIBIO0 XUMUYECKUX YPABHEHUI;

* BBIYHCIIATH OTHOCUTEIIHYIO MOJICKYJIIPHYIO H MOJIIPHYIO MacChl BEIIECTB, a TAKKE MaCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTA B COSTMHEHUSX /ISl OLIEHKH WX MPAKTUYECKOW 3HAYUMOCTH;

* CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHMSI, KHCJIOTHI, COJI;

* KJIacCU(UIIUPOBATH OKCUIBI M1 OCHOBAHWS IT0 CBOMCTBAM, KUCIOTHI U COJIU TIO0 COCTaBY;

* OIIMCBIBATh COCTAB, CBOWCTBA U 3HAYCHUE (B MPUPOJIC U MPAKTHYCCKOMN JEATEIbHOCTH YEJIOBCKA)
MIPOCTHIX BEIIECTB — KHCIOPOJIa U BOJIOPOAA;

* IaBaTh CPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYCCKUX IJIEMEHTOB M BAXHCHIIUX COCIUHCHUI
€CTECTBCHHBIX CEMEHMCTB IIEI0YHBIX METAJJIOB U FaJOI'€HOB;

* [10JIH30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM M XUMHUYECKOM TOCY/I0M;

* MPOBOJIUTH HECJIOKHBIE XUMUYECKHE OIBITHl U HAOTIOJEHUS 32 U3MEHEHUSIMU CBONCTB BEIIECTB
B IIPOIlECCe HX TpPEBpallleHui; cOOJII0AaTh IMpaBWIa TEXHUKH OC30MaCHOCTH IPH TMPOBEIACHHUU
HaOJIIOICHUI U OIIBITOB;

* pa3auyYaTh SKCIEPUMEHTAIBHO KHCIOTHI W IIEIOYHM, IMOJIb3YsACh HHIMKATOPAaMH; OCO3HABaTh
HE0OXOTMMOCTh COOIIOICHHSI Mep O€30MaCHOCTH P OOPAIICHUH ¢ KUCIOTaMH U IIET0YaMH.

Boinycknuk noayuum 603mMo03HCHOCH HAYUUMBCA:

* 2PAMOMHO 00PAWAMBCSL C BEUeCMBAMU 8 NOBCEOHEBHOLU HCUZHIUL,

* 0CO3HABAMb HEOOXOOUMOCIbL COONIOOEHUS NPABUTL IKOJOSUYECKU 0e30NACHO020 NOBedeHUs 8
OKpYdHcaroujeli npupooHoll cpeoe;

* HOHUMAMb CMBICL U HE0OX0OUMOCMb COOII00eHUs NPeOnUCAHUU, NpedlazaemblX 8 UHCIPYKYUSX
1O UCNOIL30BAHUIO JIEKAPCME, CPe0Cma8 ObIMo8oU XUMUU U Op.;

* UCNONIL306AMb  NPUOOPemEHHble  KIIoYedble  KOMNEMEHMHOCMU — NPpU  6bINOJHEHUU
UCCIe008AMENbCKUX  NPOEKMO8 N0 U3YYEHUID CBOLCME, CNnOCc0O08 NONYYeHUs. U PACHO3HABAHUS
seuecme;

* PA36UBAMb KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOIb3YSL CPeOCHEa YCMHOU U NUCbMEHHOLUL
KOMMYHUKayuu npu pabome ¢ mekcmamu y4eOHuxa u OONOJHUMENIbHOU TUMepamypoil, CHPasoYHbIMU
mabauyamu, NposeIAms 20MOBHOCMb K VBAJCEHUI0 UHOU MOYKU 3PeHusi npu  00CylcoeHuu
Pe3YIbmamos 6blNOJIHEHHOU pabomwl;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUID O 8eUeCBAX U XUMUUECKUX NPOYeccax, KpumuuecKu
OMHOCUMbCL K NCEBOOHAYUHOU  UHpoOpMayuu, Hed0OPOCOBeCmHOl  peKiame,  Kacaroweucs
UCNOIL30BAHUS PA3TUYHBIX EUJECNE.

[Teproanyeckuii 3aK0H U IEPUOANYECKAs CUCTEMa XUMUYeckux aneMeHToB J{. V. Menneneena.
Crtpoenue BelecTna

BuINyCKHUK HAYYHUTCH:

° KJ'[aCCI/I(l)I/IHI/IpOBaTI) XUMHUYCECKUEC DJJIEMCHTBI Ha MCTAJlZIbl, HEMETaJlJIbl, 3JICMCHTBI, OKCHUIbI U
THJIPOKCUBI KOTOPBIX aM(OTEpHbI, U HWHEPTHBIC 3JEMEHTHl (ra3pl) AJIi OCO3HAHMS BaXHOCTU
YIOPSAJOYEHHOCTH HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICH Nepuoauyeckoro 3akona JI. . Menneneesa;

* ONIMCBHIBATh M XapaKTepU30BaTh TAOJIMUHYIO (POpPMY NEPUOANYECKON CHUCTEMBI XHUMHYECKUX
JJIEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SAJIEP U PACIPEIACICHUE YUCIa JIEKTPOHOB 110 3JIEKTPOHHBIM
CJIOSIM aTOMOB XUMHUYECKHUX JIEMEHTOB MaJIbIX [IEPUOJ0OB NIEPUOJINYECKON CUCTEMBI, A TAK)KE Kaausd U
KaJIbIUS,

* pa3iMyaTh BHUJBl XMMHWYECKOW CBS3U: HOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO, KOBAJIECHTHYIO
HEIOJISIPHYIO U METAJTIMYECKYIO;

* 1300paxkaTh DJIEKTPOHHO-UOHHBIE (OPMYIIBI BELIECTB, OOPAa30BaHHBIX XMMUYECKUMHU CBSI3IMHU
pa3HOTO BUAA;

* BBISIBJISITH 3ABUCUMOCTD CBOMCTB BEILIECTB OT CTPOCHUS UX KPUCTALINYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METATNIMYCCKUX

* XapaKTepU30BaThb XMMUYECKUE HIIEMEHTBI U UX COCIUHECHHS HA OCHOBE IIOJIOXKECHUS DJIEMEHTOB B
NEPUOINYECKOIN CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* OIIUCHIBATh OCHOBHBIE OTamnbl OTKpbITUA [I. 1. MenneneeBbIM NEPUOAUYECKOTO 3aKOHA H
HepnonnquKoﬁ CHUCTEMBbI XUMHNUYECCKHUX JJIEMECHTOB, ) KU3Hb U MHOFOO6p33HyI0 HAayY4YHYIO JCATCIIBHOCTD
Y4€HOTO;
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* XapaKTEepU30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHUE NEPUOAUYECKOrO0 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB [[. Y. Menneneesa;

* OCO3HAaBaTh HAy4YHbIE OTKPBITHS KaK pe3ybTaT IJIUTENbHBIX HAOII0JEHHI, ONMBITOB, HAYYHOMN
IIOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUM.

BolnyckHUuK noiyuum 603mM04CHOCHLb HAYUUNLBCA:

* 0CO3HABAMb 3HAYEHUE MEeOPEeMUYECKUX 3HAHUU OJIsl NPAKMUYEeCKOU 0esimelbHOCMU 4eN08eKd;

* OnuUCHLIBAMDb U3VUEeHHbLEe 0OBLEKMbL KAK CUCMEMbl, NPUMEHSS I02UKY CUCEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCAX NEPUOOULECKOU CUCEMbl XUMUUECKUX DNeMEHMO8 OJisl
00BACHEeHUs. U NPeOBUOEHUSL CBOUICE KOHKPEMHbIX 8eUlecmas;

* pa3suBamsv  UHGOPMAYUOHHYIO KOMNEMEHMHOCMb HOCPeOCEOM  YeryOnieHus 3HAHUtl 00
UCmMopuu CMaHoBleHUs XUMUYECKOL HAYKU, €€ OCHOBHbIX NOHAMUL, NepUoOUYecK020 3aAKOHA KaK
00HO020 U3 BANCHEUUIUX 3AKOHO8 NPUPOODL, A MAKIHCE O COBPEMEHHBIX OOCTMUNCEHUSX HAYKU U TMEXHUKU.

MHoroo6pa3ue XUMHIEeCKUX PeaKITuii.

BoinycKHUK HAYyYMTCH:

* O0BSICHATH CYTh XUMUYECKHUX MIPOLECCOB U UX NMPUHIUIHAIBEHOE OTJINYME OT PU3NYECKUX;

* Ha3bIBATh IIPU3HAKU U YCJIOBUS IPOTEKAHUSI XUMUUECKUX PEaKLIMIA;

* YCTaHABJIMBATh MPUHAJJICKHOCTh XUMHUECKON PEaKluu K OMpeeIEHHOMY THIIY 1O OJTHOMY M3
KJ1acCU()MKALMOHHBIX MPHU3HAKOB: 1) MO0 YHCIY M COCTAaBY MCXOAHBIX BEIIECTB U MPOAYKTOB PEaKLUU
(peakuuu COEAMHEHHUs, Pa3jIOKEHUS, 3aMelIeHUs] U 0OMeHa); 2) M0 BBIIEICHHUIO WM TMOTJIOMIEHUIO
TEIUIOTHI (PEaKIMH SK30TEPMUUECKUE W DHIOTEPMHUYECKHUE); 3) 0 U3MEHEHHUIO CTENEHEH OKHUCIICHUS
XUMHUYECKUX 3JIEMEHTOB (PEaKIMi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) IO 00paTUMOCTH IpoIecca
(peaxmu oOpaTuMbie M HEOOpPATUMBIE);

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIUIA;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHNE XUMHUECKOTO PABHOBECHS;

* COCTABJIATh YPAaBHEHUS JIEKTPOIUTHUECKON TMCCOLMALUN KUCIIOT, IEJI0UeH, COoJel; MOIHbIE U
COKpalIEHHbIE MOHHbIE YPaBHEHUS peaKlMii 0OMeHa; ypaBHEHHUS! OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peaKIuii;

* IPOTHO3UPOBATh TMPOAYKTHl XHMHUYECKHX pEaKnuid 1o (OopMynaM/Ha3BaHUSM HCXOIHBIX
BEIIECTB; OMPEIesITh HCXOIHbIE BEIIECTBA MO (opMyliaM/Ha3BaHUSAM MPOAYKTOB PEaKIIHH;

* COCTaBJIATb ypPAaBHEHUS pEaKLUUW, COOTBETCTBYIOUIUX IOCIEAOBATEIbHOCTH («ILIETIOUKE))
IIPEBPALICHUI HEOPraHUYECKHUX BELIECTB Pa3IMYHbIX KJIACCOB;

* BBIIBJISIT B IIPOLECCE OKCIEPUMEHTAa MPU3HAKHU, CBHJIETENBbCTBYIOUIME O TMPOTEKAHUU
XUMHYECKON pEaKItH;

* IPUTOTOBJIATH PACTBOPBI C ONPEIETEHHON MaCCOBOU J10JIEW paCTBOPEHHOTO BEIIECTBA;

* OIIPENENATh XapaKkTep CPelbl BOJHBIX PACTBOPOB KHUCIOT U LIEJIOYEH 10 MU3MEHEHHMIO OKPACKH
UHUKaTOPOB;

* IPOBOJUTH KAaUECTBEHHBIEC PEAKLINH, TOATBEPKAAIOIINE HAJTMUNE B BOJHBIX PacTBOPax BELIECTB
OTJEJIbHBIX KATHOHOB M aHUOHOB.

Boinycknuk noayuum 603M04#cHOCHIb HAYYUMbCA:

* cOCmasnAms MOJNEKYNAPHble U NOJHbIE UOHHblE YPAGHEHUs N0 COKPAWEHHbIM UOHHBIM
VDAaBHEeHUsAM,

* NPUBOOUMb NPUMEPLL  PearKyuil, NOOMEEPHCOAIOWUX CYUECMBOBAHUE B3AUMOCEA3U MEAHCOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUlecmas;

* NPOCHO3UPOBAMb PE3VIbMambvl 8030€UCMBUSL PASTUYHLIX (DAKMOPO8 HA USMEeHeHue CKOpOoCmu
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb Pe3yIbMambl 8030€liCMEUs PASTUYHBIX (DAKMOPO8 HA cMeWeHUe XUMUYECKO20
PpasHogecus.

MHoroo6pasue BemecTs.

BbINyCKHUK HAYYMTCS:

® OIIpCACIATE MPUHATICIKHOCTD HCOpPTraHNMYCCKUX BCHIECCTB K OAHOMY HW3 H3YUCHHBIX
KJIACCOB/TPYIII: METAJIJIbI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHUSIM;

* OMPEIENSITh BAIGHTHOCTh U CTETICHb OKUCIICHUS JIEMEHTOB B BEIIIECTBAX;

®* COCTABJISITh (bOpMy.]'H)I HCOPraHNYCCKUX COG)II/IHGHI/II\/'I II0 BAJICHTHOCTAM U CTCIICHAM OKHCJICHUS
AJIEMEHTOB, a TAKXKE 3apsjaM MOHOB, YKAa3aHHBIM B TaOJMIIE PACTBOPUMOCTH KHCIOT, OCHOBaHUH U
COJIeH;
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* OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUST (PU3NUECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB
(MeTayIoB U HEMETaJNIOB) M UX BBICIINX OKCHIOB, OOPa30BaHHBIX AJIEMEHTaMH BTOPOTO U TPETHETO
TIEPUOJIOB;

* Ha3bIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTEpHBIC I TPYII OKCHUIOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3pIBaTh OOIIME XWMUYECKUE CBOWCTBA, XapakKTepHbIC I KAKIOTO U3 KJIACCOB
HEOPTraHUYECKUX BEUICCTB: KUCIOT, OCHOBAHHMA, COJICH;

* IPUBOJNUTH TPUMEPBI PEAKIIMH, MOATBEPKIAIONINX XHUMHUYECKUE CBOWCTBA HEOPTaHHMUYECKUX
BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH H COJICH;

* ONPENENSTh  BEIIECTBO-OKHCIUTENb M BEIIECTBO-BOCCTAHOBHUTEIh B OKUCIHTEIHHO-
BOCCTAHOBHTEJIBHBIX PEaKIUsIX;

* COCTAaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIN OamaHc (1 M3YYCHHBIX PEAKIHiA) 10
MIPEUIOKEHHBIM CXEMaM PEaKIIHiA;

* MPOBOJIUTH JIA0OPATOPHBIC OMBITHI, IMOATBEPKAAIONINE XHUMHUYECKHAE CBOMCTBA OCHOBHBIX
KJIAaCCOB HEOPTaHUYECKHX BEILECTB;

* POBOJIUTH JIA0OPATOPHBIC OMBITHI MO IMOJYYCHHIO W COOMpAHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KHCJIOPOJAA, YIJIICKHCIOro Ta3a, aMMHaKa; COCTaBJISTh YPaBHEHUS COOTBETCTBYIOIIMX
peaKuui.

BoinyckHuKk noayuum 603M0M4CHOCHIb HAYYUMBCA:

* IPOCHO3UPOBAMb XUMUYECKUE CBOUCMEA 6eUjeCME HA OCHOBE UX COCMABA U CMPOEHUsL

* NPOCHO3UPOBAMb CnocobHOCMb sewecmsa npos6IsMb OKUCIUMEbHbIE unu
B0CCMAHOBUMETIbHBIE CEOLICMBA C YUEMOM CeneHell OKUCTIeHUs DJIeMEeHMO08, BX00AWUX 8 e20 COCIA8,

* BLIABIAMDb CYUWECHMBOBAHUE 2EHEMUUECKOU 83AUMOCEA3U MEAHCIY Geuiecmeamu 8 psioy: npocmoe
8ewecmen — OKCUO — 2UOPOKCUOD — COJlb,

* Xapakmepuzo6amuv 0codwvle C80UCHEA KOHYSHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTION,

* IPUBOOUMDb NPUMEPbL VPAGHEHUL PeaKyull, Jexcaujux 6 OCHO8e NPOMBIULIEHHBIX CHOC0D08
NOLYYEHUsL AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CIATU,

* onucwleamyv usutecKue U Xumuieckue npoyeccsvl, AGIAIUUECS YACMbIO KPY2080pOMa 8eujecmas
6 npupooe,

* OP2aHU308bI6AMDb, NPOBOOUMb YYEHUYECKUe NPOeKMbl N0 UCCLe008AHUI0 CBOUCME Geujecms,
UMEIOUWUX BANCHOE NPAKMUYECKOE 3HAYEHUE.

I'PAHHUIBI IPUMEHEHUA OINEHKMH.
OueHka yCTHOIO oTBeTa
OTmeTKa «5»: OTBET IOJIHBIN U NPABWIBHBIA HA OCHOBAaHUYM M3YYEHHBIX TEOPHI, MaTEpHaN U3JI0KEH
B ONPEIEICHHOM  JIOTMYECKOW  IOCIENOBATEIbHOCTH,  JMTEPATYPHBIM  SI3BIKOM,  OTBET
CaMOCTOSITEIIbHBIN.

OT1meTKa «4»: OTBET TOJHBIA M MPAaBWIbHBIA HAa OCHOBAHMH HM3YYECHHBIX TEOPHUH, MaTepual
W3JI0’KEH B ONPEACIICHHOM JIOTUYECKOM MOCIJIEI0BATEIBHOCTH, IIPH 3TOM JOIYLIEHBI JABE — TPHU
HECYIIECTBEHHBIE OIITMOKHU, UCTTPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.

OtrMmeTrka «3». OTBET TOJHBINA, HO MPHU ITOM JOMYIIEHA CYIIECTBEHHAs OIMOKAa WM OTBET
HEIIOJIHEIN, HECBS3HBIMN.

OtrMeTka «2»: TIpH OTBEeTE OOHAPYKEHO HEMOHMMAHUE YYAIlEroCs OCHOBHOTO COJEpKaHUS
y4eOHOr0 Marepuaja WIH JOMYIICHBI CYIIECTBEHHBIE OIMMOKH, KOTOPBIC YYAIIUACS HE MOXKET
HCIPABUTH IPU HABOJSAIIUX BOIIPOCAX YUUTEJS.

OT1meTrka «1». OTCYTCTBHE OTBETA

OuneHka KOHTPOJIBLHBIX padoT:
OtMmeTka «5»: OTBET MOJHBIN U IPABUIIBHBIN, BO3MOXHA HECYIIECTBEHHAs OIIMOKA.
OTMmeTKa «4»: OTBET HEMOJIHBIN WM TOMYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OINOOK.
Otmerka «3»: paboTa BBINOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, JOMYIIEHa OHA CYIIeCTBEHHAs
olIMOKa U MPH 3TOM JBE — TP HECYIIECTBEHHBIE OIINOKH.
OrMeTrka «2»: paboTa BBINOJIHEHAa MEHBIIE Y€M Ha TOJOBHUHY WJIM COAEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIIHUOOK.
OtMmeTtka «1»: paboTa He BBINOJIHEHA
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OueHka ymeHuii pemiaTh 3a1a4u
OTmeTKa «5»: B JIOTMYECKOM pPACCY)KJICHHM W PEIICHWH OIMMOOK HET, 3ajada pelieHa
paIMoHaIBbHBIM CIIOCOOOM.
OTMmeTKa «4»: B JJOTUUECKOM PACCYXIACHUU M PEIICHUH HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4ya
pelieHa He parMoOHATFHBIM CITIOCOOOM WITH JIOMYIIICHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIMOOK.
OTmerka «3»: B JIOTUYECKOM PACCYXXJIECHHU HET CYIIECTBEHHBIX OIIMOOK, HO JOIyIIeHa
CYIIECTBEHHAs OIIMOKA B MAaTEMaTHYECKHUX pPacyeTax.
OTMmeTKa «2»: UMEIOTCS CYIIECTBEHHBIC OIMMOKHU B JIOTHYECKOM PACCYXKICHUU U PEIICHUH.
O1meTka «1»: OTCYTCTBUE OTBETA HA 3a/1aHUE.

OneHka IKCIEPUMEHTATbHBIX YMEHUI
OtMeTka «5»: paboTa BBINOJIHEHA MTOJHOCTHIO U MPABUIIBHO, CAENaHbl IPaBUIIbHBIC HAOIIOICHHS
U BBIBOJBI, SKCIIEPUMEHT OCYIIECTBJICH IO IUIaHy ¢ yueToM Tb, mposiBiIeHbl OpraHu3aluOHHO —
TPYJOBbIE YMEHHUSI.
OtmeTka «4»: paboTa BBHINIOJIHEHA TMPABUIBHO, C/IETAHBI IPABHIbHBIC BHIBOJBI U HAOIIOACHUS,
HO TPU ATOM IKCIEPUMEHT MIPOBEEH HE MOTHOCTHIO WM JOMYIIEHbI HECYIIIECTBEHHbBIE OUTMOKHU B
paboTe ¢ BelecTBaMu.
Otrmerka «3»: paboTa BBIIIONHEHA MPABWIbHO, CAETaH JKCIEPUMEHT HE MeHee dYeM Ha
MOJIOBHHY, HO JIONYIIEHAa  CYIIECTBEHHAs OIMMOKa B XOJ€ SKCIEPUMEHTa, B OOBSICHEHUH, B
odopmiieHnn paboThl, B coOmoaeHuu npasui Th.
OtrMerka «2»: JONyILIEHbI J1B€ U 0Oj€e CYIIECTBEHHbIE OMIMOKM B XO0J€ IKCIEPUMEHTA, B
00BbsICHEHHH, B 0(DOpMIICHUH pabOThI, B cOOM0ieHnH npaBuil Th npu paboTe ¢ BemecTBamu.
OtmeTka «1»: y ydamerocst OTCYyTCTBYIOT SKCIIEpUMEHTAIbHBIE YMEHHUS, pad0Ta HE BBIITOJIHEHA.
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