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[NOACHUTEJIBHAA 3AIIMCKA
XNUMUS 9 KITACC

Pabouass  mporpamma  coctaBieHa Ha  ocHOBe  DemepaibHOro
roCyAapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHIapTa OCHOBHOI'O 00111ero 00pa3oBaHus
(ITpuxa3z MunuctepcTBa oopa3zoBanus v Hayku PD ot 17 nexadbps 2010 r. Ne 1897
«O0  yrBepxkAeHUM  (enepasbHOIO  TOCYIapCTBEHHOTO  00pa3oBaTEIBHOTO
CTaHJapTa OCHOBHOTO OOIIEro 0Opa30oBaHUS) C U3MEHEHUSIMU M JIOMIOTHEHUSIMU
[Ipukazom MunoOpnayku Poccum ot 29 nekadbps 2014 r. Ne 1644); [IpumepHoit
paboueli mporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus IO XUMUU (0a30BBIN
ypoBeHb) 1 aBTopckoi mporpammel O.C. ["aGpuensina.

OO0masi XapaKTepUCTHKA Y4eOHOT0 NpeIMeTa XuMusi
B cootrBerctBUM ¢ DenepanbHbIM  TOCYJAPCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIero oOpa30BaHUs YydYalluecs JOJDKHBI OBJIAJICTh
TaKMMH TI03HABATEIbHBIMU YUYEOHBIMH JICUCTBUSIMU, KaK YMEHHE (POPMYIHPOBATH
npo0jeMy M THUIIOTE3y, CTaBUTh LIETU W 3aJladyd, CTPOUTH IUIAHBI JIOCTHKCHUS
1eJei ¥ pelieHus MOCTaBICHHBIX 3a/1a4, MPOBOJIUTH SKCIIEPUMEHT U Ha €r0 OCHOBE
JienaTh BBIBOABI U YMO3AKIIOUEHUS, MPEJCTABIATh UX U OTCTaWBaTh CBOIO TOUKY
3penusa. Kpome Toro, ydaimuecs TOJDKHBI OBIAJETh MPUEMAaMH, CBSI3aHHBIMU C
OTIpEJICTICHUEM TIOHSTHM: OrpaHUYMBATh MX, OIUCHIBATh, XapaKTepU30BaATh W
cpaBHUBaTh. Clie10OBAaTENbHO, IPU U3YUYEHUU XUMUU B OCHOBHOM IIKOJIE yYallluecs
JOJDKHBI  OBJQJICTh yYEOHBIMH JEHCTBUSMH, TIO3BOJISIONIMMUA WM  JOCTHYb
JUYHOCTHBIX, TPEIMETHBIX W METalpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.
Oco0OeHHOCTH coepkaHusd OOyYeHHs XMMHHU B OCHOBHOM WIKOJE OOYCIIOBJICHBI
cnenmuuKol XWMHH KaK HAayKd W TIOCTaBJICHHBIMU 3anadaMu. OCHOBHBIMH
npoOjeMaMu XUMUU SBIIIOTCS HW3YYEHHUE COCTaBa U CTPOEHUS BEILECTB,
3aBUCUMOCTH MX CBOWCTB OT CTPOCHHS, IOJyYEHHE BEIIECTB C 3aJaHHBIMU
CBOWMCTBAMU, HCCJIEIOBAHUE 3aKOHOMEPHOCTEM XUMHUUYECKHX PEAKUUU U IyTer
YIPABJICHHS UMH B IIEJISIX TTOJIYYSHUS BEIIECTB, MAaTEPUAIIOB, JHEPTHUH.

BaxxHellune cogeprkare/ibHbIC JJMHUM NIpeaMera:

® «BEIIECTBO» — 3HAHHE O COCTABE M CTPOCHHUH BEIIECTB, MX CBOMCTBaxX M
OMOJOTHMYCCKOM 3HAUCHUU,
® «XHMHYECKas pEakIus» — 3HAHWE O TMPEBPAlICHUSX OJHHUX BEIICCTB B

Ipyrue, YCIOBUSX TPOTEKaHWS TaKWX MPEeBpallleHuid U crnocobdax
YIPABJICHHSI PEAKLUSIMU;

® (NPUMEHEHHE BEILECTB» — 3HAHUE U OMBIT 0€30IacHOro OOpaIleHUs C
BEIIECTBAMH, MaTepuajlaMu M MpolleccaMy, HEOOXOAUMBIMU B OBITY M Ha
IIPOU3BOJICTBE;

® (I3BIK XUMHUH» — OIEPUPOBAHUE CHCTEMOW BAXKHEUIIUX XUMHUYECKHX
NOHATUH, 3HAHUE XMMHUYECKOW HOMEHKJIATYphl, T.€. UX Ha3BaHHs (B TOM
YHCJI€ U TPUBUAJIBHBIC), BIAJCHUE XUMUUECKOW CUMBOJUKON (XUMHUUYECKUMU
dbopMmynamMu U ypaBHEHHUSIMH), a TaKXe MpaBuiia repeBoja WHpopMaluu c
€CTECTBEHHOTO SI3bIKa Ha SI3bIK XUMUHU U 00paTHO.



ean:
pacmMpenue, yriiyoneHue W 000O0IIeHHe 3HAaHWUK O BEIIECTBE;, pPAa3BUTHE TO3HABATEIbHBIX
MHTEPECOB, HWHTEIUICKTYyaJbHBIX M TBOPYECKHX CHOCOOHOCTEH y4aluxcs, NPEI0CTaBUTh
yyaluuMmcsl MPUMEHUTh XMMHUYECKHME 3HaHUS Ha TMpakThke; (OPMUPOBAHHWE U 3aKpEIUICHHE
NOJYYCHHBIX YMEHHH W HaBBIKOB KOHCTPYHMPOBAaHHMM MPOCTEHIINX MNpUOOpPOB, TpHU
JEMOHCTpAallMM M TPOBEACHUM JIaOOPATOPHBIX OINBITOB M MPAKTHUECKUX pPaldOT; MpUBHUTHE
MIKOJbHUKAM MPAKTHUYECKUX HABBIKOB Pa0OTHI B XUMUYECKOH J1abopaTopuy; 1esieHanpaBiIeHHas
npennpodeccuoHanbHas OpUEHTALMS ITKOJIBHUKOB.
3amaun:
1. CdopmupoBarh 3HaHHE OCHOBHBIX OHATUN U 3aKOHOB XUMUU;
2. BocnuteiBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;
3. Yuuth HaOII01aTh, IPUMEHSThH [TOJyY€HHbIE 3HAHUSI HA TPAKTHKE
MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe
B mnporecce ocBoeHus mporpaMMmbl Kypca XMMHH JJisi OCHOBHOHM IIKOJIBI y4aliuecs
OBIIQ/ICBAIOT YMEHUSMH CTaBUTHh BOIPOCHI, HAOIIOAaTh, OOBICHATH, KIACCU(UIIPOBATH,
CPaBHHBATh, IPOBOJUTH SKCIIEPUMEHT U UHTEPIPETUPOBATH BHIBOJIBI HA €r0 OCHOBE, ONPENETATh
UCTOYHHUKHA XMMHUYECKOH WMH(pOpMAINH, MMOIydaTh U aHAJIU3UPOBATh €€, a TaKKe TOTOBUTH Ha
3TOM OCHOBE COOCTBEHHBIN WH(OPMALMOHHBIN MPOAYKT, IPE3EHTOBATh €T0 U BECTU AUCKYCCHIO.
[IporpaMmma Kypca XUMHHM JJs1 OCHOBHOM WIKOJIBI pa3padarbiBalach € y4€TOM
NePBOHAYANILHBIX MPEICTABICHHI, MOTYYEHHBIX YUalMMKCS B HA4aJIbHOW LIKOJIE IPH U3yUYECHUU
okpyxatomiero mupa. Ilpennaraemas mporpaMma, XoTsi U HOCUT OOIIEKYJIbTYPHBIN XapakTep U
HE CTaBHUT 3a/auyy MpodeccuoHaNbHONW MOATOTOBKU YUalIMXCs, TEM HE MEHee, MO3BOJIIET UM
OTIPENINUTHCS ¢ BEIOOpOM Mpod it 00y4eHHs B CTapIeH IIKOJIE.
bazucHblii yueOHBIH MIIaH HA U3yYEHHE XUMUU B OCHOBHOM IIKOJIE OTBOJUT 2 yueOHbIX Yaca 6
6 Heoerllo, 6ce2o 68 uacoe 200.
IleHHOCTHBIEC OPHUEHTHPbI
LlenHoctubie opueHTanuu, GOpMHpPyeMbIe Y OOYYarONIMXCS B TMPOIECCe HU3YYCHUS
XUMHH, TPOSBIIIOTCS:
B IPU3HAHUM [IEHHOCTHM HAY4YHOTO 3HaHHUSA, €ro MpPaKTUYECKON 3HAYMMOCTH,
JIOCTOBEPHOCTH;
B LIEHHOCTU XUMHUYECKUX METO/I0B UCCIIEJOBAHMS )KUBON 1 HEXUBOU MPUPOIBI.
Tak ke I1IEHHOCTHBIE OPUEHTALMU COJEP)KaHUS Kypca XMMHHM MOTYT pacCMaTpUBATHCS
KaK (popMUpOBaHUE:
YBa)XXMTEJIBHOTO OTHOLIEHUS K CO3UIaTENIbHOM, TBOPUECKOH EATEIbHOCTH;
MOHMMAaHUS HE0OXOIUMOCTH 3/I0pPOBOT0 00pa3a KHU3HU;
NoTpeOHOCTH B O€3yCIIOBHOM BBIIIOJHEHMHM MpaBUi 0€30MacHOro HCHOJIb30BAHUS
BEIIECTB B IOBCEAHEBHON KHU3HU;
CO3HATEJIBHOT0 BbIOOpa Oynymieil npodeccuoHaIbHOM IesITeIbHOCTH.
MPABUJIBHOE MCIIOJIb30BAaHUE XUMHUECKON TEPMUHOJIOTUU U CUMBOJIMKHY;
NOTpeOHOCTH BECTH JWAJIOT, BBICIYIIUBAaTh MHEHHE ONIOHEHTa, Yy4yacTBOBaTh B
JTUCKYCCHH;
CHOCOOHOCTH OTKPBHITO BBIpaXKaTh U apryMEHTUPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUSI.
COXpaHEHHUsI U MOJIEpKaHUsI COOCTBEHHOTO 3/I0POBBS U 37J0POBbSI OKPYKAIOIIUX, B TOM
quCciIe MUTaHUA C YYeTOM COCTaBa M DHEPreTHUYECKOW LIEHHOCTH MHUIIM; COONIONEHUS MpaBUil
0€30MacHOr0 HCIOIb30BAHMSI BEIECTB (JEKaPCTBEHHBIX MPENapaToB, CPEACTB ObITOBON XUMUH,
NECTULINIOB, TOPIOYE-CMAa30UHbIX MAaTEPUAJIOB U Ap.) B IOBCEAHEBHOM XKU3HU.
OnBIT 5MOLMOHANBHO-IIECHHOCTHBIX OTHOLICHHWH, KOTOPBIM Yy4Yalluecs MOJydaroT IpH
U3y4eHHUH Kypca XHMHUH B OCHOBHOW HIKOJE, CHOCOOCTBYET BBICTPAaUBAaHHIO HMMHU CBOEH
KU3HEHHOU MO3UIUH.



IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa

JesTenpHOCTH 00pPa30BaTEIBLHOTO YUPEKACHHS 00IIero 00pa3oBaHus B 00y4eHUN XUMUHN
JOJDKHA OBITh HampaBieHa Ha JOCTIKEHHE OOYyYaroIIMMHUCS CIEAYIOIIUX JHYHOCTHBIX
pe3yJbTaToB:

1) B I[IEHHOCTHO-OPUEHTAIIMOHHOW Ccdepe - YyBCTBO TOPIOCTH 33 POCCHHCKYIO
XUMHYECKYIO HAyKy, TYMaHHU3M,

OTHOILIEHUE K TPYAY, LIEJIeyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;

2) B TpymoBoil cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY JajibHEHIIEH
00pa30BaTeNbHON TPACKTOPUY;

3) B mo3HaBaTeIbHOM (KOTHUTUBHOW, MHTEIJICKTYaJbHOU) chepe — MOTUBALIUS YUCHHUS,
YMEHME YIPaBISATh CBOEH [103HABATEIbHON AESITEIbHOCTBIO.

MertanpeaMeTHbIMH PpPe3yJIbTATAMHM OCBOCHHSI BBITYCKHUKAMHU OCHOBHOM IIIKOJIBI
[IPOrpaMMBbI 110 XUMUU SBJISIFOTCS:

1) BiageHWe YHUBEPCAIBHBIMH E€CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATEIbHOCTH:
HaOJII0ZICHUE, U3MEPEHUE, DKCIIEPUMEHT, y4eOHOe

UCCIIEIOBAaHKNE;  MPUMEHEHHE  OCHOBHBIX  METOJOB  MO3HaHUSA  (CUCTEMHO-
MH(OPMAaLIMOHHBIN aHAJIN3, MOAEIMPOBAHNE) JUISI U3YUYEHMsI Pa3IUYHBIX CTOPOH OKpYKaroIlen
NEHCTBUTENBHOCTH;

2) UCHOJIb30BAHNUE YHHUBEPCAIbHBIX CIIOCOOOB JAEATEIBHOCTU IO PEIICHUI0 MPOOJIeM U
OCHOBHBIX

MHTEJJICKTYaJbHBIX  ONEpaluil:  HUCIOJb30BAaHUE  OCHOBHBIX  MHTEJUIEKTYaIbHbBIX
omepanuii: QopmMyiIHpoBaHHWE TUIOTE3, aHAIW3 W CHHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMAaTH3allMsl, BbIIBJICHHE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

3) yMmeHHE TeHepupoBaTh HJEU U ONPEAENsATh CPEACTBAa, HEOOXOAMMBIE IS UX
peauzanuy;

4) yMeHue onpeAensaTh LeIN U 33aJa4d JIeATeIbHOCTH, BRIOUPATh CPEACTBa peann3aluu
LN U IPUMEHATh UX Ha IPAKTUKE;

5) ucnonp30BaHKUE PA3TUUYHBIX HCTOUHUKOB [T MOJIYYEHUsI XUMUYECKON HH(pOpMaIHH.

IIpenmeTHbIMH  pe3yJibTaTaMH  OCBOEHHUS  BBIIYCKHUKAMHM OCHOBHOM  IIIKOJIBI
IIPOrPaMMBbI 110 XUMHUU SBJISIOTCS:

1. B mo3HaBarenbHOI cdepe:

- JlaBaTh ONpEIENCHHUs M3YYEHHBIX MOHSATHHA: BEIIECTBO (XMMMUYECKHI 3JEMEHT, aToM,
MOH, MOJIEKYJIa,

KPUCTAJIJIMYECKAsl pEIIeTKa, BEIIECTBO, NMPOCTHIE M CIOKHBIE BEIIECTBA, XMMHYECKAs
¢dbopMyia, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCUTENIbHAs MOJIEKYJIIpHasi Macca, BaJ€HTHOCTb,
OKCHJIbl, KHUCIIOTHI, OCHOBaHHS, COJH, aM(OTEepHOCTb, WHAMKATOpP, MEPUOAMYECKHH 3aKOH,
nepuoanyuecKkas CcHcTeMa, [epuogudeckas TaOiauma, M30TOIbI, XHMMHUYEcKas  CB3b,
ANIEKTPOOTPHULIATEIBHOCTh, ~ CTETIEHb  OKHUCIEHHs, DJJEKTPOJUT); XUMHMYECcKas  peakuus
(XumMuyeckoe ypaBHEHUE, reHeTUYecKas CBSI3b, OKHCIJIEHHE, BOCCTaHOBJICHHE,
IIEKTPOJINTUYECKAS TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIINN);

- (hopmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMbICI,

- ONMUCBIBATH JEMOHCTPALIMOHHBIE U CAaMOCTOSITENIBHO IPOBEAEHHBIE IKCIEPUMEHTHI,
HCIIOJIB3YS JIJISl 3TOT0 €CTECTBEHHBIN (PYCCKHI, POJHOMN) S3bIK U S3bIK XUMHH;

- ONIKUCHIBATh U pa3anyaTh U3yYEHHbIE KJIACCHI HEOPTAHUYECKUX COEIUHEHMM, POCTHIE U
CJIOKHBIE BEIIECTBA, XUMHUUECKHUE PEAKIIIH;

- KJTacCU()UIIUPOBATh N3YUYEHHBIE OOBEKTHI U SIBICHUS;

- HaOII0JaTh AEMOHCTPUPYEMBIE M CAMOCTOSITENIbHO MPOBOAUMBIE OMBITHI, XUMHUUECKHE
peaKIMHy, MPOTEKAIOIIe B IPUPOE U B OBITY;

- JenaTh BBIBOABI M YMO3AKIIOUEHHUS U3 HAOMIOACHUH, H3YyYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEHN, IPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTHHU CO
CBOMCTBAMM M3YyYEHHBIX;



CTPYKTYPUPOBATh M3Y4YEHHBIH MaTepual U XUMHUECKYI0O WH(POPMAIIHUIO, TOJYYCHHYIO U3
JPYTUX UCTOYHUKOB;

- MOJIETIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBOIO - TPETHErO NEPUOIOB, CTPOCHUE
IPOCTENIINX MOJIEKYII.

2. B IeHHOCTHO-OpPUEHTAIMOHHOH cdepe:

- QHAJIU3UPOBaThb W OLEHMBATH IOCIEACTBHUSA A OKpYXKawoleil cpeapl OBITOBOM U
IIPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C I1epepadOTKOM BEIIECTB;

- pa3bACHATH Ha IpUMepax (MPUBOIUTH NMPUMEPHI, NOATBEPXKIAIOLINE) MaTepHaIbHOEe
CAUHCTBO U B3aMMOCBA3b KOMIIOHCHTOB JKUBOUM M HEKHUBOHU IMpUpPOAbI U YCIIOBCKA KaK BaXXHYIO
YacTh 3TOT0 €UHCTBA;

- CTpOUTH CBOC MOBCACHUC B COOTBCTCTBHU C INPHUHOUIIAMUA GepencHoro OTHOLICHHUA K
pUpOJE.

3. B TpynoBoii cdepe:

- IUTAaHUPOBATh U MPOBOJUTH XUMUYECKUNA SKCIIEPHUMEHT;

- HCIOJIb30BaTh BEIIECTBA B COOTBETCTBUM C HX IpEAHA3HAYEHUEM M CBOICTBaMH,
OINKCAaHHBIMH B HHCTPYKIHMAX 110 IPUMEHEHUIO.

4. B cdepe 06e30maCHOCTH )KU3HEACSITEIHBHOCTH:

- OKa3bIBaTh MEPBYIO MOMOLIb IIPU OTPABJICHUAX, 0’KOTaxX U JIPYTUX TpaBMax, CBA3aHHBIX
C BEIIECTBAMU U JJaOOPATOPHBIM 000PYIOBAaHHUEM.

Y4eOHO-TeMaTHYeCKHil IJIaH

Paznen Tema KoanuectBo B toM uncne,
4acoB KOHTp.pao.
da3a 3amycka (COBMeCTHOE MPOEKTHPOBAHHE U MJIAHUPOBAHHE YUeOHOT0 I0/1a)
I OO61mas xapakTepuCTUKa XUMUYECKUX JIIEMEHTOB U 10 1

XAMHYECKUX PEaKIUi

@da3a NOCTAHOBKHU M pelleHus1 YueOHbIX 3a/1a4

I Mertaisl 17 1

I Hewmerainsl 29 1
PedaexkcuBHasn ¢gaza

v O0600111eHre 3HaHUH IO XMMHHU 32 KypC OCHOBHOM 12 1

KoJIbl. IToAroToBka K rocynapCTBEHHOW UTOTOBOM
atrectaruu (OI'D)

Hroro 68 4

Coaepixanue Kypca XUMHH
Tema 1. O0mias XapaKTepUCTUKA XUMHYECKHUX 3JIEMEHTOB M XUMHYECKUX
peakuuii. Ilepuoanuyeckuii 3axon u [lepuoanyeckas cucrema
xumuueckux jieMmenToB J[. U. MenaeneeBa (10 4)
XapakTepuCcTUKa DJJEMEHTa II0 ero IojoxeHutro B llepuomuueckon cucreme
xumuueckux oaneMeHTtoB JI. M. MengeneeBa. CBOHCTBAa OKCHAOB, KHCIIOT,
OCHOBAHMW U COJIEM B CBETE TEOPUU DJIEKTPOJUTHYECKON NUCCOUMALMU U
OKHUCJIeHUs-BOCCTaHOBNIeHU. [[oHsATHE O MepexXOaHbBIX dNieMeHTaXx. AMGOTEPHOCTb.
['eneTnueckuit psx  nepexogHoro syneMeHTa. llepuogndeckuidi  3akOH U
Ilepuonnueckass cucremMa xumuuyeckux odaemeHtoB [, WM. MeHnnaeneena.
XUMHUYECKAsT OpraHM3alMs >KUBOM M HEKUBOW NPUPOAbL. XMMHUYECKUU COCTaB
A1pa, MAHTUM W 3€MHOW KOPbl. XUMHYECKHE OJJIEMEHThl B KIETKAX JKUBBIX
OpraHu3MoB. Makpo- U MHUKpodaeMeHTbl. O000IIeHNEe CBEICHU O XUMHYECKUX
peakiusax. Knaccudukaiuss XMMUYECKUX PEAKIMN MO Pa3IUYHbIM TMPU3HAKAM:
«UUCIIO M COCTaB pearupyromux U 00pa3ylolMuxXcs BEUIECTB», «TEIIOBOM




3pdeKT», «HalpaBICHHUE», «U3MEHEHHE CTENEHEH OKHUCICHHUA DSJIEMEHTOB,
o0pa3yromux pearupyrouue BEILIECTBAY, «pazay, «HCIOJIb30BAHUE
karanuzaropa». [loHATHE O CKOpPOCTH XUMHUYECKOM peakuuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHWYECKMX peakiui. KaramuzaTtopsl W KaTanus.
NHrubutopsl. AHTHOKCHUIAHTHI.

JlaGopaTopHbIe ONbITHI.

1.ITony4yeHune rugpoKCcHIa IMHKA U UCCIIEIOBAHUE €ro CBOMCTB. 2.MojenrpoBanue
noctpoennst llepmoamueckoit cucrtembl XuMuueckux anemenroB [, .
Menneneena.

3.3amereHue xemne3oM Menu B pactBope cynbdara meau (1I).

4.3aBUCHUMOCTh CKOPOCTHM XHMHYECKOM pEaKUuu OT MPUPOJBl PEArupYOIINX
BEILECTB HAa IPUMEPE B3aUMOJECHCTBUS KUCIOT C METAJIAMHU.

5.3aBUCHUMOCTb CKOPOCTH XMMHYECKON peaklMK OT KOHIIEHTPALUHA PEarupyronmux
BEILIECTB HA NPUMEPE B3aMMOJECUCTBUS LIMHKA C COJITHOW KHCIIOTOM pa3IMYHON
KOHIICHTpAI1 K.

6.3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT IUJIOMATU COMPUKOCHOBEHHUS
pearupyromux BEUeCTB.

7.MopaenupoBaHUE «KHUIISAIIETO CIO0SD.

8.3aBUCHMOCTh CKOPOCTH XMMHUYECKOW peakluh OT TEeMIIepaTyphl pearupyronux
BEILECTB Ha INpuMepe B3auMmoaencTBus okcupa meau (II) ¢ pactBopoMm cepHoi
KHCJIOTBI Pa3IUYHON TEMIIEPATYpPHI.

9.Paznoxenre mepokcuaa BOAOpOJAa C TOMOIIbI0 okcuaa Mapranma (IV) u
KaTanasbl.

10.0O6Hapy-xeHne Katajga3bl B HEKOTOPHIX MUIIEBBIX MPOTyKTaX.
11.MurubupoBaHre B3auMOJICUCTBUS KUCIIOT C METAJUIAMHU YPOTPOITMHOM.
KonrpouabHas padora Nel

Tema 2. Metasibl (17 4)

[Tonoxenne meraiuioB B [leproanueckoi cucreme XuMuueckux siiementos Jl. 1.
MenneneeBa. Merammueckass KpUCTAIIMYECKash pelIeTKa W MeTaJUlnyecKas
xuMudeckas cBsa3b. OOmme ¢usnueckue cBoiictBa MeTawioB. CriaBbl, HX
CBOMCTBA U 3HAUCHHE. XMMHUUYCCKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEJICH, a
TaKk)kK€ B CBETE€ HUX IIOJOKEHHS B DJIECKTPOXUMUYECKOM PsAy HaNpsHKEHUN
MetauioB. Kopposusi MeramioB u cnocoObl 00pbObI ¢ Hel. MeTamisl B Ipupo/e.
OO01ue crocoObl UX MOIYYEHUS.

OO0masi xapakTepuCTHKA IIEJOYHBIX MeTaLIOB. Metamisl B pupoze. Ooiue
cnocoObl ux mnomydyeHus. Ctpoenue atomoB. lllenounble meTamnbl — MpPOCThIE
BelllecTBAa. BaxkHeilline COEIWHEHUS IIEJOYHBIX METANIOB —  OKCHIBI,
TUAPOKCUIBI U COJIU (XJIOpUIBI, KapOOHATHI, CYIb(aThl, HUTPAThl), UX CBOMCTBA U
pUMEHEHUE B HApOJHOM X03stiicTBe. Kanuitnbie yaoOpeHusi.

OO0mas xapakTepuCcTHUKA 3JIEMEHTOB IJIaBHOM noarpynnsl I1 rpynnsl.
Crpoenne aroMoB. llleno4yHO3EMeENbHBIE METaIbl — IPOCTHIE BELIECTBA.
Baxxnelme coeTMHEHNS MET0UYHO3EMETBHBIX METAJIIIOB — OKCH/JIbI, TUAPOKCHUIBI
U coyii (XJIOPHUIbI, KapOOHATHI, HUTPATHI, CyIb(hatrhl, GocdaThl), X CBONCTBA U
IIPUMEHEHUE B HAPOJHOM XO3SMCTBE.

AJNIOMUHU.



Crtpoenne artoma, (pU3MYECKMe W XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenvHEeHUST ATIOMHHUS — OKCHJ W THAPOKCHA, UX aM(OTEepHBIA XapakTep.
Baxnenmme comu anmtomunaus. [[pumenenre amtoMUHUA U €10 COCIMHECHUN.
Keae3o.

Crpoenue atoma, (GU3MYECKHME M XUMHUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
['eHeTHUeCKUE PAIBI Fe? uFe™.

Baxueitmme conu skene3a. 3HaUCHUE KeJie3a U €r0 COSIMHEHUN ISl IPUPOIbl U
HapOJHOTO X035 MCTBA.

JleMOHCTpaLUH.

OOpa3upl MIETOYHBIX U IIETOYHO3EMENIbHBIX MeTaioB. OOpasilsl CIUIaBOB.
B3anmonenicTBrue HATpusl, JINTUS U KalnbLus C BOAOW. B3aumozaencreue HaTpus u
Mar"usi ¢ KACJIOpoAoM. B3anmoneincrBue mMetaiuioB ¢ HemetamwiaMu. [lomyyenune
ruapokcuoB xenesa (II) u (III).

JlaGopaTopHblie ONbITHI.

12.B3aumojieficTBIE paCTBOPOB KUCJIOT U COJIEH ¢ METaJIaMH.

13.0O3HaKkoMIIEHHE C PYJaMU KeJe3a.

14.OxpammBanue TUIAMEHHU COJISIMU MIEIOYHBIX METAJIOB.

15.B3anmMoielicTBrE KaJIbIUs C BOJOM.

16.ITonydenne ruapoKCcHIa KaablUs U UCCIEI0BAHUE ET0 CBOMCTB.

17.TlonyueHnue ruipoOKCHIa aJTIOMUHUS U UCCIIE0OBAaHUE €T0 CBOMCTB.

18. B3anmoieiicTBHE Kejie3a ¢ COITHOM KUCIOTOM.

19. IMonyuenue runpoxrcuion xkenesa (I11) u (I11) u u3yyenue ux cBONUCTB.

Tema 3. [Ipaktuxkym 1. CBoiicTBa METAJIOB U MX COCAMHEHU U

1. OcymecTBieHne NENOYKH XUMUIECKHUX NTpeBpatieHnid. 2. [lomyyenue n
CBOMCTBA COCIMHEHUN METAILIOB. 3. PelieHue 3kcnepuMeHTANbHBIX 321a4 HA

pacno3HaBaHue W MOJIyYeHne coenHeHU MeTalIoB. ([Tpu aByx4acoBoMm
IJIAHUPOBAHHUHU MTPOBOAUTCS TOJBKO MpakTHyeckas pabdora 3)
Kontpoabsnasi padora Ne 2

Tema 4. Hemeramiasl (29 4)

OO6mas xapakTepucTHKa HEMETaUIoB: moJiokeHue B Ilepuoanyeckoit cucreme
xumuueckux anemeHToB JI. M. MennaeneeBa, 0COOCHHOCTH CTPOEHHS aTOMOB,
anekTpoorpunarenbHocTh  (D0) Kamepa  «HeMeTaluM4HocTwy, panx 0.
Kpucrannuueckoe CTpOEHHE HEMETAUIOB — IMPOCTHIX BEIIECTB. AJUIOTPOIUS.
duznyeckue CBOMCTBA HeMETawIoB. OTHOCHTEIBHOCTH IOHATHH «METall» H
«HEMETaJI».

Bonopoa. Ilonoxenne Bomopoma B Ilepuogmueckoi cucTEME XUMHYECKUX
sanemenToB [[. . MenneneeBa. CtpoeHue atromMa W MOJIEKYJbl. PU3NYECKUE U
XMMHUYECKUE CBOMCTBA BOJOPO/IA, €TI0 MOJYYEHUE U TPUMEHEHHUE.

Boaa.

Crtpoenne Monekysbl. BomopoaHass xumMudeckas cBsi3b. Du3mdeckue CBOMCTBA
BOIbl. AHOMaMU CBOUMCTB BOnbl. ['mapodunbHbie W TUAPO(HOOHBIE BEIIECTBA.
XUMHUYECKHE CBOWCTBA BOAbBl. KpyroBopor Boabl B mnpupoae. Bomoouucrka.
Absparust Boabl. beiToBbie GuabTphl. MuHepanbHble BOJAbL. J(ucTuimmpoBaHHas
BOJIa, €€ MOJyYeHUE U IPUMECHECHHE.



OO0masi XapaKTepUCTHKA IaJIOTEHOB.

Crpoenune aroMoB. IIpocTeie BemecTBa U OCHOBHBIE COECIMHEHUS TaJIOTEHOB, UX
CBOWCTBA.

Kpatkue cBenenus o xiope, 6pome, drope u one. [lpumeHeHune rajoreHoB U Ux
COEIMHEHUI B HAPOJIHOM XO35MCTBE.

Cepa.

Crpoenue aroma, ajuIOTPONMS, CBOMCTBA M NMPUMEHEHHE POMOWYECKOM CEpBhI.
Oxcunpr cepol (IV) m (VI), ux nosydyenue, cBoiictBa M npuMeHeHue. CepHas
KHCIIOTa U €€ COJM, UX NMPUMEHEHHWE B HApOAHOM Xo3sicTBe. IIpom3BoncTBO
CEpPHOM KUCIIOTHI.

A3or.

Crpoenue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BelIeCTBa. AMMHUAK, CTPOEHUE,
CBOWCTBA, TMoOJiydeHHEe MW npuMeHeHne. Coau aMMOHHUs, HX CBOMCTBA U
npuMenenue. Oxkcuapl azota (I1I) u (IV).

A30OTHas KHCIIOTa, €€ CBOMCTBa M NMpuMeHeHue. HutpaTtsl u HUTPUTHI, Mpodiema
UX COJIEP>KAHUS B CEIBCKOXO03UCTBEHHOM MPOIYKIIMHU. A30THBIE y100pEHUSI.
dDocdop.

CrpoeHue aroma, ajuIOTpOmnMs, CBOMCTBa Oenoro M KpacHoro ¢ocdopa, HX
npumeHeHue. OcHOBHBIE coenuHeHus: okcupa docdopa (V) u oprodochopHnas
kucnora, pocharel. DochopHbie ynoOpeHus.

Yraepoa.

Crpoenue aToma, ajIOTpONUs, CBOWCTBAa MoAM(UKaUUW, npuMeHeHne. OKCHIbI
yraepoga (II) u (IV), ux cBoiictBa u npumeHeHue. KapOOHAThI: KalblUT, COJA,
NoTalll, UX 3HaYeHUE B MPUPOJIE U KU3HH YEIOBEKA.

Kpemuuii.

CrpoeHne artoma, KPUCTAIUIMYECKHM KPEMHHMM, €ro CBOMCTBA M IIPUMEHEHHE.
Oxcun xpemuus (IV), ero mpupomnsie pazHoBugHOCTH. CHUIUKAThl. 3HAUYCHHE
COCAMHEHUN KPEMHHS B XKHUBOM M HEXHUBOM Ipupore. lloHAaTtne o cunmkatHOU
IIPOMBILIIEHHOCTH.

JleMoHCTpaIUH.

OOpasupl TrajoreHoB — MPOCTHIX BelIeCTB. B3auMmoJelCTBUE TalOreHoB C
HaTpUeM, C aJloMUHUEM. BoiTecHeHHE XJIopoM OpoMa WK MOoJa U3 pacTBOPOB UX
coneli. Bs3amMmojencTtBue ceppl ¢ METaUIaMH, BOJOPOAOM H  KHCJIOPOJOM.
B3anmonenicTBue KOHIEHTPUPOBAHHOM a30THOW KHCIIOTHI ¢ Meapto. llormomenue
yIJeM pacTBOPEHHBIX BEILIECTB WM ra3oB. BoccTaHOBIEHHE MeIu M3 €€ OKCHUJIa
yriem. OOpasipl NPUPOAHBIX COSAMHEHUN XJjopa, cepbl, docdopa, yriepona,
kpeMHus. O0pa3iibl BAXKHEHIINUX JIJIs1 HAPOJIHOTO XO0341CTBA CyJb()AaToB, HUTPATOB,
KapOoHatoB, pocharos. O6pa3ibl cTeKIa, KEPAMUKH, IIEMEHTA.

JlaGopaTopHbIe ONbITHI.

20.ITonyuyenue u pacrno3HaBaHUE BOAOPOJA.

21.ViccnenoBaHre NOBEPXHOCTHOTO HATSKEHUS BOJIBI.

22.PacTBOpeHUE NTepMaHranara Kajaus Wi MEIHOTO Kyrlopoca B BOJIE.
23.I'unpararust o6e3BoxkeHHOTO cynbdarta meau (II).

24 V13roToBieHHEe TUIICOBOTO OTIIEYaTKa.

25.03HaKOMIICHHE C KOJUJIEKIMEH OBITOBBIX (DUIBTPOB.



26.03HaKOMJIEHHE C COCTAaBOM MHHEPATbHON BOJIBI.
27.KadyecTBeHHAs peakIus Ha raJOreHH -NOHBI.
28.IlonyyeHne u paco3HaBaHUE KUCIOPO/aA.

29.I'opeHue cepbl Ha BO3yXE U B KHCIOPO/IC.

30.CBoiicTBa pa30aBiIeHHON CEPHON KUCIIOTHI.

31.M3ydyeHue cBOMCTB aMMHAKaA.

32.Pacrio3HaBaHue cojieit aMMOHMSI.

33.CRoiicTBa pa30aBICHHON a30THOM KHUCIIOTHI.
34.B3auMoeiicTBie KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C MENIBIO.
35.I'openue docdopa Ha BO3ayXE U B KUCIOPOJE.
36.Pacnio3naBanue (ocgaros.

37.T'openue yriis B KHCIOPOJIE.

38.IlonyyeHne yroiapbHON KUCIOTHI U U3YYCHHE €€ CBOWCTB.
39.I1epexon kapOOHATOB B THAPOKAPOOHATHI.
40.Paznoxenue rusipokapOoHaTa HaATpHUsL.

41.ITomyyeHue KpeMHEBON KHUCIIOTHI U U3yUYEHUE €€ CBOUCTB.

Tema 5. [IpakTukym 2. CBoiicTBa cOeAMHEHNI HEMETAJIOB (IpH JIBYX4acOBOM
IUTAHUPOBAHHUH IIPOBOIATCS TOJIBKO MMPaKTHYECKHE paboThl 1, 2 1 5.)

1. PemieHune 3KCnepuMeHTANbHBIX 3a1a4 110 Teme «Iloarpynmna rajoreHos». 2.
Pemienue 3kcnepuMeHTANBHBIX 3a1a4 1o Teme «Iloarpynma kucjopoaa». 3.
Pemenne skcnepumeHTanbHbIX 3a1a4d 1o teMme «lloarpymma azora». 4. Pemenune
DKCIIEpUMEHTANIBHBIX 3a7ad 1o teme «lloarpymma yriepona». S. IloJydenue,

coﬁnpanne H pacnmo3HaBaHMe ra3oB.
KontpoabsHnast padora Ne 3

Tema 6. O0001mIeHHE 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBKa K rocyaapcTBeHHoii uToropoii arrecranuu (OI'9) (12 u)
[lepnonnueckunii 3akoH U llepuonnueckas cucrema XuMuU4ecKux dnmemeHToB /1. H.
MenpaeneeBa. ®Pu3NUECKU CMBICT TMOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB
NepUoJla M TPyHnbl. 3aKOHOMEPHOCTH HW3MEHEHMS CBOWCTB JJIEMEHTOB U HX
COEIMHEHHUI B MEPUOAAaxX W IPYIIAX B CBETE MPEACTABICHUI O CTPOCHUH aTOMOB
AJIEMEHTOB.

3HaueHHE MEPUOJNYECKOrO 3aKOHA. BHABl XMMHUYECKMX CBA3€H M THIIBI
KPUCTAJUIMYECKUX pElEeTOK. B3auMOCBA3b CTPOEHHMS U CBOWCTB BEILIECTB.
Knaccudukanus XUMHUYECKMX peakuud MO Ppa3IMYHbIM MpU3HAKaM (YUCIO U
COCTaB pearupyroumx 1 00pa3yronuxcs BEUIeCTB; HAIMYKME TPaHMIIbI paszena ¢as;
TErI0BOM 3P¢EeKT; M3MEHEHHE CTENEeHEH OKUCIEHUSI aTOMOB; HCIOJIb30BaHUE
KaTaau3aTopa; HampaBiieHHe MNpoTekaHus). CKOpOCTh XMMHUYECKHX pPEakUuuid u
dakTopsl, Biaustomue Ha Hee. OOpaTUMOCTh XMMUYECKHX PEAKIUH U CIOCOObI
CMENICHUS] XMMHYECKOTO PaBHOBECHSI.

[IpocTbie U cioOXHBIE BemiecTBa. MeTayulbl M1 HeMETaJUIbl. |'eHeThyeckue psiabl
MeTajula, HeMeTaula M TmepexoaHoro wetamia. OKCUIbl U THAPOKCHUIBI
(ocHOBaHMSI, KHUCJIOTBHL, aM@OTepHbIE THAPOKCHABI), coau. Mx cocras,
kiaccudukanms w oOmue XWMHYECKHE CBOMCTBA B CBETE€  TEOpUU

BJIEKTPOJIUTUYECKON IUCCOLIUALINY.
Kontpoabsnast padora Ne 4






KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE. XUMHUA 9 KJIACC

Ne,
aara

Tema ypoka (mun

ypoka)

OCHOBHBIE€ BUJIBI
JeATeJbHOCTH

OCHOBHBbIE TOHATHSA

Hpeamernbie YY /I

MeranpeamerHnbie YV /|

Oﬁlllaﬂ XAPaKTEePUCTUKA XUMHYECCKUX 3JICMECHTOB 1 XUMHUIECCKHUX peammﬁ. Hepnounqecxui’l 3aKOH H nmepuoanvecrasi CHCTeMa XUMHYECCKUX

jemeHTOB J|.M.Menaeneena (104.)

1 XapakTepucruka Xapaxkmepuzosams E{‘:‘H’,F”;ﬁT‘EHCTPYKTaK Hayuamcsa: xapaktepuszoBaTh | PeryjJsiTUBHbIE: CTaBST
XUMHUYECKOTO XUMHUUYECKHE EMEHTBl | YanakTenucTca XUMHYECKHE MIeMEHTHI 1-3 — | yueOHbIe 3a7a4u Ha OCHOBE
3J€MEHTa Ha 1—3-ro nepuo10B Mo XUMUULCKOTO AeMenTa | TO MeproJia 1o UxX COOTHECEHHUS TOT0, YTO yKE
OCHOBAHHUU €TO UX MOJIOKCHHUIO B o nonoxenio R TICX3 | ponoxkennto IICXD JLU. M3BECTHO U YCBOCHO
MOJIOJKEHUS B ITepuoanueckoit A1 Menneneesa. Menneneena. y4auumMmcesi, 1 TOro, 4To eié
[Tepuoanueckoit CHUCTEME XUMUYECKUX Lonyuam 6o3moorcnocmo HEU3BECTHO
cucteme /1. . sneMenToB /[. H. Hay4umbucs: ONUCHIBATH Ilo3HaBaTeBbHBIE:
Menneneena Menneneesa. U3Y4YEHHbIE OOBEKTHI KaK CaMOCTOATEIIBHO BBIICIIAIOT U

Apaymenmuposamu CUCTEMBI, IPUMEHSS JOTUKY | GOpMYIHPYIOT

CBOMCTBA OKCHJIOB U CHUCTEMHOTI'0 aHau3a [I03HABATEJIbHYIO 1IE€JIb

TUAPOKCHIOB METAJUIOB KoMmmyHukaTuBHBIC:

Y HEMETaJJIOB (bopMyIHpYIOT COOCTBEHHOE

MOCPEJICTBOM MHEHHE U TO3UIIHIO, 33]]aI0T

MOJIEKYJIIPHBIX, BOIIPOCHI, CTOAT MOHATHBIE JI51

TIOJTHBIX U napTHEepa MOHATHS

COKpAaIICHHBIX HOHHBIX JIlnunocTHbIE: (HOPMUPOBATH

YpaBHEHUH peakiui OTBETCTBEHHOE OTHOIIEHHE K
YUYEHHIO

2 XapakTepucTuka Xapaxkmepuzosamao XY;“‘;;‘;Z‘:;?(Z‘;:”JCT?PMPHM Hayuamca: xapakrepu3oBarh | PeryjasiruBHble: CTaBAT
XUMHYECKOTO XAMHYECKHE 3JIEMEHTHI - TT( XUMHUYECKHE JIEMEHTHI 1-3 — | yueOHbIe 3a7aud Ha OCHOBE

QJICMCHTA Ha
OCHOBAHUU €Iro
ITIOJIOXKCHHUA B

1—3-ro nepuo10B MO
WX TIOJIO)KEHHIO B
Ilepuoanueckoit

o monoxenurn r TICXD
JI.1. MenneneeBa.

ro Mepuoja 1o ux
nonoxenuto [ICXD JI.U.
Menneneena.

COOTHCCCHUS TOT'O, UTO YIKC
HU3BCCTHO U YCBOCHO
ydqamuymces, 1 Toro, 4Tto emié

[Tepuoanueckoii CHCTEME XUMHUYCCKUX Tlonyuam 6o3modrcHocmo HEH3BECTHO

cucrteme /1. W. snemenTos /I. W. HAY4UmuvCs. ONUCHIBATD ITo3naBaTesbHBIE:

Mennaeneena Meuneneesna. W3y4eHHBIE OOBEKTHI Kak CaMOCTOSITEIILHO BBIICIISIOT U
Apaymenmuposamu CHUCTEMBI, MPUMEHSIS JIOTUKY | GOpMyIHpPYIOT




CBOMCTBa OKCUOB U
TUAPOKCHIOB METAJUIOB
Y HEMETAJJIOB
MIOCPEJICTBOM
MOJICKYJISIPHBIX,
MIOJIHBIX U
COKpAIICHHBIX HOHHBIX
ypaBHEHUH peakiui

CHUCTCMHOI'O aHaJIM3a

IMMO3HABATCJIbHYIO ICIIb
KomMmyHunkaTuBHbIE:
bopMyIUpyIOT COOCTBEHHOE
MHEHUE U MO3ULIUIO0, 3a]JaI0T
BOIIPOCHI, CTOAT MMOHATHBIC IJIA
napTHepa MOHSATHUS
JIlnunocTHbIE: (HOPMUPOBATH
OTBETCTBEHHOE OTHOIIEHHE K
YUYCHHIO

CBoiicTBa OKCHJIOB,
KHCJOT,
OCHOBaHUIH, coNeH

Xapaxmepuszosambo
XUMHYECKHE CBOUCTBA
OKCHJIOB, OCHOBAHUH

XUMHWYECKHE CBOWCTBA
OKCHJIOB, OCHOBaHHH
KHCJIOT, COJIEH B CBETE

Hayuamcs: na3zpiBath o01mme
XMMHYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX

PeryasiTuBHbBIE: CTaBAT
y4eOHYIO0 3a7a4y, ONPECIISTIOT
MOCJICIOBATEILHOCTD

B CBETE TEOPUU KHCJIOT, COJIEH B CBETE€ | TEOPUHU OKCHJIOB, KUCIIOT, OCHOBAaHUM | TPOMEKYTOUHBIX 1LI€JIeH C
3IEKTPOJIUTUYECKON | TEOPUH ANEKTPOJUTUYECKON u couierd ¢ mozuuuu TO/; Y4E€TOM KOHKPETHOTO
JUCCOIIMAIIUU 1 AIEKTPOIUTUUECKON JIUCCOITUAIINY U MIPUBOAUTH IPUMEPHI pe3ynbTaTa, COCTaBISIOT IIaH
OKHUCJICHUS- JUCCOIMAlUU U OKHUCIICHUS- peakiLuii, MOATBEPKAAOIMIMNX | U aJrOPUTM ACHCTBUI
BOCCTaHOBJICHUS OKHUCIICHUS- BOCCTaHOBJICHUS XMMHUYECKHUE CBOICTBA: Ilo3naBaTenbHbIE:
BOCCTaHOBJICHUS OKCHJIOB, KUCJIOT, CaMOCTOATENIbHO BBIICISAIOT
OCHOBAaHUH, COJIEH. bopMynupyroT
THonyuam 6o3modncrHocmo MMO3HABATENIbHYIO LIENb,
Hay4umbscsi: IPOTHO3UPOBATh | UCIIOJIb3Ys OOIIMe PUEMBI
CHOCOOHOCTh BEIECTBA penieHus 3anaqy
MPOSBIIATH OKUCIUTENbHbIE | KOMMyHHKATHBHBIE:
WJIM BOCCTAaHOBUTEIIbHbBIE KOHTPOJIb U OLIEHKA JIEHCTBUIA
CBOICTBA C YYETOM CTEIICHEN | mapTHepa
OKHCIIEHUS 3JIEMEHTOB, JINYHOCTHBIE: TIPOSBIISIOT
BXOJISIIIIMX B €TI0 COCTaB YCTOMYUBBIA y4eOHO —
MMO3HABATEJIbHBIA HHTEPEC K
HOBBIM CIIOCOOAM peleHus
3a/1a4
I'enetnueckue psaasl | Xapakmepuzoeamo ['eneTudeckue psiapt Hayuamcs: xapaktepuszoBarh | PeryjJsiTuBHblIe: CTaBAT

METAJIJIOB U
HEMCTAJIJIOB

TCHCTUYCCKUC PAAbL
METAIJIOB "

METaJVIOB U HEMETAJJIOB.
Knaccudukamms

MIOJIOKEHHE METAIOB U
neMeTaiioB B [ICXD,

y4eOHyI0 3a/1auy, ONpeAeIsIOT
110CJIEIOBATEIBHOCTD




HEMCTAJIJIOB.

XHUMHUYCCKHUX 3JICMCHTOB.
IlousTue o MEPEXOAHBIX
9JICMCHTAax.

COCTaBJIATh TCHECTHYCCKHEC
pAaabl METAJLTIA U HEMETAJlJIA.

IIPOMEKYTOUHBIX LIEJIEH C
Y4€TOM KOHKPETHOI'O
pe3yJibTaTa, COCTABIIAIOT I1JIaH
Y aJITOPUTM JICHCTBHI
ITo3naBaTtenbHbIE:
CaMOCTOSITEJIbHO BBIJEIISAIOT
bopmynupyroT
[I03HABATENbHYIO LIETIb,
UCTOJIB3Ys O0IINE TPUEMBI
peleHus 3a1a4
KommyHukaTuBHbIe:
KOHTPOJIb U OlLICHKA JEeUCTBUI
napTHepa
JIM4HOCTHBIE: POSIBIISAIOT
YCTOMYUBBIA Y4eOHO —
[I03HABATENbHBIA HHTEPEC K
HOBBIM CIIOCOOAM peLIeHus
3ajga4

Xumuueckas
OpraHu3anus *KUBOi1
Y HEXKUBOUW IIPUPOBI

Xapaxkmepuzosams
POJIb XUMUYECKUX
DJIEMEHTOB B KMUBOH U
HEXKHUBOU IIPUPOJIE.
Knaccuguyuposamo
XUMHUYECKHE DIIEMEHTHI
B KJICTKAaxX Ha MaKpO- nu
MHUKPOIJIEMEHTBI

Xumudeckas
opraHu3arus KUBOHN U
HEXUBOU IPUPOBI.
XHUMHUYECKUHN COCTAB
A/1pa, MAaHTUU U 3€MHOU
KOpbl. XUMHUUYECKUE
AJIIEMEHTHI B KJIIETKaX
JKUBBIX OpPraHU3MOB.
Makpo- u
MUKPOIJIEMEHTHI.

Hayuamcsa: xapakTepu3oBaTh
XUMHUYECKHUI COCTaB »KMBOM
KJIETKH; COCTaB S/Ipa,
MaHTHUH 3€MHOU KOPBI;
Ilonyuam 6o3moorcnocmo
Hay4yumuvcs: OObIACHATH MUD
C TOUKH 3PEHUST XUMUHU

PeryasituBHble: paboTath 10
IUIaHY, UCIIONb3Ysl CIIEHUAIBHO
110/100paHHBIE CPECTBA.
YMeHue OLEeHUTh CTENIEHb
ycrnexa WIHA Heycrexa CBOei
JESTENbHOCTH
Ilo3HaBaTenbHBIE:
aHaJIN3UPOBaTh, CPABHUBATH U
0000111aTh U3y4YEHHBIE TTOHSTHS.
Crpouts noruueckoe
paccyxeHue, BKItoyas
YCTaHOBJIEHHE TPUYHUHHO —
CJIE/ICTBEHHBIX CBA3EH.
[TpencraBnsaTs nHMOPMAIHIO B
BU/JIE PUCYHKA




KommyHukaTnBHbIC:
OTCTauBATh CBOIO TOUKY
3peHus, IPUBOAUTH aPTyMEHTHI,
HOATBEpAkas UX paKTaMU
JInuHocTHBIE: pOpMHUpPOBAHUE
OTBETCTBEHHOI'0 OTHOILIEHUS K

YUYCHHIO
Knaccudukanms Obvsacuams, uro Takoe | O000meHue cBeaeHuii o | Hayuamcs: ycTaHaBIUBATh PeryasiTuBHbI€:
XHUMHYECKHUX XUMHUYECKasl peaKius, XUMHUYECKUX PEAKIUSX. MIPUHAJIC)KHOCTh BBIJIBUTAIOT BEPCUU PEIICHUS
peaKkIuii mo pEaKIMK COSTUHEHUS, Knaccudukanms XUMHUYECKOHN peaKIuu K po0JIeMbI, 0CO3HABATH
pa3IUYHBIM peaKIuu pa3aoKeHus, XUMUYECKHUX PEAKLU 10 | ONpeeIEHHOMY THITY 110 KOHEUYHBIN pe3ysbTaT
OCHOBAHHMIM peakiuu oOMeHa, pa3IMYHBIM OCHOBAHMSIM: | OJHOMY M3

peaKIuu 3aMeIeHNUS, COCTaBY U YUCITY KJIACCU(UKAIMOHHBIX ITo3HaBaTeJbHBIE:

peakuuu
HEUTpAJIU3aLHH,
3K30TEPMHYECKUE
peakuuu,
SHIO0TEPMHUYECKHUE
peakuuu, oopaTuMble
peakuuu, HeoOpaTumsble
peakuuu,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE
peaxkuu, TOMOre€HHbIE
peakuuu, reTeporeHHbIe
peakuuu,
KaTaJIUTHYECKUE
peakiuu,
HEKaTaIUTHUYeCKHe
peaxkuuu, TenIoBOn

3 PexT XuMUIeCKoi
peaxkuu.
Knaccugpuyuposams

pearupyrIux u
00pa3yrommxcs BeIIecTB,
TerioBomy 3¢ deKry,
HaIpaBJICHUIO,
WU3MEHCHHIO CTCTICHEH
OKHCIICHHSI DJIEMEHTOB,
o0Opa3yrommx
pearupyromnue BemecTBa,
daze, UICTIOTB30BAHUIO
KaTaJn3aTopa.

MPU3HAKOB: 1) 1o yuciy u
COCTaBY UCXOJHBIX BEIIECTB

U TIPOJIYKTOB PEaKIIuu
(peakiuu coeTMHECHHS,

Pa3JIOKCHH:A, 3aMCIICHUS U

obmeHa);
2) 10 BBIJCICHUIO HITH
MOTJIONICHUIO TETUIOTHI

(peaKI_II/II/I 9K30TCPMUYICCKHUC

U DHJI0TEPMUYECKUE);

3) M0 U3MEHEHHIO CTETEHEH

OKHCIICHHS] XUMHYECKIX
3JIEMEHTOB (peaKIuu
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE);

4) o oOpaTuMOCTH
nporecca (peakuuu
obpaTuMele U
HEoOpaTHMBbIe);
Tonyuam 803modcHOCHb

BBIOMPAIOT OCHOBAHUS U
KPUTEPHUU I KIIaCCH(PHUKAITUU
[IpeoOpa3oBbIBaTH
nHPOPMALIHIO U3 OJTHOTO BUA
B JIPYroil ¥ BBIOMPATH AJIs ceOs
yno0uyto hopmy dukcanuu
mpeicTaBiIeHHs] HHPOpMAaIiK
KoMMmyHUKaTHBHBIE:
OTCTauBaTh CBOIO TOUKY
3peHUsl, PUBOIUTH APTyMEHTHI,
MOATBEpKas uX (pakTamm.
Pasnuuate B ycTHOH peun
MHEHUE, TOKa3aTeNbCTBa,
THIIOTE3bI, TEOPUHU
JIMYHOCTHBIE: OIPEAEIISIOT
BHYTPEHHIOIO ITO3HIIUTO
oOyJaronmxcs Ha ypoBHE
MTOJIOKUTEITLHOTO OTHOIICHHS K
o0pa3oBaTensHOMY MpOIIECCY,
MMOHUMAIOT HEOOXOTUMOCTh




XUMUYECKHUE peaKkLuu Hay4umcs. COCTaBIIATh Y4CHHUS

10 Pa3JINYHbIM MOJIEKYJISIDHBIE U IIOJIHBIE

OCHOBAHUSIM. WOHHBIC YPABHEHUS 110

Cocmasnamo COKPAILEHHBIM HOHHBIM

MOJIEKYJIIPHBIE, ITOJIHBIE YPABHEHUSM.

Y COKpallCHHbIE

WOHHBIC YPABHEHUS

peakuuii. Onpedensimeo

OKHUCIIUTENDb U

BOCCTaHOBUTEIIb,

IIPOLIECCHI OKUCIIEHUS U

BOCCTAHOBJICHHSI.
[Tonsitue o ckopoctu | Odwacuame, uro Takoe | Ilonarue o ckopoctu Hayuamcs: Ha3pIBaTh PerynasiTuBHbIie:
XUMHUYECKON CKOPOCTb XUMHUYECKON | XMMHUYECKOM peakLnu. (bakTopsl, BIUSIOLINE HA CaMOCTOSITEIILHO
peakuuu peakuumu. @aKkTOpsl, BIUAIOIINAE HA | CKOPOCTh XMMUYECKON OOHApYKUBAIOT U

Yemanasnueamo CKOPOCTb XUMHUYECKHUX PEAKIMU U OOBACHATH UX bopmynupyroT IpoliaeMy.

IIPUYUHHO- peakuui. BJIUSIHUE HA CKOPOCTh Ilo3HaBaTenbHBIE:

CJIEICTBEHHBIE CBS3U
BIIMSIHUSI HEKOTOPBIX
(akTOpPOB Ha CKOPOCTH
XUMUYECKHUX PEaKLn

XUMHUYECKON peakiinu;
Ha3bIBaTh (PaKTOPHI,
BIIMSIIOIINE HA CMELICHUE
XUMHUYECKOTO PAaBHOBECHSI.
Tlonyuam 6o3modncrocmo
Hayuumscs.: TPOTHO3UPOBATH
pe3ynbTaThl BO3AEUCTBUS
pa3anyYHbIX (PaKTOPOB Ha
M3MEHEHUE CKOPOCTHU
XAMHUYECKOW PEaKInu;
MIPOTHO3UPOBATH PE3YJILTATHI
BO3JEHCTBUS PA3IMUYHbBIX
(hakTOpOB HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHSI

BBISIBJISIIOT IPUYUHBI U
ciencTBus siBieHui. Ctposr
JIOTHYECKHUE PacCyKICHHUS,
YCTaHABJIMBAIOT IPUIHHHO —
CII€/ICTBEHHBIE CBSI3U
KoMMyHuKaTHBHbBIE:
YUUTBIBAIOT pPa3Hble MHEHUS U
CTPEMSITCS K KOOPAWHAINH
Pa3IUYHbIX TO3ULUH B
COTPYIHUYECTRBE,
bopMynUpyrOT COOCTBEHHOE
MHEHHE U TTO3UITHIO
JIn4HOCTHBIE: TPOSIBIISAIOT
YCTOWYMBBINA y4eOHO —
M03HABATENbHBIA HHTEPEC K
HOBBIM 00LTMM crioco0amM




penieHus 3anay

KaranuzaTtopsl

ObvscHAMb, YTO TAaKOE
KaTajau3aTop.
Habnwoams n
OnuUCHIBAMb PEAKITUN
MEX/1y BEIIeCTBaMU C
MIOMOIIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U
SI3BIKA XUMUH.
CaMOoCTOsITETLHO
npoB0OUMb OTIBITHI,
MOJITBEP K IAIOIIUE
BIIUSTHUE KATAJIN3aTOPOB
Ha CKOPOCTh

Karanuzatopsl u
karanu3. THruOuTopsl.
AHTHUOKCHU/IAHTHI.

Hayuamcs: ncnonbp3oBaTh
[IPH XapaKTEPUCTHKE
MIPEeBpaICHHI BEIECTB
TIOHSITHSI «KaTaJIU3aTOPY,
«AHTHOUTODY,
«aHTUOKCHUJIAHTEI,
MIPOBOAUTH HECIOKHBIE
XUMHYECKHUE OTIBITHI U
HaOJIIONEeHU 3a
W3MEHEHUSIMHA CBOMCTB
BEIIECTB B MpoIiecce
MIpeBpalIeHH, COOTI0IaTh
npasuia Th u OT.
Lonyuam eo3moorcnocmo
Hay4umocs: TPaMOTHO
oOparaThCcs ¢ BEIIECTBAMU B
MOBCEIHEBHOM JKU3HU

PeryasiTuBHble:

VYUTHIBAIOT MPABHIIO B
IUTAHUPOBAHUH U KOHTPOJIE
criocoba perieHus,
OCYILIECTBIISIOT MOIIATOBbII
KOHTPOJIb

Ilo3naBaTenbHbBIE:
CaMOCTOSITENTFHO CO3/1al0T
QJITOPUTM JIeATEIbHOCTHU MpHU
pelieHny npobiieM pa3InyHOro
Xapakrepa
KoMMmyHUKaTHBHBIE:
JIOTOBApUBAIOTCSI O COBMECTHOM
JIESITEIIBHOCTH, IPUXOMIST K
o0I1IeMy peleHuto, B TOM
YHCIIC ¥ CTOJIKHOBCHHIO
UHTEPECOB

JINYHOCTHBIE: YCBOCHUE
MPaBWJI HHANBUAYAIBHOTO U
0e3onacHoro noseneHus BUC,
YTPOXKAIOIIUX KUZHU U
3JI0POBBIO JIFOJICH

O06o06meHue u
CHCTEeMaTH3aIus
3HAHUH T10 TeMe
«O0mas
XapaKTEepPUCTHKA
XUMHYECKHAX
DJICMCHTOB U
XUMHYECKHAX
peaKuuii»

IIpo6ooumsb OLIEHKY
COOCTBEHHBIX
JIOCTUKEHHH B
YCBOCHHUH TEMBI.
Koppexmuposeamyp cBou
3HAHUS B COOTBETCTBUU
C TUIAHUPYEMBIM
Pe3yJIbTaTOM.
Tonyyams XUMUYECKYIO
nH(pOpMaluu u3

Hayuamcsa: 0600mars
3HAHUA

PeryasitTuBHbie:

BHOCSIT HEOOXOIMMBIE
KOPPEKTHUBBI B IEUCTBUE M1OCIIE
€ro 3aBEPIICHUs Ha OCHOBE €T0
U y4eTa XapaKTepa CIeJaHHbIX
(01115 (1) 3

Io3HaBaTebHBbIC:

CTPOSIT PEUEBOE BBICKa3bIBAaHUE
B YCTHOH M MUCbMEHHOU hopme
KoMMyHuKaTHBHBIE:




10 | KourpoJabHas
padoraNel

o teme «O0mas
XapaKTepUCTHKA
XUMHYECKHX
AJIEMEHTOB U
XUMHYECKHX
peaKkuuii»

pa3InIHbBIX
UCTOYHHUKOB.
Ilpeocmasnamo
UHQPOPMAIIHIO TI0 TEME
«O6m1as
XapaKTEPUCTHKA
XUMHUYECKHX IJIEMEHTOB

U XUMHYECCKUX peaKHHﬁ.

[Teproanueckuii 3aK0H
u [lepuonuueckas
CUCTEMa XMMHYECKUX
sneMeHToB [. H.
MeHneneeBay

KOHTPOJIMPYIOT JEUCTBUSA
napTHepa

Kontposb npeamMeTHbIX u
METanpeaMETHBIX
y4eOHBIX IEUCTBUH 1O
teme «O01mas
XapakTepUCTUKA
XUMHYECKHUX

3JIEMEHTOB U
XUMHUYECKUX PEaKIUM.
[Tepuoanueckuii 3aKOH U
[Tepunonuueckas
CHCTeMa XUMHYECKUX
AJIEMEHTOB

. . MenneneeBa»

Hayuamcsa: npumeHsaTh
MOJTyYCHHBIC 3HAHUS U
c(hopMHUPOBAHHBIEC YMEHUS
JUTSL pelIeHUsT y4eOHBIX 3a/1a4

PeryasiTuBHbIe:
OCYUIECTBJISIOT MTOIIArOBbIA U
UTOTOBBII KOHTPOJIb 110
pe3ynbTaTy
ITo3naBartenbHbIE:

CTPOAT PEUYEBOE BHICKA3bIBAHUE
B YCTHOH M MUCbMEHHOU hopme
KomMmyHukaTuBHbIE:
YYHUTBIBAIOT Pa3HbIe MHEHUS U
CTPEMSITCS K KOOPAUHALIMHI
Pa3IMYHBIX MO3ULUHN B
COTPY/IHHYECTBE
JInyHOCTHBIE: BBIpaXaoT
aJIeKBaTHOE TOHUMAaHUE
IIPUYMH yclieXxa U Heycliexa
y4eOHOM e TEIbHOCTH

MeTtasubl (17 yacoB)

11 Ilonoxenue
METaJjIoB B
[Tepuonnueckoi
CHCTEME

. . Menneneesa u
0COOEHHOCTHU
CTPOEHHUS UX
aTOMOB.
duznueckue
CBOIiCTBa METAJLIOB.

ObvscHamp, 4TO TaKOe
MeTtanisl. Paziuuamo
(GhopMBI CyIIeCTBOBaHUS
METaJJIOB: DJIEMEHTHI B
MPOCTHIE BEIIECTBAM
Xapaxmepuzosambo
XHUMUYECKHE DJIEMEHTHI-
METAaJLIbI 10 UX
MTOJIOKEHHUIO

B [Iepnonnueckoit
cucteme /1. 1.
Menzaeneena.
IIpoenosuposams
CBOICTBA HE3HAKOMBIX

[TonoxxeHne METAIIIIOB B
ITepuoanueckoit
CHCTEME XUMHUYECKUX
AJIEMEHTOB

. . Menneneena.
Meramnuueckas
KpHUCTaJUINYECKas
peleTka u
MeTaJlJInYecKas
XUMHUYECKas CBS3b.
OO6mue ¢puznueckue
CBOMCTBa METAJLJIOB.

Hayuamcsa: xapaktepru3oBaTh
METaJUIbI 110 UX ITOJ0KESHHIO
B [ICXD JI..Menneneena,
ONUCHIBaTh CTPOEHUE
(du3HUecKue CBOMCTBA
METAaJlJIOB, O0BSICHSITh
3aBHUCHMOCTH CBOMCTB
METaJJIOB OT UX MOJIOKCHUS
I[ICX5 JI.11.Menneneena;
Ilonyuam 6o3modicnocmeo
HAY4Yumuvcs: IPOrHO3UPOBATH
CBOMCTBA HEU3YUEHHBIX
DJIEMEHTOB U UX COSTMHEHUH
Ha OCHOBE 3HAHUHU O

PeryasiTuBHbIE:

MPUHUMAIOT U COXPAHSIOT
y4eOHYI0 3a/1a4y, INIAHUPYIOT
CBOM JICUCTBUS B COOTBETCTBUU
C IOCTABJICHHOW 3a/1auei U
YCIIOBUSIMU €€ peau3aliuu
ITo3HaBaTe/IbHBIE:
HCIOJB3YIOT 3HAKOBO —
CUMBOJIMYECKHE CPEJICTBA
KommyHukaTnBHbIC:
apryMEHTUPYIOT CBOIO
MO3ULIMIO U KOOPJUHUPYIOT €€
C TIO3UIIMHU TTAPTHEPOB B
COTPY/IHHUYECTBE




METaJIOB I10
ITOJIOKESHHUIO B
ITepuoanueckoit
CHCTEME XMMHYCCKUX
anemenTtoB /. U.
Meuneneesa.
Yemanasnusame
MIPUYHUHHO-
CIICJICTBCHHBIC CBSI3H
MEXK]ly CTPOCHUEM
aTomMa, BHJIOM
XMMHYECKOM CBSI3H,
THIIOM
KPUCTAJUIMYECKON
peUIeTKU METaJIIOB —
MPOCTHIX BEHIECTB U UX
COCIUHCHHI.

NepUOoaANYCCKOM 3aKOHC.

JINYHOCTHBIE: OTPECIISIOT
CBOIO JIMYHYIO TIO3HIIHIO,
aJICKBaTHYIO
mudepeHIMpOBaHHYIO
CaMOOLIEHKY CBOMX yCIIEXOB B
yuebe

12

CntaBrel

ObwsicHAms, YTO TAaKOE
CIJIABBEL.

CmaBsl , BX
KJ1acCU(pUKanus,
CBOMCTBa 1 3HAYEHUE.

Hayuamcs:
KJIacCU(DUITUPOBATH CILIABHI
HAa OCHOBE YEPHBIX(YYTYH U

CTaJIb) ¥ IIBETHBIX METAJJIOB.

OnuceIBaTh CBOMCTBA U
00acTh NPUMEHEHUS
Pa3JINYHbIX CIJIABOB.

PeryasitTuBHblie:

MPUHUMAIOT U COXPAHSIOT
yueOHYI0 33/1a4y, TUIAHUPYIOT
CBOH JICHCTBHS B COOTBETCTBUH
C MOCTaBJICHHOM 3aaueil u
YCJIOBUSIMU €€ Pean3aluu
Ilo3HaBaTebHBIE:
HCIMOJIb3YIOT 3HAKOBO —
CUMBOJIMYECKHE CPEIICTBA
KommyHukaTtuBHbIe:
apryMEHTUPYIOT CBOIO
MO3UIMIO U KOOPAHUHUPYIOT €€
C IIO3MIIMU NTAPTHEPOB B
COTPYJTHUYECTBE
JIMYHOCTHBIE: ONIPEACIIAIOT
CBOIO JINYHYIO TTO3UIIHIO,




aJICKBaTHYIO
mudepeHIMpPOBaHHYIO
CaMOOIICHKY CBOMX YCIIEXOB B
yaebe

13-14

XUMHUYECKHUE
CBOICTBa METAJVIOB

ObvsicHsams, 4TO TaKOE
PST aKTUBHOCTH
METAJIOB. [Ipumenams
ero s
XapaKTEePUCTUKU
XHUMHUYECKHX CBOMCTB
MPOCTHIX BEIIECTB-
MeTtaiioB. Q6obuwams
CHUCTEMY XUMHYECKHUX
CBOICTB METAJIOB KaK
«BOCCTAHOBHUTECIIbHEIC
CBOMCTBaY.
Cocmasnamo
MOJIEKYJISIPHBIE
YpaBHEHUS PEAKIUH,
XapaKTepU3YIOLIUX
XUMHYSCKHE CBOMCTBA
METaJJIOB B CBETE
y4eHust 00
OKHUCJIUTENBHO-
BOCCTAHOBUTEILHBIX
npolieccax, a peakuu ¢
y4acTHEeM
AJIEKTPOIUTOB
npeocmasisims Takxke u
B MOHHOM BHJIC.
Habnrooams u
ONUCHIBaMb PEAKIINI
MEXIy BEIIECTBAMHU C

XHUMHYECKHE CBOMCTBA
METAaJJIOB KaK
BOCCTAHOBHUTEIICH, a
TaKXe B CBETE UX
IOJIOKCHUS B
AIEKTPOXUMHUYECKOM
PsAy HaIPSKEHUU
METaJlJIOB.

Hayuamcsa: onuceiBaTh
CBOMCTBA BEIIECTB Ha OCHOBE
HaOJII0IeHUH 3a UX
MPEBPAILICHUSIMH,
JIEMOHCTPUPYEMBIMHU
YUYUTEJIEM, UCCIIEIOBATh
CBOMCTBA BEIIECTB B XOJIC
BBITIOJIHCHH S JTAOOPATOPHOTO
OIIBITA, JICJIaTh BHIBOJIEI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJUIOB B MEPUOAAX U
rpynmnax.

LHlonyuam 6o3moorcnocmo
Hayuumscs: IPpOTHO3UPOBATh
XUMHYECKHE CBOMCTBA
HEN3YYEHHBIX 3JIEMEHTOB U
UX COSIMHEHHI Ha OCHOBE
3HaHUI O MEPUOIUYECKOM
3aKOHE.

PeryasituBHbIE:

IIOCTaHOBKA y4eOHOM 3a/1auu Ha
OCHOBE COOTHECECHHUS TOT0, Y4TO
M3BECTHO U YCBOCHO , M TOTO,
YTO €Ille HEU3BECTHO
Ilo3naBaTenbHbBIE:
BBIJIBIDKCHHE TUIIOTE3, UX
000CHOBaHHKE, JOKA3aTEIBCTBO
KoMMmyHHKaTHBHBIE:
Y4acTBYIOT B KOJUICKTHBHOM
00CYXIIEHUH MPOOIIEM,
NPOSIBIISIIOT aKTHBHOCTH BO
B3aUMOJICHCTBUY JUTS PEIICHHSI
KOMMYHUKATHBHBIX U
MO3HABATEIbHBIX 33124
JlmuHocTHBIE: POPMUPYIOT
YMEHHUSI UCTIOJIb30BaTh 3HAHUS B
ObITY




MIOMOIIIBbIO PYCCKOTO
(pomHOTO) SI3bIKA U
SI3BIKA XUMUH.
CaMoCTOsITETHO
NpPOBOOUND OTIBITHI,
MOJITBEP K IAIOIIUE
XUMHYECKHUE CBOMCTBA
METAaJIJIOB, C
COOJII0ICHUEM ITPaBUII

TEXHUKU 0€30I1aCHOCTH.

15 | Meramisl B Knaccugpuyuposamo Mertaiibl B Ipupoe. Hayuamcs: cocTaBisTh PeryasitTuBHble:
npupoae. Obuue (bopMBI IPUPOAHBIX O61mue crocoObl NxX YpaBHEHHUS peaKkuil , YUUTBHIBAIOT MPABUIIO B
CTIOCOOBI COCMHEHUH METAIJIOB. | TIOJXY4EHHUSI. JIeKAIIUX B OCHOBE TUTAHUPOBAHUH U KOHTPOJIE
MOJTy4eHUs Xapaxmepuzosamo MOJIyYEHUSI METAIIJIOB. criocoba aecTBus
METaJIOB o0rmme croco0s! Lonyuam eo3moorcnocmo IMo3naBartebHbIE:
MOJTyYEHUS] METAIIJIOB: Hay4umuocs: TPUBOIUTH UCIOJIB3YIOT TOUCK
UpO-, TUAPO U NpUMEpPHl ypaBHEHHA HE00X0AMMOI HHpOpMaLUN
AIEKTPOMETAILTYPTUH. peaxiui, Iexamux B OCHOBE | JIJISl BBIIIOJIHEHUS Y4EOHBIX
Koukpemuszuposamu MIPOMBIIIJICHHBIX CIIOCO00B 3aJJaHA C HCTIOJIH30BAHUEM
3TH CHOCOOBI MOJIy4EeHHUs UYyTYHA U CTIH. | y4eOHOMU JIUTepaTypbl
npuMepaMu 1 KoMMmyHUKaTHBHBIE:
YpaBHEHUSIMH PEaKIUit VUUTHIBAIOT pa3HbIe MHEHHUS U
C COCTaBJICHHEM CTPEMSITCS K KOOPAWHAINH
AJIEKTPOHHOIO OajaHca Pa3IMYHBIX MTO3UIIHI B
COTPY/IHUYECTBE
JIn4HOCTHBIE: TOPJOCTH 3a
POCCUICKYIO HAYKY
16 | [lonatue o Ob6vacuams, uto Takoe | Kopposus MmetayioB u Hayuamcs: ucnonbp3oBaTh PeryasituBHblie:
KOPPO3UH METALIOB | KOopposus. Paziuuamo crocoObI OOPBOBI ¢ HEW | TIPH XapaKTEPUCTUKE pasIuyaroT crnocod U pe3yabTar
XUMHYECKYIO U METAJUIOB M UX COCTUHEHUN | AeHCTBUS
ANEKTPOXHUMHAYIECKYIO TIOHATHUS «KKOPPO3HUS IMo3naBarenbHbIE:
KOPPO3HIO. METAJUIOBY, «XUMUYECKas BJIAJICIOT OOLIUM NIPHEMOM

Hnnrocmpuposams

KOPPO3UsI»,

perieHus 3ana4y




TOHSITHS «KOPPO3US,
«XHMUYecKast
KOPPO3Us»,
«OQJICKTPOXUMHUYECKAS
KOPPO3UsD» MIPUMEPAMHU.
Xapaxmepuzoeamw
CHOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH

«QJIEKTPOXUMHUYECKAsI
KOPPO3HsI», HAXOJUTh
CIIOCOOBI 3aIUTEI METAJLIOB
OT KOPPO3HH.

Tonyuam eo3modicrocmo
HAY4UmMovCs . IPUMEHSATH
3HAHUS O KOPPO3UH B KH3HH.

KommyHukaTnBHbIC:
JIOTrOBAapUBAIOTCS O COBMECTHOM
JESATeTbHOCTH IPUXOIST K
0011eMy petieHuo
JInyHOCTHBIE: yMEHHE
MHTETPUPOBATH MOJIy4E€HHbIE
3HAHUS B MPAKTHYECKUX
YCIOBUSX

17 [Ilenoynbie METAIIIBI

18 | Coenunenus
MIEJTOYHBIX
METaJIJIOB

Obvacuamo
STUMOJIOTHIO Ha3BaHUS
TPYIIIBI «IIETOYHBIE
METaJUIbl». /{asamo
00111y10
XapaKTePUCTUKY
HIEJIOYHBIX METAIIJIOB
10 MX MOJIOKEHUIO B
ITepuoanueckoit
CHUCTEME XUMUYECKUX
anemenTtoB Jl. U.
Menneneesa.
Xapaxmepuszosamuo
CTpoeHue, pusnueckue
U XUMHUYECKHE CBOMCTBA
HIENTIOYHBIX METAIIJIOB B
CBeTe O0IIIETO,
0COOEHHOTO U
€MHUYHOTO.
Ilpeockasvieams
buznueckue u
XUMHUYECKHE CBONCTBA
OKCHJIOB U THJIPOKCHJIOB
HIETIOYHBIX METAIIJIOB Ha
OCHOBE MX COCTaBa 1

OO0mas xapakTepuCTHKa
IIETOYHBIX METAJIJIOB.
Meramisl B npupoze.
O611re crnoco0bl Ux
nosyueHusi. CtpoeHue
atomoB. Ll{enounsie
METAaJUIBI -IIPOCTHIE
BEILIECTBA

Hayuamuca: naBarb
XapaKTEPUCTUKY IECTOYHBIM
METajjIaM M0 UX ITOJKCHUIO
B IICXD JI.M.Mennencena,
HCCIICI0BAaTh CBOMCTBA
IIEJIOYHBIX METAIOB — KaK
MIPOCTHIX BEIIECTB.
THlonyuam 6o3modncrHocmo
HAY4YUMuvCs: TPAaMOTHO
oOparaThCs ¢ BEIIECTBAMHU B
MMOBCETHEBHOM KM3HH.

PeryasiTuBHbIE:

IUTAHUPYIOT CBOU JCHCTBHUS B
CBSI3U C IOCTABJIEHHOM 3aa4eil
U YCJIOBHUSIMH €€ PeIIeHUS
ITo3HaBaTe/bHBIC:

CTaBAT U POPMYIHUPYIOT 1IENIU U
poOJIeMbI ypoka
KoMmmyHukaTuBHBIC:
aJICKBaTHO UCIIOJIB3YIOT
pedeBbie CpeaCcTBa IS

3¢ PEeKTUBHOTO pereHus
KOMMYHHKATHUBHBIX 3a7a4
JIMYHOCTHBIE: pa3BUTHE
OCO3HaHHOTO, YBAKUTEIILHOIO
1 100poKenaTeIbHOTO
OTHOIICHUS K IPYTOMY
yenoBeKy. Ero Mmuenuto,
CIOCOOHOCTH BECTH JUAJIOT C
JPYTUMH JTFOIbMH

Baxkueiinue coequHeHU
HIEJTOYHBIX METAIIJIOB —
OKCHUBI, THAPOKCUIBI U
COJIU (XJIOPHU/IBI,
KapOOHATHI, CYIb(ATHI,
HUTPATHI), UX CBONCTBA U

Hayuamcsa: xapaktepus3oBaThb
(U3UYECKHEe U XUMHYECKUE
CBOMCTBa OKCHJIOB U
TUJIPOKCHJIOB IIEJIOYHBIX
METAaJJIOB, COCTaBIATh
XAMHUYECKHE YPABHEHUS,

PeryasiTuBHbie:
YYHUTHIBAIOT TIPABUIIO B
MJIJAHUPOBAHUU U KOHTPOJIE
croco0a perneHus
Io3HaBaTebHBbIC:
MCIOJIb3YIOT TOUCK




CTpOEHUS U
noomeepacoams
MIPOTHO3BI
YpaBHEHHUSIMHU
COOTBETCTBYIOIIUX
peakuwmii. /Iposooumo
pacueTsl 1o
XUMHYECKHM (hopMyiam

MPUMEHEHUE B HAPOJHOM
xo3giictBe. Kanuiinbie
ya00peHusl.

XapaKkTepU3yIOIlKEe CBOICTBA
LIEJIOYHBIX METAIIJIOB,
pelaTh «EnOYKH»
MpEBpAILICHUH.

Lonyuam 6o3modcHocmo
HAy4umvcsi: COCTABIIATH
«LIETIOYKH) IIPEBPALLICHUH.

HE00X0AUMOI HHpOpMaLIUn
TSl BBITTOJTHEHHSI YU4EOHBIX
3aJIaHUM C UCIIOJIb30BAHUEM
y4eOHOMU JTUTEPATYPHI
KoMMyHuKaTHBHbBIE:
YUYUTHIBAIOT Pa3HbIC MHEHHUS U
CTPEMSTCSI K KOOPIUHAIINH
Pa3INYHBIX TO3HIIUH B

Y YPaBHEHUSIM PEAKIUH, COTPY/IHHYECTBE
MIPOTEKAOIIUX C
Y4aCTHEM IIETOYHBIX
METAIIJIOB U UX
COCMHEHUI
19 | O6mas ObvscHams OO0was xapakrepuctuka | Hayuamcs: xapakrepu3oBaTh | PeryisiTuBHbIe:
XapaKTEePUCTHKA STUMOJIOTHIO HAa3BaHUSA | SJIEMEHTOB TJIaBHOU ($u3MYeCKHe U XUMHYECKUE | TUTAHUPYIOT CBOM JCHCTBUSA B
AJIEMEHTOB IJIaBHOW | TPYIIIIbI noarpynnst 11 rpynmsl. CBOIICTBa OKCHUJIOB U CBSI3M C ITOCTABIICHHOM 3a/1aueii
MOATPYIIBL // «IIETTOYHO3EMENTbHBIC Ctpoenue aToMOB. TUAPOKCHUJIOB Y YCIIOBUSIMH €€ pelIeHUs
TpYMIIbI MeTalIby. [asamo [[{erouno3emenbHBIE LIEJI0YHO3EMETBHBIX Ilo3HaBaTenbHbIE:
o011yIo MeTaJlJIbl — MPOCThIE METaJUIOB, COCTABJISTh CTaBAT U HOPMYIUPYIOT IEJIH U
XapaKTEePUCTUKY BEILECTBA. XUMHUYECKHUE YPABHEHUS, poOIeMBI YpoKa
IeJI0YHO3EMENbHBI XapakTepusyromye ceoiictBa | KoMMyHHKaTHBHbBIE:
METaJUIOB 0 UX HIEJIOYHBIX METAJUIOB, aJIEKBATHO UCIOJIb3YIOT
MTOJIOKEHUIO B pelaTh «UEnOoYKh» peueBbIe CpeCcTBa
[lepuonnueckoit MpEBpAICHHI. KOMMYHUKATUBHBIX 3aa4
CHUCTEME XUMUYECKUX Tonyuam 6o3moorcnocmo JInuHOCTHBIE: pa3BUTHE
sanemenToB J{. W. Hayuumvcs. COCTABIATH OCO3HaHHOTO, YBAKUTEIILHOIO
Menpeneena. «IENOYKWY MPEBPALLICHUI 1 700pOKeNaTETHHOTO
Xapaxmepuzoeams OTHOLLIEHUS K IPyroMy
cTpoeHue, puznyeckue yenoBeky. Ero MaeHmIO,
U XMMUYECKHE CBOMCTBA CIIOCOOHOCTH BECTH JUAJIOT C
IEJIOYHO3EMETBbHBIX JIPYTUMU JTFOIbMU
20 | Coenunenus METaJUIOB B CBETE Baxneitmne coenunenus | Hayuamca: XxapakTepu3oBath | PeryissTuBHbie:
I[ETOYHO3EMENBHBIX | OOIIEro, OCOOEHHOIO U | IIEI0YHO3EMETBHBIX (U3UYECKHEe U XUMHYECKUE | YUYUTHIBAIOT MPABUIIO B




METaJIOB €IMHUYHOTO. METAaJIOB — OKCH/IBI, CBOWCTBA OKCUIOB U TUTAHUPOBAHUU U KOHTPOJIE
IIpeockasvieamo THJIPOKCUBI U COIH T'HJIPOKCUI0B croco0a pereHus
dusnueckue u (x10puabl, KapOOHATHI, 1EJI0YHO3EMENBHBIX Ilo3naBaTenbHbIE:
XMMHUYECKHE CBOMCTBA | HUTPAThI, Cylb(aThl, METAaJUIOB, COCTaBIIATh UCIOJIb3YIOT MIOUCK
OKCHJIOB U THIPOKCHIOB | ocaThl), MX CBOWCTBA | XUMHUECKUE YpaBHEHUS, HE00X0AMMOI HHpOpMaLIUU
I1€JI0YHO3EMENIbHBIX U IPUMEHEHUE B XapaKTepU3yIOIUe CBOICTBA | /7S BHIIOJIHEHUS Y4eOHBIX
METAJUIOB Ha OCHOBE UX | HAPOJHOM XO3SHICTBE. I1EJIOYHBIX METAIJIOB, 3aJJaHUH C UCII0JIb30BAHUEM
COCTaBa U CTPOEHUS U pelarb «LEeHOYKN» yueOHO TuTepaTypsl
noomeepatcoanms IIPEBpAILECHUH. KoMMyHuKaTHBHbBIE:
IPOTHO3BbI Tonyuam eosmodicnocmo YUUTBIBAIOT Pa3Hble MHEHUS U
YpaBHEHUSIMU HAy4umscsi: COCTABIIATH CTPEMSTCS K KOOpAUHALUU
COOTBETCTBYIOLINX «UENOYKU» IpEeBpaLeHUH pa3INYHbIX NO3ULIUH B
peakuuii. [Iposooums COTPYIHUYECTBE
pacyeTsl 1o JInuHoCTHBIE: pa3BUTHE
XUMHYECKHM (hopMyiam OCO3HAHHOT'0, YBaKUTEILHOTO
U YPaBHEHUSM pEaKIHid, U 100poXxKenaTeIbHOro
IIPOTEKAOLIUX C OTHOIICHHSA K APYTrOMY
y4acTHeM yenoBeky. Ero mHenuto,
I1€JI0YHO3EMENIbHBIX CIIOCOOHOCTH BECTH JTUAJIOT C
METAaJIOB U UX JAPYTUMHU JHOABMHU
COeTMHEHNN

21 | AmroMuHHHN — Xapaxkmepuzosamuo Crpoenue aToma, Hayuamwcsa: naBatb PeryasitTuBHbie:

MEePEXOIHBII IIOMUHUI 110 ero busnveckue u XapaKTEPUCTHKY AIFOMUHUS | TUIAHUPYIOT CBOM JCHCTBUS C

JJIEMEHT. MIOJIO’KEHUIO B XUMHUYECKHE CBOMCTBA o ero nonoxxkenuto B [ICXD | mocTaBneHHOM 3a1a4el U

ITepuoanueckoit
CHUCTEME XUMUYECKUX
anemenTtoB Jl. U.
Menneneesa.
Onucvieamsb CTpOEHUE,
dusnueckue u
XUMHYECKHUE CBOMCTBA
AITIOMUHUS,
MOATBEPIKIAS UX

AJIIOMHHUSA KaK IIPOCTOro
BCIICCTBA

JI..Menneneena,
XapaKTEepU30BaTh COCTAB
aToMa, XapaKkTepU30BaTh
buznUecKre 1 XUMUYECKHE
CBOMCTBA aJTFIOMUHUS,
0OBSCHITH 3aBUCHMOCTh
CBOWCTB aIIOMUHHUS OT €r0
nososkenus B [ICXO
JI.N.MenpaeneeBa, 00bSICHITH

YCJIOBHUSIMU €€ PEIICHUS,
OLICHUBAIOT NMPABUIILHOCTh
BBIITOJIHCHU ST I[GP'ICTBHSI
Ilo3naBaTeabHbIE:
CAMOCTOATCIIBHO BBIACIAOT 1N
opmynupyrOT
MO3HABATEJIbHYIO 1ETb,
UCIIONIB3YIOT OOIIHNE MTPUEMBI
perieHus 3anaq




COOTBETCTBYIOIIMMHU
YpaBHEHUSMH PEAKITHI.
Obvscuamn
IBOMCTBEHHBIN
XapakTep XUMHUYECKUX
CBOICTB OKCHJA U
TUAPOKCH/IA ATFOMUHHUS.

[IPUYUHBI XUMUYECKON
WHEPTHOCTH AJIIOMUHUS.
Lonyuam 6o3modrcHocmo
HAy4umocs: TPAaMOTHO
oOpalarbcs ¢ BEIeCTBaMU B
IIOBCEIHEBHOM JKU3HU

KommykaTtusHbIe:
JIOMYCKAIOT BO3MOKHOCTh
Pa3IMYHBIX TOYEK 3PEHUsI, B
TOM YHUCJI€ HE COBIMAJAIOUINX C
ux co0cTBeHHoi. U
OPUEHTHUPYIOTCS HA MTO3UIUIO
napTHepa B OOIICHUU U

Konkpemuszuposamuo B3aMMOJCHCTBUU
AEKTPOJIUTUYECKOE JInuHocTHBIE: GOPMHUPYIOT
II0JIy4YE€HUE METAIUIOB UHTEPEC K KOHKPETHOMY
ONMCAaHUEM XUMHUYECKOMY JIEMEHTY
22 | CoenuHeHus IIPOU3BOJCTBA Coenunenns amomunus | Hayuamca: xapaktepu3oBath | PeryissTuBHble:
AITFOMUHUS AIIOMHHMS. — ¢u3nyecKue 1 XUMHUYECKHE | YYUTHIBAIOT PABUJIO B
Yemanasnuseame OKCH/JI U TUJIPOKCHU]I, UX CBOICTBA OKCHJA U IUTAHUPOBAHUM U KOHTPOJIE
3aBHCUMOCTb 00JIaCTeH | aM(OTEpHBINA XapaKTep. TUJIPOKCU/IA AJIFOMUHMS, croco0a pereHus
[IPUMEHEHU alOMUHNSA | BakHelmume coym COCTaBIIAATh XUMHUUYECKUE ITo3naBartenbHbIC:
U €ro CIJIaBOB OT AIFOMUHUS. YpaBHEHUS, HCIOJIb3YIOT IIOUCK
CBOWCTB. /Iposodump [TpuMeHeHMe alIOMUHUS | XapaKTepU3yIole CBOicTBa | HEOOX0qUMOI HH(pOpMaIK
pacyeTsl 1o 1 €70 COEAMHECHHUN. AJIFOMHMHMSL, peliaTh JUISL BBITIOJTHEHUS y4eOHBIX
XUMHUYECKHM (hopMyiam «UEMOYKHN IPEBPAICHUMN. 3aJJaHUM C UCIIOJIb30BAHUEM
U YpaBHEHUSIM peaKlInid, Ionyuam 6o3modicHocmo yueOHOM JTUTEpaTyphbl
IIPOTEKAOLIUX C HAy4umvcsi: COCTABIIATH KommyHukaTuBHbIC:
y4acTUEM aJlFOMUHUS U «UETOYKI PEeBpaIleHu KOHTPOJIMPYIOT JIEHCTBUE
€ro COCMHEHHM napTHepa
JInuHocTHBIE: HOPMUPYIOT
YMEHHME HHTErpUPOBATH
MOJIyYE€HHbIEC 3HAHUSI B
IIPAKTUYECKYIO KU3Hb
23 | XKeneso, ero Xapaxmepuszoeambo Pacnionoxenue xeneza B | Hayuamvcsa: naBathb PerynasitTuBHblie:
CTpPOCHHUE, JKeJ1e30 I10 ero I[ICXD JI.1. MenneneeBa | XapakTEpUCTHKY XkKeje3a MO | INIAHUPYIOT CBOM JEHCTBUS C
buzmveckue u MTOJIOKEHUIO B Y CTPOEHHUE €r0 aToMa. ero nojoxenuto B [ICXD MOCTABJICHHOM 3a/a4eil 1
XUMHYECKHE Ilepuonnueckoi dusnueckue u .. Menneneesa, YCIIOBUSIMH €€ PEILICHUA,
CBOICTBa CUCTEME XMMHYECKHX XUMHUYECKHE CBONCTBA XapaKTepU30BaTh COCTaB OLIEHMBAIOT MPaBUJILHOCTh
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CoenuHeHud Kenesa
+2,+3 ux
Ka4yeCTBEHHOE
ONPEACIICHUE.
I'enernueckue psbl
Fe*?u Fe ™

anemenTos /I. W.
Meuneneesa.
Onucvigamsb CTPOCHUE,
buzndeckue u
XUMHYECKHE CBOMCTBA
)Keres3a, oATBEepIKaas
UX COOTBETCTBYIOIIUMHU
YpaBHEHUSMH PEAKITHH.
ObvscHamn
IBOMCTBEHHBIN
XapakTep XUMHYECKUX
CBOICTB OKCHIA U
TUAPOKCH/IA JKeJe3a.
Konxpemuszuposamuo
AIEKTPOIUTUIECKOE
MOJTy4YE€HUE METAIOB
OITMCaHHEM
MIPOM3BOJICTBA JKeJie3a.
Yemanasnusame
3aBHCUMOCTH 00J1acTei
MIPUMEHEHUS Keye3a U
€ro CIJIaBOB OT
CBOMCTB. [Ipogooump
pacyeTsl 1o
XUMUYECKUM (PopMysiam
U YpaBHEHUSM peaKIInid,
MIPOTEKAIOIIUX C
Y4acTHEM JKeJie3a U €ro
COeTMHEHNN

JKCJIC3a — MPOCTOro
BE€IICCTBA

aToMa, XapakTepU30BaTh
(bU3HUYEeCKHEe U XUMHUYECKUE
CBOMCTBA Kejie3a, O0bICHATh
3aBUCHMOCTb CBOMCTB
JKeJIe3a OT €T0 MOJIOKCHUS B
[ICXD JI.1.Mennaeneera,
HCCIIeI0BaTh CBOMCTBA
’KeJie3a B X0JI€ BBITTOJHEHUS
1abopaTOPHOTO OIIBITA,
OIMCHIBATH XUMHYSCKUH
AKCIIEPUMEHT.

Ionyuam 6o3moocHocmo
HAyuumsCcs: TPaMOTHO
oOparaThCs ¢ BEIIECTBAMHU B
MMOBCETHEBHOM KU3HH

BBIIIOJTHCHUS ICHCTBUS
Ilo3HaBaTeabHBIE:
CaMOCTOSITCIIbHO BBIJICIISIOT U
hopmMyIupyrOT
[MO3HABATEIJIbHYIO 11EJTb,
HCIIONB3YIOT O0IINE TPUEMBI
penieHus 3anaqy
KomMmyHukaTuBHbIE:
JIOTTYCKAIOT BO3MOXXHOCTh
Pa3IMYHBIX TOYEK 3PEHUS, B
TOM YHCJIC HE COBIIAAAIONIUX C
nx cobcTBenHomn. 1
OPUEHTUPYIOTCS HA TTO3ULIUIO
nmapTHepa B OOIICHUU |
B3aNMOICHCTBUHU
JInunocTHbIE: HOPMUPYIOT
HUHTEPEC K KOHKPETHOMY
XUMUYECKOMY SJIEMEHTY

I'enernueckue psbl
Fe’'u Fe*" Baxueitmue
COJIN JKeJie3a. 3HauCHHE
JKene3a ero
COECIUHEHUN IS
MPUPOJIbI U HAPOJAHOTO
XO03SMCTBA.

Hayuamcs: xapakTepu3oBaTh
buznyecKue 1 XUMHYECKHE
CBOMCTBA OKCHJIOB 1
TUAPOKCHJIOB XKeEJe3a,
COCTaBJISITh XUMHUYECKHE
YpaBHEHUS,
XapaKTePU3YIOIIHe CBOMCTBA
COE€OMHEHMH Xeje3a,
MIPOBOJIUTH KAU€CTBECHHBIC
peaKkiuu, MOATBEPKIAI0IINE
HaJU4He B BOJHBIX
pacTBOpax KaTHOHOB KeJe3a,
pemarh «IemOvYKh»
[IPEBPALLCHU.

Tlonyuam 6o3modncrHocmo

PeryasituBHble:
YUUTBIBAIOT IIPABUIIO B
IUTAHUPOBAHUM U KOHTPOJIE
crnocoba pereHus
Ilo3HaBaTenbHBIE:
UCIOJIB3YIOT TIOUCK
HeoOxouMoi nHpopmanuu
ISl BBITTOJTHEHUSI YUEOHBIX
3aJIaHUN C UCIIOJIb30BAHUEM
y4eOHOI TuTepaTypsl
KoMmyHuKaTuBHbBIE:
YUUTBIBAIOT pa3HbIE MHEHHUS U
CTpEMSTCS K KOOpAMHAIINU
Pa3IMYHbIX O3ULHI B
COTPYJHUYECTBE




HAY4umocsi: COCTABIISATD
«UENOYKN» IPEeBPALCHUH,
COCTaBJIISATh MOJIEKYJISIPHBIE U
HIOJIHbIE MOHHbIE YPAaBHEHMUSI
10 COKpAIllEHHbIM HOHHBIM
YpaBHEHUM

JIn4HOCTHBIE: pa3BUTHE
OCO3HAaHHOT0, YBaXKUTEJIbHOTO
U 100poXKenaTeTbHOro
OTHOILECHHUSA K JPYTOMY
yenoBeKy. Ero Mmuenuto,
CIIOCOOHOCTH BECTH JTUAJIOT C
JPYTUMU JIIOAbMU
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IIpakTuyeckasn
padora Nel
«Pemenne
AKCTIICPUMEHTAIbHBIX
3a/a4 Ha
pacro3HaBaHHe U
MOJIyuYeHue
COEAMHEHHI
METaJIJIOBY

DKCIEePUMEHTATBHO
uccnedosams CBONCTBA
METAIOB U UX
COCIMHEHUH, pelaTh
SKCTICPUMCHTAIbHBIC
3aJIa4f 110 TEME
«MeTaniby.
Pabomamy ¢
71a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBUH C
MPaBWJIAMU TEXHUKH
0e30IMacHOCTH.
Habnrwoams cBoiicTBa
METAJIJIOB U UX
COCIMHEHNH U SIBIICHUH,
MPOUCXOSAIINX C HUMHU.
Onucvleamo
XUMHYECKHUH
SKCTIEPUMEHT C
MTOMOIIIBIO PYCCKOTO
(pomHOTO) SI3bIKA U
SI3BIKA XUMUH.
Dopmyauposamo

OcyuiecTBiieHUE
LETTOYKH XUMHYECKUX
MpEBpaILICHUI

Hayuamcsa: obpamarscs ¢
1a00paTOPHBIM
obopynoBaHUEM U
HarpeBaTeIbHBIMU
npudopamMH B COOTBETCTBHH
C NMPaBUJIAMH TEXHUKH
0€301acHOCTH, OIIMCHIBATh
XMUMHUYECKHI IKCTIEPUMEHT C
MIOMOUIBIO SI3bIKA XUMUH,
JIeNIaTh BBIBOJIBI T10
pe3yJbTaTaM SKCIEePHUMEHTA.
Tonyuam 8o3modcHocmy
HAyYumvcs: 0CO3HABATh
HEOOXOIUMOCTD
cobmonenus npasui Th u
OT s coxpaneHust
3JI0POBbSI OKPYKAIOLIHX.

PeryasiTuBHbI€:
OCYILIECTBJISIOT NOIIArOBbII
KOHTPOJIb 110 Pe3yIbTaTy
Ilo3HaBaTenbHBIE:

CTpPOSIT peYeBOE BHICKA3bIBAHUE
B YCTHOH M MUCEMEHHOU (hopme
KoMmmyHukaTuBHBIC:
YYHUTBIBAIOT Pa3HbIe MHEHUS U
CTpEMSTCS K KOOpAMHAIIMH
Pa3IMYHBIX MO3ULUHN B
COTPYJIHUYECTBE
JInuHOCTHBIE: OBIIaJICHUE
HaBBIKAMH JJIs1 TPAKTUYECKON
JeSITeNIbHOCTH




BBIBO/IBI 110
pe3yibTaTam
MIPOBEJICHHOTO
IKCIIEPUMEHTA.
Onpedensimo (Ucxons
13 yueOHOM 3a/1a4un)

HE00X0UMOCTh
UCIIOJIb30BaHUS
HaOJII0/IEHUS WK
9KCHEPUMEHTA

26 O060061enue 3Hanuil | [Iposooums OLEHKY Hayuamcs: 0600mars PeryasituBHble:

1o teme «MeTajuibl» | COOCTBEHHBIX 3HaHUS U NPEJCTABIATh UX B | BHOCST HEOOXOAUMBIE

JOCTH>KEHUH B BUJIE CXEM, TaOJIHII, KOPPEKTHBBI B ICHCTBHE TTOCIIE
YCBOEHHUH TEMBI. Ipe3eHTalHi €ro 3aBeplIECHUs Ha OCHOBE €ro
Koppexmuposams cBon U y4eTa XapakTepa CAeJTaHHbBIX
3HaHUs B COOTBETCTBUU o100k
C IJIAHUPYEMBIM Ilo3HaBaTenbHBIE:
pe3yIbTaTOM. CTPOAT PEYEBOE BHICKA3bIBAaHHE
Ilonyuams XUMHYECKYIO B YCTHOH M MUCbMEHHOU hopme
UHpOPMaLIHIO U3 KommyHukaTHBHBIE:
pa3IMYHBIX KOHTPOJMPYIOT ACHCTBUS
UCTOYHUKOB. napTHepa
IIpeocmasnsamuo JINYHOCTHBIE: BBIPAKAIOT
UH(POPMALIHIO IO TEME aJIeKBaTHOE TIOHUMAaHHe
«MeTasuibl» B BUIE NPUYMH ycIexa U Heyclexa
Ta0JIUII, CXEM, y4eOHOM e TENbHOCTH
OTIOPHOTO KOHCIIEKTa, B
TOM YHCJIE C
NPUMEHEHHEM CPEJICTB
KT

27 | KourpoabHasi I1Iposooumps onleHKY Kontpons npenmeTHbIX U | Hayuamcs: IPAMEHSTh PeryasiTuBHblIe:

padora Ne2 COOCTBEHHBIX MeTaIpeIMEeTHbIX MOJTyYeHHbIE 3HAaHUS U OCYILECTBISIOT UTOTOBBIN

o TeMe «MeTayibl»

NOCTH)KEHUU B

y4eOHBIX TEUCTBUI 11O

chopMUpOBaHHBIC YMEHUS

ITOIIArOBbIN KOHTPOJIb IO




YCBOEHUHU TEMBI.
Koppexmuposamw cBou
3HaHUS B COOTBETCTBUU
C TUIaHUPYEMBIM
PE3yJIBTAaTOM.
Tlonyuams XMMUYECKYIO
UHPOPMALIHIO U3

TeMe «MeTajuibl»

JUTS pEIICHUs y4eOHBIX 3a/1a4

pe3yabTaTy
Ilo3naBaTenbHbBIE:

CTPOSIT PEYEBOE BHICKA3bIBAHUE
B YCTHOM M MUChbMEHHOU popme
KoMmyHuKkaTuBHBIE:
KOHTPOJHUPYIOT NEHCTBUS
napTHepa

Pa3JInYHBIX JIn4HOCTHBIE: TIPOSIBIISIOT
HUCTOYHHKOB. OTBCTCTBCHHO-CTH 3a
pe3yIIbTATHI
Hemetannbl (28 yacoB)
28 | Hemeramnbl: atombel | O6wvsacuams, uto Takoe | OOmias xapakrepuctuka | Hayuamcs: naBath PeryasiTuBHbIe:

Y TIPOCTHIC
BemiecTBa. Bo3ayx.
Kucnopoa. O3oH.

HEMETaJLIbI, TAJIOTCHBI,
AIOTPOIHBIE
BUIOU3MCHCHHSI.
Xapaxmepuzosamu
XUMHYECKHE JIEMEHTHI-
HEMETAJUTBI ¥ TIPOCTHIE
BEIIECTBA-HEMETAIIBI:
CTpoeHue, pusnueckue
CBOMCTBAa HEMETAJJIOB,
CHOCOOHOCTH K
AIOTPOTIHH.
Pacxkpvieamb npuurHbl
aiotponuu Haszvieams
COEZIMHEHUs
HEMETAJIJIOB T10
bopmynam u
cocmaensms HOPMYIIBI
M0 UX HA3BaHUSIM.
ObvscHams
3aBUCHUMOCTB CBOWCTB
(v TIpeICKa3bIBaTh

HEMETAIIJIOB: MOJIOXKEHHE
B [lepuonnueckon
CUCTEME XUMHUYECKHX
AJIEMEHTOB

J1. 1. Menpeneesa,
O0COOEHHOCTHU CTPOEHMUS
aTOMOB,
ANEKTPOOTPHULIATENBHOCTD
(30) xak mepa
«HEMETAJUNIMYHOCTHY, P
90. Kpucrannuyeckoe
CTPOECHHE HEMETAIIIIOB —
MPOCTHIX

BEILECTB. AJUIOTPOMHUS.
dusznyeckue

CBOMCTBA HEMETAJJIOB.
OTHOCHUTENBHOCTh
MOHITHHA «METaJD) U
KHEMETaJLIT»

OmpeIeIeHUs TOHATUIM
«AIEKTPOOTPHULIATEITLHOCTY
« aJUTOTPOTIHS»
XapaKTEepPU30BaTh HEMETAJLIbI
o ux mnoJjioxkeHuo B [ICXD
JI.1.Menneneena,
OTHUCHIBATh CTPOEHUE
buznueckue cBocTBa
HEMETAIIOB, OOBSICHATH
3aBUCHMOCTH CBOWMCTB
HEMETAJJIOB OT UX
nonoxenus [ICX3
JI.1.MenneneeBa;cocTaBIsITh
Ha3BaHUS COCAUHCHHI
HEMETaJUIOB 110 hopmyJsie U
dbopMyI IO Ha3BaHMUIO,
Hay4Jarcs 1aBaTh
OTIpe/IeNICHUS «aJUIOTPOITHUS»,
«aJIOTPOTTHBIC

Mo DUKAITHI.

TIlonyuam 6o3modncrHocmo

TUTAHUPYIOT CBOU JCHCTBHUS B
CBSI3U C IIOCTaBJICHHOM 3aJa4ueii
U YCJIOBHUSIMH €€ PEIIeHUS
Ilo3HaBaTeabHBIE:

CTaBAT U POPMYIHUPYIOT 1IENIU U
poOJIeMbI ypoka
KoMMmyHUKaTHBHBIE:
a/IeKBaTHO UCIONB3YIOT
peYeBbIe CPeACTBA AJIs

3G (HEeKTUBHOTO pelIeHus
KOMMYHHKATHBHBIX 33724
JlnunoctHbIe: HOpMUPOBaHHE
TOTOBHOCTH M CITOCOOHOCTH K
00yUYEHHUIO U CAMOPa3BUTHUIO U
caMm000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K O0YYCHHIO U
MMO3HAHUIO




CBOMCTBA) XUMUYECKUX
3JIEMEHTOB-HEMETAIJIOB
OT UX ITOJIOXKCHHS B
ITepuoanueckoit
CHCTEME XUMHYCCKUX
snemenTtoB 1. U.
Menpaeneena.
Yemanasnueamn
MPUYUHHO-
CIIEICTBEHHEIE CBS3U
MEXIY CTPOCHHEM
aToMa, XMUMHYECKOM
CBSI3BIO, THUIIOM
KPUCTAJUTHYECKOM
peIIeTKU HEMETAJJIOB U
X COE€IUHEHHH, NX

HAY4umuvcs: IPOrHO3UPOBATH
CBOMCTBA HEM3YYEHHBIX
DJIEMEHTOB U UX COCITMHECHUH
Ha OCHOBE 3HAaHMUU O
MEPUOJNYECKOM 3aKOHE

bu3nIecKuMu
CBOMCTBaAMH.
Jlokasbieamo
OTHOCHUTEIBHOCTh
MMOHATHH «METaJLD» U
«HEMETaILI»

29 | Bomopon Apeymenmuposamu [Tonoxxenue Bonopona B | Hayuamcs: xapakTepu3oBath | PeryissTuBHbIe:
000CHOBAaHHOCTh [Tepuoamndeckoit cucreMe | BOJOPOJI MO €ro MOJIOKEHUI0 | pa3NuyaroT Coco0 U pe3ynbTar
JIBOMCTBEHHOTO XUMHAYECKUX DJIEMEHTOB B [ICXD JI..1.MenneneeBa, | aciicTBHS
nosnoxenus sogopoaa B | 1. I. Menneneena. XapaKTEPU30BaTh CTPOCHHE Ilo3naBaTejbHbBIE:
[Tepuoanueckoit CrtpoeHue aToMa u aToMa BOJIOpOAa, OOBSACHATH | BIAJCIOT OOLIUM IPUEMOM
CHCTEME. MosiekyJibl. du3nyeckue | ero BO3MOXKHBIE CTETIEHU perieHus 3anaqy
Xapaxmepuszosamb W XUMHUYECKHE CBOMCTBA | OKMCJICHMS, KoMmyHukaTuBHbBIE:

cTpoeHue, puznyeckue
U XUMHNYECKHEC

CBOMCTBA, MOJyYCHUE U
IpHMEHEHHE BOIOPO/a.

BOJIOPOJIa, Er0
MOJIyYeHUE U
IIPUMEHEHHE.

XapaKTEepU30BaTh
(bu3UYeCcKre U XUMHUIECKUE
CBOMCTBA BOJIOPO/A,
OOBSICHATEH 3aBUCUMOCTD

JIOTOBApUBAIOTCS O COBMECTHOM
JesITeIbHOCTH T10]1
PYKOBOJICTBOM YUHUTEIS
JInuHocTHBIE: HOPMUPYIOT




Hazvisamov coequHeHU
BOJIOpoa 1o hopmysiaM
U COCMABIsMb
(hOpMYJIBI 110 UX
HAa3BaHUSM.
Yemanasnusameo
MPUYHUHHO-
CIIEICTBEHHEIE CBS3U
MEXIYy CTPOCHHEM
aToMa, XMMHYECKOM
CBSI3bI0, TUIIOM
KPUCTAJUTHYECKOM
peltIeTKu BOJopoa, ero
(OUBUYECKUMU U
XUMHYECKUMH
CBOMCTBaMH.
Ilposooumy,
Habarooame 1
ONUCHIBAMb
XUMHUYECKUHU
OKCIIEPUMEHT 10
MOJIYYEHHUIO,
coOupaHHIo U
pacro3HaBaHUIO
BOJIOpPO/IA C
COOJTIO/IEHHEM TIPaBUIT
TEXHUKU 0€30ITaCHOCTH.
Buvinonanamu pacuets o
XUMUYECKUM (popMyiam
U YpaBHEHUSM PEaKIIHiA,
MIPOTEKAIOIINX C
y4acTHeM BOJIOpOJa U
€ro COeTUHEHNN

CBOWCTB BOJIOPO/JIA OT
mosioskenus ero B [IICXD
JI.1.Menneneena,
OTHUCHIBATH JTA0OPATOPHBIC U
IIPOMBIIIJIEHHBIE CIIOCOOBI
MOJYYEHUS BOJIOPOIA .
Honyuam 6o3modrcnocmeo
Hayuumscsi: OObIACHITH
IBOMCTBEHHOE MOJIOKEHUE
BojiopoJia B [ICXD
JA..MenneneeBa, rpaMOTHO
oOparaThbCs ¢ BEIIECTBAMHU B
IMOBCEAHEBHOM KU3HU

KOMMYHHKATUBHBI KOMITIOHCHT
B OOLIICHUH U COTPYIHUYECTBE
CO CBEpCTHHKAMH B IIpoIiecce
o0pa3oBaTenbHOM
JIESITEIIbHOCTH




30 | Bona Xapaxmepuzoseambo CrpoeHne MOJIEKYIIbI. Hayuamcs . PerynasiTuBHbie:
cocTaB, hpuznueckue u Bonoponnas XuMu4ecKasl | XapakTepU30BaTh CTPOCHUE | IUIAHUPYIOT CBOM JEHCTBUS B
XUMUYECKHE CBOMCTBA, | CBs3b. Pu3nueckue MOJIEKYJIBI BOJOPOAA, CBSI3M C IIOCTABJICHHOU 3aa4eh
HaXO0XJECHUE B IPUPOJIE | CBOMCTBA BOJBI. ¢bu3nyeckre U XUMUYECKHE | U YCIIOBUSIMH €€ PELIeHUs
Y IPUMEHEHUE BOJBI. AHoMalIuu CBOMCTB CBOICTBA BOIbI, OOBSICHATD Ilo3HaBaTenbHBIE:
Cocmasnamo BOJbL. ['mapoduibHble U | aHOMAJIUU BOJbI, CIIOCOOBI CTaBAT ¥ (POPMYJIUPYIOT LIETH U
MOJIEKYJIIPHBIE ruipooOHBIC BEIIECTBA. | OUYMCTKHU BOJBI, IPUMEHATH B | IPOOJIEMBI ypoKa
YPaBHEHHUs PEAKLU, XHMMHYECKHE CBOWCTBA ObITY QUIBTPBI U1 OUUCTKH | KoMMyHMKAaTHBHBIE:
OTpa)karoIue BOJbl. KpyroBopoT BoJbl | BOABI, IPABUIIBHO KOHTPOJIUPYIOT NEUCTBUSA
XUMHUUYECKHE CBOICTBA | B IIPUPOJIE. MCII0JIb30BaTh MUHEPAIbHYIO | TapTHEpa
BOJbL. Ycmanasnusames | BogoouncTtka. Aspanust | BOAY, BBIIOIHATH PACUYEThI JINYHOCTHBIE: UMEIOT
IIPUYUHHO- BOZbI. bbITOBBIE 10 YPaBHEHUSAM XUMHYECKHUX | LIEJIOCTHOE MUPOBO33PEHHUE,
CJIEICTBEHHBIE CBSI3U ¢unbTpel. MUHEpaabHbIE | PEAKIMI, IPOTEKAIOIIUX C COOTBETCTBYIOLIEE
MEXy XUMUYECKUMHU BOJIBI. y4acTUEM BOJIBI. COBPEMEHHOMY YPOBHIO
CBS35MH, TUIIOM JuctummpoBaHHas Lonyuam 6o3moorcHocmo pa3BUTHA HAYKH
KPUCTAJIINYECKON BOJIA, €€ Hay4yumuvcs: 0ObEKTUBHO
pELETKH BOJBI, €€ IIOJIyYEHUE U OLICHUBATh UH(OPMAIIHIO O
bu3nUecKuMu 1 IIPUMEHEHHUE. BEUIECTBAX U XUMHUUYECKUX
XUMUYECKHMHU Ipoleccax, KPUTUYECKH
CBOMCTBaMH. OTHOCHUTBCS K
Buvinonname pacdeTsl 110 IICEBJIOHAYYHOH
XUMHUYECKHM (hopMyiiam uHpopManuy,
Y YPAaBHEHUAM PEAKLUN, HEI00pOCOBECTHON peKIIaMe
IIPOTEKAIOIIHUX C
Y4aCTHEM BOJIbI

31 | I'anorensl Xapaxkmepuzosamao OO6mras xapakrepuctuka | Hayuamcs: xapakTepu3oBath | PeryisiTuBHbIE:

CTpoeHue, pusnueckue
U XUMHUYECKUE
CBOMCTBA, MTOJIyYEHUE U
pUMEHEHHE TaTOr€HOB
C UCTIOJIb30BaHNEM
pYyccKoro (poHoro)
SI3bIKA U SA3bIKa XUMUH.

TaJIOT€HOB: CTPOCHHE
aTOMOB; IIPOCTBIE
BEIIECTBA U OCHOBHBIE
COEJIMHEHUS TaJIOTEHOB,
ux cBoiicTBa. Kpatkue
CBEJCHMSI O XJIOpE,
opome, dbTope u Hoze.

CTPOCHHUE MOJICKYJT
rajJoreHoB, OIUCHIBATD
(l)I/ISI/I'-IeCKI/Ie U XUMHUYCCKUC
CBOIiCTBA TaJ0re€HOB Ha
OCHOBE HaOIIOAEHUI 3a UX
MIPEBPAIICHUSIMHI BO BpeMsI
}IGMOHCTpaHI/IOHHBIX OIIBITOB,

IJTAHUPYIOT CBOU JEHCTBUS B
CBSI3U C IIOCTABJIEHHOM 3aJ1a4eit
Y YCJIIOBUSAMM €€ PEIICHUS
Io3HaBaTebHBbIC:

CTaBAT U HOPMYITUPYIOT IEJIH U
npobIeMbl ypoka
KoMMyHHKaTHBHBIE:




Has3zvieams coenuHenus
raJIoreHoB 1o ¢opmyiie
U cOCmaensamo
(hOpMYJIBI 110 UX
HA3BaHHUIO.
Yemanaenusamo
MPUYHUHHO-
CJIE/ICTBEHHBIE CBS3H
MEX]Iy CTPOCHUEM
aToMa, XMMHYECKOI
CBSI3bI0, THIIOM
KPUCTAIITNYECKON
PEIIeTKH TaJIOT€HOB, UX
(OUBUYECKUMU U

IIpuMeHeHue rajnoreHoB
U UX COCIUHEHUN B
HapOJHOM XO351CTBE

00BACHATE 3aBHCUMOCTD
CBOICTB raJOr€HOB UX OT
nosnoxkenus B [ICXD JI.U.
MeneneeBa, COCTaBIIATh
(bOpMyIIBI COeTMHEHUIA
TaJIOTEHOB | 10 (hopmyiam
JlaBaTh Ha3BaHUS
COEIMHEHHSAM T'aJIOT€HOB
Tonyuam 603modicHocmy
Hayuumscs: OCO3HABaTh
HEOOXOIMMOCTD
COOJTIOICHHS TIPABHIT
JKOJIOTHYCCKOU
0€301acHOCTH MPH

aJICKBaTHO MCIIOJIB3YIOT
peyeBbIe CpeCTBa s

3¢ (HEeKTHBHOTO peIIeHUs
KOMMYHHKATHBHBIX 337124
JInuHOCTHBIE: TIPOSIBIIAIOT
9KOJIOTUIECKOE CO3HAHHE

XUMHUYECKUMH oOpallleHuH ¢ TaJIoTeHaMHU
CBOMCTBaAMM
32 CoeauHeHus Xapaxkmepuszosams OCHOBHBIC COCTMHCHHUS Hayuamcs: yctanaBnuBath PeryasitTuBHblie:
raJJor¢HOB. cocTaB, GU3HYECKUE U rajIoreHOB: CBSI3b MEX/y CBOWCTBAMU YUHUTBIBAKOT IPABUIIO B

XUMHYECKHE CBOMCTBA,
MOJIy4eHUE U
MIPUMCHEHUE
COE€IUHEHHUH raJIOTEHOB
C HCIOJIL30BaHUEM
PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH
Haszvieamv coequHEeHNA
rajioreHoB 1o popmyie
H COCMAsasmb
dbopMyIIBI 110 UX
Ha3BaHHIO.
Yemanasnusame
MPUYUHHO-
CIIEICTBEHHEIE CBSI3U

TaJJOr€HOBOJOPOJbI, COJIN
raJIOr¢HOBOJAOPOAHBIX
KHCJIOT.

COCJIMHEHUH 1 NX
MIPUMEHEHUEM, U3y4aTh
CBOMCTBA COCIMHEHNH
rajoOreHOB B X0JI€
BBITIOJIHEHHUS JTA0OPATOPHBIX
OTIBITOB ,

Tlonyuam 6o3modzcHocmo
Hay4umocs: UCTIONb30BaTh
IpUOOpETEHHbBIE
KOMIIETSHITHH MTPH
BBITIOJTHCHUH TTPOSKTHBIX
paboT Mo U3y4eHHUI0 CBOMCTB
U CIIOCOOOB MOJTyueHUs U
pacro3HaBaHUsl COEIUHEHUM
rajoreHOB

TUIAHUPOBAHUH ¥ KOHTPOJIE
crocoba pereHus
Ilo3HaBaTenbHBIE:
UCTIONIB3YIOT TIOMCK
HeoOxouMoi nHpopmanuu
IS BBITIOJTHEHHS Y4eOHBIX
3aJIaHUN C UCIIOIB30BAHNEM
yueOHOI TuTepaTypsl
KoMMmyHHKaTHBHBIE:
YUYHUTBHIBAIOT pa3Hble MHEHUS U
CTPEMSATCS K KOOPIMHAIMN
Pa3IUYHBIX IO3UIUHA B
COTPYTHUYECTBE
JIM4HOCTHBIE: BOCTIUTAHUE
OTBETCTBEHHOTO OTHOIICHHS K




MEXK]y XUMAYECKON
CBS3bI0, TUIIOM
KPUCTAJUIMYECKOU
pELIETKN COeTMHEHUI
rajioreHoB, UX
(U3UYECKUMU U
XUMUYECKUMHU
CBOMCTBaMH.
IIposooumey,
Habnooams u
onucvleamy
XUMUYECKUN
AKCIIEPUMEHT I10
pacno3HaBaHUIO
raJOreHU-MOHOB C
COOJIIOZICHHEM MPaBUII
TEXHHUKHU 0€3011aCHOCTH.
Boeinoansams pacyeTsl 1o
XUMHUYECKUM
bopmynam u
YpaBHEHUSIM PEaKIU,
MPOTEKAIOIIUX C
y4aCTHUEM COCIMHEHU
rajioreHoB

PUPO/IC
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IIpakTuyeckasn
pabora Ne2
Pemenue
JKCIIEPUMEHTAIIBHBIX
3a/1a4 10 TeMe
«loarpynmna
raJIOT€HOBY

DKCMEepUMEHTATBHO
uccre0osams CBOMCTBA
HEMETAJIOB M UX
coeuHeHul. Pewamsb
AKCIIEPUMEHTAIILHBIC
3a7a4M 110 TEME
«Toarpymnma
rajJoreHOBY.
OO6parenue ¢

Pemenue
AKCIEPUMEHTAIbHBIX
3a7a4 110 TEME

«Ho;[rpynna TaJJOTCHOB»

Hayuamcs: oGpamarsces ¢
1a00paTOPHBIM
00opyI0BaHUEM U
HarpeBaTelIbHbIMU
npuOopaMu B COOTBETCTBUH
C MpaBWJIaMH TEXHUKH
0E€30IaCHOCTH, OITUCHIBATH
XUMUYECKUN IKCTIEPUMEHT C
TTOMOIIBIO SI3BIKA XUMHH,

PeryasiTuBHbI€:
OCYILECTBIISIOT MOIIArOBbIH
KOHTPOJIb 110 Pe3yNbTaTy
Io3HaBaTebHBbIC:

MIPOBOJISIT CPABHEHUE H
KJIaCCU(UKALIUIO 10 33/1aHHBIM
KPUTEPUSIM
KommyHukaTnBHbIC:
HaxoJAT 0011Iee PEeIICHHe




71a00paTOPHBIM
obopynoBaHUEM U
HarpeBaTeIbHBIMU
npudbopamu B
COOTBETCTBUHU C
MpaBUJIaMU TEXHUKH
0e30MacHOCTH.
Pacno3naBanue
HEKOTOPBIX AHHOHOB H
katnoHoB. Habmonenue
CBOIICTB BEILIECTB U
MPOUCXOSAIINUX C HUMU
aBieHuil. Onucanue
XUMHUYECKOT0
AKCIIEPUMEHTA C
MOMOIIBIO
€CTECTBEHHOTO
(pycckoro umu
POAHOTO) SI3bIKA U
A3bIKa XUMUHU.
DopMynMpoBaHHE
BBIBOJIOB 110
pe3yapTaTtaMm
MIPOBEICHHOTO
IKCIIEPUMEHTA

JeJIaTh BBIBOABI 110

pE3yjabTaTaM 3KCIICPUMCHTA.

Ionyuam 6o3modcHocmo
Hayuumscs: 0OCO3HABATh
HEOOXOIMMOCTh
cobmonenns npaBmwi b u
OT 15t coxpaHeHusi CBOETro
3I0POBBSI M OKPYKAIOIINUX

yaeOHO 3a1auun
JIM4YHOCTHBIE: OBJIAJICHUEC
HaBbIKaMU IJIA HpaKTH‘IeCKOﬁ
JEATSIbHOCTH
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Kucnopon

Xapaxmepuzosambo
CTPOEHHE, AJUIOTPOIIHIO,
dusnueckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE U
MIPUMCHEHUE
AJTOTPOITHBIX

MO ArUKATTHI

Crpoenue aToma u
AJUTOTPOITHSI KUCIIOPO/Ia;
CBOICTBa U IPUMEHEHHE
€ro aJUTOTPOITHBIX

Mo (pUKAITHIA.

Hayuamcs:
XapaKTepU30BaTh CTPOCHHE
MOJIEKYJIBI KUCJIOpOAA,
COCTaBJISITh XUMUYECKHE
ypaBHEHUS,
XapaKkTepu3yrolue
XUMUYECKUE CBOMCTBA
KHCJIOPOJIa, OOBSCHATH

PeryasitTuBHbie:

pa3anyaroT crnocod U pe3yabTaT
JNEUCTBUSA

Ilo3naBaTenbHbIE:

BJIAJICIOT OOLIUM NIPHEMOM
pelieHus 3aaau
KommyHukaTnBHbIC:
JIOTOBapUBAIOTCS O COBMECTHOM




KHcJjiopoaa € MPUMCHCHUC AJITIOTPOITHBIX ACATCIBbHOCTH IO

UCIIO0JIb30BaHUEM MoUpUKALMH KUCI0POa, PYKOBOJICTBOM YUMTEIIS
pyccKoro (poiHoro) OIKCHIBATH JIA0OpaTOpHble U | JIMYHOCTHBIE: CTPEMIICHUE K
A3bIKA U S3bIKa XUMUHU. IPOMBIIIJICHHbBIE CHOCOOBI 310pOBOMY 00pa3y >KU3HU
Yemanaenuseamo MOJTy4YEeHHUsI KUCIIOPO/a .

IPUYHHHO- Tonyuam eosmodicnocmo

CJICZICTBEHHBIE CBSI3U HAy4UmvCcs: TPAMOTHO

MEX]y CTPOCHUEM oOpaiiarscs ¢ BeleCTBaMU B

aToMa, XMMHUECKOH MMOBCETHEBHOM KU3HH

CBSI3b10, TUIIOM

KPUCTaJUIMYECKOU

PEIICTKH KHCIIOPO/a,
ero (pu3nyecKumMu u
XUMHYECKHUMU
CBOMCTBaMH
Buvinonuamo
pacyeTsl 1o
XUMHUYECKUM (popmyrnam
Y YPAaBHEHMAM PEAKLUN,
MPOTEKAIOIIUX C
y4acTHEM KUCIIOpOo/a.
IIposooume,
Habroame 1
ONUCHIBAMbXUMHUYECKUMN
HKCIIEPUMEHT T10
MOJIYYEHHUIO,
coOupaHHIo U
pacno3HaBaHUIO
KHCIIOPOJIa C
COOJTIO/IEHHEM TIPaBUIT
TEXHUKU 0€30I1aCHOCTH

Cepa, ee Xapaxmepuzosamu Crtpoenue aToMa Hayuamcs: PeryasiTuBHbIe:
¢busnyeckue u CTPOCHHE, AJUTOTPOIHUIO, | AJUIOTPOIINS CEPHI; XapaKTEpU30BaTh CTPOCHUE | PA3IIMYAIOT CIIOCO0 M PE3yNIbTaT




XUMUYECKUE
CBOICTBa

dusnueckue u
XUMHYECKHE CBOICTBA,
MOJIy4eHUE U
MPUMEHEHUE CEPHI C
HCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKA XUMUU.
Yemanaenusamo
MPUYUHHO-
CJIEICTBEHHBIE CBS3H
MEXIY CTPOCHHEM
aToMa, XMMHYECKOI
CBSI3bI0, TUIIOM
KPUCTAIITNYECKON
pEeUIeTKHA KUCIOPO/Ia,
ero Gpu3NYeCcKUMHU U
XUMUYECKUMHU
CBOMCTBaMH.
Buvinoansamu pacuersl o
XUMHYECKUM (popmyrnam
Y YPAaBHEHUAM PEAKLUN,
MPOTEKAIOIIUX C
Y4aCTHEM CEPHI.
IIposooumey,
Habaoamv v
onucvI8amy
XUMHYECKUMN
HKCIIEPUMEHT I10
TOPEHHUIO CepPhI Ha
BO3J1yX€ U B KUCJIOPOJIE
¢ cOOJII0/IeHrEM TIPAaBUIT
TEXHHUKHU 0€30MaCHOCTH

CBOMCTBA U IPUMEHEHHUE
POMOHMYECKOM CepHI.

MOJICKYJIBI CEepPBI OOBSICHATD
3aBUCHUMOCTbH CBOMCTB CEphI
ot ee noyoxenus B [ICX0O
JI.1. Menneneena,
COCTaBJIATh XUMUYCCKHEC
ypaBHEHMUS,
XapaKTePU3YIOIINe
XMMHUYECKHE CBOMCTBA CEPBHI,
OOBSICHATH IPUMEHEHUE
QJUTOTPOITHBIX MOJIU(DUKAITUT
cepol

Lonyuam 6o3modncrHocmo
HAY4YUmMuvCs: TPaMOTHO
oOparaThCs ¢ BEIIECTBAMHU B
MMOBCETHEBHOM KU3HH

JNEUCTBUSA
Ilo3naBaTenbHbBIE:
BJIAJICIOT OOIIUM NIPHEMOM
pelieHus 3a1a4
KoMMyHuKaTHBHbBIE:
JIOTOBapHUBAIOTCSI O COBMECTHOM
JESITeTLHOCTH, TIPUXOJIS K
0011eMy petieHuo
JInunocTHbIE: HOPMUPYIOT
OCHOBBI 3KOJIOTHYECKOTO
MBIIICHHS
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CoenuHeHus cephl

Xapaxkmepuzosambw

Oxkcunel cepsl (IV) n

Hayuamcs:

PeryasituBHbie:




cocTaB, (hpuznueckue u
XUMHYECKHE CBOICTBA,
MOJIy4eHUE U
pUMEHEHUE
COCIMHEHUH CEPBI C
HCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
A3bIKA U A3bIKA XUMHH.
Has3zvieams coenuHeHus
cepsl o popmylie u
cocmasnsims GOPMYIIBI
0 UX HAa3BaHUIO.
Cocmasname
MOJICKYJISIPHBIC U
WOHHBIC YPaBHEHUS
peaxkiuu,
XapaKkTepU3yIolue
XUMHUYECKHE CBONCTBA
COCUHEHHI CEPBI.
Onucweigams POLECCHI
OKHUCIICHUS-
BOCCTaHOBJICHMUS,
onpeoensimo
OKHUCJIUTETh U
BOCCTAaHOBUTEIb U
cocmasnsams
AJIIEKTPOHHBIN OaytaHc.
Yemanaenusamo
MPHYHUHHO-
CJIE/ICTBEHHBIE CBSI3U
MEXK]1y XUMHUYECKON
CBSI3b10, TUTIOM
KPHCTAJUIMYECKOU

(VI); ux nonyuenue,
CBOIICTBa U MPUMEHEHHE

ONHUCKHIBAThL CBOICTBA
COCJIMHEHUH CEPBHI,
COCTaBJISITh YPaBHEHUS
peaKIuii, COOTBETCTBYIOIIUX
«LIETIOYKE» MPEeBpallleHUI
Ilonyuam 6o3mooicnocmo
HAY4umuvcs.: TPOrHO3UPOBATH
XHMHYECKHE CBOMCTBA
BCIISCTB Ha OCHOBE MX
CBOWCTB U CTPOECHUSA

VYUTHIBAIOT MPABUIIO B
IUTAHUPOBAHUH U KOHTPOJIE
criocoba pereHus
Ilo3naBaTenbHbIE:
UCIIOJIE3YIOT TIOUCK
HE00X0MMOM HH(POPMAITHHI
JUTSL BBITIOJTHEHUST yIeOHBIX
3aJlaHu# C UCII0JIb30BAaHUEM
y4eOHOH TUTPaTyphl
KomMmyHukaTuBHbIE:
KOHTPOJIUPYIOT IEUCTBUE
napTHepa

JInunocTHBIE: HOPMUPYIOT
MHTEPEC K KOHKPETHOMY

XUMHUYECKOMY JIEMEHTY, TTOUCK
JOTIOJTHUTEILHOW HH(POPMAITUH

O HEM.




pPELIETKU COEAUHECHUIN
cepbl, uX PU3MIESCKUMHU
U XUMHNYCCKUMHAN

CBOMCTBaMM
37-38 | Cepnas kuciora Xapaxkmepuzosamw CepHast KUCJI0Ta Kak Hayuamcs: PeryasiTuBHbIe:
KaK OKHCIUTEIb. cocTaB, (U3MUYECKHUE U | DIIEKTPOJIUT U ee OTMKCHIBATh CBOMCTBA CEPHOM | pa3iaMyaroT Crocod U pe3yabTaT
[Tonydenue u XUMHUYECKHE CBOMCTBA | COJIM, MX IPUMEHEHUE B | KHCIIOTHI, B XOJI€ JCUCTBUS
MIPUMEHEHHE CEPHOW | KaK AJIEKTPOJIUTA HapOJHOM XO3sIICTBe. npoBeneHus 1adopatopHsix | [lo3HaBaTeIbHbBIE:

KHCJIOTBI

CEpPHOM KHUCIOTHI €
HCIOJIb30BaHUEM
pyccKOro (pOaHOTO)
SI3BIKA U SI3BIKA XMMUH.
Cocmasnamo
MOJICKYJISIPHBIC U
WOHHBIC YPABHCHUS
peaxkiuu,
XapaKTePU3YIOIIHX
XMUMHUYECKHE CBOMCTBA
COEIMHEHUH Cephl U
CEpPHOM KHUCIIOTBHI.
Onucvliéams 001acTH
MPUMEHEHHUS CEPHOMN
KHCJIOTHI B HAPOTHOM
xo3siiicTBe. [Iposooums,
Habroame 1
OnuUCHIBAMb
XUMHYECKHH
OKCIIEPUMEHT,
XapaKTepU3yIOIUN
XHMHYECKHE CBOMCTBA
CEpPHOM KUCJIOTHI KaK
AIIEKTPOJINTA, C
COOJTI0ICHUEM TTPABHIT

OIIBITOB , TPOBOAUTH
Ka4eCTBEHHYIO PEaKIHIO Ha
cynbdar - HoH

HOﬂyqam BO3MOIHCHOCMb
HAYYUMbCA:
XapaKTepru30BaTh 0COObIE
CBOMCTBA
KOHLIEHTPHPOBAHHOM CEpHON
KHCJIOTBI

BJIAJICIOT OOIIUM NIPHEMOM
pelIeHus 3a1a9
KoMMyHUKaTHBHbBIE:
JIOTOBapUBAIOTCS O COBMECTHOM
JESTEIbHOCTH, TIPUXOIAT K
o0IIeMYy peLICHUIO
JInunocTHBIE: HOPMUPYIOT
UHTEPEC K KOHKPETHOMY
XUMHYECKOMY JJIEMEHTY, IIOUCK
JIOTIOJTHATEIbHON HH(BOpMAIUH
0 HEM.




TEXHHUKHU 0€30MaCHOCTH.
Pacnosnasamo
Cynb(haT-HOHBI
Xapaxkmepuzosamw
CBONCTBA
KOHIEHTPUPOBAHHOM
CEpPHOM KUCIOTBI KaK
OKHUCJIUTEJIS C
HCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XHMHH.
Cocmasnams
ypaBHECHUS
OKHUCJIUTEIHHO-
BOCCTaHOBHUTEIIbHBIX
peaxkuit METOJJ0M
AJIEKTPOHHOTO OaJlaHca.
Onucwvieamo
IIPOU3BOJCTBO CEPHOM
KUCIIOTHI. Buinoansams
pacdeTsl 1o
XUMHYECKUM (popmyrnam
Y YPAaBHEHUAM PEAKLUN,
MPOTEKAIOIIUX C
Y4acTHEM CEPHOU
KHUCIIOTBI. Habniooams
U ONucwleamoy

XAMHUYECKHUI
SKCTIEPUMEHT
39 | IIpakTuueckas DKCNEPUMEHTAIBHO Pemenue Hayuamcs: ob6pamathes ¢ PerynasituBHbIe:
padora Ne3 uccnedosams CBOMCTBA | IKCTIEPUMEHTATBHBIX 1ab0paTOPHBIM OCYILIECTBJISIOT MOIIArOBBI
Pemenue HEMETAJUIOB U UX 3a/1a4 1o TeMe obopynoBaHueM U KOHTPOJIb 110 PE3YJIbTATy
AKCIIEPUMEHTAIBHBIX | COeTMHEHUI. Pewams «[loarpynmna kuciaopojay | HarpeBaTeIbHBIMU Ilo3naBaTenbHbIE:




3a/1a4 0 TeMe
«Toarpynmna
KHCIIOpO1a»

IKCIIEPUMEHTAIbHBIC
3aJ]a41 [0 TeMe
«Ioarpymnma
KHUCITIOPOJIay.
Obpawamucs ¢
71a00paTOPHBIM
000pyI0BaHUEM U
HarpeBaTeIbHBIMU
npubopamu B
COOTBETCTBUHU C
MPaBWJIAMU TEXHUKH
0e30MacHOCTH.
Habniooams 3a
CBOICTBaMH Cepbl, ee
COCIMHEHUH U
SIBIICHUSIMU,
MIPOUCXOISIIIMH C
HUMU. Onucvieams
XAMHUYECKHI
HKCIIEPUMEHT C
MIOMOIIbIO PYCCKOTO
(poIHOTO) SI3BIKA U
SI3BIKA XUMUHU
Dopmyauposamso
BBIBO/IBI 110
pe3ynbTaTtam
MIPOBEICHHOTO
IKCIIEPUMEHTA.
Compyonuuams B
nporiecce yueOHOro
B3aUMOJICVCTBUS IIPH
paboTe B rpynmnax

npubopaMu B COOTBETCTBUH
C TIpaBHJIaMHU TEXHUKH
0€30IMaCHOCTH, ONMCHIBATH
XUMHYCCKHUN IKCIIEPUMEHT C
ITOMOIIIBIO SA3bIKA XUMHH,
JieJaTh BBIBOJBI 110
pe3ylbTaTaM 3KCTIIepUMEHTA.
Tonyuam 603mooicnocmo
HAy4umocsi: 0CO3HABATH
HEO00XO0INMOCTb
coOmonenust npaBui b u
OT st coXxpaHeHHUs1 CBOETO
3I0POBBSI M OKPYKAIOIIUX

CTPOSAT PEUYEBOE BHICKA3bIBAHHE
B YCTHOM M MUChbMEHHOU (popme
KoMmmyHukaTuBHbBIE:
YUUTBHIBAIOT pa3Hble MHEHUS U
CTPEMSITCSl K KOOPAUHALIMHI
Pa3IMYHbIX MO3UIIHI B
COTPY/IHHYECTBE
JIMYHOCTHBIE: YMEIOT
YIIPaBJIATh CBOEH
[T03HABATEJIbHOU
NEeSTETbHOCTHIO

40

A30T ¥ ero cBocTBa

Xapakmepu306amb

CtpoeHnue aToma u

Hayuamcs:

PeryasituBHbie:




cTpoeHue, puznyeckue
U XUMUYECKHE
CBOMCTBA, ITOJIy4YEHUE U
IpUMEHEHHE a30Ta ¢
HCII0JIb30BaHUEM
PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKA XUMUU.
Has3zvieams coenvnenus
azorta 1o ¢opmyie u
cocmagnsims GOpMYIIbI
10 UX Ha3BaHUIO.
Yemanaenuseamo
PUYHUHHO-
CJIEJICTBEHHBIE CBS3H
MEXly CTPOCHUEM
aToOMa U MOJIEKYIIbI,
BHUJOM XUMHYECKOU
CBSI3H, TUIIOM
KPUCTAJUIMYECKOU
pEILIETKH a30Ta U €ro
(UBUYECKUMU U
XUMHUYECKHUMHU
CBOMCTBaMH.
Buvinoansamo pacyeTsl 110
XUMUYECKUM (PopMysiam
U YpaBHEHUSM peaKIInid,
MIPOTEKAOLIUX C
y4acTHEM a30Ta

MOJICKYIJIBI a30Ta,
CBOMCTBaA a30Ta Kak
IMpOCTOro BCUICCTBA

XapaKTepu30BaTh CTPOCHUE
aToMa M MOJICKYJIBl a30Ta,
00BACHATE 3aBUCUMOCTE
CBOICTB a30Ta OT €ro
nonoxxkenus B [ICXD JI.U.
MeneneeBa, COCTaBIATh
XUMHYECKUE yPaBHEHUS,
XapaKTEPHUIYIOIIHE
XHUMHUYECKHE CBOMCTBA a30Ta
Tlonyuam 6o3modncrHocmo
HAyuumscs: TPaMOTHO
oOparaThbCs ¢ BEIIECTBAMHU B
MMOBCETHEBHOM KU3HH

TUTAHUPYIOT CBOU JICHCTBHS B
CBSI3U C IIOCTaBJICHHON 3aauei
U YCJIOBHSIMH €€ PEIICHUS
Ilo3naBaTejibHbBIE:

CTaBAT U (GOPMYITHPYIOT HETU U
poOJIeMbI ypoKa
KoMMmyHuKaTHBHBIE:
aJICKBaTHO HCITOJIb3YIOT
pedeBbie CpeACTBA AJis

3¢ PEeKTUBHOTO perIecHUs
KOMMYHHKATHBHBIX 33724
JInunocTHbIE: HOPMUPYIOT
HWHTEPEC K KOHKPETHOMY
XUMHUYECKOMY AJIEMEHTY

41-42

AMMMaK U ero
COCJTUHEHHUS.
Conu aMMOHUS

Xapakmepuzosambo
COCTaB, CTPOCHHE
MOJIEKYJIbI, PU3NYECKUE
U XUMHUYECKHE
CBOMCTBA, NTOJIy4YEHUE U

AMMUaK, CTpoeHUE,
CBOIICTBa, ITOJIyYEHUE U
npumeHenune. Conu
aMMOHHMSI, UX CBOMCTBA U
IPUMEHEHHE.

Hayuamcsa: onuceiBaTh
CBOIICTBa aMMHaKa B XOJI€
MIPOBEJCHUS J1aOOPATOPHBIX
OIBITOB, IPOBOJUTH
KaueCTBEHHYIO PEaKIMIO Ha

PerynasitTuBHblie:

MJIAHUPYIOT CBOU JIEHCTBUS B
CBSI3U C ITIOCTABJICHHOU 3agadyen
U YCIIOBUSIMH €€ pelIeHUs
Ilo3HaBaTeabHDbIE:




MpUMEHEHUE aMMHAKa C
HCIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
SI3BIKA M SI3BIKA XMMUH.
Haszvieamo conu
aMMOHHUS 110 hopmMysIam
U COCMABIsmMb
(bOopMyJIBI 10 UX
Ha3BaHHIM.
3anucvisams
MOJICKYJIIPHBIE U
VMOHHbBIC YPaBHEHUS
peaKuuit,
XapaKTEepU3YIOIIHNe
XUMHYECKHE CBOICTBA
aMMHaKa M coJieH
ammonus. Cocmasisime
ypaBHEHUS
OKHCJIUTENBHO-
BOCCTaHOBUTEIIbHBIX
peaKkui ¢ yyacTUEM
aMMHaKa ¢ IOMOIIBIO
AJIEKTPOHHOTO OanaHca.
Yemanasnusamo
MPUYHHHO-
CIICICTBCHHEIC CBS3U
MEXy BHJIaMHU
XHUMUYCCKHUX CBS3CH,
THIIAMHA
KPUCTAJUIMYECKUX
pEIIeTOK aMMHUaKa U
coJiei aMMOHHS U X
(bU3UYIECKUMU U

HOH -aMMOHUA

Ilonyuam 6o3modcrHocmo
Hay4umvcs: IPUBOAUTH
IIpUMEpPBI YpaBHEHU I
peaKuuii, JIeKaIKUX B OCHOBE
MIPOMBIIIJICHHBIX CIIOCOOOB
MMOJIYYCHHA aMMHaKa

CTaBAT ¥ (POPMYJIUPYIOT LETH U

poOJIeMbI ypoKa
KoMMmyHuKaTHBHBIE:
KOHTPOJIMPYIOT ACHCTBUS
napTHepa

JImuHoCTHBIE: GOPMHPYIOT
UHTEPEC K KOHKPETHOMY
XHUMHAYECKOMY DIIEMEHTY




XUMHYECKUMHA
CBOMCTBaMH.
Buvinonnsamo pacuersl o
XUMUYECKUM (popMyiam
Y YPaBHEHUSIM pEaKLUid,
MPOTEKAIOIIUX C
y4acTHEM aMMHUaKa
3anucvisams
MOJICKYJIIPHBIE U
HMOHHbIC YpaBHEHUS
peakuui,
XapaKkTepu3yroLue
XUMHYECKHE CBOICTBA
aMMHaKa M CcoJieH
aMmMoHus. [Ipogooumsy,
Habarooame 1
ONnuUCvHIBAM®b
XUMHYCSCKHI
HKCIIEPUMEHT T10
pacno3HaBaHUIO HOHOB
aMMOHHS C
COOJTIO/IEHHEM TIPaBUIT
TEXHUKU 0€30I1aCHOCTHU

43

Okcuasl a3ora

Xapaxmepuzosamo
cocTaB, GU3HUECKUE U
XUMHYECKHE CBOICTBA,
MOJTyYeHUE U
MPUMEHEHHUE OKCHIOB
azoTa c
HCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
SI3BIKA U S3bIKA XUMHH.
Cocmasnams

Oxcwuast azota(ll) u (1V)

Hayuamcs:

OIMMCHIBATh CBOMCTBA
CO€QMHEHUH a30Ta,
COCTaBJISITh YPABHEHUS
peaKkuuii, COOTBETCTBYIOILIUX
«IIETOYKEe» MPEBPALICHHI
Ilonyuam 6o3modicnocmeo
HAY4Yumuvcs: TPOrHO3UPOBATH
XHUMHUYECKHE CBOICTBA
BEIIIECTB HAa OCHOBE MX

PeryasitTuBHbie:
YUUTHIBAIOT IPABUJIO B
IUTAHUPOBAHUM U KOHTPOJIE
croco0a perieHus
Ilo3HaBaTenbHBIE:
HCIOJIB3YIOT TTOUCK
HE00X0AUMOH HHpOpMaLIUU
JUTSI BBITIOJTHEHUST y4eOHBIX
3aJJaHUH C UCIIOJIb30BAHNEM
yueOHOM JTUTepaTyphl




MOJIEKYJIIPHBIE U
WOHHBIC YPaBHEHUS
peakuui,
XapaKTePU3YIOLINe
XUMHYECKHE CBOICTBA
OKCHJIOB a30Ta.
Yemanasnusame
MPUYHHHO-
CIICJICTBCHHBIC CBSI3H
MEXIy BHJIOM
XUMHYECKOM CBSI3H,
THIIOM
KPUCTAJUIMYECKOU
PEIICTKH OKCHUJIOB a30Ta
U UX QU3HYECKUMH U
XUMHYECKHUMU
CBOMCTBaMH.
Xapaxkmepuzosamw
cocTaB, GU3HUECKUE U
XHMUYECKHE CBOMCTBA
KaK AJICKTPOJIUTA,
MPUMEHEHNE a30THOMN
KUCJIOTHI C
HCIOIb30BaHUEM
pyccKoro (pOaHOTO)
SI3BIKA U SI3BIKA XMMUH.
3anucvieamo
MOJIEKYJIIPHBIE U
WOHHBIC YPaBHEHUS
peakuui,
XapaKTepU3yIoIIne
XHMUYECKHE CBOMCTBA
a30THOM KHUCJIOTHI KaK

CBOMCTB U CTPOCHUS

KommyHukaTnBHbIC:
KOHTPOJIMPYIOT ACHCTBUE
napTHepa

JImyHocTHBIE: HOPMUPYIOT
UHTEPEC K KOHKPETHOMY
XUMHUYECKOMY 3JIEMEHTY




AJNEKTPOJIUTA.
Ilposooump,
Hab00ams u
ONUCHIBAMDb
XUMHYCCKUH
AKCTICPUMEHT,
XapaKTEPU3YIOLIHI
CBOMCTBA a30THOM
KHUCIIOTHI KaK
3JICKTPOJINTA, C
cOOJII0ICHUEM TTPaBUII
TEXHUKHU 0€30I1aCHOCTH

44 A3oTHasg KHucioTa
KaK 3JICKTPOJIUT, €€
MIPUMCHCHUE

45 A30THAg KHUCIIOTA

KaK OKMCJIUTEINb, €
MOJTy4YECHUE

Xapaxkmepuzosams
A30THYIO KHCIIOTY Kak
OKHCIUTEIb.
Cocmaesnsamo
ypaBHEHUS
OKHCJIUTEILHO-
BOCCTaHOBHUTEIBHBIX
peaKkLui,
XapaKTEPU3YIOIIHNX
XHUMHYECKHE CBONCTBA
a30THOM KHUCJIOTHI KaK
OKHCIIUTENS, C
IIOMOIIBIO

SJICKTPOHHOI'O Oananca.

IIposooumy,
Hab00ams N
OnucCvHIBAMs
XUMHYECKHUH
AKCTICPUMEHT,
XapaKkTepU3 YOIl
CBOMCTBA a30THOM

A30THAs KHCIIOTA KaK
ANIEKTPOJIUT, €€

CBOMCTBA U IPUMEHEHHE.

Hayuamcs:

OIIMCHIBATh CBOMCTBA
a30THOM KHCJIOTHI, B XOJIE
MIPOBEICHUS JTA0OPATOPHBIX
OITBITOB

Ionyuam 6o3moocHocmo
HayuumsCcs. COCTABIATD
«LETIOYKW» TPEBPALLEHUH 110
azoTy

PeryasiTuBHbIE:

pa3anyaroT Crocod U pe3yabTaT
JNEUCTBUSA

Io3HaBaTebHbIC:

BJIQ/ICIOT OOLIIUM IIPUEMOM
pelieHus 3aaau
KoMMmyHUKaTHBHBIE:
JIOTOBApUBAIOTCS O COBMECTHOM
JESTEILHOCTH, TIPUXOJIAT K
00IIeMy peLIeHHIO
JInunocTHBIE: HOPMUPYIOT
MHTEPEC K KOHKPETHOMY
XUMHYECKOMY BEIIECTBY

A30THas KACIOTa KaKk
okuciaurTens. Hurparsr u
HUTPUTBHI, IpodsIemMa ux
COJIEpXKaHUsA B C/X
MPOAYKIHMH. A30THBIE
yaoOpeHust

Hayuamcsa : cocTaBiasaTh
ypaBHenus OBP ¢ yuactuem
a30THOMN KHCJIOTHI,
MIPUMEHSATH COJIM a30THOU
KHCJIOTHI B IPAKTUYECKOU
JeSITEIIbHOCTH, TPOBOIUTD
KAuECTBEHHYIO PEaKIMIO Ha
HUTPAT - HOH

PeryasitTuBHbie:

IJTAHUPYIOT CBOU JCHCTBUS B
COOTBETCTBUU C ITOCTABJICHHOMU
3a7a4€il U yCIOBUSIMU €€
peanusauuu
ITo3naBaTe/bHBbIE:

BIIQ/ICIOT OOIIIUM TIPUEMOM
peleHus 3a1a4




KHCJIOTHI KaK
OKHCIIUTEIS, C
COOJII0ICHUEM ITPaBUII
TEXHHUKH 0€30IaCHOCTH

Ionyuam 6o3modicHocmy
HAYYUMbCA:
XapaKTepu30BaTh 0COObIe
CBOICTBa

KommyHukaTnBHbIC:
KOHTPOJIMPYIOT ACHCTBUS
napTHepa

JImyHocTHBIE: HOPMUPYIOT

KOHIIEHTPUPOBAHHOM HUHTEPEC K KOHKPETHOMY
a30THOW KHCJIOTBI XMMHUYECKOMY BEIIECTBY
46 | Docodop. Xapaxmepuzosamo Crpoenue aToma u Hayuamcs: PeryasitTuBHblie:
Coenunenus CTpOEHHE, aJUNIOTPONHIO, | atorpomnus docdopa, XapaKkTepu30BaTh CTPOCHUE | IJIAHUPYIOT CBOU JCHCTBUS B

docdopa. [Tousitue
o pocdopHbIX
yIoOpeHusIxX

dusnueckue u
XUMHYECKHE CBOICTBA,
MOJTyYCHUE U
npumenenue docdopa c
HCIIOJIb30BaHUEM
pYyCCKOro (poaHoro)
SI3BIKA U SI3bIKA XFMHH.
CaMocCTOsATENHHO
onucvl6ams CBOMCTBA
okcuaa docdopa (V)
KaK KUCJIOTHOT'O OKCHIA
Y CBOWCTBA
oprodochopHoit
KHUCTIOTHI.
Hnnrocmpuposams 31
CBOICTBa YpaBHEHUSIMH
COOTBETCTBYIOIINX
peakuuii. /Ipogooumey,
Habawoamv u
ONnuUCHIBaAmMy
XUMHYECKUMN
IKCIIEPUMEHT C
COOJTI0ICHUEM TTPABHIT
TEXHHUKHU 0€30MaCHOCTH.
Pacnosnasams dhocdat-

cBolicTBa 0esoro u
KkpacHoro (ocdopa, ux
npuMeHeHre. OCHOBHbIE
COCIIMHEHUS: OKCHU]T
docdopa (V) u
oprodochopHas Kuc-
nora, ¢pocdarsl.
dochopHbie ynoopeHus.

atroMa docdopa, 0OObICHSTH
3aBHCUMOCThH CBOMCTB
docdopa OT ero MmoIoKESHHSI
B IICXD /.. MeHnnenecna,
COCTaBJIATh XUMUYECKHE
YpaBHECHHS,
XapaKTepU3YIOIINe
XHUMUYECKHE CBOWCTBA a30Ta
B pPe3yJIbTaTe MPOBEACHUS
71a00paTOPHBIX OIBITOB,
MIPOBOJIUTH KAYECTBEHHYIO
peakuuio Ha gocdaT - HOH
Tonyuam 603modxicHOCIb
HAy4umucsi: OTHMCHIBATD
bu3nvecKkre 1 XUMHIECKUE
MPOLIECCHI, SBISIOIINECS
9acThIO0 KPYTOBOPOTA
BEIIIECTB B MPUPOJIE

CBSI3U C IIOCTABJIEHHOM 3aa4eil
U YCJIOBHUSIMH €€ PeIIeHUS
ITo3HaBaTe/bHBIE:

CTaBAT U POPMYIHUPYIOT 1IENIU U
poOJIeMbI ypoka
KoMmmyHukaTuBHBIC:
aJICKBATHO UCIIOJIb3YIOT
pedeBbie CpeaCcTBa s

3¢ (HEKTHBHOTO pPEIICHUS
KOMMYHHUKATHUBHBIX 3a7a4
JIuunoctHbie: GopmMuUpyrOT
MHTEPEC K KOHKPETHOMY
XUMHUYECKOMY JIEMEHTY, TTIOUCK
JIOTIOTHUTENBHON UHGOpMAITUU
0 HEM.




HOHBI

47 | Yrunepon Xapaxmepuszoeambo Crpoenue atoma u Hayuamcsa: xapakrepuszoBath | PeryjsiTuBHbI€:
CTPOEHHE, AJUIOTPONHUIO, | AJJIOTPOIHUS YIIEpOaa, CTpPOEHHE aToMa YIiepoja, pa3anyaroT crocod U pe3yabTaT
buznueckue u CBOICTBA €ro 0O0BSACHSATH 3aBUCHMOCTD JIEHCTBUS
XUMHUYECKHE CBOMCTBa, | MOIU(UKAIWIA U UX CBOIICTB yriiepoaa OT €ro Io3HaBaTe/bHBIC:
MOJIy4YECHHUE U MPUMEHEHUE. nosnoxxenus B [ICXD JI.U. BJIQJICIOT OOIIUM MPHUEMOM
IPUMEHEHNE MenneneeBa, COCTaBIATh pelieHus 3a1aq
amop(HOTo yriepoaa u XMMHUYECKHE yPaBHEHUS, KommyHukaTuBHbIe:
€ro COpTOB C XapaKkTepU3yoIlne JIOTOBapUBAIOTCSI O COBMECTHOM
HCIIOJIb30BaHUEM XUMHUYECKHUE CBOKCTBA JIeATEIbHOCTH MO
pycckoro (poaHoro) yriaepoaa PYKOBOJICTBOM YUHUTEIIS
A3bIKA U S3bIKA XUMHUH. Tlonyuam 6o3modncrHocmo JInunocTHbIE: HOPMUPYIOT
CpasHusams cTpoeHue HAy4umucsi: ONUCHIBATH UHTEPEC K KOHKPETHOMY
Y CBOMCTBA ajmasa u dbuznyecKre U XUMUYECKHE | XMMHUYECKOMY AJIEMEHTY, TOMCK
rpaduta. Onucvieame IIPOLIECCHI, SBIISIOLINECS JIOTIOJTHUTEIBFHON HH(pOpMaIiH
OKUCIIUTEIBHO- 4acThIO KPYTrOBOPOTa O HEM.
BOCCTaHOBUTEJIbHbBIE BELIECTB B IPUPOJIE
CBOMCTBA yriepoJa.
IIposooumy,
Habaoamv u
onucvleamy
XAMHUYECKUMN
HKCIEPUMEHT C
COOJTIO/IEHHEM TIPaBUIT
TEXHHUKHU 0€3011aCHOCTH
48 | Okcupsl yriepona Xapaxkmepuzosamao Oxcuan! yraepona (II) u | Hayuamcs: PeryasitTuBHbie:

cocTaB, GU3HUECKUE U
XUMHUYECKHE CBOICTBA,
MOJTy9YCHUE U
MPUMEHEHHUE OKCHIOB
yriepoja ¢
UCIIOJIb30BaHUEM
PYCCKOTO (POTHOTO)

(IV), ux csoiictBa u
IIPUMEHEHNE

ONKMCHIBATH CBOMCTBA
OKCHJIOB yTIJIEPOJa,
COCTaBJISITh YPAaBHEHUS
peaxkuuii, COOTBETCTBYIOLIUX
«IIETI0YKE» MPEBPAILECHHH .
IIPOBOJIUTH KaUECTBECHHYIO
pPEaKLMIO IO PACIIO3HABAHUIO

YYHUTBHIBAIOT IPAaBUJIO B
MJIAHUPOBAHUU U KOHTPOJIE
croco0a permeHus
Ilo3HaBaTeabHBIE:
HCIIOJIb3YIOT MTOUCK
HeoOxouMoi nHpopmau
JJIsI BBITIOJIHCHU ST y‘IG6HBIX




SI3BIKA M SI3bIKA XMMUHU.
Yemanasnueamo
MPUYUHHO-
CJIICACTBEHHBIC CBS3U
MEXy BUTAMH
XHMHYECKHX CBS3CH,
THIIAMU
KPUCTAJUTHYECKUX
PEIIETOK OKCHJIOB
yriepojia, ux
(UBUYECKUMU U
XUMHYECKUMHU
CBOMCTBAMH, a TAKXKe
MIPUMEHEHHUEM.
Cobarodams ipaBuIIa
TEXHHKH 0€30IacHOCTU
MIPH UCTIOJIb30BAHUHT
IIEYHOT'0 OTOILJICHHUS.
Oxa3zvleams IEPBYIO
MOMOIIIb PU
OTpaBJICHUH YTapHBIM
ra3zoMm. /Iposooums,
Hab00ams N
ONnUCHLIBAMD
XHUMHYSCKHI
HKCIIEPUMEHT C
cOOI0ICHUEM MTPaBUII
TEXHUKH 0€30IMacHOCTH

YTJICKUCIIOTO ra3a

HOﬂyqam BO3MOIHCHOCNb
HaydumvcA.: NIPOrHO3UpPOBaTh
XHMHYECKHE CBOMCTBA
BCIICCTB HA OCHOBEC UX
CBOMCTB U CTPOCHUA

3aJlaHUl C UCTIOJIb30BAHUEM
y4eOHOU JTUTEPATYPHI
KoMMmyHuKaTHBHBIE:
KOHTPOJIHUPYIOT JIEHCTBUE
napTHepa

JInuHocTHBIE: HOPMUPYIOT
YMEHHE HUCII0JIb30BAaTh 3HAHHUS B
OBITY
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VYroapHas KUCIIOTa U
e€ CoMn.

’KecTkoCTh BOJBI 1
CITIOCOOBI €€
yCTpaHEHUS

Xapakmepuzosambo
cocTaB, (puznueckue u
XUMHYECKHE CBOMCTBA,
MIOJIyYEHUE U
IIPUMEHEHNE YTOJIbHOU

VYrompHasg xucnora. Comn
YTOJIBHON KHUCIOTHI:
KaJbIUT, COJa, ITOTAalll,
WX 3HaYEHUE U IPUPOE
1 )KU3HHU YCJIIOBCKA.

Hayuamcs:

JIaBaTh ONpeeNeHUs
TIOHSTUSAM OKECTKOCTh
BOJIbI» ,ONHUCHIBATH CBOMCTBA
YTOJIbHOW KHUCJIOTHI,

PerynasitTuBHblie:

pa3aMyaroT Crocod U pe3yabTaT
JEUCTBHUS

Ilo3HaBaTeabHBIE:

BJIQJICIOT OOIIUM MMPHUEMOM




KHUCJIOTBI U €€ COJIEH
(kapboHaTOB U
THJIPOKapOOHATOB) C
UCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
A3bIKA U A3bIKA XUMHH.
HUnnrocmpuposams
3aBHCHUMOCTH CBOWCTB
COJIEN YTOJIBHOU
KHUCJIOTHI OT UX COCTaBa.
ObvsicHame, 4TO TaKOE
KECTKOCTb BOJIBI.
Paznuuams BpeMeHHYIO
U TIOCTOSTHHYIO
JKECTKOCTH BOJIBI.
Ilpeonazams criocoObI
YCTpaHEHUS )KECTKOCTH
BOJIbL. [Iposooums,
Habaoamv v
onucvI8amy
XUMHYECKUMN
HKCIIEPUMEHT C
cOOI0ICHUEM MTPaBUII
TEXHHUKHU 0€30MaCHOCTH.
Pacnosnasamp
KapOOHAT-HOHBI.

KecTtrkocTs BOABI U
CIIOCOOBI €€ YCTPaHCHHUS.

COCTaBJIATh YPaBHEHUS
pEaKIii, COOTBETCTBYIOIINX
«ETIOYKE) MPEBPALICHHH ,
COCTAaBJISITh Ha3BaHUS COJICH
YTOJIBHOM KHUCJIOTHI,
HPOBOANTH KAYECTBCHHYIO
peaKIuio Ha KapOOoHAT - HOH
Tlonyuam 803modcHoCmb
Hay4umucs.: IPOrHO3UPOBATH
XMMHYECKHE CBOHCTBA
BEIIIECTB HA OCHOBE UX
CBOWCTB U CTPOCHUS

perieHus 3anay
KomMmyHunkaTuBHbIE:

JIOTOBapUBAKOTCS O COBMECTHOM

JEATSIbHOCTH, IPUXOIST K
o0IIeMy pelIeHUIO
JIuuHOCTHBIE: POPMUPYIOT

YMCHHUC UCIIOJIB30BATh 3HAHUA B

OBITY
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Kpemunit

Xapaxkmepuzosambv
CTPOEHHE aTOMOB U
KPHUCTAJLJIOB,
dusnueckue u
XUMHYECKHE CBOMCTBA,
MOJy4YeHUE U
NPUMEHEHHE KPEMHUSI C

Crtpoenue aToma
KPEMHHUS;
KPUCTAJUTMYECKHUI
KPEMHUM, €ro CBOMCTBA U
MIPUMEHEHNE

Hayuamcs:
XapaKTEPU30BaTh CTPOCHUE
aToMa KpeMHHUsI, OOBSCHATH
3aBUCUMOCTH CBOMCTB
KPEMHHSI OT €T0 MOJIOKEHUS
B IICXD JI.U. MeHnnenecna,
COCTABJISITh XHMHUYECKHE

PeryasituBHbI€:
aJIeKBaTHO BOCIIPHHUMAIOT
NPETIOKEHUS U OI[CHKY
YUYHTEIIS ¥ OTHOKJIAaCHUKOB
Ilo3naBaTenbHbIE:
BbIOMpalOT HauboJee

3¢ peKTUBHBIC CTTOCOOBI




UCIIOJIb30BaHUEM
PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKA XUMUU.
Yemanaenuseamo
MPUYUHHO-
CJIEICTBEHHBIE CBS3H
MEXIY CTPOCHHEM
aToMa, BUAOM
XUMHYECKOM CBSI3H,
TUTIOM
KPUCTaJUIMYECKOU
pEIIeTKH KPEMHHUS, €r0o
(UBUYECKUMU U
XUMHYECKHUMHU
CBOWCTBaMH.
Bouinoansams pacyeTsl 10
XUMHUYECKHM (hopmyrnam
U YpaBHEHUSM PEaKIIUid,
MPOTEKAIOIIUX C
Y4acTHEM KPEMHUS U
€ro COeTUHEHNN

YpaBHEHUS,
XapaKTePU3YIOIINE
XHMHUYECKHUE CBOMCTBA
KPEMHHUS

Tonyuam 603modcHocmy
HAy4yumucsi: TPAMOTHO
oOpalarbcs ¢ BEIeCcTBaMuU B
MOBCEIHEBHOM KU3HU

penieHus 3aj1a4y, KOHTPOJIUPYIOT
Y OLICHUBAIOT MPOILIECC U
pe3yJsbTaT AEeATEIbHOCTU
KomMmyHukaTuBHbIE:
JIOTOBApUBAIOTCSA O
pacnpezeneHun QyHKIUN U
poJiell B COBMECTHOM
JesITeIbHOCTH

JInunocTHbIE: HOPMUPYIOT
MHTEpEC K KOHKPETHOMY
XUMHUYCCKOMY 3JICMCHTY, ITIOMCK
JOTIOJIHUTENBHON UHbOpMAIIUU
O HEM.




51 | Coenunenus Xapaxmepuzosamo Oxcun xpemuus (IV), ero | Hayyamcs: PeryasitTuBHbIie:
KpeMHUs cocTaB, (pU3MYECKHE U | IPUPOJIHBIE ONMCBIBATh CBOMCTBA OKCUA | YYUTHIBAIOT IIPABUIIO B
XUMHUUYECKHE CBOICTBA, | PA3HOBUIHOCTH. KpEMHUS, COCTaBIISTh IUTAHUPOBAHUM U KOHTPOJIE
IIOJIyYEHUE U Cunukatel. 3HaueHue YPaBHEHHUs peaKUuil, croco0a pereHus
IIPUMEHEHNE COCIMHEHUIN KPEMHUSI B | COOTBETCTBYIOIIMX ITo3naBaTtenbHbIE:
COCIMHEHUN KPEMHHUS C | )KMBOW U HE)KUBOU «UEIMOYKE» IPEBPAIICHUH . UCIOJIb3YIOT IIOUCK
HCII0JIb30BaHUEM IIPUPOJIE. IIPOBOAMTH KAUECTBEHHYIO HE00X0AMMOI HHpOpMaLIUU
pycckoro (poxHoro) PEaKIMIO Ha CUIMKAT - MOH | JJIs BBIIIOJHEHUs y4eOHBIX
A3bIKA U A3bIKA XUMHH. Llonyuam eo3moorcnocmo 3aJJaHUH C UCII0JIb30BAHUEM
Cpasnusamb JUOKCUBI HAYy4umuvcs: IPOrHO3UPOBATh | y4eOHOMU JIMTEpaTypbl
yriaepojaa u KpeMHHUs. XMMHUYECKHE CBOICTBA KommyHukaTuBHbIe:
Onucwvieamo BELIECTB HA OCHOBE UX YUUTBIBAIOT Pa3HbIC MHEHUS U
BaKHEHILINE TUIIBI CBOICTB U CTPOEHUS CTPEMSTCS K KOOpAUHALUU
IIPUPOIHBIX Pa3IMYHBIX TO3ULMI B
COEIMHEHUIN KPEMHHUSI COTPYJHUYECTBE
KaK OCHOBHOI'O JImyHocTHBIE: GOPMUPYIOT
dIIeMEHTa JIUTOC(hEepHI. UHTEPEC K KOHKPETHOMY
Pacnosnasamuo XUMHUYECKOMY JIEMEHTY, TOMCK
CUJIMKAT-HOHBI JIOTIOJIHUTENbHON UHGOpMAIUU
0 HEM.
52 | CunukarHas Xapaxmepuszoeambo IlonsiTne o cummkatHo | Hayuamca: npaktudeckomy | PeryjasiTuBHble:
IIPOMBIIIIJIEHHOCTh OCHOBHBIE CUJIMKATHBIE | IIPOMBILIUIEHHOCTH. IIPUMEHEHHIO COETMHEHNN pa3nuyaroT cnocol U pe3yabTar

IIPOU3BO/ICTBA. Crekii0, IEMEHT, KpEMHUS nercTBUs
Packpvisamsv 3Ha4eHUE | KEpaMUKa. THonyuam 6o3modncHocmo Ilo3naBaTenbHbIE:
CHJIMKAaTHBIX Hay4umscsi: IPOTHO3UPOBAThH | BIAACIOT OOIIKUM IPUEMOM

MaTepHajoB B HAYKe,
SHEpPreTHKe, METULINHE
U JIPYTUX 00J1acTsIX

XUMHUYECKHE CBOMCTBA
BEUICCTB Ha OCHOBE UX
CBOMCTB U CTPOCHUS

pelieHus 3aaaq
KoMMmyHUKaTHBHBIE:
JIOTOBApUBAIOTCS O COBMECTHOM
JEATEILHOCTH MO/
PYKOBOJICTBOM YUHUTEIS
JInuHocTHBIE: HOPMUPYIOT
MMOHUMaHHUe 0COOCHHOCTEH
KU3HU ¥ TPYJIa B YCIOBHSIX




nH(popMaTu3anuu ooIecTBa

53 | [IpakTuyeckas Honyuams, cobupame n | Ilonydyenue, coOupanue u | Hayuamcs: oOpamarbcs ¢ PeryasiTuBHble:
padora Ned pacno3Hasamao pacrno3HaBaHHe 71a00paTOPHBIM OCYILIECTBIISIOT IIOLIATOBbII
[Tonyuenue, BOZIOPOJ, KUCIIOPOI, ra3oB 00opyaOBaHUEM U KOHTPOJIb 10 PE3yJIbTaTy
cobupanue u aMMUAaK U YIJIEKUCIIbIN HarpeBaTeIbHbIMU Ilo3naBaTenbHbIE:
pacro3HaBaHue ra3. Oopawamucs ¢ npuOopaMu B COOTBETCTBUU | CTPOAT PEUEBOE BHICKA3bIBAHHE
ra3os 1a00paTOPHBIM C IpaBUJIaMU TEXHUKHU B YCTHOH M MUCbMEHHOU hopme
o0opysoBaHuEM U 0€3011acHOCTH, OMHUCHIBATh KommyHukaTuBHbIe:
HarpeBaTeIbHbIMU XUMHUYECKUN SKCIIEPUMEHT C | YUUTHIBAIOT pa3Hble MHEHUS U
npubopamu B ITOMOILBIO S3bIKA XUMHUH, CTPEMSTCS K KOOPAUHALIMHI
COOTBETCTBUHU C JienaTh BBIBOJIBI 1O Pa3IMYHBIX MTO3ULIUN B
[IpaBUJIaMU TEXHUKU pe3ynbTaTam 3KCIEPUMEHTA. | COTPYAHUYECTBE
0e301macHOCTH. LHlonyuam 6o3moorcnocmo JIMYHOCTHBIE: OBJIAJCHUE
Habnooams u Hayuumscs: 0OCO3HABATh HaBbIKAMH JIJIs1 IPAKTUYECKOU
onucvleamo HE00X0IUMOCTh JIeATETLHOCTH
XUMHUYECKUN cobmoaenus npasuwi Th u
HKCIEPUMEHT C OT st coxpaHeHusi CBOETro
MIOMOILBIO PYCCKOTO 3I0POBbSl M OKPYXKAIOLIUX
(pomHOTO) SI3bIKA U
A3bIKA XUMUHU.
54 | Pemenne 3ama4 no 1Ipo6ooumys OoLleHKY Hayuamcs: 0600mars PerynasiTuBHbIie:

TeMe «HeMeTamibl

COOCTBEHHBIX
NOCTHKEHUU B
YCBOEHHH TEMBI.
Koppexmuposamyv cBon
3HaHUS B COOTBETCTBUU
C IJIAaHUPYEMBIM
pe3yIbTATOM.
Ilonyuams XNUMHYECKYIO
uHpOpMaLUU U3
Pa3INIHBIX
UCTOYHUKOB.
IIpeocmasnsamo

3HAHUSA U TIPEJCTAaBIATh UX B
BHUJIIE CX€M, TaOJIHIL,
Mpe3eHTalNui

BHOCAT HEOOXO/IUMBIE
KOPPEKTHUBBI B IEHCTBHE ITOCIIE
€r0 3aBEpIICHUs Ha OCHOBE €T0
yuera c/IeJIaHHBIX OLUIMOOK
Ilo3naBaTenbHbIE:

CTPOAT PEYEBOE BBICKA3bIBAHKE
B YCTHOH M MUCbMEHHOU hopme
KoMmyHukaTuBHbIE:
KOPPEKTUPYIOT IEUCTBUS
IapTHEpa

JIM4HOCTHBIE: BBIpAXKAIOT
aJICKBATHOE TOHUMAaHUE




UH(OPMALIHIO TIO TEME
«Hemeramnbl» B Buae
TaOJIUI, CXEM,
OIIOPHOT'O KOHCIIEKTA, B
TOM YHCJIE C
PUMEHEHHEM CPE/ICTB
UKT
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O06001IeHE 10 TEME
«HemeTtamisi»

Ilposooumw onieHKy
COOCTBEHHBIX
NOCTH)KEHUU B
YCBOEHUHU TEMBI.
Koppexmuposamb cBon
3HaHUS B COOTBETCTBUU
C TUIaHUPYEMBIM
pe3yJIbTaToOM.
Tonyuams XUMUYECKYIO
uHpOpMaLNU U3
pa3IMYHBIX
MCTOYHHUKOB.
Ilpeocmasnamo
MH(pOpPMaILIUIO [0 TEME
«Hemerannbl» B BUae
TaO0JIMII, CXEM,
OIOPHOT'O KOHCIIEKTA, B
TOM YHCIIE C
IIPUMEHEHNUEM CPEICTB
UKT

Hayuamcs: o6006marp
3HAHUSA U TIPEICTABIATH UX B
BHJIE CXEM, TaOIuII,
IIPE3EeHTalNuN

MIPUYMH yCIiexa U Heyclexa
y4eOHOU IeATEeTbHOCTH
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KonTpoabnas
padora Ne3 no reme
«Hemeramns»

IIpo6ooums OLIEHKY
COOCTBEHHBIX
JIOCTUKEHHM B
YCBOCHHUHU TEMBI.
Koppexmuposeamyp cBou
3HAHUS B COOTBETCTBUU

KoHTposnb npeamMeTHbIX 1
MeTarpeaMETHBIX
y4eOHBIX JCUCTBUI TIO
teme «Hemeramibi»

Hayuamcs: npumeHsTh
MOJTydCHHBIC 3HAHUS U
c(hopMUPOBaHHBIE YMEHUS
JUISL pelieHus Y9eOHBIX 3a71a4

PeryasiTuBHbie:
OCYILIECTBJISIIOT MOMIArOBBI 1
WTOTOBBI KOHTPOJIb 11O
pe3ynbTaTy
Io3HaBaTebHBbIC:

CTPOAT PEUYEBOE BHICKA3bIBAHNE




C TUIAHUPYEMBIM
PE3yJIbTaTOM.
Tonyuams XMUMHUYECKYIO
uHpopmanuu u3
Pa3INnYHbIX
HCTOYHHUKOB.
Ilpeocmasnamo
uH(pOpPMAIIUIO [0 TeEME

B YCTHOU M MUCbMEHHOU hopme
KomMmyHunkaTuBHbIE:
YYHUTBIBAIOT pa3Hble MHEHUS U
CTpEMSTCS K KOOpAMHAIIUH
Pa3IMYHBIX [MO3ULUHI B
COTPYJIHHYECTBE
JINYHOCTHBIE: TIPOSIBIISIOT
OTBETCTBEHHOCTH 3a

«Hewmeramb» B Buje pe3ynbTaThl
TaOJIMII, CXEM,
OTIOPHOTO KOHCIIEKTa, B
TOM YHCJIIE C
MIPUMEHEHUEM CPEICTB
KT
O0001IeHNEe 3HAHMI 10 XUMMU 32 KYPC 0CHOBHOI1 mKoJbl. [lonroroska k urorosoii arrecramuu (OI') (124.)
57 | llepuognueckuit Ilpeocmasnamo [lepuonunueckuii 3akon u | Hayuamcs: 0600math PeryasitTuBHble:
3aKOH U uHpopmarnuio o reme | [lepuoanueckas cucrema | uHGOpPMALUIO IO TEME B IJJAHUPYIOT CBOU JICHCTBUS B
[Tepuoanueckas «[leproguyeckuii 3aKOH | XUMUYECKUX DJIEMEHTOB | BUJIE CXEM, BBITIOJHITH COOTBETCTBHUH C MOCTABJICHHON
cucremMa u [lepnonnueckas . . Menneneesa. TECTOBBIE 3aJaHUs 3a/1a4e U yCIOBUSAMH €€
. . MenneneeBa B | cucreMa /. U. du3nyecKkul CMBICT peanuzanuu
CBETE TEOpUHU Menzeneesa B cBeTe MOPSIKOBOTO HOMEpPA Ilo3naBaTenbHbBIE: CTABAT
CTPOEHHUs aroma TEOPHUH CTPOEHUS 3JIeMEeHTa, HOMEPOB 1 GOPMYIUPYIOT LENH U
aToMa» B BUJI€ TAOJIUL, | IEpPUOAA U IPYIIIHI. po0OJIEMbI YPOKa; OCO3HAHHO U
CXEM, OTIOPHOTO MIPOU3BOJILHO CTPOSIT B YCTHOM
KOHCIIEKTa, B TOM YHCJIE Y TIMCbMEHHOU (hopme
C IPUMEHEHUEM KoMmmyHukaTuBHBIC:
cpencts UKT. BJIaJIEHHE€ MOHOJIOTHYECKON U
Buvinonnamu TecToBBIE JUanoruyeckon popmamu peun
3aJJaHus TI0 TEME JIMYHOCTHBIE: TIPOSIBIISIOT
OTBETCTBEHHOCTbH 32 PE3yJbTaT
58 | 3akoHOMEpHOCTH Ilpeocmasnams 3aKOHOMEPHOCTHU Hayuamcsa :0600math PeryasiTuBHbIe:

U3MEHEHUS CBOUCTB
3JIEMEHTOB U UX

nH(pOpPMALIUIO [0 TEME
«Ileproauyeckuii 3aK0H

U3MEHEHUS CBOUCTB
3JIEMEHTOB U UX

nH(pOpMaILIMIO [0 TEME B

BUJAC CXEM, BBITIOJIHATH

paszIuyaroT crnocod U pe3ysabTar
JNENCTBUS




COCIUMHECHUH B
MepUo/Iax U Ipynmnax
B CBETE
MpEeACTaBICHUH O
CTPOECHUH aTOMOB
9JIEMEHTOB.
3HayeHue
[Tepuoauueckoro
3aKOHa

u [lepuonnueckas
cuctema /1. 1.
MeHneneeBa B CBETE
TEOPUU CTPOCHUS
aToMa» B BHIE TaOIIHII,
CXEeM, OITIOPHOTO
KOHCIIEKTa, B TOM YHCJIE
C IPUMEHEHUEM
cpencts UKT.
Buinoansms TeCTOBEIC
3aJIaHus 110 TEME

COCIMHEHUH B IIEPUOJAX
U Ipynnax B CBETE
MPECTaBICHUN O
CTPOCHHH aTOMOB
AJIEMEHTOB. 3HAUYEHUE
[lepnonnueckoro 3akoHa

TECTOBYIO paboTy

ITo3HaBaTebHBIC:

BJIQ/ICIOT OOIIUM IIPUEMOM
pelueHus 3a1a4
KomMmyHukaTuBHbIE:
JIOTOBapUBAKOTCS O COBMECTHOM
NEeATEIbHOCTH MO
PYKOBOACTBOM Y4HUTEIIS
JIN4YHOCTHBIE: IPOSBIISIOT
OTBETCTBEHHOCTH 3a PE3YJIbTAT

59 | Bunbl xumuueckux | Ilpeocmasnamo Buael xumuyeckux Hayuamcs: 06061marp PeryasitTuBHublie:
CBSI3€H U TUIIBI UHQPOPMALIHIO TIO TEME | CBSI3€H U THIIBI MH(pOpPMaLKIO 10 TEME B pa3anyaroT crocod U pe3yabTaT
KPUCTAJUTMYECKUX «Buapl XuMHYECKUX KPUCTAJUTMYECKUX BU/JIE TaOJIHIIBI, BBIOIHATD NeNcTBUA
pPELIETOK. CBSI3€M U TUIIbI pewmerok. B3aumMocss3b TECTOBYIO paboTy ITo3HaBaTe/bHBIE:
B3anmocssi3b KPUCTAJUIMYECKUX CTPOEHHUSI U CBOMCTB BJIQ/ICIOT OOIIUM IIPUEMOM
CTPOEHHUS U pemeTok. B3aumMocBsa3b | BEIIECTB peuieHus 3ana4y
CBOMCTB BEILIECTB CTPOEHHUSI U CBOMCTB KoMmyHuKaTuBHBIC:
BEILIECTB)» B BUJIE KOHTPOJIMPYIOT JE€UCTBUSA
TaOJIUII, CXEM, napTHépa
OIIOPHOTO KOHCIIEKTa, B JIN4YHOCTHBIE: IPOSBIISIOT
TOM 4YHCJIIE C OTBETCTBEHHOCTb 34 PE3yJIbTaT
IIPUMEHEHUEM CPEACTB
UKT. Boinoaname
TECTOBBIE 3aaHUs
60 | Knaccudukanus Ilpeocmasnams Knaccudukanus Hayuamcsa: 0600matp PeryasituBHbIe:
XUMHUYECKUX MH(OpPMALIMIO [0 TEME | XMMUYECKUX peakuui o | uH(OpMalUIo [0 TeME B pa3anyaroT crnocod U pe3yabTaT
peakuuii no «Knaccuduxarnms Pa3IMYHBIM MPU3HAKAM BH/JIE CXEM, BBINOJIHATH NeNCcTBUA
Ppa3IMYHBIM XUMUYECKHUX PeaKIni (4ucno u coctaB TECTOBBIE 3aaHUs Ilo3naBaTenbHbIE:
MIPU3HAKAM. M0 Pa3JIMYHbIM pearupyromux u BJIAJICIOT OOIIUM NIPHEMOM

pU3HaKaM» B BHJIC
Ta0JIUII, CXEM,
OIIOPHOT'O KOHCIIEKTA,

00pa3yrommxcs BEIIEeCTB;
HATMYUE TPAHUIIBI
pasnena ¢as;

pelieHus 3aaau
KommyHukaTnBHbIC:
JIOTOBapUBAIOTCS O COBMECTHOM




B TOM YHUCJIE C
MIPUMEHEHUEM CPEICTB
UKT. Bvinonnsamo

TETIOBOU 3P QeKT;
U3MEHEHUE CTeNEeHEN
OKHCJICHHUS aTOMOB;

JIeATETbHOCTH MO/
PYKOBOJICTBOM YUHUTEJIS
JIMYHOCTHBIE: TIPOSIBIISIOT

TECTOBBIE 3aJaHUs 10 UCIIOJIb30BaHUE OTBETCTBEHHOCTb 32 pe3yJIbTaT
TeEME KaTajau3aTopa;
HarpaBJIeHUE
IIPOTEKAHHUS).
61 | CkopocTb Ilpeocmasnamo CKOpOCTh XUMUYECKUX Hayuamcsa: 0606mats PeryasiTuBHbI€:
XUMHYECKHUX UH(POPMALIMIO TIO TEME | peaKkuii u (paKTopshl, UHOPMALIUIO IO TEME B pa3anyaroT crocod U pe3yabTaT
peaxuui «CKOpOCTh XUMUYECKUX | BIUAIOLIME HA HEE BUJIE CXEM, BBIIIOJIHATD JeicrBus
pEaKunii» B BUIE TECTOBYIO paboTy ITo3HaBaTe/bHBIE:
TabJIM1L, CXeM, BJIAJICIOT OOLIUM IIPHEMOM
OIOPHOI'0 KOHCIIEKTA, pelieHus 3aaau
B TOM 4HCIIE C KommyHukaTuBHBIE:
IPUMEHEHUEM CPEJCTB KOHTPOJIUPYIOT JEHCTBUS
UKT. Boinoaname napTHepa
TECTOBbIE 3aJaHUSI 110 JIn4yHOCTHBIE: UMEIOT
TeMe LIEJIOCTHOE MUPOBO33PEHUE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH
62 | Knaccudukanus Knaccuguyuposamo ITpocTeie U Cll0KHBIE Hayuamcsa: 0600mars
HEOPraHUYECKUX HEOpraHUYecKue BellecTBa. MeTaiisl U MH(pOpPMaLMIO [0 TEME B
BELIECTB BELIECTBA 10 COCTaBY U | HEMETAJUIBI , COCTAB, BUJIE CXEM, BBIIIOJIHSATD
cBoicTBaM. [Ipusodums | Kitaccuuramms TECTOBYIO paboTy
pUMEPBI
IIPEICTABUTENIEH
KOHKPETHBIX KJIACCOB U
rpynn HEOPraHUYeCKUX
BEIIECTB
63-64 | CsoiicTBa 3HaTh XUMHYECKHE OO61e xuMUYecKue Hayuamca: 0600mars PeryasiTuBHbie:
HEOpPraHUYECKUX CBOICTBa OCHOBHBIX CBOICTBa OKCHJIOB U nH(pOpMaILIMIO [0 TEME B pa3anyaroT crnocod U pe3yabTaT
BELIECTB KJIACCOB TUAPOKCUIOB BUJIE CXEM, BBIIIOJIHSTh JecTBus




HEOPTraHUYECKHUX
BEIECTB. Boinoiuameo
TecThl B hopmate OI'D

(ocHOBaHMUI, KUCIIOT,
aMdoTepHBIX
TUIPOKCHUIOB), COJIU B
cere TO/]

TECTOBYIO paboTy

ITo3HaBaTebHBIC:
BJIQ/ICIOT OOIIUM IIPUEMOM
penieHus 3anaqy
KomMmyHukaTuBHbIE:
KOHTPOJIMPYIOT JEUCTBUSA
napTHepa

JINYHOCTHBIE: TIPOSIBIISIOT
N00POKENATENbHOCTD,
OT3BIBYMBOCTH, KAK IOHUMAaHUE
YyBCTB APYIHUX JOJEH U
COTMEPEKNBAHNE UM

65 | 'eneTmueckue Ilpeocmasnamo I'enernueckue psabl Hayuamcsa: 0606mats PeryasitTuBHublie:
pAabl MeTala, WH(POPMALIMIO IO TEME B | METaJlJIa, HEMETaia U MH(pOpPMaLKIO 10 TEME B pa3anyaroT crocod U pe3yabTaT
HeMeTallla v BUJIE CXEM, OIIOPHOTO IIEPEXOTHOTO MeTasuIa BUJIE CXEM, BBIIIOJIHATH JEeUCTBUS
IIEPEXO/IHOTO KOHCIIEKTA, TECTOBYIO paboTy Ilo3naBartenbHbIE:
MeTalia B TOM YHCJIE C BJIAJICIOT OOLIUM NIPUEMOM
IPUMEHEHUEM CPEJICTB peuieHus 3ana4y
UKT. Buinoansame KoMmmyHukaTuBHBIC:
TECTOBbIE 3aJaHUSI 110 KOHTPOJIUPYIOT JEHCTBUS
TeEME napTHepa
JInyHOCTHBIE: ITPOSBIISAIOT
I00POKENATETHHOCTH,
OT3BIBYUBOCTb, KAK IOHUMaHUE
4yBCTB JPYIHX JIIOACH U
COIEPEKUBAHNE UM
66 | Tpenunr- Buvinoansamo TeCTHI B TpeHuHr-recTupoBaHue PeryasitTuBHbie:
TECTUPOBAHUE 110 ¢dopmate OI'D 3a kypc | mo Bapuantam [ A pa3anyaroT crnocod U pe3yabTaT
Bapuantam OI'D OCHOBHOM IIKOJIBI. IIPOLUIBIX JIET U JEeNCTBUS
MPOLUIBIX JET U AJIEKBAaTHO oyeHugams | JEMOBEPCUU ITo3naBaTenbHbIE:

JIEeMOBEpPCUU

CBOHU YCIIEXH B
OCBOEHHHM Kypca

OCHOBHOM IIKOJIBI.
ApPrymMeHTHpPOBaHO

BJIAJICIOT OOLIUM NIPHEMOM
pelieHus 3aaau
KommyHukaTnBHbIC:
KOHTPOJIUPYIOT NEUCTBUS




8b1OUpamo
BO3MOXXHOCTh ClIa4yH
OI'D o xumuu.
Ilpoeyuposams
COOCTBEHHYIO
00pazoBaTeIbHYIO
TPACKTOPHIO TIO
U3YYECHUIO XUMUU B
CpEeIHEH LIKOJIE

napTHepa
JIMYHOCTHBIE: BHIPAKAIOT
AZICKBATHOC ITIOHNUMAHHUC
NPUYMH yCIieXa U Heycrexa
y4eO0HOU e TEIIbHOCTH
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[IpomexxyTouHas
aTTecTaIus

Buvinonnamu tecTsl B
dopmare OI'D 3a Kypc
OCHOBHOM HIKOJIBI.
AJIeKBaTHO oyeHugams
CBOHM YCIIEXU B
OCBOCHHH Kypca
OCHOBHOM IIKOJIBI.
AprymMeHTHpOBaHO
8b1OUpamo
BO3MOXKHOCTh CIIaud
OI'D o xumuu.
Ilpoeyuposams
COOCTBEHHYIO
00pa3oBaTeNbHYIO
TPAEKTOPUIO 1O
W3YYCHHUIO XUMUU B
CpeIHEH LIKOJIE

TectupoBanue 1o
BapHaHTaM
OI'D nemoBepcun

Hayuamcs: npuMeHsTh
MOJTyYCHHBIC 3HAHUS U

c(hopMUpPOBaHHbBIE YMEHUS
JUTS pEIICHUS YIeOHBIX 3a/1a4

PeryasituBHbIe:
OCYILIECTBJISIOT NOIIArOBbI 1
UTOTOBBIA KOHTPOJIb 110
pe3ynbTary
Io3HaBaTebHbIC:

CTPOSIT pEYEBOC BHICKA3bIBAHUE
B YCTHOM M MUCbMEHHOU hopme
KoMMmyHUKaTHBHBIE:
bopMynupyr0T cOOCTBEHHOE
MHEHUE ¥ TTO3UITHIO
JInyHOCTHBIE: BBIPAXKAIOT
aJICKBaTHOE TTIOHUMAaHUE
MIPUYMH ycIleXa U Heyclexa
y4eOHOU e TeTbHOCTH
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