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[Tpunoxenue Ne 11
K OCHOBHOM 00pa30BaTeIbHOM MporpaMme
OCHOBHOT0 00111eT0 00pa30BaHMs

Pabouas nporpamma 1no XumMmuu
Ha YpPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs

(8-9 kiacchr)

ba30BbIii ypoBEHB



Ilnanupyemblie pe3yabTaThbl 0CBOCHHA Y4eOHOI0 peaMera.

HesTenbHOCTE 00pa30BaTENBHOTO YUPEXKACHUS 00mIero o0pa3oBanus B 00yUYeHUN XUMHH JOJDKHA OBITh
HampaBJicHa Ha JOCTIDKEHUE 00YJAFOIIUMUCS CICAYIONINX JINYHOCTHBIX PE3yJIbTaTOB:

1) B IEHHOCTHO-OPUEHTAIIMOHHOM c(hepe — YyBCTBO TOPJOCTH 3a POCCUNUCKYI0 XUMUYECKYIO HAYKY,
TYMaHH3M, OTHOIIEHUE K TPYAY, NeNeyCTPEMIICHHOCTD;

2) B TpyOBO# c(hepe — TOTOBHOCTH K OCO3HAHHOMY BHIOOpY JanbHEHIIIeH 00pa3oBaTeIbrHON
TPACKTOPUH;

3) B mo3HaBaTenbHON (KOTHUTHBHOM, HHTEIDIEKTYaIbHOM) chepe — yMEHHE yIPaBIATh CBOCH
MO3HABATEIHLHON IS TETHHOCTHIO.

MeTaHpeIIMeTHbIMI/I pe3yjabTaTaMi OCBOCHHUSA BbINNYCKHUKAMHU OCHOBHOM IIKOJIbI nporpaMmsl 1o
XUMMHH ABJIAKOTCHA:

1) ncnonp30BaHMe YMEHUN M HABBIKOB Pa3IMYHBIX BUAOB NIO3HABATEIHHON JAEATEIHHOCTH, IPUMEHEHHNE
OCHOBHBIX METOJIOB MO3HAHUSI (CHCTEMHO-WH(POPMAITUOHHBII aHAIN3, MOJICIIUPOBAHKE) [Tl U3YyUCHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLEeH TeUCTBUTEIbHOCTH;

2) UCTIONIH30BaHME OCHOBHBIX HHTEIUIEKTYabHBIX ONepaluii: pOpMyIHpOBAHHUE THIIOTE3, AaHAIH3 H
CHHTE3, CpPaBHEHHE, 0000IIeHNE, CHCTEMATH3AIINSA, BEISIBIIEHHUE PUINHHO-CIICICTBEHHBIX CBS3EH, TTOUCK
aHaJIOTOB;

3) yMeHue TeHeprupOoBaTh UIEH U ONPEIENATh CPEICTBA, HEOOXOANMEIE ISl UX PealTn3alliu;

4) yMeHHe OTpeAeNsaTh e U 3aJa91 ACSITeILHOCTH, BEIOUPATh CPEJICTBA PEeATH3alAN el 1
IMPUMCHSATH UX Ha IMPAKTUKE,

5) ucronbp30BaHUE PA3TUYHBIX UCTOYHUKOB ISl TIOTYYEHHSI XUMUYECKOH HHPOPMAIIHH.
IIpenmMeTHBIMH pe3yJIbTATAMHI OCBOEHUSI BHIMYCKHUKAMH OCHOBHOI IIKOJIbI MPOrpPaMMbI 10 XUMHH
SIBJISIIOTCS:

1. B mo3naBatensHOM chepe:

* IaBaTh OIPENIEICHNs N3yUYEHHBIX IMMOHSATHIA: BEIECTBO (XUMHUYECKUN 3JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPUCTAJUTMYECKAs PEIIeTKa, BEIIECTBO, TPOCTHIE M CIOXKHBIE BEIIECTBA, XUMHUYECKas (hopMyIa,
OTHOCHUTENIbHAs aTOMHAs Macca, OTHOCUTENIbHAsI MOJIEKYJISIpHAs Macca, BAJIGHTHOCTh, OKCHU/IBI, KUCIIOTHI,
OCHOBaHHS, COJIU, aM(pOTEPHOCTh, HHIUKATOP, IIEPHOINIESCKUHN 3aKOH, IEPHUOIUUECKAs CUCTEMA,
TIEPUOAMYECKAs TAOIHIIA, N30TOTIBI, XUMHUIECKAs CBS3b, DIEKTPOOTPUIIATENILHOCTD, CTENIEHb OKUCIICHHUS,
3JIEKTPOJINT); XUMHUECKasl peakus (XUMUYECKOe YpaBHEHHe, TeHeTH4ecKas CBA3b, OKHUCIICHNE,
BOCCTAHOBJIEHHUE, IJIEKTPOIUTHYECKAs JUCCOIMAIINSA, CKOPOCTh XUMUYECKON PEAKIINN);

* OMUCBIBATH JIECMOHCTPAIIMOHHBIE M CAMOCTOSITENILHO MTPOBEJCHHBIE SKCIIEPUMEHTBI, UCTIONB3YS IS
3TOTO €CTECTBEHHBIN (PYCCKUA, POAHOMN) S3BIK U S3bIK XUMUH;

* OIMUCBIBATH M pa3jind4aTh U3YYCHHBIC KJIIACChl HCOPTaHMYCCKUX COCILHHGHHﬁ, ITIPOCTBIC U CIIOKHBIC
BEIeCTBA, XHMUYECKUE PEaKIIIH;

- KJTacCU(UITUPOBATh H3yUCHHBIE OOBEKTHI U SBIICHHS,

. Ha6J'IIO)Z[aTB ACMOHCTPUPYEMBIC U CaMOCTOATCIIBHO ITPOBOJUMBIC OIIBIThI, XUMHWYCCKUEC pCAKIINHU,
MPOTEKAIOIIKE B TIPUPOJIE U B OBITY;

* IeJaTh BEIBOJIBI M YMO3AKIFOUCHHUS U3 HAOMIOACHNUN, H3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3UpPOBAThH CBOMCTBaA HEHU3YYCHHBIX BCUICCTB 110 aHAJIOTUH CO CBOMCTBaMU N3Yy4YCHHBIX;

* CTPYKTYPHUPOBaTh N3yUEHHBIN MaTepHal U XUMUUECKYI0 HH(POPMAIHIO, IOTYYEHHYIO U3 IPYTUX
HMCTOYHHKOB;

* MOJICTIMPOBATh CTPOCHUE ATOMOB 3JIEMEHTOB MIEPBOT0 — TPETHET0 MEPHUOIOB (B paMKaX U3y4eHHBIX
noyioxeHuit Teopun  J. Pesepdopma), ctpoeHne npocTeHmmx MOJIEKyY.

2. B 1IeHHOCTHO-OPUEHTALIMOHHOI cdepe:

* aHATTM3UPOBATh M OIICHUBATH TIOCIICIICTBUS JIJIsl OKPYIKAIOIIEH Cpe/ibl OBITOBOM ¥ MPONU3BOACTBEHHOM
JISATSIIbHOCTH Y€JI0OBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIECTB.

3. B TpynoBoii cepe:

* IPOBOAUTH XUMUYECKUN SKCIIEPUMEHT.

4. B cepe 0e30MaCHOCTH KU3HEESATEIHLHOCTH:

* OKa3bIBaTh MEPBYIO TIOMOIIb TIPY OTPABJICHUSIX, 0’)KOTaX U APYTUX TPABMaX, CBI3aHHBIX C BEIIECTBAMH H
n1a0opaTopHBIM 000PYIOBAHUEM.



Conepxanus yueOHOr0 nmpeamMera
8 KJIACC (2/3 4 B Hegearo, Bcero 70/105 4, u3 Hux 3/6 4 — pezepBHOE BpeMs)
BBeaenue (4/6 1)

IIpenmer xumuu. MeToapl 1O3HAaHMS B XUMHHM: HaOJIOJEHHE, SKCIEPUMEHT,
MozenupoBaHue. ICTOUHHKY XUMUYECKO HHQOpMALNK, ee TToJy4eHUe, aHaIN3 U IIpeAcTaBIeHUE
€ro pe3yJIbTaToB.

[lonsATHe O XMMHYECKOM 3JIeMEHTEe M (opMax ero CyIlecTBOBaHHUA: CBOOOIHBIX aTOMax,
MPOCTHIX U CIOXHBIX BEIIECTBaX.

[IpeBpamenust BemecTB. OTIMYME XUMHUYECKUX peakUuid oT (uimueckux sBiaeHuil. Pomp
XHMUH B )KU3HHU delloBeKa. XeMohmiaus u xemodoous.

Kparkue cBeneHus M3 HCTOPUU BO3HMKHOBEHMSI W Pa3BUTHS XUMHH. POib OTEUECTBEHHBIX
Y4YEeHBIX B CTAHOBJIEHUM XUMHYECKOW Hayku — paboTel M. B. JlomonocoBa, A. M. Byrneposa, .
N. Menneneesa.

XuUMHYecKass CUMBOJIMKA. 3HAKM XMMUYECKUX AJIEMEHTOB M IPOUCXOXKICHHE UX Ha3BaHHIl.
Xumnueckne Gopmynsl. Maaekcsl n kodppunreHTsl. OTHOCUTENbHBIE aTOMHASI U MOJEKYJspHas
Macchl. [IpoBegeHne pacyeToB MacCOBOW TOJU XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE Ha OCHOBE €r0
dhopMyIIHI.

ITepuonuueckasa cucreMa xumMmuueckux snemeHToB . 1. MenaeneeBa, ee CTpyKTypa: Majble U
OoJipllive TEpPHOJbI, TPYNIBl U MOArpynmbl. [lepuoguyeckas cucremMa Kak cIpaBoyHOe TocoOue
IJ1S1 TIOJTyYEHHMsI CBEICHUI O XUMHYECKUX IJIEMEHTaX.

Hemonctpamuu. 1. Mogenu (mapoctepxHeBsie u CToapTa— bpurie6a) pa3snuaHBIX MPOCTHIX
u chnoxHbIXx BemecTB. 2. Komneknus cTexkiassHHOW xumudeckod mocyasl. 3. Komnmexkuus
MaTepHajIoB U U3JEIHUIl U3 HUX HA OCHOBE altoMUHHUs. 4. B3aumoaelicTBue MpaMmopa ¢ KUCIOTOHN U
NOMYTHEHHE U3BECTKOBON BOJIBI.

JlaGopaTopusie ombITE. 1. CpaBHEHHE CBOWCTB TBEPABIX KPHUCTAIIUYECKHUX BEIIECTB U
pacTBopoB. 2. CpaBHEHHE CKOPOCTH HCIAapeHHUs BOJBI, OAEKOJOHAa M OSTHJIOBOTO CIHUPTa C
(GuUIBTPOBAIBHON OyMary.

IIpeameTHbIe pe3yJibTAThI 00y4eHUsI

Yyamuicsa 0MKEH ymemy.

HCIIOJIB30BaTh IPH XapaKTEPUCTUKE BEIIECTB IOHITHUS: «aTOM», «MOJIEKYNa», «XUMHUYECKUN
3JEMEHT», «XUMUYECKHUH 3HAK, WU CHUMBOJ», «BEIIECTBO», «IIPOCTOE BELIECTBO», «CJOXHOE
BEIIECTBO», «CBOHCTBA BENIECTB», «XHMHUYECKHE SBJICHUN», «QHU3NUECKHE  SBICHUN,
«K03(QPUIUEHTB»,  «UHACKCHI»,  «OTHOCUTEJbHAasT  aTOMHAas  Macca», «OTHOCHTEIbHas
MOJIEKYJISIpHAsL Maccay, «MaccoBas J0JIs 3JIEMEHTay;
3HATh: NMPEIMETHI U3yUeHHUs €CTECTBEHHOHAYUYHBIX AUCHHUIUINH, B TOM YHCJI€ XUMUH; XUMHUYECKHUE
cumBoiel: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3Bauus u
NPOU3HOLICHUE; KIacCU()UIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIOXKHBIC; Pa3INdaTh:
Tella U BEUIECTBA; XMMUYECKHI 3JIEMEHT U MPOCTOE BEILIECTBO;

OTMHUCHIBATE: (OPMBI CYHIECTBOBAHUS XUMHUYECKUX 3JIEMEHTOB (CBOOOJIHBIE aTOMBI, IPOCTHIE
BEIECTBa, CIJIOKHBIE BemlecTna); Tabnuunylo ¢opmy llepuoanmueckoil cucTeMBbl XMMHYECKHX
3JIEMEHTOB; MOJ0XKeHue anemMeHTa B Tabnuue . M. MenaeneeBa, UCMOIb3ys MOHATHS «IIEPHOI»,
«Tpymnmay, «riIaBHas TMOATPYINa», «mMo0OYHAs MOATPYIa»; CBOWCTBA BEHIECTB (TBEPABIX,
KUJIKUX, Ta3000pa3HbBIX);

OOBSICHATD CYIIHOCTh XHUMHYECKUX SBJICHUH (C TOUYKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO
YYEeHUS) U X MPUHIUITHAIHHOE OTIIHYNE OT (U3NUECKUX SIBIICHHIA;

XapaKTepru30BaTh: OCHOBHBIE METOABI H3YyYEHUS €CTECTBEHHBIX ANCHHUILUINH (HAOIIOAEHUE,
9KCIEPUMEHT, MOJEIUPOBAHHE); BEIIECTBO IO €r0 XHUMHUYECKOH (QopMyse COTJIACHO IUIaHY:
KaueCTBEHHBIH cCOCTaB, THI BellecTBa (MPOCTOE WM CIOXKHOE), KOJHMYECTBEHHBIH COCTaB,
OTHOCHTEIbHAsI MOJIEKYyJspHas Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MacCOBBIE
JOJNH DJEMEHTOB B BELIECTBE (A CIOXHBIX BELIECTB); POJb XUMHHU (IOJIOKHUTEIBHYIO W
OTPHILIATEIBHYIO) B )KU3HH YEJIOBEKa, apI'yMEHTUPOBATh CBOE OTHOILIEHHE K 3TOH mpobieme;

BBIUHCISATh OTHOCHUTENBHYIO MOJEKYJISPHYI0O MacCy BEIIeCTBAa U MAacCOBYIO  JOJIIO
XUMUUYECKOTO 3JIEMEHTA B COEUHEHUSIX;

MPOBOAUTE HaOMIOJEHHS CBOHCTB BELIECTB U SABJICHUM, IPOUCXO ISIIHUX C BEIIECCTBAMM;

cobioaTh TpaBUiia TEXHUKHM 0€30MacHOCTH NpPH NPOBEACHUM HAONIOJECHUNW M J1ab0opaTOpPHBIX
OIIBITOB.



MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHUsI

Yyamuiics q0JIKEH ymems:

OTNpEeNeNATh MPOOJEMBI, T. €. YCTaHABIMBATh HECOOTBETCTBHE MEXKAY JKEIAEMBIM U
JICHUCTBUTEIBHBIM;

COCTaBJIATh CJIOXKHBIN IINIaH TEKCTA;

BJIaJIETh TAKUM BUJIOM M3JIOKEHHUA TEKCTA, KaK MOBECTBOBAHUE; MOl PYKOBOJICTBOM
Y4YUTENS NPOBOAUTH HEMOCPEACTBEHHOE HAOII0ACHHE;

MOJI PYKOBOJCTBOM YUUTENsA 0GOPMIISITh OTUET, BKITIOYAIOIIUNA OTIMCAaHNE HAOIIOICHUS,
€ro pe3yJbTaToB, BHIBOJOB;

HCIOJIb30BaTh TaKOW BHJ MBICICHHOTO (MI€aJbHOI0) MOJEIMPOBAHUS, KaK 3HAKOBOE
MoJeNupoBaHue (Ha MpUMepe 3HAKOB XUMHYECKHUX IJIEMEHTOB, XHMUUYECKUX POPMYIN);

HMCIOJb30BaTh TaKOW BHJ MaTepPUAIBHOTO (MPEAMETHOr0) MOJCIUPOBAHUS, KaK
du3ngeckoe MoJeIMpoBaHue (Ha MpUMEpPe MOJICITUPOBAHUS AaTOMOB U MOJIEKYI);

MOJy4aTh XUMUUECKYI0 HH(GOPMAIIUIO U3 PA3IMYHBIX UCTOUYHHKOB; ONPEAENSITh 00bEKT
M aCTIeKT aHaju3a U CUHTE3a; ONPENC/ISITh KOMIIOHEHTHI 00bEKTa B COOTBETCTBHHU C
acCIIEKTOM aHalii3a U CHHTE3a;

OCYIIECTBJISITh KAUECTBEHHOE M KOJIMUYECTBEHHOE ONMMCAHUE KOMIIOHEHTOB 00BEKTa;

ONpeJeNATh OTHOLICHUSI 00BbEKTa C IPYrUMU 00BbEKTAMHU; ONPEEIISITh

CYIIECTBEHHBIE MPU3HAKH O0BEKTA.

Tema 1. AToMbI XUMHYeCKHUX 3JIeMeHTOB (9/14 4)

ATOMBI KaK (popMa CyIIECTBOBAHUS XUMHYECKUX 3JIEMEHTOB. OCHOBHBIE CBEICHUS
0 CTPOCHHH aTOMOB. J[0Ka3aTeabCTBa CI0KHOCTH CTpoeHHUs aToMoB. OmbiThl Pe3epdopra.
[InanerapHas MOJ€lIb CTPOCHHS aTOMA.

CoctaB aTOMHBIX SJI€p: HPOTOHBI, HEUTpPOHBI. OTHOCUTENbHAs aTOMHas Macca.
B3auMoCBsA3b NOHATUH «IPOTOH», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHAsi Macca.

W3MeHeHne dnciaa TPOTOHOB B siApe aToMa — o0OOpa3oBaHHE HOBBIX XHUMHUUECKHX
3JIEMEHTOB.

W3MeHeHne uncia HEUTPOHOB B sAJipe aToMa — oOpa3oBaHue U30TOoNnOB. CoBpeMeHHOE
OTIpE/ICTICHUE MOHATUS «XUMHYECKHN dJIeMEeHT». M30Tombl Kak pa3zHOBUIHOCTH aTOMOB
OJIHOTO XMMHUYECKOT'0 dJIEMECHTA.

OnekTpoHbl. CTpoeHHE »JIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHUX DJJIEMEHTOB
MasbIX epruoaoB. [IoHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonnueckas cucrteMa XxuMHYeckux snemeHToB JI. M. MeHneneeBa u cTpoeHue
aTOMOB — (DM3UYECKUN CMBICI MOPSAKOBOTO HOMEpa dJIeMEeHTa, HoMepa I'PyMIbl, HOMepa
nepuoja.

N3MmeHeHne 4ucia 53JIEKTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YpPOBHE aroma
XAUMHUYECKOTO DJJIEMEHTa — O0Opa30BaHHWE TOJOKUTEIbHBIX M OTPHIATEIbHBIX HOHOB.
Houpl, o00pa3oBaHHBIE aTOMaMH METalJOB U HeMeTaloB. [IpHYUHBI H3MEHEHUS
METAJNIMYECKUX W HEMETAJUIMUYECKUX CBOWCTB B mepuomax u rpynmax. ObOpa3oBaHue
OuHapHbIX coennHeHui. [lonsTue 06 noHHOU cBsI3U. Cxembl 0O0pa3oBaHUs MOHHOM CBS3H.
B3aumopeilicTBue aToMOB DJIEMEHTOB-HEMETAJUIOB MEXIy coboit — oOpa3oBaHue
JIByXaTOMHBIX MOJIEKYJI MPOCTHIX BelecTB. KoBalleHTHasI HEMoJsipHass XUMUYECKas CBSI3b.
DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBI.

B3auMopeiicTBe aTOMOB HEMETANIOB MeEXAy co0oii — oOpa3oBaHue OWHAPHBIX
COCIMHEHUN HEeMETa/UIOB. JDJIEKTPOOTpHUIlaTeNbHOCTh. KoBajgeHTHass moJsIpHas CBS3b.
[ToHsiTHEe O BAaJTEHTHOCTH KaK CBOWCTBE aTOMOB 00pa30BBIBATH KOBAJEHTHBIE XUMHYECKUE
csa3u. CocraBienne (GpopMys OWHAPHBIX COEAWHEHHN N0 BaleHTHOoCTH. Haxoxmenue
BAJICHTHOCTH 1O GopMysie OUHAPHOTO COEUHEHUS.

BzaumopeiicTBue aTOMOB METaIOB MEXIYy CO00iM — oOpa3zoBaHME METAJJIMYECKUX
Kkpucrannos. [IoHsATHE O METaIINYECKOHN CBS3H.

HemoHcTpauuu. Moaenn aToMOB XMMHYECKHUX 3JIeMEHTOB. llepuoaudeckas cucrtema
xummudeckux snemenToB JI. . MenneneeBa (paziauyHbie GOpPMBI).



JlaGopaTtopHble ONBITHL. 3. MojaenupoBaHWe NPHUHIHUIA JACHCTBUS CKAaHUPYIOLIErO
MHUKpockomna. 4. H3roroieHue Mojeneld MOJIEKYJ OWHApHBIX COCAMHECHUH. 5.
H3rotoBiaeHue Mo€NIM, WIUTIOCTPUPYIOIIEH CBOMCTBA METAIIMYECKOMN CBS3H.

IIpenmeTHble pe3yJbTaThl 00yYeHHs

Yuamuics 10JKEH ymems:

UCIIOJIB30BaTh IIPU XapaKTEPUCTHKE aTOMOB IIOHATHUA: «IIPOTOH», «HEUTPOHY,
«QIEKTPOH», «XUMHYECKHH OJJIEMEHT», «MAacCOBOE YHUCIIO», «U30TOI», «DJICKTPOHHBIN
CIION», «IHEPTeTUUYECKHUI YPOBEHbBY, «3JIE€MEHTBI-METAILIBI», «3J1E€MEHTHI-HEMETAILIBY; IIPU
XapaKTEpUCTHUKE BEUIECTB IOHITUS «UOHHAS CBA3bY», MOHBI», «KOBAJIEHTHAS HENOJApHAs
CBSI3b», «KOBAJICHTHAs IOJISIPHAsl CBA3bY, «QJIEKTPOOTPULIATEIBHOCTB), «BAJICHTHOCTHY,
«METaJIJINYECKast CBA3bY;

OIUCBIBATh COCTAaB U CTPOCHHUE aTOMOB 3JIEMEHTOB C NMOPAAKOBBIMU HOMepamu 1—20 B
Ilepuonnueckoi cucteme xumMudeckux 3nemenToB 1. 1. Menneneena;

COCTaBJIATh CXEMBl DPACIpPEACIEHUS DJIEKTPOHOB II0 JJIEKTPOHHBIM CJIOSIM B
3JEKTPOHHOU 000JI0OUKE aTOMOB; CXE€Mbl 00pa30BaHUS PA3HbIX THUIIOB XMMHYECKOH CBSI3U
(MOHHOM, KOBaJIEHTHOH, METAJIJINUECKOH);

OOBSACHATh 3aKOHOMEPHOCTU H3MEHEHHUSI CBOWCTB XMMHYECKUX 3JIEMEHTOB (3apsiOB
A€p aTOMOB, YMCJa JJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIO€, YHMCJIO 3alOJHAEMBIX
3JIEKTPOHHBIX CJIOE€B, paAMYC aToMa, »JJIEKTPOOTPULIATEIBbHOCTb, METANIMYECKUE W
HEMETAJJINUECKUE CBOICTBA) B mepuoAax M rpymnmnax (rjiaBHblXx noarpynnax) Ilepuo-
JAYECKOM CHUCTEeMBI XMMHUYECKUX 3ieMeHTOB Jl. M. MeHaeneeBa ¢ TOUKU 3peHUs TEOPUH
CTPOCHHS aTOMa;

CpaBHMBATh CBOMCTBA aTOMOB XHMHUUYECKHMX OJJIEMEHTOB, HAXOISIUIUXCSI B OJHOM
IIepuoJe MIH TNIaBHOM moarpynmne lleppoanueckoil CHCTEMbl XMMHYECKHUX 3JIEMEHTOB /.
N. MenzaeneeBa (3apsi0B s1ep aTOMOB, YMCla 3JEKTPOHOB Ha BHEIIHEM 3JEKTPOHHOM
CJI0€, YUCJIO 3aIIOJIHAEMBIX JIEKTPOHHBIX CJIOEB, PAJIHYC aTOMAa, 3IEKTPOOTPUIATEIBHOCTD,
METaJIJINYECKUEe U HEMETAUINYeCKHEe CBOWCTBA);

JaBaThb  XapaKTEPUCTUKY XUMHUUYECKUX DJIEMEHTOB II0 HX IIOJIOKEHHI B
[Tepuoanyeckoii cucreme xumudeckux snemeHToB J[. . MenaeneeBa (XMMU4YeCKUil 3HaK,
NOPSAKOBBIM HOMEp, IEpUoJ, Tpylna, NOATpYINNa, OTHOCHTEIbHAs aTOMHas Macca,
CTpOEHHE aToMa — 3aps] sApa, YUCIO MPOTOHOB MU HEUTPOHOB B sApe, 00Ilee YUCIO
3JEKTPOHOB, pAacIpe/ieieHne 3JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM); ONPENENsITh THII
XUMHUUYECKON CBA3UM MO (opMmyse BellecTBa; MPUBOJIUTH NMPUMEPHI BEUIECTB C Pa3HBIMU
TUIIAMU XUMHUYECKOU CBSA3H;

XapaKTepu30BaTh MEXaHU3Mbl 00pa30BaHUsl KOBAJICHTHOHN cBA3U (0OOMEHHBII), HOHHON
CBSI3U, METAJNINYECKOM CBSI3H,

yCTaHABIMUBATh INPUYUHHO-CIECACTBEHHBIE CBA3M: COCTaB BEIIECTBA —  THII
XUMHUYECKOU CBS3H;

COCTaBIATH (hOPMYJIBI OMHAPHBIX COEUHEHMH MO0 BaJIGHTHOCTH; HAXOJAUTh
BaJICHTHOCTH 3JIEMEHTOB IO (opMylie OMHAPHOTO COEAMHEHHUS.

MertanpeameTHbie pe3yJbTaThl 00y4eHHs

Yuamuics Q0JKEH ymems:

¢bopMyIHpoBaTh TUIOTE3Y MO PELICHUI0 TPOOJIEM; COCTABIATH IJIaH BHIIOJHEHUS
y4eOHOU 3a/1a4H, pelieHus mpobdieM TBOPUECKOTO M MOUCKOBOTO XapaKTepa, BHIOTHECHUS
MPOEKTa COBMECTHO C YUUTEJEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIa/IETh TAKUM BUJIOM H3JIOKEHUS TEKCTa, KaK OMHMCAHUE; UCIOJIb30BaTh TAKOW BUJI
MBICJIEHHOTO (MJI€aJbHOT0) MOJICTMPOBAHUS, KAK 3HAKOBOE MOJIEIMpOBaHKE (HA MPUMEpPE
COCTaBJICHUS CXEeM 00pa3oBaHMs XUMUUECKOH CBA3M);

HUCIOJb30BaTh TaKOW BHJ MaTePUAIBHOrO (NMPEAMETHOr0) MOJEIUPOBAHUS, KaK



AHAJIOTOBOE MOJEIUPOBAHUE;
UCIIONB30BaTh TAaKOW BHUJ MAaTEPHAIBHOTO (MPEIMETHOTO) MOJCIMPOBAHUS, KaK
du3ngeckoe MoJenupoBaHue (Ha MpuMepe MoJIeIeiH CTPOCHUSI AaTOMOB);
OTIpeeISITh 00BEKTHl CPABHEHHUSI M ACTIEKT CPaBHEHUsI 00bEKTOB; BBITIOJIHSITh
HETIOJIHOE OJHOJMHEIHOE CPaBHEHUE; BBIMOJHITh HEMOIHOE KOMIUICKCHOE CPaBHECHUE,
BBIITIOJIHATH ITOJIHOC OHHOHHHeﬁHOG CpaBHCHHUC.

Tema 2. IIpocTtbie BemecTBa (6/9 1)

[TonoxeHue MeTamaioB M HeMeTaljaoB B llepuonnueckoil cucTeMe XUMHMYECKUX
snemenToB J[. M. MenaeneeBa. BaxHelmue mpocThie BelIecTBA — MeETaUIbl (OKeje3o,
aTIOMUHWH, KalbIIUi, MarHUH, HATpUH, Kanuii). O0mue ¢puzndeckre CBONCTBA METAIIIOB.

Baxwueiimne mnpocTeie BellecTBa-HEMETaJlIbl, O00Opa30BaHHbIE aTOMaMH KHUCIOPOJa,
BOJIOpOJIa, a30Ta, cepsl, ¢ochopa, yramepoaa. MojeKylbl TPOCTHIX BEIIECTB-HEMETAIIOB
— BOJIOpPOJa, KUCIIOPOa, a30Ta, ranoreHoB. OTHOCUTENbHASA MOJICKYJIsIpHAs Macca.

CrnocoOHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB — aJuIoTpomusa. AJUIOTponHble Moaudukauuu kKuciopona, ¢ocdopa, omosa.
Merannuyeckue U HEMETAJIJIMYECKHE CBOMCTBAa MPOCTHIX BellecTB. OTHOCUTEIbHOCTD
3TOTO MOHSATHUS.

UYucno Aoranpo. KonuuecrBo BenjecrBa. Mosbs. MonsipHast macca. MosisipHbiil 00beM
razoobpa3HpiXx BemlecTB. KpaTHble €IWHUIIBI H3MEpPEeHHs KOJMYEeCTBa BeHlecTBA —
MUJUIUMOJIb M KHJIOMOJb, MMJUIMMOJIIpHass U KWJIOMOJISIpHas MaccChl BELIECTBa,
MUJLTUMOJISIPHBINA U KMJIOMOJISIPHBIN 00BbeMbl Ta3000pa3HbIX BEIIECTB.

PacyeTsl ¢ MCHONB30BAHUEM MOHATHH «KOJHUUYECTBO BEIIECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIA 00bEM ra30By», «4UCIO ABOTaIpoy.

Hemonctpanuu. Ilomyuenue o3zona. OOpasipl 0enoro u ceporo 0joBa, O€JIOTO U
KpacHoro ¢ocdopa. HekoTopbie MeTalbl U HEMETAJIIBI ¢ KOJIMYECTBOM BeIllecTBa 1 MOJIb.
MonspHslii 00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble OnbITHL. 6. O3HaKOMIIEHUE ¢ KOJUIEKIMeH MeTayioB. 7. O3HaKoOMJIeHUE
C KOJUIEKIIMEN HEMETAJJIO0B.

Hpe}lMeTHble pe3yJjbTaThbl Oﬁy‘leHI/lﬂ

Yuamuiics gOJIKEH ymems:

HCIOJb30BaTh MPHU XaPAKTEPUCTUKE BEIIECTB MOHATUA: «METAIJIbI», IJIACTUHYHOCTHY,
«TeTIOTPOBOJHOCTHY, «QIIEKTPONPOBOTHOCTHY, «HEMETaJIBI», «aNIOTPOIIHA,
«aJIOTPOMHBIE BUOU3MEHEHHUS, MIIH MOIU(PUKAIIUIY,

OIMCEHIBATE IIOJIOKEHHE DJIIEMCHTOB-METAIJIOB M DJJIEMEHTOB- HEMETaJJIOB B
Ilepunoanueckoit cucteme xumuueckux ayeMeHToB [[. . Menneneesa;

KJ1acCu(PUIIMPOBATh MPOCTHIE BENIECTBA HA METAJUIBI 1 HEMETAJIJIbI, DJICMEHTHI;

ONpeNeNsATh MNPUHAIJIEKHOCTh HEOPTraHMUECKUX BEIIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB — METAaJIJIbl i HEMETaJIb];

JI0Ka3bIBaTh OTHOCUTEIBHOCTD JEJIE€HUS MPOCTHIX BEUIECTB HA METAJJIbl U HEMETAJIIBI;

XapakTepu30oBaTh 00mue GU3ndecKkue CBOMCTBA METAJJIOB;

yCTaHaBIMUBATh MNPUUYUHHO-CIEICTBEHHBIE CBA3M MEXIY CTPOCHHEM aTtomMa H
XUMHUYECKOHN CBI3BIO B MMPOCTHIX BEMIECTBAX — METaJIaX M HeMeTaljax,

00BSICHITH MHOT000pa3ye MPOCTHIX BEHIECTB TAKUM (DAaKTOPOM, KaK ajlIOTPOIIHS;

OTIUCHIBATh CBOWCTBA BeEHIeCTB (HA TpUMepax MPOCTHIX BENIECTB — METAIJIO0B U
HEMETAIJIOB);

co0NIaTh TpaBWiia TEXHUKH O€30MacHOCTH TMpPH TPOBEACHUHM HAOIMIOJACHUN U
7a00paTOPHBIX OIBITOB;

KCIIOJIb30BaTh NPH PEIICHUU PACUYETHBIX 3a7au MOHSATHUS: «KOJUYECTBO BEIIECTBAY,
«MOJIbY», «IMOCTOSIHHAs ABOTaApO», «MOJSIpHAs Maccay, «MOJSAPHBI 00BEM Ta30By,
«HOpPMAJIbHBIE YCIOBUMY;

NPOBOJUTH pacyeTbl C MCIOJb30BAHMEM TOHSITUH: «KOJUYECTBO BEIIECTBaY,



«MOJISIPHAsl Maccay, «MOJISIPHBIA 00BEM Ta30B», «IOCTOSHHAsT ABOTaApPO».

MeTtanpeamMeTHble pe3yJabTaTbl 00y4eHUs

Yyamuiics g0JKEH ymMemsb: COCTABISITh KOHCIIEKT

TEKCTa;

CaMOCTOSITEJILHO UCIIOJIb30BaTh HETIOCPEJACTBEHHOE HAOJIIOICHUE; CAMOCTOSITEIBLHO
0(hOpPMIIATH OTUET, BKIIOYAIONIUN OTTMCAaHUE HAOIIOICHUS, €Tr0 PE3yJIbTaTOB, BEIBOJIOB;

BBITIOJIHATH IMOJHOE KOMIUIEKCHOE CPABHEHME; BBINIOJHITH CPABHEHUE

10 aHaJOTUH.

Tema 3. CoennHeHusi XMMHU4YECKHX 3J1eMeHTOB (14/16 1)

Crenenp okxucieHus. CpaBHEHHE CTEINEHM OKHCIEHUS U  BaJIECHTHOCTH.
OnpeneneHue CTENEHU OKHUCIEHHUS 3JIEMEHTOB B OMHApHBIX coeauHeHUsX. CocTaBiieHUE
dbopMyn OMHAPHBIX COSAUHCHUM, OOIHI crT0cOo0 WX HAa3BaHUM.

bunapHble coelMHEHUs METAJJIOB U HEMETAJJIOB: OKCUbI, XJIOPHUIbI, CYIb(GUIBI U TIP.
CoctaBienue ux Gopmy.

buHapHble cOeIMHEHHUSI HEMETAJUIOB: OKCHUIBI, JETYy4YU€e BOLOPOAHBIE COCIMHEHUS, UX
coctaB U Ha3BaHus. [IpencTaBuTenu oKCUA0B: BOJA, YIIEKUCIBIA Ia3, HerameHas U3BeCTb.
IIpencraBuTenn JIETy4UuX BOJOPOAHBIX COEJUHEHUN: XJIOPOBOAOPO U aMMHAK.

OcHoBaHMsl, HMX COCTaB U Ha3BaHuA. PacTBOpUMOCTb, OCHOBaHMH B BOJE.
[IpencraBuTenn 1eno4ed: TUAPOKCHUIBI HATpHsA, Kanus M Kainbuus. Ilonstue o0
MHAMKATOpax U KaUYeCTBEHHBIX PEaKIUsIX.

Kucnorsl, ux cocraB u Ha3zBaHus. Knaccudukauus kucnor. [IpencraBurenn KUCIOT:
cepHasi, coJisiHas, a3zoTHas. I[lonsTue o mkane kuciaotHoctu (mkana pH). M3menenue
OKPAaCKH MHIMKATOPOB.

Conu Kak NMpOU3BOJIHBIE KUCIOT U OCHOBAHMUH, UX COCTaB U Ha3BaHMA. PacTBOpUMOCTh
cousieil B Bozie. IlpeacTaBurenu coneil: xinopua HaTpus, kapooHat u pocdat Kanbus.

AMop@HbIE U KpUCTAINYECKHE BEIIECTBA.

MexMoJIeKyIapHblE  B3aUMOAECHCTBUA.  TUNBl  KPUCTAUIMYECKHX  PELIETOK.
3aBUCHUMOCTb CBOWCTB BELIECTB OT TUIIOB KPUCTAJINYECKUX PELIETOK.

Yuctele BemecTBa M cMecH. [IpumMepsl XKHUIKUX, TBEPJbIX M ra3000pa3HBIX CMeceH.
CpolicTBa 4HCTBIX BewiecTB u cmeceil. Mx coctaB. MaccoBas u oObeMHas J0Ju
KOMIIOHEHTAa cMeCH. PacueTsl, CBI3aHHBIE C UCIIOJIb30BAHUEM MOHITHUS «IOJIS».

Hemoncrpanuu. OOpa3ubl OKCHUJIOB, KHCJIOT, OCHOBaHMM u coseil. Mogenu
KPUCTAJUNIMUECKUX PEUIeTOK XJOpHJa HaTpHs, aamasa, okcunaa yrieponaa (IV). KucnorHo-
[IEJI0YHbIE UHAUKATOPbl, U3MEHEHUE UX OKPACKHU B PA3JIUYHBIX cpeaax. YHUBEPCAJIbHBIN
WHJIMKATOP U U3MEHEHME €ro OKpacku B pa3in4HbIX cpenax. [llkama pH.

JlaGopaTopHbie onmbITHL. §. O3HAKOMJICHHE C KOJJICKIMEeH OKCHIOB. 9. O3HaKOMIIECHHE
co cBoictBamu ammuaka. 10. KauecTBeHHas peakuuss Ha yriekucnelii raz. 11
Omnpenenenne pH pacTBOPOB KMCIOTHI, EeA04YU U BOAbL. 12. Onpenenenue pH nuMoHHOTO
U sI0JIOYHOTO COKOB Ha cpe3e miofoB. 13. O3HakomieHUE C KoJUIeKIuenl coiyei. 14.
O3HakoMJIeHHE C KOJUJIEKLHEH BEHIeCTB C pa3HbIM THUIIOM KPUCTAIIWUYECKOW pPEHIETKH.
H3rotoBiienne Mmojeneil KpucTauiMueckux pemeTok. 15. O3nakomieHue ¢ oOpas3nom
TOPHOU MOPOJBL.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

Yyamuiics qOTKEH ymems:

HUCIOJb30BaTh IMPHU XapPaKTEPUCTHUKE BEIIECTB MOHSITHUS: «CTENEHb OKHUCICHUSY,
«BAJICHTHOCTBY», «OKCHUJBI», «OCHOBAHUS», «IIEJIOYU», «KAYECTBEHHAS pPEaKIIHIY,
CHMHIUKATOP», «KHUCIOTBI», «KHUCIOPOJCONEpKAIINE KHUCIOTBI», «OECKHCIOPOIHBIC
KHUCIIOTBI», «KUCJIOTHAs CPeay, «IIeJoYHas cpeaay, «HEUTpajabHas cpenay, «mkaina PH»,



«conu», «amMop(HBIE BEUIECTBA», «KPUCTAUNIMUYECKHUE BEIIECTBA», «KPUCTAIIUYECKAS
pelIeTKay, «MOHHas KpUCTaJJInyecKas penieTka», «aToMHas KpUCTaJUIMYecKasl perieTkay,
«MOJIEKYJISIpHAs ~ KpHUCTaJJIMUEcKas pelIeTKay, «MeTallInueckas KpucTauimdyeckas
pelIeTKa», «KCMECHY;

KJIacCCU(UIMPOBATh CJIOKHBIE HEOPTaHMYECKHE BEUIECTBA IO COCTaBY Ha OKCHIBI,
OCHOBaHHUS, KUCIOTHI U COJIM; OCHOBAHMUS, KHUCJIOTHl MU COJIM MO PACTBOPUMOCTH B BOJIE;
KHMCJIOTBHI 10 OCHOBHOCTH U COJIEP>KaHUIO KUCIOPOAA;

OTNpeNeNaTh MPUHAJIEKHOCTh HEOPraHWUYECKHX BEIIECTB K OJHOMY U3 H3YUYEHHBIX
KJIacCOB (OKCHJBI, JIETYYUE BOJOPOJHBIE COEIMHEHHUS, OCHOBAHUS, KHUCIOTBI, COJIM) IO
}opmyure;

ONMCHIBATh CBOMCTBA OTIEJIbHBIX HPEIACTABUTENEH OKCHUIOB (Ha HOpUMEpPE BOJBI,
YIJIEKUCIIOTO ra3a, HeralmeHo! U3BECTH), JIETYYUX BOJOPOJHBIX COEIMHEHUH (Ha mpuMepe
XJIOPOBOJOPO/ia U AMMHUAKA),

OCHOBaHUM (Ha MpUMepe TUAPOKCUIOB HATPHS, Kalus U KalblUs), KUCIOT (Ha mpumepe
CEepHOM KHUCIIOTHI) M cojiel (Ha mpuMepe XJopuaa HaTpus, kapOoHaTa kaiasuus, pocdara
KaJbIUs);

ONpeJeNATh BaJEHTHOCTh U CTEIEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;

COCTaBJIATh (POPMYINBI OKCHAOB, OCHOBAHUW, KHCJIOT W COJIEH MO BalCHTHOCTSM U
CTEMEHSM OKHCICHHS JJIEMEHTOB, a TakKXXe 3apsjaM HOHOB, YyKa3aHHBIM B Ta0iuIe
pPacTBOPUMOCTH KUCIIOT, OCHOBAHUMU U COJICH;

COCTAaBJISATh Ha3BAHUS OKCUJIOB, OCHOBaHUM, KMCIIOT U COJIEH; CpaBHUBATh
BAJICHTHOCTH U CTENEHb OKUCICHUS; OKCUJIBI, OCHOBAHUS, KUCJIOTHI U COJIU 1O COCTAaBY;

HCIO0JIb30BaTh TaOJIUIy paCTBOPUMOCTH JUJIsl ONPEAECIECHHUS paCTBOPUMOCTH BEIIECTB;

yCTaHABIMBAaTh T'EHETUUYECKYIO CBSI3b MEXIY OKCHUJIOM U THAPOKCHUIOM U HAa0O0OPOT;
NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOCHUEM aTOMa, XMMUUYECKOW CBSI3bI0 M TUIIOM
KPUCTAJNINYECKON PEIIETKN XUMUUYECKUX COCAUHEHUN;

XapaKTepu30BaTh aTOMHBIE, MOJIEKYJISIpHBIE, MOHHBIE MeTauInuyecKHue
KPUCTAJUIMUECKUE PEIIETKU; Cpeay PacTBOpPa C MOMOIIbIO MIKaibl PH;

MPUBOJAUTH IPUMEPHI BELIECTB C pa3HBIMU THIAMH KPUCTAJIINYECKON PELIEeTKH;

NPOBOJAUTH HAOJIOJEHUS 3a CBOWCTBAMM BELIECTB M SBJICHHUSAMHU, NMPOUCXOASLUIUMU C
BEIIIECTBAMH;

co0Jro1aTh NMpaBuia TEXHUKU O€30MMacHOCTH NMPHU MPOBEIEHUH HAOIIOJEHUI 1 ONBITOB;

HccleA0BaTh CPely pacTBOpa C MOMOIIbIO HHANKATOPOB; AIKCIEPUMEHTAIBHO
pa3nuyaTh KMCIOTHI U LIEJI0YH, MOJIb3YSICh HHIUKATOPAMHU;

HCIOJIb30BaTh MPU PEIIEHUH PAacUYETHBIX 3a/ad MOHATHS «MaccoBas N0Js 3JIEMEHTa B
BEILECTBE», «MACCOBas JOJIsl paCTBOPEHHOTO BEIIECTBa», «0O0OBbEeMHas A0Jd ra3000pa3HOro
BEIIIECTBaY;

MIPOBOJUTh PACYETHl C MCIOJb30BAaHUEM IOHATHI «MaccoBas JOJsA D3JIEMEHTa B
BEIIIECTBEY», «MAccoOBas J10JIs PAaCTBOPEHHOTO BEIIECTBa», «00bEeMHas 70 ra3000pa3HOTO
BEIIIECTBAY.

MetanpeameTHbie pe3yJbTaThl 00y4eHHs

Yyamuiics qOJIKEH ymems:

COCTaBJISATh HA OCHOBE TEKCTa TaOIUIIBI, B TOM uncie ¢ mpuMeHneHueM cpeacts UKT;

ITOJT PYKOBOJCTBOM YYHUTEJISI IPOBOJJUTH OIMMOCPEIOBAHHOE HAOJIOCHHUE;

MOJT PYKOBOJACTBOM  yuHuTedss OQOPMIATh OTYET, BKJIIOUYAIONUA  OMUCAHUE
9KCIIEPUMEHTA, ero Pe3yJIbTaTOB, BEIBOJOB;

OCYIIECTBIISATh MHAYKTUBHOE 0000IIeHNe (0T €AUHHUYHOTO JOCTOBEPHOTO K 0O0IIEeMYy
BEPOSITHOCTHOMY), T. €. ONpEAeNsITh OOIIMe CYIIECTBEHHbIC MPU3HAKH ABYX M OoJee
00BbEKTOB M (PUKCUPOBATH UX B (pOpME MOHATHUS WIIH CYXKACHUS,

OCYIIECTBJISITh IEAYKTUBHOE 00001IeHNe (MTOABEACHNE SAUHUYHOTO IOCTOBEPHOTO
noj o0miee T0CTOBEPHOE), T. €. aKTyaTu3UPOBATh MOHAITHE UJIU CYXKICHUE, U



OTOXACCTBJIIATH C HUM COOTBCTCTBYIOIIUC CYHICCTBCHHBIC IIPU3HAKNU OJHOT'O WA 0omee
O6’BCKTOB; OonpeacIiaATh aClICKT KJ'IaCCI/I(i)I/IKaLII/II/I; OCYIICCTBIIATDH KJ'IaCCI/I(bI/IKaI_II/IIO;
3HATh U UCIIOJIb30BATh PA3JIMYHBIC (bOpMI)I NpeacTaBJICHUA KJ'IaCCI/I(bI/IKaHI/II/I.

Tema 4. U3meHnenus, npoucxoasiiue ¢ Bemecrsamu (12/15 v)
[TonsiTue sIBIEHUH, CBSI3aHHBIX C U3MEHEHUSAMU, IPOUCXO JSIIMMU C BEIIECTBOM.

SIBiieHUsI, CBsI3aHHBIE C H3MEHEHHMEM KPUCTAUNIMYECKOTO CTPOEHMUS BELIECTBA IPHU
MOCTOSIHHOM €ro coctaBe, — ¢u3ndeckue sipieHus. DOu3nyeckue SBICHUS B XUMHUU:
OUCTHIUISALMS, KPUCTAJUIM3alus, BBIIAPUBAHHE W BO3TOHKA BEIIECTB, (QHIBTPOBAHUE H
HeHTpudyrupoBanue.

SIBiieHUsI, CBSI3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, — XMMHUUYECKHE DPEAKIUH.
[Ipu3Haku M yclnoBHS NPOTEKAHUS XMMHUUYECKHX peakluil. Beigenenrne TenaoTsl U CBETa —
peakiuu ropeHus. [lonstue 00 3K30- U SJHAOTEPMUUECKUX PEAKIUAX.

3aKOH COXpaHEHMs MAcChl BEIIECTB. XMMHYECKUE YpaBHEHMs. 3HAYEHHE MHJIEKCOB U
ko3 punuenTon. CocTaBieHne ypaBHEHUH XUMHYECKUX PEAKIIUM.

PacueThl mo XxuMuyeckuM ypaBHEHHUAM. PelieHue 3a1ady Ha HaAXOXKJIEHHUE KOJIUYECTBA,
Macchl WM O0BbEMa MPOAYKTAa PEAKIHH MO KOJIUYECTBY, MAcCe€ HJIM O0BEMY HCXOJHOTO
BeniecTBa. PacueTsl ¢ MCIIOIb30BAaHUEM MOHATHUSA «IOJA», KOIJ1a UCXOJHOE BELIECTBO JaHO
B BHJE PACTBOpA C 3aJaHHOW MAaCCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA WU COHCPKHUT
OIPEECIECHHYIO TOJI0 MPUMECEH.

Peakuun pasnoxenus. IlpencraBieHue o0 CKOPOCTH XUMHYECKHX  pEaKIUM.
Karanuzaropel. @epmenThl. Peaknuu coenqunenus. KataauTuyeckue U HEKaTAIMTHYECKUE
peakuuu, oOpaTuMble U HeoOpaTuMble peakiuu. Peakuuu 3amenieHus. Psjg akTuBHOCTH
METaJJIOB, €70 UCIIOJb30BaHUE JJI IPOTHO3UPOBAHUS BO3ZMOXKHOCTH IPOTEKAHUS pEeaKLIUi
MEXAy METAJUIaMH U KUCIIOTaMH, pEaKUNi BBITECHEHUS OJIHUX METAJIOB U3 PACTBOPOB UX
cojel ApyruMu MeTaisiamu. Peakuum oOMeHa. Peakmuum HeWTpamuzanuu. Y CIOBUS
NpOTEKaHUs peakluii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHYECKUX pEaKIUHd Ha IpUMEpe CBOMCTB BOAbl. Peakuus pasinoxeHUs —
AJEKTPOJIN3 BOJBI. Peakuum coeJuHEeHNsT — B3aUMOJEHCTBUE BOJBI C OKCHAAMU METAJJIOB
U HEMETAJUIOB. YCJIOBHE B3aUMOJEUCTBHUS OKCHJOB METAJUIOB MU HEMETAJUIOB C BOJOW.
[TonsiTHe «ruapokcuib». Peakuum 3aMelleHnuss — B3aUMOJEHCTBUE BOJABI C METAJJIAMMU.
Peakuuu obmMeHa — TUAPOINU3 BEUIECTB.

Hemonctpanuu. [lpumepsl ¢u3nueckux sBJeHUN: a) IuIaBieHue mnapaduHa; 0)
BO3rOHKa HOJa WJIM O€H30MHON KHUCIOTHI; B) pPacTBOPEHUE OKpAIIEHHBIX COJIeH; T)
nuddy3uss AymHCTBIX BEIIeCTB C TopsAlledl JaMmoyku HakaiduBaHus. [lpumepsl
XUMHYECKUX SIBICHUH: a) ropeHue Maruus, ¢pocdopa; 0) B3auMoAeHCTBUE CONSTHONW KHUCIIO-
THl C MpaMOpOM MJIM MeJIoM; B) moidydeHue rujapokcuaa meau (ll); r) pacrBopenue
MOJYy4EeHHOT0 THIPOKCUJA B KHCJIOTax; 1) B3auMojeicTBue okcuga menu (1) ¢ cepnoit
KHCJIOTOW MNpH HarpeBaHWM; €) pa3joKeHHEe IepMaHTaHaTa Kajus; ) pa3liokKeHue
MepoKCHa BOJOpOJAa C MOMOIIBIO JMOKCHJa MapraHia M KaTajia3bl Kaprodens uiu
MOPKOBH; 3) B3aUMOJICHCTBUE pa30aBIECHHBIX KUCIOT C METAJIaMHU.

JlaGopaTopubie ombiTel. 16. IlpokanuBanme ™Meau B TJIAMEHHM CHOUPTOBKU. 17.
3amenienue Meau B pactBope xjopuaa meau (1) sxkemnezom.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

Yyamuiics JOJKEH ymems:

MCIOJb30BaTh MPHU XapaKTEPUCTUKE BELIECTB MOHATHUS: «IUCTUIIISLUAY, KIIEPETOHKAY,
CKPUCTAIU3AIU», «BBIIApUBAHUEY», «(DUIBTPOBAHUE», «BO3TOHKA, WIIM CYOIUMAIIUs»,
«OTCTaWMBaHUE», «IIEHTPU(DYTUpOBAHUE)», «XUMHUUYECKASI PEAKIUI», «XUMHUYECKOE ypaBHE-
HHUE», «PEAKIHU COCIMHCHUS», «PEAKIMU PA3JIOKCHHM», «PEAKIUU OOMEHa», «PEaKIuu
3aMelleHHUs», «peaxkuuu HeUTpanuzauum», «IK30TEPMUYECKHUE peakiumny,
«HJIOTEPMHUYECKHE PEAKIUN», «PEAKIIMU TOPEHUA», «KATaIH3aTOPhI», «(HEepMEHTHI»,
«oOpaTuMble peakIuu», «HeoOpaTUMbBIE pEaKIHU», «KATATUTHYECKUE PEaKIUny,



«HEKaTaJUTUUECKUE PEAKIIUNY, «PSIJ AKTUBHOCTU METAIOBY, «THAPOJIU3»;
yCTaHABJIMBATh MPUUYUHHO-CIIEJACTBEHHbIE CBSI3U MEXAY (U3MYECKUMHU CBOIICTBAMHU
BEILECTB U CIIOCOOOM pa3/ielICHUsI CMECei;

OOBSCHATh 3aKOH COXpPAaHEHHMS MacChl BEIIECTB C TOYKH 3pPEHHUS aTOMHO-
MOJICKYJISIPHOTO YUCHHUS;

COCTaBJISATh YpPaBHEHHUSI XMMHUUYECKHX pPEaKIMi Ha OCHOBE 3aKOHA COXPAHEHHS MAacCChI
BEIIECTB;

OTNHUCHIBATh PEAKIUHU C MOMOIIBIO €CTECTBEHHOrO (PYCCKOrO WIJIM POJHOTO) SI3bIKA U
SA3bIKA XUMUU;

KJi1accuUIUPOBATh XUMHYECKUE PEAKIIMU 10 YHCIY U COCTaBY MCXOJHBIX BEIIECTB U
NPOJAYKTOB PEaKIMU; TEII0BOMY d(DPEKTy; HANPaBICHHUIO TPOTEKAHUS PEAKIIUU; YIACTHUIO
KaTallu3aTopa;

HCTIOJIb30BaTh TAOJHIly PACTBOPUMOCTH JJISI ONPEICICHUS BO3MOXHOCTH MPOTCKAHUS
peakuuii oOMeHa; PJIEKTPOXUMHYECKUN psifi HANPSOKEHUH (aKTUBHOCTH) METAJLIOB JJIs
OTIpE/ICTICHUS] BO3MOXXHOCTH TMPOTEKAHUS pEaKIUil MeXIy MeTallaMd U BOJHBIMHU
pacTBOpaMH KUCIIOT U COJICH;

HaOJIFOJaTh U OMUCHIBATh MPU3HAKU U YCIOBUS TEUYCHUS XMMUUYCCKUX PEAKIUU, AeIaTh
BBIBO/Ibl HA OCHOBAHHMU aHaIN3a HAOIIOJEHH 32 SKCIIEPUMEHTOM;

MPOBOJUTH pACYEThl MO XMMHUYECKUM YPaBHEHUSIM Ha HAXOXKJCHHE KOJUYECTBA,
Macchl UaM o0beMa MPOJYKTa peakIuu MO KOJUYECTBY, Macce MM 00beMy MCXOIHOTO
BEIIECTBA; C MCIIOJIH30BAHUEM MOHITUS «JIOJs», KOTJa UCXOJAHOE BEIIECTBO JAHO B BHUIE
pacTBopa ¢ 3aJaHHOM MaccOoBOW Jo0Jed pacTBOPEHHOI'O BeEIIECTBA WU COAEPKUT
OMPEIECTECHHYIO JTOJI0 MPUMECEH.

MertanpeameTHbie pe3yJibTAaThl 00yYeHH s

Yyamuics qOJIKEH ymems:

COCTaBJISITh HA OCHOBE TEKCTA CXEMBbI, B TOM uKcie ¢ npuMeHenuem cpeacts UKT;

CaMOCTOSITEILHO OQOPMIISITH OTYET, BKIIOYAIONIUNA OMUCAHUE HKCIEPUMEHTa, €ro
pe3yJabTaTOB, BEIBOJIOB;

HCTOJIb30BaTh TaKOW BHUJI MBICJIEHHOTO (MI€aTbHOTO) MOJCIUPOBAHUS, KaK 3HAKOBOE
MoJeNnupoBaHue (Ha MpUMepe YPaBHEHUNW XUMHYECKUX PEaKIIHil);

pa3nuyath 00BEM U COJEpKaHKE MOHATUN; pa3invaTh POJOBOE U BUI0BOE

MOHATHSA; OCYLIECTBIATH POJOBUI0BOE ONpPEAETICHNUE TOHATHI.

Tema S. IIpakTukym 1. [Ipocreiimme onepanuu ¢ BemecrsoM (3/5 1)

1. IlpaBuna TexHUKM O€30MacCHOCTH MpU paboTe B XUMHUUECKOM KaOUHETE.
[Ipuemsl obpamieHust ¢ 1a0opaTOpHBIM 00OPYAOBAaHHEM U HArpeBaTEIbHBIMU MpUOOpaMH.
2. HabGmroneHnust 3a U3MEHEHHSMHU, MPOUCXOISIIIMMHU C TOPSIIEH CBEYOH, U UX OMUCAHUE
(momamHuil SKcmepuMeHT). 3. AHaIW3 TOYBBI M BOABI (JOMAamIHUN HDKCIEPUMEHT). 4.
[Ipu3Hakn XxuMuyeckux peakuuil. 5. IlpuroroBieHue pacTBopa caxapa M pacyeT €ro
MacCOBOM J10JHU B pPacTBOpE.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yuamuics Q0JKEH ymems:

oOpamarscsi ¢ J1abopaTOpHBIM 00OPYJAOBAaHHMEM W HArpeBaTeIbHBIMU MPHOOpPAMH B
COOTBETCTBUHU C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;

BBIMIOJIHATh TPOCTEUIINE TMpPUEeMbl pPalboThl C Ja0OpaTOPHBIM O0OPYIOBAHUEM:
1a00paTOPHBIM MITATUBOM; CIUPTOBKO;

Ha0JII0JaTh 3a CBOMCTBAMH BEIIECTB U SBJICHUSMH, IPOUCXOISIIUMU C BELIECTBAMHU;

ONUCHIBATh XMMHUUYECKUU HKCIEPUMEHT C IMOMOIIBI €CTECTBEHHOTO (PYyCCKOTO WU
POAHOrO) s3bIKA U A3bIKa XUMHHU;

JeJ1aTh BBIBOJBI M0 Pe3yJibTaTaM MPOBEIEHHOTO YKCIIEPUMEHTA;

TOTOBUTH PACTBOPHI C OMPEAEITCHHON MacCOBOM 0JI€ PaCTBOPEHHOI0 BEIIECTBA;

NPUTOTOBUTH PAcTBOpP W pacCUUTaTh MACCOBYIO [IOJIO PAaCTBOPEHHOTO B HEM



BEIIIECTBA.
MeTtanpeamMeTHbie pe3yJabTaTbl 00y4eHUs
Yuamuics 10JKEH ymems:
CaMOCTOSITEJIbHO UCTO0JIb30BaTh OMOCPEIOBAHHOE HAOIIOACHHUE.

Tema 6. PacTBopenue. PacTtBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJNTOB (18/26 1)

PacTBopenue kak pusnko-xumuueckuit npouecc. [lonsitue o  ruaparax u
KpucTtaaaoruaparax. PacteBopumocTts. KpuBbie pacTBOpUMOCTH KaK MOJEJIb 3aBUCUMOCTHU
PacTBOPUMOCTH TBEPJBIX BELIECTB OT TeMnepaTrypsl. HachlieHHbIe, HEHACBIEHHbIE U
MEePECHIEHHbIE PACTBOPHI. 3HAUCHHUE PACTBOPOB JIJIsI IPUPOABI U CEJIBCKOTO X035 HUCTBA.

[TonsiTue 00 SIEKTPOIUTUYECKON AUCCOUMALMU. DIJIEKTPOJIUTHI U HEIIEKTPOIHUTHI.
MexaHu3M JAUCCOIMAIUN BJIEKTPOJUTOB C PA3JUYHBIM XapakTepoM cBsizu. CTeneHb
3IEKTPOIUTUUECKON Auccoruanuu. CUlbHbIE U cl1abble IIEKTPOJIHUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPHHU  DJICKTPOJUTHUECKOW auccoumanuu. HoHHbIE
ypaBHeHHUs peakuuil. Peakiuu obmMeHa, uaymmue 10 KOHIa.

Knaccudukamnus HOHOB U UX CBOMCTBA.

Kucnorsl, ux knaccudpukanus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH
AIEKTPOJUTUUECKON Juccouranuu. MOJIEKyIsIpHblE U HWOHHBIE YypaBHEHUS pEaKIUil.
B3aumopaelcTBUE KUCIOT ¢ METaljJaMu. DJIEKTPOXUMUUYECKUN PsAJl HAPSIKEHUI METalIoB.
B3aumopeiicTBruE KMCIOT C OKCUAMH METAII0B. B3aumoneiicTeue Kuciaor
C OCHOBAaHMUSIMM — peakuus HeWTpanu3aluu. B3aumopaelcTBUE KHUCIOT C COJISMHU.
Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTH MJIsI XapAaKTEPUCTUKH XUMUYECKHUX CBOMCTB
KHUCJIOT.

OcHoBanus, ux kiaccupuxanus. Jucconmanusi OCHOBaHUW M HX CBOHCTBA B CBETE
TEOPUU DIIEKTPOIUTHUYECKON aucconuanuu. B3aumopaelicTBUE OCHOBAHUM C COJSMHU.
Hcnonb3oBanue TaOMUIIBI PACTBOPUMOCTH JIsI XapaKTEPUCTUKU XUMHYECKHX CBOMCTB
OCHOBaHU. Bzaumozeicreue mienoden ¢ OKCUaaMu HEMETAJUIOB.

Conu, uX Juccoluanus U CBOICTBA B CBETE€ TEOPUM DIIEKTPOJIUTUUECKOU
nuccolnuanuu. B3aumMmopeilicTBue coied ¢ MeTamiaMHu, OCOOCHHOCTH JTHX peakIHi.
B3aumoneiictBue cosieit ¢ consimu. Mcemosnb3oBaHue TaONMIBI PAaCTBOPUMOCTH  JUIS
XapaKTEpPUCTUKH XUMUYECKUX CBOWCTB COJIEH.

O06oO0menue cBeneHnit 00 OKCUIax, X KIacCU(PUKAIIUU U CBOMCTBAX.

['eneTnueckue psAabpl MeTajdjga U HEMeTallla. ['eHeTuueckas CBsI3b MEXIY KilaccaMu
HEOPTaHUYECKUX BEIIECTB.

OKHUCHAUTENBbHO-BOCCTAHOBUTENbHBIE PEAKIIUH.

Omnpenenenue CTEMEHEH OKUCICHUS IS AJIEMEHTOB, 00pa3yrIIMX BENIECTBA pa3HBIX
KiaccoB. Peakiuu WOHHOTO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIHH.
OKHCIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHHUE.

CocTaBineHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUl METOJI0M
AJIEKTPOHHOTO OanaHca.

CBoiicTBa IMpPOCTBHIX BEHIECTB — METAJUIOB M HEMETAJJIOB, KHUCJIOT U COJEll B CBETE
OKHUCJIINTEIIbHO-BOCCTAHOBHUTEIIHLHBIX PEaKIIHH.

JemoncTpauuu. HcnbpiTaHue BemIECTB M HUX PACTBOPOB Ha 3JIEKTPONPOBOIHOCTD.
3aBUCUMOCTD DJIEKTPOIMPOBOJHOCTH YKCYCHOW KHCIOTBHI OT KOHIIEHTpamuu. JIBukeHHe
OKpalI€HHbIX MOHOB B 3JIEKTPUUYECKOM MoJie. B3aumoaelcTBue IUHKA C CEPOM, COJITHOM
kucioroi, xmopumaom wmeau (llI). Topenme wmarnums. BszaumoneiicTBue XJIOpHOW U
CEpPOBOJOPOIHOU BOJBI.

JlaGopaTopHbie onbIThl. 18. B3amMonmeiicTBre pacTBOPOB XJOpHUAA HATPHUS M HHUTpaTa
cepebpa. 19. IlonydyeHue HEpaCTBOPHUMOTO THUAPOKCHUIA U B3aUMOJICEHCTBUE €T0 C
kuciaoramu. 20. B3zauMmoaeiicTBUE KHUCIOT ¢ OCHOBaHUAMHU. 21. B3aumMoneiicTBuE KHUCIOT C
okcugaMu MeTauioB. 22. BzaummopelicTBHe KHCIOT ¢ MeTaliaMmMd. 23. B3aumogelicTBue



KHCIIOT ¢ colsaMmu. 24. BzaumopneilicTBue menode ¢ kuciaotamu. 25. B3amMmopelicTBue
HIeJ0YeN ¢ OKCHUIaMU HEMETAJJIOB.

26. BzaumogeiictBue menoudeil ¢ consamu. 27. IlonyueHue u cBoiicTBa HEPACTBOPHUMBIX
ocHoBaHuil. 28. B3zauMoaeiicTBEe OCHOBHBIX OKCHUIOB ¢ KucjioTaMu. 29. Bzaumonelictsue
OCHOBHEBIX OKCHJIOB ¢ Bomoli. 30. B3anMoaelicTBHe KMCIOTHBIX OKCHUJOB C IfeaodaMu. 31.
B3aumMmoneiicTBHE KMCIOTHBIX OKCUIOB ¢ BOAOM. 32. B3zauMmoaencTBue cojei

27. ¢ xucinoramu. 33. BzaumopeiictBue coieil ¢ menouamu. 34. BzaumojgeiricTBue
colieli ¢ conamu. 35. BzaumoaelcTBue pacTBOPOB COJIEH C METaJJIaMU.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yyamuiicss 107IXKEH ymems.

HCIOJb30BaTh IMPHU XaPAKTEPUCTHUKE NPEBPAIICHUN BEIIECTB MOHITUS: «PaCTBOPY,
«IJEKTPOJUTHYECKAS JTUCCOLUMALMAY, <«OJICKTPOIUTHI», «HEIJICKTPOJHUTHI», «CTEICHD
IUCCOIMAIUNY, «CHIIBHBIC OJIIEKTPOJHUTBIY, «CIIabble JIEKTPOJHTHI», «KATHOHBI»,
«aHUOHBI», KKUCIOTHI», KOCHOBAHUS», «COJIN», KMOHHBIE PEAKIUN», «HECOIe00pasyoue
OKCHJIBI», «COJIC00pa3ylolIue OKCHUIBI», «OCHOBHBIC OKCHIBI», «KHUCJIOTHBIE OKCHIBI»,
«CpeIHUE COJIM», «KHUCIBIC COJIH», «OCHOBHBIC COJIH», «TCHETHYCCKUH  PAI»,
«OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMUY», «OKUCIUTEIb», «BOCCTAHOBHUTEIbY,
«OKHCIIEHHEY, «BOCCTAHOBIICHUEY;

OTKCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMHUUYECKHUH MPOIECC; UITIOCTPUPOBATH
IpEMEpaMH OCHOBHBIC MOJIOKEHUS TEOPUH IJICKTPOIUTHIESCKON TUCCOLMAIINY,
FeHETUYECKYI0 B3aUMOCBS3b MEXKJY BelIeCTBaMH (IIPOCTOE BEIIECTBO — OKCHJ —
TUAPOKCHU] — COJIb);

XapakTepu30BaTh OOIIME XMMHUUYECKUE CBOMCTBA KHUCIOTHBIX M OCHOBHBIX OKCHIOB,
KHCJIOT, OCHOBAaHMH W COJIEH C MO3ULIHMH TEOPUU DICKTPOJUTHYCCKONW TUCCOIMAIINY,
CYHIHOCTb DJIEKTPOJTUTHYECKON IUCCOIMAIIMA BEIIECTB C KOBAJIEHTHOW TMOJIIPHOU H
MOHHOW XMMHYECKOU CBA3bI0; CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINN;

NPUBOJUTh TNPUMEPH  peakiui, TMOATBEPXKAAIIUX XHUMHUUYECKHE CBOWCTBa
KUCIIOTHBIX M OCHOBHBIX OKCHUJOB, KHCJIOT, OCHOBAHHUM M COJIEH; CYIIECTBOBAaHHUE
B3aMMOCBSI3U MEX/1y OCHOBHBIMU KJIaCCAMU HEOPTaHUYECKUX BEIIECTB;

KJIacCU(PUUIMPOBATh XUMUUECKHE PEAKIUH MO0 «U3MEHEHHUI0 CTENEeHEeH OKHUCIEHUS
AJIEMEHTOB, 00Pa3yIIIUX pearupyroIue BEuecTBay;

COCTaBJISITh YPABHEHUS BJIECKTPOJUTUYECKOW MCCOIMAIMM KHUCJIOT, OCHOBAaHWUHN U
CoJieil; MOJIEKYJISIpHBIC, MMOJTHBIE U COKPAIlEHHbIE HOHHBIC YPAaBHEHUS PEAKIU C ydyacTheM
AJIEKTPOJIUTOB; YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUHH, HCIOJIb3Yys
METOJl DJIEKTPOHHOTO OajaHca; ypaBHEHUS peaKlHd, COOTBETCTBYIOIIUX TIOCIE-
JOBATENbHOCTH («IIEMOYKe») TMpeBpalleHnii HEOpPraHWYECKUX BEIIECTB pPa3IMYHBIX
KJIaCCOB;

ONpEAENATh OKUCIUTENb M BOCCTAHOBUTENIb, OKHUCJIEHHE M BOCCTAHOBIIEHHE B
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX;

yCTaHaBJIMBATh NPUUYMHHO-CIIEJACTBEHHbIE CBSI3U: KJIACC BEIIECTBA — XHUMHUUECKHUE
CBOMCTBA BEIIECTBA;

HaOMOJaTh W ONHUCHIBATH pPEAKIUH MEXIAY DJIEKTPOIUTaMH C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) S3bIKA U SA3bIKa XUMHHU,

NPOBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTAaHUYECKUX BEIIECTB.

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHU s

Yyamuiics gOJIKEH ymems:

JeJIaTh TOMETKHU, BHIMUCKH, HUTUPOBAHUE TEKCTA; COCTABIIATh JOKIAI;

COCTaBJISITH HA OCHOBE TeKCTa rpaduKku, B TOM 4uciie ¢ mpuMmeHeHuem cpeacts MKT;
BJIQZIETh TAKUM BHJIOM HM3JIOKEHHS TEKCTa, KaK PAcCyXJE€HHUE; UCIO0JIb30BaTh TAKOW BUJ
MBICJICHHOTO (MJI€aJbHOT0) MOJICTUPOBAHUS, KAK 3HAKOBOE MOJICJIUPOBaHKE (HA MPUMEpPE
YPaBHEHUM peakluil JUCCOLMALMU, MOHHBIX YPAaBHCHUHN peakL Ui, [TOJypeaKk Ui



OKHCJICHHSI-BOCCTAHOBIICHHS )

pa3auyaTth KOMIIOHEHTHI J0Ka3aTeabCTBA (TE3UC, ApTYMEHTHI U popMy
JI0Ka3aTeabCTBA);

OCYIIECTBIJISATh NPAMOE HHAYKTUBHOE J10Ka3aTelIbCTBO.

Tema 7. IIpakTukym 2. CBolicTBa pacTBOPOB 3J1eKTPOIUTOB (1/4 u)t

1. MoHHble peakmuu. 2. YCIOBUS TEYECHUS XHUMHUYECKHUX PEaKIuil Mexay
pacTBOpaMH 3JIEKTPOJIUTOB A0 KOHIA. 3. CBOMCTBA KUCIOT, OCHOBAaHHUM, OKCUJIOB U COJICH.
4. Penrenue sKCrepUMEHTAIbHBIX 3a/1a4.

IIpenmeTHble pe3yJibTAaThI 00yYeHHs

Yyamuiics q0JIKEH ymems:

oOpamaTtbcsi ¢ J1abopaTopHBIM OOOPYNOBAaHHEM W HarpeBaTelbHBIMH MPUOOpaMU B
COOTBETCTBHUHU C MPaBUIIaMH TEXHUKH 0€3011aCHOCTH;

BBIMIOJIHATh MPOCTEUIINE TpPUEMBbl OOpamieHuss ¢ JTabopaTOpHBIM O0OPYJAOBAHUEM:
71a00paTOPHBIM IITATUBOM, CIIUPTOBKOM;

HaOJIFO1aTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSMH, IPOUCXOIS MU C BEIECTBAMU;

ONHUCHIBATh XUMHYECKUN HIKCIHEPUMEHT C IMOMOIIBI0 €CTECTBEHHOro (PyCCKOTO WU
POIHOTO) S3bIKa U SI3bIKA XUMHHU;

Jle7aTh BBIBOJABI MO PE3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeTtanpeaMeTHbie pe3yJibTAThI 00yYeHH s

Yyammuiics 10JKEH ymems:

OTNpeneNsATh, UCXOAsl U3 yueOHOW 3ajavyu, HEOOXOJAMMOCTh HEMOCPEIACTBEHHOTO WU
OTNIOCPEIOBAaHHOTO HAOIIOICHUS,

CaMOCTOSITENIFHO (POPMHUPOBATH MPOrpaMMy IKCIICPUMEHTA.

Tema 8. YueOnblie 3kckypenu (—/4 1)

DKCKYpCHUH: B MY3ed MHHEPAJIOTHYECKHE, KpaeBEIUECKUE, XYI0KECTBCHHBIC;
nabopaTopuu y4eOHBIX 3aBEJCHUM, arpoXuMHYecKHe JTabopaTOpUH, HKOJOTHYECKHE,
CaHUTAPHO-3MUJIEMHOJIOTHYCCKUE; allTCKH; HAa MPOU3BOJACTBEHHBIC O0BEKTHI (XUMUYECKUE
3aBOJIbl, BOJOOYHCTHBIE COOPYKEHUS U JPYTrHe MECTHbIE XUMUUYECKHE MTPOU3BOJICTBA).

Pe3epBHOe BpeMsi — 3—6 4.

JInuHocTHBIE pe3yJIbTAThI 00yUYeHH s

Yyamuiics 10JI5KeH:

3HamMb U NOHUMAMb: OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM
XUMHUU H OOIIECTBAa; JOCTIIKCHUS B OOJIACTH XHMHH W KYJIbTYpHBIC Tpaauiuu (B
YaCTHOCTH, HAay4YHBIE TPAJMIIMHU) CBOEH CTpaHbl; OOIIEMHPOBBIE NOCTHXXEHUS B 00JacTu
XHMHHU;, OCHOBBI 3JIOPOBOTO 00Opa3a JKW3HU; IMpPaBUJIA IOBEICHUS B YPE3BBIYAWHBIX
CUTYaIUsIX, CBA3aHHBIX C BO3JEHCTBUEM Pa3TUUYHBIX BEIIECTB; COLMATIbHYI0 3HAUUMOCTh U
comepxanue TmpodeccHii, CBA3aHHBIX C XHWMHEH; OCHOBHBIE TIpaBa W OO0SA3aHHOCTH
rpakJjaHnHa (B TOM YHUCII€ y4allerocs), CBI3aHHbIE C IMYHOCTHBIM, TPO(ECCUOHAIBHBIM H
KU3HEHHBIM CaMOOIIPE/ICIICHUEM;

UCNBIMBIBAMDb: YYBCTBO TOPAOCTH 32 POCCHUCKYI0 XMMHYECKYI0 HAyKy U yBaXKEHHUE K
HUCTOPHH €€ Pa3BUTHS, YBAKCHHE M NMPUHATHE JOCTHIKCHUH XUMHHU B MHUpPE; YBaXKEHHE K
OKpYXarmuM (y4aliuMcs, YIUTEIIM, POIUTENSAM U Jp.) — YMEeTh CIYIIAaTh U CIBIIATH
nmapTHepa, MPU3HaABATh MPABO KaXJOr0 HAa COOCTBEHHOEC MHEHHE M MPUHUMATH PEIICHHS C
Y4ETOM IMO3UIHMH BCEX YYAaCTHHUKOB; CAMOYBA)X€HHE U HSMOILHOHAIBHO-MOJO0XKUTEIHHOE
OTHOIIIEHHE K cebe;

npusHasams: UEHHOCTh 30pOBbs (CBOEr0 MW JAPYruX IIOJeH); He0oOXOJHUMOCTh
CaMOBBIPAXKEHUSI, CaMOpeaTu3aiuu, COIHAITBLHOTO TTPU3HAHHS

0CO3HA6amMb. TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAaMOCTOSTEIbHBIM TOCTYNKaM U
NEeUCTBUSAM, TMPUHATHUIO OTBETCTBEHHOCTH 3a UX peE3yJIbTaThbl; TOTOBHOCTH (MJIH
HETOTOBHOCTH) OTKPBITO BBIPAXKATh M OTCTAaWBATh CBOIO MO3HIIUIO U KPUTUYHO OTHOCUTHCS
K CBOMM IOCTYIKAaM;

nposensams. 100POKEIATEILHOCTh, TOBEPHE U BHUMATEIBHOCTh K JIFOASM, TOTOBHOCTH



K COTPYIHHYECTBY M JpyxkOe, OKa3aHWUIO MOMOIIUA HYXIAIOIIUMCS B HEHW; yCTOWYUBBIN
M03HaBaTeNbHbII MHTEPEC, MHUIIUATUBY U JIFO003HATEIHHOCTh B U3YUECHUH MHUpaA BELIECTB
U peakUMH; LEeJeyCTPEMIEHHOCTh U HACTOMYHUBOCTh B JOCTHUKEHHUU LEJIEH, TOTOBHOCTh K
NPEOJOJICHUIO TPYIHOCTEH; YOEKIEHHOCTh B BO3MOXXHOCTU IO3HAHUS MPUPOJIBI,
HEOOXOJMMOCTH Pa3yMHOTO HCIOJb30BAHUS JOCTHIKCHUH HAYKU W TEXHOJIOTHUU IS
pa3BUTHUS 00IIECTBA;

ymMemy: YCTAHABJIHUBATh CBSI3b MEXKIY LE€JbI0 M3YYCHUS XUMHUH U TEM, IS YErO OHA
OCYLIECTBIISIETCSA (MoTUBaMM); BBINOJIHATH MIPOTHOCTUYECKYIO CAMOOLICHKY,
PETYNUPYIOIIYI0O AKTUBHOCTb JIMYHOCTH Ha J3Talle €€ BKJIIYEHHS B HOBBIA BUJ
NesITeIbHOCTH, CBSI3aHHBIM C HAyallOM U3Y4YEHHS HOBOTO y4eOHOTO MpeameTra — XUMHHU;
BBIIIOJIHATh KOPPUTHPYIOIIYIO CAMOOLEHKY, 3aKJIIOYAIOIIYIOCs B KOHTPOJIE 3a IIPOLECCOM
M3yYEeHUS] XUMUU U BHECEHUH HEOOXOIMMBIX KOPPEKTHUBOB, COOTBETCTBYIOUIUX 3TalaM H
croco0aM M3y4eHHs Kypca XHMMHH; CTPOUTH KU3HCHHBIE U NMPOGECCUOHAIBHBIE TIIAHBI C
Y4E€TOM KOHKPETHBIX COI[MAIBbHO-UCTOPUUECKUX, MMOJUTHYECKUX M SKOHOMHUYECKUX
YCJIOBHUI; OCO3HABAaTh COOCTBEHHBIC IIEHHOCTU M UX COOTBETCTBHE MPUHUMAEMBIM B KU3HU
pelIeHUsIM; BECTH JIMAJIOT Ha OCHOBE PABHOIPABHBIX OTHOUIEHUN M B3aUMHOIO YBa)KCHHS;
BBIJICJISATh HPABCTBEHHBIM ACMEKT IMOBEACHHUS UM COOTHOCHTH MOCTYNKU (CBOM M APYTHUX
aoaeil) U coObITHS C TMNPUHATBIMM AITUYECKMMHU HOpPMaMu; B TMpejaenax CBOHX
BO3MOXKHOCTEH NMPOTUBOJEHCTBOBATH NCHUCTBUAM U BIHUSHUIM, NPEACTABISAIONIUM yIrpo3y
JKU3HH, 3I0POBBIO U 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

9 KJIACC (2/3 4 B Heaedro, Beero 70/105 4, u3 Hux 6/12 4 — pesepBHOe Bpemst)
BBegenne. O0mas XapakTepuCTHKA XUMHYECKHX JJIEMEHTOB M XUMHYEeCKHX
peakuui. llepuoauyeckuii 3akoH u [lepuoanyeckass cucTeMa XUMHYECKHX
3nemenTOB /[I. U. MenneneeBa (10/12 )

XapakTepucTUKa 3JIEMEHTAa IO €ero mnojoxeHutr B Ilepuognueckoil cucreme
xumuueckux sneMmeHToB J[. . MenneneeBa. CBolicTBa OKCUJIOB, KUCJIOT, OCHOBAaHUU M
COJIEW B CBETE TEOPHUU IIECKTPOIUTHUECKON AUCCOLMANUN U OKUCICHUS-BOCCTAHOBIIEHUS.

[ToHsiTHE O epeXOIHBIX dJIeMeHTaX. AMPOTEpHOCTh. ['eHeTHUeCKUil psil MEPEXOqHOTO
AJIEMEHTA.

[Tepuonnueckuin 3akoH u llepuoanueckas cucrema XUMUUeCKHX dieMeHToB /[[. U.
MenneneeBa. XuMHYECKass OpPraHU3alMs >XKMUBOW M HEKHMBOW NPUPOABL. XHMHUYECKUU
COCTaB sJpa, MAaHTHUM MU 3E€MHOM KOpbl. XMMHYECKHUE DIEMEHTBl B KIIETKAaX XHUBBIX
OpraHu3mMoB. Makpo- U MUKPOIJIEMEHTHI.

O06o6mieHne cBeJeHUH O XHUMHUYECKHX peakuax. Kiaccudukamus XUMHUUECKHX
peakIuii Mo pa3IUYHBIM MPU3HAKAM: «UHCJIO U COCTAB PEAarupyromux U 00pa3yronuxcs
BEIIECTBY», «TEMIOBON JS(PdeKTy», «HampaBICHUE», «U3MECHEHHE CTEMEHEH OKUCICHUS
AJIEMEHTOB, OOpa3yIOIUX pearupylolne BemecTBay, «daza», «UCHOIb30BaHUE KaTa-
JIU3aTOpPa».

[lonssTne 0 CKOPOCTH XMMHUYECKOM peakuuu. PakTopsl, BIMAKONIME Ha CKOPOCTh
xuMmudeckux peakuuit. Karanuzatops! u katanu3. UHTHOUTOpPB. AHTHOKCUAHTHI.

Hemonctpanuu. Paznuunsie ¢opmer tabnuner . . MenaeneeBa. Mojaenu aToMoB
aneMeHTOB 1—3-To mepuomoB. Mojenb CTpOCHUs 3eMHOTO Mmiapa (MomepedyHbId paspes).
3aBUCUMOCTh CKOpPOCTH XUMHYECKON peaKkuuu OT MNPHUPOJbl pPEarupyroluxX BeUIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKOW peakUu OT KOHUEHTPAIMH PEarupyrolUuX BEIIECTB.
3aBUCUMOCTh CKOPOCTM XHMHYECKOHW pEaKIuMH OT TMJIOMAAA CONPUKOCHOBEHUSA
pearupyommx BeHeCTB («KUISIIUNA CcJoi»). 3aBUCHMOCTh CKOPOCTH XHUMHUYECKOH
peakuuu OT TEeMIEpaTypbl pearupyromux BemecTB. ['OMOTEHHBIM MW TeTepOTeHHBIN
KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. UHrubuposanue.

JlaGopaTopubie ombIThl. 1. IlomydeHue ruapoKcuIa IMHKA M HCCIEIOBAHHE €TI0
cBoiicTB. 2. MopaenupoBanue mnocTpoeHus Ilepuoguueckoil CHCTEMBI XUMHYECKUX



sanemenToB J[. . Menneneena. 3. 3aMelieHue xelne30M MeIU B pacTBope cyibdaTta Meau
(IT). 4. 3aBUCHMOCTb CKOPOCTH XHUMHUUYECKOHN pEeaKIMu OT IPUPOJIbl pearup yIIIuX BEIIeCTB
Ha IpUMEPE B3aUMOJEHCTBUSA KHCIOT C MeTaulaMU. 5. 3aBUCUMOCTb CKOPOCTH
XMUMUYECKOM pEeakuMud OT KOHLEHTPAlUMU pearupyrolux BEIIeCTB Ha MpUMEpe
B3aUMOJICHCTBUS IIUHKA C COJISIHOW KUCJIOTOM pa3iIMyHON KOHUEHTpaluu. 6. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW pEeaKlUuy OT ILIOIAAd CONPUKOCHOBEHHS PEarupyrollnX BEUIECTB.
7. MonenupoBaHue «KHUISALIETO CI0s». 8. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW peakLUu
OT TeMIIEPaTyphl PearupyroIIkX BEIIeCTB Ha MpuMepe B3aumoaeiicTeus okcuna meau (1)
C pacTBOPOM CEPHOM KHUCIOTHI pa3iIu4yHOM Temmeparypsl. 9. Paznoxkenue nepoxcuia
BOJIOpoJjia ¢ momoInipio okcuaa mMapranna (IV) u karamaser. 10. OGHapykeHHne KaTanasbl B
HEKOTOPBIX NHUIIEBBIX mpoaykrax. 11. MHruOupoBaHme B3aUMOJCHCTBUS KHUCIOT C
METaJlJIaMU YPOTPOIIUHOM.
IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yuamuiics 10JKEH ymems:

HCIOJIb30BaTh NMPHU XaPAKTEPUCTUKE MPEBPAILEHUM BEIIECTB MOHSITUA: «XUMHYECKas
peakus», «peaklui COCAUHEHUS, «PEaKIUU
Pa3IOKEHH», «peakuuu OoOMeHa», «PEaKUUH 3aMCEIICHHSN», «PEAKUHH HEHUTpaTu3aIuny,
«OK30TEpPMHUYECKUE DPEaAKUHN», «IHIOTEPMUUYECKHE PEAKIHU», «OOpaTHUMbIe peaKIuuy,
«HEOOpaTHUMBbIE PEaKIUN», KOKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHHI», «KTOMOTEHHBIE
peakIun», «reTEPOreHHbIE PEAKIUHN», «KATAJIUTUYECKUE PEAKIUN», «HEKATaJIHUTHUYECKHUE
peakuum», «TemioBoi 3P PEKT XUMHUUECKON pEeaKIuu», «CKOPOCTh XUMHUUYECKON peakuumn»,
«KaTalu3aTopy;

XapaKTepu30BaTh XMMUYECKUE DJIEMEHTHl 1—3-r0 MEepHuoJ0B MO UX MOJOXKCHHUIO B
Ilepuoauueckout cucreMe xumudyeckux aieMeHToB . M. Menaeneesa: XMMHUUYECKUM 3HAK,
NOPSAIKOBBIA HOMEp, IMEpHoj, Tpylma, MNOArpylIa, OTHOCUTEIbHAas AaTOMHas Macca,
CTpoeHue artoma (3apsja slpa, YUCIO MPOTOHOB M HEUTPOHOB B sjape, oOIlee YUCIO
3JEKTPOHOB, pacmnpeieseHre 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIO0SIM, NMPOCTOE BEIIECTBO,
dopMyrna, HazBaHME W THI BBICIIETO OKCHAA M THUIAPOKCHUIA, JIETYy4yero BOJOPOTHOTO
coeMHEeHUs (JIJIs HEMETaJJIOB));

XapakTepu3zoBaTh OOImME XUMHYECKHE CBOMCTBa aM(pOTEpHBIX OKCHAOB U
TUJIPOKCHU/JIOB;

NPUBOJAUTH  NPUMEPHl  peaklui, MNOATBEPXKAAIIUX XHUMHYECKHE  CBOMCTBA
aM(OTEpHBIX OKCUJIOB U TUJIPOKCHU]IOB;

JlaBaTh XapaKTepPUCTHUKY XHMHUUYECKUX pEaKUHd MO YUCIAYy U COCTaBY MCXOJHBIX
BEIIECTB W MPOAYKTOB pEAKUUM; TEII0BOMY 3(PeKTy; HANpaBICHUIO MPOTEKaHUS
peakluMu; U3MEHEHUIO CTENEHEH OKHUCIEHMS DJIEMEHTOB; arperaTHOMy COCTOSIHHIO
MCXOJHBIX BEHIECTB; YYaCTHUIO KaTaJIN3aTopa;

OOBSICHATH W TPUBOAUTH NPUMEPHI BIUSHUS HEKOTOPHIX (akTopoB (mpupoa
pearupyommx BeUlecTB, KOHIIEHTPAIUs BEIIECTB, JaBIEeHUE, TeMIepaTypa, KaTaiuzaTop,
MOBEPXHOCTh CONPHUKOCHOBEHHUS pPearupyrolux BelIeCTB) Ha CKOPOCTh XMMHYECKHUX
peakuuid;

HaOIOJaTh M OMHCHIBATH YPAaBHEHUS PEAKIHN MEXJy BEIIECTBAMU C TOMOIIBIO
€CTECTBEHHOT0 (PYCCKOI'0 MJIM POJHOIO0) A3bIKa U SI3bIKa XUMUU;

MPOBOJIUTH OIMBITHI, MOATBEPKAAIOIINE XUMUYECKHUE CBOICTBA aM(DOTEPHBIX OKCUIOB U
TUJIPOKCUJIOB; 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW peakIUH OT pa3iIuyHbIX (PakTOpoB
(mpupoJa pearupyrolux BeIIeCTB, KOHIEHTpAIlUs BEHIECTB, AaBICHHE, TeMIepaTypa,
KaTaJnu3aTop, MOBEPXHOCTh COMPUKOCHOBEHUS pearupyrollnx BEIIeCTB).

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHU s

Yyamuiics qOJIKEH ymems:

ONpEeAeATh Lelb YYeOHON NeATeNIbHOCTH C OMOIIBI0 YUYUTENIS U CAMOCTOSATENIBHO,
HCKaTh CPEJICTBA €€ OCYLIECTBICHUS, paboTas 1o MiaHy, CBEPATh CBOU JEHCTBUS C LEIbIO
U MPH HEOOXOAUMOCTH UCTIPABIIATH OMHUOKH C TOMOIIBIO YUYUTENS U CAMOCTOSITEIBHO;



COCTaBJIATh AaHHOTAIIMIO TEKCTA,

CO371aBaTh MOJEIHU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEePUCTHK OOBEKTa W
NpeICTaBICHUEM HUX B NPOCTPAHCTBEHHO-TpaUUECKOW WM 3HAKOBO-CHMBOJIMYECKOUN
}opme;

OTIPEeNeNATh BUbI KiIacCuPUKAUU (€CTECTBEHHYIO H HCKYCCTBEHHYIO);

OCYILIECTBJISITh NPSIMOE IEAYKTUBHOE JOKAa3aTEIbCTBO.

Tema 1. Metamunbl (14/20 u)

[Tonoxenue meramioB B Ilepuonanueckoil cucremMe XuMuueckux ainemeHtoB /. U.
MenpeneeBa. Merannuyeckas KpUCTAJUIMYECKAs PEIIETKA U METAJUIMYECKas XUMHYECKast
cBsa3b. OOmmue ¢usnueckue cporicTBa MeTauioB. CIutaBel, UX CBOWCTBA W 3HAYCHHE.
XHUMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAHOBHTEIICH, a TaK)KE€ B CBETC HMX MOJIOKCHUS B
SJIEKTPOXUMHUYECKOM PSANY HANpsDKCHUH MeTaaaoB. Koppo3ws MeTamioB M CIIOCOOBI
00pwOBI ¢ Hell. MeTamnsl B mpupoje. O0mue cnoco0bl UX MOTyYSHHUS.

O01masi XapaKTepuCcTHKA MIEeJOYHbIX MeTa/LI0B. MeTtaiisl B ipupojae. O0mue crmocoobl
ux mnoxaydeHusi. Crtpoenue artomoB. lllemounble wMeTanabl — TPOCTHIE BEIIECTBA.
Baxneilmne coequHEHUs IIEIOYHBIX METAJNIOB — OKCHUJIbl, THIPOKCHUABI M COJH
(xsopunpl, KapOOHATHI, CyTb(aThl, HUTPATHI), UX CBOWCTBA W MPUMEHEHHUE B HAPOJTHOM
xo3sicTBe. Kanuiineie ynoopenus.

OO01as XxapakTepuCTUKa 3JIEMEHTOB TJIABHOM MOATPYIIIIBI
Il rpynnbl. Ctpoenue atomoB. lllenodHo3emenbHbIE MeETaljabl — MPOCTHIE BEIIECTBA.
Baxnelimmne coeuHEHUS MEIOYHO3EMEIBHBIX METAINIOB — OKCHUJIbI, TUIPOKCHUIBI U COJHU
(xsopunbl, KapOOHATHI, HUTPATHI, Cylb(aThl, pocdaTel), X CBOKWCTBA U MPUMEHEHUE B Ha -
POJHOM XO3SHCTBE.

Amomunmii. CTpoeHue aroma, (GHU3UMYECKHE M XHMHUUYECKHE CBOHCTBAa MPOCTOTO
BemectBa. COCMHCHUS ATIOMUHHS — OKCHUJ U THAPOKCHJ, UX aM(POTEpPHBIA XapakTep.
Baxneunmue conu anmromMuHus. l[IpuMeHenre antoMUHUSA U €10 COCITUMHEHUN.

Kenezo. Ctpoenue aroma, GpU3NYECKHE U XUMHUUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
['eneTnueckue psabl Fe’+ u Fe’+. Bakueilmue conm skelesa. 3HAYEHHE Kele3a H €ro
COCUHEHUM IS TPUPOAbl U HAPOJIHOTO XO35MCTBA.

Hemoncrpanuu. OOpas3nbl MIETOYHBIX M IMIETOYHO3EMENbHBIX MeTauioB. OO0pasisl
crniaBoB. B3aumonencTBrue HaTpusl, JIMTUSA U KalbIUs ¢ BOAOW. B3aumoaeiicTBue HaTpus U
MarHusi ¢ KuclopojaoMm. BizaumopeiictBue MeTaisioB ¢ Hemerainnamu. llonydenue
ruapokcunos xenesa (1) u (11).

JlaGopaTtopHsie onbITH. 12. B3auMoeiicTBie pacTBOPOB KUCIOT U COJIEH ¢ MeTallllaMHu.
13. O3nakomienue ¢ pyaamu xenesa. 14. OxpammuBaHUEe TJIaMEHH COJSIMHU IIETOYHBIX
MeTainoB. 15. B3aumoaeiictBue kanbuus ¢ Boaoi. 16. [lonyuenne rugpokcuaa Kaibuus U
ncciieqoBaHue ero cBorcTB. 17. [lonyyeHue ruapoKcHa adllOMUHUS U UCCIEOBAHUE €TO
cBoiicTB. 18. B3auMoseiicTBue xene3a ¢ colstHOM KucioTou. 19. [Tonyuenne rugpokcuon
xene3a (I1) u (I11) u u3yuyeHune ux CBOUCTB.

IIpeaMeTHbIe pe3yabTaThl 00y4eHUsI

Yyamuiics qOJTKEH ymems:

HUCIOJb30BaTh IMPH XapaKTEpPUCTUKE METAIJIOB W HUX COCAMHEHUH TMOHSATHSA:
«METAJIB», «PsJ AKTUBHOCTH METAJLIOB», (IIEJTOYHBIE METAJIIBI», «IIEJI0YHO3EMEIbHbIE
METaJUJIbI», UCIOJIb30BAaTh UX MPHU XaPaKTEPUCTUKE METAIIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUUYECKHUX JJIEMEHTOB-METAJIOB (IIEJTOYHBIX METAJIOB,
MarHusi, Kajbllus, aJlOMUHUS, Keje3a) Mo UX mnosoxeHuto B llepumoaumueckoit cucreme
xumuueckux snemeHToB [[. M. MennaeneeBa (XUMHYECKHH 3HAK, MOPSAKOBBIA HOMED,
Nnepuoj, rpynmna, NOArpymmna, OTHOCUTENIbHAass aTOMHas Macca, CTPOEHHE aTtoma (3apsja
sapa, YUCJIO MPOTOHOB M HEUTPOHOB B s/pe, OOIIee YHUCIIO DIEKTPOHOB, paclpeesicHue
AJEKTPOHOB IO JJICKTPOHHBIM CIIOSM), MPOCTOE BEmIecTBO, (popmyna, Ha3BaHUE U THII
BBICIIIETO OKCHJA W THIPOKCHIA);

Ha3bIBaTh COCAUHECHUS METAIJIOB U COCTABISTh UX ()OPMYJIBI IO HA3BAHUIO;



XapakTepu30BaTh CTPOCHHE, 00IIHe (U3MUYECKHEe U XMMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB-METAJIOB;

OOBSACHATH 3aBUCUMOCTb CBOWCTB (MJM TpeICKa3plBaTh CBOWCTBA) XUMHMYECKUX
3JE€MEHTOB-METANIOB (paguyc, METaIJIMYEeCKHe CBOMCTBA 3JIEMEHTOB, OKHCIMTEIbHO-
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX MMHU COCAMHEHHH (KHUCIOTHO-
OCHOBHBIE CBOWMCTBA BBICIIUX OKCHUJOB M THIPOKCUIOB, OKHUCIHUTEIBHO-BOCCTAHOBU-
TEJIbHbIE CBOMCTBA) OT MOJ0XKeHUS B [lepruoandyeckoil cuctemMe XM MUYECKUX 3JIEMEHTOB /].
H. Menneneesa;

ONMHUCHIBATh OOINME XWMHUUYECKHE CBOWCTBA METAJUIOB C IOMOINBIO €CTECTBEHHOI'O
(pyccKOTo MJIM POJHOTO) A3bIKa U A3bIKa XUMUH;

COCTaBJIATh MOJIEKYJISIDHBIE YpPaBHEHMS pPEaKLUMil, XapaKTEpU3YIOLIUX XUMHYECKHUE
CBOMCTBAa METAJNIOB W MX COCIMHEHMH, a TaKXKe JJIEKTPOHHBIE YPaBHEHHUsA IIPOLECCOB

OKHUCJICHUSI-BOCCTAHOBIICHUS; ypaBHEHUS AIEKTPOJIUTUYECKON JIUCCOLIMAIINY;
MOJIEKYJISIDHBIE, TOJHBIE U COKpAaIllleHHbIE HOHHbIE YpaBHEHHS pEaKIUi C ydacTueMm
3JEKTPOJIUTOB;

yCTaHABIMUBATh MNPUUYUHHO-CJIEICTBEHHBIE CBA3M MEXAY CTPOCHHEM aToma,
XHUMHYECKOW CBA3BIO, TUIIOM KPUCTAIUIMYECKOWU PELIET
KU METAJUIOB M UX COCIMHECHUHN, X OOMKUMH (U3NIESCKUMH U XUMUYECKUMHU CBOMCTBAMMU;
ONHNCHIBATh XMMHYECKHUE CBOMCTBA IICJIOYHEIX M IEI0YHO3EMEJIbHBEIX METalIoB, a
TaK)Ke aJlOMUHUS U )Kelle3a U UX COCJUHEHUM C MOMOIIBI0 €CTECTBEHHOTO (PYyCCKOTO UIIH
POIIHOTO) fA3bIKA U A3bIKA XUMHHU;
BBITIOJIHATH, HAOII0AaTh U ONMKUCHIBATh XUMUUYECKUN DKCIIEPUMEHT IO paclo3HaBaHUIO
BAXHEMIINX KATUOHOB METAJUIOB, THAPOKCH - HOHOB;
SKCIEPUMEHTAILHO HCCIeN0BaTh CBOWCTBAa METAJJOB W HUX COCIAMHEHHH, pelniath
AKCIEPUMEHTAIBHBIE 3a7a4H 110 TeMe «MeTannb»;
ONUCHIBATh XMMHUYECKUN SKCHEPUMEHT C IMOMOIIBI0 €CTECTBEHHOrO (PyCCKOro WU
POJIHOTO) fA3bIKA U A3bIKA XUMHHU;
MPOBOAWTH pacyeThl MO XHUMHUYECKUM (opMmylaM U ypaBHEHUSIM pEaKIHi,
MPOTEKAIUX C yYaCTUEM METAJUIOB U UX COCIUHEHUN.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s
Yyamuiics OOJIKEH ymems:
paboTaTh 1O COCTaBICHHOMY TJaHy, HCHOJb3yS HapsAy C OCHOBHBIMH U
JIOTIOJTHUTENbHBIE Cpe/icTBA (CIPAaBOYHYIO JUTEPATypy, CIOXKHBIE NPUOOPHI, CpPEACTBA
HKT);
C TIOMOIIBI0 YUYUTENSI OTOUPATh JJIsl PEIIeHUs] Y4eOHBIX 3a7a4 HEOOXO0UMBIE CI0BapH,
SHUMKIIONEANH, CIIPABOYHUKHU, DJIEKTPOHHBIE TUCKH;
COIOCTABIATh M OTOMpATh WHPOPMAIUIO, MOJYUYCHHYI0 M3 Pa3JIUIHBIX HCTOYHHUKOB
(cmoBapu, SHIMKIIONEANH, CIPABOYHHUKH, YJIEKTPOHHBIE TUCKHU, ce€Th MHTEepHET);
MPEACTaBIATh UHOOPMAIUIO B BUJIE TAOIUI], CXEM, OMIOPHOTO KOHCIIEKTa, B TOM YHCIIE
¢ npumenenuem cpencts UKT;
0(OpPMIISATH CBOW MBICIH B YCTHOM M MUCHhbMEHHOM PEYH C YUYETOM CBOUX YUEOHBIX U
JKU3HEHHBIX PEUEBBIX CUTYAIUU, B TOM 4yucie ¢ npumenenueM cpencts UKT;
COCTAaBJISITh PEUEH3UIO HA TEKCT; OCYIIECTBIATh JOKA3aTEIbCTBO OT
MIPOTUBHOTO.
Tema 2. [Ipaktukym 1. CBoiicTBa MeTaJLIOB M UX coeqMHeHUit (2/5 ‘I)l
1. OcymiecTBiieHHE LENOYKH XUMHUYECKUX TPEBpaILCHU.
2. [lonydyeHue U CBOMCTBA COENMHEHUN METAJJIOB. 3. Pelmenue s3kCnepuMeHTalIbHBIX 3a/1a4
Ha PaCIO3HABAHME U MOJYYEHUE COEAUHEHUN METAIIIOB.

IIpeaMeTHbIe pe3yabTaThl 00y4eHHs
Yyamuiics 10JKEH ymems:
oOpamartbcsi ¢ 1abopaTOpHBIM 00OpyAOBaHMEM M HarpeBaTeIbHBIMH MpUOOpPaMHU B



COOTBETCTBUH C MPaBUIIAMH TEXHUKH 0€30TaCHOCTH;

HaOlogaTh 3a CBOMCTBAMHM METAJNIOB M UX COCAMHEHUH U SIBICHHUSMH,
MPOUCXOSAIIUMH C HUMU;

OTNUCHIBATh XMMHUYECKUH JKCIEPUMEHT C MOMOUIbI0 €CTECTBEHHOrO (PYCCKOro WIH
POJIHOTO) SI3bIKA U SI3bIKA XUMHHU;

JeJIaTh BBIBOJBI 110 pe3yJibTaTaM IPOBEJECHHOIO 3KCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHHUsI

Yyamuiics 10JKEeH ymems:

OmpeneNsiTh, HUCXOAS U3 Yy4uyeOHOH 3amauM, HEOOXOAUMOCTH HCIOJIb30BAHHS
HaOJIOJEHUS UIIH DKCIIEPUMEHTA.

Tema 3. Hemerananl (25/37 1)

OO0masi xapakTepuCTHKa HEMeTaJIoB: mojioxeHue B [lepuoamueckoit cucreme
xumuueckux oanementoB JI. WM. MenneneeBa, 0COOCHHOCTH CTPOCHHUSI aATOMOB,
anekTpooTpuuareiapbHocts  (30) kak  Mepa  «HeMeTaIMYHOCTH»,  psag 0.
Kpucrannuueckoe CcTpoeHHME HEMETAJI0oB — MPOCTBIX BEIIECTB. AJJIOTpONUS.
duznyeckne cBOKMCTBa HEMETANIOB. OTHOCUTENBHOCTh MOHATHI «METAJI» U «HEMETAJID).

Bonopoa. [Tonoxenue Bogopona B Ilepuoanyeckoit cuctemMe XMMHUYECKUX 3JIEMEHTOB
. . Menneneea. CtpoeHune atoMa U MoJeKyabl. PU3nuecKkue U1 XMMUUYECKUE CBOMCTBA
BOJIOPOJIa, €TO NOJYYECHUE U IPUMEHEHUE.

Bona. Ctpoenue mouiekyibl. Bomoponnas xumuueckas cBsizb. Pu3nuecKue CBOMCTBA
BOJBI. AHOMalWM CBOUCTB BOABL. [ wuapoduinbHble © TUAPODOOHBIE BEIIECTBA.
XuMnyeckue cpoiicTBa BoAbl. KpyroBopor Boabl B mnpupone. BomoouucTtka. Aspauus
BOJbl. beiTOBBIE prbTpBl. MUHEpanbHble BOAKL. JucTrmimupoBanHas BOJa, €€ MOy YeHUe
U IPUMEHEHUE.

O0mas xapakrepucruka rajioreHoB. CtpoenHue artomoB. I[lpocThie BemecTBa u
OCHOBHBIE COEIHMHEHHS TalloreHOB, UX cBoMcTBa. Kparkue cBeieHus o xjope, Opome,
¢drope u none. [I[pumeHeHnne rajJoreHoB U UX COCTUHEHUN B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aajgoTpPONHs, CBOHWCTBA M NMPUMEHEHHE POMOUYECKOW Cephl.
Oxcunst cepol (IV) u (VI), ux nonyuenue, cBoiictBa u npumeneHue. CepHas KUCIOTa U €€
COJIM, UX MPUMEHEHHUE B HAPOJAHOM X03slicTBE. [[pOM3BOACTBO CEPHON KHCIOTHI.

A3or. CTpoeHMe aToMa M MOJIEKYJIbI, CBOMCTBA MPOCTOTO BemeCTBa. AMMHAK,
CTPOEHHE, CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conun
aMMOHMs, UX cBoMcTBa u npuMeHeHue. Oxcunbl azota (ll) u (IV). A3oTHas kucnora, ee
cBOiicTBa M mpuMeHeHHe. HuUTpaTel W HHUTPUTH, NpoOIeMa UX COJEpKaHHUSI B
CENIbCKOXO03MCTBEHHOW MPOAYKIHHU. A30THBIE YIOOpEHUS.

®ochop. CTpoeHune aroma, aajJoTpPONUs, CBOMCTBa Oeroro u kpacHoro docdopa, ux
npumeHenue. OcHOBHBIE coeauHeHus: okcuna docdopa (V) u oprodocdopHas Kuciora,
docharer. DochopHbie ynoOpeHuUs.

Yraepoa. CtpoeHue aroma, aUIOTPONHUS, CBOWCTBA MOAM(PHUKANHN, TPUMCHEHHE.
Oxcunst yraepoaa (II) u (IV), ux cBoiictBa u npumenenue. KapOboHaThl: KanbIUT, COMa,
MOTalll, UX 3HaY€HHUE B MPUPOJIE U KU3HU YEJIOBEKaA.

Kpemunii. CrpoeHue arToMa, KpUCTALUIMYECKUH KPEMHHI, €ro cBOiCTBa U
npumenenne. Oxcua kpemuus (IV), ero mnpuponnsie pa3HOBUAHOCTU. CHIUKATHI.
3HaueHHE COEIMHEHUM KPEeMHHUS B KUBOW U HEXKUBOU npupone. [loHsTHE 0 CUIMKATHOU
MPOMBITIIIEHHOCTH.

JdemoncTpanuu. OOpa3mbsl TalOreHOB — TMPOCTHIX BeleCTB. BiaumopencTBHe
rajJjoreHoB ¢ HaTpueM, C aJlOMHHUEM. BpITecHeHHe XJopoM OpomMa uIM HoAA U3
pacTBOpOB HUX coJieil. BzauMmopaelcTBue cepbl ¢ METaljlaMH, BOJOPOJOM U KHUCIOPOJOM.
BzanMonaeicTBre KOHUEHTPUPOBAHHONW a30THOM KHMCJOTHI ¢ Meabto. llorimomenue yriem
PacTBOPEHHBIX BEIIECTB WIIU Ta30B. BoccraHoBieHne Menu U3 ee okcuaa yriem. O0pasisl
NPUPOJHBIX COCNMHEHUM XJiopa, cepbl, ¢ocdopa, yriaepoma, KpeMHus. OOpasib
BOKHEHIIMX JUIsi HApOJHOIO XO3siicTBa Cynb(aToB, HUTPATOB, KapOOHATOB, Pocharos.



OOpa3ibl cTekiia, KepaMUKH, IIEMEHTA.

JlabopaTtopusbie onbiTbl. 20. IlonmydeHume u pacno3HaBaHue Bojopojga. 21.
HccrenoBanue NOBEPXHOCTHOIO HATs)KEHUs BoJbl. 22. PacTBOpeHNEe IepMaHraHara Kalus
WJIM MEJIHOTO Kyropoca B Boje. 23. ['mapartamnus o6e3BoxkeHHOTO cynbdara menu (II). 24.
W3roToBieHne THUICOBOrO oTmedaTka. 25. O3HaKOMICHHE C KOJUICKI[MEH OBITOBBIX
bunbTpoB. 26. O3HaAKOMIJIEHHE C COCTABOM MUHEPAJIbHOU BOJIBI.

27. KauecTBeHHass peakidss Ha TrajgoreHuj-uonbl. 28. I[lomyuyeHue U pacmo3HaBaHUE
kucioponaa. 29. I'openne cepbl Ha Bo3ayxe u B kuciopoae. 30. CoiicTBa pazbaBiieHHOMN
cepHoit kucnotel. 31. M3yyenue cBoiicTB amMmuaka. 32. Pacno3HaBaHue cojied aMMOHMS.
33. CsnoiicTBa pa30aBIeHHOW a30THOW KHCIOTH. 34. B3amMmoaeiicTBHE KOHIICHT-
pUPOBAHHOW a30THOW KHCIOTBI ¢ Menpto. 35. Topenue ¢ochopa HA BO3ayXe U B
kuciopone. 36. PacmosnaBanue docdaro. 37. T'openme yris B kuciaopoze. 38.
[TonydyeHue yroJibHOW KHCIOTHI W H3ydeHue ee cBoicTB. 39. Ilepexonm kapOboHATOB B
runpokapoonatsl. 40. Paznoxxenue rugpokapbonara Hatpus. 41. [lonydenue kpeMHEBOM
KHCJIOTBI U U3YYEHUE €€ CBOMCTB.

IIpenmeTHBbIEe pe3ybTaThl 00y4eHHUS

Yyamuics 10JKEH yMems:

HMCIOJb30BaTh IPH XapaKTEpPUCTHUKE METAJJIOB U HUX COCAMHEHUH MOHATHA:
«HEeMETaJJIbl», «TaJOTeHBI», «aJUIOTPOINHBIE BUJOU3MEHEHUS», <(OKECTKOCTb BOJBIY,
«BpEMEHHasi JKECTKOCTb BOJbI», «IOCTOSHHAas >XECTKOCTb BOJbI», «00IIas >XECTKOCTb
BOJIBIY;

JaBaTh XapaKTEPUCTUKY XMMHUUYECKUX 3JI€MEHTOB-HEMETAJIOB (BOJIOPOa, TaJIOTeHOB,
KHCIIOpoaa, cepbl, a3ora, ¢ocdopa, yriepona, KpPEeMHHsS) IO UX IMOJOKEHHIO B
[Tepuonnueckoit cucreme xumuyeckux snemeHToB J[. . MenzaeneeBa (XuMUUYECKUH 3HAK,
MOPSIAKOBBIM HOMEp, IEPUOJ, Tpylna, MOATPYIIa, OTHOCUTEIbHAas aTOMHas Macca,
CTpOoeHHEe aToMa (3apsAna sApa, YHUCIO MPOTOHOB M HEUTPOHOB B slpe, oOIlIee Yucio
AJIEKTPOHOB, paclpeieieHHe JJIEKTPOHOB IO JJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO,
dopMyrna, Ha3zBaHME M THI BBICIIETO OKCHUIAa W THApoOKcHAa, (GopMyla U XapakTep
JIETYy4ero BOJOPOJHOTO COCTUHEHUSA);

Ha3bIBaTh COCIUHEHUS HEMETAJJIOB U COCTABIATH UX (POPMYIIBI MO HA3BAHUIO;

XapakTepu30oBaTh CTPOCHHUE, 00IMe (PU3MUEeCKue U XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB-HEMETAIIIOB;

OOBSCHATH 3aBUCUMOCTb CBOWMCTB (MJM TpeICcKa3blBaTh CBOWCTBA) XHMHUUYECKHX
3JIEMEHTOB-HEMETAIOB (pajnyc, HEMETAIJINUYECKUE CBOWCTBA JIEMEHTOB, OKUCIUTEIIBHO -
BOCCTAHOBUTEJIbHbIE CBOICTBA 3JEMEHTOB) M 00pa3yeMbIX MMHU COEIMHEHHUHN (KUCIOTHO-
OCHOBHBIE CBOWCTBa BBICHIMX OKCHJAOB M THUAPOKCUIOB, JIETyYUX BOJOPOJIHBIX
COCIMHEHUM, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT  TMOJIOKEHHS B
[lepuoanueckoit cucteme xumuueckux aineMeHToB /. . Menneneesa;

OTIUCHIBATh OOIIME XMUMHUYECKHE CBOWCTBA HEMETAJUIOB C MOMOIIBI0 €CTECTBEHHOTO
(pycCcKOTO MJIM POJHOTO) SI3bIKA U SI3bIKA XHMUH;

COCTaBJISITh MOJICKYJISIDHBIC ypaBHEHUS pPEaKIUM, XapaKTEePU3YIOIMUX XUMHUYECKHE
CBOMCTBa HEMETAJJOB U MX COCAMHEHHMH, a TAKKE BJIEKTPOHHBIE ypaBHEHHUS MPOILIECCOB
OKUCJICHUS-BOCCTAHOBIICHUS; ypaBHEHUS AIEKTPOJUTUIECKON JIMCCOIMAIINY;
MOJIEKYJISIDHbIE, TOJHBIE M COKpaIllleHHbIE HOHHBIE YPAaBHEHHUS pPEaKUUWd C ydyacTHEM
DJIEKTPOJIUTOB;

yCTaHABIUBATh MNPUUUHHO-CIEICTBEHHBIE CBSA3M MEXAY CTPOCHHEM aToma,
XUMUYECKOW CBS3bIO, TUIIOM KPUCTAJJIMYECKON PENIeTKH HEMETAJJIOB U UX COCAWHEHHH,
X 00muMH GU3NIECKUMU U XUMUYECKUMU CBOHCTBAMU;

ONUCHIBATh XMMHYECKHE CBOWCTBAa BOJOPOJA, IaJOr€HOB, KHUCJIOPOAA, CEpbl, a30Ta,
docdopa, rpadura, anmasza, KpeMHHS U HUX COCAMHECHUN C MOMOIIBIO E€CTECTBEHHOTO
(pyCcCKOTro MJTM POJTHOTO) SI3bIKA M S3bIKA XUMUM;

OTIHUCHIBATh CIOCOOBI YCTPAHEHHS XKECTKOCTH BOABI M BBIMOIHATH COOTBETCTBYIOIIUMA



UM XMUMHUUYECKUU IKCIIEPUMEHT;

BBINOJIHATH, HAOJIIOaTh U OMUCHIBATh XMMUUYECKHI SKCIEPUMEHT M0 PAaclO3HaBaAHUIO
HOHOB BOJOpOJIa W aMMOHUA, cyiabdar-, KapOoHaT-, cuiaukar-, Gocdar-, XIOpHUI-,
OpoMuI-, HOAUA-UOHOB;

SKCIEPUMEHTAJIbHO MCCIE0BaTh CBOMCTBA METAJJIOB M HMX COEJMHEHHUH, pelaTh
SKCIEepUMEHTANIbHbIE 3a7auu 10 TeMe «HemeTamns»;

ONUCHIBATh XMMHUUYECKUU HKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WU
POAHOrO) s3bIKA U A3bIKa XUMHHU;

MPOBOANTh PpPAacyYeThl IO XHMHUYECKHM (opMmylaM U ypaBHEHUSM pEaAKIHH,
NPOTEKAUIUX C YYaCTUEM HEMETAJJIOB U UX COCTUHEHU.

MeTtanpeameTHble pe3yJabTaTbl 00y4eHUsI

Yyamuiics 10JKEH ymems.

OpraHU30BbIBATH yuyeOHOE B3aUMOJEHCTBHE B Tpynmne (pacnupeaeisith poJH,
JIOTOBApUBATHLCS APYT C APYTOM U T. 1.);

NnpeABUAETh (IPOTHO3UPOBATH) MOCIEACTBUS KOJJIEKTUBHBIX PEIICHUM;

MOHUMAaTh MPUYUHBI CBOETO HEyclexa U HaxOoAuUTh CHOCOOBI BBIXOJAa U3 OTOM
CUTYallHH,

B IMAJIOTE C YYUTEJIEM YUYUTHCSA BbIpabaThiBaTh KPUTEPUU OLICHKHU U ONPEAEIAThH
CTEINEHb YCIEIIHOCTH BBHITIOJHEHHS CBOECH pabOThl U pabOThI BCEX, UCXO/ISI U3 UMEIOIIMNXCS
KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPHUU OLIEHKHU U I0JIb30BATHCS UMH B XOJ€ OLIEHKU U
CaMOOIIEHKH; OTCTauBaTh CBOIO TOUKY 3PE€HUS, apTYMEHTUPYS €€; MOATBEPKIATh
apryMeHThl (aKkTaMu; KPUTUIHO OTHOCUTHCS K CBOEMY MHEHUIO;

CAymaTh JPYTUX, MbITATbCA NPUHUMATH APYTyK0 TOYKY 3peHHUs, OBITh TOTOBBIM
U3MEHUTh CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepar mo onpeaeaeHHol Gpopme; OCymecTBISITh KOCBEHHOE

pa3ienuTeNbHOE JOKA3aTeIbCTBO.

Tema 4. [Ipaktukym 2. CBoiicTBa coennHeHuii HemeTa10B (3/5 )’

1. Pemenue skcnepuMeHTalbHBIX 3agau no teMe «lloarpymma ramoreHoB». 2.
Pemenue skcmepumeHTanbHBIX 3amad no teMe «l[loarpymma kucimoponma». 3. Pemenue
SKCIIEpUMEHTaNbHbIX  3amady no TteMe  «lloarpynma  a3ora». 4. Pemenue
SKCIIEPUMEHTANbHBIX 3a1a4 no teme «lloarpynma yriaeponay. 5. [lonyuenue, coOupanue u
pacro3HaBaHUE ra3oB.

IIpeaMeTHbIE pe3ybTaThl 00yUeHUsI

Yuamuics N0JKEH yMens:

obpamarecsi ¢ J1abopaTOpHBIM 00OPYAOBAaHUEM W HarpeBaTeNbHBIMU TMPHOOpPAMHU B
COOTBETCTBHUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;

HaOMOAaTh 3a CBOWCTBAMHM HEMETAJIOB M WX COCAWHEHHH U  SBJICHUSAMHU,
MPOUCXOIAIIUMH C HUMU;

OTUCHIBATh XUMHUUYECKUU HKCIEPUMEHT C TMOMOIINBIO €CTECTBEHHOTO (PYCCKOTO WU
POJHOTO) S3bIKA U SA3bIKa XUMHHU;

JeNlaTh BBIBOJBI 11O pe3yJibTaTaM MPOBEICHHOTO dKCIIEPUMEHTA.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHU sl

Yyamuiics 10JIKEH ymems:

OmpenenaTh, HCXOAS U3 y4eOHOW 3ajadyu, HEOOXOJMMOCTh UCIOJb30BAHUS
HaOJTI0ICHHS WIJTH DKCTIEPUMEHTA.

Tema 5. OOoOmeHne 3HAHMI MO XMMHMH 3a KYpPC OCHOBHOH mkoJbl. IloaroroBka k
rocyaapcreeHHoii urorosoi arrecranuu ('MA) (10/14 q)

Ilepunoanueckuit 3akoH u Ilepuoauueckas cucrema XuMudeckux snemenTos J1. U.
MenneneeBa. @U3NMYECKU CMBICI MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB MEpHoaa U
rpynmbl. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB 3JIEMEHTOB U MX COCIMHEHUM B mepuoaax
W TIpynmax B CBETE€ MNPEJICTAaBIEHUNA O CTPOCHUH AaTOMOB 3JJIEMEHTOB. 3HA4YCHUE
MEepUOIUYECKOr0 3aK0OHA.



Buapl XuMuueckux CBSA3€d M TUNBl KPUCTAJUIMYECKHX peEWETOK. B3auMocCBsA3b
CTPOCHHUS M CBOWCTB BEIIECTB.

Knaccudpukanms XUMUYECKUX pPEaKIUi MO Pa3IMYHbIM MpPHU3HAKaM (YHCIO U COCTaB
pearupyromux M o0pa3ylonIuXxcs BEIISCTB; HaJW4YHWE TPaHUIBI paszaena (as; TEIIoBOH
3 deKT; H3MEHEHUE CTENeHEW OKHUCICHUS aTOMOB; WCIIOJb30BAaHUE KaTadu3aTopa;
HampaBjeHue nporekaHus). CKOPOCTh XUMUUYECKUX PEaKIuid M (HaKTOPHI, BIUAIOIINE Ha
Hee. OOpaTUMOCTh XUMHYECKUX pEAKIUKA U CHOCOOBl CMEIICHHS XHUMHUYECKOTO
paBHOBECHS.

[IpocThie u cioxHble BemecTBa. MeTannbl UM HeMeTauibl. ['eHeTHUYecKue psabl
MeTalljla, HeMeTallla M IepexoaHoro Mertammia. OKCHIAbI W THAPOKCUIBI (OCHOBaHUS,
KUCIOTHI, aM(OTEepHBbIC THUIPOKCUIBI), conu. WX cocrtaB, knaccupukamus u oOmue
XUMHUYECKHE CBONWCTBA B CBETE TEOPHH ICKTPOITUTHUESCKON TUCCOMAIINH.

JINYHOCTHBIE Pe3yJbTAThl 00yUeHU s

Yuammuiics JOKEH:

3HAMb U NOHUMAMb: OCHOBHBIC HCTOPHYCCKUE COOBITHS, CBS3aHHBIC C Pa3BUTHEM
XUMHU M OOIIECTBAa; AOCTHIKEHUS B OO0JacTH XMMHH U KYJIbTYpHBIE Tpaauluu (B
YaCTHOCTHU, HAyYHBIE TPAJUIIMU) CBOCH CTpaHbl; OOLIEMUPOBBIE NOCTHXKEHHUS B 00JIaCTH
XWMHUH; OCHOBHBIC INMPHHIMUIIBI M MpaBuja OTHOIICHHS K MPHUPOJEC; OCHOBBI 3J0POBOTO
oOpaza JKM3HU U 3JI0pOBhecOCperaloInMX TEXHOJOTHH; TMpaBUlia IOBEICHUS B
Ype3BbIYAWHBIX CUTYaIUAX, CBSI3AHHBIX C BO3JCHCTBHEM Pa3IUUYHBIX BEIIECTB; OCHOBHBIC
npaBa U 00S3aHHOCTH TPAXKJIaHWHA (B TOM YHCJIE yYallerocs), CBI3aHHBIC C TUYHOCTHBIM,
npodecCUOHANbHBIM M >KU3HEHHBIM CaMOONpPEJEICHNEM; COIMAalbHYI0 3HAUYMMOCTh U
cojJepkanue MpoeccHii, CBI3aHHBIX ¢ XMMHUCH;

UCHBIMBIBAMb: YYBCTBO TOPJIOCTH 32 POCCUMCKYI0 XMMHYECKYI0 HayKYy U YBaK€HHE K
HCTOPUU €€ Pa3BHUTHUS; YBAXXCHUE M MPUHATHE JOCTHKEHUNW XHMHUHU B MHUpE; JTIOO0BH K
MPUPOJE; YBAXKEHUE K OKPYKAIOMIUM (YUalIUMCS, YUYUTEISAM, POJUTENSIM U ApP.) — YMETh
CIyIIaTh WU CJBIIIATh MapTHEpa, MPU3HABATh MPABO KaXXJOT0 Ha COOCTBEHHOE MHEHHE,
NPUHUMATh PELICHUS] C YYETOM MO3UIUNA BCEX YYACTHUKOB; YYBCTBO NPEKPACHOTO U
ACTETUYECKUX YYyBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEIIECTB W HMX IMpPEeBpallCHUH;
CaMOYBaXX€HHE U YMOIMOHAIBHO-TIOJ0XUTEIbHOE OTHOIIICHUE K cebe;

npusHagams: I1EHHOCTH 3J0pOBbI (CBOETO W JAPYTUX JIIOJEeH); HEOOXOAMMOCTh
CaMOBBIpAXEHUsI, CaMOpealu3aluu, COUUAIbHOTO MPU3HAHMUS;

0co3Hagams. TOTOBHOCTHh (MJIM HETOTOBHOCTh) K CaMOCTOSATEIbHBIM MOCTYyNKaM H
JNEeUCTBUSAM, OTBETCTBEHHOCTh 3a UX PE3yNbTaThl; TOTOBHOCTHh (MM HETOTOBHOCTH)
OTKPBITO BBIpaXXaTh M OTCTAaWBATh CBOIO TMO3UIUI0 U KPUTHUYHO OTHOCUTHCSA K CBOUM
MOCTYIKaM;

npoaenamey:  DKOJOTHYECKOE  CO3HAHHWE, JO0OpOXKEeIaTeNbHOCTh, [IOBEpHE W
BHUMATEIBHOCTH K JIOJSIM, TOTOBHOCTh K COTPYIHUYECTBY U JAPYkKOe€, OKa3aHUIO MOMOIIHU
TeM, KTO B HeW HyxkHmaercs, O0O0OOMmMEHHBINH, YCTOWUYMBBIK W HW30UpaTEIbHBIN
MO3HaBaTeNbHBII MHTEPEC, MHUIIUATUBY U JIFO003HATEIHHOCTh B U3YUECHUH MHUPA BEHIESCTB
U peaKkiui; 1eIeyCTPEMIEHHOCTh U HACTOMYMBOCTh B JIOCTHIKEHHUH II€JIe, TOTOBHOCTh K
NPEOJOJCHUIO TPYIHOCTEH; YOEKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS TPUPOIHI,
HEOOXOJAUMOCTH PA3yMHOTO HCHOJb30BaHUS JOCTHXKCHUM HAYKHM W TEXHOJOTHH IS
pa3BUTHUS 00IIECTBA;

yMemb: yCTaHABIWBATH CBSA3b MEXKIY IENIbI0 U3YYEHHUS XHUMHUHU U TE€M, JJIS Yero oHa
OCYULIECTBIISIETCSA (MoTHBaMM); BBIIIOJIHATH KOPPUTUPYIOILYIO CaMOOLICHKY,
3aKJTI0OYAIONIYIOCS B KOHTPOJIE 3a MPOIECCOM M3yUYCHUS XMMHUU U BHECCHUH HEOOXOIMMBIX
KOPPEKTUBOB, COOTBETCTBYIOIIMX dTalmaM M CHoco0aM H3Yy4YeHUS Kypca XUMHU; BBI-
MOJIHATH PETPOCIEKTUBHYIO CAMOOIICHKY, 3aKJIIOYAIOIIYIOCS B OI[CHKE
npoliecca U pe3yibTaTa U3y4eHHs Kypca XUMUU OCHOBHOM IIKOJIbI, TIOJBEIEHUN UTOTOB Ha
OCHOBE COOTHECEHHUS 1IeJIEH U pe3yJIbTaTOB; CTPOUTH KU3HEHHBIC U MPOGECCHOHATBHBIC TUIAaHBI C
Y4E€TOM KOHKPETHBIX COLIMAIbHO-UCTOPUUECKHX, TOJIUTUUYECKUX U SKOHOMUYECKUX YCIIOBUH;



0CO3HaBaTh COOCTBEHHBIC IECHHOCTH U COOTBETCTBUE UX MPUHUMAEMBIM B KU3HU PEIICHUSIM;
BECTH JINAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHUH U B3aUMHOT'O YBAXKCHHUS; BBIJICIIATh
HPABCTBCHHBIN aCTIEKT MOBEJACHHS K COOTHOCHTD MTOCTYIKH (CBOU U IPYTUX JIFOJICH) B COOBITHS C
MPUHITBIMU 3THYCCKUMHU HOPMaMH; B MpeiesiaX CBOMX BO3MOXKHOCTEH POTHBOICHCTBOBATH
JNEHCTBUSAM W BIUSHUSM, TPECTABIISIONIUM yTPO3Y KU3HH, 3JI0POBBIO U OE30MMaCHOCTH JTNY-
HOCTH U 00IIIecTBa.



TemaTnyeckoe IIIAHUPOBAHUE

8kmacec (102 yaca)
Nerr/ HanmenoBanus Yacsl XapaKkTepUCTUKa OCHOBHOU JESTEIBHOCTH Cpoxku Hcnons3oBanue [Ipumeuanue
1| pa3zieyioB U TEM y4eOHOT0 00yJaronmxcst MIPOXOKJICHUS 20P
BpPEMEHU mman | dakr
BBEJEHME (6)
1. HNHCTpyKTAXK 10 OnpenencHus TOHATANA «aTOM», «KMOJICKYJIa, [penmer xumMuu. Aemonctpaunn. Mozenu
TeXHHKe «XUMHYECKUHN 3JIEMEHT», «BEIIECTBOY, KIIPOCTOE BemectBa (apocTepKHEBbIE U
BEILECTBOY, «CIOXKHOE BEIECTBO», CBOMCTBA Crioapra—Dbpureba)
0€30MaACHOCTH. BEIIECTBY. Ppa3IMYHBIX NPOCTHIX U
Ipeamer xumuu. OnucaHue ¥ CpaBHEHHE MTPEAMETOB U3yIECHHS CHOKHEIX BEMecTs. Koxi-
MeTtoabl mO3HAHUS B €CTECTBEHHOHAYYHBIX AMCIUILINH, B TOM YHCIIC TICKIIE cretmAnton
XAUMUYCCKOU IOCY ABI.
XUMHAU xumun. Kimaccudukanus BemecTB Mo cocTaBy KOJLIeKIs MATEPHATIOB |
(TIPOCTBIE M CIIOKHBIE). W3JICNINN U3 HUX Ha
XapaKTepUCTHKa OCHOBHBIX METOJIOB U3YUCHUS OCHOBE aJIOMUHUS.
CCTCCTBCHHOHAYYHBIX NUCIMIIIIAH. JNla6opaTopHbie onbiThl. 1.
PaznuueHue Tejla U BEIeCTBA; XUMUUECKOTO CpaBHeHHE CBOWCTB
9JIEMEHTA U IPOCTOTO BEMIECTBA. TBEPIBIX
Onucanue GopM CyIIECTBOBAHUS XUMUYECKUX KpHCTATLTHHECCKUX BE=
2 LIECTB U paCTBOPOB
3JICMEHTOB; CBOHCTB BEIICCTR.
BrinosHeHHEe HETOCPEICTBEHHBIX HAOTIOICHUH 1
aHaJIn3 CBOWCTB BEIICCTB U SBJICHHUH, IPOUCXOIAIIUX
C BeIlleCTBaMU, C COOTFOJICHUEM MPABIIT TEXHUKHU
6e3omacHocTu. OpopMiIeHIE OTYETA, BKITFOYAIOIIETO
OTIFICAHWE HAOIOACHHUS, €TO PE3yIbTaTOB, BEIBOIOB.
Hcnonp30Banne pU3NIECKOro MOJSIUPOBAHM
2. HpeBpameHHg OnpeneneHust TOHATHN «XUMHYECKUE SIBICHUS, dusnueckue u Aemouchavuuu.
BelecTs. Pojb «(huznueckue SIBICHUMD. XUMHUYECKHUE ABJICHUSA Bsaumozeiictaue _Mpa-
OObsICHEHHE CYIIHOCTH XUMHYECKHX SIBICHHUMN(C Mopa € Kncjlotonm M
XUMHH B KI3HA TOYKH 3PCHHS ATOMHO-MOJICKYJISIPHOTO YUCHHUS) U HX TTOMYTHEHHE H3BECTKOBOM
1EJIOBEKA. MPUHIMITHAILHOTO OTIUYHS OT GU3HUSCKUX SBICHUI. BOABI.
Jla6opaTopHble onbIThbl. 2.
CpaBHEHHE CKOPOCTH
HCTIapC€HUA BOIBI,
OJIEKOJIOHA U STHUJIOBOTO
cnupra ¢
¢dunpTpoBaIBHON OyMaru
3. KpaTKI/Ie CBCIACHU XapakTepUCTUKA POJIM XUMHUU B )KU3HU YEJIOBEKA;
[10 HCTOPHUH pa3- PO OCHOBOTIOJIO)KHUKOB OT€YECTBCHHON XMMUH.
CocTaBJeHHE CIIOKHOTO IUIAHA TEKCTA.
BUTHUA XUMHHA. o
[Monydyenne XuMUIeCcKoi HHGOPMAIIMH U3 Pa3IHIHBIX
HMCTOYHUKOB
4. 3HaKu (CUMBOJIBI) OnpenencHus NOHATANA «XUMHYCCKUAN 3HAK, FIIA CUM - [onoxeHne JIEMEHTOB

XUMHYCCKHUX

BOJID», «KOS(l)q)I/IIII/ICHTI)I », «KHHACKCHD).

B Ilepnoanueckoit
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syieMeHTOB. Ta0nuna
. Y. Menaeneena

Onucanune Tadmuaaon Gopmel [lepuonudaeckoit
CHCTEMBI XUMHUIEeCKuX dyeMeHToB [. 1. Menneneena.
Onucanue MoJ0KeHUS deMeHTa B Tabnue . W.
Menpeneena.

Vcnonb30BaHme 3HAKOBOTO MOJICITHPOBAHUS

cucreme JI. 1.
MeHnneneena.

5. XUMHUYECKHE XumMmuueckas CUMBOJIMKA. 3HAKH XHMHYECKHX Xumuueckne GopMyIIbsl PacueTHble 3a1a4H.
‘bOpMyJH:I. OrtHoO- la_iIeMeHTOB U MIPOUCXOKIEHUE UX HA3BaHU. I OTHOCHUTEILHBIE 1. HaxoxeHue
CHTEIBHAS ATOMHAS epuoaIMYecKas CUCTEMa XUMUYECKUX AJI€MEHTOB /J]. MOJIEKYJISIPHBIE MACChI OTHOCHTEIBHOI
BOs—— H. Morsesenn, o cxpyeryps waawe x Somune

’ : BEIIIECTBA 10 €ro XUMH-
MacCHI. cucTeMa xuMuueckux snemeHnToB J[. . MenaeneeBa N
- 4yeckoil popmyie.
KaK CIpaBOYHOE MOCOOHE NS MOTyYEHUS CBECHUN O
XHMHUYECKUX JJIEMEHTaX XUMHUYECKHE POPMYITBI.
WNunexce u ko3¢ umueaTsl. OTHOCUTEIBHBIC
aTOMHas M MOJIEKYJIIpHasi Macchl.

6. MaccoBas 01 [IpoBeaeHne pacyeToB MaCCOBOM JOJIH XUMHYECKOTO Pacuet MaccoBoli 10yu 2. BeIUHCIIEHHUE MaCCOBOM
S7IeMEHTa B CO- SJIEMEHTA B BEIIECTBE Ha OCHOBE €T0 (POPMYITBI DJIEMCHTA B BEIICCTBE JIOITH XHMHYECKOTO
CIANHCHUU 3JIEMEHTA B BEILIECTBE I10

ero Gopmyre.
TEMA 1. ATOMbI XUMHWYECKUX 3JIEMEHTOB (14)
7. OCHOBHBIE CBEICHUS OmnpenencHus NOHITHH «TIPOTOH, «KHEHTDPOHY, OCHOBHEIE JHemouncTpamuu. Mozenu
«IJIEKTPOHY, «XUMHYCSCKHUH 3JIEMEHT», «KMacCOBOE XapaKTePHCTHKH ATOMOB XHMHUYECKIX
O CTPOCHHH aTOMOB. HHCTIO», «U30TOID). 9IIEMEHTAPHBIX YACTHUIL 9IIEMEHTOB.
8. CocTaB aTOMHBIX Omnucanue coctaBa aToMOB 3JIeMeHTOB Ne 1—20 B [ICD u saeMeHTapHbIe Jla6opaTopHble onbiThl. 3.
s71ep: TIPOTOHHI H lT_[a6J11/H_[e . N. MeHz[enfieBa. YACTHIIbI B ATOME Mouennposa}jne
= ONTydeHHEe XUMHUYECKOH HH()OPMALINA U3 Pa3TUIHBIX NPUHIAIA EHCTBHS
HEUTpOHBI. M30TOMBI HCTOUHHKOB CKaHUPYIONIETo
MHUKpPOCKOIIa
0. DNEKTPOHBI. Omnpenenenus HOVHSITI/II‘/'I «QNEKTPOHHBIN CIIOH», H3oronkl. BapuanT 1
«IHEPTreTHUYECKUN YPOBEHBY.

10. CTpOGHI/Ie 3JeK- CocraBiieHUE CXEM paclpeesIeHHs] 3JIEKTPOHOB O Hzoronsl. Bapuant 2
TPOHHBIX 060I0UeK SJICKTPOHHBIM CIIOSIM B DJIEKTPOHHOH 000J09Ke

aTOMOB
aATOMOB DJICMCHTOB
Ne 1— 20 B Tabauiie
. Y. Menneneena

11. MeTainueckue u OnpeneneHus: HOHATUN «3JIEMEHThI-METaJLIbI», DJneKTpoHHBIE hopMynbl | leMOHCTpanuu.

HeMeTALIHIeCKHE «3JIEMEHTHI - HEMETaJLIBI). 3 3IEMEHTOB TleprouTeckas cucTeMa
. OOBsICHEHHE 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUIECKUX SIEMEHTOR
CBOHCTBA XMMHYCCKHX JJICMCHTOB B IEPHOJAX M TPYIIIAX J1. M. Menyiereesa.
3JIEMEHTOB. (rIaBHBIX MOACPYIIIAX) MEPUOSUIECKON CUCTEMEI C
TOYKH 3pPEHUSI TEOPUHU CTPOCHHUSI aTOMa.
12. H3MeHeHdue CBONCTB BrInonHeHne HEMOIHOTO OAHOIHMHEHHOTO, DJIEKTPOHHBIE CXEMBI

XUMHUYCCKHUX JJIC-
MCHTOB II0 rpynmnam

HCIIOJTHOI'O KOMIIJICKCHOI'O CpaBHCHHU, IIOJITHOT'O
OHHOHHHCﬁHOFO CpaBHCHUA CBOMCTB aTOMOB
XUMHNYCCKUX BJICMCHTOB, HAXOAAIIUXCA B OJTHOM

CTPOCHHUA aTOMOB
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U IIepuosiam

nepuoje Ui riaBHoit noarpynne Ilepunoanueckoit
CHCTEMBI.

CocraBiieHUE XapaKTEPUCTUKU XUMHUICCKHIX
3JIEMEHTOB MO UX TNoyoxkeHuto B [lepuoanyeckoit
cucTteMe XuMuiIeckux daeMeHToB J[. M. Menneneena.
CocTtaBiieHUE T€3UCOB TEKCTA

13. MoHHAag XUMUYECKas Omnpenenenus NOHITHH «HOHHAS CBSI3b», «HOHBI. Usmenenne
CBSI3D CocraBieHue cxeM 00pa3oBaHUsA HOHHOH cBs3u. Mc- METAUTHIECKUX 1
T0JIb30BAHHE 3HAKOBOTO MOJCTHDOBAHHS. e —
OnpenencHUe THITA XUMUYECKOM CBSI3U 10 hopmyIie <
I CBONCTB B I'IaBHBIX
[IpuBeneHKe IPUMEDOB BELIECTB C HOHHOM CBA3BIO. 1o, mmax
XapakTepucTHKa MeXaHu3Ma 00pa30BaHUS HOHHOMN Hepuoanieckoii CUCTEMbI
CBSI3H. snemeHToB JI. W.
YcTaHOBIIeHHE TPUYUHHO-CIIEICTBEHHBIX CBSI3C: MeHnneneeBa
COCTaB BEIIECTBA — THI XUMHUYECKOI CBI3U
14. KoBajeHTHAas OnpeneneHue NOHATUS «KOBAJEHTHAs HENOJspHAas O6pasoBanue
CBA3bY. KOBAJICHTHOM CBSI3H.
HEMOJAIpHAA XH- COCTaBHCHI/Iue cXeM O6Da§OBaHI/IH KOBAJICHTHOM KoBaleHTHAs HemOIApHAL
MHUYECKasa CBIA3b HEIOJIADHON XUMHYECKOU cBsA3H. Mcnonp30Banue J—
3HAKOBOI'O MOIEIUPOBAHMS. —
OnpeneneHne TAIIa XUMUIECKOH CBSI3U 1O hopmye
BEIIIECTBA.
[IpuBeneHne TPUMEPOB BEIIECTB C KOBAJICHTHOM
HEIOJISADHOM CBSA3BIO.
XapakTepucTUKa MexaHu3Ma oOpa3oBaHuUs
KOBAJICHTHOU CBSI3H.
YcraHoBieHUEe TPUYUMHHO-CIIEICTBEHHBIX CBS3EH:
COCTaB BEIeCTBa — THI XUMHYECKOH CBSI3U
15. SHCKTPOOTPI/IHa- OmnpeneneHus MOHIATHH «KOBaJECHTHAS MMOJIADHAS DIIEKTPOOTPHUIIATEIHLHOCT
CBS3b», «IJIEKTPOOTPHUIATEIBHOCTDY, «BAJIEHTHOCTDY.
TCIBHOCTD. CocraBiienne cxeM 00pa3oBaHus KOBaJIEHTHOMI
MOJIAPHON XUMHYECKON cBsA3H. Mcnoabp3oBanue
3HAKOBOT'O MOJIEJTUPOBAHHUSI.
16 KOBaHeHTHaH HOJ'Iﬂp' Onoez{eneHI/Ie THIIA XUMHAYECKOH CBS3U 110 (bOpMyJ‘Ie KoBaneHTHas XUMHUUYECKasl JNlTabopaTopHble ONbIThbl. 4,
Hasd XUMHUICCKAs f?ﬁgﬁine MIPUMEPOB BEIIECTB C KOBAJIEHTHOM T10- ersin Lt s Sz;(;iomgme vonenei -
- HOHﬂpHaﬂ) YJI OMHAapHBIX COCAU
CBA3b JIIDHOU CBA3BIO. HEHHI
XapakTepucTuka MexaHu3Ma oOpa3oBaHUs
KOBAJICHTHOM CBSI3U.
YcTaHOBICHNE TPDUYHHHO-CICICTBECHHBIX CBI3CH:
COCTaB BEIIECTBA — THII XUMHUYECKOMH CBSI3H.
Cocraienue GopMyIibl OMHADHBIX COEIUHEHUHN 10
BaJICHTHOCTHU M HaXOXKICHME BAJICHTHOCTH 3JICMEHTOB
o opmyiie OMHAPHOIO COCAUHEHUS.
Wcnonp3oBanue GU3nIeCcKOro MOACIUPOBAHUS
17. Merannmuueckag OmnpenencHue MOHITHSI «METAJUINUECKAS CBA3bY. Meranaugeckas Jla6opaTopHble onbIThbl. 5.
XuMUuYyeCKasa CocraBieHue cxeM 00pa30BaHUs METALTHICCKON XUMHAYECKAS CBS3h H3srorosienue Mozeny,
CBA3b. XHUMHYECKOH cBI3U. Vcmonbp30BaHre 3HAKOBOTO WILTIOCTPUPYIOLIEN CBOWCTB

MOJICTTUPOBAHHUS.

METAJJIUYSCKON CBA3U
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OnpenencHue THITA XUMUYECKOW CBSI3U 10 opmyIie
BELLECTBA.

IIpuBenenune NpUMEPOB BEUIECTB ¢ METAININYECKOU
CBSA3BIO.

XapakTepHuCTHKa MeXaHn3Ma 00pa30BaHMUs
METAJIIIMYECKON CBSI3H.

18.

O060011IEHNE U
CHCTEMAaTHU3aIHA
3HaHH# 00 diie-
MCHTAax: MeTajljlaX 1
HeMeTaJljIaxX, O
BHJIAaX XUMHYECKOU
CBsI3U

YcraHOBIICHHUE MPUIUHHO-CJIICACTBCHHBIX CBSI3CH:
COCTaB BEIIECTBA — THUIl XUMHYECKOM CBSI3H.

19.

O06006meHne u
CHCTEMAaTU3aLM
3HaHUi 00 dJ1e-
MEHTaxX: MeTauiax u
HeMeTaJl1ax, o
BHAX XHUMHUYECKOU
CBSI3HU

YcranoBieHue MNPUYIUHHO-CICACTBCHHBIX CBsA3CIL:
COCTaB BEIIECTBAa — THI XUMHUYECKOH CBSI3H.

20.

BxoaHoii KOHTPO.JIb.
KonTtponbsnas pa-
0oTa 1Mo TeMe
«ATOMEI XH-
MHYECKHUX DJIC-
MECHTOBY

TEMA 2. TIPOCTBIE BEIIECTBA (9)

21.

HpOCTHe BCIICCTBA-
METaJJIbI

OmnpeneneHus MOHITHH «METaJLIbI»,
«ITACTHYHOCTB», «TEIIONPOBOIHOCTE,
«JIEKTPOIIPOBOJHOCTEY. OIHCaHHE MOJIOKCHUS
3JIEMEHTOB-METaJLIOB B Ilepnoanyeckoii cucreme
XuMHu4deckux sjieMeHToB JI. Y. Menneneena.
Knaccubukanust mpoCcThIX BEIIECTB HA METAJUIbI U
HEMETAJLIbI.

XapakTepucTHKa 00mKX (hU3UIECKUX CBOMCTB
METAJJIOB. Y CTAHOBJIECHNE MPUYNHHO-CIIEACTBEHHBIX
CBSI3EM MEKIV CTDOCHHEM aToOMa M XUMHYECKOMU
CBS3BIO B IPOCTHIX BEIIECTBAX-METAJIIaX.
CaMocCTOSITeNNbHOE U3YUEHUE CBOWCTB METAJIIOB MPH
CcOOJIIOIEHHH [IPABHUII TEXHUKK 0€3011aCHOCTH,
odopMileHre oTYeTa, BKIIFOYAIOIIETO OIMCAHUE
HaOIIOEHUS, €ET0 PE3YIILTATOB, BHIBOOB.
[TosryaeHne XuMHUIeCKoH HHQOPMAINH W3

TpeHaxkep
«PUsmyeckmne cBOMCTBa

MeTannos»

\NemoncTpaummn. O6pasIbI
IMETAJLIOB.
Ma6opaTopHbie onbiThl. 6.
(O3HakoMIIEeHHE C
[KOJJIEKIIHEH METaJIOB
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Pa3JIMYHBIX NCTOYHUKOB

22. ITpocTele BemecTBa- OmnpeneneHus NOHITUH «HEMETaJIbI,
«aJNIOTPOIHU, «aJJIOTPOMHEIC BUAOU3MEHEHUS, UIIN
HCMETAJLIBL, NX Moaubukanuny. ONUcaHue MOM0KEHUS JIEMEHTOB-
CpaBHCHHUC C HeMeTaioB B llepnoandeckoi cucteMe XUMUYECKUX
MeTaJLIaMMU. snemenToB JI. . Menneneepa. Onpenenenue
MIPUHAICKHOCTH HEOPTAaHNIESCKUX BEIIECTB K
OIHOMY U3 U3YYEHHBIX KJIaCCOB: METAJLIbI U
HEMETaJLIbI.
Jloka3aTeIbCTBO OTHOCUTESIBHOCTH ASIICHUS
MIPOCTHIX BEIIECTB Ha METAJJIbBl U HEMETAJIbI.
VYcTaHOBIIEHHE IPUYHUHHO-CIIEACTBEHHEIX CBA3€i
MEXKY CTPOCHHEM aTOMa M XMMHYECKOM CBA3BIO B
MPOCTHIX BellleCTBaX-HEMETallIax.
23. AJIJIOTpOHI/IH OO0BsicHeHHEe MHOroo0Opa3us IPOCTHIX BELIECTB NleMoHCTpauuu.
TakuM (hakToOpPOM, KaK ajIOTPOTIHSI. [Momyuenue o3oHa. O6-
CaMOCTOSTEILHOE U3YUCHUE CBOMCTB HEMETAJIOB pasubsl 6eIoro M Ceporo
IIPH COOJIIOAECHUY IIPABUII TEXHUKU 0€30I1aCHOCTH, 0J10Ba, 6EJIOro ¥ KPacHoro
ohopMIleHHE 0TYETAa, BKIIOYAIOIICTO OIUCAHUE dhocdopa.
HaOJIFOICHHMS, €r0 PE3yJbTaTOB, BEIBOJOB. JlaGopaTopHbie onbiTbl. 7.
BrinonHeHne cpaBHEHUS MO aHAJIOTUH O3HaKOMJIEHUE C
KOJUIEKIIMEN HEMETAIIIOB
24. KomnuecTBO Be- OnpeneneHus MOHATHH «KOJIUYECTBO BEIIECTBAY, KonndyecTBO BemecTsa JdeMoHcTpaumu.
H_IeCTBa «MOJIb», «IIOCTOsIHHAas ABOFa[[pO», «MOJIApHas HeKOTOpBIe METaJUIbI U
Maccay. HEMETAILIBI
KOJIMYECTBOM BEIESCTBA
1 MOJB.
25. KommuecTBO Be- Pemenne 3amaun ¢ HCIIOIB30BaHUEM IIOHATHI
1ecTBa «KOJHMYECTBO BEIIECTBA», KMOJISIPHAS Maccay,
«TocTOsTHHAasE ABOTaIpO»
26. MounsgpHbIi 00beM Omnpenenenus NOHATUH «MOJSAPHBIH 00bEM Ta30By, MoJisipHblii 06beM razos  JleMOHCTpanMu.
razoo0pasHbIX i;}elgﬂtﬁilibfabzllz: S:HI/(I)(]);IEI/I(?I):I;SOBEIHHCM HOHATHH Mozex, mossproro
loOBeMa ra3000pa3HbBIX
BCIICCTB «KOJIMYECTBO BEUIECTBA», «MOJISIDHASI Maccay,
«MOJISIpHBIA 00bEM Ta30B», IOCTOSTHHAST ABOTAIPOY. [BELICCTB.
CocTaBlIcHHE KOHCIIEKTa TEKCTa
27. Pemenwne 3amau ¢ Pemenne 3a7a4 ¢ HCoIp30BaHNEM NOHATHI BrIuncaeHHe Macchl PacyerHble 3aa4H.

HCIIOJIb30BAHUEM
MMOHATHMN «KOJIH-
YECTBO BELIECTBAY,
«IOCTOSTHHAS
ABoraapoy,
«MOJISIpHAst Maccay,
«MOJISIPHBIN 00BEM
ra3oB»

«KOJHUYCCTBO BEUICCTBA», «MOJIApHas Macca»,
((MOHﬂpHLIfI 00BeM ra3oB)», KIIOCTOSAHHAsA ABora;[po»

BCIICCTBA 110
HU3BCCTHOMY YHUCITY

HacTuIll BEICCTBA

1. Beruncnenue
MOJISIPHOM Macchl
BEIIECTB TI0
XUMHUYECKHM
dhopmyam.
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28. O06001IeHuEe U [Tonyyenne XMMUIECKOH HHPOPMAIIUK U3 Bbluncienne oobema 2. Pacuersi ¢
CHCTEMATHU3aIUs Pa3IMHBIX MCTOMHUKOB. ra3o00pasHoro HCTIONb30BaHUEM
> BCIECTBA IO i
AHAHHH IO TeMe BEIIISCTBA 110 MOHITHI «KOJIMYECTBO
H3BECTHOMY KOJIMYECTBY | BEILECTBAY», «MOJSIpHAS
«IIpoctbie N
BeIlleCTBA Maccay, «MOJISIPHBII
BelicCcTBa» 00BbeM razoBy,
«IIOCTOSIHHAS
ABoraapo»
29. KoHntponbHas pabora
o teme «IIpocTeie
BCUICCTBa»
TEMA 3. COEAUHEHUSI XUMHNYECKHX DJIEMEHTOB (21)
30 CTeHeHI) OKHUCJIEHUS. OmnpeneneHus HNOHITHN «CTCIICHb OKHCJIICHHS, TToustue o creneHu
«BAJICHTHOCTBY. OKHCJICHHS aTOMa B
XUMHICCKOM
COCTMHCHUHN
31. OCHOBBI CpaBHeHHE BAJICHTHOCTH M CTENICHU OKUCIICHHUS
HOMCHKIJIATYPbI
OMHAPHBIX
COEIUHEHUN
32. OKCcUIbI OmnpeneneHue MOHIATHSI «KOKCHIBDY. Jlemoncrpauuu. OOpa3Ibl
Omnpenenenue IPUHAMIEKHOCTH HEOPTAHHYECKUX BE- OKCHUJIOB. JlaGopaTopHble
IIECTB K KJIACCy OKCHUOB 10 (hopmyie. onertel. 8. O3HAKOMIICHHE C
KOJIJICKITUEH OKCHJIOB. 9.
33, OKCHIBI Omnpenenenye BaJIEHTHOCTH U CTENIEHN OKUCIIEHMs OsHakomeHue co
3JIEMEHTOB B OKCHIaX. cBolicTBaMH amMmMmuaka. 10.
KauecrBenHnas peakuus Ha
34, Oxcuapl Omnucanne CBONCTB OTAEIBHBIX MIDEICTABUTENCH YTIEKUCIBIH a3
okcuaoB. CocraBineHue GOpMYI U HA3BaHUH OKCHJIOB.
35. OcHoBauus OmnpeneneHus MOHITHH «OCHOBAHUAY, (IIETOUH, Knaccudukaius HoHOB | demoncrpaunn. OOpa3mer
«KQYE€CTBEHHAS PEAKIU», KAHAUKATODY. IO COCTaBy ocHoBaHui. KucinoTtHo-
Kiaccudukanus ocHOBaHH IO PACTBOPUMOCTH B [IEJIOYHBIE UHIUKATOPBI U
BOIEC. OHDeHeHeHI/Ie IIPUHAOAICIKHOCTHU HN3MCHCHUEC UX OKPACKHU B
HEOPTaHMYECKUX BEIIEeCTB K KJIacCy OCHOBAaHUH 110 IENOYHOMN Ccpejie
dbopmyie.
OmnpeneneHye CTEEHN OKUCICHUS 3JIEMEHTOB B OC-
HOBaHUSIX.
36. OCHOBAHUS Onucanue CBOUCTB OTIEIbHBIX NMPEICTaBUTENEH 0c-

HOBaHMH.
Cocrasiienne hopMyi 1 Ha3BaHUI OCHOBAHMH.
Hcnonp30Banue TaOIHIBI PACTBOPUMOCTH IS
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onpeacicHud paCTBOPUMOCTH OCHOBaHHM.

37. OCHOBaHUSA VYcTaHOBIIEHHE T€HETHUECKOM CBA3U MEXKIY OKCUIOM
1 OCHOBAaHHEM U Ha000pOT
38. Kucnorsl OrnpeneneHus MOHATUN «KUCIOTBI», «KKUCIOPOA - AemoncTtpauunn. OOpasis!
COJIEPIKAIIIHE KUCIOTBIY, «0ECKUCIOPOIHEIE kucioT. KucnoTtHo-
KHUCJIOTBI», «KHUCIIOTHAs CPeaay, «IeJIOYHas cpeaar, [IEJI0YHBIE HHIIUKATOPHI U
«HEUTpanbHas cpenay, «mkajia pHy». HW3MEHECHUE HX OKPAaCKU B
Kiraccubukamnus KUCIOT M0 OCHOBHOCTH U HEeUTpanbHOU U
coJepIKaHUIO KHUCopoaa. KUCJIOTHOM cpeJax.
OnpeneneHHe NPUHANJICKHOCTH HEOPTAHNYCCKUX BECIICCTB YHHBepcaanmﬁ HHOIHUKa-
K KJIacCy KHCJIOT 1o opmyre. TOp U U3MEHEHHUE €TO
30, Kucnorsl OmnpeneneHue CTCIEHN OKUCICHUS 3JIEMEHTOB B OmnpeeneHre cTeneHeil | OKpacku B pa3iMYHBIX
KHUCJIOTax. . OKHCJIEHUS aTOMOB B cpeaax. Ixana pH
OnucaHue CBOMCTB OTIEIbHBIX IPENCTABUTEIIEH MOJIEKYIAX KHCIOT Jla6opaTtopHbie onbiTbl. 11.
kucioT. CocrtaBienue GoOpMYII U Ha3BaAHUM KHUCIIOT. Omnpenenenne pH
Hcnoas3oBanue TabIUIBI PACTBODUMOCTH IS PacTBOPOB KHUCIIOTEHI,
ONPENEIIEHUs] PACTBOPUMOCTH KUCJIOT. LIEJTOYH U BOABL. 12.
[IpoBenenne HaOMONEHUH (B TOM YHCIIE Onpenenenue pH
OIIOCDEIOBAHHBIX) CBOMCTB BEIIECTB U JMMOHHOTO U S0JIOYHOTO
MIPOUCXOIAIIMX C HUMH SBJICHHH C COOII0IeHUEM COKOB Ha Cpe3e MI00B
MIPaBUJI TEXHHUKH 0e30macHOCTH; 0hOPMIICHHE OTUYETA
C ONMCAaHHUEM DKCIIEPUMEHTA, €r0 PE3yJIbTATOB U
BBIBOJIOB.
UccnenoBanue cpeaipl pacTBOpa ¢ MOMOILBIO HHAU-
KaTOpOB.
40. Kucnorsl VYcraHoBIIeHUE T€HETUYECKOH CBSI3U MEXIY OKCUAOM
1 THADOKCUIOM M HA000DOT.
DKCIEPUMEHTAJIbHOE PA3IMUCHUE KUCIIOTHI U MIEOYH
C IOMOIIBI0 MHAUKATOPOB
41. Conu xak IpOuU3- OmnpenencHue MOHATHUS «COIHY. Cocrasnenue hbopMmyn Aemonctpaunn. OOpasis!
OnpeneneHue NPUHAIIEKHOCTH HEOPIraHUYECKUX BeE- corneit colreii. JlabopaTopHblie
BOZIHBIE KHCIIOT ¥ LIECTB K KJIaccy couieii mo hopmyire. onbithl. 13. O3HaKOMITE-
OCHOBaHUH OmnpeneneHue CTSIICHH OKUCICHUS 2JIEMEHTOB B HUE C KOJUICKIIMEH coieit
COJISIX.
42. Conu Kak IPOM3- OnucaHnue CBOMCTB OTAEIbHBIX IIPEACTaBUTEIIEH
coneii. CocTarsienue GopMys U Ha3BaHUU COJICH.
BOJHBIC KHUCJIOT U
OCHOBaHUM
43. Coiu Kak IPOM3- Hcnonb30BaHue TaOIULIBI DACTBOPMMOCTH It
OonpeeeHUSI PACTBOPUMOCTH COJICH.
BOZHBIC KHUCIIOT H IIpoBeacHre HAOIIONEHUH (B TOM YHCIIE
OCHOBaHUH OIIOCPEI0OBAHHEIX) CBOMCTB BEILECTB U
MPOUCXOISIIINX C HUMU SIBJIEHUH, C COOIIOIEHHEM
MPaBUJI TEXHUKUA 0€30MacHOCTH; 0hOPMIICHHE OTYETa
C OIIMCAHHMEM JKCIIEPUMEHTA, €0 PE3YJIbTAaTOB U
BBIBOJOB
44. 0O60061eHue 3HaHi Knaccudukamnus ciioKHBIX HEOPTAHUYECKHUX BEIIECTB

0 KJIaccuuKanuu

10 COCTaBV Ha OKCHIbI. OCHOBaHUs., KUCJIOTEI U COJIH,
OCHOBAHHUA, KMCJIOTHI M COJIM IIO paCTBOPHUMOCTHU B
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CJIOKHBIX BCIICCTB

BOZI€: KUCIOTHI 10 OCHOBHOCTH U COAEDKAHHIO
KHCJIODOMA, C MCIIOJIb30BAaHUEM DA3IMYHBIX (OpM
npenCcTaBIeHUs Kiaccudukannm.

CpaBHEHHUE OKCUJOB, OCHOBaHUIl, KHCIOT U cojeil no
COCTaBV.

OmnpenencHue MPUHAIIC)KHOCTH HEODTAaHUYECKUX BE-
IIECTB K OTHOMY W3 M3YUYCHHBIX KJIaCCOB COCAMHEHUI
o dhoomvie.

OmnpenencHue BaJCHTHOCTU U CTENICHH OKUCJICHUS
3JIEMEHTOB B BEIIECTBAX.

OcviiecTBICHNE HHAYKTUBHOTO U I€AYKTHBHOTO
00001mIeHNs.

[MonviyeHnne XUMHUYECKOH HHPOPMAIIUHN U3 Pa3THIHBIX
HUCTOYHHKOB.

[MpencraBnenue nupopmauuu no reme «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COSUHEHUI» B BUJIE
TabnuI, cXxeM, OIMOPHOTO KOHCIIEKTa, B TOM YHUCJIE C

npuMmeHerneM cpeacts UKT

45 AMOpCbHLIC u . KDI/ICTaHHI/I"IeCKHe AeMoHcTpauun. MOHeHH

OnpeueneHHa IIOHATHUHU <<aMODd)HI)Ie BelIecTtBa», CSIIETKU KPHUCTAJUINYECKHUX
KPHUCTAJLIINICCKHC «KPHUCTAIIMYECKHE BELIECTBA», KPUCTAITHIECKas PELLIETOK XJIOPUAA HATPHSL,
BellecTBa PELIETKA», KAOHHASI KPUCTANIMYECKas PEIIETKAY, anMasa, OKCHAa yrilepoaa

«aTOMHAas KpUCTANIMYECKask PELIeTKay, (V).
«MOJICKVYJIADHAA KPUCTAJIIINYCCKAA pCIICTKA, Jla6opaTopHbie onbiThl. 14,
«MeTaJuIMdecKas KpUCTaNIMUecKas peleTKay. O3HAKOMJICHHUE C
YcraHoBiIeHHE TPUUUMHHO-CIIEICTBEHHBIX CBA3EH KOJUIEKIIMEH BENIECTB ¢
MEXAY CTPDOEHUEM aTOMa, XMMHYECKON CBA3BIO U Pa3HBIM THIIOM
THUIIOM KPHUCTAJUTMUECKOHN PEIIETKH XUMUIECKUX KPHCTAIUTHIECKOi
COCIMHEHUH. XapaKTepUCTHKA aTOMHBIX, peleTKy. HN3roroBinenune
MOJIEKYIISIPHBIX, HOHHBIX METAJUIMUECKUX Moeneit
KPUCTAIJINYECKUX PEILIETOK; Cpe/ibl pacTBOpPA C KPUCTAITHIECKHUX
MOMOIIbIO mKajel pH. peueTok
[TpuBenenne MPUMEPOB BEUIECTB C Pa3HBIMHU TUTIAMH
KPUCTAJJIMYECKOU PELIETKH.
[IpoBenenne HaOMONEHUH (B TOM YHCIIE
OTIOCPETIOBAaHHEIX) CBOMCTB BEIIECTB H
MIPOUCXOANINX C HUMU SBJICHUH C COOIOICHHEM
MIPaBIJI TEXHUKH 0€30IMacHOCTH; 0hOPMIICHHE OTIeTa
C OIIMCAHHUEM JKCIIEPUMEHTA, €ro pe3yJbTaToOB U
BBIBOJIOB.
CocraBieHIE Ha OCHOBE TEKCTa TaOJIHUIIBI, B TOM
gucie ¢ npuMenenueM cpeacts UKT

46. YucTele BelecTBa 1 OnpeneneHust NOHATANH «CMECH), «MAcCoBast 10115 Cnoco0bl pa3iesieHus JNa6opaTopHble onbiTbl. 15.

cMecH. MaccoBas u
o0beMHAs JOIU
KOMITOHEHTOB B
cMecH

DPACTBOPEHHOTO BEIIECTBAY», «OOBLEMHAS JOJIS
BEIIECTBA B CMECHY.

IIpoBenenue HaOIIOACHNH (B TOM YHCIIE
OIIOCPEI0OBAHHBIX) CBOMCTB BEIIECTB U
MPOUCXOISAIINX C HUMU SIBIIEHUI C COOJIIOAEHUEM
[IPaBWJI TEXHUKHU Oe30macHOCTH; 0hOPMIIEHHE OTUYETA
C ONMCAaHHUEM JKCIIEPUMEHTA, €r0 PE3yIbTATOB H

cMecel BEIECTB

O3HaKOMJIEHHE C
00pasoM ropHoi mopo sl
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BEIBOJIOB.
Pemenne 3amay ¢ UCIIONL30BaAHUEM ITOHATHI
«MaccoBasi 0JIsI DJEMEHTA B BEIECTBE), «MACCOBaAs
JIOJISI PACTBOPEHHOTO BEIIECTBAY, «00beMHAas JOJISI
ra3000pa3HOTO BEHICCTBAY

PacuerHble 3agaum. 1.

47. PacquH, CBS3aHHbBIE Pemienue 3ama4 ¢ uCoJb30BaHUEM MOHATUM MaccoBas 107as v
C TIOHSTHEM «TOJISI» «MaccoBas JI0JiA 3JIEMEHTA B BEIIECTBE)», «MacCCOBast KOMIIOHEHTA CMECU Pacuer maccoBoii 1
JIOJISI PACTBOPEHHOTO BEIIECTBA», K0OBEMHAs OIS 00BeMHOi Jtoreit
ra3006pa3HOTO BEIECTBAY KOMHOHeHzTOS emecH
- BCIICCTB. 2. DbBIYHUCICHUC
. O0BeMHas 10y .
48 PacquH, CBS3aHHbBIE Pemienue 3ama4 ¢ uCoJb30BaHUEM MOHATUM O0neMHas 10711 MaCCOBOH JIONH BEIeCTEa
C MIOHSATHEM «OJIS. «MaccoBas J0J1s PJIEMEHTA B BEILIECTBEY», «MaccoBas KOMIIOHEHTA CMECH B PACTBOpE 11O H3BECTHOI
JIOJISI PACTBOPEHHOTO BEIIECTBAY, «00beMHAs JOJISt MAcce PacTBOPEHHOTO
ra3000pa3HOTO BEHICCTBAY BEIIIECTBA U Macce pa-
49, 0O06001EeHue IIposeacHre HAOIIOAEHUH (B TOM YKCIIE CTBOPHTEJIS.
OIIOCPEIOBAHHBIX) CBOMCTB BEIICCTB U 3. BeuucieHue Macchl
CHCTeI\faTHBaHHH MPOUCXOANINX C HUMU SBJICHUH C COOIOICHUEM pacTBOPAEMOTO BEIIECTBA
3HaHHUH I10 TEMC MPaBWJI TEXHUKU 0€30MacHOCTH; 0hOpPMIICHHE OTYETa U PACTBOPHUTE,
«COCI[I/IHeHI/Iﬂ XUMU- C OIMMCAHUCM DKCIICPUMCEHTA, €0 PE3YJIbTATOB 1 HEOOXOIUMBIX IS IIPH-
BBIBOJIOB. TOTOBJICHUS OTIPENEICHHON
YCCKUX DJICMCHTOB» MACCHI PACTBOPA C H3-
BECTHOM MacCOBOM J0JIek
pacTBOPEHHOI'O BEIIECTBA.
50. KonTtponpnas pa-
0ora 1mo TeMe
«CoennHeHns
XUMHUUYCCKHUX DJIC-
MCHTOB)
TEMA 4. UBMEHEHUSI, TPOUCXOJISAIIUE C BEHIECTBAMM (15)
51. q)I/I3I/IquKI/Ie OmnpeneneHns MOHATUN «IACTHUIALMS, WU BrinapuBanue win
SBIICHUS MEPETOHKA», KKPUCTAIIU3ALNAY», «BBIIIADUBAHUE), KpHCTALIH3AIHUS
: . «bHUIBTPOBAHHUEY, «BO3TOHKA, UIIH CYOITHUMALIUS,
Pa3z[eneHHe cMeceu «OTCTaUBaHMEY, KIEHTPUPYTHPOBAHUEY.
YcTaHOBJICHHE IPUYHHHO-CJIEICTBEHHBIX CBI3CH
p
MeXay GU3HMYESCKUMH CBOWCTBAMU BEIICCTB U
CIocoO0OM pasjieieHus: cMeceit
52. XUMHUYECKUE Omnpenenenus NOHATHI «XUMHUYECKAS DEAKLIUAY, XUMHUYECKUE PEAKIINU AemoHcTpaumm. [Ipumepsr
«PEAKIUU TOPEHUN, «OK3O0TEPMUUECKUE PEAKIIUNY, XUMHYECKHUX SBICHUI:
ABIEHHUA. Y CIIOBHS 1 «OHIOTEPMUUYECKHE PEAKLIUN. rOpeHHE MarHus,
IIpU3HAKHU HaburoeHre u onucanue MPU3HAKOB U yCIOBUN dbocdopa;
IMPOTCKAaHUA XU~ TEUEHUs] XMMUYECKUX PEaKIINi, BHIBOIbI HA B3aMMOJIEHCTBUE COJISTHON
MHYECKIX peaKLII/Iﬁ OCHOBAaHHH aHaJN3a HAOJIOICHUHN 32 SKCIIEPUMEHTOM KACJIOTBI ¢ MPaMOPOM HMITH
MEIIOM
53. 3aKoH COXpaHEHHS OmnpeneneHNE MOHATHS «XUMHYSCKOE YpaBHECHHUEY.

MAacChI BEIIIECTB.
XUMHUYECKHUE

OOBsiCHEHHE 3aKOHA COXPAHEHHUsI MacChl BEIIECTB C
TOUYKH 3PEHHS] AaTOMHO-MOJIEKYJIAPHOTO YUEHHUS.
CocTaBieHue ypaBHEHUN XUMHUYECKUX peaKkuil Ha
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ypaBHEHUS

OCHOBE 3aKOHA COXPaHEHUSI MacChl BEIIECTB.
Kiraccudukanus XuMUIeCKUX PEAKIIHHA 110 TEIIIOBOMY

apdekty

54. PacueTsI 1o Xu- BrinonHenne pacueToB M0 XUMUUECKUM ypaBHEHHSIM Ha XUMUUECKHE YPABHEHHUS
HAXO0XKJICHUE KOJIMYECTBA, MACChl WIIH 00beMa MPOTyKTa
MHUYCCKUM ypaB- PEaKIUU 10 KOJIMYECTBY, MAcCe HIIM 00hEMY HMCXOJHOTO
HCHUAM BEI[ECTBA; C UCIOJIb30BaHUEM MOHATHS «IOJIA», KOTIa
55 PacqubI 0o Xu- MCXOAHOEC BCIICCTBO JIaHO B BHUJIC pacTBOpa C 3aJaHHOMI Pacuers! o
MacCOBOH /10JIei paCTBOPEHHOTO BEIIECTBA WIH COAEPIKUT
MHYECKUM ypaB- onpe/:[eneHlll{on /:[gmo HpF:/IMCCSﬁ - b w
YPaBHEHUSIM: pacyeT
HEHUSIM
KOJIMYECTBA BEIIESCTBA
56. Pacuersl mo xu- Pacuerni mo
MHYECKUM ypaB- XMUMHUHYCCKIM
YPaBHEHHUAM: pacyeT
HCHUSIM
MAacChl BEIIECTBA
57. Peaknuu pasiio- Onpez[eneﬂm(bnommﬁ «peaKkIuu COeIUHECHUS», «KaTa- Peakius pasnoskeHus ﬁiﬁ;?lz.:{p;eur;ﬁpomnaa
JIM3aTOPBI», «PEPMEHTHI. D
xenust. [ousue o KJ‘[aCCI/II:bI/IKaLII/IHpXI/IMI/I'-IeCKI/IX peaxkuuii Mo 4uciy u co- r::pa;ilfni N menu (II); paznoxenue
CKOPOCTH XH- CTaBY UCXOJHBIX BEHIECTB U MPOAYKTOB PEAKIINH. lepMaHraHata Kajius;
MHYECKOIH peakiuu Habmonenue n onucanue MpU3HAKOB U YCIIOBUN TEYCHUS Pa3I0KCHUC MCPOKCHIA
XAMHUYECKUX peaKIni, BBIBOJBI HA OCHOBAHUH aHAIN3a BOZIOpOJa C TOMOLIBIO
U KaTajli3aTopax HabmoaeHuit 32 IKCIIEPUMEHTOM. JAUOKCH/Ia Mapranna u
CocraBlieHHE Ha OCHOBE TEKCTa CXEMBbI, B TOM YHCIIC C KaTanasbl Kaprodens uiu
npumeHenueM cpeacts UKT MOPKOBH
58. Peaknuu coenu- Omnpenenenus NOHATHH «PEAKINH COSTUHEHUSD), «PEAK- Peaknus coeiMHEHNS Na6opaTopHble onbiThl. 16.
U PA3IIOKEHUSN», KOOPATUMBIC PEAKIUUY, «KHEOOpaTH- OxucneHue Meau B
HCHHAL. HeHOqKH MBbIE PEAKIUN», «KATATUTHYECKUE PEaKIUN», KHeKaTaIH- MJIaMEHY CIIMPTOBKU MIJIU
epexo10B TUYECKUE PEAKIIUN. TOPENKU
Knaccudukaruss XAMUIECKIX PEAKIIHA 110 YUCIY U COCTABY
HCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKLIMU; HATIPABIECHUIO
MPOTEKaHUs peaKIHnH; YIaCTHIO KaTaau3aTopa.
Habmonenne u onrcanne MpU3HAKOB U YCIOBUI TEUSHUS
XUMHYECKHAX PEaKIni, BEIBOJIBI HA OCHOBAaHHH aHAJIH3a
HAOJIOJCHHH 32 SKCIIEPUMEHTOM
59. Peaxuu 3amernie- OrnpeeneHus MOHATHI «peakIy 3aMeUIeHUs», «PsJl aK- Peaxiust 3aMeIleH s Aemonctpaunn.
P . TUBHOCTH METAJIJIOBY. Bsaumozeiicreue pas-
HISL. ST aKTHB Knaccudukanus XMMUIECKIX PEAKINH 110 YUCITY U COCTaBY OaBIIEHHBIX KHCIIOT C
HOCTH MCTAJIJIOB HCXOJHBIX BEUIECTB U NMPOAYKTOB PEAKIUH. MeTajlamMu.
Hcnonbp3oBanue 3€KTPOXUMHUECKOTO Psiia HAPSIKEHUH Na6opaTopHble onbiThbi. 17.
(aKTUBHOCTH) METAJUIOB IS OTIPEACIICHIS BO3MOXHOCTH 3amenienne Menu B
IPOTEKaHUs peaKUUi MeX1y MeTaulaMU U BOJHBIMU pac- pacTBOpeE XJIOpHa MEIH
TBOPaMHU KUCIIOT U COJEH. (IT) xxeme30M
HaGuoneHne u onvcanne NPU3HAKOB U YCIIOBHI TEUSHUS
XUMHYECKHAX PEaKINi, BEIBOJBI HA OCHOBAaHHH aHAIH3a
HAOJIOICHHI 32 KCIIEPUMEHTOM
60. Peakuuu oOMeHa. OmnpeneneHns MOHATHN «peaknuu oOMeHay, «peakluu Peakuys oOMeHa HAemoHcTpaumm.

[IpaBuno bepromte

HEWTpaIu3aum.
Knaccudukanust XMMUYECKUX peaKiuii 10 YUCITy U COCTaBy
MICXO/IHBIX BEIIECTB U NPOAYKTOB peakiyu. Vicrnoap3oBanue

PacTBOpeHue runpokcuaa
meau (II) B KUCJIoTax;
B3aMMOJICHCTBUE OKCHIA
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Ta0JIUIBI PACTBOPUMOCTH JIJISl OTIPEICTICHUS BO3MOKHOCTH
MpoTeKaHus peakuuii ooMeHa. HabnroneHue u onucanne
MIPU3HAKOB U YCIIOBUI TEUEHUS] XUMUUYECKUX PEaKLUM,
BBIBOJIBI HA OCHOBAHHUH aHaJH3a HAOMIOICHUN 3a
SKCIIEPUMEHTOM

Menu (II) c cepHOi
KHCIOTOH 1pu
HarpeBaHuHU

61.

Tunel XUMHYECKUX
peaxkiuii Ha mpumMepe
CBOMCTB BOJBI.
IlonsTHe o
TUJPOJIN3E

Onpez[eneHI/Ie NOHATHSA «KTUAPOTIU3»

62.

O060011IEHNE U
CHCTEMAaTHU3aIUsI
3HAHUH 110 TeMeE
«M3MmeHeHH,
MIPOUCXOASAIINE C
BEIIECTBAMU))

63.

O06001IeHuEe U
CHCTEeMaTU3aIus
3HAHUH 110 TeMe
«M3MeHeHH,
MIPOUCXOASAIINE C
BEIIECTBAMU)

64.

O06o06uIeHne u
CHCTEeMaTU3aIus
3HaHUHU T10 TEME
«3MmeHeHus,
MPOUCXOIAIINE C
BEIIECTBAMU)

Hcnonp3oBaHue 3HAKOBOr0 MoaenupoBanus. [lonyueHue

XUMHUYECKOW HHPOPMAIMK U3 Pa3THYHBIX HCTOUHUKOB.
[IpeacraBaenue uapopmamuu no reme «MzmeHeHus,
MPOUCXOASIINE C BEIECTBAMMI» B BUJE TaOJIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHHEM
cpeacts UKT

65.

ITIpomexyTOYHBII
KOHTPOJIb.
KonTponbnas
paboTa 1o Teme
«H3MeHeHus,
MIPOUCXOSAIIINE C
BEIIIECTBAMU»

TEMA 5. MPAKTUKYM 1. «[TPOCTEWIIHWE ONEPAIIMU C BEIIIECTBOM)» (5)




66. HHcTpyKTAXK 10 T.0. Pabora ¢ mabopatopHbIM 000pyIOBaHUEM U
MpakTuyeckas HarpeBaTeIbHbIMU NPUOOPAMU B COOTBETCTBHUH C
MpaBUIaMH TEXHUKU 0€30MaCHOCTH.
pabora Nel. B y
BITMIOJIHEHHE MPOCTEHIITNX TPUEMOB OOpaIlEHUSI C
IIpaBnia TeXHUKH 71aG0paTOPHLIM 000PYIOBAHHEM: € TAGOPATOPHBIM
0e301acHOCTH npu LITaTUBOM, CO CIIMPTOBKOMI
paboTte B XH-
MUYECKOM KaOWHeTe.
[Ipuemsbr oOparneHus
¢ 1a00OpaTOpPHBIM
000pya0OBaHHEM U
HarpeBaTeJIbHBIMU
npubdopamu
67. PabGora ¢ mabopatopHbM 000pyIOBAHHEM U
I/IHCprKTa)K mo HarpeBaTeJbHBIMH MPUOOPAMHU B COOTBETCTBUU C
1.0. IlpakTHYeckas npaBUIaMH TeXHUKH Oe3omacHocTd. Habmroaenue 3a
paGora Ne2. CBOMCTBAMU BEILECTB U SBICHUSIMHU, IPOUCXO IS LIUMU
C BEIIECTBAMH.
Habmonenus 3a
Onucanne XUMUYECKOTO SKCIIEPUMEHTA C TOMOIIBIO
H3IMCHCHUAMH, €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) A3bIKA H
IpOUCXOoAAIIMMHA C si3b1Ka XUMuH. CocTaBlIeHHE BEIBOAOB 110
rop}IH_[eﬁ CBEYOH, 1 pe3yibTaTam MpOBEAECHHOTO SKCIIEPUMEHTA
HUX OIIMCaHHC
68. HucTpyKTaxk no T.0. Pa6ota ¢ nabopaTopHbIM 000PYJOBAHUEM U
IpakTH4ecKas HarpeBaTeIbHBIMH NPUOOPaMHU B COOTBETCTBUH C
MpaBIJIAMH TEXHUKH 0€30TacHOCTH.
padora Ne3. Ananus B y
BITIOJIHEHHE TIPOCTEUIINX MPUEMOB OOpAIICHUS C
HTOYBBI M BOZIBI 1a60opaTOPHEIM 060PYIOBAHHEM: C BOPOHKOI, C
(UIBTPOM, CO CITUPTOBKOM.
Habnronenune 3a CBOWCTBAMH BELIECTB U SBICHUSIMH,
MPOUCXO/IAIIUMH C BEIIECTBAMHU.
Onucanne XUMUYECKOTO IKCIIEPUMEHTA C TOMOIIBIO
€CTeCTBEHHOI0 (PYCCKOT'0 HIIM POJHOTO) S3bIKA U
SI3bIKA XUMHUU.
CocTaBiieHHE BBIBOJIOB 110 pe3yJibTaTaM
MIPOBEJICHHOTO YKCIIEPUMEHTA
69. HucTpykTaxk no T.0. Pa6ora ¢ maboparopHbiM 000pyIOBaHHEM U

IIpakTuyeckasn
padora Ne4.
[Ipn3Haku xumu-
YECKUX peakIuu

HarpeBaTeIbHBIMH IPUOOPaMHU B COOTBETCTBUH C
MpaBIJIAMH TEXHUKH O€30TacHOCTH.

BrimonHeHNEe MPOCTEHIINX MPUEMOB OOpaIieHus ¢
1a00paTOpHBIM 000pyAOBaHUEM: C 1a00PATOPHBIM
HITaTHUBOM, CO CIIUPTOBKOII.

Habmionenue 3a cBOHCTBaMM BELIECTB U SIBJICHUSIMH,




HNPOHCXOMAIINMH ¢ BemecTBaMu. OnucaHue
XMUMHUYECKOT0 3KCIIEPUMEHTA C IOMOIIBIO eC-
TECTBEHHOTO (PYCCKOTO WIJIM POJHOTO) SI3bIKA U S3bIKa
XUMUH.

CocTaBneHue BBEIBOJIOB 110 Pe3yIbTaTaM
MIPOBEACHHOT0 YKCIIEPUMEHTA

70. HHcTpyKTaXK 10 T.0. Pabota ¢ nabopatopHbIM 000pYIOBaHHEM H

IMpakTHuecKas HarpeBaTe/IbHBIMHU IPUOOPAMH B COOTBETCTBHH C

NpaBMIaMH TEXHUKM GE30MaCHOCTH.
paborta NeS. B y

BITIOJIHEHHE TIPOCTEHIIMX TIPUEMOB OOPAIIEHHUS C

IIpurorosnenue 71a60PaTOPHEIM 00OPYAOBAHUEM: C MEPHBIM
pacTBOpa caxapa u OMJIMHAPOM, C BECaMH.
OTIpEICIICHUE HaGmronenne 3a cBOWCTBaMHU BEHIECTB U SBICHIAM,
MACCOBOI JIOJTH €ro IPOUCXOAIIMMH C BEIECTBAMM.

OnucaHue SKCIEPUMEHTA ¢ IOMOLIBIO €CTECTBEHHOTO
B PacTBOpE

(pyccKoro Wil pogHOTO) SA3bIKA U A3bIKa XUMUH.
CocTaBieHIe BBIBOJOB IO PE3yIbTaTaM
MPOBEJICHHOTO IKCIIEPUMEHTA.

IIpuroToByieHne pacTBOPOB C ONpeeICHHON
MAacCOBOM J10JIe paCTBOPEHHOTO BELIECTBA.
[IpuroToBieHne pacTBopa M pacdeT MacCOBOM 101U
PacTBOPEHHOTO B HEM BEIleCTBA

TEMA 6. PACTBOPEHHUE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIMTOB (24)

71. PacTBOpeHue Kak OnpeneneHus NOHATHH «PacTBOP», «KTUAPATY, TennoBele sIBICHUS OpU
(bH3HKO-XUMUYCCKHiT «KPHCTAJIIOTHAPATY, HACBICHHBIH PacTBOpPY, pacTBOpEHUU
«HEHACBHIIICHHBIN PacTBOPY, «IIEPECHIIMIEHHBIH
Iporecc. p b, «Hep
PacTBOP», «PAaCTBOPUMOCTDY.
PacTBoprMOCTS. Onpesenerre pacTBOPUMOCTH BEIIECTB C
Tunsl pacTBOpPOB HMCIIOJIb30BAHUEM KPHUBBIX PACTBOPHUMOCTH.
XapaKkTepUCTHKA PACTBOPEHHS C TOUKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO yUEHHS.
Hcmonb30Banue TaOIHIBI PACTBOPUMOCTH IS
ONpeesIeHUs] PACTBOPUMOCTH BELECTB B BOJE.
CocraBieHIE Ha OCHOBE TEKCTa rpa)uKOB, B TOM
yucie ¢ npumenennem cpeacts UKT
72. 3H€KTpOHHTquCKaﬂ OrnpeneneHus NOHATHH «3JIEKTPOTUTHUYECKAS CreneHp fdemoHncTpaymu.
JIUCCOTMALHA», «IJIEKTPOIIUTBI», «HEIEKTPOJUTHI». 3JIEKTPOJIUTHYECKOH Vlcnbiranme Bemects 1 nx
JUucconuanus pacTBOpPOB Ha
BrinosHeHnEe MOMETOK, BHIMUCOK U IIUTUPOBAHUS nucconyanuy. CunbHbIE U
SJICKTPOIIPOBOAHOCTD
TEKCTa C1a0ble STEKTPOIHUTEI
73. OCHOBHBIE I1OJIO- OrnpeneneHus MOHATHH «CTETIEHb JUCCOIUAIIAN, YpaBHEHHS JUCCOIHAIINY] QEMOHCTPa“""-
ABUCHUMOCTDB JJICKTPO-
JKEHHS TCOPUN «CHIIBHBIE 3JIEKTPOJIUTHI», «CIIA0BIe IIEKTPOIHUTEIY, AJIEKTPOJIUTOB HPOBOTHOCTH YKCYCHOI
. «KaTHOHBI», KAHUOHBI», KKUCIOTBI», «OCHOBAHUS»,
SJICKTPOTMTHICCKON «commy. CocTaBieHHe ypaBHEHUH KHCHOTBI OT KO-
JTUCCOIHAIIIT . LHEeHTpaluuu. JBrmKenue
ANEKTPOIUTHYECKON AMCCOLUANNA KHCIIOT,

OKpali€HHbIX NOHOB B

OCHOBAHHUH M COJICH.
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Unnroctpauus npuMepaMu OCHOBHBIX MOJI0KEHUM
TEOPHH IEKTPOIUTHIECKON AUCCOLNAIINH;
TEHETHYECKOW B3aUMOCBSI3H MEXIY BEIIECTBAMU
(TIpocToe BEemecTBO — OKCHI — THAPOKCHI —
COJIb).

PaznuueHue KOMIOHEHTOB J10Ka3aTebCTBA
(Te3ucoB, apryMeHTOB U (POPMBI JOKA3aTEIHCTBA)

QJICKTPUYCCKOM II0JIC

74, HonHbIE ypaBHEHHS OmnpeneneHue MOHATUS «MOHHBIE PEAKIIHH. CocraBJieHHE HOHHBIX NaGopaTopHbie onbITbI. 18.
peaKI_II/Iﬁ CocTaBieHHe MOJEKYJISIPHBIX, IOJHBIX U YPaBHEHU Bzaumozeiicraue
COKpAIIIEeHHBIX HOHHBIX yPaBHEHHUH peakiuii ¢ pacTBOpOB XJIOpHAA
y4acTHEM 3JIeKTpoJIuTOB. HabmroneHue u onrcanue f;‘;gggan HuTpara
peaknuil MeXay 3JIEKTPOIUTAMH C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MM POIHOTO) SI3BIKA H
S3bIKa XMMUHU
75. HoHHbIe ypaBHEHUS CocraBiieHHE MOJICKYJISPHBIX, OJTHBIX H
peakuuii COKPAaLICHHBIX HOHHBIX YPaBHEHHH pPeakyi ¢
Y4aCTHEM JICKTPOJHUTOB
76. Kuciaorsl: kj1ac- CocraBiieHHE XapaKTEPUCTHKU OOLINX XUMUIECKUX Knaccudukanus KUCIOT | Jla6opaTopHbie onbiTbl. 19.
CI/I(bI/IKaI_[I/IH " CBOMCTB KHCJIOT C TIO3UIIUNA TEOPUHU [Monyyenune
o 3JIEKTPOJUTUYECKON JUCCOIUALINY. HCpAacTBOPUMOTO
CBONCTBA B CBCTC CocTaBpiieHHe MOJIEKYJIAPHBIX, TIONHBIX U THIPOKCH/A M  B3aHMO-
T34 COKpAIIIEHHBIX HOHHBIX YPaBHEHHUI peakuui ¢ AICHCTBHC ero ¢
77. Kucnotsr: knac- yuacTtueM kKucioT. HabroaeHue u onucanue KHICTOTAMIL. 20. Bsamvo-
. elcTBHE KHUCIIOT c
cuuKanus u peaxIuii ¢ y4acTHeM KUCIIOT C IOMOIIBIO OCHOBAHHSIMIL
CBOICTRA B CBETE €CTECTBEHHOT'0 (PYCCKOTO HIIM POJHOTO) SI3bIKA H 21. BsanmoeiicTaie
™I A3bIKa XUMUH. KHCJIOT C OKCHAaMHU
[TpoBeneHUE OTBITOB, MOATBEPKAAIOIINX METaIIoB. 22.
78. Kucnotsr: xnac- XUMUYECKUE CBOMCTBA KUCIIOT, ¢ COOIIOAEHUEM B3anmopeiicTBue kucioT
cuukamnus u TIPABUIT TEXHUKH 0€301MaCHOCTH 103 MeTannamy. 23.
o 3aUMOACUCTBUEC KUCIIOT
CBOHCTBA B CBE€TC ¢ CONSMIT
T
79. OcCHOBaHUST: OmnpenesieHue OHITHS «OCHOBAHUS. Knaccudukanus Na6opaTopHble onbiThl. 24.
KJIaCCI/I(l)I/IKaLII/ISI " CocTaBieHIE XapaKTEPUCTHKHU OOIINX XUMHYECKIX OCHOBaHUH B3a"M0{leﬁCTB“e
. CBOWCTB OCHOBaHWt (IeT0UeH U HEPACTBOPUMEIX IIEJIOMeH € KHCIIOTaMHA.
CBOUCTBA B CBETEC . . . 25. B3zanmoneiicTBre
OCHOBaHHI{) C MO3HIUI TEOPUH IITEKTPOJIUTHICCKOM »
T:)J_‘[ HCCOLHAIHIL IIEJT0YEN C OKCUIAMK
80. OcHoBaHus: CocraBiieHrE MOJIEKYIISIPHBIX, TTOTHBIX U g?:ﬁ?ﬁii?ﬁiége
KIaccuuKanus u COKpAIICHHBIX HOHHBIX YPABHEHHI peaKiuii ¢ menoyei ¢ conamu. 27.
CBOMCTBA B CBETE ydJacTueM ocHOBaHMi. HabnroneHue u onucanue Iosnydenue u cBoiicTBa
peaxiyii OCHOBaHH C IOMOIIBIO ECTECTBEHHOTI'O HEPACTBOPUMBIX
oA (pycckoro Wi poHOTO) SI3bIKA U A3BIKa XUMUH. OCHOBaHHH
81. OcHoBaHus:

KJIaccuduKamus u
CBOICTBA B CBETE

[IpoBeaeHue ONBITOB, MOATBEPKAAIOIINX
XHMUYECKHE CBOMCTBA OCHOBAHMI, C COOIIOIEHUEM
MPaBWI TEXHUKU OC30TIaCHOCTH.
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TOI

CocraBjicHHE TOKIaaa [0 TEME, ONPEaCICHHON
YUHUTEIIEM

82. OKCHIBI: KJIACCH- OmnpeneneHns NOHATHH «HECONE00pa3yonne Knaccuduxarus Na6opaTopHble onbiThbl. 28.
(bI/IKaHI/I}I H CBOIicTBA OKCHJIBI», «COJIe00pa3yIoIIie OKCUIBIY, «OCHOBHBIC OKCUIOB Bsanmoneiicrane
- OKCHIBI», «KHUCJIOTHBIE OKCUIBD. OCHOBHBIX OKCHIIOB C
83. Oxcuppr: KHaCC?- CocTaBieHHE XapaKTEPUCTUKN OOIINX XUMHYECKUX KUCIOTAMH. 29.
(ukarmst u cBoiicTBa CBOICTB CONEOOPA3YIOMHUX OKCHIOB (KUCIOTHBIX M Bsanmoneiicrue
o . OCHOBHBIX OKCHJIOB C
OCHOBHBIX) C TIO3ULIUI1 TEOPUH IEKTPOIUTHUECKOH Bo10it. 30.
AUCCOTIHAIINH. BsanmoneiicTaue
CocTaBneHHe MOJICKYJISPHBIX, TIOJTHBIX U KHCIIOTHEIX OKCHIIOB C
COKpAIIEHHBIX HOHHBIX yPaBHEHHUH Peakiui ¢ wenoyamu. 31.
ydacTiueM okcuaoB. HabmoneHue u onucanme BsaumozeiictBue
peaKuuit OKCUI0B C TTOMOIIBI0 €CTECTBEHHOTO KHCJIOTHBIX OKCHUZIOB €
(pPycCKOTO WITH POJTHOTO) SI3BIKA U SI3BIKA XUMHH. BOJI0H
84. Coun: kiaccudu- OnpeeneHust MOHITUN «CPEAHUE COH», KKUCIbIE Krnaccudukanus coneii | /la6opatopHbie onbiTbl. 32.
Kallisi U CBOMCTBA B COJIN», «OCHOBHBIE COJIN. Bsanmozeiictue coieit ¢
™ CocraBieHre XapakTepUCTHKH 00LIMX XUMAIECKIX kncnoramu. 33. Bsanmo-
CBCTC ’Z[ CBOJCTB COJIEH C MO3ULIHI TEOpUHU ACHCTBHE COJICH C
85. Conu: knaccudu- SIIEKTPOIUTUUECKON TUCCOIMALHH. wenoams. 34. B3an-
. MOJIEHiCTBHE cOMel ¢
Kanusa 1 CBOMCTBa B CocTaBieHHe MOJEKYJIIPHBIX, HOJ:I‘HI)IX 4 5 comsaMiL. 35. Baanumo-
cBeTe TBI[ COKPAIICHHBIX NOHHBIX YPABHCHUM PEAKIUU C JeifCTBHE PaCTBOPOB
yuactueM cosieir. HaGmroneHue u omnucanue coneii ¢ MeTaiaMu
peaxiuii coJieil ¢ MOMOIIBIO ECTECTBEHHOTO
(pyccKoro WM POAHOTO) S3bIKA U SI3bIKA XUMHUH.
[TpoBeseHUE OMBITOB, MOATBEPIKAAFOIIUX
XUMHYECKUE CBONCTBA COJIEH, C COOII0IEHUEM
MPaBUJ TEXHUKH OE30MaCHOCTH.
CocTaBneHue JOKIJIaaa Mo TeMe, ONpeaeTIeHHO N
CaMOCTOSITEIbHO
86. Tenernyeckas CBSI3b OnpeseneHie MOHATUS «TEHETUISCKHUH PSLI». CeHernueckas cBs3b
MEXy KJIaCCaMu WnmocTtpupoBaTh: a) npuMepaMu OCHOBHEIC MEXJ1y KilaccaMu
MOJIOKEHHS TEOPUH IEKTPOIUTHYECKOM HEOPraHUYEeCKUX
HCOPraHMYCCKUX BC- .
JIUCCOLMAINH; 0) TeHETHUECKYIO B3aUMOCBSI3b BEIIECTB
mecTs MeX1y BellecTBaMu (IIPOCTOE BEIECTBO — OKCHUJL
— THAPOKCHJT — COJIb).
87. ['eHeTnueckas CBI3b CocTaBieHue MOJICKYJISIPHBIX, IIOJHBIX U
MY KIIacCamu COKpAIIIEHHBIX HOHHBIX yPaBHEHUH peakiui ¢ §
ydacTHeM 3J1eKTpoauToB. CocTaBlieHHE ypaBHEHUH
HCOPraHU4YCCKUX BC- o
peaxIyii, COOTBETCTBYIOIIUX ITOCIIEI0BATEILHOCTH
LIecTB («uenouke») mpeBpaleHni HEOPraHMYECKUX
BEIIECTB PA3JINYHBIX KIIACCOB.
BelinonHeHue npsiMoro HHIyKTHBHOTO
JI0Ka3aTeJbCTBa
88. 000011IEHNE U [TosryaeHne XuMHUUEeCKOH HHOOPMALINH W3
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cucTeMaTu3anus
3HAaHUU MO TemMe
«PacTBOpeHue.
PactBopsi. CBolicTBa
pacTBOpOB
AJIEKTPOJIUTOBY

89.

O6o06menue u
cHUCcTeMaTH3alus
3HAHUM MO TeMe
«PacTBOpeHue.
PactBops1. CBolicTBa
pacTBOpPOB
AJIEKTPOIUTOBY

Pa3ITUYHBIX HCTOYHHUKOB.
[IpencraBnenue nHGOPMALINU TIO TEME
«PactBopenue. PactBopsl. CBOICTBa pacTBOPOB
AIEKTPOINTOB» B BUJE TaOIHUI], CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPEICTB
UKT

90.

KonTtponbsnas pa-
6oTa 1o Teme
«PactBOpenue.
PactBopsi. CBoiicTBa
pacTBOpPOB
AJIEKTPOIUTOBY

91.

Knaccudukamus
XUMHUYECKHX pe-
aKIUH.
OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE
peakiu

92.

Knaccudukamus
XUMHUYECKHUX pe-
aKIMH.
OKUCIUTEIIBHO-
BOCCTAHOBHTEIIbHEIE
peaxkuuu

OrnpeneneHus MOHATUH «OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUNY», KOKUCIUTEIbY,
«BOCCTAaHOBUTEIbY, KOKUCIIEHHUE,
«BOCCTaHOBJICHUE.

Knaccudukanust XaMAYECKUX PEaKIiil 1o
MPU3HAKY «U3MEHEHUE CTEIEeHEN OKUCIICHUS
3J1IeMEHTOB». OnpesieIeHne OKUCIUTEINS U
BOCCTAHOBUTEISI, OKUCIIEHUSI 1 BOCCTAHOBJIEHUS.
Hcnonp3oBaHue 3HaKOBOIO MOJIEIMPOBAHHUS

YpapHenus
OKHCJINTCJIBHO-

BOCCTAHOBHUTCJIIbHBIX
peakumi

AeMoHCcTpauuu.
BsaumojeiicTBue nuHKa ¢
cepoii, cossTHOM
KHCJIOTOH, XJIOPUIOM
meau (II). F'openne
maruus. BzanmoneicTeue
XJIOpHOH U
CEepOBOJIOPOIHOM BOJBI

93.

CaoiicTBa u3y-
YEHHBIX KJIACCOB
BEIL[ECTB B CBETE
OKHUCJIUTENBHO-
BOCCTAaHOBHUTCIBbHBIX
peaxkuui

CocraBieHIE YpaBHCHUH OKUCIHTEIBHO-
BOCCTaHOBHTEIFHBIX PEAKIUH, HCTIOIB3YS METOT
3JIEKTPOHHOTO OajaHca.

OmnpezeneHre OKUCIUTENSE U BOCCTAHOBUTES,
OKHCJICHHUS U BOCCTAHOBJIICHHU S
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94.

HToroBmlii
KOHTPOJIb.
O06o061IeHne u
CHCTEMAaTHU3aIHsA
3HAHHUHU TI0 TEME
«OKUCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIE
peaKiumuy

CocTaBneHne ypaBHEHHH OKHUCIUTENBHO-
BOCCTAaHOBMTEJIbHBIX PEAKIUH, UCTIOIB3YS METO
3JIEKTPOHHOTO OajaHca.

OmnpexnencHue OKUCIUTEINS U BOCCTAHOBUTE,
OKHUCJIEHHS 1 BOCCTAHOBJICHHUS.

[TpencraBneHure nHGOPMALMHK MO TEME
«OKUCIUTENBHO- BOCCTAHOBUTEIbHBIE PEAKI[UN B
BUJIE TAOJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
gycie ¢ npuMeHenueM cpeacts UKT

TEMA 7. IPAKTUKYM 2.

«CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB» (4)

95. HHcTpyKTAXK 1O T.0. OopaiueHue ¢ 1a00paTOPHBIM 000PYAOBAaHUEM U
IpakTuyeckas HATrpeBaTEIbLHBIMH MPUOOPAMHU B COOTBETCTBUU C
NpaBUJIaMH TEXHUKH 0€30MacHOCTH.
paGora Ne 6. Hat y
a0JIoIeHne CBOWCTB DIIEKTPOJIIMTOB H
Honnere pCaknuun MPOUCXOJAIINX C HUMU SIBICHUM.
Onucanne XUMUYECKOTO SKCIIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MU POTHOTO) SI3BIKA H
SI3BIKA XMMHH.
®DopMyNIHpPOBaHIE BHIBOIOB 110 Pe3yIbTaTaM
MIPOBENICHHOTO DKCIEPUMEHTA
96. HucTpykTaxk no T.0. OG6parienue ¢ 1a00paTOPHBIM 000PYIOBAHHEM U
IpakTHyecKast HarpeBaTeIbHBIMHA MPUOOPAMH B COOTBETCTBUU C
paGora Ne 7 NpaBUIaMH TEXHUKH 0€30MacHOCTH.
=0 Ha6ronenue CBOMCTB 3JICKTPOJIUTOB U
YenoBus TEYCHUSI MPOUCXOAIINX C HUMU ABJIEHUI.
XUMHUUYECKUX PE- Onucanne XUMHYECKOT0 3KCIIEPUMEHTA C OMOIIBIO
aKIUH MEXITy €CTECTBEHHOI'0 (PYCCKOT'0 MIJIM POJHOTO) s3bIKa U
pacTBOpamMu s13p1Ka XUMHUKU. DOpMyIMpOBaHUE BBIBOAOB 110
pe3yibTaTaM MPOBEICHHOTO dKCIIEPUMEHTA
QJICKTPOJIUTOB A0
KOHIIa
97. HucTpyKTaxk no T.0. Ob6paienue ¢ 1ab0paTOPHBIM 000PYIOBAaHUEM H
IpakTH4ecKas HarpeBaTeJIbHBIMH IPHOOPAMH B COOTBETCTBUU C
MpaBIJIAMH TEXHUKH 0€30TacHOCTH.
paGora Ne 8. Hab y y
- a0IroIeHne CBOMCTB KHUCIOT, OCHOBAHHM, OKCHIIOB
CaoiicTBa KHCIIOT, U colleil, a TakKe NPOUCXOAAIIUX C HUMHU SBJIEHHUIA.
OCHOBaHUM, OKCUJIOB Onucanue XHMHYECKOTO YKCIIEPUMEHTA C IIOMOIIBI0
" coyel €CTECTBEHHOI'0 (PYCCKOT'O MIIM POJHOTO) S3bIKa U
SI3BIKA XHMHH.
®opMyIUPOBaHKE BHIBOIOB 110 Pe3yJIbTaTaM
MIPOBEICHHOTO IKCIIEPUMEHTA
08. HucTpykTaxk no T1.0. OG6parmienue ¢ 1a60paTOPHBIM 000PYIOBAHHEM U

IIpakTuyeckasn
padora Ne 9.

Harpe€BaTCJIbHBIMH npn6opaMn B COOTBETCTBUHU C
MIpaBIJIAMH TEXHUKH 0€30TacHOCTH.




Pemenue nxcre-
PUMEHTATbHBIX
3aJa4

Pacno3HaBaHre HEKOTOPBIX AaHHOHOB M KATHOHOB.
HaGmromenne cBOMCTB BEIIECTB U MPOUCKOSAIINX C
HUMU SIBJICHUM.
Onucanue XUMUIECKOT'0 IKCIIEPUMEHTA ¢ TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UM POJIHOTO) A3bIKA U
SI3bIKa XUMHUH.
DopMynUpoBaHUE BHIBOJIOB 10 pe3yibTaTaM
MIPOBEJIEHHOTO SKCIIEPUMEHTA

TEMA 8. YYEBHBIE DKCKYPCHUU (4)

99. DKCKypcHs Ha
caxapHbIil 3aBOJ1
100. DKCKypcHsl B
arpoXuMIIad0paTOPHIO
101. Oxkckypeus B 3A0
«YepHsHCKUH 3aBOJ
PACTUTCIBLHBIX Maceym.
102. OKCKypCHs B allTEKy
9kaacc (68 yacom)
Neri/ HaumenoBanus Yacel XapakTepucTUKa OCHOBHOU JIE€ATEIIbHOCTU Cpoxku Hcnonb3oBanue [Ipumeyanue
I pa3zenoB U TEM y4eOHOTO oOyuaromuxcs IIPOX 0K ACHUS S0P
BpEMEHU IJ1aH \ dbakt

BBEJEHUE. OBIIASI XAPAKTEPUCTUKA XUMHUUYECKHX JIEMEHTOB U XUMUUYECKHUX PEAKIIMA. IEPUOJUYECKUHN 3AKOH U
NEPUOJANYECKAS CUCTEMA XUMNYECKUX 9JIEMEHTOB /1. U. MEHJIEJIEEBA (10+1)

1.

HNucTpyKTax no
TeXHUKE
0e3omacHOCTH.
XapaKkTepuCTHKa
XUMHYECKOTO 3Jie-
MEHTa Ha OCHOBaHUHU
€ro MOJIOKEHHUS B
[Tepnoauueckoit
cucteme JI. U.
MenneneeBa

XapakTepHucTHKa
XUMHUYECKOT0 3J1e-
MEHTa Ha OCHOBAHUHU
€ro MOJIOKEHHS B

XapakTepUCTHKA XMMHUECKHUX JIEMEHTOB 1—3-ro
HIEPUOJOB IO UX NONOKEeHUIO B [lepuonuueckoi
cucrteMe xuMudeckux saeMeHToB JI. . Menzaeneena;
XUMHUYECKUX CBOHCTB aM()OTEPHBIX OKCHIOB H
ruapokcuoB. CocTaBieHUE MONEKYISIPHBIX, MOJTHBIX
Y COKpAUIEHHBIX MOHHBIX YPABHEHUHN peakluil

XapaKTepucTrKa snemeHTa
MeTa/izia No ero NOJIOKEHWIO B
Mepuoaunyeckoi cucteme
anemeHToB [l. . MeHaeneesa

JlemoHcTpaumum.
Mopaenu aTOMOB dJie-
MeHTOB 1—3-r0
[epUuoaA0B
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Ilepuoanueckoit
cucteme /1. 1.
Menpeneena

AMdoTepHbIE OK-
CUIBI U TUAPOKCHUIBI

OmnpeneneHue NOHATUS «aM(pOTEPHBIE COSTUHEHUS.
HabntoneHune u onucanue peakuuii Mexay
BEIIECTBAMU C IOMOIIBIO ECTECTBEHHOT'O (PYCCKOTO
WK POJHOTO) S3bIKa U SI3bIKA XMMHH.

IIpoBeneHne ONBITOB, MOATBEPKIAIOIINX
XUMHYECKHE CBOHCTBA aM()OTEPHBIX OKCUIOB H
THAPOKCHIOB

JlaGopaTopHbie
onbIThl. 1. [Tonyuenue
TUAPOKCHUIA IIUHKA U
HCCIIC0BAHHUE €TI0
CBOWCTB

Ilepuoanueckuii
3akoH u [lepuo-
TUYecKas cucremMa
. . MeHaeneesa B
CBETE YUYCHHS O
CTPOCHHMH aToma

OmnpeneneHne BUAOB KIacCH(PUKAIINN: €CTECTBEHHON
1 UCKYCCTBEHHOM.

BrimonHeHne psMOTo ASAYKTHBHOT'O
nokasarenbcTBa. Co3naHue MoJIeIel ¢ BBIIEIEHHEM
CYIIECTBEHHBIX XapaKTEPUCTHUK 00BEKTa U
HpeZ[CTaBJ'IeHI/IeM X B HpOCTpaHCTBeHHO-
rpaduyeckoii WK 3HAKOBO-CHMBOJUYECKOH popme

JleMoHcTpauum.
Paznuansie popMbl
Ta0JIHII TePUOTUICCKOM
CHCTEMBI.
JlaGopaTopHbie
onbIThI. 2. Moaenupo-
BAaHUC NOCTPOCHUA
Ilepuonuueckoii cuc-
temsl /1. U.
MengeneeBa

XuMHuueckas
OpraHu3alus >KuBOU
Y HEXUBOU MPUPOJIBI

XapakTepUCTHUKA POITU XUMHUYECKUX DIEMEHTOB B
J)KUBOW M HEXKWBOU TIpUPOJE.

CocTaBicHIEC aHHOTAIIUH K TEKCTY.

OmnpeneneHue Nenn yaeOHOH e TeIbHOCTH C
MTOMOIIBIO YUYUTEIS M CAMOCTOSTEIBHO, TIOUCK
CPEIICTB e OCYIISCTBJICHHS 10 IIJIaHy, CBEPSs CBOU
JEHCTBUS C TENBI0 ¥ P HEOOXOIUMOCTH HCIIPABIIASL
OMIMOKYU C TOMOIIBIO YUUTENSI U CAMOCTOSITEIHHO

JeMoHcTpanum.
Mogenb CTpOCHHS 3eM-
HOTO Iapa B
MOTICPEYHOM pa3pese

Knaccudukanms
XUMHUYECKUX pe-
aKIUW Mo pa3iand-
HBIM OCHOBAHHUSIM

Knaccudukamus
XUMHYECKHUX Pe-
aKIUK 10 pa3yinyg-
HBIM OCHOBaHUSIM

OmnpeneneHus NOHATUNA «XHUMHUYECKas peakuus»,
«pEeaKIM COEAVHEHHA», KPEAKIMH PA3JIOKEHUAN,
«peakuu 0OMEeHay, «peakluH 3aMELICHU»,
«peaKklM¥ HEUTpaIN3aLun», «IK30TEPMHUYECKHE
peaxkuum», «3HI0TEPMUUECKUE PEAKLIUUY,
«oOpaTHMBbIE pEaKIUN», KHEOOPATUMbIE pEaKIIUN»,
«OKHCIINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINNY,
«TOMOTEHHBIE PEAKIIUN», «TE€TEPOTCHHBIE PEAKIUI,
«KaTAJIUTHYECKUE PEAKLUU», «HEKATaJUTUYECKUE
peaxumn», «TeroBol d3PPEeKT XUMHUIECKOH
peakuum».

XapakTepUCTHKa XUMHUYECKHUX pPeaKuil mo
PAa3JIMYHBIM [IPU3HAKAM.

CocraBieHne MOJEKYJIIPHBIX, HOTHBIX U
COKpAUIEHHBIX MOHHBIX YPABHEHUHN pEeaKLUil.
OmnpenencHue OKUCIUTEINS U BOCCTAHOBUTEI,

JlaGopaTopHbie
onbIThI. 3. 3aMenieHne
JKEJIe30M MEIU B
pacTtBope cyibdara
menu (11)




OKHUCJICHHS I BOCCTAHOBJICHHUS.
Habnronenue u onmrcanue peakiuii MexmIy
BEIIECTBAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) SI3bIKA U S3BIKAa XUMUH.

ITonaTHE O CKOpOCTH
XUMHYECKOHU
peakuuu

OrmnpeneneHue MOHATUS «CKOPOCTh XUMHUYECKO
DEaKIUM».

OOBsICHEHHE C IPUBEICHUEM IIPUMEDPOB BIUSHUS
HEKOTODBIX (haKTOPOB Ha CKOPOCTH XUMHUYECKHUX
peakuuil. HaGaroneHue 1 onmucaHue peakuil MeXIy
BEIllECTBAMU C MTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO
HJIM POJHOIO) SI3bIKA U SI3BbIKA XUMUH.

[IpoBeneHne ONbITOB, MOATBEPKAAIOIINX
3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN peakiuu OT
PasITUYHEIX (aKTOPOB

JleMoHCcTpauum.
3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOW peakiuu
OT MPHUPOJIBI Pearu-
PYIOIIUX BEIECTB.
3aBUCUMOCTb CKOPOCTHU
XUMUYECKOH peaKkIun
OT KOHIICHTPAIIHH
pearupyomnx
BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XUMUIECKOH
peaKyu OT TUIOMIATH
CONPUKOCHOBCHHMS
pearupymonmx BeIecTB
(«KUISIUH CITON»).
3aBHCUMOCTh CKOPOCTH
XUMHUYECKOHN peaKkuu
OT TeMIIEpaTyphbl
pearupyroImx
BEILECTB.
JlabopaTopHbIe
onbIThI. 4. 3aBUCH-
MOCTH CKOPOCTH
XUMHYECKOU peakuu
OT IIPUPOJBI
pearupyronmx BeIiecTB
Ha MpuUMepe
B3aUMOJAEUCTBUS
KHCJIOT ¢ MeTajljaMHu. 5.
3aBHCUMOCTD CKOPOCTH
XUMHYECKOW peakiuu
OT KOHIICHTpaI[U!
pearupyromnmx BenecTB
Ha IpuMepe
B3aUMOJICHCTBHS IIMHKA
C COJISHOU KUCJIOTOMU
pa3auyHOU
KOHIleHTpanud. 6. 3a-
BHCUMOCTbH CKOPOCTH
XUMHUYECKOHM peaKkuu
OT ILIONIAU




COTIPUKOCHOBEHUS
pearupyrommnx
BEIIECTB.7.
MopaenupoBaHue
CKHIISAIIETO CIIOS». 8.
3aBUCUMOCTb CKOPOCTHU
XUMUYECKOU peakuu
OT TEMIIepaTypbl
pearupyromnmx BeuecTB
Ha MpuMepe
B3aMMOJEUCTBUS
okcuaa meam (1) ¢
pacTBOPOM CEpHOU
KHUCIIOTHI Pa3IMIHOMN
TEMIIePaTypHI

KaranusaTtops!

OrnpenescHne MOHATHS «KaTaau3aTopy.
Haobmronenue u onrcanue peakiui MexmIy
BEIIECCTBAMHU C TIOMOIIBIO €CTECTBEHHOI'O (PYCCKOIr0O
WJIM POJTHOTO) SI3bIKA U A3bIKA XUMUHU.

[IpoBeneHuE OMBITOB, MOATBEPKIAIOIINX BIUIHUC
KaTaJlu3aToOPOB Ha CKOPOCTh XUMHUECKOU Peakiuu

JleMmoHcTpauum.
l'omorenHsIi U TeTEPO-
TeHHBIN KaTaJu3sbl.
DepMEHTAaTUBHBIM  Ka-
Tanus.

Wuruduposanue.
JlaGopaTopHblie
onbIThI. 9. Paznoxenue
epoKCcHIa BOJOPOJa C
MIOMOIIBIO OKCHUIA
mapranna (IV) u
kartanassl. 10.
OO6HapyxeHHe
KaTana3bl B HEKOTOPBIX
MUIIEBBIX MTPOAYKTaX.
11. UarubuposaHue
B3aUMOJEHUCTBUS
KHUCJIOT ¢ METAJJIAMH
YPOTPOTTUHOM

10

O06o0uIeHne u
CHCTEMAaTHU3aIHsA
3HAHUHU TI0 TEME
«BBenenune. O0O1mas
XapaKTePUCTHKA
XUMHAYECKUX
JJIEMEHTOB U XH-

MHYCCKHX peaKuHﬁ.

[Tepnognueckuit

IIpencraBnenue nHGopMmaluu no reme «BBeneHue.
OO0mas xapaKTepUCTUKa XUMUIECKUX dJICMEHTOB H
XUMHUYECKUX peakuuit. [lepuoguyeckuii 3akoH u

Hepno,zmqecxaﬂ CHUCTEMA XUMHUYCCKHX DJICMCHTOB ﬂ

. MeHHCJ’ICCBa» B BUJIC Ta6.]'II/IL[, CXEM, OIMIOPHOTO
KOHCIIEKTa, B TOM YUCJI€ C IPUMCHCHUEM CPC/ICTB
HUKT




3aKOH U
[Tepnoguueckas cu-
cTeMa XUMUYECKUX
anemenToB Jl. W.
MenpaeneeBay

11

Bxoanoi
KOHTPOJIb.
KonTpoasHas pa-
0oTa 110 TeME
«BBenenune. O0O1mas
XapaKTepUCTUKA
XHUMHYECKHX
DJIEMEHTOB U XH-
MHYECKUX PEaKIUi.
Ilepuoanueckuit
3akoH u Ile-
pUoIHYeCKast
CHCTEMa XUMHUYEC-
CKHUX 3j1eMeHTOB /I.
. MeunneiaeeBa»

TEMA 1. METAJLJIbI (14+1)

12! Tlomoxxeuwue OrnpeneneHue MOHATUS «METAILITBI». Mertanamyeckaa
3JIEMEHTOB- CocraBiieHue XapaKTECPUCTUKU XUMHUYECKUX KPUCTANZINYECKAA peLleTKa
2JIEMEHTOB-METAJIJIOB 110 UX IOJ0KEHHUIO B
meTaioB B Ile- .
. [Teproanyeckoil cucteMe XMMUYECKUX 3J1IeMEHTOB /J[.
prOINIC€CKON U. MenpeneeBa. XapakTepUCTUKA CTPOEHUS U 0OLIUX
cucteme /1. U. (U3MYECKUX CBOWCTB NPOCTHIX BEIIECTB-METAIIOB.
Meunneneesa u OOBsACHEHHE 3aBUCUMOCTH CBOWCTB (MITH
0COOEHHOCTH MpeIcKa3aHue CBOMCTB) XUMHUYECKUX BHCM?HTOB-
METAJIJIOB OT NoJiokeHus B Ileproanueckoil cucrteme
CTPOEHHUS UX
xuMmudeckux snemeHToB [. 1. Menneneena.
aTOMOB. YcraHoBieHUEe TPUYHMHHO-CIIEICTBEHHBIX CBS3EH
duznueckue MEXJy CTPOCHHEM aTOMa, XMMHUYECKOMN CBA3BIO,
CBOﬁCTBa MeTali- THUIIOM KpHCTaHHquCKOﬁ PEIIETKN METAJIJIOB U UX
110B. CIUIaBEI COEMHEHNH, UX 00IHUMH PU3UIECKUMH CBOUCTBAMH
13] XumMmuueckue OnpeneneHre NOHATHS «PsJ AKTUBHOCTH METAJIJIOBY. B3aMmoaeincTamne cypbmbl €

CBOMCTBa METAJJIOB

XapakTepuCTUKa XUMUYECKHUX CBOMCTB MPOCTHIX Be-
mecTB-MeTaioB. OObsICHEHNE 3aBUCUMOCTH CBOWCTB
(unm mpencka3aHnue CBOMCTB) XUMHIECKUX
3JIEMEHTOB-METAJIJIOB OT MOJIOKEHUS B

Xnopom
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[Teproandeckoil cucteMme XUMUYECKUX JIEMEHTOB /J.
N. MenneneeBa. CocTaBiieHHE MOJEKYISIPHBIX
YpPaBHEHHH peaKkIui, XapaKTEPUIYIOUIUX XUMHUYECKUE
CBOMCTBa METAJVIOB U UX COCAMHEHMI: S3IEKTPOHHBIX
YpaBHEHHI MPOLIECCOB OKUC-TICHUA-BOCCTAHOBJIEHUS,
YpaBHEHHH JIEKTPOJUTUYECKOHN AUCCOLNAIINY;
MOJIEKYJISIPHBIX, TOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHHH peaklUil ¢ y4acTUEM dJIEKTPOIUTOB.
VYcraHoBIIeHHE TPUYUHHO-CIIEICTBEHHBIX CBsI3ei
MEXy CTPOCHHEM aToMa, XMMUYECKOHN CBSI3bIO,
THIIOM KPHUCTAJITNIECKON PEIIETKH METaJUIOB U UX
COEIMHEHUM, UX XUMHUUYECKUMHU CBOWCTBAMH.
Habmronenre n onncanne XMMHYECKOTO
skcriepuMenTa. [Ipencrasnenne nHOOPMAIINH B BUAEC
Ta0JHII, CXeM, OITOPHOTO KOHCIEKTa, B TOM YHCIIE C
MPUMCHEHHUEM CPEACTB HKT.

14| Merasuibl B ipu- CocTaBieHIe MOJCKYJIAPHBIX YPaBHCHHUNA peakIuil U AntomuHotepmus JlaGopaTopHble
pozne. O6mue AJIEKTPOHHBIX YPaBHEHUI MPOIECCOB OKUCICHHS - onbIThI. 13.
6 BOCCT@HOBJICHHSI, XapaKTEPHU3YIOLIUX CIIOCOOBI O3HaKOMJIEHHE C
CHOCODBL HX noxyyeHus metamios. [Tog6op (¢ momotbio pyaamu xenesa. 14.
HOJTY9ICHHA yUHUTENs) CIOBApEH, SHIMKIIONE AU, CIPABOYHUKOB, OkpauuBaHue
15/ MeTaiel B npu- 3JIEKTPOHHBIX TUCKOB U IPYIrUX UCTOYHUKOB Nonyuenve HaTpua IUIAMEHU COJISIMU
poxe. OGuue nH(pOopManny, HeOOXOTUMBIX IS PEIICHUS YIeOHBIX 3/1EKTPO/IN30M Pacnasa IICIOYHBIX METaJUIOB
CHOCOGHI 1X 3anau. Conocrasienne HHGOPMAIIUH, TIONYIEHHOM U3 XNIOPWAA HATPVUA
Pa3TUYHBIX HCTOYHIKOB
TMOJYUCHHU A
16, ITousTue o KOppo3uun OrnpeneneHus NOHATHH «KOPPO3UL», «XUMUUYECKAS
METAIIOB KOPPO3HS», «JIEKTPOXUMHUIECKAsT KOPPO3USI».
WnmocTpanust MOHITHH «KOPPO3US», «XUMHYECKas
KOPPO3HA», «3TEKTPOXUMHUUECKasT KOPPO3UI»
MpUMEpPaMHU MPOLECCOB, IPOUCXOAIINX C
Pa3IUYHBIMU MeTaJIaMU. XapaKTepUCTHKa CII0CO00B
3aIUTHl METAJUIOB OT KOPPO3UHI
17) O0mas xapakre- OrnpeneneHne MOHATUS «IIEJTOYHbBIE METaIIbIY.
DHCTHKA DJICMEHTOB CocraBieHHe XapaKTePUCTHKH IETOYHBIX
A METaJIOB TI0 UX TMOJO0XKeHUIo B [leproandeckoit
TPYTIIBL. CHUCTEeME XUMHUYECKUX 3eMeHToB J]. .
18} Coenunenns Mengeneesa. XapakTepUCTUKA CTPOCHUS U OOIIMX

MICJIOYHBIX METAJJIOB

(hU3UYECKNX U XMMHYECKIX CBOHCTB IMICTOYHBIX
MeTaIOB. XapaKTepUCTHKa (PH3UIECKUX U
XUMHUYECKUX CBOHUCTB OKCUAOB U THAPOKCHIOB
MIETOYHBIX MeTaoB. OObICHEHUE 3aBUCUMOCTH
CBOWCTB (WJIH TIpe/ICKa3aHNe CBONUCTB) METOYHBIX
METAJIJIOB OT N0JI0KeHus B [lepuonnueckoit
crucTeMe XUMHIeckux dnemMeHToB /1. U.
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Menneneena.
CocTraBiieHUE MOJICKYJSIDHBIX YpaBHEHUN peaKITui,
XapaKTepHU3YIOIMNX XUMAYIECKHAE CBOHCTBA
IICIOYHBIX METAJIIOB U UX COCAMHCHUIA:
9JIEKTPOHHBIX YPaBHEHUH MPOLIECCOB OKUCIEHHUS-
BOCCTAHOBJICHHUS; YPaBHEHU dJIEKTPOIUTUUECKOM
JIUCCOLUAIINH; MOJIEKYJISIPHBIX, TIOJIHBIX U
COKpalIEeHHbIX HOHHBIX YpPaBHEHUN peakiuii ¢
y4acTHUEM BJIEKTPOJIUTOB.
VYcraHOBIIeHHE NPUYUHHO-CIIEICTBEHHBIX CBsI3ei
MEXIy CTPOSCHUEM aTOMa, XHMHIECKOH CBA3BIO,
THIIOM KPHUCTAITNIECKON PEIIeTKH MIEITOTHBIX
METAJUIOB ¥ MX COCIMHEHHUH, NX XUMUIECKUMU
CBOWCTBaMU.
Brruncienns mo xumudeckuM Gopmynam u
YpaBHEHHAM PEaKIIHii, MPOTEKAIOIINX C yIaCTHEM
1ICJIOYHBIX METAJIJIOB U UX COCZ[I/IHCHI/Iﬁ

19

Ilen1o4yHO3EMENIBHEIC
METaJUIbI.

20

CoenuueHns
LIETOYHO3EMEIBLHBIX
METAJIJIOB

OrnpenerneHue MOHATUS «IIEJTOUYHO3EMETbHBIE
MeTalabely. CocTaBieHNE XapaKTePUCTUKHU
LIEJI0YHO3EMEbHBIX METAJIJIOB 110 UX MOJIOKEHUIO B
[Ieproanueckoil cucteMme XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa. XapakTepucTHUKa CTPOCHUS U
00mux GU3NIECKUX U XUMHUICCKUX CBOUCTB
LIEJI0YHO3EMENbHBIX METAIIJIOB. XapaKTepUCTHKA
(hU3MUECKNX U XUMHYECKUX CBOMCTB OKCUIOB U
TUAPOKCUOB IEJIOYHO3EMEJIBHBIX METAJIIOB.
OOBsICHEHHE 3aBUCUMOCTH CBOHCTB (WK
MpeicKa3aHue CBOMCTB) MIEIOYHO3EMENBHBIX
METAJIJIOB OT N0JI0keHus B Ilepuoauyecko
cucTeMe XUMUYeckux anemeHToB Jl. U.
Meneneesa.
CocraBieHHe MOJEKYJIIPHBIX YPAaBHEHUH peakIni,
XapaKTepU3yIUX XUMUYECKHE CBOUCTBA
LIETI0YHO3EMENbHBIX METAJIJIOB U UX COCUHEHUN:
3JIEKTPOHHBIX YPAaBHEHUU MPOLIECCOB OKUCICHUS -
BOCCTAHOBJICHUS; YPABHEHUH 3JIEKTPOJIUTUYECKOM
JIUCCOLAAINHT; MOJIEKYJIAPHBIX, ITOJIHBIX U
COKpaUIEHHbIX HOHHBIX YpPAaBHEHUHN peakiuii ¢
Y4YaCTHEM DJIEKTPOJIUTOB.
YcraHoBIIeHHE NIPUYUHHO-CIIEICTBEHHBIX CBsI3ei
MEXJy CTPOCHHUEM aTOMa, XMMUYECKOMN CBA3BIO,
TUIIOM KPUCTAJNINUYECKOU peIIeTKH
IEJI0YHO3EMEbHBIX METAJIJIOB U UX COEAMHEHUH, UX
XHMHYECKUMHU cBoiicTBaMu. Habmonenue u
OMHCAaHNUE XUMUYECKOT0 YKCcTiepuMeHTa. Brrunucinenus

XapaKTepPUCTMKA KaabLma

0 NONOXKEHUIO B
MNepuoaunyeckoin cucteme
O. V. MeHaeneesa

JleMmoHcTpauum.
B3aunmMonenicTBrEe Kanb-
U C BOJOM.
BsaumonericTBue
MarHus ¢ KHCJIOPOIOM.
JlaGopaTopHblie
ONBITHI. 15.
BzaumonericTBue
KaJIbI[HsI C BOJOM. 16.
ITonyuenue
TUAPOKCHUAA KabIHs U
HCCJIEIOBAaHUE ETO
CBOWCTB
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0 XUMUYIECKUM (HOPMYyIIaM B YPaBHEHHSIM PEaKIIHH,
MPOTEKAIOIINX C YIACTHEM HIEIOTHO3EMETbHBIX
METaJUIOB ¥ MIX COCTHHEHUN

21

AJFOMHUHHAHA U €70
COETUHEHUSI

22

AJOMHUHHAHA U €70
COETMHEHUSI

CocraBieHIe XapaKTePUCTHKH aIFOMHHHUS 110 €TO
nosoxxeHuto B [lepuonuueckoi cucreMe XMMUYECKUX
snemeHToB Jl. . Menneneena.

XapakTepUCTHKa CTPOCHUS, GU3HYCCKHUX U
XUMUYECKUX CBOMCTB aTIOMHUHHUSI.

XapakTepucTrKa GU3HIECKUX U XUMUUYCCKUX CBOWCTB
OKCHJIa Y TUIPOKCH]IA aTIOMHUHUSL.

OOBsICHCHHE 3aBUCUMOCTH CBOMCTB (MK
mpeacKa3aHue CBOICTB) aFOMUHHUS OT TOJOKCHUS B
[Teproandeckoil cucteMme XUMUYECKUX JIEMEHTOB /J.
N. MenneneeBa. CocTaBleHHE MOJEKYIIAPHBIX
YpaBHEHMH peaklnil, XapaKTEPU3YIOLUX XUMUYECKHE
CBOMCTBA aJIOMHUHUS U €T0 COEUHEHUMN:
3JIEKTPOHHBIX YPAaBHEHUH MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJIEHUSI; YPABHEHUM 3JIEKTPOIUTUYE CKOU
Aucconuanvu,; MOJICKYJISIPHBIX, ITOJHBIX U COKpa-
LICHHBIX HOHHBIX YPABHEHUU PEaKLUi C y4acTHEM
3JIEKTPOJIUTOB.

YcTaHnoBneHue IMPUYIUHHO-CJICACTBCHHBIX CBsI3EN
MEXIy CTPOCHHEM aToMa, XMMUYECKOMU CBS3bIO,
TUIIOM KPHUCTAJUIMYECKOHN PEIIETKH aTlOMUHUS U €ro
COEIUHEHUH, €ro XUMHUUYECKUMH CBOMCTBAMH.
HaGroneHre u onrcanne XUMHUYECKOTO
9KCIEpUMEHTa. BrIuKCIeHNs IO XUMHUYECKUM
dhopMmynaM u ypaBHEHUSIM PEaKIUii, IPOTEKAIOIINX C
Y4acTUEM aJIlOMUHUA U €T0 COe}IHHeHI/Iﬁ

B3saumopgeicteme
ANIOMUHMA C MOA0M

JlabopaTopHble
onbIThHI. 17.
ITonyuenue
TUAPOKCHUAA ATIOMUHHUS
U UCCJIEJOBAHUE €TO
CBOJCTB

23

Kene3o u ero
COCOAUHCHUA

24

Kemnes3o u ero
COEIUHEHUS

CocTraBieHue XapakTepUCTUKH Keje3a Mo ero
nojoxeHuto B [lepuonnueckoit cuctemMe XUMUYECKUX
anemeHTOB /. . MenaeneeBa. XapakrepucTuka
cTpoeHus, GU3NIECKUX U XUMHUUECKHUX CBONUCTB
xKese3a. XapakTepucTuka QU3NIECKUX U XUMUYECKUX
CBOMCTB OKCHJIOB U THIPOKCHUJIOB XKeje3a.
OO0BsACHEHHE 3aBUCUMOCTH CBOWCTB (MIIH
MpeIcKa3aHue CBOMCTRB) JKejIe3a OT MOJIOKCHUS B
[lepuoanueckoit cucreMe XUMHUYECKUX 31eMeHTOB /1.
U. MenneneeBa. CocTaBiieHHE MOJIEKYJISPHBIX
YpaBHEHHH peakuuii, XapaKTepU3YIOLUX XUMUYECKHE
CBOCTBa *keJjie3a U ero COCAUHCHUN: JIEKTPOHHBIX
YpaBHEHHH MPOILIECCOB OKUCIEHUSI-BOCCTAHOBJICHUS,
YpPaBHEHHH 3JEKTPOJIUTHUECKON TUCCOIUALINY;
MOJIEKYJISIPHBIX, MTOJTHBIX U COKPANIEHHBIX HOHHBIX
YpaBHEHHI peaKkuil C y4aCTHEM 3JIEKTPOJIUTOB.

JdemoncTpanuu.
B3aumoneiictBue  Me-
TaJJI0B C HEMETAJUIAMH.
[Honyuenue Tua-
pokcunoB xenesa (II) u
(I1).  JIaGopaTtopHbIe
onbIThl. 18. Bzaumo-
IelcTBHE  JKeyle3da ¢
COJITHOM KHUCJIOTOM.

19. Tlonyuenne
THAPOKCHUIOB JKeie3a
(ID) u (III) n n3y4yenue
HX CBOMCTB
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YcTaHOBJIEHNE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H
MEXIy CTPOCHHEM aToMa, XHMUYECKOH CBS3bIO,
THIIOM KPUCTAJUTMIECKOHN PEIISTKH Kejle3a U eTo
COCIMHEHUH, €r0 XUMHUYSCKUMHU CBOMCTBAMH.
HaGaronenue v onucanue XUMHUYECKOTO
JKCIEPUMEHTA. BBIUMCIEHUS IO XUMHYECKUM
dhopMmynaM B ypaBHCHUSIM PEAKI[Hii, MPOTEKAIOIINX C
y4acTHEM >KeJie3a M €r0 COSUHEHUI

25| O0001enre 3HaHUN BrrurcneHus mo XuMU4ECKUM hopMyIiaM U
o Teme «MeTaIabiy YpPaBHEHHSIM peakilfii, MPOTEKAIOIIUX C yYacTHEM
METAJIJIOB U UX COCIMHEHUH.
[IpencraBnenne HHPOPMAITUHU TIO TeMe «MeTalib» B
BHJIE TAOIHUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumeHenneM cpeacts UKT. [Tlonumanue
MPUYXH CBOETO HEyclexa M HaXOXKIeHHe CIIOCO00B
BBIX0JIa U3 3TOM CUTyalluu
26/ IIpoMe:KyTOYHbIii Pacnosnasanme
KOHTpOJIB. coeanHeHuun, cogepxalmnx

KonTpoabsHas pa-
0oTa 110 TeMe
«MeTaiibl»

MOH Fe2+

TEMA 2. IPAKTHKYM 1.

«CBOMCTBA METAJIJIOB U UX COEMHEHUW» (2)

27

HNucTpykrax no T.0.
IIpakTH4eckas
padora Ne 1
Pemenne skcrme-
PUMEHTATBHBIX
3a71a4 Ha pacro-
3HaBaHHE U MO-
JIy4YEHHE COEIU-
HEHUI METAJIOB

28

HNucTpykrax mo T.0.
IIpakTuyeckasn
padora Ne 2
Pemenne skcrme-
PUMEHTAIbHBIX
3a71a4 Ha pacro-
3HaBaHME U MO-
JIy4YEHHUE COeIH-
HEHUU METaJIOB
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TEMA 3. HEMETAJLJIBI (25+2)

29] O6mras xapakTe- OrmnpeneneHuss MOHITUH «HEMETAJJIbI», «TaJOTEHBI», D/IEKTPOHHOE CTPOeHwUe
«aJJIOTPOIHBIE BUAOU3IMEHEHUS». aTOMOB HeMeTa/lI0B
XapakTepuUCTUKa XUMHUYECKUX DIIEMEHTOB-
HEMETAJIOB: CTPOCHUE, (PU3NYCCKUEC CBONCTBA
HeMeTaioB. CocTaBieHUE Ha3BaHUM COETMHEHUI
HEMETAJIOB 110 (opMyJie U uX (OPMYJI IO Ha3BaHMIO.
OO0BsICHEHHE 3aBUCUMOCTH CBOWCTB (WITH
MpeICKa3bIBAaHUE CBOMCTB) XUMHUYECKUX JIEMEHTOB-
HEMETAJJIOB OT NoJiokeHud B [lepuoanueckoit
cuctemMe xumuideckux daemenToB /1. . Menneneena.
Ycra"HoBiIeHUE TPUUMHHO-CIIEICTBEHHBIX CBA3EH
MEXy CTPOCHHEM aToMa, XMMUYECKON CBSI3bIO,
TUIIOM KpHCTaHHH‘IeCKOﬁ PEIICTKU HEMETAJIJIOB U UX
COCUHEHUH, UX PU3NIECKUMHU CBOWCTBAMH.

B nuanore ¢ yunteneM BoIpabOTKa KpUTEPUEB
OIIEHKH U OTIpeJIeJIEHUEe CTeTIEHU YCTIeITHOCTH
BBITIOJTHEHUSI CBOEH pabOThl ¥ pabOTHI BCEX, UCXOS
13 IMEIOIIUXCS KPUTEPHEB, COBEPIICHCTBOBAHUE
KPUTEPHUEB OLCHKH U UX MCIOIB30BaHHE B XOJIE
OTICHKH M CAMOOIICHKH

PpUCTHKA HCMCTAJIJIOB

30/ O0mMe XuMUYECKUE XapakTepuUCTHKa XUMHUICCKUX DIIEMEHTOB-
CBOMCTBA HEMETAJJIOB: CTpOCHHUE, (PU3NIECKUE CBONCTBA

HeMeTaioB. CocTaBieHUE Ha3BaHUN COEIMHEHUI

HEMCETAJJIIOB.

HEMETaJIOB 10 GopMyIie U UX (HOPMYJI 110 Ha3BaHHIO.
Hewmeransl B CocraBieHHe MOJEKYJIIPHBIX YPAaBHEHUH peakIni,
npupoac u CITOCOOBI XapaKTEepU3YIOIIUX XUMHUECKUE CBOUCTBA
WX TOJTYYCHUS HEMETAJJIOB M UX COCIMHEHUH, 3JIEKTPOHHBIX
YpaBHEHHH MPOIECCOB OKUCIEHUA-BOCCTAHOBIICHHUS.
YcTaHOBIEHHE TPHYUHHO-CIIEICTBEHHBIX CBA3EH
MEXAYy CTPOEHUEM aTOMa, XMMHUYECKOM CBA3BIO,
THUIIOM KPHUCTAIIINYECKOH PEIIETKY HEMETAJIOB U UX
COEIMHEHNH, UX XUMUYECKUMU CBOMCTBaMHU.
BrInonHeHne pacyeToB 1Mo XUMHUYECKHM (opMyIaM 1
YPaBHEHHSM PEaKIHii, MPOTEKAIOIINX C y4aCTUEM
HEMETAJIOB U MX COEIMHEHUN

31 Bonopon XapakTepuCTHKa BOJOPOJA: CTPOCHUE, GU3NICCKUC U XuUMHUY€ECKUE CBONCTBA JlaGopaTopHble
XHMHYECKHE CBOWCTBA, MOJIyUYeHNE U IPUMCHEHHE. Bojoposa onbIThI. 20.
CocraBieHne Ha3BaHUH COeIMHEHUH BOAOPOA TIO ITonyuenue u
dbopmyne u ux GpopmMyn Mo Ha3BaHUIO. pacro3HaBaHHe
OO0BsicCHeHHE 3aBUCUMOCTH CBOWCTB (WJIH BOJIOpOJa
MpeCKa3bIBAHUE CBOMCTB) BOIOPOA OT MOJOKEHUS
B [lepuoauyeckoii cucteMe XUMUYECKUX 3JIEMEHTOB
J. Y. Menneneesa. CocTaBleHUE MOJIEKYISPHBIX
YpaBHEHUH pEaKIHid, XapaKTePU3YIOINUX XUMAYSCKHE
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CBOMCTBa BOJIOPOA, IJIEKTPOHHBIX YpaBHEHUN
MIPOLIECCOB OKUCICHNUA-BOCCTAHOB- JICHUS;
MOJICKYJISIPHBIX, IIOJTHBIX W COKPAIIEHHBIX HOHHBIX
YpPaBHEHHH pPEaKIUi C y4acCTHUEM 3JIEKTPOJIUTOB.
VYcraHOBIIeHHE NPUYUHHO-CIIEICTBEHHBIX CBsI3ei
MEXy CTPOCHHEM aToMa, XMMUYECKON CBSI3bIO,
THUIIOM KPHUCTAJUIMUECKOH pelIeTKH BOJAOpOoa, €ro
(HDU3UYECKUMH U XUMUYCCKUMU CBOCTBAMU.
HaGnroneHue u onucanne XUMHUIECKOTO
JKCIEPUMEHTA MO0 PACTIO3HABAHUIO BOJIOPOJIA.
BrimoHeHNE pacueToB IO XUMUYECKUM GopMyliaM U
YpaBHEHHSAM PEaKIIHii, MPOTEKAIOIINX C yIaCTHEM
BOJOPOJA U €ro COEIUHEHUI

32| Bona XapakTepuCTHKa BOJBI: COCTaB, PU3MUECKUC U JlaGopaTopHbIe ONBITHI.
XMMHYECKHE CBOMCTBA, HAXOXKAECHHUE B IPUPOIE U 21. Mccnenosanue
npuMmeHeHne. CocTaBICHIE MOJIEKYISIPHBIX HOBEPXHOCTHOTO
ypaBHEHHUII peakIyii, XapaKTepH3yIOIIUX XUMHIECKUE gaTﬂ(eHm BOTBL. 22.
CBOICTBA BOJIbI, 3JIEKTPOHHBIX YpaBHEHUU MPOLIECCOB aCTBOpCHHC
IIEpMaHraHaTa Kajius UiIn
OKHCIICHHSI-BOCCTAHOBIICHHUSI. Yc“TaHOBJIeHI/Ie MEJTHOTO KyIopoca B
MPUYUHHO-CJIEICTBEHHBIX CBA3EH MEXKIY Boze. 23. [uparams
XUMUYECKOU CBSA3BIO, TUTIOM KPHUCTAIMYECKOM 06e3B0OIKEHHOTO CyNbhara
pEILIECTKH BOJBI, €€ (PU3NISCKUMU U XUMUYCCKUMHU meau (I1). 24.
cBOlicTBaMU. BhINogHEHNE pacyeToB 10 XUMUYECKUM N3roToBIeHHE THIICOBOTO
dhopMmynaM u ypaBHEHHUSIM PEaKIliii, MPOTEKAIOIINX C oTrmedarxka. 25.
y4acTHEM BOJIBI O3HaKOMIJIEHHE C KOJUIEK-
nueit OBITOBBIX (QUIBTPOB.
26. O3HaKOMJICHHE C
COCTaBOM MHHEpaIbHOMI
BOJIBI
33| T"ajorensl XapaKkTepuCTHKa TaIOTEHOB: CTPOCHUE, PUINIECKUE XvMuyeckue cBoWicTBa JleMoHCTpAHH.

U XMMUYECKHE CBONCTBA, OJYYEHUE U NPUMEHEHUE.
CocTaBlieHHEe Ha3BaHWI COCTUHECHUH TaJIOTEHOB 110
dhopmyre u ux GOPMYII IO HA3BAHUIO.

OOBsACHEHHE 3aBUCUMOCTH CBOWCTB (WITH
MpeJICKa3bIBAHUE CBOMCTB) raJJOTEHOB OT MOJIOKEHHUS
B [lepuoauueckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa.

CocraBieHne MOJEKYISIPHBIX YPaBHEHUH peaknuid,
XapaKTepHU3yIIUX XUMUIECKAE CBOMCTBA TaJIOT€HOB,
9JIEKTPOHHBIX YPAaBHEHUH MPOIECCOB OKUCIEHUS-
BOCCTAHOBJICHUS.

YcraHoBieHHEe TPUUUMHHO-CIIEICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa, XMMUYECKOMU CBS3bIO,
TUIIOM KPUCTAIMYECKOHN PEIIeTKU rajJoreHoB, ero
(hU3MYECKIMH 1 XUMUYECKUMHU CBOMICTBAMU.
BrimosiHeHHE pacyeToB O XUMUYECKUM (popMyliaM U

ranoreHos

OO0pas3Isl TAIOTEHOB —
MIPOCTBIX BEILLECTB.
BsaumonelicTBue ramgo-
T€HOB C HAaTPHEM,
anromMuHueM. BriTecHe-
HUe XJIOpoM 6poma uin
1oja U3 pacTBOPOB HX
coyen
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YpaBHEHHSIM PEaKIIHii, MPOTEKAIOIINX C yIaCTHEM
TaJOTeHOB

34

CoenuueHud ra-
JIOTEHOB

XapaKTepuCTHKa COeAUHEHUH TaJIOT€HOB: COCTaB,
(hu3mgecKue 1 XUMUIECKIE CBOMCTBA, ITOIYICHIE H
MPUMCHCHHE.

CocraBieHHe Ha3BaHUI COeIUHEHUH TaJIOT€HOB IO
¢dopmyne u ux GopMyI O Ha3BaHUIO.

CocraBieHHe MOJEKYJIIPHBIX YPaBHEHUH peakiui,
XapaKTepU3YIOLUX XUMUYECKUE CBOICTBa
COEIMHEHUH TaJIOT€HOB, AIEKTPOHHBIX ypaBHEHUH
IIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHUS; ypaBHEHUN
ANEKTPOIUTHYECKOHN TUCCOUAIIIHN; MOJIEKYIISIPHBIX,
TIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHHH
peaKuuil ¢ y4acTHEM 3JIEKTPOIUTOB. Y CTAHOBJICHUE
MPUYUHHO-CIIEICTBEHHBIX CBS3CH MEXIY
XUMHUYECKOH CBSI3bI0, TUIIOM KPUCTAILTHICCKOM
PEIIeTKN COSAMHECHII raJOreHOB, HX (U3MIECKUMH U
XUMHUYECKHUMHU CBONCTBAMHU.

HaOntoneHnue u onucanue XUMHYECKOTO
HKCHEPUMEHTA M0 PACIO3HABAHHIO XJIOPU -, OPOMUI-
, HOOUA-HOHOB. Brinonnenue pacueToB IO
XUMHYCCKUM (hopMyJiaM U YPaBHEHHUSAM PEaKIUH,
MPOTEKAOIINX C YUYACTHEM COCTUHEHUH TaJloTeHOB

KayecTBeHHble peaKkunmn Ha

ranoreHna-noHbl

JleMoHCcTpauum.
OO6pa3npl  TPHUPOTHBIX
COEMHEHUH XJopa.
JlaGopaTopHbie
ONBITHI. 27.
KauecTBeHHas peaknus
Ha rajoreHHI-HOHbI

35

Kucnopon

XapaKTepuCTHKa KUCJIOPOJa: CTPOCHHUE, aJNIOTPOIIHS,
(bu3nIeckre U XUMUIECKHE CBOMCTBA, IMOJIyUYCHHE 1
MPUMEHECHHE aJUIOTPOITHBIX MOIU(DUKAIIHIA.
CocraBieHue Ha3BaHUM COEIMHEHUI KUCI0pOaa Mo
dhopmyre u ux GOpMYII IO HA3BAHHIO.

OO0ObsicHeHHE 3aBHCHUMOCTH CBOWCTB (nmm
MpeJCKa3bIBAHUE CBOMCTB) KHUCIOPOJa OT MOJIOKEHHUS
B Ilepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa.

CocraBieHHe MOJEKYJIIPHBIX YPAaBHEHUH peakIni,
XapaKTEePU3YIOIINX XUMHIECKHE CBOMCTBA
KHUCJIOPO/Ia, SJIEKTPOHHBIX YPaBHEHUN MPOIIECCOB
OKHCJICHHSI- BOCCTAHOBJICHHS.

YcraHoBIIeHHE NIPUYUHHO-CIIEICTBEHHBIX CBsI3ei
MEXy CTPO€HHEM aToMa, XMMUYEeCKOU CBS3bIO,
THUIIOM KPHUCTAJUIMUECKOHN pelIeTKH KUCIOpoia, ero
(hU3MYECKIMH U XUMUYECKUMHU CBOMCTBAMU.
BrinosiHeHHE pacyeToB M0 XUMUYECKUM (popMynam u
YPaBHEHHSIM PEaKINii, TIPOTEKAIOMNUX C yIacTHEM
KHUCIIOpoJa

JlabopaTopHBIE OITBITHL.
28. [lonyuenue u
pacmo3HaBaHUE
KHCIIOpoaa

36

Cepa, ee ¢pusuue-

XapaKTepHUCTHKA Cepbl: CTPOCHHE, aJUIOTPOIIH,
(u3nyecKre  XUMUIECKHE CBOMCTBA, TIOJYICHUE U

B3anmonpespalieHuna

AIIOTPONHbIX

JlabopaTopHbIE OMBITHI.
29. I'openne cepsl Ha
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CKHNEC U XUMHUUYCCKHC
CBOMCTBA

MPUMCHECHHE.

CocraBiieHue HA3BaHUH COSTUHEHHM CEPHI 10
dbopmye u ux GopmMyIt o Ha3BAHUIO.

OO0BsICHEHHNE 3aBUCUMOCTH CBOWCTB (MITH
npeacKa3blBaHUE CBOWCTB) CEPHI OT MOJIOKEHHS B
[Teprnonnueckoit cucteMe XUMHYECKUX JIeMEHTOB /1.
U. Menneneesa. CocTaBieHHE MONEKYJISIPHBIX
YpaBHEHHH peaxiii, XapaKTepU3YIOINX XUMHUECKUE
CBOWCTBA CepBbI, MIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB
OKHCIICHUSI-BOCCTAHOBIJICHUS. Y CTAHOBJICHUE
MPUYUHHO-CIIEACTBEHHBIX CBA3CH MEXIy CTPOCHUEM
aToOMa, XUMHUIECKOH CBSI3bI0, THIIOM KPHCTAI-
JUIECKON PEIIeTKH CepHl, ee HPU3UICCKIMH H
XUMHYECKUMHU CBOMCTBaMHU.

BrimoHeHHE pacueToB IO XUMUYECKUM (opMyIliaM U
YpaBHEHHAM PEaKIliii, MPOTEKAIOIINX C yIaCTHEM
cephl

MmoandbUKaumii cepbl

BO3IyXe U B KHCIOPOJIE

37

COGI[I/IHCHI/ISI CCPhI

XapaKTepucTHKa COEAUHEHUH Cepbl: COCTAaB,
(hU3HYeCKe ¥ XUMUYECKUE CBOMCTBA, MOJIYYCHUE U
npumMenenne. CocTaBleHHE Ha3BaHUN COETMHEHUIA
cepsl o popmysie ¥ ux GOpMyJI IO HA3BaAHUIO.
CocTtaBiieHUE MOJICKYJISIPHBIX YpaBHEHUN peaKIIui,
XapaKTepHU3YIOIINX XUMUYECKHE CBOMCTBA
COEIMHEHUM CEephl, AIEKTPOHHBIX YPaBHEHUH
MPOLIECCOB OKUCIICHUI-BOCCTAHOBJICHUS; YPABHEHU I
3JEKTPOIUTUUECKON JUCCOLUUALINM; MOJIEKYISIPHBIX,
MOJIHBIX U COKPALIEHHBIX MOHHBIX YpaBHEHUHN
peaKIuil ¢ y4acTHEM SJICKTPOJIUTOB. Y CTAHOBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH MEXIYy XUMHUUECKOU
CBSI3b10, TUIIOM KPUCTAJUIMYECKOHN penIeTKu
COEJIMHEHUN Cephl, UX PUBHUECKUMH U XUMUUYECKUMH
CBOMCTBAMH

38

CepHa;I KHCJIOTAa KaK
OJICKTPOJIUT U €€
coJm

XapakTepUCTHKA CEPHON KHUCIIOTHI: COCTaB,
(hu3uUecKre U XUMHUYECKHE CBOMCTBA KakK
3JIEKTPOJIHTA.

CocraBieHue MOJIEKYJISIPHBIX YpaBHEHUN peaKIui,
XapaKTePHU3YIOIUX XUMUYECKHE CBOMCTBA CEPHOI
KHCIIOTBI, 3JIEKTPOHHBIX YPaBHEHUN MPOLECCOB
OKHUCJIEHUS-BOCCTAHOBIEHUS; MOJIEKYISPHBIX,
MOJIHBIX U COKPA-IEHHBIX HOHHBIX YPaBHEHUH
peaknuil ¢ y4aCTUEM DIIEKTPOJIUTOB.
YcTaHOBIEHHE TPUYUHHO-CIIEICTBEHHBIX CBA3EH
MEXIYy XUMHYECKOH CBA3BIO, TUIIOM
KPUCTAININYECKONW PELIETKU CEPHON KUCIIOTHI, €€
(hU3UUECKIMH U XUMHUYECKIMHU CBOMCTBAMH.

JlabopaTopHbIE OMBITHI.
30. CroiicTBa
paz0aBiIeHHON cepHOU
KHCJIOTBI



http://school-collection.edu.ru/catalog/res/bed068ab-8cff-11db-b606-0800200c9a66/view/

HaOntonenune u onucanue XUMHYECKOTO
HKCHEPUMEHTA 0 PACIIO3HABAHHIO CYJIb()aT-HOHOB

39

Cepnas KuCI0Ta Kak
OKHCIIUTEITb.
[Tonyuenue u
MPUMEHEHNE CEPHOU
KHUCJIOTBI

CocTtaBiieHUE MOJICKYJSIPDHBIX YPaBHEHHUH pEaKIIHid,
XapaKTepHU3YIOIINX XUMUYECKHE CBOMCTBA CEPHOM
KHCIIOTHI KaK OKHCIUTEJS, 3JICKTPOHHBIX YPaBHCHHUH
MPOIIECCOB OKUCICHUSI-BOCCTAHOBIICHHUSI.
XapaxkTepuCTUKa TOJIy4eHUsI U IPUMEHEHUS CEpHOil
KHUCJOTHI.

BrInosiHeHUE pacyeToOB MO XUMHYECKUM (popmyiam u
YpPaBHEHHSIM peakiiii, TPOTEKAIOIIHNX C YHaCTUEM
CEpPHOM KHUCIIOTHI

CsoiicTBa
KOHLLEHTPUPOBAHHOWM
CEPHOW KUCNOTbI

40

A30T U ero cBolcTBa

XapaKTepUCTHKA a30Ta: CTPOCHHE, hU3HUecKre 1
XHMHYSCKHE CBOMCTBA, ITOJIVUCHHE U IDUMCHCHHE.
CocTaBlicHHE Ha3BaHMI COCMIMHEHUN a30Ta 10
dbopmyite 1 ux GOpMYyJI IO HA3BAHUIO.

OO0BsICHEHHE 3aBUCUMOCTH CBOMCTB (MH
MpeJCcKa3blBaHNE CBOWCTB) a30Ta OT MOJIOKEHHUS B
[Teproanueckoil cucreme XUMUYECKUX 3JIeMEHTOB /1.
U. Menneneesa. CocTaBleHHE MONEKYIIAPHBIX
YpPaBHEHMH peakuid, XapaKTEePU3YIOUUX XUMHUYECKUE
CBOMCTBa a30Ta, AJICKTPOHHBIX YPaBHEHUN MPOIIECCOB
OKHCJICHHSA-BOCCTAHOBJICHUS. Y CTAHOBIICHHE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH MEXIy CTPOECHUEM
aToMa, XUMHISCKOM CBA3bIO, THUIIOM
KPUCTAJUTHICCKON PEIISTKH a30Ta, ero (PU3NICCKUMHU
1 XUMHUYECKUMH CBONCTBAMH.

BrInosiHEHHE PACYETOB 10 XUMHUYECKUM (hopmyam u
YPaBHEHHSIM PeaKINii, MPOTEKAIONINUX C y9acTHEM
azora

MpocToe BelecTso a3oT

41

AMMMaK U ero
CBOMICTBA.

42

Conn aMMOHHUSI

XapakTepucTHKa aMMHaKa: coCTaB, (PU3MYECKUE U
XUMHUUYCCKHUE CBOﬁCTBa, MOJIYYCHHUE U TPUMCHCHUE.
CocraBjieHHe Ha3BaHUU COJiel aMMOHHUS 10 hopMyJie
1 uX (popMyr o Ha3BaHUIO.

CocraBieHue MOJEKYJSPHbIX ypaBHEHUU peaKLHid,
XapaKTepHU3YOIINX XHMHYECKHE CBOWCTBa aMMHAaKa U
coneit aMMOHUS, AJIEKTPOHHBIX ypaBHEHUI
MPOLIECCOB OKHCIICHUS-BOCCTAHOBIICHUS;, ypaBHEHUHN
JJIEKTPOIUTHYECKOW JUCCOIMALNN; MOJICKYJISIPHBIX,
[OJHBIX W COKpAlleHHBIX HOHHBIX YpaBHEHHUH
peakuuil C¢ ydyacTHeM 3JIEKTPOJUTOB. Y CTaHOBJICHUE
MMPUYIUHHO-CJIICACTBECHHBIX CcBsI3er MCKIY
XUMUYECKON CBA3bIO, TUIIOM KpHCTaHHquCKOﬁ
pemICTKN aMMMHaKa )5 cojen aMMOHHMUA, nux
q)HSquCKI/IMI/I M XUMHYECKHUMH CBOMCTBAMH.
HabntoneHnune u onucanue XUMHIECKOTO

Mogaenb monekynbl
aMMMaKa

JlabopaTopHbIE OMBITHI.
31. U3ydeHue CBOUCTB
amMmuaka. 32.
Pacrnio3naBanue comeit
aMMOHUS
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HKCIIEPUMEHTA 110 PACTIO3HABAHUIO HOHOB aMMOHHUSI.
BrimosHeHNE pacuyeToB IO XUMHUYECKUM GopMyliaM U
YpaBHEHHSAM PEaKIIHii, MPOTEKAIOIINX C yIaCTHEM
aMMHaKa

43

Okcuasel a3ora

XapaKTepuCTHKa OKCHAOB a30Ta: COCTaB, GU3NUECKHE
1 XUMHUYECKHE CBOWCTBA, MOJIyYeHUE U IPUMEHEHHE.
CocTaBneHne Ha3BaHUI OKCHJIOB a30Ta 10 (popMyJie U
ux (HopMyJ M0 Ha3BaHUIO.

CocTaBneHre MOJICKYJISIPHBIX ypaBHEHHUI PEeaKIny,
XapaKTepU3YIOMINX XUMHYECKNE CBOWCTBA OKCUIOB
a30Ta, 3JIEKTPOHHBIX YpaBHEHUI MPOIIECCOB
OKHUCJICHHSI- BOCCTAHOBIJICHHS; MOJIEKYJIAPHBIX,
MIOJTHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUI
peaknuii ¢ y9acTHEM IIIEKTPOIHUTOB.

YcraHOBIIEHHE TPUYHHHO-CIIEICTBEHHBIX CBA3CH
MEXIYy XUMHUYECKOH CBS3BIO, THIIOM
KPUCTAJUTHICCKON PEIISTKH OKCHIIOB a30Ta, €T0
(pU3NYECKUMH U XUMUYECKUMHU CBOWCTBAMU

B3savmopencTeme a3soTHOM

KWUCNOTbl C MeTaN/1lamMun

44

A30THas KHCIIOTa
KakK 3JICKTPOJIUT, €€
IIPUMCHCHHC

XapakTepUCTUKA a30THON KHUCIIOTHI: COCTAB,
(u3nyecke 1 XMMUYECKHE CBOMCTBA Kak
3JIEKTpOJNTa, IpuMeHeHue. CocTaBieHue
MOJIEKYJISIPHBIX YPAaBHEHUN peaKkIuil, Xa-
PAKTEPU3YIOIUX XUMUYECKHE CBOIICTBA a30THOM
KHCIIOTBI, 3JIEKTPOHHBIX YPaBHEHUH MPOLECCOB
OKHUCJIEHHS-BOCCTAHOBIECHHS; MOJIEKYISPHBIX,
MOJIHBIX U COKPAILEHHBIX HOHHBIX YpaBHEHUI
peaknuii ¢ y4aCTUEM DIIEKTPOJIUTOB.
VYcraHOBIEHHE IPUYUHHO-CIIEICTBEHHBIX CBA3EH
MEXAY XUMHUYECKOHN CBA3BIO, TUTIOM
KPUCTAJNINYECKONU PELIETKY a30THOM KHCIIOTHI, €€
(hU3UUECKIMH U XUMHYECKIMH CBOMCTBAMHU

45

A3oTHas KHCI0Ta
KaK OKHCIIUTEIb, €€
MOJIYUYCHHUC

CocraBieHHe MOJEKYJIIPHBIX YPAaBHEHUH peakIni,
XapaKTEepU3YIOIIUX XUMHUECKUE CBOUCTBA a30THOU
KHUCJIOTBI KaK OKHUCIIUTENIS, 3JIEKTPOHHBIX YPaBHEHUI
IIPOLIECCOB OKUCIIEHU-BOCCTAHOBIIEHHUS.
XapakTepUCTUKA II0JIy4eHUS a30THOU KUCIIOTBHI.
BrInosHeHne pacyeToB 110 XUMUYECKUM (OpPMYIIaM U
YPaBHEHHSIM pEaKIiii, NPOTEKAIOIINX C y4aCTUEM
A30THOM KHCIIOTBHI

JemoHcTpanuu.
B3anmMoencTBre KOH-
HEHTPUPOBAHHON
a30THOM KHCJIOTHI C
MEJBIO.
JlabopaTopHbIE OTBITHI.
34. BzaumoeicTBre
KOHILIEHTPUPOBAHHOM
a30THOM KHCIIOTHI C
MEJbIO

46

docdop.

47

CoenuHeHns

XapaktepucTuka gocdopa: CTpoeHHne, PU3NIECKUE U
XUMHYECKHE CBOHCTBA, MTOJyYCHHE U IPUMEHEHHE.
CocTraBnenne Ha3BaHuH coeanHeHnH Gocdopa mo

CsoiictBa docdopa u ero

coeanHeHun

JlabopaTopHBIC ONBITHI.
35. T'openne pocdopa
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¢docdopa. [TonsTue o
dhochopubIX ym100-
peHusax

dbopmye u ux GpopmMyI o Ha3BaHUIO.

OO0BsiCHEHHE 3aBUCUMOCTH CBOWCTB (MIIH
MpecKa3bIBaHUE CBOMCTB) hocdopa OT MOJI0KEHHUS B
[Teproandeckoil cucTeMe XUMUYECKUX 3JIeMEHTOB /J[.
U. Menneneesa. CocTaBlieHHE MONEKYIAPHBIX
YpaBHCHUI peaKIHii, XapaKTEPU3YIOIUX XUMUYCCKUC
cBolcTBa (hocopa U ero COCTUHEHHIT, STCKTPOHHBIX
YpaBHEHUI MPOIIECCOB OKHUCIICHUSI-BOCCTAHOBIICHHUS,
YPaBHEHHI 3JICKTPOIUTHICCKOM TUCCOIMAIINH;
MOJICKYJISIPHBIX, TIOJTHBIX M COKPAIICHHBIX HOHHBIX
YpPaBHEHHH PEaKIUi C y4acTHEM 3JIEKTPOJIUTOB.
YcraHoBneHUE NTPUUMHHO-CIIEICTBEHHBIX CBA3EH
MEXIy CTPOSCHUEM aTOMa, XUMHIECKOH CBA3BIO,
THIIOM KpHUCTAJUTMYECKOH pemeTku ¢pocdopa u ero
COCIMHCHUH, eT0 (U3MICCKUMHI I XUMHUICCKUMU
CBOMCTBaMHU.

HaGroneHue u onucanne XUMHIECKOTO
HKCHEPUMEHTA M0 pacrno3HaBaHHio Gocdar-HoHOB

Ha BO3IyXE U B
KHCIIOPOJE.

36. Pacno3HaBaHue
¢docdaTos

48

Yrunepon

XapakTepucTUKa yriepoja: CTpoeHue, aJuIoTPOTIus,
(hu3MYecKe ¥ XUMUYECCKUE CBOMCTBA, TOJyYeHUE U
MIpUMEHEHHE.

CocraBieHHe Ha3BaHUN COeIMHEHUH yrieposa 1o
dbopmye u ux GpopMyIT 0 Ha3BAHUIO.

OOBsACHEHHE 3aBUCUMOCTH CBOWCTB (MITH
MpeaCKa3bIBAHUE CBOMCTB) yTiiepoaa OT MOJOKECHHS B
[lepuoanueckoit cucteMe XUMHUECKUX 3J1eMeHTOB Jl.
U. Menneneea. CocTaBlieHHUE MOJIEKYIISIPHBIX
YPaBHEHHH pEeaKIHUH, XapaKTECPU3YIOMUX XUMHUICCKHE
CBOICTBA yraepoJia, dSIEKTPOHHBIX YPaBHEHUH
MPOIIECCOB OKUCICHUSI-BOCCTAHOBIICHHS.
YcTaHOoBNIEHUE TPUYUHHO-CJICICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa, XUMUYECKOHN CBSI3bIO,
THUIIOM KPHUCTAJUIMYECKOH PEIIeTKH yTiiepoa, ero
(hU3NIECKUMU U XUMUYECKUMHU CBOWCTBAMU

AnnotponHble
MoandUKaLmm yriepoaa

JleMoHCcTpanuu.
[Tornomenue yriaem
pacTBOPEHHBIX BEIIECTB
unu rasos. Boc-
CTAaHOBJICHHE MEIH U3
€e OKCHUJa yTIIeM.
JlaGopaTopHBIE OITBITHL.
37. l'openue yrias B
KHCIIOPOJe

49

Oxkcunel yriaepoaa

XapakTepUCTUKA OKCUJOB Yriepoia: COCTaB,
(hu3mUecKue 1 XUMUIECKIE CBOWCTBA, ITOIYICHHIE H
npuMenenue. CocTaBlieHHE MOJIEKYJISPHBIX
YpaBHEHHH peaklnii, XapaKTePU3YIOLUX XUMUYECKHE
CBOMCTBa OKCUJIOB YTIIEPOJa, HIEKTPOHHBIX
YpaBHEHHI NPOLIECCOB OKUCIEHUSI-BOCCTAHOBJICHUS;
MOJIEKYJISIPHBIX, IOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHMH peaKkIuid C y4acTHUEM 3JIEKTPOJUTOB.
YcTaHOBJIEHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3€i
MEXJY XUMHUYECKOH CBA3BIO, TUIIOM
KPUCTAJJIMYECKON PElIeTKH OKCHUJIOB yTiIepoJia, UX

KncnopogHble coeanHeHUA

yrnepoaa
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q)HSPI‘iCCKPIMPI W XUMHUYECKIMH CBOHCTBAMU

50] YVromabHag KucjioTa u OrnpeneneHus MOHATHH «BpeMeHHas KECTKOCTh
ee coii. YKecTKoCTh BOJBI», IIOCTOSHHAS )KECTKOCTH BOIBI», «00IIast HeMoHcTpanum.
6 JKECTKOCTb BOIBI). OGpas3iibl IPUPOAHBIX
BOZBL 11 CIIOCOOBL €€ XapaKTepuCTHKa YTOJIbHOU KUCIOTHI U €€ COJICH: COCIMHCHUH yriIeposa.
YCTpaHCHusA cocTaB, PU3NICCKUC U XUMHUYCCKHUE CBOWCTBA, OO6pasubl BakHEHIINX
[IOJIyYEHHUE U IPUMEHEHHUE. A1 HApOTHOTO
CocraBieHue Ha3BaHUI coJieil yroJIbHON KUCIOTHI 110 X03s/CTBa KAPOOHATOB.
¢dopmyne u ux GopMys O Ha3BaHUIO. JIaGopaTopHbIE OMBITHL.
CocraBieHHe MOJEKYJIIPHBIX YPaBHEHUH peakiui, 38. Homnyuenne
XapaKTEePU3YyIOIMKNX XUMUYECKUE CBOMCTBA YTrOJIbHOU YTOJIbHOW KHUCIIOTHI U
KHUCJIOTHI U €€ COJIeH, ypaBHEHUN SIIEKTPOITUTHYECKON H3yYCHHE €€ CBOWCTB.
JIUCCOIUAIINN;, MOJIEKYJISIPHBIX, MOJHBIX U 39. Ilepexon
COKpAIIEHHBIX HOHHBIX YPAaBHEHHUH peaKIuii C KapOGOHATOB B
yJacTHeM 3JIeKTpoauToB. Onrcanue croco0oB ruapokapoonatst. 40.
YCTpaHEHHUsI KECTKOCTH BOJBI U BBHITIOJIHEHUE Pasnoxenne
COOTBETCTBYIOIIETr0 XMMUYECKOT'O 3KCIIEPUMEHTA. ruapokapboHaTa
HaOntoneHnue u onucanue XUMHYECKOTO HaTpuA
SKCIIEPUMEHTA 110 PACIIO3HABAHUIO KApOOHAT-HOHOB.
BrInosiHEHHE pacyeTOB MO XUMHUYSCKUM (hopmyaM U
YPaBHEHHSIM peaKIlfii, MPOTEKAIOIIUX C yYacTHEM
COEIMHEHU yriepojaa
51 erMHI/Iﬁ XapakTepuCcTHKa KPEMHHS: CTPOCHHS, (U3HIECKHUX U XapaKTepUCTUKa KPEMHUSA
XUMUYECKUX CBOUCTB, MOJYICHHUS H TPUMCHEHUS.
CocraBneHue Ha3BaHUH COEIUHEHUN KPEMHUS 11O
dhopmyre u ux Gpopmyi mo HazBaHUO. OOBICHEHNE
3aBUCHUMOCTH CBOMCTB (WM TIpeICKa3bIBAaHUE
CBOMCTB) KpeMHHUS OT ToJiokeHus B [lepronndaeckoit
cucteMe XxuMuueckux anementoB 1. . Menaeneena.
CocTaBieHne MOJEKYJIIPHBIX YPAaBHEHUN PEaKIIHii,
XapaKkTepU3YIIINX XUMUYECKHE CBOMCTBA KPEMHUS,
9JIEKTPOHHBIX YPAaBHEHUH MPOILIECCOB OKUCIIEHUS -
BOCCTaHOBJICHUSI.
YcTaHOBIEHUE TPUYUHHO-CJIEICTBEHHBIX CBS3EH
MEXy CTPOCHHEM aToMa, XUMUYECKOMN CBSI3bIO,
THIIOM KPUCTAITUIECKOW PEIISTKH KPEMHISI, €T
(HDU3UYECKIMH U XUMUYCCKUMHU CBOMCTBAMU
52 CoennHeHus XapakTepUCTUKa COEIMHEHUN KPEMHHUS: COCTaB, HemoHcTpauuu.
KpEMHHS (hu3MYecKre 1 XUMUYECKUE CBOICTBA, MIOTYyYSCHUE U OO0pa31sl IPUPOTHBIX

MIpUMEHEHHE.
CocraBieHue Ha3BaHUM COEIUHEHUN KPEMHUSI 110
dbopmyne u ux GpopmMyn o Ha3BaHUIO.
CocraBieHne MOJEKYJIIPHBIX YPAaBHEHUH peakini,
XapaKTepHU3YyIOIMKUX XUMUYECKHE CBOHCTBA
COEIUMHEHNH KPEMHUS, SJIEKTPOHHBIX YPaBHEHUI

COEIMHEHUN KpEeMHHUSI.
JlabopaTopHBIC ONBITHI.
41. IonyueHue
KpPEMHEBOM KUCIIOTHI U
M3y4eHUE €€ CBOMCTB
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MPOIIECCOB OKUCIICHUA-BOCCTAHOBIICHUS; YPABHEHUH
JIEKTPOIUTUICCKON ANCCONMALINH; MOJIEKYISIPHBIX,
MIOJIHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUH
PEaKIHi C yIacTHEM ICKTPOIHUTOB.

VYcTaHOBIIEHHE IPUUUHHO-CIIECTBEHHBIX CBA3EH
MEXAY XUMHUYECKOH CBA3BIO, TUIIOM
KPUCTAIJINYECKOH PeIIeTKH COeTUHEHUN KPEMHUS,
ero pU3NYEeCKUMHU 1 XUMHUECKUMHU CBOHCTBAMH.
Habntonenune u onucanue XUMHYECKOTO
9KCIIEPUMEHTA 110 PACIIO3HABAHUIO CHIIMKAT-HOHOB.
BrInonHeHne pacyeToB M0 XUMHUYECKHM (opMyIaM 1
YPaBHEHHSIM PEaKINi, MIPOTEKAIOIINX C yIaCTHEM
COEIUHEHUH KpEMHUS

53] CunukaTtuas XapakTepuUCTUKA CUIMKATHON MPOMBILIJIEHHOCTH
IIPOMBIINIIICHHOCTDb
54| O06001enne Mo TeMe BerancneHus mo XuMudeckuM Gopmynam u
«HeMeTais YpaBHEHHAM PEaKIIHii, MPOTEKAIOIINX C yIaCTHEM
HEMETAJJIOB U UX COCAUHCHUM.
[IpencraBnenne wHpoOpManuu mo Teme «Hemetamsi»
B BUJIC TaOJIHII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM
gycie ¢ npuMeHenueM cpeacts MKT.
OTcTauBaHUE CBOCH TOYKHU 3pCHUS, €€ apryMEHTaIUs
U TIOATBEpkKJeHHe haKkTaMu.
Cocrasienue pedepaTa 1Mo onpesesieHHO Gpopme
55| KonTpoJbHasn pa-

0oTa 110 TeMe
«Hemeramisny

TEMA 4. TIPAKTAKYM 2. «CBOUCTBA

COEJUHEHUII HEMETAJLJIOB» (3/5)

56| UHcTpyKTaXK 1O T.0.
IIpakTH4eckas
padora Ne 3
Pemenue skcne-
PUMEHTAJIBHBIX
3a1a4 1o Teme
«IToarpynma ra-
JIOT€HOB»

OKCHEepUMEHTAIbHOE UCCIIeI0BAHIE CBOUCTB
HEMETaJJIOB M UX COCIMHEHHH, pelIeHne
IKCHEepUMEHTAJIbHBIX 3a1a4 1o teme «[loarpymnmna
raJoreHOBY.

PaboTa ¢ mabopaTopHBIM 000PYIOBaHHEM H
HarpeBaTeJIbHbBIMU IPHUOOPAMU B COOTBETCTBHH C
NpaBUJIAMH TEXHHKH 0€30I1aCHOCTH.

Habmntonenne 3a cBOWCTBaMM raJloreHOB, UX
COEMHEHNH U SABJICHUSIMH, TPOUCXOSIINMHU C HUMHU.
Onucanne XUMHUYECKOTO SKCIIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOI'0 (PYCCKOI'0 MIIM POJHOTO) s3bIKa U
s13bIKa XUMUHU.

dopmynupoBaHue BHIBOJIOB 110 pe3ysbTaTam
MPOBEJCHHOTO IKCIIEPUMEHTA.

Opranu3anus yueOHOTro B3auMOJICHCTBHS B IpyIIIe




57 I/IHCprKTa)K 1o T.0. DKCIIepUMEHTAIBHOE WCCIIeI0BAaHNE CBONCTB ObopynoBanue:
HpaKTI/I‘IECKaﬂ HEMETAJIJIOB M UX COCUHEHUH, pelIeHUE IITAaTUB C TTPOOHPKaAMH,
paGora Ne 4 HKCIIEPUMEHTANBHBIX 3a/1a4 1o Teme «[loarpymnma ;gg);g;];ﬁ, CITHYKH,

KHCIIOPO/Iay. :
Permenne skcre- Pa6oTa ¢ 1a60paTopHEIM 060PyI0BAaHHEM H P;i';mm’l' OKCHII ME/TH,
pPUMEHTAIBHBIX HATrpeBaTeIbHBIMH MPUOOPAMU B COOTBETCTBUU C Eecofc, pacTBOpHL: CepHOf
3a7a4 I10 TEME MpaBUJIAMH TEXHUKU 0C30TIaCHOCTH. KHCTIOTBI, COAHORM
«[Toxrpymma Kuc- HaGHmHeHI/Ee 3a CBOMCTBAMU KHCIIOPOJIa, CEPBI, UX KHCJIOTBI, THAPOKCHA

COEUHEHUN U SIBJICHUSMHU, MPOUCXOASIIIUMHI C HUMH. HaTpus, XJopua Gapus,
Jiopoaa» Onucanue XUMUYECKOT'0 KCIIEPUMEHTA C TOMOUIBIO HUTpATa HATPHs, CylIb(ara

€CTECTBEHHOTO (PYCCKOTO MM POTHOTO) SI3BIKA U MeJu.

SI3BIKA XHUMHH.

®DopMyIHPOBAHKE BEIBOIOB 110 PE3yJIbTaTaM

MIPOBEIEHHOTO DKCIEPUMCHTA.

OpraHm3anys y4eOHOTO B3aUMOJICHCTBHS B TPYIIIIE

58 I/IHCprKTa)K 1o T1.0. PabGora ¢ maboparopHbIM 000pyIOBAaHHEM U OGopyaosanue: IlItarus ¢
HpaKTI/I‘IECKaﬂ HarpeBaTeJbHBIMH MPUOOPAMU B COOTBETCTBUU C NpOGHpPKAMH.

IpaBUIAMH TeXHHKH 6E30TIaCHOCTH. PeakTuBBI: PacTBOPEL, coll
paﬁOTa Ne S STHOM KUCJIOTHI,

[Tonyuenue, co-
OupaHue u pac-
[I03HAaBAHUE T'a30B

HaGaroneHue 3a cBOMCTBAMU HEMETAJLIOB U UX
COCZ[I/IHCHI/Iﬁ " ABJICHUSIMMU, HpOI/ICXOZ[HIlII/IMI/I C HUMHU.
Onrcanne XUMUYECKOTO SKCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOr0 (PYyCCKOro MM POAHOIO) A3BIKA U
A3bIKa XUMUU. POpMYIHMPOBAHKE BHIBOAOB II0
pe3yabTaTaM IPOBEAEHHOrO SKCIIEPHMEHTA.
Opranusanus y4e0HOTO B3aMMOJICHCTBHUS B TPYITIE

THAPOKCHIA KaJIbLIUS,
(denondranenna;
KapOOHAT KaibLusl.

TEMA 5. OSOBIIIEHUE 3HAHHUM 11O XUMHU 3A KYPC OCHOBHOM HIKOJIBL. TOJAIOTOBKA K TOCYJIAPCTBEHHOM NTOIOBOM
ATTECTAIIUU (THA) (10)
59| IMepuoanueckuit [IpencraBnenue HHPOPMALIUU TIO TEME

3akoH U I[lepuo-
JIAYECKasi CUCTEMaA
. . MeHngeneesa B
CBETE TEOPUU
CTPOEHUS aToMa

«ITepnognueckuii 3akoH n Ilepuoguueckas cucrema
. . MenneneeBa B CBETE€ TEOPUU CTPOECHUS
aToMa» B BHJE Ta0JIUI], CXeM, OTIOPHOTO KOHCIIECKTa,
B TOM uucie ¢ npumenenuem cpeacts UKT.

60

[Tepunoanueckunii
3akoH U [lepuo-
TUYecKas CHCTEMa
. . Menpeneena B
CBETE TEOPHUU
CTPOEHUS aToMa

BrmonHeHne TeCTOBBIX Sa,IlaHI/Iﬁ 10 TEMC

61

Bunpr xuMudecknx
CBSI3EH U TUIIBI

HPCHCTaBHGHI/Ie I/IH(l)OpMaIII/II/I 10 TCMC «BI/I,HBI
XHUMHYCCKHX CBSI3EH U THIIBI KPpUCTANINICCKUX
PEUICTOK. BzanMmocss3b CTPOCHHUA U CBOWMCTB




KPUCTAINTMYECKUX
pelIeToK.
B3aumMocBs3b
CTPOCHUS U CBOHCTB
BCIIECTB

BEIIIECTB» B BHUJIE TAOIHI], CXEM, OTIOPHOTO
KOHCTIEKTa, B TOM YHCJIe C TPUMEHEHUEM CPEICTB
UKT.

BrImosrHeHNE TECTOBBIX 3aaHMH 110 TEME

62] Knaccudukanus
[IpencraBnenne HHGOPMALIUU IO TEME
XHUMHUYCCKHUX PEC- &

. «Kmaccudukanus XuMAIECKIX PEAKIIUH 10
aKIuy I10 pasjing- pasIuuHEIM mpu3HaKaM. CKOpPOCTh XUMHYECKHX
HBIM IIPU3HAKaM. peakmuii» B BuIe TabJIUII, CXeM, OTIOPHOTO

63 CKOpOCTL KOHCIICKTa, B TOM YHCJIC C IPUMCHCHUEM CPEJICTB
XUMHUYCCKUX PEC- HIKT. .
o BrinonHeHNEe TECTOBBIX 3a/laHUil IO TeMe
aKuui
64 KHaCCI/I(bI/IKaLII/ISI u IIpencraBnenure HHGOPMAIUU IO TEME
CBOIfCTBa HEOp- «Kmaccudukamnus n cBoicTBa HECOPTAHHYECKHUX
BEIICCTB» B BUE TAaOJHII, CXEM, OIIOPHOTO
TaHUYECCKUX BCIICCTB
KOHCITIEKTa, B TOM YHCJIe C IPUMEHEHUEM CPEIICTB
HKT.
65, Knaccudukamus u BrinmonHeHne TeCTOBBIX 3aIaHUMN 110 TEME
CBOICTBa HEOp-
TaHUYCCKUX BCIICCTB
66, ['eneTrueckue psabl [IpencraBnenue HHPOPMAIIUU IO TEME
MeTaJlIa. HeMeTauia «"eHeTHdecKue psAIbl MeTala, HeMeTaia u
’ MEPEeXOAHOT0 MeTalay B BUJE TaOIHUI], cXeM,
U TIEPEXOTHOTO
OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHHUEM
MmeTajlia cpezncts UKT.
BrimosiHeHHE TECTOBBIX 3aJaHUI 110 TeMe
67 UTOroBbIii BrinosHeHue TecTa 3a Kypc OCHOBHOM LIKOJIBI
KOHTPOJIb
Tpenunnr-
TCCTUPOBAHUC I10
Bapuantam [ MA
INpOoUUIBIX JCT U
JEMOBEPCUU
68 TpeHuHr- BrinmonHeHnue Tecta 3a Kypc OCHOBHOM IIKOJIBI

TECTUPOBAHHUE TIO
Bapuantam [ 1A
MPOIUIBIX JIET U
JEMOBEpPCUN







