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HOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamMMa 1o XMMUU IOCTPOEHA Ha OCHOBE (DYHIAMEHTAIBHOTO SIJIpa COJEPKAHUSI OCHOBHOTO 00IIIero oopazoBaHus, TpeOOBaHUI
K pe3yJbTaTaM OCBOEHHsI OCHOBHOM 00pa30BaTesIbHONM POrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus, TPeOOBaHUI K CTPYKType OCHOBHOM
00pa3oBaTebHON IPOrpaMMbl OCHOBHOTO 00I11er0o 00pa30BaHusl, IPONKcaHHbIX B DenepaabHOM TOCy1apcTBEHHOM 00pa30BaTeIbHOM CTaH1apTe
OCHOBHOTO 00111ero 00pa3zoBanus, a Takxke KoHIenun 1yX0OBHO-"HPAaBCTBEHHOTO Pa3BUTHS U BOCIIMTaHHS IpaxkaaHnHa Poccum.

[IpenogaBanue yueOHOro Kypca «XUMHUN» B OCHOBHOW IIKOJIE OCYILIECTBIISETCS B COOTBETCTBUM C OCHOBHBIMH HOPMATHBHBIMU

JOKYMEHTaMHU U HHCTPYKTUBHO METOIUYECKUMHU MaTepHUaTaMu:

C 3akoH Poccuiickoit @enepanun «O6 o6pazoBanuu B Poccuiickoit deneparum» ot 29.12.2012r. Ne273-D3;

C ®denepalibHbIN rocyAapCTBEHHBIM 00pa30BaTENIbHbIN CTaHIAPT OCHOBHOTO 00I1IEro 00pa3oBaHusl, YTBEPKIACHHBIA TPUKA30M
Muno6prayku Poccunt ot 17.12.2010 Ne 1897 «O0 yTBepkKI€HUH U BBEJIEHUH B JIeHCTBUE (DeliepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHus» (B pell. mpukaza MunoopHayku Poccun ot 29.12.2014 Nel644)

C ABTOpCKasi mporpaMMa OCHOBHOTO o01iero oopazoanusi mo xumun ABTOpsl: O.C. "'aGpuensna, cooTBeTcTBYyIoEH DeaeparTbHOMY
lNocynapctBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOIO OOIIEro 00pa3oBaHus U AONyleHHass MUHHUCTEPCTBOM 00pa30oBaHUs U HAyKU
Poccuiickoit @enepannu (O.C.I'abpuensn [Iporpamma kypca xumun ais 8-9 kinaccoB o61ieoopazoBaTenbHbIX yupexaenuit / O.C.I'abpuenss. —

M.: Ipoda, 2016r.). Lean kypca:

. ¢dbopmHpoBaHUEe Yy 00YYAIOIIUXCS CUCTEMbl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTAa €CTECTBEHHOHAYUHBIX 3HAHUH;

*  pa3BUTHE JUYHOCTH OOYYAIOUINXCS, UX MHTEIJIEKTYaJbHBIX U HPAaBCTBEHHBIX KauecTB, (P OPMUPOBAHNE TYMAHUCTHYECKOTO OTHOLICHUS
K OKpYXaloIIeMy MUPY U 9KOJOTHYECKH 11€JIeCO00pa3HOTo MOBEACHUS B HEM;

. MOHUMaHHE O0YYAIOIMMMHUCS XUMHH KaK MPOU3BOIUTEILHOM CHIIBI 00IIECTBA U KaK BO3MOXKHOU 00siacTu Oyayrieit mpodeccrnonanbHOM
JEATEIbHOCTH;



*  pa3BUTHE MBIIUICHUS 00yYarOIUXCS MOCPEICTBOM TaKUX MMO3HABATEIBHBIX YUCOHBIX ACHCTBHIH, KaK yMEHUE (POPMYIUPOBATH POOIEMY
Y TUIIOTE3Y, CTABUTH LIEJIH U 3a/1a4, CTPOUTH IIJIaHbI JOCTHIKCHMS LIeJIEH U PELICHMS TIOCTAaBICHHBIX 3a/1a4, ONPEAEIATh IOHATHSA, OTPAaHUYUBATh UX,
OIIMCBIBATh, XapaKTEPU30BaTh U CPABHUBATH;

* IIOHUMAHHUEC B3aUMOCBA3U TCOPUH U INMPAKTUKH, YMCHHUC ITPOBOIAUTH XUMHAYECKUU SKCIICPUMCHT U Ha €ro OCHOBC ACJIATb BBIBOAbI U
YMO3aKIIFOYCHUS.

JI7st MOCTHKEHUS ATUX 1IeJIel B Kypce XMMHUH Ha CTYIIEHH OCHOBHOTO OOIIEero 00pa3oBaHMs PEIIAOTCS CICAYIONTUE 3aauM:

— (OpMHUPYIOTCS 3HAHUSI OCHOB XMMUYECKOH HayKH — OCHOBHBIX (DAKTOB, MOHATUH, XUMUYECKHX 3aKOHOB U TEOPHii, BEIPAXKEHHBIX
MOCPEJICTBOM XUMHUYECKOTO SI3BIKA;

— Pa3BHBAIOTCA YMEHUS HAOIIONATh U OOBSICHATH XUMUYECKHUE SIBIICHUS, TPOUCXOIAIINE B TIPUPO/IC, TAOOPATOPHBIX YCIOBHAX, B OBITY M Ha
MIPOU3BOJICTRBE;

— npuoOpeTarTCs crenranbHble YMEHHUS U HABBIKH 110 0€3011acHOMY OOpPAIIEHUI0 ¢ XUMUYECKUMU BEIIECTBAMU, MaTepUaIaMU U MIPOLIECCAMH;

— (hopmupyeTcs ryMaHUCTUYECKOE OTHOIICHHUE K XMMHH KaK MPOU3BOAUTEIBHOM CUile 001eCTBa, C MOMOIILI0 KOTOPOW PelIaloTcs
I00ANTEHBIC TPOOJIEMBI YeJIOBEUECTRA,;

— OCYUIECTBIIICTCS MHTETPAIUS XUMUYECKOM KApTUHBI MUPA B €AUHYIO HAYUYHYIO KapTHHY.

Kpurepun oueHnBaHus 10CTHKEHHUI 00y4AKOIIMXCHA

OcHoBHasl 3a/1a4a U KpUTEPU OLIEHKH — OBJIaJIEHUE CUCTEMOU y4eOHBIX AEUCTBUN C N3y4aeMbIM YU€OHBIM MaTEPUAIOM.

CucTeMa OLIEHKHU BKJIIOYAET B c€0sl BHYTPEHHIOIO (OCYILECTBIAEMYIO CaMOM MIKOJION) U BHEIIHIOK (OCYIIeCTBIsieMas BHEIIHUMU 110 OTHOIIEHHUIO
K IIIKOJIE CITYKOamM).

JU1st OLIEHKH MCIIOJIb3YyeTCs MepCOHUUIIMPOBaHHAs MH(DOPMaIUsI U aHOHUMHas (He MepCOHU(pULIUpPOBaHHAS).

[lepconnuupoBaHHOI OLIEHKE MOJIJIEKAT TOJIBKO METAIIPEIMETHBIE U TPEIMETHBIE PE3YIbTaThl U3 0J10Ka «BBIMYCKHUK HAYYUTCSI».

O1eHKa JOCTHKEHUH pean3yeTcsl «METOA0M CIOKEHUS», TPU KOTOPOM (PUKCHPYETCsl TOCTUKEHNE ONTOPHOTO YPOBHS M €r0 IPEBbILICHHE.
Jl1 o1leHMBaHMS UCTIONB3YIOTCS: CTaHJApPTU3HPOBAaHHbIE TUCHbMEHHBIE U YCTHBIE pa0OThI, IPOEKTHI, MPAKTUYECKUE pabOThI, Ja00paToOpHbIe pabOTHI,
TECTBbI, 3a4EThl, TRBOPUECKHUE PaOOThI, CAMOAHAIN3, CAMOOLIEHKA, HAOIIOIEHUS U TIp.

Tunel 3a1aHui, KOTOPbIE HCIOJIbL3YIOTCH JJIA OLEHKH NOCTHHKEHH:
1o (popme OTBeTAa: C 3aKPHITBIM OTBETOM U OTKPBITHIM OTBETOM;

10 YPOBHIO MTPOBEPSEMBIX 3HAHUH, YMEHUH, CIOCOOOB JIEHCTBUI: 0a30BBIN U MOBLIIICHHBIN YPOBEHB;
0 MCTIOJIb3yEMBIM CPEICTBAM: 3aJIaHUs JIJIsl TUCbMEHHOW WJIM YCTHOM Oecebl, MpaKTHYECKUE 3a/IaHusl, TaOopaTOpHbBIE PabOTHI,
o (opme npoBeneHus: Ui MHANBUAYAIBHON WK TPYMIIOBOM paOOTHI.

XapakrepucTuka uu(ppoBoil olleHKH
(oTmMeTKH)



«5» («OTJIMYHO») — YPOBEHb BBIIIOJIHEHHsI TPEOOBAHNH 3HAYMTEIILHO BBIIIE YIOBICTBOPUTEIHHOTO: OTCYTCTBUE OIIMOOK KaK IO TEKYIIEMY, TaK
¥ 10 NIPeABIyLIeMYy yueOHOMY MaTepuaiy; He 00Jee OJHOTO HEI0YeTa; IOTHYHOCTD U MOJTHOTA U3JI0KCHHS.

«4» («X0po1I0») — YPOBEHD BBITOJHEHHUS TPEOOBAHUI BBIIIEC YIOBIECTBOPUTEIHLHOIO: HCIIOIL30BAHUE JOMOIHUTEILHOTO MaTepUaa, MOJHOTa U
JIOTUYHOCTB PACKPBITUA BOIIPOCA, CAMOCTOATCIIbHOCTD CY)KI[GHI/If/'I, OTpPaAKCHUC CBOCT'O0 OTHOLICHUSA K ITPEAMCTY O6cy)KI[eHI/ISI. Hanuuwne ommbox u
HEI0YETOB B KOJHUYECTBEHHOM BBIPAKCHHH 110 OTJCIBHBIM MIPEAMETaM OTPaXKaeTCs B JIOKAJIbHBIX aKTaX O TEKYIEH U UTOTOBO# (pyOeIKHOH )
aTTecTaluy 00yJarOIUXCS.

«3» («y10BJIETBOPUTEIbHO») — JIOCTATOYHBI MUHHUMAJIbHBIA YPOBEHb BBIIIOJIHEHHS TPEOOBAHUH, IPEABIBIIEMbIX K KOHKPETHOM padore,
OTACJIbHBIC HAPYIICHUS JIOTUKH U3JIOKCHHA MaTCpHralla; HCIIOJIHOTA PACKPLITUA BOIIpOCA. Hanuune ommbok u HEAO0YCTOB I10 OTACIIBHBIM
npeMETaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAYKACTCS B JIOKAJIBHBIX aKTaX O TEKYIIEH U UTOTOBO#H (pyOe)KHOM) aTTecTaliii 00yIaroIHXCs.

«2» («1J10X0») — yPOBEHD BBITIOJIHEHUS TPEOOBAHUN HUKE YIOBIETBOPUTEIIHLHOTO: HAPYIICHHUE JIOTUKHU; HETIOJTHOTA, HEPACKPBITOCTh
00Cy’KIaeMoro BOIIpoca, OTCYTCTBHE apryMEHTAIUH JIMOO0 OMHOO0YHOCTh €€ OCHOBHBIX MOJIOXKeHHH. Hanudre ormmoboK ¥ HE0YETOB MO OTACTbHBIM
npeIMETaM B KOJIMYECTBEHHOM BBIPAKEHUH OTPAXKAETCS B JIOKAJIBHBIX aKTaX O TEKYIIEH U UTOTOBOH (pyOekHOI) 00 aTTecTanuu 00ydJarouxcsl.

KOHTpOJII)HO-I/I3MepI/ITeJIbeIe MaTepHUaJibl IPCAHA3HAUYCHBI JJIA IIPOBCPKU YPOBHA YCBOCHUA y‘-IC6HOFO Marcpurajia Ha OCHOBAHUHA
O6paSOBaT€JIBHOFO MHWHHUMYMa COACPIKaHUA O6paBOBaHI/IH n Tpe60BaHI/II71 K YPOBHIO TIOATOTOBKH BBIITYCKHUKOB IIIKOJI. OHu cocTaBiIeHBl HA OCHOBE
MHOT'OJIETHEH ne1arorudecKoi MMPAKTHUKHU C YUYCTOM PA3JINYHBIX MECTOAUYICCKUX pa3pa60TOK.

[To Bcem riaBaM Kypca U UX pazfenaM MpeagaraeTcsl TeKyIui 1 TeMaTUYeCKHil KOHTPOJIb 3HAHUIM 1 YMEHHH B pOopMe XUMUYECKUX JUKTAHTOB U
TECTOB, CAMOCTOATEIbHBIX U KOHTPOJIBHBIX PabOT. 3aanns 000UX BapUAHTOB paOOT CXOIHBI 110 COJIEPKAHUIO U XapaKTEPY BHITIOIHIEMBIX YIEOHBIX
JEUCTBUU.

Hnst oprarmzanuu 3pPekTuBHOM pabOTHI BCEro KJIacca ¢ y4€TOM WHIUBUIYAIBHBIX CIOCOOHOCTEHN KaX0r0 yJalierocs B psjae padoT, BXOISAIINX
B IIOCOOWeE, MPEICTaBICHBI 3aJaHHs] PA3TUYHBIX YPOBHEH CIOKHOCTH.

HezameHnMbIM TOMOIITHUKOM TI€/1arora B KOHTPOJIE 3HAHUH SIBIIAIOTCS 3a/laHus B popMe TecTta. X MOKHO MCTOb30BaTh Ha pa3HBIX dTarax

y4eOHOro nporecca:
* IIpY U3YYEHUU HOBOTO MaTEpHAIIA;

* Ha JTalle 3aKpeIUICHNs] U3y4YEHHOI0 MaTepuana;

* Ha ypokax 0000IIa0IIero MOBTOPEHUS;

* IIpU TEKYIIEM ¥ TEMaTHYECKOM KOHTPOJIE 3HaHWW, YMEHUI 1 HABBIKOB YYAIIUXCS;

* IpY TNOATOTOBKE yYalllMXCs K AK3aMeHaM KakK B YCTHOM, Tak U B MMCbMEHHOH Gopme, ocoOeHHo B popme EI'D.

Jist K101 TEMBI U €€ pa3/iesioB MPeJI0KEeHbI TECTOBBIE 33JaHUsI PA3HOTO YPOBHS CJIOXKHOCTH B JIBYX BapHaHTax, paccuuTaHHble Ha 15—20
MUH WIK Ha 1ebli ypokK. J[J1s BeICTaBIeHUS OLIEHKH MPeAaraeTcsi UCIOIb30BaTh CIEAYIONIYIO MPOIEHTHYIO MIKaly: 35% BBINOIHEHHBIX 3a/1aHui
— OIIEHKA «2»;



36—61 % — orenka «3»; 62—

85% — onenka «4»; 86—100%

— OIICHKA «5».

B 3aBucuMocTy OT pe3yabTaTOB BBIIOJHEHUS! pa0OTHl YUHTEIh MOXKET BHOCHTD B MPEIJIOKEHHYIO CHCTEMY OIICHUBAHUSI KOPPEKTUBBI, TOCKOJIBKY
OCHOBHAs 11eJIb KOHTPOJIS B JIAHHOM CjIy4ae — HE COOCTBEHHO BBICTABJICHHE OIICHKH, a ONPE/ICIICHUE YPOBHS YCBOCHHS YYAIIUMUCS Y4COHOTO
MaTepurasa U HalpaBJICHUH JajbHeiIIel paboThl Ha T OBBIIIICHHEM KauyeCcTBa 3HAHUI

3amanue nmox mudpoit 1 onenuBaercs 3 6amiamu; noa nudpoi 2 — 5 6amiamu; moj U poit 3-8 6amutamu. 3agaHusi, OTMEUCHHBIE *, — IS
WHIMBUIYAIEHOTO BBIIOTHCHHUS.

Ecnu He yka3aHO MHOE, KaXK/IbIil OTBET YaCTEeH OIICHUBACTCS:

« vactu A — 2 Gatamu; » yactu B — 4 Gamnamu;

» yactu C - 6 6amiaMH.

OjHaKo He BCE yJaluecs NPUCTYNArT K 3a1aHusaM yactu C 1 TeM 0oJiee BBITIOJIHSIOT UX MOJHOCTHIO. UTOOBI MOBBICUTH MOJIOKHUTEIHHYIO
MOTHBAIIMIO K BBITOJTHCHUIO 3a1aHnil 9acTu C, y9UTelIb MOKET OOBSBUTH O BBICTABIICHUH TI0 PE3yJbTaTaM TECTa JBYX OIEHOK: TIEPBOM — 3a YaCTH
A u B, a Bropoii — 3a yactb C — ¢ UCIOJIb30BaHUEM MPOIICHTHOM IIKAJIbI OICHKH 3HAHUH.

Bormpocsr st BceX BUIOB KOHTPOJISl 3HAHUI COCTABJICHBI TAKMM 00pa30M, YTOOBI MEIaror ¢ X MOMOIIBI0 MOT BBISIBUThH 3HAHUS yUYAIIUXCS TI0
BCEM Y3JIOBBIM BOIIPOCaM TJIaBhI U pa3ziesia Kak Ha 0a30BOM ypOBHE, Iie HEOOXOAUMO TOJIBKO BOCIPOM3BEICHNE YYeOHOr0 MaTepuana, Tak U Ha
YCIIO)KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMeHHEe aHAIM3UPOBATh M CPAaBHUBATH JIAHHBIE, PUMEHSISI TBOPUYESCKHE CITIOCOOHOCTH.

Bce oOyuaromiye BUbI KOHTPOJISI IPEANONATalOT KOJJIEKTUBHYIO I€ITeIbHOCTD yUaIuxcs 00 B mape, Tu00 B TPYIINE U CaMOIIPOBEPKY.

[Ipu noaroToBKE K KOHTPOJIBHBIM paboTaM HEOOX0AUMO OOPAaTUTh BHUMaHHUE Ha 3a/laHusl YPOKOB 000011ato1iero nopropenus. B atom ciayqae
ydalniecsi B COOTBETCTBUH CO CBOMMU CIIOCOOHOCTSIMH OTIPENENSIOT AJisl ce0s 3a1aHus, KOTOPbIe MOTYT BBITIOTHUTD.

PacuerHbIe 3a1a9u pa3IMIHBIX THIIOB U YPOBHEH CIIOKHOCTH TIPEJICTABIICHBI B ITOCOOWH OJIOKaMU, a TAKXKE BKIIOYCHBI B Pa3HbBIC BUIBI KOHTPOJIS

3HAHUM. YUHUTElIh MOKET MO KEJIaHUIO BKII0YATh UX KaK JOMOJIHUTEIBHOE 3aJaHUE B 000 BU KOHTPOJII WK peajiaraTtb ydaliuMces OTACIIbHBIC
CaMOCTOATCIIbHBIC pa6OTBI 10 pCIICHUTIO HO,Z[O6HBIX 3aaad. HpOBez[eHne XUMHUYECCKOT0 JUKTAHTA

3amanus 111 000MX BapHAHTOB KPATKO 3aMHUCHIBAIOTCS HA JIMIIEBOW CTOPOHE TOCKU WJIM Ha KOJOTPAHCIApaHTE; OTBETHI HA BOMPOCHI JKeIaTEIbHO
HamucaTh Ha 0OpaTHOM CTOpPOHE JOCKU WIIH TakKe Ha KOJOTpaHCHapaHTe. Y YUTellb 3a4UTHIBACT COJIEPIKAaHUE BOMPOCA, yUaIIUeCs 3alHUChIBAIOT
OTBET B TETPASX.
[To oxoHYaHMM TUKTaHTa MPOBOAUTCS CaMOIPOBEPKA:

» OmMOOK HET — OIIEHKA «5»;

* JIOMyIIeHBI 1—2 ommoKku — «4»;

* JIOMYIIEHBI 3 OMIMOKH — «3».

B 3aBuCcHMOCTH OT CTETIEHU MOATOTOBICHHOCTH YUYAIIUXCS YIUTEIb MOYKET U3MEHUTH KPUTEPHI OLIEHKH padOT B TI0JIb3Yy YUCHHKA.



IIpoBenenue camocTOATEILHOM PadOTHI
CamocTosTenpHas paboTa mpernoaaraet JIM0o MmapHyto, JTH00 rpynmnoByr Gopmy paboThl U JaeT BOZMOKHOCTH JIyUIlle OTPa00TaTh U3y4aeMbIe
BOIIPOCHI ITOJT KOHTPOJIEM YYHUTENS U B XO/I€ CAMOCTOSTEIILHOW ACATEIBHOCTH (sl 00yUaromield paboThl) JINOO JIyUIIe OrOTOBUTHCS K
KOHTPOJIBHOH paboTe, KOTOPYIO MPEICTOUT BBHIIOIHITH Ha CIEIYIOMEM Ypoke (it o0oO01aromneit paboTsl). 3ajaHus BBIOIHSAIOTCS B Iape
(rpyre), 94To MO3BOJISIET SKOHOMUTE BpeMsi Ha 0TBeT. OTeNbHbIC 331aHus (1T 3HAKOM *) ydaluecs BRIOJIHIIOT CAMOCTOSATEIBHO. J1J1s1 KOHTPOIIsS
yYaIIUMCS TPEIOCTABISAETCS BO3MOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMHU, KOTOPbIE OYAYT IaHbl yYUTEIEM 110 OKOHUYAHHH PaOOTHI.
KpurtepusiMu ouleHUBAHUSI SBIISIOTCS:

00 cooTBercTBHE AOCTUTHYTBIX MMPEAMCETHBIX, MECTAIPCAMCTHBIX U JINYHOCTHBIX PC3YJILTATOB 06yqa}01111/1xc;1 Tp€6OBaHI/IHM K pe3yjibTaTaM

0CBOEHUs 00pa30BaTeNbHOM MporpaMMbl OCHOBHOTO 0o611ero oopazoanus ®I'OC; O nuHamuka pe3yiabTaToB IPeIMETHOW 00Y4eHHOCTH,
dbopmupoBanus YVY /1.
OneHka JOCTHKCHHS METANIPEIMETHBIX PE3YJIbTATOB MOXKET IMPOBOJUTHLCS B XOJI€ PA3IMUHBIX Tporeayp. OCHOBHON IPOIEAypOi UTOTOBOM
OLICHKH JIOCTHIKCHHS METAIIPEIMETHBIX PE3YJIbTATOB SBISICTCS 3AUUMA UMO208020 UHOUBUOYATbHO2O NPOEKMA

COJAEP)KAHUE NU3YYAEMOI'O KYPCA
8 KUIACC
Tema 1. BBenenne B xumuio (5 4)
XUMHUS — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPALICHUSX.
[ToHsiTHE O XUMUYECKOM JIEMEHTE U (JopMax €ro CyleCTBOBaHMs: CBOOOIHBIX aTOMaXx, MPOCTHIX U CIOKHBIX BELIECTBA
[TpeBpamenus BemiectB. OTIMUNE XUMHUUECKUX PEAKLIUN OT PU3NUECKUX BJICHUN. Poib XMMHU B )KU3HU YeJIOBEKa.
Kpartkue cBeneHust U3 MCTOPUM BOZHUKHOBEHUS U pa3BuTHs xuMmuu. [lepron anxumun. [lonstue o punocodcekom kamue. Xumus B X VI B.
Pa3putue xumun Ha Pycu. Posib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIEHUN XUMHUECKON Hayku - paboTsl M. B. Jlomonocosa, A. M. byrneposa, /1. 1.
Menpeneesa.
XuMHUECcKasi CHMBOJIMKA. 3HAKW XUMHUUECKUX JIEMEHTOB U MPOUCXOKICHUE UX Ha3zBaHUH. Xumuueckue GopMyisl. IHIEKCH 1
kodppumenTsl. OTHOCUTENIbHBIE ATOMHAs U MOJIEKYJISipHasi Macchl. PacueT MaccoBoi 10JIM XMMHUYECKOTO 3JIEMEHTA 10 (JOopMYyJie BEIIECTBA.
[lepuonnueckas cucrema XuMHueckux seMeHToB Jl. V1. MenaeneeBa, ee CTpykTypa: Majible U OOJIbIINe MEPHOIbl, TPYIIIBI U HOATPYIIIBI
(rmaBHast u mobouHast). [lepuoanueckas cucrema Kak ClpaBoO4HOE OCOOUE IS MTOJIYUYEHHUS CBEICHUM O XUMUYECKUX I€MEHTaX.
Pacuérnble 3agaun. 1. Haxox/ieHre OTHOCUTENBHOM MOJIEKYISIPHOM Macchl BEIIECTBA [0 €ro XUMUYecKoil popmyie. 2. Boruncienue
MacCOBOM JI0JIM XMMHYECKOTO JJIEMEHTA B BelIeCTBe 10 ero popmysie. IIpeMeTHbIE Pe3VJbTAThbI 00Y4eHUs
VYyamuiicst JOJKEH ymems.
*  HCIOJIB30BaTh IIPU XapaKTEPUCTUKE BEILECTB IIOHATHS: «aTOM», «MOJIEKYJIA», «XUMUYECKUN DIIEMEHT», «XUMUYECKUN 3HAK, WIX CUMBOID»,
«BEILIECTBOY, «IIPOCTOE BEILIECTBOY, «CIO0KHOE BEILIECTBOY, «CBOICTBA BEIIECTBY», «XUMUYECKUE SIBJICHUSY, «(DU3NUECKUE SIBICHUS,




«K03(hHULHUEHTBI», «MHAEKCH», «\OTHOCUTEIbHAS aTOMHAsl Macca, «OTHOCUTENIbHAS MOJICKYJISIpHAS Maccay, «MaccoBasi JOJIsl DJIEMEHTay;
3HATh: PEAMETHI U3YUYECHHS €CTECTBEHHOHAYYHbIX JUCLUILINH, B TOM YHCIIE XMMUW; XUMUYECKUE CUMBOJIbI, UX HAa3BaHUS U MPOU3HOLI CHUE;
0 kaccu(UIMPOBATh BEIIECTBA 110 COCTABY HA MPOCTHIE U CIIOKHBIE;

pasnuyaTh: Tela U BEIECTBA; XUMUUECKUH 3JIEMEHT U IIPOCTOE BELIECTBO;

OMKCHIBATh: (OPMBI CYIIECTBOBAHHSI XUMHUYECKHX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE BEIIECTBA, CIOXKHBIE BELIECTBA); TAOIUYHYIO
dopmy [leproguueckoil CHCTEMbl XUMHUYECKHX 3JIEMEHTOB; MOJIOKeHUE 3MeMeHTa B Tabmune [[. Y. MeHneneeBa, MCHONB3ys MOHSATHUS
«TIEPUOMY», «TPYIIIAY, «TJIaBHAs MOATPYIINAY, «[T000YHAs MOATPYIINa»; CBOMCTBA BEIIECTB (TBEPIBIX, KUJKHX, ra3000pa3HbIX);

OOBSACHATh CYIIHOCTb XMMHUYECKHUX SIBICHUH (C TOYKM 3PEHHS aTOMHO-MOJIEKYJSIPHOTO YYEHHsS) M UX HPUHLUIHUAIBHOE OTJIMYUE OT
(bu3HYECKUX SIBICHUN;

XapaKTepU30BaTh: OCHOBHBIE METO/IbI U3YUEHUsI €CTECTBEHHBIX JAUCIUIUIMH (HAOI0IEHUE, SKCIIEPUMEHT, MOACITUPOBAHNKE); BEIIECTBO IO €T
XUMHUYECKON (hopMylie COIJIacCHO IIIaHy: KaueCTBEHHBIM COCTaB, THUIl BelleCTBA (MPOCTOE WIJIM CIOKHOE), KOJIMYECTBEHHBIM COCTaB,
OTHOCHUTEIIbHAsI MOJIEKYJISIpHAS Macca, COOTHOIIIEHHE MAacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JJOJIU AJIEMEHTOB B BEIIECTBE (MMl CIOKHBIX
BELIECTB); POJIb XUMHUHU (TIOJIOKUTEIBHYIO U OTPULIATEIbHYIO) B KU3HU YEJIOBEKA, ApIYMEHTUPOBATh CBOE OTHOLIEHHE K 3TOM npo0lieme;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO MacCy BEIIECTBA U MAaCCOBYIO 00 XUMUYECKOI'O 3JIEMEHTA B COCIMHEHUSIX;

MPOBOAMTDH HAOJIIO/ICHUSI CBOMCTB BEIIECTB U SIBICHUMN, TPOUCXOASIINX C BEIIECTBAMH,

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHU s
VYuamuiicst JOJKEH ymems.

OTIPEAENATh MPOOJIEMBI, T. €. YCTAHABIMBATh HECOOTBETCTBUE MEXAY KEJTA€MbIM U ACHCTBUTEIbHBIM; [ COCTABJIAITH  CJIOXKHBIM  IUIAH
TEKCTa;

BJIAJICTh TAKUM BUJIOM H3JI0KEHUS TEKCTA, KAK IOBECTBOBAHUE;

0] PyKOBOJICTBOM YUHUTENIsl POBOJUTH HEMOCPEACTBEHHOE HAOII0ICHHE;

0] PyKOBOJICTBOM yuHUTeNs 0hOpMIISTh OTYET, BKIFOYAIOLINN onKcaHie HaOI0AeHuUs, €r0 Pe3yJIbTaTOB, BBIBOIOB,;

HCIIONIb30BaTh TaKOW BHJI MBICICHHOTO (MA€aIbHOT0) MOJEIHPOBAHUS, KaK 3HAKOBOE MOJEIMPOBaHHE (HAa MPUMEPE 3HAKOB XUMHUECKUX
AIIEMEHTOB, XUMUYECKHUX (HOpMYI);

MCIIONIb30BaTh TAKOW BUJ MAaTePHAIBLHOTO (IIPEAMETHOT0) MOJACTUPOBAHUS, KaK (U3MUECKOe MOACTUPOBaHNE (Ha IPUMEpPE MOJCIUPOBAHUS
aTOMOB M MOJIEKYJ);

MOJIy4yaTh XUMUYECKYIO HH(POPMAIUIO U3 PA3IUYHBIX HCTOYHUKOB;

ornpeaensaTh OOBEKT U acTeKT aHaIu3a U CUHTE3a;

OTIpeeNATh KOMIOHEHTHI 00bEKTa B COOTBETCTBUU C ACTIEKTOM aHallu3a U CUHTE3a;

OCYIIECTBIISITh KaYECTBEHHOE U KOJIMYECTBEHHOE OIMCAaHUE KOMIIOHEHTOB 00bEKTa; O ONpeiesiTh  OTHOIIEHHS O00BbEeKTa C  JIPYTHUMH
obbekTamu; O OTIpEIEIATh CYIIECTBEHHBIC TPU3HAKK 00bekTa. Tema 2. ATOMBI XUMH4YECKHX 3JieMeHTOB (10 u)



ATOMBI Kak (popma CyIeCTBOBaHHSI XUMHUECKUX 3JIeMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU aTOMOB. J[0Ka3aTenbCTBa CIOKHOCTH
ctpoenus aromoB. OnbITel Pesepdopaa. [Inanerapras Moaenb CTpOSHUS aTOMA.

CocraB aTOMHBIX s/1€p: IPOTOHBI U HEUTPOHBL. OTHOCUTENBbHAS aTOMHAs Macca. B3auMoCBs3b NOHATHI «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHAsI aTOMHAsi Macca.

H3meHeHune uncia MpoTOHOB B si/Ipe aTomMa - 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

N3meHenue unciia HEUTPOHOB B siApE aToma - 00pa3zoBaHue U30TONOB. COBPEMEHHOE OIMPEACIICHUE MOHATUS «XUMUYECKUN AIIEMEHTY.
M30T0onbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XUMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOEHUE AMEKTPOHHBIX 000JI0YEK aTOMOB XUMHUECKUX 37eMeHTOB Nel-20 nepuoandeckoit cucremsl 1. V1. Menneneesa.
[TonsiTre 0 3aBepILICHHOM U HE3aBEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuaeckux 3meMeHToB Jl. M. MeneneeBa u ctpoeHrne aToMoOB: (PU3UUYECKUN CMBICIT TTOPSIAKOBOTO HOMEpa
3JI€MEHTa, HOMepa I'PyIIIbl, HOMepa NePHOIa.

W3meHeHune yuciia 371eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U
OTpUIATEeNbHBIX HOHOB. MOHBI, 00pa30BaHHBIE AaTOMAMU METAIIJIOB U HeMETaIIOB. [IpHUrHbBI U3MEHEHHSI METAJNIMYECKUX U HEMETAJUTHUECKHUX
CBOMCTB B IepUoAax U rpymnmax.

O6pa3oBanue 6uHapHBIX coeauHeHuil. [Tonstue 00 noHHo# cBsizu. Cxembl 00pa30BaHUs HOHHOM CBS3U.

B3aHMOZ[€I>'ICTBHC ATOMOB XUMHYCCKUX BJICMCHTOB-HCMCTAJZIOB MCIKAY co0o0ii - 06p330BaHI/I€ ABYXATOMHBIX MOJICKYJI IPOCTBIX BCUICCTB.

KoBasieHTHas HENOJAsIpHAs XMMUYECKas CBS3b.

DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBL.

B3anmosieiicTBre aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAIUIOB MEXAY CO00H - 00pa3oBaHNe OMHAPHBIX COETUHEHUN HEMETAIIOB.
DIEeKTPOOTPULIATETLHOCTD. [IOHITHE O KOBAJIGHTHOM TOJIAPHOM CBSI3H.

B3aumMoneiicTBre aTOMOB XUMHUECKUX 3JIEMEHTOB-METAIIJIOB MEXy CO00M - 00pa3zoBaHKe METANTNYECKUX KpUCTaLIoB. [loHsTHE O
METaJUIMYECKON CBSI3U.

JemoncTpanuu. Mozienu aToMOB XUMHUYECKUX J1eMeHTOB. [lepnoandeckas cucremMa xumuueckux anemenToB 1. . Menneneesa.

IIpeaMeTrHBIE Pe3yJLTATHI 00VUEeHUS
VYyamuiicst JOJKEH ymems.

. HCIIOJIB30BAaTh IMPH XAPAKTCPUCTUKE ATOMOB IIOHATHUA: «IIPOTOH), ((HGfITpOH», (QJICKTPOH», «XUMHYCCKUH 9JIEMCHT», «MaCCOBOC€ YHCIIO»,
«HU30TOII», «Z-)J'ICKTpOHHBIﬁ CHOﬁ)), «QHEPT eTUUCCKUI YPOBCHBY», <«QJICMCHTLI-MCTAJIIbD», «BJICMCHTBI-HEMCTAJUIBD)Y, HPU XAPAKTCPHUCTHUKEC
BCIICCTB IIOHATHA «HMOHHAas1 CBA3b», «MOHBI», «KOBaJICHTHAasA HCIMOJIsIpHAad CBA3b», «KOBaJICHTHAas noJjrsipHad CBA3b»,

QIICKTPOOTPUHATEIIBHOCTDE», «KBAJICHTHOCTL», «MCTAJINIMUCCKAsS CBA3b»,

. OIMUCBIBATH COCTAaB U CTPOCHUC aTOMOB 3JICMCHTOB C NOPAAKOBBIMU HOMEpaAMU 1—208B HepHOHI/I‘{eCKOﬁ CUCTEMEC XUMHNYCCKHX DJICMCHTOB I[

H. Menpaeneena;

. COCTAaBJIATb CXCEMBbI PACIIPCACIICHUA 3JICKTPOHOB I10 JJICKTPOHHLIM CJIOSAM B BHCKTpOHHOﬁ 000JI04Ke aTOMOB; CXCMbI O6pa3OBaHI/I$I Pa3HbIX

TUTIOB XUMUYECKOH CBS3U (MOHHOM, KOBAJIEHTHOM, METAJITHIECKOM ),



OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMMUYECKHUX 3JIEMEHTOB (3aps[0B sIep aTOMOB, YHMCJIa AJIEKTPOHOB Ha BHEUIHEM
JJIEKTPOHHOM ~ CJI0€, YHCJIO 3alOJHSAEMBIX JJCKTPOHHBIX CIIOEB, paguyC aToMa, JJIEKTPOOTPHULATEIBHOCTh, METAUIMYECKHE U
HEMETAJUIMYECKUE CBOWCTBA) B IEpuojAax W rpynmnax (miaBHbIX noiarpynnax) Ilepumonmyeckoil cucreMbl Xxumuueckux snemeHtos 1. .
MenpneneeBa ¢ TOUKHM 3pEHHsI TEOPUU CTPOCHUSI aTOMa;

CPaBHMBATh CBOMCTBA aTOMOB XMMHYECKUX 3JIEMEHTOB, HAXOJAUIMXCS B OJHOM IIEPUOJIE WM TIIaBHOU noarpymnme Ilepuoaudeckoi cuctemsl
xumuueckux ieMeHToB /1. V1. Menneneesa (3apsiioB s7ep aTOMOB, YHCIa 3JIEKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM CJIO€, YMCIIO 3aI0JIHAEMBIX
JJIEKTPOHHBIX CJIOEB, PAJNYC aTOMA, 3JIEKTPOOTPULIATEIbHOCTh, METAJUINYECKHE U HEMETAJUINYECKHE CBOMCTBA);

JIaBaTh XapaKTEPUCTUKY XMMHUYECKHUX JIEMEHTOB 110 UX MOJIOKEeHMIO B [leproauyeckoi cucreme xumuueckux 3neMeHToB /1. . MenzaeneeBa
(XMMUYeCKUIl 3HaK, MOPSAKOBBIA HOMEp, MEPHUOJ, Ipylna, MOArpyIlna, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHE aToMa — 3apsaj sjapa,
YHCJIO MPOTOHOB M HEUTPOHOB B si/Ipe, 00111ee YHUCIIO AIEKTPOHOB, paclpeiesieHUue 3JEKTPOHOB MO 3IEKTPOHHBIM CII0SIM);

OIpeNeNATh THUIl XMMUYECKOH CBSI3U 110 (pOpMyJie BEILECTBa;

IIPUBOAUTH IIPUMEPHI BEIECTB C Pa3HBIMU THUIIAMU XMMHUYECKOM CBSI3H;

XapaKTepU30BaTh MEXaHU3Mbl 00Pa30BaHMSI KOBAJICHTHOU CBsI3H (OOMEHHBIN ), HOHHOM CBSI3U, METAJUTMYECKOH CBSI3U;

YCTaHABJIMBATh IPUUUHHO-CIIEICTBEHHBIE CBA3U: COCTaB BEIIECTBA — TUIl XMMHUYECKOU CBSI3U;

COCTaBIIATH (POPMYIIBI OMHAPHBIX COSTMHEHHUI IO BAJIGHTHOCTH;

HAXOJUTh BAJIEGHTHOCTh AJIEMEHTOB 110 (opMyJie OMHAPHOTO COEIUHEHNS.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst JOJKEH ymems.

(bopMynHpOBaTh TUIIOTE3Y O PEILICHHIO MPOOIIEM;

COCTABJIATh IUIAH BBINOJHEHHUs Y4eOHOHM 3ajauM, peuieHus NpodJeM TBOPYECKOIO M IOMCKOBOTO XapaKTepa, BBIMOJHEHHS IPOEKTa
COBMECTHO C YYHUTENEM;

COCTABIIATH TE3HCHI TEKCTA;

BJIaACTh TAKUM BUJIOM H3JIOKECHHUA TEKCTA, KaK OIIMCAaHUCEC,

UCIOJIb30BaTh TaKOM BUJ MBICIEHHOTO (MA€alIbHOT0) MOAEIMPOBAHUSA, KaK 3HAKOBOE MOJEIMpPOBaHME (Ha NMPUMEpPE COCTABICHMS CXEM
00pa30oBaHMs XUMUYECKOU CBA3H);

UCTIOJTF30BaTh TAKOH BHJI MaTEPHAIHHOTO (ITPEIMETHOTO) MOJICIIMPOBAHMS, KaK aHAIIOTOBOE MOJCITUPOBAHHE;

UCIIOJIb30BaTh TaKOM BHJ] MaTepHAIbHOrO (MPEIMETHOr0) MOJEIMPOBAaHUS, Kak (U3MYECKOe MOJENIMpOoBaHUE (Ha HpuMepe Mojeneit
CTPOEHUS aTOMOB);

OIpECaACIIATD 00BEKTHI CpaBHCHHA U aCIICKT CPABHCHUA O6’B€KTOB;

BBINOJIHATH HETIOJTHOE OJJHOJIMHEHHOE cpaBHEeHue; O BBINOJIHATH HETIOJIHOE KOMILJIEKCHOE CpaBHEHME; O BBIOIHSTD MIOJTHOE
OJTHOJIMHEHHOE CpaBHEHHE.



Tema 3. Ilpoctbie Bemecra (74)

[TonoxeHne METAJJIOB U HEMETAJUIOB B MEPUOJMYECKON cucTeMe Xxumudeckux snmemeHToB 1. 1. MenneneeBa. Baxkueiimue npoctsie
BEIIIECTBA - METAIUIBL: XKeJIe30, ATFOMUHUN, KaJIbIi, MAarHUH, HATpuid, Kamuii. O0mme (Gu3ndeckue CBOMCTBA METaJIOB.

BaxHeiimme mpocTeie BemecTBa - HEMETallbl, 00pa30BaHHBIE aTOMaMH KHUCIIOpOa, BOJIOpoa, a30Ta, cephl, pocdopa, yrieposa.
CrocoOHOCTh AaTOMOB XMMHYECKHUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX BEIIECTB - AJUIOTPOMHS. AJUIOTPOITHBIC MO (DUKAIIH
Kucioposa, pocdopa u 0yioBa. MeTauimueckre ¥ HeMETATMYSCKHUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JISJICHUS ITPOCTHIX BEIIECTB Ha
METaJUIbl 1 HEMETAJLJIEI.

[TocTostHnnas ABoraapo. KommuectBo BemectBa. Mousb. MosnsipHas macca. MoJIsipHBIN 00beM Ta3000pa3HbIX BemecTB. KpaTHble e MHUIIBI
KOJIMYECTBA BEIIECTBA — MUJUITMMOJIb U KMJIOMOJIb, MUJUTUMOJIIPHASA U KHJIOMOJISIPHASE MACcChl BEIECTBA, MUJUTUMOJIIPHBIN M KUJIOMOJISIPHBIN
00bEeMBI Ta3000pa3HBIX BEIIECCTB.

Pacuets! ¢ UCTIOIB30BaHUEM TTOHITHI «KOJUYECTBO BEIICCTBAY», «MOJISIPHAS MAccay, «MOJIIPHBINA 00BEM Ta30By», «IIOCTOSIHHAS ABOTaaApO».

PacuerHble 3anauu. 1. Borurcnenue MOJISIpHOI MacChl BEIIECTB MO XUMUYECKUM (popmyram. 2. PacueTsl ¢ HCTIOIb30BaHUEM MTOHSATUI
«KOJIMYECTBO BEIIIECTBA», «MOJISIPHAS MACCay», «KMOJISIPHBIA 00bEM ra30By, «ITOCTOSIHHA ABOTAIPO».

JemoncTpanuu. HekoTtopble MeTaIbl 1 HEMETAJUIBI KOJIMYECTBOM BetecTBa 1 Mosib. Mojienb MOJISIpHOTO 00BbeMa ra3000pa3HbIX

BEIICCTB.

IIpeameTHbIE Pe3yabTATHI 00YUEeHHUS
Yyamuiics 0JKEH ymems.:
¢ WCIOJIb30BaTh TPH XapaKTEPUCTUKE BEIICCTB TMOHITHS: «METAIIBD»), «IUIACTHYHOCTBY, «TEIJIONMPOBOIHOCTBY, <OAJIEKTPOIPOBOTHOCTHY,
CHEMETAJUTBIY, «AJTOTPOIHUSY, «aJUIOTPOITHBIC BUIOM3MEHEHUS, MM MOTU(DUKAIIUN Y,

+  ONUCHIBATH IIOJIOKCHHUE DJICMCHTOB-METAIUIOB M JJIEMEHTOB-HEMETaIOB B Ilepmoamueckoi cucreme xumudeckux dnementoB JI. U.
MeHpeneeBa;

«  KJIaccu(UIUPOBATH MPOCTHIEC BEHIECTBA HA METAJIBI U HEMETAIUIBI, DJIEMEHTHI;

«  ONpEIeNITh MPUHAIIC)KHOCTh HEOPTAaHUIECKUX BEIIECTB K OJJHOMY M3 U3YUEHHBIX KJIACCOB — METAJUTbI U HEMETAILIBL

+  JIOKa3bIBaTh OTHOCHTEIHLHOCTH JCJICHUS IPOCTHIX BEIIECTB HAa METAJUTB M HEMETAJLTBI,

«  XapakTepus3oBaTh oOmIHEe (U3MIECKHE CBONCTBA METAJIIOB;

*  YCTaHABJIMBATH MPHYWHHO-CJICICTBEHHBIC CBS3M MEXIY CTPOCHHEM aTOMa M XUMHUYECKOW CBS3BIO B MPOCTBHIX BEIIECTBAX — METAJUIAX H
HEMeTalIax;

«  OOBSICHATH MHOTOOOpA3Ue MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJlJIOTPOIIHS;

+  ONHUCHIBATH CBOMCTBA BEIIECTB (Ha MPUMEPax MPOCTHIX BEIMIECTB — METAJUIOB U HEMETAJLIOB);

+  cOOJI0JIaTh TIPaBHJIa TEXHUKH OC30ITACHOCTH MPH MPOBEICHNN HAOIOICHUH 1 Ta00PaTOPHBIX OIBITOB;



*  HCIOJIb30BaTh MPHU PEUICHUU PACUETHBIX 3a/au MOHATUS: «KOJUYECTBO BEILECTBA», «MOJIb», «IIOCTOSIHHAsI ABOTaJpo», «MOJISpPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «HOPMAJILHBIE YCIOBUSY;
+  TMPOBOJUTH PACUYETHI C UCIOIH30BAHUEM TMOHSTHIA: «KOJMYECTBO BEIIECTBA», «MOJISPHASI MAacca», «MOJISIPHBIA 00BbEM Ta30By», «IIOCTOSHHAS
ABoraapo».
MeTanpeamMeTHbie pe3yJabTaTbl 00y4eHUs
VYvyamuiicst JOJKEH ymems.
*  COCTaBJIATb KOHCIIEKT TEKCTa;
*  CaMOCTOATENLHO UCIOJIb30BATh HEMOCPEICTBEHHOE HAOIIOICHUE;
*  CaMOCTOSITEIHHO OPOPMIISITh OTYET, BKIIOYAIOIINIA OMMCaHUEe HAOIIOICHUS, €T0 PE3YIbTAaTOB, BHIBOIOB; 0  BBIMIOJIHATH MIOJIHOE
KOMIUIEKCHOE CpaBHEHueE; O BBITNIOJHATH CPAaBHEHUE TI0 aHATIOTHH

Tema 4. CoeanHeHUsI XHMUYECKHUX 3JIeMeHTOB (12 u)

Crenenb okucienus. OnpezeneHue CTeneHn OKUCIICHUS YIEMEHTOB 110 XUMU4Yeckoi popmyre coenunenus. CoctaBienue hopMyi
OMHApHBIX COSAMHEHUH, 00N CIOCO0 MX Ha3bIBaHHUS. bUHApHBIE COSAMHEHMS: OKCUIBI, XJIOPUIb, Cyabhuasl u ap. CoctaBieHue ux Gopmyi.
[IpencraBuTenu OKCUAOB: BOJA, YIIIEKUCIIbII ra3 U HerameHas u3BecTh. lIpencraBurenu neTydynx BOAOPOAHBIX COEUHEHUN: XJIOPOBOIOPOI U
aMMHaK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUs. PacTBOpuMOCTs OCHOBaHUi B Bojie. Tabnuiia pacTBOPUMOCTH THIIPOKCHJIOB U COJIEH B BOJIE.
[IpencraBuTenu menoden: rTUAPOKCUABI HATPUS, Kayud U Kaiblus. [loHsTHe 0 KauecTBeHHbIX peakuusax. UHaukaTopsl. 3MeHeHne okpacku
WHJUKATOPOB B IIEJIOYHON Cpese.

Kucnotsl, ux coctaB u Ha3BaHus. Kinaccudukamus kucnot. [IpencraButenu KUCIOT: cepHasi, COJSIHAs U a30THasl. I3MeHeHne oOKpacku
WHJIUKAaTOPOB B KUCJIOTHOM Ccperie.

Conu Kak Npou3BOJIHBIE KUCIOT U OCHOBaHUM. X cocTaB n Ha3BaHusA. PactBopuMocTs coselt B Boae. IIpencraBurenu coneii: Xaopuna
HaTpus, KapOooHaT U pocdaT KanbLus.

AMop(dHBIE 1 KpUCTaJUINYECKUE BEIIECTBA.

MexMoneKyspHbIe B3aUMOAeUCTBUS. THUIIBI KPUCTAJUIMUECKUX PEUIETOK: HOHHAs, aTOMHAsI, MOJIEKYJISIPHAS. U METAJUTMYECKas.
3aBUCHUMOCTh CBOMCTB BEILIECTB OT THUIOB KPUCTANTNYECKUX PEIIETOK.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH ITOCTOSIHCTBA COCTaBa AJIsl BEUIECTB MOJIEKYJIIPHOIO CTPOEHUS.

Yucrele BemecTBa U cMecu. [IpuMeps! xKUIKUX, TBEPIABIX U ra3000pa3HbIx cMeceid. CBONCTBA UUCTHIX BellecTB U cMeceil. Mx cocras.
MaccoBast u 00beMHast 0JIM KOMIIOHEHTa CMeCHU. PacueTsl, CBS3aHHBIE C UCIIOJIb30BAHUEM TTOHSITHUS JIOJIS.

Pacuérunle 3axauu. 1. Pacuer MaccoBoil 1 00bEMHOI JOI€H KOMIIOHEHTOB CMECH BeEIIECTB. 2. BeIdmciieHne MacCcoBOI I0JIM BEIECTBA B
pacTBOpE M0 U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA U Macce pacTBOpUTENA. 3. BorunciaeHne Macchl pacTBOPSEMOTrO BEIIECTBA U PACTBOPUTEIS,
HEOOXOIUMBIX IS IPUTOTOBIICHUS ONPEIEIEHHON MacChl pacTBOPa C M3BECTHOM MacCOBOM JI0JI€H paCTBOPEHHOTO BEIIECTBA.



I[CMOHCTpaIII/II/I. O6paSHBI OKCHJOB, KUCJIOT, OCHOBaHHWM U COJICH. MOI[GJ'II/I KPpUCTANIMYCCKUX PCHICTOK XJIOpUAa HATPUs, ajiMasa, OKCHUaa

yraepoza (1V). Crioco6s! pasnenenus cMmeceit, auctumnsaius soasl. IIpeiMeTHbIE pe3YJibTAThl 00VUEHHUs
VYuamuiicst JOJKEH ymems.

MCII0JIb30BATh MPU XaPAKTEPUCTUKE BEIIECTB MOHITHUS: «CTETIEHb OKUCIICHUS», «BAJICHTHOCTDY, «OKCUABD», «\OCHOBAHUS, IIEIOUN»,
«Ka4eCTBEHHAsl PEaKIUI», «MHIUKATOP», «KUCIOTBIY, KHCIOPOACOAEpKAIINE KUCIOThI, «OECKUCIOPOJHbIE KUCIOThI, «KHUCIOTHAS
cpenay, «IenovYHas cpeay, «HehTpanbHas cpenay, «kana pH», «conm», «aMmop(dHbIE BEIECTBa», «KPUCTAJTUIMYECKUE BEIIECTBAY,
«KpUCTAJNINYECKas peUIeTKa», «KMOHHAS KPUCTAJUIMYECKas PelIeTKa», «aTOMHAsl KPUCTAJLTMYEeCKas pelIeTKay, «MOJICKYIsipHas
KPUCTAJUTMUECKAs PEIIETKAy, «METATNYECKas KPUCTAITHYECKAsL PEIIETKAY, «CMECH»;

KJIACCHU(UITUPOBATH CIIOKHBIC HEOPTAHUYECKUE BEIIECTBA 10 COCTABY Ha OKCHJIBI, OCHOBAHMSI, KCIIOTHI ¥ COJI; OCHOBAHUS, KUCIIOTBI U COJIU
M0 PAaCTBOPUMOCTHU B BOJIE; KHCIIOTHI IO OCHOBHOCTH U COJIEPKAHUIO KHCIIOPO/Ia;

OTpPENIETATh MPUHAIICHKHOCTh HEOPTaHUUECKUX BEIIECTB K OJHOMY U3 M3YUYEHHBIX KJIACCOB (OKCHJBI, JIETy4YHe BOJOPOJHBIE COCAUHEHUS,
OCHOBaHUS$, KUCJIOTBI, COJIN) 1O (POopMYyIIE;

ONKCHIBATh CBOMCTBA OTAENBHBIX MpEACTABUTEICH OKCHUIIOB (HA MpPUMEpPE BOABI, YIJIEKUCIOrO Tras3a, HETalleHON H3BECTH), JETy4YuX
BOJIOPOJHBIX COCIUHEHUHN (HAa MpUMEpE XJIOPOBOJOPOJAa M aMMMAKa), OCHOBAHUU (Ha MpUMEpE TUAPOKCHIOB HATPHS, KAIUS U KaJbLUA),
KHUCTIOT (Ha MpUMepe CEpHOM KHUCIOTHI) M coyiel (Ha mpumepe XJopujaa Hatpus, kapOoHara kambius, ¢ocdara kambius); O onpeneisTh
BaJICHTHOCTh U CTENEHb OKHCIIECHUS JIEMEHTOB B BEIIIECTBAX;

COCTaBIATH (DOPMYIIBI OKCUAOB, OCHOBAHUM, KHCIIOT U COJIEH 1O BaJCHTHOCTSIM M CTETICHSIM OKHCIICHUS JIEMEHTOB, a TaKXKe 3apsiiaM HOHOB,
YKa3aHHBIM B Ta0JIMIle paCTBOPUMOCTH KHUCIIOT, OCHOBAHUI U CoJIeH;

COCTABJISITh HA3BaHUs OKCHUJIOB, OCHOBaHUH, KUCIIOT U COJIEH; CPAaBHUBATh BaJICHTHOCTh U CTENIEHb OKUCIIEHUS, OKCHUJIbl, OCHOBAHHMS, KUCIIOTbI
Y COJIU 10 COCTAaBY;

MCIIONIb30BaTh TAOIUITY PACTBOPUMOCTH JIJISl ONIPEICTICHHS] PACTBOPUMOCTH BEIIECTB;

YCTaHABIMBATh T€HETUUYECKYIO CBS3b MEXKIY OKCHJIOM M THUIPOKCHUIOM U HA0OOPOT; MPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKAY CTPOSHUEM
aToMa, XUMHUYECKOU CBSI3bI0 M TUTIOM KPUCTAJUTMYECKON PEIIETKH XUMUYECKUX COCTMHCHHI;

XapaKTepU30BaTh aTOMHBIEC, MOJIEKYJISIPHBIC, HOHHBIE METAJUTMYECKUE KPUCTATUIMUECKHUE PEIIETKH; CPETy pacTBOpa C MOMOIIbI0 mKaibl pH;
MPUBOAUTH TIPUMEPHI BEIIECTB C pa3HBIMH THIIAMHU KPUCTAJUIMUECKON PEIICTKH;

MIPOBOJIUTH HAOIOICHUS 32 CBOWCTBAMH BEIIECTB U SBJICHUSMH, MPOUCXOSAIINMU C BEIIECTBAMU;

coOroaaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH TIPU MTPOBECHUH HAOIOICHUN U OTIBITOB;

HCCJIEI0BATh CPEY PACTBOPA C MOMOIIBIO MHIMKATOPOB; IKCIIEPUMEHTAIBHO Pa3IMyaTh KUCIOTHI U HIEIO0YH, MOJb3YyACh UHIUKATOPAMU;
WCIIOJIb30BaTh MPH PELICHUM PACUETHBIX 3aJau MOHSATUS «MaccoBas JOJs 3JIEMEHTa B BEIIECTBE», «MaccoBas J0Ji1 PacTBOPEHHOTO
BEIIECTBa», «00BbEMHAas 015 ra3000pa3HOro BEIIECTBAY;



*  TPOBOJIUTH PAcCUeThl C HMCIOJB30BAaHHEM MOHATHI «MaccoBas JOJS JJIEMEHTAa B BEIIECTBE», «MAaccOBasi JI0JII PACTBOPEHHOTO BEILIECTBAY,

«00BeMHas 707151 ra3000pa3HOro BEIIECTBAY.
MeTanpeaMeTHble pe3yJbTAThl 00yYeHHUs
VYyamuiicst 10JKEH ymems:

+  COCTaBJIATH Ha OCHOBE TEKCTa TAOJHUIIBI, B TOM Yuclie ¢ mpuMeHeHneM cpeacts UKT;

+  TOJ pyKOBOJCTBOM YUHUTEIISl POBOJUTH ONMOCPEAOBAHHOE HAOIOICHHE

+  TOJI pyKOBOJCTBOM YUUTEIs1 OPOPMIISTH OTUYET, BKIIOYAIOLINI OMMCaHUE SKCIIEPUMEHTA, €r0 Pe3yIbTaToOB, BEIBOJIOB;

«  OCYIIECTBJIATh HMHIYKTHBHOE 0000mIeHHE (OT EJMHMYHOTO JIOCTOBEPHOTO K OOIIEeMy BEpPOATHOCTHOMY), T. €. ONPEAesIThH oOIIme
CyIIECTBEHHBIE MIPU3HAKH JIBYX U 0oJiee 0OBEKTOB U (PUKCUPOBATH UX B (hOpME MOHSITHS WIIN CYKICHHS,

*  OCYILECTBJIATh JENyKTHBHOE 0000lIeHHEe (MOABEIEHUE E€IMHUYHOIO JOCTOBEPHOro IMOj O0Ilee JOCTOBEPHOE), T. €. aKTyalu3HpoBaTh
MIOHSATHE WK CYXKJCHUE, U OTOXKIECTBISATH C HUIM COOTBETCTBYIOIIHE CYIIECTBEHHBIE IPU3HAKKA OAHOTO WK OoJiee 00BEKTOB; O OmpeaessTh
acIeKT KJaccu(uKauuy;

*  OCYILECTBJIATH KIaccu(pUKaIuIO; O 3HATh U UCTIOJB30BAThH PA3IMUHbIC (POPMBI MIPEACTABICHUS KIACCUPUKAIIHH.

Tema 5. U3MeHeHus:, npoucxoasimme ¢ Bemecrsamu (10u)

[TonsiTHe ABIEHUI KaK U3MEHEHUH, IPOUCXOASILUX C BeLIECTBaMHU. SIBIEHNUS, CBA3aHHbBIE C N3MEHEHUEM KPUCTAJTINYECKOIO CTPOEHUS
BEIIIECTBA MPH IMOCTOSTHHOM €T0 cocTaBe, (puzndeckue sipaeHus. Guznueckue sBIeHNUs B XUMUU: TUCTUIUIALUS, KPUCTAJUIN3ALUS, BbITIApUBAHHUE U
BO3IOHKA BEILECTB, LIEHTPU(PYTUPOBAHUE.

SIBneHus1, cBA3aHHBIE C U3MEHEHHEM COCTABa BEILIECTBA, - XUMUUYECKHUE peakiuu. [Ipu3Haku 1 ycioBUs NPOTEKAaHUS XUMUYECKUX PEAKIIUH.
[TonsiTHE 00 K30~ M PHIOTEPMUUECKHUX peaKIUAX. Peakiiny ropeHust Kak 4acTHBINM ciydail 9K30TepMUYECKUX PEAKIHi, MPOTEKAIOIIUX C
BBIJIEJICHUEM CBETA.

3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKHUE YpaBHEHU. 3HaUeHHE UHIEKCOB U K03 puirenToB. CocTtaBiieHue ypaBHEHUI
XUMHYECKHUX PEAKIIUH.

Pacuersl o xumuueckuM ypaBHeHUsAM. Perienne 3a1a4 Ha HaX0X/I€HHE KOJIMYECTBa BEIlleCTBA, MacChl WM 00beMa MPOAyKTa PEAKIUH 110
KOJINYECTBY BEIIECTBA, MACCE UM 00bEMY UCXOIHOTO BellecTBa. PacueTsl ¢ MCIOIb30BaHUEM MOHSITHUS «I0Js1», KOT/1a UICXOIHOE BEIIECTBO JaHO B
BHJIE pAcTBOPA C 3aJJaHHOM MacCOBOM JI0JIEN paCTBOPEHHOI'O BENIECTBA WIIM COJIEPKUT ONPEETIECHHYIO T0J0 MpuMecen. Peakunu pa3znoxxeHus.
[TonsTHe 0 ckopocTH XUMHUYECKUX peakunid. Kartanuzatopsl. @epMeHTHI.

Peakuuu coennnenus. Katanutudyeckue u HekataiuTuueckue peakiuu. O6paTumMblie 1 HEOOpaTUMbIE peaKLUu.

Peakuuu 3amenieHus. DIEKTPOXUMUYECKHUH psJl HAIPSKEHUIM METaJIOB, €0 MCIOJIb30BaHUE AJIsi IPOrHO3UPOBAHMS BO3MOXKHOCTH
IIPOTEKAHUS PEAKIMI MEXAY METAJTIAMH U PACTBOPaMM KUCJIOT. Peakiiuy BHITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEN IPYTUMU
MeTaJlJIaMH.

Peakiuu oomena. Peakunu HelTpanu3anuu. Y cI0BUs MPOTEKAHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.



Tunbel XUMUUECKUX PEAKIH (110 MPU3HAKY «UUCIIO U COCTaB MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMN») HA MPUMEPE CBONCTB BOJIBI.

Peakuus paznokeHus - 31€KTpoiIu3 Bobl. Peakuuy coenHeHus - B3aMMOICHCTBUE BOJIbI C OKCUAAMM METAJNIOB M HeMeTasuioB. [lonsaTue
«TUIPOKCUIB». Peakiuy 3aMerieHus - B3auMO/IEHCTBHE BOJIBI C IETOYHBIMU U ILEI0YHO3EMENbHBIMU MeTallIaMu. Peakiiuu oOMeHa (Ha npumepe
THJIPOJIH3a CyIb(HIa aTIOMUHUS U KapOuaa Kaiablus).

Pacuérnbie 3aJauM. 1. Beruncnenue no XuMu4ecKuM YpaBHCHHAM MACCBI UJIM KOJIMYCCTBA BEIICCTBA 110 HM3BECTHOM Macce HiIn KOJIMYCCTBY

BEIIIECTBA OJIHOTO U3 BCTYIMAMIINX B PEAKIIUIO BEIIECTB WIIA MIPOIYKTOB PEaKIuu. 2. BbunciaeHne Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) IPOAYKTa
peaxIuu, eciIi U3BECTHA Macca UCXOAHOIO BEUIECTBA, CONEPIKAIIETO ONPEeACTICHHYIO OO IpuMeceii. 3. Boruncnenue Macchl (KoauuecTBa
BellecTBa, 00beMa) MPOIyKTa peaklluy, €ClIM U3BECTHA Macca pacTBOpa M MaccoBasi A0Sl paCTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHbIE PE3YJIbTATHI 00YUEHHUS .

VYuamuiicst JOJKEH ymems.

KJIaCCU(UIIUPOBATh XMUMHUUYECKHE PEAKIMU IO YHUCIY U COCTAaBY HCXOJHBIX BEIIECTB M MPOAYKTOB pPEaKIUH; TEIIOBOMY 3 (deKTy;
HAIPABJICHUIO IPOTEKAHUS PEAKIIMM; YYACTUIO KaTaanu3aTopa;

UCIIONIb30BaTh TAOMUIly PACTBOPUMOCTU [UIsl OINpEAENCHUS BO3MOKHOCTH TPOTEKaHHs peakiuili OOMeHa; S3JIEKTPOXUMHUYECKUU psij
HaIpsHKEHUN (aKTUBHOCTH) METAJUIOB IS OMPEEICHUSI BO3MOKHOCTU MPOTEKAHUS PEaKIMil MEXKIy METallaMH W BOJHBIMU PacTBOpaMu
KHUCJIOT U COJICH;

HAOI0/IaTh U OMKCHIBATh MPU3HAKH W YCJIOBUS TEUEHHUS XUMHUYECKUX PEaKIUil, JelaTh BBIBOJbI HA OCHOBAHWHU aHaln3a HaOMIOIEHUI 3a
AKCIIEPUMEHTOM;

MPOBOAMUTH PACUYETHl MO XMMHUYECKUM YpPaBHEHHSIM Ha HAXOXKJEHUE KOJIMYECTBA, MACCHl MM 00beMa MPOAYKTA PEaKIHH MO KOJIMYECTBY,
Macce Wi 00beMYy UCXOHOTO BEIIECTBA; C UCIIOIH30BAHUEM TOHATHUSI «IOJIs1», KOT/Ia UCXOIHOE BEIIECTBO JIaHO B BHUJIE PACTBOPA C 3aJaHHOU
MacCOBOM J10JIEW PaCTBOPEHHOTO BEIIECTBA UIIU COAEPKUT ONPEACIECHHYIO TOJII0 IPUMECEHN.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst JOJKEH ymems.

COCTAaBJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4Hcie ¢ npuMeHeHueM cpencts KT,
CaMOCTOSITENIbHO O()OPMIISITH OTYET, BKJIFOUAIOIIMI ONKUCAaHUE KCIIEPUMEHTA, €r0 PE3yJIbTaTOB, BEIBOJIOB;
HCIIOJIb30BaTh TAaKOM BHJI MBICIIEHHOTO (M/1€aIbHOI0) MOIETUPOBAHNs, KaK 3HAKOBOE MOJIEIMPOBaHNE (Ha MpUMeEpPe YpaBHEHUN XUMHUECKUX
peaxiuii);
pa3ianyaTh 00BEM U CO/IEpKAHHE MTOHSTHIA;
pasinuyaTh pOJOBOE U BUIOBOE IIOHATHS;
OCYILIECTBIIATH POAOBHIOBOE ONPEACICHUE IIOHATHH.
JNemoncrpauuu. [Ipumeps! puznyeckux siBIeHui; a) niuasieHue napaduna; 0) 1udy3ust JyMHUCTHIX BEIECTB ¢ TOPSIIEH JaMIIOUYKH

HakajguBaHus. [IpuMepsl XUMHUYECKUX SIBICHUH: a) TOPEeHHe MarHus; 0) B3aUMOJEMCTBHE COJITHON KUCIOThI C MPaMOPOM HJIM MEJIOM; B) MOTy4YeHUE



ruapokcuaa menu (I1); ) pacTBopeHre MOTydeHHOTO THAPOKCHIA B KUCIOTax; 1) B3auMoeictue okcuna meau (1) ¢ cepHolt kucmoToit nmpu
HArpEeBaHUU; €) PA3JI0KEHHE MepPMaHTraHaTa KaJns; ) B3auMOJICHCTBHE pa30aBIEHHBIX KUCIOT C METaJJIaMHU.

l'[peleeTHme pE3vJbTAaThbl oﬁvqemm:
VYyamuiicst JOJKEH ymems.
« oOparmarbcs ¢ 1a00paTOPHBIM 00OPYIOBAHHEM U HATPEBATEIBHBIMU MPUOOPAMHU B COOTBETCTBHHY C MTPABUIIAMU TEXHUKH 0€30MaCHOCTH;
*  BBINOJIHATH MPOCTEHIINEe IpUeMbl paboThI € 1a0OpaTOPHBIM 000PYIO0BaHUEM: TaOOPATOPHBIM IITATUBOM; CIIUPTOBKOI;
+  HaOJIOAATh 32 CBOMCTBAMU BEIIECTB U SIBJICHUSIMH, IPOUCXOISAIIMMHU C BEIIECTBAMU;
*  ONKUCBIBATH XMMHYECKHUH SKCIIEPUMEHT C IOMOIIbIO €CTECTBEHHOT'O (PYCCKOIO MJIM POJIHOTO) SA3bIKA U A3bIKa XUMUHU; [0 JIeNlaTh  BBIBOJIBI
0 pe3yJbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA;
* TOTOBUTH PACTBOPHI C OIIPEIETICHHON MacCcOBOMl J10JIell PACTBOPEHHOI'0 BEIECTBA; 0 IPUTOTOBUTH PACTBOP M PAaCCUUTATh MACCOBYIO JOJIO
PacTBOPEHHOI'O B HEM BEIIECTBA.
MertanpeameTHble pe3yJbTaThl 00y4eHUs Y yaliuiics J0JKeH
YMemb: CAMOCTOSITENIBHO UCTIOJIh30BaTh OMOCPEIOBAHHOE

HaOJIFOJEHUE.

IpakTukym Nel.
1. TlpaBmna TexHUKH O€30MacCHOCTH TpU paboTe B XuUMUYecKOoM kaOunere. [Ipuembl oOpamieHus ¢ J1abOpaTOpHBIM OOOpPYIOBAHHEM U
HarpeBaTeJIbHBIMU NpUOOopamu. (MOBTOPHBINA HHCTPYKTAXK);
HaGnronenue 3a U3MEHEHUSIMH, TIPOMCXOJISAILEH ¢ TopsIei cBedel, U X ONMCaHue,
AHanu3 Mo4YBkI U BOJEI,
IIpu3Hakyu XMMUYECKOMN pEeaKIuil;
[TpuroroBneHne pacTBopa caxapa U olpeaeseHue MacCOBOM J10JIU €ro B pacTBOPE.

a s o

Tema 6. PacrBopenne. PacrBopsl. CBOIMCTBO pacTBOPOB 3/1€KTPOJINTOB. (16 u)

PactBopenue kak pusuko-xumuyeckuit nporecc. [lonsitue o ruaparax u kpuctayuioruapaTtax. Pactsopumocts. KpuBbie pacTBOpUMOCTH Kak
MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB OT TeMIEpaTypbl. HackllieHne, HEHACHIIIIEHHBIE U [IEPEHACHIIIEHHBIE PACTBOPBI. 3HAUEHUE
PacTBOPOB ISl IPUPOBI U CEIBCKOIO XO34KUCTBa.

[TonsATHE 00 NMEKTPOIUTUYECKON TUCCOIUAINN. DIIEKTPOIUTHI U HEITEKTPOIUTHL. MeXaHU3M IMCCOIUAINN SIIEKTPOJIUTOB C PA3IHUYHBIM
TUIIOM XUMUYECKOH CBs3H. CTENeHb AMEeKTPOoNIUTHYEeCKON qucconuanui. CHIIbHbBIE U c1a0ble 3JI€KTPOIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON Aucconnanyy. oHHble ypaBHEHUS peakiuil. Y cloBUs MPOTeKaHUs peakuu oOMeHa
MEXIY IEKTPOJIUTAMHU IO KOHIIA B CBETE HOHHBIX IIPEICTABICHUMN.



Honnble ypaBHEHHsI peaklUU. Y CIIOBUS IPOTEKAHUS Peakifil. Y ciIoBHUe MPOTEKaHUS PEaKIIui OOMEHa MEXIY SJIEKTPOIUTAMH 10 KOHIIA B
CBETE MOHHBIX IPECTABICHNUN. 3allUCh YpaBHEHUH peakuuil (MOJIEKYJIIPHBIA U MIOHHBIN BU])

Kucnotsl, ux xnaccuduxanus. luccounanusi KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIIEKTPOIUTHUECKON nucconranuu. MosekynspHbie U
MOHHBIC YpaBHEHUs peaklnii KuciaoT. BlaumoaecTBue KUCIOT ¢ MeTaJuIaMu. DJIEKTPOXUMHUUECKUH psiJl HANIPsSHKEHUN MeTauioB. BzauMopeiicteue
KHCJIOT C OKCUAaMHU METAJIOB. B3auMo1eiCTBUE KUCTIOT C OCHOBAaHUSIMH - Peaklus HeTpanu3anuu. B3anmMoaeincTBre KUCIOT € COJISIMH.
Hcnonp3oBanue TaGIUIBl PACTBOPUMOCTH ISl XapaKTEPUCTHKH XMMHYECKHX CBOWCTB KHCIIOT.

OcHoBanus, ux knaccupukanus. Jlucconuaiyss OCHOBaHHUM U X CBOMCTBA B CBETE TEOPUU AJIEKTPOIUTUUECKON JUCCOIIUAIIH.
BsanmMopeiicTBrie OCHOBaHHIA ¢ KUCIIOTaMH, KHCJIOTHBIMU OKCUIAMHU M COJISIMU. Vcronb30BaHue TaOIUIBI PACTBOPUMOCTH [T XapaKTePUCTHKH
XUMUYECKUX CBOMCTB OCHOBaHUM. Pazno)keHne HepacTBOPUMBIX OCHOBAaHUM IIPU HATPEBAHUH.

Oxcunpl. O6001meHnEe CBeIeHUI 00 OKCHIaX, MX KIACCU(PUKAIINHA U XUMHUYECKHUX CBOHCTBAX.

Coun, uX KJIacCHU(PUKAIMS U TUCCOIUAINS PA3TUYHBIX THITOB coliell. CBONCTBA COJICH B CBETE TEOPUH JIEKTPOIUTHYECKON UCCOLUAIIHH.
B3aumopeicTBue colieil ¢ MeTayuiaMu, YCJIOBUS POTEKaHUS 3TUX peakuuid. BzanmoneincTeue cojiel ¢ KUCI0TaMU, OCHOBAHUSIMHA U COJISIMH.
Wcnonp3oBanue TabauIbl paCTBOPUMOCTH JIJIS1 XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

['eneTnueckue psiabl METAUIOB U HEMETAIUIOB. ['eHeTnyecKkas CBsI3b MEXKy KlaccaMu HEOPraHMYeCKUX BemecTB OKUCIUTEIbHO-

BOCCTAaHOBUTENbHbIE peakMU. OKHUCIUTENb U BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE.
Peakunu noHHOrO 0OMEHa M OKUCIUTENbHO-BOCCTAHOBUTEbHBIEC peakiui. CocTaBieHHe YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MEeTo10M 3JIEKTPOHHOTrO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAIOB U HEMETAJIIOB, KUCJIOT U COJIEH B CBETE MPEACTaBICHUH 00 OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpOIIEccax.
IIpeaMeTHbIE Pe3YJIbTAThI 06V‘1€HI/IHZ
Yyamuiics 10JKEH ymems.:

*  HCHOJIB30BaTh IIPH XAPAKTEPHUCTHUKE IPEBPALLCHHUI BELIECTB NOHATHUSA: «PACTBOP», <QIEKTPOJMTHYECKAs AUCCOLMALUAY», (QIEKTPOIUTHI,
«HEDJIEKTPOJIUTBI», «CTENEHb IUCCOLMAILUNY, «CHUIIbHBIE 3JIEKTPOJUTHI), «CIa0ble AJIEKTPOIMTHI», «KATHOHBD, «@HHOHBD», «KUCIIOTBHIY,
«OCHOBAHUS», «COIHM», <«MOHHBIE pEAKLUN», «HECOJICO0pa3yloIue OKCHIbI», «COJICO0pa3yIomMe OKCHJbDY, «OCHOBHBIE OKCHUABIY,
«KHUCJIOTHBIE OKCUIBD», «CPEIHUE COJIN», KUCIBIE COJIN», «OCHOBHBIE COJIN», «T€HETUYECKUU PAN», «OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peakLyn», KOKUCIHUTEIbY, «BOCCTAHOBUTEIDY, KOKUCIEHUEY, «BOCCTAHOBICHUEY;

+  OMNWCHIBATh PACTBOPEHHUE KaK (PU3MKO-XUMHUECKHI MPOIECC;

s WUIIOCTPUPOBATH TPUMEPAMH OCHOBHBIE TOJOXKEHHS TEOPUU DIICKTPOJUTHUYCCKON JUCCOIMAINN, TEHETUYECKYI0 B3aUMOCBS3b MEXKTY
BEIECTBAMH (ITPOCTOE BEIIECTBO — OKCHUJT — THUAPOKCHI — COJIb);

¢ XapaKTepu30BaTh OOIIHE XWMHYECKHE CBOMCTBA KHCJIOTHBIX W OCHOBHBIX OKCHIOB, KHCJIOT, OCHOBAaHMM M COJICM C TO3WUIUNA TEOPUH
3JIEKTPOIUTHYECKON JUCCONUAIINU; CYITHOCTD JEKTPOIUTUYECKON JUCCOIMAIIMM BEIIECTB C KOBAJIEHTHOM MOJSPHON U MOHHOM XUMHYECKOU
CBSI3b10; CYLIHOCTh OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;



IPUBOJIUTH IPUMEPHI PEAKIUI, TOATBEPKAAIOIINX XUMUYECKUE CBOWCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAaHUN U COJIEH;

CYILECTBOBAHME B3aUMOCBSI3U MEKy OCHOBHBIMH KJIACCAMU HEOPIaHUYECKUX BEILECTB;

KJaccu(puIUpoBaTh XMMUYECKUE PEAKLIUU 110 «M3MEHEHUIO CTETIEHEH OKUCIIEHUS 2JIEMEHTOB, 00Pa3yIOIIUX pearupyroiue BelecTBay;

COCTABJIAITh YPABHEHMS JICKTPOIUTUYECKON TUCCOLMALMA KUCIIOT, OCHOBAHUM M COJIEHM; MOJIEKYJISIPHBIE, ITOJIHBIE U COKPAILlCHHbIE NOHHBIC

YPaBHEHHUS PEAKIMI ¢ y4aCTHEM DJIEKTPOJIUTOB; YPABHEHHsI OKUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUM, HCIIONB3Ysl METOJ 2JIEKTPOHHOTO

OaylaHca; ypaBHEHHUS PEaKlMii, COOTBETCTBYIOILUX IOCIEI0BATEIBHOCTH («IEMOYKE») MPEBPALLEHUI HEOPTaHUYECKUX BEILECTB Pa3IMUHBIX

KJIACCOB;

OIPEACIIATh OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUAX;

YCTaHaBIMBATh IPUYMHHO-CIICICTBEHHBIE CBSA3H: KJIACC BEUIECTBA — XMMHUUYECKHE CBOMCTBA BEUIECTBA;

HaOJI01aTh M OMMCHIBATh PEAKLIMU MEXKIY JIEKTPOJIUTAMH C IIOMOIIBI €CTECTBEHHOIO (PYCCKOI'O MIJIM POAHOrO) s3bIKA M SA3bIKA XUMUM; O
IIPOBOJIUTH OIIBITHI, NOATBEPKAAIOIINE XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEILECTB.

MeTtanpeameTHble pe3yJabTaTbl 00y4eHUsI
VYyamuiicst 10KEH ymems:

JienaTh IOMETKH, BBIIIMCKH, IUTUPOBAHUE TEKCTA;

COCTaBIIATH JIOKJIA;

COCTaBJISITh HA OCHOBE TE€KCTa IpaUKH, B TOM yucie ¢ npuMeHeHuem cpeacts MKT;

BIIQJIETh TAKUM BUJIOM H3JIOKEHUS TEKCTA, KaK PacCyKICHUE;

UCIOJIb30BaTh TaKOM BHJ MBICIEHHOTO (ME€aJbHOI0) MOJEIMPOBAaHUS, KaK 3HAKOBOE MOJIENHMPOBaHUE (Ha MpHUMEpe ypaBHEHMH peakuuit
JMCCOLIMAIIMHU, MOHHBIX YPaBHEHUHN PEaKIil, MOTypeaKiiil OKMCIEHUS-BOCCTAaHOBIEHHUS ); O pa3inyaTh KOMIIOHEHTHI JOKa3aTeJbCTBa (TE3UC,
apryMeHThl 1 (popMy J0Ka3aTeNbCcTBa); 0 OCYIIECTBIATH NPSIMOE MHAYKTUBHOE JI0KA3aTEIbCTBO.

JlemoncTpanuu. VcrbiTanue BENIECTB U X PAaCTBOPOB Ha 3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHON KHUCIOTHI OT

KOHIIEHTpaluK. B3aumoieiicTBre UHKA ¢ Cepoid, CONsIHON KUCIOTOH, xsopuaoM meau (I1). Topenne maruusi.

Hpe}.’[MeT]—lble pe3yabTaThbl oﬁy'{emm
VYyamuiics JOJKEH ymems.:

oOpartatscs ¢ 1abopaTopHbIM 000pyI0BaHUEM U HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBUU C MPABUIIAMH TEXHUKU O€30M1aCHOCTH;
BBITNOJHATH MPOCTENIINE TPUEMBI 00pallleHus ¢ JJabopaTOpHbIM 000pyA0BaHHEM: JTa0OPATOPHBIM ILITATUBOM, CIUPTOBKOM;

Ha0JII01aTh 32 CBOMCTBAMH BEIIECTB U SBJICHUAMH, IPOUCXOASIINMHU C BEIIECTBAMU;

ONMCHIBATh XUMUYECKUHN KCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WJIM POAHOIO) SI3bIKA U sSI3bIKa XUMUU; O JieNaTh  BBIBOJIBI
10 pe3yJIbTaTaM MPOBEACHHOIO IKCIIEPUMEHTA.



MeTanpeamMeTHble pe3yJibTaThbl 00yUeHUst
VYvyamuiicst JOJKEH ymems.
«  ONpEeneNsTh, UCXO U3 YUeOHOH 3a/1a4H, HEOOXOIMMOCTh HEITOCPEICTBEHHOTO UM OTIOCPEI0BAHHOIO HAOMIoeHus; 0  caMOCTOSITEIbHO
dbopMUPOBATH MTPOrPAMMY IKCIIEPUMEHTA.

IIpakTukym Ne2
1. CBoWCTBO KHCIIOT, OCHOBaHUM, OKCHUIOB U coJied. [ToBTopHbIN MHCTpYKTaX 110 Th mpu paboTe B KaOMHETE XMMUH.

2. Pemenue skcriepuMEHTATBHBIX 337129 110 TeMe «CBOWCTBO PacTBOPOB JIEKTPOIUTOB)

TPEBOBAHUA K YPOBHIO IOAI'OTOBKH BbBIITY CKHUKOB.

BpInyCKHMK HAVINTCH:
* OQOIIMChIBATh CBOﬁCTBa TBépIII)IX, KHUAKHUX, Fa3006pa3HI)IX BCIICCTB, BbIACIAA UX CyHICCTBGHHI:IG HpI/IBHaKI/I;

* XapaKTepHu30BaTh BELIECTBA 10 COCTAaBYy, CTPOCHMIO U CBOMICTBAaM, yCTaHaBIMBATh MPUUYMHHO-CIIEICTBEHHBIE CBS3M MEXAY JaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;

* packKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHITUH «aTOM», «MOJIEKYJIa», «(XUMUYECKUI FITEMEHT», «IIPOCTOE BELIECTBOY, «CI0KHOE
BEIIECTBOY», «BAJIEHTHOCTHY, UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* u300paxkaTb COCTaB MPOCTEMIINX BELIECTB C IOMOIIbI0 XUMHUYECKHMX (OPMYNT M CYIIHOCTb XMMHUYECKHX PEAKIHI € MOMOIIbIO
XUMHUYECKHUX YPAaBHECHMIA;

* BBIYUCIIATH OTHOCUTEIBbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKXE€ MAacCOBYIO JOJI0 XMMHUYECKOIO AJIEMEHTa B
COEMHEHMAX JUISl OLICHKU MX IIPAKTUYECKON 3HAYMMOCTH;

* CpaBHUBATH I10 COCTaBY OKCHbI, OCHOBaHUS, KUCIIOTBI, COJIH;

* KJaccu(pUIMPOBATh OKCUIBI U OCHOBAHUS IO CBOMCTBAM, KMCIOTHI M COJIU IO COCTABY;

* II0JIb30BaThCs J1a00paTOPHBIM 000PYIOBAHUEM U XMMHUYECKOH MOCYIOH;

* TPOBOJAUTH HECIOXKHBIE XMMUYECKHE OMBITHI M HAOIIOAEHUS 33 M3MEHEHHSIMM CBOICTB BELIECTB B IpOIECCe MX IpEeBpalleHH;
co0Jro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MPU MPOBEIeHUH HAOIIOACHUIN U ONBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBHO KHCIOTHI M IIENOYM, MOJB3yACh MHIMKATOPaMHU; OCO3HAaBaThb HEOOXOIMMOCTh COONIIOJCHHS Mep
0€30MacHOCTH NpU OOPAIEHNH C KUCIOTaMHU U ILEJI0YaMH.

* packpbIBaTh CMbICT Tiepuoauyeckoro 3akoHa /1. 1. Menneneena;

* ONKCHIBaTh U XapaKTEPH30BaATh TAOIUYHYIO (OPMY MEPUOJUUECKON CUCTEMBl XMMUYECKHX 3JIEMEHTOB;



¢ XapaKTCpHU30BaATb COCTAB ATOMHBIX AACP U PACHPCACICHUC YN CIIa SJICKTPOHOB I10 3JICKTPOHHBIM CJIOSIM aTOMOB XMMUYCCKHUX 3JICMCHTOB
MaJIbIX IIEPHUOOO0B HepHOHquCKOﬁ CHUCTCMBI, a TAKXKC KaJIud U KaJIbIUs,

* pa3auyaTh BUJbI XUMHUUYECKOH CBS3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJCHTHYIO HEMOISAPHYIO U METAIUTMYECKYIO;

*  M300paxkaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00OPA30BAHHBIX XUMHUYECKUMU CBSI35IMH Pa3HOTO BUJIA;

* BBIABIISITH 3aBUCHUMOCTHL CBOMCTB BCIICCTB OT CTPOCHHUA HUX KPUCTALINYCCKUX peIHéTOKZ HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX,
METAJUTNYCCKUX;

¢ XapakKTCpu3OoBaTb XUMHUYCCKUC OJBJICMCHTBI M HX COCAWMHCHUA HaA OCHOBC IIOJIOKCHHUA 3J3JICMCHTOB B HepHOI{H‘-IeCKOfI CUCTEMC U
O0COOCHHOCTEH CTPOCHUS UX aTOMOB;

* XapaKTEepPHU30BaTh HAYYHOEC M MHPOBO33PEHUYECCKOE 3HAUCHHUE IEPHOJAMYCCKOrO 3aKOHA M IEPUOJUYECKON CHCTEMBI XHMHYECKHUX
JJIEMEHTOB

I[. H. MCHﬂeHeCBa; * 0OBSICHATH CYThb XUMHYCCKUX MTPOLECCOB U UX IIPUHIUIIHAIIBHOC OTJINYHUC OT q)HSH‘leCKI/IX;
¢ Ha3bIBATbh IMPHU3HAKH U YCJIIOBHA ITPOTCKAHUA XUMHUYCCKUX peaKHHﬁ;

* yCTaHaBJIMBATh MPUHAIICIKHOCTH XUMUYECKON PEaKIuy K OMpeaeIEHHOMY THITY IO OJTHOMY M3 KJIacCU(UKAIIMOHHBIX MTPU3HAKOB: 1) 1Mo
YHCIY U COCTaBY MCXOJHBIX BEILECTB U MPOAYKTOB peakluH (peakluu COSAMHEHUs, pa3ioKeHus, 3aMelieHus U oOMeHa); 2) MO BBIJEICHHIO
WM MOTJIOIIEHUIO TEIIOTH (peaky 3K30TepMUYECKUE U SHAOTEPMUUECKUE); 3) 10 U3MEHEHUIO CTENIEHEH OKUCIICHHUSI XUMHUYECKUX JIEMEHTOB
(peakuuy OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE); 4) 110 0OPaTUMOCTH Ipoliecca (peakuuu oOpaTuMble U HeOOpaTHUMBbIE);

* COCTaBJIATh YPAaBHEHUS DJIEKTPOJMTHYECKOW IHUCCOLMALMU KUCIOT, LIEJIOYEH, COJIEH; IOJIHBIE U COKPALEHHBIC MOHHBIE YpaBHEHUS
peakuuii oOMeHa; ypaBHEHHS] OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;

* TPOrHO3UPOBATh MPOAYKTHl XUMHUECKUX PEaKLuil o GpopMmyliaM/Ha3BaHUSAM HUCXOJHBIX BEIIECTB; ONPEACIIATh UCXOAHbIE BEIECTBA MO
(dbopMyniaM/Ha3BaHUSAM NPOJYKTOB PEAKIINH;

* COCTaBJISITh YpaBHEHHUS PEAKIMH, COOTBETCTBYIOLIUX IIOCIEI0BATEIbHOCTH («IEMOYKE») IMPEBpAlllEeHUN HEOPraHMYEeCKUX BEIECTB
Pa3JINYHBIX KJIACCOB;

* BBIABJIATH B IIPOLIECCE IKCIIEPUMEHTA NIPU3HAKH, CBUJETEIBCTBYIOIINE O IPOTEKAHUN XUMUYECKON PEAKIUY;

* IIPUTOTOBJIATH PACTBOPHI C ONIPEAEIEHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BEUIECTBA;

*  OmpeacidATh XapaKTEp CpCaAbl BOOAHBIX paCTBOPOB KUCIIOT U HIGJ'IO'—IGﬁ M0 USMEHCHHUTIO OKPACKHU NHIUKATOPOB,

* MPOBOJUTH KAYECTBEHHBIE PEAKIIUHU, TIOATBEPKAAIOIINE HATMYUE B BOAHBIX PaCTBOpaxX BELIECTB OTACIbHBIX HOHOB

¢ ompeacidaTh NPUHAMICIKHOCTE HCOPTaHUYCCKUX BCHICCTB K OJHOMY U3 U3YUYCHHBIX KJlaCCOB/prTIHZ METAaJlJIbl 1 HEMCETAJJIbI, OKCHUJBI,
OCHOBAaHUs, KUCJIOTHI, COJIH;

*  COCTaBJISITH ()OPMYIIBI BEIIECTB 11O WX HA3BAHUSM;
*  OIpEAENATh BAJEHTHOCTh U CTEIIEHb OKUCIIEHUS SJIEMEHTOB B BEILIECTBAX;



¢ COCTaBJIAThb (l)OpMy.]IbI HCOPTaHUYCCKUX COGI[I/IHCHI/II\/JI MO0 BAJICHTHOCTAM M CTCIICHAM OKHUCJICHUS DJICMCHTOB, 4 TAKKC 3apsgaaM HOHOB,
YKa3aHHBIM B Ta0JIUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

*  OOBSACHITH 3aKOHOMCPHOCTU H3MCHCHUA (1)I/I3I/I‘ICCKI/IX U XUMHYECKHX CBOMHCTB IMMPOCTBIX BCUICCTB (MeTaJIJIOB u HeMeTaJIJIOB) n Hux
BBICIIKUX OKCHUJOB, O6pa30BaHHBIX 9JICMCHTAMH1 BTOPOIr'0 U TPETHECTO MEPHUOIO0B;

* Ha3BIBaTh OOIIME XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJIsi TPYII OKCUOB: KUCIOTHBIX, OCHOBHBIX;
* Ha3bIBATh OOIIME XUMUYCCKUE CBOWCTBA, XapaKTEPHBIE IS KaXI0T0 U3 KJIACCOB HEOPTAaHMYECKUX BEIECTB: KHCIOT, OCHOBAHUH, COJICI;
* [PUBOJUTH MPUMEPHI PEAKIUI, MOATBEPKIAIONINX XUMUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUM U

* OINPEIENATh BELECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;
* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN OaslaHC (JUIs1 U3YUYEHHBIX PEAKLINii) IO MPEI0KEHHBIM CXEMaM PEeaKIuii;

¢ IHPOBOJUTH JIa60paT0pHI)I€ OIBITHI, MMOATBCPNKAAOIMIUC XUMHUYCCKUC CBOIMCTBAa OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB;
BbINYCKHHK IMOJYYHT BO3MOKHOCTh HAVYHUThCA:

* TpaMOTHO OOpamaThcs ¢ BEUIECTBAMH B TOBCEAHEBHON KHU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTh COOIIOACHUS ITPaBUII HKOJIOTMYECKH OE3011aCHOT0 MOBEAEHUS B OKPY’KaloIlel IPUPOIHON cperie;

* TOHHMMATh CMBICI U HEOOXOAUMOCTH COOIIOICHUS MIPEANMCAHU, TPeAsiaraéMbIX B MHCTPYKIIMSIX [0 MCIIOIb30BAHUIO JIEKAPCTB, CPEACTB
OBITOBOYM XUMHH H JIP.;

*  UCIOJIb30BaTh MPUOOPETEHHBIE KIIFOYEBBIE KOMIIETEHTHOCTH TPH BBIOJIHEHUH HCCIIEA0BATEIBCKUX MPOEKTOB MO M3YYCHHUIO CBOICTB,
CHOCO0O0B MOJIyYEHHUs U PaCllO3HABAHUs BEIIECTB;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTh, UCIIOJIB3Ys CPECTBA YCTHOM M MUCHMEHHONW KOMMYHHUKAIIMH MPU pabOTe ¢ TEKCTaMU
yuyeOHMKa U JOMOTHUTENBHON IUTEepaTypoi, CIpPaBOYHBIMU TaOJIHIIAMH, MPOSBISATH TOTOBHOCTh K YBOKEHHUIO WHOW TOYKH 3PEHHUS TMPU
00CYXKIIEHIH PE3yNbTaTOB BBITOJIHEHHOMN pabOTHI;

* OOBEKTHUBHO OlLIEHWBAaTh HH(OPMALMIO O BEMIECTBAX M XHMHYECKHUX TMIPOIEccaX, KPUTHYECKH OTHOCHTHCS K IICEBJOHAYYHOMN
nH(pOopMaIuY, HeTOOPOCOBECTHOM peKIaMe, Kacatoleics NCTIOIb30BaHUS PAa3TUYHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYCHHE TEOPETHUECCKUX 3HAHUU TSI MPAKTHYECKOUN NEeITEIbHOCTH YEJI0OBEKa,;

* OIKCHIBATh U3yYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS IOTUKY CUCTEMHOTO aHalln3a;

* TPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOANYECKON CUCTEMBbI XUMUYECKHUX AJIEMEHTOB JJIsi OOBSICHEHUS M MPEABUACHUS CBONCTB
KOHKPETHBIX BEUIECTB;

* pa3BuBaTh WH()OPMALMOHHYIO KOMIIETEHTHOCTh MOCPEACTBOM YIIyOJeHHs] 3HaHUN 00 MCTOPHH CTAHOBJICHHS XMMHUYECKON HayKH, e€

OCHOBHBIX HOHHTI/IfI, NEPUOANYCCKOro 3aKOHa KakKk OJJHOIro U3 BaXXHEHUIIINX 3aKOHOB MpUpPoOAbI, a TAKKE O COBPEMCHHBIX NOCTHXXCHUAX HAYKH U
TEXHHUKHU.



* COCTaBJIATH MOJIEKYJISIPHBIE U ITOJHBIE HOHHBIC YPABHEHUS 10 COKPAILEHHBIM HOHHBIM YPABHEHUSIM;

* INPUBOAUTH IPUMEPBI pPEaKLUU, MOATBEPXKAAIOIUX CYLIECTBOBAHHWE B3aUMOCBSI3U MEXKIY OCHOBHBIMU KJIACCAMH HEOPraHMYECKHX
BEIIIECTB; * IPOTHO3UPOBATH PE3yIbTAThl BO3CHCTBUS PA3IUYHBIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XMMHUECKOW PEaKINH; * IPOTHO3UPOBATh
pe3yabTaThl BO3AECHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMELIEHUE XUMUYECKOTO PaBHOBECHSI.

* IIPOTHO3MPOBATh XMMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTABA U CTPOCHMS;

* TPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKHCIUTEIbHBIC MM BOCCTAHOBHUTEIBbHBIE CBOICTBa C YYETOM CTENEHEH
OKHUCJICHUS JIEMEHTOB, BXOSIMX B €0 COCTaB;

* BBIABIITH CYIIECTBOBAHME I€HETUYECKOM B3aMMOCBS3U MEXIY BEIIECTBAMHU B PsANY: IPOCTOE BEIECTBO — OKCUJ — THUAPOKCHI —
COJIb; ®* OPraHU30BbIBATH, IIPOBOINUTH YUYEHUYECKHUE IIPOEKTHI 110 UCCIIEIOBAHUIO CBOMCTB BEUIECTB, UMEIOIINX BaXKHOE MPAKTUYECKOE 3HAYCHUE.

Copaeprxanue nporpaMmbl
Xumus 9 kiacc
(68 yacos, 2 yaca B He/leJII0)

O0mas xapakTepuCcTUKA XUMUYECKUX 3JIeMEHTOB U XUMU4eckux peakuunid. [lepuoanyeckuii 3akon u Ilepuoanueckas
cucreMa xumMuueckux 3jeMenToB /I. U. MenaeseeBa- 11 yacon

XapakTepucTUKa 3JIEMEHTA 10 ero nosnoxeHuto B [lepuoanueckoii cucreme /. . Menaeneea. CBOHCTBa OKCHUJIOB, KUCIIOT, OCHOBAaHUM U COJIEH B
CBETE TEOPHUH IICKTPOJIUTHUECKON TUCCOLMALMUA U OKUCIIEHUSI-BOCCTAHOBJICHHSI.
[TonsTHe 0 MepeXxoaHbIX deMeHTax. AM(OTEPHOCTh. [ eHeTHUECKU Psi/i IEPEXOTHOTO DIIEMEHTA.
[Tepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 3yeMeHToB 1. 1. Menneneesa.
XuMHuueckas OpraHu3alus >KMBOM U HEXKUBOU MPUPOJIbl. XUMUYECKUN COCTaB spa, MAHTHH U 36MHON KOPbl. XMMUUYECKHE 3JIEMEHTHI B KJIETKaX
JKUBBIX OPraHU3MOB. Makpo- U MUKPOAJIEMEHTHI.
O06o0011eHne CBeACHH 0 XUMUYeCKUX peakiusax. Kinaccupukanus XuMHUECKUX PeaKIMii 10 pa3IUYHBIM OCHOBAHHSIM:
— TI0 COCTaBY M YHCITy pearupyromux U 00pa3yromuxcs BEeIecTB;
— 110 TETIOBOMY 3P DEKTY;
— TI0 HaIPaBJICHHUIO;
— I10 U3MEHEHHIO CTETIeHEH OKUCIICHUS DJIEMEHTOB, 00Pa3yIOIINX Pearupyrollre BelecTBa;
— 1o (ase;
— 110 UCIIOJIB30BAaHUIO KaTAIM3aTOPa.



[TonsiTHE O CKOPOCTH XUMUYECKOHN peakiuu. DaKkTOphl, BIUSIIOIINE HA CKOPOCTh XUMUYECKUX peakiuid. KatanmmuzaTopsl u katainu3. MHTrHOUTOpPHI.
AHTHOKCHTAHTBI.
Hemoncmpayuu.
Paznmuunsie hopmel Tabmui [leprogudeckoil CUCTEMEL.
Monenu atromoB snemenToB I—III nepuonos.
3aBUCUMOCThH CKOPOCTH XMMUYECKON Peakliuy OT MPUPObl PEarupyrominx BeIecTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT KOHIIEHTPAIIMK PearupyoIInX BEIECTB.
3aBUCUMOCTh CKOPOCTH XMMUYECKON PEAKIIUU OT TUIOMIAJN CONTPUKOCHOBEHHUS PEAarupyIOLIUX BEIIECTB («KHUIISIITUHN CIOW»). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakInu OT TEMIIEPATypPhl pearupyroIInX BEIIeCTB.
['OMOreHHBIN ¥ reTepOreHHbIN KaTaau3bl.
depMeHTaTUBHBIN KaTanu3. MHruoupoBanue.

Merasibi- 1 yacos

[Tonoxenne meramnos B Ilepunoaunyeckon cucreme 1. . MenneneeBa. Metajuinyeckass KpUCTALIMYECKAs PEIIETKA U METaJUIMYECKast
XUMHYecKas cBs3b. O01me pusnyeckre cBoicTBa MeTaNIOB. XMMHUECKUE CBOICTBAa METAJUIOB KaK BOCCTAHOBUTENICH, a TAK)KE B CBETE UX
MIOJIO’KEHHUS B AJIEKTPOXUMUYECKOM Py HampskeHui MetaiuioB. Kopposus metamioB u cioco0bl 00pbObl ¢ Hell. CrutaBbl, X CBOMCTBA U 3HaYEHUE.

OO6m1as XxapakTepucTUKa IIEeTOYHBIX MeTAITOB. MeTamisl B mpupoze. O0mue crnocoOsl ux noydeHusi. Ctpoerue atoMoB. [llenounbie MeTamib
— IpOCThIe BellecTBa. BaxkHellne coelnHeHNsI IETOYHBIX METAJUIOB — OKCHbI, THIPOKCUIBI M COJH (XJIOPHU/Ibl, KapOOHATHI, CYb(aThI,
HUTPATHI), UX CBOICTBA U IPUMEHEHHE B HApOJHOM Xo3siiicTBe. Kanuiinbie ynoopenus.

OO11ast XapakTepUCTHKA 3JIEMEHTOB IMTaBHOW noAarpynnsl I rpymiel

Crpoenue atoMoB. I1lenouH03eMenbHBIE METAIIIIBI — IIPOCTHIE BeLleCTBAa. BaykHelMe cOeIMHEHNS IEI0YHO3EMENBHBIX METAJNIOB —
OKCH/Ibl, TUIPOKCUIBI U COJIH (XJIOPU/IBI, KApOOHATHI, HUTPATHI, CyIb(haThl, (hocdaThl), UX CBOMCTBA U MPHUMEHEHUE B HAPOJIHOM XO35HCTBE.

Amomunuii. CtpoeHue aToma, (pU3NYeCKre U XUMHUECKHE CBOICTBa MpocToro BeuiecTBa. CoeTMHEHNs aIFOMUHUS — OKCUJ U TUIPOKCHT, UX
amdoTepHsbIi XapakTep. Baxneimue conu amomunus. [[puMeHeHne alfOMUHUS U €T0 COSTUHCHUI.
XKenezo. Crpoenue atoma, pu3nyecKre 1 XUMHUUECKUE CBOIICTBA MpocToro BemecTBa. I 'enernueckue psasl Fe2+ u Fe3+. Baxuelimme conu
xKenesza. 3HaueHUE JKeJle3a U ero COeIMHEHUH I PUPO/Ibl U HAPOJHOTO X03sIiCTBa.
Hemoncmpayuu.
OO6pa3ipl MET0YHBIX U EI0YHO3EMETbHBIX METAJIIOB.
OO0pa31ipl CTIIaBOoB.
BzaunmopeiicTBre HATpus, TUTHS U KaJbLHS C BOJOM.

B3aumopneiicTBue HaTpUsl U MarHusi C KUCJIOPOAOM.



BsaumopeiicTBue MeTamioB ¢ HeMeTallaMu.
[Monyuenue runpokcunos xenesa (1) u (111). KauectBennsie peakiuu Ha noHbl Fe2+ u Fe3+.

Ilpakmuueckas paboma.
Pemenue skcriepuMeHTANBHBIX 33J]a4 HA pacllO3HAaBAaHUE U MTOJIYYEHHUE COEIMHEHUI METAJUIOB.
Hememannwi- 29 uaca

OO61as xapakTepuCcTHKa HEMETaIOB: TojioxkeHue B [lepuonnueckoii cucteme, 0COOEHHOCTH CTPOSHHS aTOMOB, IEKTPOOTPULIATEIBHOCTh
(90) kak mepa «HeMeTaUTMIHOCTHY, psag 0. Kpucramimdeckoe cTpoeHUE HEMETANIOB — MPOCTHIX BelecTB. AsutoTponus. usndeckue CBONCTBA
HeMeTaI0B. OTHOCUTEIBHOCTh OHATUN «METaJT» — «HEMETaILI».

Bonopon. Bona Ilonoxenue Bogoposa B [lepuoanueckoit cucreme xumudeckux aeMeHToB . . MenaeneeBa. CTpoeHne aroma U MOJICKYJIBI.
Ou3nyecKue 1 XUMUUECKHE CBOMCTBA BOJOPO/IA, €r0 MOJyYeHHE U TPUMEHEHHUE.

Bona. Ctpoenne mosiekyssl. Bomopoarast xumudeckas cBsizb. @U3NYECKUE CBOMCTBA BOJIBI. AHOMAIIMU CBOMCTB BOJBL. [ HapOd mIIbHBIC 1
ruipooOHbIe BenlecTBa. XUMUYECKUE CBOWCTBA BOAbl. KpyroBopoT Bojibl B mpupoze. Bogoouncrka. Aspanus Boabl. beiToBbIe pUIBTPHIL.
MunepanpHble BoAbL. JJUCTHIIIIMPOBaHHAs BOJIA, €€ MOJIy4EHHUE U IIPUMEHEHUE.

OO6mmas xapaktepucTtuka rainoreHoB. Ctpoenue atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX
croiictBa. KpaTkue cBeaenus o xiope, Opome, prope u iozae. [I[puMeHeHne TaJoreHOB U UX COSAMHECHUN B HAPOIHOM
XO3SIICTBE.

Cepa. CtpoeHue aToma, aJuUIOTPOITHSI, CBOMCTBA M IPUMEHeHHe poMOrueckoit cepbl. Okeunbl cepsl (1V) u (VI), ux nmony4yenue, cBOHCTBa U
npuMeHeHne. CepHast KMCIIOTa U €€ COJIM, X IPUMEHEHHE B HApOAHOM XO03sicTBe. [Ipon3BOACTBO CEPHOM KHUCIOTHI.

A3zor. CTpoeHue aTromMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BELIECTBA. AMMMAK, CTPOCHHE, CBOMCTBA, NIOJIyYeHUE U TpuMeHeHne. Conu
aMMOHUs, uX cBoiicTBa U npuMmeHeHue. Oxcunpl azota (II) u (IV). A3oTHas KuciaoTa, ee CBOMCTBA U TpuMeHeHrne. HutpaTsl 1 HUTpUTHI, TpodiiemMa
UX COZIEpKaHMSI B CEIbCKOXO03HCTBEHHOM MPOIYKIIMHU. A30THBIE y100pEHUS.

®ochop. CtpoeHue atoma, auIOTPOIHs, CBOMCTBA O0eoro u KkpacHoro docdopa, ux npumeHeHue. OCHOBHBIE coeMHEHUs: OKcUT hochopa
(V) u opropochopras kucnora, pocharer. DochopHbie ynoOpeHus.

VYrnepon. CrpoeHue aToMa, ajlsIOTpOINus, cBoiicTBa Moaudukanui, npumeHenue. Oxcunsl yraepoaa (1) u (IV), ux cBoiictBa U npuMeHeHUe.
KapOoHatsl: KanblIuT, COfa, MOTAIll, MX 3HAYCHHE B MPHUPOJIE U )KU3HH YEIOBEKa.

Kpemunii. Ctpoenune aToma, KpUCTATHISCKUN KPEMHHM, ero cBoiicTBa U mpuMmeHerue. Oxcua kpemuus (1V), ero npupoaHbie pa3HOBUTIHOCTH.
Cunukatel. 3Hau€HUE COEAMHEHUN KPEMHUS B )KMBOW M HEKMBOM npupoje. [IoHsaTHE 0 CHIIMKAaTHOM NPOMBILIEHHOCTU. emoncmpayuu.
OO0pa31bl raJoreHoB — MPOCTHIX BELIECTB.

B3aumoselicTBuE rajJoreHoB ¢ HaTPUEM, AIFOMUHHEM.

BriTecHenue xsiopom 6poma uiH oja U3 pacTBOPOB HX COJIEH.

B3aumopeicTBue cepsl ¢ METAIAMH, BOJOPOJIOM U KHCIOPOJIOM.



B3auMozeiicTBuE KOHIEHTPUPOBAHHOM CEPHOM KUCIOTBI C MEJBIO.

OOyrinuBaHue KOHIICHTPUPOBAHHOM CEPHON KUCIOTOM OPraHMYECKUX COSAMHEHUH.

Paz06aBneHune cepHON KHCIOTHI.

B3auMozeicTBre KOHIIEHTPUPOBAHHOM a30THON KMCIIOTBI C MEBIO.

[Tornomienue yriem pacTBOPEHHBIX BELIECTB MM ra30B. BOCCTaHOBIICHNE MEU U3 €€ OKCHJA YIJIEM.
OO0pa31pl IPUPOAHBIX COSAMHEHUH XJI0pa, cepbl, hocdopa, yriepoaa, KpeMHUSI.

OO0pa31pl BaXXHEHIINX [T HAPOIHOTO X03sIMCTBA CyJb(aTOB, HUTPATOB, KapOOHATOB, ochaToB.
OO0pa3upbl cTek1a, KepaMUKHU, [IEMEHTA.
Ilpakmuueckue padbomoi

[IpakTuueckas pabora. Pemenue sxcrepuMeHTalbHbIX 3a/1a4 110 TeMe «lloarpyrmnmna rajioreHoB.
[IpakTuyeckas pabora. Pemienne skcnepuMeHTaIbHBIX 3a/1a4 110 Teme «lloarpynmna kuciaopoaar.
[IpakTuueckas pabora. [lonyuenue, coOupaHue U pacro3HaBaHHUE ra3os.

O06o0meHne 3HAHNH M0 XMMHUH 32 KypP¢ OCHOBHOM mKoJIbL. [ToaroroBka k OI' 8 yacos
[Iepnonnueckuit 3akoH u [lepuoanueckas cuctema XuMu4eckux 351eMeHToB J1. M. Menneneesa. @U3n4ecKuil CMBICII IOPSIKOBOTO HOMEpa

3JICMCHTA, HOMCPOB II€pHOoaa U I'PYIIIIbI. BaKOHOMCpHOCTI/I W3MCHCHHS CBOMCTB 3JICMEHTOB M UX COGZII/IHCHI/If/'I B IICpUOax U Irpymnimax B CBCTEC
HpeﬂCTaBHeHI/Iﬁ O CTPOCHHHU aTOMOB 3JICMCHTOB. 3HaucHUE HepnonnquKoro 3aKOHa.

Bunbl xuMudeckux cBA3€ei U TUIBI KPUCTAIIIMYECKUX pEeLIeTOK. B3auMOCBSI3b CTPOEHHS U CBOMCTB BEIIECTB.

Knaccugukaius XuMHUeCKUX peakluii o pa3IMyHbIM IpU3HAKaM (YHCIIO U COCTAaB PearupyromuX U 00pa3yromuXxcs BEIeCTB; HATH4Yre TPaHUIbI
paznena ¢a3; TernaoBoi 3P PeKT; N3MEHEHUE CTETIEHEN OKUCIIEHNS aTOMOB; UCIIOJb30BaHUE KAaTAIN3aTOPa; HAIlpaBJIEHNE IPOTEKAHUS PEAKIIUN).
CKOpOCTbh XMMUYECKHX peakiuil U (pakTopsl, BIusAONIIME Ha Hee. OOpaTUMOCTh XMMUUYECKHX PEeaKUuil U CIOCOOBI CMEIIEHHUSI XUMUYECKOT O
paBHOBECHS.

[Ipocteie u cnoxHble BeniecTBa. MeTaiisl U HemeTasuibl. [ eHeTnueckue psibl MeTalia, HeMeTaula u nepexogHoro Meramia. OKcuabl 1
THJIPOKCUIBI (OCHOBAHMSI, KUCIIOTHI, aM(pOTEepHbIE THAPOKCUIBI), coiu. VX cocTaB, kilaccuuKanus U o0Iue XMMUYECKUE CBOMCTBA B CBETE TEOPHH

BHGKTPOHHTHHCCKOﬁ Jucconuanuu.

BJIOYHO-MOAYJIBHOE IINTAHUPOBAHUE

ITo npenmery XMUMMU S 3a kypc ocHOBHOTO 00111er0o 00pa3oBanus aJid § Kiacca



Ne | IIporpammHas Tema

Bcero uacoB Ha

TEeMY
1 BBenenne 5
2 ATOMBI XUMHYECKHUX 3JICMECHTOB 10
3 [TpocTrie BemecTBa 7
4 CoenuHeHUsT XUMHYSCKHUX 3JIEMEHTOB 11
5 W3MeHeHus, TpOUCXOSIIUE C BEIIECTBAMHU 10
6 [Tpaktukym Nel IIpocTteiimme oneparuu ¢ 5
BEIIIECTBAMU
7 PactBopenue. PactBopel. CBoMCTBa pacTBOPOB 16
AJICEKTPOJIUTOB
8 [Tpaktukym Ne2 CBoiicTBa pacTBOpOB 2
AJIEKTPOJIUTOB
HToro 66 4 + 2 4 B pe3epBe
IToypouHoe nimaHupOBaHKUE NPOTPAMMHOMN TEMBI:
«Bsenenue (5)»
Ne Ne Tema yueOHOro 3aHATHS Coaepxanue Tun Jomamnee OtMmeTtka 00
YpoKa YPoOKa YPoOKa 3aJaHUC HUCIIOJIB30BAHUN
B TeMe IMOPog
1 1 [Tpenmer xumuu. BemecTsa. Uro uzyuaer xumus. [Ipocteie n BBoanrnrii
BBoaublii nacTpykTax no Th nipu CIIO’KHBIE BEIIeCTBA. X MMUUCCKHUI
pa60Te B Ka6I/IHCTe XUMHH. JJICMCHT. (I)OpMBI CyHICCTBOBAaHHUA
XHUM.DJI.
2 2 [IpeBpamenue BemecTB. Ponb xumMun | XUMHUECKHE peakIuu, GU3HIeCKue KY

B XM3HHU YCJIOBCKA. I/ICTOpI/IH
Pa3BUTHA XUMUH.

SBJICHUS. XeMO(PUIIHS, XeMOPOOHs.
Kpartkue cBeneHust M3 HICTOpUHU
BO3HUKHOBEHUS U Pa3BUTUSA XUMUH.
Poib 0TEUeCTBEHHBIX YUCHBIX B




CTaHOBJICHUU XUMHUYECKON HAYKH.
OCHOBHBIE 3aKOHBI XMMHUU.

3 [Tepuoandeckas cucrema

XUMHYECKHX 3JIEMEHTOB. 3HAKH
XUMHUYCCKUX 3JICMCHTOB.

XUMHUYECKUH DJIEMEHT. J3BIK XUMHUHU. KV
3Haku XUMHUYECKUX 2i1eMeHTOB. IICXD
J.W. Menneneesa. ['pynnsl 1 neproasl.

4 Xumudeckue hopMyJIbl.

OrHOCHUTEIbHAA aTOMHAS U
MOJICKYJIsIpHasi Macchl. MaccoBast

Xumudeckue Gopmyibl. 3aKOH KY
MOCTOSIHCTBA cocTaBa. KauecTBEeHHbIN 1
KOJIMUECTBEHHBIN COCTAB BELIECTBA.

JIOJIAL. BrIunciieHre OTHOCUTEIBbHON
MOJIEKYJIIPHOM Macchl BEIIEeCTBa 10
dbopmyre. Berancinenue MaccoBoi 10U
AJIEMEHTa B XUMHYECKOM COEAMHEHUHU.

S) Ypok 06001IeHHS

[ToypouHoe miaHupOBaHUE MPOTPAMMHOMN TEMBI:

AToMbl XuMHYECKHUX 1eMeHTOB (10)

Ne Tema yueOHOro 3aHATHS Coaepxanue Tun Jomamnee OtMmeTtka 00
yYPOKa 3ajaHue HCII0JIb30BAHUH
IOPoB
1 | OcHOBHBIE CBE/IEHUS O CTPOCHUHU Crpoenue aToma. Spo (IpOTOHBI, YOHM «CtpoeHue aroma»
aToOMOB AJIEKTPOHBI, HEUTPOHBI) cnanj —Mpe3eHTalus
Ha CD «O0mas
XUMHUS»
2 | M30TOIBI KaK Pa3sHOBHIHOCTH N3MeHenue unciaa HEUTPOHOB B SIIPE. KY
aTOMOB XMMHMUECKOTO 3JIEMEHTA. N3oTonsl. MI3MeHeHNe unciia IpPOTOHOB B pe
W3MeHeHune yncia MpOTOHOB B sifipe. | — 00pa3oBaHKe HOBBIX XUM. 3J1. COBpeMeHHOe
OIPEEIICHUE MOHATUS «XUMUYECKUM
DIIEMEHT)
3 | Dnekrponsl. CTpoeHue XapakTepucTuka 31eKTpoHoB. CTpoeHue KY
3JIEKTPOHHBIX 000JI0UEK ATOMOB. AIIEKTPOHHBIX 0001109eK aToMOB 1. Nel-20.
ITonsiTHE 0 3aBEPIIEHHOM HE3aBEPIIEHHOM




AIIEKTPOHHBIX YPOBHSX

9 |4 | Dnexrponsl. CTpoeHue @u3nYeCcKuil CMbICI IOPSAIKOBOTO HOMEpPa VII3Y

3JIEKTPOHHBIX 000JI04YEK ATOMOB. 3JIEMEHTa, HOMEp IPYIIIbI, HOMEp Meproja.
IIpyn4yrHBl U3MEHEHUS CBOWCTB 2JIEMEHTOB B
nepuoJiax U rpynmax

10 | 5 | U3menenwue yncia 3IEKTPOHOB HA [Tousitue nona. Mousl, 00pazoBaHHbIE KY «XHUMHYECKas CBA3bY
BHEIIIHEM 3JIEKTPOHHOM YpOBHE aToMaMM MeTaJuI0B U HeMeTauloB. [lonsarue cllaiil —1pe3eHTanus
aToMa XHUM. 3J1. — 00pa3oBaHUE 00 noHHO# cBs3u. Cxembl 00pa3oBaHUs Ha CD «O6mas
MOHOB. VIOHHast XUMHUUYECKas CBsI3b MOHHBIX COCIMHEHUN XUMUS»

11 | 6 | B3aumopelicTBuEe aTOMOB Cxembl 00pa3zoBaHMs MOJIEKYJ OMHAPHBIX KY «XUMHYECKas CBSI3b»
AIIEMEHTOB -HEMETAJIOB M/y CO00# | cOeAMHEHUI. DIEKTPOHHBIE U CTPYKTYpPHBIC CIIaii/1 —TIpe3eHTaus
— o0pa3zoBaHME MOJIEKYJ IPOCTHIX dopmyinbl. KpaTHOCTh XMMHUYECKOH CBSI3U Ha CD «O0mas
BEIIECTB. KOBAJICHTHAS HETOJISIPHAS XHMUSD)
XUMHYECKasl CBA3b

12 | 7 | B3aumopelicTBHE aTOMOB [TonsiTHE METATUIMYECKON CBSI3U KY «XUMHUYECKas CBI3b)»
3JIEMEHTOB -MEeTaJIOB M/y COO0OM — claii —Tpe3eHTanus
00pa3oBaHNe METAITUYECKU Ha CD «OO0mas
KPHUCTaJJIOB XUMUS

13 | 8 | B3ammopelicTBHE aTOMOB CxeMbl 00pa3oBaHusl MOJIEKYJI COETMHEHUI KY «XUMHUYECKas CBS3b)»
3JIEMEHTOB -HeMeTaioB M/y coboii | (HCL, NHs...) DnexTpoHHbIC U CTPYKTYpHbBIC CJIaliJ] —[IpE3EHTaLUs
— 00pa3zoBaHe MOJIEKYIT dbopmyibl. [HousTre 06 20 U KOBaJIECHTHOM Ha CD «OO0mas
coequHenuil. 0. KoBaneHTHas MOJIAAPOM CBSA3U XUMUS»
TOJISIPHAST XUMHUYECKas! CBSI3b

14 |9 | O606menue u cucreMaTu3anus Bremonnenue ynpaxusenuil. [loaroroska VII3Y
3HAHWI 00 AJIEMEHTaX: MeTaJUlaX U | KOHTPOJIBHOU padore.
HEeMeTaljax, O BUAaX XUMUYECKON
CBSI3H.

15 | 10 | KontponpHas padota Nel «ATOMBI

XUMHUYCCKUX JICMCHTOB))

[ToypouHo€e nimaHUpOBaHKUE NPOTPAMMHON TEMBI:




IIpocTeie BentecTa (7)

Ne | Tema y4eOHOT0 3aHATHS Conep:xkanue Tun Jdomamnee OtMmeTKa 00
yYpOKa 3ajaHue HCI0JIb30BAHUH
IHOPosB
16 |1 | [Ipoctble BemiecTB — XapaKkTepUCTHUKA IIOJIOKECHUS JIEMEHTOB-METAIIIIOB B KY
Metasuibl. O01me [ICX3. Ctpoennie aToMOB MeTaLII0OB. MeTtanmnnyeckas
¢du3nueckue cBOMCTBA CBA3b. PU3HUECKHE CBOMCTBA METAJLIOB -IIPOCTHIX
METAJIJIOB. AJUIOTpONMs. | BelecTB. AJUIOTPONMS HAa IPUMEPE OJI0BaA.
17 | 2 | [Ipoctbie BeuiecTB — XapakTepucTHKa MOJI0KEHHS JIEMEHTOB-HeMeTauioB B | KY
HeMeTabel. O0IHe [ICX3. CtpoeHne ux aTOMOB KOBJICHTHAs CBSI3b.
(duznueckue cBoicTBa Pu3nyecKue CBOMCTBAa HEMETAIUIOB -IIPOCTHIX BEIIECTB.
HEMETAJIIIOB — MPOCTHIX Xumnueckas popmyna. Pacuer oTHOCUTENbHOMN
BEILIECTB. MOJIEKYJIIpHOM Macchl. [IoraTHe anoTponuu Ha
npuMepe kucnopoaa. Amtorponus gpocdopa, yriaeposa.
OTHOCHUTEJIbHOCTb MOHATHI «METAIUTMUYECKUE» U
«HEMETAJNINYECKUE) CBOMCTBA.
18 | 3 KoymuecTBo BemiecTna. KonnuecTBo BemecTBa U €AUHULIBI €70 U3MEPEHUS: YOII
MOJIb, MMOJIb, KMOJIb. IlocTosiHHAas ABoraapo.
19 | 4 | MonspHas macca Pacyet MOJIIpHBIX Macc BEILECTB M0 UX XUMUYECKUM YOII
BEILECTBA dbopmynaM. MmmuMonsipHast U KUJIOMOJISIpHAs Macchl.
BrinonHenue ynpaxHeHui ¢ UCIIOJIb30BAHUEM MTOHITHH
«IIOCTOSIHHAsA ABOTagpo», «KOJIUYECTBO BEIIECTBAY,
«Maccay, «MOJISIpPHAs Maccay
20 | 5 | MonspHsIlii 00BeM [TonsiTre o monsipHOM 0ObeMe razoB. HopmanbHbie oIl
ra3o00pa3HbIX BEIIECTB yCI0BUSA. MUIMMONSPHBIN U KUJIOMOJISIPHBIA 00BEMBI.
BelinonHenue ynpaxHeHU! ¢ UCIOJIb30BAaHUEM ITOHATUI
«00BEMY, «KMOJISIPHBIA 00BEM», «KOJIHMUECTBO BEIIECTBAY,
«MOJISIPHAsE Maccay, «Macca
21 |6 | Ypok-ympaxxHeHUe Pemrenue 3ama4 v ynpaxHeHUH € UCIIOJIB30BAaHUEM VIIII
«IIpocteie BeniecTBa» MOHSATUN «KOJIMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«IIOCTOSIHHAs: ABOTapo»
22 | 7 | O6obmeHue 1 Pemenue 3amau u ynpaxHeHUi YII3Y

CHCTeMaTHU3alus 3HaHU!




I10 TEMEC «HpOCTI)IC
BCIICCTBa»

[ToypouHoe mIaHupOBaHUE MPOTPAMMHOM TEMBI:
CoennHeHns XUMUYECKMX d1eMeHTOB (11)

Ne | Tema y4yeOHOro 3aHATHS Coaepixanue Tun Jomamnee OtMmeTtka 00
ypoka 3a/laHHe UCNOJIb30BAHUH
IMOPoB
23 |1 | CreneHb OKHUCIIECHHUS. [TonsiTue o crenenu okuciaeHus. OnpeaenaeHue CT. oK. YOHM «CreneHb OKUCIICHUS
bunapHble coequHEHS AIIEMEHTOB 110 popmynaM coeauHeHuii CoctaBiieHue CJIaliJ] —[Ipe3eHTaIUs Ha
METAJIJIOB U HEMETAIJIOB: | (hopMyn OMHAPHBIX COeNMHEHUH, 00U crIocob nx CD «O0mmas xuMus»
OKCH/IBI, XJIOPHIBL, Ha3BaHU.
cynb(huIbI U Ap.
24 | 2 | Baxueimue K1accel CocraBnenue ¢popmyi, ux HazBaHus. Pacdyers mmo KY
OMHapHBIX COeAMHEHUH — | dpopmynaM. XapaKTepUCTUKH BaKHEUIINX COEIUHEHHH.
OKCH/JIBI, JIETydre Wx npencrasurenu: H0O, CO2, CaO, HCI, NH3
BOJOPOJHBIE COETUHEHUS
25 | 3 | OcHoBaHuA CocTaB 1 Ha3BaHHE OCHOBAHUH, X KJIACCH(HUKAIIHS. KY
PacueTsl o popMysIaM OCHOBaHMM, MPEACTAaBUTEIH.
26 | 4 | Kucnotsr CocraB 1 Ha3BaHUE KUCIIOT, UX KJIaCCHU(pUKAIIHS. KY
PacueTsl 1o popMysnaM KHUCIOT, PEICTABUTEINH.
27 |5 | Comm, kak mpousBoanbele | CocTaB M Ha3zBaHUs colieil. Pacuersl mo Gpopmynam KY
KHCJIOT 1 OCHOBAHHM couneit. PactBopumocts coneit. [Ipeacrasurenu: NaCl,
CaCOg, Caz(P0Oa),
28 | 6 | Ypok — ynpaxHeHUE Knaccudukanus cinokHbIX BEIIECTB, ONPeIeIeHHE VII3Y
«Knaccuduxanus NPUHAIIISKHOCTH COSIMHEHHUH K Pa3InYHbIM KJIaccaM
CJIOKHBIX BEILIECTB)» 1o ux gpopmyaam. YIpakHEHUS B COCTaBICHUU
(dopMyI1 o Ha3BaHUSAM M Ha3BaHUI BELIECTB 1O
dbopmynam. Pacuersl no popmynam coeMHEHHH.
29 |7 | AmopdHbIe U ITonsAiTHE O MEKMOIIEKYISIPHOM B3aUMOJICHCTBUU U YOHM «Kpucrannmmyeckue

KPHCTaJUIMYECKUE

MOJICKYJIIPHOM KpUCTauIMIecKon pemerke. CBOWCTBa

pELIETKW Claiig —




BELICCTBA. BEUIECTB C JaHHBIM TUIIOM pemeTku. CBoMCTBa npeseHranus Ha CD
MeKMONEeKyIIpHbIE BELIECTB C Pa3HbIM TUIIOM KPUCTAJUNIMYECKUX PEILETOK, «O0mas Xxumus»
B3aMMOJCHCTBHS. Y IIPUHAUIEKHOCTD K Pa3HbIM KJIacCaM COEAMHEHUN.
MounekynsipHble, HOHHbIE, | B3auMOCBS3b TUIIOB KPUCTAINIMYECKUX PEIIETOK U
ATOMHBIE U BUJIOB XUMUYECKOU CBA3U
METaJUIMYECKUe
KPUCTAJTINYECKHE
pEeETKH
YucTele BelecTsa u [ToHsiTHE O UNCTOM BEILECTBE U CMECHU, UX OTINYMS. KY
cMecHu [Tpumepsl ra3000pa3HbIX U KUAKUX cMeceil. CriocoObl
pa3fesIeHUs] CMECEH.
Kontponbnas padora Ne2 K
«CoequHeHns
XUMHYECKHUX 3JIEMEHTOB)
MaccoBas u o0beMHas [TonsiTvie 1O KOMIIOHEHTa cMecU. BeruncieHnue ee B KY
JIOJIM KOMIIOHEHTOB CMECH U pacueT Macchl WM 00beMa BEIIECTBA B CMECU
CMECH, B TOM YHCIIE JOJI | TI0 €ro I0JIE
IIpPUMECEN.
Pacuertsl, cBsi3aHHBIE C Pemenue 3a1a4 1 yrpaxHeHUN Ha pacder JOJIU U VIIZY
MTOHSATUEM <IOJISI» HAaXO0’KJICHNE MacChl KOMIIOHEHTA CMECH

[ToypodHOe TUTaHHPOBAaHUE TPOTPAMMHOM TEMBI:
«3menenust, npoucxoasamnme ¢ senrecreammy (10)

Tema yyeOHoOro 3aHATHS Coaepxanue Tun ypoka | Jlomamnee OtMmeTtka 00
3ajaHue HCIO0/1b30BAHUHU
IIOPosB
dusnueckue sBICHUs [TonsiTve ABIEHUI KaKk U3MEHEHUH, npoucxoadamux | YOHM

C BCIICCTBaAMH. HBJ’I@HI/ISI, CBsA3aHHBIC C U3BMCHCHUEM
KPUCTAJIUIMYICCKOI'0 CTPOCHUS BCIICCTBA ITPpU
IIOCTOAHHOM €I0 COCTaBC, — (bmnqecxne SIBJICHUA.
Du3ndecKue IBICHUS B XUMHU: JUCTHUILIIALUA,




KPUCTAJIIIN3al1s, BEITAPUBAHNE U BO3TOHKA BE-
IIECTB, IEHTPU(DYTUPOBAHHE

35

XUMHUECKUE PEAKITHH.
3aKOH COXpaHEHHUS MaCChl
BEIIIECTB.

SIBneHus1, cBA3aHHBIE C U3MEHEHUEM COCTaBa Be-
1IeCTBa, — XUMHUecKue peakiuu. [IpuszHaku u yc-
JIOBHSI ITPOTEKAHUS XUMUYECKUX peakuui. [lonsTue
00 7K30- ¥ SHJIOTEPMUUYECKUX peakusax. Peakiuun
TOPEHHUs KaK YaCTHBIN ClIydall 9K30TEPMHYECKHUX
peakuuii, NPOTEKAIOUINX C BbIJCICHUEM CBETA.
3aKOH COXpaHEHUsI MacChl BEILIECTB..

KY

36

XHWMHYECKUE YPABHECHHUS.
Peakuuu paznoxenus

XuMHUecKHUe ypaBHEHUS. 3HaUE€HHE UH/IEKCOB U
k03¢ punrenToB. CocraBieHle ypaBHEHUH
XUMHUYECKUX peakuuil. Peakunu pasnoxeHus.
[TonsiTHe 0 CKOPOCTH XMMHYECKUX PEAKIIMH.
Karanuzaropel. ®epMeHTHI.

KY

37

Peakmuu coenuueHust

Peakiuu coenunenus. Karanuruyeckue u Heka-
TaNuTHIecKue peakiun. OdparumMeie U HEOOpaTH-
MBbI€ peaKklnuu

KY

38

Peakuuu 3amenienus

Peakuuu 3amenienusi. NEKTPOXUMUYECKUHN PSIT
HaNPsDKEHUN METAIUIOB, €70 MCIIOIb30BaHUE [T
IIPOrHO3MPOBAHUS BO3MOYKHOCTHU MPOTEKaHUS peak-
LUI MEXy METaJlJIaMU M pacTBOpaMu KUCIOT. Pe-
aKIIMM BBITECHEHUS OJIHUX METAJJIOB U3 PACTBOPOB
UX COJIEH APYTUMU METAJIJIAMH.

KY

39

Peaxiuu ooOMeHa

Peakuuu oOmena. Peakiuu Helirpanuzanuu. Yc-
JIOBUSI IPOTEKAHUS PEakinii o0OMeHa B pacTBOpax
JI0 KOHIIA.

KY

40-
41

Pacuersl o xummuueckum
yYpaBHEHHSIM

1. Beruucnenue no XMMU4eCKUM YpaBHEHHUSIM MacChl
WJIM KOJIMYECTBA BEIIECTBA 10 U3BECTHON Macce Win
KOJIMUECTBY BEIIECTBA OJTHOTO U3 BCTYMAIOLIUX B
pPEaKIUIO BEUIECTB UM IIPOAYKTOB peaKLuu. 2.
Brruncnenne macchbl (KOJIMYECTBa BEIIECTBA,
o0beMa) MPOAYKTa peaklu, €CIIM U3BECTHA Macca
HCXO/IHOTO BEILIECTBA, COJIEPKAILIETO ONPEICIEHHYIO

KY




JIOJTI0 puMecei. 3. Beruucienue Macchl
(konmu4ecTBa BelIeCTBa, 00beMa) MPOIyKTa
PEaKIMH, €CJIM U3BECTHA Macca pacTBOpa M MaccoBast
JI0JIs1 PaCTBOPEHHOTO BELIECTBA.

42 |9 | O6GoOmeHue 3HaHUH 110 PacdeTsl mo xumMuueckum ypaBHeHusM. Pemenne | YII3Y
teme «M3MeHeHus, 3aJa4 Ha HaX0XKJICHHE KOJINYECTBA BEIECTBA,
MIPOUCXOISIIHE C Macchl WM 00beMa MPOIYKTa PEAKIIUH [0 KOJIMYECT-
BEIIECTBAMI BY BEIIIECTBA, MAcCe WM 00bEMY UCXOIHOTO BEIECT-
Ba. PacueTsl ¢ HCIIOJIb30BaHUEM TIOHATHUS OIS,
KOT/Ia KCXO/THOE BEIIECTBO JJAHO B BHJIE PACTBOPA C
3aJaHHOI MacCOBOM J0JIeH pPaCTBOPEHHOTO BELIECTBA
WM COJICPXKUT OTIPEJICTICHHYIO JIOJIIO ITPUMECeii.
43 | 10 | KontponbHas pabota Ne3 K
«3MeHeHws,
MIPOUCXOISIIHE C
BEIIECTBAMI
IToypouHo€e niaHupOBaHKUE NPOTPAMMHOM TEMBI:
«IIpaktuxymNel TIpocreifiine onepaiuu ¢ BeuecTBammy (5)
Ne Tema yyeOHOro 3aHATHS Coaep:xxkanue | Tun Jomamnee OtMmeTtka 00
ypoka 3a/laHue HCMOJIb30BAHUU
IMOPog
44 | 1 | IIpaBuia TeXHUKHU O0€30MAaCHOCTH MPHU pabOTe B XUMUYECKOM J
kaOunere. [Ipuemsbl oOpatieHus ¢ 1a00paToOpHEIM 000PYIOBAHHUEM U
HarpeBaTeIbHBIMH IPHOOpaMu. (TOBTOPHBIN HHCTPYKTAXK)
45 | 2 | HabOmoneHus 3a M3MEHEHUSMU, MPOUCXOAIAMHI C TOPSIICH CBEUOH, JI
U UX OTHCAHUE.
46 | 3 | AHaiu3 ITOYBEI U BOJIEI JI
47 | 4 | Ilpu3Haku XUMHUYECKUX PEaKIIHil. JI
48 | 5 | IlpuroroBieHue pacTBopa caxapa M onpeaeseHre MacCOBOU J0JIU €ro JI
B PacTBOpeE.




«PacTBopeHme. PacTBOpEI. CBoiicTBa PaCcTBOPOB 3JICKTPOJIMTOB» (16)

[ToypouHoe T1aHupOBaHUE TPOTPAMMHON TEMBI:

Ne | Tema yuyeOHOro 3aHATHA Coaepixanue Tun Jomaminee OtMmertka 00
YPOKa 3ajlaHue HCIIO0JIb30BAHUH
M OPos
49 | 1 | PactBopenue kak pusuko- | PacTBopeHue kak GU3NKO-XUMUUYECKUI MpolLecc. YOHM
XAMHMYECKHU IIpoLeCC. [TonsTHE O THIpaTax U KPUCTAJUIOTUAPATAX.
PactBopumMocTs. Tunel PactBoprumMocTs. KpuBble pacTBOPUMOCTH KaK MOJIEIb
pacTBOpoOB 3aBUCUMOCTH PacCTBOPUMOCTH TBEP/IbIX BEIIECTB OT
TeMneparypsl. HachllieHHbBIE, HEHACBILICHHBIE U
IIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB IS
IIPUPOJBI U CEIBCKOT0 XO35MCTBA.
50 | 2 | DuekTponuTHUECKas [TonsiTre 00 1MEKTPONUTUYECKON TUCCOLUALIUH. KY
JUCCOLUaLUs ONEKTPOIUTHI U HEITEKTPOIUTHL. MexaHu3M AUCCOLUALN
ANEKTPOJIUTOB C PA3TUYHBIM TUIIOM XUMUYECKOU CBSI3U.
CreneHnsp 371eKTPOIUTHYECKON aucconuany. CUIbHBIE U
cJ1a0bl€ AJIEKTPOJIUTHI
51 | 3 | OcHOBHBIE MOJIOXKEHUS OCHOBHBIE MOJIOKEHUS TEOPUH HIEKTPOIUTUYECKON KY
TEOPUH nucconuanuu. VIoHsl, uX cBOMCTBA U Ki1accU(UKaIIMSL.
AIEKTPOJIUTUYECKON
JUCCOIMAIUU
52 | 4 | NoHHble ypaBHEHUS HonHbIe ypaBHEHHUS peakUil. Y CIIOBUS IPOTEKAHUS KY
peakiuu. peakuuu oOMeHa MEKIy JIEKTPOIUTaMu 0 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUN. 3aNiCh YpPaBHEHUN peakuil
(MONEeKyNspHBIA M HOHHBIM BU]T)
53 | 5 | Kucnotsl B cBete TO/I, ux | Kucnotsl, ux knaccupukanus. uccoruanys KUCIOT U UX KY

KJIacCU(HUKAIHS U
CBOMCTBA.

CBOMCTBA B CBETE TEOPUH IEKTPOIUTHUECKON
auccouuanyy. MonekysipHble 1 HOHHBIE YPAaBHEHMUS

peakuuil KucioT. BzanumoaeicTBue KUCIOT C METAIAMU.

3HeKTp0XHMH‘{eCKI/Iﬁ pAa HaHp&I)KCHI/Iﬁ MCETAJIJIOB.




BzaumMoneiicTBre KHCIIOT C OKCUAAMH METAJIOB.
B3auMopenicTBiE KUCIOT C OCHOBAHUSIMU — PEAKLIMS
HeWTpanu3anuu. BzaumoaencTBrue KUCIOT C COJIAMM.
Hcnons3oBanue TabIUIBI PACTBOPUMOCTH IS
XapPAKTEPUCTUKUA XUMUYCCKUX CBOMCTB KHCIIOT.

54 | 6 | OcHoBanus B cBete TO/I, OcnoBanus, ux kinaccudukanus. Jucconnanus ocHoBanuii | KY
WX KiIaccu(uKamus u 1 UX CBOMCTBA B CBETE TEOPHUH JICKTPOJIUTHUCCKOU
CBOMCTBA. aucconuanuy. B3aumMoaecTBe OCHOBAHUM ¢ KMCIIOTaAMH,
KHCJIOTHBEIMH OKCHIAaMH U coJiIMu. Mcrob30BaHue TaOINLIbI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMHUUECKIX CBOWCTB
OCHOBaHMH. Pa3nojkeHre HepacCTBOPUMBIX OCHOBAaHUH TIPH
HarpeBaHUMU.
55 |7 | Okcunsl. O06o0menue cBeeHn 00 OKCHIaxX, X KIacCH(pUKAIIUU U KY
XUMHYCCKHX CBOMCTBAX.
56 | 8 | Comu B cere TO/I, ux Conu, ux knaccuukanus U TUCCOIUALIAS PA3THIHBIX KY
CBOWCTBA. TUIOB coJjieil. CBolicTBa CoJiell B CBETE TEOpUHU
AJIEKTPOJIUTUYECKON AUCconManvu. B3aumoaerncreue conen
C METaJUIaMHU, YCIIOBHSI POTEKAHUS ITHX PEAKIIUA.
BzaumoneiicTBue colieil ¢ KUCIIOTaMU, OCHOBaHUSMH U
consiMu. Vcrionb3oBaHue TabIUIIBI PACTBOPUMOCTH J1JIs1
XapaKTePUCTUKH XUMHYECKUX CBOWCTB COJIEH.
57 |9 | I'enernyeckas cBA3b MeXNy | ['eHeTHUECKHE PSIBI METAIIIOB M HEMETAJUIOB. KY
KJIacCaMU HeopraHndeckux | ['eHeTnueckas CBsi3b MEKIY KJIACCAMU HEOPTaHUYECKUX
BEIIECTB. BCIIECTB.
58 | 10 | O0oOmEenne 3HAHMIA, VII3Y
pelIeHue 3a1a4 1no TemMe
«PacTBopenue. PacTBopsl.
CBoiicTBa paCTBOpPOB
AIEKTPOIUTOBY.
59 | 11 | KontponbHas pabora Ned K

««PactBopenue. PacTBopsl.
CBoiicTBa pacTBOpOB
JIEKTPOJIUTOBY.




60 | 12 | Knaccuduxanus OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiuu. Okuciurens | KY
XUMUYECKHUX PEAKIIHH. Y BOCCTAaHOBUTEIIb, OKUCIICHUE U BOCCTAHOBJICHHE
OKHUCIUTENBHO-
BOCCTaHOBUTEIbHEIE
peaKkiui.
61 | 13 | Peakiuu nonHoro oomena. | CocraBnenue OBP meTooM 3mekTpoHHOTO GaiaHca. KY
YnpaxHeHus B
cocrasyienuu OBP
62 | 14 | CoiicTBa U3y4EHHBIX CBoiicTBa IPOCTHIX BEIIECTB — METAIJIOB U HEMETAIJIOB, KY
KJIACCOB BEIIIECTB B CBETE KHCIIOT U COJICH B CBETE MPEICTABICHUI 00 OKUCIUTEIHHO-
OBP. BOCCTAaHOBUTEJBHBIX MPOIIECCAX
63 | 15 | O6o0meHre 3HAHUH 110 YII3Y
TeMe «OKHUCIUTENbHO-
BOCCTaHOBUTEIbHBIC
pEeaKIIn
64 | 16 | KonTponbHas paboTa K
No5«OxucnurenpHo-
BOCCTAaHOBUTEIbHBIC
pEeaKIum
[ToypouHO€ nIIITaHUPOBAHKE TPOTPAMMHOM TEMBI:
«IIpakTukymNe2 CBOMCTBA PACTBOPOB AJICKTPOJIHUTOBY (2)
Ne Tema yueOHoOro 3ansTHS Copepxanue Tun Jomamnee OtMeTKa 00 MCIIOTB30BAHUH
YpPOKa 3alaHue HOPoB
1 | CgoiicTBa KUCJIOT, OCHOBaHHM, OKCUIOB U colieil. [ToBTOpHBIi JI
uHCTpyKTax 1no Th npu pabore B kaOuHeTe XUMUU.
2 | Pemenue skcniepuMEHTAIBHBIX 3a71a4 10 TeMe «CBOHCTBa JI
pPacTBOPOB AIEKTPOIHUTOBY

BJIOYHO-MOAYJBbHOE IINTAHUPOBAHHUE

ITo npenmery XMUMMU S 3a kypc ocHOBHOTO 00111ero 00pa3oBanus ais 9 kiacca




Ne | IIporpammHas Tema Bcero yacos Ha
TEMY
1 OO6m1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB 1 | 11
XAMHUYECKUX pEaKIui
2 MeTtasibt 18
3 HewmeTanms 29
4 O060011eHNe 3HaHUN 110 XUMHHU 32 KypC OCHOBHOM 8
HIKOJIbI
HTtoro 66 4 + 2 B pezepBe
Hoypoqﬂoe IJIAHUPOBAHUE HpOFpaMMHOﬁ TEMbI:
No | Tema u Tun ypoka Hara DJIeMEHTBbI CO/IePKAHUSA Ili1anupyemMbie pe3yabTaThl
n/ IIpeameTHbIC Meranpeamernsie YY /I JInuHOoCTHBIE
o YYA
BBe}leHl’le. Oﬁmaﬂ XapPaKTEePUCTUKA XUMHYECCKHUX 3JIEMCHTOB U XUMHUYECCKUX pealcuuﬁ. Hepuouuqecmdif[ 3aKOH U nmepuoan1vecKkast CuHCreMa
xummnuyeckux d1emMenToB /I.U. Menneneena. (104.)
1. | Xapakrepuctuka Beoanbiii naerpykrax no OT u Th. Hayuamcsa: xapaktepu3oBath PeryssiTUBHbIE: CTABAT YyueOHbIE DOpMHUPYIOT
XHUMHYECKOTO XapakTepucTHKa XUMUIECKOTO XUMHUYECKHE IEMEHTHI 1-3 —T0 3a7a91 Ha OCHOBE COOTHECEHUSI OTBETCTBCHHOE
d7EMEHTa 1o nososkermo B [ICX3 nepuoa 1o ux nonoxenuo IICXD | Toro, 4To yKe U3BECTHO M YCBOEHO | OTHOILEHHE K
JJICMCHTA Ha JI.1. Menneneena. -
i J.N. Menneneena. y4amumcsi, 1 TOro, 4To emé YUYEHHIO
OCHOBaHMH €ro I[eMOHCTpa]fH?? - MOJICIH aTOMOB Ionyuam 603moacHocmy HEU3BECTHO
nonoxxeHus B [ICXD. PJICMCHTOB 1 =510 NEpHOI0B HAy4umbCsl: ONMCHIBATh n3ydcHHbie | [o3HaBaTe/bHbIE:
BBoaubIit 00BEKTHI KAK CUCTEMBI, TIPUMEHSIS CaMOCTOSITENIbHO BBIICISIIOT U
uHCTpyKTaK 110 TH JIOTHKY CHCTEMHOT'O aHaJIH3a (bopMyTHPYIOT MO3HABATEIBLHYIO
Leb
KoMMyHHKATHBHbBIE:
(bopMyIUpyIOT COOCTBEHHOE
MHEHHE W MO3ULIHIO, 321al0T
BOIIPOCHI, CTOSAT IIOHSITHBIE IS
HapTHEepa MOHSTHS
- BOMCTBA OKCHIIORB MMUYECKHE CBOMCTBA OKCHUIIOB, ayuamcsi: Ha3pIBaTh OOIIHE eryJsiITHBHBIE: CTABAT yIeOHYIO OSIBIISIFOT
2 OlCTBa OKCUIIOB, X i Hay 0 Pery. y4eOHy Ip




KHUCJIOT, OCHOBAHHUH U
coJIei.

OCHOBaHUM, KHUCJIOT, COJIEH B CBETE
TEOPHHU DIICKTPOTUTHICCKOM
JIUCCOIIHAIIMH 1 OKUCIICHUS-
BOCCTaHOBJICHUS

XUMHUYECKHE CBOMCTBA KUCIOTHEIX,
OCHOBHBIX OKCHJIOB, KHCJIOT,
OCHOBAaHHUM U COJICH C MO3UIUN

T3 /; mpUBOANTH IPIMEPHI
peakuui, MoATBEPKAAFOILUX
XUMHYECKHE CBOMCTBA: OKCHJIOB,
KHCJIOT, OCHOBAHHMI, COJICH;
OTIPENIeNATH BEIIECTBO — OKHCIIHTENb
1 BEILIECTBO —BOCCTAHOBUTEIIb B
OBP;

THonyuam eo3moocnocmo
HAy4umucs: MPOTHO3UPOBATH
CHOCOOHOCTH BEleCTBA POSIBIATh
OKHCIIUTCIIBHBIC UJIU
BOCCTAHOBMTEIILHEIC CBOMCTBA C
YYeTOM CTeTlIeHEeH OKHMCIICHHUS
3JIEMEHTOB, BXOJSIIHX B €0 COCTaB

3a7a4y, ONpeaessioT
MOCJICIOBATEIBHOCTh
MPOMEKYTOUHBIX LIEJICH C Y4ECTOM
KOHKPETHOTO pe3yJbTara,
COCTABJISIIOT IJIaH U AJITOPUTM
IEeUCTBUI

Ilo3naBartenbHbIE:
CaMOCTOSITESILHO BBIJIEISIOT
(bopMyITHPYIOT M03HABATEIBHYIO
LeJIb, UCTIONB3Ys OOLIHME IIPHUEMBI
pelieHus 3a1a4
KoMMyHHKATHBHBIE:

KonTponb u onieHka neicTBuit
napTHepa

YCTONYMBBIN
yueOHO —
[I03HABATEJIbHBII
HHTEPEC K HOBBIM
crocobaM pereHus
3a1a4

I'eneTnueckue psaasl leneruueckuii psn nepexonHoro XapakTepu30oBaTh PerynaruBHeie: cTaBAT @opMHUPYIOT
METAJIOB U SNICMCHTA. XUMHUYECKUE AJIeMEHTHI 1-3-T0 | yueOHbIE 3a/1a4i Ha OCHOBE OTBETCTBEHHOE
HEMETAJJIOB. nepuoaa 1mo ux MmoJI0OKCHUIO COOTHECCHUA TOT'O, UTO YKE OTHOIICHUEC K
[ICXD JA.1. Menaeneena. W3BECTHO U YCBOEHO YUYEHUIO
OIHUCBIBATL U3YYCHHEIE YYaluMcs, ¥ TOTO, 4TO eIIé
00BEKTHI KaK CHUCTCMBI, HCU3BCCTHO
IIPUMEHSS JIOTUKY cuCcTeMHOro | Ilo3HaBaTenbHbIE:
aHaJIM3a CaMOCTOATCIIbPHO BBIACIAOT U
bopMynupyIOT
MMO3HABATCJIbHYIO LCJIb
KoMmMmyHHKaTHBHBIE:
bopMynupyr0T COOCTBEHHOE
MHCEHUEC U II0O3UIIHIO0, 3aa0T
BOIIPOCHI, CTOAT IMMOHATHBIC
JJIA TTapTHEPA IMOHATUSA
[epuonnyeckuii Crpykrypa IICXO JI.11. Menaeneesa. Hayuamcsa: onucslBaTh U PerynsatuBHbie: OnpenemnsioT CBOIO
3aKOH U Crpoenue aroma. GU3NHECKHI CMBICIT XapaKTepU30BaTh TAOJUIHYIO [InanupytoT cBOM AeiCTBUS B JIMYHYIO IIO3ULHIO,
Mepuouueckas :gizﬂKOBOFO HOMepa, HoMepa nepuoaa, | popmy IICXD /.M. Menneneena; COOTBETCTBHI © MOCTaBIEHHON aJIeKBaTHYIO
Pa rpyniel XHMUYECKOT0 3JIEMEHTA | nejaTh YMO3AKJIIOUEHHUS O XapaKTepe | 3ajJaueld U yCIOBUIMU €€ nuddepeHpoBaH
CHUCTEMA B [ICXD JI.U. Menneneesa. [Ipuannbt H3MEHEHUS CBOMCTRB XUMHUYECKIX

pcajim3anmu

HYIO CAMOOLICHKY




J. . Mengeneena B
CBETE YUYCHHS O
CTPOCHHH aToMa

HM3MEHEHUS] CBOMCTB XUMHUYECKUX
3JIEMEHTOB M UX COCIMHEHUH B
Meproaax M rpymnmnax, TIaBHbIX
noarpynmnax [ICX0O JI.W. Menneneena,
JemMoHcTpanms: pa3arnyHbie GOpMBI
Ta0JIHI TEPUOANICCKON CUCTEMBI.
Jla6.onbIT: 2. MonenupoBanme
noctpoenus [lepuoauueckoil cuctemsl
J.1. MenneneeBa

JJIEMEHTOB C YBEIHMUEHUEM 3apsI0B
ATOMHBIX S7EP.

Honyuam eo3modrcHocms
Hayuumucs. IPUMEHSTh 3HAHUS O
3aKOHOMEPHOCTSIX MEPUOANUECKON
CHCTEMBI XUMHUYECKUX DJIEMCHTOB
JUT OOBSICHEHHS U TIPEABUACHHUS
CBOMCTB KOHKPETHBIX BEIIECTB

IMo3naBartesbHBIE: CTABSIT

1 (GOPMYJIUPYIOT LETH U TPOOIEMBI
YPOKa; OCO3HAHHO U MPOU3BOJIEHO
CTPOSAAT B YCTHOM U MUCBMEHHOU

dopme

KoMmyHukaTuBHbIe:
Bnagenne MOHOJIOTHYECKOH U
JTUAJIOTHYECKOM (hopMaMu peyn

CBOUX YCIIEXOB B
yuebe

6. | Xumuueckas XuMHuuecKas OpraHu3anus KUBOou U Hayuamcsa: xapaktepu3oBaTh PerynstuBHble: paboTath 1o dopmupoBaHue
OpraHHU3aIs KUBOH HEXUBOW IIPUPOJBL. XHMquCISI/Iﬁ XMMHMYECKUH COCTaB KUBOU KIIETKH; | IUIAHY, HCHIONE3YS CHETHANBHO OTBETCTBEHHOT'O
M COCTaB si/ipa, MAaHTUU U 3€MHON KOPBL. | COCTaB fA1pa, MAaHTHU 3eMHON KOPBI; | MOAOOpaHHBIE CPEICTBA. Y MEHHE OTHOILICHHUSA K
1 HEKUBOH TIPHPOJIBT XUMHUYECKHUE FNEMEHTHI B KJIETKaX Tonyuam eo3modcnocme OILIGHUTH CTETEHb ycIexa HiIu YUCHHIO
KHUBBIX OpraHu3MoB. Makpo- u Hayuumuvcsi: OOBSICHATH MUD C TOYKH | HEyCIeXa CBOEH AesTeIbHOCTH
MHKPOAJIEMEHTHL. 3peHHs] XUMUU Ilo3naBaTenbHbIE:
Jdemoncrpauus: Mozenb cTpoeHuUs aHAIM3UPOBATh, CPABHUBAThH U
3€MHOT0 I11apa B IONEPEUYHOM pa3pese 000011aTh H3YYCHHBIC TIOHATHS.
CTpouTh JOrHYECKOe
paccyKaeHue, BKIIovyas
YCTaHOBJIEHUE MPUYMHHO —
CJIEICTBEHHBIX CBSI3EH.
[MpexacTBisTh UHGOPMALIUIO B BUJIE
pHUCYHKa
KoMMyHUKaTUBHBIE:
OTtcTauBaTh CBOIO TOUKY 3pEHUS,
MIPUBOJIUTH APTYMEHTHI,
MOJTBEPKIas NX PaKTaMu
7. Knaccmbmcaum O0o00mIeHne cBeIeHN 0 XUMUYeCKUX | Hayuamcs.: ycTaHaBIUBATh PerynsituBHble: Ornpenensior
XMMHYECKHX PeaKIlHii peakuusx. Knaccmbnuxaum{ NPHHA/IEKHOCTE XUMHYECKOH BreiaBurarot Bepcuu pereHus 3 BHYTPEHHIOIO
XAMHUYIECKHUX PEAKIHHA TI0 Pa3IUYHBIM | PEaKINH K ONPENeIEHHOMY TUIY 10 | TPOOJIEMBI, OCO3HABATh KOHEYHBIH | MTO3HIIHIO
110 pasTHIHbIM OCHOBAHMSAM: OJTHOMY U3 KIIacCH()UKAITUOHHBIX pe3ynbTaT oOygaromuxcs Ha
OCHOBaHMAM COCTaBY W YHCIIY PEarupyrouux u IMpPU3HAKOB: 1) o uncIy U cocTaBy YpOBHE
00pa3yIoMMXCsI BEMIECTB, TEIUIOBOMY | MCXOIHBIX BEIIECTB U MPOIYKTOB Ilo3naBaTenbHbIE: MTOJIOKHUTEIHHOTO
b dexTy, peaxuy (peaKuy COeAMHEHMS, BribuparoT OCHOBaHUS M KPUTEPHH | OTHOIIEHUS K
HaIpaBJICHUIO, U3MEHEHUIO CTETNICHEW | pa3lio’KeHUs, 3aMelIeHns 1 0OMeHa); | s Kiaccuuram 00pazoBaTeIbHOMY
OKHCIICHHS JIEMEHTOB, 00pa3yIONINX 2) 10 BBIICIICHHUIO FITH IIpeobpa3oBpiBaTh HHPOPMAIINIO U3 | TpoLEcCy,
pearupyromue BeniecTsa, dase, MOTJIONIEHHIO TETUIOTHI (PeaKIIuu OJTHOTO BW/Ia B IPYTOif M BEIOUPATh | MOHHMAIOT
HCTIOJIB30BaHUIO KaTaIN3aTopa. 9K30TEPMHUYECKHE U Tt cebs y1o0HyIo hopmy HEO0XOIMMOCTh
Jla0. onbITHI: SHIOTEPMHIUYCCKUE); (UKCaIy TIPEICTaBICHU YUYEeHHUS




3. 3amelieHue Kene30M MeIu B
pactBope cyibdara meau (1I)

3) 1Mo U3MEHEHHIO CTENeHEH
OKHUCIICHUSI XUMUYECKUX 3JIEMCHTOB
(peaku OKHCITUTETBHO-
BOCCTaHOBHUTEIIBHEIC ),

4) mo oO6paTUMOCTH TpoIecca
(peakiu oOpaTUMBIE U
HEOOpaTHMEIE);

Tonyuam 803moarcHOCMb
HAy4umscs.: COCTABIATh
MOJICKYJIAPHBIC U IMOJIHBIC HOHHBIC
YpaBHCHUA IO COKpALICHHBIM
HMOHHBIM YPaBHCHUAM.

nHdopmanuu

KoMMyHuKaTHBHBIE:

OTcranBaTh CBOIO TOUKY 3PEHUS,
MPUBOANTH apPTYMEHTHI,
MOATBEPXKast X (haKTaMm.
Pa3nnyars B yCTHOM peuu MHEHHUE,
JI0Ka3aTeIbCTBA, TUIIOTE3b], TEOPUH

[TonsaTHe o ckopocTu
XUMHUYECKOH
peaKIuu

ITonsTHE O CKOPOCTH XUMHUYECKOU
peakuuu. GakToOphl, BIUAIONINE HA
CKOPOCTh XUMUYECKUX PEAKIIUH.
JdeMoncTpauum:

3aBUCUMOCTb CKOPOCTH
XUMHUUYECKON peaKkLMK OT MPUPOIbI
pearupyoomx BeIIeCTB.
3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakuuy OT KOHLUEHTpaluu
pearupyoInux BEIIeCTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuy OT IO N
COTNPUKOCHOBEHHSI pEaruPyIOIINX
BEIIECTB («KUIISIIUI CIOM).
3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu ot

TeMIIepaTypbl pearupyrommx
BEILECTB.

JIa6. OneIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW PEaKIMK OT

TIPUPOJIBI PEaTUPYIONINX BEIIECTB Ha
TIpUMEPE B3aMMOJICHCTBUH KHUCIIOT C
MeTajiaMu. 5. 3aBUCUMOCTD
CKOPOCTH XUMUYIECKOHW PEAKITUHU OT
KOHIIEHTPAIINN PEarupyoNInux
BELLECTB Ha MpUMeEpe
B3aMMOJCHCTBHSA IIUHKA C COJISIHOM

Hayuamcs: Ha3piBaTh (haKTOpHI,
BIIHSIOLINE HA CKOPOCTh
XUMHUYECKOH peaku 1 00bICHITh
UX BIHMSHUE HAa CKOPOCTh
XUMHYECKON peaK1H; Ha3bIBATh
(haKTOPBI, BIUSIONINE HA CMEIICHHE
XUMHYECKOTO PABHOBECHSL.

THonyuam eozmodicHocme
HAy4umucs: NPOrHO3UPOBATh
pe3yabTaThl BO3AEHCTBUA
pa3nUYHbIX (AaKTOPOB HA U3MEHEHHE
CKOPOCTH XUMUYECKOH peaKk1uy;
IIPOrHO3UPOBATh PE3YIbTAThI
BO3JICHCTBYSI Pa3IMYHbIX (pakTOpOB
Ha CMEIIEHUE XUMUIECKOTO
paBHOBECHs

PerynsiruBnbie:
CaMOCTOSTENIbHO O0OHAPYKUBAIOT U
bopMynupyIOT pobemy.

ITo3naBaTeabHbBIE:

BBISBITIOT IPUYUHBL U CICICTBHS
siBiieHud. CTpOST JIOTHYECKUE
paccyXICHHUs, YCTAHABIHBAIOT
MIPUIHHHO — CJICICTBCHHBIC CBS3U

KoMMyHUKaTUBHBIE:
YuuThIBaIOT pa3Hble MHEHUS U
CTpEMATCS K KOOpPIMHALIUU
Ppa3IMYHBIX MO3UIUI B
COTpyIHUYECTBE, HOPMYITUPYIOT
CcOOCTBEHHOE MHCHHE H MTO3HIIHIO

IIposBisiroT
YCTONYMBBIN
yueOHO —
MTO3HABATEIBHBIN
HHTEpeC K HOBBIM
o0mmmM crrocobam
pelIeHus 3a1a4q




KHCJIOTOW pa3N4HON KOHIIEHTPALIUH.
6. 3aBUCUMOCTb CKOPOCTHU
XMMHUYECKOH Peaky OT IIOIIaI!
COIIPUKOCHOBEHHUS pearnupyromunx
BEIIECTB.

7.MopaenupoBaHUE «KUIIALLETO CIOS».
8. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaKkLUU OT
TEMIIEpaTyphl PEarupyOINX BEIIECTB
Ha [IpUMepe B3aUMO/ICHCTBUS OKCHAA
menu (I1) ¢ pactBopom cepHoit
KHCJIOTHI Pa3JIMYHON TEMIIEpaTyphl

9. | Karanauzatopsl Karanuzatops! u katanus. Hayuwamcs: ncnons3oBaTh Ipu PerynsiTuBHbIE: YcBoeHue paBuil
WNHrnburopsl. AHTHOKCUAAHTHI. XapaKTepUCTUKE IpeBpalieHU VY4YUTHIBAIOT IPaBUIIO B UHAWBUIYaJIBHOTO
JdeMoHcTpanuu: BELIECTB MOHATHUS «KaTaJIU3aToOP», IUTAHUPOBAHUM U KOHTPOJIE u 06e30macHOTo
I'oMoreHHsIi U reTeporeHHbIN «HHTHOUTOPY», KAHTUOKCHIAHTED, cnocoba pemreHus, OCyImecTBILIIOT | noBeaeHus B UC,
Katanu3bl. DepMEHTATUBHBIN MIPOBOJUTH HECIOXKHBIE XMMUUECKHUE | MOIIArOBBIA KOHTPOJb yrpaxkaromux
karanu3. THrnbupoBanue. OTIBITHI U HAOJFOIEHUS 32 JKU3HU U 3J0OPOBBIO
Jla0.onbIThI: U3MEHEHUSIMU CBOMCTB BEIIECTB B Ilo3naBartenbHbIe: moaen
9. Paznoxenue mpoIiecce mpeBpamieHuii, coomonate | CaMOCTOSITETBHO CO3AAI0T
TIEPOKCHIa BOJOPOA C ITIOMOIIBIO mpaswia Thb u OT. AIITOPUTM JEATENBHOCTHU IIPH
okcuna Maprania (IV) u katanassl. THonyuam eo3modcHocms pemeHny npobaeM pa3ITudaHOTO
10. O6HapykeHue KaTanasbl B HAyuumucsi: TPAMOTHO 00pamaThes xXapakrepa
HEKOTOPBIX MUIIEBBIX MPOIYKTAX. C BEIIECTBAMHU B ITOBCEIHEBHON KoMMyHUKaTUBHBIE:
11. MarubupoBanne B3aUMOACHCTBUS | JKU3HU JloroBapuBaroTcsi 0 COBMECTHOMI
KHCJIOT C METaJIaMH YPOTPOITHHOM JIeATENBHOCTH, IPUXOJISIT K
00IIeMy pelIeHHI0, B TOM YUCIIE ’
CTOJIKHOBEHHUIO HHTEPECOB
10. | O600mEeHne 1 Hayuamcsa: 0600mats 3HaHUS U PerynsituBHble:
CHCTEMATH3ALU NPEACTaBIATH MX CXEM, Tabu, BHO(jSIT HEO0OXOIUMBIEC KOPPEKTHUBBI
. Hmpe3eHTauun B JICUCTBUE MOCIE €r0 3aBEpUICHNUS
3HAaHHUU 110 TEMEC
Ha OCHOBE €ro M yuera Xapakrepa
«BBenenue» CIEaHHBIX OIIHOOK
Ilo3naBartenbHbIC:
CtposT peueBoe BBICKAa3bIBAaHHE B
YCTHOW ¥ IMCBMEHHOH (opMe
KomMyKkaTuBHBIE: KOHTPOIHPYIOT
JICHCTBUS IapTHEPA
11. KonTpoJsbHas KoHTponb npeaMeTHbIX U Hayuamcsa: npUMEHATh NOJydyeHHble | PeryasiTuBHbIE: OCYLIECTBIIAIOT BrIpaxator




pa6oraNel METaNpPeIMETHBIX YICOHBIX ICHCTBUN | 3HAHUSA U CHOPMUPOBAHHBIC YMEHUS | MOIIATOBBIA U UTOTOBBIA KOHTPOJb | aJCKBaTHOE

o Teme «BBeneHue» o Teme «BBenenue. JUTSL pEIICHUs YIeOHBIX 3a1a4 0 pe3ynbTaty MMOHUMAaHUE MPUYUH
O0mas XapakTepUCTHKA XUMHYCCKIX Ilo3naBaTenbHbIE: yclexa ¥ Heyclexa
3JIEMEHTOB U XUMUYECKHX PEAKIIHI. CTPOSIT PEYEBOE BBICKA3bIBAHUE B yaeOHOI
[lepnoauueckuii 3aKoH u YCTHOH M MHCEMEHHOI popme JIeATENbHOCTH
[lepuoauueckas KomMmykaTuBHBIE: yUUTBIBAIOT
CHUCTEMa XUMUYECKHUX JIEMEHTOB pa3Hble MHEHUS U CTPEMSATCS K
. . MenneneeBa» KOOpJAMHALMM Pa3IMYHBIX HO3ULUH

B COTPYIHUYECTBE
Tema 1. Metamiabi(184.)

12. | BIIP no xumuu 3a 8 [Tonoxenue MeTanoB B Hayuamcs: xapakrepu3oBaTtb PeryasTuBHbIe: Onpenensior
Kiace/ [lepnoauueckoii cucreme METaJLIBI 110 UX MOJOXKEHUIO B [IpuHUMAOT U COXPAHAIOT YUCOHYTO CBOIO JIMYHYIO
I XMMHUYECKUX JIEMEHTOB [ICXD JI.1. Menneneena, 3a/1a4uy, IJIAaHUPYIOT CBOU JEHCTBUS B TO3ULIHIO,

OJIOIKCHHE . . MenneneeBa. Metannuueckas OIUCHIBATh CTPOCHUE COOTBETCTBUH C MTOCTABJIECHHOM 3a/layeil 1 | aJIeKBaTHYIO
SJIEMCHTOB-METAJIIOB KPHUCTaIMYeCcKas peleTKa 1 (usMUecKye CBONCTBA METAIIOB, | YCIOBUAMY €€ peaau3aluu nudpepeHnupo
B [lepuoanueckon MeTajsInyecKasi XUMU4YecKas CBS3b. O0OBSICHATD 3aBUCUMOCTD CBOHCTB | Ilo3HaBaTeJbLHbBIE: BaHHYIO
cUcTEMeE Oo6uume puznueckue cBOHCTBA METaJUIOB OT UX MOJIOKEHUS Vcnonp3yroT 3HaKOBO — CUMBOJIMYECKHE CaMOOIIEHKY
JI. I. Menpeneesa u METaJJIOB. [ICXD JI.1. Menneneena; cpencTaa CBOUX yCIIEXOB

6 CrnnaBel, X CBOMCTBA U 3HAYEHUE. Honyuam eo3moorcnocmeo KommykaTuBHbIE: B yuebe
OCOOCHHOCTH JeMoHcTpanuu: Hay4umucs: IpOrHO3UpOBaTh APryMEHTUPYIOT CBOIO MO3ULIHIO U
CTpOCHUA UX OO0pa31ipl cIIaBoB CBOMCTBa HEU3YUYEHHBIX KOOPJIMHHUPYIOT €€ C MO3ULUHU TAPTHEPOB B
atoMoB. Ouznveckue 3JIEMEHTOB U UX COEITMHEHUI Ha COTPYJIHUYECTBE
CBOMCTBA METAJIJIOB. OCHOBE 3HaHUH O
CIIIaBbL. NEPUOINYECKOM 3aKOHE.

13. | TTomoxxenue XUMUYECKUE CBOUCTBA METAJIOB KaK | Hayuamcs: onucelBaTh CBOMCTBA | PeryjsiTuBHbBIE: DopmupyroT

MeTamios B IICXD BOCCTaHOBHTEJIEH, a TAK)KE B CBETE UX | BEIIECTB HA OCHOBE HabmoaeHuit | [locTaHoBKa yueOHOM 33724 HA OCHOBE YMEHHUS
TIOJIOKEHUS B DJICKTPOXUMUYCCKOM 3a UX MPEBpaAIICHUAMU, COOTHECCHUA TOro, 4TO M3BCCTHO U HUCIIOJIB30BAaTh

JI.11. MenneneeBa u
XHUMUYECKHE
CBOMCTBA METAJLJIOB /
Xumudeckue
CBOIICTBa METAJIJIOB.

PAAY HaNPSOKEHUH METAJUIOB.
Jdemoncrpauuu: B3anmozeiicteue
METAJUIOB C HEMETAJIAMU.

JIa0. onbIThl: 12. B3anMmoneiictere
PacTBOPOB KHUCIIOT U COJIECH ¢
MeTauIaMu

JIEMOHCTPUPYEMBIMH yUUTEIIEM,
HCCIIE0BATh CBOMCTBA BEILECTB
B XO/I€ BBIIIOJHEHUS
71a00paTOPHOTO OMBITA, J1eNIaTh
BBIBOJIBI O 3aKOHOMEPHOCTAX
CBOMCTB METAJUIOB B IEPUOAAX U
rpymmax.

Tonywam eo3moxcrHocms
HAay4umucs: IPpOrHo3UpoBaTh
XUMUYECKHE CBOMCTBA
HEU3YYEHHBIX JIEMEHTOB U UX

YCBOGHO, ¥ TOTO, YTO €Ill¢ HEH3BECTHO
ITo3naBaTeabHbIE:

BrIBHIKEHHE TUIIOTE3, KX 00OCHOBAHUE,
JI0Ka3aTeIbCTBO

KommykaTuBHbI€:

Y9acTBYIOT B KOJUIEKTUBHOM OOCYKICHUU
mpobjeM, TPOSABISAIOT aKTUBHOCTH BO
B3aMMOJICHCTBHN JUTS peneHus
KOMMYHHUKAaTHBHBIX ¥ IIO3HaBaTEIbHBIX
3ajga4

3HaHUS B OBITY




COCJIMHEHUM Ha OCHOBE 3HAHUU O
MIEpUONYECKOM 3aKOHE.

14. | MeTaJuibl B MpUpPOJE. Mertamtet B ipupoze. Oorime Hayuamca: coctaBiaTh PeryasituBHbIC: Tl'opnoocTs 3a
O6mue CrocoObI UX MOTYYCHUS. YpaBHEHHUSI PEAKIUH, JIe)KAIUX B | YUUTHIBAIOT MPABUJIO B IUIAHUPOBAHUU U POCCHIACKYIO
6 Jlad. onbITHI: OCHOBE ITOJTyYCHHS METAJIOB. KOHTpOJIE criocoba IeHCTBHS HaYKy
CHOCOOBI X 13. O3nakomieHnue ¢ pyaamu xene3a | ITloayuam 603mModCHOCHb Ilo3naBaTenbHbIE:
ITOITy4CHNA 14. OxpaluuBaHye IJIAMEHHU COJIAMU HAYUUMbCS: IPUBOJUTE HUcnonb3yroT OMCK HE0GXOAMMON
IEJIOYHBIX METAJIJIOB TIPUMEPHI YPaBHEHHUN peakIiii, WHPOPMALINH [T BHITIOHEHHS YIeOHBIX
JIEXKAINX B OCHOBE 3aJJaHUl C NCTIOJIh30BaHUEM YICOHOI
MIPOMBIIIJICHHBIX CTIOCO00B JTUTEPaTypHI
MOJIyYEHHUS YyTYHA U CTaJH. KommykaTtuBHbI€:
YyureBaroT Pa3HbI€ MHCHUSA U CTPEMATCA
K KOOpAUHAIIU PAa3JINIHBIX HO3I/IHI/Iﬁ B
COTPYTHUYECTBE
15. | Penienue pacyeTHBIX Pacuernble 3a1auu 10 ypaBHEHUSIM Hayuamcs: pemiath pacueTHbIE PeryasituBHbIC: OgnajieHue
SaI[aq C IIOHSITHEM XUMHYCCKUX peaxunﬁ, MMPOTCKAOMUX 3aJa4u 11o ypaBHeHij OIECHI/IBa}OT IMpaBUJIbHOCTH BI)IHE)J'IHGHI/IH HaBbIKaAMH )1.]131
) C y9acTHEM METaJUIOB M UX XUMHYECKUX PeaKIiii, NIEHCTBUS Ha YPOBHE aIeKBaTHOU MIPaKTUIECKOI
Maccosasi 00 COeTMHEHUH MPOTEKAOIIUX C YIACTHEM PETPOCTICKUBHOMN OIICHKH JIeATEITIBHOCTH
661X00a NPOOYKMa METAJUIOB M UX COCIMHCHHIA. Mo3naBaTeabHBbIE:
Honyuam eo3mosicHocms Bribupator Hanbomnee a3 peKTHBHEIC
Hayuumucs: pemaTh crocoOBI peneHus 3a1a4, KOHTPOIHPYIOT
OJINMITHATHBIE 3a7Ia4H. 1 OIICHUBAIOT IPOLIECCHH PE3YIbTaT
JIeATETBbHOCTH
KommykaTuBHbIE:
KoHTpoaupyroT nedcTBHs mapTHepa
16. | ITousTHe O KOppO3UH Koppo3zus Metanos u crmocoOs Hayuamcsa: ucionp3oBath Npu PeryasituBHbIe: Ymenue
METaII0B 00pBOBI ¢ Heit XapaKTEPUCTUKE METAJUIOB U UX PaznmuaroT crioco® u pe3ynpTaT AeHCTBUS | MHTETPUPOBATH
coevHeHUH MOHATHUS «koppo3us | Ilo3HaBaTeabHbIE: MOJIyYEHHBIE
MCTAJIJIOB», «KXUMHUUYCCKas BHa}IeIOT 06L[II/IM MIPUEMOM PCIICHU A 3HAHUA B
KOPPO3HS», 3aja4 MPAKTUIECKUX
«IEKTPOXUMHUYUECKAS KommykaTuBHbIe: YCIIOBHUSX
KOPPO3Hs», HAXOIUTH CIIOCOOBI JloroBapuBaroTCsi 0 COBMECTHOM
3alIUTHI METAJUIOB OT KOPPO3HUH. | JEATCIFHOCTH, MPUXOIAT K 00IIeMy
THonyuam eo3modicHocme pELIEHHIO
Hay4umucs: IPUMEHAThH 3HAHUS
0 KOPPO3UH B )KU3HU.
17. [llenoYHbIC METAILIIBL: OO0mras xapakTepUCTHKA IETOYHBIX Hayuamwca: napatb PeryasituBHbIe: PasButne
obmast MeTaJIoB. MeTabl B IPUPOAE. XapaKTEPUCTUKY IIETOYHBIM [InanupytoT cBOU NEUCTBUS B CBSI3U C O0CO3HaHHOTIO,
O6mme crocoObl UX MOTyYEHHSI. MeTaJljIaM 10 UX MOJIOKEHHUIO B MTOCTABJICHHOW 3a/1a4eil U yCIOBUSIMU €€ YBaXHUTEIHLHOTO
XapaKTepHCTHKa CTpoeHune aTOMOB. I1CXD JI.. MenneneeBa penieHus u
)




Illenoynsle MeTaIBI — NPOCTHIE
BellleCTBa

HCCJIEJIOBATh CBOMCTBA
IIEJTOYHBIX METAIJI0B — KaK

Ilo3naBaTenbHbIC:
CraBsit 1 (OpMYIUPYIOT LIENU U

JI0OpOoKeTaTeh
HOTO

MPOCTHIX BEILECTB. pobIeMbl ypoKa OTHOILIECHHUS K
THonyuam eosmodicnocmo KommykaTuBHbIE: JIpyromy
Hay4umucsi: TPAMOTHO AJIEKBaTHO HCIOIB3YIOT PEUEBBIE yenoBeky. Ero
oOpamatbcs ¢ BemecTBaMH B cpenctea s 3Q(HEKTUBHOTO PEIICHUS MHEHHIO,
MOBCEIHEBHOM KU3HHU. KOMMYHHUKAaTHBHBIX 337144 CIOCOOHOCTH
BECTH JHAJIOT C
JIpYTHMU
JIIOAbMHU
18. | Coennuenus Baxkueiinue coeTUHEHUS IET0YHBIX Hayuamcs: xapakrepu3oBaTthb PeryasituBHbIC:
MIEJIOYHBIX METAIIIOB METaJUIOB — OKCHU/bI, THAPOKCHUIbLI 1 (1)1431/1%01(146 U XUMHUYCCKUC YyureIBaroT paBuJIO B IMIJIaHUPOBAHUUN U
COJTH (XJIOPHUIBI, KapOOHATHI, CBOMCTBa OKCHUJIOB U KOHTPOJIE CII0CO0a pelieHHs
cybhaThl, HUTPATHI), UX CBOWCTBA U TUAPOKCHUIOB LIETOYHBIX Ilo3naBartenbHbIC:
IIpUMEHEHNE B HAPOJHOM XO3siCTBE. | METaJIOB, COCTAaBIATh Hcnonb3yroT MoucK He0OX0IMMOiA
Kannitaere ynoopenus. XUMHYECKHE yPaBHEHUS, nH(pOpManUH IS BEITTOTHEHUS yIeOHBIX
JdeMmoncTpauum: XapaKTepU3YyIOIIUE CBONCTBA 3aJJaHUll C UCTIOJIh30BaHUEM YICOHOI
OOpasis! MWENOYHbIX U HIETIOYHBIX METAIOB, PEIATh JIUTEPATypHI
LIEJIOYHO3EMETBHBIX METAJIIOB. «UEMOYKM» MPEBPaLCHHMN. KommykaTuBHbIe:
BsauMonelicTBre HaTpHs, JTUTUS C THonyuam eosmodicnocms Y4UTBEIBAIOT pa3Hble MHEHHS U CTPEMSATCS
BOZ0I1. B3anmoneiicTBue HaTpus ¢ HAY4umucsi: COCTaBISATh K KOOpJAMHAIIMY Pa3]IUYHBIX TO3ULNNA B
KHCIOPOAOM «ILEMOYKM) MPEBPaNICHUH. COTPYAHUYECTBE
19. IllemouHoO3eMeIbHEIC O061ast XapaKTePUCTHKA JIEMEHTOB Hayuamoca: naBath PeryasituBHbIe: PazButue
METAJIBI: 00IIas m1aBHOM noArpynns! 11 rpynmnsr. XapaKTEPUCTUKY [InanupyroT cBOU AEUCTBUSL B CBSI3U C OCO3HAHHOTO,
CTtpoeHue aToMOB. HIETIOYHO3EMENTBbHBIM MeTaIaM MIOCTaBJICHHOH 3a/1a4ei U YCIIOBUSIMHU €€ YBa)KUTEIBHOTO
XapaKTCPHUCTHUKA
Ilenouno3eMENBHBIE o ux nospkeHuro B [ICXD pelieHus u
MeETaJllIbl — IIPOCThIE BELIECTBA. J.1.Menneneesa, Ilo3naBartenbHbIC: JI00po’KeTaTeNb
XapaKTepU30BaTh COCTaB aTOMOB, | CTaBsT U GOPMYIUPYIOT LETH U HOT'O
UCCIIEA0BATh CBOMCTBA poOJIeMBbl ypoKa OTHOIIEHHUS K
HIETOYHBIX METAIOB — KaK KommykaTuBHbIe: JIpyromy
MPOCTHIX BEILECTB. AJIEKBaTHO HCIHOIB3YIOT PEUEBBIE yenoBeky. Ero
THonyuam eo3modicnocme cpeacTsa st 3PPEKTUBHOTO PEIICHHs MHEHHIO,
HAy4yumucsi: TPaMOTHO KOMMYHHUKAaTHBHBIX 3a/1a4 CIOCOOHOCTH
oOparmraTecs ¢ BEIIeCTBAMH B BECTH JHAJIOT C
IIOBCEIHEBHOM JKU3HU JpYTrUMHA
20. | Coenunenus Baxneitmue coemuHEHNS Hayuamcs: xapakTepu3oBathb PeryasituBHbIe: JIFOJIBMHA
HIeJIOLIHOBGMeHBHBIX ICJIOYHO3CMECIIbHBIX Q)HSH‘ICCKI/IC U XUMHUYCCKHEC Y4YuTeIBarOT TIpaBUJIO B INITAaHUPOBAHUU U
METAILIOB METAJUIOB — OKCUJBI, THAPOKCUABI U CBOWCTBA OKCUOB U KOHTPOJIE CIIOCO0a perieHHs

cour (XJIOPUIbI, KapOOHATHI,
HUTPATHI, cynbdaTel, ocdarsl), ux

TMIPOKCUIIOB
HIEJI0YHO3EMENILHBIX METAILIOB,

Ilo3HaBaTe/ibHBIE:
Hcronb3yroT MoucK He0OX0AMMON




CBOMCTBA ¥ MPUMEHEHHE B HAPOTHOM
XO3SHCTBE.

JdemoncTpanum:

BsaumoneiicTBue KajabIys ¢ BOJOM.
BsaumoneiictBue Maruus ¢
KHCIIOPOAOM.

JIa0. onbITHI:

15. B3anmopaeicTBHe KaabIus C
Bojoii. 16. [Tomydyerne ruapoxcuga
KaJbLMs U UCCIIEIOBAaHUE €TO
CBOICTB

COCTaBJIATh XUMHUECKHUE
YpaBHEHHUS, XapaKTepU3yIoIIne
CBOMCTBA IIEJIOUHBIX METAILIOB,
penaTh «IeHOYKN
[IPEBPALLEHUM.

Ionyuam eosmoocHocms
HAy4UumvCcsi: COCTABIIATH
«UETIOYKM MPEBpaICHNI

nH(opManuK 1S BEINOTHEHUS y4eOHBIX
3aJJaHMil C HCIOJIb30BaHUEM Y4eOHOI
JUTPATypBI

KommykatuBHbIe:

Y4YnTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS
K KOOPAWHANINH PA3IMYHbIX TO3UNHIT B
COTPYITHUYIECTBE

21. | AJTIOMUHUN — Crpoenue aTroma, GU3UICCKUC U Hayuamoca: naBath PeryasituBHbIC: DopmupyroT
I1ePEXOIHBIH XMMHYECKHE CBOMCTBA aTIOMUHHUA KaK | XapaKTepUCTUKY amoMuHus nmo | [Imanupyror CBOM JefiCTBHA © HHTEpecC K
IIPOCTOTO BelllecTBa ero nopkexuto B IICXD MIOCTaBJICHHOH 3a/1a4eil U YCIIOBUSIMHU €€ KOHKPETHOMY
sneMeHT. dusnueckue
J.U.Menneneesa, peLIeHNs, OLICHUBAIOT IPaBUIBHOCTH XHMHYECKOMY
1 XUMHYECKHE XapaKTepU30BaTh COCTAB aTOMa, | BBINOIHEHHUS AeiicTBUS 51EMEHTY
CBOMCTBA aIIOMHUHUIL. xapakTepu3oBath (pusndeckue 1 | Ilo3HaBaTelbHBIE:
[Monyuenue u XMMHYECKHE CBOICTBA CaMOCTOSITENIFHO BBIACISIOT U
pUMEHEHNe AITIOMHHUS, 06LﬂcuH$[TL (OpMYyIHPYIOT O3HABATENBHYIO 1IETb,
3aBUCHMOCTH CBOMCTB aJIIOMHHHSI | HCIIOJIB3YIOT OOIIHE TIPUEMBI PEIICHUS
AJIIOMHUHUA
ot ero nonoxkerus B IICXD 3a1a4
J.M1.MenneneeBa, 00BSCHIT KommykaTuBHbI€:
MPUYIMHBI XUMUYIECKOH JlommyckaroT BO3SMOXHOCTD PA3JIMIHBIX
WHEPTHOCTH AMIOMHUHUS. TOYEK 3pECHUS, B TOM YHCIIE HE
IHonyuam eozmoorcnocms COBIAJAIONIUX C UX cobcTBeHHON. U
Hay4umucsi: TPAMOTHO OPUEHTUPYIOTCS Ha IO3UIIHIO NTapTHEepa B
o0paImaThest ¢ BEIecTBaMH B OOIIEHNN W B3aMMOJECHCTBHU
TIOBCETHEBHON JKU3HH
22. | Coenunenus CoenuHeHus alFOMUHUS — Hayuamcs: xapakrepu3oBartb PerynsituBHble: DopMHUpPYIOT
ATIOMUHHIS — OKCHJL 1 TH/POKCHAL, X ampoTepHbIi (bmqueCKHe U XHMHYECKHE YUUTHIBAIOT MPAaBWIIO B IUIAHWPOBAHUH U yMeHHe
xapakTep. Baxkneiinue comnu CBOMCTBA OKCHJIa U THIPOKCHIA | KOHTpOJIE criocoda pereHus HUHTErPUPOBAThH
OKCH/T U TUIPOKCH/I,
N QIFOMUHMUSL. AIIOMUHUS, COCTaBIATh Ilo3naBaTenbHbIe: MOJy4EeHHBIE
1X aM(pOTePHBIit ITpUMeHEHKE ATOMUHUS U €ro XUMHYECKHE yPABHEHHUS, Hcronb3yroT MOMCK He0OX0AUMOi 3HaHUSA B
XapakTep. COEIMHEHU. XapaKTepU3yIOLIe CBONCTBA nHGOPMALINH JUTS BBITIOHEHHS YIeOHBIX NPKTUYCCKYIO
JIa6. onbITHI: ATIOMUHUS, PEIIaTh «IETOYKI» | 3aJaHUH C UCIOIB30BaHUEM yUeOHOH SKU3HD

17.Ilonyuenue
TUAPOKCUAA AIIFOMUHUA U
HCCIIEOBAHKE

€ro CBOWCTB.

[IPEBPALLEHUM.

Tonywam eo3moxcrnocms
HAY4umuvcs: COCTABIIATh
«UEMOYKM») MpeBpaleHUH

JIUTPaTyphl
KommykatusHbIe:
KoHTponupyroT neiictBue naptHepa




23. IpakTnyeckas Ocy1miecTBIeHNE IETTOYKN Hayuamcsa: obpamatbes ¢ PerynsatuBHbie: Pa3Butue
pa6ora Nel XUMHUYECKHUX nmabopaTopHbIM 000pynoBaHuEeM | OCYIIECTBIAIOT HNOMIATOBEIA KOHTPOJb [0 | KOMMYHHUKATHB
OcyuiecTiene MIPEBPALLECHUI W HarpeBaTeIbHBIMH MPHOOpPAMH | PE3yNbTaTy HOTO

B COOTBETCTBUU C MPaBUIAMHU KOMIIOHEHTa B
HCITOYKA XUMUICCKUX TeXHUKH 0e30MacHOCTH, Io3HaBaTe/bHbBIE: OOLIEHUN U
MIPEBpALLCHHI ONHCHIBATH XUMUYECKUN Brnanerot o0mmmM npueMoM penieHus COTPYIAHUYECTBE

HKCIIEPUMEHT C TIOMOIIBIO sSI3bIKa | 3a/1a4 co

XUMHH, JeJIaTh BHIBOJIBI 110 KommykaTtuBHbI€: CBEPCTHUKAMU U

pe3ybTaTaM 3KCIIEPUMEHTA. YYUTHIBAIOT pa3Hble MHEHUS U CTPEMSITCS | YUUTENSAMU

Tlonyuam eoz3moorcnocmo K KOOPJIUHAIINH PA3IUYHBIX TTO3UIIUH B

Hay4umucs: 0CO3HABATh COTPYIHUYECTBE

HEOOXOIUMOCTE COOJTIOIEHUS

npaBwiiTh u OT nnst coxpaneHust

310pPOBbSl OKPYKAIOIIHX.

24. | Kenezo — hiieMeHT Pacnonoxenue xenes3a B [ICXD/].11. Hayuamyuca: naBathb PerynstuBHbie: DopMHUpPYIOT

VI rpynmet Menneneesa n CTpoeHne €ro aToMa. XapaKTEpUCTHUKY >kejae3a no ero | Ilmanupyror CBOH neﬁgTBm c HHTEpPEC K
6 o Dusnyeckue 1 XUMHYECKHE CBOICTBA nospkeHuto B [ICXO IOCTaBJICHHOM 3aJ]Ja4y€H U YCIIOBUSIMH €€ KOHKPETHOMY
TIO00MHON XKeJ1e3a — IPOCTOro BCINECTBA J.1.Menneneesa, peLICHHUs, OLICHUBAIOT NIPaBUIBHOCTh XMMHUYECKOMY
HOATPYIIIBL. XapaKTepM30BaTh COCTAB aTOMa, | BBINOJHEHUS AEHCTBUS 3JIEMEHTY
dusnueckue u Xapaktepu3oBaTh ¢pusnueckue 1 | [lo3HaBaTebHbIE:
XUMHUYECKUE XUMHUYECKHE CBOICTBA XKeesa, CaMOCTOSITeNbHO BBIICISIOT U
CBOICTBA KeIesa. OOBSICHATH 3aBUCHUMOCTb CBOHCTB | (OPMYJIHPYIOT MO3HABATEIbHYIO IIETIb,
H JKene3a OT ero MOJIOKEHUs B HCTIONB3YIOT OOIIUE TPHEMBI PEIICHHUS
axXOXJICHUC B I[ICXD J.U.Menneneena, 3aja4
npupoac. WCCIIEIOBATL CBOMCTRA Xkene3a B | KoMMykaTHBHbIe:
X0/J1€ BBIIIOJIHEHHUS JomyckaroT BO3BMOXHOCTb Pa3IMUHbIX
1ab0paTOPHOTO OTIBITA, TOYEK 3PEHUs, B TOM YHCIIE HE
ONMCHIBATH XMMUYECKUN COBITAJIAFOIIUX C X cOOCTBeHHOM. U
JKCIIEPUMEHT. OPHUEHTHUPYIOTCS Ha TMO3UIIMIO TTapTHEPA B
Tlonyuam eo3moorcnocmo 0o0IIeHNN Y B3aUMOJCHCTBUM
HAy4umucsi: FpaMOTHO
oOpamiartbcs ¢ BEMEeCTBaMHU B
MMOBCE/THEBHOM KHU3HU
25. | Coenunenusd xenes3a Tenernueckue psaasl Fe?*u Fe®* Hayuamcs: xapaktepu3oBatb PeryasituBHbIe: PazBurtue
+2.+3 ux Baxwneiimme conu xene3a. 3HauCHHE | (PU3UYSCKUC U XUMHUYCCKUEC YYUTHIBAIOT NPAaBUIO B IJIAHUPOBAHUU U OCO3HAHHOTO,
Keseza CBOICTBa OKCHUJIOB U KOHTpPOJIE crioco0a perreHust YBaXXUTEJIBLHOTO
Ka4C€CTBCHHOC 9
U €ro COeUHEHUM U1 IPUPOABI U TUAPOKCUIOB XKeJe3a, I[lo3naBartenbHbIe: u
OIIPCACIICHUE. HapOJHOI0 X03siicTBa. COCTAaBIISITh XMMUUYECKUE Hcnonp3yroT HOUCK HEOOX0MMO JI0OpOKeTaTeNh
I'eneTnyeckue PAAbL JeMoHcTpanuu. YpPaBHEHHS, XapaKTEepU3yIOIIKe nH(opManuu 115 BEIOJHEHUs y4eOHBIX HOI'0




Fe*2u Fe™,

BsaumoeiicTBue MeTaIoOB C

CBOMCTBa COCIMHEHUH XKene3a,

3aJlaHUH C UCHOJIb30BaHUEM y‘le6HOﬁ

OTHOUICHHA K

HemeTtaiamu. IloxydeHue MIPOBOJIUTH Ka4eCTBEHHBIE JUTPATypHI JIpyromy
ruapokcunos xenesa (II) u (I1I). peakuuu, NOATBEPKAALOIINE KommykaTuBHbIE: yenoseky. Ero
JIa6. onbITHI: HaJIM4Ke B BOJHBIX PacTBOpax Y4UTBIBAIOT pa3Hble MHEHHUS U CTPEMATCS | MHEHHUIO,
18. BzaumozeiicTBIe Kelesa C KAaTHOHOB XeJle3a, pelaTh K KOOpJIMHALMK Pa3INYHbIX NO3ULUI B CcocoOHOCTH
COJIIHOM KUCJIOTOM. «UETOYKN» NIPEBPALLEHUM. COTPYIHUYECTBE BECTHU AUAJIOT C
19. ITomyuenue rufipokcuaoB xene3a | Iloayuam o3modcnocmy JIPYTUMHA
(IT) u (IIT)  u3y4eHne MX CBOUCTB. HAay4umuvcs: COCTABIATH JIOTBMU

«UEMOYKM» MPEBPAIlEHHH,

COCTaBJIATh MOJIEKYNSPHEIE U

MIOJIHBIE MOHHBIE YPaBHEHHUS 1O

COKpAIIIEHHBIM HOHHBIM

YpaBHEHUSIM

20. IpakTuyeckas IlonyueHue u cBOMCTBAa COETMHEHUN Hayuamcs: obpamatbes ¢ PeryasituBHbIC: OBnajzeHue

padora Ne2 METaJlJIOB nabopaTopHbIM 000pyaoBaHueM | OCyLIECTBISIOT MOIIArOBBII KOHTPOJIB 110 HaBBIKAMU IS
W HarpeBaTeIbHBIMHU MPUOOpAaMH | PE3yNIbTATY MIPAKTHYECKON
[Tonyuenue u
= . B COOTBETCTBHH C MPaBUIIaMHU JIeSITEIbHOCTH
CBOUCTBA COCIMHCHUN TEXHUKH 6€30M1aCHOCTH, Io3HaBaTeabHBIE:
METaIJIOB ONMCHIBATH XUMUYECKUN CtposT peueBoe BBICKAa3bIBAaHUE B yCTHOM
9KCIIEPUMEHT C TIOMOIIBIO SI3bIKA | M MHUCBMEHHOH (hopme
XUMHHU, JIENATh BBIBOJIBI IO KommykaTusHbIe:
pe3yabpTaTaM dKCIIEPUMEHTA. VY4YUTHIBAIOT pa3Hble MHEHUS U CTPEMSTCS
Honyuam eosmodncnocmo K KOOPAMHAIINY Pa3INYHBIX TO3UIUN B
HAy4umucsi: OCO3HaBaTh COTPYAHUYECTBE
HE00XOIMMOCTh COOIIOICHUS
npaBui b u OT gns coxpaneHus
3/10pOBBsI OKPYKAIOIIHX.

27. HpaKTquCKaﬂ Pemienne sxcnepuMeHTanbHBIX Hayuamcs: obpamarscs ¢ PeryasituBHbI€: OBnajeHue
padora Ne3 3a]a4 Ha Paclo3HABaHUE U 7abopaTopHEIM 000pyaoBaHHeM | OcCyHIecTBISIOT MOIIArOBBIN KOHTPOJIB 110 HABBIKAMH JJIS
P MOJy4YEHHUE COEANHEHUH METAJIIOB W HarpeBaTeIbHBIMHU MPUOOpAaMH | PE3yJIbTATy MIPAKTHYECKON

CIICHHC B COOTBETCTBHH C NPaBUIAMH JIeSITETbHOCTH
SKCHCPUMCHTAIbHBIX TEXHUKH 0€30MacHOCTH, Io3HaBaTe/bHbBIE:
3aJa4 Ha OIKCBIBATh XUMHUECKHI [TpoBoasT cpaBHEHUE U KJIACCH(PUKALINIO
pacrio3HaBaHHE U HKCHEPUMEHT C MTOMOIIBIO A3bIKa | TI0 3aJaHHBIM KPUTEPUSIM
TOJTydeHHE XHMHH, JINaTh BEIBOJIBI TIO KommykaTuBHbI€:

. e3yJIbTaTaM 3KCIIEPUMEHTA.

COCMHEHU %Oz;qam 603M03,0Hpocmb I[O}“OBapI/IBaIOTCH O COBMCCTHBIX
METAJIOB JACUCTBUAX B Pa3JIMIHBIX

Hay4umuCcs: 0CO3HABAThH
HE00XOIMMOCTh COOIOACHUS
npaBunTh u OT ans coxpaneHus

CUTyalusax




CBOETO 3/I0POBbS U
OKPY’KaIOIIHX.
28. | O000I1IIeHne 3HAaHUI Hayuamca: o600mate 3Hanust 1 | PeryjisiTuBHbIE: Bripaxaror
o TeMe «MeTauIbiy MPEJICTABIISATh UX CXEM, Tabmull, | BHOCAT HEOOXOAUMBIC KOPPEKTUBHI B aJIeKBaTHOE
MIpEe3CHTALNN JIEHCTBUE MOCIE €r0 3aBEpUICHUS Ha [IOHUMAaHHE
OCHOBE €r0 U Y4eTa XapakTepa CACIaHHbIX | IPUYUH ycIexa
omudoK U HeycIexa
Ilo3naBaTenbHbIE: yueOHOH
CTposT peueBoe BHICKAa3bIBAaHHIE B yCTHOH | NIESTEIHHOCTH
U IUCEMEHHOH (hopme
KoMMmykaTuBHBIE: KOHTPOJIUPYIOT
JIEHCTBUS IapTHEPA
29. KOHTpO JIbHAS KoHTpoib npeaAMeTHBIX U Hayuamcsa: npuMeHsTh PeryasituBHbIC: [IposBnsroT
paﬁoTa Ne2 MeTanpeIMEeTHbIX YIeOHBIX JEHCTBUN | MONydeHHBIC 3HAHUS U OCymIeCTBISIIOT HTOTOBBIM U MTONIArOBBIH OTBETCTBEHHO-
110 Teme «MeTallIb o TeMe «MeTaThl)) c(hOpMHUPOBAHHBIC YMCHHUS IS KOHTPOJIb 110 Pe3yIbTaTy CTh 3a
penieHus yueOHbIX 3a1a4 Ilo3naBaTeabHbIE: pe3yIbTaThI
CTposT peueBoe BbICKa3bIBAaHUE B YCTHOM
U IUCEMEHHOH hopme
KommykaTuBHBIE: KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA
Tema 3. Hemeramibi(294.)
30. | OOmras OOuias xapakTepucTHKa HeMeTauoB: | Hayuamcsa: naBathb onpenenenus | PeryjsiTuBHbIe: dopmupoBaHue
XapaKTepI/ICTI/IKa IIOJIOKCHUEC B Hepno,unquKon IIOHATUAM HHaHI/IpyIOT CPOI/I )IeI/I(‘:’TBI/IH B CBA3HU C TOTOBHOCTH U
HEMETALIOB CHCTEME XUMHUYECKUX DJIEMEHTOB «3IEKTPOOTPHUIATEIEHOCTE) « MIOCTaBJICHHOH 3a/1a4ei ¥ YCIOBMSIMA | CIIOCOOHOCTH K

. 1. MenneneeBa, 0COOCHHOCTH
CTPOCHUS aTOMOB,
ANEKTPOOTpHIATENFHOCTH (J0) Kak
Mepa «HEMETAJUTMIHOCTIY, pan 0.
Kpucrammnaeckoe cTpoeHne
HEMETaJJIOB — MPOCTHIX

BewecTB. Ayuorponus. uznueckue
CBOMCTBA HEMETAJIOB.
OTHOCUTEILHOCTD IMTOHATHH «METaIlD»
H «HEMETAJI

aJUTOTPOTIHSIY XapaKTepU30BaTh
HEMETAJLJIbI [10 UX MOJ0KEHHIO B
[ICXD J.U.Meunneneena,
OTIACHIBATh CTPOCHHE
(hmuznveckue CBOMCTBA
HEMETAJLJIOB, OOBICHATh
3aBHCUMOCTE CBOMCTB
HEMETAJIJIOB OT UX ITOJ0KEHHUS
I[ICX5
J.1.MeHneneeBa;coCTaBIsATh
Ha3BaHUSA COCIUHCHUI
HEMETaJIOB 1o (opMyse U
(hopMyn 1Mo HA3BAHUIO, HAYYATCS
JlaBaTh OINpeesICHUs
«aJUIOTPOIUS», «AJJIOTPOITHbIE
MOTU(UKAIIAN.

ee peLIeHus
Ilo3naBartenbHbIe:
CraBaT ¥ GOPMYJIUPYIOT LETH U
poOIEeMBI YpoKa
KommykatuBHbIe:
AJICKBATHO HCIOJIB3YIOT peUeBbIe
cpeacTBa A 3 PEKTUBHOTO
pelIeHUs] KOMMYHHUKATHBHBIX 33/1a4

00y4eHuIo u
CaMOpPa3BUTHIO U
caMo00pa30BaHUIO Ha
OCHOBE MOTHBAIIHHU K
00y4YeHHIO U
TIO3HAHUIO




Honyuam eo3moorcnocmo
Hay4umucs: MPOrHO3UPOBATh
CBOMCTBa HEU3YUYEHHBIX
2JIEMEHTOB U X COEIMHEHUH Ha
OCHOBE 3HaHHM O
MIEPUOTUIECKOM 3aKOHE

31. | O0mue XUMHUUYECKUE OO0mmme XUMIYECKHE CBOMCTBA Hayuamcs: xapakTepu3oBaTthb PerynsatuBHbie: PazBuBator
CBOICTBA HEMETAJJIOB CTPOCHHE HEMETAJUIOB, 00IIIHe [MocranoBka yueOHOI 3a1a49M Ha OCO3HAHHOE
XUMUYECKHE CBOMCTBA OCHOBE COOTHECEHMSI TOTO, YTO OTHOIIEHHUE K CBOUM
HEMETAJIJIOB.
HEMETaJIOB, OMMMUCHIBAThH OOIINE | M3BECTHO M YCBOCHO , M TOTO, UTO COOCTBEHHBIM
Hewmerasbr B XUMHUYECKHE CBOWCTBA elle HEM3BECTHO IOCTYIKaM
npupoac u CHO0COOBI HEMETAJIJIOB C MOMOILBIO A3bIKa IHosnaBarenbHbIe:
UX IIOJIyYEHHUS XUMUH, COCTABIIATh YPABHEHUS BrinBrkeHue runores, ux
XUMHUUYECKUX peaKIui, 000CHOBaHME, J0Ka3aTEIHLCTBO
XapaKTCpU3YIOINX XUMHUYCCKUE
CBOMCTBa HEMETAJIIOB UX KommykatuBHbIe:
COeIMHEHU I Y4aBCTBYIOT B KOJUIEKTUBHOM
Tlonyuam eo3moorcnocme 00CYXIeHUH MPOOIIEM, TIPOSIBIITIOT
Hay4umucs: IpOrHO3UpoOBaTh AKTUBHOCTb BO B3aUMOJEHCTBUM JJIsI
CBOMCTBa HEU3YUYEHHBIX pelIeHNsT KOMMYHUKaTUBHBIX U
3JIEMEHTOB U UX COCIMHEHUI Ha | MO3HaBaTEJbHBIX 3a7a4
OCHOBE 3HaHUU O
MEPUONYECKOM 3aKOHE
32. Bonopon ITonoxxenue Bosiopoa B Hayuamcs: xapakrepu3oBaTtb PeryasituBHbI€: Dopmupyror
Ilepuoguueckoii cucreme BOZOPO/J 110 €r0 IOJOKEHUIO B PaznuaroT crioco® u pe3ynbTar KOMMYHHMKaTUBHBIN
XUMHYECKHUX DJICMEHTOB [ICXD JI..1.Menaeneera, IEUCTBHUS KOMIIOHEHT B
. 1. Menneneesa. CTpoeHne aroma XapaKTepU30BaTh CTPOEHUE Io3naBaTte/ibHBIE: oO1eHny u

u Mousekynsl. uznyeckue u
XMMHYECKHE CBOMCTBA BOJIOPOAA, €TI0
MOJTyYeHHUEe ¥ IPUMEHEHHE.

JIa6. onbITHI:

20. ITonyuenue

U pacro3HaBaHKe BOLOPOJa

aToMa BOJIOPOa, OOBSICHATH €ro
BO3MOJKHBIE CTETICHN OKUCIICHUS,
XapaKTepu30BaTh

(u3nyecKre 1 XUMHIECKHE
CBOHCTBa BOAOPO/Ia, OOBSICHATH
3aBUCHMOCTH CBOHCTB BOJIOPO/Ia
ot nojoxenus ero B [ICXD
JI.1.MeHnneneeBa, ONuChIBaTh
nmabopaTopHbIE U
MIPOMBIIIJICHHBIE CIIOCOOBI
MOJy4eHHs] BOAOPOJIA .
Tonyuam 6o3mooicHoCHb
Hayuumuvcsi: OObSICHATD

Brnaneror o6umm mpueMoM penieHus
3a7a4

KommykatuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JIeSTEIbHOCTH 10| PYKOBOJCTBOM
YUUTEINS

COTPYAHUYECTBE CO
CBEPCTHHKAMH B
nporecce
00pa3oBaTeIbHON
JESTEIbHOCTH




JIBOMCTBEHHOE ITOJI0XKEHUE
Bozopoza B [ICXD
JA.N.Menneneesa, rpaMOTHO
oOpamaTbcs ¢ BemecTBaMH B
ITOBCEIHEBHOM JKU3HU

33. | Bona Crpoenue monekynbsl. Bonoponnas Hayuamcs : XxapakTepu3oBaTh PerynstuBHbie: HmeroT nenoctHoe
XUMH9ecKas CBs3b. Duzndeckue CTPOCHHE MOJIEKYIIBI BOIOPO/Ia, [TmaHUpYIOT CBOM NEWCTBUS B CBS3H C | MHPOBO33PCHUE,
CBOIiCcTBa BOABI. AHOMAJINHU CBOUCTB (hmznIecKue U XUMHIECKIEe [IOCTABJICHHOM 3a/1a4eil U yCIOBUSIMU | COOTBETCTBYIOLIEE
Boabl. ['mapodunsHbIe 1 CBOWMCTBA BOJBI, OOBSACHATH ee peleHus COBPEMECHHOMY
rUIpodOOHBIE BEIIECTBA. AHOMAJIMU BOJBI, CITIOCOOBI Ilo3HaBaTeabHbBIE: YPOBHIO pa3BUTUS
XUMUYECKUE CBOMCTBA BOJBI. OYHCTKU BOJIBI, IPUMEHSTH B CraBsat u GOpMYIHPYIOT IESTH U HayKH
KpyroBopot BobI B IpUpPOE. OBITY QUIIBTPBI U OYUCTKH po6IeMbl ypoKa
Bomoounctka. Aspanus BOAbIL. BOJIbI, IPAaBUJIBHO UCTONB30BaTh | KoMMykaTuBHBIE:
BorToBbie GuibTphl. MuHEpaIbHBIC MUHEPATBHYIO BOMY, BHIONHATE | KOHTpOIMPYIOT NEHCTBUS apTHEPA
BOJIbL. JlUCTHILTUpOBaHHAs BOJIA, €€ pacydeThl Mo ypaBHEHHSIM
MONTyYCHUE W IPUMEHCHUE. XUMHYECKUX PeaKIiii,
JIa6. ombITHI: MIPOTEKAOIIUX C YIaCTHEM BOJIBL.
21. UccnenoBanue MoBEPXHOCTHOTO Honyuam eo3moorcnocmeo
HATSDKCHUS BOJIBI. Hayuyumucsi: OObEKTUBHO
22. PacTBOpeHme IepMaHraHaTa OIICHUBATh WH(POPMAIIHIO O
KaJisl WJIA METHOTO KyTopoca B BEIIECTBaX U XUMHUYECKIX
Boze. 23. 'mapararus mporieccax, KpUTHIECKH
00e3B0OKEHHOT0 Cyib(dara OTHOCHUTHCS K TICEBJIOHAYYHOM
menu (II). 24. Usrorosnenue nHpOpMaLNH,
TUIICOBOTO OTIeYaTka. 25. HEeI00POCOBECTHOM peKIaMe
O3HaKOMJIEHUE C KOJUIEKIIMEH
OBITOBBIX (PUIBTPOB.
26. O3HaKOMJIEHHE C COCTAaBOM
MUHEPAIEHOU BOJIBI
34. | Tamorensl: o0mas OOmrast XxapaKTepUCTHKA TaJIOTCHOB! Hayuamcsa: xapakrepu3oBartb PeryasTuBHbIe: IIposBrsitoT
XapaKTePHCTHKA CTPOCHHE aTOMOB; TIPOCTHIC BEIIECTBA | CTPOCHHUE MOJICKYJI TaJIOTEHOB, [TmarupyroT CBOW JICHCTBHS B CBA3H C | OKOJNOIMYECKOe
1 OCHOBHBIE COEIMHEHUS TaJIOTE€HOB, OIIHCHIBATH (PH3UYCCKUC U MIOCTaBJIEHHOM 3aJlaueil U yCIOBUSIMU | CO3HAHUE

ux cBoiictBa. Kpatkue cBeneHus o
xJjiope, opome, prope u Hone.
[IpumeHeHue rajoreHoB u

HUX COCIMHEHHI B HAPOJITHOM
XO3UCTBE.

JdemoncTpanum:

OO6pasIpl TaTOTEHOB —

MIPOCTHIX BeniecTB. Bzaumonenctaue

XUMUYECKHE CBOHCTBA
rajJjior¢HOB Ha OCHOBE
HaOJIIOJICHUH 332 MX
MPEBPAIICHUSIMHU BO BPEMs
JIEMOHCTPAIIMOHHBIX OIBITOB,
OOBSICHATH 3aBUCUMOCTH CBOHCTB
rajJior€HOB UX OT IMOJIOKCHUS B
I[ICXD JI.. Menpeneera,

€€ pelleHus
Ilo3naBartenbHbIC:

CraBat u GOpMyIHPYIOT IETH U
pobJIeMBI ypoKa
KommykaTuBHbI€:

AJIEKBATHO HCIIOJB3YIOT PEYEBHIE
cpencraa s 3¢ HeKTHBHOTO
pelnieHusi KOMMYHUKaTHBHBIX 33/1a4




rajJoreHoOB C HaTpUEeM, AIFOMUHHEM.
BriTecHenue xnopom Opoma wim Hoxa
U3 paCTBOPOB HX COJIEH

COCTaBJIATH (POPMYIIBI
COEIMHEHUH TaJIOreHOB U 110
(hopmynaM naBaTh Ha3BaHUS
COEMHEHUSIM TaJIOTCHOB
Ionyuam eosmoocHocms
HayuumvCcs: OCO3HABaTh
HEOOXOIUMOCTE COOJTIOIEHUS
[IpaBWJI HKOJIOTMYECKOI
0e30MmacHOCTH TIpH OOpaIIeHUH ¢
rajJJorcHaMu

35. | Coenunenus OCHOBHBIE COEAMHEHHSI FAJIOTCHOB! Hayuamcs: ycraHaBnuBaTh CBsi3b | PeryJjsiTuBHbIe: Bocnuranue
raJOreHORB rajjoreHoBOAOPObI, COIU MEK/ly CBOMCTBAMHU COEAMHEHUN | YUUTHIBAIOT PaBUIIO B OTBETCTBEHHOTO
TaJIOT€HOBOIOPOAHBIX KUCIIOT. U UX IPUMEHEHUEM, U3y4aTh TUITAHUPOBAHMU U KOHTPOJIE CII0cO0a | OTHOILEHHUS K
JdemoncTpanum: CBOWCTBA COEIMHEHU raJIOTEHOB | pEelIeHUs pupoae
O0pa3ibl NPUPOTHBIX B XO/I€ BBITIOJIHEHUS Ilo3naBartenbHbIC:
COEeIMHEHUH XJIopa. 11a00paTOPHBIX OMIBITOB , Hcnonp3yroT TOUCK HeOOXOIMMOit
Jlal. onmbITHI: Honyuam eo3moorcnocmeo HHPOPMALNH [T BHITIOTHEHHS
27. KauecTBeHHasl peakuus Ha HAay4umucsi: UCIONb30BaTh Y9eOHBIX 33JaHUH C UCTIOIE30BaHIEM
raJIOr€HU-MOHBI nproOpeTeHHBIC KOMIICTCHITIH y9eOHOH TUTpaTypsI
IIPY BBITIOJIHEHUHM TMPOEKTHBIX KommykatuBHbIe:
padoT Mo U3YYSHHUIO CBOMCTB U YYUTHIBAIOT Pa3HblE MHEHUS U
Croco0OB MOJTy4YeHUS U CTPEeMSITCS K KOOPAUHAIIUU
pacno3HaBaHUsl COEIMHEHUN Pa3IUYHBIX NO3ULUH B
raJIOTeHOB COTPYIHUYECTBE
36. HpaKTquCKaﬂ Pernienue skcriepuMeHTa bHbIX 331384 | Hayuamcs: oOpamarses ¢ PeryasituBHbIe: Osnaznenue
padora Ned no teme «lloarpymnmna ranoreHoB» nabopatopHbM o0opynoBaHueM | OCYIIECTBISIOT MOIIATOBBIN HaBbIKAMU J1JId
P Y HarpeBaTelbHBIMU MPUOOPAMH | KOHTPOJb 1O Pe3yibTaTy IIPAKTUYECKON
CIICHHC B COOTBETCTBHH C NPaBUIAMH JIESITENIBHOCTH
SKCHCPUMCHTAIbHBIX TEXHUKH 0€3011aCHOCTH, Io3HaBaTe bHBIE:
3a1a4 110 TEMC ONMCHIBATH XUMUYECKUI IIpoBoasT cpaBHEHUE U
«[Toarpyrmia SKCIIEPUMEHT C TIOMOIIBIO sI3bIKA | KIaCCH(UKAIIHIO IO 33 JaHHBEIM
FAJIOreHOBY XUMUH, J€J1aTh BBIBOJIBI 110 KpUTEpUAM
pe3ysbTaTaM 3KCIEepUMEHTa. KommykaTtuBHbIe:
Lonyuyam 6o3moorcHocms Haxonsar obmiee pemerne yaeOHON
HAy4umucs: 0CO3HABATh 3a1a4n
HE00XOIMMOCTE COOIIOICHUS
npaBwiIlhb u OT mns coxpaneHus
CBOETO 37I0POBbsSl U
OKPYKAIOMINX
37. Kucnopon CrtpoeHure aToMa U aJllIOTPOITHUS Hayuamcs:, PeryasituBHbIe: CrtpemiieHue K




KHCIIOPO/ia; CBOMCTBA U MPUMEHEHUE
€ro aJUTOTPOIHBIX MOTU(PUKAIINH.
JIa0. onbITBI:

28. IomyueHne

1 pacrmo3HaBaHHE KHUCIOpoaa

XapaKTepu30BaTh CTPOCHHE
MOJIEKYJIBl KHCIIOpPOJA,
COCTaBJIATh XUMUYECKHE
YpaBHEHHS, XapaKTEPHU3YIOLIHE
XUMHYECKHE CBOWCTBA
KHCJIOpO/ia, OOBSACHSITD
MPUMEHEHNE aITIOTPOITHBIX
MOIUpHUKAINN KACIOPOIa,
OIIMCHIBATH JTA0OPATOPHBIE
MPOMBILICHHBIE CIIOCOOBI
MOJYYSHHS KHCIOpOoJia .
IHonyuam eoszmooicnocms
HAyuumvCcsi: TpaMOTHO
obpaiartbcs ¢ BElecTBaMu B
MIOBCETHEBHON JKU3HH

PaznnyaroT crioco6 u pe3ynbrar
JIEUCTBUSA

Ilo3naBaTenbHbIC:

Brnaneror o0mmm npremMoM penieHust
3amadq

KommykatuBHbIe:
JloroBapuBaroTCsi 0 COBMECTHOM
JIESATEILHOCTH 110l PyKOBOZCTBOM
YIUTEIS

30pOBOMY 00pazy
KHU3HU

38. Cepa, ee @HgﬂquHe u CrtpoeHue aToMa U ajuioTponus cepsl; | Hayuamcs:, PerynsatuBHbie: DOopMUPYIOT OCHOBBI
XUMHUECKHE CBOICTBA M IPUMEHCHHE XapaKTepu30BaTh CTPOCHUE PasmigaroT criocod u pe3ynpTar 9KOJIOTHIECKOTO
. POMOMYECKON CEepHI. MOJICKYJIBl CEPHI OOBSCHATH nefcTBUs MBIIUTCHUS
CBOUCTBA JeMoHcTpanuu: 3aBUCHUMOCTb CBOMCTB cepbl OT e¢ | [lo3HaBaTebHbBIE:
B3aumoneiicTBue cepsl nonoxxenus B [ICXO JI.1. Brnanerot o0 mpueMoM penieHus
C MeTaJIaMH, BOJIOPOJIOM U MeHnneneeBa, COCTaBIATh 3amad
KHCIIOPOAOM. XUMHUYECKHUE YPaBHEHUS, KommykaTtuBHbI€:
JIa6. onbITHI: XapakTepu3ymolne XxumMuaeckne | JloroBapuBaroTcs 0 COBMECTHOM
29. 'opeHue cepsl Ha BO3AyXE U B CBOMCTBA cepbl, O0BACHATH JIESITETTBHOCTH, TIPUXO01A K 00IIeMy
KHCIIOPOAE MPUMEHEHNE aJJIOTPOITHBIX pelIeHHIO
Mo udUKaIKH cepbl
THonyuam eo3modcHocms
Hayuumucsi: TPAMOTHO
oOpamarbcs ¢ BemIecTBaMH B
MTOBCEIHEBHOM KHU3HH
39. | CoenuHeHUs cepbl Oxcunst cepol (IV) u (VI); ux Hayuamcs:, PeryasTuBHbIe: DopMUPYIOT UHTEPEC

noJjiyyeHue,
CBOIiCTBa U MMPUMECHCHUC

ONKCHIBATH CBOMCTBA
COEIMHEHUH Cephl, COCTABIATh
YpaBHEHHUsI peaKkLui,
COOTBETCTBYIOIIUX «IIETIOYKE)
MpeBpanieHui

Lonyuyam 603moorcHocms
HayyumoCs'. MPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA BEILIECTB
Ha OCHOBE MX CBOMCTB U

VY4UTBIBAIOT IPABUIIO B
TUITAHUPOBAHUH U KOHTPOJIE criocoda
pemenus

Ilo3naBartenbHbIC:

Hcrnonb3yroT MoucK HeoOX0AUMOM
MHGOPMAIIH JIJIS1 BBITIOTHEHUS
y4eOHBIX 3aJJaHUI C UCTIOTH30BAHUEM
y4e0HOH TUTpaTypsl
KommykaTuBHbIE:

K KOHKPETHOMY
XUMHUYECKOMY
3JIEMEHTY, TIOUCK
JIOTIOTHUTEIIbHOM
UHPOPMALINHU O HEM.




CTpOEHUs KonTtponupyrot aelicTBie naptHepa
40. CepHas KUCIIOTa Kak CepHas KuCIIOTa KaK dIEKTPOIUT U ee | Hayuamcs:, PerynsatuBHbie:
JEKTPOIIAT H €€ COIU COJIH, X IPHMEHEHNE B HAPOIHOM OTIMCHIBATH CBOMCTBA CEPHOI Pagmzma}oT CIOCO0 U pe3ynbTar
Xo3stiicTBe. KHUCJIOTHI, B XO/I¢ IPOBEICHUS JeUCTBHSA
JemMoHcTpanuu: 71a00paTOPHBIX OMBITOB , Ilo3naBaTenbHbIC:
O0pa3ubl NPUPOTHBIX MPOBOJIUTH KaYECTBEHHYIO Brianeror o0muM npuemMom peteHust
coeanHeHui cepbl. OOpasIbl peakuio Ha cyabdaT - HOH 3a1au
BaXXHEHIIINX JI1 HApOJIHOTO IHonyuam eoszmooicnocms KommykaTuBHbIE:
X03UCTBa CyNIb(HaTOB. Hayyumvcs: XapakTepu30BaTh JloroBapuBaroTcs 0 COBMECTHOM
JIa6. onbIThI: ocoOble CBOCTBA JIESITEIILHOCTM, MIPUXOIAT K 00IeMy
30. CpoiicTBa pa3baBiIeHHON CEpHOM KOHLEHTPHUPOBAHHOM CEpHOU pELICHHIO
KHCJIOTHI KHCJIOTHI
41. | CepHas KHCIIOTa KaK CepHas KuCIOTa KaK OKHUCIIUTEb. Hayuamcs :cocTaBnsTh PeryasTuBHbIe: HcnsIThIBaIOT
OKHCIITUTED. [IpousBoncTBo cepHO KuCnOThI U e | ypaBHeHUsI OBP ¢ yuactuem [InanupytoT cBOU AeHCTBUS B YyBCTBO F'OPAOCTH 3a
Horvaenne i IIPUMCHEHHE CCPHOIi KHCIIOTEL, OTIHCBIBATE COOTBETCTBUHU C TIOCTABJICHHOM POCCHICKYIO HayKy
yi . 001acTH NMPUMEHEHHUS CepHOI 3aaueil ¥ yCIOBUSAMH €€ peanu3alun
HPUMEHEHNUE CCPHOU KHCIIOTBI IMo3HaBaTebHbIE:
KHCJIOTBI Tonyuam eo3modcnocme Brnanerot o6umm mpueMoMm penieHus
Hay4umucs: TPUBOAUTH 3a1a4
IIPUMEPBl YPABHEHUH peakuil, KommykaTuBHbI€:
JIeKAIIUX B OCHOBE KoHTomupyroT neiicTBusa napTHepa
MIPOM3BOJICTBA CEPHON KHUCIIOTHI
42. | MipakTHYecKast Pemenne skciepuMeHTaNbHBIX 33124 | Hayuamcs: oOpammarses ¢ PeryasTuBHbIe: YMerT ynpasnars
paGora No5 o Teme «[loxarpynma xKuciaopoaa» nabopaTopHbIM 06opyaoBaHueM | OCyIIECTBISIOT HOIIATrOBBIH CBOEH
P W HarpeBaTeIbHBIMHU MPUOOPAaMH | KOHTPOJIb 110 PE3YJIBTATY TI03HABATEIbHON
CIICHHC B COOTBETCTBHH C NIPaBHIIaMHU JeATeIIbHOCTBIO
SKCICPUMCHTAIbHBIX TEXHUKH 0€3011aCHOCTH, Io3HaBaTe bHBIE:
3a7a4 110 TeMe OTIMCBHIBATh XUMHIUYCCKHUH CrposT peueBoe BbICKa3bIBaHHE B
«[1o Arpynma SKCIEPUMEHT C IMOMOIIIBIO A3bIKa | YCTHON M MUCBMEHHOU (opme
KHCIOPOIa» XHMHH, JINaTh BEIBOJIBI TIO
pe3yabpTaTaM dKCIIEpUMEHTA. KommykaTuBHbI€:
Lonyuam 6o3moorcHocms YuuThIBalOT pa3Hble MHEHUS U
HAay4umuvcs: OCO3HABATh CTpeMATCA K KOOPANHAIINN
HE0OX0MMOCTb COOJIIOICHHS pa3NUYHbIX TO3ULUI B
npaBunTh u OT ans coxpaHeHusl | COTpYIHUYECTBE
CBOETO 3/I0POBb U
OKPYKaIOMIKX
43. | A30T 1 ero CBOICTBA CrtpoeHue aToMa U MOJIEKYJIbI a30Ta; Hayuamcs:, PerynsituBHble: DopMUPYIOT UHTEPEC




CBOICTBA a30Ta Kak IpocToro
BCIICCTBA

XapaKTepu30BaTh CTPOCHUE
aToMa U MOJIEKYJBI a30Ta,
00BSACHATH 3aBUCUMOCTh CBOMCTB
a30Ta OT €ro IOJOKEHUS B
[ICXD J.1. Menpeneera,
COCTaBJISITh XUMHUYECKUE
YpaBHEHHS, XapaKTSPHU3YIOIIHE
XHMHYECKHE CBOMCTBA a30Ta
Honyuam eo3modrcHocms
HAy4umucs: TpPaMOTHO
obpaiartbcs ¢ BEleCTBaMHU B
MOBCEITHEBHOM KU3HHU

[TnaHupyIOT CBOM NIEHCTBHS B CBS3H C
MIOCTABJICHHOH 3a7a4el ¥ yCIOBUSIMU
ee peLIeHus

Ilo3naBartenbHbIe:

CraBaT u GOpMYyIHPYIOT HETH H
poOJIeMBI ypoKa

KommykatuBHbIe:

AJIEKBaTHO HCIIONIB3YIOT PEUEBBIC
cpencrea s 3 heKTHBHOTO
peUICHUS KOMMYHUKATUBHBIX 3a1a4

44. | AMMHUaxK u ero AMMHaK, CTpOeHHe, CBOICTBa, Hayuamcs: onucelBath cBOMCTBA | PeryjasiTuBHbIe:
coenunenus. Comnu nosydeHue u npuMeHerue. Comu aMMHaKa B X0/1€ IPOBEICHHS ITmaHupyrOT CBOM JEMCTBUSA B CBSI3H C
aMMOHHUSI, UX CBOWCTBA U 71a00paTOPHBIX OIBITOB, MOCTaBJIEHHOH 3a/1a4ell ¥ YCIOBHSIMU
aMMOHHA IIPUMEHEHUE. MPOBOJIUTH Ka4ECTBEHHYIO €€ peleHus
Jla0. onbITHI: pEeaKLuIO Ha HOH -aMMOHHSA Ilo3naBartenbHbIe:
31. M3yueHue cBOWCTB aMMHUaKa. Honyuam eo3moorcnocmu CraBat u GOpMYIHPYIOT HETH U
32. Pacno3HaBaHHe coled aMMOHUS HAY4umucsi: NIPUBOIUTH poOJIeMbl ypoKa
HMPUMEPHI YPaBHEHHUI peaKLuii, KommykatuBHbIe:
JIEKAIUX B OCHOBE KonTtponupyrot aeiicTBus napTHepa
MIPOMBIIIJICHHBIX CIIOCOO0B
MOJIy4eHHs] aMMHaKa
45, | Okcungs! a3ora Oxcuet azota(ll) u (1V) Hayuamcs:, PeryasituBHbI€:
OIIMCHIBATh CBOMCTBA Y4UTHIBAIOT IPABUIO B
COEJMHEHUH a30Ta, COCTABIATh IUTAHUPOBAHUHU M KOHTPOJIE crtocoba
YpaBHEHHUs peaKIuii, peueHus
COOTBETCTBYIOIINX «IETIOYKE) ITo3naBaTenbHbIE:
MpeBpaLIeHUH Hcnonp3yroT NOUCK HeOOX0 MO
THonyuam eosmodicHocme nH(pOopManuK A1 BEITTOTHEHUS
HAy4umucs: IPOTHO3UPOBATH Yy4eOHBIX 33/IaHUH C UCTIOIb30BAHHEM
XHUMHMYECKHE CBOWCTBA BEILIECTB yueOHOH TUTPaTyphI
Ha OCHOBE MX CBOICTB U KommykaTusHbIe:
CTPOCHUS Konrponupyrot nelictBue naptaepa
46. | A3oTHAas KUCJIOTa KakK A3O0THas KUCIIOTa KaK 3JIEKTPONINT, ee | Hayuamcs:, PeryasituBHbIe:
JEKTPOIIHT, €8 CBOWCTBA M IPUMEHEHNE. OTIHCHIBATh CBOIMCTBA a30THOM PafmxmaroT croco0 ¥ pe3yinbTaT
JemMoHcTpanuu: KHCJIOTBI, B XOZ€ ITPOBEACHUS JeficTBus
TIPUMCHCHHC OO6pa3Ipl BaXHEHIITHUX 71a00PaTOPHBIX OTBITOB IMo3HaBaTeabHbIE:

JUTSL HAPOTHOTO XO35HCTBAa HUTPATOB.
Jla0. onbITLI:

Honyttam BO3MONCHOCMb
Hay4umuvcs. COCTaBIIATH

Brnaneror o6umm mpueMoM penieHus
3a1a4

K KOHKPETHOMY
XUMHYECKOMY
3JIEMEHTY




33. CaoiicTBa
pa30aBICHHO a30THOI KHCIOTHI

«IETOYKNY PEBPAICHUN 10
a3oTy

KommykaTuBHbI€:
JloroBapMBaroTCsi 0 COBMECTHOI
JIEATEILHOCTM, MIPUXOJIAT K 00IIEMY
PELICHUIO

47. | A3oTHasg KUCJIOTA KaK A30THas KUCIIOTa KaK OKHCIUTENb. Hayuamcs :cocTaBnATh PerynsiruBHbIe:
OKHCIIUTEND, €8 HuTtpats! 1 HUTpHUTEL, TpobiIeMa ux ypaBueHust OBP ¢ ygactuem [InanupytoT cBOU NEHCTBUS B
COJEpKaHus B C/X IPOSYKIHH. A30THOH KHCJIOTHI, IPUMEHATh COOTBETCTBHH C ITOCTABICHHON
TIOTydeHHC A30THBIE yIOOpeHUsI COJIM @30THOU KUCJIOTHI B 3aa4eil U yCIOBUSIMU €€ pealliu3aluu
JdeMoHcTpanuu: MPaKTUYECKOH AEATEIbHOCTH, Ilo3naBaTenbHbIE:
Bzanmopneiicteue MPOBOJIUTH KA4ECTBEHHYIO Brnaneror o0mmM npreMoM penieHust
KOHLEHTPUPOBAHHOM a30THOMI pPEaKIUI0 Ha HUTPAT - UOH 3aza4
KHCJIOTHI C MEbIO. IHonyuam eoszmooicnocms KommykaTuBHbI€:
JIa6. onbITHI: HAy4umuvca: XapakTepU3oBaTh KonTonupytot neiictBus napTHepa
34. B3zaumopaeiicTBue ocoOble CBOWCTBA
KOHLEHTPUPOBAHHOM a30THOMI KOHLEHTPUPOBAHHOH a30THOM
KHCIIOTBI C MEJIBIO KHCJIOTHI
48- | docdop. CrpoeHue aToma U aioTpOnus Hayuamca: PerynsatuBubie: DOpMHPYIOT HHTEPEC
49. | Coequuenus ¢ocdopa, coiicTBa 6e10T0 U XapaKTepU30BaTh CTPOCHHE [TnaHupyIOT CBOM NEHCTBHSA B CBA3H C | K KOHKPETHOMY
I KpacHoro ¢ocdopa, nx npumeHeHue. | aroma docdopa, 00BICHITH MIOCTABJICHHOH 3a7a4ell ¥ yCIOBUAMH | XUMHIECKOMY
(bocdopa. Ioustue o OCHOBHBIE COCTMHEHHSI: OKCH]T 3aBUCHMOCTb CBOMCTB ocopa | ee pemieHus JJIEMEHTY, MTOUCK
docdopHbIx docdopa (V) u opropocdopnas kuc- | ot ero nonoxenus B [ICXD JI.U. | Io3naBaTebuble: JIOTIOJTHUTENBHOM
y100OpeHusx nota, Gocdarsl. PocopHbie MenieneeBa, COCTaBIISTh Crassit ¥ (OPMYIUPYIOT LIENU U uHpOpMaLUK O HEM.
ynoOpeHus. XMMHUYECKHUE YPABHEHUS, po6JIeMbl ypoKa
JemMoHcTpanuu: XapakTepusyonme xuMudeckne | KommykaTuBHbIE:
O0pa3ibl NPUPOTHBIX CBOICTBa a30Ta ATIeKBaTHO HCIOJIB3YIOT PEUCBBIE
coenunenuit pocdopa. Odpasiibl B pe3yJibTaTe MPOBEACHHUS cpenctsa st 3G HEeKTUBHOTO
BaXXHEHIIINX JI1 HAPOIHOTO 71a00paTOPHBIX OIBITOB, pemeHns KOMMYHHKATHBHBIX 337124
xo3stiicTBa ocdaTos. MPOBO/INTH KAYECTBEHHYIO
Jlag. ombITHI: peakmuro Ha ocdar - HoH
35. T'openune pocdopa Ha Boznyxe U B | [lonyuam 603modicHoCmb
KHCJIOPOJE. HAY4UmMbCsi: OIUCHIBATDH
36. Pacrio3naBanue dochaTon (u3nueckre 1 XUMHYECKHE
MIPOIIECCHI, SIBIIAIONINECS YaCThIO
KPYrOBOPOTa BEIIECTB B IPUPOJE
50. Yrnepon CrtpoeHure aToMa U aJllIOTPOITHUS Hayuamcs: xapakTepu3oBathb PeryasituBHbIe: dopmupyror
yTieposa, CBOWCTBA €T0 CTPOCHHE aTOMa yTIIepoAaa, PazmigaroT crioco® u pe3ynbpTar HHTEpecC K
MOIUGHUKAINNA U UX TPHIMEHEHHE. OOBSICHATH 3aBUCHMOCTb CBOWCTB | JCHCTBHSA KOHKPETHOMY
JemMoHcTpanuu: yriaepoja OT €To MOJIOKCHHS B Ilo3naBaTenbHbIE: XUMHYECKOMY

[Tormnomenne yrieM pacTBOPEHHBIX

I1CXD JI.1. Menneneena,

Brnazeror o6umm mpueMoM penieHus

3JIEMEHTY, ITONUCK




BEIIECTB WK ra3oB. BoccraHoBnenue
MEJIU U3 €€ OKCUA YIJIeM.

Jla0. onbITHI:

37. TopeHue yriast B KHCIOpO/Ie

COCTaBJIATh XUMUYECKHE
ypaBHEHHS, XapaKTePHU3YIOLHe
XHMHYECKHE CBOMCTBA yriiepoja
Ionyuam eosmoocHocms
HAy4UmvCsi: OIUCHIBATH
(usHUecKre 1 XUMHIECKNE
MPOLIECCHI, SBISIOIIUECS YaCThIO
KPYTOBOpPOTA BEIIECTB B IIPHPOJIC

3amau
KommykaTuBHbIE:
JloroBapuBarTCs O COBMECTHOM
JIESITETTFHOCTH TOJT PYKOBOJICTBOM
YaUTENsA

JIOTOJTHUTENbHOU
uH(OpMaLUK O HEM.

51. | Okcupsl yriaeponaa Oxcuasl yraepona (1) u (IV), ux Hayuamcsa:, PeryasTuBHbIE: DopMUPYIOT yMEHUE
CBOICTBA M TPUMEHCHHE OTIMCHIBATh CBOMCTBA OKCH/IOB YYHUTBIBAaIOT IPABUIIO B HCTIOJIh30BaTh 3HAHUS
yriepoja, COCTaBIATh TUIAHUPOBAHUU U KOHTPOJIE criocoda | B OBITY
YpaBHEHHUs peaKiuii, peueHus
COOTBETCTBYIOLINX «IETIOYKE» Ilo3naBaTenbHbIE:
MpeBpalieHuH . NPOBOJUTH Mcrnonb3yroT MOUCK HEOOX0MMOit
Ka4eCTBEHHYIO PEaKIHIo 110 HH(POPMALIUY IS BBITIOJTHCHHUS
PacIo3HABAHUIO YTIICKHUCIOTO Y9eOHBIX 33JaHUH C UCTIONF30BaHIEM
rasa Y4eOHOH TUTpaTypsl
THonyuam eosmodicnocms KommykatuBHbIe:
HAay4umucs: TPOTHOZUPOBATH KonTtpommpyrot aelicTBie mapTHepa
XIUMHYECKIE CBOWCTBA BEIICCTB
Ha OCHOBE MIX CBOHCTB U
CTPOCHUS
52. | YrogbHas KUCJIOTa U YronpHas kucnota. Coiau yroiabHON Hayuamcs: PeryasituBHbIe: DopMUPYIOT YMEHUS
e8 COJ. KHUCJIOTHI: KalbIUT, COJa, MOTAIll, UX JaBaTh ONpeesIeHUs MOHATUAM | PasmuiuaroT crioco0 U pe3ynbpTar WCTIOJIB30BATh 3HAHUS
3HAa4YCHUE U MPUPOIE U KUZHU «OKECTKOCTH BOJBI» ,0MUCHIBATh JIEHCTBUS B OBITY
Kectkoctb BOsbI y g
. YenoBeKa. CBOMCTBA YTOJIEHOW KHCIIOTHI, ITo3naBaTenbHbIE:
criocoOsI & JKecTKoCTh BOABI U CIIOCOOHI e COCTaBIIATh YPABHEHUS peakinid, | BiageroT oOmmM npuemMom perieHus
YCTpaHCHHUS yCTpaHEHUs.. COOTBETCTBYIOIINX «IETIOYKE) 3a1a4
JdeMoHcTpanum: MpEeBpalEHU , COCTABIATh KommykaTuBHbIe:
OO0pa31pl TPUPOTHBIX COCTUHCHUN Ha3BaHMA COJIEH yroJIbHOM JloroBapuBaroTcsi 0 COBMECTHOM
yraepona. OOpa3isl BAKHEHIINX UIT | KUCIOTEI, NESTeTFHOCTM, TIPUXOMIAT K 00IIeMy
HapOJHOTO XO03s5HCTBa KapOOHATOB. MPOBOJIUTH KaYECTBEHHYIO PEIEHHIO
JIa6. onbIThI: peakLuo Ha KapOoHaT - HOH
38. [lomy4yeHue yroinbHON KUCIAOTEI U | Tloayuam 603MOiCHOCHIb
n3yueHne ee cBoicTs. 39. [lepexon Hay4umuvcs: TPOTHO3UPOBATH
KapOOHATOB B THAPOKAPOOHATHI. XUMHWYECKHE CBOWCTBA BEIIECTB
40. Paznoxxenue ruapokapboHaTa Ha OCHOBE MX CBOMCTB H
HATPHsI CTPOCHHUS
53. erMHI/Iﬁ CrtpoeHue aToMa KpeMHHUS; Hayuamcs:, PeryasituBHbIe: dopmupyror
KPUCTAJUTUYECKUI KPEMHHH, eTo XapaKTepu30BaTh CTPOCHUE AZIEKBaTHO BOCTIPHHUMAIOT UHTEpeca K




CBOMCTBA U MMPpUMCHCHUE

aToMa KpeMHHUsI, OOBICHATh
3aBUCHUMOCThH CBOMCTB KpEMHUS
ot ero noyioxkenus B [ICXD JI.U.
MeHnneneeBa, COCTaBIATh
XUMHWYECKIE yPaBHEHNUS,
XapaKTepU3YIOINEe XUMITIECKUE
CBOMCTBa KPEMHHUS

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
obpaiartbcs ¢ BElecTBaMu B
TOBCEHEBHOM KU3HU

NPETI0KEHHS ¥ OLICHKY YUHUTENS U
OJTHOKJIaaCHUKOB
IMo3naBarenbHbIe:

Bribupator Hanbomnee 3 peKTHBHEIC
crocoOBI pelIeHuns 3a/1a4,
KOHTPOJMPYIOT U OLICHUBAIOT
MPOLECC M PE3YJIBTAT JIESTENbHOCTH
KommykatuBHbIe:
JloroBapuBaroTcs O pacrpeneacHuN
(byHKIMI 1 poJieil B COBMECTHOM
JIeSITEIbHOCTH

KOHKPETHOMY
XUMHYCCKOMY
3JIEMEHTY, ITOUCK
JOTIOJIHUTEIBHOMN
“HPOPMALIUHT O HEM.

54. | Coenunenus KpEMHHS Oxcun kpemuus (IV), ero npupoansie | Hayuamcs:, PeryasituBHbIC:
pazHoBuAHOCTH. CHIIMKATHI. OTIMCHIBATH CBOMCTBA OKCHA YYUTHIBAIOT IPABUIIO B
3HaueHue COeMHEHNI KPEMHUS B KpEMHUSI, COCTABIISATh YPaBHEHUS | IJIAHUPOBAHUH U KOHTPOJIE Ccriocoba
JKUBOM U HEXKMBOU IIPUPOJIE. peakLui, COOTBETCTBYIOLIUX peleHus
JdeMoHcTpanuu: «ILETIOYKE» MPEBPALIECHUH . Ilo3HaBaTeabHbBIE:
OO0pa31pl IPUPOTHBIX COCTUHCHUN MIPOBOAUTH KAUECTBEHHYIO Hcnonp3yoT TOUCK HeOOX0MMOit
KpEMHUSL. pPEakLuI0 Ha CUJIMKAT - HOH HHPOPMALNH [T BHITIOTHCHHS
JIa0. onbIThHI: Honyuam eo3moorcnocmo y4eOHBIX 33JaHUH C UCTIONBE30BaHUEM
41. [lonyyeHue KpEMHEBOM KUCIOTHI Hay4umucs: TPOrHO3UPOBATh y9eOHOH TUTpaTypsl
1 M3y4YCHHE €€ CBOWCTB XUMHYECKHE CBOMCTBA BEILIECTB KommykaTuBHbIE:
Ha OCHOBE WX CBOWUCTB U YuuThIBaOT pa3Hble MHEHUS U
CTpOEHUS CTPEeMSITCS K KOOPAUHAIIUU
Ppa3JIMYHBIX MO3UIUI B
COTPYTHUYECTBE
55. | Cunukataas TlonsiTHe O CUTUKATHOM Hayuamcsa: npaktuueckoMmy PeryasituBHbIe: Dopmupyrot
IIPOMBIILICHHOCTh MIPOMBIIIIIEHHOCTH. CTEKII0, [IEMEHT, MPUMEHEHUIO COETMHEHUN PaEJ'II/I‘IaIOT Croco0 u pe3yabTaT MMOHUMAaHUE 5
KepaMuKa. KpEeMHUS JIEHCTBUS 0COOEHHOCTEH JKU3HH
JdeMoHcTpanuu: Honyuam eo3moorcnocmeo Ilo3naBaTeabHbBIE: U TpyZa B YCIOBHUAX
OO0pa31pl cTekia, KepaMUKH, IIEMEHTA | HayuumbsCs: MPOTHO3HPOBATH Brnanerot oOmimM mpueMoM penieHns | HHGOpMaTH3aIUU
XUMHYECKHE CBOMCTBA BEILIECTB 3aaa4 oOmecTBa
Ha OCHOBE X CBOMCTB U KommykaTtuBHbIe:
CTpOEHUS JloroBapuBaroTCsi 0 COBMECTHOM
JIEATEIIBHOCTH 0] PYKOBOJICTBOM
YUIUTETS
56. IIpakTHyeckas [Tonyuenue, cobupanue u Hayuamcs: obpamatscs ¢ PerynsiTuBHbIE: OgBnajsieHue
padora Ne6 pacro3HaBaHUe naboparopHbM o0opynoBanueM | OCYIIECTBISIOT MOIIATOBBIN HaBBIKAMU JIJIS
I ra3oB Y HarpeBaTeNIbHBIMU MPUOOPAMH | KOHTPOJb IO Pe3ybTaTy MPAKTHIECKOH
olrydeHue, B COOTBETCTBUU C MPaBUIAMH JIeSITEIbHOCTH

coOupanue u

TEXHHUKH 0€30TIaCHOCTH,

Ilo3naBaTejbHbBIC:




paciio3HaBaHHEC Ia30B

OIMMCHIBATh XMMHYECCKUM

IKCIICPUMCEHT C MTOMOIIBIO A3bIKA

XHMHUH, JIeNIaTh BBIBOJBI 110
pe3ysbTaTaM KCIIEPUMEHTA.
Ionyuam eosmoocHocms
HAay4umvCcs: 0CO3HABAThH

CtposT peueBoe BbICKa3bIBaHUE B
YCTHO U MHCHhMEHHOU popme
KommykaTtuBHbI€:

YuuThIBalOT pa3Hble MHEHUS U
CTpEMSITCA K KOOpIUHALUI
Pa3IUYHBIX NO3ULUI B

HEOOXOIUMOCTE COOJTIOIEHUS COTPYAHUYECTBE
npaBui b u OT ams coxpaneHus
CBOETO 3[I0OPOBBI 1
OKPYKAIOIINX
57. | O0o0061eHue no TeMe Hayuamcsi: 06001maTh 3HaHUS U PeryasituBHbIC: BripaxaroT
«HeMeTaUIsD) MPEJCTABIISITh UX CXEM, TaOJIHII, BHOCAT HEOOXOUMBIC KOPPEKTHBEI B | aJCKBAaTHOE
MpE3CHTAllNU JACUCTBHUC MOCJIC €0 3aBCPUICHUA Ha IMOHUMAaHNUE NPUINH
OCHOBE €r0 y4eTa CIIeTaHHbIX ycrexa u Heycrexa
omuboK yueOHOM
Ilo3HaBaTeabHbBIE: JEeSTeTHbHOCTH
CtposT peueBoe BHICKa3bIBaHIE B
YCTHOH U MHCEMEHHOH popme
KommykatuBHbIe:
KoppektupyroTt nelicTBHs mapTHEpa
58. | KonrpoabHas KoHTpomp nmpenMeTHBIX 1 Hayuamcsa: npumeHsTs PeryasiTuBHBIE: OCYIIECTBIISIOT [posBsror
padora Ne3 1o Teme METanpeIMETHBIX YIeOHBIX EHCTBUI | TONyYeHHBIC 3HAHUS 1 MOIIArOBHIi H UTOTOBBIH KOHTPOJIb OTBETCTBEHHOCTb 3a
o reMe «Hemerasuibiy c(OpMHUPOBaHHBIE YMEHHS IS 10 pe3yJIbTaTy pe3ynbTaThl
«HemeTtaiub»
peleHust yueOHbIX 3a1a4 IMo3HaBaTenbHbBIE:
CTPOSIT PEYCBOE BHICKA3BIBAHUE B
YCTHO# U MHChbMEHHOH (popme
KoMMyKaTHBHBIE: YYHTHIBAIOT
Ppa3HbIC MHCHUSA U CTPEMATCA K
KOOPAWHAIINY Pa3IMYHBIX IMO3UINH B
COTPYAHUYECTBE
Tema 4. O6o061meHHe 3HAHNI 0 XMMHUH 32 KYPC OCHOBHO# 1IK0JIbl. [ToAroToBKa K 0CHOBHOMY rocyaapcrseHnomy sk3ameny (OI'9) (8u.)
59. HepnoﬂﬂquKHf/’I Ilepuoauueckuii 3aK0H U Hayuamcs: 0600marh PeryasituBHbIe: [IposiBnsiroT
3aKOH | Ilepnoguueckas cucrema MHPOPMALIMIO TI0 TEME B BHJIE [InanupytoT cBOU NEHCTBUS B OTBETCTBEHHOCTE 3a
XUMHUYCCKHUX DJICMCHTOB CXEM, BBIIIOJHATH TECTOBBIC COOTBETCTBHH C ITOCTABJIECHHOM pe3yibTaTt
HepHO'HquCKaH W. MenneneeBa. ®u3ndueckuit 3aJ1aHUS 3a7auell M YCIIOBUSIMH €€ pealin3aiuu
cucTeMa A1 ' Y P

J. 1. MeHpeneeBa B
CBETE TEOPUH
CTPOEHHS aToMa

CMBICJI IIOPAAKOBOI'O HOMEpa
9JIEMEHTA, HOMEPOB II€pruoia u

TpYIIIBL.

ITo3HaBaTe/bHBIC: CTABAT

1 GopMyIMpyIOT HeTIH U MpoOIeMBbl
YPOKa; OCO3HAHHO U NTPOM3BOJIEHO
CTpOSIT B yCTHON ¥ MUCbMEHHOU

dopme




KoMMmyHuKaTHBHbBIE:
Bnagenne MOHOJIOTHYECKON U
JTUAJIOTHYECKON (hopMaMH peun

60. 3aKOHOMepHOCTI/I 3aKOHOMEPHOCTH Hayuamcs :0600marthb PeryasituBHbIC:
H3MEHEHHS CBOMCTR M3MCHEHHUS CBOHCTB 3JIEMEHTOB U UX HHPOPMALIHIO TIO TEME B BHJE PasmigaroT criocod u pe3ynbTar
COCIMHEHUH B MEPHOIaX M IPYNIAX B | CXEM, BHIIIOJIHATH TECTOBYIO JEHCTBUS
JJIEMEHTOB U UX o
N CBETE MPEICTABICHAN O CTPOCHUH pabory, Ilo3HaBaTeabHbBIE:
COCIMHCHUU B aTOMOB 3JIEMEHTOB. SHAUCHHUE Braferor o61IMM IPHEMOM pellIeHHUs!
nepuoaax v rpymrmax [lepunoauueckoro 3akoHa 3aaa4
B CBETe KommykatuBHbIe:
IIpeICTABICHHIT O JloroBapuBaroTcs 0 COBMECTHOM
JIeATEIBHOCTH MO PYKOBOJICTBOM
CTPOCHHUHU aTOMOB
YUHUTETS
AJICMEHTOB. 3HaYCHHE
HepI/IOI[I/I‘ICCKOFO
3aKOHa
61. | Buabl XuMuyeckux Bunbl xuMrdecKkux cBs3eii U THIIBI Hayuamcsa: 0606martp PerynstuBHbie:
CBS3eH M TUIILI KPUCTAITUIECKUX PEIIETOK. HH(POPMALIKIO TI0 TEME B BHJC PaznnyaroT croco0 u pe3ynprar
B3anmocBs3b CTPOEHUS U CBOMCTB TaOJIUIIBI, BBITIOJIHATH TECTOBYIO JercTBUs
KPHUCTATINIMYCCKUX
BEIIIECTB paboty Ilo3HnaBaTenbHbIE:
PCHICTOK. Biiaferor o61UM IPUEMOM pellieHus
Bzaumocss3b 3ama4
CTpOEHUS U KommykaTuBHbIE:
CBOJCTB BEIECTB KonTponupyroT neiictBust napuepa
62. KﬂaCCH(bHKaHH;I Krnaccuukaiiuss XAMHYECKUX Hayuamcs: 0600math PeryasituBHbIe:
XMMHYECKHX PEaKIIHil peakuuii o pa3IMYHBIM MPU3HAKAM “H(GOPMALIMIO TT0 TeME B BUJIE PaznmnyaroT cioco6 u pe3ynbrar
(YUCIT0 ¥ COCTaB pearnpyromux U CXEM, BBITIOJTHATH TECTOBBIC JIEHCTBUS
110 pa3jInNIHbIM A
00pa3yoNIMXCs BEMIECTB; HAINIHE 3a/1aHUs Ilo3naBaTeabHbBIE:
HIpU3HAKaM. rpaHuIb pasaena has; Briasieror 00IMM PHEMOM pEIIEHHUS
TeruioBoi 3¢ dekr; n3meHeHne 3aja4
CTETICHEHW OKUCIICHHS aTOMOB; KommykaTtuBHbIe:
HCTOJIb30BaHUE KaTaln3aTopa,; JloroBapuBarOTCsI O COBMECTHOM
HaIpaBJICHUE TIPOTEKAHU). JIEATEITBHOCTH O] PYKOBOJICTBOM
YUIUTETIS
63. | CkopocTh CKOpOCTh XUMHUYECKHUX PEaKIUi 1 Hayuamcsa: o6o00math PerynsiTuBHbBIE: NmeroT nienoctHOE

XUMUYECKHUX PeaKni

(akTOpPHI, BIUSIOMINE HA HEE

MHGOPMALIMIO TIO TEME B BHJE
CXeM, BBITIOTHATH TECTOBYIO
paboty

PazmigaroT crioco® u pe3ynbpTar
IEUCTBHUS

Ilo3naBaTenbHbIE:

Brnayieror o0mmm mpueMoM penieHus

MHPOBO33pEHHE,
COOTBETCTBYIOIIIEE
COBPEMEHHOMY

YPOBHIO pa3BUTHUS




3a1au HayKd
KommykaTuBHbIE:
KoHTpoaupyroT aelcTBUs apTHepa
64. KJIaCCI/I(bI/IKaHI/I}I u IIpocTeie U cnoKHBIE BELLIECTBA. Hayuamcsa: o6o0marpb PeryasituBHbIC: IIposBastoT
CBOICTBA Mertaiel 1 HEMETaIUTBl , COCTAB, nH(pOpMaLHIO 10 TEME B BUIIE PaznuyatoT crioco6 u pe3ynbTar JI0OpOXKeNnaTeTbHOCTh
knaccudukanys .O0mue XUMIYECKHE | CXEM, BBIIOJIHATE TECTOBYIO JeUCTBHSA ,OT3BIBUMBOCTD, KaK
HCOPTraHN4YCCKUX o .
CBOMCTBA OKCHUAOB Y THIPOKCUIOB paborty Ilo3naBaTenbHbIE: TTOHUMaHHE YyBCTB
BCILECTB (ocHOBaHHit, KMCIOT, aM(OTEPHBIX BraferoT o6IIMM IPHEMOM pelIeHns | IPYTUXIrofeil u
THIPOKCHUIOB), coH B cBeTe TO/] 3amaq COTIEPEXMBAHNE UM
KommykatuBHbIe:
KoHTponupyroT geiicTBUs napTHepa
65. | 'egeTnueckue I'eneTnueckue psaapl MeTaa, Hayuamcsa: o6o0marh PeryasituBHbIC:
PSUIBI METAILIA, HeMeTaJlyla U IEepexoIHOro MeTajuia nHpopManuio 1Mo TeMe B BUJE PagnmqaloT croco0 ¥ pe3ynbTaT
CX€M, BBIIIOJHATH TECTOBYIO JeiicTBus
HEMCTallla U
pabory IMo3naBarenbHbIe:
OepexoqHOro Mmerauia BnageroT o0IUM IPUEMOM pellleHus
3amaq
KommykatuBHbIe:
KoHTponmpyIoT neiicTBHSs mapTHEpa
60. KontpoabHas TecTupoBaHue 1o BapuaHTaM Hayuamcsa: npuMeHsTh PerynsiTuBHBIE: OCYIIECTBISIOT
paGora Ned OI'D nemoBepcuu MOJTyYCHHBIE 3HAHUS U TOIIATOBBII ¥ HTOTOBBII KOHTPOIIb
Pemmenne OID c(OpMUPOBAHHBIE YMEHHUS IS TI0 pe3yJIbTaTy

pemeHus y‘IC6HBIX 3aga4

I[lo3naBatenbHbIe:

CTPOSIT PEYCBOE BHICKA3BIBAHUE B
YCTHOU U IUCBMEHHOH opMe
KomMmykaTuBHbBIE:

DopMynupyroT cOOCTBEHHOE MHEHUE
U TIO3UITHIO




