MVYHULIUITAJIBHOE BIOJUKETHOE OBIIEOBPA3OBATEJIBHOE YVUPEXIEHUE

KAMEHHO-BAJIKOBCKAS CPEJJHAA OBIIEOGPA3OBATEJIBHA S IHKOJIA

Pabouas nporpamma
10 XUMMH
peasmzyemasi Ha 0a3e «Touka pocray»
Ha 2022 - 2023 yueOHbIii roa
s 8-9 kiaccos

2022 r.

CocraBurerns:
lNomy6oBa 1.B.
YUUTENIb XUMUH



IlosicHuTeILHAS 3aIIUCKA

PaGouas mporpamma mo XMMHMHM TIOCTpOE€HAa Ha OCHOBE (YyHJaMEHTAJIbHOIO SApa COAEpkKaHHUS OCHOBHOTO 00IIero oOpa3oBaHMs,
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3zoBaHUs, TpeOOBaHUIl K CTPYKType
OCHOBHOI 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs, MPOMUCAHHBIX B DeepabHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHapTe OCHOBHOTO 00IIIeT0 00pa3oBaHus, a Takke KOHIIENuu 1yXOBHO-HPABCTBEHHOTO PAa3BUTHS U BOCIIUTAHUS IpakaaHuHa Poccum.

PaGouas mporpamma 1mo XMMHH COCTaBIIeHA ¢ y4eToM nporpammel Bociutanust MBOY Kamenno-bankosckoit COILL.

[IpenogaBanue yueOHOTo Kypca «XHUMHUK» B OCHOBHOM IIKOJIE OCYIIECTBIISETCS B COOTBETCTBHHM C OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH U

WHCTPYKTUBHO METOAMYCCKUMH MaTEpHUATIaMH:

v’ 3akon Poccuiickoit ®enepanmu «O06 obpasosanuu B Poccuiickoit @eneparmu» ot 29.12.2012 r. Ne273-D3;

v OezepalbHBIii TOCYIapCTBEHHBIM 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO OOMIEro OO0pa3oBaHUs, YTBEPKICHHBIM PUKA30M
Munobpnayku Poccuum ot 17.12.2010 No 1897 «OO6 yTBepkIeHUUM U BBEICHUHM B JeiicTBUE (enepaabHOro TocCyJapCTBEHHOTO
00pa30BaTeNbHOT0 CTaHJapTa OCHOBHOTO 00111ero 00pa3zoBaHus» (B pell. npuka3za MunoopHayku Poccun ot 29.12.2014 Nel644)

v' Xumus. PaGoune nporpammsl. [Ipeamernas munus yuebuukoB O. C. IaGpuensina, M. T'. Octpoymosa, C. A. CiankoBa. 8—9 Kiacchr:
yuebHoe mocodue it oomeodpaszoBaTenbHbix opranuzamuii / O. C. 'abpuensH, C. A. CnagkoB — M.: [IpocBemenue, 2019.

v' TlpumepHas paboyas iporpaMma o XMMHUH I 8—9 KJIaCCOB ¢ UCIIOIB30BaHHEM 000pyI0BaHUs eHTpa «TouKa pocTay.

v OOII MBOY Kamenno-bankosckoii COILL.

Ha 6a3e nientpa «Touka pocta» obecrieunBaeTcs peaau3amus 00pa30BaTebHBIX MPOTPAMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKON
HaIpaBJICHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBHH C TPEOOBAHUSIMH 3aKOHOIATENBCTBA B chepe 00pa3oBaHus U ¢ yIETOM PEKOMEHIAINN
denepanbHOTO OniepaTopa yueOHoro npeamera « Xumusi». O0pa3oBarenbHas IporpaMMa IO3BOJISIET HHTETPUPOBATH Peai3yeMble TIOIXO/IbI,
CTPYKTYpY H COJIep KaHHEe TP OpraHu3aIliu 00ydeHuss XUMHAN B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3e JTF000T0 U3 JOCTYITHBIX YIeOHO-
MeToaudecknx komruiekcoB (YMK).

Hcnons3zoBanue o6opynoBanus «Touka pocra» npu peanmsarnuu ganHor Ol mo3BossieT co3narh yCIoBHS:



* U1 PaCIIMPEHUs COJACPKAHUS IIKOIBHOIO XUMHUYECKOr0 00pa30BaHus;
* JUIs IOBBIIICHUS TT03HABATEIHHON aKTUBHOCTH 00YYaIOIIUXCS B €CTECTBEHHOHAYYHOM 001acTH;

* U Pa3BUTHA JIUYHOCTH peO&HKa B mporecce 00y4eHHs XMMHHU, €T0 CIOCOOHOCTEH, (POPMUPOBAHUS U YAOBIECTBOPEHHUS COLTUAIBHO 3HAYMMBbIX
MHTEPECOB U NOTPEOHOCTEN;

* 1Sl pabOThI ¢ 0IapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3allMY UX PAa3BUTHUS B PA3IMYHBIX 001acTAX 00pa30BaTeIbHON, TBOPYECKOM JEATEIbHOCTH.
[Ipennaraemasi mporpaMMa o XMMHUH pacKpbIBaeT BKJIAJ] y4€OHOI0 IpeIMeTa B IOCTHIKEHUE 11eJIell OCHOBHOT'O 00111ero 00pa3oBaHus U
ompeessieT BaXXKHEHIITHE COJIep KaTeNIbHbIC JIMHUHU MPEIMEeTa:

® (BEIIECTBO» — 3HAHUE O COCTABE U CTPOEHUH BEILIECTB, UX CBOWCTBAX U OMOJIOrMYECKOM 3HAaYECHUU;

® «XHMMUYECKas peaklus» — 3HaHUE O MPEBpAILEHHUSIX OJHUX BELIECTB B JIpyrue, yCIOBUSAX MPOTEKAaHUS TaKUX IMpPEBpallleHHd U crocobax
yIIpaBJICHUS peaKLUsIMHU;

® «IIPUMEHEHHE BEIECTB» — 3HAHHE M OIBIT 0€30MacHOr0 OOpAalIeHUs C BEIIECTBAMH, MaTepUalaMU U TPOLIECCAMU, HEOOXOAUMBIMH B OBITY H
Ha NPOU3BOJICTBE;

«3BIK XMMHH» — OINEPUPOBAHUE CUCTEMOM BAKHEHIIMX XUMHYECKUX IOHSATHH, 3HAHHME XMMHUYECKOM HOMEHKJIATyphbl, a TaK)Ke BIIaJICHUE
XUMHUYECKON CUMBOJIMKOHN (XMMHUYECKMMHU (GOPMYITaMU M YPaBHEHHUSIMH).

Henn kypca:
. @Dopmuposanue y ydamuxcs LeJOCTHON €CTECTBEHHOHAYYHOU KapTUHBI MUPA.
. Pazeumue 103HABATEIbHBIX HMHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH YydYaluXcsi B MPOIECCEe H3ydeHUs

XUMHYECKOW Hayku W e€ BKJIaJa B COBPEMEHHBIM HaydyHO -T€XHHYECKHH mporpecc; (OpPMUPOBAHHE BaXKHEUIINX JOTHYECKHX OMeparuil
MBILUICHHS (aHAIHU3, CHHTE3, 0000IIeHrne, KOHKPETH3aIUs, CpPaBHEHUE U JIp.) B MpoIlecce MO3HAHUS CUCTEMbl BXHEUIINX MOHATUH, 3aKOHOB H
TEOPHUH O COCTaBe, CTPOEHHUH, CBOMCTBAX U MPUMEHEHUH XUMUYECKUX BEIIECTB.

. Bocnumanue yO0exnEHHOCTH B TOM, YTO TPHMEHEHHE MOJTYYCHHBIX 3HAHUW W YMEHHH IO XUMHH SBISETCS OOBEKTHBHOU
HEO0OXOIMMOCTHIO JTsi 0€30MacHON pabOThI C BEIIECTBAMH M MaTepuajiaMy B ObITY U Ha TPOU3BOJICTBE.

. Ilpoexmuposanue u peanusayus BBHITYCKHUKAMU OCHOBHOMW INKOJBI JIMYHOW OOpa30BAaTENBHOM TPaeKTOPHH: BHIOOP Tpoduis
0Oy4eHHs B CTapIIeH MIKOJIE WA MPOGECCHOHATHFHOTO 00pa30BaTEIBLHOTO YUPEIKICHHUS.

. Osnadenue KnwouesviMu KoMHemeHyuamu: Y4eOHO-TIO3HABATEIbHBIMU, WH(OPMAIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMH,
KOMMYHUKAaTHBHBIMHU.



JUis 1OCTHXKEHMS ITHUX LIeJel B Kypce XMMHUH Ha CTYIIEHH OCHOBHOT'O 001Iero 00pa3oBaHus PEeIIatoTCs CISAYIOIINe 3aJa4u:

V' bOpMHpPYIOTCS 3HAHHS OCHOB XHUMHYECKOW HAYKH — OCHOBHBIX (DaKTOB, MOHSTHI, XMMHYECKHX 3aKOHOB W TEOPHid, BBIPAKECHHBIX
IIOCPEICTBOM XUMHUYECKOT'O SA3BIKA;

v/ pa3BUBAIOTCS YMEHUsI HAOIIOaTh U OOBSCHAIOT XUMUUYECKHUE SIBJICHUS, IPOUCXOISIINE B TIPUPO/IE, Ta0OPATOPHBIX YCIOBUSX, B OBITY M Ha
IIPOU3BOJICTBE;

v mpUOOpeTaroTCs ClieHUalbHble YMEHUS M HABBIKA MO 0€30MacHOMY OOpAIEHHI0 C XHMHYECKAMHU BEIIECTBAMH, MaTephalaMd U
IIpoLeccamy;

v’ (opmupyeTcsi TYMaHHCTHYECKOE OTHOLICHHE K XMMHH KaK MPOW3BOAMTEIBHON CHIE OOIIeCTBa, C IMOMOIIBIO KOTOPOW PEIIAroTCs
ryio0anbHbIe IPOOJIEMbI UEIOBEUECTBA;

v/ OCYIIECTBIISETCS] HHTETPAIlUsi XAMUYCCKON KaPTHHBI MUPA B €IHHYIO HAYYHYIO KapTHHY.

CoaepixkaHue nmporpaMmbl
Xumus 8 kiiacc
(70 yacoB, 2 yaca B HeJ1eJI10)

HavanbHble NOHATHS U 3AKOHBI XUMUH

Tena u BemecTBa. CBolicTBa BelIecTB. JTalOHHBIE (PM3HUECKHE CBOMCTBA BellecTB. MaTepuanbl U MarepuaioBeneHue. Poiap Xumuu B
YKU3HU COBpeMeHHOro obmiecTBa. OTHOIIEHHE 00IIecTBa K XUMUU: XeMOGUIHs U XeMo(oOus.

Metoast u3yuenust xumun. Habmonenue. Jkcriepument. MonenupoBanue. Moieian MaTepraibHbIe U 3HAKOBBIE HIIM CUMBOIIBHBIE.

I'a3p1. Kunkoctu. TBEpabie BemiecTBa. B3auMHbIe Tepexobl MEXKIY arperaTHBIMU COCTOSIHMSIMH BEIIECTBAa: BO3TOHKA (CyOnumarus) u
necyomuManiusi, KOHJICHCAlHs ¥ UCTIapEeHUe, KPUCTAUIM3AIUs U TIJIaBJICHHUE.

Odusnueckue sBieHus. UucTeie BemecTBa U cMecH. [ OMOT€HHBIE M TeTeporeHHble cMecu. CMecu ra3o00pa3Hble, JKUIKHE W TBEPIBIC.
CrnocoObl  pa3feneHus CMeceil: TMeperoHkKa, WIM JUCTHUIALNMS, OTCTauBaHue, (QUIBTPOBAHHWE, KPUCTAUIM3AIMS WM BbIMIApUBaHUE.
Xpomarorpadus. [lpumenenue 3Tux cnocoOoB B 1aOOpaTOPHON MPAKTHKE, HA TPOU3BOJCTBE U B OBITY.

XUMHYECKUE DJIEMEHTHl. ATOMBI U MoOJieKyJsbl. [IpocTeie W cloKHBIE BellecTBa. AJUIOTpOINUS Ha Opumepe Kuciopoga. OCHOBHbIE
MOJIOKEHUSI AaTOMHO - MOJIEKYJIIpHOTO yueHus. MoHbl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

3HaKu (CUMBOJIBI) XMMHUYECKUX dJeMEeHTOB. MHdopmamms, KOTOPYO HECYT 3HAKM XUMHUYECKUX DJIEMEHTOB. DTHMOJIOTHUS Ha3BaHUU
HEKOTOPBIX XHMHUYECKHUX OJJeMeHTOB. Illepuoamueckas Ttabmuma xumudeckux odnemeHToB J[. WM. MeHngeneeBa: KOPOTKONEPUOIHBIA H



JUIMHHONIEPUOAHBIN BapuaHThl. [lepuoast u rpynnel. ['maBHas u no6ouHas noarpymnnsl, uiu A- u b-rpynnsl. OTHOCHTENbHAS aTOMHAs Macca.

Xumunyeckue Gopmynbl. Uuaexcel 1 kodddunueHTsl. OTHOCUTEIbHAS MOJIEKYIsIpHas mMacca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTa B
coenquHeHuu. MHdopmanus, KOTOpyro HECYT XUMHUYECKUE POPMYIIBL.

BanentHocth. CTpykTypHBIE (OpMYINbl. XHUMHUYECKHE JJIEMEHTHI C IOCTOSHHOW W TIEPEMEHHOW BAJICHTHOCTBIO. BBIBOI (opMyIisl
COCAMHEHUS MO BaJIeHTHOCTU. OnpeesieHre BaICHTHOCTH XUMHUYECKOTo 3JeMeHTa 1o Gopmyrie BemiectBa. CocTaBieHHe Ha3BaHUN COEAMHEHUH,
COCTOSIIIMX U3 ABYX XUMUYECKUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTAaBA BEILIECTB.

XuMHU4YECKUe peakuuu. PeareHTsl M IMpOMyKThl peakuuu. lIpu3Haku XMMHUYECKMX peakLMid. YCIOBUSA UX NPOTEKAHUS U IPEKpaALICHUS.
Peakuuu ropenus. DK30TEpMUUYECKUE U SHIOTEPMUYECKUE PEAKLIUU.

3aKOH COXpaHEHMsI Macchl BEUIECTB. XUMHUeckue ypaBHeHus. CocTaBieHHE XMMHUYECKMX ypaBHeHMH. MHQpopmanus, KoTopyro Hecér
XUMUYECKOE YpPaBHEHHE.

Knaccudukanus XuMHYECKHX PEaKkIuil 0 COCTaBy M YHCIY PEareHTOB U MPOAYKTOB. TUIBI XUMUYECKUX peakuuii. Peakuuu coenuueHus,
pas3ioxeHus, 3amelieHus u oomena. Karanuzarops! u karaius.

JdemMoHcTpauuu
* Komrekuus MaTepuanoB U U3EIUIN U3 HUX.
* Mopaenu, ucrnonb3yemble Ha ypokax (U3UKH, OMOJIOTHH U Teorpaduu.
* OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIENIN HEKOTOPBIX XUMHUECKUX BEIIECTB.
* Mogeny KpUCTAIINYECKUX PEIIETOK.
* CoOupanue npubopa JuIst MOJyYeHHs ra3a U IpOBEepKa €ro Ha TepMETUYHOCTb.
* Bo3sroska cyxoro JbJa, ioaa Wi HaQTaauHa.
* ArperaTHbl€ COCTOSIHUSI BOJBI.
* PazneneHue IByX HECMEIINBAIOIINXCS )KUIKOCTEW ¢ IOMOIIBIO AETUTENBHON BOPOHKH.
* Jluctusisitop u ero padoTa.
* VYcraHoBka s GuibTpoBaHus U e€ padoTa.
* VYcraHoBKa JUIs BhIIapUBaHUs U €€ paborTa.
* Komnekuus 6bITOBBIX MPUOOPOB JUIsl PUIBTPOBAHUS BO3TyXa.
* Pa3zpenenue kpacsiero BemecTsa (aoMacTepa ¢ IOMOIIbI0 OyMakKHON XpoMaTorpapuu.

*  Monenu auTOTPOIHBIX MOAU(DHUKAITUIN yriIepoa U CephI.



* Ilosyuenue o30Ha.
e Tloprpers 1. 5I. Bepuenuyca u JI. 1. Menyeneesa.
* KopoTkonepruoaHslii U JUIMHHONIEPUOAHBIN BapuaHThl [lepunoaudeckoit cucremst 1. 1. Menneneena
* KoHcTpynpoBaHue MapOCTEPKHEBBIX MOAECIIEH MOJIEKYJL.
* Amnnapar Kunna.
* Paznoxenue Ouxpomara aMMOHHSL.
* T'openue cepbl U MarHUEBOMU JICHTBI.
* Tloptpetst M. B. JlomonocoBa u A. JI. JIaByassbe.
*  OneIThl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MACChl BELIECTB.
* Topenne pochopa, pacTBopeHHe MPOIYKTa TOPEHUS B BOJIE U HCCIIEA0BaHUE TIOTYYEHHOTO PAcTBOPa JIAKMYCOM .
* B3saumonelcTBUE COJSHON KUCIIOThI C IUHKOM.
* [lonyuenue runpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUH.
JlabopaTropHbie ONBITHI
. O3HaKOMIIEHHE C KOJUICKIHEH T1abopaToOpHOI MOCYIbI.
. [IpoBepka npubopa JuIst MoJTy4yeHHsI ra30B Ha TePMETHYHOCTb.
. O3HaKoMIIeHHE ¢ MUHEpallaMH, 00pa3yIOLUIMMU I'PaHMUT.

. HpI/IFOTOBHeHI/IC reTeporeHHofI CMCCH IMOPOIIKOB CEPBI U KECJI€3a U UX PA3ICIICHHUC.

1
2
3
4
5. B3auMoeiicTBrE PacTBOPOB XJIOPHIOB ¥ HOAUIOB KaJlus ¢ PaCTBOPOMHHTpATa cepedpa.
6. IMonyuenue rugpokcuaa meau(ll) u ero B3auMogeHCTBHE C CEPHOM KMCIOTOMA.

7. B3aumoneiicTBre pacTBOpa COJIbI C KUCIOTOM.

8. IpoBepka 3aKOHa COXPAHEHUS MACChI BEIECTB HA TIPHUMEPE B3aUMOEHCTBHS IETOYH U KUCIIOTHI.

9. IIposepka 3aKOHa COXpAHEHUs MAcChl BEIECTB HA IIPUMEPE B3aUMOJIeHCTBHS mMEnoun u conn xenesa (I1I).

10. Pasnoxenune nepokcuaa BOZOPOAa ¢ MOMOIIBIO okcuaa Mapranna (IV).

11. 3amemenwue xkene3oM MeaM B MEJHOM KYITOPOCE.

IIpakTHyeckue padoThI

1. 3HaKOMCTBO ¢ j1abopaTopHbIM oOopynoBaHueM. [IpaBuna TexHWKH 0€30MacHOCTH TpH paboTe B KaOmHeTe XUMUHU. HekoTopbie BUIBI
pabor.



2. Amuanu3 no4ssl
BaxkHeiiliue npeacTaBUTE M HEOPraHUYeCKHX BellecTB. KojimyecTBeHHbIe OTHOLLIEHUSI B XUMHH
CocraB Bo3ayxa. [IonsTre 00 00bEMHOM 0/1€ KOMITIOHEHTA IPUPOIHON Ia30BOM cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTa
ra3oBoil cMecH 110 ero 00bEeMHOM J10J1€ U HA0OO0POT.
Kucnopoa. O3on. Ilonydenue kucnopona. Codupanue u pacrio3HaBaHUE KUCIOpoAa. XMMHUYECKHE CBOWCTBA KUCI0POIa: B3aUMOACHCTBUE C
MeTaJlJlaMH, HEMEeTaJlJIaMH U CJI0KHBIMM BelecTBamu. [Ipumenenue kucinopoaa. KpyroBopor kuciaopojia B Ipupo/ie.
Oxcuppl. OOpa3zoBaHue Ha3BaHHUM OKCHIIOB 10 UX (popmynam. CocTtaBineHue GopMy OKCHAOB 0 UX HazBaHUAM. [IpencTaBuTeny OKCHIOB:
BOJIa U YIJIEKUCIIbIM ra3, HeraméHasi U3BeCTb.
Bogopon B npupone. dusnueckre 1 XMMHUYECKHE CBOMCTBA BOAOPO/A, €T0 MOIYYEHHUE U IIPUMEHEHUE.
Kucnotsl, ux cocras u knaccuduxanus. Munukaropsl. Tabmuna pacrBopumoct. ConsiHasi U cepHasi KUCIOThI, UX CBOWCTBA U
IpUMEHEHHUE.
Coun, ux cocra u Ha3BaHUA. PacTBopuMocTs cosnell B Boje. [IpencraBurenu comeil: xyiopua HaTpusi, kKapooHat HaTpus, hocdar KanbLus.
[Tocrosnnas ABoraapo. Konnuectso Bemectsa. Monb. MossipHas Macca. KpaTHble e AMHUIBI U3MEPEHUs KOJIMUYECTBA BEllecTBa —
MUJUTUMOJIb ¥ KWJIOMOJIb, MIJIJTUMOJISIPHASI U KMJIOMOJISIPHAsi MacChl BEIECTBA.
Pacuérsl ¢ ucronb3oBaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHASE Maccay, «IIOCTOSIHHAs: ABOTapo».
3akoH ABorajipo. MossipHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTh OJHOTO Ta3a Mo APYyromy.
KpatHbie equnHu1bl H13MEPEHNS — MUJUIMMOJISIPHBIA U KUJIOMOJISIPHBIM 00beMbI ra3000pa3HbIX BEIIECTB.
Pacuérsl ¢ ucronp30BaHNEM MOHATHH «KOJMUYECTBO BEILECTBA», «MOJISIPHAS MACcCay, «MOJISIPHBIM 00BEM ra3oBy, «IIOCTOSIHHAsT ABOTaJpoy.
Pacuérsl ¢ ncnonp30BaHNEM HOHATHH «KOJTUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJIAPHBINA 00bEM razoBy, «4HCI0 ABOTAIPO».
I'mapocdepa. KpyroBopot Boabl B ipupojie. PU3nUecKue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCHIaMHU.
OcHoBanusl, uX coctaB. PacTBOpUMOCTb OCHOBaHUM B Boje. V3MEHEHHME OKpacKM MHAMKATOpPOB B ILIENO4HOM cpene. [lpencraBurenu
HIeJI0uei: TUJIPOKCHIbI HAaTPHsl, KaJlus U KaJbIHsl.
PactBopuTens u pactBopéHHOE BemecTBO. PactBopbl. PactBopenme. ['maparsl. MaccoBasi 1015 pacTBOPEHHOrO BellecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHS «MaccOoBast 10JIsl paCTBOPEHHOTO BELIECTBAY.
JdemoHcTpauuu
* Omnpenenenue coepkaHus KUCI0pOia B BO3AYXE.
* [lomyueHue KuCIOpPOJA pPa3I0KEHNEM IIEpMaHraHaTa Kajaus U MEpOKCUAA
BOJIOpOJA.
* CoOupaHue METOJ0OM BBITECHEHHUS BO3yXa U BOJIBI.



12.
13.
14.
15.
16.

Pacno3naBanue kucimopona.

I'openne Maraus, xenesa, yris, cepsl U hocdopa B KUCIOPO/IE.

Kommexkmus oKCuIoB.

[Tonrydenue, cobnpanue U pacro3HaBaHUE BOJIOPO/IA.

I'openne Bogopoa.

BsaunmoneiictBue Bogopoaa ¢ okcumom meau(ll).

Kosuteknusi MUHEpaTbHBIX KHCIIOT.

[IpaBuito pa30aBiaeHUS CEPOM KUCIIOTHI.

Komnneknus comnei.

TaOmuia pacTBOPUMOCTH OCHOBAHHUM, KUCIIOT M COJICH B BOJIE.

HekoTopele MeTallIbl, HEMETAILIBI M COSAMHEHHS KOJIMYECTBOM BEIECTBA B 1 MOJIb.
Moesnb MOJISIPHOTO 00bEMA ra3000pa3HBIX BEIECTB.

JlabopaTropHbie ONBITHI

[ToMyTHEHUE U3BECTKOBOM BOJIBI IIPH MPOIYCKAHUH YTIICKKCIIOTO Ta3a.

[Tonydenue Bomopoaa B3auMOICHCTBUEM IIMHKA U COJISTHON KHUCIOTHI.
Pacno3naBanue KUCIOT MHAUKATOPAMH.

V3meHeHne OKpacky MHIUKATOPOB B IIEJIOYHOU Cpeie.

O3HakOMJIEHHE ¢ MpernapaTamMy JOMAaIllHeld WM MIKOJIHHOW anTeuyKH — PacTBOpPaMH MEPOKCHAA BOJOPOJIA, CIIUPTOBOM HACTOWKHM HOJa U

HalraTbIpHOT'O CIIUPTA.

IIpakTHyeckue padoTbl

3. HOJ’Iy‘ICHI/Ie, co6npaHHe " pacClio3HaBaHWEC KUCIOpOaa.

4. Tlonyuenue, coOMpaHue U Paclio3HaBaHUE BOJOPOJIA.

5. TIpuroTtoBieHHe PaCTBOPOB COJIEH C X 3aJAHHON MacCOBOM J0JIEH.

OcHOBHBbIE KJIAacChl HeOpraHuvyeckux coequHennii O6o0meHne cBeieHN 00 OKCHIax, NX Kiaccu(puKanum, Ha3BaHUAX U

cBorcTBax. CrocoOb! MOIYYCHHST OKCHIOB.

OCHOBaHI/Iﬂ, nux KJ'IaCCI/I(l)I/IKaHHSI, Ha3BaHUSI M CBOMCTBA. B3aI/IMO}IeI7ICTBI/Ie C KHCJIOTaMH, KUCJIOTHBIMHU OKCHAAMH M COJISIMH. Paznoxenune

HEPACTBOPUMBIX OCHOBaHUN. CIIOCOOBI MOJTy4YEeHUsI OCHOBAaHUH.

KI/ICJ'IOTBI, nux KJ'IaCCI/I(I)I/IKaI_II/ISI 1 Ha3BaHMHA. O6H_[I/IC XUMHYECKHE CBOMCTBA KHUCIOT. B3auMoaelcTBHE KHCIOT € METalllIaMH.



DIEKTPOXUMUYCCKUN Psijl HAMPSDKCHU METAJIIOB. B3anmoielicTBrE KUCIOT ¢ OKCHUIaMU METaJLIOB.
B3anMopeicTBre KHCIIOT C OCHOBAaHUSIMH — PEaKus HeUTpanu3anuu. B3auMoelicTBUe KUCJIOT € COJISIMH. [Tomyuyenue
OCCKUCITOPOIHBIX U KUCIOPOCOACPIKAIINX KUCIIOT.
Counn, ux kiaccudukamnus U cBoicTBa. B3aumoseiicTBue coneii ¢ MetaiiaMu, 0COOCHHOCTH 3THX peakiuil. B3aumoneiictue coseii ¢
COJISIMH.
I'eneTnueckue pspl MeTaIA M HEMeTaia. [ eHeTu4eckast CBsi3b MEXy KIacCaMi HEOPTAaHUYECKUX BEIIIECTB.
JlaGopaTopHBbIe ONBITHI
17. BzaumopelicTBre OKCUIa KaIbIHA C BOIOM.
18. IToMyTHEHME U3BECTKOBOM BOJBI.
19. Peaknuus HEUTpaIu3aluu.
20. Monyuenue ruapokcugamenu(ll) u ero B3aumMoneiicTBUE ¢ KMCIOTOM.
21. Paznoxenue ruapokcuna meau(ll) mpu narpesanuu.
22. B3aumojeicTBIE KUCIOT C METAJJIAMHU.
23. B3auMoieiicTBIE KUCIIOT C COJISIMH.
24, O3HaKOMIIEHHE C KOJUIEKLIUEH COE.
25. Bsaumoneiictaue cynbhara meau(I) ¢ xemezom.
26. BzauMopeiicTBue coneil ¢ COMsIMU.
27. l'eneTnuecKas CBS3b Ha IPUMEPE COCAUHEHUM ME/IH.
IMpakTHyeckue padoTnl
6. Pemenue sKCepUMEHTATBHBIX 3a1a4.

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucreMa XMMH4ECKHX 3JIEMEHTOB
. . MeHnpaeJsieeBa U CTpOeHHE aTOMa

EcTecTBeHHBIC ceMeCcTBa XUMHUUECKUX OJICMCHTOB:IICJIOYHBIC W MICJIOYHO3CMCIIbHBIC MCTAJlIbl, TI'aJIOICHbI, WHCPTHBLIC (6J'IaFOpOJIHI)I€)

rassl. AMdoTepHOCTh. AM(pOTEPHBIE OKCUABI U THAPOKCHABI. KoMIUIeKCHBIE COMH.
Otxpeitue JI. . Menneneesbim llepnoanueckoro 3akoHa u cozganue UM [leproauueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

ATOMEI Kak (bopMa CYHICCTBOBAHUA XHUMUYCCKUX BJICMCHTOB. OcHOBHBIE CBCACHUA O CTPOCHHUU aTOMOB. I[OKEB&TGJ’ILCTB& CJIIOKHOCTH

CTPOCHUS aTOMOB. OnbIThI Pesep(popz[a. HHaHeTapHaH MOZCIIb CTPOCHUA aTOMaA.



CocraB aTOMHBIX sA€p: NPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs ATOMHAs Macca. B3auMOCBS3b MOHATUN <«IIPOTOH», «HEHUTPOHY,
«OTHOCHUTEJbHAsI aTOMHAsi Maccay.
Mukpomup. DnekTpoHbl. CTpO€HHE 3JIEKTPOHHBIX YpPOBHEH aToMOB XUMHYECKHX 3eMeHTOB NeNe 1-20. Ilonsitue o 3aBeprieHHOM
AJIEKTPOHHOM YPOBHE.
W3oronbl. ®usmueckuid cmbicn cumBoymkd [lepuomudeckoii cucrembl. CoBpemeHHas (opmynupoBka I[lepuoamueckoro 3akoHa.
W3MeHeHust CBOMCTB AJIEMEHTOB B NMEPHOAAX M IPYIaX, Kak (YHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepuCTHKa 3JIEMEHTAa-MeTalla ¥ 3JIEMEHTAa-HEMeTallIa 110 UX IOJI0KEHUI0 B [lepuoanueckoii cucreMe XxuMuueckux aiaemeHToB 1. H.
Menneneena.
JlemoHcTpanun
* Paznmuunbie popmMbl TAOJINI TIEPUOAUUECKON CUCTEMBI.
* MoguenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Mennaeneesa.
* Mogenu aTOMOB XMMUYECKUX 3JIEMEHTOB.
* Mopenu aTOMOB 3JIeMEHTOB 1—3-T0 eproIoB
JlaGopaTopHbie ONBITHI.

28. Tlonyuenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIET0BAHUE €T0 CBONCTB.
Xumuueckas cBsizb. OKHCIUTEILHO-BOCCTAHOBHTEILHBIE PEAKIHH

HonHas xuMudeckas cBs3b. MloHbl, 00pa3oBaHHbIE aTOMaMH METANIOB M HeMeTaJlIoB. CxeMbl 00pa30BaHUsI HOHHOW CBSI3M JJIs1 OMHAPHBIX
coenuHeHn. IOHHbIE KpUCTAITTMYECKHE PEIIETKU U (PU3MUECKHE CBOWCTBA BEILIECTB C ATUM TUIIOM pew€Tok. [loHsaTre o GpopmynbHON enuHuIe
BELICCTBA.

KoBanenTtHast xumuueckasi cBs3b. DJEKTPOHHBIE M CTPYKTYpHble (hopmynsl. KoBaneHTtHas HemomsipHas cBsi3b. CxeMmbl 00pa3oBaHUA
KOBaJEHTHOM CBS3M JJIsi OMHApHBIX coelWHEHUH. MoJeKynspHble U aTOMHbIE KPUCTAIIMYECKHE PEHIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM
PELIETOK.

DIEeKTpOOTpULIATENbHOCTh. Psn anekTpoorpunarensHocTd. KoBaneHTHas mossipHas XuMudeckas cBs3b. Jlumonb. Cxembl 00pa3oBaHUS
KOBQJICHTHOH TOJIAPHOM CBS3M Uil OMHAPHBIX COeNMHEHUH. MONEKYIsIpHbIE U aTOMHBIE KPUCTAJUIMYECKHE PEUIETKH, CBOWCTBA BELIECTB C ATUM
TUIIOM PEIIETOK.

Mertannuueckass XMMHUYECKasl CBsI3b U MeTaJuIM4yecKas Kpucramindyeckas pemérka. CBoiCTBa BEIIECTB ¢ 3TUM THUIOM pemérok. Ennnas
IIPUPOJA XUMUYECKUX CBSI3EH.



Crenenb okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BajleHTHOCTH. [IpaBuina pacuéra creneneit okuciaeHus no GopmynamMm XUMUYECKUX
COCTUHEHUN.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. OrpeneneHue CTeNeHed OKHUCIEHUs IS AJIEMEHTOB, OoOpa3yloIlUX BEIECTBa pPa3HBIX
kiaccoB. Peaknum WMOHHOTO OOMEHa W OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIC peakiuu. OKUCIUTETh W BOCCTAHOBHUTEIb, OKHCICHUE U
BoccTaHoBjeHrne. CocTaBiieHUE YpaBHEHHH OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEaKIIUii METOJOM 3JIEKTPOHHOTO OanaHca.

JdemoncTpauuu

* Buneo ¢parments! u cnaiiapl «MloHHas XUMUYeCKas CBSI3b ».
*  Kosekuus BemecTB ¢ MOHHOM XUMUYECKON CBA3BIO.
* Moaenu HOHHBIX KPUCTAINIMYECKUX PEIIETOK.
* BuneodparmenTtsl u cnaiiasl «KoBaneHTHass XUMUYECKas CBS3bY.
e Koekius BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.
*  Mogenu MOJEKYISPHBIX U aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.
*  BuneodparmenTsl u cnaiiapl «MeTanmudyeckas XMuMU4YecKasi CBSI3bY.
e  Komnekuus «MeTtaibl U CIIaBbI».
* BsauMojeicTBHE ITUHKA C CEPOIA, COITHON KUCIOTOM, XmopuaoM meau (I1).
* T'opeHue maruus.
* B3saumoneicTBUE XJIIOPHON U CEPOBOJOPOIHON BOJIBI.
JlabopaTopHbIe ONBITHI
29. W3roToBieHne MOJENH, HILTIOCTPHPYIOILEH CBOWCTBA METAIUTMIECKON CBA3H



Conep:kaHnue nporpaMmmsl
Xumusa 9 kaace
(70 yacos, 2 yaca B HeJ1€JI10)
IloBTOpEeHue u 00001IeHNe CBeIeHUIT 110 Kypcy 8 Kiacca

bunapnsie coequnenus. OKCHIBI coeo0pasyrolme u Hecosieodpasyromnue. [ uapokcubl: ocHoBaHusl, aM(oTepHbIe, KHCIOTh. CpeaHue,
KHUCJIbI€, OCHOBHBIE COJIH.

O0600611eHre CBeICHHI 0 XUMUYEeCKUX peakiusax. Kiaccupukanus XuMHUECKUX peaklui Mo pa3IMuHbIM OCHOBAHMSIM: COCTaBY U YHCITY
pearupyromux 1 00pa3yrouxcs BEIECTB, TEIIOBOMY 2 (eKTy, HallPaBICHHUIO, U3MEHEHUIO CTETIEHEH OKUCIEHUS 2JIEMEHTOB, 00pa3yIOIIUX
pearupyrolue BemecTsa, (hasze, HCIOIb30BaHUIO KaTallu3aTopa.

[TonsiTHE O CKOPOCTU XUMHUECKOU peakiuu. DakTopsbl, BIMSIOIIME HA CKOPOCTh XUMUYECKUX PEAKLUN: IPUPOJIa PearupyroLuX BEIIECTB,
WX KOHIIEHTpAIHs, TEMIEpaTypa, MJIoMa s> COMPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JdemMoHcTpauuu
* (O3HaKOMJICHUE C KOJIJICKI[USIMH METAJIJIOB U HEMETAJLJIOB.
* (O3HAKOMJIEHHE C KOJIJIEKIIMSIMU OKCUOB, KUCIOT U COJIEH.
* 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON PEAKLIUU OT MPUPO/Ibl PEATUPYIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIIEHTPALIMH PEArupyOIIUX BEUIECTB.
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOHN pEAKIMHU OT ILIOIIAIN
COMPUKOCHOBEHHS PEArupyIOIINX BEIIECTB ((«KUTISIIIHKA CIIOI).
* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEAKIIMU OT TEMIIEPATyphl PEarupyroLUUX BEIIECTB.
JlaGopaTopHble ONBITHI
B3aunmopeiicTBue aMMHaka u XJIOpPOBOJOPOA.
Peakuus Helitpanuzauuu.
Ha6monenue TemnoBoro s dexra peakiinyu HeUTpanu3aiim.
BsaumoneiictBue cepHoii kucnotsl ¢ okcugom meau (II).

Paznoxenue NEpoKCHUa BOAOPpOaAA C MIOMOIIBIO KaTaJla3bl KapTO(I)eJI}I

o0k wdE

3aBUCHMOCTD CKOPOCTH XUMHYECKOM peaKknuu OT HpUPOABbI pCarupyronux BCIICCTB Ha IIPUMCPC B3aHMOJICHCTBUA pacTBOpPOB TI/IOchIB(I)aTa



HaTpUs U XJIopuaa 6apusi, THOCYIb(paTa HATPUs U COISTHOM KUCIIOTBHI.

7. 3aBUCMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPO/IbI METAILIOB IIPH X B3aUMOJEHCTBUM C COJITHON KUCIIOTO.
8. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKIIMU OT NPUPObI KUCIIOT P B3aUMOIEHCTBHHU UX C KEIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.

10. 3aBuCHMMOCTBH CKOPOCTH XMMHMYECKON PEAKI[MU OT KOHIIEHTPALIHH.

11. 3aBucHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMHU OT ILIOIIA/IM CONPUKOCHOBEHHS PEArMPYIONIHNX BEILECTB.

12.  3aBMCHMMOCTH CKOPOCTH XUMUYECKON PEAKIIMH OT KATaIU3aTopa.
XHUMHYeCKHE PeaKIMH B PACTBOPAX JJIEKTPOJINTOB

[TonsiTHE 00 ANEKTPOIUTHUCCKON NUCCONUANH. DJIECKTPOJIHUTHI M HEIJIEKTPOJIUTHL. MEXaHU3M JAMCCOLUALMH DJIEKTPOJIUTOB C Pa3IMYHBIM
xapakTepoM cBsa3H. CTENEHb JIEKTPOIUTHIECKOM aucconnanuu. CUIbHBIC U C1a0bIe DJIEKTPOJIUTHI.

OCHOBHI)IG IIOJIOKCHU S TGOpI/II/I BJIGKTpOJII/ITI/I‘ICCKOﬁ aucconualn. Knaccmbnxauna HNOHOB U UX CBOﬁCTBa. KI/ICJIOTI)I, OCHOBAHUA U COJIN
KakK BHGKTpOJII/ITBI. Nx KJIaCCI/I(bI/IKaIII/IFI U Jucconmuaiusi.

O6HII/I€ XUMHUYCCKUC CBOﬁCTBa KHUCJIOT. U3BMCHCHHC OKpaCKI/I I/IHI[I/IKaTOpOB, B3aI/IMOI[€I\/'ICTBI/Ie C MCETaJlllaMH, OKCHJaMUu H FI/II[pOKCI/II[aMI/I
METAJIJIOB U COJIIMU. MOJIeKyIsipHbIE M HOHHBIE (IIOJIHBIE U COKPALIEHHbIE) YPAaBHEHUS peaKIuil.
XUMHUYECKUH CMBICI COKPAIIEHHBIX YPABHEHHUH. Y CIIOBUA MPOTEKAHUS PEAKIIMI MEXy SJIEKTPOIUTAMH 10 KOHLA. P/l aKTHUBHOCTH METaJJIOB.

OO01Ire XMMHYECKHEe CBOMCTBA IIIEeJIOUEH: B3aUMOJICHCTBUE C KUCIIOTaMH, OKCHIAMH HEMETAILIOB, cojsaMu. OOIIre XUMHUECKHE CBOMCTBA
HEpacTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C KUCIOTAMHU, Pa3JI0KEHHUE MTPU HAIrPEBaHUH.

OO0mue XMMUYEeCKHEe CBOMCTBA CPEIHUX COJNIeH: B3aMMOJEWCTBHE C KUCIOTaMH, IIeouaMu, CONsIMU M MeTaljaamu. B3aummopeiictue
KHCJIBIX COJICH CO IeI0YaMHu.

I'maponus, kak 0OMEHHOE B3aMMOJIEHCTBHE COJIeH C BOJOW. ['Maponn3 coiu CHUIBHOTO OCHOBaHUS M cIaboi KUCIOTHL. ['maponus conu
c1aboro ocHOBaHMsI U cuiIbHOM KucioThl. [lkana pH.

CBoOIICTBa KUCTIOT, OCHOBAHUM, OKCHJIOB M COJIEH B CBETE TEOPUH DIECKTPOJIUTHUECKON TUCCOIMAIINN U OKUCTUTEIHHO-BOCCTAHOBUTEIBLHBIX
peakuui.
JdemoncTpanuu.

* lcnpiTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOTHOCTb.

*  3aBUCHMOCTbH 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALIUH.



* JIBM>KEHME OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
* OmnpeneneHue xapakrepa cpeibl B pacTBOpax COJEH.
JlaGopaTopHbie ONbITHI.
13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.
14. smenenue okpacku HHIMKATOPOB B KUCJIOTHOM CPEJIE.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IHYHBIMU KHCIOTAMHU.
16. Tlonyuenne ruppoxcuna meau (11).1 ero B3auMogeHCTBIE ¢ Pa3IMYHBIME KHCIOTAMM.

17. Bzaumopeiicteue cunbHbIX KMCIOT ¢ okcuaom meau (11).
18-20. B3zanmopelicTBHE KHCIOT C METaJUTAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyqHs KPEMHUEBOM KMCIIOTBL.

23. KayecTBeHHas peakiys Ha XJIOPHL - M CYJIb(paT-HOHbI
24. i3sMeHeHne OKpacKu MHIMKATOPOB B IIEJIOYHOM Cpele.
25. B3auMoielicTBHE HIENOYEH C YIIIEKUCIBIM Ta30M.

26. KayecTBeHHas peakiis HA KATHOH aMMOHHUSI.

27. Tonyuenune ruapoxcuaa meau (1) u ero pasnoxenue.

28. B3zanmoielicTBrue KapOOHATOB ¢ KUCIOTAMM.

29. Tlonyuenue ruapokcuna xenesa(lll).

30. BzaumoseiicTeue xenesa ¢ pactBopoM cyibdara meau (11)
IpakTHueckue paGoThl

1. CaoiicTBa KUCIIOT, OCHOBAHMI, OKCUJIOB U COJIEH B CBETE TEOPUHU DJIEKTPOJIUTHYECKOM IUCCOLUAIINHE U OKHCITUTEIBHO-
BOCCTAHOBUTEIILHBIX PEaKI[Hi

HeMmeTa/ibl 1 UX COeTUHEHUA
CTpOCHI/Ie ATOMOB HEMCTAJIJIOB M UX ITIOJTOXKCHUC B HepI/IOIlI/I‘{CCKOﬁ cucreme. Psan QJICKTPOOTPULATCIIbHOCTH. KpI/ICTaJ'IJ'II/I‘-IeCKI/IC pCIJ_IéTKI/I
HCMCTAJIJIOB — TIPOCTLIX BCHICCTB. AJ'IJ'IOTpOHI/IH u eé ITPUYIHNHBIL. du3znueckue CBONCTBa HEMETAJIIOB. O6ume XHUMHYECKHE CBOMCTBA HEMETAILIOB:
OKHCIINTCIBHBIC 1 BOCCTAHOBUTCIIHLHBIC.
FaJ’IOFeHLI, CTPOCHUC HX aTOMOB U MOJICKYII. du3znyeckue U XMMHYECKHE CBOMCTBA TaJIOT€HOB. SaKOHOMepHOCTI/I W3MEHEHHSI CBOICTB



raJIOTeHOB B 3aBUCUMOCTU OT MX mojiokeHus B llepumonnueckoit cucteme. HaxoxaeHue rajJoreHoB B MPHUPOJE M UX IMOTy4YeHHUE. 3HAUCHHE U
MPUMEHEHHE TaJIOTEHOB.

["amoreHoBOOPO/IbI M COOTBETCTBYIOIIME HMM KHUCIOTHI: IIJIaBUKOBas, COJsHas, OpOMOBOAOPOAHAs, HOAOBOAOpOIHAs. [ 'anmoreHuubl.
KauecTBeHHBIC peakIuy HA TAIOTeHUI-HOHBI. [I[prMEeHeHnEe COeTMHEHUI TaJIOTeHOB U MX OMOJIOTHYECKAasl POJIb.

Oo6mas xapakrepuctuka nemMeHToB VIA-rpynmel. Cepa B mpupojie U e€ moiaydeHue. AJIOTPOIHbIE MOIUGUKALIMN CEphl U UX CBOMCTBA.
XUMHUYECKUE CBOWCTBA CEPBI U €€ TPUMEHEHUE.

CepoBOIOpOI: CTPOCHHE MOJICKYJIBI, (PU3UYECKHE W XHUMHYECKHE CBOWCTBA, IMOJyueHHe M 3HaueHue. CepoBOJOpOHAsT KHUCIOTA.
Cynbduab! 1 ux 3HaueHue. JIroMuHODOPEI.

Okxkcup cepsl (1V), cepaucras kucnora, cyiabhuthl. KauecTBeHHast peakiys Ha CyIb(QUT-HOH.

Oxkcun cepsl (VI), cepnas kucnora, cynbdatsl. Kpucramnoruaparsl. KauecTBeHHas peakius Ha cynb(ar-uoH.

CepHast KHMCIOTa - CUIBHBIA 3JeKTponuT. CBoicTBa pa30aBICHHOW CEPHOW KHCIOTHI, KaK THIIMYHOM KHUCIOTBHI: B3aUMOJEUCTBUE C
MeTallJIaMH, OCHOBHBIMHU M aM(OTEpPHBIMU OKCHIAaMH, OCHOBAaHUSMU U aM(POTEpPHBIMU THIPOKCHIAMH, cOJiiMU. KadecTBeHHas peakius Ha
Cynb(haT-uoH.

OO0mast xapakTepucThka 3JieMeHTOB VA-rpynmbl. A30T, CTPOCHHE aTroMa M MOJICKYJdbl. DU3NYECKUE M XUMHUYECKHUE CBOWMCTBA U
IpUMEHEHHE a30Ta. A30T B IIPUPOJIE U €ro OMOJIOTHYECKAs POTb.

AMMHaK, CTpOCHHE MOJICKYJIbl W (U3MUYSCKHE CBOHCTBA. AMMHUAYHAs BOJA, HAIIATBIPHBIA CHOUPT, THApPAT amMMmuaka. JIOHOpHO -
aKIETITOPHBIM MeXaHW3M OOpa3oBaHMs KaTHOHA aMMOHHA. BoccTaHoBuTenbHBIE CBOMcTBa ammuaka. Coiaul aMMOHHUS M HMX IPHUMEHEHHE.
KauecTBeHHast peakiiis Ha KaTHOH aMMOHHSL.

Oxkcuapl a3oTa: HecoleoOpas3yrolue W KHUCIOTHBbIe. A30THCTas KHCIOTa U HUTPUTHL. A30THas KHUCIIOTa, €€ TMOJydeHHe U CBOICTBa.
Hurparsr.

®docdop, ctpoenue aroma u awtotponus. Dochunasl. Pochun. Oxcua Gocdopa(V) u oprodochopnas kucinora. Docdarel. DochopHbie
ynoopenusi. MTacekTumumap!.

OO6mas xapaktepucTuka 31eMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB, IIPOCTHIX BEIIECTB U COCTMHEHUM B 3aBUCHMOCTH OT
MoJIOXKEHUs neMeHToB B [lepuoamdeckoit cucreme. Yriiepoa. AUIOoTporHbie MOAUUKAIMK: anMa3, rpadutT. AMop(HBINA yriIepoa u ero copTa:
caka, aKTUBHPOBAHHBIN Yrojb. AcopOrus. XuMHUecKue CBOMCTBa yraepoaa. Kokcoxumuueckoe mpou3BOACTBO U €ro MpoayKius. KapOouasr.

Oxkcun yranepona(ll): ctpoenue Monekynsl, moiaydeHue U ero cBoictBa. Okcun yriuepona(lV): cTpoeHue MoNeKysbl, MOTYYSHHE U €T0
cBoiicTBa. YronpHas kucioTa. Coiau yroabHON KUCIOTHI: KapOOHATHI M ruApokapOoHaThl. TexHudeckas v mUIieBast coja.

Heopranunueckue u opraHn4eckue BEMIeCcTBa. Y TIIEBOJOPOIbl. XMMHUYECKOE CTPOCHHUE OPraHNYEeCKUX BEIIECTB, KaK MOPSAOK COCTUHEHUS
aTOMOB B MOJIEKYJIE IO BaJIECHTHOCTH.



Mertan, 3TaH, KaKk NpeAesbHbIE YIJIEBOAOPOIbl. DTUJIEH M alleTUICH, KaK HempeAeNbHble (HEHACBIIIEHHBIE) YIIeBOAOPObl. ['opeHue
yrieBoaopoaoB. KauecTBeHHbIE peakiuy Ha HENPEIeIbHbIE COCIUHEHHUS.
OTUJIOBBIN CIIUPT, €ro MOJy4YeHHue, MpUMeHeHne U pusnonoruyeckoe Aeiicraue. Tpéxaromuslii cnupt raunepuH. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIUPTHL. YKCYCHAS - MPEACTAaBUTENb Ki1acca KapOOHOBBIX KUCIIOT.
Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B npupone. Cunnnuas! u cuinad. Oxeun kpemuus(1VY). KpemnueBas kuciora u eé
COJIN.
[TpousBocTBO cTekIa U ieMeHTa. [IpoayKIus CUIMKATHOW MPOMBIIIIIEHHOCTH: ONTUYECKOE BOJIOKHO, Kepamuka, dhapdop, dasHc.
Onrtruyeckoe BOJIOKHO.
Hemerannsl B npupoje. @pakioHHas MEPEroHKa >KUIKOrO BO3JyXa KaK CHoco0 MOJy4deHHs KUCIOopoja, a3ora, aproHa. llomydenwue
docdopa, kpeMHus, XJ0pa, oaa. DIEKTPOIU3 PACTBOPOB.
[Tomryuenue cepHOM KUCIOTHI: CHIPhE, XUMU3M, TEXHOJIIOTUYECKAsi CXeMa, METO] KUIISIIETO CIIO0sI, IPUHIIUIIBI TETJI000MEeHa, IPOTUBOTOKA U
uupkyssiguu. Oneym. [Ipou3BoaCcTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAs CXEMa.
JdemoHcTpauuu
e Komiekuus HeMeTauIoB.
e  Mopenu KpUCTAIUIMUECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp U MPUHITUIIEI €T0 PAOOTHI.
e TopeHue HEMETAJIOB - MPOCTHIX BEIIECTB: cephl, (hocdopa, TPEeBECHOTO yIIIsl.
e  OOpa3Ibl TaIOTeHOB - MPOCTHIX BEIIECTB.
e B3auMoJelCTBHUE raJOreHOB ¢ METaNIaMH.
e BriTecHeHue x0pa OpOMOM HITH 0]]a U3 PACTBOPOB UX COJIeH
e Komieknusi npupogHbIX COEIUHEHHH XJI0pa.
e BsanmoaeiicTBre cepbl ¢ METAIIAMM.
e ['opeHue cepbl B KHCIOPOAE
o Komnekmus cynbUAHBIX PY/I.
e KauecTBeHHas peakius Ha Cyab(OUI-MOH
e (OO0ecrBeUnMBaHNE OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM Ta30M.
e Bs3anmonaeincTsre KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.
e OOyriuBaHNe OPraHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.



Huarpamma «CocTaB BO3yXay.

BuneodparmenTs! u cinaiasl «Ituusu 6a3aps».

[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Paznoxxenne 6uxpomara aMMOHHS.

B3anmonencTere KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.

['openue 4depHOro nopoxa

Pa3znoxeHne HUTpaTa Kaaus U TOPEHUE APEBECHOIO YrojibKa B HEM

OO0pa3ib! TpUPOTHBIX coeauHeHu Gocdopa.

['openue dhocdopa Ha BO3ayXe U B KUCIOPO/IE.

[Toryuenue 6enoro ¢ocdopa u UcIbITAHUE €TO CBONCTB

Komrekmust «O0pa3ibl MPpUPOTHBIX COSAMHCHUN YTIepOIay»

[Toptper H. JI. 3enunckoro. [lornomenne akTHUBUPOBaHHBIM YIJIEM PACTBOPEHHBIX BELLIECTB WJIU T'a30B.
YcTpoicTBO MPOTHUBOTA3A.

Mopenu MOJIEKyI METaHa, TaHa, ITWICHA U alleTUIICHA.

B3aumoneiicTBue 3TueHa ¢ OpoMHON BOJON M pacTBOPOM I€pMaHraHaTa Kajausl.
OO011re XMMUYEeCKHe CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHON KUCIIOTHI.
KauectBeHHas peaknyst HA MHOIOAaTOMHBIE CITUPTHI.

Komnexuust «O6pa3iibl pUPOAHBIX COSTUHEHUN KPEMHHUSI.

Konnekuus crekina, KEpaMUKH, HEMEHTA U U3JIENUN U3 HUX.

Konnekuus npoayKiuy CUIMKaTHOW MPOMBIIIIIEHHOCTH.

Buneodpparments! u cnaiasl «IIpou3BoACTBO CTEKIIA U [IEMEHTAY.

Komnexnnsa «lIpupoaHslie coeAMHEHUST HEMETAIIOBY.

BuneodparmenTsl u cnaiapl «DpakiinoHHAs IEPETOHKA KUIKOTO BO3IyXa»
Buneodpparments! u cnaiiasl «Ilonydenne Bogopo/ia, KUCIOPOa U FaJIOT€HOB AJIEKTPOIUTHUECKHM CITIOCOOOM).
Mopenu anmapaToB AJIs IPOU3BOJICTBA CEPHOM KUCIIOTHI.

Mogenb KUIsImero cios.

Mopnenb KOJIOHHBI CHHTE3a aMMHaKa.

Buneodpparments! u cnaiasl «IIpou3BoaCTBO CEPHOM KHCIOTHIY.



e Buneopparments! u cnaiiasl «I [pon3BoICTBO aMMHUaKay.
e Komneknus «CpIpb€ Ul MOIYYEHHS CEPHON KUCTIOTHI.

JlabopaTopHbIe ONBITHI

31. Pacnio3sHaBaHue rajloreHu1-HOHOB.

32. KauecTBEHHBIE pEaKI[MHU Ha CYIbpaT-HOHBbL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumuueckue CBOMCTBA a30THOM KMCIIOTBI, KaK DJIEKTPOJIUTA.
35. Kauectsennble peakiu Ha pochar-1HoH.

36. IlonyueHue 1 CBOMCTBA YTOILHOM KMCIIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. IIpomyckanue yrieKUCIIoro ra3a 4epes3 pacTBOpP CHIIMKATa HATPHSL.
IIpakTnyeckne padoThl

2. V3yuenue CBOMUCTB COJISTHON KHCIIOTHI.

3. H3y4eHue CBOWCTB CEPHON KUCIIOTHI.

4. TlonyueHre aMMHaKa ¥ M3y4E€HUE €r0 CBOWCTB.

5. TMonyueHue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.
Metaibl M X COeIMHEHHS

[Tonoxxenne meramnoB B Ilepuoguueckoit cucteme xumuueckux snemeHToB [[. V1. MeHpaeneeBa, cTpoeHHMe MX aTOMOB M KPHCTaJUIOB.
Mertannuueckast CBSI3b M MeTaJUIMUECKas KpuUcTauindeckas pemeéTka. Pu3nyeckue CBOMCTBA METAUIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTD,
OTpa)karollasi CHOCOOHOCTh, MIIACTUYHOCTH. CIyIaBbl YEPHBIE U LIBETHBIE.

Mertannel Kak BOCCTaHOBHUTENU. DJIEKTPOXUMUYECKUI psf HalpspDKeHWHA. B3anMopelcTBUe METalIOB ¢ HEMETAJIAMHU, OKCHJIAMH, KUCIIOTaMH,
COJIIMU. AJIFOMHUHOTEPMHSI.

CrpoeHrie aTOMOB M MPOCTBHIX BEIHIECTB LIETOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3WYECKMX W XMMHMUYECKHX CBOMCTB ILEIOYHBIX METAJIOB OT
3aps0B sep UX aToMoB. OKCHBI M THAPOKCUABI IIETOYHBIX METAJUIOB, UX MOJy4YEHUE, CBOMCTBA, IPUMEHEHNE. BaxkHelne cony MIeI04YHbIX
METaJIJIOB, X 3HAUYEHHUE B )KMBOW U HEXKUBOM MPUPOJIE U B )KU3HU YeJIOBEKA.



CtpoeHre aTOMOB U MPOCTHIX BEIIECTB IIEIOYHO3EMENIbHBIX METAIIOB. 3aBUCUMOCTh (PM3NYECKUX U XUMUYECKUX CBOMCTB LIEIIOYHO3EMEIbHBIX
METAJUIOB OT 3apsioB sAaep UX aToMoOB. OKCUABI M TUIPOKCUABI HIEIOYHO3EMEIbHBIX METAUIOB, UX IOJYYEHUE, CBOMCTBA U INPUMEHEHHUE.
Baxxneiimue conu ménouHO - 3eMeNbHBIX METANIOB, MX 3HaYCHHE B MIPUPOJIE U )KU3HU ueroBeka. KapOoHaTel U ruipokapOOHAThI KaJIbLIUA.
JXéctkocTh BOIBI: BpeMeHHass M MocTosiHHas. CrocoObl ycTpaHeHUs BpeMEHHOH kEcTKocTU. CrocoObl yCTpaHEHUsI MOCTOSTHHOM KECTKOCTH.
HNonutsl. CoenvHeHus ajllOMMHMSI B TNPUPOAE. XUMHUYECKHE CBOMCTBA altOMMHMs. OCOOEHHOCTH OKCHAA U THJPOKCHJA AIIOMHHMS Kak
amM(OTEpHBIX coeMHEHMA. Baxkneimue conu anoMuHus (XJIopui, cynbdar).
Ocobennoctu cTpoeHus aroma sxeinesa. JKene3o B mpupoje. Baxueimue pynsl sxene3a. Oxcuasl u ruapokcusl xxenesa(ll) u xenesa(lll). Conn
xenesza(ll) u xxeneza(lll). OOHapyx)eHHe HOHOB KATHOHOB 3KeJie3a B pacTBOpe. 3HaUCHHE COSTMHEHUN Kele3a.
Koppo3us xumuueckas u 3eKTpoXuMuYecKas. 3alnura METalioB OT KOppo3uu. MeTasuibl B IpUpo/ie: B CBOOOJIHOM BUJIE U B BUJIE COSAMHEHU.
[TonsiTue o metasmypruu. YépHas u nBetHas Meramutyprus. [lupomeramnyprus, riipoOMeTauIyprus, 3JeKTpoMeTaiyprusi. JloMeHHbIN mpoliecc.
[TepepaboTka yyryHa B CTallb. DIEKTPOIU3 PACILIIABOB.
JlemoHCcTpanun

* BsaumopaeiicTBue HaTpHsl, TUTUA U KAJIbLIUS C BOJIOM.

* ['opeHue HaTpusl, MarHUs U ’*eje3a B KUCIOPOJIE.

* Bcnbiika TepMUTHON CMECH.

* BsaumopeicTBHE CMECH MMOPOUIKOB CEPHI U KeJe3a, [IMHKA U CEPBI.

* BsaumopeicTBHE ATIOMUHUSA C KUCIOTaMH, MIEJIOYaAMHU U BOJIOM.

* BsaumopaeicTBue Xee3a U MEAU C XJIOPOM.

* BzaumopelicTBre MeIU ¢ KOHIICHTPUPOBAHHOM CEPHOM KUCIOTOM U a30THOM KUCITOTOU (pa30aBiIeHHON U KOHIICHTPUPOBAHHOI).

* Okxpacka MjJaMeHH COEAMHEHUSIMHU LIEJIOYHBIX METAJIJIOB.

* Okxpacka MjIaMeHu COeAMHEHUSIMH 1ENOYHO3EMETbHBIX METAJUIOB .

* Tamenue U3BECTH BOJOM.

* [lomydeHne KECTKOW BOJBI B3aNMOJEHCTBUEM YIIIEKUCIIOIO ra3a ¢ U3BECTKOBOW BOJOM.

* VYcTpaHeHHE BPeMEHHOM KECTKOCTH KUTITYCHUEM U JOOABKOU COJIBI.

* VYcTpaHeHHE MOCTOSTHHOM )XECTKOCTH T00aBKOU COJIBI.

*  VOHWTHI U IPUHITUTI UX EUCTBUS (BUACO(PparMeHT).

*  Komiekuus npupoaHbIX COeTUHEHUH aTFOMUHUSA.

® BHI[CO(bpaF MEHTHI U CIIaiiIbl ((OKCI/II[ AJIFOMHUHUSA U €T0 MOJII/I(I)I/IKaI_II/II/I».



* [lomyduenue am(poTepHOTO TUAPOKCUIA ATFOMUHUS U UCCIEAOBAHNE €T0 CBOMCTB.
*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKa.
* Pe3ynabTarhl JTUTEIBHOTO SKCIIEPUMEHTA 110 U3YUCHUIO0 KOPPO3UHU CTALHBIX U3EIUN B 3aBUCUMOCTH OT YCJIIOBU MTPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) sogopomom.
*  BuneodparmenTs u cnaiiapl «[Ipor3BoaCTBO UyryHa U CTaI».
*  BuneodparmenTs u cnaiiapl «M3aenus u3 4yryHa u ctaim.
*  BuneodparmenTs u cnaiiapl «IIpor3BoACTBO aTIOMUHUSI.
JlabopaTropHbie ONBITHI
39.BsaumopeiicTBre xkenesa ¢ pactBopoM cyabdara meau( ).
40.TTony4yeHne U3BECTKOBO BOIBI U OMBITHI C HEM.
41.Tonyuenne ruapokcuaos xeaeza(ll) u (11).
42.Ka4eCTBEHHBIE PEAKIIMKU HA KATHOHBI JKeJIe3a
IMpakTuyeckue padoTnl
6. IlomydeHue sKeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. PereHue SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «MeTasuiby.
XuMus M OKpyKamoLas cpeaa

Crtpoenue 3eMmu: sSApo, MAaHTHS, 3eMHas KOpa, X XUMUYECKU# cocTaB. JIutocdepa u e€ xumuueckuii cocraB. Munepaibl. Pynbr.
Ocanounslie moposl. [Tonesnsie uckomaeMble. XuMU4eckuil coctaB rupocdepbl. XUMHUECKUN COCTaB aTMOC]EpHI.
VcTOYHUKH XUMHUYECKOTO 3arps3HeHUsI OKpYXKaromiei cpeapl. [ 1obanbHble SKOI0rn4ecKre MpoOIeMbl YeIOBeYECTBa: MAPHUKOBBIN 2 dexT,
KHCJIOTHBIE JTOK/IH, 030HOBBIE JILIPBI. MEXTyHAPOIHOE COTPYIHHUECTBO B 00JIACTH OXPAHbI OKPYXKAIOMIEH CPEeIbl OT XUMHUUYECKOTO 3arps3HEHUSI.
«3eménass XuMus».
JleMoHCTpPaLun

*  BuneodparmenTs u cnaiiapl «CTpoeHue 3eMiH U €€ XUMUYECKUN COCTaBy.

*  KosuieKiusi MUHEpaJIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyabl MeTamioBy.

*  Buneodparments! u cnaiiapl «I 1o0ambHBIE YKOJIOTHYECKHE TPOOIEMBI YEIIOBEYECTBAY.



JlaGopaTopHble ONBITHI
43. Vizyuenue rpaHuTa

O0001eHNe 3HAHUI IO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY 3K3aMeHY

Crpoenue aTomMa B COOTBETCTBHH C MOJOKEHUEM XUMUYECKOro 31emMeHTa B [lepuonnueckoii cucreme. CTpoeHUe BEIIECTBA: XUMHUUYECKAs! CBS3b

U KPUCTAJUIMYECKUE PEIIETKU. 3aBUCHMOCTh CBOMCTB O0Opa30BaHHbBIX 3JIEMEHTAMU IIPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, 0JIArOPOIHBIX
ra3oB) OT I1OJIOXKEHUS 3JeMEHTOB B Ileproauueckoii cucreme. TUMOIOrUS HEOPraHUYECKUX BELECTB, JIEJIEHUE UX Ha KJIACChl U TPYIIIIHI.
[IpencraBurenu.
[Ipu3Haku 1 ycioBUs NMPOTEKAHUS XUMUUECKUX peakinil. TUITOIOTHs XUMUYECKUX PEAKIIUI IO pa3InuyHbIM OCHOBaHMSIM. Peakiinu HOHHOTO
oOMeHa. OKUCIUTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
XUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA COIE00pa3yIOUINX OKCUIOB, THAPOKCHIOB (OCHOBaHH, KUCIOT U
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



YueOHO-TeMAaTHUECKHI IIJIaH

Ne HaumenoBanue pa3zaenos (TeM) KommuecTBo yacos B ToM yuciie Ha mpoBeneHue
0 MporpamMme [TpakTryeckux padboT KonTponbHbIx
pabot
8 knacc
1 HavanpHble MOHATHS ¥ 3aKOHBI XUMUU 21 2 2
2 Baxkneiiiue npeacTaBuTeM HEOPraHUIECKUX BEIICCTB. 18 3 1
KonnuecTBeHHBIE OTHOIICHHS B XUMUU
3 OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 10 1 1
4 [Tepnonnueckuii 3akoH u Ilepmomuyeckas cucrema 8 1
xuMH4ueckux 35emMeHToB . . Menaeneesa u ctpoeHue
aToMa
5} Xumuaeckas CBSI3b. OKHUCIUTENHEHO - 11 0 2
BOCCTAHOBUTEJIbHBIC PEAKIINH
Peseps 2
Hroro 70 6 7
9 knacc
1 [ToBTOpenue n 0600IIeHNE CBEACHUH 1O KypCy 8 5 1
KJ1Iacca. XMMHAYECKHE PEeaKIuu
2 | X¥MHYeCKHEe peakllii B pacTBOPAX 10 1 1
3 Hewmeranibl 1 uX coeTMHEHUsI 25 4 1
4 Mertasuibl U UX COeAMHEHUS 17 2 1
5 | Xumus u okpyxaromas cpeja 2
6 O0600611eHre 3HaHUH IO XUMHHU 32 KYpPC OCHOBHOM 7 1
mwkoJibl. [ToaroroBka k OCHOBHOMY rOCy1apCTBEHHOMY
sk3ameny (OI'D)
Peseps 2
Hroro 68 7 5




IInanupyemMble pe3yJbTaThl 0CBOEHHS Y1eOHOI0 MpeaMeTa

[To 3aBepiIeHNIO Kypca XMMHUH HA 3TaHE OCHOBHOTO 00111er0 00pa30BaHus BBITYCKHUKH OCHOBHOM IIKOJIBI TOJIKHBI OBJIAJIETh CIACAYIOUTIMHI
pe3ysbTaraMu:

|. Jluunocmnuvie pesynomamor:
1) ocosnanue cBoeii STHUYECKOM TPUHAUIEKHOCTH, 3HAHUE MCTOPUM XUMHH M BKJIaJIa POCCHICKON XMMUYECKOH HAyKH B MUPOBYIO XUMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHHMIO XMMHM; TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOIMXCS K CAMOPa3BUTHIO M
camMo00pa30BaHUIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPHI XMMHUHU; OCO3HAHHOTO BBIOOpA M MOCTPOSHUE WHANBHIYAIbHOM
00pa30BaTeNbHON TPACKTOPUHY;
3)  @opmuposanue nenoCTHON €CTECTBEHHOHAYYHON KAPTUHBI MUPa, HEOTHEMJIEMON YaCTBIO KOTOPOH ABJIAETCS XUMHYECKAs KAPTHHA MHUPA;
4) oenadenue COBDEMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM IPAKTUKHU, B TOM YHCIIE M XUMHIECKHM;
5) oceoenue connanbHbIX HOPM, TPABHJI MOBEICHHUS, POJIed ¥ (GOPM COLMANBEHOM KU3HU B COLIMYME, IIPUPOJIE U YACTHOM JKM3HM HA OCHOBE
HKOJIOTHYECKOM KyJIbTYpBI U 0€301acHOr0 0OpaIeHHs ¢ BEIECTBAMH U MaTepHAJIaMU;
6) @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIEHHM CO CBEPCTHUKAMH M B3POCIIBIMH B IPOLIECCE 0Opa30BaTebHOM,
OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIIEI0BATEBCKOM, TBOPUECKOH U APYTrUX BUAOB JEATEIBHOCTH, CBI3aHHBIX C XUMHEH.

Il. Memanpeomemnoie pezyromamo:
1) onpeodenenue neneii cobcTBEHHOTO 00yYeHHMS, MOCTaHOBKA M (JOPMYIMPOBAHHUE IS CE0S HOBBIX 3a/1a4;
2) naanuposanue TyTel TOCTHKEHHS KENAEMOTO Pe3yNbTaTa 00yIeHHs! XUMHUM KaK TEOPETHIECKOTO, TAK U DKCIIEPMMEHTAIIEHOTO XapaKTepa;
3) coommecenue cBoMX NeHCTBHI C MIAHUPYEMBIMH PE3YJIBTATAMH, OCYUCCMEIeHIe KOHTPOJIS CBOEH IEATENBHOCTH B IPOIIECCE TOCTHKEHHUS
pe3yabTaTa, onpedenerue CliocoO0B TEUCTBUI TIPH BBITOTHEHUH JIA0OPATOPHBIX U IPAKTUIECKUX Pa0OT B COOTBETCTBHH C MPABWIIAMU TEXHUKH
0€30ITacHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIUH, IOTydeHHE U aHAIIM3 €€, co3anKe HH()OPMALIMOHHOTO MPOIYKTA U €r0 IPe3eHTal|s;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OIEPALIMii: AHAIIM3A M CHHTE3a, CPABHEHHUS U CUCTEMATH3aIuK, 0000IIEH s U KOHKPETU3AIlUH,
8bls6eHUe IPUINHHO-CIIEICTBEHHBIX CBSA3CH U nocmpoeHue JTIOTHIECKOTO PACCYKISHUS U YMO3aKITIOYeHHs! (MHAYKTUBHOTO, IETyKTUBHOTO U IO
AQHAJIOTUH) HA MaTepHalie ECTECTBEHHOHAYYHOTO CO/IeP KaHMUS,

6) YyMmeHue Co31ar0T, IPUMCHATb U Hp606p330BBIBaTB 3HAaKW U CUMBOJIBI, MOACIIN U CXEMBI IJId PCIICHUA y‘IC6HBIX U IO3HaBaTCJIbHBIX 3a1a4,



7) ¢opmupoeanue u pazeumue 3K0N0rMYECKOT0 MBILLICHUS, yMEHHE IPUMEHATh €I0 B II03HABATEIbHOIM, KOMMYHUKATHBHOM, COLMAILHOI
MPaKTHKE U MPOPECCUOHANBHON OPUEHTALINH;
8) cenepuposanue uneii v onpenenenue cpeaCcTB, HEOOXOUMBIX JUIS MX PEaIU3allHH.

l11. IIpeomemnvie pesynomamer:

1) ymenue 0603HaUYaTh XUMHUYECKUE 3JIEMEHTHI, Ha3bIBAaTh X M XapaKTEPU30BaTh Ha OCHOBE moiokeHus B [lepuomnueckoii cucreme /1. 1.
Menneneena;

2) qbopmyﬂupoeaHue HU3YYCHHBIX MOHSTHH: BCIICCTBO, XUMHUYECKUI QJIEMCHT, aTOM, MOJICKYJIa, HOH, KaATUOH, aHUOH, ITPOCTOC U CIIOKHOC
BCIICCTBO, XUMHNYCCKaA pCaKIusl, BUAbl XUMHUUCCKUX peaKI_[I/Iﬁ U T.II.,;

3) onpedeﬂeHue 8 (0) (bOpMy.]'IaM COCTaBa HCOPIraHNMYCCKUX U OPraHUYCCKUX BCUICCTB, BAJICHTHOCTH aTOMOB XUMHNYCCKHX 3JICMCHTOB UJIM CTCIICHU
HUX OKHUCICHHA,

4) nonumanue uHHOPMAITUH, KOTOPYIO HECYT XUMUYIECKUE 3HAKU, GOPMYJIbI U YPABHCHHUS;

5) ymenue knaccuguyuposams mpocThie (METAIIbI, HEMETAILIBI, 0J1ArOPOHBIC Ta3bl) U CJAOXKHbBIC (OMHAPHBIC COSTUHCHHUS, B TOM YUCIIC B OKCH/IBI,
a TaKKe TUAPOKCUIBI — KUCIOThI, OCHOBAaHUs, aM(pOTEepPHBIE TUIPOKCHUIBI U COJIN) BEIIECTBA;

6) dopmyruposanue Iepuoauyueckoro 3akoHa, 0OvsiCHeHUe CTPYKTYPhI U HH(MOpManuu, KoTopyro HecET [leproanyeckas cucTeMa XUMHISCKUX
anemeHnToB /l. 1. Menpaeneesa, packpvimue 3Hauenus [lepuoandeckoro 3akoHa;

7) ymeHue xapakmepuz06ams CTPOCHHE BEIIECTBA — BHJIbl XHMHUYECKHUX CBA3CH M THITbI KPUCTAJUTUYECKUX PEIIETOK;
8) onucanue crpoeHns aTOMOB XUMHYECKUX d11eMeHTOB No 1—20 u Ne26 u omobpadicenue nX ¢ MOMOIIBIO CXEM;
9) cocmasnenue GopmMya OKCHIOB XUMHUECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM T'HIPOKCHIOB;

10) nanucanue CTpyKTYypHBIX (OPMYI MOJICKYJISIPHBIX COSANHEHUH U (POPMYIBHBIX €TUHUL] HOHHBIX COCMHEHUH MO BAJICHTHOCTH, CTEIICHSIM
OKUCJIEHUS WIH 3apsiiaM HOHOB;



11) ymenue popmynruposams OCHOBHBIE 3aKOHBI XUMHH — IIOCTOSHCTBA COCTABA BEIIECTB MOJIEKYJIIPHOIO CTPOCHHS, COXPAHCHHS MACChI
BEIIIECTB, 3aKOH ABOTaJIpoO;

12) ymenue gpopmynupoeams OCHOBHBIC TOJIOKCHUS ATOMHO-MOJIEKYJISIPHOTO YUCHUS U TEOPUH DIICKTPOTUTHUECKON TUCCOIUAIINHT;
13) onpeodenenue npu3HAKOB, YCIOBUH MPOTEKAHUS U MIPEKPAIICHUS XUMHUUCCKIX PEaKIIUi;

14) cocmaenenue MONEKYIISIPHBIX YPaBHEHUI XUMHYECKUX PEAKLIUH, TIOATBEPKIAIOIIUX OOIMEe XUMUUECKHE CBONCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKHUX BEIECTB U OTPAKAIOIINUX CBA3U MEXKAY KIIACCAMU COCAMHEHUM;

15) cocmasnenue ypaBHEHHI PEAKIIUi ¢ y4aCTHEM 3JICKTPOJIMTOB TaKXKe U B HOHHOH (opme;

16) onpedenenue N0 XUMHUYECKUM YPABHCHUSAM MPUHAIICKHOCTH PEAKIMI K OMPEACIEHHOMY THITY HJIH BUY;

17) cocmaenenue ypaBHEHHUI OKHUCIUTEIbHO-BOCCTAHOBHUTEIILHBIX PEAKIIHIA C TOMOIIBIO METO/Ia 3JICKTPOHHOT0 OaaHca;

18) npumenenue MOHATHIA KOKUCIICHUE» M «BOCCTAHOBJICHUE IS XaPAKTEPUCTUKNA XUMUYECKUX CBOMCTB BEIIIECTB;

19) onpeodenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKIIMN XJIOPHI-, CYIb(haT- U KapOOHAT-aHUOHBI U KATHOH aMMOHHS B PacTBOPE;
20) obwacHenue BIASHUS PA3THYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEaKITHiA;

21) ymernue xapaxkmepuzoeantsv 1MOJOKCHUEC METAJIJIOB U HCMETAJIJIOB B Hepﬂonnqecxoﬁ CHUCTCMC BJICMCHTOB, CTPOCHHUEC UX aTOMOB U KPUCTAJLJIOB,
06H_II/IG CI)I/I3I/I‘-ICCKI/IG U XUMHWYCCKHEC CBOI\/’ICTBa;

22) 06vscHeHue MHOTO0Opa3Hs IPOCTHIX BENIECTB SBICHHEM AIUIOTPOIHH C YKa3aHUEeM e€ IPUYH;

23) ycmanognenue pa3nuyuuil THIPO-, TUPO- U ANEKTPOMETAIUTYPTUH U WTIOCHMPUPOSAHUE NX IPUMEPAMH MPOMBIIIICHHBIX CIIOCOO0B MOTYYCHHUS
METaJlIOB;

24) ymenue oasame 001IyI0 Xapakrepuctuky smeMeHToB |, 11, VIIA rpymm, a Takke BOJOpoa, KUCIOpoa, a30Ta, cephl, hocdopa, yriepoa,
KpEMHUS 1 00pa30BaHHBIX UMH MPOCTHIX BELIECTB M BAKHEHIINX COETUHEHHH (CTpOeHHNE, HaX0XKACHHUE B IPUPOJIE, TIOTyUdeHHe, (pU3ndecKue u

XUMHUYCCKUC CBOﬁCTBa, HpI/IMeHeHI/IC);



25) ymenue onucvieams KOPPO3UIO0 METAIIOB U CIIOCOOBI 3aIIIUTHI OT Het,

26) ymeHue npouzgo0ums XUMHUYECKHE PAaCUEThI C UCIIOIb30BAHHEM ITOHITUI «MaccoBast JI0JIs BEIIECTBA B CMECHY, «KOJIMYECTBO BELICCTBAY,
«MOJISIPHBIN 00bEM» 110 (hOpMyJiaM U YpaBHEHUSIM PEaKIIHii;

27) onucanue CBOUCTB U MPAKTUYECKOTO 3HAUCHHUSI M3YyYCHHBIX OPTaHMYECKUX BEILECTB;
28) 6vinonnenue 0003HaAYEHHBIX B IPOrpaMMe SKCIICPUMEHTOB, pACHO3HABAHIEe HEOPTAHUIECKHUX BEIIECTB [0 COOTBETCTBYIOIINM IIPU3HAKAM;

29) cobniodenue npaBui 6€30MacHOM pabOTHI B XMMUYECKOM KabuHeTe (J:abopaTtopum).

BbInyCKHUK HAy4YHTCH:

®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOIeHUE, U3MEPEHUE, SKCTICPUMEHT;

® ONHCHIBATH CBOWCTBA TBEP/BIX, JKUAKHUX, Ta3000pa3HBIX BEIIECTB, BBIJCISSA UX CYIICCTBEHHBIC PU3HAKY;

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMHYECKHUH 2IIEMEHT, «IIPOCTOE BEILIECTBOY,
«CJI0’)KHOE BEILIECTBOY, «BAJIEGHTHOCTDHY, «XUMUYECKasl PEAKIIHs», UCIOIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

®  pacKpbIBAaTh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOPUH;

® pa3InMYaTh XUMUYECKHE U (PU3NUYECKHE SBICHHUS;

® Ha3bIBaTh XMMHYECKHUE JIEMEHTHI;

® OIpeneNsITh COCTaB BELIECTB M0 UX (GopMyiiam;

® ONpPEIENSITh BAIGHTHOCTh ATOMA DJIEMEHTA B COCUHEHMSIX;

® ONpEeNeNsITh TUIl XMMUYECKUX peaKLnii;

e Ha3bIBATh IPU3HAKU U YCJIOBUS NMPOTEKAHUS XUMHUUECKHUX PEaKIIHii;

®  BBIBIATH IPU3HAKHU, CBUIETENBCTBYIOIIUE O IPOTEKAHUN XUMHUUYECKON pEaKLUU IPY BBINOIHEHUH XMMHYECKOTO OIIbITa;

® COCTaBIIATH (POPMYIIBI OMHAPHBIX COCTUHECHUA,

® COCTaBIIATH YPAaBHEHUS XUMHYECKHX PEAKIIHIA;

e coOmonaTh npasuiia 0e30MacHoi paboThl P MPOBEACHUH OIBITOB;

®  [0JIb30BaThCs JIAOOPATOPHBIM 00OPYOBAaHUEM U TIOCYI0M;



BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB;
BBIUHUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 (OpMYJie COeAMHEHUS;

BBIUHUCIIATH KOJMUYECTBO, 00BbEM MIIM MACCy BEIECTBA 110 KOJUYECTBY, 00bEMY, Macce PeareHTOB WM IPOAYKTOB PEAKIIUH;
XapakTepu3oBaTh (pU3nuecKre 1 XUMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB: KUCIOPOIa M BOAOPOA;

H0JTy4aTh, COOUPATh KUCIOPO U BOJOPOL;

pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPO, BOAOPOL;

pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

PacKpbIBaTh CMBICI MOHATUH «TETJIOBOH 3 (EKT peakium», «MOJSIPHBIA 00bEM»;

XapakTepu3oBaTh (pu3nyeckre 1 XUMUYECKHUEe CBOMCTBA BOBI;

pPacKpbIBaTh CMBICI IIOHATUS «PaCTBOP»;

BBIYMCIIATh MACCOBYIO JIOJIK0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOU JOJIEH paCTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YYCHHBIX KJIACCOB HEOPTraHUYECKUX BEILLECTB;

XapakTepu30BaTh (PU3MUECKHE U XUMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHWMYECKHX BEIIECTB: OKCHAOB, KUCIOT, OCHOBaHUH,
COJIeH;

ONPENEATh NPUHAIICKHOCTh BELIECTB K ONIPEACICHHOMY KJIacCy COEANHEHUN;

COCTaBJIATh (POPMYJIBI HEOPIaHUYECKUX COEIMHEHUN N3yYEHHBIX KJIacCOB;

IIPOBOJUTE OIIBITHI, IIOATBEPKAAOIINE XUMUUECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTraHUYECKUX BEILECTB;

PAacIIO3HABATh OINBITHBIM IIyTEM PACTBOPBI KMCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH MHIMKATOPA;

XapakTEepU30BaTh B3aUMOCBS3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCAVNHEHUM;

packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. Menneneesa;

OOBSACHATh (PU3NYECKUI CMBICII AaTOMHOT'O (TIOPSIIKOBOI0) HOMEpa XMMUYECKOT0 3JIEMEHTa, HOMEPOB IPYIIIBI U IEPUOAA B IEPUOJNUECKON

cucteme /1. 1. MeHnaeneena;

OOBICHSITH 3aKOHOMCPHOCTHU U3MCHCHHW CTPOCHHA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciiax MajbIX IIEPHUOAJOB U I'NTABHBIX MOATPYIIIT;
XapakTepu30BaTh XMMUYECKHE 3JIEMEHTHI (OT BOJOPO/a 10 KaJbIHs) Ha OCHOBE MX MOJIOKEHUS B nepuoanyeckoit cucreme /1. U.
MenzeneeBa 1 0COOEHHOCTEH CTPOEHUS UX aTOMOB;

COCTaBIISITh CXEMBI CTPOEHHUS aTOMOB IepBbIX 20 211eMeHTOB nepuoanueckoil cucremsl /1. 1. Menneneesa;

pPacKpbIBaTh CMBICT MOHATUIN: «(XUMHUYECKAsI CBSI3bY», «AJIEKTPOOTPULIATEIBHOCTDY;



XapaKTepU30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTB OT THUIIA KPUCTAIUTMYECKON PEIIETKH;

ONPENENATh BUJI XUMUYECKOM CBSI3M B HEOPIraHUYECKUX COCIUHEHUSX;

n300paxaTb CXEMbl CTPOCHHS MOJIEKYJI BEIIeCTB, 00pa30BaHHBIX Pa3HBIMU BUIAMU XUMUYECKHUX CBS3CH;

PAaCKpBIBATh CMBICI MIOHATHIN «MOH, KKATUOH»,«QHUOH»,«AJIEKTPOIIUTHI, «HEBJIEKTPOIUTHI», «IJIEKTPOIUTHUECKAS]
JUCCOLMALUS, KOKUCIUTENb», «CTENIEHb OKUCIIEHUS, «(BOCCTAHOBUTEIIbY, KOKHUCIICHUEY, (BOCCTAHOBIICHHUEY,

OIPEEIIATh CTENEHb OKUCIEHHSI aToMa 3JIEMEHTA B COEIMHEHNUN;

PacKpbIBaTh CMBICII TEOPHUH SJIEKTPOIUTHYECKONW JUCCOIUALIUY;

COCTaBJISITh YPABHEHHMS SJIEKTPOIUTHYECKON TUCCOLMALIUU KUCIIOT, IIEeJI04YeH, COJIeH;

OOBSICHATB CYIIHOCTD MIPOIIECCa SICKTPOTUTHUECKON AUCCONMAINH U PEAKIIUil HOHHOTO 0OMEHa;

COCTaBIISITh TMOJHBIC U COKpAIIEHHBIE HOHHBIE YPABHEHUS PEaKINil 0OMeHa;

OTIpeAeATh BO3MOXKHOCTh MMPOTEKAHUSI pEaKInii HOHHOTO OOMEHa;

IPUBOJIUTH PEaKLUU, MOATBEPHKAAIOIINE KAYECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB;

OIpPEAEIATh OKUCINUTENb U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHHSI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKON peaKuy;

KJIaCCU(UIIMPOBATh XUMHUYECKHE PEaKIUU MO Pa3IMYHbIM ITPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJUIOB;

IPOBOJUTH OTIBITHI 110 MOJYYEHHIO, COOMPAHUIO M U3YYEHUIO0 XUMUYECKUX CBOIMCTB ra3000pa3HbIX BEIIECTB: YITIEKUCIIOTO ra3a, aMMHaKa;
pacrno3HaBaTh ONBITHBIM IYTEM ra3000pa3Hble BELIECTBA: YITIEKUCIIBINA a3 1 aMMHAK;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOEHHUEM U CBOWCTBaMU METAJIJIOB;

Ha3bIBaTh OPraHMYECKUE BEIECTBA MO UX (popMysie: MeTaH, 3TaH, 3TUIEH, METAHOJ, TAHOJI, TJIMLIEPHUH, YKCYCHasl KUCIIOTA,
aMUHOYKCYCHasl KUCJIOTa, CTEapUHOBAs KUCJIOTa, OJIEMHOBask KUCII0Ta, TJII0K03a;

OLICHMBATh BIIMSHUE XUMUYECKOTO 3arpsI3HEHUS OKPY>KAIOILIEH Cpeibl Ha OPraHU3M YEJI0BEKa,

IrpaMOTHO 00OpalaThCs C BEIIeCTBaMU B IOBCETHEBHOM JKU3HH;

OIIPEAEIIATH BO3MOXKHOCTD IIPOTEKaHMsI pEaKLUi HEKOTOPBIX NPEACTABUTENEH OPraHNYECKUX BELIECTB C KMCIOPOIOM, BOJOPOJIOM,
MeTaJlJIaMH, OCHOBAHUSMH, TaJIOT€HaMHU.



BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHUTHCSH:
*  8bI0GUCAMD U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bL O XUMUYECKUX C8OUCMBAX 6eujeCmE HaA OCHO8E UX COCMABA U CMPOEHUsl, UX
CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuul, 0 Xxapakxmepe u npooyKmax pasiudHblX XUMUYECKUX peakyutl;

® Xapakmepu3o8amb Geujecmeda no cocmasy, Cmpoenuro u ceoﬁcmeaM, ycmanasiauearom npuquHHo-CﬂedcmeeHHble CeA3U Memcdy
OaHHbIMU xapakmepucmuxkamu eewecmea,

® cocmasiisimb MOJEKYIAPHbIE U NOJIHbIE UOHHbLE YPABHEHUS NO COKpau/;éHHblM UOHHbIM YPABHEHUAM,

® NPOSHO3UPOBAMb CnocooOHOCMb seulecmeda nposeIsintb OKUCJumelbrible Uil 60CCNMAROBUMENIbHbLE ceolicmea c yuemom cmenenei
OKUCJIEHUA 2]1EMEHMO08, GXOO}IWMX 8 eco0 cocmas,

® cocmaesiisams YpaeHeHUsl peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu npe@pamenuﬁ HeopecanHu4ecKux eewecme pasiluviHblx

Kjiaaccoes,

*  8b106UCAMD U NPOGEPSAMb IKCHEPUMEHMATILHO 2UNOME3bL O PEe3VIbMAmMax 6030€CmeUsl pa3IudHbIX YaKmopos Ha usmMeHeHue CKOpoCcmu
XUMUYECKOU peakyuu,

* uUCnov308amb NPUOOPEMEHHbBIE SHAHUSA OISl IKOLO2UYECKU 2PAMOMHO20 NOBEOEHUsl 8 OKpYicarowell cpeoe;

* uUCcnov308amsb NPUOOPEMEHHbBIE KNIOUesble KOMNEemeHYUU NPU bINOJHEHUU NPOEKMOo8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ay no
U3YUEHUIO C8OLCMEB, CNOCODOB NONYYeHUs U PACNO3IHABAHUS BEUJeCE;

* 00beKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8eUeCMBaX U XUMULECKUX NPOYECCax,

*  Kpumuyecku OmHOCUMbC K NCeOOHAYYHOU UHopMayul, HedoOPOCO8eCmHOl peKilame & CpedCmeax Macco8ol ungopmayuu;

* 0co3Hasamb 3HAUEHUE MeoPemMUecKUx 3HAHUl No XUMUU O]l NPAKMUYECKol 0esimelbHOCMU Yelo8eKd;,

* co30aiom mMooenu u cxemvl OJisl peuleHus y4eOHbIX U NO3HABAMENLHBIX 3a0ay, NOHUMAMb He0OX0OUMOCIb COONI00eHUs NPEONUCAHULL
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONIb30BAHUIO IEKAPCME, CPedcma Oblmo6ot Xumuu u op.



MECTO YYEBHOI'O IPE/IMETA B YYEBHOM IIVIAHE

@DenepanbHbI roCy1apCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT MPEIyCMaTPUBAET U3YYEHHUE Kypca XMMHH B OCHOBHOMW IIKOJE KaK COCTaBHOM
4acTH NpeIMeTHOHN o6acTu «EcTecTBeHHOHAYYHbIE IPEIMETBI».

Kypc xumun B 8—9 kiaccax paccuntan Ha 2 yaca B Henmenio B oObeme 140 ydueOHBIX yacoB. M3ydeHHe 3TOTO Kypca JaeT BO3MOXKHOCTH
BBIITYCKHUKY OCHOBHOM ILKOJIBI ycrienHo caath OI'D o XumuM Kak rnpeamera o Beloopy.

[Ipemnaraemslii Kypc, XOTsl 1 HOCUT OOLIEKYIbTYPHBIM XapaKTep U HE CTaBUT 3a]ady NpoecCHOHAIBHON MOATOTOBKH 00yYaromuXxcs, TeM He
MeHee, MI03BOJISIET UM ONPEAETUTHCS C BBIOOPOM NMpoduist 00yueHus B cTapliel HIKoJIe.

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

YMK «Xumusa. 8 knacc»

1. Tabpuensua O. C. Xumus. 8 kiacc: yueOHUK 1iisi 00meodpa3oBatenbHbix opranusamuii / O. C. T'abpuensia, U. I'. Octpoymos, C. A. Crnagkos.
— M.: IIpocseuienue, 2019

2. Taopuensa O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca ydeOHoe mocoOme st oOmeoOpa3oBaTenbHbix opranm3anuii / O. C.
I'abpuensn, 1. B. Akcénoa, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

3. Tabpuensn O. C. Xumus. COOpHUK 3a7au W ympaxHeHHil. 8 kiacc: ydeOHoe mocobue i obiieodpazoBatenbHbix opranusanuii/ O. C.
INabpuensu, U. B. Tpurybuak M.: [Ipocsemenue, 2019

4. Tabpuensn O. C. Xwummsa. Terpaap [ 51a0OpaTOpPHBIX OMNBITOB M MpaKTUYeCKUX paboT. 8 kiacc: ydyeOHOe mocodue s
obmeoOpa3zoBatenbHbIx opranuzanuit / C. ['abpuensy, U. B. Akcénosa, . I'. OctpoymoB. — M.: IIpocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas terpanb. 8 kiacc: ydeOHoe mocobue s obmeodpazoBatenbubix opranusanuii / O. C. I'abpuensH, C. A.
Cnankos, U. I'. OctpoymoB. — M.: [Ipoceemenue, 2019

YMK «Xumusa. 9 knaccy

1. Tabpuensu O. C. Xumus. 9 xiace : yueOHHK Jiis o0nieoopazoBarenbHblx opranusanuii / O. C. Tabpuensn, M. I'. Octpoymor, C. A.
CnanxoB. — M.: IIpocsemenue, 2019

2. Tabpuensu O. C. Xumusa. Metoandeckoe nocodue s 9 knacca: yuaed. mocobue ans odmeodpazoBarensHbix opranmsanuii / O. C. ['abpuensH,
. B. Akcénosa, 1. I'. OctpoymoB. — M.: IIpoceemenue, 2019

3. Tabpuensa O. C. Xumus. COOpHHMK 3a/1au U yHOpaxHeHUH. 9 kiacc : yuyebHoe mocobue ansi obmeoOpazoBaTenbHbIx opranuszauuit/ O. C.
INabpuensu, U. B. Tpury6uak. M.: [Ipocsemnienue, 2019

4. Tabpuensa O. C. Xwummsa. Terpamp s 1aOOpaTOPHBIX ONBITOB M TMPAKTHUYECKWX pabor. 9 kimacc : ydeOHOe mocoOue s
obmieoOpasoBarenbHbx opranuzanuii /O. C. I'abpuensn, U. B. Axcénosa, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019

5. Taopuensa O. C. Xumus. Pabouas tetpans. 9 kiacc : yueOHOe mocodue Juis oomeodpazoBaTebHbIx opranu3zaiuii / O. C. ['abpuensH,
C. A. Cnagkos, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019



Hugpopmayuonnsie cpeocmea
NHTtepHeT-pecypcesl
1. http://www.alhimik.ru [IpeacraBnensl pyOpuUKH: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH, CIIPABOYHUK (0YEHB OOJIbIIas 1o100pKa TabIuIl 1
CIPABOYHBIX MATEPUAIIOB), BECEIIasi XUMUsI, HOBOCTH, OJMMITHA/IbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEICHUI).
2. http://www.hij.ru XKypnan «Xumust 1 ’KM3HbY» MOHATHO M 3aHUMATEIHHO PAaCCKa3bIBae€T 000 BCEM MHTEPECHOM, YTO MPOUCXONT B HAYKE M B MHPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DekTpoHHBIH KypHAT «XUMHUKH H XUMHU», B KOTOPOM IIPEICTABICHO MHOYKECTBO
OTIBITOB 110 XUMUH, 3aHUMATEIBHOIN HH(OPMAIIHH, TTO3BOJISIONICH YBIICYh YUCHHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEIMETA.
4. http://c-books.narod.ru BceBo3amoskHas TuTepaTypa 0 XHMHUH.
5. http://www.drofa-ventana.ru Mi3BecTHOE N31aTeNILCTBO YUeOHOM uTepaTyphbl. HOBHHKM HayYHO-TIOMYJISIPHBIX M 3aHUMATEIbHBIX KHUT MO0 XUMHH.
6. http://1september.ru Xypnan mist yaureneii u He TOJIBKO. bosibiioe konmn4yecTBo paboT yYSHUKOB, B TOM YHUCIIE M UCCIIEAOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MKOIBHBIN IOPTA CO CCHUIKAMH Ha 00pa30oBaTeIbHbIE CAUTHI 110 XUMUHU.
8. www.periodictable.ru COOpHUK cTaTell 0 XUMUYECKHX AJIEMEHTAaX, WLTIOCTPUPOBAHHBINA AKCIIEPUMEHTOM.

Onucanue y4e0HO-MeTOANYECKOT0 H MATEPHAIbHO-TEXHHYECKOT0 o0ecreyeHnsi 00pa3oBaTe/IbHOIO0 MpoIecca
HartypajbHble 00beKkThbl. HaTypaabHbie 00BEKTHI, UCIIOB3YeMbIe B 00YICHUH XHMHH, BKIIFOYAIOT B CeOsT KOJUICKIIMA MUHEPAJIOB ¥ TOPHBIX
MTOPO/I, METAJJIOB M CIUIABOB, MUHEPAJIbHBIX YA0OPEHUH, TIacTMACC, KaydyKOB, BOJIOKOH H T. 1. O3HAaKOMJICHHE yJalTuXcsi C 00pa3IiaMu UCXOTHBIX
BCHICCTB, IIOJYIIPOAYKTOB M I'OTOBBIX I/I3II€JIPIﬁ IMO3BOJIACT IMOJIYUUTDb HAI'TIAAHOC IIPEACTABJICHUC 06 OTHUX MaTcpuaiax, X BHCIIHCM BHUJIC, 4 TAKXKE O
HEKOTOPBIX (PU3NYECKUX CBOMCTBaX. 3HAYUTENbHbBIE YUeOHO-TI03HABATEIbHbIE BO3MOKHOCTH UMEIOT KOJUIEKIIMH, U3TOTOBICHHBIE CAMUMHU
oOyuatonumucs. [IpeameTs As TaKuX KOJUIEKIHA COOUPAIOTCS BO BpeMs SKCKYPCHI U JPYTUX BHEYPOUHBIX 3aHSATHUH.

KOJ'IJ'ICKI_II/II/I HCIIOJIB3YIOTCA TOJIBKO UL O3HAKOMIJICHUA YUAllIUXCA ¢ BHCIIIHUM BUIOM U (I)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMH HN3Yy4aCMbIX BCIICCTB U
MaTCepHraIoB. I[J'IH MMPOBCACHUA XUMHYCCKUX OIIBITOB KOJUICKIUU HUCIIOJIb30BATh HCIIL3A.

XuMHYecKHe peaKTUBbI M MaTepuaJbl. O0palieHre co MHOTMMHU BELIECTBAMH TPEOYET CTPOroro cooOIt0/IeHUs IPaBUI TEXHUKH O€30MacHOCTH,

0COOEHHO ITPpU BBIITOJIHCHHUH OIIBITOB CaMUMH YUAIlTUMUCH. Bce HCO6XOILI/IMLIC MCPBI ITPEAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIIUX NTOKYMCHTAX U
HHCTPYKIUAX, a TAKIKE B MOCOOUIX JJIA qu/ITeneﬁ XHUMHUU.

Hawub6oiee gacto HCTIOJIb3YCMBIC PCAKTHUBLI U MAaTCPpHUAJIbI:

1) TpOCThIE BEIIECTBA - Me/lb, OPOM, HATPHIA, KAIbLIUI, ATFOMUHUHN, MarHUi, JKele30;

2) oxcuasl — meau(ll), kanbuus, xeneza(lll), maruus;

3) KHUCIOTBHI - COJIsiHAsA, CEpHasi, a30THAs;

4) OCHOBaHMS - THJIPOKCHJI HATPUS, TUIPOKCH]T KaJIbIIHsl, TUAPOKCUA Oapusi, 25%-HbIil BOJHBIA pPacTBOp aMMHUAKa;

5) conu - xjopuasl HaTpusi, meau(ll), amomunus, xeneza(lll); aurparel kanus, Hatpus, cepedpa; cyiabdarer memu(ll), xenesa(ll), xemnesa(lll),
aAMMOHUST;, HOIH]T KaJIHsl, OpOMUJ HATPHS;



6) OpPraHUYECKUE COCAMHEHHs - 3TaHOJI, YKCYCHasi KUCII0Ta, METUJIOBBIN OpaHKeBbIH, peHosTanenH, JaKkmyc.
Xumuyeckas JjadopaTopHasi ocyaa, annaparbl 1 Npuoopbl. XUMHUUYECKas IOCYAA [TOAPA3AEISIETCS Ha ABE TPYIIIBL: ISl BBIIIOJIHEHUS OIBITOB
YUYalUMUCS U IEMOHCTPALIMOHHBIX OIIBITOB.

HpI/I60pBI, arrmapaTrbl 1 YCTAHOBKH, UCIIOJIB3YEMBIC Ha YPOKAX XUMHHU, IIOAPA3ACIAOT HAa OCHOBEC ITPOTCKAIOIINX B HUX (1)I/ISI/I‘IGCKI/IX U XUMHUYECCKHX
IIPpOHECCOB C YHaCTHUEM BEIICCTB, HAXOAAIINUXCA B Pa3HBIX arp€raTHbIX COCTOAHUAX !

1) mpuboOpsI At pabOTHI C ra3aMu - MOJTyYeHUE, COOMpaHUE, OYMCTKA, CYIIKA, MOTJIONICHUE ra30B; PEAKIINH MEXKIY MOTOKAMHU Ta30B; PEaKIINH
MEXy Ta3aMH B DJICKTPUUECKOM paspsi/ie; Peaklui MKy ra3aMu IIPH IMOBBIIIICHHOM JIaBJICHUH,

2) ammaparthl ¥ MPUOOPHI IS ONBITOB C )KUJKHUMH M TBEPABIMU BEIICCTBAMH - IIEPETOHKA, (MIBTPOBAHKE, KPUCTAILTU3AIIMS; IPOBEICHUE PEeaKIIUi
MEXy TBEPJbIM BEIICCTBOM M JKHJIKOCTBIO, )KHJIKOCTBIO U )KHIKOCTHIO, TBEPABIMU BEIICCTBAMH.

Bue sT0ii knaccudukanum HaXoAsATCs IBE TPYIIbI y4eOHOIl anmapaTypbl:

1) AJI1 U3YUYCHUA TCOPECTUUCCKHUX BOIIPOCOB XMMHUHU - UJUIIOCTPALUA 3aKOHA COXPAHCHUSA MAaCChl BEUICCTB, ACMOHCTPALUA SJICKTPOIIPOBOJHOCTH
PacTBOPOB, ACMOHCTPALUA ABUIKCHHA HOHOB B 3JICKTPUYCCKOM I10JIC; I U3YUCHUS CKOPOCTHU XHUMHYICCKOMN PCaKMu U XUMUYCCKOTO PAaBHOBCCH A

2) I WITIOCTpalu XUMHUYCCKUX OCHOB 3aBOJCKUX croco0oB MMOJIYUYCHHUA HCKOTOPLIX BCIICCTB (cepHoﬁ KHCJIOTBI, aMMHaKa 4 T. H.).
BCHOMOFaTeHBHYIO POJIb UT'PAOT UBMCPHUTCIIBHBIC U HAI'PEBATCIIbHLIC HpI/I60pBI, Pa3JIMIHBIC HpI/ICHOCO6HeHI/I${ JJIAA BBITTIOJIHCHU S OIIBITOB.

Mopean. O6beKTaMu MOACIIUPOBAHUS B XUMUU SBJISIFOTCS @TOMBI, MOJICKYJIbI, KPUCTAJLIBI, 3aBOJICKUE aIMapaThl, a TAK)KE MPOUCXOIATNE
npoIiecchl. B mpenomaBaHuy XUMHUN MCIIOIB3YIOTCS MOJIETH KPUCTAIUIMYECKUX PEIIeTOK anMasa, rpadura, cepsl, hpocdopa, okcuaa yriepoaa(lV),
noja, xkese3a, Meau, Maruusi. [[poMBIIIIIEHHOCTBIO BBITYCKAOTCSI HAOOPHI MOJIEJIe aTOMOB JIJIsl COCTABJICHUSI IIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYI,
KOTOPBIE, K COKAJICHUIO, B OCHOBHOM HCIIOJIB3YIOTCS MPU U3YUYEHUU OPTaHUYECKON XUMUH.

Y4eOHble mocoOusi Ha meyaTHO ocHoBe. B mporecce oOydyeHHs XMMHUU HCIOJB3YIOTCS CIEAYIONIME TaOJMIbl MOCTOSHHOTO SKCIIOHUPOBAHUS:
«Ilepuonnyeckas cucrema xumuueckux snemeHtoB [I. M. MenneneeBa», «Tabmuia pacTBOPUMOCTH KHCIOT, OCHOBaHMM M coneil», «DneKt-
POXMMMYECKHUH PsIT HAIIPSHKEHUI METAJUIOB» U JIp.

Jlis opranu3aniy caMoCTOSATEIbHOW paboThl 00yUarOIIKUXCs Ha YPOKaxX MCIOJIB3YIOT pa3HOOOpa3Hble TUAAKTUYECKHEe MaTepHalibl: TeTpaan Ha
MeYaTHONH OCHOBE WJIM OTAEIbHBIC pabovne JINCTHI - MHCTPYKIIMU, KAPTOUKHU C 3aIaHUSIMH Pa3HON CTENICHH TPYIHOCTH JJIsl U3Y4YEeHUSI HOBOTO
MaTepHala, CaMOIIPOBEPKH M KOHTPOJIS 3HAHUN YUAIITHXCS.



TemaTu4eckoe NUIAaHUPOBAHHUE € Y4€TOM NPOrpaMMbl BOCIIMTAHUS

8 ki1acc
Ne Hara Tema ypoka Yder nporpaMMbl BOCIIMTAHUS Buabl yueOHo# 1esITeJIbHOCTH
n/n | Ilnan dakrt OcHOBHOe co/lep;KaHue YPOKa dopma,
peaau3anus
NPaKTHYECKOI YacTn
HayvajgbHble NOHATHS U 3aKOHBI XUMHH (21 4)
1 [Ipenmer xumumu. Tena u BemecTBa. CBOMCTBA Huckyccus OOBACHSIOT, YTO MPEIMETOM
Ponb xumuM B )KM3HU | BEIIECTB. DTAJIOHHBIE XUMHUYECKUM SKCIEPUMEHT | U3YUCHUS] XUMHH SBIISFOTCS
YeJoBeKa (u3nueckre CBOCTBA BEIIECTB. Jdemoncrpauumu. BELIECTBA, UX CBOMCTBA U UX
Marepuaisl u Kosutekuus MaTepuainoB M | npespaileHus. Pasiuuaror Tena
MmarepuaioBefenue. Poib xumun | U3JCTHA U3 HUX. Y BELIECTBA, BEUIECTBA U
B JKU3HHU COBPEMEHHOTO JlabopaTopHble MaTepHuabl. Y CTaHABIMBAIOT
obuiectsa. OTHONIEHHE 00MIeCTBA | OMBITHI. 1. O3HAKOMIICHUE | IPUYMHHO-CIIEACTBEHHBIE CBI3U
K XUMUMH: xeMO(bI/UH/I;I u C KOJUIEKIMEn MCXAY CBOMCTBAaMU BEIISCTB U
xemodoous. 1abopaTOPHOM MOCYIbI UX PUMEHEHUEM
XapakTepu3yroT
MOJIOKUTEIBHYIO U
OTPHULIATEIBHYIO POJIb XUMUU B
YKU3HU COBPEMEHHOI'O
oOuiecTna.
ApPryMEHTHPYIOT CBOE
OTHOIIIEHUE K XeMO(DUITUU U
xemohooum.
2 Meroas! n3ydeHus Meroas! n3y4eHuss XUMUU. MopenupoBanue XapakTepu3yroT OCHOBHBIE
XUMUU Habmronenue. DkcrepruMeHT I'pynnoBas pabota METO/bl U3YUYEHUS

MopenupoBanne. Monenu
MaTEpHaJIbHBIE U 3HAKOBBIE NN
CHMBOJIbHBIC.

Hemoncrpauuu. Moaenu,
UCTIONIb3yeMble Ha YpOKax
¢buzuku, OuosOoTHM  H
reorpadpun. OOBEMHBIE U
[IapOCTEPKHEBBIE MOJIEIN

HEKOTOPBIX ~ XMMHYECKUX
BEIIECTB. Mogaenn
KPUCTAJUTUYECKUX
peLETOK

€CTECTBEHHOHAYYHBIX
JUCLUTIIUH.

[IpuBOoasAT MpUMEpHI
MaTepUaTbHBIX ¥ 3HAKOBBIX WU
CHMBOJBHEIX MOJICICH,
HCIONb3YEMBIX Ha YPOKaX
(buszukn, 6uoIOTHHN 1
reorpadun.

Cobuparor 00bEMHBIC U
1apOCTEP>KHEBBIE MOJIEIHU




HEKOTOPBIX XUMHYCCKUX
BCIICCTB

ArperaTHble
COCTOSIHMSI BEIIECTB

I'a3bl. Kuakoctu. TBEpbIe
BellecTsa. B3anMHuble iepexo/sl
MEX/1y arperaTHbIMU
COCTOSIHMSIMU BEIIECTBA!
BO3TOHKA (CyOmuManus) u
necyOmuManus, KOHJIeHCalusl 1
WCcHapeHue, KpUCTaJUTU3AIHs |
IIJIaBJICHUE.

XUMUYECKUHT
IKCIIEPUMEHT
JdemoncTpanum.
Cobupanue mpudopa st
MOJTy4eHUs Ta3a u
MIPOBEpKa ero Ha
repMeTUYHOCTh. Bo3ronka
CYXOTo JIbJIa, M0JIa WIH
HadTanuHa. ATperatHeie
COCTOSTHUS BOJIBI.
JlaGopaTopHble ONbITHI.
2. IlpoBepka npudopa st
MOJTyYeHUs Ta30B Ha
TePMETUIHOCTH

PaznuuaroT Tpu arperatHbix
COCTOSIHMSI BEIIECTBA.
YcraHaBinuBaloT B3aMMOCBSI3U
MEXy HUIMH Ha OCHOBE
B3aMMHBIX [1EPEXO0B.
MutrocTpupyroT 3TH Iepexo/ibl
npumepamu HaGmronaror
XAMHYECKUMN KCIIEPUMEHT U
JIeTIal0T BBIBOJIbI HA OCHOBE
HAOJIIOACHUI

IL.p Ne 1 «3HakoMcTBO
¢ JIabOpaTOPHBIM
000pyI0OBaHUEM.
IIpaBuna Thb pu
pabote B kabuHeTe
XUMHU)

3HaKOMCTBO C J1a00paTOPHBIM
000pyIOBaHUEM.

[IpaBuna TexHuKH 6€30MaCHOCTH
pHu paboTe B KAOMHETE XUMHH.
Hexotopsie BubI paboT.

[IpakTuxkym

Pabotarot ¢ mabopaTopHbIM
000pyI0BaHUEM U
HarpeBaTebHBIMU pUOOpamMu B
COOTBETCTBUH C IPABUIIAMHU
TEXHHUKHU 0€30MaCHOCTH.
BrinosHsOT npocreitime
MaHUTYJSIUU ¢ Ta00PaTOPHBIM
000pyI0BaHUEM: C
1ab0pPaTOPHBIM IITATUBOM, CO
CIIUPTOBKOM

OdopMasioT oTYET O
IpOJieJIaHHOM paboTe

dusnyeckue sABICHUS
B XUMHUU

dusznueckue sABjIeHUA. HucThie
BEIIECTBA U cMecU. | OMOreHHEIE
U reTeporeHHsie cMecu. Cmecu
razoo0pasHbie, KUIAKHUE U
TBEPAbIE. CIOCOOBI paziesieH s
CMecCeil: IeperoHka, uin
JUCTUIIIALMUS, OTCTalBaHHUE,
(bunpTpOoBaHUE, KPUCTAIUTHA3AIHS

Huckyccus, o0CykaeHue,
XUMHYECKUM SKCITEPUMEHT
JdemMoncTpanuu.
Paznenenne nByx
HECMEIINBAIOIINXCS
JKUJIKOCTEH C TIOMOIIBIO
JIETIUTEIIbHOW BOPOHKH.
Juctumarop u ero

Paznuyarot dpuznyeckue u
XUMHNYECKHUE ABJICHHS, YUCTHIC
BEIIECTBA U CMECH.
Knaccudumnupyrot cmecu.
[TpuBoAT mpuMepsl cMeceit
Pa3IMYHOTO arperaTHoro
COCTOSIHUS. Y CTaHABJIMBAIOT
MIPUINHHO-CJIICACTBCHHBIC CBA3H




WM BBITAPHBAHHUE.
Xpomarorpadus. [Ipumenenne
ATUX CTIIOCOOOB B JIAOOPATOPHOM
MPAKTHUKE, Ha TPOU3BOJICTBE U B
OBITY.

pabora. YcraHoBKa Jst
¢bunbTpoBaHU U €€
pabora. YcTraHOBKa JUIs

BBIMAPUBAHUA U €€ paboTa.

Konekmus ObITOBBIX
puOOpOB 1Ist
(GUIBTPOBaHMS BO3TyXa.
Paznenenne kpacsiero
BemecTBa (promacrepa ¢
MTOMOIIBI0 OYMaKHOH
xpomMarorpadumu.
JlabopaTopHble ONBITHI.
3. O3HaKoMJIEHHE C
MUHEpaJIaMH,
00pa3yIoIMMHU TPAHHUT.
4. IlpuroroBieHue
TETEPOreHHON CMECH
IIOPOILKOB CEPBI U
JKEJIe3a U ux

MEXy pU3nIecKuMu
CBOMCTBaMHM BEIIIECTB CMECH U
croco0aMu UX pas3zeiICHHUs.
PazanuaroT ux, OMUCHIBAIOT U
XapaKTePU3YIOT MPAKTUYECKOE
3HAYEHUE.

paszieneHue.
I1.p.Ne 2«Ananus AHanus noYBsI IIpakTukym PabotaroT ¢ 1abopatopHbIM
MOYBBD) WunuBuayanbHas pabota | 000pyJOBaHHEM U

I'pynnoBas pabora HarpeBaTelbHbBIMUA IPUOOpaMu B

COOTBETCTBUHU C MPABUIIAMH
TEXHHUKHU 0€30MacHOCTH.
BrinosHsOT npocreitime
pUEMBI OOpAIIICHUS C
1a00paTOPHBIM
000pyI0BaHNEM: BOPOHKOH,
(buIbTPOM, CIUPTOBKOM.
HaOsromaroT 3a cBolicTBaMu
BEIIECTB U SBICHUSMU,
MIPOUCXOJISATIIMMH C BEIICCTBAMH.
OnuchIBalOT XUMUYECKHIA
IKCIIEPUMEHT C TIOMOIIIBIO
pycckoro (poaHOro) sI3bIKa U




SI3BIKA XUMHH.

JlenaroT BBIBOJIBI 110
pe3yJabTaTaM IPOBEAEHHOTO
SKCIIEPUMEHTA

7 ATOMHO- Xumuyeckue aneMeHTbl. AToMbl | Jluckyccust OOBACHSIOT YTO TAKOE
MOJIEKYJISIPHOE U MoJieKyJibl. [IpocTeie JdemoncTpauuu. Mozenn | XUMUYECKUH JIEMEHT, aTOM,
ydyeHHe. XUMUYECKUE | CIOKHBIE BEUIECTBA. AJUIOTPOIHUS | aJUIOTPOIHBIX MOJIEKYJIa, AJUIOTPOIINS, HOHBI.
AJIEMEHTBI Ha [IpUMepe KUCI0poAa. MouUKayii yrinepoga u | PaznuuaioT mpocTeie U CI0XKHbIE

OCHOBHBIE TIOJIOKEHUSI AaTOMHO- cepsl. [Tonyuenue o3ona. BELIECTBA, BELIECTBA
MOJIEKYJIAPHOTO y4eHHUsl. FIOHBI. MOJIEKYJIIPHOTO U
BemectBa MosieKkyasipHOTo 1 HEMOJIEKYJIIPHOTO CTPOCHHS.
HEMOJIEKYJIIPHOTO CTPOCHHSL. YcTaHaBIMBalOT MPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEXKIY
COCTaBOM MOJIEKYJ U
CBOMCTBAaMHU aJUIOTPOMHBIX
MOAM(pUKAIMI KUCI0poaa
DopMyIHPYIOT OCHOBHBIE
IIOJIOKEHUST AaTOMHO-
MOJIEKYJIIPHOTO YYEHHUS

8 3HAKU XUMUYECKUX 3HaKku (CUMBOJIbI) XUMHUYECKUX JdemoncTpanuu. HaspiBaroT u 3anuchIBatOT 3HAKU

AJIEMEHTOB. aneMeHToB. MHpopmarus, Hoprpets 1. 4. XUMHYECKHX DJIEMEHTOB.
KOTOPYIO HECYT 3HAKU bepuennyca u . 1. XapakTepusyroT HHGOPMAIIHIO,
XUMHYECKHX DJIEMEHTOB. Menpeneesa. KOTOPYIO HECYT 3HaKU
OTUMOJIOTHS Ha3BaHUM KopoTkonepunoauslii u XUMHWYECKUX JIEMEHTOB.
HEKOTOPBIX XUMUYECKUX JUIMHHOTIIEPUOAHBIN OOBACHAIOT 3TUMOJIOIHYECKHE
anemeHToB. [lepunognyeckas BAPUAHTHI HayaJjia Ha3BaHUN XMMHUYECKUX
TaOJIMIIa XUMUYECKUX 37eMeHTOB | [lepnonnyeckoil cucTteMbl | 3JIEMEHTOB M UX OTJIEJIBbHBIX
. . Menneneesa: 1. . Menneneena TpyHIL

9 [Tepuognueckas KOPOTKOIIEPUOIHBIN U OnuceIBarOT CTPYKTYPY
Ta0IMIa XUMHYECKUX | JUTMHHOIIEPUOIHBIA BApUAHTHI. TaOJIUIBI XUMHUYECKHUX
snemenToB /I. W. [Tepuons! u rpynmsl. ['maBHas u anemenToB 1. 1. Menaeneena.
Menneneesa. MoOOYHas MOATPYIIHI UK A- U PaznuuaroT KOpOTKOIEpHOIHBIN

Bb-rpynnsl. OTHOCUTENBHAA U JJIMHHOIIEPUOIHBIA BapUaHThI
aTOMHas Macca. [Tepnonnueckoii cucremst 1. 1.
Meneneena
10 XHUMHUYECKUE Xumnyeckue popmynsl. Uuaexce! | Pemenne xummuaeckux OT00pakaroT COCTaB BELIECTB C




hopMyITBI 1 KO PUITUEHTHI. 3a/1ad. TTOMOIIIBI0 XUMHUIECKUX
11 Xumudeckue Gopmysibl| OTHOCHTENIbHAS MOJIEKYJIAPHASA OO6cyxneHue bopmyi.
Macca. MaccoBas 1o PaznuuaroT uHAECKCHI U
XHUMHYECKOT'0 JIEMEHTA B ko3 dunmentel. Haxomsar
coequHennu. Mudopmanus, OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO
KOTOPYIO HECYT XUMHUYECKHUE Maccy BEIIECTBA U MACCOBYIO
(hopmMyIibL JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B
COEAUMHEHUU TpaHCIUupyIOT
uH(bOpMaIUIO, KOTOPYIO HECYT
XUMHAYECKHE (POPMYITBI
12 BasnienTHOCTB Banentnocts. CTpyKTypHBIE MopenupoBanue OOBSCHSIOT UTO TaKoe
13 BanentHocTb dhopMyItbl. XUMUYECKUE JdemoncTpanuu. BAJICHTHOCTH. [loHMMarOT
3JIEMEHTHI C TOCTOSIHHOM U KoncrpynpoBanue OTpa)kK€HUE MOopsiIKa
TepEMEHHON BaJICHTHOCTHIO. IapOCTEPKHEBBIX COCIMHEHHSI aTOMOB B
BriBoa (hopmyIibl cOeTUHEHHS 10 | MOJIEJICH MOJIEKYT MOJIEKYJIaxX BEUIECTB
BasieHTHOCTH. OnpenieneHne MOCPEJICTBOM CTPYKTYPHBIX
BAJICHTHOCTU XMMHUYECKOT 0 (dhopmyi. Ydarcs coCTaBIsATh
3JIeMeHTa 10 (hOpMYyJIie BEIIECTBA. (hopMyJIBI COSIMHECHHIA 110
CocraBneHue Ha3BaHUU BaJICHTHOCTH U OIIPEACIIATH
COCIMHEHUH, COCTOSIIIINX U3 ABYX BaJICHTHOCTH 3JIEMEHTA I10
XUMHUYECKUX HJIEMEHTOB, 110 (dhopMyIie ero coequHEHUs
BAJICHTHOCTH. 3aKOH IMOCTOSTHCTBA
COCTaBa BEUIECTB.
14 XUMHYecKue peakiuu. | XuMuueckue peakuuu. PearenTel | XuMU4eCKUM XapakTepu3yrT XUMHUYECKYIO

U POAYKTHI peakuuu. [Ipusnaku
XMMHYECKUX PEaKUi. Y CIOBUS
HX MPOTEKAHUS U MPEKPAIICHUS.
Peakuuu ropenus.
DK30TEPMUYECKHUE U
SHJIOTEPMUYECKUE PEAKIIUU.

SKCTIIEPUMEHT , TUCKYCCHSI.
JdeMoHcTpanun. Anmnapar
Kunmna. Paznoxenue
OuxpomMaTta aMMOHHUSI.
['openne cepsl n
MarHueBOM JIEHTHI.
JlaGopaTopHbie ONbITHI.
5. B3aumogpeiictue
pPacTBOPOB XJIOPUIOB U
HMOAMNIOB KaJHsl C
pacTBOPOM HHUTpATA

pEeaKLHUIo U €€ yYaCTHUKOB
(peareHTbI ¥ IPOAYKTHI
peaKIum).

OnuceIBarOT NPU3HAKU U
YCIIOBUS TEUEHUSI XMMHUECKUX
peakuuii. Paznuyuator
9K30T€PMHUYECKHE U
SHAOTEPMHUUYECKUE PEAKIIUH.
CoOOTHOCAT peakuuu rOpeHus u
9K30TEPMHUYECKHUE PEAKIIUH.




cepedpa.

6. [Tonyuenue ruapokcuia
meau(Il) u ero
B3aUMOJICHICTBUE C CEPHOM
KHCIIOTOM.

7. BzaumojeicTBue
pacTBopa COJbI C

KHUCJIOTOMN
15 3aKOH COXpaHEHHUS 3aKOH COXpaHEHUS MaCChl XUMUYECKUHT DopMyJIUPYIOT 3aKOH
Macchl BELIECTB. BELIECTB. XUMHUUYECKUE 9KCIIEPUMEHT , IUCKYCCUSl | COXPAaHEHUS MacChl BEIIECTB.
XUMHUECKUE ypaBHeHus1. CocTaBieHue JleMoHcTpanIUu. CocTaBIsIOT Ha €ro OCHOBE
ypaBHEHUSA XUMUYECKUX YPAaBHEHUM. [Toptpersr M. B. XUMHWYECKUE YPAaBHECHUS.
Nudopmanus, KoTopyro HECET JlomonocoBa u A. JI. TpancnupyroT uHdopmaImio,
XUMHUYECKOE YpaBHEHHUE. JlaBya3be. ['openue KOTOPYIO HECYT XUMUYECKHE
tdbocdopa. OnbITHI, YpaBHEHUS.
16 XuMuyeckue Knaccudukanusa XuMuueckux WUTIOCTPUPYIOIINE 3aKOH | DKCIEPUMEHTaIbHO
YpaBHEHUSA peakLuii o COCTaBy U YUCTY COXPAaHEHHUsI MacChl MOATBEPKIAIOT CIIPABEIIMBOCTh
peareHToB U MPOJYyKTOB. TUIIBI BEIIECTB. 3aKOHA COXPaHEHUs MacCChl
XUMUYECKUX peakuuid. Peakiuun JlabopaTropHble ONbITHI. | BELIECTB
17 TuIbl XUMUYECKUX COEIMHEHMS, Pa3JIOKEHUS, 8. IlpoBepka 3akoHa Knaccupunupyror xummuueckue
peakuui 3aMelleHusl 1 oOMeHa. COXPAaHEHHUSI MacChl peaklMy 10 MPU3HAKY Yucia U
18 Tumbl XUMHYECKUX Karanuzarops! u karanus. BEILIECTB HA ITpUMEpPE COCTaBa PEarcHTOB U

peakuuii

B3aUMOJACUCTBHS IIET0UYHN
M KHCJIOTHI.

9. IIpoBepka 3akoHa
COXpaHEHHUs MacChl
BELIECTB HA IPUMEPE
B3aMMOJECHCTBHUS MIETOUHN
u couu xenesa (I11).
demoncTpanuu. I'openue
docdopa, pacTBopeHHE
MPOIYKTa TOPEHUSI B BOJIE
H UCCIICIOBaHUE
MOJTY4EHHOTO pacTBOpa
JAKMYCOM.
B3anMonelicTBue cosaHoOM

IPOAYKTOB. XapaKTepU3YIOT
pOJTb KaTanu3aTopa B
MPOTEKAaHUU XMMHYECKOM
peaxuu.

Hab6mromaroT v onuchIBaroT
XUMHUYECKHI SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U SI3bIKA XUMHUH




KHCJIOTHI C IIHHKOM.
[Tonyuyenue runpokcuia
meau(ll) u ero
paziioKeHue npu
HarpeBaHUH.
JlabopaTopHble ONBITHI.
10. Pa3noxxeHue
MEepOKCHIa BOAOPOA C
ITOMOIIIBIO OKCHIA
maprasnmna (1V).
11.3aMemnenune xkeae3oM
MEJU B MEJTHOM KYTIOpOCE

19 [loBTOpEHME U TectupoBanue, pemenue 3agau 1 | ['pynmnosas padota O06001IaI0T U CUCTEMATU3UPYIOT
0606HI€HI/IG TCMBI BBIITIOJIHCHUEC pra)KHeHI/If/i 110 CBOMU 3HAHU4 I10 TEME:
«HavanpHbIC TIOHATUS U | TEME «HauanbHble MOHATHUS U 3aKOHBI
3aKOHBI XUMHI xumuny». [IpuMeHsIoT Ha
MPAKTUKE paHEE U3YUEHHBIN
MaTepuai, paboTas 1o rpynmnam
C 3aJJaHUSAMH Pa3HOTO YPOBHS
CJIO’)KHOCTH
20 K.p.Ne 1 «Hauanbnbie KonTponbnas pabota [IpuMeHAIOT Ha PAaKTUKE paHee
MOHSITUS U 3aKOHBI M3y4YeHHBIN MaTepual, paboTas
XUMUKD 10 TPYIIAM C 3aJaHUSIMU
Pa3HOTO YPOBHS CIIOKHOCTH,
BBINIOJIHSIFOT KOHTPOJBHYIO
pabory.
BaxHelue npeacraBuTe M HeOpranmdecknx semecrs. Konuvecrsennbie oTHOmeHust B xumuu (18 1)
21 Bo3nyx u ero cocras CocraB Bo3ayxa. Huckyccus XapakTepusyrT 00bEMHYIO
[Moustre 06 00BeMHOI 1071E () Pemenwne 3anaq JIOJIX0 KOMITOHEHTAa TaKO1
KOMIIOHEHTA IPUPOIHO# ra3oBoii | JleMoOHCTpanuu. MIPUPOJIHOM Ta30BOM cMeCH, Kak
CMECH - BO3JyXa Onpenenenne BO3/IyX, U PACCUYUTHIBAIOT €€ 110

Pacuer 00beMa KOMITOHEHTA
ra30BOIl CMECH II0 €ro 00bEMHOI
JI0JIE ¥ HA0OOPOT.

COJICpKaHUsI KUCIIOpO/ia B
BO3JIyXeE.

00BEMY ITOH CMECH.
OnuceIBarOT 0OBLEMHBIA COCTAB
aTMoc(epHOro Bo3nyxa u




IIOHHUMArOT 3HAYCHUC
IIOCTOAHCTBA OTOr0 coCTtaBa JJIsd
300POBbA

22 Kucnopon Kucnopon. O3on. [lonyuenue XuMHUYECKu XapakTepu3yroT 030H, KaK
kuciopoaa. Cobupanue u IKCIEPUMEHT AUIOTPOIHYIO MOAM(DHUKALINIO
pacrno3HaBaHKe KHCIOPO/a. JleMoHCTpaLIUH. kucinopoaa. OnuchBalOT
XUMHYECKUE CBOMCTBA [Monmyyenue kuciopoaa (busnvecKre 1 XUMHUYECKHE
KHUCJIOpOJIa: B3aUMOJICHCTBHE C Ppa3yioKEHUEM CBOICTBA, IIOJIYYECHHUE U
MeTaJuIaMH, HEMETalIaMH | nepMaHraHara Kajuus U PUMEHEHHE KUCIIOPOJIa C
CJIO)KHBIMH BEIIECTBAMHU. MEePOKCH/Ia BOJOPOA. HCIIOJIb30BAHUEM PYCCKOTO
[TpumeHeHue KucIopoa. CoOupaHue MeToI0M (poItHOTO) SI3BIKA U SI3bIKA
Kpyrosopor kucnopona B BBITECHEHUS BO3yXa U XUMMUHU.

PUPOJIE. BOJIbL. PacmozHaBanme Y cTaHaBIMBAOT IPUYUHHO-
Kkuciopona. I'openue CJIEICTBEHHBIE CBI3U MEXIY
MarHwusi, xesne3a, yris, (bU3NYECKUMHU CBOWCTBAMH
cepol 1 pocopa B KHCJIOPOJIa ¥ CIIOCO0aMU €T0
KHCJIOPOJIe cobupanwus. [IpoBosr,

HAOJIIOAAIOT U OMKCHIBAIOT
XUMHUYECKHI SIKCIICPUMEHT 110
HOJYYEeHUI0, COOMPAHUIO U
pacro3HaBaHUIO KUCIIOPOa C
COOIIOICHUEM MTPaBUJI TEXHUKHU
0e30MacHOCTH

23 IT. p.Ne3 «[Tonyuenwne, | [Tomyuenue, coOnpanue u [MpakTrkym PaGorarot ¢ 1abopaTopHBIM

coOupaHue u
pacro3HaBaHue
KHCIIOPO/Iay»

pacnio3HaBaHUEC KHUCJIOpOJa

WNupuBuayansHas pabora
[Tapnas pabota

obopyaoBaHUEM U
HarpeBaTeIbHBIMH MMPUOOpPaMHU B
COOTBETCTBUU C MPABUIAMHU
TEXHUKHU 0€30TMacCHOCTH.
BrimonHsroT npocreitimme
puEéMbI 00palleHus ¢
1a00paTOPHBIM
obopymoBaHHUEM: COOMPATH
puoOp TSI MOTYYIEeHUS Ta30B,
MPOBEPSITH €T0 Ha
TEPMETUYHOCTD U UCIIOJIb30BaTh
JUTS TIOJTYYEHUSI KUCIIOPOIa.




ColuparoT KHCIOPO METOIOM
BBITECHEHUS BO3/lyXa U
pacrno3HaroT ero. HabmoaroT 3a
CBOMCTBaMHM BEIIIECTB U
SIBJICHUSIMU, TIPOUCXOJISIIIIUMH C
BeniecTBaMu. ONUCHIBAIOT
XUMUYECKUHA SKCIIEPUMEHT C
IIOMOIILIO €CTECTBEHHOT'O
(pyccKOro Wi POJTHOTO) SI3bIKA
M s13b1Ka XUMHUH. COCTaBIISIIOT
OTYET 1O pe3ysIbTaTaM
MIPOBEICHHOTO SKCIIEPUMEHTA

24 Oxkcuabl Oxcunpl. O6pa3zoBaHue Ha3BaHUK | JleMOHCTpaIMK. Boigensior cyniecTBeHHbIE
OKCHJIOB TT0 UX (hopMysam. KOIIeKIIHs OKCHJIOB IpU3HAKU OKCHI0B. J[aroT
CocraBnenue GopMyIl OKCUIIOB Ha3BaHUs OKCHUJOB 10 UX
10 UX Ha3BaHUSIM. JlaGopaTopHbIe ONBIT. bopmynam. CocTaBisIFOT
[IpencraBurenu okcuaos: Boga u | 12. [lomyTHeHue (hopMyIIbI OKCHUJIOB MO UX
YTJIEKUCIIBIN Ta3, HerameéHas W3BECTKOBOM BOJIbI IPU Ha3BaHUSAM. XapaKTEPU3YIOT
W3BECTb. MPOIYCKAHUU TaKUX MpeJCTaBUTENIEH
YTJIIEKHCIIOTO ra3a OKCHJIOB, KaK BOJIa, YTJIEKUCIBIN
ra3 U HeraméHasi M3BeCThb
25 Bonopon Bonopon B mpupoe. XUMUYECKU I XapakTepu3yrT COCTaB
Du3nyecKue 1 XUMHUYECKHE 9KCIIEPUMEHT MOJIEKYJIbI, (pU3nuecKue u
CBOICTBa BOJOpOJIa, €TO JeMoHCcTpanum. XUMHYECKHE CBOICTBA,
IIOJIyYE€HUE U IPUMEHEHHE. [Tonyuyenue, cobupanue U | MoJy4yeHHUE U IPUMEHEHUE
pacrno3HaBaHHe BOJOPOJa. | BOJOPOAA. Y CTAaHABIMBAIOT
I'openne Bogopona. IPUUYMHHO-CJIEICTBEHHBIE CBSA3U
B3anmopeincteue MeXay GU3NYECKUMU
BOJIOPO/JIA C OKCHJIOM MEIM | CBOMCTBAMHM U CIIOCOOaMHU
(. coOupaHus BOJOPOJIA, MEKITY
JlabopaTropHble ONBIT. XUMUYECKUMH CBOMCTBAMU U
13. Tlomyyenue Boiopoia | €ro IpUMEHEHUEM
B3aUMOJICIICTBUEM LIMHKA
U COJISTHOUM KUCITIOTBI
26 ILp. Ne4 [IpakTukym PaboraroT ¢ n1abopaTopHBIM
«Ilonyuenue, WNunuBupyansHas pabora 000py/ioBaHUEM U




cobupanue u
pacro3HaBaHHe
BOJIOPOJIa»

[Tapnas pabota

HarpeBaTelbHBIMU IpUOOpaMu B
COOTBETCTBUH C MPABUIIAMH
TEXHHUKH 0€30MacHOCTH.
BeimonHstoT mpocTeiiime
IpUEMbI OOpALICHHS C
1a060paTOPHBIM
obopymoBaHHEM: COOMPATH
puOOp IS TOTYICHHUS Ta30B,
IPOBEPSTH €ro Ha
TePMETUYHOCTH U HCIIOJIb30BATh
JUISL TIOJTy4€HHUS BOAOPOIA.
CoOuparoT BOJIOPOI METOIOM
BBITECHEHUS BO3/yXa U
pacrio3HatoT ero. HaGmoator 3a
CBOMCTBaMHU BELIECTB U
SIBJICHUSIMU, TIPOUCXOSIIAMU C
BeniecTBaMu. OMUCHIBAIOT
XUMHYCCKHIA IKCIIEPUMEHT C
MOMOIIbIO €CTECTBEHHOTO
(pyccKOoro Uiu poAHOro) sI3bIKa
u si3b1Ka XUMUU. COCTaBISAIOT
OTYET IO pe3yibTaraM
POBEJICHHOT'O HKCIIEPHUMEHTA

27

Kucnotsr

KwucnmoTel, nx cocTtaB 1 uX
knaccupukanus. MHIUKaTopsl.
Tabnuia pacTBOPUMOCTH.
ConsiHast 1 cepHas KMCIIOTBI, UX
CBOMCTBA U IPUMEHEHNE

XUMUYECKU I
9KCIIEPUMEHT
JdemoncTpanum.
Komnnekmus MunepanbHbIX
kucnot. [TpaBuiio
pa30aBieHus cepoit

KHCJIOTHI.
JlabopaTopHbIe ONBIT.
14. Pacno3naBanue

KHUCJIOT UHAUKATOpAMH.

AHanM3upyloT COCTaB KHUCIOT.
Pacno3naror KHUCJIOTBI c
TTOMOIIIBIO WHJIUKATOPOB.
XapakTepu3yroT
npeACTaBUTENCH KHUCJIOT:
COJIAHYIO u CEPHYIO.
XapakTepu3yrT pacTBOPUMOCTh
COCIMHEHU I c IIOMOLLIBIO
TabJIUIBI PACTBOPUMOCTHU
VYcranaBnuBaroT MPUYUHHO-
CIICICTBEHHBIC CBSI3H  MEXKIY
CBOWMCTBAaMU COJISIHOM U CEPHOU
KHUCJIOT ©  O0JacTsIMU  HX




IIPUMCHCHUSI.

28 Conu Conu, ux cocTaB ¥ Ha3BaHUS. Huckyccus XapakTepus3yloT  COIM  Kak
PactBopuMoOCTS coieli B BoJie. JdemMoHcTpanuu. IPOJIYKThI 3aMEILEHUs BOIOPOJA
IIpencraBurenu coneu: XJI0pua Komnexuus COJICH. | B KHCIIOTE  Ha  METaJlL
HaTpusl, KapOOHAT HATpHS, Tabnuma 3anuceiBaloT (QoOpMyJIbl  conei
docdar KanbIHs. M0 BaJICHTHOCTH. Ha3bIBarOT
coJu o (opmyIiam.
Hcnonb3ytor Ta0IIUIly
pacTBOPUMOCTH JUTS
XapaKTEPUCTUKHU CBOMCTB COJICH.
IIpoBogsar pacué€Ttel  TI0
dhopmyiam comeit
29 KonuuectBo BemecrBa | Ilocrosinnast ABoraapo. JdemMoHcTpanum. OOBSCHSIOT UTO TaKoe
KommuectBo BemecTBa. Mounb. Hexoropsie MmeTamibl, KOJIMYECTBO BEIIECTBA, MOJb,
Momnspuas macca. Kparusie HEMETaJUIbl U COEIMHEHUs | TIOCTOsSIHHAsE ABOraapo,
€IMHUILIBI U3MEPEHUS KOJIMYECTBA | KOJIMYECTBOM BEILLECTBA B | MOJISIpHAs Macca.
BEILIECTBA — MWJUIUMOJb U 1 monb
KHJIOMOJIb, MUJUIUMOJISIPHAS. U
KWJIOMOJISIPHAsI MacChl BEILIECTBA.
Pacuersl ¢ ucnosib30BaHNEM
MOHATUN «KOJIMYECTBO
BELIECTBA», «MOJIIpHAs Maccay,
«TOCTOSIHHAsA ABOTaApO».
30 Pemenue pacueTHbIxX Pemienue pacueTHbIx Pematot 3agauu ¢
3a1a4y 3a1a4y WCIOJIb30BaHNUEM TTOHATUHN
«KOJINYECTBO BEUIECTBAY,
«MOJISIpHAsi Maccay,
«IOCTOsIHHAsE ABOTajpo
31 Monsipablii 00BEM 3akoH ABoraapo. MonspHsIii Pemrenne pacueTHbix OOBSCHSIOT UTO TaKoe

ra3o00pa3HbIX
BEIIECTB

00beM ra3000pa3HbIX BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTh
OJTHOTO T'a3a MO JPYroMy.
KpatHble eqMHAIIBI N3MEPEHUS —
MIUTAMOJISIPHBIH 1
KHJIOMOJISIPHBIA 00BEMBI

3a/a4y
HMuckyccns
Hemoncrpauuu. Moneinb
MOJISIPHOTO 00BhemMa
ra3000pa3HbIX BEIIECTB

MOJISIPHBIN 00BEM ra30B,
HOpMaJIbHBIE yCIIOBHS .Pemaror
3a/1a4M C UCIOJIb30BAHNEM
MOHSATUN «KOJINYECTBO
BELIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00BbEM Ta30By,




ra3000pa3HBIX BEIIECTB.
PacueTsl ¢ HCIIOIb30BaHUEM
MOHATUH «KOJHMYECTBO
BEILIECTBAY», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30BY,
«IOCTOSTHHAsA ABOTAJPO».

«IIOCTOsSITHHAas ABoranpo».

32 Pacuérel o Pacuersl ¢ ucnosib30BaHEM Pemenue pacueTHbIx XapakTepus3yroT
XUMUYECKUM MOHATUN «KOJINYECTBO 3a1a4 KOJIMYECTBEHHYIO CTOPOHY
YpaBHEHUSIM BEIIECTBA», «KMOJISIPHASL Maccay, XUMHUYECKUX OOBEKTOB U
33 Pacuérsl 110 «MOJISIPHBIA 00BEM Ta30BY, npoiieccoB. Pemaror 3agauu ¢
XUMUYECKUM «4HCIIO0 ABOTaIpo WCIIOJIb30BAHUEM TTOHATHIA
YpaBHEHUSAM «KOJINYECTBO BEUIECTBAY,
«MOJISIpHAs: Maccay, «MOJISIPHbBIN
00BEM ra3oBy, «IIOCTOSTHHAS
ABoraapo»
34 Bona. OcHoBanus I'unpocdepa. KpyroBopoT Boasl B | XuUMUYECKHit OOBSCHSIOT UTO TaKoe
npupone. Puzndeckue u SKCIIEPUMEHT «OCHOBAHUS», «IIEIOUYN,
XUMHUYECKHUE CBOKMCTBA BOJIBI: JleMoHcTpanIUu. «KAQ4EeCTBEHHAsl PEaKLUs»,
B3aUMOJICVICTBHUE C OKCUJAMH. Kotekuusi ocHOBaHUI. CHMHIUKATOP».
OcHoBaHUs, UX COCTaB. JlabopaTropHble ONBIT. Knaccuduupyor ocHoBaHUS
PacTBOopuMOCTh OCHOBaHUH B 15. 3menenue okpacku 10 PACTBOPUMOCTH B BOJIE.
BoJie. I3MeHeHue okpacku WHJUKATOPOB B 1I€N04YHON | OnpenenstoT NpUHaIIeKHOCTH
UH/IUKATOPOB B LIEJIOYHOU CPEJE. | cpee. HEOPraHWYECKUX BEIIECTB K
[IpencraBurenu menoyeu: KJIacCy OCHOBaHU 1o opMmyIie.
TUJIPOKCHJIBI HATPUS, KaJvsl U XapakTepu3yroT CBOMCTBA
KaJIbLIUS. OTJIENIbHBIX MPEICTaBUTENEH
OCHOBaHuH. Mcnonb3yroT
TaOIUIly PACTBOPUMOCTH ISt
ONpeAesIeHUsI PACTBOPUMOCTH
OCHOBaHMM.
35 PactBopsl. MaccoBas | PacTBopuTens U paCTBOPEHHOE Pemenue 3agau OOBACHSIOT YTO TaKOE

J0JIA
pPacTBOPEHHOTO
BEILIECTBA

BEILECTBO. PacTBOpHI.
PactBopenue. ['mnpartsl.
MaccoBas 105151 paCTBOPEHHOTO
BemiecTBa. PacueTsl, CBSI3aHHBIE C

Huckyccus
XUMUYECKU T
9KCIIEPUMEHT
JlaGopaTopHble ONbIT.

«MaccoBas J0Jisl pACTBOPEHHOTO
BEIIIECTBAy. Y CTAaHABIUBAIOT
aHaJIOTHH ¢ 00BEMHOM T0IeH
KOMITOHEHTOB I'a30BOI CMECH.




WCTIOJIh30BAHUEM TTOHSTHUS
«MaccoBas J0Jisl pAaCTBOPEHHOTO
BEIIIECTBAY.

16. O3nakoMieHHE C
NpernaparamMu JoMaliHen
WJIM IIIKOJILHOM alTeUKH —
pacTBOpaMu NEPOKCUIA
BOJIOPO/1a, CIIUPTOBOM
HACTOMKHU HoAa U
HAIIATBIPHOTO CIHUPTA.

Pemrarot 3agauu ¢
HMCIIOJIb30BAHUEM MMOHSITHI
«MaccoBas J0JIs dJIEMEHTA B
BCIIIECTBEY, «MACCOBAs JOI
pPacTBOPEHHOTO BEIIECTBAY,
«00beMHast 0715 Ta3000pa3HOTO
BEISCTBAY

36

ILp. Ne 5
«IIpuroroBienue
PacTBOPOB COJICH C UX
3aJjaHHOM MacCOBOM
JIOJIE»

[IpakTukym
NnauBunyanbHas pabota
[Tapnas pabota

PabotaroT ¢ maboparopHbIM
obopynoBaHUEM U
HarpeBaTeIbHBIMU IPUOOpaMU B
COOTBETCTBUH C MPaBUIAMU
TEXHUKHU 0€30IMaCHOCTH.
BreimonHstoT pocreitime
MPUEMBI 00paILIEHUS C
1a00paTOPHBIM
000pyI0BaHHUEM: C MEPHBIM
WIUHIPOM, C BECAMHU.
HaGmronator 3a cBoiicTBaMu
BEIIECTB U SBICHUSIMU,
MPOUCXO/ISIIIIMMHE C BEIIECTBAMHU.
OnuchIBalOT 3KCIEPUMEHT C
TTOMOIIIbIO €CTECTBEHHOTO
(pyccKOro Ui POAHOTO) SI3bIKA
U si3b1Ka XUMHUH. COCTaBJISIOT
OTY€THI TIO PE3yJIbTaTaM
MIPOBEACHHOTO SKCIIEPUMEHTA

37

O06o06mIeH e U
CHCTEMAaTHU3aLIUS
3HAHUM T10 TEME:
«Baxnenmme
MIPEJICTaBUTEHN
HEOPTraHUYECKHUX
BCIIICCTB.
KommuecTBeHHBIE
OTHOILIEHUS B XUMHUI

I'pynnoBas pabota

O0600111a0T U CUCTEMATU3UPYIOT
CBOH 3HAHMS 110 TEME:
«BaxHenmme npeacTaBUTENN
HEOPraHUYECKUX BEIIECTB.
KonudyecTBeHHEBIE OTHOIIIEHHUS B
xuMuny. [IpumeHstoT Ha
MPaKTUKE PaHEee U3yUYECHHbIN
Matepuai, paboTas Mo rpymnmnam
C 3aIaHUSIMH PA3HOTO YPOBHS




CJIIOKHOCTH

38 K.p.No2 o Teme: KontponbHas padora [IpuMeHsIOT Ha MPaKTUKE paHee
«Baxnenmue M3YYCHHBIN MaTepuai, padoras
MIPEICTABUTENN 10 TPYIIIAM C 3aJaHUSAMU
HEOPTraHUYECKHUX Pa3HOTrO YPOBHS CIIOKHOCTH,
BEILECTB. BBIIIOJIHSIIOT KOHTPOJIBHYIO
KonudectBeHHbIe pabory.

OTHOLLIEHUS B XUMUM)
OCHOBHBIE KJIACCHI HeOPranudeckux coequnenuii (10 v)

39 OKcHOBL: O06006111eH1E CBEACHUN 00 XHUMHYECKUI OOBACHSIOT YTO TAKOE
KJIacCU(UKALNS U OKCHJIaX, X KJiaccu(pHKaImm, SKCIEPUMEHT HECO0JIEOOPA3yIOIINE OKCHUJIBI,
CBOMCTBa Ha3BaHUAX U CBOMCTBAX. JlaGopaTopHbIe ONBITHI. | COJIEOOPA3YIOUINE OKCU/IBI,

CriocoObl 1oTy4eHUs1 OKCUIOB 17. BzaumopeiicTBue OCHOBHBIE OKCHU/JIBI, KUCIIOTHBIE
OKCHJIa KaJIbIUsl C BOJOW. | OKCUIBI. XapaKTepU3YIOT OOIIHe
18. [TomyTHEHHE XHUMHYECKHE CBOUCTBA
U3BECTKOBOU BOJIBI C071e00pa3yIOINX OKCHIOB

(KUCIIOTHBIX U OCHOBHBIX )
CocTaBisAIOT ypaBHEHHS
pEaKUHnii C y4aCTUEM OKCHJIOB.
Habmoarot u onuckeIBaoT
pPEeaKINK C y4aCTHEM OKCHUJIOB C
MOMOILbIO €CTECTBEHHOTO
(pyccKoro Uil poJTHOTO) SI3bIKA
u si3bika XuMu. [IpoBoasT
OTIBITHI, TIOJITBEPKAAIOTITHE
XMMHYECKHUE CBOMCTBA OKCUIOB
C cOOJII0/IEHNEM TIPaBUIT
TEXHHUKHU 0€3011acCHOCTU

40 OcHoBaHus: OcHoBanus, ux knaccuukanus, | XUMHUYECKUI CocCTaBIAOT ypaBHEHHS
KIaccupuKanus u Ha3BaHUA U CBOWCTBA. SKCHEPUMEHT peaxkiuii ¢ yuactuem
CBOICTBA B3anmoneiicTBre ¢ KUCIOTaMH, JlaboparopHble onbIThbl. | ocHOBaHWi. HabmomaroT u

KHUCJIIOTHBIMU OKCUJaMU U 19. Peaknus OMUCHIBAIOT PEAKILINH C

consimu. Paznoxenue HEUTpaTN3aliy. Y4aCTHEM KHUCJIOT C TIOMOIIBIO

HEPAaCTBOPUMBIX OCHOBaHMI.

Crioco0ObI TTOTy4eHUs] OCHOBAHHIA.

20. [Monyuyenue
ruapokcuaa meau (1) u

€CTECTBEHHOTI0 (PYCCKOTr0 WK
POJTHOTO) SI3bIKA U SI3bIKA XUMUH




€r0 B3aUMOJIEHCTBUE C
KHCJIOTOH.

21. Paznoxenue
ruapokcuaa meau (1) npu

JIpoBoasSIT OMBITHI,
MTOATBEPIKIAIOIIHE XUMUYCCKHE
CBOMCTBA OCHOBAHMIA, C
COOJIFO/ICHHEM TIPABUIT TEXHUKU

HarpeBaHuM. 0e30MMacHOCTH
41 Kucnortsr. Kucnotsl, ux xinaccuduxanus u XuMHUYeCKui XapakTepusyloT O0IIIe
Knaccudukanus HazBaHus. O0IIMe XUMUYECKHE SKCHEPUMEHT XUMHUYECKHUE CBOMCTBA KUCIIOT
KHUCJIOT CBOMCTBA KUCJIOT. JlabopaTopHble onbIThl. | COCTaBIAIOT ypaBHEHUS

42 CBOMCTBA KUCJIOT BzanmoneiicTBre KUCIOT C 22. B3aumonelictBue peaKkIuii ¢ ydaCTUEM KUCIIOT.
MeTaJJIaMH. DIIEKTPOXUMUYECKUI | KHCIOT ¢ MeTayutamu. 23. | HaOGmrogarT u ONuChIBAIOT
PAI HAIIPSIKEHUN METaJJIOB. B3anmMopeiicTBre KUCIIOT C | peaklUU ¢ y9aCTUEM KHUCJIOT C
B3anmopeiicTBue KUCIOT € COJISIMU TIOMOILBIO ECTECTBEHHOTO
OKCHJIAMU METaJUIOB. (pyccKoro Uit poAHOrO) SI3bIKA
B3aumopeiicTBrue KUCIOT © U S13bIKa XUMUH.
OCHOBaHUSIMU — pPEaKLIMs [IpoBOAAT ONBITHI,
HEUTpaIU3aluu. MOATBEPKIAIONINE XUMUYECKUE
BzaumoneiicTBre KUCIOT C CBOMCTBA KUCIIOT, C
cossamu. [lonyuenune COOIIOICHUEM TPaBUJI TEXHUKHU
OECKHUCIOPOAHBIX U 0€30MacHOCTH
KHCJIOPOJICOACPIKAITUX KUCIIOT.

43 Knaccudukanus coneit | Conu, ux kiaccupukanus u XUMUYECKU I PaznuuaroT noHsATHS «cpeaHUe
cBoiicTBa. Bzaumopeiicteue SKCHEPUMEHT COJIN», «KHUCIIBIE COJIN,
coJiel ¢ MeTayIaMH, 0COOCHHOCTH «OCHOBHBIE COJIN.

44 CaoiicTBa comneit 9TUX peakuuil. Bzaumonencrsue | JlaGopaTtopHsblie onbIThbl. | XapakTepHU3yloT 001He

COJIEH C COIIMU.

24. O3HaKOMIICHHUE C
KOJUICKLIMEH COJIEH.
25. B3anmopeiicTBue
cynbsgara meau (I1) c
JKEJIE30M.

26. BzanMmonelicTBue
COJIEH C CONISIMU.

XMMHYECKHUE CBOMCTBA COJICH.
CocTaBngOT ypaBHEHHUS
pEaKLHUii C y4aCTUEM COJIEH.
Habmroarot u onuckeIBaroT
PEAKIUH C YHACTUEM COJIEH C
MOMOIIIbIO €CTECTBEHHOT'O
(pyccKoro Wit pOJTHOTO) SI3BIKA
u si3p1ka xumud. [IpoBoast
OIIBITHI, ITIOATBEPKAAIOLINE
XUMHUYECKHUE CBOMCTBA COJIEH C
cOOJTI0ICHUEM MPABHIT TEXHUKH




0€30I1aCHOCTH
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I'eneTnueckas cBA3b
MCXKAY KilacCaMu
HEOPTaHNYCCKUX
BCIICCTB

['eneTnveckue psiapl METaIA U
Hemertaiia. I 'eHeTndeckas cBsI3b
MEXy K1accamu
HeOpFaHI/I‘IGCKI/IX BCIICCTB.

JlaGopaTopHbie ONbITHI.
27. 'eneTnyeckas CBS3b
Ha MpUMEpEe COeTMHEHUN
MeEJIH.

XapakTepusyroT MOHITHE
«TCHETUYECKUU PSIa».
NnmrocTpupytoT TeHeTHYECKYI0
B3aMMOCBSI3b MEXKTY
BEIIECTBAMMU:

MIPOCTOE BEIIECTBO — OKCHUJT
— TUAPOKCHUT — COJIb.
3anuchIBalOT ypaBHEHUS
peakIuii, COOTBETCTBYIOIINX
MOCTICIOBATEIIBHOCTH
(«1eroykey») mpeBpaleHu
HEOPTaHUYECKUX BEIICCTB
pa3IMYHBIX KJIACCOB.
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IL.p. Ne 6 «Pemenue
AKCIICPUMEHTATbHBIX
3a1a4u»

[IpakTukym

VYuarcst oOpamarbcs ¢
nabopaTopHBIM 000PYyI0BaHUEM
1 HarpeBaTelIbHBIMU ITpHOOpamMu
B COOTBETCTBHUU C IIpaBUIaMHU
TEXHUKHU 0€30I1aCHOCTH,
pacno3HaBaTh HEKOTOPHIE
AQHUOHBI U KAaTHOHEI.
HaGmroarot cBolicTBa
3JIEKTPOJIUTOB U TIPOUCXOJISIIINE
¢ HUMHU siBiieHus. HabOmronaror u
OTIMCHIBAIOT PEAKIINH C
Y4aCTHEM 3JIEKTPOJIUTOB C
TTOMOIIIbIO €CTECTBEHHOTO
(pyccKoro Ui pOJAHOTO) SI3bIKA
U s3bIKa XUMHHA. DOPMYITUPYIOT
BBIBOJIBI 110 PE3yJIbTaTaM
MIPOBEACHHOTO DKCIIEPUMEHTA
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O06o06mIeHNE U
CHCTEMATH3AIIHS
3HAHUM 110 TEME:
«OCHOBHBIE KJIACCHI

CamocrosiTenbHas paboTa

O0600111aI0T U CUCTEMATU3UPYIOT
CBOM 3HAHUS 10 TEME:
«OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COeTMHEHUI.




HEOPraHUYECKUX
COEIUHEHUI»

[TpuMeHSIOT Ha IPaKTUKE paHee
M3yYeHHBIN MaTepuai, padoras
TI0 TPYIIIaM C 3aJaHUSIMU
Pa3HOTrO YPOBHS CIIOKHOCTH

48 K.p. Ne3 1o Teme: KontponbHas padora [IpuMeHsIOT Ha MpaKTUKE paHee
«OCHOBHBIE KJIaCChI M3YyYeHHBIN MaTepuai, paboras
HEOPraHUYECKUX 110 ITPYyIIaM € 3aJaHUsAMU
COEIMHEHUI» Pa3HOT0 YPOBHSI CIOKHOCTH,
BBINOJIHAIOT KOHTPOJIBHYIO
pabory.
Ilepnonnuecknii 3axoH u llepuonnyeckas cucrema xumuyeckux 3jieMeHToB /[. M. MenaeseeBa u ctpoeHue atoma (8 1)
49 EcrectBennble EctectBenHble cemelicTBa JlaGopaTopHbie onbITbL. | OOBACHAIOT IPU3HAKY,
cemelicTBa XUMHYECKHX JJIEMEHTOB: 28. [lonyuenue HO3BOJISIOIINE OOBEANHATh
XUMHYECKHX LIEJIOYHBIE U aM(pOTEpHOro TUAPOKCUAA | FPYIIBI XMMHUUECKUX 3JIEMEHTOB
JJIEMEHTOB. LIEJIOYHO3EMENbHBIE METAILIBI, Y UCCIIEZIOBAHUE €TO B €CTECTBEHHbIE CEMENCTBA.
AmpoTepHOCTD rajgoreHbl, UHEPTHBIE CBOMCTB. PackpsiBaroT XumMudeckui

(6maropoiHbBIC) Ta3bI.
AmpotepHoCcTb. AMpOTEPHBIE
OKCHJIbI ¥ TUAPOKCHUIBI.
KommiekcHele conu.

CMBICIT (3TUMOJIOTHIO) Ha3BaHUI
€CTECTBEHHBIX CEMENCTB
ApPryMEeHTUPYIOT
OTHOCHUTEIbHOCTh Ha3BaHUS
«UHEPTHBIE Ta3bI»

OOBACHSIOT UTO TaKOE
«aM(doTepHbIE COETUHEHUS.
HaGmronarot 1 onuceiBaroT
peaKkIuii MeX 1y BEIIECTBAMHU C
MOMOIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3bIKA XUMUHU.
XapakTepu3yroT JBOKMCTBEHHbBIN
XapakTepe CBOMCTB
aM(pOTEPHBIX OKCHIOB U
TUAPOKCHIOB. [IpOBOIAT ONIBITHI
10 TOJIYYEHHIO U
MTOATBEPKICHUIO XUMHIECKUX
CBOMCTB aM()OTEPHBIX OKCUIOB




U TUAPOKCHUJIOB € COOJIIOICHUEM
IIpaBWJI TEXHUKH 0€30I1aCHOCTH.

50 Otkpertue /1. U. Otkpertue J[. 1. MenaeneeBsiM JdemoncTpanum. PaznuuaroT ectecTBEHHYIO U
MenneneeBbiM [Iepuoanueckoro 3akoHa u Paznuunsie hopMbl HCKYCCTBEHHYIO
[lepuonnueckoro co3nanue uM Ilepuonnueckoi TaOJIUI TEPUOANYECKOM KJIacCU(PUKAIUH.
3aKOHa CHUCTEMbI XUMHUYECKHUX JIEMEHTOB. | CUCTEMBI. ApPryMEHTHPYIOT OTHECEHUE
MopenupoBanue [Iepnoanueckoro 3akoHa K
MOCTPOCHUS €CTECTBCHHOM KJIaCCH(HUKAIUH.
[Tepuonuueckoit cucrembl | MoaenupyroT XUMUYECKUE
. . MenneneeBa 3aKOHOMEPHOCTH C BBIACICHUEM
CYILIECTBEHHBIX XapaKTEPUCTUK
00BEKTa U MPEICTABICHUEM HX B
IPOCTPAaHCTBEHHO-TpadruecKoit
WJIM 3HaKOBO-CUMBOJIMYECKON
hopme
ol OcHoBHBIE CBelleHUST | ATOMBI Kak opma JdemoncTpanun. Mozaenu | OOBACHSAIOT YTO TaKOE
0 CTPOEHUU aTOMOB. CYILIECTBOBAHUS XUMUYECKUX aTOMOB XUMHMUYECKHX «IIPOTOHY, KHEUTPOHY,
snemMeHTOB. OCHOBHBIEC CBEICHHS | SJIEMEHTOB. «OIEKTPOH», «XXUMHYECKUN
0 CTPOEHUU aTOMOB. 3JIEMEHT», «MaCcCOBOI
Jloka3zaTenbCcTBa CI0KHOCTH qucio». OnUChIBAIOT CTPOCHUE
CTpOEHHUs aTOMOB. ONBITHI siIpa aToMa UCHOJIb3Ys
Pezepdopna. [lnanerapuas [Tepuonnueckyro cucremy
MOJEJIb CTPOEHUS aTOMa. XUMHUYECKUX 3nemeHToB /. U.
CocraB aTOMHBIX s/iep: TPOTOHEI, Menpeneesa. [Tonyuaror
HEUTPOHBL. OTHOCUTENbHAS UHGOPMAIIHIO IO XUMUH U3
aToMHasi Mmacca. BzaumocBsi3b Pa3IUYHBIX UCTOYHHUKOB,
TIOHATUH TIPOTOH», KHEUTPOHY, AHAJIM3UPYIOT €€.
«OTHOCHUTEJIbHAsI aTOMHAsI Maccay.
52 Crpoenue MukpomMup. DIEKTPOHBI. Huckyccus OOBSCHSIOT UTO TaKoe

3JIEKTPOHHBIX YPOBHEN
aTOMOB XHUMHUYCCKHX
ameMeHTOB Ne«Nel-20
B Tabmume /1. U.
Menneneena.

CrpoeHnue 3IeKTPOHHBIX YPOBHEN
aTOMOB XMMHUYECKUX JIEMEHTOB
NeNe 1-20. ITonstue o
3aBEPLIEHHOM JIEKTPOHHOM
YpOBHE.

BJIEKTPOHHBIN CIION WITN
SHEPIreTUUYECKUIl YPOBEHD.
CocCTaBisIIOT CXEMBI
pacnpeneneHus 3JIEKTPOHOB MO
3JICKTPOHHBIM CJIOSIM B
AIEKTPOHHOU 000JI0UKE
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[lepuoauueckuii 3aK0H
. . MenneneeBa u

CTPOCHUE aToOMa

H3zoTomer. PU3NIECKHAM CMBICTT
cuMBoiukHy [lepuoanueckoit
cucteMbl. CoBpeMeHHas
dbopmynuposka Ileproanueckoro
3aKoHa. VM3MeHEHHs CBOMCTB
3JIEMEHTOB B IEPHOJIAX U
rpynmax, Kak GyHKIUs CTPOCHUS
ANEKTPOHHBIX 000JI0UEK ATOMOB.

Huckyccus

PackpriBaroT ¢huznveckuit
CMBICII: TIOPSIIKOBOTO HOMEpa
XMUMHAYECKOTO 3JIEMEHTa, HOMepa
Iepruoia 1 HoMepa IpynIibl.
OOBACHSIOT 3aKOHOMEPHOCTH
N3MCHCHHUA MECTAJUIMYCCKUX U
HEMETATNYECKUX CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB U UX
COCJIMHEHUH B NEPHUOIAX U
rpymmnax

54 XapaKkTepucTruKa XapakTepucTHKA dJIEMEHTa- Jemoncrpauuu. Moznenu | XapakTepu3yrOT XUMUYECKUE
XUMHUYECKOTO MeTaJula U 3JeMEHTa-HeMeTaia aTOMOB 3JIeMeHTOB 1—3- | aiemMeHTsl 1—3-ro nepuo0B no
AJIEMEHTA Ha 10 MX IOJIOKEHHIO B ro NepUoJ0B UX TIOJIOKEHHIO B
OCHOBAaHMHU €ro [Iepuoanueckont cucreme [Iepuoanueckon cucreme
TIOJIOKEHUSA B XUMHYECKUX 31eMeHTOB Jl. U. XUMHYECKUX 31eMeHTOB [[. U.
[lepuonnueckoit Meneneena. MeneneeBa. ApryMEHTUPYIOT
CUCTEME CBOMCTBA OKCHJIOB U

55 XapakTepucTuka TUAPOKCHIOB METAJIJIOB U
XUMHYECKOTO HEMETAJUIOB IMOCPEICTBOM
JJIEMEHTA Ha YpaBHEHUH peakLui
OCHOBAHMU €0
MIOJIOKEHUS B
Ilepronnueckon
CHUCTEME

56 3HaueHue CooOuienust yqamnmxcs o )ku3Hu, | Juckyccus OnpenensitoT ICTOYHUKU
Ileproauueckoro Hay4YHOU U OOIIECTBEHHOU [IpesenTanus XUMHYECKON MHPOPMAITIH.
3aKOHa U nesrenpHocT .M. MenneneeBa [Tonydaror HEeoOXonuMyo
Ilepuoauueckoit «IIepuognyeckomy 3aKOHY HE UH(GOPMAIIUIO U3 PA3THUHBIX

CHUCTEMBI XUMHNYCCKUX

anemenTos /I. W.
Menneneena

TPO3UT Pa3pyIlIeHUE, a TOJIHKO
pa3BHUTHE U HAJICTPOUKH
oOerarTcs

HWCTOYHUKOB, AaHAJIM3UPYIOT €€,
oGOopMIISIFOT HHPOPMAITHOHHBIH
MPOAYKT, IPE3EHTYIOT €TO0,
BEAYT HAYYHYIO TUCKYCCHIO,
OTCTanBaIOT CBOIO TOUKY 3PEHUS

Xumuyeckasi cBsi3b. OKHCJIHTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (11 v)
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Honnas xumnueckas
CBSI3b

HonHas xumuyeckas CBs3b.
Honsbl, 00pa3oBaHHBIE aTOMaMU
METaJUIOB U HeMeTau1oB. CXeMbl
00pa30BaHMs HOHHOW CBSI3H IS
OMHApHBIX coeauHEeHUN. FIoHHBIE
KPUCTAIUIMYECKUE PEILIETKU U
(du3nyeckue CBOWCTBA BELLECTB €
3TUM TUIIOM peléToK. Ilonsatue o
(opMyJIbHOHN €IUHMIIE BEIECTBA.

JdemoHncTpanum.
Buneodpparmentst u
crnannel «MonHas
XHMUYCCKAs CBA3bY.
Komnexmus BemniecTs ¢
HOHHOM XHMHUYECKOMH
CBA3b10. MoOJIe I HOHHBIX
KPUCTAJUTUYECKUX
pEUIETOK.

OOBACHSIOT YTO TAKOE MOHHASI
CBSI3b, HOHBI. XapPaKTEPU3YIOT
MEXaHU3M 00pa30BaHUsI HOHHOM
cBsi3u. COCTaBIISIOT CXEMBI
00pa3oBaHMs HOHHOU CBSI3U.
Hcnonb3yroT 3HaKoBOE
MozenupoBanue. Onpeaenstor
TUIl XUMUYECKOM CBSI3H T10
dhopmyne Bemecta. [IpuBoasT
MPUMEPBI BEIIECTB C MIOHHOU
CBSI3b10. Y CTaHABIIMBAIOT
MIPUYMHHO-CJICICTBEHHBIE CBSI3U
MEXK]ly COCTaBOM BEIIECTBA U
BUJIOM XHMHUYECKOMN CBS3H,
MEK]ly HOHHOM CBSI3bIO U
KPUCTAJUIMYECKUM CTPOCHUEM
BEILIECTBA ,MEKY
KPUCTAULIUYECKUM CTPOCHHUEM
BEIIECTBA U €ro (PU3NYECKUMHU
CBOMCTBaMHU

58

KosanenTnas
XUMHUYECKAs CBA3b

KoBasieHTHast XumMHuueckas CBs3b.
DNEeKTPOHHBIE U CTPYKTYpPHBIE
¢dbopmynel. [TonsTe o
BaJIeHTHOCTU. KoBaneHTHast
HemnoJsipHasi CBsA3b. CXeMbI
00pa3zoBaHMs KOBAJECHTHOU CBSI3H
JUIst OUHAPHBIX COeTMHEHUH.
MonexynspHble 1 aTOMHbBIE
KPUCTAJUTMYECKUE PEIIETKH, U
CBOICTBA BEILIECTB C 3TUM THUIIOM
pemeToK

Jdemoncrpanuu.
BuneodpparmenTs! u
crnaiael «KoBaneHTHas
XUMHYECKask CBA3bY.
Komtekuus Bemects
MOJIEKYJISIPHOTO U
aTOMHOTO CTPOEHHS.
Mopenn MONEKYJISIPHBIX U
aTOMHBIX
KPUCTAITNYECKUX
PELIETOK.

OOBSCHSIOT UTO TaKoe
KOBAJICHTHAs CBSI3b,
BaJIEHTHOCTh. COCTaBISAIOT
CXEMBbI 00pa30BaHUs
KOBAJIECHTHOM HETOJISPHON
XAMHYECKOMN CBSI3H.
Hcnonb3yrot 3HaKoBOE
MOJEIIMPOBAHHUE.

OnpenengoT THI XUMHYECKOU
CBSI3M 110 (popMyJie BEIIECTBA.
[IpuBOasAT IpUMEPHI BELIECTB C
KOBAJIEHTHOM CBSI3bIO.
VYcraHaBnuBarOT MPUYHMHHO-
CJICZICTBEHHBIE CBA3U MEXKITY
COCTaBOM BELIECTBA U BUJIOM
XAMHYECKOHU CBSI3H, MEXKITY




KOBaJICHTHO CBS3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEILIECTBA, MEXKY
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA U €ro (PU3NYECKUMHU
CBOMCTBaMH
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KosanenTHas
MOJISIpHAs XUMHYECKast
CBSI3b

DIIEKTPOOTPULIATENBHOCTD. Psifg
3JEKTPOOTPULIATEIILHOCTH.
KoBanentHnas nossipHas
XUMHUYECKast CBsI3b. JIUIONb.
Cxembl 00pa3oBaHHS
KOBAJICHTHOM ITOJISIPHOM CBS3U
JUIsl OMHAPHBIX COSUHEHUH.
MonexynspHble 1 aTOMHbBIE
KPUCTAJUIMYECKUE PEIIETKH, U
CBOMCTBA BEIIECCTB C STUM THUIIOM
pELIETOK.

Hdemoncrpanuu. Mojaenu
MOJIEKYJIIPHBIX U
aTOMHBIX
KPUCTAJUTUYECKUX
PEIIETOK

OOBSCHSIOT UTO TaKoe
KOBaJICHTHAsI MOJISIPHAS CBSI3b,
ANEKTPOOTPHUIATETILHOCTb,
BO3TOHKA HJIM CYOJIMMAIIHSI.
CocCTaBisIOT CXEMBI
00pa3oBaHMs KOBAJICHTHON
HOJIIPHON XMMHUYECKOM CBSI3U.
Hcnonb3yroT 3HaKOBOE
MOJICTUPOBAHUE.
XapakTepu3yroT MEXaHU3M
o0pa3oBaHUs MOJISAPHOI
KOBAQJICHTHOM CBSI3H.
OnpenenstoT TUIT XUMHYECKOM
CBSI3M 110 pOpMYyJI€ BEILIECTBA.
[IpuBoaAT mpUMEpHI BEIIECTB C
KOBAJIEHTHOM MOJISIPHOM CBSI3bIO.
YcTaHaBnMBaOT MPUYMHHO-
CJICJICTBEHHBIC CBS3H MEKIY
COCTaBOM BEIIECTBA U BUAOM
XUMHUYECKOU CBS3H, MEXKTY
KOBaJICHTHOU CBSI3bIO U
KPUCTALUTUIECKUM CTPOCHUEM
BEIIECTBA, MEXKTY
KPUCTALTHIECKUM CTPOCHHUEM
BEIIECTBA U €r0 (PU3NUIECKUMHU
cBorictBamMu. COCTaBIISFOT
(hopMyIibl OMHAPHBIX
COETMHEHUHN I10 BAJIEHTHOCTH U
HaXOJST BAJICHTHOCTU
2JIEMEHTOB 10 (hopmyIie




OMHAPHOTO COSTUHECHUS.

60 Merannndeckas MeTtanauueckas XuMHISCKas JdemMoHcTpanuu. OOBSACHSIOT YTO TaKOE
XAMUYECKas CBI3b CBSI3b M METaJNINYeCKas BuneodparmeHTs! n MCTAJIJINYCCKAs CB3b.
KPUCTAJUTMYECKas PEIIETKa. caaiael «Metamanueckass | COCTaBISIIOT CXEMBI
CBOMCTBA BEIIIECTB C 3TUM THUIIOM | XMMHUYECKAsS CBSI3bY. 00pa3oBaHMs METAINIMYECKOM
pewérok. Enunas npupona Komnekuus «Metamisl 1 XUMHUYECKOM CBA3U.
XUMUYCCKHUX CBS3CH. CILIABED». Hcronp30BaTh 3HAKOBOE
JlaGopaTopHble ONIBITHI. | MOJIEIUPOBAHUE.
29. HsroroBiicHHE XapakTepu3yrT MEXaHU3M
MOJIEJIH, 00pa3oBaHMs METAUTHYECKON
WJUTFOCTPUPYIOLIEH CBA3U.
CBOKMCTBa METAJUTMYECKON | OnpeaensoT THI XUMHYECKOU
CBsI3U CBsI3H 1O (hOpMYJIe BEIIECTBA.
[IpuBOAAT IPUMEPHI BEIIECTB C
MCTaJNIMISCKOM CBA3BIO.
YcraHaBIMBaKOT IPUIHMHHO-
CJICZICTBEHHBIC CBSI3U MEKTY
COCTaBOM BEIIECTBA U BUIOM
XUMHUYECKOMN CBSI3U, MEKTY
METaJINYECKON CBS3bIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA U ero GU3NUECKUMU
CBOMCTBaMH.
61 CreleHb OKUCIICHUS Crenens okucnenus. CpaBHenue | Pemenue 3anau OOBSACHSIOT YTO TAKOE «CTEIICHb

CTEIIEHU OKUCIICHUS U
BasleHTHOCTH. [IpaBuna pacyéra
CTENEHEN OKHUCIIEHUS 10
(bopMynaM XUMUYECKHX
COCTMHEHU.

OKUCJICHUS», «BAJICHTHOCTBY.
CocraBnsioT dhopMyIbI
OMHApHBIX  COEIUMHEHUH  Ha
OCHOBEe 00Iero cmocoba Hx
Ha3BaHUU.

CpaBHUBAIOT BaJCHTHOCTh W
CTCTICHb OKHCJICHUS.
PaccuntsiBator CTETICHH
OKHCJIEHHS 1o  (dopMylaM




XHUMHUYCCKUX COCI[I/IHGHI/Iﬁ

62 OxucauTenpHo- OxucauTenpHo- JeMoHCcTpanum. OOBsCHSIOT 4TO TaKkoe
BOCCTAaHOBUTEJIbHBIE | BOCCTAHOBUTEIIbHBIE PEAKIIUU. BaumopeiicTBue 1MHKA C | OKHCIUTENIBHO-

peakuuu Onpenenenue creneHen CEpOil, COISTHOM KUCIIOTOW, | BOCCTAHOBUTENIbHBIE — PEAKLUHU,

OKUCJICHUS JUIS SJIEMEHTOB, xaopugom  menu  (II). | okucouTenb, BOCCTAaHOBUTEID,

63 OxucauTenpHo- 00pa3yIoNIMX BEIIECTBA Pa3HBIX I'openue MarHus. | OKUCJIEHHUE, BOCCTAHOBJICHHE.
BOCCTaHOBUTEJIbHbBIE KJ1accoB. Peakuiuyu HoHHOTO BsaumoneiictBue xmophoii | Knaccudunuupyror xumuueckue
peaxkuuu 00MEHa U OKHUCIHUTEIBHO- U CEpPOBOJIOPOAHOM BOMBI. | peakuui 1o IpU3HAKY

BOCCTAaHOBUTEJIbHBIC PEAKITHH. «U3MEHEHHE CTereHen
OxucauTenp 1 BOCCTAaHOBUTEIb, OKHCJIEHHUS IEMEHTOB.
OKHCJICHHE U BOCCTAaHOBIICHUE. OnpenensitoT ~ OKUCHHUTENb H
CocraBieHnue ypaBHEHUI BOCCTaHOBUTEIIb, IIPOLIECCHI
OKHUCIIUTEIh OKHCJICHUS U BOCCTAHOBJICHHUS.
HO-BOCCTaHOBUTEJIbHBIX pEeaKLUi

METOJIOM 3JIEKTPOHHOT0 OanaHca.

64 O60061enue u CamocrositenbHas padora | O600IIAIOT U CUCTEMATU3UPYIOT
CHUCTEMaTHU3alA cBoH 3Hauug 110 teMme: «I13 u
3HaHui 1o Temam: «I13 [ICXD» u «CTpoeHue
n HCXO»n semecTBa. OBP». [IpuMenstor
S%TEOGHHG BelecTBa. Ha IPAaKTHKE paHee U3y4EHHBIH

“ Matepuai, padboTas Mo rpynmnam
C 33JaHUSIMH Pa3HOTO YPOBHS
CJI0KHOCTH
65 KonrtponsHas pabora KonTtponbHas pabora [IpuMeHsIOT Ha IpaKTUKE paHee
o Temam: «I13 u M3y4YeHHBIN MaTepual, paboTas
I[ICX9» n «Ctpoenue 110 TPYIIIAM C 3aJaHUAMU
BeuectBa. OBP» Pa3HOTO YPOBHS CIIOKHOCTH,
BBITNIOJHAIOT KOHTPOJIBHYIO
pabory.

66 Pemenne pacueTHbIx Pemenue pacueTHbIx Pemarot pacueTHble 3a1aun.

3aza4 3a/1a4y

67 [TpomesxyTouHas I'pynnoBas pabora [IpuMeHsIOT Ha IpaKTUKE paHee

aTTecTalus KontponbHas padota M3y4YeHHBIN MaTepual, padoTas

110 IrpynIiaM € 3aJlaHUAMU




pa3HOTrO YPOBHS CIIOKHOCTH,
BBITIOJTHSIOT KOHTPOJIBHYIO
pabory

Pezepe — 2 uaca - «Pewienue pacuemusix 3a0au

TemaTu4eckoe MNIaHNPOBAHUE € Y4eTOM NPOrpaMMbl BOCIIUTAHUS

9 ki1acc
Ne Hara Tema ypoka Yder nporpaMMbl BOCIIMTAHUS Buabi yueonoii
n/n AeATEeJbHOCTH
ILnan DaKT OcHoBHOE coaepkaHue YPOKa ®opma,
peanu3zanus
NPAKTHYECKON YaCTH
IloBTOpEeHue u 00001IeHHe CBeIeHUIT 110 Kypcy 8 kiaacca. XuMmuyeckue peakuuu (5 4)
1 Knaccudukanus bunapusie coenunenusi. Oxcuzbl | JleMOHCTPAIIUH. XapakTepusyroT OKCUJIbL,
HEOPraHUYECKHUX coJieoOpaszyronime u | O3HaKOMJIEHHUE C TUAPOKCHIBI (OCHOBAHMS,
BEIIECTB U UX Hecolieo0pa3yoIue. KOJUIEKIIUAMU METAIJIOB U | aM(OTEepHbIE THAPOKCUBI,
HOMCHKJIATypa I'unpoxcunsr: OCHOBaHUS, | HEMETAJUIOB. KHCJIOPOJICOIEPIKalIe

amdoTrepHsble, KUcnoTel. CpenHue,
KHCJIBIE, OCHOBHBIE COJIU.

O3HaKOMJIEHHUE C
KOJIJIEKIIUSIMHA OKCH/JIOB,
KHCJIOT U COJIEN

KHCJIOTBI) U COJIM IO IJIaHY:
cOCTaB, CIOCcOObI 00pa30BaHUS
Ha3BaHWM, XapaKTEPHbIE
CBOICTBA U MOJYyYCHHUE.
KnaccudunupyroT okcuapl,
TUIPOKCHU/IBI (OCHOBAHMS,
am(oTepHbIe THIPOKCHUIBI,
KHCJIOPOJICOIEPIKALIIIE
KHCJIOTBI) U COJIU TIO
pa3IMYHBIM IIPU3HAKAM.
VYuyarcs noarBepxaaTh
XapaKTEPUCTHUKY OTIEIbHBIX
MIPEACTABUTENEN KIaCCOB
HEOPraHUYECKUX BEILIECTB
YpaBHEHUSIMH
COOTBETCTBYIOIUX PEAKLIUN.
PackpbIBaroT B3aUMOCBSI3b




MEXy KJlaccaMu
HEOPraHUYECKUX COCAMHCHUH,
KaK F€HETHYECKYIO

Knaccudukanus Ob6o06menne CBE/IEHUI o | JlabopaTopHblie onbIThl. | OOBSCHIIOT MOHATHUS
XUMHYECKHX XUMHAYECKHX peaknusx. | 1. B3aumopericTeue «XMMHYECKasl PEaKITHs»,
peakiuii o Knaccudukanus XUMHAYECKHX | aMMHaKa U «PEaKLUH COCAMHCHHS,
pa3InYHBIM peakiuii o Pa3IMYHBIM | XJIOPOBOJIOPO/IA. «PEaKINH PA3I0KECHUS,
OCHOBAHUSAM OCHOBAHHUSM: COCTaBy M uucily | 2. Peakmus «peaxiu 00MeHay, «peakluu
pearupyrmux ¥ 00pa3yrOIIUXCs | HEUTpaIu3aluy. 3aMEIICHUS», «PEAKIINU
BelecTB, TeroBoMy 3ddexty, | 3. Habmronenue HEUTpaTu3aum,
HaIPaBJICHUIO, U3MEHCHHUIO | TEIIOBOTO YPdeKTa «OK30TEPMUYECKUE PEAKITUNY,
CTETIEHEeH OKHCJICHUS 3JEMEHTOB, | PEaKLIUU HEUTPATH3aHU. | «IHIOTEPMHUECKUE PEAKIHI,
00pa3yronmx pearupyromue | 4. BsaumonercTue «00paTUMBbIC PEeaKIun»,
BEIIECTBA, (a3e, MCMOIB30BAHUIO | CEPHOU KHCIIOTHI C «HEeoOpaTUMBbIC peaKLuny,
KaTaJIu3aTopa. oxcuaom meau(ll). «OKHCIIMTEIIbHO-
5. Pa3noxenune BOCCTAHOBUTEJIbHBIC
HIEPOKCHJIA BOJOPOA C pEaKIHn», «rOMOTCHHbBIE
TIOMOIIBIO KaTala3bl peaKImny», «reTeporeHHbIe
KapTodes pEaKIMn», «KaTaTUTUICCKHE
peaxim,
«HEKATATMTUICCKUE
peaKuum», «TeraoBoi Ap¢exTt
XUMHYECKON
peakuuny».Knaccudunupyror
XMMHYECKHE PEAKIHH 10
Pa3IMYHBIM OCHOBaHUSIM.
OnpenenstoT OKUCIUTENb U
BOCCTAHOBHTEJIb, TIPOIIECCHI
OKHCIICHUS U
BOCCTaHOBJICHHSI.
HabmtonaroT u onmuchBaoT
pEaKIy MEXTy BEIIECTBAMH
BxomHast KonrponbsHas padora
JMarHOCTUYeCKast
pabota

ITonsiTHE O CKOpOCTH

[ToHsATHE O CKOPOCTH XUMUYECKON

JdemoHcTpanum.

OOBACHAIOT YTO TAKOE




XUMHYECKOH peakuun. PakTophl, BIUSIOMINAE | 3aBUCUMOCTH CKOPOCTH (CKOPOCTh XMMUYECKOI
peakIyu. Ha CKOPOCTH XUMUYECKHUX | XUMUYECKOU PEaklM OT  [peaklum». ApryMEeHTUPYIOT
Karanus peakuuii: mpupoia pearupyrouux | IPpUPOAbl PEarupyrouX  [BHIOOP €AMHUIL U3MEPEHUS.
BEIIECTB, MX  KOHLEHTpAIus, | BEIeCTB. 3aBUCUMOCTb Y cTaHaBIMBAIOT TPUYMHHO-
TeMIiepaTypa, IJIOLIAJb | CKOPOCTH XUMHUYECKOU CJIEICTBEHHBIE CBSI3U BIIMSIHUSA
COTNPUKOCHOBEHUS, HaJM4Ke | peaKkuu OT KOH- pa3nuYHBIX (AKTOPOB Ha
katanuszaTopa. Karamnus. LEHTpalU PEATUPYOIIHUX [CKOPOCTh XUMUYECKUX
BEIIECTB. 3aBUCUMOCTD peakumii. HabmonaroT u
CKOPOCTH XMMHUYECKON pe- [OMUCHIBAIOT PEAKIIUU MEXKITY
aKIIMH OT TUIOIATN BELIECTBAMU C IIOMOLIbIO
CONPUKOCHOBEHUS PYCCKOTO (pPOIHOTO) SI3bIKA U
pearupyromux BeecTB si3pIKa XUMHUH. [IpoBoasT
(«KUTISIIIUN CIIOIY). OIIBITHI, IOJITBEPAKAALOLINE
3aBUCUMOCTb CKOPOCTH BaBUCUMOCTBH CKOPOCTH
XUMUYECKON PEaKUUU OT  XMMUYECKON peakuu OT
TEeMIIepaTyphl pearu- pa3nu4HbIX (aKTOPOB
PYIOIIMX BEILECTB.
JlabopaTopHble ONBITHI.
6. 3aBHCUMOCTbH CKOPOCTH
XAMHYECKON PEAKIUU OT
IPUPOJIBI PEATUPYIOLIUX
BEILIECTB HA MPUMEPE
B3aUMOJICUCTBUS
pacTBOpOB THOCYIIb(aTa
HATpUA U XJIopuaa Oapus,
TUOCYNb(aTa HaTpUsl U
COJISTHOM KHUCJIOTBI.
7. 3aBMCMMOCTb CKOPOCTH
XMMMUYECKOW peaKLum ot
NpYpPOAbI METANNOB MPU KX
B3aMMOAENCTBUM C CONAHOMN
KncnoTtom. 8. 3aBUCMMOCTb
CKOPOCTU XMMUYECKOM
peaKkuum oT NPUPOAbI KUCNOT
XumMuyecKue peakuuu B pactsopax (10 v)
Onekrponutuuecka | [lonstue 06 snexTponutuyeckoii | JleMoncTpanum. XapakTepus3yrT NOHITHUS
s JUCCOIMAIMU. DJEKTPoJauThl U | VMcnblTaHue BEIEeCTB M UX | «3JIEKTPOJIUTHYECKAs




JUCCOLMAs HE3JIEKTPOJIUTBHI. MexaHu3m | pacTBOpOB Ha | IACCOLMAaLHUs»,
JUCCOLMAIUN  JJIEKTPOJIUTOB  C | 3JIEKTPOIPOBOSHOCTD «QIIEKTPOJIUTHI,
Pa3IMYHBIM  XapakTepoMm CBsA3U. | JlabopaTopHbIe ONBITHI. | «HEIJIEKTPOIUTHIY.
Crenenn anekTposmtudeckor | 13. Jlucconmanus cnabbix | YcTraHaBIMBAKO MPHYUHHO-
JUCCOIUALUY. CuiibHbIE U | BJIEKTPOJIUTOB HA IIPUMEPE | CIEACTBEHHBIE CBSI3H MEXKY
cJ1a0bIe SIEKTPOITUTHI. YKCYCHOM KUCJIOTBHI. MIPUPOION JIEKTPOJIUTA U
CTENEHBIO €r0 IUCCOLUNALNH.
YcraHaBnuBarOT NPUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
TUINIOM XMMHUYECKOW CBS3U B
3JIEKTPOJIUTE U MEXaHU3MOM
€ro JUCCOLMAIUH.
OcHoBHbIE OcHOBHbIE TOJNIOKEHHUSI Teopuu | JleMmoHCTpanuu. XapakTepu3yroT MOHATHUS
MOJIOKEHUSI TEOPUH | SJIEKTPOJIUTUUECKOU 3aBUCUMOCTh «CTEMEHb TUCCOLUALINI,
DIIEKTPOIUTUYECKO | nucconmanuu.  Kiaccupukamus | 3JeKTpOnpOBOAHOCTH «CUJIBHBIE DJIEKTPOIUTHD),

W qucconuanuu

(TOM)

HOHOB M WX cBoMcTBa. KHCIIOTHI,
OCHOBaHHUS u COJIH KakK
AJICKTPOJIUTHI. Hx
KJIacCU(PUKALIMS U TUCCOIHAITHS.

YKCYCHOM KHCIJIOTBI OT
KOHIIEHTpauuu. /[Buxenue
OKpAIIEHHBIX HOHOB B
IEKTPUUECKOM TIOJIE.

«cnabble SIEKTPOIUTHI»,
«KATHOHBI», «AHUOHBD,
«KHCIIOTBI», «\OCHOBAHUS,
«comm».CoCTaBIsIOT
ypaBHEHUs
BJIEKTPOJIUTHYECKON
JUCCOLIMAIUHN KUCIIOT,
OCHOBAaHHU U COJIEH.
Nnmroctpupytot npuMepamu
OCHOBHBIC IMOJIOKCHHA TCOPUU
ANMEKTPOIUTUIECKOM
JUCCOLIMAINH.

PaznuyaroT KOMIOHEHTHI
JI0Ka3aTeNIbCTB (TE3UCOB,
apryMEHTOB U ()OPMBI
JI0Ka3aTeNIbCTBA)

XUMHUUYECKHUE
CBOIICTBAa KHCJIOT B
ceTe TOJ]

OO0mme XUMHYECKHE CBOMCTBA
KUCJIOT: HW3MEHEHUE  OKpacKu
WHJIMKATOPOB, B3aMMOJICHCTBHE C

XUMHYECKUN
SKCIIEPUMEHT

XapakTepusyroT o0mIme
XUMHYECKHE CBOMCTBA
KHUCJIOT C IO3ULIUI TEOPHUH




XUMHAYECKHE
CBOMCTBA KHCJIOT B
cBeTe TOJ]

MeTaJulaMH, OKCHJaMHU u
THAPOKCUJAAMHA  METAJIOB U
COJISIMM. Mornekynsipaple H
HMOHHBIC (monHbIE u
COKpaIlEHHbIE) YPaBHEHMUSI

peakuuii. XUMHYECKUA CMBICI
COKpaIIEHHBIX YpaBHEHUH.
VcioBus TPOTEKAHUS PEAKIUi
MEXIYy IEKTPOJUTAMHU 10 KOHLA.
Psan akTUBHOCTH METAJLIOB.

JlaGopaTopHbIe ONBITHI.
14. M3meHeHHEe OKpacKu

MHIUKATOPOB B
KHUCJIOTHOM CcpeJie.
15.Peaknus
HEUTpAJIU3aLUHA paCTBOPA
mEno4Yun pa3InYHBIMU
KHCIJIOTaMHU.

16. [Tonryuenue

ruapokcuna memu(ll) u
€ro B3aMMOJCHUCTBHE C
Pa3IUYHBIMHU KUCIOTAMH.
17. BzaumoneiicTBue
CHJIBHBIX KUCJIOT c
okcugom meau(ll).

18-20. BsaumoneiictBue
KHCJIOT C METAJIJIAMHU.

21. KauectBennas
peaknus Ha KapOoHar-
HOH.

22. Ilomy4yenue CTynHSA
KPEMHUEBOU KUCIIOTHI.
23. KauecTtBeHHas
peakIus Ha XJIOPUJI- WK
Cynb(aT-uOHBI

BJIEKTPOJIUTUYECKON
nucconuanuu. CocTaBisiioT
MOJICKYJIIPHBIE, TIOJTHBIC U
COKpaIIEHHbIE HOHHBIE
YpaBHEHUS PEaKIIUi ¢
y4acTUEM KHUCIIOT.
ApryMEHTHPYIOT
BO3MOYXHOCTb TIPOTEKAHUS
peaKkIuii C ydacTHEM KUCIOT
Ha OCHOBE MpaBUJIa
bepronne u pana
AKTUBHOCTH METaJIJIOB.
[IpoBOASAT OMBITHI,
IOITBEPIK IAFOTITUE
XUMHUYECKHUE CBOMCTBA
KHCJIOT, ¢ COOII0EHUEM
MpaBUJI TEXHUKH
Oe3omacHoctr. Habmonaror
Y OMKCBIBAIOT PEAKIIUU C
y4acTHEM KHUCJIOT C
MOMOILBIO PYCCKOTO
(pomHOTO) SI3bIKA U SA3BIKA
XUMUHU
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XnMuueckme
CBOMCTBA OCHOBaHUM
B CBETE TEOPHH
PIEKTPOIUTUUECKON
IMUCcoIain

OO0me XMMHYECKHE CBOMCTBA
miejgoueii:  B3aMMOACHCTBHE C
KHCJI0TaMHU, OKCHJIaMH
HeMeTauioB, coisamu. OOmue
XUMHUYECKHE CBOICTBa
HEPaCTBOPUMBIX OCHOBaHUI:
B3aHMOJICHCTBHE C KHCJIOTaMH,
paziioKeHUe MpU HarpeBaHUU.

JlabopaTopHble ONBITHI.
24. I3MeHeHHe OKpacKu
WHIUKATOPOB B IIETOYHOMN
cpene.

25. BzaumoneiicTBue
LIEJI0YEN C YITIEKUCIIBIM
ra3om.

26. KauectBenHas
peaxIus Ha KaTHOH
aAMMOHHSI.

27. Ilonyyenue

CocTaBisiOT MOJNEKYJISIPHbIE,
IIOJIHBIE U COKPALIECHHBIE
HMOHHBIE YpaBHEHUS pPEaKIIUii ¢
y4acTUEM OCHOBAHUM.
ApPryMeHTHPYIOT
BO3MOXXHOCTb IIPOTEKAHUS
peakuil ¢ yyacTuEM
OCHOBaHUI Ha OCHOBE
npasuia bepromie. [IpoBoasar
OIIBITHI, IOITBEPKJAIOLIHE
XMMHYECKHE CBOMCTBA




ruapokcuaa meau(1l) u
€ro pa3lIoKeHHE

OCHOBAHHH, ¢ COOMIONCHUEM
MpaBUJI TCXHUKU
Oe3omacuoctu. Habmromaror u
ONHUCBIBAIOT PEAKIIMH C
YYaCTUEM KHUCIIOT C IIOMOIIBIO
PYCCKOTO (POAHOIO) s3bIKA U
SI3pIKA XUMUH
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XnuMuueckme
CBOMCTBA COJICH B
CBETE TCOPUH
BIIEKTPOIUTUYECKOMN
IMICCOIHAIIUN

OO01me XUMHYECKHE CBOMCTBA
CpPEIHUX COJICH: B3aUMOJICHCTBUE
C KUCIIOTaMHU, IIEJI0YaMH, COISIMHU
U MeTannamu. BzanMopaeicTeue
KHCJIBIX COJICH CO IIeI0YaMH.

JlaGopaTopHBbIe ONBITHI.
28. Bzaumoneiicteue
KapOOHATOB C KHCIOTAMHU.
29. [lonyuyenue
rugpokcuza xemneza(lll).
30. Bzaumoneiictsue
JKeJle3a ¢ pacTBOPOM
cynbgara meau(Il)

XapakTepusyloT O0IIIe
XHMHYECKHE CBOMCTBA COJICH
C MIO3UIIUN TEOPUU
AJICKTPOJIUTHYECKON
nucconuanyu. CocTaBIISIIOT
MOJICKYJIIPHBIE, TTOJTHBIC U
COKpAIIEHHBIC HOHHBIE
YpaBHEHUS PEaKIIUi ¢
Y4aCTHUEM COJIEH.
ApryMEHTHPYIOT
BO3MO>KHOCTb ITPOTEKAHUS
pEaKIMii ¢ y9acTHEM COJIeH Ha
OCHOBe Inpasuiia beprosure.
[IpoBOAAT OMBITHI,
TTOATBEPKIAIOIIHE
XUMHUYECKHE CBOMCTBA COJICH,
C CO0JIIO/IEHNEM TPaBUIT
TEXHHKH 0€30MacHOCTH.
HaGmronaroT 1 OIMCHIBAIOT
peaKIMu ¢ y4aCTHEM COJIeH C
TTOMOIIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3BIKA
XAMHUHA
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ITonsarue
TUAPOIU3E COJIEH

I'uaponus, Kak oOMeHHOe
B3aUMOJICMCTBUE COJIEN C BOJOM.
I'maponus conu CHIIBHOTO
OCHOBaHUSI U CJ1a0OM KHUCIIOTHI.
I'uaponus COJIH ciaboro
OCHOBAHUS W CHJIBHOM KHCIOTEHI.

JdemMoncTpanuu.
Onpenenenue xapakrepa

CpCabl B pacTBOpax colieit.

YcraHaBinuBarOT 3aBUCUMOCTD
MEXKy COCTaBOM COJI U
XapakTepOM TUIPOJIN3a.
AHaNIU3UPYIOT Cpery
pacTBOpa COJIM C IOMOIIIBIO
UHAUKATOPOB. [Iporno3upyror




[xamna pH.

THIT THIIPOJIM3a COJTH Ha
OCHOBE aHaJIn3a ero (hopMyIibl

13 IL.p. No 1. Pemienne [IpakTukym VYyarcs oOparaTbcs c
AKCIEPUMEHTAIbHBIX WupuBuayanbHas pabota | 1a00paTopHBIM
3aj1a4 1o TeMe napHasi paboTa 000pyI0BaHUEM u
«DNEKTPOIIUTHYECKA HarpeBaTeIbHBIMU TPHOOpaMu
s IUCCOLIAAITUS B COOTBETCTBHH C IPAaBUJIAMHU
TEXHHUKHU 0e301acHOCTH.
HaoOmromaror CBOMCTBa
JEKTPOJIUTOB u
NPOUCXOIAIIMX  C  HUMH
spiieHnid.  HaOmromaror o
OIUCHIBAIOT peakiuu c
y4acTUEM  3JICKTPOJIHUTOB  C
MTOMOIIIBIO €CTECTBECHHOT'O
(pycckoro WM POJHOTO)
s3pIKa M S3bIKA  XMMHHU.
DOopMYyTUPYIOT BBIBOJBI IO
pe3yabTaraM  MPOBEICHHOTO
IKCIIEPUMEHTA
14 O60061enue u CamocrositenpHast pabota | O6G0OIIarOT U
CucTreMaTu3anus CHUCTEeMaTU3UPYIOT CBOU
SHaHWH TIO TEME 3HaHUA 110 TEME:
«Xumudeckue «XUMHUYECKHE PEAKIIMH B
peaKii B pacTBOpax dJICKTPOIHTOBY.
pacTBopax
[IpuMeHAIOT HA IPAKTUKE
AIEKTPOTUTOBY» b
paHee U3y4EHHBIH MaTepua,
paboTas mo rpymmnam ¢
3aJIaHUSMU PA3HOTO YPOBHS
CIIOXKHOCTH
15 K.p.Ne 1 mo reme KontponbHas padora [IpuMeHSIOT Ha TIPAKTUKE

«XUMHYECKUE
peaKkuuu B
pacTBopax
3JIEKTPOJIUTOBY

paHee U3y4EHHBIH MaTepua,
paborTas 1Mo rpymnmnam c
3a/laHUSIMU Pa3HOTO YPOBHS
CJIO’KHOCTH, BBIIIOJIHAKOT




\ KOHTPOJIbHYIO PaboTy.

HemeTtanibl n ux coequHeHus (25 4)

16 Oo6mmas CrpoeHue aTOMOB HEMETAILJIOB U JleMoHCTpAIIUH. OOBSCHSIOT UTO TaKoe
XapaKTEePUCTHKA ux nosoxxenue B [lepuoguyeckoit | Kosekuus HeMeTaioB. HeMeTauibl. CpaBHUBAIOT
HEMETAIIJIOB cucreme. Psj Monenu AJJIOTPOIIHBIE BUIOU3MEHEHUS
3JEKTPOOTPULIATEIILHOCTH. KPUCTAJUTUYECKUX Kuciopoa. PackpbiBathb
Kpucrannuueckue pemérku PEIIETOK HEMETAIIIOB: OPUYUHBI AJNIOTPOIHH.
HEMETAJJIOB — MPOCTHIX aTOMHBIE U XapakTepusyloT XUMHYECKIE
BELIECTB. AJUIOTpONus U €€ MoJieKyJsipHble. O30HATOP | 3J€MEHThI-HEMETAILIbI U
npu4yrHbl. OU3MUECKUE CBOMCTBA | U MPUHIMUIIBI €r0 padOThL. | MIPOCTHIE BEIIECTBA-
HemetaiioB. O6mue xumuueckue | ['opeHre HemeTannoB — HEMETAJUIbl: CTPOCHHE,
CBOMCTBa HEMETAJIOB: IIPOCTBIX BEIIECTB: CEPhI, | (pU3MUECKHE U XUMHYSCKUE
OKHUCJIUTEIbHBIC U tbocdopa, npeBecHOrO CBOICTBa HEMETAILIIOB.
BOCCTaHOBUTEJIbHBIE. YTJIA. OOBACHSIOT 3aBUCUMOCTD
OKHUCJIUTEIHHO-
BOCCTAaHOBUTEJIHHBIX CBONCTB
3JIEeMEHTOB-HEMETAJNIOB OT UX
nonoxenus B [lepuonnueckon
CUCTEME XMMHUYECKHUX
9JIEMEHTOB
17 Ob6mas I"anmorensl, crpoenue ux atoMoB U | lemoncrpanuu. O6pasipl | XapakTepu3yloT CTPOCHUE,
XapaKTEepUCTUKA MOJIEKYIL. dusnueckue U | TAJIOTEHOB — MPOCTHIX (bu3nYecKre 1 XUMUYECKUE
anemeHToB VIIA XUMHUYECKHUE CBOMCTBA rajOT€HOB. | BEILIECTB. CBOMCTBA, MOJIyYEHUE U
TPYIIIBI — 3aKOHOMEPHOCTH n3MeHeHus | Bzaumoneiictue MIPUMEHEHHE TaJIOTEHOB B
rajoreHoB CBOICTB rajJjoreHoB B | raJIOT€HOB C METaJJIAMH. 1aHe o01Iero, 0COOEHHOTO U
3aBUCHMOCTH OT UX TIOJIOKEHHS B | BrITecHeHHe xjopa €IMHUYIHOTO. Y CTAHABJIMBAIOT
[lepuoanueckoit cucTeMme. | OpoMoM WM HOJA U3 NPUYUHHO-CIIEACTBEHHBIE
Haxoxnenue raJIOTeHOB B | pacTBOPOB HX COJICH CBSI3U MEXIY CTPOCHUEM
NpUpoJie U HX  [OJy4YEHHE. aToMa, XUMHUYECKOU CBS3bIO,
3HaueHne 51 TIPUMEHEHNE TUMOM KPUCTAIIINYECKOMN
rajJioreHoB. PEIETKU TaJIOT€HOB, UX
(bU3MIeCKUMHU 1
XUMHYECKHMH CBONCTBAMU
18 CoenuHenus ["anoreHoBOIOPOIBI U JdemoHcTpaumus. XapakTepusylT COCTaB,
rajoreHoB COOTBETCTBYIOIINE UM KUCIOTHL: | Komnmekuus  mpUpOAHBIX | pU3MYecKre U XMMHYECKUe

IIJIaBUKOBasd, COJIAHasd,

COEMHEHUI XJIOpa.

CBOMCTBA, OJIyYEHUE U




OpOMOBOIOPOIHAS,
HOJOBOAOpOAHAs. ["amoreHuasl.
KauecTBenHble peakiuu Ha
TraJIOr€HUA-UOHBI. HpI/IMeHeHI/Ie
COEIMHEHUI rajOreHOB U X
OmoJoru4ecKast polib.

JlaGopaTopHbIe ONbITHI.
31. Pacnio3HaBanue
raJIOreHU/I-HOHOB

NPUMEHEHUE COCTUHEHUHN
raJIOr€HOB C UCIOJIb30BaHUEM
PYCCKOTO (POIHOTO) SI3bIKA U
SI3bIKa XUMUHU.

HazwiBaror coennHeHUS
raJioreHoB 10 GopMyiie u
COCTaBJISIIOT (DOPMYJIBI IO UX
HA3BAHUIO. Y CTAHABIIMBAIOT
MPUYHHHO-CJICACTBEHHBIE
CBSI3U MEXAY XUMUYECKOU
CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKU
COCIMHCHUH TaJIOTCHOB, UX
(bU3UYECKUMU U
XUMHUYECKUMH CBOMCTBaMH.
[IpoBoasT, HAOIIOIAIOT U
OTMCBIBAIOT XUMHUYCCKUN
SKCIEPUMEHT 10
pacro3HaBaHUIO TAIOTCHUI-
HMOHOB C COOJTIOJICHUEM
MpaBUJI TEXHUKH
0€30macHOCTH.

BrImonHAIOT pacyeTsl 1o
XUMHYECKUM (popmyrnam U
YpaBHEHUSM PEaKIIHH,
MPOTEKAIOIIUX C YIYaCTHEM
COEMHEHUI TaJIOT€HOB
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[Lp.Ne 2.«U3yuenue
CBOMCTB COJISIHOU
KHACJIOTED)

ComngnHast KUcJIoTa — CUILHBIH
3IEKTPOJUT. TUNUYHBIE pEaKLIUU
KHCJIOT: B3aNMOJICHCTBHE C
MeTaJllaMHM, OCHOBHBIMM U
aM(pOTEPHBIMHA OKCHJIAMH,
OCHOBaHUSIMHU U aM(OTEPHBIMU
THUAPOKCHIAMH, COSIMHU.
KauectBennas peakuus Ha
XJIOPUA-HOH.

[IpakTukym

VYyatcs oOparmaTbcs c
1a00paTOPHBIM
obopyroBaHuEM u

HarpeBaTeIbHBIMU TTPHOOpaMu
B COOTBETCTBUU C TPABHIAMH

TEXHUKA 0€30IMaCHOCTH.
Hao0mromaror CBOIiCTBa
3JICKTPOJIUTOB u

MPOUCXOSAIIUX C HUMU




siaeHnii.  HaOmromaror u
OTIHCHIBAIOT peaxuu c
y4acTHEM  3JICKTPOJIUTOB C
MTOMOIIBIO €CTECTBEHHOTO
(pycckoro  WiauM  POIHOTO)
S3pIKa WM SI3bIKA  XFMHH.
@OopMyIUPYIOT BBIBOJBI 10
pe3yiabTaTaM  MPOBEJACHHOTO
IKCIICPUMEHTA
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Oomas
XapaKTEePUCTUKA
asemeHToB VI A -
xanbKoreHoB. Cepa

OOm1ast xapaKTepUCTHKA

anemeHToB VI A — rpynmsl. Cepa

B IPUPOJIE U €€ MOTyUYCHHUE.
AnnorponHsle MOAU(UKALUT
Cephl U UX CBOMCTBA.

XUMHYECKUE CBOMCTBA CEPHI U €€

[IPUMEHEHHUE.

Pemenue 3amau
JdeMoHcTpanum.
B3anmopencrsue cepsl ¢
MetaiaMu. ['opeHue
Cephl B KHCIOPOAE

Jarot o011yI0
XapaKTEPUCTUKY aTomaw,
MIPOCTHIM BEILIECTBAM u
COEIMHEHUSIM XaJIbKOT€HOB B
3aBUCUMOCTH oT ux
nosioxenus B [lepuoanueckoit
CUCTEME. XapakTepusyroT
CTPOEHUE, aJUIOTPOIHUS,
¢u3nueckue W XUMHUYCCKUE
CBOMCTBA,  IOJYy4YE€HUE U
MIPUMEHEHUE CepBL.
VYcraHaBnuBalOT ~ IPUYHUHHO-
CIIEICTBEHHBIE CBSI3M MEXIY
CTPOECHHUEM aToma,
XMMHYECKON CBS3BIO, THUIIOM
KPUCTAJUIMYECKON  PEIIETKHU
cepbl, €€ (QU3NYECKUMH U
XUMHUYECKUMH CBOMCTBaMH.
BrimonssroT pac4€rsl 1o
XUMHYECKUM (hopmyrnam u
YpaBHEHUSIM PEaKIU,
MPOTEKAIOIINX C YYaCTUEM
CEPBL.
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CepoBogopon 1
Cyb(UIBI

CepoBonopon:
MOJIEKYJIbI,
XAMHYECKHE,

¢usnueckue
MOJy4YeHHUe

CTpOCHHE

u
n

JdemoHcTpaums.
Komnekuust  cynbpuaHbIX
Py KauecTBenHnas

XapakTepusyroT COCTaB,
¢busnyeckue 1 XUMHYECKHE
CBOMCTBA, OJIyYEHUE U




3HAYEHHE.
kuciora. Cynbduasl u
3HaueHue. JlromMmuHO(OPHI.

CepoBonopoaHas

ux

peakmus Ha Cyab(OuI-uoH

NPUMEHEHUE COCTUHEHUHN
CEpbI B CTEIIEHU OKUCJICHUS -
2 ¢ UCIIONIb30BaHUEM
PYCCKOT0 (POIHOTO) sI3bIKA U
si3pIka XuMuu. Ha3piBaroT
COEJIMHEHUS CEPBI B CTENIEHU
OKHUCJICHHUS -2 110 popMyJie U
COCTaBIISIOT (DOPMYIIBI TIO UX
Ha3BaHHi0. COCTaBISAIOT
MOJIEKYJISIPHBIE Y HOHHbIE
ypaBHEHUS PeaKIuii,
XapaKTepu3yolue
XUMHYECKHE CBOMCTBA
COECIMHEHM CEPBI B CTEIICHU
OKUCJICHHUS -2.
OnuceIBalOT MIPOLECCHI
OKUCJICHUSA-BOCCTAHOBJICHHS,
ONpEACAIOT OKUCIUTENb U
BOCCTaHOBUTEIIb u
COCTaBJIAIOT 3JIEKTPOHHBIN
O6amaHc B peakuusaX ¢
y4yacTHEM Cepbl B CTENEHU
OKUCJICHUS -2.
VYcraHaBIMBaKOT  MPUYUHHO-
CIIEJCTBEHHBIE CBSA3U MEXIY
XUMHYECKON CBS3bIO, THUIIOM
KPUCTAUIMYECKOM  PEIIETKH
COEIMHEHU I CEepHI, X
¢buznueckuMu "
XUMUYECKUMH CBOMCTBAMU
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Kucnopousie
COCTMHEHHUS CePhI

Oxcun  cepoi(IV), cepuucras
KHCJIOTA, CYJb(QUTHI.
KayectBeHHast  peaxius Ha

CYJIb(QUT-HOH.
Oxcun cepri(VI), ceprnas
KHCJIOTA, CyIb(]aThl.

XUMHYECKUI
AKCTICPUMEHT
JdemoncTpanuu.
OOeciBeunBaHue
OKpAaIlIeHHBIX TKaHEW U

IBETOB CCPHUCTHIM I'a30M.

3alnChIBAIOT hopmyiibl
OKCHJIOB CEpbl, Ha3bIBAIOT HX,
ONMCHIBAIOT  CBOICTBa  Ha
OCHOBE 3HAHMH O KHCIIOTHBIX
OKCHOaX.

XapakTepu3yroT COCTaB,




Kpucramnoruapatsl.
KauectBennas peakuus Ha
cynbdaT-HoH.

BsanmogelicTBue
KOHIICHTPUPOBAHHOM

cepHoﬁ KHCJIOTBI C MCABIO.

OOyrnuBaHue
OpPraHMYECKUX BEIIECTB
KOHIICHTPUPOBAHHOM
CEpPHOM KUCIIOTOM.
JlabopaTopHble ONBITHI.
32. KauecTBeHHbIE
peakuuu Ha cynbdar-
WOHBI.

¢usznueckue M XHUMHUYECKUE
CBOMCTBAa CEpPHOM KHUCIIOTHI
KaK JIEKTPOJIUTA c
WCIIONB30BAHUEM  PYCCKOTO
(pomHOTO) s3BIKA W S3BIKA
XAMHH. CocraBnsitoT
MOJICKYJIIDHbIE W HOHHBIE
ypaBHEHUA peakuui,
XapaKTEePU3YIOIINX
XUMHUYECKUE CBOMCTBA CEPHOM
KHUCJIOTHI. Pacnio3nator
cynb(aT-uoHBHI.
XapakTepusyroT CBOIICTBa
KOHIIEHTPUPOBAHHOW CEPHOM
KHUCTIOTBl KaK OKHUCIHUTENsl C

UCIIOJIb30BAHUEM  PYCCKOTO
(pomHOTO) s3bIKA W S3BIKA
XAMHH. CocraBisoT
YPaBHEHUSI  OKUCIUTENIbHO--
BOCCTAHOBUTEJIBHBIX PEAKIIUM
METOI0M 3J€KTPOHHOTO
OanaHca.

BemmonHsror  pacyérel 1o

XUMHUYECKUM  (opMylnaM U
YPaBHEHHUSAM peaxkuui,
MIPOTEKAIOIIUX C  Yy4acTUEM
CEpPHOM KHUCIOTBI.

HaGmtomatroT u  onMchIBaroT
XUMHYECKUH SKCIIEPUMEHT

23

ILp.
3.«3yuenue
CBOICTB
KHUCITIOTBI»

Ne

CEepHOM

CepHast KMCJIOTa — CUJIbHBIN
anexTposut. CBoiicTBa
pa30aBIeHHON CEpHOI KUCIIOTHI,
KakK TUIIUYHON KUCIOTHI:
B3aMMO/ICHCTBHE C METaJIJIaMH,
OCHOBHBIMH U aM(OTEPHBIMU
OKCHuJaMH, OCHOBaAaHUSIMH U

[IpakTukym

VYyatcs oOparaThcs c
1a00paTOPHBIM
obopyroBaHuEM u

HarpeBaTeIbHBIMH TIPHOOPAMH
B COOTBETCTBHUH C HpaBI/IJ'IaMI/I
TEXHUKH 0€30I1aCHOCTH.
Hao0mromaror CBOICTBa




aM(pOTEpHBIMU THPOKCUIAMH,
cossaimu. KagyecTBeHnHas peakuus
Ha CyJib(aT-HOH.

JNEKTPOJIUTOB u
MPOUCXOJSIINX  C  HUMHU
SIBJIEHU. HaOmromaror wu
OTIHCHIBAIOT peaxuu c
y4acTHEM  3JIEKTPOJIUTOB  C
MTOMOIIIBIO €CTECTBEHHOTO
(pycckoro  WiauM  POIHOTO)
S3pIKa WM S3bIKA  XFIMHH.
@OopMyIUPYIOT BBIBOJBI IO
pe3yiabTaTaM  MPOBEJACHHOTO
JKCIIEPUMEHTA
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Obwas
XapaKTepUCTHKA
XUMHUYECKHX
AJIEMEHTOB
rpynmsl. A30T

VA

Oobmas XapaKTepUCTHKA
aneMeHToB VA rpynmbl. A3o0T,
CTPOCHME aTOMa M MOJIEKYJIBI.
duznyeckue U XUMUYECKHE
CBOMCTBAa M IIPUMEHEHHE a30Ta.
A30or B mpupome U €ro
Ouosiornyeckas poJib.

JdeMoHcTpanus.
Juarpamma
BO3yXa.
BuneodpparmenTst

«Cocras

n

cnaiiapl «[Itrnapu 6azapb»

Jatot o011y
XapaKTEPUCTUKY aTomaw,
MIPOCTHIM BEILIECTBAM u
COCIMHCHUSIM TTHUKTOTCHOB B
3aBUCUMOCTH oT ux
nojoxxeHus B [lepuoanueckon
CUCTEME. XapakTepusyrT
CTpoeHHE, (U3WYECKHEe U
XUMUYECKHE CBOMCTBA,
MOJy4YeHUEe ¢ TMPUMEHEHHE
a3oTa C  UCIOJIb30BaHUEM
pycCcKOro (pOaHOTO) sI3bIKa U
SI3bIKa XUMUHU.

HasbiBatoT coenuHeHus asora
mo ¢GopMmylne W COCTaBISIOT
dbopmMynel MO0 WX Ha3BaHUIO.
VYcraHaBnuBaOT ~ IPUYUHHO-
CJICICTBEHHBIC CBSI3H MEXIY
CTPOEHUEM aToma u
MOJIEKYIBI, BHJIOM
XUMUYECKOM CBS3U, THUIIOM
KPUCTAJUIMYECKOM  PEIIETKH
a30Ta U ero (U3HYECKUMHU U
XUMHUYECKUMH CBOMCTBAMH.




Beimonustor  pacu€tel Mo
XUMHYECKUM  (opMmyliaMm U
yYpaBHEHUSAM peaxiui,
MPOTEKAIOIIUX C Yy4acTUEM
azoTa
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AMMHaK.
AMMOHUSI

Conu

AMMUAK, CTPOCHUE MOJEKYJbl U
¢busnyeckue CBOIICTBa.
AMMUayHas BOJA, HaIIAThIPHBIN
CIUPT, rUApat aMMUaKa.
JloHOpHO-aKIIEeNTOPHBIN
MeXaHu3M O0pa3oBaHUS KaTHOHA
amMMoHUs. BoccraHoBUTEIbHEIC
CBOICTBA aMMHAaKa.

Comu aMMOHUS " 150:¢
IIPUMECHEHHUE. KauectBennas
peakuus Ha KaTUOH aMMOHHUS.

XUMUYECKUI
IKCIIEPUMEHT
JdemoHcTpaumnu.
[onyyenue, cobupanue u
pacro3HaBaHHE aMMHUaKa.
Paznoxenne 6uxpomara
aAMMOHHSI.
JlabopaTopHble ONBITHI.
33. KayecTBeHHas
peaxius Ha KaTHOH
aMMOHHUS

CocTtaBisroT GOpMYIIBI IO X
Ha3BaHUSAM. 3aIHCHIBAIOT
MOJIEKYJISIPHBIE U NOHHbIC
YpaBHEHUS PEAKIUH,
XapaKkTepU3yIOIINe
XHMHYCCKHE CBOMCTBA
aMMMaKa M coJIel aMMOHUS
.CoCTaBIISIIOT ypaBHEHUS
OKHUCJIUTEIIHLHO--
BOCCTAaHOBUTEIBHBIX PEAKITHIT
C y4acTHEM aMMHaKa C
MOMOIIIBIO 3JIEKTPOHHOTO
OajaHca.

VY craHaBIMBaKOT IPUYMHHO-
CJICZICTBEHHBIE CBS3U MEXKITY
BUJIAMH XUMHYECKUX CBA3CH,
TUMAMU KPUCTATUTMYECKUX
pEmETOK aMMHUaKa U cosei
aMMOHHUS U UX PU3HUESCKUMHU
1 XUMHYECKUMH CBOMCTBAMU.
[TpoBoasT, HAOIIOIAIOT U
OITMCHIBAIOT XUMHUYECKUI
SKCIEPUMEHT 110
pacro3HaBaHUIO HOHOB
aMMOHHMS C COOJIFOICHUEM
MPaBUJ TEXHUKHU
0e30IMacHOCTH.

BrInonHsa0T pacd€Tsl 0
XUMUYECKUM (popMyIiaM u
YpaBHEHUSIM PEaKIUid,




MIPOTEKAIOIINX C YYaCTHEM
aMMuUakKa

26 IT.p.Ne 4 [Tonydenue, cobupanue u [IpakTukym [Monydaror,  cobuparoT U
«[lonyuyenue pacrno3HaBaHHe aMMHUaKa. pacrno3HaT aMMHaK.
aMMuaKa u N3ydenne pacTBOPUMOCTH PaGoraror ¢ mabGopaTtopHBIM
U3YyYEHHUE ero aMMHaka B BOJIE U o0opynoBaHueM u
CBOWCTB XapaKTepUCTHKA OCHOBHBIX HarpeBaTeIbHBIMU TPHOOpaMu

CBOICTB rujipaTa aMMHaKa. B COOTBETCTBHH C IIPaBUJIAMU

KauectBenHast peakius Ha TEXHUKU 0€30IaCHOCTH.

KaTHOH aMMOHUS HabGmonaror u  ommchIBaIoT
XUMHYECKHIA DKCIIEPHUMEHT C
MOMOIIbIO pyccKoro
(pomHOTO) sI3BIKA W SI3BIKA
XUMUH. DopMyIHPYIOT
BBIBOABI IO  pe3yJibTaTaMm
IIPOBEJICHHOTO AKCIEPUMEHTA.
CorpyaHuyaioT B TIporecce
yu4eOHOrO0  B3aUMOJICHCTBUS
npu paboTe B rpynmnax

27 Kucnoponconepxa | Oxcupsl azoTa: XuMU4ecKuit 3anuceIBaoT peakuui,
II1€ COeANHEHUS HecosieoOpa3yroume u 9KCHEPUMEHT XapaKTepU3YIOIIHe
azora KHCJIOTHBIE. JleMoHCTpaLIUH. XUMHUYCCKHE CBOICTBA

A3OTHCTas KUCIIOTA U HUTPHTHI. BzaumoneiictBue OKCH/JIOB azora.

A30THas KUCJIO0TA, €€ NOJIyYeHUE | KOHLICHTPUPOBAHHOMN VYcraHaBIMBalOT  IPUYHUHHO-

u cBoiicTBa. Hutpartsl. A30THOMU KUCJIOTHI C CIIEZICTBEHHBIE CBSI3U MEXIY

Menpo. ['openue y€pHOro | BUAOM XUMHYECKOW  CBSI3H,

nopoxa. Paznoxenue TUTIOM KPUCTAIITMYECKON

HUTpaTa KaJlus ¥ TOPEHUE | PEMETKH OKCHIOB a30Ta U WX

28 Kucnopoacoaepxamiu JPEBECHOTO yroJIbKa B (buznuecKkuMu u
e COeJUHEHUS a30Ta HEM. XUMHYECKUMH  CBOHCTBaMM.

JlaGopaTopHble ONBITHI. | XapaKTEPU3YIOT COCTaB,

34. Xumnueckue CBOICTBa
a30THON  KHCJIOTBHI, Kak
3JIEKTPOJIUTA

dbuzmyeckue M XUMHUUYECKHE
CBOMCTBA a30THOUW KHCJIOTEI
Kak AJIEKTPOJIUTA,




MIpUMEHEHUE c
WCIIONB30BAHUEM  PYCCKOTO
(pomHOTO) s3BIKA W SI3BIKA
XUMUH.

3anuchIBalOT  MOJIEKYJISIPHbBIE
u VMOHHBIE ypaBHEHUS
peakuui, XapakTepU3yroIIue
XUMHYECKHE CBOICTBa
a30THOM KHUCIIOThI KaK
JIIEKTPOJIUTA. [IpoBogsr,
HaOJIOIal0T ¥ OMHCHIBAIOT
XUMHYECKHA  IKCIIEPUMEHT,
XapaKTEPU3YIOIIUi  CBOMCTBA
a30THOM KHUCJIOTBI Kak
ANEKTPOJIUTA, C COONIOICHUEM
MpaBUII TEXHHUKHU
0€301acHOCTH.
XapakTepu3yroT a30THYIO
KHCIIOTY KaK OKUCITHUTEb.
CocTaBisiOT ypaBHEHHUS
OKHUCIIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIHH,
XapaKTePU3YIOIINX
XMMHYECKHE CBOMCTBA
A30THOW KHUCITIOTHI KaK
OKHCITUTEIIS, C TIOMOIIIBIO
3JIEKTPOHHOTO OajaHca.
[IpoBoasT, HabmoAa0T U
OIHMCHIBAIOT XUMHUYECKUN
SKCIEPUMEHT,
XapaKTePU3YIOIINI CBOMCTBA
A30THOU KHUCTIOTHI KaK
OKHCJIUTENS, C COOMIONCHUEM
MIPaBWJI TEXHUKHU
0€30MacCHOCTH
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®Dochop u ero

docdop,

CTpOCHHE

aToMa

n

Jemoncrpanun. OGpasis

XapakTepus3yrT CTpOEHUE,




COCIIMHEHUS atorponust. @ocunbl. DochuH. | IPUPOIHBIX COSAMHEHUH | AJUIOTPONHIO, (PU3HUYECKHEe W
Oxcup dochopa(V) u | hocdopa. 'openue XUMHUYCCKHE CBOWCTBA,
oprodochopHas kuciota. | hochopa Ha BO3AYXE U B MOJIydCHHE ©  TPUMCHCHHE
docparsr. ®dochopusie | kucnopose. [lonydenne dbocdopa ¢ HUCHOTBL30BAHUEM
ynoopenus. MTHCEKTUIIMIBI. oenoro ochopa u pycCKOTO (POIHOTO) SI3bIKA M

WCIIBITAHNE €T0 CBOWCTB SI3bIKA XHUMUH.
Jlaboparopubie onbIThbl. | CaMOCTOSATENBHO OIUCHIBAIOT
35.KauecTBeHHBIC croiictBa okcuna (ocehopa(V)
peakiuu Ha Gocdar-uOH. | KaK KHUCIOTHOTO OKCHIA W
CBOMCTBa optodochopHoit

KHCJIOTHI.

[IpoBoasr, HaOMOIAIOT |
OIMCHIBAIOT XUMUAYECKUN
9KCIEPUMEHT ¢ COOJII0ICHUEM
paBUII TEXHUKU
Oe3omacHocTH.  Pacmo3Haror

(dhochar-noHsI
30 Oo6mas OO01mmas xapakTepuCTHKa JleMOHCTpaNMH. Hatot 00mIyI0
XapaKTEePUCTHKA aseMeHTOB |V A- rpymisr: Komnekmust «O0pasiibi XapaKTEPUCTHKY aToMawm,
ateMeHTOB [V A- | 0COOCHHOCTH CTPOCHHSI aTOMOB,  [IPUPOJIHBIX COCITUHEHUN OPOCTBIM  BEMIECTBAM U

TPYIIBL. YTIEPOL

MPOCTBIX BEUIECTB U COCIMHEHUM
B 3aBUCHUMOCTH OT MOJIOKEHUSI
31eMeHTOB B [lepuoanueckoit
cucrteme. YTIepon.
AOTponHbIE MOU(DUKALIUN:
anmas, rpadur. AMopdHbIi
YIIEpOJ ¥ €r0 CopTa: caxa,
AKTUBUPOBAHHBIA YTOJIb.
Ancopbuus. XuMudeckue
CBOMCTBA yTJIepoa.
Kokcoxummueckoe npon3BoJCTBO
u ero npoaykuus. Kapoussl.

yraeponay. IToptper H. 1.
3enuHckoro. [lornomenune
AKTUBUPOBAHHBIM YTIIEM
[PACTBOPEHHBIX BEILIECTB
MJIA Ta30B. Y CTPOUCTBO
IIPOTUBOTa3a

COCIMHEHUIM »3JIeMeHToB [V
A- Tpynnsl B 3aBUCUMOCTH OT

ux MIOJIOKEHUS B
[Iepnonnueckoi CUCTEME.
XapakTepu3yroT CTpOEHUE,

AIJIOTPONHIO, (U3NYECKUE U
XUMHYECKHE CBOWCTBA,
MOJIy9eHUE W TPHUMEHEHHUE
amop¢HOTO yriuepoga U €ro
COPTOB C HCIOJh30BAaHUEM
PyCCKOTo (pOAHOTrO0) sI3bIKA M
SI3BIKA XUMUH.

CpaBHUBAIOT CTPOEHUE U
CBOICTBa anmasza u rpadura.
OnuUCHIBAIOT OKUCTUTENHHO-
BOCCTAHOBUTEIbLHBIE CBOMCTBA




yriepoaa
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Kucnopoaconepkar
1€ COeIMHEHHUS
yriepojia

Oxkcun yraepona(Il):  crpoeHme
MOJICKYJIbI, TOJIy4eHHE U €ro
cBorictBa. Okcua yriepoaa(IV) ):
CTPOCHHE MOJICKYJIbI, TONy4YeHUE
U €ero CBOWCTBAa. YTrosbHas
KHCJIOTA. Conu YrOJIbHOM
KHCIIOTBI: KapOOHaTHI u
rupokapOoHaTel. TexHuueckas u
MuUIieBas cofa.

JlaGopaTopHbie ONbITHI.
36. [lonyyenue u
CBOWCTBA YTOJBLHOU
KHUCJIOTHI.

37. KauecTBeHHast
peakiyst Ha KapOOHAT-HOH

XapaxkTepusyroT COCTaB,
¢u3nueckue W XUMHUYECCKUE
CBOICTBa,  MOJIyuYeHUE U
MIPUMCHECHHE OKCHJIOB
yriaepoia ¢ HUCHOJIb30BaHUEM
PYCCKOro (pOIHOTO) s3bIKA U
SI3bIKA XUMUH.
YcraHaBnuMBalOT — NPUYUHHO-
CIIEICTBEHHBIC CBS3U MEXIY
BUJIAMH XUMHYECKHX CBS3EH,
TUTIAMU KPUCTAITNYECKHUX
PEIETOK OKCHUIOB VYIJIEPOJA,
ux ¢buznuecKkuMu u
XUMHUYCCKHUMH CBOMCTBaMH, a
TaKKe MPUMEHEHHUEM.
Co0momaror MpaBHIIa
TEXHUKH O€30MacCHOCTH MpHU
KCIIOIb30BaHUU MEYHOTO
OTOIUICHUSA. XapaKTepU3YIOT
COCTaB, dbuznyeckue "
XUMHYECKHE CBOMCTBA,
MOJy4YeHUEe ¢ TMPUMEHEHHE
YTOJIBHOW KHCIIOTHI U €€ cOoJen
(xapOonatoB u
TUAPOKapOOHATOB) c
WCIIONB30BAHUEM  PYCCKOTO
(pomHOrO) sA3BIKA W SI3BIKA
XUMUH.

NnmrocTpupytoT 3aBHCHMOCTH
CBOMCTB  COJIEH  YrOJIbHOU
KHCIOTBI OT MX COCTaBa.
[IpoBomsit, HabmOmalOT u
OTIHCHIBAIOT XUMHYECKUN

SKCTIIEPUMEHT C COOJIIOICHHEM




MpaBuI TEXHUKHU
0C3011aCHOCTH.

Pacno3nator  kapOoOHAT-HOH.
BeimonHsitor  pacy€rel 1O
XUMUYECKUM  QopMysiaM H
YPaBHEHUSIM peaxkiuu,
MPOTEKAOIIUX C y4acTHEM
COEIMHEHUH yriaepoaa

32 ILp. Ne 5. [Tonydenue, cobupanue u [IpakTukym [Monydaror,  cobuparor U
«[lomyuenue pacro3HaBaHHE YTIIEKHACIOTO pacIiO3HAKOT YIJICKUCIIBINA Tas3.
VIJICKUCIIOTO Ta3a U | ra3a. M3yueHue pacTBOPUMOCTH HaGmromatror ¥ ONMHCHIBAIOT
U3yUYEHHE ero YIJIGKHCIIOTO Ta3a B BOJIE U XUMHAYECKHI IKCIEPUMEHT C
CBOMCTBY» XapaKTePUCTHKA KUCITOTHBIX TIOMOIIIBIO PyCCKOTo
CBOWCTB YTOJIbHOM KHCIIOTBI. (pomHOTO) sI3bIKA W SI3BIKA
KauecTBenHnas peakuus Ha XUMHH. DopMyIHUPYIOT
KapOoOHAT- U THIPOKApOOHAT- BBIBOABI 10  pe3yJibTaTaM
HOHBI IIPOBEJICHHOT'O YKCIIEPUMEHTA.
CoTpyaHHYAIOT B IpoILEcce
y4eOHOrO0  B3aUMOJICHCTBUS
npu paboTe B rpymmax
33 YrneBoaopos Heoprannueckue u oprannueckue | Jdemoncrpanuu. Mognenu | XapakTepu3ylOT 0COOCHHOCTH

BEIIECTBA. Y TJIIEBOJOPO/IBI.
XUMHUYECKOE CTPOCHUE
OpPraHMYECKUX BEIIECTB, KaK
MOPAIOK COETUHEHMS AaTOMOB B
MOJIEKYJI€ [0 BaJIEGHTHOCTH.
Mertan, 3TaH, KaKk NpeJebHbIE
YIJIEBOAOPObI. DTUIIEH U
alleTUJIEH, KaK HENPEACIIbHbIE
(HEHACBIIIIEHHBIE) YTIEBOIOPOAbI.
I'openue yriaeBo1opoios.
KauecTBeHHbIe peaknu Ha
HEMpPeENbHbIE COCUHEHMS.

MOJIEKYJl METaHa, J3TaHa,
9THJICHA W  alleTHJICHA.
BzanmogeiicTBre 3THIICH C
OpoMHOMI BOJION u
pacTBOpOM IE€pMaHTraHaTa
KaJIAs

cocTaBa 51 CBOWCTB
OpPraHUYECKUX  COCIUHEHUU.
Pasznuuaror npenenpHele U
HEIIpeIeIIbHbIC

yriieBoaopoasl. HaszpiBaroT u

3aMHCHIBAIOT bopmybl
(MonexynsipHbIe "
CTPYKTYpHBIE)  Ba)XHEHIINX
MpeACTaBUTENEN

yrieBoiopoioB. llpennararor
9KCIIEPUMEHT 1o

paciio3HaBaHUIO CO€UHEHMI
HETIPCACIIBHOT'O CTPOCHUA.




Hao0mromaror 3a XOI0M
XUMHUYECKOTO 3KCIEPUMEHTA,
ONMKCHIBATH €ro U JenaTh
BBIBOJIBI Ha OCHOBE
HaOJIOICHUH. OUKCUPYIOT
pe3yNbTaThl KCIEPUMEHTA C
MOMOIIbIO pyccKoro
(pomHOro) s3bIKA, @ TAKKE C
MOMOIIbIO XUMHUYECKHX
(bopMyn U ypaBHEHUH.

34 Kucnoponconepxka- | DTWIOBBIN criupT, ero noiayyenue, | JJemoncrpauuu. OOmme | XapakTepu3ylOT CHOUPTHI, Kak
e OpraHuYecKue | MPUMEHEHUE U PU3NOIIOTUYECKOE | XUMHUYECKUE CBOMCTBA | KUCIOPOACOAEpKAILINE
COEIMHEHUS neiicreue. TpexaTOMHBIN clIUpPT KUCJIOT  Ha  IpUMEpE | OpraHUuYeCcKHe  COEIMHEHUs
runepud. KauecrBenHas YKCYCHOM kucnothl. | .Kinaccuduuupyror cnupTsl 1o
peaxiusi Ha MHOrOaTOMHbIE KauecTBeHHas peakuust Ha | aTOMHOCTH.
CHUPTHL. YKCyCHas — MHOT'O2TOMHBIE CITUPTHI HaspiBator  mpexacraButeneit
IIpeICTaBUTENb Kilacca OJIHO- u TPEXaTOMHBIX
KapOOHOBBIX KUCIIOT. CIMPTOB U 3alMCHIBAIOT U3
(hopMyIIBL.
XapakTepus3yrT KUCIOThI, KaK
KHCIIOPO/ICOAepKAIe
OpPraHUYECKHUE COCTUHEHUS.
HaszpiBator  mpencraButene
NpeAeNbHbIX U HENpPeIeIbHbIX
KapOOHOBBIX KHUCJIOT u
3aMUCBIBAIOT U3 OPMYIIBI.
35 Kpemnuit u ero Kpemnuii, ctpoenue ero atoma u | JleMoHcTpauuu. XapakTepusyrT CTpOCHUE
COEIMHEHUS cBoiicTBa. KpemHuii B npupoze. Komnekmus «O6pa3isi aTOMOB u KpPUCTAJJIOB,

Cunmuimas! u cuiad. Okeun
kpeMHusA(IV). KpemnaueBas
KHCJIOTa U €€ COIIN.

MPUPOIAHBIX COCTUHEHUIN
kpemHus». Komnekuus
CTeKJa, KepaMUKH,
LIEMEHTA U U3/CNIUN U3
HUX.

JlabopaTopHble ONBITHI.
38. [Iponyckanue

(i)I/ISI/I‘-IeCKI/IC U XHUMHYCCKUEC

CBOMCTBA,  IIOJy4EHUE U
IIPUMEHEHHE  KPEMHHUS  C
HCIIOIIB30BAHUEM  PYCCKOIO

(pomHOTO) sI3BIKA W SI3BIKA
XUMHUU.
Y cTaHaBIMBAalOT NPUYHMHHO-




YIJIEKHCIIOTO Ta3a yepe3
pacTBOp CHIIMKATa HATPUS

CIIEICTBEHHBIE CBSI3M MEXIY
CTPOCHHEM  aTOMa, BHJIOM
XUMUYECKOM CBS3U, THUIIOM
KPUCTAJUIMYECKOW  PEIIETKH
KpeMHHUS, ero (U3NYECKUMU U
XUMHYECKMMHU  CBOMCTBaMH.
Beimonnsror  pacuérel 1O
XUMHYECKUM  (opMylaMm U
YpaBHEHUSIM peakuuid,
IIPOTEKAIUX C  Y4acTUEM
KPEMHHUSI U €r0 COECIUHEHMII.
XapakTepu3yroT COCTaB,
¢usznueckue W XHUMHUYECKUE
CBOWCTBA,  MOJIYYEHHE U
pUMEHEHNE COEIMHEHUI
KPEMHHUSI C HCIOJIb30BaHUEM
PYCCKOTO (POJHOT0) s3bIKa M
s3plka  xuMuM. CpaBHUBAIOT
JTMOKCH/TbI yriaepoja u
KPEMHUS. OnuceiBaOT
BAYKHEUIINE TUTIBI IPUPOTHBIX
COCIMHEHUN KPEMHHUS  Kak
OCHOBHOTO JJIEMEHTa
JIUTOC(HEPHI. Pacno3naror
CUJIMKAT-UOH

36 CunukatHas [IpousBoacTBo cTekia U niemenTa. | JleMmoHcTpauuu. XapakTepus3yrT CHIIMKAaTHYIO
[IPOMBILLIIEHHOCTD [Iponykuus cCunMKaTHON Komnekuus nponykuumn IIPOMBIIIUIEHHOCTD U €€
MIPOMBIIIJIEHHOCTH: ONITHYECKOE CUJIMKATHOM OCHOBHYIO IPOJYKIHIO.
BOJIOKHO, KepaMuka, papdop, IIPOMBIIIUIEHHOCTH. VYcTaHaBIMBAaIOT aHAJIOIUU
¢asHc. OnTHYEcKOe BOJIOKHO. BuneodpparmenTs! u MEXIy pa3InYHbIMU
crnaiinsl «IIpousBoncTso OTPaCIsIMU CUITUKATHON
CTEKJIA U IEMEHTay. MIPOMBIIIIIEHHOCTH
37 ITonyuenue Hewmeraisl B mpupoze. JdemoncTpanuu. OnuceIBalOT HaXOKJIEHHUE
HEMETAJVIOB @pakrOHHAas MTEPEroHKa Komnexkuus «IIpupoaHeie | HEMETaUIOB B IPUPOJE.

KHJIKOTO BO3]lyXa, KaK CIIoco0
MOJIyYCHHST KHCIIOPO/Ia, a30Ta,

COCOAMHECHUS HCEMCTAJIIIOB)).

BuneodpparmenTs! u

XapakTepus3yroT
(bpaKIMOHHYIO MTEPETOHKY




aprona. [lomyaenne pocdopa,
KpeMHUsI, XJIopa, Uo/a.
DJEKTPOIIN3 PaCTBOPOB.

cnanapl «PpaKkoHHAsS
MepEeroHkKa >kMIKoro
BO3JIyXay.
Buneodpparmentst u
cnanael «llomydyeHue

KHJIKOTO BO3JIyXa KaK
COBOKYITHOCTH (DM3MYECKHUX
IPOIIECCOB. APryMEHTHPYIOT
OTHECCHHUEC aKTUBHBIX
HEMETAJJIOB K OKUCIIUTEIILHO-

BOJOpPOAA, KUCIOPOJa U BOCCTaHOBUTEIbHBIM
rajJjoreHoB npoieccam
NEKTPOIUTUYECKUM
crnocoooMm”
38 [Tonyuenue [lonyyenue cepHOM  KuCHOTHL: | JleMoHcTpanuu. XapakTepu3yrT XUMH3M,
BAKHEUILINX CBIPBE, XUMHU3M, | Mozenu annapaTtoB s CBIpBE, anmnapaTrypy, Hay4Hble
XUMHUECKUX TEXHOJIOTHYECKasi CXeMa, METO/]l | MPOU3BOJICTBA CEPHOM MPUHIUIIBI U IPOTYKIIHIO
COCIMHEHUI KUISIOIETO  CJO0sl,  NPUHLMIBI | KUCIOThl. Mozaenb IIPOU3BOJICTBA CEPHOU
TEII000MEHa, TPOTHBOTOKA W | KHIIALIEro ciosi. Monenb | KuciaoTsl. CpaBHUBAIOT
uupkKysinuu. Oneym. KOJIOHHBI CUHTE3a IIPOU3BOJCTBO CEPHOM
[Ipou3BoscTBO aMMuaka: ChIpbE, | aMMHUaKa. KHUCJIOTHI C IIPOU3BOJICTBOM
XUMH3M, TEXHOJIOTHYecKas cxeMa. | BuneopparmeHTsl 1 aMMHakKa
cnaiinsl «IIponsBoncTBo
CEPHOU KUCIOTBI».
BuneodpparmenTs! u
crnaiinsl «IIponsBoncTso
ammuakay. Kommeknus
«ChIpbE 7151 OJTYyYEeHUS
CEpPHOM KUCIOTBD.
39 O60061eHre o TeMe | YPOK-yIpaXHEeHHE C CamoctosrenbHas pabora | [IpoBoasT OIICHKY

«HemeTtasuipl 1 X
COCTUHEHUI»

HCIIOJIb30BAHNUE CAMOCTOSTEILHOM
paboThI MO BBHITTOJIIHEHHUIO
MPOBEPOYHBIX TECTOB, 3aJaHUI 1
YIPA)KHEHU.

COOCTBEHHBIX HOCTH)KEHHUH B
YCBOCHHUU TEMBI.
KoppekTupyrot cBou 3HaHHS B

COOTBETCTBUU c
IJIAHUPYEMBIM ~ PE3YyJIbTaTOM.
[Tonyyaror XUMUYECKYIO

nHpOpMaUA U3 PA3ITUIHBIX
nctouHukoB. [IpexacraBustor
nHpopmanuio o TeMe
«Hewmetamnel» B BUje Tabmuil,
CXEM, OIOPHOT0 KOHCIEKTa, B




TOM 4YHUCJIE C TNPUMEHEHHEM
cpeacts UKT

40 K.p. Ne2 1o teme: KontponbHas padora [IpumensarOT Ha  IpakTHKE
«Hemeraiuibl u ux paHee M3Y4YEHHbId MaTepua,
COEIMHEHUS» paboras mo rpymmaMm ¢

3aIaHUSIMU  Pa3HOTO  YPOBHSI

CJIO’KHOCTH, BBIITOJIHSIOT

KOHTPOJIbHYIO paboTy.
Metayiibl M uX coequHenusn (17 1)

41 [TonoxxeHue [Tonoxenne MeTaJIOB B Huckyccus OOBSACHAIOT 4TO TaKoe
METaJUIOB B [lepuonnueckoii cucreme MeTaiibl .Pa3nuuaiot Ghopmbl
[Tepuoanueckoit XUMHYECKUX 31eMeHTOB [l. U. CYLIECTBOBAHHUS METAJUIOB:
CUCTEME, CTPOCHHUE MeneneeBa, CTpOEHUE UX 3JIEMEHTHI u IIPOCTHIE
ATOMOB U KPUCTAJUIOB | aTOMOB M KPUCTAJLJIOB. BEILIECTBA.

Meramnnueckas CBsA3b U XapakTepus3yroT XHUMHUYECKHE
METAJUINYECKast KpUCTaJInYecKas 3JEMEHTBI-METAJUIBl [0  UX
peméTka. PuU3nUecKUe CBOMCTBA MOJIOKEHUIO B
METAJUIOB: 3JIEKTPO- U Ilepuonuueckoir cucrteme /.
TEIJIONPOBOAHOCTb, OTPAXKAIOILIAS n. Meneneena.
CIIOCOOHOCTb, MIIACTUYHOCTbD. [Iporuosupytor CBOMCTBA
CniaBbl YEpHBIE U IIBETHBIE HE3HAKOMBIX METaJUIOB  TIO
MOJI0KEHUIO B
[Tepuonnueckon cucTeme
XUMHUYECKUX 3jiemeHToB /. 1.
MenneneeBa. YCTaHaBIMBAIOT
MPUINHHO-CIIEJCTBEHHBIE
CBA3M  MEXKIYy CTPOCHUEM
aToMa, BHJIOM XHMHUYECKOM
CBSI3H, TUIIOM
KPUCTAUIMYECKOM  PEIIETKH
METaJUIOB — MPOCTHIX
BEIIECTB U UX COSIUHEHNN

42 OO6mue xumuyeckue | MeTamipl Kak BOCCTAHOBUTENH. | XUMUYECKHUI OOBSCHSIOT YTO TAKOE P

CBOWCTBA METAJIJIOB DNEeKTPOXUMHUIECKUI PAI | SKCTIEPUMEHT AKTHBHOCTH METAJIJIOB.
HanpspDkeHud.  B3aumopeiicteue | leMoHcTpanum. ITpumensitoT ero s

METAJIJIOB C HEMETAaJlJIaMU,

BzaumopeiictBue HaTpus,

XAPAKTCPUCTUKU XUMHUYCCKHUX




OKCHJaMM, KHCJIOTaMH, COJISIMH.
AnroMuHOTEpMUSL.

JINTUS ¥ KaJbIHUsS C BOJOM.
I'openue Hatpus, maraus
U Kejeza B KHCIOpOJE.
Bcenbimka TEPMUTHOMN
cMecu.  BsaumopeiicTBue
CMECH TOPOIIKOB CEphbl U
JKene3a, IMHKAa W CEpbl.
BzaumoneiictBue

ATIOMUHUS C KHCIIOTaMH,
ejaIo9aMu Hu BOJOM.
BzanmoneiictBue kenesa
U MEAM C  XJOPOM.
BzamMmoneiictBue memm ¢

KOHLICHTPUPOBAHHOU
cepHOM KHUCJIOTOM u
a30THOM KHUCJIOTOM
(pa3baBieHHOM u
KOHIIEHTPUPOBAHHOI).

JlaGopaTopHble ONbITHI.
39.B3aumozeiicTBue
JeJjes3a ¢ pacTBOPOM
cynbgara meau(Il)

CBOWCTB MIPOCTBIX BEIIECTB-
MetaiuioB .0O0001a0T
CUCTEMY XMMHYECKHUX CBOWCTB
METAJJIOB KaK
«BOCCTAHOBHUTEILHBIE
cBoiicTBa».COCTaBIIAIOT
MOJICKYJISIPHBIC YPABHCHHS
peaKkuuid, XapaKTepHU3YIOLINX
XHMHYECKHE CBOMCTBA
METAJIJIOB B CBETE y4eHUs 00
OKHCIIMTENBHO-
BOCCTaHOBUTEIbHBIX
poleccax, a peakiuu ¢
Y4aCTHEM 3JICKTPOJIMTOB,
IPEICTABIISTh TAK)KE U B
noHHOM BHe. HabmomaroT u
OIMCBIBAIOT PEAKIIUU MEKITY
BEILIECTBAMH C IIOMOIIBIO
PYCCKOTO (POAHOTO) sI3bIKA U
SI3BIKA XUMUH.
CaMocCTOSATETLHO TIPOBOIAT
OTIBITHI, TIOJITBEPIKIAIOTITHE
XHMHYECKHE CBOMCTBA
METAJIOB C COOJII0IEHUEM
IIPABHJI TEXHUKH

0e30macHOCTH

43 O0mas CtpoeHure aTOMOB U MPOCTHIX Jemoncrpanun. Oxpacka | OOBACHAIOT STHMOJIOTHIO
XapaKTePUCTHKA BEIIECTB. 3aBUCUMOCTh [JIAMEHU COSAUHEHUSIMHU Ha3BaHMSI TPYIIITEI «IIEIIOTHBIE
[{e104YHBIX METAUIOB | (PU3MUECKUX U XUMHUYECKHUX IICJIOYHBIX METAJIJIOB MeTaJLIbI». JaroT 001IyI0
CBOMCTB IIEIOYHBIX METAJIJIOB OT XapaKTePUCTHKY  MICIIOYHBIM
3apsa0B siep ux aToMoB. OKCHJIBI MeTallllaM 10 UX IOJIOKEHHIO
44 Oo6mas Y TUAPOKCHJIBI TIETOTHBIX B Ilepuoamueckoi cucreme
XapaKTEePUCTHKA METaJUIOB, UX MOJIyUCHHE, XUMHYECKHUX 3aeMeHToB JI. 1.

[I{erounbIX CBOMCTBA, IPUMEHEHNE. Meneneena.
METAJIOB Baxxueiiime coiu MEI0YHbIX XapakTepu3yrT CTPOCHHE,

METAJIOB, NX 3HAYCHUE B )KUBOU

(i)I/ISI/I‘IeCKI/Ie U XHUMHYCCKUEC




Y HE)KMBOW IIPUPOJIE U B KU3HU
4eJIoBeKa.

CBOMCTBA IIEIIOYHEIX
METAJUIOB B CBeTe 00IIero,
0COOEHHOTO M €JUHUYHOTO.

[Ipencka3epiBalOT (GU3HUYECKUE
U XMMHYECKHME  CBOICTBa
OKCHUJIOB U  THIPOKCHIOB
IIEJOYHBIX  METAJJIOB  Ha
OCHOBE HMX COCTaBa H
CTPOCHMSI W TOJTBEPIKIATh

MPOTHO3bI YPaBHEHUSIMHU
COOTBETCTBYIOIIMX  PEAKIMil.
[IpoBoasar pacdEThl 1o

XUMUYECKUM  (QopMysiaM H
YPaBHEHUSM peaxkiuu,
MPOTEKAOIIUX C Yy4acTHEM
IIEJIOYHBIX METAUIOB M HX
COCTUHEHUN

45

OO0mas
XapaKTEPUCTHKA
IHICJIOYHO3CMECIbHBIX
METAJIJIOB

46

Oomas
XapaKTepUCTHKA
MISJIOYHO3CEMCEIIbHBIX
METaJIOB

CrpoeHune aTOMOB U IPOCTBIX
BEIIECTB. 3aBUCUMOCTh
GU3NYEeCKUX W XUMHYECKHX
CBONCTB 1EJI0YHO3EMENBHBIX
METAIJIOB OT 3apsJioB sAep HX
aToMoB. OKcuAbl U THAPOKCHJIBI
HIEJIOYHO3EMENIBHBIX ~ METaJlIOB,
UX TIOJy4YyeHHE, CBOWCTBA U
IIpUMEHEHHe. Baxnenmme comaun
HIEIOYHO3EMENBHBIX ~ METAJUIOB,
UX 3HAUYE€HHE B MPUPOJAE U KU3ZHU
YeJI0BEKA. KapOonatsl U
TUAPOKapOOHATHI KaJIbIIUA.

XAUMHUYECKUMN
AKCTICPUMEHT
JdemoncTpauuu. Okpacka
IJIAMEHH COCAUHCHUSIMU
IETOYHO3EMETBHBIX
MeTasuioB. ["amenue
HU3BECTHU BOJOM.
JlabopaTopHble ONBITHI.
40.ITonyuenue
HM3BECTKOBOM BOJBI U
OIIBITHI C HEH.

XapakTepu3yroT CTPOCHHUE,
(bu3myecKkue M XUMHUYECKHE
CBOMCTBA MEI0YHO-
3€MENIbHBIX METAJIOB B CBETE
oO1ero, 0COOEHHOTO "
enquHuuHoro. Ilpeacka3piBaroT
dbusuyeckue U XUMHUYECKUE
CBOIICTBa OKCHJIOB U
ruapokcuaoB  MeramwioB A
TPYIIIBI HA OCHOBE MX COCTaBa
U CTPOCHUSI W TOJATBEPIKIAOT

IIPOTHO3bI YPaBHEHUSAMHU
COOTBETCTBYIOIIMX PEAKIIHII.
[IpoBomsar pacy€ThI 30}

XUMHYECKUM  (opMmynaMm U
YPaBHEHHUSAM peaxkuui,
MIPOTEKAIOIIUX C  Yy4acTUEM
LIEJIOYHBIX METAUIOB M HX
COCTUHEHUN




47 JKEcTKoCTL BOALI U JKéctkocth BOAbl: BpemeHHas U | JlemoHcTpanmu. OOBICHAIOT qTO0 Takoe
CIocoObI €€ IIOCTOSIHHASI. Crnioco0sr | [Tomyuenue ®KECTKOM BOABI | «GKECTKOCTh
YCTpaHEHHUS YCTpaHEHUS BPEMEHHOH | B3aUMOJEHCTBUEM BOAbDY. Paznuyator

HKECTKOCTH. Crioco0sl | yTIeKUcIoro ¢ BPEMEHHYI0O U TOCTOSIHHYIO
YCTpaHEHUS MIOCTOSIHHOM | U3BECTKOBOM BOJIOM. KEeCTKOCTh BOAbI. [Ipennararor
KECTKOCTU. MOHUTBL. YcrpaneHue BpeMEHHOM CHIOCOOBI YCTpaHEHUS
KECTKOCTU KUIISTYCHUEM M | KECTKOCTU BoAbl. [IpoBoasr,
T00aBKOM COJTBI. HAOJIIOIAIOT ¥ OMHCHIBAIOT
YcrpaHneHue MOCTOSSHHOW | XMMUYECKUH 3KCIIEPUMEHT, C
KECTKOCTU NOOABKOM COOTIOICHIEM TIPaBHII
coibl. IOHUTHI ¥ IPUHIMI | TEXHUKHU 0€30MacHOCTH
UX JIEUCTBUS
(BugeodparMeHr).

48 ILp.Ne 6. [Tosrydenune kECTKON BOIBI [TpakTukym [Momygaror,  cobuparor U
«Ilonyuenue B3auMo/ieiicTBUeM yraekucioro ¢ | ['pynmosas pabota pacno3HaKT YIJIIEKUCIBIN Ta3.
JKECTKOM BOJBI U W3BECTKOBOM BOJION. Ycrpanenue | MnnuBuayanpHas padora | OOpamarorcs c
CIoCcoOBI €€ BPEMEHHOM KECTKOCTH 1ab0paTOPHBIM
YCTpaHECHHUSI» KHITSTYCHUEM M T0OABKOW COJIBI. o0opyoBaHuEM u

YcerpaneHue nocTOsIHHOU HarpeBaTeIbHBIMU TpUOOpaMu
KECTKOCTU JOOABKOH COJIBI. B COOTBETCTBUU C MPABHIAMH
HcnbiTanue xECTKON BOBI TEXHUKHU 0e30MacHOCTH.
pacTBOPOM MbLJIA. HaGmromaror u  onmmchIBaOT
XUMUYECKUM SKCHEPUMEHT C
TTOMOIIIBIO PYCCKOTO
(pomHOrO) sA3BIKA W SI3BIKA
XUMMUHU. @OopMyIIHPYIOT
BBIBOABI 10  pE3yJibTaTaMm
MPOBEACHHOTO JKCIEPUMEHTA.
CotpyaHuyaroT B IIpoliecce
y4eOHOTO  B3aMMOJICHCTBHS

mpu paboTe B rpymnmax

49 ATFOMUHUH U €T0 CoenuHeHns ATFOMHAHHUS B | JlemoncTpanuu. XapakTepus3yoT  aTOMHHHUI

COCIMHCHUA

npupoje. XUMHUUYECKHE CBOMCTBA
amomMuHus. OCOOEHHOCTH OKCHJa
U THUJIPOKCHJA QIIOMHUHHMS Kak
aM(pOTEepPHBIX COCJIMHEHHII.

Konnexuust npupoiHbIx
COCTMHEHUN aJIIOMUHUSL.
BuneodparmeHTs! u
cimanael «OKcHua

M0 €ro TOJIOKEHHI0 B
[Tepnonnueckoi cucremMe
XUMHYECKHUX 3eMeHToB /Jl. .
Menneneena. OnuceIBaOT




Baxueiinime conu  aJrOMHHHUA

(xmopun, cynsdar).

ATIOMHHUS U €TO
MoaU(DHUKAITII.
[Tonydenue ampoTepHOro
THIPOKCH/IA ATFOMUHUS U
HCCIIEIOBAHHE €TO

cTpoeHue, (Qusnueckue
XUMHYECKHE CBOICTBa
ATIOMHUHHUS, TOATBEPXKAAs HUX
COOTBCTCTBYIOIIUMHU
YPaBHEHUSMHU PEAKIIHIA.

CBOICTB OOBACHSIOT  JBOMCTBCHHBIN
XapakTep XHUMHYCSCKHX
CBOWCTB OKCHJIa U TUAPOKCUA
AJTFOMUHUS.
50 Kemne3o OcoOeHHOCTH CTPOCHHS aToMa XUMHYCCKUN XapakTepu3ylT IOJO0KEHUE
51 Coenunenus xeiie3a | Jkenesa. JKesnezo B mpupo/ie. SKCIIEPUMEHT xkeneza B Ilepuoamyeckoi

Baxxueiimne pynbl xeiesa.
OKcHUIBI U THUIIPOKCH/IBI
xenesa(Il) u (111). Conun
xene3a(Il) u (III). Obnapyxenue
HMOHOB KaTHOHOB JK€J€3a B
pacTBope. 3HaUEHUE COCIMHEHUI
xKelesa.

JlabopaTopHble ONBITHI.
41. [lonyuyenue
ruapokcuioB xeneza(ll) u
().

42.KauecTBeHHBIE
peaKIuy Ha KaTHOHBI
xKeesza

CHCTEME XHUMHAYECKUX
3JIEMEHTOB I n.
Menpeineesna, 0COOEHHOCTH

cTpoeHust aroMa. OnuChIBaOT
¢busnyeckue W XUMHUYECKHE
CBOMCTBA xKenesa,
HOJTBEPK1ast ux
COOTBETCTBYIOIIMMH

YpaBHEHUSAMU peakuuii.
OOBACHAIOT HaNIW4YMe JIBYX
TeHETUYECKUX pAI0B
coenMHeHHH kenmesa Fe’+ u
Fe* .YcraHaBimMBaioT
3aBUCUMOCTh oOnacreit
IIPUMEHEHHsI JKelle3a U €ro
CIUIaBOB oT CBOMCTB.
[IpoBomsar pacu€rhl 1o
XUMHYECKUM  (opMylnaMm U
YPaBHEHUAM peakui,
IIPOTEKAIIUX C  Y4acTUEM
JKejleza M ero COeQWHEHHI.
HabmtomaroT ©  OnMChHIBaIOT
peakuuu MeXJy BelleCTBaMU
c IIOMOILIBIO PYCCKOTo
(pomHOTO) sI3BIKA W SI3BIKA




XUMHNHU

52

ILp. Ne 7 «Pemienue
PKCIIEPUMEHTAIIbHBIX
3ajiad 110 TeMe
«MeTab

Pewenne skciepuMeHTaIBHBIX
3aJa4 Ha pacrio3HaBaHUE U
II0JIyYE€HUE METAJJIOB U UX
COCTUHEHUN

[IpakTukym

DKCIepUMEHTATILHO
HCCIICTYIOT CBOMCTBA
METAJUIOB U HUX COCAUHCHHI,
pemarh AKCIePUMEHTAIbHbBIC
3aJa4yu o0 TeMe <«MeTajbly.
PabGorator ¢ mabopatopHbIM
00opyI0BaHUEM u
HarpeBaTeIbHBIMUA MPUOOPAMH
B COOTBETCTBUHU C IPAaBHIIAMH
TEXHHKHU 0e30IMacHOCTH.
Hab6mronaror CBOMCTBA
METAJJIOB U UX COCAUHCHHUUI U
SIBJICHUH, TPOUCXOMAAINUX C
HUMH. OnuchIBaIOT
XUMUYCCKHA  SKCIECPUMECHT.
DOopMyIHPYIOT BBIBOJBI IO
pe3yiabTaTaM  IPOBEACHHOIO
aKkcniepuMeHTa.  OmnpeaensroT
(ucxomst U3 ydeOHOW 3amadn)
HEO0OXOAMMOCTD
HCIIOJIL30BaHUS HAOJIOaEHUS
VI DKCTIEPUMEHTA
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Koppo3uss metainos
M CHOCOOBI 3aIlUThI
OT Heé

Koppo3zus xumnueckas u
3JEKTPOXUMHYECKas. 3almTa
METAJUIOB OT KOPPO3HH.

JdemoHcTpanum.
Kommexkmus «XuMHUYECKHE
HCTOYHHUKHU TOKay.
PesynpraTel nmurensHOro
SKCIEPUMEHTA 110
U3YUYEHHIO KOppO3UH
CTAIBHBIX  HM3JCINHA B
3aBUCUMOCTH OT YCJIOBHH
MPOIECCOB

OOBsCHSIOT 4TO TaKoe
KOPpO3Hsl. Paznuyarot
XUMHNYCCKYTO n
3JEKTPOXUMHUUYECKYIO
Koppo3uu.  Mmmoctpupyror
TOHSITHS «KOPPO3HSI»,
«XUMUYECKas KOpPpO3Us»,
«OQIEKTPOXUMHYECKAS
KOPPO3Us» MIpUMEpaMHu.
XapakTepusyoT CHI0COOBI
3alUThI METAJIJIOB oT
KOppO3UHn
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MeTtaiutbl B IpUPOJE.

Mertaiuibl B Ipupoe: B

JdemoHncTpanum.

Knaccudumupyrot dbopmbl

95 [lousTHe O CBOOOJIHOM BHJIC U B BHJIC BoccranoBienue Meay U3 | MPUPOAHBIX COCJIMHEHU I
METaJLTypriu COCUHECHUIA. okcuna memu(ll) METAaJIJIOB.
[Tonsatue o metayuypruu. YépHas | BOIOPOIOM. XapakTepusyroT oOmue
Y LIBETHAsI METAJLITypIUsl. BuneodparmenTst u CHOCOObI MOJTyYEHUs
[Inpomeramnyprus, crnaiinsl «IIponsBoncTso METAJUIOB: IHUPO-, TUAPO- U
TUAPOMETAILTYPrus, YyryHa U CTaJIn». 3JEKTPOMETAIITYPrHUH.
anekTpomeTautyprus. Jlomenusiii | BumeopparmeHTs 1 Konkperusupyror 3TH
npouecc. [Iepepaborka uyryna B | cnaiinel «3nenus us3 CHocoObl  mpuMepaMu U
CTallb. YyryHa U CTaIn». YPAaBHEHUSMU  peakuud ¢
DIEKTPOJIN3 PacIUIaBOB. BuneodparmenTs! u COCTABJICHHEM 3JIEKTPOHHOIO
crnaitabl «IIpon3BoacTBO Oasanca.
ATFOMUHHUS OnuceiBaOT JIOMEHHBIH
nporecc u
3JEKTPOJIUTUYECKOE
IIOJIy4EHUE METAIIIOB.
Paznuuaror 4EpHBIE 51
[[BETHBIE METAJLJIbl, YYI'YHbl U
CTaJIn
56 O06o001IeHre 3HaHUH | YPOK-yIIpaXHCHHE C CamocrosrenbHas pabota | O600IIaOT U
o Teme «MeTaabhy HCIIOJIB30BaHUE CaMOCTOSITEIILHOMU CHUCTEMAaTHU3HPYIOT CBOU
PAOOTBI 1O BBITOTHEHUIO 5 3HaHusA 10 TeMe: «MeTamb».
NPOBEPOUHBIX TECTOB, 3a/aHU 1 TTpHMEHSIOT Ha PAKTHKE
YHPAAKHCHHIH. paHee N3Y4YEeHHBIN MaTepuall,
paboTas Mo rpymnmnam ¢
3aIaHUSIMU PA3HOTO YPOBHS
CIIO’)KHOCTH
S7 KonTponbHas padot 3 [IpumeHsIOT Ha IpaKTUKe
o TeMe «MeTabshy paHee U3y4eHHBIN MaTepual,
paboTas o rpymmnam ¢
3a/laHUsIMU PA3HOTO YPOBHS
CJIO’KHOCTH, BBITIOJHSIOT
KOHTPOJIbHYIO paboTy.
XuMmus M OKpy:Kamowmas cpeaa (2 u)
58 IXI/IMI/IquKaﬂ \ Crpoenue 3emun: sipo, MaHTus, | JleMoHCTpanuu. \ WHTErpupyroT cBeAeHUsI 110




OpraHu3aIHs
TTAHETHI 3eMIIA

3eMHasi Kopa, WX XHUMHYECKUH
cocraB. Jlurochepa u e
XUMHYECKUM cocTaB. MuHepabl.

BuneodparmenTst "
cnaitapl «CTpoeHue 3emin
U € XUMHYECKUH COCTaB».

(dbuzmveckoit reorpaduu B
3HAHUS 0 XUMHUYECKOM
OpraHU3aIvy TUIAHETHI.

Pynei.  Ocamounbie  mopoasl. | Komnekuust muHepanoB u | XapakTEepU3YIOT
[Tone3nsie HCKOIIaeMbl€. | TOPHBIX MOPOA. | XMMHYECKHH COCTaB
XUMUYECKUI coctaB | Komneknus «Pynpl | reonormyeckux 000JI0YEK
ruapochepsl. XUMUYECKUH | METAJIOBY. 3emun.
cocTtaB arMochepsl. Paznuuator MuHepansl U
JlabopaTopHbIe ONBITHI.
43. U3yuyeHue rpaHura. FOPHPIC TIOPOAEL, B TOM
YHCJIE U PYIbl
59 Oxpana JleMoHcTpanIUu. XapakTepus3yroT  HCTOYHUKH
OKpy:xaroiel cpeapl | MctouHuku xumuueckoro | BuneopparmeHTsl U | XUMHYECKOIO 3arpsi3HEHUs
OT XUMHUYECKOTO 3arps3HEHUs OKpYXarollen | craipl «['nmobanpHbIe | OKpyKaroLIEih cpeapl.
Barps3HECHUS Cpenbl. ['noGanbHbIe | 3KONIOTHUECKUE MPOoOsieMbl | OMUCHIBAIOT rJ100aTbHBIC
3KOJIOTUYECKUE po0OJIEeMBI | YEeJIOBEUECTBAY 3KOJIOTUYECKUE pOOIIEMBI
YeJI0BEYECTBA: HNapHUKOBBIN YeJIOBEYECTBA, CBSI3aHHBIE C
3¢ (deKT, KUCIOTHBIE  JOXKIH, XUMUYECKUM  3arpsi3HEHUEM.
030HOBbBIE JIBIPBI. [Ipennarator yTH
MexnayHapoaHoe MUHUMM3ALUUN  BO3ICHCTBUSA
COTPYOHUYECTBO B  00OyacTu XUMHUYECKOIO 3arps3HEHMs] Ha
OXpaHbl OKpPY)KAIOIIEH Cpeapl OT OKPYKarOIIYIO cpeny.
XUMHYECKOTO 3arpsi3HEHUs. [TpuBoasT IPUMEPHI
«3enéHas XuMus». MEXYHAPOIHOTO
COTpYyJIHMYECTBA B 00JIacTH
OXpaHbl OKPY)KAIOIIEH CpENbl
OT XMMHYECKOT0 3arpsiI3HEHUS
O0001menne 3HaAHUI 0 XMMHUH 32 KypC OCHOBHOM mIKO0bI. [TogroroBka k OCHOBHOMY rocyiapCTBeHHOMY IK3aMeHY
(01) (79)
60 BemecTsa Crpoenne aroma B cootBeTcTBUU | [Ipeacrasisror uHpopmanuto mno teme «llepnonnyeckuit

C ITOJIOKCHHUEM
QJICMCHTA B

XUMHYECKOTO
[lepronnueckon

CHUCTEMEC.
CTpOCHI/IC BCIICCTBA: XUMHNYCCKas
CBA3b )51 KPpUCTAIIINYECKUEC

peméTKU. 3aBUCHUMOCTb CBOMCTB
00pa3oBaHHBIX dJIeMEHTaMU

3akoH U llepmoamueckas cucrema J[. M. Menneneea B
CBETC TEOPHHM CTPOEHHUS aroMa» B BHJIC TaOJHI], CXEM,
Ol'[OpHOl"O KOHCIICKTa, B TOM YHCJIC C HpI/IMeHeHI/IeM Cpe)ICTB

HUKT. Brmomgsor

TECTOBBIC

3aJaHusA 1o TEME.

[Ipencraastor uabOpMaIuio mo Teme «Buapl XUMHUECKIX
CBSA3€H W THUIBl KPUCTAJUIMYECKUX peleToK. B3auMocssa3b
CTPOCHUSI W CBOWMCTB BEMIECTB» B BHUJE TaOJIUIl, CXEM,




MPOCTBIX  BEIIECTB  (METaJIOB,
HEMETAIIJIOB, OJIaropoHBIX Ta30B)
OT TIOJIOKEHHUS DIIEMEHTOB B
IIepuonnueckoii cucreme.
Turnosnorus HeOpraHMYECKUX
BEILIECTB, JICJICHHE UX HA KJIaCChl
u rpynnsl. [IpencraBurenu

OIIOPHOT'O KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPELICTB
HUKT

61 XuMuyecKue [Mpu3naku u ycnoBus nporekanus | [Ipencrasustor uapopmanmio mo teme «Knaccudukanus
peakuuu XUMUYECKUX PEAKLUN. XUMUYECKUX  PpEaKUUid IO  pa3IMYHbIM  [PU3HAKAM.
Tunonorust xumudeckux peakuii | CKOpocTh XMMHYECKHX PEAKIHi» B BHIE TaOIUIl, CXeM,
10 Pa3JIUYHBIM OCHOBAHUSIM. OMOPHOT'O KOHCIIEKTa, B TOM YHCJI€ C TPUMEHEHUEM CPEICTB
Peakiiuu noHHOrOo 00OMeHa. WUKT. BreIDomHIlOT TECTOBBIE 33JaHUS 1O  TEME.
OKuCIUTENBHO- XapakrepusytoT OBP, okuciurens 1 BOCCTaHOBUTENb.
BOCCTAHOBUTEIILHBIE PEAKIIUU
62 OCHOBBI XUMUYECKUE CBOMCTBA IPOCTHIX | XapakTepus3yloT oOIIMe, OCOOCHHbIE W WHIWBUIYyaJTbHBIC
HEOpraHUYeCcKOM BCIIECTB. CBOMCTBa KHCJIOT, OCHOBAaHHWM, COJIEI B CBETE€ TEOPUH
XUMUU XapakTepHble XUMUYECKUE 3JEKTPOJIUTUYECKONM  AMCCOLUMALMH.  APryMEHTHPYIOT
63 OCHOBBI CBOMCTBa COJICOOpA3YIONINX BO3MOXKHOCTh ~IIPOTEKaHUS XUMHYECKHX pPEaKIuil B
HEOPraHU4YEeCKOu OKCHJIOB, TUJIPOKCUIIOB pacTBOpax  AJIEKTPOJUTAX  MCXOAS M3  YCIIOBUU.
XAMHAH (ocHOBaHMI, KUCIIOT U KnaccudgunupyroT HeopraHu4eckre BeIecTBa Mo COCTaBy U
aM(OTEPHBIX THIPOKCUJIOB), coiictBaM.  [lpuBomsT  mpuMepbl  NpelCTaBUTENEH
coJieit KOHKPETHBIX KJIACCOB M TPYIIIT HEOPTAHMUECKUX BEIIECTB
64 [ToBTOpEeHue u TectupoBanue, perieHue 3aa4 1 | BBIONHSIOT TECTHI U YIPAXKHEHUS, pelIaloT 3a/1a4u 10
00001IIEHHE 110 TEME. | BBINOJIHEHHE YIPAXKHEHUH 110 TeMe.
[ToaroroBka k TeMe [IpoBOAST OIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUU
KOHTpPOJIBbHOM paboTe TEMBI.
KoppektupyroT cBOM 3HaHHS B COOTBETCTBHH C
TJIAHUPYEMBIM PE3YJIHbTaTOM
65 KontponbHas [IpuMeHSIOT Ha IPAKTUKE paHee U3YUEHHBIN MaTepua,
paboTtaNed «torosas paborTasi 10 IPyIIaM ¢ 3aJaHUIMH Pa3HOrO YPOBHS
10 KypCy OCHOBHOM CIIOKHOCTH, BBINOJIHSIOT KOHTPOJBHYIO PaboTYy.
MITKOJTBD)
66 AHaNM3 KOHTPOJIbHOU KoppektupytoT cBou 3HaHUs
paboTtsl. [logBenenue
MTOTOB rojia.
67-68 PesepBHOE Bpemst




Kputepun oueHuBaHMsI JOCTUKEHU A 00yUAKO X CS

OcHoBHasl 33/1a4a ¥ KPUTEPH OIICHKU — OBJIAJIEHUE CUCTEMOU y4eOHBIX ACMCTBUN C N3y4aeMbIM YU€OHBIM MaTEPUATIOM.
CucreMa OIICHKH BKIIIOYACT B CeOSI BHYTPEHHIOO (OCYIIECTBISIEMYIO CAaMOM IIKOJION) ¥ BHEIIHIO (OCYIIEeCTBIsIeMasi BHEIIHUMU IO OTHOIIICHUIO K
IIKOJIE CITy)KOaMH).
JJist OTICHKH MCTIOIB3yeTCsl EpCOHUBUIIMPOBaHHAs HH(POPMAITUS U AHOHUMHAs (HeTepcoHU(DUIIMPOBAHHAS).
[TepconnduupoBaHHOM OIIEHKE MOIEKAT TOJIBKO METapeIMETHbIEC U PEIMETHbBIE Pe3yIbTaThl U3 0Jl0Ka «BBHITYCKHUK HAYYUTCS».
OrneHka JOCTHKEHHUN PeaTu3yeTcsi «METOJJOM CIIOKEHUS», IPU KOTOPOM (PUKCUPYETCS TOCTHKEHUE OMIOPHOTO YPOBHS U €r0 IMPEBbHIIICHHE.
JlJiss OTICHWBAHUS WCIIONB3YIOTCS: CTaHIAPTU3HUPOBAHHBIC TUCHMEHHBIC U YCTHBIC PaOOTHI, TIPOCKTHI, MMPAKTUICCKUE PaOOThI, 1a00paTOpHbIC PabOTHI,
TECTBI, 3a4EThl, TBOPUECKHE PabOThI, CAMOAHAIN3, CAMOOLIEHKA, HAOIIOICHUS U TIp.
Tunbl 3a1aHKi, KOTOPbIEe MCHOJIbL3YIOTCH AJIA OLEHKHU TOCTUKEHU I :
o popme OTBETA: C 3aKPBITHIM OTBETOM U OTKPBHITHIM OTBETOM,;
10 YPOBHIO NMPOBEPSEMBIX 3HAHUH, YMEHH, CIOCOOOB JIEHCTBHI: 0a30BBINM U MOBHIIIICHHBIN YPOBEHD;
IO UCIIOJIb3YEMbIM CPEICTBAM: 33/IaHus Ui MMCbMEHHOW UM YCTHOM Oece/bl, MPaKTHUECKUe 3aJaHus, 1TabopaTopHbIe paboThI;
1o opme MPOBEACHUS: I MHIUBUAYAITBHON WA TPYIITIOBON paOOTEHI.

Hrorosas oneHka cKjIaabIBaeTcs u3:
HAKOIJICHHBIX OLIEHOK (XapaKTepHU3yIOT AUHAMHUKY 00pa30BaTEeNIbHBIX TOCTUKEHUN yJaluxcs);
OLIEHKH 3a CTaHJapTU3UPOBAHHbIE UTOTOBBIE Pa0OTHI (XapaKTEPU3YIOT YPOBEHb IPUCBOCHUS CITIOCOOOB JEHCTBHIN)

BHYTpPEHHIOI0 CHCTEMY OLICHKH HA CTYNEHH OCHOBHOIrO o0miero o0pa3oBaHus KiIacCUQUUUPYETCA CIEAYOUMM OO0pa3soM M BKJIHOYAET
IIPOLEAYPBHI:

HHIMBHAYAJbHbIE Pe3yJbTaThl YYAIIUXCH - B cepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX YMEHHI M HaBBIKOB, BBISBISIOTCA B XOJE IMCHXOJIOTO-
MeAarornyeckoro MOHUTOPUHTA;

NpeaMeTHbIe Pe3yJIbTAaThI - PE3YJIbTATHI, [IOJYYECHHBIE B ITPOLIECCE OLIEHUBAHUS YUUTEISAMU LHIKOJIBI HA IIPEAMETHOM YPOBHE;

BHYTPHIIKOJIbHBIC PE3YyJbTAaThI - PE3YJIbTATHI, IOJy4EHHBIE B X0/1€ aAMUHUCTPATUBHOTO KOHTPOJISI, NTOTOBOM aTTECTALIMU yUYaIIUXCs

( KOHTpOJIBLHBIE PA0OTHI, MPOMEKYTOUHBIE, UTOTOBbIE, TUATHOCTUUECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTaThl - pE3yJIbTaThl OJIMMIIHNA]I, KOHKYPCOB, COPEBHOBAaHUH, KOH(pEpEHIINA U T.11.;

pe3yNbTaThl, MOJYYEHHBIE B X0/I¢ He3aBHCHMMON BHelIHeH OLeHKH - pe3yibTaThl nojdydeHHble B xoae [1A;

He)opMaTH30BaHHAS OlleHKA - TOPT(OIHO.



Jlnist onucanus AOCTIKEHUH 00y4aroImuxcs 1es1eco00pa3Ho yCTaHOBUTH CIIEIYIOIIUE MATh YPOBHEH:

YpoBeHb JlocTHKeHNe JIAHMPYEeMBbIX Pe3yJIbTATOB Ouenka (oTMeTKa)
Bba3zoBblii JEMOHCTPUPYET OCBOCHHE YYEOHBIX JEUCTBUN C OMOPHOM CHCTEMOI 3HAHUN B paMKax | «yIOBIIETBOPUTEIHHO» (i
YPOBEHb nuanazoHa (Kpyra) BbIIENEHHBIX 3anad. OBiajgeHue 0a30BBIM YPOBHEM SIBIISIETCSI | OTMETKA «3», OTMETKA
AOCTHKEHU I JOCTATOYHBIM JJIs1 TPOAOJDKEHUST O0yYeHHs Ha CIIeIyIOIIel CTYyIeH! 00pa30BaHus, HO HE | «3a4TCHO»).

110 MPO(GMILHOMY HaIPaBICHHUIO
IloBbIIEHHBIN | YCBOCHHE OMOPHOW CHUCTEMbl 3HAaHUM Ha YypPOBHE OCO3HAHHOTO IIPOM3BOJIBHOIO | OLIEHKA «XOPOII0» (0OTMETKa «4»);
YPOBEHb OBJIAJICHUS] y4E€OHBIMU JIEUCTBUSAMHU, JIOCTATOUHBIA O Kpyrosop, wmupora (Wiu

n30uparenbHOCTH) UHTepecoB. Takuwe oOydwarouiyecss MOTYT ObITh BOBIICYEHBI B

IIPOEKTHYIO JESITEIbHOCTD 110 IPEIMETY U COPUEHTUPOBAHBI Ha MPOJIOJIKEHUE 00yUEHUS

B CTapIIUX KJIaccax o JaHHOMY IpouIIio.
Boicokuid Bonee monHoe (110 cpaBHEHUIO C MPEABIAYIIUM) YCBOCHHUE OMTOPHOUM CHCTEMbI 3HAHUN HA | OIIECHKA  «OTJIMYHO»  (OTMETKa
YPOBEHb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOIO OBIA/ICHUS YU€OHBIMU IEHCTBUSAMU, JOCTATOYHBINA | «5»).

Kpyrosop, mupoTa (Wid HU30MpaTeIbHOCTH) UHTEpecoB. Takue oOydwaromuecs MOTYT

ObITh BOBJICYEHBI B TNPOEKTHYIO EATENbHOCTh MO MPEIMETy U COPHEHTHUPOBAHBI Ha

IIPOJIOJKEHHE 00YUEHHUs B CTapIIUX Kjaccax Mo JaHHOMY IpOQUIIIO.
IMonm:keHHBI | OTCYTCTBHE CUCTEMaTHUYECKON 06a30BON MOJArOTOBKH, OOYYaIOLIMMCS HE OCBOCHO JaXKe U | «HEYJOBIETBOPUTEIBHO
YPOBEHb MOJIOBUHBl ~ IUIAHUPYEMBIX  pe3ylbTaTOB, KOTOpPbIE  OCBauBaeT  OOJBIIMHCTBO | (OTMETKA «2»)

o0yyJaromuxcs, UMEIOTCS 3HaYMTeIbHbIE NMPOOeNbl B 3HAHUAX, AalibHeilee oOydeHue

3arpyaHeHo. [lpum sTom oOyuarolmuicss MOXKET BBINONHITH OTIENbHBIE 3aJlaHUs

MOBBIIIEHHOTO ypoBHA. JlaHHas rpynma oOydaroumuxcsi (B CpeJHEM B XoJe 0OydeHUs

cocraBisitonasi okoigo 10%) TpeOyeT crnenualbHOW JHUAarHOCTHKU 3aTpyAHEHUN B

o0y4eHMH, MpoOeNoB B CHCTEME 3HAHUM M OKa3aHWU IIEJCHANpPABIEHHON MMOMOIIU B

JIOCTHKEHHUN 6a30BOT0 YPOBHS
Hu3zkuii HQJIMYME TOJIBKO OTJAENbHBIX (PparMeHTapHBIX 3HAHMM MO TpenMeTy, JajbHeiIee | OLeHKa «IUI0X0» (OTMETKa «1»)
YPOBEHb oOyueHue MpakTU4YeCKH HEBO3MOXHO. Tpelyercs crenuanbHas MOMOIIb HE TOJBKO IO

yu4eOHOMY MpeaAMeTy, HO U N0 (HOPMHUPOBAHWIO MOTHBAIIMU K OOYYECHHIO, PA3BUTHIO
WHTEpeca K M3y4aeMou MPeIMETHON 00JIacTH, MOHUMAHUIO 3HAYMMOCTH TIpEAMETa JIs
YKU3HU U JIp.




XapakTepucTuka uudpoBoii oueHkn (0TMETKH)

«5» («OTJIMYHO») — YPOBEHB BHITIOJHEHUS TPEOOBAHUN 3HAYUTEIIBHO BBIIIE YOBICTBOPUTEIHLHOTO: OTCYTCTBHE OIMUOOK KaK MO TEKYIIEMY, TaK
0 MIPEBIAYIIEMY YIeOHOMY MaTepraiy; He 0oJiee OJIHOTO HEJ0YeTa; IOTHIHOCTD U IOJIHOTA U3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBIMIOJHEHUSI TPEOOBAHHI BBIIIE yIOBICTBOPUTEIHLHOTO: UCIIOIH30BAHUE JOMOJHUTEILHOTO MaTepraa, MOJHOTa U
JIOTHYHOCTh PACKPBITUS BOIPOCA; CaMOCTOSITEIBHOCTh CYKICHUH, OTPaKCHHWE CBOETO OTHOIICHHS K MpeaMeTy oOcyxaeHus. Hamwuue ommOOk u
HEJ0YETOB B KOJIMYECTBCHHOM BBIPAKEHUU MO OTACIBHBIM MPEAMETaM OTPAXKACTCS B JIOKANBHBIX aKTax O TEKYHIeW M UTOroBOH (pyOexHO)
aTTeCcTaluu 00yJarOIIUXCS.

«3» («yIOBJIETBOPHUTEIBHO») — JOCTAaTOYHBI MHHHMAIBHBIH YpPOBEHb BBINIOJHEHUS TPEOOBaHHIA, MPEIBSIBISIEMbIX K KOHKPETHOW padoTe,
OTJICJIbHBIC HAPYIICHUS JIOTHKH U3JI0KEHHUS MaTepualia; HEMOJIHOTA PAaCKPBITUS Bompoca. Hanwane omuOoK 1 HEA0YETOB IO OT/ACTBHBIM IIPEJIMETaM B
KOJIMYECTBEHHOM BBIPOKEHUH OTPAKACTCSI B JIOKAIBHBIX aKTaX O TEKYIICH U UTOTOBOM (PyOEIKHOM) aTTECTAllUU O0YJatOLIIXCS.

«2» («JI0X0») — YpPOBEHBb BBINIOJIHEHUS TPEOOBAHWN HIDKE YIAOBICTBOPUTEIBHOIO: HAPYIICHHWE JIOTUKH, HEMOJIHOTa, HEPACKPBITOCTh
00CyX1aeMOr0 BOIIPOCA, OTCYTCTBUE apTyMEHTAIMH JHOO0 OMMOOYHOCTh €€ OCHOBHBIX MOJOXeHUH. Hanuuue omuOoOK U HEIOYETOB 10 OTACIbHBIM
peIMeTaM B KOJIMYECTBCHHOM BBIPAKCHHUH OTPAXKACTCS B IOKAITBHBIX aKTaX O TEKYIIEH U HTOrOBOH (pyOeKHOI) 00 aTTecTamuu 00yJIaroIIuXxCsl.

KouTposbHO-u3MepuTe/IbHbIE MaTepHajbl MpEJHA3HAYEHBI 11 TPOBEPKH YPOBHS YCBOEHHS Y4eOHOTO MaTepuajia Ha OCHOBAaHUU
00pa30BaTeNpHOr0 MUHUMYMa COZEpX aHUs 00pa3oBaHUsl U TPeOOBAHUN K YPOBHIO MOATOTOBKH BBIMYCKHUKOB HIKOJ. OHM COCTaBJICHBI Ha OCHOBE
MHOTOJICTHEH TeIarOrMYeCKON MPAKTHKHU C YI€TOM Pa3IMIHBIX METOJMYECKUX pa3pabOToK.

[To BceM rimaBam Kypca M X paslienaM IpeiaraeTcsl TEKyIIHi 1 TEeMaTHYECKU KOHTPOJIb 3HAHUN U YMEHUH B GopMe XUMHUECKUX TUKTAHTOB U
TE€CTOB, CAMOCTOSITEIILHBIX U KOHTPOJBHBIX paboT. 3amanus 000MX BapUaHTOB PabOT CXOAHBI MO COACPXKAHUIO U XaPAKTEPY BBHIMOIHAEMBIX YICOHBIX
JEUCTBUN.

Jlnst opranmzanuu 3G PeKTUBHON pabOThI BCEro Kiacca ¢ Y4ETOM WHIUBUIYAIBHBIX CIIOCOOHOCTEH Ka)XJO0To ydalierocs B psje paboT, BXOISIINX
B ITOCOOMeE, MPeICTaBICHBI 3aJaHUs Pa3INYHBIX YPOBHEH CIOKHOCTH.

HezameHuMbIM MOMOIITHUKOM Ti€larora B KOHTPOJIC 3HAHUH SBJSIOTCS 3adaHus B ¢opme Tecta. VX MOKHO MCIOJIb30BaTh Ha Pa3HBIX dTamax
y4eOHOro Tmpolecca:

* MPU U3yYEHUU HOBOTO MaTepHaia;

* Ha dTalle 3aKpeIuIeHUs] U3y4eHHOI0 MaTepuaa;

+ Ha ypokax 0000111aro11ero NOBTOPEHHUS;

* MIPU TEKYIIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHUN U HABBIKOB YYalllUXCS;

* TP TTOATOTOBKE YYAIMXCS K SK3aME€HaM KaK B YCTHOM, TaK M B MUCbMEHHOU (opme, ocobenHo B popme EI'D.

JIst KaxKa0i TEMBI U €€ pa3JIesIoB PEII0KEeHbl TECTOBbIE 3aJJaHusl PA3HOT'0 YPOBHS CIIOXKHOCTH B ABYX BapUaHTAX, pacCUUTaHHbIE Ha 15—35 Mun
WJIM Ha MeJbIN ypoK. J[Jis BRICTAaBIICHUS OIEHKH TPEe/jIaraeTcs UCIOIb30BaTh CICAYIONIYIO MPOIEHTHYIO IIKAIY:

35% BBIIOJIHCHHEIX 3aJaHUM — OIICHKA «2»;

36—61 % — onenka «3»;

62—85% — orenka «4»;



86—100% — oreHKa «5».
B 3aBUCUMOCTHU OT peBy.HBTaTOB BBITITIOJIHCHU A pa6OTBI y‘-II/ITeJIB MOKET BHOCHUTH B HpeHHO)KCHHYIO CI/ICTeMy OILICHHUBAHUA KOppeKTI/IBBI, HOCKOJIBKy
OCHOBHAs I1eJIb KOHTPOJISI B JAHHOM CiIydae — He COOCTBEHHO BBICTABJIICHHE OLICHKH, a ONPECIICHUE YPOBHS YCBOCHHS YJYAIIUMHUCS Y4COHOTO
MaTepuajia M HallpaBJICHUH JajibHEHIIel paOdoThl Hal MOBBIIICHUEM KayeCTBa 3HAHUN

3anmanue nox mudpoit 1 onenuBaercs 3 6amramu; mox mudpoi 2 — 5 Gamtamu; moa mudpoit 3-8 OGammamu. 3agaHus, OTMEUYECHHBIE *, — s
WHAUBUAYAIbHOTO BBIIIOJTHEHHUS.

Ecnu He yka3zaHO MHOE, KayK/IbIil OTBET YaCTEN OLICHUBAETCA:

» yacth A — 2 Oayutamu;

» yactu B — 4 Gannamu;

- yactu C - 6 6anmamu.

OpHako HEe Bce yyaliuecsl MPUCTYMAroT K 3aaaHusM dactd C U TeM 0oJjiee BBIMONHAIOT WX IMOJHOCTHIO. UTOOBI MOBBICHTH IOJIOKUTEIBHYIO
MOTHBAIIMIO K BBHIOJHEHHIO 3a7aHuil yacTu C, yyuTellb MOKET OOBSIBUTH O BHICTABIICHUH IO PE3yIbTaTaM TECTa JABYX OLIEHOK: MEpBOi — 3a 4acTu A
u B, a Bropoii — 3a yacte C — ¢ UCIOJIb30BaHUEM MIPOLICHTHOM 1IKAJIbl OLIEHKU 3HAHUI.

Bormpocs! 17151 Bcex BUAOB KOHTPOJS 3HAHUN COCTaBIEHBI TAKMM OOpa3oM, YTOOBI MEAAror ¢ WX MOMOIIBIO MOT BBISIBUTH 3HAHUS YYAILIUXCS 110
BCEM Y3JIOBBIM BOIIPOCAM TJaBbl M pa3jiesia Kak Ha 0a30BOM YPOBHE, IJie HEOOXOAWMO TOJBKO BOCIIPOM3BEICHHE YUYeOHOrO MaTepualia, TaKk U Ha
YCIIO’KHEHHOM YPOBHE, TJIe TpeOyeTcsi yMEeHHUe aHAIM3UPOBATh M CPAaBHUBATH JaHHBIC, IPUMEHSIS] TBOPUECKHUE CITIOCOOHOCTH.

Bce o0y4aromue BHIBI KOHTPOJIS PEATOIATal0T KOJUICKTHBHYIO IEATEIbHOCTD YYALIUXCs JIN0O B ape, MO0 B TPYIIIE U CAMOIIPOBEPKY.

[Tpu moAroTOBKE K KOHTPOJIBHBIM paboTamM HEOOXOAMMO OOpaTUTh BHUMAaHHE HA 3a/laHUs YPOKOB 0000IIarolIero noBropeHus. B stom cinydae
y4aluecs: B COOTBETCTBUU CO CBOMMH CIIOCOOHOCTSIMH OTIPECIISIIOT JUIsA ce0s1 3aaHusl, KOTOPHIE MOT'YT BBITIOJIHHTb.

PacuerHble 3a/1aun pa3IMYHBIX TUIIOB U YPOBHEW CIIO’KHOCTHU IMPEJICTaBIEHBI B TOCOOMH OJI0OKaMM, a TaK)Ke BKIIIOYEHbI B pa3Hble BUJIbI KOHTPOJIS
3HaHUH. YUUTENh MOXKET I10 KEJIAHUIO BKIII0YATh MX KaK JIOTIOJHUTEIFHOE 33/1aHue B JIF0O00M BUI KOHTPOJIS WIH TpEAJiaraTh yYalluMcs OT/ACIbHbIE
CaMOCTOSITENIbHBIE PA0OTHI IO PELICHUIO MOTOOHBIX 3a/1ad.

IIpoBegeHne XUMHYECKOT0 ITMKTAHTA

3ananus U1si 000MX BapUAaHTOB KPaTKO 3alMCHIBAIOTCS HA JIMLIEBOM CTOPOHE JOCKM WJIM Ha KOJAOTPAHCIAPAHTE; OTBETHI HA BOMPOCHI KEJIATEIHHO
HamnMcaTh Ha OOpaTHOIM CTOPOHE TOCKH MJIM TAaK)K€ Ha KOJOTpaHCHapaHTe. YUYHUTEIb 3aUUTHIBAET COJIEpKAHNE BOMPOCA, yUalllUecs 3alUChIBAIOT OTBET
B TETPaIiX.
ITo okOH4YaHMM JUKTaHTa IPOBOJUTCS CAMOIIPOBEPKA!

+ OIIMOOK HET — OIIEHKA «5»;

« JonmyieHbl 1—2 omubku — «4y;

* JOIYIIEHBI 3 OMUOKH — «3%.

B 3aBucuMOCTH OT cTeNeHH MOArOTOBICHHOCTH YYALTUXCS YUUTENIb MOKET U3MEHUTh KPUTEPHUl OLIEHKH padoT B MOJIb3Yy yUCHHKA.

IIpoBeaenne caMmocTOATEILHOI PadoThI

CamocrosTenbHas padoTa mpearnoyaraeT Jubo napHyo, 1100 rpynmnoByo GopMy paboThl M JJae€T BO3MOXKHOCTH JIydllle OTpabOTaTh U3ydaeMble
BOIPOCHI [T0/1 KOHTPOJIEM YUHUTENS U B X0JI€ CAMOCTOSITENIbHOM AesITenbHOCTH (7151 oOydatomieit paboThl) JINOO JTydllle MOArOTOBUTHCA K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEACTOUT BBHIIOIHATH Ha CIEAYyIOIeM ypoke (Jutst o0oOmiaromeii paboTsl). 3ajaHusl BBITOIHAIOTCS B Tape (TPyIIe), 4To MO3BOJISET



SKOHOMHTH BpeMs Ha oTBeT. OtaenbHble 3afaHusi (MO 3HAKOM *) yyamiuecs BBINOJHSAIOT CAMOCTOSTENbHO. [l KOHTposid ydamumcs
MPEIOCTABIISIETCS] BO3MOKHOCTh CBEPUTH CBOM OTBETHI C 3TAJIOHAMH, KOTOPBIE OYAYT IaHbl YYUTEIIEM 110 OKOHYAHUH PaOOTHI.

OuneHkKa NpakTHYeCKUX YMEHUH y4aluuXxcs

Yunrenn JOJIKCH YUUTBIBATD!:

- IPaBUJIHOCTb OIIPE/IEIICHNUS 1IeJIH OIIbITa,;

- CaMOCTOATENBHOCTD N0J100pa 000PYAOBaHUS U O0BEKTOB;

- IOCJIEZI0BATEIBHOCTH B BHIITOJHEHUH PaOOTHI 110 3aKJIA/IKE OIIBITa;

- JOTUYHOCTh M TPAMOTHOCTh B ONMCAHWUU HAOJIIOJCHHI, B JOPMYIMPOBKE BBIBOJA U3 OMBITA.

Otmerka "'5" - IIPAaBUJIBHO OIIpEEIeHa LElIb OIIbITA,

- CAaMOCTOATENBHO, C HEOOXOIMMOH MOCIIEA0BATENFHOCTHIO MPOBEICHBI TOAO0p 000PYI0BaHUS U OOBEKTOB, a TAKXKe paboTa
0 3aKJIaJIKE OTIBITA;

- HAyYHO TPaMOTHO, JIOTHYHO OMMCaHbI HAOII0IeHUs ¥ C(hOPMYITHPOBAHBI BHIBOJIBI U3 OTIBITA.

Otmerka "4" - IIPABUJIBHO ONPEAEIEHA LENb OIbITA;

- CAaMOCTOATENIBHO MPOBEICHA paboTa 1Mo MoaA0opy 000pyI0BaHUs, 0OBEKTOB;

MIPH 3aKJIaJIKe OMbITa JOMycKaroTcs 1 -2 omuoKu;

- Hay4HO IPaMOTHO, JIOTUYHO OINMCAHBI HAOFOICHUS U CHOPMYITUPOBAHBI BBIBOJIBI U3 OTIBITA;
- B ONMCAHNH HAOJIOICHUH U3 OMbITa TOMYCKAIOTCS HEOObIINE HETOYHOCTH

Otmerka "3" - IPaBUJIBHO OIPEIEIIEHA LEIb OIbITA;
- noabop 06opyaoBaHUs U OOBEKTOB, a TAK)KE pabOTHI MO 3aKIIAJKE OIBITA TPOBEAEHBI C TOMOIIBIO YUUTEIIS;
- IOIYCKAIOTCA HCTOYHOCTH U OIITNOKH ITPpH 3aKJIaZIKE OIbITA, OIMMCAHUHN Ha6JIIOI[eHI/II>'I, q)OpMy.]'II/IpOBaHI/II/I BBIBOJIOB.

Otmerka "2" - HE ONpEIeIIEHa CAMOCTOSTEIIBHO LIENb OIIbITA;
- He 0TOOpaHO HYKHOE 000pPYIOBaHUE;
- TOTYCKAa0TCS CYIIECTBEHHBIE OMMUOKH MPH 3aKIaKe U 0)OPMIICHUH OTIBITA.

Ouenka ymenuiillpoBoasiT HaGa0aeHUS

Y4uTtens N0JKEH YUUTHIBATh!

- IPaBUJILHOCTh MPOBEACHUS HA0II0IEHUH TI0 3aJaHUIO;

- YMEHUE BBIACATH CYIIECTBEHHbIE IPU3HAKH Yy HAabI0jaeMoro oobeKTa (Imporecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0O()OpMJICHUH Pe3yabTATOB HAOIIOACHUN U B BBIBOJAX;
- IPOBEICHUE HAOJIIOICHHSI 10 3aJIaHHIO;

OtMmertka "5" - MMPaBWJIBHO TI0 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- BBIJICNICHBI CYIIIECTBEHHBIC MPU3HAKH Y HAOII01aeMOro 00BheKTa (Tpoiiecca);
- JIOTUIHO, HAYIHO 'PaMOTHO 0(hOPMIICHBI Pe3yJIbTAThl HAOJFOICHUH U BBIBOJIBI.

OtMmeTtka "4" - MMPaBWJIBHO T10 33J]aHUI0 YUUTEIISI TPOBEJACHO HAOIIOIEHNUE;
- TIPY BBIJICIICHUN CYIIECTBEHHBIX MPU3HAKOB Y HAOII0AaeMOro o0beKTa (TMpoliecca) Ha3BaHbl BTOPOCTENEHHBIE;
- IOITyCKaeTCsl HEOPEXKHOCTh B 0(hOpMIICHUH HAOJIIOICHUI U BHIBOJIOB.




OtMmertka "3" - IOMYCKAIOTCSI HETOYHOCTH | 1-2 OMMOKY B MPOBEACHUN HAOJIOACHHM 110 33 IaHUI0 YUUTEIS;
- IIpY BBIJEJIEHUN CYLIECTBEHHBIX IPU3HAKOB Y Ha0II0AaeMOr0 00BbEKTa (IIPOLiecca) BBIIEISIIOTCS JINIIL HEKOTOPBLIE;
- nomyckarotcst ook (1-2) B opopMieHnn HaOIIOCHUHN U BBIBOJIOB.

Otmetka "2" - orycKaroTes omuoku (3-4) B mpoBeeHUN HAOIIOACHUIA TI0 3a/IaHUI0 YUUTEJIS;

- HETIPaBWJIbHO BBIJIEJISIOTCS MPU3HAKU HAOII0AaeMOro o0beKTa (mpoiecca);

- ormyckatores omuoku (3-4) B opopmiieHnH HaOI0IeHUH U BBIBOAOB. DopMa aTTecTaliy o OUOJIOTHH MOXKET OBITh
pa3IMYHON: YCTHBIN SK3aMEH Mo Omiieram, 3aluTa pedepaTa, TECTUPOBAHUE, 3allIUTA IPOEKTA.

(I)OprI npeacraBJaCHUus 06p330BaTeJ'ILHBIX Pe3yabTaToB:
e Tabenn yCIeBacMOCTH I10 IpeAMETaM (C YKa3aHHuEM Tpe6OBaHI/II71, NpCAbABIIACMBIX K BbICTABJICHUIO OTMeTOK);

® TCKCTHl UTOTOBBIX JIMArHOCTHYECKUX KOHTPOJBHBIX Pa0OT, AUKTAHTOB W T.J. U aHAIU3 WX BBINIOJHEHUs oOydaronmmcs (MHpopmanus o0
3JIEMEHTAX M YPOBHSIX MPOBEPSEMOr0 3HAHUS — 3HAHUS, TOHUMaHHsI, IPUMEHCHHUS, CHCTEMATH3alHN);

® YCTHAas OIICHKA YCIICITHOCTH PEe3YJIbTaTOB, ()OPMYJIMPOBKA MPUYMH HEYAad W PEKOMEHIAIMHA 10 YCTPAHECHUIO TPOOEIOB B O0YYECHHOCTH I10
mpeIMeTam;

e nopThonno;

® pE3yNbTaThl TICHXOJIOTO-TICITATOTMYECKUX HCCIICOBAHUM, WUTFOCTPUPYIOMUX JUHAMUKY Pa3BUTHS OTACIBHBIX HWHTCIUICKTYalbHBIX H
JUYHOCTHBIX KauecTB oOyuaromierocs, YV /1.

Kpl/ITepl/lﬂMH OICHUBAHMUA SABJISIOTCA:

® COOTBETCTBHE JOCTUTHYTHIX MPEIMETHBIX, METAlpeIMETHbIX W JIMYHOCTHBIX PpEe3yJIbTaTOB OOyYalolmuxcs TpeOOBaHUSAM K pe3yiabTaTaM
OCBOEHHUs 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopazoBanus PI'OC;

e JMHAMHKa pe3yJibTaTOB IIPeIMETHON 00y4eHHOCTH, (popmupoBanus YV /1.
OneHka JOCTHKEHHSI METAIPEAMETHBIX PE3yJIbTaTOB MOXKET. [IpoBoasATCS B X04€ pa3nuyHbIX mpoueayp. OCHOBHOM MPOLEN POl HTOTOBOW OLIEHKU
JOCTHIKEHHS] METalpeIMETHBIX PE3YIbTATOB SABISAETCS 3auuma umo2068020 UHOUBUOYAIbHO20 NPOEKMd



