MyHununajabHoe 01IKeTHOEe 00111e00pa3oBaTe/ibHOE YUPeKIeHH e
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YpoBeHb: 0CHOBHOE 00111ee 00pa3oBaHUeE.
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IHosicHuTeALHAA 3aMMUCKA

Pabouast mporpaMma mo XMMUU Ha YPOBHE OCHOBHOTO 00Iero oOpa30BaHMsI COCTABJICHA HAa OCHOBE MMOJIOXKEHUH U
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTelIbHOM MpOrpaMMbl, IMpeacTaBieHHbIX B denepaibHOM
rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO OOIIEro 0Opa3oBaHMs, YTBEPKICHHOTO MpHKa3oM MMHHCTEpCTBA
oOpazoBanus 1 Hayku PD Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoit mporpammbl BociuTanusi. OCHOBHOW 00pa3oBaTeIbHON
nporpammbel MBOVY «PomanikuHckas cpesss mKoia». AZanTUPOBAHHOW MPOTpaMMbl OCHOBHOIO 001iero oopazosanust MbOY
«PomalkrHCcKasi CpeiHssl IKOJa», B COOTBETCTBUHU C

- [Tonoxenuem o pabdoueii mporpamme yuebHoro npeamera, kypca MBOVY «Pomamkunckas cpennss mkona» Cakckoro paiioHa
PecniyOnmuku KpbiM, 1 opueHTHpoBaHa Ha peaju3alldio B LEHTPE OOpa30BaHUS €CTECTBEHHOHAYYHOW MU TEXHOJOTHYECKOU
HanpasiieHHocTel «Touka pocray, cozmaHHoro Ha 0aze MBOVY «PomamikuHCKasi CpefHssi IIKOJIa», C LEJIbI0 Pa3BUTHUI Y
0o0y4aroluxcsi €CTeCTBEHHOHAy4YHOM, MaTeMaTU4ecKo, MH(OPMAaLMOHHON T'PaMOTHOCTH, (DOPMHUPOBAHHS KPUTHUUYECKOTO U
KPEAaTUBHOI'O MBIIUICHHS], COBEPIIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOW HAITPABICHHOCTH, 4 TAKKE JUIS
MPaKTUYECKOM OTPAa0OTKU yuyeOHOro MaTepuasia no yuyeonsiM rnpeameram «Dusukay,« Xumusy,«buonorus, « Texnonorus.

Ha 6aze nentpa «Touka pocrtay obecnedunBaeTcs peanu3anus 00pa30BaTENbHBIX MPOrPAMM €CTECTBEHHOHAYYHOU M

TEXHOJIOTHYECKOW HaIpaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHUSAMH 3aKOHOAATEIBCTBA B cdepe
oOpazoBaHuss U ¢ y4€ToM pekoMeHmaruii denepanbHOTO oreparopa ydeOHoro mpeamera «Xumus». OOpazoBaTeabHas
IporpaMma IMo3BOJIsIeT HHTETPUPOBATh PeAIM3yeMbIe 3/1eCh MOIX0/IbI, CTPYKTYPY M COJIEpKaHUE MPH OpraHU3allud 00yUdCHHS
xuMun B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J000ro u3 JOCTYIHBIX y4eOHO-MeToauueckux KomruiekcoB(YMK).
Hcnons3oBanue o0opyaoBaHus 1ieHTpa « Touka pocTa» M03BOJISIET CO37aTh YCIOBHUS:

* JUTSl paCUTUPEHHS COJIEPIKAHUS IIKOJIBHOTO XUMUYECKOTO 00pa30oBaHUs;

* JUTSI TIOBBIIIICHUS TTO3HABATENLHON aKTUBHOCTU 00YYaIONTUXCsl B €CTECTBEHHOHAYYHOM 00J1acTH;

e N1 Pa3BUTHUSL JIMYHOCTH peOEHKa B Tpollecce OO0ydYeHUs XHUMHH, €r0 CIOCOOHOCTEW, (OpMUPOBAHUS U
YIOBJIETBOPEHUS COIMAIBHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH;

el7ii  pabOTBl C OJAPEHHBIMU IIIKOJbHUKAMH, OpraHM3allid WX pa3BUTHSA B Pa3IMYHBIX 00JACTIX

00pa3oBaTeIbHON, TBOPUYECKON JEATETLHOCTH.
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[Tpumensis uudpoBbie 71a00paTOPUU HA YPOKaX XUMHH, YYAIIUECS CMOTYT BBITTOJIHUTh MHOKECTBO JIA0OPATOPHBIX
paboT U HKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOM IITKOJIBI.

HopMmaTuBHas 6a3a

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne273-D3 (pen. ot 31.07.2020) «O6006pazoBannu B Poccuiickoit @eneparum» (cu3m. U
nor ., Beryn .B ey ¢ 01.09.2020) . — URL.: http://www .consultant .ru/document/cons_doc LAW 140174 (nata oOpaiieHus:
28 .09 .2020)

2. [Tactmopt HanimoHanbHOTO MpoekTa «O0pazoBanue» (yTB. mpe3uaunyMomM Coeta npu [Ipesunente PO mo crparerndaeckomy
Pa3BUTHIO M HAIIMOHAJILHBIM IIPOCKTaM, IPOTOKOJI oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&n=319308&demo=1 (nara obpamenus: 10.03.2021)

3. 'ocynapcrBennas nporpamma Poccuiickoit deneparuu «Pa3zButre o0pazoBaHus» (yTBEpkKaeHA MOCTAHOBICHUEM
[IpaButensctBa PD o1 26.12 .2017 Ne 1642 (pen . ot 22 .02 .2021) «O06 yTBepKACHUH TOCYJaPCTBEHHOMN MPOrPaMMBbl
Poccuiickoit ®enepannu «Pa3sutue odpazoBanus» . — URL:

http://www .consultant .ru/document/cons_doc_LAW 286474/cf742885e783e08d938 7d7364e34126f87ec138f(nara obparienus:
10 .03 .2021)

4. Tlpodeccrnonanbubiii crangapt «llegaror (memarornyeckas neaTelbHOCTh B JOIMIKOILHOM, HA4aJIbHOM OOIIIEM, OCHOBHOM
oO1eM, cpeiHeM 0011eM 00pa3oBaHuM), (BOCIIUTATENh, YUUTENb)» (pea. ot 16.06.2019 r.) (Ilpukaz MunuctepcTsa Tpyaa u
corrasibHOM 3amuThl PD ot 18 okTsa6ps 20131 . Ne 5441, ¢ u3mMeHeHUsIMU, BHECEHHBIMU TTPUKa30M MUHHCTEpCTBA TPy/ia U
corzanutbl P® ot 25 nexadps 2014 r. Ne 11151 u ot 5 aBrycra 2016 1. Ne 4221) . — URL: //
http://mpodcrangaprnenarora.pd(aara odpamenus: 10 .03 .2021)

5. [Ipodeccuonanpupiit ctanaapt «llegaror monosHUTEILHOTO 00Opa3zoBanus AeTeit 1 B3pociubix» (IIpukas MunncrtepcTBa Tpyna
U cotasibHOM 3amuThl PO ot 5 mast 2018 1. Ne 2981 «O0 yTBepkaeHuun npodeccuoHanbHoro crangapra «llegaror
JIOTIOJIHATEIBHOTO 00pa3oBaHus jetelt u B3pocibix»).—URL://https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-


http://www.consultant.ru/document/cons_doc_LAW_140174
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
http://www.consultant.ru/document/cons_doc_LAW_286474/cf742885e783e08d9387d7364e34f26f87ec138f
http://профстандартпедагога.рф/

TOUYKA \!Pocm

blok/natsionalnyy-reestr-professionalnykh- standartov/reestr-professionalnykh- standartov/index .php? ELEMENT _1D=48583
(mata obparmenus: 10 .03 .2021)

6. deaepanbHbIi TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIN CTAaHIAPT OCHOBHOTO 00111eT0 00pa3oBaHus (YTBEPKIAEH MPUKA30M
MunucrepcTBa 0bpazoBanus u Hayku P® ot 17 nexadps 2010 r. Ne 1897) (pen.21.12.2020) . — URL.: https://fgos.ru (nata
obpamenus: 10 .03 .2021).

7. ®eepasbHBIN TOCYIapCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT CPEAHEr0 00MIero 00pa3oBaHusA(YTBEPKIEH TPUKA30M
MunucrepcTBa 00pazoBanus U Hayku P® ot 17 mas 2012 1. Ne 413) (pen.11 .12 .2020) . — URL.: https://fgos.ru(aara
obpamenus: 10 .03 .2021)

8. Meroaunueckre peKOMEHIAIMHU 110 CO3JaHUI0 U (DYHKIIMOHUPOBAHUIO JIETCKUX TEXHOMAapKoB «KBaHTOpHyM» Ha Oaze
o011e00pazoBaTeNbHBIX OpraHu3aliuil (yTBepkaeHbl pacnopsikeHueM Munucrepctsa npocsemienus PO ot 12 suBapst 2021 r . No

P-4) . —

URL:http://www.consultant.ru/document/cons_doc_LAW_374695(nataooparienns:10.03 .2021)

9. MeTouueckre peKOMEH/IAIMH 10 CO3aHNI0 M (PYHKITMOHUPOBAHHUIO IICHTPOB MUppoBoro oopazoBanus «IT-kyo»
(yTBep K aeHbI pacropsikeHrneM Munuctepcersa npocsetienus PO ot 12suBapst 20211 .NeP-5) - URL:http://www
.consultant.ru/document/cons_doc LAW_374572

(maraoOparmenus:10.03.2021)

10. MeTtoauveckne peKOMEHIANHY TI0 CO3aHMI0 ¥ (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BaTEeIbHBIX OPraHU3aAIMSIX,
PacroJIOXKEHHBIX B CEITLCKON MECTHOCTH U MaJIbIX TOpPOJiaX, LEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKON

HamnpaByieHHocTel («Touka pocTtay) (yTBEpKIEHBI pacnopsbkeHneM MuHHcTepcTBa pocBelenust Poccutickoit denepanuu ot
12suBaps2021r .NeP-6) .—URL.: http://www.consultant.ru/document/cons_doc_LAW_374694/(nata oopamenus: 10 .03 .2021)

Kparkoe onucanue noaxoaoB K CTPYKTYPHPOBAHUIO MATEPUAJIOB
B o6pazoBarenpHoii mporpamme (OI1) mpencTaBieHsl CleayOMMe pa3ieibl:


https://fgos.ru/
https://fgos.ru/
http://www.consultant.ru/document/cons_doc_LAW_374695
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/document/cons_doc_LAW_374572
http://www.consultant.ru/document/cons_doc_
http://www.consultant.ru/document/cons_doc_

TOUYKA \!Pocm

Metobl U3y4eHUs BEIIECTB U XUMUUYECKUX SIBICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
[TepBOHayYaNbHBIE XUMUYECKHUE TOHATHS .

PactBOpsHI.

OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTMHEHUM.

Teopust FNEKTPOIUTUUECKON JUCCOIIUALINH.

R T o

XUMHUYECKHE PEaKIIUH.
7. XuMHYecKue 3J1eMEHTHI (CBONCTBA METANIOB, HEMETAJJIOB M KX COSTMHEHMUI ).

B OCHOBY BBIJICJICHUA TAKUX PA3ACIIOB 3aJI0KCH XUMHUYECKUHN OKCIICPUMCHT, TPpAIUINOHHAA CUCTCMA U3YUCHUA XUMHUHU.
OcHoBHOM q)OpMOfI yq€6HOﬁ ACATCIIBHOCTHU ABJIACTCA XUMHYECKUHN OKCIICPUMCHT, HpOBOIIHMBIﬁ B BHJC Jla60paTOpHI)IX,
IMPAaKTHYCCKUX pa60T n ,Z[GMOHCTpaI_[I/If/'I. ﬂGMOHCTpaHI/IOHHHﬁ OKCIICPUMCHT IIPOBOAUTCA B TOM ClIydac, CCJIM OH OIIaCCH IJIA
BBITIIOJIHCHUA YIAITUMUCS UJIN HMGIOHIPIﬁCH HpI/I60p MpcaAcCTaBJCH B CIMHCTBCHHOM 3K3CMILLAPC.

Jliia u3ydeHus npeaMera « XUMHUs» HA 3Tane 0CHOBHOI0 0011ero oopazoBanusi oTBoauTcs 136 yacos:

8 kiacc - 68 yacos; 9 kiacc —68 yacos. JlaHHas oOpa3oBaTeNbHAS MPOrpaMMa 00ECIICUUBAET YCBOCHUE YUAIIIUMHUCS
BOKHEUIITUX XUMUYECKUX 3aKOHOB, TEOPUI U MOHATUH; (HOPMHUPYET MPEICTABICHHUE O POJIM XUMHUHU B OKPY>KAIOIIEM MHUPE U
YKU3HU 4YesioBeka. [Ipm 5 TOM OCHOBHOE BHUMAHUE YAENSAETCS CYIIHOCTA XUMUYECKUX PEAKIIUN U METOJIaM X OCYILECTBIICHUSI.

OaHUM U3 OCHOBHBIX MPUHITUIIOB TOCTPOCHUS TPOTPAMMBI SBJISICTCS MPUHIIUI JOCTYITHOCTH . DKCIIEPUMEHTAIbHBIC
JTaHHBIE, TTOJTYYEHHBIE YUAIIUMUCS MPU BBITTOJIHEHUH KOJMYECTBEHHBIX OIMBITOB, MO3BOJISAIOT YUAIIUMCSI CAMOCTOSATENIBHO JeaTh
BBIBO/IbI, BBISIBJIATH 3aKOHOMEPHOCTH. [10/1X0/1b1, 3aJI0’KEHHBIE B COJIEpKaHUE MTPOTPaMMbI Kypca, CO3/1at0T HE0OXO0IUMbIE
YCJIOBUS JIJIs CHCTEMHOTO YCBOEHUS YYaIIUMUCS OCHOB HaYyKH, JJIsl 00€CTICUCHUS Pa3BUBAIOIIETO U BOCIIUTHIBAIOILIETO
BO3/ICHCTBUSI OOYUYEHUS HA TUYHOCTH y4Yallerocs.

dopMupyemble 3HAHHS TOKHBI CTaTh OCHOBOW CHCTEMBbI YOSKICHH IMKOJIBHUKA, IEHTPAIBHBIM SJIPOM €0 HAYYHOTO
MHPOBO33PEHHUS.
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PabGouasi nporpamma no xumum A8 8—9 kiaaccoB
C UCI0JIb30BaHUeM 000pyaoBaHNs HeHTpa «Touka pocray

Ha 6a3e uentpa «Touka pocTa» obecrieurBaeTcsl peain3alus o0pa3oBaTeIbHbIX TPOrpaMM €CTECTBEHHO-HAYYHOU U
TEXHOJOTMYECKON HampaBlIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBHH C TPEOOBAaHUSIMH 3aKOHOATENHCTBA B chepe 00pa3oBaHuUs
U ¢ Y4ETOM pekoMeH1auuii deiepalibHOTro oneparopa y4eOHOro npeameTa « XUMHUD.

OO0pazoBaTenbpHas MpOorpaMmMa IMo3BOJISIET HHTETPUPOBATH PEaTU3yeMbIe TTOAXO0/bI, CTPYKTYPY U COJACpKAHUE TIPU OPTaHU3aIIN
oOyueHus xumun B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3e Jr000ro 13 JOCTYIHBIX yueOHO-MeTonnuecknx kKoMiiekcoB (Y MK).

Hcnons3zoBanue obopynoBanus «Touka poctay npu peanuzanuu 1anHod Ol no3BonisieT co3aaTh yCIOBUS:
-JIJISL PACIIMPEHUS COJIEPKaHUS IIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;
-JI7Is1 TIOBBIIICHUS [TO3HABATEIbHOW aKTUBHOCTH 00YYAIOIUXCSl B €CTECTBEHHOHAYYHON 00J1aCcTH;

-JUIs1 pa3BUTHS JIMYHOCTH peOEHKa B Ipoliecce 00yueHus: XMMUHU, €ro cllocoOHOCTEN, (POPMUPOBAHUS U yJIOBIECTBOPEHUS
COLIMAJIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

-J171s1 paOOTHI ¢ OTAPEHHBIMU IIKOJIBHUKAMU, OPTaHU3aLMU UX PAa3BUTHUS B PA3IUYHBIX 001acTsIX 00pa30BaTelIbHON, TBOPUYECKOM
NEATEIIBHOCTH.

Hopwmbl o11eHOK 32 BCce BH/bI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BBITIOTHEHUS TpeOOBaHU 3HAUUTEIHHO BBIIIE yIOBIETBOPUTEILHOTO: OTCYTCTBHE OITHOOK, KaK MO TEKYIIEMY,
TaK | 10 MpeabIAyleMy ydeOHOMY MaTepHraty; He 0oJiee 0JTHOTO HeAouETa.

«4» — ypOBEHb BBINIOJIHEHHS TPEOOBAHUI BBIILIE yIOBIETBOPUTENIBHOIO: HaM4Yue 2—3 omuO0K uin 4—6 HeA0UYETOB O
TEKyIlleMy Y4EOHOMY MaTepHally; He 0ojee 2 olnOOK Ui 4 HENOYETOB O IPOMAECHHOMY MaTepHally; UCIIOJIb30BaHHE
HEpalMOHAJIbHBIX PUEMOB PEIlIeHUs Y4eOHOM 3a/1au.

«3» — 0CTaTOYHBIM MUHUMAaJIbHBIN YPOBEHb BBIITOJIHEHUS TPEOOBaHU, TPEIBIBIIEMBIX K KOHKPETHOH paboTe: He Oosee 4—6
omn6ok uian 10 Hemou€TOB MO TeKyleMy yueOHOMY MaTepuaity; He Oosiee 3—S5 ommboK Ui He 6oJiee 8 HE0YETOB O
NPOHJCHHOMY y4eOHOMY MaTepuay.
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«2» — ypOBEHb BBINOJIHEHNS TPEOOBAHUI HUKE YIOBIETBOPUTEIBHOTO: Hajauuue oonee 6 omnOok miu 10 HegoueToB 1o
TeKyIIeMy MaTepuaiy; 6ojee 5 ommboK win 0osiee 8 HEJOUYETOB MO MPOUIEHHOMY MaTepuaty.

INTAHUPYEMBIE PE3YJIbTATbl OCBOEHUAA
YYEBHOTI'O IIPEIMETA «XUMMUs» B OCHOBHOU HIKOJIE

W3ydyeHne XMMUM B OCHOBHOM IIIKOJIE HAIIPABJICHO Ha JOCTUKEHUE O0yUYaIOUUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX
Y IIPEIMETHBIX PE3YyJbTaTOB OCBOCHHS YUEOHOIO MPEAMETA .

JINYHOCTHBIE pe3yJabTaThl

JIMuHOCTHBIC PE3yJIbTAaThl OCBOCHM:A IIPpOrpaMMbl OCHOBHOTO O6H_[€FO O6p330BaHI/I$I JOCTHUI'aOTCsA B XOO€ O6y‘—I€HI/I$I XUMHNHU
B CIUHCTBC y‘—IC6HOﬁ U BOCITUTATECIbHOM ACATCIIPHOCTU OpFaHI/I3aHI/II/I B COOTBCTCTBUM C TPpaAAUIIHOHHBIMHA pOCCHﬁCKHMH
COOUOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBCHHBIMH HCHHOCTAMU, IIPUHATHIMHA B 06HleCTBC IIpaBUJIaMH U HOpMaMH ITIOBCACHUA, U
CHOCO6CTBYIOT InmponecccaM CaMOIIO3HAaHUA, CAMOPA3BUTHA U COOUAIM3all11 06yqafonmxc;1 .

JIM4HOCTHBIE pe3yJabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTH, B TOM UUCJIE B YACTH:
Ilampuomuueckozo éocnumanus

1. I[eHHOCTHOTO OTHOIICHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHIECKOMY ¥ HAYYHOMY HACJICINI0, TOHUMAHUS
3HAYCHUS XUMUYECKON HAYKH B KU3HH COBPEMEHHOTO 00IIECTBa, CTIOCOOHOCTH BJIAJIETh JOCTOBEPHOIN HH(POpMAIIHEH O
MIePEIOBBIX TOCTHKCHUSAX U OTKPHITHIX MUPOBOM M OTEYCCTBEHHON XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUPaA U OOIIECTBA;

Fpam&aucmzo eocnumanusn

1. HpC}ICTaBJ’IGHI/IH 0 COOMAJIBHBIX HOpMAxX M IIpaBHJIaX MCKIIMIYHOCTHBIX OTHOIIICHUI B KOJJICKTHUBE, TOTOBHOCTHU K
pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTH ITPH BBIIIOJITHCHUH yqe6Hbe, II03HAaBAaTCJIbHBIX 3aJ1a4.

BrinmonHeHUN XMMHUUYECKUX OKCIICPUMCHTOB, CO3JaHNN y‘{e6HI)IX IIPOCKTOB, CTPCMIICHHUA K B3AUMOIIOHHMMAaHWUIO U
B3aMMOIIOMOIIHA B IIPOLICCCC ATOM y‘—IC6HOﬁ ACATCIBbHOCTH, TOTOBHOCTH OLICHHUBATD CBOC IMOBCJACHHUC U ITIOCTYIIKHU CBOUX
TOBapI/IH_Ieﬁ C MMO3UMIMH HPABCTBCHHLIX U ITPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOCHC}ICTBI/II\/'I IMOCTYIIKOB.

lleuuocm U HAYUHO20 NO3HAHUA
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1. MupoBO33pEHUECKHUX NPEICTABICHUN O BEILIECTBE U XUMUYECKON PEAKI[MH, COOTBETCTBYIOLIUX COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U COCTABIIAIOIINX OCHOBY Ul MIOHUMAHUS CYIIIHOCTH Hay4YHOUH KapTUHBI MUpPA; MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI PUPOBI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOAHOM CPEOH, O POJIU XUMUU B
ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

2. Ilo3HaBaTeIbHBIX MOTHBOB, HAIIPaBJICHHBLIX HaA ITOJIYYCHHUC HOBLIX 3HAHUU 110 XUMHU, HGO6XOI[I/IMBIX JJIA 00BICHEHUS
Ha6JII-OI[a€MI)IX IMponccCCOB U HBHCHHﬁ;

3. Tlo3naBaTenbHOM U MHPOPMAITMOHHOM KYJIBTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOATEIBHON paboThl ¢ yUeOHBIMU
TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHHUESCKUMU CPeICTBaMU MHGOPMAIIMOHHBIX TEXHOJIOTHIA,

4. WNHrepeca K 00y4EHHIO U TTO3HAHUIO, JTI0O03HATEIBHOCTH, TOTOBHOCTH U CLIOCOOHOCTH K caM000pa30BaHMUIo,
MCCJIEI0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIlPaBJIECHHOCTH U YPOBHS 00y4Y€HHUS B JaJbHEHIIEM;

Dopmuposanus Kyaiomypot 300P06b

1. Oco3HaHus IGHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 KU3HHU,
OCO3HaHUS MOCIEJCTBUN U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS alTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HE0OX0IUMOCTH COOJTIO/ICHUS MPaBUIT O€30MaCHOCTHU MPU OOPAIICHUH C XUMUYECKUMU BEIIECTBAMU B OBITY M pealibHOMN
KU3HH,

Tpyooeozo éocnumanus

1. KoMMyHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4€OHO-UCCIEI0BATENHCKOM, TBOPUECKOU U JPYTUX
BUJIAX JICATEILHOCTH; MHTEpECa K MPAKTUIECKOMY M3yUYeHUI0 Mpodeccuii U Tpyaa pa3IMuHOro pojia, B TOM YUCIIE Ha
OCHOBE NMPUMEHEHHUS MPEMETHBIX 3HAHHUM 110 XMMHUH, OCO3HAHHOTO BHIOOpA MHANBUIYATBLHON TPACKTOPUHU TIPOIOJKEHUS
00pa3oBaHus C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKon02uuecKo020 60cCnuUmMaHus

1. Dxosoruyuecku 1esecoo0pa3HOro OTHOLIEHHUS K MPUPOJIe KaK UCTOUYHUKY dKU3HHU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS,
MOHUMAaHMS IIEHHOCTH 3I0POBOTO U Oe30MmacHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY
bu3HUeCKOMY U TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIFOICHHMSI MPABIJT O€30MIaCHOTO TIOBEICHHUSI TPU
paboTe C BelecTBaMu, a TAK)Ke B CUTYaIlUsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;
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2. CnocoOHOCTH MPUMEHATH 3HAHUS, MIOJydyaeMble IPU U3yUYEHUU XUMUU, JIs PEIIeHUs 3aa4, CBSI3aHHBIX C OKPY Kalolen
IPUPOIHON CPEAOi, TOBBIIICHUS YPOBHS 3KOJIOTMUECKOU KYJIbTYphI, OCO3HAHUS TTI00aTbHOTO XapaKTepa HKOJIOTHYECKUX
po0JieM U MyTel UX pelieHus NoCpeICTBOM METO/IOB XUMHUM;

3. DKOJOrMYeCcKOro MBIIIJICHUA, YMCHUS PYKOBOACTBOBATHCA UM B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOfI n COHHaHBHOﬁ
ITPAKTHUKC.

MeTaHpeI[MeTHI)Ie PeE3yJabTaThI.

B cocraBe MeTanpeIMETHBIX PE3yIbTAaTOB BBIJICISIOT 3HAUUMBIC JIJIs1 (POPMUPOBAHKS MUPOBO33PEHUS OOIIICHAYYHbBIC
MOHATHS (3aKOH, TEOPHSs, IPUHIIUII, TUIIOTE3a, PaKT, CUCTEMA, IIPOIIECC, IKCIIEPUMEHT H JIp.), KOTOPHIE UCIIOIB3YIOTCS B
€CTEeCTBEHHOHAYYHBIX YUEOHBIX IIPEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUH U3 3TUX MIPEAMETOB (POPMUPOBATH MPEICTABICHUE O
IIEJIOCTHOM HAyYHOU KapTHHE MUpA, U YHUBEPCAJIbHbIC YUeOHbIC IEUCTBUS (IT03HaBaTEIbHbIC, KOMMYHUKATHBHEIE,
PeryJIATHBHBIE), KOTOPhIE 00eCIIeYnBaOT (HOPMUPOBAHKME TOTOBHOCTH K CAMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOU JIeITeIIBHOCTH.

MeTtanpenMeTHbIE PE3YJIbTATHl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBbI IO XUMHUU OTPAXKAIOT OBJIAICHHE
YHUBEPCAIBHBIMU [I03HABATEIILHBIMU ACHCTBUIMU, B TOM YUCJIE:

ba3zoevimu nocuueckumu oelicmeuamu

1. YmeHueM KCIONIb30BaTh TPUEMBI JIOTHYECKOTO MBIIIJICHUS IPY OCBOCHUHU 3HAHUI: paCKpPhIBaTh CMbICII XUMHUECKUX
NOHATHUH (BBIIEIATh UX XapaKTEPHbIEC TPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C APYTMMH MOHSTHIMU ), HCIIOIb30BATh
MOHATUS U OOBSICHEHUS OTIIETBHBIX (DAKTOB U SIBJICHUI; BBIOUPATh OCHOBAHUS U KPUTEPHH JIJIsl KJIacCU(DUKAITUU
XUMHUYECKUX BEUIECTB U XUMHUECKUX PEAKLUW; YCTAHABIMBATH IPUYMHHO CJICJICTBEHHBIE CBA3H MEX]y OOBEKTaAMHU
W3YYEHUS; CTPOUTD JIOTUYECKHUE PACCYKJICHUS (MHIYKTUBHBIE, IEyKTUBHbIE, IO aHAJIOTUH ); AEJIaTh BHIBOJBI U
3aKIIIOYCHMS;

2. YMeHHEM NMPUMEHSTH B MPOIECCE TTO3HAHUSI CHUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCTIOIB3YEMbIE B XUMHUH,
MpeoOpa30BLIBATH MTUPOKO MPUMEHSEMbIE B XUMHUH MO/JICIbHBIC MIPEACTABICHUS — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA),
xumMudeckas (popmysia U ypaBHEHHE XUMUYECKON PEaKIMy — MPHU PEIIeHUN y9eOHO-TI03HABATEIbHBIX 33/1a4; ¢ y4ETOM
ATUX MOJIEIBHBIX TIPE/ICTABIICHUN BBISBIIATD U XapaKTEPU30BAThH CYIIECTBEHHBIC TPU3HAKN U3y9a€MbIX OOBEKTOB —
XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUN;
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Ba303bmm uccnedoeameﬂba(umu Oeﬁcmeu;mu

1. YMmeHueM KCIosib30BaTh MOCTABIEHHBIE BOIPOCH B KAUECTBE MHCTPYMEHTA NIO3HAHMSI, @ TAKKE B KAUECTBE OCHOBBI JJIs
(opMUPOBaHUS THIOTE3BI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

2. IlpuobpereHue oOmbITa MO MIAHUPOBAHUIO, OPTAHU3AINY U TIPOBEACHUIO YICHHUECKUX SKCIIEPUMEHTOB: YMEHHE
Ha0JII0AaTh 32 XO JIOM IIPOILEcca, CAMOCTOSTENILHO IPOTHO3UPOBATh €r0 pe3ysbTaT, (hopMyIupoBaTh 0000LIEHUS U
BBIBO/IbI [10 pe3yJIbTaTaM IPOBEAEHHOIO ONbITA, UCCIEN0BAaHUS, COCTABIATH OTUET O MPOJEIAHHON padoTe;

Pabomoit c ungpopmavueii

1. YMeHueM BHIOMPATh, AaHATTM3UPOBATH U HHTEPIPETUPOBATH MH (YOPMAITHIO PA3IMIHBIX BUAOB U (POPM IpeICTaBICHNUS,
MOJTy9aeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO TOIYJISIpHAS IUTEpaTypa XUMHUIECKOTO COIEP KaHMS, CIIPABOYHBIC TOCOOHUS,
pecypcol MIHTEpHETA);

2. YMeHneMm IIPUMCHATDH pa3JIN4YHbIC MCTOJbI U 3aIIPOCHI IIPU 110 UCKC U 0T60p€ I/IH(i)OpMaLII/II/I N COOTBCTCTBYIOIIUX JaHHBIX,
H€O6XOI[I/IMBIX JJIA BBIITOJIHCHU L y‘-I€6HI>IX H I1I03HAaBaTCJIBHBIX 3aJa4 OHpCIIeJIéHHOFO THIIA, HpI/IO6pCT€HI/I€ OIIbITA B
00J1aCTH UCIOJIHL30BaHUS I/IH(i)OpMaI_[I/IOHHO KOMMYHHKATHUBHBIX TGXHOHOFHﬁ, OBJIaACHHUC K}UIBTYpOﬁ AKTHUBHOI'O
HCIIOJIBb30BaHUs PA3JIMIHBIX ITOMCKOBBIX CUCTCM;

3. YMeHueM HCToibp30BaTh U aHATM3UPOBATH B MPOIecce YUeOHOM 1 UCCIIEI0BATENBCKOM NeATeIbHOCTH HHPOPMAIIHIO O
BIIMSIHUM TIPOMBIIIIJIEHHOCTH, CEJIBCKOT0 X035MCTBAa M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH TPUPOIHON CPEBI;

Yuueepcaﬂbubmu KOMMYHUKAMUBCHbBIMU oelicmeuamu

1. YMeHueMm 3amaBaTh BOMPOCHI (B X0JI€ JUAIOTA /WM TMCKYCCHUM) TIO CYIIIECTBY 00CYK/1aeMOl TeMbI, (HOPMYITUPOBATH CBOU
MIPEIOKCHUS OTHOCUTETHHO BBITTOJTHEHHSI PE/TIOKEHHOM 3a1a49H;

2. IlpunobOperenune ompiTa MPE3EHTAIMN PE3YJIBTATOB BBHIITOJHEHHS XUMHUECKOTO SKCTIEpUMEHTa (J1TaO0paTOPHOTO OIIBITA,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MTPOEKTA);

3. 3auMHTepecOBaHHOCTh B COBMECTHOW CO CBEPCTHHKAMU MO3HABATEIILHON U UCCIIEIOBATEILCKON ACATEIHHOCTH MIPU
pEIICHNN BO3HUKAIOIINX MPOOJIEM HAa OCHOBE y4€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS MO3UIIHH (00CYXKIeH s, 0OMEH
MHEHUSIMH, «MO3TOBBIC IITYPMBI» U JP.);

YHnueepcanvnvimu pezynamuensimu oeicmeuimu
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1. YMeHueM caMOCTOSITENIbHO ONPEEATh LENH NeATeIbHOCTH, INITAHUPOBATh, OCYIIECTBIIAThH, KOHTPOJIUPOBATh U MPU
HEO0OXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIILHOCTh, BEIOUpaTh Haubosee 3 (HeKTUBHBIE CTIOCOOBI PEIICHHS YIECOHBIX U
MO03HABATEINBbHBIX 3a/1a4, KOPPEKTUPOBATDH MPEAJIOKEHHBINA aJITOPUTM JIEUCTBUM MPHU BBITIOJIHEHUU 3a/IaHUH ¢ y4ETOM
MOJTYYCHUST HOBBIX 3HAHHM 00 M3y9aeMbIX O0BEKTaX — BEIIECTBAX U PEAKITUAX;

2. YMeHHMEeM HCIOJIb30BaTh U AHAJIM3UPOBATE KOHTCKCTHI, ITPCAJIAracMbIC B YCJIIOBHUHU SaﬂaHHﬁ.

HpeIlMeTHble PE3YIbLTATDI

B cocTaBe npeaMeTHBIX pe3yJIbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO COIEPKAHUS, YCTAHOBIEHHOTO JAHHOU MPUMEPHOU
paboueit mporpaMMoii, BBIACIISIOT: OCBOCHHBIE 00YUAIOITMMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUM, crierupudecKkre
JUTSI TIpEIMET HOM 00s1acTu « XUMUS», BUBI JEATEILHOCTH 10 TIOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALIUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYAIUsIX.

[IpeameTHbIC PE3yNIbTATHI IPEICTABIICHBI IO IOJIaM 00YYEHUS U OTPakaroT CHOPMUPOBAHHOCTH Y OOYHAIOIINXCS
CIEIYIOMMNX YMEHUM:

8 KJIACC
1. Packpwvieamsb CMBICTT OCHOBHBIX XUMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMUYECKHUI JIEMEHT, TPOCTOE BEIIECTRO,
CJI0KHOE BEIIECTBO, CMECH, BAJICHTHOCTh, OTHOCUTEIIbHAS ATOMHAs M MOJIEKYJIApHAs: MAacCa, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas J0JII XUMUYECKOTO JIEMEHTa, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPHUIIATEIILHOCTh, CTETICHb OKUCIICHHS, XMMUYECKAasi pEeaKIIus, TETIOBOM 3P hEeKT peakiuu, KiiacCuPpuKamus
peakiuii, XuMru4yeckas CBsi3b, paCTBOp, MaccoBas J10JIsl BEIIECTBA B paCTBOPE;

2. Unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHN (CM . 1T . 1) ¥ TPUMEHSAThH 3TH TIOHATHSI IPU OTIMCAHUHT
BEILIECTB U UX NIPEBPAILICHUN;

3. Ucnonvzo6ams XUMUUECKYIO CHMBOJIUKY ISl COCTaBJICHUS (POPMYJII BEIIECTB U YPaBHEHUN XUMHUECKUX PEAKIINIA;

4. Onpeoensimov BAICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCIICHb OKUCIICHHS JICMEHTOB B OMHAPHBIX
COCIMHEHUSIX;, MPUHAJIC)KHOCTh BEIIECTB K ONPEIeIEHHOMY KJIaCCy COCTMHEHUM 10 GopMyiiaM; BU XUMHUECKOU CBSI3U
(koBajJIcHTHAs ¥ MIOHHAS) B HCOPTAHMYCCKUX COCAMHCHUSX;

5. Packpvieamwv cmbica nepuoauueckoro 3akona Jl. M. MeneneeBa: 1eMOHCTpUPOBATh MIOHUMAHUE MEPUOIUIECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKUX JIEMEHTOB OT X MOJIOKEHUS B IEPUOJUUECKON CUCTEME; 3aKOHOB COXPAHEHHUS MACChI
11
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BEIIECTB, MOCTOSHCTBA COCTAaBa, aTOMHOMOJICKYJIIPHOTO YUEHUs, 3aKOHA ABOTAPO; ONUCHIBANb U

xapaxkmepuzoéams TAOIMIHYIO GOPMY MEPUOTUICCKON CUCTEMBl XUMHUYECKUX SJICMEHTOB: Pa3IMyaTh MOHATHUS «TJIaBHAS
noarpynna (A rpymma)» u «nodounas noarpytmna (b rpymnmna)y, Mansie 1 00IbIINE IEPUOIBI; COOMHOCUMb 0003HAYCHUS,
KOTOpBIC UMeIoTCs B Tabmure «[lepuoamueckas cuctema XxuMudeckux aneMenToB Jl. 1. MeHnjeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTHKaMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsia sapa, 00IIee YMCIIO JEKTPOHOB U
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SIM);

6. Knaccuguyuposams XMMHUUECKHE HIEMEHTbI; HEOPTaHUYECKHUE BEIIECTBA; XMMUUYECKUE PEAKIINH (IO YUCIY U COCTaBY
Yy4YaCTBYIOIIUX B PEaKlUU BEIIECTB, MO TEIIOBOMY 3D dekTy);

7. Xapaxmepuzosamu (onucvliéams) 001IME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPK/Iasl ONMCAHUE
MPUME paMU MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUH;

8. HpoeH03up06amb CBOMCTBA BCUICCTB B 3aBUCUMOCTH OT NX KaYCCTBCHHOI'O COCTaBa; BO3ZMOKHOCTHU ITPOTCKAHUA
XUMHNYCCKHUX IIPC BpaHlCHI/Iﬁ B Pa3/IMYHBIX YCIOBUAX,

9. Bwiuucaams OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTA TI0
dbopmyJlie COeTMHEHMS; MAaCCOBYIO J0JIIO BEIIECTBA B PACTBOPE; MPOBOAUTEL PACUETHI 10 YPABHEHUIO XUMUYECKOU peaKInu;

10./Ipumensams OCHOBHBIE OTIEpPAIIN MBICIIUTEIHLHOMN NESITEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 000011IeHHE,
CUCTEMATHU3AIINIO, KJIaCCU(PUKAIINIO, BBISIBICHUE TPUUNHHO-CJICICTBEHHBIX CBSA3€H — JJIs U3YUYEHUSI CBOMCTB BEIIECTB U
XUMUUYECKUX PEAKIIU; €CTECTBEHHOHAYUYHbIC METO/IbI TO3HAHUS — HAOJI0ICHUE, U3MEPEHHE, MOJICIUPOBAHHUE,
AKCIEPUMEHT (PEeabHbII U MBICIICHHBIN );

11.Cneoosams npaBuiiaM MOJIb30BAHUS XUMUYECKON MOCYAON U Ja0OPaTOPHBIM 000OPYAOBAHUEM, a TAKXKE MPaBUIIaM
oOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKLUSAMH IO BBIITOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB IO
HOJTyYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (BOIOPOAA U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C ONPEAeIIEHHOM
MacCOBOM J10JI€ paCTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U IPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pPacTBOPOB IIEIOYEH M KKCIIOT C IIOMOIIBIO HHANKATOPOB (JJaKMyC, (GEHOI(PTAICHH, METUIIOPAHXK H JP).

9 KUJIACC
1. Packpvieamsb cmbici OCHOBHBIX XMMUYECKHUX MOHATHI: XUMUYECKHUH JIEMEHT, aTOM, MOJIEKYJIa, UOH, KATUOH, aHUOH,
MIPOCTOE BEIIECTBO, CIOXKHOE BEUIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHUUECKAs
peakius, XuMU4YecKasi CBsI3b, TETIOBOU d(PPEKT peakiiuu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP; FIEKTPOJIUTHI,
12
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HEAJIEKTPOJIUTHI, ANEKTPOIUTHYECKAs JUCCOLMALIMS, PEAKIIMM HOHHOTO 0OMEHa, 00paTUMbIE U HEOOpaTUMbIE PEAKIINH,
OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIE PEAKIINHU, OKUCIINUTEIb, BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBJIEHUE,
aJoTponus, aMQOTEPHOCTb, XUMUYECKas CBsI3b (KOBaJICHTHAs, MOHHASI, METAJUTMYECKAas ), KpUCTAINTNYECKask PEIIETKa,
KOpPpPO3HUs METAJIIOB, CILIABBI, CKOPOCTh XUMUYECKON PEaKINu, MpeaesibHO qonyctumas koH nentpanus (I11K);

. Unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. I1.1) M NPUMEHSATH 3TU MOHSATHUS NIPU ONTUCAHUU
BEILIECTB U UX IPEBPALLCHUN;

3. Hcnonv3oeamb XUMUUECKYIO CUMBOJIMKY JJIS COCTaBIIEHUS ()OPMYJT BEUIECTB U YPAaBHEHUN XUMHUECKUX PEAKIIN;

Onpedensimeb BaJCHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKHUX JJIEMEHTOB B COSJIMHEHUSX PA3IMYHOTO COCTABA;
MPUHAICKHOCTH BEIIECTB K OMPEICIEHHOMY KJIACCy COSTMHEHUH TT0 opMyIiaM; BU XUMUYECKON CBA3U
(KoBaJIeHTHAas, HOHHAS, METAJUTMUECKas) B HEOPTaHMYECKUX COSAMHEHUSX; 3apsij] HOHA TT0 XUMUYECKOU hopmyrie;
XapakTep CpeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCMHEHUN, TUI KPUCTATUIMYECKON PEIIETKA KOHKPETHOTO
BEILIECTBA;

. Packpvisamo cmoicn nepuoandeckoro 3akona /. 1. MeneneeBa u 1I€eMOHCTPUPOBATH €TI0

MIOHUMAHHE: ONUCHIBAMb U XAPAKMEPU3068amb TAOIUUHYIO0 GOpMY ITEPUOTUIECKON CUCTEMbl XUMHUYECKHUX JICMEHTOB:
pa3InyaTh MOHATHUS «TJlaBHas noArpynma (Arpynmna)» u «rmodounas noarpynna (bpymrma)y», Manasie u 00bIINe
NEePUOJIBI, cOOMHOCUMb 0003HAUCHUS, KOTOPBhIE UMEIOTCS B TIEPUOANICCKON TaOIUIIE, C YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOSHHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsi sapa, 00IIee YMCIIO AJIESKTPOHOB U
pacrpesiesieHue UX 10 JICKTPOHHBIM CJIOSIM); 00bsCHAMb 00IINE 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 2JIEMEHTOB 1
UX COCJIMHEHUN B Mpejiesiax MajbIX MEPUO0OB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX aTOMOB,

. Knaccuguyuposams XuMudecKkue 3I€MEHThI; HEOPTaHUYECKHE BEIECTBA; XUMUYECKUE PEaKIUU (IO YUCITY B COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TETUIOBOMY 3(PHEKTY, IO U3MEHEHUIO CTETICHEH OKUCIICHUS XUMUYECKUX
AJIEMEHTOB);

. Xapaxmepuzosamu (onucvlieams) 00IIME XUMUYECKHAE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, TIOJITBEPK/Iasi OMMCAHUE
IpUMe paMy MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUA;

Cocmagnsams ypaBHEHUS SJICKTPOJMTUUECKON JUCCOLMAIIANA KUCIIOT, IIEJIOYEN U COJICH; TIOJTHBIE U COKPAILIEHHBIE
ypaBHEHMS peaKIMii HOHHOTO OOMEHA; ypaBHEHUsI PEAKIIMiA, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUYECKON CBSI3H
MEK]1y BEILIECTBAMHU PA3JIMYHbBIX KIIACCOB;
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9. Packpvieams CYyITHOCTb OKHUCIINTEIBHOBOCCTAHOBUTEIBHBIX PEAKIIUI IIOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO
OaylaHca ITUX peaKIIHii;

10. Ilpoeno3uposams CBONCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX
PEeBpAILCHUI B PA3JIMYHBIX YCIOBUSX;

11.Bviuucnsims OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JJOJII0 XMMHYECKOTO JJIEMEHTa
1o (op Mysie COeTMHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE; IPOBOAUTH PACUEThI IO YPAaBHEHUIO XUMHUYECKON
peakuuy;

12. Cneoosams npaBuiIaM MOJIb30BAHNS XMMHUECKOM MOCYI0M U 1a00OPAaTOPHBIM 000pYyI0OBaHUEM, a TAKXKE IpaBUIaM
oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMH IO BBIITOJIHEHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB IO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aAMMHUAKA U YTIIEKHUCIIOTO ra3a);

13. Ilposooums peaknuu, MOATBEPKIAIONINE KAUeCTBEHHBIA CO CTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM TYTEM
XJIOpUJ OpoMu, Hoaud, KapooHat, pocdar, cunukar, cyiabdar, THIPOKCUANOHBI, KATHOHBI AMMOHHUS U UOHBI
M3YYEHHBIX METAJUJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

14. Ilpumensams OCHOBHBIE OIIEpAIlUU MBICIUTEIBLHON JIEATeTbHOCTH — aHAJIN3 U CUHTE3, CpaBHEHUE, 0000I11IeHNE,
CUCTEMAaTHU3ALINIO, BBIABICHUE TPUUNHHOCIIEACTBEHHBIX CBSI3€M — JJISI U3YUEHUSI CBOVCTB BEIIECTB U XUMUYECKUX
peaKInii; eCTECTBEHHOHAYYHBIE METO/IbI IO3HAHMS — HAOJI0ICHUE, U3MEPEHUE, MOICIMPOBAHUE, DKCIIEPUMEHT
(peayIbHBI 1 MBICIICHHBIN ).

COAEPKAHUE YYEBHOI'O ITPEIMETA «XUMMUS» 110 I'OJAM U3YUHEHUSA 8 KJITACC
IlepBoHayajibHbIe XUMHYECKHE NOHATHS

ITpenmer xumuu. Poab XMMUU B )KM3HM YesioBeka. Tena u BemniecTBa. PU3nUecKre CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [ToHsATHE 0 MeTOaX TIO3HAHMS B XUMUU. XUMHUS B CHCTeMe HaykK . YucTeie BemecTBa U cMecu . CriocoOsl pa3aeineHus
cMeceH .

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE ieMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE
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XuMuueckas (bopMyJIa. BajieHTHOCTH aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHOcCuTeNnbHAS
atromMHas macca. OTHOCHTEeNIbHAs MOJICKYJIIpHAA Macca. MaccoBas J0JI1 XUMHYCCKOI'O OJICMCHTA B COCANHCHHNU.

duznyeckre U XUMUYECKUE SABJICHUs. XUMHUECKasi peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BEIIECTB. XUMHUUECKUE
ypaBHeHUs1. Kiaccudukaiys XuMHUUEeCKUX peakinil (COeMHEHUS, pa3JIoKeHUs, 3aMEICHNU ).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY10i, ¢ IpaBHjIiaMu paboThI B TaOOpaTOpUH U puéMaMu oOpalieHus
¢ JIaDOpaTOPHBIM 00OPYIOBAaHUEM; U3yUYEHUE U ONMCAaHUE (PU3HMUYECKUX CBOMCTB 00pa3Il0B HEOPIAaHMYECKUX BEILIECTB;
HabOmoIeHue pu3ndeckux (IUIaBlIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTyIKe, KHTICHHE U KOHICHCAIIUS BOJBI) U
XUMHUYECKUX (TOPEHHE CBEUHU, TPOKAIMBAHUE MEAHOW ITPOBOJIOKHU, B3aMMOJIEHCTBHE MeJIa C KUCIOTOM) IBJIEHUHM, HAOJIIOIEHUE U
ONKCaHUe MPU3HAKOB MPOTEKAHUS XUMUUECKUX PEAKIIM (pa3iioKeHHe caxapa, B3auMOACHCTBUE CEPHOUM KUCIOTHI C XJIOPUAOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoJIelcTBUE Kese3a ¢ pactBopoM cou meau(ll)); uyuenue
CI0CO0OB pa3/elIeHHs CMecel (C MOMOILBIO MarHuTa, (PUILTPOBAHUE, BHIMTAPUBAHKE, TUCTUIUIALIMS, XpPOMATO Ipadusi),
IIPOBEJICHUE OYMCTKH MOBAPEHHOM COJIM; HAOIIOACHHUE U ONKMCAHUE PE3yIbTaTOB POBEACHUSI ONBITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPAHEHUs1 MacChl; CO3AaHUE MOJIETICH MOJIEKYJI (IIAPOCTEPIKHEBBIX) .

Baxuenue npeacTraBuTe] M HCOPraHUYECKHUX BELIECTB
Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — snemMeHT u npoctoe BemecTBo. Haxoxaenue kuciopoaa B mpupo/ie,
bu3nUecKue U XUMHIECKe cBocTBa (peakiuu ropennsi). Oxcuabl. [Ipumenenue kuciaopoaa. CrocoObl MoTydeHus: KUCIOpoa B
1abopaToOpUr U MPOMBIILIEHHOCTH. KpyroBopoT kucinopoza B npupoie. O30H — ayioTponHas MoaAu(pHUKays KUCIOPOa.

TernoBoit 3¢(HeKT XUMHUUECKOW peaklui, TEPMOXUMUYECKHE YPABHEHUS, DK30 U SHAOTEPMUYECKHE pEeaKIMK. TOIUIMBO: Yroib U
MeTaH. 3arpsi3HeHNE BO3/yXa, yCUIEHNE IapHUKOBOTO 3P (eKTa, pa3pylIeHne 0O30HOBOI'O CIIOS.

Boaopoa — sneMeHT u npocroe BeniecTBo. Haxoxnenne Bogopoaa B npupoe, Gu3niyeckue 1 XMMHUYECKUE CBOICTBA,
MpUMEHEeHUE, CrocoObI TToTyueHusi. COCTaB KUCIOT U COJIEH.

KonuyectBo BemectBa. Monb. Momsipaast macca. 3akoH ABoraapo. Mossipabiii 00bEM ra3oB. Pacu€Tel o XxumMudeckum
YPaBHEHUSIM.
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duznueckue cBoiicTBa Bojbl. Bona kak pactBoputens. PacTBopsl. HackilieHHbIE M HEHACHILIIEHHBIE

pacTBopsl. Pacmeopumocms éeujecms 6 6ode.t MaccoBas 10115 BEIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBa Boabl. CocTas
ocHOBaHMU. Poib pacTBOPOB B IpHUPO/IE U B KU3HU YenoBeka. KpyroBopot Bojibl B ipupojie. 3arps3HeHUe NPUPOIHBIX BO/I.
OxpaHa ¥ 04UCTKA TPUPOJIHBIX BO/I.

Knaccudukanus Heoprannueckux coenunennit. Oxcuabl. Knaccudukamust okcuoB: cojieodpasyromire (0CHOBHbIC, KUCIOTHBIE,
ampoTepHbIe) U Heconeobpasyromue. HomeHkaTypa okCuaoB (MeXIyHapoIHas U TpuBHaNbHAs ). DU3ndecKkrne 1 XUMUIECKUE
CBOMCTBA OKCHUIOB. [lonyuenue.

OcHoBanus. Knaccudukanus ocHOBaHUI: MIETOYH U HEPACTBOpUMbIE OCHOBaHUs. HoMeHKIaTypa OCHOBaHM (MEXKIyHApOaHAS
U TpuBHaJIbHAs ). DU3MUECKHE U XUMUUECKUE CBOMCTBA OCHOBaHUM. [loydeHrne oCHOBaHUIA.

Kucnorsl. Knaccudukanus kucnot. HomeHkiatypa KUCIOT (MeXIyHapoHas U TpUBUaIbHasA ). ODU3HYECKUE U XUMUYECKUE
cBomcTBa KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonydyenne kucior.

Conu. Homenknarypa coseit (MexIyHapoHasi U TpuBHasibHasH ). PU3NUECKUe U XUMUYECKHUe cBoicTBa cojiel. CriocoObl
MOJIy4YE€HUs COJIEU.

I'eneTnyeckas cBSI3b MCXKAY KJIaCCaMHU HCOPIraHUYICCKHUX COGHHHCHHﬁ.

XUMHUYECKHUI SKCIEPUMEHT: KaYECTBEHHOE OIPEEICHHE COAEPKaHUs KUCIOPO/ia B BO3IyX€; MOJy4eHre, CoOupaHue,
pacno3HaBaHKUE U U3YyYEHUE CBOMCTB KUCIOPOa; HAOJII0I€HUE B3aUMOACHCTBUS BEIECTB C KUCIOPOJAOM U YCIIOBUS
BO3HMKHOBEHUS U MPEKPAIICHUs TOPEHUs (ToXkKapa); 03HAKOMIJIEHHE ¢ 00pa3l[aMu OKCUIOB M ONTMCAHUE UX CBOMCTB; MOJyUYEHHUE,
cobupaHue, pacno3HaBaHUE U U3YUEHHUE CBOMCTB BOJIOPOJia (TOpEHHUE); B3auMoiecTBrE Boiopoaa ¢ okcuaoMm meau(1l)
(BO3MOKHO KCIIOIB30BAHUE BUIEOMATEPUAIIOB).

Hab6nrogenue o0pa3iioB BEECTB KOJTUYECTBOM 1 MOJIb; HCCIIeIOBAaHNE OCOOEHHOCTEN pacTBOPEHUS BEUIECTB C PA3IMUHON
PacTBOPUMOCTBIO; IPUTOTOBJIEHHE PACTBOPOB € ONPEAEIEHHON MaCCOBOM JOJIEH pACTBOPEHHOTO BEILIECTBA; B3aUMOICHCTBUE
BO/JIbI C METaJuIaMu (HATPUEM U KaJlbI[eM) (BO3MOKHO HUCIIOJIB30BAaHKE BUACOMATEPUATIOB); ONPEICIICHHE PACTBOPOB KUCIIOT U
iesoueit ¢ MOMOILBIO HHIUKATOPOB; UCCIeA0BaHNEe 00pa310B HEOPraHUYECKUX BEUIECTB pa3 JUYHBIX KJIACCOB; HAOIIOACHHE
M3MEHEHHS OKPAaCKH MHAMKATOPOB B PACTBOPAX KUCIIOT U LIEI0YEl; n3ydeHue B3auMoencTeus okcu aa meau(Il) ¢ pacteopom
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CEpPHOM KHUCJIOTHI, KUCJIOT C METAJIAMU, PEAKIIMIA HEUTpaIu3alyu; NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBLITECHEHUE OJTHOTO
MeTaJlIa IPYTUM U3 PacTBOpa COJIM; PEUICHUE IKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHeime Ki1acchl HEOPraHUYeCKUX
COEIMHEHUI.

Ilepuoanyeckuii 3aK0H U NMePUOANYECKAS cUCTeMa XUMHUYecKnX dJjieMeHTOB /I. U. MenaesneeBa. CTpoeHne aToMoOB.
Xumnuyeckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEILHbIE PeAKIIMHU
[TepBbie MOMBITKH KJIaCCH(PUKAIINA XUMUIECKUX IJIEMEHTOB. [IoHATHE O TpyIIax CXOAHBIX JIEMEHTOB (IIETOYHBIC U
IEJIOYHO3EMETBHBIC METAJUTBI, TAJIOTCHBI, MHEPTHBIC Ta3bl. DJIIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIC OKCUIBI U THAPOKCHUIBI.

[Tepuonuueckuii 3akoH. [lepuonnueckas cucrema xumuueckux sneMmeHToB Jl. M. Menaeneesa. Buasl Tabnuis! «llepronnueckas
cucTeMa XuMH4ecKux anemMeHToB /[ . I . Menneneesa» . [lepuoas! u rpynmnsl . @U3NYECKUN CMBICH IOPSAIKOBOTO HOMEPA,
HOMEPOB TI€pU 0J1a U TPYMIIBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTPOSHHUE JIEKTPOHHBIX 000JI0YEK aTOMOB IepBhIX 20
XUMHYECKUX JIEMEHTOB Nepuoanueckoi cucteMsl [. . MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA T10 €ro
MOJIOKEHUIO B Tiepuoanyeckou cucreme /1. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI paiiyca aTOMOB XUMHYECKUX 3JI€ MEHTOB, METAJUNIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110
rpynmnam u nepuojaM. 3HaueHue MEPUOINYECKOr0 3aKOHA U MIEPUOJAMYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB I Pa3BUTHUS
HayKW U npakty ku . /[ . 1 . MenneneeB — y4€HbIN U rpakIaHUH.

DIIEKTPOOTPUIIATETLHOCTh XUMUUECKUX DJIEMEHTOB. XUMHUYE CKasl CBA3b (MOHHAs, KOBAJICHTHAs MOJISIpHAsl U KOBAJIECHTHAS HETO
nsipHas). CteneHb okucieHuss. OKUCIUTETLHOBOCCTAHOBUTEbHBIE peakiiuu. [Iporiecchl OKUCIICHHS U BOCCTAHOBJICHHUS.
OKUCIINUTEN U BOCCTAHOBUTEIIH.

XHUMUYCCKUHN OKCIICPUMCHT: U3YUYCHHC 06pa3u013 BEIICCTB MECTAJI JIOB 1 HEMCTAJIJIOB, BSaHMOHCﬁCTBHC T'MAPOKCH A IMHKA C

pacTBOpaMHM KUCIIOT U 1IEJIOYEH; MPOBEICHUE OIBITOB, MILUTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakiuu pas3ioKeHus, COSTUHEHHUS ).
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MexnpeaMeTHbIe CBA3H

Peanuzanust MexXIpeAMETHBIX CBSI3eH MPU U3YUYEHUHM XUMHH B 8 KJIacce OCYIIECTBIISETCS Yepe3 UCIOJIb30BAaHUE KaK OOITHUX
€CTECTBEHHOHAYYHBIX TTOHATHUH, TaK U IOHATUH, SABJISIONIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MTPEIMETOB €CTECTBEHHOHAYUYHOTO
IIMKJIA.

OO61ue ecTeCTBEHHOHAYYHBIC MIOHSTHS: HAyYHBIN (haKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIN3, CUHTE3, Kilaccuukarus,
NEePUOJUYHOCTD, HAOIOICHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE, H3MEPECHHE, MOJICIIb, SIBIICHUE.

®dusuKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAIUOAKTUBHOCTb, MOJIEKYJA, JJEKTPUUECKUH 3apsi/l,

BEIIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, ((U3NICCKHUE BETUINHBI, €MHUIIBI U3MEPEHHS, KOCMOC, TIJIAaHETHI,

3BE361, CoTHILE.
buonorus: porocunres, apixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TOPOIbI, TTOJIE3HBIE UCKOMAEMbIE, TOILJIUBO, BOJHBIE PECYPCHI.

9 KIIACC
BemecTBo M XuMHUYeCKas peakuus
[Tepuonuueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3neMeHToB . 1. MenaeneeBa. CTpoeHrne aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOI0B, KU, KaJbLU U UX COCTUHECHHI B
COOTBETCTBHHM C MOJIOKEHUEM JIEMEHTOB B IMIEPUOANYECKON CUCTEME U CTPOCHUEM UX aTOMOB. CTpOEHUE BEIIECTBA: BUbI
XUMHUYECKOU CBA3U. THUIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALINYECKOU PEIIETKU U
BHUJIa XUMHYECKOM CBSI3H.

Kinaccudukanusi 1 HOMEHKIIaTypa HEOpPraHUUECKUX BEIIECTB (MEXAYHAPOHAS U TPUBHAIbHAS). XUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSAIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX CO €MHEHUN, FTEHETUYECKasl CBSI3b HEOPraHMYECKUX BEIIECTB.

Krnaccudukanysa XuMUYecKUx peakui o pa3InyHbIM MMPU3HAKAM (IO YKUCTY U COCTaBY YYaCTBYIOUIUX B PEAKI[MU BEUIECTB, 1O
TerI0BoMY 3 (PEKTy, M0 UBMEHEHHUIO CTENIEHEH OKUCIEHUS! XMMHUYECKUX 3JIEMEHTOB, 10 00PAaTUMOCTH, 10 yYACTHIO
KaTaau3zaTopa). JK30 U SHAOTEPMUYECKUE PEAKLIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTue o ckopocTH XUMHUUYecKoi peakiuu. [TousTHe 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusix. [lonstue o
TOMOTE€HHBIX U T€TEPOTE€HHBIX peakuusX. [lonamue o xumuieckom
pasHosecuu. Paxmopwl, erusAOUUe HA CKOPOCb XUMUYECKOU PeaKyuu U NOA0NHCEHUE XUMUYECKO20 PABHOBECUS.
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MexaHu3M OKHUCIUTEIIbHOBOCCTAHOBUTEIILHBIX peaKHI/Iﬁ (3J'ICKTpOHHBII>1 0ajlaHC OKMCIUTEILHOBOCCTAHOBUTEIILHOM peaKHI/IH).

TCOpI/I}I C-)JIGKTpOJII/ITI/IIIeCKOﬁ AUCCoONUal . SHGKTPOJII/ITI)I N HCOJICKTPOJUTHI. KaTI/IOHBI, aHUOHBI. MexaHu3m JuCCconurannmn
BCHICCTB C PA3JIMUHBIMH BUAAMU XUMHUYECKOM cBsA3U. CTeneHb Jucconuralmnu. CunbHBIC U clTa0bIe QJICKTPOJIUTEI.

Peakunu noHHOTO OOMEHa. Y CIOBUS TPOTEKAHUS peaKlMii HOHHOTO OOMEHA, MOJIHBIE U COKPAIIEHHBIE NOHHBIE YPaBHEHUS
peakmmii. CBOMCTBA KUCIIOT, OCHOBAHUH M COJICH B CBETE MPEACTABICHUNA 00 3JEKTPOIMTUYECKON Aucconnanuu. KauecTBeHHBIC
peakIuu Ha UOHKI . [lonamue o euoponuse coneu.

XHAMHYECKUH IKCIIEPUMEHT: 03HAKOMIICHUE C MOJICTIIMU KPHUCTAUTMUECKUX PEMIETOK HEOPTAHUIECKHUX BEIIECTB — METAJUIOB U
HeMeTaJuioB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUa HATPHs); UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM
peaKIuu OT BO3ACHCTBHSI Pa3INYHbBIX (DAKTOPOB; HCCIIEIOBAHUE STEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOIIMAIINK KUCJIOT, IIEeJI04ei U cosiei (BO3MOXKHO MCTIOb30BaHUE BUACOMATEPUATIOB); PO BEJCHUE OTBITOB,
WJUTIOCTPUPYIONIUX MPU3HAKU TPOTEKAHUS peaKIuii HOHHOro oOMeHa (00pa3oBaHue 0cajika, BbIJIeJIeHUE Ta3a, 00pa3oBaHue
BOJIbI); OMIBITOB, WITIOCTPUPYIOIINX IPUMEPHI OKUCITU TEIHbHOBOCCTAHOBUTEIBHBIX PEaKIuii (TOpEHUE, PeaKINu Pa3IoKEHUs,
COEJIMHEHHS ); pACliO3HABAHNE HEOPTAHUUECKHUX BEIIECTB C MMOMOIIbI0 KaYECTBEHHBIX PEAKIIMI Ha HOHBI; pElICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4.

Hemertanibl U MX coeIMHEHUA
OO61as xapakTepucTika ranoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKucieHus. CTpoeHue u
(u3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKHE CBOMCTBA HAa MPUMEPE XJI0pa (B3aUMOJIEHCTBUE C
MeTaJUlaMH, HEeMETaJUIaMHU, IIeJ04aMu). X10poBoaopo. CosiHast KUCI0Ta, XUMUYECKHUE CBOMCTBA, NIOJIyYeHHE, IPUMEHEHUE.
JleiicTBUE XJIOpa U XJIOPOBOJOPOAA HA OPTaHKU3M YesloBeKa. BakHeillme XJI0puabl U UX HAX0XKAEHHE B PUPO]T .

O6mras xapaktepucTuka 31eMeHToB VIArpynmbl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

Ctpoenue u pu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOA U Cephbl. AIINIOTPONTHBIE MOAU(DHUKAIIMN KUCIOPOIa U CEPHI.
Xumudaeckue cBoicTBa cepbl. CepoBOIOPO, CTpOEHUE, GU3NUECKUE U XUMUYECKHE CBOMCTBA. OKCHUIBI CePhI KaK MPEICTaBUTENN
KHCJIOTHBIX OKCHOB. CepHas KucaoTa, (U3NIECKre U XUMUUECKUE CBOMCTBA (00IHMe Kak MpeACTaBUTENs Kiacca KUCIOT U
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cnenupuyeckre). XMMUUYECKHE PEeaKIlfu, JIe)Kalllue B OCHOBE IPOMBIIINIEHHOT'O CITOCO0a MOJIyYeHHs] CEpHON KUCIIOTHI.
[Ipumenenue. Conu cepHOI KUCTOTHI, KAYECTBEHHAs peakiius Ha cyiabhaTtuoH. HaxoxaeHue cepbl U €€ COeJuHEHUHN B IPUPO/IE.
XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COSUHEHUSIMHU Cephl (KUCIOTHBIE TOK/IU, 3arpsiI3HEHNUE BO3/1yXa U BOJJOEMOB),
CIIOCOOBI €T0 MPEOTBPAILCHUS.

O6Hlafl XApaKTCPUCTHKA 3JICMCHTOB VAprrIHBI. OcobeHHOCTH CTPOCHUA aTOMOB, XaPAKTCPHBIC CTCIICHN OKUCJIICHUA.

A30T, pacnpocTpaHeHue B Ipupoje, pu3ndeckre U XumMuueckue cBoiictBa. KpyroBopot a3ora B mpupojie . AMMHUAK, €ro
busznyecKkrue 1 XUMUYECKUE CBOMCTBA, TIOMy4YeHHe U puMeHeHne. Cou aMMOHMS, UX (PU3NYECKIEe U XUMHUECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHas peakiysi Ha HOHbI aMMOHHMS. A30THasi KUCIIOTa, €€ MOJIy4eHUe, PU3NYECKUe U XUMUYECKUE
CBOMCTBA (00LIME KaK MPEACTAaBUTENS Klacca KUCIOT U crienuduueckue. Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yI00peHH. XMMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelibl COETMHEHUAMHU a30Ta (KHCIOTHBIE JOK/IH,
3arpsi3HEHHE BO3/yXa, [IOYBbI U BOJJIOEMOB).

docdop, amorponHbie MogubuKauu pocdopa, huzndeckue u xumudeckue cpoiictra. Oxcup pocdopa(V) u pocdophnas
KHCJIOTa, PU3NYECKHE U XUMUYECKHUE CBOWCTBA, nonyyeHue. Mcnonb3oBanue ¢ocdaToB B KauecTBE MUHEPATBHBIX YI0OPEHUH.

O6mras xapaktepuctuka sinemeHToB [VArpynmnsl. OcOOEHHOCTH CTPOCHUS ATOMOB, XapaKTEPHbIE CTETICHN OKUCIICHHUS.
VYraepon, aioTponHbie MOAU(UKAIIUU, PACIPOCTPAHEHUE B TIpUPOJIe, (PU3NUECKUEe U XUMUUECKHUE CBOMCTBA. AcopOIus.

Kpyrosoport yraepona B mpupoze. OKcupl yriepoaa, ux Gu3nyecknue 1 XuMUYecKrue CBOMCTBA, JEHCTBUE HA )KUBBIE
OpraHu3Mbl, IOJyYEHHUE U TPUMEHEHNE. DKOJOrnYecKue npooieMbl, CBsI3aHHbIE ¢ OKkcuaoM yriepona(IV); runoresa
rJ1I00aJIbHOTO MOTEIUICHUS KJIMMaTa; NapHUKOBBIN 3P pekT. YroabHas KUCIO0Ta U €€ CONU, UX (PU3NYECKUEe U XUMUUECKUE
CBOMCTBA, NOJIy4eHHE U NTpuMeHeHre. KauecTBeHHast peakiys Ha kapOoHaTHoHbl. Mcnonb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEJIbCKOM XO035UCTBE.

HepBOHa‘—IaJ'ILHBIC TIOHSITHS 00 OpPTraHNMYCCKUX BCIICCTBAX KAaK O COCAMHCHUAX YTJICPOIa (MeTaH, 9TaH, OTUJICH, alCTUJICH, DTaHOJI,
INIMOCPUH, YKCYCHas KI/ICHOTa). Hx cocmas u xumuueckoe cmpoenrue. ITonsaTue o GMOJIOrMYECKH BaKHBIX BCIICCTBAX: JKHUPAX,
6en1<ax, YIJICBOJAX — U UX POJIK B JKU3HU YCIIOBCKA. MamepuaﬂbHoe eoOUuUHCmMEo OpP2AHUYECKUX U HEOPp2AHUUYECKUX COeOUHEeHUI.
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Kpemnuii, ero pusnyeckrue u XuMUYECKHUE CBOMCTBA, NIOJydeHue U npuMeHenue. CoeuHeHust KpeMHus B npupoje. Ooimue
npectaBieHus 00 okcuae kpemHus(IV) u kpemuueBoii kuciore. CUIMKAThI, UX UCIIOJIb30BAaHUE B OBITY, MEUIIMHE,
IPOMBIIICHHOCTH. BadicHetiuue cmpoumenshble Mamepuavl. Kepamukd, Cmexio, yemernm, 6emom, sxcenezooemon. Ilpobnemst 6
€30NAaCHO20 UCNONIb30BAHUS CIMPOUMENIbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUZHU.

XHUMHUYECKUH IKCIIEPUMEHT: U3YUEHHE 00Pa3L0B HEOPraHUUECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI; IPOBEACHUE
KauyeCTBEHHBIX peaklnii Ha XJIOPUAUOHBI U HAOIOIEHNE MPU3HAKOB WX MPOTEKAHMSI; OMBITHI, OTpaXarolie pusndeckue u
XUMHUYECKUE CBOMCTBA FAJIOTE€HOB U UX COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB); 03HAKOMIICHUE C
oOpasiaMu XJ0puJI0B (raJlOreHUI0B); 03HAKOMIICHUE ¢ 00pa3liaMu Cephl U €€ COSTUHEHUSIMU (BO3 MOKHO MCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB); HAOIIOACHUE MpoLecca OOYyTIMBaHUS caxapa MoJ AeMCTBUEM KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI;
M3Y4YEHUE XUMHYECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI, IPOBEACHUE KAUECTBEHHOM peakIMu Ha CyIb(aTUOH U
HaOII0ICHUE MpU3HaKa €€ MPOTEKaHMs; 03HAKOMJIEHUE C (PU3HMUECKUMU CBOMCTBaMU a30Ta, (ochopa U UX COETUHEHUIN
(BO3MOKHO HCIIOJIb30BAHKE BUIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (pochOopHBIX yI0OpeHuit; moryyeHue, cooupanue,
pacrno3HaBaHME U U3yUYEHUE CBOMCTB aMMHUaKa; MPOBEICHNE KAUYECTBEHHBIX Peakuii HA NOH aMMOHUS U PochaTHOH U U3yyeHHue
MPU3HAKOB X IPOTEKaHUs, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); U3yUEHHE MOJIENIEN KPUCTAIUIMUECKUX PEeIETOK ainmasa, rpapuTta, QyiepeHa; 03HaKOMIIEHHE C TPOLIECCOM
a71copOLMKU pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOra3a; MojiyueHue, COOupaHue,
pacro3HaBaHKUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOTO ra3a; NpOBEJCHHE KaueCTBEHHBIX PEAKIMI Ha KapOOHAT ¥ CUJIMKATUOHBI U
M3y4YEHUE NPU3HAKOB UX MPOTEKAHMS; O3HAKOMJIEHUE C MPOAYKIIMEN CHIIMKATHOW MPOMBILIIIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe «BakHelilne HeMeTaulbl U UX COSAMHEHUS.

MeTasuibl 4 MX COCAMHEHMSI
OO6m1as xapakTepUCTUKA XUMUUECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU WX TOJIOKEHUS B IEPUOIUUECKON CUCTEME
xuMu4eckux 35emMeHToB . 1. MenneneeBa u ctpoeHus aroMmoB. CTpoeHHE METAIIOB. MeTayuim4yeckas CBs3b U METallInyecKas
KpPUCTAJIMYECKAs PEeIIETKA. DIEKTPOXUMUUYECKUAN psii HANIPSHKEHUNA MeTalaoB. U3NUEeCKre U XUMUYECKUE CBOMCTBA METAJIJIOB.
OO6mme crocoOb! osTyueHust MeTayyioB. [loHATHE 0 KOPPO3UK METAIOB, OCHOBHBIC CITOCOOBI 3AITUTH X OT KOppo3un. CIutaBbl
(cTanb, 9yTryH, JIOPATIOMUHNAN, OPOH3a) U UX MIPUMEHEHHUE B OBITY U IPOMBITIUICHHOCTH.
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[IlenouyHbIE METAIUIBL: TTOJIOKEHUE B IEPUOAUYECKON CUCTEME XUMHUUECKHUX d1eMeHTOB [l. 1. Menneneesa; cTpoeHre ux aToMOB;
Haxo0XXJICHUE B IIpupojie. Pu3ndeckre 1 XUMUYECKUE CBOMCTBA (Ha MpUMepe HaTpusl U Kajus). OKCUIBI M TUIPOKCUJIBI HATPUS U
kaus. [[puymMeHeHune menoYHbIX METAJIOB U UX COCIMHEHMUIA.

[IlemoyHO3EMENBHBIE METAJIIBI MATHUW U KAIBLUUH: MIOJIOKEHUE B IEPUOIUIECKON CUCTEME XUMUUYECKUX AeMeHTOB J]. U.
MenpeneeBa; CTpPOCHHUE UX aTOMOB; HaX0JAeHUE B IIpupoae. PU3NUECKHE U XUMUUYECKHE CBOMCTBA MAarHUS U KaJIbIIUSI.
Baxneiie coequHeHust Kanblus (OKCUI, TUIPOKCU, cOH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AJIFOMVHHI: TIOJIOKEHUE B IEPUOIUIECKON CUCTEME XUMHUUIECKUX AeMeHTOB [[. 1. MenneneeBa; cTpoeHne aToMa; HaXOKICHHE
B nipupoje. dusnyeckre 1 XUMUYECKUE CBOMCTBA aTIOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCHIA ATIOMHUHHSL.

JKene3o: nosioxeHne B NEPUOANIYECKON CUCTEME XUMHYECKUX 31eMeHTOB [l. 1. MeHneneeBa; cTpoeHrue atoMa; HaXOX/JICHHUE B
npupoje. dusnyeckue 1 XUMUYECKUE CBOMCTBA kee3a. Okcuabl, ruapokcuanl v conu xenesa(ll) u sxenesa(Ill), ux cocras,
CBOMCTBA M MOJyYCHHUE.

XVUMHUUYECKHI SKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMy METaJIOB U CIUIABOB, UX (DU3UUECKUMU CBONCTBAMMU; U3yUCHUE
PE3YJIBTATOB KOPPO3UU METANIOB (BO3MOXHO HCIIOIH30BaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEH B3aUMOICHCTBUS OKCHIA
KaJIbIUSl U HATPUSA C BOJIOM (BO3MOKHO HCIIOJb30BAaHUE BUAECOMATEPUATIOB); UCCIEAOBAHUE CBOMCTB AKECTKOM BOJIBI; MIPOIECCa
TOpPEHUS Keje3a B KUCIIO pojie (BO3MOKHO MUCIIOJIb30BaHUE BUACOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS KaYE€CTBEHHBIX PEaKIINA
Ha UOHBI (MarHus, KaJbLus, altoMUHUS, ITMHKa, sxene3a(ll) u sxeneza(11l), meau(Il)); nHabmroneHue u onucaHue MpoIEeccoB
OKpallIMBaHUS TJIaMEHU UOHAMH HATPUsl, KU M KalblKsl (BO3MOXKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); UCCIICIOBAHUE
aM(OoTepHBIX CBOMNCTB TMIPOKCH]IA ATFOMUHUS U TUIPOKCH/IA IIUHKA; PEIIEHNE SKCIIEPUMEHTAJIbHBIX 33]1a4 10 TEME
«BaxxHeuIe MEeTaJUIbl U UX COCTUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa
Hosble MaTepuaiibl 1 TeEXHOJIOTMU. BellecTBa 1 Matepralibl B TOBCEIHEBHOM )KM3HH YEJIOBEKA. XMMHS U 30pOBbe. bezonacHoe
MCIIOJIb30BAaHUE BEIECTB U XUMHUYECKUX peakiluii B ObITy. [IepBasi mo MOIIs pU XUMUYECKUX OKOTaX U OTpaBlieHUsX. OCHOBBI
9KOJIOTH YECKOM rpaMOTHOCTU. XMMUYECKOE 3arpsi3HEHUE OKPYIKAOIIeH cpepl (IpenenbHas JOMyCTUMasi KOHLIEHTPaLus
BemectB — [1JIK). Ponbs xumun B perieHuu 3K0JI0rMIeCcKuX mpooiieM.
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[IpupogHbie UICTOYHUKHU YTIAEBOAOPOAOB (YroJib, IPUPOIHBIN ra3, HePTh), MPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U
IIPOMBIIIEHHOCTH.

XUMHUYECKUM KCIIEPUMEHT: U3y4eHHe 00pa3lioB MaTepHaoB (CTEKJIO0, CIUIaBbl METAJIOB, ITOJIMMEPHBIEC MaTEPHAIb).
MexnpeaMeTHbIE CBSI3H

Peanuzanust MexXnpeAMETHBIX CBS3EH MIPU U3YYEHUU XUMUH B 9 Kj1acce OCYIECTBISIETCSA Yepe3 UCHOJIb30BAHUE KaK 00X
€CTECTBEHHOHAYYHBIX TOHATHUM, TaK U MTOHATUH, SABJISIONIUXCS CHCTEMHBIMU JJIS1 OTAEIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
[MUAKJIA.

OO61ue ecTeCTBEHHOHAYYHbBIC MOHSITHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CUHTE3, KJIacCu(UKaius, Iepruoany

HOCTb, HAOJII0JICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHNE, MOJIENb, SIBICHUE, MAPHUKOBBIN A (PEKT, TEXHOIOTHA,
Matepuaibl. Pu3uKa: MaTepusi, aToM, JICKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTD, MOJIEKYJIA, AJIEKTPUUECKU

3apAan, MpOBOAHUKH, ITIOJIYIIPOBOAHUKH, TUIJICKTPUKH, (bOTOBHCMGHT, HHAWKATOp, BCIICCTBO, TCIIO, 06T)éM, arperaTHoC COCTOSHHC

BCIICCTBA, I'a3, paCTBOpP, PaCTBOPHUMOCTD, KPUCTATIIINICCKAA peméTKa, CIIIaBBbI, (I)I/IBI/I‘IGCKHG BCJIMYMUHBI, CAMHUIBI N3MCPCHU,
KOCMHNYCCKOC ITPOCTPAHCTBO, IINIAHCTHI, 3Bé3I[I:I, COJIHIIG.

buonorus: gporocuntes, apixanue, buochepa, sKocucTeMa, MUHEpaIbHbIE Y00pEHUS, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI,
MATaTEIHLHBIC BEIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC TOPO/IbI, TOJE3HbIE UCKOMAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.
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KanenxapHo-temaTudeckoe nJIaHUPOBaHUE MO0 XUMHUM 8 Kiace

2 yaca, 68 yacoB

TOUYKA \!Pocm

Ne Paspnen. Tema ypoka Koa-Bo Hara Hcnonvzoeanue
4acoB NPOBeIeHU | 000pyodosaHus
| «Touka pocma
Tema 1. Xumust — BakHas 00J1aCTh €CTECTBO3HAHNUS M NMPAKTHYECKOI
aesTeJbHOCTH YesioBeKka (5 u)
[Ipenmer xumuu Poip XMMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK. 1
MeTobl T03HAHUS B XUMHUU.
3HAKOMCTBO C MpaBUIaMU 0€30MMaCHOCTH M MpHEMaMU pabOThl B XUMHUYECKOM 1 Hudporas
naboparopuu. [Ipaktuueckas padora: naboparopus
No 1. TlpaBuna paboThl B 1ab0paTopuu U IPUEMBI 0OpalieHus ¢ 1a00paTOPHbIM [udporoii
o0opy10BaHUEM TATYUK
TeMrepaTypbl
CnupTroBkKa
Caeua.
Tena u BelecTsa 1
du3nyYecKrne CBONCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIIECTB . 1
UucTtsie BemecTBa u cMecu. CriocoOs! pazaenenus cmeceil. [lpakTuyeckast 1 [Mudposas
padoraNe 2. Pa3fenenue cMmecei (Ha mpuMepe OYHUCTKU TTOBAPEHHOMN COJIH ) nJaboparopus
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Tema 2. BemmecrBa

U XUMHUYIECKHUE PCAaKIIUH

(159)+1 4
6 ATOMBI U MOJIEKYJIbI. XUMUYECKHUE DIIEMEHTHI 1
7 3HaKu (CUMBOJIbI) XUMHUUYECKUX DJIEMEHTOB 1
8 [IpocThie 1 ClIOXKHBIE BelecTBa. ATOMHOMOJICKYJISIPHOE YUCHHE. 1
9 Xumudaeckas hopmyra. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JICMEHTOB 1
10- | 3akoH mocTosgHCTBA cocTaBa BellecTB. OTHOCUTEIbHAS aTOMHas Macca. 2
11 OTHOCHUTENbHAsI MOJICKYJISIpHAs Macca .
12 MaccosBast 1011 XUMHUYECKOT'0 DJIEMEHTA B COEIUHEHUN 1
13 duznyeckue 1 XUMHUUECKHE SIBJICHUS 1
14 Xumunyeckas peakuus. [Ipuznaku 1
U YCIIOBUS MPOTEKAHUS XUMUICCKUX PEAKITUH
15 XHUMUYECKHE YPABHEHUS 1
16 Tunbl xuMuYecKux peakuuid. Peakuus coeiuHeHus 1
17 Peakius paznoxxeHus 1
18 Peakimsa 3amernenus 1
19 Peakmust oOMeHa 1
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20 3aKoH coxpaHeHust Macchl BemecTB. M. B. JIoMOHOCOB — y4€HbIH BECHI
SHIUKJIONEIUCT. TEXHOXHUMUYEC
K€ WU
AJIEKTPOHHBIE;
cBeua; Kojoa
MJIOCKOJOHHAs
250 mu1; TOXKKa
JUTSL COKUTAHUS
BEILIECTB
21 Kontposnbhas padora Ne 1
Tema 3. Bozayx. Kuciaopoa.
Oxcnabl
(G 9
22 Bo3gyx — cmecsk razoB. CoctaB Bo3ayxa Kucinopon — 3neMeHT 1 mpocToe
BelecTBO. O30H — auTOTpOnHas MOAU(PUKALIMS KUCIOPOaa
23 Haxoxpaenue kuciopoaa B mpupo/ie, Gu3ndeckrue 1 XMuMUYECKHe CBONCTBA
(peakuuu okucieHus, ropeane. [lorstue 06 okcuaax
24 CriocoObI OJTydeHHsI KUCIOPO/ia B TaO0OPATOPUU U TTPOMBITINIEHHOCTH.
[Ipumenenue kucnopona. [lpaktuueckas pabora
Ne 3. [Tomydyenue u coObupanue Kuciaopoia, M3y4eHne ero CBOMCTB.
25 TemnnoBo# 3 (HEKT XUMHUUECKON PEaKIINH, TOHATHE O TEPMOXUMHYECKOM
YpaBHEHUH, K30 U SHIOTEPMUUYECKUX PEAKIUIX
26 TomnuBo (yroyib 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, CIIOCOObI €ro

npeaoTBpalieHus. Y CHIIeHHe MapHUKOBOro 3¢ dexra, pa3pynieHue 030HOBOTO
) (V)
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Tema 4. Bonopoa. CoctaB kucJioT u coJieii (5 4)

27 Bonopox — 351eMEHT B IPOCTOE BEIIECTBO

28 Haxoxaenue B mpupoje, pu3nueckre 1 XMuMUYECKUe CBOWCTBA (Ha TpUMEpE
B3aMMO/ICHCTBUS C HEMETAJJIa MU M OKCUJaMU METAJJIOB

29 [IpumeneHue, criocoObl MOTyYeHUs BOAOPOIA.
[Tpaktrueckast pabota Ne 4. [Tomyduenue u coOupanue BOI0OPO/Ia, H3yICHHE €TO
CBOICTB

30- | CocraB KUCIIOT U CoJiei

31
Tema 5. KosinuecTBeHHbIE OTHOIIEHUSI B XUMHH
(4 9)

32 KomnuectBo BemecTBa. Monb. MoisipHast macca

33 3akoH ABorazipo. MosipHEIT 00BEM Ta30B .

34- | Pacuérel Mo XUMUYE CKUM yPaBHEHUSIM.

35
Tema 6. Bona. PactBopbl. Ilonsitue 06 ocHoBanusx (5 u)

36 du3nyecKre CBOMCTBA BOJIbl. AHAJIM3 U CUHTE3 — METOJIbl U3YUECHUS COCTaBa
BOJIbI.

37 XUMUYECKHE CBONCTBA BOJIbI (PEaKIMK C METaUIaMH, OKCUJIAaMU METAJJIOB U

HEMCTAJIJIOB
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38

CoctaB ocHoBanuii. [TonsTue 06 nHAMKaTOpaX

[Hudporas
nabopaTopus

Hudposoit
pH. mrartus ¢
32)KHUMOM;
[ATh
XUMHUYECKUX
cTakaHoB (25
M),
MIPOMBIBAJIKA

39

Bona kak pactBopurens. PactBopsl. PacTBOprMOCTS BEIECTB B BOAE.
[TpakTrueckas padora:

Ne 5. IIpuroroBineHne pacTBOPOB € ONPEAEIEHHON MaCCOBOM A0JIEH
pacTBOPEHHOTO BELIECTBA.

npuoop Jist
OTIBITOB C
AEKTPUIECCKU
M TOKOM;
WUCTOYHUK
MTOCTOSTHHOTO
TOKa:
POOUPKU —
2 mIT.
IPOHYMEpOBa
HHBIC;
JTYyYUHKA;
CITUPTOBKA;

poOKu — 2
IIT, TUHIIET

40

Ponb pacTBOpOB B MPUPOJIE€ U B )KU3HU YeToBeKa. KpyroBopoT Bo/bI B MPUPOJE.

3arps3HeHHne NpUPOAHBIX BoA. OXpaHa MU OYMCTKA NPUPOIHBIX BOI.
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Tema 7. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUH

(11a)+ 14

41 Knaccudukaius HEOpraHMYeCKuX COeIUHEHUH.
42- | Oxcuppl: cocTas, kiaccudukaius (OCHOBHbIE, KUCIOTHbBIE, aM(pOTEPHEIE,
43 HECO0JICOOpa3yoIIre), HOMEHKIATypa (MEXIyHApOIHAS U TPUBUATILHAS).
[Toy4yeHne 1 XUMHYECKHIE CBOMCTBA KUCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCH/JIOB.
44- | OcHOBaHMSI: COCTaB, KiIaccu(PUKaIUsl, HOMEHKIIAaTypa (MEXIyHapOIHAs U Hudposas
45 TpUBUAJIbHAs), PU3HMUECKHE U XUMUYECKHE CBOMCTBA, CIIOCOOBI OJIYYEHUS nabopaTtopus
Hudposoit
pH. mrartus ¢
32KHMOM,;
SThH
XUMUYICCKUX
cTakaHoB (25
MIT);
IIPOMBIBAJTKA
46- | Kucnotsl: cocTaB, kiaccu(uKamms, HOMEHKJIATypa, PU3NYECKUE U XUMUYE CKHE
47 CBOMCTBA, CIOCOOBI MOTYUYCHUS.
Psin akTHBHOCTH METAJIJIOB
48- | Conu (cpemHue): HOMEHKIIATypa, CIOCOOBI MOTYYEHUs, B3aUMOJICHCTBHUE COJIEH C
49 MeTaJlJIaMH, KUCIIOTaMH, IIEJI0YaMH U COJISIMH
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50 ['eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCAMHEHUN
o1 [TpakTrueckas pabora: Hudposas
nJaboparopus
No 6. Pemmenue skciepuMeHTaNIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI Hudporoit
pH. mratus ¢
3KUMOM;
IATh
XUMHAYECKUX
CTakaHoB (25
M),
MIPOMBIBAJIKA.
52 KonTtponbshas padora Ne 2
Tema 8. Ilepuoauyeckuii 3aKOH U NePUOANYECKAS CUCTEMA XUMUYECKHX JIe
meHTOB JI. U. Menaene ea. CTpoenune atroma (7 )
53 [IepBbie MOMBITKU KJIaCCU(PUKALIUA XUMUYECKUX AJIeMEHTOB. [loHsTHE O rpyIiax
CXOJIHBIX 3JIEMEHTOB (I1I€JI0Y HbIE U IIEJIOYHO3EMEIbHBIE METAJIIbI, TAIIOTEHBI,
WHEPTHBIE Ta3bl) .
54 DneMeHThI, KOTOpble 00pa3ytoT aMPOTEepHBIE OKCHUIBI U TUIPOKCUIBI
55 [Ieproanueckuil 3aKOH U IEPUOANYECKAS CUCTEMA XUMAYECKUX JIEMEHTOB /l.
N. Menneneesa. [lepuoabl, rpymnmsl, noarpymnibsl. QU3NUECKUN CMBICIT
MOPSAKOBOIO HOMEPA JIEMEHTa, HOME POB MEPUOJIa U TPYIIIIHI.
56 Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30TombI
57 Onextponbl. CTpoCHHE SIEKTPOHHBIX 000JI0YEK ATOMOB MEPBHIX 20 XUMHUECKUX

AJIEMEHTOB nepuoanueckou cucremsl . . Menneneesa
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58 XapakTepUCTUKA XUMUYECKOT0 3JIEMEHTA T10 €T0 MOJ0KEHUIO B MEPUOANIYECKOM
cucteme /1. 1. MenneneeBa
59 3HaYeHHUE NIEPUOINYECKOTO 3aKOHA
Y MEPUOIMYECKON CUCTEMbI XUMUUYECKUX JIEMEHTOB JIJI Pa3BUTHUS HAYKU U
npaktuku. [{. 1. MenaeneeB — y4€HbIN, EAAror U rpa)JaHrH.
Tema 9. Xumnueckasi CBsi3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbBIE PEeaKIIUU
(8 1)
60 DIIEKTPOOTPUIIATEIBHOCTh ATOMOB XUMHYECKHUX 3JIEMEHTOB
61 HNonHast xumMudeckast CBsi3b Hudposas
nabopaTtopus
Hudposoit
JTATYUK
TeMrepaTypbl
IIATUHOBBIN;
JTATYUK
TeMrepaTypbl
TEpMONAPHbIN
62 KoBaneHnTHO-IOIsIpHAS CBS3h Hudposas
nabopaTtopus
[udpopoii
JTATUYUK
TeMrepaTypbl
IUIATUHOBBIN;
JATYUK
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TEMIEPATYPbI
TEPMOIIAPHBIN
63 KoBanieHTHO- HEMoJISIpHAsI CBS3b 1
64- | CTeneHb OKUCICHUS 2
65
66- | OxucnurensHOBOCCTaHOBHUTENbHBIE peakiuu (OBP). [Ipomeccs! okuciaeHus u 2
67 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.
68 KonTtponbsHas padota Ne 3 1
KanengapHo-teMaTuiyeckoe IJIaHMPOBaHMeE M0 XUMMH 9 KiIace
2 yaca 68 yacoB
Ne Tema pa3neia u ypoka Koimuect HMara Hcnonvzoeanue
BO YACOB | NMPOBEACHHU | 000pyoosanus
sl «Touka pocma
IloBTOpeHue u yriydaenune 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiiacca
(S5u)+lu
1 | [lepuoanueckwuii 3akoH. [leproanyeckas cucrema XuMu4deckux 3yeMenToB [1. U. 1
MenpeneeBa. CTpoeHHE aTOMOB
2 | 3aKOHOMEPHOCTH B M3MEHEHNHN CBOWCTB XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
MEPUOJIOB, KaJIUsl, KAJIBIIUS U UX COCIMHEHUI B COOTBETCTBUU C MOJIOKEHUEM
AJIEMEHTOB B IEPUOAUYECKON CUCTEME U CTPOCHUEM X aTOMOB
3 | Knaccudukarms 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB (MEXKyHApOaHAS U 1

TpUBUAJIbHAS )
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XHUMHYECKHUE CBOMCTBA BCUICCTB, OTHOCAIIMNXCA K pa3IMYHbIM KjlacCaM 1
HCOPIraHNU4YCCKUX COCI[HHCHHfI, HNX TCHCTUYCCKAsA CBsA3b HCOPIraHNMYCCKUX BCUICCTB

CTtpoeHue BemecTBa: BUIbl XUMUUECKON CBS3U. THIBI KPUCTATUIMUECKUX perI€TokK, | 1 Hudposas

3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKY . nabopaTtopus
Hudporoit
JNATYUK
TEMIEPATYPbI
IJIATUHOBBIN

KontponbsHas padotaNel 1

Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XMMHMYECKUX peaKIuii

(4 1)

Knaccudukanys XuMU4ecKrUX peakuil o pa3IuyHbIM IPU3HAKAM. 1

IIoHATHE O CKOPOCTU XUMUYECKOU peakuuu. [IoHATHE O TOMOT€HHBIX U 1 Hudposas

IE€TEPOTrE€HHBIX PEAKLIHX . naboparopus
[udporoii
TATYUK
TEMIIEPaTypbl
MJIATUHOBBIN

[lonATHE 0 XUMHUYECKOM paBHOBECHH. DAKTOPBI, BIUSIOIINE HA CKOPOCTh 1 [Mudposas

XUMHUUYECKON PEAKLIUH U MOJI0KEHNE XUMAYECKOTO PAaBHOBECHS . naboparopus
[udpopoii
TATYUK
TEMIIEPaTypbl
TUIATUHOBBIN
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10 | MexaHn3M OKUCIUTEIFHOBOCCTAHOBUTEIHHBIX peaKInii (3IEKTPOHHBIN OaiaHc
OKHCIIUTEIbHOBOCCTAHOBUTEb HOM PEAKIIHH).
Tema 2. DekTpoauTHYeCKAs JUCCONMAIUA. XMMIYECKHE PEaKIIMU B PACTBOP
ax
(8 9)
11 | Teopust 3I€KTPOTUTUUECKON AUCCOIMALIAN. DIICKTPOJIUTHI U HEIJIEKTPOIUTHI. Hudposas
- | Katuonsl, aHHOHBI. MexaHu3M JAUCCOIM alliy BEIIECTB C Pa3IMYHBIMU BUIAMU nabopaTtopus
12 | xumuyecko cBs3u. Ctenenp Aucconnanuu. CHUIbHbBIC U CIa0bIe JIEKTPOIUTHI TTdpoBoii
JATYUK
AIEKTPOIPOBO
JTHOCTH
13 | Peakiiuu nonHoro oomMeHa, ycinoBus UX npoTekanus. IoHHbIEe ypaBHEHUS PEaKIIHiA. Hudposas
- nabopaTtopus
14 .
Hudposoit
JTATYUK
AJIEKTPOIPOBO
JTHOCTH
15 | XuMuueckue CBOMCTBA KUCJIOT, OCHOBA HUM U COJIeH B CBETE MPEACTaBICHUM 00
- | DIEKTPOJIUTUYECKON AUCCOLUALINU
16
17 | IloHsiTHE O TUAPOIU3E COJIEH.
18 | [Ipaktuueckas padota Ne 1 Pemnienne skcriepuMeHTAIBHBIX 33724 110 TEME [udponas
nabopaTtopus
Hudposoit
JATYHUK
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3IEKTPOINPOBO
JTHOCTH

Tema 3. O0masi XapaKTepUCTHKA XUMHYECKHUX 3j1eMeHTOB VIIA-
rpyninsl. I'ajiorens! (4 1)

19

O6HIaSI XApaKTCPHUCTHUKA I'aJIOTCHOB . OcobeHHOCTH CTPOCHUA aTOMOB 3THX
9JICMCHTOB, XapaKTCPHBIC OJIsI HUX CTCIICHHU OKUCJICHUA. CTpOGHI/Ie )41 (1)I/IBI/IIICCKI/IC
CBOMCTBA IMPOCTBIX BCUHICCTB — I'aJIOTCHOB

20

XUMUYECKHE CBOMCTBA Ha MpUMEPE XJI0pa (B3aUMOICHCTBUE C METAILJIAMH,
HEMeTaJUIaMH, 1esiouamu). XiaopoBoaopo. ComsiHast KUCI0Ta, XUMUYECKUE
CBOICTBA, MOJIy4YE€HHUE, IPUMEHEHHE.

21

DU3N0I0rIIYECKOe HGﬁCTBHG XJI0pa U XJI0OpOBOOOPOJa HA OpraHu3M YCIIOBCKA.
Baxneiinme XJIOPpHUAbI X UX HAXOXKACHHUC B IIPUPOJC .

Hudposas
nabopaTtopus

22

[Ipaktrueckas pabora:

Ne 2. ITosmyuenue constHOM KUCIIOTHI, U3y4eHUE €€ CBOWCTB

Hudposas
nabopaTtopus

Tema 4. O0mas XapakTepUCTUKA XUMHYECKHX dJIeMeH- TOB VIA-rpynmnsbl.
Cepa u eé coennnenus (5 4)

23

O6mmas xapakrepuctuka snemMeHToB VIArpynmsl. OcOOEHHOCTH CTPOEHUS aTOMOB
ATUX JIEMEHTOB, XapaKTEPHBIE JJIsI HUX CTETICHU OKUCIICHUS

24

Crtpoenue u puznyeckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CEPHI.
AJIOTpOITHBIE MOAU(DUKAIIMKI KUCIOPO/Ia U cepbl. XMMUYECKUE CBOMCTBA CEPBHI.

CepoBo10po/I, CTpOCHHE, (U3UIECKUE U XUMHIECKHUE CBOMCTBA. OKCHIBI Cephl KaK
MPEJICTABUTENIM KUCIIOTHBIX OKCHJIOB
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25

Cepnas kucioTa, pu3nuecKue

¥ XUMHUYECKHE CBOMCTBA (00IIHE KaK MPEJCTaBUTENs Kilacca KUCIOT U
crieniuuyeckue), MpUMEHEHNE

[Hudporas

Hudposoit

JaTUYHUK

THOCTH

nabopaTopus

AJIEKTPOITPOBO

26

XUMHUYECKUE peakiuy, JeKallie B OCHOBE MIPOMBIIIIECHHOTO CIIOco0a MoTy4eHHs
CepHO KUCIOTHIL. CONM CEpHOM KUCTOTBHI.

27

HaxoxneHnue cepbl v €€ COeAMHEHUI

B Ipupoje. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAOIIEN CPEIbl COCTUHEHUSIMU CEPhI
(KUCJIOTHBIE TOXKIH, 3aTpA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0
npeAoTBpaICHUS

Tema 5. O0mas XapaKTepUCTHKA XUMHYECKHUX JIEMEHTOB VA-Irpynmnsl.
A3ort, pochop u ux coennuenus (7 4)

28

O61mmas xapakTepucTika sneMeHToB VATrpynmnbel. OcOOEHHOCTH CTPOCHHS aTOMOB
ATUX JIEMEHTOB, XapaKTEPHBIC 1JISI HUX CTCTICHU OKUCIICHUSI

29

A3o0T, pacnpocTpaHeHue B Ipupoie, ((PU3NIecKue U XMMHUYECKHE CBOMCTBA.
Kpyrosopor a3ora B npupoje

30

AMMHak, ero pu3n4YecKue 1 XUMHUECKHE CBOMCTBA, MOJyYeHHUEe U TPUMEHEHHE.
Conu aMMoHUsI, X PU3NUECKUE U XUMUUYECKUE CBOMCTBA, IPUMEHEHHUE.

[Tpaktuueckas padora Ne 3. [Tonyuenne ammuaka, U3yuyeHUE €ro CBOWCTB.

31

A3oTHas KUCI0Ta, €€ (PrU3nUecKre U XUMUYECKUE CBOMCTBRA (00IIHe KaK
IpeCTaBUTEINS Kilacca KUCIIOT U crienupuyeckue). Vcnonb30BaHrne HUTPATOB U
coJieil aMMOHUS B Kaue€CTBE MUHEPATIbHBIX YA00pEeHUI

Hudporas

nabopaTtopus
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udporoit
JTATYUK
3IEKTPOIPOBO
JTHOCTH
32 | XumMudecKkoe 3arpsi3HEHNEe OKPYIKAIOIIEH CpeIbl COSTMHCHHUSIMU a30Ta (KUCIIOTHBIC
JTOK]IW, 3arpsiI3HEHKE BO3]lY Xa, TOYBBI U BOJOEMOB
33 | ®ochop, amnorponHbIe MOAMUKAIHH Gocdopa, GU3HICCKUE K XUMHYCCKHEC
CBOICTBA
34 | Okcun docdopa(V) u pocdopHas Kkuciora, pu3uvecKkre U XUMHUIECKHUE CBOICTBA,
nonyuyenue. Mcnonb3oBanue GpochaTroB B Ka4€CTBE MUHEPATbHBIX YA0OpEHUIH.
3arpsi3HeHHe NPUPOTHBIX BOJTOEMOB dochaTamu
Tema 6. O0masi XapaKTepUCTHKA XUMHYECKHUX dj1eMeHTOB IVA-
rpynnsl. Yriaepoa u KpeMHUHA U UX COeAUHECHUS
8u)t1
35 | Yraepon
36 | Oxcuasl yriepoja, ux GU3nIeCKre 1 XUMHUICCKHE CBOMCTBA.
37
38 | YronpHas KUCIIOTa B €€ COJU, UX (PU3NICCKUE M XUMHUICCKHE CBOMCTBA,
MOJIyYeHHUE U PUMEHEHHE.
39 | IlepBoHauaabHBIC MOHATHS 00 OPTAHMYECKUX BEIMIECTBAX KaK O COSAUHEHUIX
yTaepojia: 0COOCHHOCTH cOcTaBa v cTpoeHus. [loHsTHE 0 OMOTOTHYECKH BaXKHBIX
BEIIIECTBAX: XKUpax, OenKax,
40 | KpeMmHuii, ero (pu3n4ecKre U XMMHUYECKUE CBOMCTBA, TIOMyUYCHHUE U TPUMEHEHNE.
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41 | ITpaktuyeckas padota Ne 4 [Tonyuenue yriaekucnoro rasa. KauectBeHHas peakuus Hudposas
Ha KapOOHAT-NOH naboparopus
Hudposoit
TATYUK
3IEKTPOIPOBO
JTHOCTH
42 | Ilpaktudeckas pabata Ne 5 PereHne sSkcriepuMeHTAIBHBIX 337a4 110 TeMe Hudposas
«HemeTambi. nabopaTopus
Hudposoit
TATYUK
3IEKTPOINPOBO
JTTHOCTHU
43 | KontponbHas pabota
Tema 7. O0mue cBOicTBA METAJLIIOB
(4 4)
44 | OOmIast XxapaKTepUCTHUKA XUMHUICCKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
MOJIOKEHUSI B IEPUOIMUECKON CUCTEME XMMHUUYECKHX 3JIeMeHTOB J[ . U .
MenzeneeBa U CTPOEHUS] aTOMOB
45 | Ctpoenne MeTaJIOB. MeTain4yeckasi CBSI3b U METAUTNYECKAst KPUCTAIITNYECKas
peméTka. DNEKTPOXUMUYECKUH Psil HAPSHKEHUHA METAJIOB
46 | duznyeckre U XUMUIECKHUE CBOMCTBA METAJIOB .
47 | O6mme criocoObl osTyuyeHust MeTayyioB. [loHATHE 0 KOPPO3UK METAIIOB U

OCHOBHBIE CITOCOOBI 3aIIUTHI OT Koppo3uu. CriiaBsl (CTajab, YyTYH, JIOPATIOMUHUH,
OpoH3a), X MPUMEHEHHUE B ObITY U MPOMBIITUICHHOCTH
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Tema 8. Baxkuelilme MeTaJIbl 1 UX COeINHEHUS

(16 )+ 2

48 | lllenounbie metasuibl. [lonoxkenne B mepruOANUECKON CHCTEME XUMHUECKUX
anemeHToB [[. 1. Menneneesa, ctpoenne atoMoB. Haxoxaenue B npupoae .

49 | duznyeckne U XMMUYECKUE CBOMCTBA (HA IPUMEPE HATPUS U KaIHs

50

51 | Okcunbl ¥ THAPOKCHUIBI HATPUS U KaJIHSI

52 | [IpumeHeHue MIENOYHBIX METAJNIOB U UX COCANHEHUH.

53 | lllenouHo3eMeNnbHBIC METAIIBI MATHAN W KaJIBIIUNA, CTPOSHHUE aTOMOB. [loJoxke Hue
B IIEPUOJNYECKON CUCTEME XUMHUe CKUX 351eMeHTOB /I. 1. Menneneena.
Haxoxnenue B nmpupoe

54 | dusnyecKkue U XMMUYECKUE CBOMCTBA KAJIBLIMS U MarHus

55

56 | Baxueiimme coequHEeHNS KaIbIUS (OKCHI, THAPOKCHI, COJIH).

57 | XKecTkocTh BOJBI M CIOCOOBI ee ycTpaneHus. [Ipaktuueckast pabora Ne 6.
7KECTKOCTh BOJBI U METOABI €€ YCTPAHCHUS

58 | AmtoMuHUM.

59 | duznyeckue U XMMUYECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA OKCHIA U

- | rugpokcuaa

60
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61 | XKene3o. Hudposas
nabopaTopus
Hudposoit
JATYHK
JaBJICHUS
62 | ®u3nyeckue U XUMUUECKHE CBOMCTBA JKeJe3a
63 | Oxcuasl, ruapOKCU bl U conu xkeneza(ll)
u xenesa(lll) .
64 | Ilpaktuueckas padora Ne 7. PemeHue sKcriepuMEHTATBHBIX 3a/1a4 110 TeMe Hudposas
«Metamib» . nabopaTtopus
Hudposoit
JTATYHK
JABJICHUS
65 | KonTtponbaas padota Ne3
Tema 9. BenrecTBa 1 MaTepHaJibl B )KU3HHU YeJT0BeKa
(3 4)
66 | HoBrie MaTepuanbl U TeXHOJIOTHH. BemecTBa n MmaTepuaisl B TOBCETHEBHOM
JKM3HU YeJIOBEKa. XUMHS U 3JI0POBbE.
be3onacHoe ncnonb30BaHME BEIIECTB U XUMUYECKUX PEAKIIUI B OBITY.
67 | [IpuponHbIe HCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th),

MPOYKTHI UX TIEPEPaOOTKH, UX POJIb

B 6BITy H ITPOMBIIIJICHHOCTH
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68 | OCHOBBI PKOJIOTUYECKON TPAaMOTHOCTU. XUMHUECKOE 3arps3HEHNE OKpyXkaro meid | 1
cpenbl (peaenbHo aonmycTuMas KonieHtpanus Bemects — [1/1K).

Ponp xumuu B PCHICHUHU SKOJOTHUCCKHUX HpO6HCM

JlabopaTopHbie padoThI 8 Kjace
IpakTnyeckas padora Ne 1. «M3yyeHue CTpoeHUs IVIAMEHID)

TeopeTndeckas 4acTh: [ OpeHne — CIOKHBIN ITPOLECC, CONMPOBOKIAIOIIUICS BBIICIEHUEM SHEPTUH, KaK ITPABUIIO, B BUIE
TeIJia ¥ cBeTa. Pa3nuyaroT roMOreHHOEe ropeHue (HanpumMep, npyu padoTe ra3oBOil FOPEIIKH ), U TETEPOT€HHOE TOPEHUE
(HanpuMep, TOPEHUE CIUPTA U CYXOT0 roproyero). B paccMOTpeHHbIX MpuMepax ImiaMs UMEET CXOJIHOE CTpoeHue. B HEM MOKHO
BBIJICJINTH TPH YACTH.

BHyTpeHHUl KOHYC TEMHOTO IIBeTa (B Clyyae ra30BOM rOpesIKK CUHETO 1IBeTa) ¢ HU3KoM Temmepatypoit ~ 300—500 °C.
3/1ech MPOUCXOIUT UCHAPEHUE U PA3JI0KEHHUE FOPIOYErO BEIECTBA.

CpenHunii BOCCTAHOBUTENBHBIN KOHYC COCTOMUT U3 CMECH BO3/yXa U TOPSILEro ra3a. 31ech Mo BIUsSHUEM 00Jiee BBICOKON
temrepatypsl (1500—1800 °C) npoayKTbl UCIAPEHUS U PA3JIOKEHHUS TOPIOYMX BEIIECTB AKTUBHO PEATUPYIOT C KUCIOPOJIOM.
Ecin gacts yraepoaa octaércs cBOOOJHOM, TO €ro MENbYalIINe YACTULIBI PACKAJISIOTCS U NPUAAIOT IJIAMEHU SIPKOE CBEUYECHHUE.
Ota yacTh riaMeHu 0orara yrapabiM ra3oM CO — CHUIIbHBIM BOCCTAHOBHUTEIIEM, TO3TOMY €€ Ha3bIBAlOT BOCCTAHOBUTEIBHOM.
Touka Hanbosee BEICOKOW TeMIEpaTypbl HAXOUTCS Ha OCTPUE BOCCTAHOBUTEIBHOTO KOHYCA.

BHemHmnit okuCIuTeNbHbI KOHYC 00pa3yeT HEBUIUMYIO 000JIOUKY, OKPYKAIOIIYIO Tu1aMsl. 3/1€Ch MO BIUSHUEM
3HAYMTEILHOTO IPUTOKA KMCIOPOA BO3LyXa IPOMCXOINUT MOJHOE OKHUCIEHHE TOproYero emectsa 10 “°2 "H20 (npu ropenuu
CYXOT0 rOpIOYEro Ha OCHOBE ypoTponuHa Takke oopasyercst N2). [Ipu aTom ocTaérest n30bITOK KHCIOPOAa, KOTOPBIN IpU
BBICOKOU Temreparype 001aiaeT BEHICOKOW OKHCIUTEIFHON aKTUBHOCTHIO, TIOATOMY BHEIITHSIS YaCTh TUTAMEHHU HA3bIBACTCS
OKHUCIMUTENBbHOU. MCcrionp3ys nmoaayB Bo3ayxa, MOKHO YBEIIMUYUTh TEMIIEPATYPY [UIAMEHH.
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IIpakTuyeckas yacth: Lleab onbiTa: N3y4nuTh CTPOEHHE IVIAMEHH, ONIPeAeIUTH TEMIIEPATYPY B Pa3HBIX €ro 30HaX NMpu
HCMOJIb30BAHUHU PA3JIMYHbIX HCTOYHUKOB TeIlIa .

llepeuenv oamuukos yugposoil 1abopamopuu: NTaTIUK TEMIIEPATYPhl TEPMOIIAPHBIN. [Jonoinumenvnoe 060pyodosanue: MTATUB C
3)KUMOM; JIeprKaTeib sl MpOOUPOK; CIIUPTOBKA . Mamepuanvl u peakmussl: CIAPT STUIOBBINA; CyX0e Toprouee; cBeJa.

Texnuxa besonacnocmu:
1. . PaGoTa cBs3aHa ¢ OTKPBITHIM IJIAMEHEM — OEPEruTech 0XKOra.

2. . Tepmonapa mocie U3BJICYCHUS U3 IUTAMEHH OCTBIBAET HE cpa3y — Oeperutech oxora. 3.B criupToBKe coep KUTCs
roproyasi >XKUaKoCTb.

Hucmpykyus K 861N0IHEHUIO!

1.ITogxmtounTe BEICOKOTEMIIEPATYPHBIN JATUUK (TEpMONIapy) K PETUCTPATOPY aHHBIX (KOMITBIOTEPY). 3aKPEMHUTe TaTIYNK B
IITATUBE TaK, YTOOBI €ro KOHYMK Kacaiacs (PUTUIIS CIUPTOBKY .

2 . 3axrure cnupToBKy. Korjna nokazanusi cTaOUIM3UpyIOTCS, 3alUIINTE 3HAYEHUE TEMIIEpATyphl Ha cxeMe TuiaMeHu (puc. 1).
3.IlepememiaiiTe 1aTYMK TEMIIEPATYPHI B CIEIYIOIIYIO TOUKY IUIAMEHU B COOTBETCTBUM €O cXeMOil. [yt aToro ocnadusiite Mypty
U IiepeMeniaiite eé (BMecTe ¢ JIAIKOW U 1aTYMKOM) B Hy’)kHOE MecTo. Koraa nmokazanus cTaOMIM3UPYIOTCs, CHOBA 3aHOCUTE
3Ha4YEHUE TEMIIEPATYPBI B COOTBETCTBYIOIIEW TOUKE HA CXEMY .

4 . Tak u3mepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHU, OTMEUYEHHBIX Ha cxeme . 5 . [loBTopuTe NEMCTBUS CO CBEUOU U CyXUM
TOPIOYHM.
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6.06parute BuuManue! [1pu n3ydeHnn cTpoeHus IIaMeHu CyX0ro roprodero ucnojs3yercs 1/4 yacts Tabnerku. Kycodek
rOPIOYEro MOMENaloT Ha KEPAMUYECKYIO ITUTKY.

Puc. 1. Touku uzmMepeHus TeMiepaTypsl miaMenu 7 . BHecuTe B miamsi CHUPTOBKY Ha MOJIMUHYTHI TPOOUpPKY. M3BnekuTe
NpPOOUPKY U3 TUIAMEHU U PACCMOTPUTE €€ MMOBEPXHOCTb.

8 . IloBTOpuTE OMBIT cO cBeuoi. Kakoro mnpera oopazosaics Han€T? Uto 310 3a BemecTBO? Pe3ynbrarsl H3MepeHuit/Ha0mroieHui

HcTounnk TemrmepaTtypa 0K0JIO Temmeparypa B Temneparypa B Uto o6pazoBasioch
No | TETIOTEI buTnis (Kycouka CpeaHeN 4acTu BEpXHEW 4acTu Ha MTOBEPXHOCTHU
B TOPIOYEro) IJIaMEHU IIaMEHU poOHpKU

1 | CnupToBKa

2 | Cseua
3 | Cyxoe
roprouee
Buvieoowr:

B BBIBOJIaX yKa3aTh, KaKOW UCTOYHHUK TEIUIOTHI MPEANOYTUTEIFHO UCTIOIB30BaTh B XUMUUYECKON J1a00OpaTOPUU U TIOUEMY .
Konmponvnwie sonpocbwi:

1 . Kakoiif ucTOYHUK TiamMeHu ObuT ucnofib3oBan? 2 . Kakas 4acTh Mj1aMeHH camasi ropsidasi?

3 . o kKaKkoil MakCUMaJIbHOM TEMIIEPATYpPHI YAAETCS nporpeTh Tepmonapy? 4 . Uto ropsiuee — HEHTP IJIaMEHU UITK Kpasi?

1. . IloueMy cIUpTOBKA TOPUT IMOYTH OCCIIBETHBIM IIJITAaMEHEM, a CBeYa — CBETSIMM? MOXHO JIM UCIIOJIb30BaTh CBEYH B
71a00paTOPUU BMECTO CITUPTOBOK?

2. . Kakue npoyKThl TOpEHUs OJIMHAKOBHI Y CIIUPTOBKU U cBeun? 7 . 3aganue s noarotoBku k ['MA, BITP

[Ipu HarpeBaHuu TBEPBIX BEIIECTB B MPOOHPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKH U HarpeBaTh Ty YACTh, TJI€ JEKUT
BELIECTBO; 2.3aKPENUTh MPOOUPKY B LITATUBE U HArPEBaTh Ty YacTb, /1€ JIEKUT BEIIECTBO;
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3.B3ITh IPOOUPKY B PYKH, IPOTPETH BCIO TPOOUPKY, a 3aTEM Ty YACTh, 1€ JIEKHUT BEIIECTBO; 4.3aKpENUTh
MpOOUPKY B IITATUBE, MPOTPETh BCIO MPOOUPKY, a 3aT€M Ty YacTh, I/i€ JekKUT BeniecTBo . (IIpaBunbHbIA OTBET: 4 .)

8.3aganue i pa3BUTHUS (PYHKIIMOHATIBLHON IPaMOTHOCTH

B xunre Maiikna @apanes «ctopus cBedn» aBTOp OMMCHIBAET ONBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HA CBOMX JIEKIUAX. B
1J1amsi CBEYM OH MOMeENIal U30THYTYIO CTEKISIHHYIO TpyOKy. OIMH KOHel TPyOKH OITyCKaJICsl HEJaneKo OT (GUTHIIs, BTOPOI
BBIBOJMJICS HA HECKOJIBKO CAHTUMETPOB OT IJIaMeHu. Yepe3 HEKOTOpoe BpeMs K KOHILY TPYOKH IMOJHOCHIIN TOPSALLYIO JIYUHHY.
[osiBisIoCH MIaMsi, KOTOPOE CYLIECTBOBAJIO OTAEIBHO OT IJIaMEHH cBeur. Kak MOKHO OOBSICHUTD 3TO sABJICHUE?

OtBert: B 310l yacTu nuaMeHu MpoOUCXOAUT UcniapeHue napaduna. [lapel napaguna Ha Bo3ayxe, Npu MOAKUTAHUHU, 3arOPAIOTCS.

Puc. 2. OnpIT ¢ mjilaMeHeM CBEYH

ﬂeMOHCTpaHHOHHLIﬁ IKCIEPUMEHT Ne 1. «Botoenenue u noziouieHue menjia — NPU3HAK XumuuecKkou peaxkuuu»

Teopernyeckas yacts. PaboTa npoBoauTCs Mpu U3y4eHUH Tembl «l [pru3Haku XuMHUYeCcKUX peakuuit». Beinenenue u

MOTJIOIIEHUE TETUIOThI, U3MEHEHUE OKPACKH PACTBOPOB MJIM BEIIECTB, BBIJAEICHUE I'a3a SABJISIOTCS OCHOBHBIMHU ITPU3HAKAMHU
XUMHUYECKUX peakiuil. Takke UMeeT CMBICT TOBTOPUTH Pa0OTY MPHU BBEICHUU MOHSATHUS «TETUIOBOM 3 (HEKT peakium .

HDaKTI/IIIeCKaH qacCThb. HGJ’IB pa6OTI)IZ MPpOACMOHCTPHUPOBATH BBIACICHNC U IIOIIOIICHUC TCINIA ITPU XUMHWYCCKUX PCAKIIMUAX.
CBs3aTh TTIOKa3aHUs JaT4rKa TEMIICPATYPhI C 0CA3aTCIIbHBIMU OIYIICHUAMMU.

Ilepeuenv oamuukos yughposoui rabopamopuu: TaTINK TEMIEPATYPHI TUTATHHOBBIN.
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Jlononnumenvroe obopyoosanue: ABa XUMHUECKUX cTakaHa (50 mi1), mpoMbIBaiKa ¢ AUCTUIIMPOBAHHON BOJOM, CTaKaH st
CJIMBa OTPabOTaHHBIX PACTBOPOB.

Mamepuanvl u peakmugni: ATFOMAHUEBAS MPOBOJIOKA UIU TpanyJbl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hbrii
pactBop ykcycHoil kuciaotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .Pabortath B oukax. 2. Tpedyetcs cobmonenne mep 6€30MacHOCTH MPHU paboTe ¢ TUAPOKCUIOM HATPUS

U HarpeBaTelbHBIMU TPUOOPAMH.

Hucmpykyus k evinoanenuro: 1.B xumuueckuid crakal Hanenrte pactBop menoun NaOH. M3mepbTe ero remneparypy.
[TomecTuTe TpanyIibl WK MPOBOJIOKY ATIOMUHUS TaK, YTOOBI HaJ HUMH OCTaBaJICs CJIOM >KuakocTu. Korna HauyHETCs peakius,
oOpaTuTe BHUMaHUE IIKOJILHUKOB Ha BBIJICJICHHUE Ta3a U yBEJIMUECHHUE TeMIiepaTyphl. XKenarenbHo (eciu peakius uaeT He
CJIMIIIKOM OYpHO) MPOMNTH MO KJIACCY U aTh IIKOJbHUKAM IMOTPOTaTh CTAKaH, YTOOBI YOSAUTHCS, UTO €r0 CONEPKUMOE
pazorpenochk. OTMEThTE MAKCUMAJILHYIO TEMIIEpaTypy pactBopa. [loaydeHHbIi pe3yabTaT 3aHECUTE B TAOJIHILY .

2.ITpomoiiTe naTuuK TEMIIEpATyphl BOJIOM. B cTakaH HallelTe YKCYCHYIO KHCIOTY Ha 1/3 mo BeicoTe. M3meprTe eé
TEMIIEpaTypy.

HeGounpimMu nmopuusiMu HaCchINbTE TUAPOKAPOOHAT HATPHS, TOMEIINBAs JAaTYUKOM TeMreparypbl. OOpaTuTe BHUMaHKE
IIKOJIbHUKOB Ha BBIJICJICHUE ra3a - IPU3HAK XUMUYEeCKON peakiuu. [locmoTpuTe, kak n3MeHserca remneparypa. OTMeTbTe
MHUHUMAJIBHYIO TEMIIEPATYPY PacTBOpA.

[Toy4yeHHBIH pe3ynbTaT YYCHUKH 3aHOCST B Ta0muIly. Pe3ynbratel uamepenuit /HabmroaeHui

Pearupyromue Bemecrtra HauanpHas Temneparypa | MakcumanbHas/MUHUMAaNbHAS | Beinenenue wim
pacTBopa TEeMIIEpaTypa pacTBopa MOTJIONICHUE TETUIOTHI

PactBop menouun u
AJTFOMUHUMN

PacTBOp yKCYyCHOM KHCIIOTBI
U cola

Bv1600b1: YKa3aTh NPU3HAKK XUMUYECKUX PEAKITHM.

Konmponvnvie sonpocswi:
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1. .ITpuBeaute npruMepbl peakiyii, MPOTEKAIOIINX C BbIICIECHUEM TEIIOTHI.

2. .Jlns momyuyeHus HeraméHoOW U3BECTH MeJl IPOKAIMBAIOT IIPH BBICOKOHM TeMiieparype. K kakoMy THITY MOKHO OTHECTH 3TY
peakuto? 3.3ananue s noarotoBku k ['MA, BIIP: Tonpko XxuMuueckre SBICHUS IEPEUUCIICHBI B TPYIIIIE:

1.'openure cBeun, BEIMAACHHE TOKICBBIX Kallelb, KAUTIEHUE BObI 2.CKHUcaHue S0JI0YHOTO COKa, CKHCAHUE MOJIOKA, PAaCTBOPCHHE
Mmena B ykeyce 3. TasgHue cHera, IuiaBlieHue CBUHIIA, TPOTyXaHUE KypuHOTo sifiia 4.O0pa3oBaHue TymMaHa, TopeHHe OEHTalbCKON
CBEUYH, TOPEHHUE IPUPOTHOTO rasa.

JleMOHCTPALHOHHBIN IKcTIepUMeHT Ne 2. «Paznoscenue 600bl 21eKmpudecKum moKom»

Teopernyeckas yacte. [lepen HayanoM paboThI clieyeT 0OCYIUTh CO MIKOJbHUKAMU BOIPOC: MTPOCTHIM WIIH CII0KHBIM
BEILIECTBOM sBJIsI€TCS BoJA. [lociie BEIABMKEHUS yUalIUMUCA PA3IUYHBIX THIIOTE3 YUUTENb IPOCUT MPEIIOKUTH BApUAHThI UX
AKCIIEPUMEHTAJILHOM MPOBEPKHU.

OOBIYHO JTaHHBIN OIBIT PEKOMEHAYIOT MIPOBOIUTH B npubope ['opmana, ycTpoHCTBO KOTOPOTO SIBIAETCS TOCTATOYHO CIIOKHBIM
JUTSI BOCBbMHUKJIACCHUKOB. Y JOOHEE €ro MPOBOJIUTH B MPUOOPE JJI OMBITOB € AIEKTPUYECKUM TOKOM, UCTIOJIb3Ys B KAUeCTBE
anextponuTa 10%-Hbli pacTBOp THAPOKCUA HATPUS U CTAJIbHBIC (JTyUllle HUKEJIEBbIE) AJIEKTPoibl. Bo n30exxaHue BCIIEHUBAaHUS
pacTBOpa MpHU AEMOHCTPALMU K 3JIEKTPOJUTY cleAyeT J00aBUTh STUIIOBbIN ciupT (Ha 4 00bE€Ma pacTBOpa 3eKTposinTa 1 00BEM
95%-Horo pacTBOpa CIIUpTA) .

[Ipaktuueckas yactb. L{enas paboThl: chopMuUpoBaTh IPEICTABICHUS Y YUAIINXCS 00 aHAJIU3E CIIOKHBIX BEIIECTB U U3BMEHEHHUH
MOJIEKYJI CJIOKHBIX BEIIECTB B XOJ€ XUMHUUYECKUX PEAKIIUH.

Jlononnumenvroe 060pydosarue: IpUOOP IJIS OMBITOB C ANEKTPUISCKUM TOKOM; HCTOYHHK MOCTOSTHHOTO TOKA: MPOOUPKH - 2
IIT., MPOHYMEPOBAHHBIC; IYYMHKA; CIUPTOBKA; TPOOKK — 2 IIT, MHHIIET .

Mamepuanvt u peakmugwi: CnapT 3TUIOBBINA, 10%-HBIN pacTBOP IIEJIOYH.
Texnuxa 6e3onacrnocmu: Pabotath B oukax. TpeOyroTcs cnenuanbHble Mephbl 0€30MaCHOCTH MpU padboTe ¢ TUIPOKCUIOM HATPUS .

Hnucmpykyus k evinonnenuro: 1.3amoaHUTE SJIEKTPOTUTHYECKYIO BAHHY U IEMOHCTPAIIMOHHBIE IPOOUPKH PACTBOPOM
AJIEKTPOJIUTA 3apaHee, 10 ypoka. 2.IIpogemMoncTpupyiiTe nprOop ydammumcsi, O0bICHUTE €ro yCTPOMCTBO U BKIIOUUTE
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK.
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1. HabGnrogaeTcs BblaeNeHUE Ta30B Ha 3JIeKTpoaax nmpudbopa. OOpaTuTe BHUMAaHKUE YYAIIMXCSl HA TO, YTO OJIMH U3 ra30B
BBIJICTISICTCSI HHTEHCHUBHEHN U 3aHUMAET B JIBa pa3a OOJIbIINIA 00BEM 110 CPABHEHUIO CO BTOPHIM Ira30M.

2. OOcynute HaOIIOJaeMble MPU3HAKKA XMMUYECKOM peakInu, clieJaiTe MperoIokKeHUs: O TOM, B KaKuX MpoOupKax

HaXOJATCS KUCIOPO U BOAOPOM. DIAEKTPOIN3 MPEKPATUTE, KOT/Ia B MPOOHpKax HAOEPETCS OKOJIO 6 MJI BOJIOPOJIa U 3 M
KHCJIOPOJIA .

3. OOpaTuTe BHUMaHHE Ha pa3IuvIHbIe 00BbEMBI COOpaHHBIX Ta30B. [[poOMPKYU TUIOTHO 3aKPOTE MPOOKAMHU MO CIIOEM

anekTpoauTa. Theromen JyYnHON onpeeuTe Halluyhe KUCIopo/ia B MpoOUpKe, ropsiield TyYuHOM NOJ0KTUTE BOAOPO/I.

[IpenyioxuTe ydammmMcs 3aHeCTH PEe3yJIbTaThl HAOIIOACHUI B Ta0IUITy. Pe3ynpTaTel HabMI01eHNI

Homep nipobupku O0BEM raza Ha3zpanue raza
1
2

Boisoowtr: OTpa3I/ITI>, Y9TO IIPOUCXOAUT C MOJICKYJIAaMHU CJIOKHBIX BCIIICCTB B XOIC XUMHYECKOM PCaAKIUU.

Konmponvnwie sonpocer: 1. MOXHO 11 IO BHEUTHEMY BHUly OTJIMYHMTH T'a3 BOJOPO OT rasza kuciopona? 2 .Kakue yacTuibl

COXPAaHSIOTCS B XOJI€ MMPOTEKAHUS PEAKIINU Pa3JI0KEHUS BOJBI, a Kakue paspymarorca? 3 .Kak qokas3aTe, 4TO B COCTABE caxapa
COAEpKaATCS aTOMBI yTiiepoaa?

4 3aganue nns noarotoBku k ['A, BIIP. [Ipu coOupanuu ra3oB UCnoib3yrOT NpUOOPHI, MpeacTaBIeHHbIe Ha pucyHke. C

MTOMOIIBI0, KAKUX U3 YKa3aHHBIX MPUOOPOB MOKHO cOOMpaTh Boj1opo1? OOOCHYHTE CBOM OTBET, UCXO/S U3 CBOMCTB JIAHHOTO
rasa.

Puc. 7. Ilpubops! nnst coOupanus razoB
(A) (b)

(B)

A ﬁ :n
]

— | = X F }
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JleMOHCTpaMOHHBI IKcIIepuMeHT Ne 3. «3aK0H COXpaHEHHUSI MACChl BEIIECTB»
Teopetnueckas yactb. [Ipu u3ydeHnn qaHHON TEMBI 11e71€CO000pa3HO cO3AaTh MPOOIEMHYIO CUTYALUIO, JJI pa3peiieHus

KOTOPOM ydaluecs: BIABUTAIOT TUIIOTE3bI, TPEOYIOINE IKCIIEPUMEHTAIbHOM TpoBepku. [Ipu 00cyk1eHNN MpesioKeHHbBIX
BapHAHTOB MIPOBEPKHU BBIIBUHYTHIX TUIIOTE3 BOCBMUKIIACCHUKY MIPE/JIaraioT pa3inyHble BAPHAHTHI KOHCTPYKIIMH IPUOOPOB, T.€.
HPOSIBIISIIOT TBOPUYECKYIO AKTUBHOCTD, B X01€ KOTOPOI MPOUCXOIUT NEPEOCMBICIIEHHE TPUOOPETAEMBIX 3HAHUI.

Ha ypoke yuamuecs y3HatoT o paborax M. B. JlomoHocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHS MacChl
BELIECTB, (POPMYIUPYIOT 3aKOH, IPUXOIST K BBIBOY, UTO Macca BEIIECTB B XO/I€ PEAKIIUHU JOJIKHA OCTaBaThCs TOCTOSIHHOM.
JloOMBIIKMCh MOHUMAaHUS JAHHOTO TE3UCa, YUYUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

[IpakTHyeckas 4acThb. HGHL pa6OTBIZ OKCIICPUMCHTAJIBHO JOKAa3aTh 3aKOH COXpPAaHCHHA MACChI BCIICCTB .

ﬂOﬂOﬂHumeﬂbHoe 060py00861H1/l€I BCCbhI TCXHOXMMHUYICCKUC HUJIHN 3JICKTPOHHLBIC, CBCYA, KoJ10a IINTOCKOJOHHAasA 250 MJI; JIOKKa I
CXKHUI'aHHUA BCIICCTB.

Mamepuanvl u peakmuéni’. cBeva.
Texnuka 6e3onacHocmu: BBITIOIHATH TPEOOBaHUS MpU PabOTE C OTKPHITHIM TUIAMEHEM.

Hncempykyus k evinoanenuio: Ha per4akHBIX WK JICKTPOHHBIX BECaX YPaBHOBEIIMBACTCS CBEYa, a 3aTEM YUHUTEIIb 3aKUTAET €.
VYuyanuecs HaOIOIAOT, YTO B TEUCHUE ~]1 MUH paBHOBECHE BECOB HapYIIACTCsl, Yalllka C TOPSIIEH CBeUOl MOJHUMAETCS BBEPX.
VYyanumMmcest 3a1ar0Tcs BOonpochl: «Kak MokHO 00bsICHUTE Habmromaemblil pakt? Kak 3ToT hakT cormacyercs ¢ 3aKOHOM
coXpaHeHHs Macchl BemecTB?» OOCykIeHNE JaHHBIX BOIPOCOB MPHUBOUT YYAIIUXCS K MBICIH O TOM, YTO KCIIEPUMEHT
MIPOBEIEH HEKOPPEKTHO, CIICAYET U3MEHUTh KOHCTPYKITHIO MPUOOpa.

VYuurens 3apa”ee AOMKEH MOATOTOBUTH KOJIOY JOCTATOUYHO OOJIBIIOT0 00BEMA ¢ XOPOIIO MOIOrHAHHON TPOOKOi, B KOTOPYIO
BCTAaBJICHA JIOJKEUKA.
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B noxeuke 3akpemisieTcst cBeua. Beck nmpubop B cOope 3apaHee ypaBHOBEIIMBAETCS HA Becax (puc. 8)
. Korga ygamwecs: npuxoasT K BRIBOY, UTO OIBIT CJICAYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YIUTENh TOCTAET BECHI C KOJIOOM,
3KHUTAET CBEUY, 3aKPETUIEHHYIO B JIO)KEUKE, BHOCHUT B KOJIOY U IIJIOTHO 3aKPHIBACT. YYalIuecsl BUAAT, UTO PABHOBECHE BECOB HE
HapYIIAETCs B X0JI€ BCETO DKCIEPUMEHTA .

Puc. 8. [Ipubop 115t AeMOHCTpaIMU 3aKOHA COXPAHEHHUsI MAacChl BEIIECTB

BriBonI:
B BeIBOgaxX HEOOXOAMMO OTPA3UTh TE3UC, UTO MACCa BEIIECTB MPU MPOTEKAHUN XUMUYECKOU PEaKIuu COXPaAHIETCS .

Konmponvnuie sonpocbwi:
3ananus 15 pa3BUTUS PYHKITMOHAIBHON TPaMOTHOCTH

1. Tlpu roperun poB octaércs 30Ja. Macca 30J1bI MEHBIIIE MacChl B3SITHIX IS CKUTAHUS JpoB. Kak MOXKHO 0OBSACHUTH 3TOT
dakt?

2. Jlns mpUroTOBJICHHS MSICHOTO OyJIbOHA TIOBAp B3sUT Kycok Msica Maccoil 1 kxr . [Tocne Bapku Kycok Msca ctai BecuTh 800 T .
[Touemy Macca U3MEHUIACH?

JleMoHCTpanuOHHBII JKkcniepuMeHT Ne 4. «OnpenesieHue COCTaBa BO3AyXa»
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Teoperuyeckas yacte. [lepen nmpoBeaeHreM 3KCIEpUMEHTA YUYaIIUMCS HEOOX0IMMO OOBSCHUTH YCTPOUCTBO MpUOOpa, YTO
03HAYaloT AesieHus. Takke HeoOX0AMMO YOeIUThCsl, YTO MPOOKa MpUOOpa repMETUYHO 3aKphIBaeT cocyl. [IpakTrueckas 4acTsb.
[enb pabOThI: SKCIIEPUMEHTAIEHO OMPEIEIUTh 00BEMHYIO TOJII0 KHCIOPO/Ia B BO3IYXE .

Jlonoanumenvnoe ob6opyoosanue: npruOOP s ONPEIEICHHS COCTaBa BO3/1yXa, IITaTUB, CIMPTOBKA, CTEKJISIHHAS [1aJI0YKa,
Jy4rHa, CTaKaH C BOJOM.

Mamepuanvt u peaxmuewi: KpacHblii hocdop.
Texnuka bezonacnocmu: C 0OCTOPOKHOCTBIO 00pamarbest ¢ ropsmum Gochopom.
Hucmpyxyus k 6blnoaHeHuio:

1 .Kpucrainuzarop HarmojJoBUHY 3anojHuTe Boaol. Ha moBepxHOCTh Bobl moMecTuTe papdoposyro yamky ¢ 1—1,5 r cyxoro
kpacHoro ¢ocdopa. 2.00pature BHUMaHUE HA HEOOXOUMOE YCIOBUE IKCIIEPUMEHTA — BIAXHBIN (ochop UCIOIB30BaTh HETb3s!
dochopa 10MKHO OBITH B3ATO OO0JIBIIIE, YeM TPeOYeTCs sl CBA3BIBAHUS BCETO KUCIOPO/1a, HAXOAAIIETOCS B COCY/IE.

1. OtkpoiiTe npoOKy mpudopa U MOMECTUTE KOJIOKOJ B KpUCTAUIU3ATOP ¢ BOOM. [lorpy3uTe KOI0KOI B BOAY HACTOJIBKO,
9TOOBI YPOBEHB BOJIBI COBIAAAI C HUKHUM JIeJICHHEeM KoJiokouia. [Ipu 3ToM HMKHUHN Kpall KOJIOKOJIa HE JI0JDKEH JI0XOUTh
710 THA KpUcTauM3aTopa . [ 3Toro Kojgokos1 3aKpenuTe B IITATUBE WIIA TIOMECTUTE Ha IHO KPUCTAILIN3aTOpa JABE
CTEKJISTHHBIE MaJIOYKH .

2. CWIBHO pa30orpeB KOHEI CTCKIISTHHON MaJIOUKH, OIyCTHTE €€ B KOJIOKOM U moaoxrute Gocdop. Kak Toapko dochop
3aropesics, ObICTPO U3BJICKUTE MAJOUYKY U 3aKpOUTE KOJIOKOJ MpoOKoi. Konokom 3amnomHsIeTcst TYCThIM O€JIbIM JIbIMOM,
COCTOSIIIIUM U3 YacTH4eK (POCcPOpHOro aHTUAPHU/IA.

3. Ilpu ropenun dochopa 06bEM Bo3ayxa BHYTPU KOJIOKOJIA BHAYAJIE OT HArpeBaHUsI HEMHOTO YBEJIMUMBACTCS, & YPOBEHb
BOJIBI B KOJIOKOJIE TTOHIKaeTcs . [To Mepe pacxomoBaHus KUCIOpOAa TIaMsl IIOCTENEHHO TacHeT. benbrit pochoprbIit
aHTUIpU] pacTBOpsieTcs B Boze . Cocy oxXmakaaeTcs, ra3 B KOJIOKOJIE TOCTETIEHHO YMEHbIaeTcsi B 00bEMeE . YPOBEHb
BOJBI B KOJIOKOJIC TTOBBINIACTCS . B KpHCTAIIN3aTOP TOJICUTE BOJBI B TAKOM 00BEME, UTOOBI BHYTPH M CHAPYKH KOJIOKOJIA
YPOBHH ObUTH OJMHAKOBBI M COBIIA 1A CO BTOPBIM JICTICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp 1 P MOMOIIH TOPSIIEH JTyYUHBI YOUTECh B TOM, YTO OCTABIITUICS B KOJIOKOJIC Ta3 HE TOIJIEPKUBACT
ropenus. Pe3ynbrarsl HaOM0ACHU N
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Yucno nenenuii B mpudope, Yucno nenenuii B mpudope,
3aMOJHEHHBIX BO3IyXOM (10 3aMOJHEHHBIX ra3aMH (Iocie . o
Kakoii ra3 npopearuposair’
MPOBEJICHUS PEAKIUH) MPOBEICHUSI PEAKIUH)
BriBonI:

B BeIBOAaX yka3aTh coJiepaHue KUCI0poja B Bo3ayxe (B %).

Kontponbsubie Bompockr: 1.Kakoii ra3 pacxomyetcs npu cxxuranuu ¢ocdopa B Bozayxe? 2.Kakoit 006EM Kucaopoaa B Bo3ayxe?
Ckoibko 3T0 cocrtaBisieT B npoueHTax? 3.IlouemMy 1i1st mpoBeneHust SKcepuMenTa 0epyT n30bITok ochopa?

4.Kakoli ra3 octajics B KoJIoKoJie rocie cropanust pocdopa? 5.3aganus ais noarotosku k ['MA, BITP Ykaxute, B Kakyto
rpynmny BXOASAT BEUIECTBA, 3arPA3HSIONINE BO3AYX:

1. BoOnsSIHOM Mmap, yTIEKUCIBIN Ta3; 2.CEPHUCTHIN a3, OKCU/IBI a30Ta; 3.KUCIOPO/I, a30T; 4.reIuil, KUCIOPO

9 kiacc
JeMmoHcTpanuoHHbIi d3kcniepuMeHT Ne 1. «TensioBoii 3¢p¢exkT pacTBOpeHusi BelIeCTB B BOJE»

Teoperuyeckas yacTb. PacTBOpeHHE BEMIECTB MPECTABISAECT COO0OH CIOXKHOE (PU3UKO-XUMUUYECKOE SIBJICHUE, 3aBUCSIIIECE OT
MPUPOBI PACTBOPEHHOTO BEILIECTBA U PACTBOPUTEIS, OT TEMIIEPATYPhl M KOHIIEHTPALUKA 00pa3yIoIIerocs: pacTBopa.

[Ipu pacTBOpEHUH KPUCTATNIMYECKUX BEIIECTB B BOJE MPOUCXOAT TPU OCHOBHBIX Mpoliecca. 1.Pa3pylienre Kkpuctaminyeckon
PELETKHU pacTBOPSIEMOTO BEIIECTBA — 3HIOTEPMUYECKUI TTPOIIECC.

1. T'maparanus, T.e. B3auUMOAEHCTBHUE YaCTUI] (MOHOB WJIM MOJIEKYJT) PaCTBOPSIEMOI0 BEIIECTBA C MOJIEKYJIaMH BOJIbI —
AK30TEepMUYEeCcKuil ipoiiecc . 3.IlepeHoc ruaApaTUPOBAHHBIX YACTHUI OT TPAHUIIBI KPUCTAI-PACTBOP B 00U 00BEM
pacTBOpa, ITOT MPOIIECC HE COMPOBOKIAETCS HU BbIICIEHUEM, HU TIOTJIOIIEHUEM TEIJIOTHI.

B 3aBucumocTty oT TOTO, TETUI0BOM AP (HEKT KaKOTo U3 ABYX MPOIECCOB (pa3pylieHUue KPUCTAIIA UITH TUIpATAIIUs YaCTHII)
npeobiiaiaer, ool TerIoBoM 3(HEKT pacCTBOPEHUS MOXKET ObITh BETMUYMHOMN MOJOKUTEIIBHOM UIIU OTPULIATEIIBHOM.
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[IpakTuyeckas yactb. []ens pabomsi: ONPEAEIUTH TEIII0BOU 3(PPEKT pacTBOPEHUS CEPHOM KUCIOTHI, TMAPOKCHUIA HATPUS U
HUTpATa aMMOHHUS .

Ilepeuensy oamuuxoe yughposoii 1abopamopuy: NaTINK TEMIEPATYPhl TUTATUHOBBIH .

Jlononnumenvnoe obopyoosanue: ctakad Ha 150 M — 3 WIT.; CTEKIISHHAA [TAJI0YKa; IPOMBIBAJIKA; MEpHAsk IPOOMpPKA; IIATENb —
2 wr.

Mamepuanvi u peakmugsi: CepHas KUCIOTA (KOHL .); THAPOKCH]T HATPHS KPUCTAIUTMYECKU; HUTPAT aMMOHHS .

Texnuxa 6esonacnocmu: 1.CepHas KHCIIOTa U THAPOKCH] HATPUS SBJISAIOTCS arpeCCUBHBIMU BemecTBaMu. Heobxonnmo
OCTeperaThCsl uX MonajaHus Ha KOXKy U oaexay. 2.bepeus riaza! 3.Heo6xoauMo NOMHHUTH MPABUIIO pa3BeAeHus KucioT. 4.Ha
paboyeM MecTe J0JKHBI ObITh HEHTPaTU3yIoIIKe cpeacTBa: 2%-Hble PACTBOPHI THAPOKApOOHATA HATPUS U YKCYCHON KUCIIOTHI.

Hucmpykyus K 861n0IHEHUIO!
1.B nepBe1ii crakan HanenTe 50 mit Boibl. 2.C MOMOIIBIO JaTYMKA ONPEAECTUTE €€ TEMIIEPATYPYy.

1. OrmeppTe 10 M KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEUJIEHHO, IIPH MIEPEMEIMBAHUN PACTBOPA CTEKIITHHOM
MaJOYKOW BIMBANWTE CEpHYIO KUCI0Ty. OOpaTuTe BHUMAaHUE HA MOPSAIOK CMEIIMBAHUS BOABI U cepHOM KucioThl! Crienure
32 U3MEHEHUEM TEMIIEpaTyphl PY PaCTBOPEHUU KUCIOThL. Hanboee BbICOKOE TOKa3aHUE TEMIIEPATyphl 3aHECUTE B
Tabyuiry. J[aTuyuk TIaTeabHO MPOMOMTE BOJIOM.

2. Bo BTOpOIi cTakaH MOMECTUTE OKOJIO 8 T TBEPIOTO MOPOIITKA THAPOKCH A HATpus U BieiTe 50 mut Bojbl. OMyCTUTE TaTYUK
TEMIIEPATYpPHI U niepemeniaite pacTBop. OTMEThTE caMO€ BBICOKOE 3HAUCHHE TeMIIepaTypbl. TIiaTeIbHO IPOMOWUTE TaTUYUK
BOJIOM.

3. B Tpetwii crakaH HachIbTe 15 T METKOKPHUCTATUNIMYECKOTO HUTpaTa aMMOHHUS 1 nipriieiTe S0 mit Boabl. OmycTUTe TaTYUK
TEeMIEpaTypbl U ObICTPO NepemMeraiite pactBop. Hanbosnee HU3Kk0e 3HaUeHNHE TEMIIEPATyphl 3aHECUTE B TAOIULLY.

Pe3ynbTaThl ©13MEepeHUIT/HA0TI0ICHU I

Hccnemyemas JucTuiuiMpoBaHHas Boja | BoAa+H2504 Boma + Boza + NH4NO3
cHCTEMA NaOH

Temnepatypa, °C
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Bovieoow:

OTtpa3uth, KaKoi TermaoBoi 3pdekT npeodaaaaeT Npu pacCTBOPEHUHU B BOJIE CEPHON KUCIOTHI, HUTPATa aMMOHUS, THAPOKCHIA
HaTpus.

KOHWZpO]Zbele eonpocaul.

1.00BscHAUTE, TOUEMY ITPU PACTBOPESHUH OJHUX BEIIECTB B BOJIE BBIJCISICTCS TEIUIOTA, IPYTHX — MOTIIOMACTCS.
2.IlpenmonoxuTe TETIOBOM 2P (HEKT mporecca paCTBOPEHUS B BOJE THAPOKCHUIA KAJHSI.

IpakTnueckast padora Ne 1. DIeKTPOJIUTHI U HEIJIEKTPOJIUTHI

Teoperuyeckas yacte. [Ipu pacTBOpeHHH B BOJI€ HOHHBIX COCTMHEHHM MOJISIPHBIE MOJIEKYJIBI BOJIBI OKPYXKAIOT (COJIbBATUPYIOT)
3apsHKEHHBIE MOHBI, IIEPEBOJIA UX B pacTBOpP. MONEKYISIPHBIE COEIMHEHUS COIBBATUPYIOTCS, HO HE pacnaJatoTcs Ha HOHBI . B
MIEPBOM CJIy4ae pacTBOP MPOBOJIUT IEKTPUUECKUIN TOK, BO BTOPOM HET .

OrnpenenuTs NPUHAJICKHOCTD BEIIECTBA UM PACTBOPA BEHIECTBA K AJIEKTPOJIUTAM MOKHO MPU MOMOIIY U3MEPEHUS
AIEKTPONPOBOAHOCTH. ECIN 37€KTpOIIPOBOAHOCTH BEJIMKA, TO UCCIETYEMbINH 00BEKT — AJEKTPOauT. Eciu 3HaueHue
AIEKTPONPOBOAHOCTH MeHbIIe 20 MKCM/CM, TO ATO HEAJICKTPOJIUT .

IIpakTHyeckast 4acThb.

Ueﬂb pa60mbz: OIIpCACINUTL HNPUHAIJICKHOCTb BCIICCTB, cMmecen BCUICCTB U paCTBOPOB BCIICCTB K 3JICKTPOJIUTAM U
HCOJICKTPOJINTAaM .

llepeuenv damuukos yugpoesoii 1abopamopuu: JATYUK JIEKTPONPOBOJHOCTH . JlononHUTENIbHOE 000pYyI0BaHUE: CTaKaHbl Ha 50
MJI; IITATUB C 32KMMOM; POMBIBAJIKA . MaTepuaibl U peaKTUBbI: JUCTUIUIMPOBaHHAsA BOa; M0 20 MJI 3THJIOBOTO CIUPTA,
OeH3nHa, kKepocuHa; 5%-Horo pacTBopa caxapossl, pacTBopa criupTta (1:1), 5%-Horo pacTBopa xsopuaa HaTpus; 5%-HOTo
pacTBopa XJ0poBoAopoaa; 5%-HOro pacTBopa r'uApOKCHIa HATPHs, TIOBAPEHHAs COJIb (TBEpPast), caxap (TBEPABIN) .

Texnuka b6ezonacnocmu. Tlpu paboTe ¢ TOPIOYUMU KUAKOCTIMU (CIUPT, OCH3WH, KEPOCHH) BOJIU3H HE JOJKHO OBITH OTKPBITOTO
OTHSI.
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HHCWlpyKL!M}Z K 8bINOJIHEHUTIO.

1.B cTakaH momMecTuTe NOBapEHHYIO COJIb M OMTYCTUTE B CTAKaH JATUYUK JIEKTPONPOBOIHOCTH . [IpoBOIUT 11 COMB
ANEKTPUYECKUN TOK? 2. AHAIOTHUYHbIE JEUCTBUS IPOBEIUTE ¢ caxapo3ol . 3 . B crakan Haneiite 20 M1 uccieayeMoro pacTBopa.

1. OmycTuTe B HETO AATYMK JIEKTPOTPOBOIHOCTH, 3aKPETUICHHBIN B JTanke mTaThBa. Habmomalite 3a n3MEeHEHUEM 3HAUYCHUS
ANEKTPOINPOBOIHOCTH. Korjia mokasanus naTymka nepecTanyT U3MEHATHCS, 3alUIIUTE €ro 3HaUeHUe B TaOJIHUILY .

2. OOpartute BHUMaHMe! J[aTUMK MOCIIE KaX10TO OIBbITA TIIATEIBHO IPOMBIBAETCS BOJOW. 6.3aTeM JTaTUMK OIIyCTUTE B
CJIEIYIOIIUI pacTBOp . AHAJIOTMYHbIE ACHCTBUS MTPOJIETATe CO BCEMH pacTBOpaMu. Pe3ynbTaTel n3MepeHuit

Ne Ha3panue BemiecTBa, 3Ha4YCHUE AIEKTPONPOBOTHOCTH, DJIEKTPOIUT WA HEAJICKTPOJIUT
ONbITa | pacTBOpa MKCM/cM

1

2

KOHWlpOJZbele eonpocaul.

1.O0pamatoT BHUMaHHE, YTO HU AUCTUILUIMPOBAHHAs BOJA, HU TBEPAAs COJIb HE IPOBOJAT MIEKTPUUECKOTO TOKA. TeM He MeHee
PacTBOP COJIM B BOJIE TPOBOJUT IEKTPUUECKUI TOK. DTO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSABIISIOTCS MOABHKHBIE 3aPSIb.
ITox 3TO HAOMIOAEHUE BBOIAT ONPEACICHUE DIEKTPOIUTA U MEXAHU3M DJIEKTPOIUTUUECKOMN TUCCOLUALIUN.

2 . Becerna nu BoiHBIE pACTBOPHI BELIECTB MPOBOJAT dIEKTpUuueckuid Tok? He Bceraa, T.e. HEKOTOpPbIE BEIIECTBA HE JIaIOT HOHOB
MIPY PACTBOPEHUH . ITO — BEIIECTBA C MOJIEKYJIIPHON KPUCTAIUIMYECKON pem€Tko. 3.3ananus 15 noarotoku k ['MA, BIIP

A) K xopo1110 pacCTBOPUMBIM 3JIEKTPOIUTAM OTHOCSITCS:

l.rugpokcun 6apust; 2.¢pochar marnus; 3.cynabdun meau(ll); 4.kapOonaT kanpuus. b) DnekTpuueckuii TOK MPOBOAMT:
1.pacTBOp ATUIIOBOTO CIIUPTA; 2.paCTBOP TIIMIEPUHA; 3.paCTBOP TIIFOKO3bI; 4.paCTBOP TUIPOKCUA KAIbIIHS.

JlaGopaTopHblii onibIT Ne 1. «BiMsiHue pacTBOPUTE/ISI HA JMCCOLUALNIO»
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Teopernyeckas yacTb. Bo MHOTUX XJIOpUJIaX MEPEXOIHBIX METAJIJIOB CBSI3M UMEIOT B 3HAUUTEILHON MEpe KOBAJIEHTHBIN
xapakTep . ManonossipHble pacCTBOPUTENH (CIIUPT WK allETOH) COJIBBATUPYIOT MOJIEKYJIbI LIeTuKoM. [Ipu 106aBieHnn BoIbI OHA
COJIbBATUPYET UOHBI, BBI3BIBAS AJIEKTPOIUTHUECKYIO Aucconanuio . [{BeT pacTBopa npu 3ToM U3MeHseTcs, a
AJIEKTPOINPOBOTHOCTD PE3KO BO3PACTAET .

[IpakTHYeckas 4acThb. ]_ICJ'IB pa6OTBII C(i)OpMHpOBaTB IMpCaACTAaBJICHUC O POJIM PACTBOPUTCIISA B SHCKTPOHHTHQGCKOﬁ AUuCConuanmnu.

llepeuenv damuuxos yugposoti 1abopamopuu: NTATIUK FIEKTPOTPOBOIHOCTH .
JononnumenvHoe o6opyoosanue: Ba BRICOKMX XUMUYECKUX cTakaHa (50 MiT); CTEKIISTHHAS MMalouKa.

Mamepuanvt u peakmuswi: CuCl2 6e3B0HbII (MMeeT KOPUUHEBBIH LBET . [lomyyatoT, HarpeBast KpUCTAIIOTUAPAT B YAILKE JJIs
BbINIAPUBAHUA . XPaHAT B IUIOTHO 3aKPBITOM COCYZE); alleTOH WM CIUPT .

Texnuxa 6esonacnocmu: 1 . CiupT 1 aleToH — roproune Bemectsa. He ncnonb3oBats 0TKpbITOE M1ams. CrenualbHble MEPBI
0€30IMacHOCTH P paboTe C TOPIOYUMHU KUIAKOCTIMU. M30eraTh nonasanus cojiel MeIu Ha KOXKY M OAEKIY, TaK KaK OHU
STOBUTBHI.

2 . Ilpu nmomaianuu CMBITH XOJIOHOM BOJIOM O€3 MbLa.
HHncmpykyus k 8b1n0IHEHUIO!
1. B xumunueckuii ctakad HaceinbTe ~0,5 r 6e3Boanoro xjmopuaa meau (1) CuCl2 u naneitte ~25 mMil ciupTa Uiv alleToHA .

2. PactBopuTe BemiecTBo, nepeMeninBas Coaep>;KuMoe CTakaHa CTEKJITHHON Majoukoi. Eciiu pacTBOpUTH COJTb MOTHOCTHIO HE
YAAETCsl, aKKYPATHO CIICUTE TTOJYUYEHHBIN PaCTBOP B APYrOM CTAKAH.

[Torpy3ute B pacTBOp LIyI JaTYUKA 3IEKTPOINPOBOIHOCTH U U3MEPHTE SIEKTPOIPOBOAHOCTD .

4. OOpartuTe BHUMaHHE Ha LIBET pacTBopa. [Ipumeiite k pactBopy 25 mut Bojsl. [lepemernaiite, oOpatute BHUMaHUE HA
M3MEHEHHE OKpacku. 5.M3meppTe 31eKTpONPOBOAHOCTD MOJYYEHHOTO PACTBOPA .

PesynbraThel n3aMepeHuii/Ha0oeHu

BemiecTBo | D1eKTPONPOBOTHOCTH B CITUPTE DNEKTPONPOBOIHOCTD MOCIE T00ABICHUS
(amreTone) BOJIbI
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Xnopua meau (11)

Bv1600vb1: OTpa3uTh BIMSHUE PACTBOPUTENS HA SJIEKTPOIPOBOAHOCTD COJIH.

KoumponwHuie gonpocwi: 1.0 4éM CBUIAETENBCTBYET POCT AJIEKTPONPOBOIHOCTH COJIM Tipu JoOaBiaeHuH BoAbl? 2 . [louemy
n3MeHseTcs uset pactBopa? 3 . Kak BiusieT npupoaa pacTBOPUTEIIS HA SJIEKTPOIUTUYECKYIO JUCCOLUALINIO?

JlaGopaTopHblii onbIT Ne 2. «CWIbHBIE U CJ1a0bIe JIeKTPOJIUTHI»
Teopetnueckas yacTb. DNEKTPOIUTAMHU HA3BIBAIOTCS BEIIECTBA, pacHaJalolInecs] Ha MOHBI BCIEICTBUE AIEKTPOIUTHIECKON

Jucconuranmnu. PaCTBopLI QJICKTPOJIUTOB ABJIAIOTCA IIPOBOJHHUKAMH BTOPOI'O pOoad, TaK KaK IIPOBOIAT BJ'IGKTpI/ILIeCKI/Iﬁ TOK 3a CUET
noHoB. Ilo crtocoObHOCTH K BHGKTpOHHTHLIGCKOﬁ Aucconranu 3JICKTPOJIUTBI YCIIOBHO pa3aACiIAOT HAa CUJIBHBIC U cia0ble.
CuinbHble QJICKTPOJIUTHI ITPAKTUYICCKHU ITOJITHOCTBIO IUCCOTMHNPOBAHBI HA HOHEBI B p336aBJ'I€HHI>IX pacTBOpax . K HuUM oTHOCATCSA
MHOTUC HCOPTAHUYCCKUC COJIM, HCKOTOPBIC KMCJIOThI U HICIIOYN

. CirabGrre QJICKTPO- JIMTHI JIMIIb YaCTUYHO JUCCOIMMHUPOBAHLI HA MOHBI, KOTOPBIC HAXOJATCS B JTUHAMHWYCCKOM PABHOBCCHUHU C
HCOAUCCOLIMHMPOBAHHBIMHU MOJICKYJIAMHU . K c1abpim QJICKTPOJIUTAM OTHOCATCA MHOT'HC OPTaHUYCCKHUC KUCJIIOTBI 1 OCHOBAHMUA .

[IpakTnyeckas yacTh. []env pabomul: ONIPENETUTb, ABIISIOTCS JIU BbIJAHHBIE BELIECTBA CUIBHBIMU WM CIA0BIMU 3JIEKTPOIUTAMU
Ha OCHOBAHMM U3MEPEHUS DJIEKTPONPOBOJIHOCTH UX PACTBOPOB .

llepeuenv damuukos yugposoii rabopamopuu: AATUUK JIEKTPOIPOBOJHOCTH .
JlononnumenvHoe 060pyoosanue: TpU XUMUYECKUX cTakaHa (25—50 mut), mpoMbIBajKa ¢ AUCTHILTUPOBAHHOM BOJOM .

Mamepuanwt u peakmusst. 10 %-Hble pacTBOPHI COJITHON, @30THOM U YKCYCHOM KUCIOT (KEeJIaTeIhHO B KaleIbHUIIAX );
¢unpTpoBasibHAA Oymara .

Texnuxa 6e3onacnocmu: CobmroganTe Mepbl 0€30ITaCHOCTH MPU PAdOTE C KUCIOTaMHU U MIEJI0YaMHU.
Hnempykyus K 6bInOIHEHUIO!
1. B tpu ctakana Haneute no 25—>50 M1 IUCTHUILUTUPOBAHHOM BOJIBI.

2. B nepBblii cTakad 100aBpTe 1 Karuio YKCyCHOM KHCIIOThI, BO BTOPOM — COJISTHOM, B TPETUIN — a30THOM.
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3. M3meppTe 371€KTPONpOBOJHOCTD KaXKI0T0 PACTBOPA, BHITHPAs Iyl (UIbTPOBAIBHON OymMaroi nocie KaxJaoro U3MepeHus
. PesynbraTel namMmepenuit

Ne 3HadeHHE AIICKTPOIPOBOTHOCTH, Ha3zBanue BBIJaHHOTO
mpoObl | MKCM/cM BEIIECTBA

1

2

3

Bvi16o0wi: OTpa3urte NpUHAIIEKHOCTD BEIECTB K CHIIBHBIM U CIa0bIM 3JI€KTPOIUTaM. KOHTpOJIBHBIE BOIIPOCHI:

1.ITouemy pacTBOp COJISIHOM KHUCIIOTHI JIYYIlI€ IPOBOJIUT JIEKTPUUECKUN TOK 110 CPABHEHUIO C PACTBOPOM YKCYCHOM KUCJIOTHI?
2.K KakuMm 3JIEKTPOJIUTAM OTHOCHUTCS paCTBOP a30THOM KUCIOTHI? 3 . 3aganue s noarotosku k ['MA, BITP

@opMyIIbl TOJBKO CIA0BIX 3JIEKTPOJIUTOB MPEACTABICHBI B PAAY:

1.Ca(OH)2, H2$, H2$O4 2.H2C03, NH3~H20, H28 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JleMoHCTpauOHHBIA ONBIT Ne 2. « 3yyeHue BIUSAHUS PA3JTHYHBIX (PAKTOPOB HA CKOPOCTH PeaKI[UuN»
Teopernyeckas yacts. CyliecTBYIOT pa3Hbie MOAUGUKAIINN TPUOOpa ISl U3YUYCHHsS] XUMUUYECKUX peakiuid. B ogHOM
KOHCTPYKIUU POJIb PEaKTOpa BBINOJHIET 00bIYHAsI TPOOUpPKA, B APYroi, Oojee COBpeMEeHHOM, — cocya JlanaonbTa.

OpmHako TEXHHUKA JIEMOHCTPAITUU DKCIIEPUMEHTA OCTAETCS OJMHAKOBON. MEHSETCS JIMIIb MOPSIIOK CMEIIMBAHUS PEarupyrOIInX
BemiecTB. CHauanza B MpoOMPKY-peakTop 3aJIMBACTCS pACTBOP KUCIOTHI, & B HETO MOMENIaeTcs TBEPAOE BEMIECTBO (IIMHK,
Mpamop).

[IpakTuyeckas yactb. L{eab paboThl: U3yUUTh BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKOU PEaKIIMH.

llepeuenv damuurkos yugpoesoii rabopamopuu: AATYUK TEMIEPATYPbI IITATUHOBBIN.

Jlononnumenvroe 060pydosarue: IpUOOP NI U3YYCHUSI CKOPOCTH XUMUUYECKUX PEAKIIUM; dJIEKTPUUECKasl IUINTKA; CTaKaH
XUMUYeCKui Ha 250 Mut; mmaTenh; KpUCTALTA3aTOP I TPOMbIBaHMs cocyaoB Jlannonsra; npodupku [1X-21 (3 mT.) .
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Mamepuanvl u peakmuesi: consinast kucioTa (4%-Hblil); consinas kucioTa (10%-Hblil); KycOUKd MpaMopa; MOPOILIOK MpamMopa;
yKCYyCHas kucyoTa (6%- Hblil); IUHK; iepokcu]l Bojgoposa (3%-ubiit); nuokcua mapranuna (IV) .

Texnuka bezonacnocmu.: Cobm0naTh MpaBuiia padbOThI ¢ KHCIOTAaMU U HArPEBaTEILHBIMU JJICKTPUUECKIUMH TPUO0- PaMH .
Hucmpyxyus k 6blnoaHeHuio:
Onwvim 1.Bausitaue nmpupoabl pearupyrominx BEeIMeCTB Ha CKOPOCTh XUMUUYECKON PEaKITun

B onHo xoneno cocyna JlannonsTa HaneiTe 3 mui 1 M pacTBOp yKCyCHOUM KUCIIOTHI ( 6%-HBIil pacTBOp), B IPYroe KOJECHO
nomecTtuTe 2—3 rpanyiibl IMHKA. Bo BTOpoi cocyn Jlan- nonbra Hanedte 3 mit 1 M constHoM kucnoTsl ( 4%-Hblil), B Ipyroe
KOJIEHO — 2—3 rpanyJbl nuHKa . [Ipucoennnure cocy bl JIaH101bTa K MAHOMETPUYECKUM TPYOKaMm.

Obpamume enumanue! OTHOBPEMEHHO TepeielTe KUCIOTHI B cocynax JIanmonbTa K rpanyyiaM uHka. CpaBHUTE YPOBHU
KHUJKOCTH B MAHOMETPUUYECKUX TPYOKax. Yyanuecs JeaatoT BhIBOJ O PA3HOU CKOPOCTU XUMUUYECKUX PEAKIIUM .

Onvim 2. BnustHue KOHIIEHTPAIMK PEarupyONMIUX BEIMIECTB HA CKOPOCTh XUMUYICCKON pEeaKITuu

B onHo koneHo cocyna Jlanponsra HanenTe 3 Mt 4%-HOW COJITHOM KUCIOTHI, B IPYro€ KOJEHO NOMECTUTE 2—3 TpaHyJIbl HUHKA

. Bo BTopoii cocyn Jlannonwera HanenTe 3 mu 10%-HOW CONSAHON KUCIOTHI, B APYrO€ KOJIEHO — 2—3 IpaHyJIbl UHKA.
[Ipucoenunute cocynbl JIaH101bTa K MAHOMETPUYECKUM TPYOKaM.

Oo6parute Baumanue! OTHOBpEMEHHO MepesieiTe KUCIOTh B cocyaax Jlanmonbta k rpanysaam 1uHka. CpaBHUTE ypOBHU
KHUJKOCTH B MAHOMETPUYECKUX TPYOKax. Yyariuecs AeIatoT BBIBOJ O Pa3HOM CKOPOCTH XUMUUYECKUX PEAKIIUM.

Onwvim 3. BnusiHue TeMneparypbl pearupyromifx BemecTB Ha CKOPOCTh XUMUUYECKON Peakiiuu

B onHo koneHo cocyna JlannonsTa HaneiTe 3 mu 10 % consiHON KUCIOTHI, B APYTro€ KOJEHO NOMECTUTE 2—3 TpaHyJIbl [IUHKA .
Bo BTopoii cocyn JlanmonbTa Haneite 3 mit 10%-Hoii comsi- HOM KUCIIOTHI, HarpeToit Ha BojsgHou O0aHe 1o 50 °C, B npyroe
KOJIEHO — 2—3 rpanyJibl IMHKA. [Ipucoeaunure cocyanl JIaHm01bTa K MAHOMETPUUECKUM TPYOKaM.

Oo6parure BuruManue! OTHOBpEMEHHO MepeieiTe KUCIOThl B cocyaax JlaHaonbTa K rpanyiiaM nuHka. CpaBHUTE YPOBHU
’KHUJIKOCTU B MAHOMETPHUECKUX TpyOKax. Yuamiuecs JenaioT BHIBOJA O PA3HON CKOPOCTH XUMHUECKUX PEaKIINH .

Onbim Ne 4. BrivsiHue NOBEPXHOCTH COMPUKOCHOBEHHUS pEarupyrolluX BEIIeCTB HA CKOPOCTh XUMHUUECKOM peakluu
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B onHo xoneHo cocyna JlannonsTa HaneiTe 3 miu 4%-HOU COJIIHOM KUCHOTHI, B IPYro€ KOJEHO nomMecTuTe | T Mpamopa, B3ATOro
B BHUJIe Kycouka. Bo BTopoii cocyn Jlannonbra HaneiTe 3 mi 4%-HOM COJISIHOW KUCJIOTHI, B IPYro€ KOJEHO — | T mopomnika
Mpamopa. [Ipucoenuuure cocyasl JIaHm0IbTa K MAHOMETPUIECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO NepesieTe KUCIOTHI B cocyaax Jlanmonbra kK Mpamopy 1uHKa. CpaBHUTE YPOBHU
KHUJIKOCTU B MAHOMETPUUECKUX TpyOKax. Yualuecs JenatoT BbIBOJ O Pa3HON CKOPOCTH XMMHUYECKHUX PEaKIil.

Onwvim 5. Biusiaue KaTaJin3aTopa Ha CKOPOCTb XUMHYECKOM pPCaKIuu

B crakan ¢ Bono#, Harpetoit 10 50 °C, nmomectute 2 1eMOHCTPAIIMOHHbBIE TPOOUPKH ¢ 2 MJT 3% -HOTO pacTBOpa MEepoKCUIa
BOJI0pO/ia. BeliepkuBatoT MpoOUpPKHU B BOZIE OKOJIO 2 MUH. M3BlIeKUTE MPOOUPKHU M3 BOASHON OAHU U MPOJIEMOHCTPUPYHTE
y4YaIuMcsl pe3yIbTaT — Ha CTeHKaX MPOOUPKHU MOSBUIIMCH My3bIPbKHU Ta3a Kuciopoaa. B oHy u3 mpoOUpoOK BHECUTE HA KOHYUKE
mmnarens guokeua mapranna (I1V) . HaGmronaroT s3HeprudHoe BhIJICTICHUE KUCIOPOa.

Konmponvnuie eonpocor: 1.0T kakux (pakTopoB 3aBUCUT CKOPOCTh XUMUYeCKoM peakuuu? 2.Ilouemy pasiioxeHue nepokcuia
BOJIOPO/Ia B MPUCYTCTBUU AroKcuaa Mmapranna (IV) cuagana uaér oueHb ObICTPO, a 3aTeM 3aMeIsSIeTCs ?

1. 3amanus nns pa3BuTH QYHKIMOHAIBHOW IPAMOTHOCTH:

ch

t B Tpu oMHaKOBBIE MPOOUPKH YUEHUKU HAIWIIU [0 5 MJI paCTBOPA COJISIHOW KHCIIOTHI OAMHAKOBOMN
KOHLIEHTpaluu. B nepByto NpoOupKy MOJOKUIU CTPYKKHU kKeje3a, BO BTOPYIO — CTPYKKU LIUHKA, B TPETHIO — CTPYKKH
HEU3BECTHOI'O CBETJIOTO SIPKO OJIECTSIIETO

Metasuta. Hanbosiee MHTEHCHBHO BBIJICICHHUE Ta3a HAOIIOaId B TPEThEH TPOOUPKE C HEU3BECTHRIM MeTaJllIoM. Bo BTOpOIii
MpOOMpPKE ¢ ITMHKOM MHTEHCHUBHOCTD BBIJICJICHHSI Ta3a OblLIa MEHBIIIE, YeM B TpeThel. B mepBoit mpobupke ¢ xene3om
WHTEHCUBHOCTD BBIJIeJICHUSI Ta3a OblJla HAUMEHBIIEH.

59



TOUYKA \!Pocm

a)/leficTBue kakoro ¢akropa, BIMSIOIIETO Ha CKOPOCTh peakluu, Habmoganu yyamueca? 0) Kakoil MmeTaymur MOr HaXOQUThCS B
TpeThel npobupke? 3anuIInTe Ha3BaHUE METalIA.

1. Ha Fpa(I)I/IKe MMpCaAcCTaBJICHA 3aBUCUMOCTDb KOHICHTPAINN UCXOOHBIX BCIUICCTB U IIPOAYKTOB PCAKIHUHU OT BPCMCHU
IMPOTCKAHUA pCAKIIUU:

Puc. 20. Fpaq)I/IK 3aBUCHUMOCTH KOHIOCHTPAIUHU UCXOJHBIX BCIICCTB U ITPOAYKTOB PCAKIIUU OT BPCMCHU IIPOTCKAHUSA PCAKIINHN

OHpCI[eJ'II/ITC, KaKasa KprBasi OIMUCBIBACT N3MCHCHUC KOHICHTPAIIMK NCXOJHBIX BCIICCTB, a4 KaKasd — IIPOAYKTOB PCAKIIHUU .
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