MynuuunansHoe 6roaxeTHoe 001eobpa3oBaTebHOE YUPEKACHHE CPEIHSIS
obreodbpasosaresbHas mkoja Nel r. Konakoso umenu [lenuca Cepreesuya Ctpebuna

COT'JTACOBAHO YTBEPXAJIAIO
MeToiyeckuii COBeT Jupextop MBOY COIII Nel r.Konakoso
MBOY COILII Nel r.KonakoBo uM. Jlenuca Ctpebuna

um. [lenuca Ctpebuna . [TpoTokon Ne /_ oT ﬂ//p
Tpotokon Ne /ot JC08 AVAL //"' __/Tlayrosa O.A/

3am. mup. 1o YBP %
77

Pabouyas nporpamma
no yueOHOMY Kypcy «XuMus» 8- 9 ki
(C UCIoNIb30BaHUEM 00OPYIOBAHUS IIEHTPA
«Touka Pocrtay)

[Tporpammy pazpaboran yuuTesib XUMHK

[Manmmna H.IT.

2022-2023 yueOHBbIH roa



IlosicHuTeILHAS 3aMHCKA

Paboyas mporpamma 1o XMMUHU Ha YpOBHE OCHOBHOTO OOIIIEro 00pa30BaHMs COCTaBJIEHA Ha OCHOBE MOJIOKEHUIH
U TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI, TIPEACTABICHHBIX B
denepanbHOM rocyapCcTBEHHOM 00pa30BaTEIbHOM CTaHIapTE OCHOBHOTO 00111ero 00pa3oBaHus,
YTBEPKIEHHOTO MpUKa3oM MuHucrepcTBa o0pazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yuetom
[IpumepHoil nporpammsl Bocniutanusi, OCHOBHOI oOpa3zoBatenbHoi nporpammbl MBOY COIII Nel r.
KonaxoBo nM. [lernca CtpebrHa 0CHOBHOTO 00111er0 00pa30BaHs, IPUMEPHOH paboUei mporpaMMBl
WuctutyTa crpaterun pa3ButusodpasoBanus Poccuiickoit Akagemun obpaszoBanus M, 2022

Y OPMEHTHPOBAHA HA PeaI3aIMIO B LICHTPE 00pa30BaHMs €CTECTBEHHOHAYYHOU HampaBieHHocTel «Touka
pocTa» y oOy4aronuxcs eCTeCTBEHHOHAYYHOH TpaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U KPEaTUBHOTO
MBIIJICHH A, COBCPIICHCTBOBAHUS HABBIKOB GCTGCTBGHHOHaquOfI HaIpaBJICHHOCTH, a TaKKC IJIA HpaKTH‘IeCKOfI
O0TpabOTKH y4eOHOTO MaTepualia o y4eOHBIM MpeaMeTaM «XUMHUSD.

Ha 6a3e uentpa «Touka pocray obecriednBaeTcs peanusaius 00pa3oBaTeabHbIX IPOrpamMM
€CTECTBEHHOHAyYHOU U TEXHOJIOTMYECKOI HANIpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOIATENBCTBA B chepe 00pa3oBaHus U ¢ yIETOM pekoMeHaanuil denepaabHOro onepaTopa
yuebHoro npeaMera «Xumus». O6pazoBaTenbHasl IporpamMma Mo3BOJISET HHTETPUPOBATh PEAIN3YyEMBIE 3/1€Ch
MOAXO/Ibl, CTPYKTYPY U COAEp KaHME MPU OpraHu3aluu o0ydeHusl XuMuu B 8—9 ki1accax, BBICTPOEHHOM Ha
6a3e 1000ro U3 JOCTYIHBIX yueOHo-MeToandeckux komiuiekcoB (YMK). Mcnonb3oBanue o6opynoBaHus
neHrpa «Touka poctay MO3BOJISIET CO3/1aTh YCIOBHS:

e JUIS paCUIMPEHHUS COJIEPIKAHMUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHNUS;

e JUIS IOBBIIICHUS MMO3HABATEIHHON aKTUBHOCTH OOYUAIOMIMXCS B €CTECTBEHHOHAYYHOH 00JIaCTH;

e IS Pa3BUTHS JIMYHOCTH peOCHKA B Mporiecce 00ydeHns XUMHUH, €r0 CIIOCOOHOCTEH, (popMupoBaHus 1
YIIOBJICTBOPEHUSI COIIMAIFHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEIH;

* 117151 pabOTHI C 0JaPEHHBIMHU IIKOJIBHUKAMU, OPTaHU3aUU UX PA3BUTHS B Pa3IMYHBIX 00JIaCTIX
00pa30BaTeNIbHOM, TBOPUYECKOI 1eATEIHHOCTH.

[Ipumenss uudpossie 1a00paTOPUN HA YPOKAX XUMHH, yIallUeCcss CMOTYT BBIIIOJHUTH MHOKECTBO
1abopaTopHBIX pabOT U SKCIIEPUMEHTOB IO MPOTrpaMMe OCHOBHOM HIKOJIBI.

HopmaTuBHas 0a3a

1. ®enepanbublii 3akoH 0T 29 .12 .2012 Ne 273-®3 (pen . ot 31 .07 .2020) «O06 oOpazoBaHuH B
Poccuiickoit ®enepanuuny» (¢ U3M . u joi ., Beryi . B cuy ¢ 01.09.2020) . — URL.: http://www
.consultant .ru/document/cons_doc_LAW 140174 (nara o6pamenus: 28 .09 .2020)

2. Tlacnopt HanmoHaneHOTO MpoekTa «Obpa3zoBanue» (yrB. mpesuanymom Cosera nipu [Ipesunente PO
[0 CTPATErMYECKOMY Pa3BUTHIO U HAI[MOHAJIBHBIM MPOEKTaM, IPOTOKOJI OT 24 .12 .2018 Ne 16). - URL:
https://login .consultant.ru link?req=doc&base=LAW&n=319308&demo=1 (xara oOpareHus:
10.03.2021)

3. TocynapctBennas nporpamma Poccuiickoit @enepanun «Pa3Butie o6pazoBaHus» (yTBEpxkKaAeHa
nocraHoBieHueM IlpaButenscrBa PO ot 26 .12


http://www/

B o6pazoBarenbroit mporpamme (OI1) npeacraBieHbl CASAYIONINE PA3ACIIbl:

=

MeTo1bl H3y4€HHUs BEIECTB U XMMUUECKUX SIBJICHUN. DKCIIEpUMEHTAIIbHBIE OCHOBBI XUMUM .

2. IlepBoHauanbHbIEe XUMHYECKHE MOHATHUS . 3 . PacTBOpBL. 4.OCHOBHBIE KJIAaCCHl HEOPTAaHUYECKUX
coenuHeHUN. 5. Teopus MEKTPOTUTHUECKON TUcCoNManud. 6. XUMHUUECKHUe peakiun. /. XUMUIeCKHUe
3JIEMEHTHI (CBOMCTBA METAJIOB, HEMETAIIJIOB U UX COETUHEHU).

J1s u3ydyeHusi npeamMera «XuMHs» HA 3Tanie OCHOBHOTO o011ero odopasosanusi orsoautcst 136 yacos: 8
Kimacc - 68 wacoB; 9 xmacc —68 wacoB. JlanHas oOpa3oBarenbHas MporpaMMa OOECIEYHMBAET YCBOCHHE
YYalIUMUCS BaXXHEHIINX XUMUYECKUX 3aKOHOB, TEOPUH U NOHATUH; (POpMHUPYET IIPEICTaBICHUE O POJIU XUMUU
B OKpYyXaromeM MHUPC U JXKU3HU YCIIOBCKA. HpI/I 9TOM OCHOBHOC BHHUMAHUC YIACIACTCA CYIIHOCTH XUMHUUYCCKUX
peaKIII/II\/JI U MCTOAaM UX OCYIICCTBJICHUA.

OfHUM U3 OCHOBHBIX MPUHITUIIOB MTOCTPOCHHUSI TPOTPAMMBI SBJISCTCS IPUHIIHAIT JOCTYITHOCTH .
DKCIIepUMEHTAIBHBIE TaHHBIC, TIOMYICHHBIC YIAIIMMHUCS ITPH BBITOJIHEHUN KOJIMICCTBECHHBIX OTIBITOB,
MO3BOJISIFOT YYAIIMMCSI CAMOCTOSITENILHO JIENIaTh BBIBO/IBI, BBISIBJIATH 3aKOHOMEpPHOCTHU. [101X01b1, 3a710KEHHbBIE
B COJIEp>KaHME MTPOrPaMMBbI Kypca, CO3Jat0T HEOOXOAUMBbIE YCIIOBUS JUIsl CHCTEMHOTO YCBOCHHMSI yUaIllIUMUCS
OCHOB HayKH, /Ul 00ecTieyeH s pa3BUBAIOIIET0 U BOCIUTHIBAIOLIET0 BO3JEHCTBUS 00yUeHHS HA INYHOCTh
y4amierocs.

dopmMupyembie 3HAHUS JOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOXKIEHUN MTKOJIBHUKA, IEHTPATBHBIM SIIPOM €TO0
Hay49HOTO MHPOBO33PEHHUSI.

Onucanne MaTepraibHO-TEXHUUECKOHM 0a3bl ieHTpa «Touka pocTay, HCNMOJAb3yeMOoro AJs peajau3aunu
o0pa3oBaTe/bHBIX IPOrPAaMM B PaMKaX NpenogaBaHus XUMHH

Hudgposasa (komnvromepnas) navopamopusn (1/I), nporpaMMHO-anmapaTHbIA KOMIUIEKC, TaTYUKOBAs
CHUCTEMa — KOMIUIEKT yueOHOTO 000pYyA0BaHUs, BKIIOUAIOIINN H3MEPUTENBHBIN 0JIOK, HHTEp(herc KOTOPOTro
MO3BOJISIET 00ECIIEYNBATh CBSI3b C MIEPCOHATLHBIM KOMITBIOTEPOM, U HA0OP TaTYUKOB, PETUCTPUPYIOLIUX
3HAYEHUS PA3IUYHBIX (PU3NUECKUX BEIUYUH.

Jlamyuk memnepamypul ni1amuHo8vlil — IPOCTON U HAIEKHBIN JaTYHK, IPEJHA3HAUCH JJI1 U3MEPEHUS
TEeMIIepaTypbl B BOJHBIX pAaCTBOPAxX U B ra3oBbIX cpefax. MimeeT pasnuyHblil AuanazoH usmepenuii ot —40 1o
+180 °C. Texunueckre XapakKTepUCTUKH AaTYMKa YKa3aHbl B MHCTPYKIMHU MO dKCIUTyatanuu. Jamuuk
memnepamypusl mepmonapHulil ipeiHazHaueH st usmepenus remmneparyp 1o 900 °C. Mcnonb3yeTcs npu
BBITIOJIHEHUH paboT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpaTyp IJIaMEHH, TUIaBJICHUS U Pa3JI0KEHUS BEIECTB.

ﬂam YUK ONMUUECKOU NIIOMHOCMU (Konopumemp) — IPCAHA3HAYCH I U3MCPCHUA ONTUYECKOHN MIOTHOCTHU
OKpPAIICHHBIX paCTBOPOB. HCHOHLSY@TCH IIpU U3Y4YCHUU TCM ((PaCTBOpBI», ((CKOpOCTB XHUMHYCCKHUX peaKHHﬁ»,
OIIPCACIICHUHU KOHICHTPAIINH OKPAILICHHbBIX HOHOB.

Jlamyux pH nipeqHa3HavyeH ISl U3MEPEHUS BOJAOPOIHOTO rokaszarens (pH) BOJHBIX pacCTBOPOB B Pa3TUYHBIX
UCCIEeIOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEIbI.

ﬂam UUuK 9flel<mp0np0300u0cmu MMpE€aAHa3HAYCH JId U3MCPCHUA YHCHBHOﬁ SJICKTPOIIPOBOAHOCTHU )KI/II[KOCTGI\/’I, B
TOM YHCJIC U BOAHBIX PACTBOPOB BCIICCTB. HpI/IMeH}ICTC}I IIpU NU3YYCHHUU TCOPHUU BHCKTPOJII/ITI/I‘-ICCKOI\;I
AUCCONMAlH, XapaKTCPUCTUK BOAHBIX paCTBOPOB

Mukpockon yughpoeoir npenHazHaueH U U3y4eHUs (POPMBI KPUCTAIIOB U HAOIIOACHUS 32 POCTOM
KpPHUCTAJIJIOB.



Pabouasn nporpaMmma mo XuMuu IJist 8—9 ki1accoB ¢ HCIO0Jb30BAHHEM 060pyu03almﬂ
HEeHTpa «Touka pocTa»

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peaan3aliysi 00pa3oBaTeIbHBIX IPOTPAMM €CTECTBEHHO-
HAyYHOH M TEXHOJIOTHYECKOH HANpPaBICHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUHU C TPEOOBAHUSIMHU
3aKOHOJIATENILCTBA B chepe 00pa3oBaHus U ¢ yu€TOM pekoMeHaanmii denepaibHOTo onepaTopa ya4eOHOro
npeaMeTa «XuMus».

OO6pa3zoBarenbHas IporpaMma ro3BoJIsIET UHTETPUPOBATh PeaTU3yeMble MOIXO0bl, CTPYKTYPY U COJEpKaHUE
IIpU OpraHu3aluy 00ydyeHus XxumMun B 8—9 kitaccax, BHICTPOEHHOM Ha 0a3e J1to00ro u3 JOCTYIHBIX yueOHO-
MeTroanyeckux komiiekcos (YMK).

Ucnonws3oBanne o6opynoBanus «Touka poctay npu peanusaruu nanaoi Ol mo3BossieT co31aTh yCaoBUs:
-J171s1 pacIIMPEHUs COAEPKAHUS IKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

-J17151 TIOBBIIIEHUS TO3HABATEIbHOM aKTUBHOCTH 00Yy4YaIOIIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

-JJIsL Pa3BUTHS JIMYHOCTH peOEHKA B MpoIiecce 00yueHus XUMUH, €r0 CIIOCOOHOCTEH, POPMUPOBAHUS U
YAOBJIETBOPEHHUS COIUATLHO 3HAYNMBIX HHTEPECOB U TIOTPEOHOCTENH;

=151 pa6OTI)I C O)IapéHHBIMI/I IIKOJIbHUKAaMH, OpraHu3alilii UX pa3sBUTHUSA B PA3JIMUHBIX oOacTax
00pa3zoBaTebHON, TBOPUECKON JIEATETLHOCTH.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA
YUYEBHOI'O IIPEJIMETA «XUMMSI» B OCHOBHOM IKOJIE

I/I3yquI/Ie XHMHH B OCHOBHOM IIIKOJIE HaITpaBJICHO HA JOCTHXKCHHUC O6yan-OH_II/IMI/IC$I JINYHOCTHBIX,
MCTAINPCAMETHBIX U IPECAMETHBIX PE3YJIbTAaTOB OCBOCHUA y‘l€6H01"0 npeamMeTa .

JInyHOCTHBIE Pe3yabTAThI

JImuHOCTHEBIE PE3YIbTAaThl OCBOCHUA ITPOrpaMMbl OCHOBHOT'O O6H_ICFO O6pa3OBaHI/I$I JOCTUT'AKOTCA B XOA€
06yLIeHI/IH XUMHHU B €IUHCTBE y‘lC6HOﬁ H BOCIIUTATEIILHOM JACATCIIBHOCTH OpFaHI/ISaHI/II/I B COOTBETCTBHUHU C
TpaIUuIIMOHHBIMHU pOCCHﬁCKHMH COUOKYJIBTYPHBIMH U JYXOBHOHPABCTBCHHBIMH EHHOCTAMU, IPUHATHIMU B
O6H_I€CTBC IIpaBUJIaMd 1 HOpMaMH IIOBCACHUA, U CHOCO6CTBYIOT mnponeccam CaMOIIO3HaHNA, CAMOPA3BUTHUSA U
conuajain3alnnu o6yqa}omnxc51 .

JInuHOCTHBIC PE3YJIbTAThI OTPAXKAIOT C(i)OpMI/IpOBaHHOCTB, B TOM 4YHCJIC B 4aCTH:
Hampuomuuecxozo eocnumanun
1. HEHHOCTHOI'O OTHOUICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYYHOMY HACJICUIO,
MOHUMAaHHUS 3HAaYEHUS XUMHUYECKON HAYKH B ) KXU3HU COBPECMCHHOT'O O6H_I€CTB8., CIIOCOOHOCTH BJIaJCTh
,[[OCTOBCpHOﬁ PIH(I)OpMElI.[PICI’I 0 MCPEAOBBIX JOCTUKCHUAX U OTKPBITUAX MHpOBOfI U OTE€YECTBEHHOM

XUMHUH, 3AUHTCPCCOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHupa u 06IJ_ICCTB8.;

Fpa.ucdaucxozo eocnumaHuA



1. MMpEACTaBJICHUA O COUAJIBHBIX HOpMAax 1 NpaBujiax MEKINIHOCTHBIX OTHOIIICHUM B KOJIJICKTUBC,

T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTHU ITPU BBITIOJIHCHUHA y‘Ie6HbIX, IIO3HaBAaTCIIbHbBIX
3aa4, BbIIIOJJHCHUU XUMHUUYCCKUX SKCIICPUMCHTOB, CO3aHNN y‘Ie6HbIX IMPOCKTOB, CTPECMIICHHUA K
B3aMMOIIOHMMAHHIO U B3AUMOIIOMOIIHA B ITPOLCCCC TOM y‘IC6H0171 JACATCIIBbHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE MOBCACHUC U IMMOCTYIIKHU CBOUX TOBapPIH_Ieﬁ C MMO3HUIIUH HPAaBCTBCHHLIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM OCTYIKOB;

l[efmocmu HAYYHO20 NO3HAHRUA

1.

MHPOBO33PEHUYECKHX IIPEACTABICHHUN O BEIIECTBE U XUMUYECKON PEAKLIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH U COCTABIAIOIIMX OCHOBY Ul IOHUMAaHUS CYIIHOCTH
Hay4YHOU KapTUHBI MUpa; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IIPUPO/IbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOJHON CPEAOH, O POJIM XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;
MI03HABaTEIbHBIX MOTUBOB, HAIPABJICHHBIX Ha MOJYYEHUE HOBBIX 3HAHUH 110 XUMUH, HEOOXOJUMBIX ISl
00BsiICHEHUS HAOJII01aeMBbIX IPOLIECCOB U SIBIICHUH;

M03HABaTEIbHON U MHPOPMAIIMOHHOM KYJIBTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEJIbHON pabOTHI €
y4eOHBIMHM TEKCTaMH, CIIPABOYHOM JIUTEPATYpOM, TOCTYITHBIMU TEXHUYECKUMU CPEICTBAMU
MH(OPMALMOHHBIX TEXHOIOTHl;

UHTepeca K 00y4eHHIO U IIO3HAHUIO, JIF0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIIEA0BATENBCKOM AESITEIPHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U
ypOBHS 00yueHUs B JTabHEHIIEM;

Dopmuposanusn Kyabmypsl 300p08bs

1. oco3Hanus HECHHOCTU XHU3HU, OTBETCTBECHHOT'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH Ha

3IOPOBBIN 00pa3 JKU3HU, OCO3HAHMS MTOCIIEACTBUI U HETIPHUSTUS BPEIHBIX TIPUBBIUCK (YIOTPEOICHUS
AJIKOTOJIs, HAPKOTHKOB, KYPEHHUSI ), HEOOXOIUMOCTH COOITIOCHUS TTpaBUil O€30TIaCHOCTH MPHU
o0OpanieHny ¢ XUMUYECKIMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HU;

Tpyooeozo eocnumanus

1. KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6H.[€CTBCHHO HOJ'IC3HOI>1, y‘IC6HO'I/ICCJ'IeI[0BaTeJ'IBCKOI71,

TBOPUYECKOM U JIPYTUX BUJAX JIEATEILHOCTH; MHTEPECa K MPAKTUUECKOMY U3YUEHHUIO Mpodeccuii u
TpyJa pa3Iu4yHOro PoJia, B TOM YKCJIe Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUI 110 XUMUH,
OCO3HAHHOTO BBIOOpA MHAWBUIYyaTbHOM TPACKTOPHH MPOIOJKEHHS 00pa30BaHUs C YIETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKon02uuecKkozo 60CRUMAHUA

1.

9KOJIOTHYCCKH uenecoo6pa3Horo OTHOIICHUS K MPUPOAC KaK UCTOYHUKY KNU3HU HA 36MH€, OCHOBE €€
CYIIECTBOBAaHUSA, TIOHUMAHNA IEHHOCTH 3J0POBOTO U 0e30macHOro 06pa3a JKN3HH, OTBCTCTBCHHOI'O
OTHOIICHHA K CO6CTB€HHOMy (1)H3I/I‘ICCKOMy U IICUXUYCCKOMY 310POBbIO, OCO3HAHUA ICHHOCTU
CO6J'IIOI[€HI/I$I IpaBHJI 0€30I1acHOr0 MOBEACHUS ITPU pa60Te C BCHICCTBAMH, a TAKIKEC B CUTyallUAX,
YrpoXKaromux 310pOBbI0 U ) KU3HU J'IIO,Z[GfI;

CIIOCOOHOCTHU MMPUMCHATH 3HAHUS, IIOJTYHACMbIC ITPU U3YUCHUH XUMHWU, U PCHICHUA 3aa4, CBA3AHHBIX
C 0pr>1<a10mel71 HpHpO,I[HOfI CpG,I[OfI, TMOBBIIICHHUA YPOBHSA AKOJIOTHYECKOMH KYJIBTYPbI, OCO3HAHUMA
r100aJIEHOTO XapaKTepa 3KOJIOTHICCKUX HpO6J’I€M 151 HYTCﬁ HX pCHICHUA TOCPEACTBOM METOOB XUMUHU,
9KOJIOTMYCCKOI'0 MBIINJICHU A, YMCHHS PYKOBOJACTBOBATHCA UM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOﬁ n
COIlMaIbHOM IIpaKTUKE.



MeranpeaMeTHbIe pe3ybTaThl

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUUMBIE 17151 POPMUPOBAHUS MUPOBO33PEHHUS
oOIIeHay4YHbIe MOHATHSA (3aKOH, TEOPUs, IPUHIIUI, TUTIOTE3a, (JaKT, CUCTEMa, TIPOIIECC, IKCIIEPUMEHT H Jp.),
KOTOPBIE UCHOJIB3YIOTCS] B €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETAX U O3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX
peaMeToB (JOPMHUPOBATH MPEACTABICHUE O IIETIOCTHON HAYYHOW KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHbIC
NecTBUs (I03HABaTEIbHbIE, KOMMYHUKAaTUBHBIE, PETYISATUBHBIE), KOTOPbIE 00ecreunBaloT (POpMHUPOBaHKE
TOTOBHOCTHU K CaMOCTOSATEIBHOMY IUNIAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOH EATEIbHOCTH.

MeTaHpeHMeTHBIG PE3YIbTAaTbl OCBOCHUA 06p330BaTeJ'II>HOI71 MMporpaMMEbl 10 XUMHH OTPaAXKAKOT OBJIAACHUEC
YHHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMHA I[GI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

bazoevimu nozuueckumu oeiicmeuiamu

1. YMGHI/IGM HUCIIOJIB30BAThH HpI/IéMI)I JJIOTUYCCKOT'O MBIIIIJICHUS HpI/I OCBOCHHUH 3HaHI/II\/’II paCKpI)IBaTI) CMBICII
XUMHYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATh B3aUMOCBS3b C IPYTUMHU
HOHSITI/IXMI/I), HUCIIOJIB30BATh ITOHATUS OIS0 06’b$ICHeHI/I$I OTACIBHBIX q)aKTOB " SIBHGHI/Iﬁ; BBI6I/IpaTB
OCHOBAHHUA U KpI/ITepI/II/I JJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUYCCKHUX BCIICCTB U XUMHUYCCKUX peaKHHﬁ;
yCTaHaBJ'II/IBaTI) HpI/I‘II/IHHO-CJ'Ie,Z[CTBeHHBIe CBs3H M@)K)Iy O6T)eKTaMI/I Hsyqum[; CTpOI/ITI) JIOTUYCCKHC
paCCY)K)IeHI/ISI (I/IH}IyKTI/IBHI)Ie, )IGJIYKTI/IBHI)IG, 110 aHanoan); J€J1aTh BBIBOJABI M 3aKJIIFOUYCHHU A,

2. yMEHHWEM NMPUMEHSTH B TPOIIECCE MO3HAHMUS CUMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIOJIb3yEMbIC B
XUMUH, TTPeoOpa30BhIBATh MTUPOKO MPUMEHIEMbIE B XUMUU MOJICIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMUYecKas (opMylia 1 ypaBHEHUE XUMHUYECKON PEeaKITuu —
MIPU PEIICHUH Yy9eOHO-TI03HABATEIIBHBIX 3a/1a4; C YYETOM 3TUX MOJICTBHBIX MTPEACTABICHHUH BBISIBISITH
HMXapaKTEPU30BaTh CYIICCTBEHHBIE IPU3HAKHA U3y4aEeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB U
XUMHUYECKUX PEaKIIMiL;

Bazoevimu uccneoosamenvckumu oeiicmeuamu

1. yMeHHMeM MCIOJIb30BaTh IIOCTABJICHHBIC BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS, & TAKXKE B
KaueCcTBE OCHOBHI /I OPMUPOBAHUS THIIOTE3BI 11O TIPOBEPKE MPABHIIBHOCTH BBICKa3bIBAEMBIX
CY)KJICHUH;

2. TmpuoOpeTeHHE OIbITA 110 TUIAHUPOBAHMIO, OPTAHU3AIMH U TIPOBEICHUIO YICHHYECKUX SKCIICPUMEHTOB:
yMEHHE HalJII0IaTh 32 X0 JIOM IMPOIIecca, CaMOCTOSITEIbHO MMPOTHO3UPOBATh €r0 pPe3ybTar,
dbopmMynupoBaTh 0000IIEHNS U BBIBOJBI [0 PE3yAbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHMS,
COCTaBJISATh OTYET O MPOJICTIaHHOMN paboTe;

Pabomoiui c unghopmauueit

1. ymeHnueMm BbIOMpaTh, aHATTU3UPOBATH U MHTEPIIPETUPOBATH UH (POPMALIMIO PA3IINYHBIX BUAOB U (hopM
MPEJCTaBICHUS, OIYYaeMyI0 U3 pa3HbIX HCTOYHHUKOB (HAyYHO-TIOMYJIsIpHAs JIUTEpaTypa
XMMUYECKOT0COJIepKaHMsl, ClipaBOYHbIE TOcO0us, pecypcsl VIHTepHeTa);

2. yMEHHUEM NMPUMEHSTh PA3JIMYHbIe METOIbI M 3aIIPOCHl IPU MO MCKe U 0TOOpe HHPOpMALIUU U
COOTBETCTBYIOLIUX JJAHHBIX, HEOOXOIUMBIX JJIsl BBIIOJHEHUS YU€OHBIX U T03HABATEIbHbIX 3a/1a4
OTIpe/IeNIEHHOTO THIA; MPUOOPETEHUE OMbITa B 00IACTH MCIIOIB30BaHU HH(POPMALIMOHHO -
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIaZICHNE KYIbTYPOIl aKTUBHOTO MCIOJIB30BAHUS PA3TUUHBIX
IIOMCKOBBIX CUCTEM;



3. yYMEHHEM HCIIOJIb30BaTh U AaHATM3UPOBATH B IIpoIecce y4eOHOM U UCCIIEA0BATEIBCKOM AeATEIbHOCTH
MHGOPMAIIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CEIILCKOTO XO3HUCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY’KaroIllel IPUPOJIHON CPEIbL;

Ynusepcaﬂbublmu KOMMYHUKAMUBHbBIMU delicmeusamu

1. ymeHueMm 3amaBaTh BOIPOCHI (B X0/I€ IMAJIOTA M/UIIHM JUCKYCCHH) IO CYILIECTBY 00CYKIa€MOM TEMBI,
(bopMynHpOBaTh CBOM MPEIOKEHHUSI OTHOCHTEIHHO BBHITIOJIHEHHUS MPEATI0KEHHON 3a1auu;

2. TpHOOpETEeHHUE OMBITA MPE3EHTAINHN PE3yAbTATOB BHIIIOJHEHHUS XUMUYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOTO OTIBITA, TA00PATOPHOH PaOOTHI MO UCCIICOBAHUIO CBOWCTB BEIIECTB, yICOHOTO
IIPOEKTA);

3. 3aMHTEPECOBAHHOCTH B COBMECTHOM CO CBEPCTHHUKAMHU MIO3HABATEIBHOM U NCCIIEI0BATEIECKOM
NESATeTbHOCTH MIPH PEIICHUH BOSHUKAIOIINX MPOOJIeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB U
COTJIacCOBaHUS NMO3UIMH (00CYXIEHUSI, 0OMEH MHEHUSIMU, «MO3TOBbIE IUITYPMbI» U JP.);

Ynuueepcanonvimu pecynamuenvimu oeiicmeuamu

1. ymeHHEM CaMOCTOSITENILHO ONPEAEATh UENU AeSITeTbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U NMPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIEATEILHOCTD, BEIOMpATh HanboJee
3¢ deKkTUBHBIE CTIOCOOBI pelIeHHs yYeOHBIX U TIO3HABATEIbHBIX 33/1a4, KOPPEKTUPOBATH MPESTI0KEHHBIH
QITOPUTM JEUCTBUN IIPU BHITIOJHEHUH 33/1aHUM C yUETOM TOJIYYEHUSI HOBBIX 3HAHUI 00 U3ydaeMbIX
00BEKTaX — BELIECTBAX U PEAKIIHIX;

2. yMEHHWEM HCIIOJIb30BaTh U AaHATH3UPOBATH KOHTEKCTHI, IIPeIaracMble B YCIIOBUH 3aIaHHA.

[IpenMeTHBIE pe3yabTAThI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 0053aTE€ILHOIO COAEP)KAHUS, YCTAHOBJICHHOTO IAHHOM
pUMEpHOil paboyeil mporpaMMo, BBIIENAIOT: OCBOEHHBIE 00YJAIONIMMUCS Hay4HbIe 3HAHUS, YMEHUS U
crocoObl AeHcTBUH, criennduueckue 1 npeaMeT Hoil 001acTu «XUMHsD), BUABI IEATEIBHOCTH 110 TOTYYESHUIO
HOBOTO 3HaHUS, €r0 UHTEPIIPETALUU, TPe0OPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX
CUTYaIUsIX.

[IpenMeTHbIe pe3yabTaThl IPEICTABICHBI IO ToJaM 00y4eHHUs U OTpakatoT COPMUPOBAHHOCTD Y
oOyuaronuxcs CaeayroInX YMEHUN:

8 KJIACC

1. packpvieams CMBICT OCHOBHBIX XUMUYECKHX MOHATHIA: aTOM, MOJIEKYJIa, XUMHUYECKUN JIEMEHT,
MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI MAcCa, MACCOBAsI 10J1s1 XUMHYECKOTO
3JIEeMEHTa, MOJIAPHBIN 00BEM, OKCHJI, KUCJIOTa, OCHOBAHHE, COJIb, AJICKTPOOTPHUIIATEIIBHOCTD, CTEIICHD
OKHUCJICHUS, XMMUYECKas peakilus, TETUIOBOM dPEeKT peakliuu, KIaccuPuKaIus peakiunid, XaMu4ecKas
CBsI3b, PACTBOP, MacCOBAasl J10JIs BEILIECTBA B PACTBOPE;

2. ULOCMpUpPOSams B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHIA (CM . 11 . 1) ¥ IPUMEHSATH 3TH TOHSTHS
IIpY OIIMCAHUU BEILLECTB U UX NPEBPALICHUN;

3. ucnonv306amv XUMHUECKYIO CHMBOJIUKY IS COCTaBlIeHUs ()OPMYI BEIIECTB M YPaBHEHUI XUMUYECKUX
peaKuuii;

4. onpedensims BaJCHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHUSX; CTETICHh OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; TPUHAIEKHOCTH BEIIECTB K ONPeIeIEHHOMY KIIaccy



COeMHEHUH 10 GopMyIaM; BUI XUMHUUYECKOH CBSI3U (KOBAJICHTHAS ¥ MOHHAS) B HEOPTaHUIECKUX
COCIMHEHUSX;

5. packpuvieams cmubicn iepuoandeckoro 3akoHa Jl. M. MenneneeBa: 1eMOHCTpUPOBATH TIOHUMAHUE
MEPHOIUICCKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IMOJIOXKEHUS B IIEPUOINICCKON
CHCTEME; 3aKOHOB COXPAHEHHSI MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHUS,
3aKkoHa ABOTAJIPO; ONUCHLIBAMb U XAPAKMEPU308amb TAOINIHYIO (POpPMY MEPHOAMYECKON CHCTEMBI
XUMHYECKUX 3JIEMEHTOB: pa3IN4aTh MOHSITUS «TJIaBHAs oArpymma (A rpyrima)y u «moooyHas
noarpymnmna (b rpymnmna)», Mansie u 00JbIINE IEPHOABI; COOMHOCUMb 0003HAUYEHUS, KOTOPBIE HMEIOTCS B
tabimne «Ilepuomndeckas cucreMa XuMudeckux 3inemMeHToB J1. . MeneneeBa» ¢ YUCIOBEIMU
XapaKTePUCTUKAMU CTPOCHHUSI aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB | 3apsij sapa, o0miee Yucio
AIIEKTPOHOB U PACHPEICIICHHE UX TI0 SJIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMHUYECKHIE IIEMEHTHI; HEOPraHUYECKUE BEIIECTBA; XUMHUECKUE PEAKIINH (T10
YHCIIy ¥ COCTAaBY YYacTBYIOIUX B PEAKI[MHU BEIIECTB, M0 TEMJIOBOMY dP(DEKTY);

1. xapaxmepuzosamv (ONUCLIBAMb) OOITINE XUMUUECKHE CBOMCTBA BEIECTB PA3IUMYHBIX KJIACCOB,
MOATBEPK1ast OTIMCAHUE PUME PaMU MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIONTUX XUMHUYESCKHX
peaKumii;

8. mpoeHo3uposamv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOTO COCTaBa; BO3MOYKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPE BPAIICHUH B Pa3IMYHBIX YCIOBUSAX;

9. ewiyuCHsIMb OTHOCUTEIHHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJTFO
XAMHYECKOTO DJIEMEHTA 10 (OpMyJie COSAMHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; TIPOBOIUTH
PacUéThI TI0 YPAaBHEHUIO XUMHUYECKOW PEaKITUH;

10. npumernsimob OCHOBHBIE OTIEPALIMH MBICIUTEIFHOMN IEITETFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
0000111eHIE, CHCTEMAaTH3aIINIO, KITACCH(UKAIINIO, BBISIBIICHUE TPUYHMHHO-CJICJICTBEHHBIX CBSI3eH —
JUIAU3y4YEHUS] CBOMCTB BEIIECTB M XUMUUECKHUX PEaKIIHii; €CTECTBEHHOHAYUYHbIE€ METO/IbI TO3HAHUSI —
HaOII0ZICHUE, U3MEPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIH);

11. creoosams mpaBuIaM MOJB30BAHUS XUMUUECKON MIOCYA0N 1 1a00paTOPHBIM 000PYI0BaHUEM, a TAKKE
MpaBUJIaM 0OpaIIeHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10 BBITIOJTHEHHUIO
71a00PaTOPHBIX XUMHUUYECKHUX OTIHITOB TI0 TIOJYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIeCTB (BOIOpOaa
Y KHCJIOPO/JIa), PUTOTOBIICHUIO PACTBOPORB C ONPEAEIEHHON MacCOBOM J0JIeH pacTBOPEHHOTO
BEIIECTBA; MNIAHUPOBAThH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
IeJI0YEH U KUCIOT C TOMOIIbIO MHAUKATOPOB (JIakMyc, peHoN(pTanenH, METHIOPAHXK U Jp.).

9 KJIACC

1. packpvieamv cmvici OCHOBHBIX XUMUYECKUX MOHITHI: XUMHYECKHI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, ITPOCTOE BELIECTBO, CJIIOKHOE BEILIECTBO, BAJIEHTHOCTb, SJIEKTPOOTPUIIATEILHOCTbD,
CTENIEHb OKUCIICHUS, XUMUYECKash PEaKins, XAMUYECKask CBSI3b, TEIJIOBOM d(PPEeKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PACTBOP; SJECKTPOJIMTHI, HE JICKTPOJIMTHI, JICKTPOIUTHIECKAs AUCCOIHAITHS,
peakIuy HOHHOTO 0OMeHa, 00paTUMbIC U HEOOpAaTUMbIC PEaKIIUH, OKUCIUTEIILHO-
BOCCTAaHOBUTEJIbHBICPEAKIIMHU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHHUE,
aJIIOTPOIHs, aM(POTEPHOCTh, XMMHUYECKas CBSI3b (KOBAJICHTHAS, MOHHAS, METaJUINYECKas ),
KPUCTAJUIMYECKasl pELIETKA, KOPPO3UsI METAIIOB, CIUIABbl; CKOPOCTh XMMUUYECKON PEAKLIUH,
npenenbHo gomyctumMas Kol nertparws (I11K);

2. unnrocmpupo8anms B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH (CM. 11.1) ¥ IPUMEHSTh 3TU MOHSITUS
IIpY OIIMCAHUU BEILLIECTB U UX MPEBPALICHUN;

3. ucnonv306amv XUMHUYECKYIO CUMBOJIUKY I COCTaBIIeHUs ()OPMYI BEIIECTB U YPaBHEHUI XUMUYECKUX
peaKuuii;

4. onpedensims BaJCHTHOCTh U CTENICHb OKUCICHHSI XUMHUECKUX AJIEMEHTOB B COCTUHEHHSIX PAa3IMIHOTO
COCTaBa; MPUHAJIC)KHOCTH BEIIECTB K OMpeAeIEHHOMY KJacCcy COeTUHEHH Mo ¢hopMyaam; BU
XUMHUYECKOH CBsI3M (KOBAJICHTHAs, HOHHAS, METAJUINYEeCKas) B HEOPTaHUYECKUX COSAMHEHUSIX; 3apsi]l



MOHA TI0 XUMHUYECKOH opMyIie; XapakTep Cpebl B BOJHBIX PACTBOPAX HEOPraHUUECKUX COCTUHEHUH,
THUII KPUCTAIUIMYECKON PEIIETKH KOHKPETHOT'O BELIECTBA;

5. packpwvleams cmuica iepuoandeckoro 3akona Jl. . MeneneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAaHHE:
ONUCHIBAMb U Xapakxmepu306ams TaOIMIHYIO GOPMY IEPUOTUIECKON CUCTEMbl XUMHYECKIX
3JIEMEHTOB: Pa3IMYaTh MOHITUS «rJaBHas noArpymnmna (A rpynna)» u «nodouynas noarpynna (b
rpyIa)»,Majble U O0JIbIINE IEPUOIBL; COOMHOCUMb 0003HAYCHUS, KOTOPBIE HMEIOTCS B
MEPUOIUYECKON TaOIUIE, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX JIEMEHTOB
(cocTaB u 3apsansapa, 00IIee YUCIIO IEKTPOHOB U PaCIIpPeIeIeHUE UX 110 3JICKTPOHHBIM CJI0SM);
00vsCcHAMb 00IINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB U MX COSAMHEHUH B Ipeaenax
MAaJIbIX TIEPUOJIOB U TIIABHBIX OJTPYIIIT C YYETOM CTPOCHHUS UX aTOMOB;

6. Kraccuguyuposams XUMUYECKUE FITEMEHTHI; HEOPraHMYECKHE BEUIECTBA; XUMUYECKUE PEaKIiu (TI0
YHCIIy ¥ COCTABY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, 110 TEIJIOBOMY 3P PEKTY, 110 U3MEHEHUIO CTEIeHEN
OKHCIICHHUSI XUMUYECKHX JJIEMEHTOB);

1. xapaxmepuzosamv (ONUCLIBAMb) OOITNE XUMUUECKHE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB,
MOITBEPK/1ast OMMCAHNE TPHUME PaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIIHiL;

8. cocmasname ypaBHEHHS AIIEKTPOIUTUIECKON JUCCOIMAIINHU KHCIIOT, IETI0YEH U COJICH; IOJTHBIC 1
COKpAaIIE€HHBIE YpaBHEHHS PEaKIfii FOHHOTO 0OMEHa; YpaBHEHUS PEaKIIHid, TIOTBEPKIAFOIINX
CYyIIECTBOBaHHE F€HETHUUECKOM CBS3M MEX/1y BEIIECTBAMHU PA3JINYHBIX KJIACCOB;

9. packpvleame CyITHOCTh OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIIHIA MOCPEIICTBOM
COCTaBJICHUSIEKTPOHHOIO OalaHca ATUX peakluii;

10. npoenosuposams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT UX CTPOCHHSI; BO3SMOXXHOCTH MTPOTEKAHHS
XAUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSX;

11. éviuucnams OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MACCOBYIO JIOJIIO
XMUMHYECKOTO 3JIEMEHTa 10 (op Mysie COeAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacuéThl MO YPaBHEHUIO XUMUYECKON PeaKIuy;

12. cnedosams mpaBuIaM MOJIb30BaHUS XUMHYECKOH IMOCYION 1 1a00paTOPHBIM 000pYyAOBaHUEM, A TAKKE
MpaBUJIaM 0OpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMHU 10 BBITIOJTHEHUIO
Ja00PaTOPHBIX XUMHUECKHUX OTBITOB 10 TIOJIYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIESCTB (aMMHUaKa 1
YTJIEKUCIIOTO ra3a);

13. nposooums peakuuu, NOATBEPKIAIOIINE KaUeCTBEHHBIN CO CTAaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD
OTBITHBIM IYTEM XJIopuJ OpoMus, noau, kapooHar, ocdar, cuiankart, cyabhar, THIPOKCUTUOHBI,
KaTHOHBI aMMOHHMSI U MOHBI NU3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEIECTB;

14. npumernsms OCHOBHBIE OTIEPALIUN MBICIUTEIBLHON ACITEIbHOCTH — aHaJIN3 U CUHTE3, CPABHEHHE,
0000111eHIE, CUCTEMATH3AIHIO, BBISIBIICHUE PUYHUHHO-CIIEICTBEHHBIX CBSI3eU — I U3y4EHUs
CBOMCTBBEIIECTB U XMMHUECKUX PEaKLUi; ECTECTBEHHOHAYYHbIE METO/IbI IO3HAHUSI — HAOJI0/ICHUE,
U3MepeHue, MOJAETUPOBAaHNE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBII).

COAEPXAHUME YUEBHOI'O ITPEAMETA « XMW S» 110 T'OAAM U3YYEHNS 8 KITACC
IlepBoHaYa/IbHbIE XMMHYECKHE IOHATHS

[Ipeamer xumun. Poiib xumuu B xKU3HHU yenoBeka. Tena u Bemectsa. PU3MUECKUE CBOMCTBA BELECTB.
ArperatHoe cocTosiHME BelecTB. [[oHATHE O METOIaX MTO3HAHUS B XUMUU. XUMHUS B CUCTEME HayK . UucTbIe

BCIICCTBA U CMECCH . CnocoOb1 pa3aciiCHud cMecel .

ATOMEI 1 MOJICKYJIBI. Xumunueckue 31eMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB. HpOCTBIC H CJIOKHBIC
BCIICCTBA. ATOMHOMOJ]CKYJBIpHOC Y4dC€HHUC.



Xumuueckasi popmya. BalleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTABA BEILIECTB.
OtHocurenbHas aToMHas Macca. OTHOCUTEIbHAS MOJIEKY/IsIpHas Macca. MaccoBast 10JI1 XUMUYECKOTO
3JIEMEHTA B COCIUHECHUU.

dusnueckre U XUMUUECKHUE SIBJICHU. XUMHUUECKasi peakius U €€ MpU3HaKU. 3aKOH COXPAHEHHS MACChI
BeIeCTB. XUMUYecKue ypaBHeHus. Kitaccuukammss XaMUIeCKUX peakiuid (COeTMHEHUS, Pa3JIOKEHUS,
3aMeIIeHus).

XUMHUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMUYECKOM MOCY0M, ¢ MpaBUiIaMu pabOThl B 1JaOOpaTopuu u
npuémMamu oOpalieHus ¢ 1adopaTOpHbIM 000PYIOBaHUEM; U3YUEHHUE U ONMCaHUE (PU3HUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKHUX BEIIECTB; HaOMOAeHNEe GU3NIECKUX (TUIaBJICHHE BOCKA, TasTHUE JIbJA, PACTHPaHHE
caxapa B CTYyIIKe, KHIIEHUE 1 KOHJEHCAIIHUs BOJbl) U XUMHUYECKHUX (TOpPEHNE CBEYH, TPOKATTUBAHUE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa C KMCIOTOM) SIBJICHUM, HAOJI0JIeHHE U ONMCAHNE TPU3HAKOB MPOTEKAHUS
XMUMHMUYECKUX peakluii (pas3yioKeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue rugpokcuaa meau (1) mpu HarpeBanuu, B3auMoieiicTBUE xene3a ¢ pactBopom coiu meau(1l));
M3y4eHHE CII0OCOO0B pa3zeneHus cMecel (C OMOIIbIO MarHuTa, (GUIbTPOBAaHUE, BbIIAPUBAHUE, TUCTHILIALMS,
Xpomato rpadus), IpoBeeHNE OUNCTKN OBApPEHHOM COJIN; HAOII0JeHNE U OTICAHHUE PE3Y/IbTATOB
MIPOBEJICHUS OTbITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl; CO3/IaHUE MO/IeJIel MOJIEKYIT
(rapocTepIKHEBBIX) .

BaxuHeiinmue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kuciopoa — anmeMeHT u npoctoe BemecTBo. Haxoxaenue
KHCIIOpO/1a B IpHUpoie, (U3NYECKUE U XUMUYECKHe CBOMCTBA (peakiuu ropenus). Oxcuapl. [lpumenenue
kuciopoaa. CriocoObl OTydeHHs KUCIOpoa B Tab0paTopuu U MPOMBIILIEHHOCTH. KpyroBopoT Kucioposa B
npupojae. O30H — aIoTpoIHas MoAU(UKALINS KUCIOPOAa.

TennoBoil a3 ekt XuMHUYecKoi peakiuu, TEePMOXUMHUYECKHE YPaBHEHUS, K30 U SHJ0TEPMHUUECKHE PEeaKLUu.
TomnuBo: yronb U MeTaH. 3arps3HeHHe BO3/lyXa, YCHIIEHHE TapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO
CIIOS .

BOI[OpOI[ — J3JICMCHT U IMPOCTOC BEIICCTBO. HaXO}KI[eHI/IC BOOOPOAa B IIPUPOJL, (1)I/ISI/I‘ICCKI/IC 1 XUMHYCCKUC
CBOﬁCTBa, IIPUMCHCHHC, CIIOCOOBI IOJTy4YCHUA. CocTaB KHCIIOT B COJICH .

KomnuecTo BemecTBa. Mouib. MossipHas macca. 3akoH ABorajipo. MouisipHbIii 00bEM ra3oB. Pacuérer o
XUMHYECKUM YPaBHEHHUSIM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopuTtelb. PacTBopbl. HachlllieHHbIE U HEHACBIILIEHHBIE PACTBOPDI.
Pacmeopumocme sewecms 6 6ooe. ! MaccoBast 1015 BeliecTa B pactBope. XMMHYECKUE CBOMCTBA BO/IBI.
CocraB ocHOBaHuUi. Posib pacTBOPOB B IPUPOJIE U B KU3HU yesnoBeka. KpyroBopot Bobl B IPUPOLE.
3arpsi3HeHue TPUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeaunenuid. Oxcuapl. Kimaccudukanust okcuaoB: coiaeodpasyromniue
(0CHOBHBIE, KUCIOTHBIE, aMpOTEpHBIE) U HecoeoOpasytomre. HomeHknaTypa okCHA0B (MEXIyHapOIHAS U
TpuBUaNbHas1). PU3NUECKHe U XUMUYECKHE CBOMCTBa OKcUI0B. [lomydeHue.

OcHoBaHus. KJ'IaCCI/I(I)I/IKaL[I/IH OCHOBaHUI: MIEN0YH U HCPaCTBOPUMBIC OCHOBAHMUA. HOMCHKJ'IaTypa OCHOBaHMI
(Me)K,[[yHapO,[[Ha}I n TpI/IBI/IaJ'ILHaH). du3znyeckre U XUMHUYECKHE CBOIICTBA OCHOBAHUIA. HOHY‘ICHI/IC OCHOBaHMH.



Kucnotsl. Kiaccuduxanus kucnot. Homenkinarypa Kuciaot (MexXIyHapoaHasi ¥ TpUBHAIbHAs). DU3UUECKUE U
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [lomydenue kucior.

Conu. Homenkinarypa coseit (MexIyHapo Hasi U TpuBHalIbHAs ). PU3MUECKHE U XUMUYECKHE CBOMCTBA COJICH.
CriocoObI MOTydeHUs COJICH.

I'eneTnueckas CBI3b MCXKAY KlIaCCaMU HCOPraHUYCCKUX COGHHHCHHﬁ.

XUMHUYECKUI SKCIIEPUMEHT: KaUeCTBEHHOE OIPE/ICNIEHHIE COIEPIKaHNs KUCIOPOAa B BO3IyXE; MOJIydCHNUE,
cobupaHue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB KUCIOPOa; HAOIIOAEHHE B3aUMOACHCTBHS BEIIECTB C
KHCJIOPOIOM H YCIOBHS BO3HUKHOBEHUS U MPEKpaIleHus ropeHust (1oxapa); 03HaKOMJICHHE ¢ 00pa3iaMu
OKCHJIOB ¥ ONIMCAHUE UX CBOMCTB; OJIy4eHUe, cOOMpaHne, paclio3HaBaHUE U U3ydeHHE CBOWCTB BOJIOPOA
(ropenue); B3auMoaericTerue Bojgopoaa ¢ okcuaoM mean(Il) (Bo3MoKHO HCI0JIb30BaHUE BUJIEOMATEPHATIOB);
HaboIeHNe 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BaHNE 0COOEHHOCTEH pacTBOPEHUSI BELLIECTB C
Pa3IUYHON PaCTBOPUMOCTHIO; IPUTOTOBIICHUE PACTBOPOB C OTIPEIEIEHHON MacCOBO o€l pacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICHCTBHUE BOJIbI C METAJJIaMU (HATpUEM M KaJIbIIEM ) (BO3MOXKHO HCIIOIh30BaHNE
BUIEOMATEPHAJIOB); OTIPE/IeNICHHE PACTBOPOB KUCIIOT U IIEI0YEH ¢ IMOMOIIBI0 HHIUKATOPOB; HCCIEA0BaHNE
00pa3IoB HEOPraHMYECKHUX BEIIECTB pa3 JINYHBIX KIIACCOB; HAOMIOACHNE H3MEHEHHUST OKPACKH WHIHUKATOPOB B
pacTBopax KHCIOT U IIesloueii; u3yuyeHue B3aumoecTsus okcu na meau(ll) ¢ pactBopom cepHOi KUCIOTHI,
KHCJIOT C ME€TaJlJIaMHU, peaKHI/II)’I HeﬁTpaHHSaHHH; MOJIY4CHHUE HEPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHECHUE OHOI'O
MeTajia JPyruM U3 pacTBOpa COJIHM; PELICHUE YKCIIEPUMEHTANBHBIX 331a4 1o TeMe «BakHeie Kiacco
HEOPraHUIeCKUX COCTMHEHUI.

Ilepuoguyeckuii 3aK0H U MEPUOAUYECKAS CUCTeMAa XUMUYecKUX dJjieMeHTOB JI. M. MenaeneeBa.
CrtpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE pPe€aKIun

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XHUMHUYECKHUX dJieMeHTOB. [lonarue o rpymnmnax CXOAHBIX 3JICMCHTOB
(H_IGJ'IO‘{HBIG 1 IICJI0OYHO3CMEIIBHBIC METAJJIbI, I'aJIOTCHBI, MHCPTHBIC I'a3bl. :‘)HGMCHTBI, KOTOPBIC o6pa3y}0T
aM(bOTepHBIe OKCHUABbI U TUAPOKCU/IBI.

[Tepunoanueckuii 3akoH. [lepuoanueckas cuctema xumudeckux 3meMenToB /. V1. MenneneeBa. Bubl Ta0auis!
«Ilepuoauueckas cucreMa xumuyeckux 3neMeHToB [ . . MenneneeBay . [lepuoast u rpymisl . usndeckuit
CMBICJI IOPSAKOBOTO HOMEPa, HOMEPOB NIEPH 0J1a U TPYIIIbI SJIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIxX 20 XUMUYECKHX AJIEMEHTOB Nepuoanyeckoii cucremsl /1. . MenneneeBa. XapakTepucTuka
XMMHUYECKOTO 3JIEMEHTa TI0 €ro IMOJIOKEHHUIO B nepuoandeckoit cucreme 1. . Mennaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJuyca aTOMOB XUMUYECKHUX AJI€ MEHTOB, METAJUINYECKUX U HEMETAJUIMUECKUX
CBOJCTB I10 IpyNIam M Nnepruojam. 3Hau€HUE MEPUOINIECKOrO 3aKOHA U IIEPUOINYECKON CUCTEMBI XUMHUYECKUX
2JIEMEHTOB JJI pa3BUTHUA HAYKU U NpakTuku . 1. . MenneneeB — y4€HbIN U IPAKIaHUH .

QHGKTpOOTpI/II_[aTeJ'ILHOCTB XHMHUYECKHX 3JIEMEHTOB. XUMHUYECKas CBI3b (I/IOHHaSI, KOBAJICHTHAA IOJIApHAA U
KOBaJICHTHAsA HCHOH}IpHa}I). Cremnenb okucienus. OKHCINTEIbHO-BOCCTAHOBUTCILHEIC pCaKkIuu. Hpoueccm
OKHUCJICHUS U BOCCTaHOBJICHHA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.



XUMUYECKUI KCTIEPUMEHT: U3y4eHHe 00pa3lioB BEUIECTB METAJI JIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
TUAPOKCUIA IUHKA C pAaCTBOPAMU KUCIIOT U 1IEeJI04eH; IPOBEACHUE OIBITOB, MILTIOCTPUPYIOLIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH (TOPEHHE, peaKLIui pa3IoKEeHUs, COCAUHEHNS).

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MexXnpeaMeTHbBIX CBA3€H IPU U3yYEHUU XUMUU B 8 KJIACCE OCYILIECTBIISIETCS YEPE3 UCII0JIb30BaHHE
KaK OOIINX €CTECTBEHHOHAYYHBIX IMMOHATHIA, TaK U TIOHSATHH, SBISTFOIIUXCS CHCTEMHBIMU JUISI OT/IEIIHBIX
[IPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OO6mue ecTeCTBEHHOHAYYHBIC OHATHS: HAYYHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTE3,
KJaccuukaius, nepuogUIHOCTh, HAOMI0IEHNE, SIKCIIEPUMEHT, MOICTTUPOBaHIUE, U3MEPEHHE, MOJICITb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PATUOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUYECKUH 3apsifl, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3NUECKUE BEIIMUNHBI,
eAMHUIBI U3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTUTHBO, BOTHBIC
pecypcHI .

9 KJIACC

BemecTBo U XUMHUecKasi peakuusi

[Tepuonuueckuii 3akoH. [leproanueckas cuctema xumuueckux aemeHToB J[. . MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB XUMHUUYECKHX AJIEMEHTOB TMEPBBIX TPEX MEPUOI0B, KaJIHsI,
KaJIBIIMS ¥ KX COSAMHEHUI B COOTBETCTBHH C MOJIOKEHHUEM JIEMEHTOB B IEPHOINYECKON CHCTEME U CTPOCHUEM
ux atoMoB. CTpoeHHe BelecTBa: BUABl XUMUYCCKOHN CBS3U. THIBI KPUCTAUTMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT THIA KPUCTALTHYECKON PEIIETKH M BUAa XUMHUECKOU CBSI3H.

Knaccudukamnus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEHIECTB (MEXKIyHapOAHAS U TPUBUATIbHAS ). XUMUYECKUE
CBOJICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHMUYECKUX CO €MHEHMI, TeHEeTUYEeCKasl CBS3b
HEOPraHNYECKUX BEIECTB.

KJ'IaCCI/I(bI/IKaI_[I/ISI XUMHNYCCKHUX peaKuHﬁ 110 pa3JIMYHbIM IIPU3HAKAM (HO YHUCIY U COCTABY Yy4aCTBYIOIIUX B
pCaKknuu BEUICCTB, 110 TCINIOBOMY 3(1)(1)eKTy, M0 U3MEHEHUIO CTEICHEH OKUCICHUS XUMHUUECKUX 9JICMCHTOB, I1O
O6paTI/IMOCTI/I, 10 Y4aCTHIO KaTaHmaTopa). DK30 U OHAOTECPMHUYCCKUC PCAKINHN, TCPMOXUMHUYCCKUC YPABHCHU.

[TonsiTue o ckopocTH xuMudeckoit peakiuu. IlonsaTre 06 06paTUMBIX U HEOOPATUMBIX XUMHUECKUX PEaKIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX peakuusx. [lonamue o xumuueckom pasnogecuu. Paxmopeol,
gnUAIOWUE HA CKOPOCHb XUMUYECKOU Peakyuu U NOLONCEHUE XUMUYECKO20 PABHOBECUS.



MexaHn3M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peAKLUi (3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH).

Teopus 3MEKTPOAUTUYECKON JUCCOLMALMU. DJIEKTPOJIUTHI U HEAUEKTPoIUThl. KaTnoHsl, aHnoHbl. MexaHusm
JMCCOLIMAIIMU BEIIECTB € Pa3JINYHBIMU BUJAMH XUMHUYECKOH cBsA3U. Crenenpb aucconuanu. CUIbHbIE U
ci1abble SIEKTPOITUTHI.

Peakimu noHHOTO 0OOMEHa. Y CI0BHSI TPOTEKAHUS PEaKIIUii MOHHOTO 0OMEHa, ITOJTHBIC U COKPANIEHHBIC HOHHBIC
ypaBHeHHs peaknuid. CBOMCTBA KUCIOT, OCHOBAHUH M COJICH B CBETE MPEICTABICHUI 00 IIEKTPOITUTHIECKOM
aucconuanuu. KauecTBeHHble peakliuu Ha UOHBI . [lonamue o 2uodpoause conel .

XUMHUYIEeCKUMN OKCIICPUMCHT: O3HAKOMJICHUEC C MOACIISIMU KPUCTAINIMICCKUX peHIéTOK HCOPTaHNYCCKNX BCUICCTB
— METaJIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0KHBIX BEIECTB (XJI0pHIa HATpHUs); UCCIIEJOBAHNE
3aBHUCHUMOCTHU CKOPOCTU XUMHYECKOH pCaKkuu oT BOSHGfICTBI/ISI Pa3JIMnYHBIX q)aKTOPOB; HUCCIICAOBAHUC
3NIEKTPONIPOBOTHOCTH PACTBOPOB BEILECTB, MPOIecca JUCCONNAINU KHCIIOT, IesI0ueil u cosei (BO3MOKHO
MCTIOJIH30BaHNE BHICOMATEPUAIIOB); TIPO BEJCHUE OTIBITOB, HIUTFOCTPHPYIOMINX MMPU3HAKH MMPOTEKAHHS PEaKInuit
MOHHOTO oOMeHa (00pa3oBaHKe OcajIKa, BbIIEIEHHE ra3a, 00pa30BaHKe BO/IbI); ONBITOB, MILTFOCTPUPYIOLIUX
MIpUMEPbI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHne, peakliuy pa3iokKeHHs, COeTUHEHNS);
pacCrmo3HaBaHUC HCOPraHMICCKUX BEIIECCTB C IOMOIIbIO KAYC€CTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCIICHUC
OKCIICPUMCHTAJIBHEBIX 3aJ1aY .

HeMmeTtanasl u ux COeqUMHECHUSA

OO6mras xapakTepucTuka raioreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIICHUS.
Crtpoenue u pu3nIecKre CBONCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMUYECKHE CBOMCTBA HA TIPUMEPE
xJiopa (B3auMOJEHCTBHE C METAJIIaMH, HEMeTallllaM|, [ieno4aMu). XiopoBoaopoa. CosiHast KUCIIOTa,
XMMHYECKHE CBOICTBA, MOJIyueHue, MpuMeHeHue. JlelicTBre XIopa 1 XJIOpOBOAOPOAa Ha OPraHU3M YeJ0BeKa.
Baxueiime Xaopuabl U UX HAX0KICHUE B IPUPOJIE .

O6mas xapakrepuctuka 31eMeHToB VIA rpymmbl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepPHbIE CTEIICHH
OKHCJICHUS.

Crpoenue u ¢puszndeckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAa U Cepbl. AJUNTOTPOIHbIE MOTU(BUKALIUN
KHCITIOpO/ia U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHUE, PU3NUECKHE U XUMUYECKUE
cBoiicTBa. OKCHJIBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCUIIOB. CepHasi KUCIO0Ta, PU3NYECKUE U
XMUMHYECKHE CBOICTBa (0OIIHe KaK MpeICTaBUTEN Kilacca KUCIOT U cnenuduieckue). XUMUUECKUE PeaKlnuu,
JeKalre B OCHOBE MPOMBILIUIEHHOTO crioco0a MoaydeHus cepHoit kucnoThl. [Ipumenenue. Conu cepHOi
KHUCTIOTBI, KAUeCTBEHHAs peakiius Ha cyiabhaTtuoH. HaxoxaeHnue cepbl U €€ COeTUHEHHI B IPUPOJIE .
XUMUYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIU, 3arpSI3HEHNE
BO3JlyXa M BOJIOEMOB), CIOCOOBI €ro MPe0TBPAIICHUS .

OOm1ast xapakTepuCcTHUKa 31eMeHTOB VA rpynnbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTE€PHbIE
CTETICHUOKHCIICHUS.

A30T, pacripocTpaHeHue B IpUpoJie, pru3nueckre 1 XuMrUIeckue cBoicTBa. KpyroBopot azora B mpupoJe .
AmMHak, ero pu3NUecKue U XMMUYECKHe CBOMCTBA, MoJydyeHue U npuMeHenue. Conu aMMOHMS, UX
¢u3nyeckre 1 XMMHUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakiiysi Ha HOHbl aMMOHUS. A30THas
KHCIIOTa, e€ MojydeHne, GU3ndeckue 1 XMMUYecKre cBoicTBa (00IIKe Kak MPeICTaBUTENs KJIacca KUCIOT U
cneunpuyeckue. VMcrnonb30BaHue HUTPATOB U COJIEH aMMOHMSI B KAUeCTBE MUHEPATIbHBIX YA0OPEHHIA.



XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpelbl COEANHEHUSIMHU a30Ta (KUCIOTHBIE JOXKIU, 3arps3HEHNE
BO3]lyXa, IIOYBBI U BOJIOEMOB).

docdop, ammorponrbie MogubuKanuu hocdopa, pusndeckue u xummudeckue croiictea. Okeun pochopa(V) u
dochopHas kucnora, GU3MUECKUE 1 XUMUYECKHE CBOMCTBA, moiydeHue. Mcnonb3oBanue pochaTtoB B Ka4ecTBe
MUHEPAIbHBIX YI00pEHHA.

O6mas xapakrepuctuka snemeHToB [VA rpymmbsl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCTICHUS .

Yriepo, auioTpOHBIE MOTU(PUKAIINHN, PACTIPOCTPAHEHUE B MPUPOIC, (PU3HUSCKUE M XUMHUICCKHE CBOMCTBA.
AncopOuus. KpyrosopoT yriepona B npupojae. OKcuabl yriepoja, nx Gu3n4ecKkue 1 XUMUIECKHUEe CBOMCTBA,
HCfICTBI/IG Ha )XUBBIC OPraHU3Mbl, IIOJTYYCHHUEC U IPUMCHCHHUC. DKOJIOTUYECKUE HpO6J’I€MI>I, CBA3aHHBIC C
okcusom yriepoaa(I1V); runoresa rimo6anbHOrO MOTETUICHHS KJIMMaTa; MapHUKOBBIN 2P deKT. YTroibpHas
KHUCJIOTa U €€ COJIHk, UX (1)I/ISI/I‘~I€CKI/I€ U XUMHWYCCKUEC CBOI\/JICTBa, MOJIYYCHUC U ITPUMCHCHHUC. KauecTBennas
pCaKiusd Ha Kap6OHaTI/IOHI)I. HUcnonp3oBanue Kap6OHaTOB B 6BITy, MCIUIHUHE, TPOMBIINIJICHHOCTH U CCJIbCKOM
XO35UCTBE.

[TepBoHauanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSAMHEHUIX yriiepoa (MeTaH, 3TaH, dTUJIEH,
alleTUJIEH, 3TaHOJI, TJUIEPUH, YKCYCHAs KUCIIOTA). Mx cocmas u xumuueckoe cmpoenue. Ilonstue o
OMOJIOTMUECKH BaXXHBIX BEIIECTBAX: )KUPAX, OCNIKaX, YIJIeBOaX — WU UX POJIH B )KU3HHU YEJIOBEKA.
Mamepuanbroe eOuHcmeo opeanuiecKux u HeoOpeaHUuyecKux coeoOuHeHull.

Kpemnnii, ero ¢puznueckre 1 XMMHUUECKHE CBOMCTBA, OJydyeHrue U npuMeHeHne. CoeTMHCHHS] KPEMHUS B
npupojie. O6mue npecrapieHus 06 okcuae kpeMaus(IV) u kpemaneBoit kuciaore. CHIMKATBI, UX
HCI0JIb30BaHKE B ObITY, MEIUIIMHE, IPOMBIIITICHHOCTH. BasicHetiuue cmpoumenbHble Mamepuavl. Kepamuka,
cmekio, yemeHnm, bemoH, xcene3obemon. [lpobnemvl 6€30nacH020 UCNONb308AHUSL CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEBHOU HCUSHU.

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3lioB HEOPraHUYECKUX BEIECTB, CBOWCTB COJISIHOM KUCIIOTHI;
MIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIIMI HA XJTOPUIUOHBI U HAOJI0ICHUE MPU3HAKOB UX MPOTEKAHMUSI; OIIBITHI,
oTpaxaromue (Gu3nuecKre 1 XuMUYecKre CBOWCTBA TaJIOTEHOB U UX COSAMHEHUHN (BO3MOKHO HUCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); O3HAKOMJIEHHE ¢ 00pa3aMu XJIOPUI0B (FaJIOTEHUIOB); 03HAKOMJIEHHE ¢ 00pa3aMu cepbl
U e€ coeIMHEHUMH (BO3 MOKHO HCIIOJIb30BaHKE BUEOMATEPHAIIOB); HaOIOACHHE TTpoliecca OOyTIIBaHUs
caxapa 1oJ| IeiCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; U3yYeHNE XUMUUYECKUX CBOMCTB pa30aBIIeHHOM
CEpHOM KUCIIOTHI, POBEACHUE KAaUeCTBEHHOM PEeakiny Ha CyIb()aTHOH U HAOII0/IEeHUE MpU3HaKa eé
MPOTEKAHUS; 03HAKOMJICHHE ¢ (PU3NYECKUMU CBOWCTBAMHU a30Ta, pochopa u uxX coenuHeHu (BOZMOXKHO
MCIO0JIb30BaHME BUEOMATEPHUAIIOB), 00Opa3amMu a30THIX U (ocopHbIX yrnoOpeHuil; momydenue, cooupatue,
pacrno3HaBaHHe U U3y4YeHHE CBOMCTB aMMHaKa; MPOBEACHNE KAYECTBEHHBIX PEaKIUil HA NIOH aMMOHUS U
dbocdaTHOH U U3ydYeHHE TPU3HAKOB UX MIPOTEKAHUs, B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI C
MeIbI0 (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB); H3yYEHHE MOJIEIeH KPUCTAUIMYECKUX PEIIETOK
anMasa, rpadura, ¢ysiepeHa; 03HaKOMIIEHUE C MPOLIECCOM aCOPOIIMH PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTTIEM U YCTPOWCTBOM MPOTUBOra3a; MoJydeHrne, cCoOupaHue, pacrio3HaBaHUE U U3yYeHUE
CBOMCTB YTJIEKHCIIOTO ra3a; MpOBECHIE KaueCTBEHHBIX peaKInii Ha KapOOHAT U CUIIMKATHOHBI U U3YYEHUE
MIPU3HAKOB UX MPOTEKAHUS; 03HAKOMJIEHUE C MPOAYKIIMEN CHIIMKATHON MPOMBIIUIEHHOCTH; PEIIEHUE
SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeMe «BakHelme HeMeTauibl U UX COeIUHEHUS.

MeTa/jIbl M X COETUHEHHUS



OOm1ast XxapakKTepUCTUKAa XMMUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TOJIOKECHHUS B
[IEPUOINYECKON CUCTEME XUMHUecKUX 31eMeHToB [I. V1. MenneneeBa u ctpoenust aromoB. CTpoeHue
MeTajyIoB. MeTajlmmueckast CBsI3b M MeTajlIndecKasi KpUcTainyeckasi peléTka. JIeKTPOXUMUYECKUH psilt
HaNpsHKEeHUN MeTauioB. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MeTaiIoB. O0mIMe crocoObl MOTy4YeHUs
MeTayuioB. [ToHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT KOppo3uu. CrutaBsl (CTaib,
YYI'yH, JIOPAJIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIILIIIEHHOCTH.

[I{esr0uHbBIE METAILIBL: TTOJIOKEHUE B IEPUOINYECKON cucTeMe XuMuieckux 3ineMenToB . 1. Menneneesa;
CTPOEHHE WX aTOMOB; HAXOXJCHUE B Mpupoae. Puznueckre 1 XMMUUECKHE CBOMCTBA (Ha TpUMEPE HATPUS U
Kanus). OKCUIbI ¥ TUIPOKCUIBI HATPHUA U Kanud. [[puMenenre menoYHbpIX METaJUIOB U X COCTMHEHUM.

[IenoyHo3eMeNbHbIE METAIbI MArHUM U KaJbLU: OJOKEHUE B IEPUOINYECKON crCTEME XUMUYECKUX
anemeHToB /1. 1. MenneneeBa; CTpo€HHE HX aTOMOB; HAX0KJICHHE B pupoae. PU3NUeCcKUe U XUMHUYECKHE
CBOMCTBa MarHus U Kaiblus. Baxueiimme coenuHeHus Kanblys (OKCHL, THAPOKCUA, coin). KECTKOCTH BOIBI
U CIIOCOOBI €€ yCTpaHEHHS.

AJOMUHHIL: TTOJI0KEHUE B MEPUOIMYECKON cucTeMe XuMuieckux anemeHToB Jl. . MenneneeBa; ctpoeHue
aToMa; HaxoXJIeHHue B mpupoae. Pu3nveckue 1 XUMUIECKHUEe CBOMCTBA ATFOMUHUS. AM(OTEpHBIE CBOMCTBA
OKCHJIa Y TUJIPOKCHIA AITFOMHHUSL.

Kene3o: mosoxeHne B IEPUOANIECKON cUCTEME XUMUUYeCcKuX 35ieMeHToB [1. 1. MeHnneneeBa; ctpoeHne atoma;
HaXO0XJICHUEC B IIPUPOJC. dusnyeckre 1 XUMHUYECKUE CBOMCTBA JKeje3a. OKCI/II[I)I, TUAPOKCUABI U COJIN
xene3a(ll) u xenesa(Ill), ux coctas, CBOMCTBA U MOTyICHHE.

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJUIOB M CIUTABOB, UX (DU3MYECKHUMH CBOWCTBAMH,
W3yUYeHHE PEe3yIhTaTOB KOPPO3UH METAIUIOB (BO3MOYKHO HCIOJIh30BAHNE BHICOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMO/ICHCTBYSI OKCHJIA KAJTBIIUS M HATPUs C BOJIOH (BO3MOXHO HCIIOJIb30BAaHHE BUICOMATEPHATIOB);
MCCIIeIOBAaHUE CBOMCTB )KECTKOM BOJIBI; IMPOIIECCa TOPEHUS JKele3a B KUCIIO poJie (BO3MOXKHO HCIIOJTb30BaHHE
BHJICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMil Ha MOHBI (MAarHHS, KAIbIINs, ATFOMIUHHS,
nuHka, xxenesa(ll) u xxenesa(lll), meau(Il)); HabmroaeHe U OTMCAaHUE TIPOLIECCOB OKPAIIMBAHUS IJIAMEHHU
MOHAMU HATPHS, KU U KATbIU (BO3MOXHO UCIIOJIB30BaHUE BUICOMATEPHAIIOB); UCCIICIOBAHHE
aM(OTEPHBIX CBOMCTB TMIPOKCUIA ATFOMUHUS ¥ THIPOKCUIA ITUHKA; PEIICHUE SKCIICPUMEHTAIBHBIX 337134 T10
TeMe «BakHeHIIne MeTauTbl U UX COSAMHEHUS .

XuMHUS U OKPYXKAKIIAs cpeaa

HoBble MaTepuanbl 1 TeXHOJIOTHU. BeliecTBa 1 MaTepuabl B OBCETHEBHON KU3HH YEJIOBEKA. XUMHUS U
310poBbe. bezonacHoe ucnoab30BaHUE BEIIECTB M XUMUYECKHUX peakiuii B ObITy. [lepBas mo Morib npu
XUMHUYECKUX 0KOTraxX U OTpaBieHUsIX. OCHOBBI IKOJIOTH Y€CKOM IPAMOTHOCTH. XUMHUUYECKOE 3arps3HEHHE
OKpYy:Karomlei cpesl (mpenenbHas nonyctumas KoHnentpamus semects — [1/1K). Pons xumuu B perenun
9KOJIOTHYECKHUX TIPOOIIEM.

ITpupoiHBIE HCTOYHUKH YITIEBOI0POIOB (Yrojib, IPUPOIHBIHN ra3, HeQTh), MPOIYKTHI X NEPEPAdOTKU, UX POJIb
B OBITY M IPOMBILIIIEHHOCTH .

XUMHUUECKUI SKCIEPUMEHT: U3ydeHHne 00pa3lioB MaTepUaNIOB (CTEKIIO, CIIABbl METAJIOB, IOJIMMEPHbIE
MaTepHabl).

MexnpeamerHblie CBA3U



Peanuzanus MeXIpeaMeTHBIX CBA3EH MPU U3YUYEHUN XUMHH B 9 Ki1acce OCYIIECTBIISIETCS Yepe3 UCIIOIb30BaHHE
KaK OOILINX €CTeCTBeHHOHAYYHBIX MOHSATHN, TAK U TOHATHH, SBJISIONUXCS CUCTEMHBIMU JJIS1 OT/IEIBbHBIX
IIPEAMETOB €CTECTBEHHOHAYYHOI'O LIUKIIA.

OO01mue ecTecTBeHHOHAYYHbIE TIOHSITUS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIIN3, CHHTES,
KJIacCU(UKAIUs, IEPUOUIHOCTh, HAOIIOCHHUE, SKCIIEPUMEHT, MOJISITMPOBAHHE, U3MEPEHHUE, MOICTTb,
SIBJICHUE, TTAPHUKOBBIN 3 ekT, TexHomorus, Marepuainbl. GU3nKa: MaTepwsi, aTOM, JICKTPOH, TPOTOH,
HEUTPOH, HOH, U30TOI, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKHUI 3aps/l, IPOBOJHUKH, TIOJIYITPOBOIHUKH,
TMDJIICKTPUKH, (OTOAIEMEHT, HHIUKATOP, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3,
pacTBOp, paCTBOPUMOCTb, KPUCTAJUTMYECKAs PEIIETKA, CIIIaBbl, (PU3UUECKHUE BEIIMYUHBI, UHUIIBI U3MEPEHHS,
KOCMHYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE311bI, CoJIHIIE.

buonorus: porocunres, Abixanue, bnocdepa, IKocUcTeEMa, MUHEpaJIbHbIE YI00pEHHS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA .

I'eorpadus: armocdepa, ruapochepa, MuUHEpaIIbI, TOPHBIE TIOPOJIBI, TOJE3HbIE HCKOTIAEMbIE, TOTUTHBO, BOTHBIC
pPeCypCHI.

Kaneﬂz{apﬂo-TeMaaneCKoe INJIAHUPOBAHUE I10 XUMUH 8 ki1acc

2 yaca, 68 yacos

No | Paznen. Tema ypoka Kon- | Jlara Hcnonv3zosanue
BO MIPOBEICHUS
4acoB o0bopyoosanusn
«Touka pocma

Tema 1. XuMusi — BaskHasl 00J1aCTh €CTECTBO3HAHUSA
U NPAKTHYECKOH JeATeIbHOCTH YesoBeka (5 u)

1 [Ipenmet xumuu PoJib XMMUM B )KU3HU YesloBeKa. Xumus | 1
B CHCTeME HayK. MeTo/bl TO3HAHUSI B XUMUHU.

2 3HAaKOMCTBO C IIpaBUJIaMU 0€30IaCHOCTU U IpUEMaMHU 1 [Tudposas
paloThI B XuMHueckoi aboparopuu. [IpakTuueckas nabopaTopus
pabora: RELEON
Ne 1. IIpaBuia paboThl B 1a00paToOpuu U MPUEMBI [Tudposoii gaTumnk
oOparieHus ¢ 1a00paTOpHbIM 000pYA0BaHUEM TeMIepaTyphl

CnuproBka Cpeua.

3 Tena u BemecTsa 1

4 dusnueckue cBoiicTBa BemecTB. ArperatHoe cocrosiue | 1
BEIIIECTB .

5 Yucrtele BemecTBa U cMecu. CriocoObl pasjiesieHust 1 [Tudposas
cmeceil. [IpakTnueckas padoraNe 2. Pasnencnue nabopaTopHus

cMmecel (Ha mpuMepe OYUCTKY MOBAapEeHHOM COJIN) RELEON




Tema 2. BemrecrBa

U XUMHUYECCKHUEC PeaKIuu

(15 49)+1 4
6 ATOMBI 1 MOJIEKYJIBI. XMUMUYECKHE IJIEMEHTBI 1
7 3HaKku (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB 1
8 [Ipocthie u cnoxHble BelecTBa. ATOMHOMOJIEKYsipHoe | 1
YYEHHE.
9 Xumnueckas popmyina. BaneHTHOCTh aTOMOB 1
XUMHYECKUX JICMEHTOB
10- | 3akon mocTosHCTBA cocTaBa BemecTB. OTHOCHTENbHAS 2
11 | aTtomnas macca. OTHOCHUTENIbHAS MOJICKYJIIpHAsI Macca .
12 | MaccoBas 1o XUMHUUYECKOTO AJIEMEHTA B COCIUHEHUN 1
13 | ®usnyeckrne U XUMUIECKHE SIBIICHUS 1
14 | Xumnueckas peakuus. [Ipuznaku 1
Y YCJIOBHS MPOTEKAHMS XHMHUSCKUX PEAKITUI
15 | Xumuueckue ypaBHEHUS 1
16 | Twurbl XUMHUYECKHUX peakIuii. Peakius coemHeHHS 1
17 | Peakuus pa3iokeHus 1
18 | Peaxuusa 3amerneHus 1
19 | Peakuusa oOMeHa 1
20 | 3akoH coxpanenus macchel BemectB. M. B. JIomoHOCOB 1 BECHI
— y4€HBIH SHIUKIIONEUCT. TEXHOXUMUYECKUE
WM 3JIEKTPOHHBIE;
cBeya; Kojba
wiockononuas 250
MJT; JIO’KKA IS
CKUTaHus
BELICCTB
21 | KontpomasHas pabora Ne 1 1
Tema 3. Bo3ayx. Kucjopoa.
Oxcuabl
CE))
22 | Bo3ayx — cmech ra3oB. CocraB Bo3ayxa Kucnopon — 1
AJIEMEHT U TpocToe BemiecTBo. O30H — auioTponHas
MoAu(UKAIUSI KUCIOPOIa
23 | HaxoxxJeHue Kuciopojaa B mpupoie, pusnyeckue u 1
XMUMHYECKHE CBOMCTBA (PeaKIKi OKUCIICHHUS, TOPEHUE.
[Tonsitre 06 okcumax
24 | Crioco0Obl MOTyYeHHUs KUCIIOpoJia B TabOpaTOpuu U 1

MPOMBIIIJIICHHOCTH. HpI/IMCHCHI/IC Kucjiopozaa.




[TpakTuyeckas pabora

Ne 3. Ilonydenue u coOupanue KUCIOPOAa, U3ydeHUE
€ro CBOMCTB.

25 | TemnoBoii 3pPeKT XUMUIECKOHN pEeaKIUu, TIOHSATUE O 1
TEPMOXHUMHUYECCKOM yPaBHEHHUH, K30 U
SHIOTEPMHUYECKUX PEAKITUIX
26 | TommuBo (yrosb U MeTaH). 3arpsi3HEHHE BO3/IyXa, 1
CTOcoOBI ero MpeaoTBpameHus. Y CHICHNE MapHUKOBOTO
addekra, pa3pylieHrne 030HOBOTO CJIOS .
Tema 4. Bogopoa. CocraB kuciaor u coJieii (5 u)
27 | Bogopon — >ImeMeHT M MPOCTOE BEIIECTBO 1
28 | Haxoxxnenue B pupo/ie, GU3NIecKue 1 XMMUIECKUE 1
CBOICTBa (Ha IpUMepe B3aUMOJICHCTBUS C HEMETallla MU
Y OKCHJIaMU METaJIJIOB
29 | IlpumeHeHue, CIOCOOBI TOTyYSHHS BOJIOPO/IA. 1
[IpaxTueckas padota Ne 4. [lonydyenue u coOupanue
BOJIOPO/Ia, U3YUYECHHUE €r0 CBOWCTB
30- | CocTaB KUCIIOT U coJieit 2
31
Tema 5. KosimuecTBeHHbIC OTHOLIEHUS] B XUMMH
(49
32 | KosmuecTtBo BemecTtBa. Mosib. MossipHast Macca 1
33 | 3akon ABoraapo. MosspHbIil 00HEM ra3oB . 1
34- | Pacuérhl mo XuMHUYE CKUM YPAaBHCHHSIM. 2
35
Tema 6. Boga. PacTBopbl. Ilousitue 00 ocHoBanusx (5
49)
36 | Pusmueckue cBoiicTBa BOABL. AHAINA3 U CHHTE3 — 1
METO/IbI U3YUYEHHUS COCTaBa BOIbI.
37 | Xumudeckue cBOKCTBA BOBI (PEAKIIUU C METAIIIAMU, 1
OKCHJaMH METAJJIOB U HEMETAIIJIOB
38 | CocraB ocHoBanuii. [IoHATHE 00 HHIUKATOpaX 1 [udposas
nabopaTopus
RELEON
[Tudposoii pH.
HITaTUB C 3AKUMOM;
AT XUMHYECKUX
CcTakaHoB (25 mu);
MPOMBIBAJIKA
39 | Bopaa kak pactBopuTtenb. PactBopsl. PacTBopuMOCTh 1 npuOOp ISl OTIHITOB

BCIICCTB B BOJC. HpaKTI/I‘{CCKaH pa60Ta:

C JJICKTPUYICCKHUM
TOKOM; HCTOYHHK




Ne 5. IlpuroroBieHue pacTBOPOB € ONIPEIEIEHHON
MAacCOBOM J0JIEH paCTBOPEHHOTO BEILIECTBA.

IIOCTOSIHHOTO TOKa:
pOOUpPKU — 2 IMIT.
IIPOHYMEPOBAHHbIE;
JTyYUHKA;
CIIUPTOBKA,

npoOKku — 2 T,
MUHUET

40 | Posb pacTBOPOB B MPHPOJIC U B )KU3HH YCIIOBEKA.
KpyroBopoT Bojbl B ipupo/ie. 3arpsi3HeHnEe NPUPOAHBIX
BoJI. OXpaHa ¥ 0YMCTKA MPUPOTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX
coeIMHEeHn I
(11a)+ 14
41 | Knaccudukamnus HEOPraHUYECKUX COCTUHEHU.
42- | Okcuppl: cocTaB, KIaccu(pukanus (OCHOBHBIE,
43 | kucnotHsle, aM(OTEPHBIE, HECOICOOPA3YIOIIHKE),
HOMEHKJIaTypa (MeXyHapOo Hasl ¥ TPUBHUAIIbHAS).
[Tony4yeHnne u XuMHU4YECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(pOTEPHBIX OKCHUJIOB.
44- | OcHOBaHUs: COCTaB, Kiaccu(UKaIys, HOMEHKIIATypa [udposas
45 | (MexayHapoIHas U TpUBHAIbHAS ), PU3UIECCKHE U naboparopust
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJTydeHUS RELEON
Hudposoii pH.
HITATUB C 3KUMOM;
[T XUMHYECKUX
crakaHoB (25 mu);
MIPOMBIBAJIKA
46- | KucnoTsl: cocTaB, Ki1accu(uKaius, HOMCHKIIATypa,
47 | ¢usznueckre ¥ XUMHUYE CKHE CBOMCTBA, CIIOCOOBI
MOJTy4eHUSI.
Psn akTHBHOCTH MeTalIOB
48- | Conu (cpemHue): HOMEHKIIATYpa, CIIOCOOBI MOJTyICHHS,
49 | B3aumoeiicTBUE COJICH ¢ MeTallaMH, KHCJIOTaMH,
IIeJI0YaMHU U COTISIMHU
50 | I'enetuueckast cBsI3b MEXIy KJIacCaMU HEOPTaHUYECKUX
COEMHEHU I
51 | IpakTtuueckas padoTa: [udposas
nabopaTopus

Ne 6. Pemrenne OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC




«OCHOBHBIC KJIACCHI HCOPraHN4YCCKUX COGI[I/IHGHI/If/’I

RELEON

[Tudposoii pH.
LITATUB C 3aKUMOM;
[T XUMHYECKUX
CTaKaHoB (25 min);
IIPOMBIBAJIKA.

52

KonTtposnsHast padota No 2

Tema 8. Ilepuoanyeckunii 3aK0H U epUOAHYECKAS
cucTeMa Xumn4ieckux 3jeMenToB . . Menene eBa.
Ctpoenue atoma (7 1)

53

[lepBpie MOMBITKY KIacCU(PUKALIMM XUMUYECKUX
a11eMeHTOB. [IoHsATHE O IpymNax cXOJHbIX AIEMEHTOB
(11€710Y HbIE U LIEJ0YHO3EMEIbHbIE METAILIbI, TaJIOT€HBbI,
WHEPTHBIE Ta3bl) .

54

DneMeHTHI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCUIIBI U
TUAPOKCHUIBI

55

[Ieproanueckuil 3aKOH U MEPUOIUYECKAS] CUCTEMA
xuMuueckux 3nemeHToB /. 1. Menneneesa. [lepuonasl,
TPYIIBL, MOArPYyNIbl. OU3HUECKUI CMBICI MOPSAIKOBOTO
HOMEpa JIEMEHTA, HOME POB IEPUOJIa U TPYIIBL.

56

Crpoenue atomoB. CocTaB aTOMHBIX s1ep. M30TOmBI

57

OnektpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBbIX 20 XUMHUUYECKHUX DJIEMEHTOB MEPUOINIECCKOM
cucteMmsl /. 1. MenneneeBa

58

XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA TI0 €T0
MOJIOKEHUIO B Iepuoandeckon cucteme . U.
Meuneneena

59

3HadeHHe ICPHUOAUICCKOI'O 3aKOHA

Y IEPUOANYECKON CUCTEMBbl XUMHUECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipakTtuku. [. 1. MenneneeB —
y4€HBIi, MEearor U rpax/J1aHuH.

Tema 9. XuMuueckas CBf3b.

OKHCIANTEIBLHO-BOCCTAHOBHTEIbHDBIE Pe€akIuu

(CY)

60

QHGKTPOOTPI/IHaTCHBHOCTB aTOMOB XMMHNYCCKHX
3JICMCHTOB

61

HMonnas xuMuueckas CBI3b

[udposas
nabopaTopus

RELEON

[Mudposoii gaTuuk
TEMIIepaTypbl
IUIAaTUHOBBII;
JIaTINK




TEMIIEPaTyphl

TEpMOIIAPHBIN

62 | KoBaneHTHO-TIOJSIpHAS CBSI3b [udposas
nabopaTtopus
RELEON
Hudporoii naTunk
TEeMIepaTyphI
IUTIATHHOBBII;
JATYUK
TeMIIepaTyphlI
TepMONIAPHBIN

63 | KoBajeHTHO- HemoJIsipHAs CBSI3b

64- | CreneHb OKUCICHUS

65

66- | OxkucnurenpHOBOCCTaHOBUTENBHBIE peakiyn (OBP).

67 | IIporecchl OKUCIIEHUS ¥ BOCCTaHOBICHHS. OKUCITUTEIH

Y BOCCTAaHOBHUTEIH.
68 | KontposbHas padora Ne 3







Kaneﬂz{apﬂo-TeMaaneCKoe INJIAHUPOBAHUE 110 XUMUH 9 kJacc

2 yaca 68 yacos

Tema paznena u ypoka

KonnuectBo
qacoB

JHara
MIPOBEACHHUS

Hcnonvzoeanue
ooopyoosanus

«Touka pocma

IToBTOpeEHUe U yrirydJieHre 3HAHUI OCHOBHBIX
pa3aenoB Kypca 8 kiacca

5u)+lu

[Tepuoanueckuii 3akoH. [lepuoanyeckas cuctema
xuMudeckux sneMmeHToB . Y. Menaeneera.
CtpoeHue aToMOB

3aKOHOMepHOCTI/I B U3MEHECHUH CBONCTB XMMHUYECKHX
QJICMCHTOB IICPBbLIX TpéX IEpUO 0B, KaJlnsd, KaJIbIUsA
U UX COCIUHEHUM B COOTBETCTBUU C IIOJIOKECHUEM
3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHHUEM
HX aTOMOB

Knaccudukanus 1 HOMEHKIATypa HEOPraHHUYECKUX
BEIIECTB (MEX/IyHapOHAasl U TPUBUAIIbHAS)

XHMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
Pa3JIMIHBIM KJIaCCaM HEOPTAaHNYCCKUX COG)IHHGHPIIZ,
HUX TCHCTUYCCKAA CBA3b HCOPIraHNYCCKUX BCUICCTB

CrtpoeHue BeniecTBa: BUJIbl XUMUYECKOM CBS3H.
THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUTUYECKOU
PELIETKY .

[udposas
nabopaTopus

RELEON

[udporoii gaTumk




TEMIIEPaTyphl

IJIATUHOBBIN
6 KonTtposnsHas padoralNel
Tema 1. OcHOBHBIE 3AKOHOMEPHOCTH
XUMHYECKHX peaKkuui
(49
7 Knaccugukanust XaMHUECKIX peaKIfii 1mo
Pa3IUYHBIM MPU3HAKAM.
8 [ToHsiTHE O CKOPOCTH XUMUYECKON PEAKIINY. Hudposas
[ToHATHE O TOMOTEHHBIX U TE€TEPOTEHHBIX PEAKIIMSIX . nmabopaTopus
RELEON
Hudporoii gatunk
TeMIIepaTyphI
TJTATUHOBBIN
9 [Tonarne o xummyeckoM paBHOBecHU. DaKTOPHI, [Mudposas
BIIUSFOIINE HA CKOPOCTh XUMUYECKON pEaKInu 1 naboparopust
ITOJIOKEHNE XUMUYECKOTO PABHOBECHS . RELEON
[MudpoBoii gaTumnk
TeMIIepaTyphI
MJIATUHOBBIN
10 | MexaHHW3M OKHUCIHTEITHHO-BOCCTAHOBUTEIHHBIX
peakiuii (3JEKTPOHHBIN OaTaHC OKUCITUTEIHHO-
BOCCTAaHOBHTEJb HOM peaKlun).
Tema 2. D1eKTPOJIMTHYECKAS TUCCOIHAIUS.
XHMHYeCKHEe peaKlii B pacTBOpax
CE))
11- | Teopust AMEKTPOIUTUICCKON TUCCOITUAIIHH. Hudposas
12 | DneKkTpoUTHI ¥ HEINEKTPOJIUTHI. KaTHOHBI, aHHOHBI. naboparopus
MexaHu3M AUCCOIMALUY BEUIECTB C PA3IMYHBIMU RELEON
BUJIAMU XUMUYECKOU cBsI3u. CTENeHb TUCCOLUAIIH.
CunbHbI€ U C1a0bIe ANEKTPOJIUTHI [udposoii gaTunk
AIIEKTPOTPOBOIHOCTH
13- | Peakiuu HOHHOTO OOMEHA, YCIOBHS UX MPOTEKAHMUS. [udposas
14 | NouHbie ypaBHEHUS PEaKIUi. naboparopust
RELEON
[udporoii gaTumk
ANEKTPONPOBOJHOCTH
15- | Xumuueckue CBOCTBA KUCIOT, OCHOBA HUM U COJIEH
16 | B cBete npexacTaBaeHUI 00 IEKTPOTUTHUCCKON
JIMCCOLIUAITIU
17 | IlonsaTue o THAPOIU3E COJEH.
18 | IIpaktuueckas padora Ne 1 Pemenue [Tudposas
AKCIIEPUMEHTAJIbHBIX 33/a4 [0 TEME naboparopust




RELEON

[MudpoBoii naTynk
AIIEKTPOTIPOBOTHOCTH

Tema 3. O0mas XxapaKTepUuCTHKA XHMHYECKUX
31emMeHTOB VIIA-rpynnsl. I'anorensi (4 u)

19

OO6mast xapakTepucTuka rajiorenoB . Oco0eHHOCTH
CTPOCHHMS aTOMOB ITHX JJIEMEHTOB, XapaKTePHbIE JJIS
HUX CTeTeHH OKucieHus. CTpoeHue u pu3ndecKue
CBOMCTBA MPOCTHIX BEIIECTB — T'AJIOTCHOB

20

XHUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
(B3amMoOIeiiCTBIE ¢ METaNIaMH, HEMETAJIJIAMH,
mienouamMu ). XiaopoBoaopoa. CossiHast KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJTYyYEHNE, IPUMEHECHHE.

21

@U3HOJIOrNYECKOe AEUCTBUE XII0PA U
XJIOPOBOJIOPO/Ia HA OPraHU3M 4YeoBeKa. Baxxnenmme
XJIOPUABI 1 KX HAXOXKICHUC B IIPUPOJEC .

Hudposas
naboparopust

RELEON

22

[IpakTnueckas pabdoTa:

Ne 2. Tlonydenue cOJISTHOM KUCIIOTHI, N3YdEHHE €€
CBOMCTB

Hudposast
naboparopust

RELEON

Tema 4. O01mas xapakTepUCTHKA XMMHUYECKUX

3jieMeHTOB VIA-rpynnbl. Cepa u eé coeJuHEeHUs
()

23

OO6mrast XxapakTepuCcTHKa dIeMEeHTOB VIA
rpymnmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB 3THX
AIIEMEHTOB,

XapaKTepHbIE I HUX CTENEHN OKUCIICHUS

24

CrpoeHue 1 pU3nUecKre CBOMCTBA MPOCTHIX BEIIECTB
— KHCIIOPOJa U Cephbl.

AmtoTponHbie MOAM(PUKAIIMKM KUCIOPOJIa U CEPBHI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepOBOI[OpOI[, CTPOCHUC, (I)I/ISI/I‘IGCKI/IG U XUMHUYCCKHUC
CBOICTBA. OKCI/II[BI CCPbI KaK IIPEACTABUTCIIN
KHCJIIOTHBIX OKCHJI0B

25

Cepnas xucnora, pusndeckue

1 XUMHYECKHE CBOMCTBA (O6H_[I/Ie KaK IMpCACTaBUTCIIA
KJj1acCa KHCJIOT U CHeL[I/I(l)I/ILICCKI/IC), IMPUMCHCHUC

[udposas
nabopaTopus

RELEON

[Tudposoii gaTumnk
AIIEKTPOIIPOBOIHOCTH

26

XUMHYECKHE pCaKkuuny, JC)KaAne B OCHOBE
MMPOMBIIIJIICHHOT'O crocoba IMOJIYyUCHUA cepHoﬁ
kuciotel. Conu cepHoﬁ KHCJIOTBI.

27

Haxoxnenue cepbl 1 €€ coeAMHEHNI

B IpHUPOAC. XUMHUYECKOe 3arpsi3HCHHUC oxpy;xaromeﬁ




Cpelbl COEAMHEHUSMU CEPBI (KUCIOTHBIE TOK/IH,
3arps3HEHUE BO3/IyXa U BOJAOEMOB), CIOCOOBI €ro
IIpeI0TBpAILEHUS

Tema 5. O0masi XapaKTepucTHKA XUMHYECKHX
3JIeMeHTOB VA-rpynnsl. A30t, ¢pochop u ux
coequnenus (7 1)

28

OO011ast XapakTEpUCTUKA IEMEHTOB VA TPYIIIBI.
Oco0eHHOCTH CTPOCHHUS AaTOMOB ITHX 3JIEMEHTOB,
XapaKTCPHBIC U HUX CTCIICHU OKHUCJICHUA

29

A30T, pacrpocTpaHeHue B IpUpoJe, pusndeckue u
XUMHYECKHE cBoMcTBa. KpyroBopoT azora B npupoje

30

AmMuak, ero ¢puznyecKkue 1 XMMHUYECKHe CBOMCTBA,
nostyueHue u npuMeHenue. Coau aMMOHUS, UX
¢buznyeckue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHHE.

[Tpaktugeckas padora Ne 3. [losrydeHnne ammuaxa,
W3yYECHHUE €r0 CBOMCTB.

31

A3oTHAas KUCI0Ta, €€ Pru3nueckue U XuMUYECKUe
cBOICTBa (00lIMe Kak MpeACcTaBUTENS Kilacca KUCIOT
u cnenuduuaeckue). Mcmonp30BaHne HUTPATOB U
coJiell aMMOHHS B KaYeCTBE MUHEPAIbHBIX
ynoOpeHui

Hudposast
naboparopust

RELEON

[Mudposoii gatunk
AIIEKTPOIIPOBOIHOCTH

32

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/1yXa, MOYBbI U BOJIOEMOB

33

docdop, amoTpornHbie Moaudukauu Gocdopa,
(bu3nvecKrue 1 XUMHYECKHE CBOMCTBA

34

Oxkcun pochopa(V) u pocdopHas kuciora,
dbu3nveckrue ¥ XUMUYECKAE CBOMCTBA, TIOTyUeHHE.
Hcnonp3oBanue GochaToB B KaueCTBE MUHEPAITBHBIX
ynoOpeHuii. 3arpsi3HeHHe MPUPOIHBIX BOJOEMOB
dbocdaramu

Tema 6. O01asi XapaKTepUCTHKA XUMHYECKHUX
3jieMeHTOB [VA-rpynnbl. Yriiepoa u KpeMHUH 1
UX COeIMHEeHH s

(8 )+ 1

35

Yriepon

36-
37

Oxkcunpl yriaepoja, ux GU3n4ecKue 1 XUMHICCKUE
CBOMCTBA.

38

YronpHas KUCI0TA U €€ COJIM, UX (1)I/ISI/I‘leCKI/Ie 151
XUMHNUYCCKHUEC CBOﬁCTBa, IMOJIYYCHUC U IPUMCHCHHUC.

39

IlepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX
BEIIECTBAX KAaK O COCIMHEHUAX yIJIepoa:
0Cc00EHHOCTH cocTaBa U cTpoeHus. [lonsTre o
OMOJIOTUYECKH BaXKHBIX BELIECTBAX: KHUpaX, OenKax,

40

Kpewmuuii, ero pusznueckrue 1 XuMUYECKHe CBONCTBA,




IMOJIYYCHHC U ITPUMCHCHUC.

41

[Ipaktuyeckas padora Ne 4 [lomxydeHue yriaekucioro
ra3a. KauectBenHas peaxiys Ha KapOOHAT-HOH

[udposas
naboparopust

RELEON

Hudporoii naTunk
AJIEKTPOIPOBOIHOCTH

42

[IpaxTueckas padara Ne 5 Pemienue
OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «HemeTtamisiy.

Hudposas
naboparopust

RELEON

Hudporoii naTunk
AJIEKTPOTPOBOIHOCTH

43

KonTtponsHas paborta

Tema 7. O0IUe CBOIICTBA METALIIOB

(4 =)

44

OO6mrast XxapaKTepUCTUKAa XUMUUYECKUX AIEMEHTOB —
METAJJIOB HA OCHOBAHHUU HMX MOJIOKEHUS B

MEPUOINYECKON CUCTEME XUMUYECKHUX JIEMEHTOB /] .

W . MenneneeBa u CTPOEHUS AaTOMOB

45

Crpoenue metamioB. MeTtaminyeckas CBsI3b U
MeTaJinyeckasi KpucTajuinyeckasi pemeTKa.
DJIEKTPOXUMUYECKUI PSJT HAIPSHKEHUIT METaJJIOB

46

dusnyeckre U XUMHYECKHE CBOMCTBA METAJIOB .

47

O6mwme cnocoOw! morydeHust MeTauioB. [loustue o
KOPPO3HH METAJUIOB 1 OCHOBHBIE CITIOCOOBI 3aIIUTHI
ot kopposuu. Cruiasl (CTalb, YyTYH,
JTIOPATFOMUHUN, OPOH3a), UX IPUMEHEHHE B OBITY U
MPOMBIIICHHOCTH

Tema 8. Baxueinue MeTaJIbI M MX COSIMHEHUSA

(16 )+ 2

48

[[lenounbie MeTaiubl. [TosoxkeHne B epuoIuyecKoin
cHcTeMe XUMHYECKUX djieMeHTOB /. 1. Menneneena,
cTpoeHue aToMOB. HaxoxieHue B mpupo/ie .

49-
50

duznyeckue U XMMHYECKUEe CBOICTBa (Ha MpuMepe
HATpUsI U Kalus

51

OKCI/II[LI U THAPOKCUABI HATPUA U KAJIUA

52

[IprMeHeHne MenToYHbIX METALIOB U UX
COEIMHEHUI.

53

I[{emoyHO3eMEIbHBIE METAIBI MATHUM U KaJIbIIMHI,
cTpoeHue aroMoB. [losiokeHne B nepuoaAnvecKon
cHcTeMe XuMHu4eckux 3yeMeHToB /1. 1. Menneneena.

Haxoxnenue B nmpupoe

54-
55

du3znyecKkre U XMMHUYECKHE CBOMCTBA KaJabIUsl U
MarHuvs




56

Baxueitimne coequHeHus Kaabius (OKCUI,
TUAPOKCHUJ, COJIN).

57 | XKectkocTb BOABI U CIIOCOOBI €€ YCTPAHEHUS.
[TpakTudeckas padborta Ne 6. JKEcTkoCTh BOIBI U
METO/IbI €€ YCTPaHECHUS
58 | AmomuHwMIA.
59- | ®usnyeckne U XUMUYECKHE CBOMCTBA. AM(POTEpHbIE
60 | croiicTBa OKCHIA M THIPOKCH]IA
61 | XKeneso. [udposas
naboparopust
RELEON
[Mudposoii gaTuuk
JTABJICHUS
62 | dusnyeckne N XMMUYECKHE CBOIICTBA JKele3a
63 | Okcuppl, ruapokcuasl U cosm xenesa(ll)
u xene3a(Ill) .
64 | Ipakruueckas pabora Ne 7. Pemienne Hudposas
AKCTIEPUMEHTAIBHBIX 33/1a4 10 TeMe «MeTabD) . nabopaTopus
RELEON
Hudposoii naTank
JTaBJICHUS
65 | KonrponwHas pabora Ne3
Tema 9. BenecTBa 1 MaTepuaibl B )KU3HH
yeJioBeKa
CE))
66 | Hossle maTepuaiisl U TeXHOJOTUU. Bemecta u
MaTepHasbl B TOBCEIHEBHOM JKU3HU YEIIOBEKA.
XUMHUS U 3I0POBbE.
beszomnacHoe ncnoib30BaHKe BEIIECTB U XUMUYECKHIX
peakiuii B OBITY.
67 | IlpupoaHble HCTOUYHUKH YIII€BOIOPOAOB (YrOb,
MPUPOIHBIN ra3, HeQTh), MPOAYKTHI UX MEPepadbOTKH,
UX POJIb
B OBITY U IPOMBIIIJICHHOCTH
68 | OcHOBBI 2KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE

3arpsi3HEHUE OKPYIKAIo el cpebl (MpeaeabHo
normycTuMas KoHieHnTpanus Bemiects — [1/1K).

Ponp xumuu B PCHICHUH SKOJIOTHUYCCKUX HpO6HCM







TOUKA \' POCTA
\ Jlaboparopusie paboTsl 8 kinacc [Ipakruueckas pabota Ne 1. «M3ydenue cTpoeHus

IIIaMCHH»

Teopernueckas yactb: ['OpeHne — CII0KHBIN ITPOLIECC, CONIPOBOKAAIOUIMICS BBIICICHUEM JHEPTUH, KaK
IIPaBUIIO, B

BUJIE TEILJIa ¥ CBEeTA. Pa3nmnyaoT roMOreHHoe ropeHue (Harpumep, npu paboTe ra3oBoi TOpesiku), U
reTeporeHHOE ropeHue (Harnpumep, TOpeHre CIupTa U CyXoro roproyero). B paccMoTpeHHbIX puMepax miams
HUMEET CXO/IHOE CTpoeHHE. B HEM MOKHO BBIJEIUTH TPU YACTH.

BuyTrpennuii KOHyC TEMHOTO I[BeTa (B CIIydae ra30BOM TOPEJIKM CUHETO 1IBETa) C HU3KOM TeMIiepaTypoi ~
300—500 °C. 3nech NpOUCXOAUT UCTIAPEHUE U PA3NI0KEHNE TOPIOYETrO BEUIECTBA.

CpenHuil BOCCTaHOBHUTENbHBII KOHYC COCTOUT U3 CMECH BO3/lyXa U TOPSILIEro ra3a. 31ech o BIUsHueM Oojee
BbIcOKOU Temnepatypsl (1500—1800 °C) npoayKThl HCTIApEHUS U Pa3I0KEHUS TOPIOUNX BEIIECTB aKTUBHO
pearupyror ¢ kuciopoaoM. Eciin yacTs yriepoja octaércst CBOOOJHOM, TO €ro Meab4aiIliie YaCTHIIb
packaistoTCsl ¥ IPUAAIOT IJIAMEHH SIPKO€ CBE€UYEeHHE. JTa 4YacTh M1laMeHu borara yrapabim razom CO —
CHJIBHBIM BOCCTAHOBHTEJIEM, IOTOMY €€ Ha3bIBalOT BOCCTAHOBUTENBbHON. Touka Hanbosee BHICOKOM
TeMIIepaTypbl HAXOAUTCS HA OCTPHE BOCCTAHOBUTEIBHOTO KOHYCA.

Bremramit OKuCIUTENbHBIN KOHYC 00pa3yeT HEBUANMYIO 000JI0UYKY, OKPYKAIOIIYIO TUTaMsl. 371eCh MO/
BJIMSHHUEM 3HAYUTEIBHOTO IPUTOKA KHCIIOPO/Ia BO3/lyXa MPOMCXOAMT MOJIHOE OKUCIIEHHE TOPIOYEro BEIECTBA 10 C02 " H20 (TIpH TOPEHUHU CYXOro

FOPIOHETO 1A OCHOBE yPOTPOIMia rapyre oOpasyercs N2). Ilpu sToM ocTaéTcs M30BITOK KHCIOPOAa, KOTOPBIH Mpu

BBICOKOU TeMmepaTrype 001alaeT BBICOKO OKMCIUTENbHON aKTUBHOCTBIO, TO3TOMY BHEIIHSIS YaCTh MJIaMEHU
Ha3bIBAETCS OKUCIUTENbHOM. Vcronb3ys moaayB BO3/ayXa, MOKHO YBEJIUUUTh TEMIIEPATYPY IIAMEHH.

[IpakTnyeckas yacTb: Llenb onbiTa: U3y4uTh CTPOEHUE TJIAMEHH, ONIPECIIUTh TEMIIEPATypy B Pa3HBIX €ro
30HaX MPU UCMOIb30BAHUH PA3TUYHBIX UICTOYHUKOB TEIIA .

Ilepeuensy oamuuxos yugposou 1abopamopuu: NaTINK TEMIEPaTypbl TEPMOIIAPHBIN. /JonoinumensHoe
060pyoosanue: TATUB C 3AKUMOM; Jep KaTelb s IpoOUPOK; COUPTOBKA . Mamepuansl u peakmugsl: CIUPT
STHJIOBBII; CyX0€e roprouee; cBeva.

Texnuxa b6ezonacnocmu.
1. . Pabora cBg3aHa ¢ OTKPLITBIM IIJIIAMCHCM — 6epeFI/ITCCB 0XKora.

2. . TepMonapa TIOCJIC U3BJICUCHUS U3 ITIAMCHU OCTBIBACT HE Cpa3y — 6epeFI/ITeCB oxora. 3.B CIIUPTOBKC
COACPIKUTCA roprovas )XKUAKOCTb.

Hnempykyus K evinonenuro:

1.Iloakm0ounMTE BBICOKOTEMITEPATYPHBIN JaTYHK (TEpMOIIapy) K perucTparopy JaHHBIX (KOMIIBIOTEPY).
3akpenurTe JaTYMK B IITATUBE TaK, YTOObI €r0 KOHYMK Kacacsi PUTUIISI CIUPTOBKY .



2 . 3axrute cnupToBKy. Koraa nmokazanusi cTaOUIM3UPYIOTCS, 3aHUIINTE 3HAYEHUE TEMIIEpaTyphbl Ha CXeMe
wiamenu (puc. 1). 3.Ilepememnaiite 1aTUUK TEMIIEPATYPHI B CIEAYIOUIYIO TOUKY IIJJAMEHH B COOTBETCTBUHU CO
cxeMoit. [l aroro ocnabisiite MypTy U iepemMeniaite e€ (BMECTe ¢ JIAMKOW U TaTYMKOM) B HY)KHOE MECTO.
Korna nmokazanus cTabMiImM3upyIOTCsl, CHOBA 3aHOCUTE 3HAYCHHUE TEMIIEPATYPhl B COOTBETCTBYIOIIEH TOYKE HA
CXEMY .



2 . 3axrute cnupToBKY. Korja mokasaHus cTaOMIM3HPYIOTCS, 3alUIINTE 3HAYCHUE TEMIIEPATypPhl Ha CXeMe
mamenu (puc. 1).

3.Ilepemeniaiite JaTYMK TEMIIEpATyphl B CIEAYIONIYIO TOUKY IUIAMEHU B COOTBETCTBUU CO cxeMou. i aToro
ocnabisite Mmy(hTy u epememniaiite e€ (BMeCTe C JIamKoi U JaTYMKOM) B Hy’)kHOE MecTo. Koria nmokazaHus
CTaOMIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAUCHUE TEMIIEPATYPhl B COOTBETCTBYIOIICH TOYKE HACXEMY .

4 . Tak u3MepbTe TEMIEPATYPY BO BCEX TOUKAX IJIAMEHHU, OTMEUEHHBIX Ha CXEME .

5 . [loBTOpHTE NEHCTBUS COCBEUOM U CYyXUM TOPIOUUM.
6.00patute BuuManue! [1py u3ydeHUH CTPOCHUS IIIAMEHH CYXOT'0 TOPIOYEro UCHojb3yeTcss1l/4 yacTh
tabsetku. Kycouek roprouero noMeniaroT Ha KEpaMu4ecKyto IIIUTKY.

Puc. 1. Touku uzmepenus TemnepaTtypsl iaMeHu / . BHecuTe B miamsi CIUPTOBKH Ha MOJIMUHYTHI IPOOUPKY.
W3Bnexute npoOUpKy U3 MIIAMEHU U PACCMOTPUTE €€ MTOBEPXHOCTb.

8 . [loBTOpHTE OMBIT CO cBeuoit. Kakoro mBera oOpa3zoBaincs HanéT? Yrto 310 3a BemecTBo? Pe3ynbrars
M3MEPEHUI/HAOIIOICHUM

Hcrounuk Temmepatypa okoso Temnepatypa B cpenHeit Temnepartypa B Uro obOpa
TEIIOTHI ¢GuTrs (Kycouka YacTH IUIAaMEHU BEpXHEl yactu IIOBEPXH

No TOpIOYET0) IIaMeHH pOOUpPK

CrmpToBKa

Cseua

Cyxoe
roprouee

Buwisoowi:

B BBIBOJIaX yKa3aThb, KaKOM MCTOYHUK TETIOTHI IPEANIOYTUTEIILHO UCII0JIb30BAaTh B XHUMHYSCKOM J'Ia60paT0pI/II/I
" 1Io4YCMYy .

Konmponvrvie sonpocuwi:
1 . Kakoif HCTOYHMK TIaMeHu ObLT ucroJib3oBaH? 2 . Kakas yacTe mjiaMeHu camas ropsdas?

3 . 1o kakoii MakCUMaIbHOU TEMIEPATyphl yaaéTcsi mporpeTs Tepmonapy? 4 . Uto ropsiuee — LEHTp MIIAMEHH
Wiy kpas?

1. . HO‘{CMy CIIMPTOBKA I'OPUT IMOYTH 6eCHBeTHLIM IIJTaMCHEM, a CB€4Ya — CBGTHH.[I/IM? MoxHo nu
HCIIOJIB30BaTh CBCYHU B na60paTopHH BMCCTO CHI/IpTOBOK?

2. . Kakue npoaykTsl ropeHusi OAMHAKOBBI Y CIIUPTOBKH U cBeun? 7 . 3ajanue ais noarotoBku k ['UA,
BIIP

ITpu HarpeBaHuU TBEPABIX BELIECTB B IpoOUpKe HE00X0AUMO: 1.B35Th MPOOUPKY B PyKH U HArpeBath TY 4acTh,
I'JIe JIEXKHT BEIEeCTBO; 2.3aKpENUTh NPOOUPKY B IITATHBE U HarpeBaTh Ty YaCTh, IJI€ JIEKUT BEIIECTBO;



- -

3.B35Th MPOOHUPKY B PYKH, TPOTPETH BCIO MPOOUPKY, @ 3aTEM Ty YaCTh, I/I€ JICKHUT
BEIIECTBO; 4.3aKpeNUTh NPOOUPKY B LITATUBE, IPOIPETh BCIO MPOOUPKY, a 3aTEM Ty YaCTb, IJI€ JIEKHUT
BemiectBo . (IIpaBuibHbIN OTBET: 4 .)

8.3amanue s pa3BUTHs PYHKIIMOHAIIBHON TPAaMOTHOCTH

B knure Maiikna @apanes «Vctopust cBeun» aBTOp OMUCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ HA CBOMX
nekuusax. B mmams cBeur oH moMerian U30THYTYIO CTEKISTHHYIO TpYOKy. OMH KOHell TPYOKH OITyCKascs
HeJalneko oT (pUTHIIS, BTOPOH BBIBOJWICA HAa HECKOJIBKO CAHTUMETPOB OT IUIaMEeHU. Yepe3 HEKOTOpoe BpeMs K
KOHILYy TPYOKHM IOJTHOCHIIN TOPSILYIO JIyduHy. [1osSBIsI10Ch TI1aMs, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT
iaMeHu cBeur. Kak MO)XKHO OOBSICHUTD 3TO sSBJIEHHE?

Otger: B 310 yacTu niuameHu NpoucXoauT ucnapenue napaduna. [lapsl mapaduna Ha Bo3ayxe, Npu
MIOPKUTaHWUH, 3arOparoTCsl.

Puc. 2. OnslT ¢ INTaMEHEM CBEYH

JdemoHcTpaunoHHbIH 3kciepuMeHT Ne 1. «Bovloenenue u no2nouwienue menia —npu3Hax
XUMUYECKOU PeaKyuu,

Teopernueckas yacts. PaboTa mpoBoauTCS NMPpH M3ydeHUH TeMbl «IIpU3HaAKH XUMUYECKUX PEAKITHII.
Brinenenue u

MOTJIONICHUE TEIUIOTHI, U3MEHEHHE OKPACKH PACTBOPOB MJIM BEIIECTB, BBIICIICHUE Ira3a sIBJISIFOTCS OCHOBHBIMU
MpHU3HAKAMU XUMUYECKUX peakiuid. Takike MMeeT CMBICI MOBTOPUTH PaOOTY MPH BBEIICHUH MTOHSITUS
«TeTI0BOM AP (HEKT peakIum .

IIpakTHyeckas 4yacTh. HGJ'IL pa6OTLIZ IMPOACMOHCTPUPOBATDL BBIACIICHUC U ITOTJIOINCHUE TCILIA ITPU XUMHYCCKHUX
pCaKIuix. CBs13aTh NMOKa3aHUA AaTdrKa TEMIICPpAaTyphbl C OCA3aTCIIbHBIMU OINYIICHUAMMU.

Ilepeuensy oamuukos yughposoti nabopamopuu. TaTINK TEMIIEPATYPHI TNIATHHOBBIM.

Hononnumenvroe 06opyoosanue’ 1Ba XuMuueckux crakana (50 mit), mpoMbIBajKa ¢ AUCTUILIUPOBAHHOM
BOJIOH, CTakaH JUIsl cuBa OTpabOTaHHBIX PACTBOPOB.



Mamepuanvl u peaxmugsl. aTIOMUHUEBAs POBOJIOKA UM TpaHyibl, 20%-Hbll pacTBOP I'MAPOKCHUIA HATPUS
NaOH, 10%-nsr1it pactBop ykcycHoit kucinotel CH3COOH, runpokap6onar Hatpus NaHCO3 .

Texnuka 6ezonachocmu. 1 .Pabortats B oukax. 2. TpeGyercs cobmronenue Mep 6e301macHOCTH pH padoTe ¢
THAPOKCUAOM HATpUs U HAarpCBaTCJIIbHBIMU HpI/I60paMI/I.

Uncmpykyus k eeinoanenuro. 1.B xumuueckuii crakad Haneite pactsop menoun NaOH. M3mepsTe ero
Temmneparypy. [lomecTuTe rpanyibl WM MPOBOJIOKY AIFOMUHUS TaK, YTOOBI HAJl HUMHU OCTABAJICS CJIOHN
xuakoctu. Korma HaunéTcs peakiuys, oOpaTuTe BHUMAaHKUE KOJbHUKOB Ha BBIJICJICHUE Ta3a U YBEITUUCHUE
Temmneparypsbl. JKenaTenbHo (eciu peakius UAET He CIUIIKOM OypHO) MPOWTH MO KJIAcCy M 1aTh MIKOJIbHUKAM
MOTPOraTh CTakaH, YTOObI YOSIUTHCS, UTO €ro COAECPKUMOE pa3orpesiock. OTMEThTe MaKCUMAIbHYIO
TeMrneparypy pactBopa. [loydeHHbIN pe3ynbTaT 3aHEeCUTEe B TAOIHILY .

2.1TpomoiiTe naTyuK TemMnepaTypbl BOJOM. B cTakaH HalelTe YKCyCHYIO KHCJIOTY Ha 1/3 o BrICOTE.
N3mepbTe €€ Temneparypy.

He6onpmyMu nopuusiMu HachIbTe THIPOKAPOOHAT HATPUS, MOMEIINBast JaTYNKOM TemrepaTypbl. OOparure
BHUMAaHUE IIKOJIBHUKOB Ha BbIIEJICHNE ra3a - IPU3HAK XUMHUYECKOU peakuuu. [locMoTpuTe, Kak n3MeHseTcs

Temneparypa. OTMEeTbTE MUHUMAJIBHYIO TEMIIEPATYPyY pacTBOpA.

[Tonmy4yeHHBIN pe3yabTaT yUEHUKH 3aHOCAT B TaOIuIly. Pe3ynpTaThl u3Mepenuii /Ha0mroaeHII

Pearupyromiue Bemecta Hauanbnas Temneparypa MaxkcumanbHas/MUHIMaTbHAS Broinener
pacTBopa TeMIIepaTypa pacTBopa TEIUIOTHI

PacTtBop 1mienoun u aamoMuHuM

PacTBOp YKCYCHO KHCIIOTHI U
coza

Bv1600b1: YkazaTh NpU3HAKA XUMHUYECKUX PEAKIIH.
Koumponvnvie onpocawi:

1. TlpuBeauTe mpuUMEphl pEaKIIHi, MPOTEKAIOIINUX C BBIJCIICHHEM TEIUIOTHI.

2. Jlns monmydeHus HeTalI€HOM U3BECTH Mell MPOKaIMBAIOT IIPU BBICOKOU Temmepatype. K kakomy tumy
MOXHO OTHECTH 3Ty peakunto? 3.3aganue a1 noarotrosku k ['MA, BIIP: Tonbko xumuueckue siBieHUs
MIEPEYMCIICHbI B FPYyNIIE:

1.FOp€HI/IC CBCUYH, BBINIaAACHHUEC JOXICBBIX KaIllC/Ib, KMIICHUC BOAbI 2.Ckucanue s10J04HOTO COKa, CKUCaHHC

MOJIOKa, pacTBOpeHHEe Melia B ykcyce 3. TasiHue cHera, IJ1aBJIeHUe CBUHIIA, IPOTYXaHUE KYpPUHOTO siIa
4.006pa3zoBaHKe TyMaHa, TOpeHne OEHTaIbCKOM CBEUH, TOpEeHHE IPUPOIHOTO rasa

JleMOHCTpPAaLIMOHHBIN 3KciepuMeHT Ne 2. «Paznoicenue 600l IneKMpuecKum moKom»



Teopernueckas yacte. [lepen HayamoM paboTHI ciieayeT 0OCYANTh CO MIKOIBbHUKAMU BOTIPOC: IPOCTHIM MIIH
CJIOHBIM BEILIECTBOM siBJIsieTcs BoAa. [locie BhIABMKEHM S yHAIIMMUCS Pa3IM4YHbIX THIIOTE3 YUUTEIb IPOCUT
IIPEJIOKNUTh BAPUAHTHI UX SKCIIEPUMEHTAIBHOM MPOBEPKHU.

OOBIYHO TAaHHBIH OTBIT PEKOMEHAYIOT ITPOBOAUTE B pubdope I'odmana, ycTpoHCTBO KOTOPOTO SBISETCS
JOCTaTOYHO CJIOKHBIM JUISI BOCBMHUKIIACCHUKOB. Y00HEE €ro MPOBOAUTE B MPUOOPE ISl ONBITOB C
AJIEKTPUYECKUM TOKOM, UCIOJb3ys B KauecTBe AieKkTposinTa 10%-Hblil pacTBOp rupoKCUIa HATPUS U
CTaJbHBIE (JTydllle HUKEJIEBbIE) AIEKTPObl. Bo n30exanne BCIEHUBAHUS PacTBOPA MPH IEMOHCTPAINHN K
AJIEKTPOJIUTY CICAYET T0O0ABUTH STUIIOBKIN criupT (Ha 4 00BEMa pacTBopa AtekTposmTa 1 006EM 95%-HoTO
pacTBopa CupTa) .

[Ipaktuueckas yactb. Llenb paboThl: chopMUpPOBATH MPEACTABICHUS Y YUAIIUXCS 00 aHAIU3€E CIIOKHBIX
BEIIECTB U U3MEHEHUH MOJIEKYJI CIIOKHBIX BEIIECTB B X0JI€ XUMHUYECKUX PEAKIIHiA.

Jonoanumenvnoe o6opyoosanue: npruOOp AJIs ONBITOB € JIEKTPUUECKUM TOKOM; HCTOYHUK IOCTOSIHHOTO TOKa:
POOHPKH - 2 IIT., MPOHYMEPOBAHHBIE; IYYHMHKA; CITUPTOBKA; MPOOKH — 2 IIT, ITUHIIET .

Mamepuanvt u peaxmueot. ciiapT STIIOBBIA, 10%-HBII pacTBOP MICIIOYH.

Texuuxa 6esonacnocmu: Pabotats B oukax. TpeOyroTcs crienuanbHble Mephl 0€30IIaCHOCTH MPH paboTe ¢
TUIPOKCHUJIOM HATPHUS .

Huempyxkyus x evinonnenuro: 1.3an0qHUTE SIEKTPOIUTUYECKYIO BAHHY U JIEMOHCTPAIlMOHHbIE TPOOUPKU
pacTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypoka. 2.IIpogeMoncTpupyiite npubop ydamumcs, OObSICHUTE €ro
YCTPOMCTBO M BKIIFOUUTE MOCTOSIHHBINA 3JIEKTPUYECKHUI TOK.

1. HaOGmromaercs BbIZIETICHUE Ta30B Ha JIEKTpoaax npudopa. OOpaTtuTe BHUMaHKUE yJaluXcs Ha TO, YTO
OJIMH U3 T'a30B BBIJENSAETCS HUHTCHCUBHEN 1 3aHMMaeT B JjBa pa3za 0oJbIIHi 00bEM IO CPAaBHEHHIO CO
BTOPBIM Ta3oM.

2. OO6cynute HabMIOaeMble MPU3HAKA XUMHUECKON peakliuu, cAeNaiiTe MpearnoaoKeHusi O TOM, B KaKuX
poOupKax HAXOAATCS KUCIOPOA U BOAOPOI. DIEKTPOINU3 MPEKPATUTE, KOTIa B MpoOUpKax HabepErcs
OKOJIO 6 MJI BOAOpOJa U 3 MJI KUCIOPOJIa .

3. OOparute BHUMaHWE Ha pa3IMuHbIe 00bEMBI COOpaHHBIX Ta30B. [I[pOOMPKH TUIOTHO 3aKpOUTE MPOOKaAMU
MO/ CJIOEM DJIEKTpoJiuTa. Tieromei TyYMHON OnpeieuTe HaJuurue KUCIopoia B Ipooupke, ropsien
JTyYUHOM MOA0XKIUTE Boopo . [IpennoxkuTe yuanmmcs 3aHECTH pe3ylibTaThl HAOMIOIEHUH B TaOIUILy.
Pesynbrarel HabmoaeHUI

Howmep npobupku O6béM raza Hassanue raza

1

2

Boisoour. OTpaBI/ITb, YTO MPOUCXOAUT C MOJICKYJIaMHU CJIOKHBIX BEIIECCTB B XO/IC XHMHYECKOH PCaKIunu.

Konmponvnwvie 6onpocwi: 1. M0oXHO 11 IO BHEIIHEMY BUly OTJIMYUTH I'a3 BOJOPOJ OT ra3a Kuciopojaa? 2
.Kakue yacTuipl coxpaHsioTcsi B X0/1€ MPOTEKAHUS peaKkIMK Pa3yIoKeHUs BOJIb, a kKakue paspymatorcsa? 3 .Kax
JI0Ka3aTh, UTO B COCTaBE caxapa COJEp)KaTcs aToMbl yriepoaa?



4 3anmanue ans noaroroBku k ['MA, BIIP. IIpu coOupanuu ra3oB UCHOIB3YIOT NPHUOOPHI, IPEACTAaBICHHBIC HA
pucynke. C MoMoIpto, KakKux U3 yKazaHHBIX MPUOOPOB MOKHO cobupath Bogopo? OO0CHYHTE CBOM OTBET,
HCXOJi U3 CBOMCTB JIaHHOTI'O rasa.

Puc. 7. IIpubopsr anst cobupanus ra3oB

(A) (B)

/ i (B) i} —n
— e X F ]

JleMoHCTparMOHHBIN dKcriepuMeHT Ne 3. «3aK0H COXpaHEHUSI MACChI BEIICCTBY

Teopernueckas yacte. [1pu n3yueHun nanHoi TeMsl 1enecooOpa3Ho co3aTh MPOOIEMHYIO CUTYaILHIO, IS
paspelnieHus

KOTOPO#1 ydaluecs BbIIBUralOT TUIIOTE3bI, TPeOyIolre IKCIIepUMeHTalbHON poBepku. [Ipu o0cyxaennn
MIPEAJIOKEHHBIX BAPUAHTOB ITPOBEPKHU BBIABUHYTHIX TUIIOTE3 BOCBMUKIACCHUKH MPEUIararT pa3InyHbIe
BApUAHTBl KOHCTPYKIMH MPUOOPOB, T.€. MPOSIBISIOT TBOPUECKYIO aKTUBHOCTb, B X0 KOTOPOM MPOUCXOAUT
NIEPEOCMBICIICHHE TPUOOPETAEMBIX 3HAHUI.

Ha ypoke ywammuecs y3Hatot o padotax M. B. JlomonocoBa u A. JlaBya3be, HOCBAIEHHBIX OTKPHITHIO 3aKOHA
COXpPaHEHHUS MacChl BEIIECTB, (GOPMYIHUPYIOT 3aKOH, MPUXOJAAT K BBIBOJIY, YTO Macca BEIIECTB B X0JI€ peaKLuu
JIOJI’KHA OCTaBaThCsl MOCTOSHHOM. JIoOMBIINCH MOHUMAHUS JAHHOTO TE3HCa, YYUTENb JEMOHCTPUPYET
SKCIEPUMEHT .

IIpakTHyecKas 4acThb. HGJ'IB pa6OTBIZ OKCIICPUMCHTAJIbHO A0Ka3aTh 3aKOH COXpaHCHHWA MAaCChI BEIICCTB .

Jlononnumenvroe 060pyodosarie. BEChl TEXHOXUMHUYECKUE WU JJICKTPOHHBIC, CBeYa; KoJi0a riockoqoHHas 250
MJT; JT0KKa JIJIsI CKMIaHHS BEIECTB.

Mamepuanel u peakmugnbl. CBeya.
Texuuxa 6ezonacHocmu’ BHIIOTHATH TPEOOBAHNUS MPU PAOOTE C OTKPBITHIM IJIAMEHEM.

Hnempykyus k evinoanenuro: Ha peldakHBIX HIIH JICKTPOHHBIX BeCaX YPaBHOBELIMBACTCS CBEYa, a 3aTEM
yUYHTEINb 32KUTaeT e€. Yuamuecs HaOM0JaloT, YTO B TeUeHHE ~1 MUH paBHOBECHE BECOB HApyYIIACTCs, YalllKa C
ropsmiel CBe4oi MoHUMAETCs BBEPX. YUaIuMCs 3aIaf0TCsl BOMTPOCHI: «Kak MOXHO 0OBSICHUTH HAOII0aeMBbIit
¢axt? Kak 3TOT (hakT cormacyercst ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» OOCYKIeHNE TaHHBIX BOMPOCOB
NPUBOJUT YYAIIUXCS K MBICITH O TOM, YTO 3KCIIEPUMEHT MTPOBEIEH HEKOPPEKTHO, CIIeIyeT U3MEHUTh
KOHCTPYKLHMIO Tprbopa.



VYduTens 3apaHee 10JDKEH MOATOTOBUTH KOJIOY TOCTaTOYHO OO0JIBIIOr0 00bEMA ¢ XOPOIIO MOJ0THAHHON
pOoOKOH, B KOTOPYIO BCTaBJICHA JIOKEUKA.

B noxeuxe 3akperuisercs ceeva. Beck mpubop B cOope 3apaHee
ypaBHOBelInBaeTcs Ha Becax (puc. 8) . Korna ygamuecs npuxoaar K BEIBOJLY, YTO ONBIT ClIEyeT IPOBOAUTH B
3aKpBITOM MPHOOPE, YIUTEIH TOCTAET BECHI C KOJIOOH, 3KUTAET CBEUY, 3aKPETUIEHHYIO B JIOJKEYKE, BHOCHUT B
KOJIOY ¥ TUIOTHO 3aKpBIBAET. YYaliuecs BUIST, 9YTO PABHOBECHE BECOB HE HAPYIIAETCS B XOJI€ BCETO
IKCIIEPUMECHTA .

Puc. 8. ITpubop mist neMOHCTpaIy 3aKOHa COXPAaHEHHUS MaCcChl BEIIECTB

BriBogrnl:

B BbIBO1aX HEOOXOTMMO OTPA3UTh TE3UC, UTO MACCa BEIIECTB MPU NPOTEKAHUU XUMUYECKOU peakuu
COXpaHseTcs .

Koumponvnvie sonpocawi:
3ananus 171 pa3BUTUS PYHKIIMOHAIBHON rPaMOTHOCTH

1. Tlpu ropenun qpoB ocTaéres 3071a. Macca 3016l MEHBIIIE MACChl B3SITHIX JUIS CKUTaHus IpoB. Kak
MOXHO OOBSCHUTH ATOT (PaKT?

2. Jlnst mpUroTOBJIEHHS MSCHOTO OyJIbOHA IOBAp B3sUT KycOK Msica Maccoii 1 kr . [locie Bapku Kycok msica
ctan Becuth 800 r . [Touemy macca u3menumnacy?

HGMOHCTpaHI/IOHHHI‘/’I OKCIICPUMCHT Ne 4, «Onpez[eneHI/Ie COCTaBa BO3ayXa»

Teopernueckas yacTb. [lepen npoBeieHrEM IKCIIEPUMEHTA yYaIUMCS HEOOXOJMMO OOBACHUTh YCTPOICTBO
npubopa, 4To 03HAYaroT AejeHus. Takke He0OX0UMO YOeIUThCs, UTO MpoOKa Mpubopa repMeTuyHO
3akpeIBaeT cocya. Ilpakruyeckas yactb. Llenb paboThl: SKCIEPUMEHTAIBHO ONPEAETUTh 00bEMHYIO JJOJTIO
KHCIIOPO/a B BO3JIYXE .

Hononnumenvroe 06opyoosanue’ IpuOOp JUIs ONIPEeNICHHs COCTaBa BO3/lyXa, ITaTUB, CIUPTOBKA, CTEKIITHHAS
NaJIoyKa, JIy4uHa, CTaKaH C BOJOM.



Mamepuanst u peakmugul. KpacHbIit Gochop.

Texnuka 6ezonacnocmu: C 0CTOPOKHOCTBIO 00paaTbes ¢ ropsamum Gpochopom.

HHcmpyKL;uﬂ K 8blNOJIHEHUIO.

1. Kpucrannuzarop HanoJOBUHY 3aM0JHUTE Bo10M. Ha moBepxHOCTH BOABI HOMecTUTE (Pap(opoByrO HaIIKy C
1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.06parure BHUMaHUE Ha HEOOXOMMOE YCIOBUE SKCIIEPUMEHTA —
BIXHBIN (ocdop ucmonp3oBarh Helb3s! Dochopa T0KHO OBITH B3STO OOJIBIIIE, YeM TPEOyeTCs IS
CBSI3BIBAHMS BCETO KUCIOPOAA, HAXOISIIETOCS B COCY/IE.

1. Ortkpoiite npoOKy npubopa 1 MOMECTUTE KOJIOKOJ B KpUCTAIUIM3AaTOP ¢ BoAoH. [lorpy3ute kojokos B
BOJY HAaCTOJIBKO, YTOOBI YPOBCHB BOAbI COBIIaga]I C HUKHHUM JACIICHUEM KOJIOKOJIA. HpI/I 9TOM HIDKHHUH
Kpail KOJI0KO0JIa HE JJOJDKEH JIOXOIUTh 0 AHA KpUCTAIIU3aTopa . [y 9Toro KoJoKoJI 3aKpenuTe B

IOTATUBE UJIM MTIOMECTUTE HA THO KPpHUCTAINIM3aTOPa ABC CTCKIIAHHBIC IMAJIOYKY .

2. CwIbHO pa3orpeB KOHEIl CTCKIISTHHOH MaJIOUKH, OIyCTUTE €€ B KOJIOKOJI U 1o 10kTuTe ochop. Kak
TOJBbKO (hocop 3aropesncs, ObICTPO U3BIEKUTE MATOUKY U 3aKpOiTe KOJIOKOI Mpookoil. Komokon
3aIOJIHAETCS TYCTBIM O€JIBIM JTBIMOM, COCTOSIIIIUM U3 YacTU4eK (pochopHOTO aHTUApHIA.

3. Tlpu ropernn pochopa 00bEM BO3Iyxa BHYTPH KOJOKOJIA BHAYAJIE OT HArPEeBaHHUS HEMHOTO
YBEIMYUBACTCS, a YPOBEHB BOJIBI B KOJIOKOJIE TIOHIKaeTcs . [1o Mepe pacxooBaHus KHCIOPOIa TTaMst
MOCTEINeHHO racHeT. benbrit pochopHbIil anTHAPUA pacTBopsieTcs B Bojae . Cocyn oxnmaxaaercs, ra3 B
KOJIOKOJIE TIOCTETIEHHO YMEHbBINAETCS B 00BEME . YPOBEHB BOJIBI B KOJIOKOJIE MOBHITIIaETCs . B
KPUCTAJUTH3aTOP JIOJICUTE BOJIBI B TAKOM 00BeMe, YTOOBI BHYTPH M CHAPY>KH KOJIOKOJIa YPOBHU OBLIN
OJINHAKOBBI U COBMAJIaIM CO BTOPBIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe TprOOP U MIPH MOMOIIIH TOPSIIEH JTYYUHBI YOSIUTECh B TOM, YTO OCTABIIUNCS B KOJIOKOJIE T'a3 HE
MOJICPKUBAET TopeHus. Pe3ynbraTel HaOMIOACHII

UYucno nenenuit B mpudope,
3aITOJIHEHHBIX BO3IyXOM (JIO TPOBEICHUS
pPEeaKIIHm)

Yucno nenenuii B mpubope,
3aIl0JIHEHHBIX Ta3aMu (TocIe
NIPOBE/ICHUS PEAKITUH )

Kakoii ra3 npopearuposain?

BriBogsl:

B BBIBOJIaX yKa3aTh coqepikaHHe KUCIOpo/a B Bo3ayxe (B %).

KonTponsnsie Borpocsl: 1.Kakoii ra3 pacxoayercs mpu cxxuranuu ¢pocdopa B Bo3ayxe? 2.Kakoit 00bém
KHCIIOpoJia B Bo3ayxe? CKOJIBKO 3TO cocTaBisieT B nporeHTax? 3.1loueMy i npoBeneHus 3KCepuMeHTa

6epyt u3osITOK Qochopa?

4.Kaxkoii ra3 ocrasucs B KoJIOKoJie rocie cropanus pocdopa? 5.3amanus mis noarotrosku k 'NA, BITP
VYKaxure, B KAKyI0 IPYIIY BXOJAT BELIECTBA, 3arPSI3HSAIOIINE BO3YX:

1. BonsHOM map, yriaeKUCHIbIi Ta3; 2.CepHUCTBIN Ta3, OKCUABI a30Ta; 3.KUCIOPO, a30T; 4.reJuii, KUCIOPO



9 kiacc



9 kaacc

JdemMoHcTpanuoHHbIil 3kcniepuMeHT Ne 1. « TenioBoii 3pdekT pacTBopeHus BellleCTB B BOje»

Teopernyeckas yacTb. PacTBOpeHHe BEIIECTB MPEACTABIISAET COOOH CIIOKHOE (PU3UKO-XUMHUYECKOE SIBJICHUE,
3aBUCSILEE OT IPUPO/IbI PACTBOPEHHOTO BELLIECTBA U PACTBOPUTEIIS, OT TEMIIEPATYPhl U KOHLEHTPALUU
oOpasyromerocst pacTBopa.

[Ipu pacTBOpeHNH KpUCTANIMYECKUX BELIECTB B BOJE IPOUCXOSAT TPH OCHOBHBIX Ipolecca. 1.Paspymienne
KPHUCTaJNINYECKOH PEIIETKU pacTBOPSIEMOTO BELIECTBA — DHJIOTEPMUUYECKHUN IIPOLIECC.

1. T'mpparauus, T.e. B3aUMOJICHCTBUE YaCTUL (MOHOB MJIM MOJIEKYJT) PACTBOPSEMOTO BEIIECTBA C
MOJIEKYJIaMH BOJIbI — AK30TepMHUUecKul nporiecc . 3.1lepeHoc rugpaTipoBaHHBIX YAaCTHI] OT IPAHHUIIbI
KpHUCTAJIJI-PACTBOP B 00U 00bEM pacTBOpa, 3TOT MPOLIECC HE COMPOBOKIAETCSI HA BbIAETICHUEM, HU
MOTJIOIIEHUEM TETIOTHI.

B 3aBucumoctu ot TOrO0, TEmI0Boi 3(h(PeKT Kakoro U3 ABYX NPOIECCOB (pa3pylIeHNe KpUCTaIa UITU
TUpATalNs YaCTHII) MpeobIagaeT, 00Ul TermIoBoi YHPEeKT pacTBOPEHU MOKET OBITh BETHUYNHON
MTOJIOKUTEIBHON WM OTPHULIATEIIBHOM.

IIpakTudeckas 9actb. [lenv pabomul: ONIPENENNTh TEIUIOBOU APPEKT paCTBOPEHUS CEPHON KUCIIOTHI,
TUAPOKCUIA HATPUSI U HUTPATa aMMOHHUS .

Ilepeuens oamuuros yughposou 1abopamopuu’. NATUNK TEMIIEPATYPHI TIIATUHOBBIN .

Jlononnumenvroe obopyoosanue: crakad Ha 150 M1 — 3 IT.; CTEKIITHHAS TAJIOYKA; TPOMBIBAJIKA; MEpHAas
nmpoOupKa; mrmareab — 2 mT .

Mamepuanwr u peaxmueot: cepHast KUCJIOTa (KOHIL .); TUAPOKCH HATPHSI KPUCTATUTUYCCKHIA; HUTPAT aMMOHHS .

Texnuka b6ezonachocmu: 1.CepHasi KUCIIOTa U TUAPOKCH]T HATPHS SIBJISIOTCS arPECCUBHBIMU BEIICCTBAMM.
Heo6xomumo octeperarhest MX MonajgaHus Ha KOXKY U oaexay. 2.bepeus rimaza! 3.Heo0xo1uMo NOMHUTH
MpaBUJIO pa3BeAeHUs KUCIOT. 4.Ha pabodyem mecTe M0KHBI OBITh HEUTPATU3YIOIINE CpeicTBa: 2%-HbIe

pacTBOPHBI THAPOKAPOOHATA HATPUS U YKCYCHOU KUCIIOTHI.

Hncmpykyus K 8b1n0JAHEHUIO.
1.B nepBsiii ctakan HanelTe 50 My Bobl. 2.C MOMOIIBIO AaTYMKA OMIPEIIUTE € TeMIeparypy.

1. Ormeppte 10 M1 KOHLIEHTPUPOBAHHOM CEPHOI KMCIOTHI M MEJIEHHO, ITPU IIEpEMELLIUBAaHUH PACTBOpA
CTEKJITHHOW NaJIOUKOM BiuBaiiTe cepHyro KucioTy. OOpaTtuTe BHUMaHHUE Ha MOPAIOK CMEIINBAHUS
BOJbI U cepHOM KuCIOThI! CllequTe 3a U3MEHEHUEM TEMIIEPATYPhl IPX PACTBOPEHNUN KUCIIOTHI.
Haubouee BbICOKOE MOKa3aHUE TEMIEpATyphl 3aHECUTE B TAOIUILy. JJaTuuK TIIATEbHO TPOMOMTE
BOJIOM.

2. Bo BTOpOIi cTakaH NOMECTUTE OKOJIO 8 T TBEPOr0 MOPOIIKA T'MJIPOKCHAA HATpHs U BielTe 50 Mi1 BOIBI.
OnycTuTe 1aT4MK TEMIEpaTypsl U epeMerante pactBop. OTMETbTE cCaMO€ BBICOKOE 3HAUEHHE
TeMIeparypsl. TIaTelbHO IPOMOWTE JaTYUK BOJOM.

3. B Tpernii crakaH HaceInbTe 15 I MENTKOKPUCTAIIIMYECKOTO HUTPAaTa aMMOHUS U nipuiieite S0 M1 BOJIBI.
OmnycTure 1aTYMK TEMIepaTypbl U OBICTPO nepeMelnaiite pactsop. Hanbosee Huskoe 3HaueHne
TEeMIIepaTyphl 3aHECUTE B TAOJIHILY.

Pe3ynbrarel nu3mepeHuii/Ha0mo1eHu i



Hccnenyemas cuctema | JMCTHILIMPOBAaHHAS BOJA Boxa +H2S04 Boga + NaOH | Bora+NH4NO3

Temneparypa, °C

Bwigoowi:

OTtpa3utb, kKakoi TernoBoil 3pdexT npeodaasaeT Npyu pacTBOPEHUH B BOJIE CEPHON KUCIIOThI, HUTpaTa
aMMOHMSI, THJIPOKCHJIA HATPUS.

KOHmpOJZbele 60npocsl.

1.06’B$[CHI/ITC, Mo4YeMy npu paCTBOPCHHUU OJHUX BEUICCTB B BOJC BBIACIACTCA TCIJIOTA, APYTUX —
noriomaetcs. 2. I1peanonoxure TennoBoi 3¢ eKT mporiecca pacTBOPEHUS B BOJIE THAPOKCH 1A KaJIHSL.

[IpaxTnueckas padora Ne 1. DneKTpOaUThl U HEAIEKTPOJIUTHI

Teopernueckas yacte. [Ipy pacTBOpEHHH B BOJIE MOHHBIX COEIMHEHHU MOJISIPHBIE MOJIEKYJIbI BOJBI OKPYXKAIOT
(COnmpBAaTUPYIOT) 3apsKEHHBIE HOHBI, IEPEBOJI UX B PacTBOP. MOJIEKYIISIpHbIE COETUHEHUS COJIbBATUPYIOTCS,
HO HE paclaJlatoTcs Ha MOHBI . B mepBoM cirydae pacTBOP MPOBOJUT INEKTPUUECKUI TOK, BO BTOPOM HET .

OnpenenuTh MPUHAICKHOCTD BEIECTBA HJIM PACTBOPA BEIIECTBA K DJIEKTPOJIUTAM MOKHO TIPU MTOMOIIIH
M3MEpEHUs AIIEKTPONIPOBOTHOCTHU. ECu 371€eKTponpoBOJHOCTE BEIHKA, TO UCCIETYEMbIH OOBEKT — ANEKTPOJIUT.
Ecnu 3Havenune amekTporpoBosHOCcTH MeHbIne 20 MKCM/CM, TO 3TO HEIJICKTPOJIHT .

IIpakTHueckas 4acTh.

Lenv pabomwi: onpeneTUTh TPUHAIICKHOCTH BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K
ANIEKTPOJIUTAM U HEIJICKTPOJIUTAM .

Ilepeuens oamuuxos yugposoii 1abopamopuu: NaTIMK IEKTPONPOBOIHOCTH . JlononHUTEIBHOE
obopynoBaHue: cTakaHbl Ha 50 MII; ITATUB C 32KUMOM; ITPOMBIBaJIKa . MaTepuasbl U PEeaKTUBBI:
TUCTUIUTMPOBaHHAs BoJa; o 20 MJI STUIIOBOTO CUpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa caxaposbl,
pactBopa crnuprta (1:1), 5%-Horo pactBopa xjopuaa HaTpus; 5%-HOTo pacTBOpa XJI0POBOAOPOAa; 5%-HOTO
pacTBopa ruJpoKCUa HaTpHs, MOBapeHHas coJib (TBEpaas), caxap (TBEPABIIL) .

Texnuka b6ezonacrocmu: Ilpu paboTe ¢ TOPIOYMMU KUAKOCTIMH (CIIUPT, OCH3UH, KEPOCHUH) BOIM3U HE JTOJDKHO
OBITh OTKPHITOTO OTHSL.

HHcmpyKuu;l K 8blNOJIHERUIO.
1.B cTakan nomecTuTe MOBAPCHHYIO COJIb U OITYCTUTC B CTAKAH JATYHK JJICKTPOIIPOBOAHOCTH . HpOBOI[I/IT JIA

COJIb DJICKTPUUYECKUH TOK? 2. AHAJIOTUYHBIE ACHCTBUS IPOBEIUTE C caxapo3oi . 3 . B crakan Hanelite 20 mi
HCCIEAYEMOIO pacTBOpa.




1. Omycrure B HEro JaTUUK 3JIEKTPOIPOBOJIHOCTH, 3aKPEIUIEHHBIN B Jlanike mtatuBa. Habmoaiite 3a
M3MEHEHMEM 3HAaYEHMs 2JIEKTPOIIpoBoAHOCTH. Koria nokazanus qaTdyuka nepecTanyT U3MEHSThCS,
3aIUIINTE €TO 3HAYECHUE B TAOIUILY .

2. OO6pature BHUMaHue! JIaTYMK Mocie KaXKA0Tro OMbITa TIIATEIBHO TPOMBIBAETCS BOIOH. 6.3aTeM AaTunK
OIYCTHUTE B CIEAYIOIINHA pacTBOp . AHAJIOTUYHbIE IEHCTBUS IIPOJIENIANTE CO BCEMU PACTBOPAMHU.
Pesynbprarel n3mepenui

Ne HasBanue BemecTsa, 3HaueHUE ICKTPOIPOBOIHOCTH, MKCM/CM | DJICKTPOIUT WIIH HEAIEKTPOIT
ombITa | pacTBOpa

1

2

KOHmpOJZbele 60onpocsl.

1.O0paiatoT BHUMaHue, YTO HU AMCTUIUIMPOBAHHAS BOJA, HU TBEPAs COJIb HE MPOBOJIAT IIEKTPHUUECKOTO
ToKa. TeM HE MeHee PacTBOP COJIM B BOJIE MMPOBOJIUT 3JIEKTPUUYECKUIN TOK. DTO 3HAYUT, YTO B PACTBOPE OTKY/a-
TO MOSABIIAIOTCS MOABMKHBIE 3apsabl. [lon 3To HabII0AEHNE BBOJAT ONpEAETICHHE SIEKTPOIUTA U MEXaHU3M
AIIEKTPOJIUTUYECKOM JUCCOLIUAIIH.

2 . Bcerna mm BotHBIE pacTBOPHI BENIECTB IPOBOIAT AMEKTprueckuii Tok? He Beerna, T.e. HEKOTOPHIE BENIeCTBa
HE JJAl0T NOHOB IIPH PACTBOPEHUH . DTO — BEHIECTBA C MOJIEKYISIPHON KPUCTAINIMYECKON PEIETKON. 3.3a1aHus
s noarotoBku k I'MA, BIIP

A) K X0poI1110 pacCTBOPUMBIM IJIEKTPOJIUTAM OTHOCSATCS:

1.runpokcun 6apust; 2.¢hochar maruus; 3.cynpdun meau(1l); 4.xkapoonar kanbuus. b) DnexTpudeckuii Tok
MIPOBOJTUT:

1.pacTBOp ATUIIOBOTO CIIUPTA; 2.pacTBOP IIIHIIEPUHA; 3.pacTBOP TIIFOKO3bI; 4.pacTBOP FUAPOKCHIA KATBIHUS.
JIaboparopuslii onbIT Ne 1. «BnusiHre pacTBOpUTENS HA AUCCOILUALIIION

Teopernueckas yactb. Bo MHOTHX XJIOpH1aX EPEXOIHBIX METAIJIOB CBSI3U UMEIOT B 3HAYUTENIBHOI Mepe
KOBaJICHTHBIN XapakTep . ManonosspHble pacCTBOPUTENHU (CIUPT WK allETOH) COJIbBATUPYIOT MOJIEKYJIbI

OCINKOM. HpI/I I[O68.BJ'I€HI/II/I BOIbI OHA COJIbBATUPYCT MOHBI, BbI3bIBAs 3JICKTPOJIUTUYCCKYIO ANCCOLIMAIULO .
HBeT pacTBOpPA IIPpU 3TOM U3MCHACTCA, a4 JICKTPOIIPOBOAHOCTL PE3KOBO3PACTACT .

[IpakTnyeckas yactb. Llens paboThl: chopMUpPOBATH IPEICTABICHUE O POIU PACTBOPUTEIS B
AIIEKTPOJIUTUYECKON JUCCOLIUAITIH.

Ilepeuensy oamuuxos yughposoti nabopamopuu’. NATIUK IEKTPOIPOBOIHOCTH .
Hononnumenvnoe 060pyoosanue’ 1Ba BBICOKMX XMMHUYECKHX cTakaHa (50 MiT); CTEKIsIHHAs NaJIovKa.

Mamepuanwi u peakmugor: CuCl2 6e3BoaHbIN (MMeeT KopruuHeBbIH 1BeT . [losryyaroT, HarpeBas
KPUCTAJIJIOTUAPAT B YAIIKE JUIS BBITAPUBAHUS . XPaHAT B IUIOTHO 3aKPBITOM COCYJIE); alleTOH WJIN CIIUPT .



Texnuka 6ezonacnocmu: 1 . COUpT 1 alleTOH — Toproure BemecTBa. He ucmoib30BaTh OTKPHITOE TIaMSI.
CrnenuanbHble Mepbl 0€30MacHOCTH MPH padoTe C TOPIOYUMHE KHUIKOCTAMU. M30erats monamaHus coyieii Meau
Ha KOXKY U OJIEKY, TaK KaK OHU SJJOBUTBHI.

2 . Ilpu momagaHuy CMBITh XOJIOJHOM BOJOH 03 MbLIa.
Hucmpykyus k 66inoneHuio:

1. B xumuyeckuit crakan HacwinbTe ~0,5 r 6e3B0HOT0 Xopuaa meau (I11) CuCl2 u naneiire ~25 mu
CIUpTa WM alleTOHA .

2. PactBopuTe BEIIECTBO, IEPEMEIINBAs COJCPKUMOE CTaKaHa CTCKIITHHOU manoukoi. Ecim pacTBopuTth

COJIb ITOJTHOCTBIO HE YIAETCsl, aKKypaTHO CJIEUTE IOJTYy4EHHBIM pacTBOp B APYrOW CTaKaH.

[Torpy3urte B pacTBOp LIyl JaT4YUKa AEKTPOIPOBOAHOCTH U U3MEPHTE ANEKTPOIPOBOAHOCT .

OOpaTtuTe BHUMaHKE Ha 1BET pacTtBopa. [Ipuielite k pactBopy 25 mi Bogsl. [lepememaiite, oOparure

BHMMAaHHE Ha U3MEHEHHE OKpAcKH. 5.VI3MepbTe 25IeKTpONPOBOIHOCTD MOJIy4EHHOTO PacTBOpa .

B w

Pesynbrarer namMepennii/Hadmo1eHui

BeniectBo | DieKTpOnpOBOAHOCTH B CIIUPTE DIIEKTPOIIPOBOTHOCTH TIOCIIE OOABICHUS BOIBI
(amreTone)

Xnopua meau (1)

Bwv1600bi: OTpazuth BIMsHUE PACTBOPUTENIS Ha AIEKTPOIIPOBOIHOCTD COJIH.
Koumponvnvie gonpocwi: 1.0 4éM CBUIETENBCTBYET POCT SJIEKTPOIIPOBOTHOCTHU COJM MPH 100aBIEHUH BOJbI? 2

. [Touemy uzmensiercs nset pactBopa? 3 . Kak BiausieT mpupoaa paCTBOPHUTEIIS HA AIEKTPOTUTHICCKYIO
IUCCOIMAIIMIO?

JlaGopaTtopHsbiii onbIT Ne 2. «CUITbHBIE U CJTa0bIE SJICKTPOJIUTHI

Teopernyeckas 4acThb. BHGKTpOJ'II/ITaMI/I HAa3bIBAIOTCA BCIUICCTBA, paciaaroliuecsa Ha NOHbI BCIICACTBUEC
3JI€KTpOJIHTH‘{eCKOI>'I

AuCCcolanuu. PaCTBopH QJICKTPOJIMTOB ABJIAKOTCS ITPOBOJHHKAMU BTOPOI'O poaa, TaK KaK ITPOBOJAT
SHGKTpI/I‘IeCKI/Iﬁ TOK 3a cuét noHoB. Ilo cmocobHOCTH K SHGKTpOHHTquCKOﬁ JUCCOLNUANU IJICKTPOJIUTBI
YCJIOBHO Pa3AcyIAOT Ha CUJIbHBIC U ciadble. CUIIbHBIE QJICKTPOJIUTHI HPAKTUYICCKU IMOJIHOCTBIO
JAUCCOLMUPOBAHbI HA HOHBI B p836aBJ'IeHHLIX pacTBOpax. K HrM oTHOCSTCSI MHOTHIE HCOPraHUu4CCKuUc COJIu,
HCKOTOPLIC KMCJIOTBI U IICJIOYH.
Cnabnle QJICKTPO- JIUTHI JIUMIIb YaCTHYIHO JUCCOLMUPOBAHBLI HA NOHbLI, KOTOPLIC HAXOJATCS B JTMHAMHWYCCKOM
PaBHOBECHUHU C HEAUCCONUUPOBAHHBIMU MOJICKYJIAMH . K cmaOeim QJICKTPOJIUTAM OTHOCATCA MHOTUC OPIraHUYCCKUC
KHCJIOTBI U OCHOBAHHA .

IIpakTHyeckas 4acThb. ueflb pa60mb1: OIIPCACIIUTD, ABJIAIOTCS JIM BBIAAHHLIC BEIICCTBA CUJIBHBIMHA WUJIN cIa0bIMU
QJICKTPOJIMTAMU HA OCHOBAHWU U3MCPCHUSA SJICKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuensy oamuuxos yughposoti nabopamopuu’ NaTIUK SIEKTPOIPOBOIHOCTH .



Jonoanumenvhoe 060pyoosanue. TP XUMHUYECKUX cTakaHa (25—50 mit), mpoMbIBaKa ¢ TUCTHILTHPOBAHHON
BOJION .

Mamepuanet u peakmuewt. 10 %-Hble pacTBOPHI COISIHON, a30THON M YKCYCHOUM KUCJIOT (3KEIaTeNbHO B
KaresnpHuIax); GuibTpoBagbHast Oymara .

Texnuka 6ezonacnocmu: CobmonanTe Mepbl 0€30IaCHOCTH MPU paboTe C KUCIOTAMH U
IIEeJI0YaMH.

HHcmpym;uﬂ K 8blNOJIHEHUIO.

1. B Tpu crakana HaneiTe no 25—>50 M1 TUCTHIUTUPOBAHHOM BOJIBI.

2. B mepBrIii ctakad 1o0aBeTe 1 Karumo YKCYCHOM KHCIOTHI, BO BTOPOH — COJISTHOH, B TPETHIA — a30THOM.
3. H3MepbTe JIeKTPOIPOBOTHOCTH KaXKIOTO PACTBOPA, BRITHPAS YT (PHIBTPOBAILHOM OyMaroi mocie
KaKJIOTO U3MEpeHus . Pe3ynbrarsl n3mepeHui

Ne 3HavYeHHE IEKTPOTPOBOTHOCTH, MKCM/CM HasBanue BEIJaHHOTO BENIECTBA

o0kl

1

2

3

Bwv1600bi: OTpaszure NpuHAUIEKHOCT BEIIECTB K CUIIBHBIM U CJIa0bIM 31eKTposiuTaM. KOHTpOsIbHbIE BOIIPOCHI:
1.IToueMy pacTBOp COJISTHON KUCIIOTHI JIYYIII€ TPOBOAUT JIEKTPUUYECKHUI TOK IO CPABHEHUIO C pACTBOPOM
YKCYCHOM KHCJIOTHI? 2.K KakuM 3JIEKTPOJIMTAM OTHOCUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3aaHue s

noarorosku k 'NA, BIIP

@DopMmyIIbl TOJIBKO CIA0BIX AMEKTPOIUTOB MPECTABICHBI B PSIY:

1.Ca(OH)2, H2$, H2$O4 2.H2C03, NH3-H20, st 3.KOH, KN03, HCI 4.ZnSO4, MgCI2, HBr

JemoHcTparoHHbIN OonbIT Ne 2. «M3ydyeHne BIUSHUS Pa3IndHbIX (PAKTOPOB HA CKOPOCTH PEAKIIUM»

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAUDUKAIIMK TPUOOPA TS U3yUSHHS] XUMUYECKUX peakiuil. B
OJIHO¥ KOHCTPYKIIUU POJIb peaKTOpa BHIIOTHSAET OObIYHAS MPOOUpPKA, B APYroil, 60JIee COBPEMEHHOM, — COCY/
JlangoneTa.

OnHako TeXHHKA JEMOHCTPALMH 3KCIEPUMEHTA OCTAETCS OAMHAKOBOM. MeHseTCsl UMb MOPSAJOK CMEIINBAHUS
pearupyronux BemiecTB. CHavana B IpoOUPKY-peaKkTop 3aIMBAETCs PACTBOP KUCIOTHI, @ B HEr0 MOMEIIaeTCs
TBEP0E BEIIECTBO (IUHK, Mpamop).

IIpakTHyeckas 4acThb. HCJ'IL pa6OTLIZ HU3YYUTH BJIMAHUC PA3JIMYHBIX (I)aKTOpOB Ha CKOPOCTb XHMHUYECKOH
pCaKkIuu.

Ilepeuensy oamuukos yughposoil rabopamopuu’. TaTIUK TEMIIEPATYPHI TATHHOBBIH.



Hononnumensvroe obopyoosanue: pudOp Ui N3y4eHUs CKOPOCTH XUMHUYECKUX PEAKIHN; SIeKTpHIeCKas
TUIMTKA; CTAKaH XMMHUYECKUI Ha 250 MJI; IINaTeNb; KPUCTAIUIM3ATOP JUIs IPOMBIBAHHS COCy10B JlaH101bTa;
npooupku [1X-21 (3 mrT.) .

Mamepuanwt u peakmueul: coyisiHasi kucnota (4%-Hbiil); consiHas kucioTa (10%-Hbli1); KycCOUKH MpaMopa;
MOPOIIOK MpaMopa; YKCycHas kuciioTa (6%- Hblil); IIMHK; TepoKCH T Bogopoa (3%-Hblit); TMOKCHT MapraHiia
(v) .

Texnuxa 6e3onacnocmu: CobmronaTh npaBmiia padOThl C KUCIOTaMH M HArpeBaTEIbHBIMU JIEKTPUYECKIMHU
npubopamu .

Hncmpykyus K 6blnoIHeHuio:
Onwvim 1.BnusHue mpupo bl pearupyroinx BEIEeCTB Ha CKOPOCTh XUMHUECKOU PEaKIuu

B onno koneno cocyna Jlangonesra Haneite 3 mi1 I M pactBop ykcycHO#M KucaoThl ( 6%-Hbli pacTBOp), B
JpYroe KOJICHO IOMeCTUTe 2—3 rpaHyiibl HuHKa. Bo BTOpoil cocyn Jlan- nosbra Hanente 3 Mt | M constHOM
KUCToThI ( 4%-HbIi), B Ipyroe kojieHo — 2—3 rpanyibl HuHKa . [Ipucoenunute cocynst Jlannonsra K
MaHOMETPUYECKUM TPyOKaM.

Obpamume snumanue! OTHOBPEMEHHO TEPEICHTE KUCIOTHI B cocyaax JIaHmoIbTa K rpaHy/iaM ITUHKa.
CpaBHUTE YPOBHHU KMJIKOCTH B MAHOMETPUUECKHUX TpyOKaxX. YuaIiuecs IeiaioT BbIBOJ O pa3HOI CKOPOCTH
XUMHUUYECKUX PEaKIIH .

Onvim 2. BaysiHue KOHLIEHTPALMU PEarupyrolIuX BEIIeCTB Ha CKOPOCTh XMMHUECKON peaklnuu

B onno koneno cocyna Jlannonbra Haneiire 3 My 4%-HOM COJISIHOM KUCIIOTHI, B IPYTO€ KOJIEHO TOMECTHUTE
2—3 rpanynsl nuHKa . Bo BTOpoii cocyn Jlannonbra Hanente 3 M 10%-HO COJIIHON KUCIIOTHI, B IPYroe
KoJIeHO — 2—3 rpanynsl nuHKa. [Ipucoenunute cocyapl JIan1051bTa K MAHOMETPUUECKUM TPYOKaMm.

O6patute BHuManue! OHOBpEMEHHO TiepesieiiTe KUCIOThI B cocyaax JlaHmonbra K rpanyiaM [UHKA.
CpaBHUTE YPOBHHU KHJIKOCTH B MAHOMETPUUECKHUX TpyOKax. Yuariuecs JeiatoT BbIBOJ O Pa3HOIl CKOPOCTH
XUMHYECKUX PEaKLUH.

Onvim 3. BausiHue TeMIlepaTypbl pearupyroliux BeIecTB Ha CKOPOCTh XUMUYECKOM peaKiuu

B oano xoneno cocyna Jlanponsta Haneiite 3 M 10 % comnsiHOM KMCTIOTHI, B APYroe KOJEHO nmomMecture 2—3
rpanynbl HuHKa . Bo BTopoii cocyn Jlangonbra Haneitte 3 mit 10%-Hoit comsi- HOM KUCIIOThI, HArPETOM Ha
BoJsiHOM Oane 1o 50 °C, B npyroe kosneHo — 2—3 rpanynsl nuHKa. [Ipucoeaunure cocynsl JlangonsTa k
MaHOMETPUYECKUM TpyOKaM.

O6paTI/ITe BHHUMAaHHE! O,Z[HOBpeMeHHO HepeneﬁTe KHCJIOTBI B COCYyax JlangonpTa K I'paHyjiaM IIUHKa.
CpaBHI/ITe YPOBHH KUAKOCTU B MAHOMCTPHUYCCKUX pr61<ax. Yuaimuecs AeaarT BBIBOI O pa3H0171 CKOpOCTH
XUMHWYCCKUX peaKL{I/Iﬁ .

Onvim Ne 4. BnusiHEE IOBEPXHOCTU COITPUKOCHOBEHUS PEarpyIOIINX BEIIECTB HA CKOPOCTh XUMHUYECKOMN
peaxiuu



B oo xoneno cocyna JlannonbsTa Hanelte 3 mit 4%-HOM COJITHOM KUCIIOTHI, B IPYroe KoJIeHo nomectute 1 r
MpaMopa, B3ITOro B BUJE Kycouka. Bo Bropoii cocyn Jlannosbra Haneite 3 mi 4%-HOM COJITHOM KUCIIOTHI, B
apyroe kKoyieHo — 1 r mopomrka mpamopa. Ilpucoeaunute cocynsl Jlana0apTa K MAHOMETPUIECKAM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepeneiiTe KUCIOTH B cocyaax JlaHmonbra K MpaMopy IIMHKA.
CpaBHHTE YPOBHH KUJKOCTH B MAHOMETPUUECKHUX TPYOKax. Yyaiiuecs AealoT BHIBOJ O Pa3HO CKOPOCTH
XUMHUYECKUX PEAKLIHIA.

Onvim 5. BnysiHue kaTaau3aTopa Ha CKOPOCTb XUMUYECKOH peakiuu

B crakan ¢ Bogoii, narperoit 10 50 °C, momecTute 2 1eMOHCTpaIMOHHbIE TPOOUpKH ¢ 2 M1 3% -HOTO pacTBOpa
TepoKcua BOA0poaa. BeiaepkuBaroT mpoOMpKU B BOJIe OK0JI0 2 MUH. M3BIeknuTe MpoOUpPKH U3 BOJASHOM OaHM
Y TIPOJICMOHCTPUPYHTE ydaIlUMCs Pe3yabTaT — Ha CTEHKaX MPOOUPKH MOSBHIIINCH ITy3BIPHKH Ta3a Kuciopoaa. B
OJIHY U3 MPOOUPOK BHECUTE HA KOHUMKE mmartens auokcua mapranna (IV) . HaGmrogarot sHepruynoe
BBIJICTICHUE KUCIIOPOIa.

Konmponvnvie 6onpocwi: 1.0T xakux (HakTOpOB 3aBUCUT CKOPOCTh XUMUYecKon peakuuu? 2.ITouemy
pasnokeHue MePOKCHIa BOIOpOa B MPUCYTCTBUM Truokcuaa Mapranna (IV) caagana unér ouens ObICTpO, a
3aTeM 3aMeIsIeTcsa?

1. 3apmanus nis pazButus GyHKIHOHATBHONW TPAMOTHOCTH:

ch

t B Tpu oauHakoBbIe MPOOUPKK YHEHHKH HAIWIM 110 5 MII pACTBOPA COJISHOM

KHUCITIOTHI OJJUHAKOBOM KOHIEHTpaluu. B nepByro mpoOHpKy MOJOKUIM CTPYKKH jKelie3a, BO BTOPYIO —
CTPYKKH IIMHKA, B TPETHIO — CTPY>KKH HEM3BECTHOT'O CBETIIOTO SIPKO OJIEeCTAIIEro

Metaiia. Hanboiee MHTEHCUBHO BBIJICTICHHE T'a3a HAOMI0Jalld B TPEThE MPOOUPKE ¢ HEM3BECTHBIM METAJLIIOM.
Bo BTOpOI1 poOupke ¢ HIMHKOM HHTEHCUBHOCTH BBIJIEJICHHUS ra3a Oblla MEHbIIIE, YeM B TpeTheil. B nepBoii
MPOOUPKE C KeJIe30M UHTEHCUBHOCTH BBIJICIICHUS T'a3a OblIa HAUMEHBIIICH.

a)/leficTBue Kakoro (hakTopa, BIUSIOIIETO Ha CKOPOCTh Peakiny, Habmoaanu yyamuecs? 6) Kakoit merann mor
HaXOJHUThCS B TpEThell mpoOupke? 3anuinre Ha3BaHUE MeTalla.

1. Ha l"pa(l)I/IKe MMpeaACTaBJICHA 3aBUCUMOCTb KOHIICHTPAIIUU NCXOAHBIX BCIICCTB U IIPOAYKTOB PCAKIIUNA OT
BPECMCHHU IIPOTCKAHUA PCAKIIUU:

Puc. 20. Fpa(bm( 3aBHUCHUMOCTH KOHIICHTpAIUN UCXOAHBIX BEHICCTB U MPOAYKTOB pPCAKIINU OT BPCMCHU
MPOTCKaHUA pCAKIIUU



OHpel[eJII/ITC, Kakast KpuBas OIMUCBIBACT UBMCHCHUC KOHICHTPAIMHU UCXOAHBIX BCIICCTB, d KaKasd — IIPOAYKTOB
pCaKIvH .
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