S

CornacoBaHo CornacoBaHo yTucp)K)lam

Pykosoaurens [1IMO OtsercrBeHHas no YBP Jlnpek
lUoS oot 7P/ MAOY ¢Ol1ll c.Hosas Emo3ann

[lpotokon Ne / % ZZ;)Z - /Kapumosa P.J1./

or«df» CF -2023r. «f» 27 2023 r.

PABOYAS TIPOI'PAMMA 110 XUMHUHU
¢ HCIO0Jb30BaHHeM o0opyroBaHus nenrpa «Toyka pocra»
Juist obyuatotuxes 8 — 9 knaccos

yuHTeIsl NepBoii KBaIMGUKAUHOHHON KAaTeropuu
Kacumooii Oubru IlerpoBHbI

MyHHUIHMNAIbHOE aBTOHOMHOE 0011e00pa3oBaTebHOe YUpexKAeHHE

«Cpennss obuteobpasosarenshas wkona cena Hosas Emozans»
Banakosckoro paiiona CaparoBckoii obaacTH

2023 — 2026 yueOHbI# roat

Scanned by TapScanner




ITosicHuTenbHAS 3aMIACKA
Pabouas mporpaMma 1o XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTABIEHA HA OCHOBE MOJIOXKEHHH 1 TPeOOBaHMI K pe3ybTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNbHOI POrpaMMBl, IpeCTaBIeHHBIX B PenepaabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO 0O0IIET0 00pa30BaHUs, YTBEPKICHHOTO
npuka3oM MuHHCcTepcTBa 00pa3oBanus n Hayku PO Ne 287 ot 31.05.2021, ¢ yuetom [IpumepHoii nporpammsl Bociutanust, OCHOBHOH 00pa3oBaTeNbHOM MporpaMMbl
MAOQOY COIII c.Hosas Ento3anb 0CHOBHOTO 00111er0 00pa30BaHusl, B COOTBETCTBUH C

- [Tonoxenuem o padoueit mporpamme yuebHOro npenmera, kypca MAOY COIlII c.Hosas Emro3anb

Y OPUCHTHPOBaHA Ha PeaM3allHio B IIEHTPe 00pa30BaHMs €CTECTBEHHOHAYYHOH M TEXHOJIOTHIECKON HarnpaBiieHHocTel «Todka pocray, cozmanHoro Ha 6aze MAOY COII
c.HoBas Emo3aHb ¢ 11e7b10 pa3BUTHS Y 00yYArOIIUXCS €CTECTBEHHOHAYYHOU, MAaTeMaTHIECKOH, MH(POPMAIIMOHHON IPaMOTHOCTH, ()OPMHUPOBAHUS KPUTHYECKOTO U
KpeaTHUBHOT'O MBIIIJICHHS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOW M TEXHOJIOTHUECKOM HANPABICHHOCTH, a TaKXkKe JUId MPaKTUYeCKoH oTpaboTKH yueOHOTro
MaTepuaa 1o yu4eOHbIM npeameTaM «Du3nukay,« XuMHus».

Ha 6a3e nenrpa «Touka pocra» obecrieunBaeTcsi peann3anus 00pa3oBaTeIbHBIX IPOrPaMM €CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOH HallpaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHU C TPeOOBAHUAMHE 3aKOHOIATEIbCTBA B cepe 00pa3oBaHus U ¢ yI6TOM pekoMenaanuii deaepaabHOro oneparopa yu4eOHoro npeamera « XuMus.
O6pa3zoBaTespHas IPOrpaMma Mo3BOJISIET HHTETPUPOBATh peaiu3yeMble 3[1eCh MOIXO0bI, CTPYKTYPY H CO/IEPKAHKE MPU OPraHH3aliK 00yYeHUs] XUMuK B 8—9 Kitaccax,
BBICTPOEHHOM Ha 0a3e Jiro00ro U3 JOCTYIMHBIX yueOHO-MeToandeckux komruiekcoB (YMK). Mcnonb3oBanue 000pyoBaHUS IEHTpa

«Touka pocCTa» MO3BOJIACT CO31aTh YCIOBHA:
° JUIA paClIUPCHUs COACPIKAHUA IKOJIbHOTO XUMHUYICCKOTO O6paSOBaHI/I$[;
o JJIA ITOBBIIIICHU IM03HABATEIILHON aKTUBHOCTH 06yqa101u1/1xc;1 B eCTeCTBeHHOHayllHOfI 06nacm;

e JUIA Pa3BUTHS JIMIHOCTH peOSHKA B TIPOIIECCe OOYUCHHSI XMMHUH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YIOBICTBOPCHUS COIIMATBHO 3HAYUMBIX HHTEPECOB U
MOTpeOHOCTEH;

117151 pabOTHI C OJJAPEHHBIMHU IIKOJIBHUKAMH, OPTaHU3ALUH UX PA3BUTHS B PA3IMUYHBIX 00JacTAX 00pa3oBaTeNnbHON, TROPUECKON IESTETHHOCTH.

[pumenss mudpoBeie Tad0paToOpul HA YPOKAX XIUMHUH, yUAITHECS CMOTYT BHITIOTHATH MHOKECTBO JIAOOPATOPHBIX Pa0OT U IKCIIEPUMEHTOB TI0 IIPOrpaMMe OCHOBHOU
IITKOJTBL.
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Kparkoe onucanue noaxo10B K CTPYKTypUpOBaHUIO MaTepuaioB B oOpasoBatensHoil mporpamme (OIl) mpeacTaBiieHbl cleLyONe pas3aesbl:

1.
2.

.MCTO}ILI N3YUYCHHS BEIICCTB U XUMHUYCCKUX SIBJICHUM. 9KCH€pI/IMeHTaHbHBIe OCHOBBI XMMHH .

. [lepBoHavansHbIe XUMUYECKUE TOHATHSA . 3 . PacTBOpHI. 4.OCHOBHBIE KJIaCChl HEOPTAHWMYECKHUX COeIMHEHUN. 5. Teopus 3NeKTpOTUTHIECKON JUCCOUAIINU. 6.
XuMu4ecKre peakiuu. 7. XUMUYECKHE dJIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJIOB M X COCTUHEHUN ).



B ocHOBY BbIIETICHHS TaKWUX PA3/ICIOB 3aJI0KECH XUMUYESCKHI SKCIICPUMEHT, TPAJAUIIMOHHAS CUCTeMa U3ydeHus XuMund. OCHOBHOHW (opMOl y4eOHOM AesITeTbHOCTH
SIBJIIETCS] XUMUUECKUI SKCIIEPUMEHT, POBOAUMBIi B BUE J1a00paTOPHBIX, TPAKTUYECKUX pabOT U AEMOHCTpalHi. J{eMOHCTpallMOHHBINH YKCIIEPUMEHT ITPOBOIUTCS B TOM
ciydae, €CII OH OIAceH IS BBIIOJHEHHS YUAllUMUCS WK UMEIOLIUICS MPUOOp MPEACTaBIEeH B €IMHCTBEHHOM SK3eMILISpE.

Jst m3ydenus npenMera «XuMHUs» Ha 3Tane 0OCHOBHOro odmero oopasoanus orsoantesi 140 yacos: § kinacce - 70 gacoB; 9 kimacc —70 wacoB. JlaHHas
oOpasoBarenbHas IporpaMMa odecrieuuBaeT yCBOSHHE YUaliMHUCS BAKHEHIIINX XUMHYECKUX 3aKOHOB, TEOPHH M IMOHATHH; (YOPMUpPYET NpEICTaBICHHE O POJIM XUMHH B
OKpYIKAIOILeM MHUPE 1 )KU3HU 4esioBeKa. [Ipy 3TOM 0CHOBHOE BHUMaHHE YIENSACTCS CYLIIHOCTH

XUMHYCCKHX peaKuHﬁ 1 METOJaM UX OCYIICCTBJICHUS.

OI[HI/IM N3 OCHOBHBIX ITPUHIUIIOB ITOCTPOCHUA ITPOIrpaMMBbI ABJIACTCA IMPUHIAIT JOCTYITHOCTH . 9KCHCpI/IMeHTaHI>HI>IC JNaHHBIC, IIOJTYUYCHHBIC YUaIlIUMHUCA IIPU BBIITOJITHCHUN
KOJIMYCCTBCHHBIX OIBITOB, TO3BOJIAIOT YUAIIUMCS CAMOCTOATEIIbHO ACJIaTh BBIBOADBI, BBISABJIATH 3aKOHOMCEPHOCTH. HOI[XOI[BI, 3aJIOKCHHBIC B COACPIKAHNE TPOTrpaMMBbI Kypca,
Co3aar0T HGOGXOI[I/IMBIG ycjaoBus ik CUCTEMHOI'O YCBOCHUA YUAIlIUMUCA OCHOB HAYKH, AJIs obecreucHUs Pa3BUBAKOLICTO U BOCIIUTHIBAOIICTO BO3JICHCTBHS 06y‘{eHI/I$I Ha
JIMYHOCTB y4alIerocs.

(DOPMI/IpyeMLIe 3HaHUA JOJKHBI CTaTh OCHOBOM CHCTEMBI YGC)KILCHI/Iﬁ IIKOJIbHUKA, HEHTPAJIbHBIM APOM €0 HAYYHOT'O MUPOBO33PCHUA.

Onucanne MaTepuanbHO-TEXHIUUECKON 0a3bl 1ieHTpa « Touka pocTay,
HCIOJIb3YeMOro [IJIsl peajn3annnodpa3oBaTesIbHBIX IPOrpaMM B paMKax NMpenogaBaHus XUMUN

Hudgposean (komnviomepnasn) nadopamopusa (LIJI), nporpaMMHO-aNIapaTHBIA KOMIUIEKC, TaTYNKOBAs CUCTEMAa — KOMILUIEKT Y4eOHOro 000pyJ0BaHNUs, BKIFOYAIOLITHIA
H3MEpUTEIIbHBIN OJI0K, HHTepdeiic KOTOPOro MO3BOJSIET 00ECIEUNBATE CBSI3b C IEPCOHANBHBIM KOMIIBIOTEPOM, M HA0Op TaTUYMKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3THUHBIX
(PU3MYECKIX BEMYMH.

Jamuux memnepamypul n1amuHoGwlil — IPOCTON U HAAEKHBIN NaTUUK, IPEIHA3HAUEH [ U3MEPEHUS TEMIIEpaTypsl B BOAHBIX PaCTBOPAx M B ra3oBbIX cpenax. Mimeer
pasnuuHblid Auana3zoH uaMepeHuit ot —40 1o +180 °C. TexHuyeckre XapakTEPUCTHKHU TaTYMKA yKa3aHbl B MHCTPYKLMH 110 SKCIUTyaTauuu. Jamuux memnepamypol
mepmonapublil IpeAHA3HAYCH 1T m3MepeHus temrepatyp 10 900 oC. Mcmonp3yeTces IpH BEIIOIHEHUH padoT, CBSI3aHHBIX C U3MEPEHHEM TEMIIepaTyp IIaMeHH,
TUTABJICHUS U PA3I0)KEHHS BEIECTB.

Jamuux onmuyeckoui niomuocmu (Koaopumemp) — IpeIHa3HAUYEH JJI1 U3MEPEHUs] ONTHYECKON IUIOTHOCTH OKPALIEHHBIX pacTBOPOB. Mcnonb3yeTcs npu U3y4eHuu TeM
«PacTtBOpBD, «CKOPOCTh XUMHUECKHUX PEAKIUIN, OTPEIeNeHIH KOHLIIEHTPALUHI OKPAIIEHHBIX HOHOB.

Jamuux pH nipenHa3zHayeH A1 H3MEPEHHSI BOIOPOIHOTO TIoKazaTels (pH) BOAHBIX pacTBOPOB B Pa3IUIHBIX UCCICIOBAHUIX OOBEKTOB OKPYKAIOMICH CPEIbL.

Jamuuk 3nexmponpoeoonocmu TpeIHa3HAYCH IS N3MEPEHHS YACTBHOM IEKTPOPOBOJHOCTH JKUAKOCTEH, B TOM YHCIIE U BOAHBIX PacTBOPOB BemlecTB. [Ipumensercs
NP U3YYEHUH TEOPUH JIEKTPOIUTHUECKOMN JUCCOIMALINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB



Jlamuuk Xxn0puod-uonoe Ncnoab3yercs s KOJUYECTBEHHOI'O OIIPEENICHUS COAEP)KaHUsI MOHOB XJIOpa B BOJAHBIX PACTBOPax, OYBE, NpoAyKTax nutanus. K garuuky
MOJIKITIOYaeTCsl HOHOCeIeKTUBHBIHN AnekTpo (MCD) (pabounii 351eKTpo), HOTEHIMAI KOTOPOTO 3aBUCUT OT KOHIEHTPAIMH ONPEAEIsIeMOTro HOHA, B JAHHOM CIy4ae OT
koHuenTpanuu anuoHoB Cl. [Torernuman MCD onpeaenstoT 0OTHOCUTEIBHO JIEKTPOIa CPABHEHHS, KaK MPABUJIO, XJIOPCEPEOPSHOTO.

ﬂamuuk Humpam-uoH0o6 NpCAHa3HaAUCH IJIA KOJIMYECTBCHHOI'O ONIPEACICHUSA HUTPATOB B PA3JIMIHBIX 00BEKTax OprmaIOHIeI\;I Cpe€abl: BOAC, OBOLIAX, (bpyKTaX, KOJIOACHBIX
U3ACINAX U T. .

Mukpockon yugpoeoii ipenHazHadeH IS U3y4eHNS POPMBI KPHCTAJUIOB U HAOIOACHHS 32 POCTOM KPHUCTAJLIOB.

Annapam 0na nposedenus xumuueckux peaxyuit (AILXP) npeaHazHaueH IS IOJIyYSHUs U JEMOHCTPALIUK CBOICTB TOKCHUHBIX IIAPOB U Ia30B . DTH BEIIECTBA
MOJTy4aroTcs B KoJI0e-peakTope, ¥ Py HarpeBaHuu (Wi Oe3 HarpeBaHus) ra3000pa3HbIe BEIIESCTBA MPOXOAT Yepe3 MOMIOTHTEIbHBIC EMKOCTH (HACAIKH) C PACTBOpAMH
peareHToB, BCTYIAIOT C HUIMH B PEaKIHIO. I30BITOK ra3a MoryiomaeTcs »XUAKIMH 1 TBEPABIMHU peareHTaMu, a Takke aKTHBHPOBAHHBIM YIJIEM. AlIapar Jaiie BCero
WCTIONB3YIOT JUIS TIOJTy4eHHs M JIEMOHCTpPAIU CBOHCTB XJIOpa,

cepoBopopona. Ilpubop ona demoncmpayuu 3a6UcCUMOCHU CKOPOCHU XUMUYECKUX PeAKUUL OM PA3TUYHBIX (YaKmMOPOoE VICTIONH3YIOT IIPH U3YyUCHUHN TEMBI

«CKOpOCTh XUMUYECKOH peakiiuu» 1 TEeIoBoro ¢ dexra xumuieckux peakiuil. [Ipubop 1aét BOZMOKHOCTh 3KCIIEPUMEHTATBHO HCCIIEI0BAThH BIMSHAE Ha CKOPOCTD
XAUMHYECKUX PeaKIui cIeTyonux (pakTopoB: IPUPOIHI pearupyIONINX BEIIECTB, KOHIICHTPALNH PearnpyIOINX BEIIECTB, INIOMIAIN TPAaHUIBI pa3aena (a3 B reTeporeHHBIX
cucreMax (MOBEPXHOCTH CONPUKOCHOBEHHS MEKIY PEarupyIOMIMMH BEIIECTBAMH), TEMIEPATyphl, KATAIN3aTOPa, HHTHOUTOpA.

IHunemka-0o3amop — NpUCTIOCOOICHNE, HCTIONB3YEMOE B JIAO0OPATOPUH ISl OTMEPUBAHUA ONPEAEIEHHOTO 00bEMA KUAKOCTH. [TUNIeTKH BBITYCKAIOTCSl IEPEMEHHOTO U
MOCTOSTHHOTO 00BhEMa. B KOMITIIEKTEI 000pYAOBaHUS ISl MEIUIIMHCKUX KIIACCOB BXOAT yAOOHBIE MUIIETKH- J03aTOPHI OTHOKaHAIBHEIE, TIO3BOJIIOIINE HACTPOUTh
HE0OXO0AMMBII 00BEM 0TOMpPaeMOi KHUIKOCTH B TPEX Pa3IUUYHBIX JHara30HaXx.

bana komounupoeannas nperHa3zHadeHa U HArpeBa CTEKIBTHHBIX M (ap(opoBEIX cocynoB, Koraa TpedyeTcst Co31aTh BOKPYT HaIPeBaeMOro cocyia paBHOMEPHOE
TEeMIIepaTypHOE MoJe, H30eKaTh NCIOIB30BaHMS OTKPBITOTO INIAMEHH U PACKAIEHHOM AIIEKTpHUIecKol crimpand. Kopiryc KoMOMHUpOBaHHON OaHM CIENaH U3 AMIOMUHHS.
KuakoctHas yacTh KOMOMHUPOBAHHON OaHU 3aKPHIBACTCS KOJIBLIAMH Pa3IMYHOIO AUaMETpa.

Ilpubop ona nonyuenusn 2a306 UCIONB3YETCS U OTYIEHISI HEOOJMBIINX KOJTMYECTB ra30B: BOIOPOAA, KUCIOpoaa (M3 IEPOKCHIa BOAOPOIA), YIICKICIOTO rasa.

Pabouast nporpamma o Xxumuw Jiisi 8—9 KII1accoB ¢ HCHOJIb30BaHueM 00opyaoBanus nenTpa «Touka pocra»
Ha 6a3e nentpa «Touka pocray obecrieunBaeTcs peann3anys 00pa3oBaTeIbHBIX IIPOrPaAMM €CTECTBEHHO-HAYIHOM U TEXHOJIOTHYECKOH HalpaBIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHU C TPEOOBAHUSIMH 3aKOHOIATEILCTBA B chepe 00pa3oBaHUs U ¢ yIETOM pekoMeHaai deaepaabHOro oneparopa ydeOHOro npeamera « XuMus».

O0pa3oBaTenpHas MporpaMMa Mo3BoJsIeT HHTETPUPOBATH PealTU3yeMbIe ITOIXOBI, CTPYKTYPY U COACpKaHHE TIPH OPTaHM3aluu 00ydeHUsT XUMHU B 8—9 Kitaccax,
BBICTPOCHHOM Ha 0a3e JIto00ro M3 JOCTYITHBIX Y4eOHO-MeToanuecKuX komruiekcoB (YMK).

Hcnons3oBanue O60py,E[OBaHI/ISI «Touka POocCTa» MpHu peaainu3alun JTaHHOM OII no3BousieT CO34aThb yCJIOBHA:

-1 paCIMPEHUA COACPKaAHUS IKOJIbHOTO XUMHUYCCKOT'O o6pa301saH1/m;



-J1JIS1 TIOBBINICHUS ITO3HABATEIIEHON aKTUBHOCTH 06yanOH_II/IXC}I B eCTeCTBeHHOHay‘IHOﬁ O6J'I3.CTI/I;
- pa3sBUTUA JIMTHOCTU pe6éHI<a B IIpo1necce 06y‘~ICHI/I${ XHUMHH, €TO CHOCO6HOCT€I>1, (1)OpMI/IpOBaHI/I$I 1 YAOBJICTBOPCHUA COLHUAJIBHO 3HAYUMbIX HHTCPECOB U HOTpCGHOCTefI;

-IUTs pabOTHI ¢ OJapEHHBIMU IIKOJIBHUKAMHY, OPTAHU3AINH UX PAa3BUTHS B Pa3IMYHBIX 00JIacTsIX 00pa3oBaTeNbHO, TBOPUECKO NesITENEHOCTH.

HopMmbl o11eHOK 32 Bce BUIbI IPOBEPOYHBIX PadoT

«5» — YpOBEHD BBHIIIOJTHEHHS TPeOOBaHUI 3HAYMTEIHHO BHIIIE YAOBIETBOPHTEIFHOTO: OTCYTCTBHE OIIHOOK, KaK 110 TEKYIIEMY, TaK U 110 MPEABIAYIIEMY YIeOHOMY
MaTepHaty; He 0oJiee OTHOTO HeT0UETa.

«4» — ypOBeHb BHINOJIHEHUS TPEOOBAHUIA BBIIIE YAOBICTBOPUTEIBLHOTO: HATHYIHE 2—3 OMIMOOK WiTH 4—6 HETOUETOB 10 TEKyIIeMy ydeOHOMY Matepuaiy; He bomee 2
omuOoK mwin 4 HeJOYETOB MO IPOUAEHHOMY MaTepHaITy; UCIIONBF30BaHNE HEPAIIMOHAIBHBIX IPHEMOB pelIeHHsI yaeOHO! 3a1a9n.

«3» — IOCTaTOYHBIM MUHUMAJIBHBIM yPOBEHb BHINOJHEHUS TPEOOBAHUMH, IPEIBIABISIEMBIX K KOHKPETHOH paboTe: He 6onee 4—~6 ommbok unu 10 Hego4ETOB N0 TEKyLEMY
y4eOHOMY MaTepuay; He 0oiee 3—>5 ommboK Wiu He 6oiee 8 HeI0UYeTOB 10 MPOUICHHOMY YI9eOHOMY MaTepHaiy.

«2» — ypOBEHb BBINOJIHEHUS TPeOOBAHHH HIKE YIOBJIETBOPUTEIBHOrO: Halruue 6osee 6 omuodok uwin 10 HeoueToB Mo TEKyIIeMy MaTepuaiy; 6onee 5 oIMO0K UIU
0oJiee 8 HEIOUETOB IO MPOUICHHOMY MaTepHaIy.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA
YUYEBHOI'O ITPEJIMETA «XUMHWsI» B OCHOBHOM HIKOJIE

W3yueHre XUMHUK B OCHOBHO# IIKOJI€ HAMIPABJICHO HA JOCTHKCHUE O0YUYAIOIIUMHUCS TIMYHOCTHBIX, METANIPEMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHHSI y4eOHOTO
npeaMera .

JInyHOCTHBIE PE3yIbTAThI

JIMgHOCTHBIE Pe3yABTATHI OCBOCHHS MPOTPaMMBI OCHOBHOTO 00IIIero 00pa3oBaHus JOCTUTAIOTCS B X0/I€ OOYUCHHS XUMHUH B €IUHCTBE YIeOHOU M BOCITUTATEIIEHOM
nesitenbHOCTH OpraHu3aii B COOTBETCTBHU C TPAAUIIHOHHBIMU POCCHICKIME CONMOKYIBTYPHBIMU H JYXOBHO-HPAaBCTBCHHBIMH IEHHOCTSIMH, IIPHHATHIMU B 00IIIECTBE
MpaBUJIaMl 1 HOPMaMHU TIOBEJICHHSI, U CIIOCOOCTBYIOT MPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COLTHANIN3AIINN 00YyJatoOLIXCS .

JIM4HOCTHBIE PE3YIbTATHI OTPAXKAKOT C(l)OpMI/IpOBaHHOCTB, B TOM YMCJIC B YaCTH:

Hampuomuuecxozo eocnumanus



1. IEHHOCTHOTO OTHOLICHHUS K OTE€YCCTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY HACJICANIO, IIOHUMAaHHUS 3HAYCHNS XU MUYECKOW HAYKH B )KU3HU
COBPEMEHHOTO O0IIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOI HH(OpMaIuel 0 mepeloBbIX JOCTHKEHUAX U OTKPBITHSIX MUPOBOU U OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpOICTBE MUpa 1 OOIIECTBA;

I'pasxcoanckozo eocnumanus

1. IpEACTABJICHUA O COOUAJIbHBIX HOpMaXx M IIpaBrUjIax MEKINIHOCTHBIX OTHOIICHUH B KOJIJICKTHBEC, TOTOBHOCTH K pa3Hoo6pa3H017I COBMECTHOM JACATCILHOCTU IIPpH
BBIITOJTHCHUN y‘IC6HbIX, IMO3HABATCJIBHBIX 3a1a4, BBIITOJHCHUN XUMHUYCCKUX SKCIICPUMEHTOB, CO3JaHUN y‘-Ie6HLIX IIPOCKTOB, CTPEMJICHUA K B3aUMOITOHUMAaHUIO U
B3aMOIIOMOIIH B IIpo1ecce 3TOM y‘IC6HOI>'I ACATCIIBHOCTH, TOTOBHOCTH OLICHHUBATH CBOE MOBeJICHUE U TOCTYIIKHA CBOUX TOBapI/IIIIeI\;I C NO3UIMHU HPABCTBCHHBIX U
MPaBOBBIX HOPM C y‘IéTOM OCO3HaHMS TOCIEACTBUI MOCTYIIKOB;

lIermocmu HAYYHO020 nO3HAHUA

1. MHUPOBO33pPEHUYECKUX MPEACTABICHUHN O BEIIECTBE U XUMHUICCKOI PEaKINH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BH THS HAYKH U COCTABILIIOMINX OCHOBY
IUTSL TIOHUMAHMUS CYITHOCTH HAYIHOW KapTHHBI MUPA; IPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIBI, B3aHMOCBS3SIX YeNIOBEKA C MIPUPOIHON
CpeIoi, O POJIM XUMHUH B ITO3HAHUH STHX 3aKOHOMEPHOCTEI;

2. TO3HAaBaTENBHBIX MOTHBOB, HAIIPABJICHHBIX Ha ITOJIYYCHHUEC HOBBIX 3HAHUM 110 XHUMUHU, HGOGXOZ[I/IMBIX JUIA 00BICHEHNS Ha6JHOIIaCMI:IX IIPOIIECCOB U iIBJIeHI/IfI;

3. Mmo3HaBaTENbHOH U HH)OPMAMOHHOHN KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEILHON pabOThI ¢ YIeOHBIMU TEKCTAMH, CIIPABOYHON JIUTEPATYPO, TOCTYTHBIMU
TEXHUIECKAMH CPEICTBAMU HH(OPMAIUOHHBIX TEXHOJIOTHIA;

4. wuHTepeca K 00y4eHHIO U MI03HAHUIO, TF0003HATEIFHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, HCCIEA0BATEIbCKOM NEITEIBHOCTH, K OCOBHAHHOMY
BEIOOPY HANPaBICHHOCTH U YPOBHS OOYUEHHS B JalbHEHIIIEM;

Dopmuposanus Kyabmypsl 300p06bs

1. oco3HaHWS HEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO, YCTAHOBKH Ha 3IOPOBBIN 00pa3 KU3HH, OCO3HAHUS OCIEACTBUA U HETIPUSATHS
BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aKOT OIS, HAPKOTHKOB, KYPEHHS), HEOOXOIMMOCTH COOIOICHNS TIPABII 0€30MaCHOCTH MIPH OOPAICHHN ¢ XUMHUIECKUMHA
BEIIECTBAMU B OBITY U pEabHOM KU3HHU;

Tpyooeozo éocnumanus

1. KOMMYHHMKAaTHBHOI KOMIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHOMCCIIeIOBATEIbCKON, TBOPUECKON U IPYTHX BUAAX JEATEILHOCTH; HHTEpeca K
MPAKTHYECKOMY U3y4YeHUIO mpodeccuii U Tpy/a pa3invHoOro poja, B TOM YKCIIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI 110 XUMHH, OCO3HAHHOTO BBIOOpa
WHIUBUYaJIbHON TPACKTOPHHU MPOAODKEHHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH, OOLIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH;

IKonozuueckozo 60cCnUmMaHUs

1. 9KONOrMYecKH 1e1ecoo0pa3sHOT0 OTHOMICHHUS K IPUPOE KaK UCTOYHHKY )KM3HH Ha 3eMiie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHHS IICHHOCTHU 37J0POBOTO H
0e3omacHOro 00pasa XKH3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY M IICHXHYECKOMY 30POBBIO, OCO3HAHUS ICHHOCTH COOJIIOICHHUS TIPABIIT
0e30MacHOro NOBEJICHHS MTPU PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIHSIX, YTPOKAIONINX 30POBBIO U KU3HH JIFOJICH;



2.

3.

CIIOCOOHOCTH NMPUMEHSITH 3HAHUS, TOTy9aeMbIe IIPY U3YISHUHN XUMHUH, ISl PEIICHUS 3a1a4, CBI3aHHBIX C OKPYKAIOIIEH MPUPOIHON Cpeloi, MOBBIMICHHUS YPOBHS
9KOJIOTUYECKOHN KYJIbTYpPbI, OCO3HAHUS TII00AIbHOTO XapaKTepa IKOJOTHUECKUX MPOoOIeM U MyTel UX pelIeHus: IOCPEACTBOM METOI0B XUMUHU;

OKOJIOTUYECKOI'O MBINUJICHUA, YMEHHA PYKOBOJACTBOBATHCA UM B HOSH&B&TSHLHOﬁ, KOMMYHHKaTHBHOﬁ u COL[H&JILHOP'I IIPpaKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThI

B cocraBe MeTanpeIMETHBIX PE3YIBTATOB BBIIEIIOT 3HAYMMEIE A7 (GOpMIPOBaHISI MUPOBO33PEHUS 0OIIeHAYIHBIC TIOHATHS (3aKOH, TEOPHUS, IPUHIIHII, THIIOTE3a, (akT,
CHCTeMa, TIPOLIECC, SKCIIEPUMEHT U JIP.), KOTOPbIE UCIIOIB3YIOTCS B €CTECTBEHHOHAYIHBIX YUeOHBIX MIpeMeTax U MO3BOJITIOT HA OCHOBE 3HAHHUHN M3 3THX IPEIMETOB
(OpMHUpOBATE MpeJCTaBIeHUE O IIETOCTHOW HayYHO! KapTHHE MHpPa, U YHUBEpCaJIbHble ydeOHbIe NeicTBHSA (1T03HABaTeIbHbIE, KOMMYHUKATHBHBIE, PETYISTHBHEIE),
KOTOpbIE 00ecneunBatoT () OpMUPOBAHKE TOTOBHOCTH K CaMOCTOSITENbHOMY TUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOH JEeATENIbHOCTH.

MeTaHpe[{MeTHLIe PE3YJIbTAThl OCBOCHUA 06paSOBaTeJ'IBHOI>i IMpOTrpaMMBbI 110 XUMUHU OTPAXKAKOT OBJIaACHUC YHHBEPCAJIbHBIMU ITIO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCIJIC:

Bbazoevimu nozuueckumu oeiicmeuamu

1.

YMEHHUEM HCII0JIB30BATh HpI/IéMBI JIOTUYCECKOI'0 MBIIIJICHHUA ITPU OCBOCHUU 3HAHUM: PAaCKpbIBATb CMbBICII XUMUYECKUX MMOHATHI (BLI}IGJ’[S[TI) HX XapaKTECPHbIC
NPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBA3b C JPYTUMHU HOHS[TI/IS[MI/I), HCIIOJIBb30BaTh IOHATHUA IJIA 00BsICHEHHS OTACJIBHBIX q)aKTOB u HBHeHI/Iﬁ; BI)I6I/IpaTI) OCHOBAaHUA U
KPpUTCPUH TJIA Knaccmbnxaunn XUMHYCCKHX BCIIICCTB U XUMHNYCCKHUX peaKuHﬁ; yCTaHaBJIMBATh NPUIMHHOCJIICACTBCHHBIC CBA3HU MEKITY 00BbEKTAMH NU3Yy4YCHUA,
CTPOUTDH JIOTUYECKUEC PACCYKACHUA (I/IHI[YKTI/IBHI)IG, ACAYKTUBHBIC, 11O aHaJ'IOFI/II/I); JCJIaTh BBIBOAbI U 3aKITHOYCHU A,

YMEHHEM MPUMEHSTH B IIPOIIECCE TO3HAHMS CHMBOIIMUECKIE (3HAKOBBIE) MOIEIIH, MICIIONB3yEeMbIE B XUMHUH, IPEOOPA30BEIBATE MIMPOKO MPUMEHIEMBIE B XUMHN
MOJIEITFHBIE MTPEACTABICHIS — XUMUYIECKUI 3HAK (CHMBOJ DJIEMEHTA), XUMUYecKas popMyna ¥ ypaBHEHHE XUMUIECKON peakIny — IPH peIieHHH YIeOHO-
MO3HABATENbHBIX 33]]a4; C YIETOM 3THUX MOJIENILHBIX MPEICTABICHUH BBISBIIATh U XapaKTePU30BaTh CYIIECTBEHHBIC IPU3HAKHA U3Y4aeMbIX O0BEKTOB — XUMHYECKUX
BEILECTB U XUMUYECKUX PEaKLHii;

Bazoevimu uccnedosamenvckumu oeiicmeusamu

1.

YMEHHUEM HCIIOJb30BaTh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA IMTO3HAHMA, a TAKIKEC B KA4YCCTBE OCHOBBI IJIA (I)OpMI/IpOBaHI/If{ THIIOTE3 I 110 IPOBEPKE
IIPaBUJIBHOCTH BBICKA3bIBACMBIX Cy)KI[CHPIfI;

MPUOOPETEHHUE OIBITA 110 [UIAHUPOBAHHIO, OPraHU3AIMU U IPOBEICHUIO YYCHHUECKUX KCIICPUMEHTOB: YMEHHE HAOII0aTh 32 X0 I0M HPOIECCca, CAMOCTOSTEIBHO
MPOTHO3UPOBATH €r0 Pe3yabTaT, POPMYIUPOBATH O0OOIICHHS M BHIBOBI [0 PE3YJIbTATaM MPOBEAEHHOTO OIBITA, UCCIACSOBAHUS, COCTABISITh OTYET O MPOICIAHHON
pabore;

Pabomoii ¢ ungpopmavueii

1.

yYMEHHEM BBIOMPATh, aHATU3UPOBATH U HHTEPIPETHPOBATH HH (DOPMALUIO PA3NUIHBIX BUJOB M (HOPM MPEICTABICHUS, IIOJIy4aeMyI0 U3 Pa3HBIX HCTOYHHKOB
(Hay4HO-TIONyJISIpHAS JIUTEPaTypa XUMUIECKOTO COAEPkKAHM, CIIPAaBOYHBIE TOCOONs, pecypcsl MHTepHeTa);



YMEHHEM IPUMEHSTH Pa3IndHble METOABI M 3aIPOCHI IIPH 10 UCKE U 0TOOpEe MH(POPMAIIH U COOTBETCTBYIOIINX JTaHHBIX, HEOOXOIUMBIX JUIS BBITOTHEHHUS yUeOHBIX
Y TI03HABATENFHBIX 337124 ONPENEIEHHOTO THIIA; IIPHOOPETEHHE OIBITA B 00JIACTH MCIOIb30BaHHUS HH(POPMAIIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJIJCHUC
KyJIbTYpOU aKTUBHOT'O UCTIOJIB30BAHMS PA3IMYHBIX TOUCKOBBIX CHCTEM;

YMEHHEM HCIIOJIb30BaTh U aHAJIN3UPOBATh B IIPOLiecce YUeOHOM U UCCIE0BATENILCKON IS TENbHOCTH HH(OPMALHIO O BIMSHUM IPOMBIIUIEHHOCTH, CEIbCKOTO
XO034HCTBa ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH IPUPOTHOM Cpe/bl;

YHueepcwlbnbmu KOMMYHUKAMUBHbIMU delicmeusamu

1.

YMEHHEM 3a/1aBaTh BOMPOCHI (B XOJI¢ TUATIOTa W/IITH JUCKYCCHH) TIO CYIECTBY 00CYXIaeMOi TeMbI, (POPMYIUPOBATH CBOH MPEIIOKECHUS OTHOCUTEIEHO
BBITIOJIHEHHUS TIPEAJIOKEHHOM 3a/1a4u;

MPUOOpETEHHE OIbITA MIPE3EHTAIIMH PE3YJIbTATOB BHITIOJIHEHUS! XUMUYECKOTO SKCIIEpUMEHTa (J1a00paTOPHOTO OMbITa, Ja00paTOPHOI paboOTHI IO UCCIIEAOBAHUIO
CBOWCTB BEIIECTB, YIeOHOT'O TIPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOMN CO CBEPCTHUKAMHU MTO3HABATEIHHON M UCCIIEOBATENLCKOM IeATEIbHOCTH MPHU PEIIEHUH BOZHUKAIOIIMX IPOoOIeM Ha OCHOBE
yuéTa 00X HHTEPECOB U COTIACOBAHUS MO3UINH (00CYykIeHUS, 0OMEH MHEHHUSMH, KMO3TOBBIE IITYPMBI» U JIp.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHEM CaMOCTOSTENBHO ONPEIEIIATh el AeATeIbHOCTH, INIAHUPOBATh, OCYIECTBISTh, KOHTPOIUPOBATh H MPH HEOOXOIMMOCTH KOPPEKTHPOBAThH CBOIO
JeSITeTLHOCTD, BEIOUpaTh Hanboiee 3 heKTHBHBIE CrIOCOOBI peleHHs YISOHBIX U TI03HABATEIILHBIX 3a/1a4, KOPPEKTHPOBATh MPEUIOKEHHBIN allTOPUTM JICHCTBUI
MIPY BBITIOJHEHHUH 3a/IaHUI C YYETOM MOJYYICHUS HOBBIX 3HAHUH 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIHAX;

YMEHHUEM HUCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTCKCTEI, IPE€AJIaracMbI€ B YCIIOBUH Sa,Z[aHI/Ifl.

IIpenmeTHbIE PE3yIBTATHI
B cocTtaBe npeIMETHBIX Pe3yNbTaTOB 110 OCBOCHHUIO 00SI3aTEIEHOTO COIEPKAHNUS, YCTAHOBIEHHOTO JTaHHOW MPUMEPHOH pabodeii mporpaMMoi, BEIAEISIOT: OCBOCHHBIE

oOyuaronMucsa Hay4YHble 3HAHUSA, YMEHUS U CTIOCOOBI IEHCTBUH, crienpUIecKre sl MpeaMeT HOM 00IacTi «XUMUS», BUABI ACATEIBHOCTH TI0 TIOTYYEHHIO0 HOBOTO
3HAHUS, €r0 HHTEPIPETAIVH, TIPEOOPa30BAHUIO U MPUMEHEHUIO B PA3IHUHBIX YISOHBIX H HOBBIX CHUTYAIIHSX.

[IpenMeTHBIE pe3yabTaThl IPEICTABICHBI IO TOJaM 00yUeHHS U OTPAKAIOT CPOPMHUPOBAHHOCTh Y O0YUYAIOIIMXCS CIASIYIOINX YMEHUN:

8 KJIIACC

1.

packpovieamsb CMbICIT OCHOBHBIX XUMHWYCCKUX TIOHSITHIA: aToOM, MOJICKYIJIa, XUMUYECKUM 3JIEMEHT, IPOCTOC BEUICCTBO, CJIOKHOE BECIIECTBO, CMECh, BAJICHTHOCTD,
OTHOCHUTCJIbHAA aTOMHas U MOJICKYJIIpHas Macca, KOJIMYCCTBO BEIIECTBA, MOJIb, MOJIsIpHAA MacCa, MacCoBas 10JIsI XUMHUYCCKOT'0 3JIEMEHTA, MOJ'IHpHLIﬁ 06’béM,
OKCHI, KNCJI0Ta, OCHOBAHHUEC, COJIb, DJICKTPOOTPULIATCIIBHOCTD, CTCIICHDb OKMUCJIICHUA, XUMHUYCCKasd pC€aKlusd, TETUIOBOM 3(1)(1)6KT pCaKkuum, KHaCCH(bHKaHHSI peaKuHﬁ,
XUMHYECKas CBA3b, paCTBOP, MaCCOBas A0JIA BCIICCTBA B paCTBOPE;

uinrocmpupoedntbv B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSATHUI (CM IO 1) W NPUMCHSATDH 3TU MMOHATUSA ITPHU OITMCAHUHN BCUICCTB U UX npeBpameHHI‘/’I;



3. ucnonv3068ams XUMHIECKYIO CHUMBOJIMKY TSI COCTABJICHUS (DOPMYIT BEIIECTB M YPAaBHCHUI XMMUYECKUX PEaKIUi;

4. onpedensmb BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COSMHEHUSX; CTEIICHb OKHCIIEHHS JJIEMEHTOB B OMHAPHBIX COSAMHEHUSX; MPUHALIIE)KHOCTD BEIIECTB K
OTIpeeNIEHHOMY KJIacCy COeANHEHHH 10 (popMynam; BUI XUMHICCKOH CBSI3U (KOBaJICHTHAS ¥ HOHHAS) B HEOPTaHMUECKUX COCIIMHCHISIX;

5. packpvieams cmblca iepuogndeckoro 3akona JI. . Menzaeneesa: 1eMOHCTPHPOBATh IOHUMAaHHE IEPHOANYECKOH 3aBICUMOCTH CBOICTB XMMHYECKUX 2JIEMEHTOB OT
UX TIOJIOXKEHHS B IEPHOIUYECKON CHCTEME; 3aKOHOB COXPaHEHHsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUEHHs], 3aKOHA
ABorazpo; onucwieams u xapakmepusosams TAOIMIHYIO HOPMY IEPHOANIECKON CHCTEMBI XUMUYECKHX JJIEMEHTOB: pa3jinuaTh MMOHATHS «TJIaBHas moarpymnma (A-
rpymnna)» u «nobounas noarpymnna (brpynmna)», Mansle ¥ 60nblIMe TEPUOIBL; coomHocums 0003HAYEHNUS, KOTOphIe UMEI0TCs B Tabnune «Ilepuoauueckas cucrema
XuMHu4eckux neMenToB J1. M. MeHzneneeBa» ¢ YHCIOBBIMU XapaKTEPHCTHKaMH CTPOSHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB ¥ 3apsj sA1pa, o0IIee YHciIo
3JIEKTPOHOB U PacIpesieNICHNE UX 10 HIEKTPOHHBIM CIIOSIM);

6. rraccuguyuposams XUMUYECKIE IIEMEHTHI; HEOPTaHMYECKUE BEIISCTBA; XMMUYECKUE Peakiuu (TI0 YUCTY B COCTaBY YUACTBYIOIIUX B PEAKIIMU BEHIECTB, IO
TEII0BOMY 3P deKTy);

1. xapakmepu3zoeambvp (onquzeamb) 06]].[1/16 XUMHYECKHE CBOMCTBA BCLICCTB PA3JIMIHBIX KJIACCOB, IIOATBEPIKIAAA OIIMCAHUEC IPUME PAMU MOJICKYJIAPHBIX ypaBHeHI/Ii'I
COOTBECTCTBYIOIINX XUMHYCCKUX peaKum?I;

8. nmpoenozuposamsb CBONCTBA BEIIECTB B 3aBUCUMOCTHU OT MX KaYECTBEHHOI'O COCTABA; BOZMOXKHOCTH MPOTEKAHUS XUMUIECKUX TIPE BPAICHUN B PA3IMIHBIX
YCIOBUSIX;

9. ewiuuCAMb OTHOCUTEIHHYIO MOJIEKYJISIPHYIO H MOJISIPHYIO MacCHI BEIIECTB; MACCOBYIO JOJIF0 XUMHYECKOTO JIEMEHTA 110 (hopMyIle COeTMHEHUS; MACCOBYIO TOITIO
BEII[ECTBA B PACTBOPE; MPOBO JAUTH PACUETHI IO YPABHEHUIO XUMHUECKOM PEAKIINU;

10. npumensms OCHOBHEIE OTIEPAIIH MBICIIUTEIHHON AEATEIFHOCTH — aHaJi3 U CHHTE3, CpaBHEHUE, 0000IIEHNE, CHCTEMATH3aIHIO, KITaCCH(PUKAINIO, BEISBICHUE
MIPUYUHHOCIEICTBEHHBIX CBSI3€H — JUI N3y4eHUsI CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIHiA; €CTECTBEHHOHAYYHbIE METO/IBI IO3HAHMS — HAOI0CHNE,
H3MEpEeHHe, MOJICITUPOBAHKE, IKCIIEPUMEHT (peallbHbIA U MBICIIEHHBIN);

11. credosamsb NpaBUIaM MOJIL30BAHMS XMMHYECKOW TIOCY/ION W JIAOOPATOPHBIM 000pYIOBAaHHEM, a TAKXKE MPaBHJIaM OOpaIlleHHUs ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU T10 BBITIOJIHEHHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB 10 MOJYYCHUIO U COOMPAaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KHCIOPOa),
MPUTOTOBJICHHUIO PACTBOPOB C OMPEACIEHHON MaCCOBO#T J0JIeH pACTBOPEHHOTO BELIECTBA; IIAHMPOBATH U MPOBOANTH XUMHUYECKHE SKCIIEPUMEHTHI 110
pacno3HaBaHHIO PACTBOPOB IIEIOYEH U KHCIOT C MOMOIIBIO HHIUKATOPOB (TakMyc, GeHon(TaIeHH, METUIIOPAHK H AP.).

9 KJIACC
1. packpeisams cmbici OCHOBHBIX XUMHUYECKHX HOHATHH: XMMHUYECKHH JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHHOH, POCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3IEKTPOOTPHUIIATEIIEHOCTD, CTEIICHb OKHCIICHHS, XUMUYECKas PEaKiys, XUMUIECKas CBA3b, TEILIOBOH 3((EKT peakiii, MOJIb, MOJIIPHBIA 00BEM,
PacTBOp; IEKTPOIUTEI, HE AIEKTPOIHUTHI, HIICKTPOIUTHUECKAS JUCCOLUALINS, PEAKIIUI HOHHOTO 0OMeHa, 00paTuMble 1 HeOOpaTUMBbIC PEAKIIIH, OKUCIUTEIHHO-
BOCCTaHOBHUTEIILHbBIE PEaKIIUH, OKHCIINTEIh, BOCCTAHOBUTEINb, OKHCIIEHHE U BOCCTAHOBIICHHE, AJUIOTPOIHNS, aM()OTEPHOCT, XUMHYECKast CBsI3b (KOBaJICHTHA,
HOHHAs, METAIIINYECKast), KPUCTAJUINYECKas pelETKa, KOPPO3Hs METAIIOB, CIUIABbl; CKOPOCTh XUMHUECKOH peakLuy, IpefeNbHO JOMYCTUMAs KOH LEHTPALUs

(IAK);



10.
11.

12.

13.

14.

UTIOCMPUPOBAMb B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IMOHATHH (CM. I1.1) ¥ MPUMEHSATH 3TH NOHSATHS IIPH ONMCAaHWH BEUICCTB M UX IPEBPAILCHAN;
UCNOIb308amMb XAMUUECKYIO CUMBOJIMKY JIJIS1 COCTaBIIEHHUS (DOPMYJT BEIIECTB U YPAaBHEHUN XUMHUYECKUX PEeaKLUi;

onpeodensims BAIEHTHOCTD U CTEIICHb OKUCICHUS XUMUIECKUX 3JIEMEHTOB B COCIMHEHHAX PAa3JIMIHOTO COCTABA; MPHHAJICKHOCTD BEIIECTB K ONPEACTIEHHOMY
KJIaccy COSAMHEHHH 1Mo (hopMyiaM; BHIl XUMHYECKOM CBSI3U (KOBaJICHTHAS, HOHHAS, METAJLTHUECKAsl) B HEOPTaHMIECKUX COSANHCHUAX, 3aps]] HOHA TI0 XUMHUIECKOM
(dopmyIte; xapakTep cpeasl B BOAHBIX PACTBOPAX HEOPTaHWIECKUX COSANHEHHH, THIT KPUCTAJUINIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeieams cmulca eproandeckoro 3akoHa Jl. 1. Menneneesa 1 AeMOHCTPUPOBATH €T0 IIOHUMAHHE: ONUCLIEAMb U XAPAKMEPU308ams TAOIMIHYIO hopMy
MEePHOINYECKOM CHCTEMBI XMMHYECKUX JIEMEHTOB: PAa3IM4aTh NOHATHUS «TJIaBHAs noArpynma (A rpymmna)» u «nobounas noarpynna (b rpynma)», mansie u
00JIbIINE TIEPUOIBI; COOMHOCUMbG 0003HAUYCHUS, KOTOPbIE HMEIOTCS B IIEPHOIMYECKOM Ta0INIe, C YNCTIOBBIMYI XapaKTEPHUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX
3JIEMEHTOB (COCTaB U 3apsiA spa, o0lIee YUCIIO NEKTPOHOB U PacpeeeHUe X [0 JIEKTPOHHBIM CII0AM); 00bACHAMb OOLINEe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOJCTB JIEMEHTOB U UX COEJMHEHHUH B TIpeieaX MajbIX IEPHUOI0B U IIABHBIX MOATPYIII C YYETOM CTPOSHHS X aTOMOB;

Kaaccuguyuposams XMMIUUECKHE DJICMEHTHI; HEOPTAaHWIECKUE BEIIECTBA; XUMUUCSCKIE PEaKIH (10 YHCIIY U COCTaBy yYACTBYIOIINX B PEAKIUH BEIIECTB, IO
TEII0BOMY 3(pPeKTy, M0 NU3MEHEHHUIO CTETIEHEH OKUCIICHUS] XUMHUUECKUX JIEMEHTOB);

Xapaxmepuzoeamso (Onucevléanms) oOMNe XUMIIECKHE CBOMCTBA BEIIECTB PA3IMIHBIX KJIACCOB, IIOATBEPIKIAs OIMCAHNE TIPHME PaMH MOJEKYIISIPHBIX 1 HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHIA;

cocmasnsims ypaBHEHHS DIICKTPOIUTHIECKON TUCCOIUAIINY KUCIIOT, EeJI0UeH U CONEH; MOTHBIC U COKPAIIEHHBIC YPAaBHEHUS PeaKIii HOHHOTO 0OMEHa; ypaBHEHUS
peaxuuii, MOATBEPKAAIOLIUX CYILIECTBOBAHIE F€HETUUECKOM CBSI3M MEX/1y BELECTBAMU PA3JIMYHbIX KIaCCOB;

packpvieamsb CYITHOCTb OKHUCIUTECIbHO-BOCCTAHOBUTCIBHBIX peaK].[I/Iﬁ IIOCPEACTBOM COCTABJICHHUA DJICKTPOHHOI'O OajaHca 3TUX peaxunﬁ;
npocHo3Uuposamsv CBOICTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BOSMOXHOCTH IMPOTCKAHUSA XUMHUYICCKUX HpeBan_leHI/Iﬁ B PA3JIMYHLIX YCJIOBHUAX,

8bIYUCAMb OTHOCUTEIHHYIO MOJICKYIIIPHYIO H MOJISIPHYIO MacCHI BEIIECTB; MACCOBYIO JOJIF0 XUMHUYECKOTO JIEMEHTA 10 (hOp MyJe COSTUHEHUST; MACCOBYIO ITOIIO
BEILECTBA B PACTBOPE; IPOBOAUTDH PACUYETHI 110 YPAaBHEHUIO XUMUYECKOH peaKiuiy;

cnedosams TIpaBUIIaM TOJIB30BAHUS XUMUYIECKOH MOCY0H U 1ab0paTOPHEIM 000PYIOBAHUEM, a TAKKE MPAaBUIaM OOpAICHUS C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSIMH T10 BBITIOJTHEHHUIO JIAOOPATOPHBIX XMMUYECKHIX OIBITOB 10 IMOTYYEHUIO U COOMPAaHUIO ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

npo6ooums PeaKkluu, MOATBEPKAAIOIINE KaUeCTBEHHBIH CO CTaB Pa3IMYHbIX BELIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOpUA OpoMuU, HOIuA, KapOoHaT, hocdar,
CHJIMKAT, Cynb(aT, THAPOKCHANOHBI, KATHOHBI aMMOHHMS M OHBI U3Y9E€HHBIX METAJUIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEIIECTB;

npuMeHsams OCHOBHBIE OTIepallii MBICTTUTEIBHOHN IEATENIbHOCTH — aHAJIM3 U CUHTE3, CpaBHEHHUE, 0000IIeHNE, CHCTEMAaTH3alINIO, BHISBJICHUE IPUIHHHO-
CJIEICTBEHHBIX CBSI3€i — U1 U3y4EHHsI CBOIMCTB BELIECTB U XUMUUECKUX PEaKIIHii; €CTECTBEHHOHAYYHbIE METObI I03HAHUS — HAOJI0eHNE, U3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIH).

COAEPXXAHUME YUEBHOI'O ITPEJIMETA «XUMUS» 110 TOAAM U3YUEHU A 8 KITACC
IlepBoHaya/IbLHbIC XMMUYECKHUE IIOHATHS



[Ipeamet xumun. Pons xumuu B xu3HU YenoBeka. Temna u BeniectBa. Guznueckue CBOMCTBA BEMIECTB. ATperaTHOE cocTosiHue BemlecTB. [loHsATHE 0 MeTOAaX TO3HAHUS B
XHMUU. XVMUS B CHCTEME HayK . UUCThIe BelecTBa 1 cMecH . CIiocoObI pa3ieieHus cMecel .

ATOMEI 1 MOJICKYJIBL. Xumudeckue 3aeMeHThl. CHMBOJIBI XUMHYECKUX DJIEMEHTOB. HpOCTHe 1 CJIOKHBIC BC€HICCTBA. ATOMHO'MOJ’IGKyHﬂpHOG YUYCHHUC.

Xumudeckas (1)opMyJ1a. BajaeHTHOCTH aTOMOB XMMHYCCKHUX AJICMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB. OtHocHTeNnbHas aToMHas Macca. OTHOCHTENIbHAS
MOJIEKYJIIpHasA Macca. MaccoBas J0JI1 XUMHUYCCKOT'O DJICMEHTA B COCAMHCHUU.

du3nuecKkre 1 XUMHYECKUE ABJICHNs. XUMHUECKas peakius v e€ Npu3Haku. 3aKOH COXPaHEHHUs] MacChl BellecTB. XuMudeckue ypaBHeHus. Knaccudukauusa XuMudeckux
peakuuil (COeqMHEHNs, Pa3I0KEeHUs, 3aMEILeHHS).

XUMUYECKUAN IKCTIEPUMEHT: 3HAKOMCTBO C XMUMHUYECKOW TIOCY/IO0H, C MMpaBHIIaMU pabOTHI B JIAOOPATOPUH H MTPHEMaMH 0OpalieHus ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;
U3y4YCHUE U ONMCaHue (PU3NIECKUX CBOMCTB 00pa3IOB HEOPTAHUIECKUX BEUICCTB; HAOMIOeH!HE (DU3MUECKIX (TUIABICHIE BOCKA, TasHHE JIbIa, pACTUPAHKe caxapa B CTYIIKE,
KHIICHUE W KOHJCHCAIINS BOJBI) U XUMHICCKUX (TOPEHHE CBEUH, TPOKATNBAHIE MEIHOH MIPOBOJIOKH, B3aNMOACHCTBIE Mela C KHCIOTOH) SBICHUN, HAOMIOACHIE U OTIMCaHNe
MIPHU3HAKOB MPOTEKAHIS XUMUUECKIX peakuii (pa3IoKeHUe caxapa, B3auMOCHCTBIE CEPHOI KHCIOTHI ¢ XJIOPUAOM 0apws, pa3iokeHue ruapokcuna mean (1) mpu
HarpeBaHUH, B3auMoJieiicTBHe xkelne3a ¢ pactBopoM conu Menu(1l)); uzyuenne cnocoboB pasaeseHus: cMecei (C IOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BBITAPUBAHHE,
IUCTHIUIALIS, XpOMATO Tpaduist), IpoBeIeHHE OYUCTKH TOBAPEHHON COJIM; HAOJIONEHHE 1 OTIMCAHNE PE3YIIBTATOB IPOBEACHISI OIBITA, WILTFOCTPHUPYIOIIETO 3aKOH
COXpaHEHUS MacChl; CO3IaHue MOIeIel MONIeKy (IIapo-CTEP KHEBBIX) .

BakHeilimme npeacTaBuTe/ M HEOPraHUYECKUX BeleCTB

Bozmyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — anmeMeHT u mpocToe BeniecTBo. HaxoxxneHne kucinopoa B mpupoze, GU3nIecKiue 1 XUMAIeCKHE CBOMCTBA (peaKiuu
roperns). Oxcupsl. [Ipumenenue kucioponaa. CriocoObl OMyYeHHU KUCIOPOa B 1a00paTOpHH U MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B npupozae. O30 —
IDIOTPOITHASE MOIM(PHUKAIIS KACIOPOA.

TenmnoBoii 3pdekT XuMHUIECKOH peakIiuy, TEePMOXUMHUYECKHIE YPAaBHEHHUS, 9K30 U SHJOTEPMHUUCCKHE peakMy. TOIUINBO: yrolb U METaH. 3arpsa3HeHUE BO3LyXa, YCHUIICHHUE
MapHUKOBOTO 3((eKTa, pa3pylIeHHe 030HOBOT'O CIIOS .

Boaopoa — aiieMeHT 1 ipocToe BeniecTBo. HaxoxkieHre Boaopoaa B npupoe, GU3ndeckne 1 XAMHUUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI ToTy4yeHus. COCcTaB KUCIIOT H
coJIeH .

KommaectBo BemectBa. Mons. MomnsipHast Mmacca. 3akoH ABorapo. MospHbIiA 006EM ra3oB. PacuéTsl o XUMHYECKUM YpaBHEHHSIM.

dusnyeckue cBoiicTBa Boabl. Boma kak pactBoputens. PacTBopsl. HachleHHbIE M HEHACHIIIIEHHBIE paCTBOPBL. Pacmeopumocms eujecma 6 ode.' MaccoBast 107151
BELIECTBA B pacTBOpe. XUMHUYECKUE cBOHCTBA BOJbL. COCTaB OCHOBaHHUH. Ponb pacTBOpOB B IpUPOJIE U B )KU3HU YenoBeka. KpyroBopoT Bozbl B IpHpOE. 3arpsi3HEHUE
MPUPOAHBIX BOJ. OXpaHa M OYMCTKA IPUPOHBIX BO.

Knaccudukanms Heoprannueckux coenunaeruin. Oxcunpl. Knaccudukanus okcHaoB: coneodpasyrorire (0OCHOBHBIC, KHCIOTHBIC, aM(DOTEpHBIC) U HeCOIe00pa3yroIue.
HomenknaTtypa okcumoB (MeXIyHapOAHASI U TPUBUAIBbHAS ). DU3NYECKUE M XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHue.

OcHoBanus. Knaccudukanus ocHOBaHMIA: METOYN U HEPACTBOPUMBIE OCHOBaHUS. HOMEHKIaTypa ocHOBaHMIA (MEXyHapOaHAs U TpuBHaIbHasH). Dusnueckue u
XUMHUYECKHE CBOMCTBA OCHOBaHUH. [lomydeHne oCHOBaHUM.



Kucnoter. Kinaccugukarus kucinor. HomeHknatypa KUciot (MexXayHapoaHas U TpuBHaibHasH). Du3nyueckue U XUMUYECKUE CBOMCTBA KUCIIOT. P akTHBHOCTH MeTauioB H.
H. bekerosa. Ilonydenue Kucior.

Coymn. Homenkimatypa coiieli (MexXIyHapoHas U TpUBHANbHAs). DU3nYecKre 1 XUMUYECKHE CBOMCTBA coiel. CITocOOBI TIOYYEeHHUS COTICH.
['enetnyeckas cBSA3b MEXy KJIaCCAMHU HEOPTaHUUECKUX COETMHEHHH.

XUMHYECKUHN SKCIIEPUMEHT: KaU4eCTBCHHOE OIIPEICIICHNE CONIEpKaHuUsI KHCIOpOoaa B BO3LyX¢; MOIyIeHIE, COONpaHie, pacllo3HABaHUE U H3YUEHHUE CBOUCTB KHUCIOPOa;
HaOII0IeHNEe B3aUMO/ICIICTBUS BEIIECTB C KUCIOPOAOM U YCIIOBHS BOSHUKHOBEHMUS U NIPEKPAILCHUS TOPEHHUS (TI0Kapa); 03HAKOMIIEHUE ¢ 00pa3liaMy OKCUI0B U OMHUCAHUE
UX CBOUCTB; MOJTy4eHHEe, cOOUpaHue, paclio3HaBaHUE U U3yueHHUE CBOMCTB BOJOPOAa (TOpeHue); B3auMo ieiicTBue Bojiopoaa ¢ okcuaoM Meau(1l) (Bo3MOXKHO UCTIONB30BaHHE
BHICOMATEpHAJIOB); HAOIIOAEHIE 00PA3IOB BEIIECTB KOIMYECTBOM | MOJIb; MCCIEJOBAaHIE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C Pa3INYHON pacTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C OMpeAeIEHHON MacCOBOM 10JIeH pacTBOPEHHOIO BEILIECTBA; B3aUMOACUCTBHE BOBI C METAIIAMU (HATPUEM U KaJIbIIEM) (BO3MOXKHO
UCIIONIb30BaHUE BUJIEOMATEPHAIIOB); ONIPEeIeHHe PaCTBOPOB KUCIIOT U LIEI0Yel C MOMOIIBI0 HHIMKATOPOB; UCCIIEI0BaHIe 00pa3lioB HEOPTaHUUECKHX BEIIECTB Pa3
JUYHBIX KIaCCOB; HAOMIOACHUE N3MEHEHHUS OKPACKH HHANKATOPOB B PACTBOPAX KHUCIIOT U MIENIOUeH; M3ydeHue B3aumoaeicteus oken na meau(ll) ¢ pactBopom cepHoi
KHCJIOTHI, KHCIIOT C METaJUIaMH, peaKInii HeHTpai3anny; MoJyIeHIe HepaCTBOPUMBIX OCHOBAHHH, BEITECHEHHE OJTHOTO METAJUIA IPYTUM U3 PACTBOPA COJH; PEIICHHE
9KCIEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxxHelmne kiracchl HEOPraHUYECKUX COeTUHEHHI».

Ilepnoanyecknii 3aKoH U MepHOINYECKasi cMcTeMa XUMUYecKuX 3jieMeHToB /1. . MenneseeBa. CTpoeHne aTOMOB.
Xumnyeckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIBHbIE PeAKIINH

[epBBIe TONBITKH KIaCCU(PHUKAINN XUMUIECKUX 3JeMEHTOB. [IoHATHE O TpyMIIax CXOMHBIX IIEMEHTOB (IIETIOYHBIE U MIEI0THO3EMENbHBIE METAIUIBI, TAIOTCHE], HHEPTHBIC
ra3bl. DJIEMEHTHI, KOTOPBIE 00pa3yIoT aM(pOTepHBIE OKCHIBI M THAPOKCHIBI.

[Mepuoanueckuii 3akoH. [leproanueckas cucrema xumudeckux snemenTos J1. . MenneneeBa. Buapl Tabnuiist «[lepruoaudeckas cucrema XuMuueckux snemeHTos J[ . 1 .
MenneneeBay . [leprnoap!l u rpymnmsl . U3NYECKUAN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB TIEPH OJa M TPYIIIIHI SJIEMEHTA .

Crpoenne atomoB. CocTaB aTOMHBIX siziep. V30Tombl. D1eKTpoHbl. CTpOEHHUE IIEKTPOHHBIX 000J04YEK aTOMOB NEPBLIX 20 XUMHUYECKUX DIIEMEHTOB TIEPUOTUIECKON CHCTEMBI
. . MenneneeBa. XapakTepUCTHKAa XUMHAYECKOT0 3JIEMEHTA MO €ro NOJIOXKEHUIO B iepronndeckon cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS Palyca aTOMOB XUMHUYIECKUX 3JI¢ MEHTOB, METAJUTMUECKIX M HEMETAJUIMYECKUX CBOICTB IO IpymIiaM U IeproaaM. 3HaueHHe
NEPUOAUYECKOrO 3aKOHA U NEPUOIUYECKOI CUCTEMBI XUMUUECKUX JIEMEHTOB Ul Pa3BUTHUA HayKu U npaktuku . 1 . . MenneneeB — y4€HbIN U TpaKJaHUH .

3J'IeKTpOOTpI/II_IaTCJILHOCTL XUMHUYECKUX DJIEMEHTOB. X MMHUYECKasl CBSI3b (I/IOHHaH, KOBAJICHTHAs IOJIAPpHAA U KOBAJICHTHAA HeHOJ’IinHa)I). CTelleHb OKMCIICHUS.
OKHUCIUTEIFHO-BOCCTAHOBUTEIHHEIC pCaKuu. Hpoueccm OKHCIICHHS H BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUECKUH 3KCIIEPUMEHT: H3yueHHE 00pa3LOB BEIECTB METAI JIOB ¥ HEMETAIIOB; B3aUMOAEHUCTBHE TUIAPOKCU A LINHKA C PACTBOPAaMU KUCIIOT U IIEN0YeH; IpoBeIeHNE
OTIBITOB, WILTIOCTPUPYIONIUX IPHUMEPHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEakIuid (TOpeHue, peakuy pa3iosKeHHs, COCIUHECHUS).



MexIpenMeTHbIE CBS3U
Peanmzarysa MeXIIpeAMETHBIX CBA3EH MIPU N3ydIEeHHH XUMUH B 8 KJIacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHNe Kak OOIMINX €CTECTBEHHOHAYYHBIX MOHATHH, TaK U MOHATHH,
SBJISTIOIINXCS] CHCTEMHBIMH JUTSL OTJIEIBHBIX [IPEIMETOB €CTECTBEHHOHAYYHOTO [IUKJIA.

O6HII/IC €CTCCTBCHHOHAYYHBIC ITOHATHUS: Hay‘-IHI)II\/'I (baKT, TUnoTesa, TCoOpusl, 3aKOH, aHaJIn3, CUHTES, KJ'IaCCI/I(l)I/IKaHI/Iﬂ, NEPpUOANIHOCTD, Ha6J'IIOIleHI/Ie, OKCIICPUMEHT,
MOACINPOBAHUE, UBMCPCHUE, MOICIIb, ABJICHUC.

dusmnKa: MaTepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUECKUN 3apsi]l, BEIIECTBO, TeN0, 00bEM, arperaTHOE COCTOSTHUE
BEIECTBA, Ta3, GU3NUCCKHUE BEIMYNHBI, SAMHUIIBI H3MEPEHHUs, KOCMOC, TUTaHETHI, 3BE31b1, COJTHIIE.

Buonorus: ¢porocunres, neixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIH, TOPHBIE TIOPOHI, ITOJIE3HBIE HCKOIAeMBbIe, TOIIIHBO, BOIHBIE PECYPCHI .

9 KIIACC

BeurecTBO U XUMH4YeCKasi peakiusi

[Tepuoaunueckuii 3akoH. [leproanueckas cucrema xumuueckux snemeHToB Jl. 1. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaIHs, KANbIH U UX COETUHEHUIN B COOTBETCTBUH C ITOJIOKEHUEM 3JIEMEHTOB B IEPUONIECKON CHCTEME U CTPOEHUEM MX aTOMOB.
CrtpoeHre BemecTBa: BUAbI XUMHUIECKOU CBSI3U. THITBI KPUCTAJUTMIECKHUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMUECKON PEmETKA U BUIa
XUMHYECKOH CBSI3H.

Krnaccugukanus 1 HOMEHKIIATypa HEOPTaHMIESCKAX BEIIECTB (MEXIyHApOIHASI M TPUBHANbHAS ). XUMIYECKHE CBOMCTBA BEIIECTB, OTHOCAIINXCS K Pa3IHIHBIM KIaccam
HEOPraHWYECKUX CO €IMHEHUH, TeHETUYECKas! CBSI3b HEOPIraHUYECKUX BEILECTB.

Knaccuduxanus XUMUYIECKUX PEAKIMH 0 pa3IMIHbIM IpU3HaKaM (110 YHCITY U COCTAaBY yYacCTBYIOIIUX B PEAKLIUHU BEIIECTB, IO TEILIOBOMY 3((eKTy, 10 H3MEHEHHUIO
CTETICHEH OKHUCIICHISI XHMUYECKIX 2JIEMEHTOB, TI0 O0OPaTUMOCTH, I10 YUACTHIO KaTadu3aTopa). DK30 U SHAOTCPMUIECKUE PEaKIINH, TEPMOXUMHICCKIE YPaBHCHHSI.

ITonsTHEe 0 cCKOpOCTH XUMHUYECKOH peakuuu. [loHsTHE 06 00pPATUMBIX U HEOOPATUMBIX XUMHUYECKUX peaklusaX. [IoHATHE 0 TOMOT€HHBIX ¥ T'€TEPOTreHHBIX
peakuusix. [lonamue o xumuueckom pasnogecuu. Paxmopol, auAIOUUE HA CKOPOCHL XUMUYECKOU PEaKyuu U NOTONCEHUE XUMUUECKO20 PABHOBECUS.

MexaHU3M OKHCIINTEIFHO-BOCCTAHOBUTENBHBIX PEAKIIUil (3JIEKTPOHHBII OajlaHC OKUCITUTEIPHOBOCCTAHOBUTEIHHOM PEAKIIIH).

Teopust 2IEKTPOTUTHUECKON JUCCOMAITIHN. DIICKTPOJIUTHI U HE DJIEKTPOIHTHI. KaTHOHBI, aHMOHBI. MEeXaHH3M JUCCOIHAINN BEIIECTB ¢ Pa3INYHBIMU BHIAMH XHMHYECKON
cBs3u. Crenenp aucconuanuu. CUIIbHBIC U cJa0bIe DIIEKTPOJIHTHI.

Peakuyun noHHOTO oOMmeHa. Y CIIoBHs MPOTCKAHUA peaK].[PII;'I HOHHOI'O O6MeHa, IIOJIHBIC U COKpaH.[éHHLIC HOHHBIC YPAaBHCHUA peaKuHﬁ. CaoiicTBa KHUCJIIOT, OCHOBaHUM U coseit
B CBCTC HpeZ[CTaBJ'ICHI/II\/'I 00 BHCKTpOHHTI/I‘IeCKOﬁ Jucconuyanuu. KagecTBeHHEIC PECaK Ha HOHBI . Tousmue o zudeJlus’e conei .

XUMHYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOJEIISIMH KPUCTAUINIECKUX PEIIETOK HEOPTaHNIECKUX BEIIECTB — METAIJIOB M HEMETAJUIOB (Tpadura U anmasa), CII0KHBIX
BEIECTB (XJIOpHJa HATPHUS); HCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEaKkIIiy OT BO3/IEHCTBHS pa3IMUHbIX (PaKTOPOB; HCCIIeIOBAHNE IEKTPOIPOBOJHOCTH



PacTBOPOB BEIIECTB, MPOIEcca TUCCONUAIINN KUCIIOT, MIEN0YeH U coneil (BO3MOXKHO HCTIONB30BaHUE BUACOMATEPHAIIOB); IIPO BEACHNE ONBITOB, MITFOCTPUPYIOIINX
MpU3HAKHU MPOTEKAaHUs peaKiii HOHHOTO 0OMeHa (0Opa3oBaHMe 0CajKa, BbIICICHHE Ta3a, 00pa3oBaHUeE BObI); ONMBITOB, WUTFOCTPUPYIOIUX TPUMEPhI OKUCIH TEIbHO-
BOCCTaHOBUTEJIbHBIX PEaKLUi (TOpEeHHEe, peakluu pas3okKeHHs, COSAMHEHUS ); paclo3HaBaHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO0 KAYeCTBEHHBIX PEAKIUii HAa HOHBL;
peLIeHue dKCIIEpUMEHTAIBHBIX 3a/1aY .

HemeTanjbl M UX coOeTUHEHUS

OOmmas xapakTepucTKa raroreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHBIE CTENeHN OKucIeHns. CTpoeHne 1 (PU3NIECKUe CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHYECKHE CBOICTBA HA MPUMeEpE XJIopa (B3aUMOJIeCTBHE C MeTaJIaMU, HEMeTaJlJIaMH, Iel104aMu ). XJI0poBoaopoa. ColsiHasi KUCI0Ta, XUMHUUECKUE
CBOIICTBa, NIOJIy4eHHUE, MPUMEHeHue. JlelicTBUE XJI0pa U XJIOPOBOIOPO/Ia Ha OPraHM3M YeJloBeKa. BaxkHeWe XJIOpUAbl U UX HAX0XKIEHHE B IPUPOJIE .

O6HIa$I XapaKTCpHUCTUKA DJICMCHTOB VIAprnHBI. OcobenHocTH CTPOCHHA aTOMOB, XapAKTEPHbIC CTCIICHU OKUCJICHUA.

CrpoeHue u (pu3HYECKHEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOA U CePhl. AJUIOTPOIHBIE MOIM(HUKAIIINH KUCIOPOAa U cepbl. XUMUIECKUe CBOUCTBA cephl. CepoBOIOPO,
cTpoeHue, PU3MIeCKIe M XUMUIECKHe CBOUCTBA. OKCUIBI Cephl Kak IMPEeICTaBUTENN KHCIOTHRIX OKCHIOB. CepHas KUCIIoTa, pu3nveckue 1 XUMHIECKHE CBOiicTBa (00mme
KaK MpeACcTaBUTeNs Kilacca KUCIOT U criennpuieckue). XMMUYEeCKUe PEeakilny, JieKallie B OCHOBE MMPOMBIIUIEHHOTO CII0c00a MOIydeHus cepHOol KUcoThl. [IpumMeHenue.
Comu cepHOI KUCTIOTHI, KAYECTBEHHAS peaknys Ha CynbhaTrHoH. HaxoxkaeHne cepbl 1 €€ CoeANHeHnH B pupoie . XUMUIECKOE 3arpsi3HEHIE OKPYKAIOIeH CpeIbl
COCIMHEHHSAMH Cepbl (KUCIOTHEIE TOXKIH, 3aTPSI3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOKI €0 MPEeJOTBPAIICHHS

OO0mas xapakTepucTuka 31eMeHToB VArpynmbl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTePHbBIE CTENICHH OKUCIIEHHSL.

A30T, pacipocTpaHeHHe B IpUpoIe, GPU3NUECKIE U XUMUIECKHe cBoHcTBa. KpyroBopoT a3oTa B mpupoe . AMMHAK, ero (pu3ndecKue 1 XUMHIECKHIE CBOICTBA, MTOIyICHHIE
1 npumeHerne. Cou aMMOHHUSA, NX GU3NYECKHE U XUMHYECKHEe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAasi KMUCIIOTa, €€ TIOJTy4YeHue,
(u3NIeCcKIe U XMMUIECKHE CBOMCTBA (00IIIe KaK IMPEeICTaBUTENS Kilacca KUCIIOT U creruduyeckre. Vcnonp30Banne HUTPATOB B COJIEH aMMOHUS B Ka4eCTBE
MUHEPaIbHBIX yroOpeHuil. XuMHUIecKoe 3arpsi3sHeHIE OKPYXKAOIIeH CpeIbl COSANHEHUSIME a30Ta (KUCIOTHBIC TOKAH, 3arps3HeHIe BO3IyXa, IIOUBEI U BOJOEMOB).

dochop, amtotponHbie Momudukaun Gocdopa, puznyeckre n xumudeckue cporictBa. Okenn pochopa(V) u pochopHas kucnora, pusnueckue 1 XUMUYECKHE CBOMCTBA,
nonyueHue. Mcrnonp3oBanne GochaToB B Ka4ecTBE MUHEPATBLHBIX YIOOPEHUIA.

OO6mas xapaktepucTruka 3eMeHToB [V Arpymnmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEePHbIE CTETICHU OKHCIICHHUS .

VYriaepon, aluIoTpoITHbIE MOIU(PHUKALINN, PACTIPOCTPAHEHUE B TIPUPOE, (GPH3NUECKIE 1 XUMUIECKUe CBOHCTBA. Ancopommst. KpyroBoport yriepona B mpupoae. OKcuast
yriaepojia, ux GU3NUecKue U XUMUUYECKUE CBOMCTBRA, ICHCTBIE HA )KUBbIE OPTaHU3MBI, TOyYeHHE U MPUMEHEHHE. DKOJIOTHUECKUE MPOOJIEMBI, CBA3aHHBIC C OKCHUIOM
yraepona(IV); runoresa riao0ansHOrO MOTEIUICHUS KIIMMATa; MapHUKOBLIA 3 (dekT. YToiapHast KUCIOoTa U €€ CoNd, NX PU3NIEeCKUE U XUMUUECKUE CBONCTBA, TIONyYeHHUE U
npuMenenue. KauecTBeHHas peakius Ha kapOoHaTHOHEL. Mcmons3oBanue kapOOHATOB B OBITY, MEAUIIIHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SIHCTBE.

[TepBoHavabHBIE MOHATHS 00 OPTaHUYECKUX BEIECTBAX KaK O COSAMHEHUAX yriiepo/a (MeTaH, 3TaH, 3TUICH, alleTUIICH, 3TaHOJ, TIIMIEPUH, YKCYCHas KUCIOTa). Mx cocmag
u xumuueckoe cmpoenue. IIoHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX: KHUpaX, OelKax, yriIeBOaX — U MX POJIU B )KU3HU
yenoBeka. MamepuaibHoe eOUHCEO OPeaAHUYEeCKUX U HEOP2AHUYEeCKUX COeOUHEHUII.

Kpemuuit, ero gpusnueckie 1 XUMHYECKUE CBOMCTBA, TONMydeHue U mpuMeHeHue. CoeTnHeHus KpeMHMs B ipupoje. O0mue npectaBieHus 00 okcunae kpeMuua(1V) u
KpeMHHeBOM Kuciiote. CUITHKATHI, UX UCTOJIb30BaHUE B OBITY, MEAMIINHE,



MPOMBINIICHHOCTH. Baoicuetivue cmpoumelbHble mamepuaisvl. Kepamuka, CmekKio, yemenm, 6€m0H, Jrcenez0bemon. HpO6ﬂ€Mbl beszonacnozo
UCNONb306AHRUSL CMPOUMETIBHBIX Mamepuajlos 6 NOBCEOHEBHOU HCUZHU.

XUMHYECKAN SKCIIEPUMEHT: N3ydeHrEe 00pa3I0B HEOPTaHMUECKHUX BEIIECTB, CBONCTB COJISTHOM KHCIIOTHI; IPOBEICHNE KAUECTBEHHBIX PEAKIUil Ha XJIIOPHIUOHBI I
Ha0JI0JIeHNe IPU3HAKOB UX MPOTEKAHUS; OTBITHI, OTpakalolue GU3HuecKue 1 XMMUYECKHE CBOMCTBA TaJOT€HOB U UX COeTMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BU/IEOMaTePHAJIOB); O3HAKOMIIEHHE C 00pa3aMy XJIOPHIOB (TaJOTeHU/IOB); O3HAKOMIIEHHE ¢ 00pa3LiaMHy cephl M €€ COeTMHEHHUAMH (BO3 MOYKHO MCIIOIb30BaHHE
BHICOMATEpHAJIOB); HAOJIOIEHHE TIpoIiecca OOYTIMBAHUS caxapa Mo AeHCTBHEM KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHL; M3yYeHHE XUMUIECKIX CBOMCTB pa30aBIcHHON
CepHOM KHUCIIOTHI, TPOBEICHNE KaUeCTBEHHOH peakuny Ha Cyab()aTHOH 1 HAaOII0eHNe IPU3HAKa e€ IPOTEeKaH!; O3HAKOMIICHHUE ¢ (PH3UYECKIMH CBOMCTBAMH a30Ta,
¢docdopa n ux coenuHeHNH (BOZMOXKHO HCIOIB30BaHHE BUASOMATEPHAIOB), 00pa3liaMu a30THBIX B (OCHOPHBIX yIOOpEeHNIT; oy4eHe, coOnpaHie, paclio3HaBaHHe U
H3y4YeHHE CBOICTB aMMHUaKa; IPOBEICHNE KaYeCTBEHHBIX PEaKIHii Ha HOH aMMOHHSA U (hocaTHOH 1 M3ydeHHEe IPU3HAKOB UX IPOTEKAHMUs, B3aNMOICHCTBIEC
KOHIICHTPHPOBAHHOI a30THON KUCIIOTHI C MEBIO (BO3MOKHO HCIIOIB30BAHNE BHICOMATEPHAIIOB); H3YUIECHIE MOAETICH KPUCTAJUTMIECKIX PEIETOK aMasa, rpadura,
¢ytepeHa; 03HaKOMIIEHHE C IIPOLIECCOM aIcOPOIMN PAacTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIVIEM M YCTPOHCTBOM IPOTHBOTa3a; MOIydeHne, COOUpaHue,
pacro3HaBaHHE U U3yYCHHE CBOICTB YITIEKHCIIOTO ra3a; IpoBeIcHNEe KaueCTBEHHBIX peakIuii Ha KapOoHAT ¥ CHIIMKATHOHBI U U3Y4EHHE MPU3HAKOB X MPOTEKAHUS;
03HAKOMJIEHHE C IPOIYKIMEN CHIIMKaTHOW NPOMBIIIJIEHHOCTH; PEeLEHHE IKCIIEpUMEHTAIbHBIX 3a]a4 10 TeMe «BakHelIne HeMeTalIbl ¥ UX COeINHEHU.

MeTtaJiibl M UX COeTMHEHUS

OOmast XxapakTepUCTUKA XUMHIESCKUX DIIEMEHTOB — METaJJIOB HA OCHOBAHUH MX TOJOKEHHS B TIEPHOIUICCKON CHCTEMe XUMUIEeCKHX drieMeHToB Jl. Y. Menneneesa u
ctpoeHust aToMoB. CTpoeHHe MeTaiioB. MeTainiyeckas CBA3b U MeTaNTNUecKas KpUCTaNTHYecKas peléTka. DIEeKTPOXUMUUYECKUN PSJl HAMIPSDKEHUH METaJIoB.
du3ndeckne 1 XHMIYeCKre CBOiicTBa MeTayuoB. O0mue crrocoObI MoMydeHnst MeTaJuIoB. [IoHATHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UH.
CrutaBsl (cTals, 9yTyH, JIOPATIOMHUHUI, OpOH3a) ¥ X MIPUMEHEHHE B OBITY M IPOMBIIICHHOCTH.

[{enouHbIE METANIIBL: TIOJIOKEHHUE B TIEPUOJUUECKON cUCTeMe XUMHUYeckuX 35ieMeHToB Jl. 1. MeHeneeBa; CTpoeHHe UX aTOMOB; HaXOXKAeHNE B pupoze. Ousnueckue u
XMMHYECKUe CBOUCTBA (Ha IpuMepe HaTpus U Kaiwst). OKCHIBI M THAPOKCHIB! HATpUs U Kanus. [IpuMeHeHue MIeT0YHBIX METaUIOB U HX COCANHCHUH.

[IlenrouHO3eMeNbHBIE METAUIBI MArHUN U KaJbIMi: MOJ0XKEHUE B IEPUOANYECKON cUcTeMe XuMuieckux ainemMeHToB JI. V. MenzeneeBa; cTpoeHUE UX aTOMOB; HAXOKIEHUE
B mpupoie. PU3nveckre 1 XUMUUSCKHE CBOMCTBA MarHUs M KaJIblius. BakHelie coeTMHEHIUS KaTbIUs (OKCHIT, THAPOKCHI, O ). KECTKOCTL BOJBI U CITOCOOHI €€
YCTpaHEHHS.

ANIOMMHMIN: IOJIOXKEHHUE B IIEPUOJUUECKOM cucTteMe xuMudeckux anemenToB [I. . MeneneeBa; ctpoeHue aToMa; HaxoxJeHue B npupose. dusnueckue 1 XMMUYECKUE
CBOHCTBa aOMHUHUS. AM(OTEpHBIE CBONHCTBA OKCH/A M THAPOKCHAA aTFOMUHUSL.

Keneso: monoxeHue B IEPUOJUUECKON cucTeMe XuMnuieckux snemenToB [|. . MenaeneeBa; ctpoeHue aToMa; HaxoAeHue B ipupojae. Ouznyeckue u XUMUYECKHe
cBoiicTBa xene3a. Oxenapl, ruapokenanl u conu sxene3a(ll) u xenesa(lll), mx cocras, CBOWCTBA U MOTyICHHUE.

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3iaMy METaJIOB U CIIJIABOB, NX (PU3NUYECKUMHU CBOMCTBAMM; U3YUEHHUE PE3YIbTATOB KOPPO3UH METAIUIOB (BO3ZMOKHO
HCTIONIb30BaHNE BUACOMATEPHAIIOB), 0COOEHHOCTEH B3aNMOJCHCTBHSI OKCHIA KaIbLUSI U HATPHUS ¢ BOJON (BO3MOXKHO MCIIOJIB30BAHME BUACOMATEPHAIIOB); HCCIICIOBAHNE
CBOICTB XECTKOM BOJIBI; IPOLIECCA TOPEHUS JKele3a B KUCIIO pojie (BO3MOXKHO MCIIONIb30BaHUE BUIEOMATEPHAIIOB); IPU3HAKOB IPOTEKaHUS Ka4eCTBEHHBIX PEaKI1il Ha HOHBI
(MarHus, KambpIwst, amoMuHus, nuHKa, sxene3a(ll) u xenesa(Ill), menu(Il)); HabmroeHNE M ONTMCaHKE TIPOIIECCOB OKPAITMBAHUS TUTAMEHN HOHAMHU HATPUS, KAJTUS ¥ KaJIbITHsI
(BO3MOKHO HCIIOJIb30BAaHUE BHICOMATEPUANIOB); HCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA aTFOMUHHS U TUAPOKCH]IA IIMHKA; PEIICHUE SKCIICPUMEHTAILHBIX 3a/1a4
1o teme «BaxxHelie MeTajulbl 1 UX COETUHEHUSD) .



XuMHSL M OKpY:KaKoIIasi cpeaa

HoBrie MaTepuainbl U TEXHOJIOTHUU. BelecTBa 1 MaTepralisl B TOBCEJHEBHOM JKM3HU YeloBeKa. XUMHUA U 310poBbe. be3onacHoe UCTob30BaHUe BEIIECTB U XMMUYECKHX
peaxkiuii B ObITy. [lepBast 10 MOIIb MPU XUMHUYECKUX OKOTaX U OTpaBlieHUsIX. OCHOBBI 3KOJIOTH YECKOW TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH CpelIbl
(npenenpHas gomyctuMas KonueHTpanus seriects — [1JIK). Ponb XiMMuu B pelieHun 3K0JI0THIeCKUX IPOoOIIeM.

[IpupoaHBIE HCTOYHUKHU YTICBOAOPOIOB (YTOIB, IPUPOAHBIN ra3, He(Th), MPOAYKTHI X MepepabOTKH, UX POJIH B OBITY ¥ MPOMBIIIICHHOCTH .
XUMUYECKHI SKCIEPUMEHT: N3yueHHe 00pa3LoB MaTEpUaANIOB (CTEKJIO, CIIaBbl METAJIOB, TOJIMMEPHBIE MaTEpPHAIIBI).
Me:xknpeaMeTHbIe CBSI3H

Peanuzanus MEXKIPEAMETHBIX CBsi3el npyu U3y4€HUU XUMUH B 9 knacce OCYHICCTBJIACTCA 4€PE3 NCITOJIB30BAHNE KAK 06HII/IX €CTCCTBCHHOHAYYHBIX HOHSITPIﬁ, TaK U HOHSITPII71,
ABJIAOMIUXCA CUCTEMHBIMU JIJIA OTACIIBHBIX MPEAMETOB €CTCCTBECHHOHAYYHOI'O TMKJIA.

OO1re ecTeCTBEHHOHAYYHBIC MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAITU3, CHHTE3, KIIacCH(UKAIIHS, TIEPHOINY HOCTh, HAOIIOICHHE, SKCIICPUMEHT,
MOJICTUPOBAHUE, U3IMEPCHNUE, MOJICIIb, SBJICHHUE, TTAPHUKOBBII 3P PEKT, TEXHOIOTHsI, MaTepuanbl. DU3nKa: MaTepHs, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, H30TOII,
PamnoOaKTHBHOCTh, MOJICKYIIA, 3JIEKTPHUYECCKUI 3apsI, IIPOBOIHHUKH, TIOYITPOBOIHUKH, TUIJIEKTPUKH, (POTOIIEMEHT, HHIUKATOP, BEIIECTBO, TEJI0, 00BbEM, arperaTHoe
COCTOSIHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITUYECKAsI PEIIETKA, CIUIABBI, PU3MICCKUE BETMYMHBI, CTUHUIBI H3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTRO,
IUIaHETHI, 3BE3/161, COHIIE.

Buonorus: ¢porocunres, neixanue, 6nocdepa, SKocucTeMa, MUHEpaIbHEIE YIOOPEHHS, MUKPOJIEMEHTHI, MAKPOIJIEMEHTHI, IINTATENbHBIE BEIICCTBA .

I'eorpadus: armocdepa, runpocdepa, MUHEpAIIbl, TOPHBIE IOPOIbI, MOJIE3HBIE HCKOTIAeMbIe, TOTUTMBO, BOAHBIE PECYPCHI.

KanennapHo-temaTu4yeckoe NJiaHUPOBaHMeE MO XUMUM 8 Kiace

2 yaca, 68 yacosn

Ne | Paznen. Tema ypoka Kon- | [dara Hcnonvzosanue
BO IpOBEICHU Gomyd
qaco | s obopyoosanus

B «Touka pocma




Tema 1. Xumusi — BakHast 00J1aCTh €CTECTBO3HAHMS U MPAKTUYECKOM TeaTeJIbHOCTH YeioBeka (5 )

1 [Mpeamer xumun Pons XxuMun B )KU3HU YeIIOBEKA. XUMUS B CUCTEME HayK. MEeTOIbI TIO3HAHUS B XUMUH. 1
2 3HaKOMCTBO C IIPaBUJIaMH O€30IIaCHOCTH U MpUEMaMU pabOThI B XUMHUUECKol 1aboparopuu. [IpakTudeckas pabora: 1 Hudposas
. nabopaTtopus
Ne 1. TIpaBuita paboThI B 1a00OpaTOpuy U MPUEMBI 0OpaIIeHus ¢ 1a00paTOPHBIM 000PYIOBaHHUEM RELEON
Hudposoit
JIATIAK
TeMIepaTypbl
CnupTtoBka
Cseua.
3 Tena u BemecTBa 1
4 ®dusuveckre CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB . 1
5 Yuctele BemecTBa i cMecH. CriocoOb! pasaenenus cMmeceid. [Ipakruyeckas padoraNe 2. Paznenenue cmecelt (Ha mpumepe | 1 Hudposas
OUYHUCTKH MTOBAPEHHOW COJIH) nabopaTopust
RELEON
Tema 2. BemecrBa
U XUMHYeCKHE PeaKiuu
(159)+1 g
6 ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTHI 1
7 3HaKK (CUMBOJIB) XUMHUYECKUX DIIEMEHTOB 1
8 [IpocTeie U ciI0XHBIE BenmecTBa. ATOMHO-MOJICKYISIPHOE YICHHUE. 1
9 Xumunueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIIEMEHTOB 1
10 | 3akoH mocTosHCTBA cocTaBa BeriecTB. OTHOCHTENbHAS aTOMHAs Macca. OTHOCHTENbHAS MOJICKYIIAPHAs Macca . 2
11
12 | MaccoBas goJisi XUMHAYECKOTO 3JIEMEHTA B COEIUHEHNHI 1




13 | dusnveckue 1 XUMHUYECCKHE SBIICHUS 1
14 | Xumunueckas peaknus. [Ipu3Haku
U YCIIOBHS IPOTEKAHUS XUMHUYECKHUX PEaKIUi
15 | Xumudeckne ypaBHEHHS 1
16 | Tumel XUMHUYECKHX peakiuil. Peaknus coequHeHUs 1
17 | Peakuus pa3nosxeHus 1
18 | Peakums 3aMerieHust 1
19 | Peakuus oOMeHa 1
20 | 3akoH coxpaHeHus Macchl BeriecTB. M. B. JIoMOHOCOB — y4€HBII SHIIMKIIONEIUCT. 1 BECHI
TEXHOXHMHUIECKHE
1IR3
JJIEKTPOHHEIE;
cBeua; KoJiba
IUTOCKOZOHHAS
250 mur; mosKKa
JUTSL COKUTAHHS
BEIIICCTB
21 | KonrpompsHas pabdora Ne 1 1
Tema 3. Bo3nyx. Kucsiopon.
Oxcuasbl
(59)
22 | Bo3myx — cmech ra3oB. CocraB Bo3ayxa Kucinopoa — sanemMeHT u npoctoe BemecTBo. O30H — aioTpornHas 1
MoIu(pUKaIUs KUCIOpOoia
23 | HaxoxzaeHue Kuciopojia B Mpupo/ie, GU3NIeCcKre U XUMHUECKUE CBOMCTBA (peaklMu OKUCIICHNUs, TopeHue. [lonarue 06 1
OKCHIax
24 | CnocoObl moyueH st KHCIopo/ia B 1ab0paTOpUK U MPOMBIIIICHHOCTH. [IpuMeHenne kuciopona. [Ipaktudeckas pabora 1




Ne 3. Tlomyuenue u coOupaHue KUCIOpPO/ia, U3YYECHUE €0 CBOMCTB.

25 | TemnoBoii 3¢ dekT XUMUIECKOH peakIiy, TOHATHE O TEPMOXHUMUYECKOM YPAaBHEHUH, K30 U SHJOTEPMUYCCKIX PEAKIUAX
26 | TorumBo (yroib 1 MeTaH). 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro MPEeJOTBPAIIeHHs. Y CHIICHHE TApHUKOBOTO 3 deKTa,
pa3pyLIeHre 030HOBOTO CIIOS .
Tema 4. Bonopoa. CocraB KHCJIOT U coJieif (5 u)
27 | Bomopon — 3J€MEeHT | ITPOCTOE BEIIECTBO
28 | HaxoxzaeHue B mpupoe, Gu3NUecKrie ¥ XUMHYSCKHE CBOMCTBA (Ha IpUMEPE B3aUMOJICHCTBYS ¢ HEMETallla MH U
OKCHIaMH{ METaJLIOB
29 | IlpumeHeHue, CIIOCOOBI MOyYEHUS BOJOPOIA.
[pakTryeckas padora Ne 4. [Tonyuenne n cooupanue Bo0OpOaa, U3y4eHHEe ero CBOWCTB
30 | CocraB KHCIOT U coeit
31
Tema 5. KosinuecTBeHHbIe OTHOIIEHUS] B XUMUH
(49)
32 | KonuuectBo BemiectBa. Moib. MosnspHast Macca
33 | 3akoH ABorajapo. MonspHblii 00bEM ra3os .
34 | Pacu€Thl 1O XUMUYECKUM YpaBHEHHUSIM.
35
Tema 6. Bona. PactBopbl. [lonsitue 06 ocHoBaHusX (5 4)
36 | dusuyeckue cBoiicTBa BOABL. AHAIN3 M CHHTE3 — METOMBI H3yYCHUS COCTABA BOMEI.
37 | XuMudeckue cBOMCTBa BOJIBI (PEAKIUHU ¢ METAIIAMHU, OKCHIaMH METaJUIOB M HEMETAJUIOB
38 | CocraB ocHoBanuii. [lonarie 06 HHAMKAaTOpax Hudposas

JabopaTopust




RELEON

Hudposoii pH.
IITATHB C
32)KUMOM; TISITh
XUMHAYIECKUX
cTakaHoB (25 mn);
POMBIBAJIKA
39 | Bonma kak pactBoputens. PacTBopsl. PactBopuMocTh BemiecTB B Boje. [IpakTrueckas padboTa: npuoop s
Ne . TI . . . . OTIBITOB C
o
o 5. [IpuroToByieHre PacTBOPOB C ONPENENIEHHON MacCOBOM /101l pacTBOPEHHOTO BEIlECTBa. TEKTPHIECKIM
TOKOM; HCTOYHUK
ITOCTOSTHHOTO
TOKa: IPOOUPKU
— 2 .
MIPOHYMEPOBAaHHEI
e; Iy4INHKa;
CIIHPTOBKA;
npoOKu — 2 T,
MHHIET
40 | Ponb pacTBOpPOB B IIPUPOJIC U B KU3HK 4eI0Beka. KpyroBopoT BobI B IpHUpOe. 3arps3HeHue MpupoaHbX Boa. OxpaHa u
OYMCTKA NMPUPOJHBIX BOJ,.
Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKHX COCTMHEHU
(11 a)yt+ 14
41 | Knaccudukanus HeOpraHHUECKUX COCTUHCHUN.
42 | Oxcuapl: cocTaB, knaccudukaius (OCHOBHbIE, KUCIIOTHBIC, aM(OTEPHBIE, HECOIe00pa3yoIue ), HOMEHKIAaTypa
- (MexIyHapoIHas U TPHUBHAIbHAS).
43 .
[onmydyeHue n XUMHYIECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIIOB.
44 | OcHOBaHHS: COCTaB, KJIaCCH(UKAIHS, HOMEHKIATypa (MEXKIyHApOIHAS U TPUBUAIBHAS), PU3NIECKUEC U XUMHUICCKIE Hudporas




- CBOICTBA, CIIOCOOBI TIOJTYYCHUS nabopaTtopus
45 RELEON
Hudposoii pH.
IITaTHB C
32)KHMOM; IISITh
XHUMHAYECKUX
cTakaHoB (25 mn);
IPOMBIBAJIKa
46 | Kuciotsl: cocraB, Kaccu(uKalys, HOMEHKIATypa, GPU3HIecCKHe U XUMHYE CKHEe CBOWCTBA, CIIOCOOBI IOTyYeHHSI.
47 | P#R akTHBHOCTH MeTaILTOB
48 | Conu (cpeaHue): HOMEHKIIATYpa, CIIOCOOBI MOMYIEeHHUs, B3aUMOACHCTBHE COJICH ¢ MeTaJUTaMH, KUCIIOTAMH, IIEIOYaMHU U
- COJISIMH
49
50 | 'enerndeckas cBS3b MEXKAY KIIacCaMH HEOPTaHUIECKUX COSTNHEHUH
51 | Ilpaktuueckas paboTa: Hudposas
. nabopaTopus
Ne 6. Pemenne skcriepuMeHTAIBHBIX 3214 110 TeMe « OCHOBHBIE KITACCHl HEOPTaHMYECKUX COCIMHEHHUN RELEON
udposoii pH.
IITaTHB C
3KUMOM,; ITATH
XUMHYCCKHUX
CTakaHoB (25 mu);
IIPOMBIBAIKA.
52 | KonrponsHas padota Ne 2
Tema 8. Ilepuoauueckuii 3aK0H U epHOANYECKas cCHCTeMa XUMHYecKHX 3JieMeHToB /1. . Menaene esa. CTpoeHune
aroma (7 9)
53 | IlepBbie MOMBITKH KJIACCH(PHUKAIINNA XUMUIECKHUX 3JeMEeHTOB. [ToHATHE O TPyIIax CXOMHBIX 3JIEMEHTOB (IIEJI0Y HBIE U
IIEJIOYHO3EMEIIbHBIE METAJIJIbI, TaJIOTEHBI, HHEPTHBIE Ta3bl) .
54 | DaeMeHThI, KOTOpBIE 00pa3yoT aM(pOTepHBIE OKCHBI M THIAPOKCHIBI




55

[Mepuonnyeckuii 3aKOH U IepuoANYEcKas cucreMa xumMmudeckux anemenToB [l. Y. Menneneea. [lepuost, rpynmsl,
noarpymnibl. @U3NYECKUil CMBICI TIOPSAKOBOTO HOMEpa 3JIeMEHTa, HOME POB MEPHO/ia U TPYIIIIbL.

56 | Ctpoenne atomoB. CocTaB aTOMHBIX sizep. M30Tomnsl
57 | Dnekrponbl. CTpOEHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUECKUX AJIEMEHTOB TIEPUOTUICCKOMN cucTeMBbl /.
U. Menneneesa
58 | XapakTepucTHKa XUMHYECKOTO JIEMEHTA IO ero TIOJIOXKEHHIO B Tieproandeckoi cucreme /1. . Menaeneera
59 | 3HaveHHe EPUOANIECKOTO 3aKOHA
Y TIEPHOANYECKON CUCTEMBI XUMHYECKHUX AJIIEMEHTOB /TSI pa3BUTHS Hayku u nipaktukd. [. 1. MenaeneeB — y4déHbIi,
MeAaror U rpak1aHuH.
Tema 9. Xumnyeckasi CBA3b.
OKHUCIMTETbHO-BOCCTAHOBUTEJIbHbIE PEeaKI[UH
(84)
60 | DIEKTPOOTPUIIATENEHOCTS ATOMOB XUMHUECKHX IIEMEHTOB
61 | MouHas XuMu4ecKast CBA3b Hudporas
nabopaTopus
RELEON
Hudposoit
JATIAK
TeMIEPaTyphl
TJIATUHOBBIM;
JATIAK
TeMIEPaTyphl
TE€PMOIIapHBIN
62 | KopaneHTHas noJsipHas CBSI3b Hudporas
nabopaTopHst
RELEON
Hudposoit
JATYAK
TeMIepaTypbl

TJIATHHOBBIH;




JaTIuK

TeMIIepaTypbl

TEPMOTIAPHBII
63 | KoBanenTHas HemonsipHas CBS3b 1
64 | CremeHp OKUCICHHUS 2
65
66 | OxucnurensHO-BoccTaHOBHUTENbHEIE peakiun (OBP). [Iponeccr okucinenus U BoccTaHOBIeHHs. OKUCIUTEIH 1 2
- BOCCTaHOBHTEIH.
67
68 | KonrponbHas padora Ne 3 1

KanennapHo-temaTuyeckoe NJaHHpOBaHHe M0 XUMHH 9 Ki1ace
2 yaca 68 yacos
Ne | Tema pa3znena u ypoka Komnuuectso | ara Hcnonvzosanue
9acoB MPOBEACHUS
0bopyoosanusn

«Touka pocma




IMoBTOpeHue 1 yriydeHne 3HAHHH OCHOBHBIX pPa3/ieioB Kypca 8 Kiacca

(Su)+1u

Ilepnonnuecknii 3akoH. Ilepuoguueckas cucreMa XMMU4eCKUX neMeHToB 1. 1.
MenpeneeBa. CTpoeHne aTOMOB

3aKOHOMepHOCTI/I B U3BMEHEHUH CBONCTB XMMHUUYECKUX DJIEMEHTOB TIEPBBIX TpéX
NEPUOA0B, KaJlvs, KaJIbLIUA U UX COCJIMHEHUM B COOTBETCTBHH C MOJ0KEHUEM
OJICMCHTOB B HepHO,Z[H‘leCKOﬁ CHUCTEME U CTPOCHUEM HUX aTOMOB

Kiaccuduxanus 1 HoMeHK/IaTypa HEOPraHMYECKUX BEIIECTB (MEXAyHApOIHAS U
TpUBHAIHHA)

XUMHYECKUE CBOMCTBA BCHICCTB, OTHOCAIINXCA K PA3JIMYHBIM KjlacCaM
HEOPraHUYCCKUX COGHHHGHHﬁ, HX F'€HCTUYECKas CBA3b HCOPraHNM4YCCKUX BEIICCTB

CrtpoeHue BelecTBa: BUIbl XUMUYECKOH CBSI3U. THIBI KPUCTAIUIMYECKUX PEUIETOK, Hudposas

3aBHUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMUECKON PEIIETKH . nmabopatopus
RELEON
udposoit maTunk
TEeMIIEPATypPhl
MJIATUHOBBIN

KonTponbHas padotaNel

Tema 1. OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX PeaKnuii

(44)

Krnaccngpukanus XuMHYECKAX PEeaKIUii Mo Pa3IHYHBIM IPU3HAKAM.

ITonsiTHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsATHE 0 TOMOTE€HHBIX U Hudposas

TeTePOreHHBIX PEAKLIUSX . nmaboparopust
RELEON
udposoit maTunk
TEMIIEPATYPHI
TJIATUHOBBIN

ITonsTue 0 xuMHuYeECKOM paBHOBECUH. DaKTOPBHI, BIUAIOIINE HA CKOPOCTD udposas

sabopatopust




XHUMUYECKOU PCaKIn 1 MOJOKCHUEC XUMHYICCKOTO pPaBHOBECHH .

RELEON

udposoit naTunk

TEMIIepPaTyphl
TJTATUHOBBIN
10 | MexaHHU3M OKUCIUTEILHO-BOCCTAHOBUTEBHBIX PEeaKIni (AJICKTPOHHBIH OaslaHC
OKHCIIMTEIIEHO-BOCCTAHOBUTEIh HOW PEaKIIHH).
Tema 2. DiieKTpoauTHYECKas JUccoranusi. XMHMUYeCKHe Peaklii B pacTBOpax
(89)
11- | Teopus HMEKTPOTUTHICSCKON AUCCOIMAIIUH. DIIEKTPOIUTHI U HEANICKTPOIIHTHL. Hudposas
12 | KaTuoHbl, aHHOHBL. MeXaHU3M JHCCOLHUAIINH BEIIECTB C Pa3THYHBIMU BUIAMU nabopatopusi
XUMHUECKOU cBs3H. CTeneHb Aucconnanii. CHIbHBIC B CTa0bIe 3JIEKTPOJIATHI RELEON
Hudposoit naTunk
AIIEKTPOIIPOBOTHOCTH
13- | Peaknuu noHHOTO OOMEHA, YCIOBHS UX NPOTeKaHUs. VIOHHBIC YpaBHCHUS PEaKIIUil. Hudposas
14 naboparopust
RELEON
Hudposoit naTunk
AIIEKTPOIIPOBOTHOCTH
15- | Xumuueckue CBOMCTBA KUCIIOT, OCHOBAHMIA U COJIeH B CBETE MpECTaBICHUN 00
16 | 2JEKTPOTUTHUECKOM JUCCOIMAITIN
17 | TlonsiTHe O THIPOIH3E CONEH.
18 | IlpaxTuueckas pabota Ne 1 Pemienne skcriepIMEHTAIBHBIX 3aa4 110 TeMe Iudposas
nabopatopust
RELEON

Hudposoit naTunk
3JIEKTPONIPOBOAHOCTH

Tema 3. O0masi XapakTepUCTHKA XUMUYeCKUX 31eMeHTOB VIIA-
rpynnsl. I'anorens (4 u)




19

OOm1as XxapakTepUCTHKa TanoreHoB . OCOOEHHOCTH CTPOCHNUS aTOMOB ITHX
JJIEMEHTOB, XapaKTEPHBIC I HUX CTeIEeHH OKuCiIeHus. CTpOeHUE U PU3HIecKue
CBOICTBa NPOCTHIX BEIIECTB — raJlOr€HOB

20 | XuMudeckue CBOWMCTBA Ha IIpUMepe XJiopa (B3aUMOIEHCTBHE C METAJUTaMH,
HEeMeTaJUTaMH, Ienodamu). XiopoBogopo. CosHast KHCIIOTa, XAMUIECKUE
CBOWCTBA, TIOJyYCHUE, IPUMECHEHHE.
21 | dusHoNorHYECcKOe NESHCTBHE XJIOpa M XJIOPOBOJOPOa Ha OPTaHU3M YeIOBEKa. Hudposas
Baxueiimme XI0puasl 1 UX HAXOXKICHHUE B IIPUPOJE . nabopatopust
RELEON
22 | Ilpaktudeckas pabora: Hudposas
. . . naboparopust
Ne 2. TonyueHue CoNAHON KUCIOTHI, U3y4CHHE €€ CBOHCTB RELEON
Tema 4. O0masi XapaKTePUCTHKA XUMHUIECKHUX 3j1eMeH- ToB VIA-rpynnbl. Cepa
" eé coequHeHus (5 1)
23 | O6uias xapakrepuctuka sneMeHToB VIArpynmbel. OcoOeHHOCTH CTPOEHHS aTOMOB
9THX JJIEMEHTOB, XapPaKTEPHBIC IS HUX CTCIICHH OKHCICHUS
24 | Crpoenue U GpU3MUYECKHUE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U CEPHI.
AJOTpOIHBIE MOAN(DHUKAIINI KICIOPOIA U CEPBl. XUMHIECCKIE CBOMCTBA CEPEI.
CepoBojiopos, cTpocHue, GUINUECKHE U XMMUYECKUE CBOMCTBA. OKCHUIBI CEPhI KaK
MPEACTABUTENN KUCTIOTHBIX OKCHIOB
25 | CepHas KuCOTa, U3NIECKHE Hudposas
. naboparopust
U XUMHYECKHE CBOMCTBA (00IIHe KaK MPEeACTABUTEIS KIIacca KUCIOT I RELEON
crienuQuuecKue), IpuMeHeHne
Hudposoit naTunk
AIIEKTPOIIPOBOTHOCTH
26 | XuMHYeCKUE PEaKIlny, JIeKAIINE B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOTyUeHHS
cepHoil kucnothl. Cosli CepHON KHUCIOTHI.
27 | HaxoxaeHue cepbl U €€ COSTUHCHUN

B IpUPOAC. XHUMHUYECcKoe 3arps3HCHUC OKp}I)KaIOH_Ieﬁ CpCabl COCIMHCHHUAMM CCPBI




(KUCIIOTHBIE TOXKIH, 3aTPS3HEHUE BO3IyXa U BOJOEMOB), CITOCOOBI €T0
PEAOTBPAILCHHS

Tema 5. O01masi XapaKTePUCTUKA XUMUYECKUX 3J1€eMEeHTOB VA-rpynnbl.
A3or, ¢ochop u ux coennHenus (7 4)

28

OO01mmas xapakTepucTruka 3yieMeHToB VA rpymmbl. OcoOEHHOCTH CTPOSHMSI AaTOMOB
9THUX DIIEMEHTOB, XapaKTEePHBIE JIIsl HUX CTENIEHU OKHCIICHHS

29

A30T, pacipocTpaHeHue B Ipupoie, pu3nveckre i XAMUIECKHEe CBONCTBA.
Kpyrosopot a3ora B mpupozie

30

AMMHaK, ero GU3NIECKIE U XUMUIECKUE CBOWCTBA, TIONyYCHHE 1 IPUMCHEHHE.
Conu aMMOHUS, UX (PU3MUECKUE U XUMHYECKHE CBOICTBA, MPUMEHEHNE.

[TpakTrueckas padota Ne 3. [TosrydyeHre aMMuaKa, U3y4eHUE €T0 CBOMCTB.

31

A3oTHas K1cnoTa, €€ Gu3nIecKue U XUMHUUECKUE CBOMCTBA (00IIHe KakK
MPEJICTABUTENS Kilacca KUCIIOT | crieduueckue). Mcrnonbp30BaHne HUTPATOB U
coJieif aMMOHHMS B Ka4eCTBE MUHEPAIBLHBIX YI0OpEHHIA

Hudposas
naboparopust

RELEON

udposoit maTunk
AIIEKTPOIPOBOIHOCTH

32

XuMmI4yecKoe 3arps3HeHHe OKPYKAIOMICH cpebl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JIO’KIM, 3arpA3HEHUE BO3Y Xa, IOYBBI U BOJOEMOB

33

®docop, amtotponHbie MoaudUKanuu Gochopa, PU3HUECKUE H XUMUYESCKHE
CBOMCTBA

34

Oxcun pocdopa(V) u hochopHas kucmora, GU3NIECKUE U XUMHIESCKUAE CBOCTBA,
nonyyenue. Mcnonb3oBanue GochaToB B KauecTBE MUHEPAIBHBIX YIOOPCHHI.
3arpsisHeHHEe PUPOAHBIX BOJIOEMOB (ochaTamu

Tema 6. O01asi XapaKTePUCTHKA XHMHYECKHX 3J1eMeHTOB [VA-
rpynnbl. Yrijiepoj U KpeMHUIl 1 UX COeTUHEHUs

(8 )+ 1

35

VYrnepon

Oxcunsl yriaeposa, ux pu3HIeckue 1 XMMHUUECKIE CBOHCTBA.




37

38 | YrompHas kucnoTta u €€ conu, X GU3NIECKHe U XUMHUYECKHE CBONUCTBA, TIOMyYCHHUE U
IIpUMEHEHHE.
39 | IlepBoHayabHbIC IOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSTMHEHHSIX
yriiepoaa: 0COOCHHOCTH cocTaBa U cTpoeHus. [loHsaTre 0 OMOIOTHIEeCKH BayKHBIX
BEIIECTBAX: XKHUPax, OeKax,
40 | KpemHuid, ero pu3nyecKre 1 XUMUIECKHE CBOWCTBA, MOJTy4YeHHE U TIPUMEHEHHE.
41 | Ilpaktryeckas padota Ne 4 [Tosrydenue yriekucioro rasa. KauecTBeHHas peakius Hudposas
Ha KapOOHAT-UOH naboparopust
RELEON
[udposoit naTunk
3JIEKTPOIPOBOTHOCTH
42 | Ilpaktrdeckas pabata Ne 5 Pemenue skcriepuMeHTaIbHBIX 3a]1a4 IO TEME Hudposas
«Hemeranmusm. nabopatopus
RELEON
udposoit maTunk
3JIEKTPOTIPOBOTHOCTH
43 | KonrpomnbHas pabota
Tema 7. O01uHe cBOiCTBA METALJIOB
(4 9)
44 | OOmas XapaKTepUCTHKAa XUMHUECKHIX YIEMEHTOB — METAJUIOB Ha OCHOBAaHHHU HX
TIOJIOKEHUSI B IEPUOIMYECKOH crcTeMe Xxumuieckux anemeHToB [l . U . Menneneena
" CTPOCHUA aTOMOB
45 | CrpoeHue MeTayuioB. MeTannudeckas CBsI3b M METAJUINYECKas! KpUCTAIMYeCKast
peméTka. DIeKTPOXUMUYECKUH PsIIl HAIPSHKESHUI METaJIOB
46 | dusnueckue U XUMHYECKUE CBOMCTBAa METAIIIOB .
47 | O6muue ciocoObl MOMy4IeHHsI METaIoB. [IoHITHE 0 KOPPO3UU METAIUIOB U OCHOBHEIE

CHOCOOBI 3alTUTH OT Koppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMHHNN, OpoH3a), UX




IIPUMEHEHHE B OBITY M IPOMBIILICHHOCTH

Tema 8. Ba:kHeiue MeTaJIbl M UX COeIUHEHHUS

(16 9)+2
48 | Hlemounsie MeTamuibl. [TomoxkeHe B IEPUOTUIECKON CHCTEME XUMHUYECKUX
anementoB /1. 1. Menzeneesa, ctpoenue atoMoB. Haxoxxaenue B mpupoe .
49- | dusnueckre U XMMHYECKUE CBOMCTBA (Ha IpUMEpE HATPHUS U KU
50
51 | Oxcuabl ¥ THAPOKCUIBI HATPUS U KaJIHS
52 | IlpuMeHeHHE MENOYHBIX METAUIOB M UX COCTUHCHH.
53 | llenouHo3eMenbHBIC METAIIBI MATHUN M KAJBIHiA, CTpOCHUE aTOMOB. [looke HuE B
MIEpUOOUYECKON CHCTeMe XUMHUUecKuX 3iieMeHToB J[. Y. MeHnneneesa.
Haxoxnenue B mpupose
54- | dusnyeckre 1 XUMHUYECKHE CBOIICTBA KAJIBIIMS M MarHUs
55
56 | BaxkHelmme coeMHEHUS KATBIUS (OKCHI, THIPOKCHI, COJIH).
57 | XKecrtkocTs BoabI U criocoOwI ee ycTpaHeHus. [Ipaktuueckas padota Ne 6. XKéctrocTb
BOJIBI M METOJIBI €€ YCTPaHCHHUS
58 | Amromunwmii.
59- | ®dusnyeckre U XUMHUECKHE CBOHCTBA. AM(OTEpHBIC CBOWCTBA OKCHIA U TUIPOKCHIA
60
61 | XKeneso. Iudposas
nabopatopust
RELEON

Iudporoit natunk
JIaBJICHUSI

62

dusnueckie 1 XUMHUYECKHE CBOMCTBA Kejle3a




63 | Oxcunbl, ruapoKCUabI 1 cou xene3a(ll) 1

u xxene3a(Ill) .

64 | IIpaxtuueckas pabota Ne 7. Pemenue sKCcrieprMEHTANIBHBIX 33124 110 TEME 1 Hudposas
«Metais . naboparopust
RELEON

Ludpooit naTanx
JIaBJICHUS

65 | KonrponsHas pabora Ne3 1

Tema 9. BemecTBa n MaTepHaJbl B (KH3HA YeJI0BEKa

39

66 | HoBble MaTepualibl U TeXHOJOTHHU. BelecTBa U MaTepuabl B TOBCEAHEBHOMN KU3HH 1
yesoBeKa. XUMUS U 310POBbE.

be3onacHoe UCHONb30BaHKE BELECTB U XUMUUECKHUX PEAKLU B OBITY.

67 | IlpupoaHbIe HCTOYHHUKH YTICBOAOPOIOB (Yroib, IPUPOIHBIHN ra3, HeTh), MPOayKThl | 1
UX TepepabOoTKu, X POJIb

B OBITY U IIPOMBIIITICHHOCTH

68 | OCHOBBI 3KOJIOTHUECKOI IPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE OKPYKalo Ieit 1
cpenpl (IpeaenbHo nomycTrMast KoHteHTparws Bemects — [1/1K).

Posib XumMHHU B pelIeHUHN SKOIOTHYECKUX MPOoOIeM

Jlaboparopusbie padotsl 8 kimacc [lpaktuyeckas padora Ne 1. «3ydeHue cTpoeHuUs TIIAMEHN
Teopernueckas yacTs: ['OpeHHne — CIOKHBIN MPOLECC, COPOBOKIAIOIIMIACS BBIICICHUEM SHEPIUH, KaK NPABHJIO, B

BHJIE TEIUIA U CBeTa. Pa3inyaroT roMoreHHoe ropeHue (Hanpumep, npu paboTe ra3oBoil TOpeNiku), U TeTEPOreHHOE TOPEHUE (HalpuMep, TOPEHUE CIIUPTa U CyXOTro
roproyuero). B paccMoTpeHHBIX TpuMepax miamMsi IMEET CXOJHOE CTpoeHue. B HEM MOXXHO BBIZICTUTH TPH YaCTH.

BuyTpeHHMIT KOHYC TEMHOTO LIBETa (B CIIy4ae Ia30BOi ropeskyd CUHEro IBeTa) ¢ HU3Kou Temmneparypoii ~ 300—500 °C. 3aech npoHCXOIUT UCHApEHUE U Pa3IoKEeHUE
TOPIOYETO BEIIECTBA.



CpenHuii BOCCTAaHOBUTEIBHBIA KOHYC COCTOMT U3 CMECH BO3/yXa U TOPAIIETo ra3a. 3/1ech Mo BIusHIeM Oosee Bhicokoi TemmepaTypsl (1500—1800 °C) npomayKTs
HCHapeHUs U Pa3JIoKEHUs TOPIOYMX BEIIECTB aKTHBHO pearupyroT ¢ KUcaopogoM. Eciu gacTe yriiepoga octaércsi CBOOOIHOM, TO €ro MellbYaiiliie YaCTULIbI PACKAISIOTCS U
MPUIAIOT IIAMEHH SIPKOEe CBEUEHUE. JTa YacTh IuiaMeHu borata yrapHbiM ra3oM CO — CHIIBHBIM BOCCTAaHOBHUTEIIEM, [TOITOMY €€ Ha3bIBAIOT BOCCTAHOBHUTENLHOM. Touka
HanboJee BBICOKOM TeMItepaTyphl HaXOIUTCS Ha OCTPHE BOCCTAHOBUTEIEHOTO KOHYCA.

BHeIHuit OKHCITUTENBHBIN KOHYC 00pa3yeT HeBUAUMYO 000JI0UKY, OKPYKAIOIIYIO TUIaMsl. 311ECh MO BIMSHUACM 3HAYUTEIBHOTO TIPUTOKA *I¥19P01% BOvIyXa nporiexomim noioe oriierere ropiosiero
remeetna 20 COP)  HPO (npitropems eyxoro ropiosero a octione yporponi pagypee: oOpaszyercss N2). [Tpu 3ToM ocTtaérest 30BITOK KUCIIOPO1a, KOTOPBIM TPH BBICOKOW TeMIiepaTrype o0iagacT BEICOKOM
OKHCIIUTENBbHON aKTHBHOCTBIO, TOATOMY BHEIIHSSI YaCTh IJIAMEHN HA3bIBACTCSI OKUCIUTENILHOM. MICTIONB3ysl MOJIyB BO3yXa, MOKHO YBEIHYUTh TEMIIEPATypPy [IAMEHH.

IIpakTuyeckas 4acTh: HCHB OIIbITA: U3YYUTH CTPOCHUC TNTAMECHHU, ONPEACIIUTD TEMIIECPATYPY B PA3HBIX €TI0 30HAX IIPU UCHOJIB30BAHUU PA3JINIHBIX UICTOYHHUKOB TCILJIA .

Iepeuens damuuxos yugposoii rabopamopuu: JaATIUK TEMIIEPaTyphl TEPMONIAPHEIH. [JonornumensHoe 060py0osanue: IITATUB C 3aKUMOM; JepiKaTellb s MPOOHPOK;
CIUPTOBKA . Mamepuanvl u peakmuesbl: CIUPT STUIOBBIH; CyX0€ roproyee; cBeva.

Texnuxa 6ezonacnocmu.
1. . Pabora cBsi3aHa C OTKPBITHIM IJIAMEHEM — OEpErUTECh 0XKO0Ta.

2. . Tepmomnapa mocne u3BJICUEHHS U3 IUTAMEHH OCTBIBACT HE cpa3y — Oeperurech oxkora. 3.B ciupToBKe comepKUTCs roprodast XXKUAKOCT.

HHcmpykuuﬂ K 8blNOJIHEHUIO.

1.IlopxmrounTe BEICOKOTEMITEPATypPHBIN TAaTYHK (TEpMOTIapy) K pErHCTPaTopy JaHHBIX (KOMITBIOTEPY). 3aKpelnTe JaTYNK B IITATHBE TAK, YTOOBI €70 KOHYHK Kacalcs
(UTHIS CHUPTOBKH .

2 . 3axrure cnupToBKy. Korna nokasanus cTabMIM3UpyIOTCS, 3alMIIUTE 3HaYeHUE TeMIIEpaTyphl Ha cxeme miaMenu (puc. 1). 3.Ilepemernaiite qaTuuk TemMneparypsl B
CIIEIYIOIIYIO TOUKY TUIAMEHHU B COOTBETCTBUH €O cXeMou. [11ist aToro ocnabmusiite Mydry U nmepeMernaiite e€ (BMecTe C Jarkoi U JaTYHNKOM) B Hy)kHOe MecTo. Korma
MOKAa3aHUs CTAOMITU3UPYIOTCSI, CHOBA 3aHOCHUTE 3HAUCHUE TEMIIEPATYPhl B COOTBETCTBYIOIICH TOUKE HA CXEMY .

4 . Tax U3MEPLTE TEMIICPATYPY BO BCEX TOYKAX INIAMEHHU, OTMCYCHHBIX Ha CXEME . 5. HOBTOpI/ITe JIENCTBUS CO CBEYOM U CYXUM I'OPHOYHM.



6.00patute BHuMaHue! [Ipu u3ydeHnn CTPOCHUS TUIAMEHH CyXOro TOPIOYero ucrobdyercs 1/4 yacth TabiieTku. Kycouek roprodero moMemaroT Ha KepaMHIeCcKyro
IUTUTKY.

Puc. 1. Touku naMepeHus TeMIiepatrypsl IuiaMeHu 7 . BHecuTe B ItaMs CIUPTOBKH Ha TIOJIMHHYTHI TPOOUPKY. M3BIIekuTE TPOOUPKY M3 TUIAMEHH U PACCMOTPHTE €€
MTOBEPXHOCTb.

8 . IToBTOpUTE OMBIT CO cBevoi. Kakoro 1iBeTa obpazoBaics Hainét? YUTto 370 3a BemecTBo? Pe3ynbTaThl H3MepeHMiA/HA0I0ICHHA

Hcroununx Temneparypa okoio GpuTHIsA Temneparypa B cpeaneli yuactu | Temneparypa B BepxHel UYro oOpazoBasoch Ha
TETUIOTHI (Kycouka roproyero) IJIaMEHU YacTH TUIAMEHH MTOBEPXHOCTH MTPOOHPKH

1 CroupToBka

2 Cseua

3 Cyxoe roproyee

Boisoowi.

B BeIBOsIaX yKa3aTh, KAKOW UCTOUYHUK TEIUIOTHI MIPEANOYTHTENBHO HCIIOIB30BaTh B XUMHUYECKON J1a00paTOpuu U MoYeMy .

Koumponvuvie sonpocul:

1 . Kakoil ncTOYHHK MmiIaMeHu ObUT uconb3oBan? 2 . Kakas yacTh miaMeHu camas ropsyas?

3 . Jlo kaKkoi MaKCHMAaIIbHOHM TeMIepaTypsl yaa€Tcs mporpeth Tepmomnapy? 4 . Uto ropsiaee — HeHTp TIIaMEHU WK Kpast?
1. . TIlouemy cUpTOBKA TOPUT MOYTH OECIIBETHBIM ITAMEHEM, a CBEYa — CBETSIIMM? MO>KHO JIM UCIOIB30BaTh CBEUH B JTAOOPATOPUU BMECTO CIIUPTOBOK?
2. . Kakwue mpoaykThl TOpEHHS OJTMHAKOBHI Y CIIUPTOBKM W cBeun? 7 . 3amanue i nmoarotoBku k ['MA, BITP

ITpu HarpeBaHnu TBEPIBIX BEIIECTB B IPOOUPKE HEOOXOAUMO: 1.B35ITh NPOOUPKY B PYKH M HATPEeBATh Ty YaCTh, II€ JISKHUT BEIIECTBO; 2.3aKPEMUTh NPOOUPKY B IITATHBE U
HarpeBaTh Ty 4aCTh, [IE JCKUT BEIIECTBO;



3.B35Th IPOOUPKY B PYKH, IPOTPETH BCIO MTPOOUPKY, a 3aT€M Ty 4acCTh, [JI€ JEKUT BELIECTBO; 4.3aKPENUTh TPOOUPKY B IITATHUBE, TPOTPETH BCIO
pOOUPKY, a 3aTEM Ty 9acTh, T JSKUT BemecTBO . ([IpaBunbHEIi oTBET: 4 .)

8.3amanue 115 pa3BUTUS QYHKIIMOHAIBHON I'PaMOTHOCTH

B xuure Maiikna @apazest «Vcropus cBe4n» aBTOp OMUCHIBAET OIBIT, KOTOPBIA OH AEMOHCTPUPOBAJl Ha CBOMX JIEKLUAX. B muiaMs cBeun oH nomernan U30rHyTyIO
CTEKILTHHYIO TpyOKy. OHH KOHEI TPyOKH OIYCKAJICS HeAalIeKo OT (PUTHIIL, BTOPOIl BRIBOAMWICS Ha HECKOJIIBKO CAHTUMETPOB OT IUTaMeHU. Uepes3 HeKOTopoe BpeMsl K KOHITY
TPYOKH TOJHOCHIIN TOPAILYIO JIydnHy. [10ABISIIOCH 1aMsl, KOTOPOE CYIIECTBOBAJIO OT/IENBHO OT IJIaMEHU cBeur. Kak MOXKHO OOBSICHUTH 3TO siBJIeHUE?

OtBer: B 3T0i yacT miaMeHn IpoUCXOMUT UcapeHue napaduna. [laper mapaduna Ha Bo3ayXe, P MOIKUTAHUH, 3aTOPAIOTCS.

Puc. 2. OneIT ¢ INIaMEHEM CBEYU

JdemoncTpanuoHHblii dkciepuMeHT Ne 1. «Boidenenue u noznowienue menia — APU3HAK XUMUYECKOU PeaKyuuy

Teopernueckas yacTb. PaboTta nmpoBoguTcs npu u3ydeHnH TeMbl «lIpU3HaKy XUMHUECKHUX peaknuity. Beiienenue u

MOTJIOIICHNE TEIIOThI, U3MEHEHHE OKPACKU PACTBOPOB WITH BEILECTB, BHIACICHHE ra3a SBISFOTCS OCHOBHBIMHU MPU3HAKAME XUMHYECKHX peakiuii. Takke UMeeT CMBICI
MTOBTOPHUTH PA0OTy NIPU BBEJCHUH MOHATHS «TEIIOBOM 3D (EKT peakiym» .

HDaKTI/I‘IeCKaSI 4acThb. HGJ'II) pa60T1>1: MMPOACMOHCTPUPOBATDH BBIACJICHUE U TTOTJIONICHUE TCTIJIa TPU XUMUYCCKUX PCAKITUAX. CBs3aTh ITOKa3aHUS JaT4YUKa TEMIICPATyphI C
0CA3aTCIbHBIMHA OIIYINCHUSAMM.

Ilepeuenv oamuuxos yugpoeoii nabopamopuu: TATINK TEMIIEPATYPHI ITATHHOBBIH.
Honornumenvrnoe obopyoosanue: 1Ba XUMIIECKHUX cTakaHa (50 MiT), IPOMBIBANIKA C TUCTUIDTHPOBAHHOW BOJOH, CTAKAH JIJISI CIIMBA OTPAOOTaHHBIX PACTBOPOB.

Mamepuaner u peakmuewi: aTIOMUHUEBAS MTPOBOJIOKA WM Tpanyibl, 20%-HbIi pacTBop ruapokcuna Hatpusi NaOH, 10%-ns1it pactBop ykcycHoit kucinotst CH3COOH,
rugpokapoonar Hatpust NaHCO3 .



Texuuxa 6ezonacnocmu: 1 Pabotath B oukax. 2. Tpebyercs cobmoerrne Mep 6€30MacHOCTH MU PadoTe ¢ TUAPOKCHUIIOM HATPHUS M HArpeBaTeIbHBIMHU IPHOOpaMHU.

Hucmpyryusa k eeinoanenuio: 1.B xuMudeckuil ctakan Hanelite pactsop menoun NaOH. M3mepsTe ero Temnepatypy. IlomecTure rpanysisl UM IPOBOJIOKY aIFOMUHHUS TaK,
9T00BI HaJl HUMH OCTaBaJIcs cIoi xuaKocTu. Korma HaunETCS peaknus, oOpaTHTe BHUMaHKE IIKOJIIFHUKOB Ha BBIACJICHNE Ta3a M yBEJIIMUCHNE TeMIepaTypsl. JKeraTensHo
(ecnu peakiyst UAET HE CIAUIIKOM OypHO) IPOMUTH 0 KIIACCy U JaTh IIKOJIBbHUKAM IOTPOraTh CTaKaH, YTOObI YOEIUTHCS, YTO €r0 COIEPKUMOE pazorpenock. OTMeTbTe
MaKCHUMAalbHYIO TEMIEpaTypy pacTBopa. IlomydeHHbli pe3ynbTaT 3aHecCUTe B TaONHUILy .

v -~ v ? .
2.IIpomoiite naTuuk TeMnepaTypsl BOJOH. B cTakaH HanelTe yKCyCHYIO KUCIIOTY Ha 1/3 mo BbIcOTe. M3MepbTe €€ TeMmepaTypy.

Heooapmumu MOpUUsMHA HACBIIIBTE FI/II[pOKap6OHaT HaTpusl, NIOMCIINBAA JATYMKOM TEMIICPATYPHI. O6paTI/ITe BHUMAHUEC HIKOJbHUKOB Ha BbIACJICHUEC I'a3ad - IPU3HAK
XUMHUYECKOH pcaknuu. HOCMOTpI/ITe, KaK U3MCHACTCA TEMIIEpaTypa. Ot1MeThTE MHUHUMAJIBHYIO TEMIIEPATYPY pacTBOpPA.

[TosrydeHHBIH pe3ynbTaT YISHUKH 3aHOCAT B TAOJHITy. Pe3ynbTaThl H3MEepeHHH /HAOII0ICHHN

Pearupyromue BemecTBa Hauanenas TemnepaTypa pacTtBopa MaxkcumaltbHas/MUHUMATbHAS Brinenenne wiv noriomeHue
TeMIlepaTypa pacTBopa TEIUIOTHI

PacTtBOp menoun u amoMuHUN

PacTBOp yKCYCHO# KHUCIIOTHI U cola

Bu1600wbi: YkazaTh Mpu3HAKH XUMAYECKUX PEAKIIHH.
Koumponvusie sonpocui:
1. .IlpuBenute mpuUMepsl peaklnii, IPOTEKAIOIINX C BbIICICHUEM TEIUIOTHI.

2. . Jlng momydeHus HeraméHO! H3BECTH Mell IIPOKAIUBAIOT IIPH BBICOKOI Temrieparype. K kakoMy THITy MOKHO OTHECTH 3Ty peakiuro? 3.3aqanue Uit IOATOTOBKA K
I'"A, BIIP: Tonbko XUMHYECKUE SIBICHUS TIEPEUHUCICHBI B TPYIIIIE:

1.'openne cBeun, BEIaICHAE TOKAEBEIX Kallelb, KUIeHHe Bobl 2.CKUCaHue IOI0YHOTO COKa, CKICAaHHE MOJIOKA, pacTBOpeHHe Mena B ykcyce 3. TassHue cHera, TiaBIieHIe
CBHUHIIA, IPOTyXaHue KypuHOTO sitiia 4.00pa3oBanne TymMaHa, TOpeHre OEHTraIbCKOW CBEYH, TOPEHHE IIPHPOIHOTO Ta3a

JeMoHcTpannonnsiii IkciepuMent Ne 2. «Paznoscenue 600bt 31eKmpuieckum mokom

Teopernueckas yacTb. [lepen HawamoM pabOTHI CieayeT OOCYAUTh CO MIKOJILHUKAMH BOTIPOC: MTPOCTHIM HIIH CIIOKHBIM BEIIECTBOM sIBJIsieTCS Bojia. [lociie BhIIBMKEHNUS
YYaIUMHUCS PA3IUYHBIX TUIIOTE3 YUUTEh POCUT MPEUIOKUTH BAPUAHTHI UX 3KCIIEPUMEHTAILHOM MMPOBEPKH.

OOBIYHO TaHHBIH OIBIT PEKOMEHIYIOT ITPOBOIUTE B Iprbope I'omMaHa, yCTpOICTBO KOTOPOTO SBISETCS TOCTATOYHO CIOXKHBIM ISl BOCBMHKIIACCHUKOB. Y T00HEe ero
MIPOBOJUTH B MPUOOPE IS OMBITOB C NEKTPHUECKUM TOKOM, UCIIOIB3Yys B KauecTBe diaeKkTponauta 10%-Hbli pacTBOp rMAPOKCHIA HATPUS U CTaJbHbIE (JIydIlle HUKEIEBBIC)



aNeKTpoibl. Bo n3bexaHue BCrieHUBaHUsI PacTBOpa MPH AEMOHCTPAIIMH K 3JICKTPOIHUTY CeoyeT 100aBUTh STUIIOBBIN crupT (Ha 4 00bEMa pacTBOpa 3j1eKkTposuTa 1 00béM
95%-HoT0 pacTBOpa CIIUPTA) .

[paktugeckas gactb. Llens paboTer: chOpMUPOBATH IPEICTABICHUS Y YIAIIUXCS 00 aHAJIM3€ CIOKHBIX BEIIECTB M N3MEHEHUH MOJICKYII CJIOKHBIX BEIIECTB B XO/€
XUMHYECKUX PEAKIIHUH.

Hononrnumenvrnoe o6opyoosanue: IprudOP IS OMBITOB € JTEKTPHUIECKUM TOKOM; HCTOYHHK IIOCTOSIHHOTO TOKA: MPOOUPKH - 2 IIT., MPOHYMEPOBAHHbIC; TyUYHHKA; CIIHPTOBKA,;
MPOOKW — 2 T, MUHIIET .

Mamepuanvt u peaxmuewl: CIUPT STUIOBBIN, 10%-HBIii PacTBOP ILETOUH.
Texnuxa d6ezonacnocmu: Paborats B oukax. TpeOyroTcs crieruanbHble Mephl 0€30MIaCHOCTH MK paboTe C TUAPOKCHIOM HATPHS .

Hucmpyryusa k geinoanenuro: 1.3aTI0MHUTE IEKTPOIUTHIECKYIO BAHHY U IEMOHCTPAILIOHHEIE IPOOHPKH paCTBOPOM DJIEKTPOJIHTA 3apaHee, 10 YpOoKa.
2.IlpomemoHCTpHpYiiTe TPUOOP yIAHUMCS, OOBSICHHUTE €T0 YCTPOHCTBO U BKIIOUUTE TIOCTOSIHHBIN 3JICKTPHYECKHN TOK.

1. HaOmromaercs BBIICICHUE Ta30B Ha 3JIEKTpoaax mpudopa. OO0paTuTe BHUMAHUE YYAIUXCS HA TO, YTO OJIUH U3 Ta30B BBIICIACTCSA HHTCHCUBHEH U 3aHUMAET B JIBA
pa3za 6obIIni 00BEM IO CPABHEHUIO CO BTOPBIM T'a30M.

2. O6cynute HaOMIOJaEMBbIE TIPH3HAKA XUMHUYCSCKON PEaKIUK, CCIaiTe MPEANoI0KEeHH O TOM, B KAKUX MPOOUPKAX HAXOATCS KUCIOPOI U BOJOPOI. DICKTPOIIH3
MpeKpaTuTe, Korna B mpodupkax HabepETcst OKOIo 6 MJI BOIOPOAa U 3 MIJI KHCJIOpOa .

3. OOpaTuTe BHUMaHHUE Ha pa3IndHble 00bEMBI COOPaHHBIX ra30B. [IpoOHpPKH IIOTHO 3aKpOMTE IPOOKAMH TIOJ] CJI0EM NIEKTPOoINTa. TIerolel Iy9nHO# onpeaenuTe
HaJIM4ye KUCIO0po/ia B MPOOUpKe, ropsIel TydnHo MoJoKTuTe BOJOPOA. [IpenoxkuTe yqanmmMcs 3aHeCTH pe3yIbTaThl HaOM0AeHU B Tabnuily. Pe3ynpTars!

HAOJIFOICHUH
Howmep npobupku O06BéM raza HazBanue raza
1
2

Bv1600v1: OTpa3uTh, YTO MPOUCXOAUT C MOJICKYJIaAMHU CIIO’KHBIX BEIIECTB B X0OJI¢ XUMHUYECKON PeaKIIry.

Konmponvuvie sonpocei: 1. M0XKHO 1 TI0 BHELITHEMY BUY OTJIMYUTH ra3 BOJOPOJ OT rasza kuciopoaa? 2 .Kakue 4yacTHIbl COXPaHSAIOTCS B XO/I€ TPOTEKaHUs PeaKInu
pasnokeHus BOJIbI, a Kakue paspymatorcsi? 3 .Kak jpokazath, 4To B cOCTaBe caxapa CoziepiKaTcs aToMbl yriiepoaa?

4 3ananue s noarotoBku K [UA, BIIP. [Ipu coOupannu ra3o0B UCTIONB3YIOT PHOOPHI, IpeACcTaBICHHbIC Ha pucyHKe. C MOMOIIBI0, KAKUX U3 YKa3aHHBIX IPHOOPOB
MO>KHO cobupath Bomopoa? O6ocHyHTe CBOW OTBET, HCXOAS U3 CBOICTB IaHHOTO rasa.

Puc. 7. Ilpubops! mis codupaHus razos



JleMoHCTpanmoHHbIH skcniepuMeHT Ne 3. «3aKkoH COXpaHEHHUsS! MacChl BELLIECTB
Teopernueckas yacts. [Ipn n3yyeHnH JaHHOHM TEMBI LeIeCO00pa3HO CO3AaTh MPOOIEMHYIO CUTYALUIO, IS Pa3peIleHUs

KOTOPO# yJaIuecs BHIABUTAIOT TUIIOTE3bI, TPEOYIONINE IKCIIEPUMEHTAIBHON POBEpKU. [Ipr 00CYKICHNHU MPEIOKCHHBIX BAPUAHTOB MPOBEPKU BBIABHHYTHIX THIIOTE3
BOCHMHKJIACCHUKH MPEUIATAI0T Pa3InyHble BAPHAHTHI KOHCTPYKIIUHU TPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO AKTUBHOCTD, B X0/I€ KOTOPOU MPOUCXOIUT MEPEOCMBICIICHHE
MPUOOpPETAEMBIX 3HAHHM.

Ha ypoke yuammuecs y3Hatot o paborax M. B. JlomonocoBa u A. JIaBya3be, MOCBAIMEHHBIX OTKPHITHIO 3aKOHA COXPAHEHHUS MacChl BEECTB, (POPMYIUPYIOT 3aKOH, IPUXOST
K BEIBOJIY, UTO Macca BEUIECTB B XOJ€ PEaKINH TOJDKHA OCTaBaThCs OCTOSHHOW. JI0OMBIIICH MTOHUMAaHHS JaHHOTO TE3UCa, YIUTEIh JeMOHCTPHUPYET IKCIIEPUMEHT .

IIpakTuyeckas 4acTh. HeJ’IL pa6OTLII OKCIICPUMCEHTAJIbHO JOKAa3aTh 3aKOH COXpaHCHHA MAaCChbl BEIICCTB .

Hononnumenvnoe 06opydosanue: BECh TEXHOXMMUYIECKUE WX 3JICKTPOHHBIC; CBEYA; KOJI0A INIOCKOAOHHAsS 250 MIT; JTOKKA JJIS CKUTAHUS BEIIECTB.
Mamepuanvl u peakmugul: cBeya.
Texnuxa b6e3onacrocmu: BEIIOTHITH TPeOOBaHUS MU paboTe C OTKPBITHIM ITAMEHEM.

Hncempyryus k epinoanenuio: Ha pprdayKHBIX WITH SIIEKTPOHHBIX BECaX YPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUHTEIb 3aKUTaeT e€. Yuamuecs HaOIOAaloT, 9YTo B TeueHHe ~1
MUH PaBHOBECHE BECOB HAPYIIASTCS, YaIllKa C TOPSIICH CBEYOH MOJHUMAETCS BBEPX. Y YalIMMC 3aJaf0TCsl BOMPOCH: «Kak MO)KHO 00BsCHUTS HabmomaeMbli (akt? Kak
3TOT (haKT coracyeTcs ¢ 3aKOHOM COXPaHEHMS MacChl BeriecTB?» OOCyXICHNE TaHHBIX BOIPOCOB MIPUBOIUT YUAITUXCS K MBICJIN O TOM, YTO 3KCIIEPUMEHT IPOBEAEH
HEKOPPEKTHO, CIEAYET H3MEHUTh KOHCTPYKIIHIO IPHOOpa.

Vuutens 3apaHee JOJDKEH NOATOTOBUTE KOJIOY JOCTATOYHO OO0JIBIIOro 00bEMa C XOPOIIO [IOAOTHAHHOH IPOOKOH, B KOTOPYIO BCTAaBIICHA JIOXKEUKA.



B noxeuxe 3akperusercs ceeda. Bech nmpubop B cOope 3apaHee ypaBHOBelInBaeTcs Ha Becax (puc. 8) . Korna yuamuecs mpuxosr x
BEIBOAY, UTO OTIBIT CJIEAYET MPOBOIUTH B 3aKPHITOM IPUOOPE, YUUTENb JOCTAET BECH C KOO0, 3a)KUTaeT CBEdy, 3aKPEIUIEHHYIO B JTOKEUKe, BHOCHT B KOJIOY M IUIOTHO
3aKpbIBaeT. Yualiuecs BUIAT, YTO PABHOBECHE BECOB HE HAPYIIIAETCS B X0JI€ BCET0 IKCIIEPUMEHTA .

Puc. 8. [Ipubop a1t AEMOHCTpaIMH 3aKOHA COXPaHEHUS MacChl BEIIECTB

BriBoab!:
B BBIBOZIaX HEOOXOAUMO OTPA3UTh TE3HC, YTO MAcca BEMIECTB MPH MPOTCKAHUHA XUMHUYECKON peaKIIui COXPAHSIETCS .

Konmponsuvie sonpocei:
3agaHus Ut pa3BUTHS (PYHKIIMOHAIBHON ITPaMOTHOCTH
1. Ilpu ropenun npoB octaércs 301a. Macca 305161 MEHBIIIE MacChl B3ATBIX IS CKUTaHUS IpoB. Kak MOXKHO 00BSACHHUTH 3TOT (aKT?

2. Jlns mpuroToBJeHUsI MACHOTO OyJIbOHA MOBap B3 KycoK Msica Maccoit 1 kr . [Tocne Bapku kycok msica ctai Becutsb 800 r . [louemy macca m3mMeHmIach?

JlemoHcTpatmonHsIif skcriepuMeHT Ne 4. «Onpe/ienenne coctaBa Bo31yXay
Teopernueckas yacTb. Ilepen npoBeieHHEM 3KCIIEPUMEHTA yJalIMCsl HE0OX0AUMO OOBSCHUTEH YCTPOHCTBO MPHOOPA, YTO 03HAYAIOT AeTIeHUs. Taxke He00X0IUMO
yOeauThes, 4TO MPoOKa Mprubopa TePMETUYHO 3aKphIBAeT cocy. [IpakTuueckas yacTb. Llenb paboThl: SKCIIEPUMEHTATIFHO ONPEIEIUTh 00BEMHYIO JIOJ0 KUCIOPOa B

BO3/yXE .

Hononnumensrnoe obopydosanue: mpudOp ISt ONPEETICHNS COCTaBa BO3AyXa, IITATHB, CIMPTOBKA, CTEKIITHHAS MTAJI0YKa, JTyIHHA, CTAKaH C BOJIOM.
Mamepuanvt u peaxmuegbl: KpacHbIiH docop.

Texnuxa 6ezonacrocmu: C 0OCTOPOXKHOCTBIO 00paIIaThCs ¢ ropsmumM (hochopom.



HHcmpym;uﬂ K 8bINOJIHEHUTIO.

1. Kpucramm3aTop HamoIoBUHY 3aroIHUTE BoJ0H. Ha moBepXHOCTH BOIBI moMecTHTe GaphopoByro yamky ¢ 1—1,5 T cyxoro kpacHoro ¢pocdopa. 2.00patute BHUMaHHE
Ha HEOOXO0IMMOE YCIIOBHE 3KCIIEPUMEHTA — BIIAXHBIN Qochop UCTIonb30BaTh HeMb3s1! Docdopa 10mKHO OBITE B3ATO 00JIBIIE, YeM TPeOyeTcs IS CBSI3bIBAHUS BCETO
KHCIIOpO/ia, HAXOAIIET0Cs B COCY/IE.

1. Ortkpoiite mpoOKy mpuOOpa 1 MOMECTUTE KOJIOKOJI B KPUCTAITU3ATOP C BOIOW. [lorpy3uTre KOJIOKOI B BOXY HACTOIBKO, YTOOBI YPOBEHB BOABI COBIAAN C HIDKHUM
JieJieHueM Kosiokouia. [Ipu 3ToM HWKHUIN Kpal KOJIOKOJIa HE AOJKEH JOXOIUTh 0 JHA KpUcTauin3aropa . i1 3Toro KoiaoKoJl 3aKpenuTe B IITaTUBE WIH
MIOMECTUTE Ha JIHO KPUCTAJUIU3AaTOPa IBE€ CTEKJISIHHBIE MATIOYKH .

2. CwunbpHO pa3orpeB KOHEI CTEKIISTHHOH MaJ04KH, OIyCTUTE €€ B KOJIOKOI U mopokrute ¢pocdop. Kak Tompko pocdop 3aropencs, ObICTPO U3BICKUTE MAIOYKY H
3aKpOTE KOJIOKON PoOKoi. Kookos 3amomHsIeTcs TyCThIM OEIBIM THIMOM, COCTOSIIIAM H3 YacTHUCK POCHOPHOrO aHTHIPUAA.

3. [Ilpu ropennu pocdopa 00bEM Bo3ayxa BHYTPH KOJIIOKOJIA BHAYAJIE OT HArPEBAaHHUS HEMHOTO YBEJIIMINBACTCS, 3 YPOBEHD BOJIBI B KOJIOKOJIE MOHIKaeTes . [1o mepe
pacxomoBaHMS KUCIOPOAA TIaMsI TOCTETIEHHO TacHeT. benmsiit pocopHbIil aHTHAPUA pacTBOpseTcs B Boae . CoCyl oxXimaxmaercs, ra3 B KOJIOKOJIE TIOCTEIICHHO
yYMEHbIIaeTcs B 00bEMe . YPOBEHB BOJIbI B KOJIOKOJIE MOBBIIIAETCS . B KpucTamumsarop aosieiTe BOAbI B TAKOM 00beMe, YTOObI BHYTPU U CHAPY KM KOJIOKOJIA
YpOBHH OBLTH OIMHAKOBBI M COBIIJAIH CO BTOPHIM JIEIEHHEM KOJIOKOIIA.

6. OTKpOﬁTe HpI/I60p 1 Ipu moMoumu I‘Opﬂ]].lefl JIYYUHBI y'6eI[I/ITeCI> B TOM, 4YTO OCTaBIIUICS B KOJOKOJIE T'a3 HE NOAACPIKMBACT T'OPCHUS. PeSyJ'II)TaTI)I Ha6J’[IO}1€HPII71

Yucito maesieHuit B mpubope, 3ar0THEHHBIX Yucio geneHuii B mpudope, 3aroTHEHHBIX
BO3IyXOM (10 TIPOBEICHUS PEAKIINH ) ra3amu (II0CIe IMPOBEACHUS PEAKIINH ) .
Kakoii ra3 mpopearuponain?
BriBoabl:

B BeIBOJIaX yKa3aTh cojepikaHue KUCIopoa B Bo3ayxe (B %).

Kontponsnsre Bonpockr: 1.Kakoii ra3z pacxomyercs npu cxxuranud gocdopa B Bozayxe? 2.Kakoit 00péM kucmopoaa B Bozayxe? CKOIBKO 3TO COCTaBISIET B IPOLIEHTaX?
3.ITouemy a5 poBeACHUS SKCIIEPUMEHTa 0epyT U30BITOK ochopa?

4.Kakoif ra3 ocrayicst B KoJokose nocie cropanus pochopa? 5.3aganus mis noaroroBku k [UA, BIIP YkaxuTe, B KaKylo TPYIITy BXOIST BEIIECTBA, 3aTPA3HSIONINE
BO3AYX:

1. BOJsHOW Map, YIICKUCIBIN Ta3; 2.CEpHUCTHIN a3, OKCUJIBI a30Ta; 3.KUCIOPOI, a30T; 4.TeIHH, KHCIOPO.

9 kmacc
JdemoncTpauuoHHblii 3kcnepuMeHT Ne 1. «TenoBoii 3¢(pekT pacTBOpeHHsI BellleCTB B BOJE»

Teopernueckas 9acTb. PacTBOpeHNE BEIIECTB MPEACTABISET COOOH CI0KHOE (PHU3UKO-XUMHUECKOE SIBJICHUE, 3aBUCSIIEEe OT IPHUPOJIBI PACTBOPEHHOTO BEIECTBA U
PacTBOPHUTEIIA, OT TEMIIEPATYPHI X KOHLIEHTPALIUH 00pa3yoLIerocs pacTBopa.




IIpu pacTBOpeHNH KPUCTAIINIECKHIX BEIIECTB B BOJE IIPOMCXOMAAT TPH OCHOBHBIX Iporecca. 1.Pa3pymienne KpucTamInueckoi pemeéTki pacTBOPsEMOro BEIIeCTBa —
JHAO0TEPMUYECKHH IIPOLIECC.

1. Twunpparanus, T.e. B3aUMOACHCTBUE YACTHII (HOHOB WJIM MOJIEKYJI) PACTBOPSIEMOTO BEIIECTBA C MOJICKYJIaMU BOJIbI — 3K30TepMHUUecKuii mpormecc . 3.I1epeHoc
TUAPATUPOBAHHBIX YACTUIL OT TPAHMIIBI KPUCTAJUI-PACTBOP B OOIIMI 00BEM pacTBOpa, STOT MPOLIECC HE COMIPOBOXKIAECTCS HU BBIACIEHHEM, HU MOIJIOIIEHUEM
TETUIOTHI.

B 3aBucHMOCTH OT TOTO, TEIUIOBOH 3 (HEKT KaKOTO U3 JBYX MPOIECCOB (pa3pylieHHe KPUCTAIIA T THAPATAIAS YacTHIT) IpeobianaeT, o0mmid TermnoBoi s dekr
PaACTBOPEHUS MOXKET OBITh BEIUIMHON ITOJIOKUTEITEHON WITH OTPHIATESIHHOIM.

[paktudgeckast 9acTb. L{enb pabomsi: ONPENETUTH TEIUIOBOH 3((PEKT pacTBOPEHHS CEPHON KUCIOTHI, THAPOKCHIA HATPHUSI M HUTpaTa aMMOHUS .

Iepeuenv damuuros yugposoil 1abopamopuu: JaATIUK TeMIIepaTyphl INIATHHOBBIH .
Hononnumensvrnoe obopydosanue: ctakad Ha 150 M1 — 3 mIT.; CTEKITHHAS TAIOYKA; IPOMBIBAIIKA; MEpHAs IIPOOUpPKa; MIaTe’db — 2 T .
Mamepuanel u peaxmugul: cepHasi KUCIO0Ta (KOHII .); THAPOKCUA HATPHsI KPUCTAJUINYECKUIT; HUTpAT aMMOHUS .

Texnuxa 6e3onacnocmu: 1.CepHast KUCJIOTa ¥ TUIPOKCHI HATPHS SIBJISIOTCS arpeCCHBHBIMU BenecTBaMu. HeoO0XomMo octeperaTbest MX NOMaJIaHusl Ha KOXKY M OSKIY.
2.bepeus rnaza! 3.Heob6xoauMo MOMHHUTE NPaBUIIO pa3BeaeHus KucioT. 4.Ha pabouem MecTe TOKHBI ObITh HEUTpaAU3YIOLIHe CpecTBa: 2%-Hble pacTBOPHI
THAPOKapOOHATA HATPUS M YKCYCHOM KUCIOTBI.

HHcmpyKuwz K 8bINOJIHEHUIO

1.B nepBsiii ctakan Hanewte 50 M1 BobL. 2.C TOMOIIBIO TaTYMKA OTMPEACIIATE € TeMIepaTypy.

1. Otmepbre 10 MIT KOHIICHTPUPOBAHHON CEPHOM KUCIIOTHI M MEAJICHHO, IPH MEPEMEIINBAaHIH PACTBOPA CTEKIISIHHON NMAlI0YKOM BIMBaiiTe cCepHyo KucaoTy. ObpaTtute
BHUMAHUE Ha MOPSI0K CMEIIUBAHUS BOABI M CepHOI kucnoTel! CleanuTe 3a U3MEHEHHEM TEMIIEpaTyphl IPH PACTBOPEHUH KUCIOTHL. Hanbonee BEICOKOE TOKa3aHHUE

TEMIIEPaTyphl 3aHECUTE B TaOHIy. JIaTYMK TIATEIHLHO IPOMOWTE BOIOM.

2. Bo BTOpOii cTakaH MOMeCTUTE OKOJIO § T TBEPAOro MOPOIIKa TUIPOKCcHIa HaTpus U BieiiTe 50 it Boabl. ONyCTHTE AaTYMK TEMIIEPATyphl U IepeMeliaiiTe pacTBop.

OTMeTbTe caMoe BBICOKOE 3HauU€HUE TeMIepaTypbl. TIIaTenbHO NPOMOITe JaTYUK BOJOM.

3. B Tpetwmii ctakaH HachIbTe 15 I METKOKPUCTAIIMYECKOTO HUTpaTa aMMOHUS U nipuiieiite 50 mit Bosbl. OMyCTHTE AaTYUK TEMIIEpaTyphl U ObICTPO TiepeMenaiTe

pactBop. Hambosee HI3KOE 3HAUEHUE TEMITEPaTyphl 3aHECHTE B TaONIHITy.

PesynbraThl u3Mepenuit/HabnroaeHni

HUccnenyemas cucrema JuctunnupoBaHHas BoJa Boma + HSO04, Bona + NaOH Bona + NH/NOJ

Temmnepatypa, °C

Bovieoowi:



OTpasuth, Kakoi TEII0BOH AP eKT npeodianacT mpy pacCTBOPECHUHN B BOJIE CEPHOM KUCIIOTHI, HUTPAaTa aMMOHMS, THIPOKCHIA HATPHSL.
Koumponvuvie sonpocut.

1.06bscHAUTE, TOYEMY IIPH PACTBOPEHHUHU OTHUX BEIIECTB B BOAE BBIICIACTCS TEIUIOTA, APYTUX — Horiomraercs. 2. IIpennonoxute TemioBoi 3¢ ekt mporecca
PacTBOpEHHUs B BOJIE TUAPOKCHIA KU

[Ipaktrueckas padora Ne 1. DIEKTPOIUTHI U HEITEKTPOIUTHI
Teopernueckas gactb. [Ipu pacTBOpeHHH B BOJIe HOHHBIX COEIMHEHNH MOISIPHBIE MOJIEKYJIIBI BOJIBI OKPYXKAIOT (COJILBATUPYIOT) 3apsDKEHHBIE HOHBI, IEPEBOJIS X B PACTBOP.
MoutekymsipHBIE COSAMHEHHS COJILBATUPYIOTCS, HO HE pacIialafoTcs Ha MOHBI . B epBoM citydae pacTBOp IPOBOJMT MIEKTPHUECKUH TOK, BO BTOPOM HET .

OnpenenuTs NPUHAUIEAKHOCTh BELECTBA WIK PaCTBOPA BELLECTBA K AIEKTPOJIUTaM MOXKHO IIPY IIOMOLIY U3MEPEHHS AIEKTPOIIPOBOAHOCTH. ECiH 371€KTponpoBOAHOCTD
BEJIMKA, TO UCCIIEyeMbIil 0OBEKT — ANIEKTPOIUT. ECiiu 3HaUeHuE 3IeKTPOoNpoBOJHOCTH MeHbIe 20 MKCM/CM, TO 3TO HETEKTPOIIHT .

IIpakTHdeckast 9acTh.

Ue/lb pa60mb1: ONpECACINTb NPUHAIJICIKHOCTL BECUICCTB, cMece BelleCcTB U PacTBOPOB BEUICCTB K JJICKTPOJIUTAM U HEIJICKTPOJIUTAM .

Iepeuenv 0amuuxos yugposot 1abopamopuu’: JATIUK HIEKTPONPOBOJHOCTH . JloMonHUTEIbHOE 000pyIOBaHKe: CTaKaHbl HAa 50 MJI; IITATHB C 32)KKMOM; [IPOMBIBAJIKA .
Martepuaiibl ¥ peakTUBBL: JTUCTUIIMPOBAaHHAs BOAa; 1o 20 MII 3TUIIOBOTO criupTa, OeH3WHa, KepocHHa; 5%-Horo pacTBopa caxapossl, pacTBopa criuprta (1:1), 5%-Horo
pacTBopa xyopuaa HaTpus; 5%-Horo pacTBopa XJIOpOBOIOPOAa; 5%-HOT0 pacTBOpa THAPOKCHIA HATPHS, IIOBApEHHAs COJb (TBEpAas), caxap (TBEPABIIA) .

Texnuxa b6ezonacrnocmu. Ilpu paboTte ¢ TOPIOYNUMHU KUIKOCTAMH (CTIUPT, OSH3UH, KEPOCHH) BOJIU3U HE JOIKHO OBITH OTKPBITOIO OTHSL.
Hucmpyryus k gpinoanenuio:

1.B cTakaH moMecTUTE MOBAPEHHYIO COJIb M OIYCTUTE B CTAKaH JATUHK IEKTPONPOBOJHOCTH . [IpoBOAMT 1M COMB AyIeKTpUdecKuil TOk? 2. AHAJIOTUYHbIC AEHCTBUS
TIPOBEANTE C caxapo3oii . 3 . B crakan Haneiite 20 MJI HCCIETYEMOTO pacTBOPA.

1. OmyctuTe B HETO AATYHK JIEKTPOIPOBOAHOCTH, 3aKPETUIEHHBIHN B JIanKe mTatuBa. Habmronaite 3a n3aMeHEeHHEM 3HAYeHHUS dIIEKTPOnpoBoHOCTH. Korna mokazanus
JaTYMKa NepECTaHyT U3MEHSATHCS, 3alUIINTE eT0 3HaYCHHE B TaOIHILY .

2. OOparute BHUMaHHe! JIaTUUK IMOCTIE Ka)XIOTO OIBITA TIIATEIHHO MPOMBIBACTCS BOAOH. 6.3aTeM JaTUHK OITyCTHTE B CIEAYIOMINI pacTBOp . AHAJIOTHYHBIC TEHCTBUS
MpoJienaiiTe co BCeMHU pacTBOpaMHu. Pe3ynbTaTel U13MepeHui

Ne Hassanue BemectBa, pacTBopa 3HavYeHue AIEKTPOIPOBOIHOCTH, MKCM/CM DNEeKTPOIUT WU HETEKTPOIUT
OIlbITa

1

2




KOHmpOJleble eonpocwl.

1.06pa111a10T BHHUMAHHUEC, YTO HU JUCTUIIJIMPpOBAHHAA BOJd, HU TBépI[aﬂ COJIb HE IPOBOAT IJICKTPUICCKOI'O TOKA. Tem He MeHee PpacTBOp COJIM B BOJAC MPOBOAUT
BHGKTpI/I‘-IeCKI/Iﬁ TOK. OTO 3HA4YUT, YTO B paCTBOPEC OTKYIAa-TO MOABJIAIOTCA IMOABVMKHBIC 3apsIbI. HO,Z[ 9TO HaGJ’IIO,Z[eHPIe BBOIAT ONPECACIICHUE JJICKTPOJINTAa U MEXAaHU3M
BHGKT‘I)OJ'II/ITI/I'-ICCKOI\/II Jucconyanuu.

2 . Becerna nu BoagHbBIE pacTBOPHI BEIIECTB MPOBOAT ANIEKTpruueckuid Tok? He Bcerna, T.e. HEKOTOPHIE BEIIECTBA HE JAIOT MOHOB MPH PACTBOPEHHUH . ITO — BEIIECTBA C
MOJIEKYJISIPHON KpUCTaTndecKoil pemérkoit. 3.3amanus nis noarorosku k A, BITP

A) K X0poI111o pacTBOPUMBIM AJIEKTPOIUTAM OTHOCSTCS:
1.ruapokcun 6apust; 2.pocdar maraus; 3.cynbhua meau(ll); 4. xapOoHat kanpius. b) DekTprudecKuil TOK IMPOBOIMT:
1.pacTBOp 3TUIOBOTO CIUPTA; 2.paCcTBOP MINLIEPUHA; 3.paCTBOP TIIIOKO3bI; 4.pacTBOP THIPOKCHIA KATBIIHS.

JlabopaTtopusiii onbIT Ne 1. «BiausHue pacTBOPUTEINS HA JTUCCOLIHAIINION

Teopernyeckas yacTb. Bo MHOTHX XJIOpHAAX MEPEXOIHBIX METAJIOB CBS3HM UMEIOT B 3HAYUTEILHONW Mepe KOBAJICHTHBIA XapakTep . MaonospHbie pacTBOPUTEINH (CITUPT
WJIM alleTOH) COJIbBATUPYIOT MOJIEKYJIBI LIeMKOM. [Ipu 1o0aBiIeHUH BOJbI OHA COJIBBATUPYET UOHBI, BHI3BIBAS SJEKTPOIUTHUECKYIO JUCCOIMAIMIO . L[BeT pacTBopa mpu 3TOM
W3MEHSETCS, a DJIEKTPOIPOBOJHOCTh PE3KO BO3PACTAET .

[paktudgeckas gacth. Llens paboTer: cOpMUPOBATE IPEICTABICHUE O POIU PACTBOPUTEIS B DIICKTPOIUTHICCKON TUCCOIIHAIIHH.

Iepeuenv damuuxoe yugpogoii 1abopamopuy: TATIAK HEKTPOIIPOBOTHOCTH .
Hononnumenvroe obopydosanue: Ba BRICOKMX XUMUUECKUX cTakaHa (50 mi1); CTeKITHHAS MaloyvKa.

Mamepuanet u peaxmugor: CuCl2 6e3BOAHBIN (MMeeT KOPHIHEBEIH IBET . [1oaydaroT, HarpeBas KpUCTALUIOTHAPAT B YaIlIKe JJIS BEITAPUBAHUS . XPAHAT B TUIOTHO 3aKPHITOM
coCy/ie); aleToH WiIH CIHPT .

Texnuxa b6ezonacnocmu: 1 . CHEPT U alleTOH — roproyre BemecTa. He ucmonp30BaTh OTKpEITOE IuTamsl. CrielnanbHbIe Mephl 0€30IaCHOCTH MU PaboTe C TOPIOYUMHU
XKHUIKocTsAMH. V30eraTh momagaHus cojei Meau Ha KOXKY U OJEKIY, TaK KaK OHHU SITOBUTHIL.

2 . [Ipu nomajaHuy CMBITH XOJIOTHON BOJION O€3 MbLIA.
Hnempyxyus K 6blnoaHeruro.
1. B xumwudeckuii crakan HaceimbTe ~0,5 T 6e3BoaHOTO Xnopuaa meau (1) CuCl2 u Hanedte ~25 MiT CliUpTa WK alleTOHA .

2. PactBopuTE BEIIECTBO, TIEPEMENINBAs COACP)KUMOE CTaKaHa CTEKIISTHHOM Majio4Ykoi. Eciu pacTBOPUTE COMb MOTHOCTHIO HE yIaéTcs, akKypaTHO clieiTe
I0JIyYEHHBII pacTBOp B JIPYroil cTakaH.

3. HOprSI/ITe B paCTBOp LIyl JaTYWKaA SJICKTPOIIPOBOAHOCTU U U3MCPLTE DJICKTPOIIPOBOJHOCTD .

4. OOpaTtuTe BHUMaHUE Ha IBET pacTBopa. [Ipuieiite x pactBopy 25 mi Boxsl. [lepememniaiite, oOpaTiuTe BHUMaHHE HAa H3MEHEHHE OKpacKu. 5.M3mMeppTe
3JIEKTPONPOBOJHOCTb NOTYYEHHOI'O PacTBOpA .



PesynbraThl u3amepenuit/HabroaeHui

BermecTBo | D1eKTpONpPOBOJHOCTE B CIIUPTE (AIIETOHE) DIEKTPOIPOBOAHOCTH MOCTE JOOABICHUS BOJBI

Xnopun menu (II)

Bv1600b1: OTpaznuTh BIMSIHNE PACTBOPHUTEIIS HA HIIEKTPOIIPOBOAHOCTD COJIH.

Koumponvusie sonpocwr. 1.0 4éM CBUAETENBCTBYET POCT JIEKTPONPOBOJAHOCTH COJH MpH Jo0aBieHuu Bobl? 2 . [Touemy uzMensieTcs uset pactsopa? 3 . Kak Biuser
MPUPOIa PACTBOPUTEISI Ha AIEKTPOIUTUIECCKYIO JHCCOLHALINIO?

JlabopaTtopHsrit orbIT Ne 2. «CHiIbHBIC U Cc1a0bIe 2JIEKTPOIUTHI)
Teopernyeckas 4acTh. DIEKTPOIUTAMU HA3BIBAIOTCS BEMIECTBA, PACTIAIAIONINECS HA MOHBI BCIEICTBUE AIIEKTPOIUTHIECKOM

Jucconuanuu. PaCTBOpLI SJICKTPOJIUTOB SABJIAIOTCA NPOBOAHUKAMU BTOPOI'O POJad, TaK KaK IMPOBOIAAT BHGKTpI/I‘{eCKI/If/'I TOK 3a c4ET HoHOB. [1o crmocoOHOCTH K
BHGKT'pOHHTI/I‘IeCKOﬁ AUCCOLrAalU SJICKTPOJIMTHI YCJIOBHO pa3ACiIAtOT Ha CUJIbHBIC U cnabwie. CUIbHBIC SJICKTPOJIUTBI NPAKTUYICCKHU IMOJTHOCTBIO JUCCOUMNPOBAHBI HA HOHBI
B p336aBJIeHHBIX pacTBOpax . K HrM oTHOCATCS MHOTHE HEOPraHUYCCKHUE COJIM, HEKOTOPBIC KUCIIOTHI U MICTIOYU

. CnaOsle QJICKTPO- JIUTHI JIMIIb YaCTUIHO AUCCOLUMHUPOBAHBI HAa NOHBI, KOTOPbIC HAXOAATCA B JTUHAMHWYCCKOM PaBHOBECHHU C HCANCCOLIMUPOBAHHBIMHU MOJICKYJIaMHU . K
CI1a0BIM QJICKTPOJIUTAM OTHOCATCA MHOTHEC OPIraHNYCCKHUE KUCJIOTEI 1 OCHOBAHHA .

IIpakTuyeckas 4acTh. Ue/lb pa60mz;z: OIIPCACIINUTD, ABJIAIOTCA JIA BIAAHHBIC BEIIECTBA CUJIbHBIMU UJIN CIa0BIMHU QJICKTPOJIUTAMU HAa OCHOBAHUH U3MEPCHUSL
SJICKTPOIIPOBOAHOCTHU UX PACTBOPOB .

Tlepeuenv 0amuuxoe yugpogou 1abopamopuy: ATIUK HIECKTPOIPOBOJHOCTH .
Jonoanumenvhoe obopydosanue: TPH XUMAYECKHX cTakaHa (25—>50 MuT), MpOMBIBAJIKA C TUCTHIUTUPOBAHHON BOJIOH .
Mamepuanvt u peaxmueni: 10 Y%-Hble pacTBOPHI CONSHOM, A30THOM U YKCYCHOM KHCIIOT (3K€NaTeNnbHO B KanedbHUIAX ); (GUiIbTpoBaIbHast Oymara .
Texnuka b6ezonacnocmu: Cobnronaiite Mepsl 0€30MaCHOCTH MPH PabOTe C KUCIOTAMH H IIETOYaAMH.
Hucmpyryusa k geinonneHuio:
1. B tpu crakana Hajeire o 25—50 M1 TUCTHIUTHPOBAHHOW BOJIBI.
2. B nepBsIii cTakaH 700aBbTe | Ko yKCYCHOM KHUCIIOTHI, BO BTOPOH — COJISIHOM, B TPETHI — a30THOM.

3. U3MepbTe AMIeKTpOIpoOBOTHOCTE KAXKIOTO PACTBOPA, BEITHpAs IIyN (GMIBTPOBAIBLHON OyMaroi mocie Kaxmaoro u3MepeHus . Pe3ynbraTel n3MepeHuit

No 3HaYeHUE IEKTPONPOBOTHOCTH, MKCM/CM HazBaHue BBIJaHHOTO BeleCTBa
poObI
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Boiso0bi: OTpaSI/ITe MPUHAJICIKHOCTD BEIICCTB K CUJIbHBIM U CIa0BIM QJICKTPOJIUTAM. KOHTpOJ’ILHBIC BOIIPOCHI:

1.ITouemy pacTBOp COJISTHOM KHUCIIOTHI JyYIlIe MPOBOIUT SIEKTPUIECKUI TOK 110 CPABHEHUIO C PACTBOPOM YKCYCHOM KHCIOTHI? 2.K KakuM AJIeKTponuTaM OTHOCUTCS PacTBOP
a30THOM kucaoThI? 3 . 3amanue s moarorosku k ' MMA, BITP

(DOpMyJ'ILI TOJIBKO CIIA0BIX QJICKTPOJIMTOB IMMPEACTABJIICHBI B PAAY:

l.Ca(OH)2, H2$, H2$O4 2.H2603, NII3-I120, H2$ 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JemoncTpanoHHbIi onbIT Ne 2. «3yueHne BIUSHUS Pa3IniHbIX (PAKTOPOB HA CKOPOCThH PEaKIIHI)
Teoperndeckas gacTb. CyIecTBYIOT pa3Hble MOAUGMUKALNH IPHOOPA I H3yISHUS XUMHUIECKIX Peakii. B oqHONH KOHCTPYKIINH POJIb PEaKTOpa BEITONHAET OOBIIHAS
npobupKa, B APYroi, 6onee coBpeMeHHOl, — cocyn JlannonbTa.

OnHaKo TEXHHUKA JEMOHCTPALNH SKCIEPUMEHTA OCTaéTCs OMMHAKOBON. MeHseTC s JINIIb TOPSIOK CMEITHBAHUS pearnpyromux Bemects. CHavgaIa B IpOOHPKY-pPeakTop
3aJMBaeTCS PACTBOP KUCIOTHL, a B HETO IIOMENTaeTCs TBEPAOE BEMIECTBO (IIMHK, MPaMop).

[paktudgeckas gacth. Llens paboThl: U3yUHUTH BIUSHIE Pa3IAIHEIX (PAKTOPOB Ha CKOPOCTh XUMUIECKON PEaKIInu.

Ilepeuenv 0amuuxoe yugposou 1abopamopuu: TATIUK TEMIIEPATYPhI INTATHHOBBIH.

Hononnumenvrnoe obopydosanue: pudOp I U3YICHUS CKOPOCTH XUMUIECKUX PEAKIIHIA; SICKTPHUUECKas TUINTKA; CTaKaH XUMHYecKUi Ha 250 MII; IImaTens;
KpUCTAJUTH3aTOp JJIs PpOMBIBaHUsI cocynoB Jlanmonbra; mpodupku [1X-21 (3 mT.) .

Mamepuanet u peaxmugul: consiHas kucnora (4%-Holit); comstaas kucinoTta (10%-Helif); KyCOUKE MpaMopa; HOPOIIOK MpaMopa; yKCycHas KicioTa (6%- HBIi); IIUHK;
nepokcu] Bomopoaa (3%-usiit); muokcua mapranma (1V) .

Texnuxa bezonacnocmu: CoON0AaTh MpaBuia paboThl C KUCIOTaMH U HArpeBaTeIbHBIMH DJIEKTPUYECKHUMH MTPUO0- paMH .

HHcmpyKuuﬂ K B8blNOJIHEHUIO.

? o

Onvim 1.BriusiHue NPUPOBI pearupyronux BEIMIECTB HA CKOPOCTh XUMHUYIECCKOH PEeaKIiy

B JI ite 3 M 1 M i 6%-Hbiii 2—3 B i
OJIHO KOJIeHO cocyna JlannospTa HanelTe 3 Mi PacTBOp YKCYCHOMU KHCIOTHI ( 6%-HBIil pacTBOp), B APYroe KOJICHO IIOMECTUTE rpaHyJibl IMHKA. Bo BTOpO#

cocyn Jlan- nonpra Haneire 3 mit 1 M cosstHO# kucnotsl ( 4%-Hbli), B Apyroe KoneHo — 2—3 rpanysisl HuHKa . [Ipucoenunure cocyns! JIanno0apTa K MAHOMETPUYECKUM
TpyOKam.



Obpamume snumanue! OJHOBPEMEHHO TepesieiTe KUCIOTH B cocyAax JlaHaonbTa K rpanyiaM uHka. CpaBHUTE YPOBHH KUJKOCTH B MAHOMETPHUECKUX TPyOKax.
VYyammecst 1enaroT BHIBOJ O pa3HOM CKOPOCTH XMMHYECKHUX PEAKITHH .

Onwvim 2. Biusuue KOHLICHTPALNU PEAarupyronux BEIIECTB Ha CKOPOCTh XUMHUYECKOMN peakuun

B oxno koneno cocyna Jlangonsta Hanente 3 M 4%-Ho COISTHOM KUCIOTHI, B IPYTroe KOJIEHO MMoMecTuTe 2—3 rpaHynsl uHKa . Bo BTOpoit cocyn Jlanmonbta Haneire 3
M1 10%-Holi CONSTHOM KUCIIOTHI, B IPYroe KoJeHo — 2—3 rpanyJisl HuHKa. [Iprcoenunute cocynsl JIaH10IbTa K MAHOMETPHUYECKUM TPYOKaM.

OO6patute BHUManue! OTHOBPEMEHHO IepeNieiiTe KUCIOTH B cocynax JIaHo0nbpTa K TpanysiaM uHKa. CpaBHUTE YPOBHH KHUJIKOCTH B MAHOMETPHUIECCKHIX TPYOKax.
VYyammecst 1enaroT BBIBOJ O Pa3HOW CKOPOCTH XHMHYECKHUX PEaKIUH.

Onvim 3. BnusiHue TeMIepaTyphl pearupylonX BEIIeCTB Ha CKOPOCTh XUMUYECKON PeaKIiy

B onHo xoseHo cocyna JlanponeTa Hanedte 3 M 10 % comnsiHOI KMCIOTHI, B Ipyroe KOJIeHO MoMecTuTe 2—3 rpaHynsl HuHKa . Bo BTOpoii cocyn Jlannonsra Haneiite 3 M
10%-Holi comnsi- HOM KUCIIOTHI, HarpeToil Ha BosHo Oane 110 50 °C, B apyroe koneHo — 2—3 rpaHyinsl nuHKa. [IprcoenunnTe cocyas! JlannombTa K MAHOMETPHYECKUM
TpyOKaMm.

Ob6parute BHUMaHue! OHOBPEMEHHO TepeneiTe KUCIOThI B cocynax Jlannonpra k rpanynam nuHka. CpaBHUTE YPOBHU XKHUIKOCTH B MAHOMETPHUUECKUX TPyOKax.
VYuamuecs AenaroT BbIBOJ O pa3HON CKOPOCTU XMMUYECKUX PEAKLHH .

Onvim Ne 4. BausiHue MOBEPXHOCTH CONPUKOCHOBEHUSI PEArnpyrOIIUX BEIECTB HA CKOPOCTh XUMHUUECKOH peakuuu

B oxHo kosneno cocyna Jlannonesra Hanelre 3 mit 4%-HoH CONSHON KUCIOTHI, B JPYroe KOJeHo moMecTuTe 1 r Mmpamopa, B3sTOro B BUe Kycouka. Bo BTopoit cocyn
JlannoneTta HaneiTe 3 M1 4%-HOH COJISIHOM KUCIIOTHI, B Ipyroe KojeHo — 1 T moporka Mpamopa. [Ipucoeaunute cocyasl JlannonsTa kK MAaHOMETPUIECKUM TPyOKaM.

Obpamume snumarnue! OJHOBPEMEHHO TIEpeIeHTe KUCIOTH B cocyaax JIaHonbpTa K MpaMopy IuHKa. CpaBHUTE YPOBHH KHUJIKOCTH B MAHOMETPHICCKHX TPYOKaX.
VYuamuecs IenarT BBIBOJ O Pa3HOM CKOPOCTH XUMHYECKUX PEAKIIUM.

Onvim 5. BnusiHue KaTanu3aTopa Ha CKOPOCTh XUMHUYECKOH peakIuu

B crakan ¢ Bomo#t, Harperoii 1o 50 °C, momecTHTe 2 NeMOHCTpaluOHHEBIEe TpoOupku ¢ 2 Mt 3% -HOTO pacTBOpa IMEPOKCHIA BOAOpOIa. BeimepkuBaioT mpoOupku B BOZE
0K0J10 2 MuH. VI3BiekuTe NPOOUPKH U3 BOASHON OaHU U MPOJEMOHCTPUPYHTE yUalluMcs Pe3yabTaT — Ha CTEHKaX MPOOHPKH MOSIBIIIMCH IMy3BIPbKH I'a3a Kuciopoaa. B onny
13 IpOOMPOK BHECHTE HA KOHUMKE IIIaTelst nnokeua maprania (IV) . HabmonaioT sHepruvHOE BBIIEICHNE KHCIOPOIA.

Koumponvuvie sonpocei: 1.0T kaknx (pakTopoB 3aBUCUT CKOPOCTh XUMHYeckol peakiun? 2.IToyemMy pasnoxkeHHe nepoKkcuia BOJOPO/ia B IPUCYTCTBUH IMOKCHIa MapraHia
(IV) cHauana un€t o4eHb OBICTPO, a 3aTeM 3aMesieTcs?

1. 3aganus s pa3BUTHS QYHKIHMOHAIBHON IPaMOTHOCTH:



o
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t B Tpu ommHaKoBbIe IPOOUPKN YIEHNUKH HAIIMITH 1O 5 MJI PACTBOPA COJISTHOMN KUCIOTHI OAHHAKOBOH KOHIIEHTpaun. B nepByro
MPOOUPKY MTOTIOKIITH CTPYXKKH JKeJie3a, BO BTOPYIO — CTPYKKH IIMHKA, B TPETHIO — CTPYKKH HEM3BECTHOTO CBETIIOTO SIPKO OJIECTAIIETO

Metaisia. Hanbonee MHTEHCHBHO BBIZIeNIEHHE ra3a HaOI0JalId B TPEThEl MPOOUPKE ¢ HEM3BECTHBIM MeTalioM. Bo BTOpoii mpobupke ¢ IMHKOM MHTEHCHUBHOCTH BBIACTICHUS
ra3a ObUIa MEHBIIIE, YeM B TpeThel. B mepBoii mpoOupke ¢ ’KeIe30M HHTCHCHBHOCTD BBIACTICHNUS ra3a ObUIa HANMEHBIIICH.

a)/lelicTBre Kakoro (akTopa, BIMSIONIETO HA CKOPOCTh Peakluu, Habmoaanu ydamuecs? 6) Kakol MeTann MOT HaXOIUTbCA B TpeThel mpooupke? 3aluInnTe Ha3BaHUe
MeTaa.

1. Ha rpaduke npeacraBieHa 3aBUCUMOCTh KOHLIEHTPAIIMH NCXOHBIX BEIIECTB U MPOAYKTOB PEAKIIMH OT BPEMEHH POTEKaHUS PEAKIIUU:
Puc. 20. I'paduk 3aBUCEMOCTH KOHIIEHTPAIIMN UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKIIMX OT BPEMEHH MPOTEKAHUS PEaKIIIHI

Onpe):[enHTe, Kakas KpuBas OIMUCBIBACT USMCHCHNUE KOHIICHTPAIIUN UCXOJHBIX BEIICCTB, a KaKasd — IIPOAYKTOB PEAKINU .

[lepeveHb TOCTYITHBIX HCTOYHUKOB HHPOPMAITUH

1.Bacumse B.I1., Mopo3osa P.I1., Kouepruna JI. A. [IpakTiukym 1mo aHamuTHYECKOH XUMUH: Y4ued. mocodue st By30B .-M .: Xumust, 2000 . — 328 ¢ . 2.'pocce 3.,
BaiicmanTens X. Xumust 11 1r0003HaTeIbHBIX. OCHOBBI XMMHH U 3aHUMaTeNTbHbIC onbITEL. ['JIP . 1974 . Tlep . ¢ Hem .- JI .: Xumus, 1979.

—39%c.
1. [epnromnsu B.®. Mup Boasl. — JI .: Henpa, 1979.-254 ¢ .
2. Kwmma .M . O6mas xumus . [Tpaktukym L-mukpo . PykoBoncTBo mis crynenroB . — M .: MY, 2006 . — 322¢ .
3. Hcnonb3oBanue mudpoBhIX TabopaTopuid Ipyu 00y4eHnn XuMuu B cpenneit mkone/ becrnanos I1. U. lopodees M.B., Kunuu .M ., 3umuHa A

M., Opxexosckuii [1.A.- M .: BUHOM . Jlaboparopwus 3nanwmii, 2014 . — 229 ¢ .



Kpucramnel. Kpucrammoruaparel: Meronndeckue ykazanust k 1abopatopHsiM padotam. Mudraxosa H. I11., ITerposa T.H., Paxmarymmna 1. ®. — Kazanb: Kazas.
roc. TEXHON . yH-T ., 2006 . — 24 c .

Jleencon U .A. 100 BompocoB 1 OTBETOB IO XMMHHW: MaTteprabl IS IIKOJILHBIX pedepa- TOB, (PaKyIbTaTUBHBIX 3aHATHH 1 ceMUHApOoB: YdeOHOoe ocodue. — M .:
«U3natenbctBo ACT»: «M3marenbctBo Actpensy, 2002 . — 347 c .

Jleencon U . A . Xumuueckue peakmnuu: TernoBoit 3¢ dekr, paBHoBecue, ckopocTh . — M .: OO0 «M3marenberBo Actpens, 2002 . — 192 ¢ . 9.JIypse 1O. 1O.
CripaBOYHUK 110 aHaTHTHYeCKOH XuMuu. — M .: Xumus, 1971 . — C . 71—89.10. Hazaposa T.C., I'pabenkwuii A .A ., Jlaspoa B. H. Xumuueckuii sSkcriepuMeHT B
mkonie . — M .: [Ipocsemenue, 1987 . —240 ¢ .

Heopraandeckast xumus: B 3 1./Tlox pexa. FO . JI . TpetbsixkoBa . T . 1: ®U3UKO-XUMHYECKHE OCHOBBI HEOPTAHUICCKON XUMUH: YUYESOHUK JUIsI CTYJI. BBICII . y4eO .
3aBeneHuit/M . E . Tamm, 1O . [ . TpetbsixoB . — M .: M3natenbckuii eHTp «Akagemusi», 2004 . —240 ¢ .

[TerpsroB 1.B . Camoe HeoObIKHOBEHHOE BemecTBO B Mupe . — M .: [lemaroruka, 1976 . — 96 ¢ . 13.Ctpensaukosa JI. H. U3 yero Bcé cnenano? Pacckasbl o
BemectBe. — M .: Slyza-ipecc . 2011 . — 208 c.

CycnennukoBa B .M, Kucenesa E . K. PykoBoacTBO 110 IPUTOTOBJICHUIO TUTPOBAHHBIX pacTBOpoB . — JI .: Xumus, 1967 . — 139 c.

®apaneii M. Uctopust cBeun: [lep. ¢ anrn ./Ilog pen . b . B . HoBoxxunosa . — M .: Hayka . ['naBHas pegakuus Guznko-mareMaTHueckoi aurepatypsl, 1980 . —
128 ¢ ., un . — (bubnuoreu-ka «KBaHT»)

. Xomuenko I'. I1.,CeBactrsiHoBa K . U . OxucnutensHO-BoccTaHOBUTENBHBIC peakiun . — M .: [Ipocemenne, 1989 . — 141 ¢ .

. OHnuknoneaus g geteid. T.17 . Xumust / ['nas . pen .B. A. Bonoaun, Bex . Hayd . pexa . 1 . Jleencon . — M .: ABanrta +, 2003 . — 640 ¢ . 18 . Optumo JI . Bona:
KHHTa O CAMOM Ba)KHOM BeEIIeCTBE B MUpe: Tiep. ¢ pun . —M .: Kommacl'nxg, 2019 . — 153 c.

19 . YeptxoB U.H ., )KyxoB I1.H. Xumuueckuii 3KCIIepUMEHT ¢ MaJIbIMHU KOJIMYEeCTBaMU peakTuBoB . M .: IIpocBemenue, 1989 . — 191 ¢ . 20 . Caiir MI'Y . [Iporpamma
Kypca XUMHUH s yqamuxcst 8—9 kiaccoB 00mmeo0pa3oBaTeIbHON ITKOJHI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemproq .

. Caiit ®UIIU. OTKpHITHIN OaHK 3aJaHAHN U (POPMHUPOBAHUS €CTECTBEHHOHAYYHOH TPaMOTHOCTH .

https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

. Caiir Enunas xomtekiust 1inpoBbix oOpaszoBaTebHbiX pecypcos http://school-collection .edu.ru/catalog . 23 . Caiit ®enepanbHblil HEHTP HHPOPMALTUOHHO-
obpazoBarensHbIX pecypcos . http:/fcior.edu.ru/




