MyHununajgbHoe 0101KeTHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHne
«HukHeKy/10HCKas CPeTHAA IIKOJIA»

IIpunsara CorunacoBana YrBepxnaro
Ha 3acelaHuM  3aMECTHUTENIb JUPEKTOpa IO
HGI[aFOFI/IIIeCKOFO COBE€Ta %" . Mupexrop MBOY ulhf,x'n‘?x"’y'lm“(cxauch,wﬂ mKoay
ITpoTokon Nel5 VBP 2L ELRALS [ E -
ot 01.08.2022 1. /O.A . Kucenepa/
01.08.2022 . Tpukas o 00 ot 01.08.2022 r.
Ne45

PabGouasi nporpaMmma no XumMmHuu
¢ NCNoJIb30BaHUeM 00opynoBanus neurpa «Touka pocra»
s odydawmuxesa 8 — 9 kiaccon
Ha 2022 — 2023 yueOHbIii rojg

Cocrasurens: XXykosa H.H., yuntens xumun u 6uonoruy,
BbICIIasl KBATM(UKAILIMOHHAS KaTErOpus

n.Ypycosckas, 2022 roa



ITosicHuTeIbHASI 3alHCKA
Pabouvas mporpamma 1mo XMMUHU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTABICHA HA OCHOBE IMOJIOKEHUH © TpeOOBaHUU K pe3ysibTaTamM
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl, MpeACTaBIeHHBIX B DeiepaibHOM roCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIaPTE€ OCHOBHOTO
oOmiero obpa3oBaHuUs, YTBEP)KICHHOTO NpuKa3oM MunucrepcTBa oOpazoBanust U Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom [Ipumepnoit
nporpammbl  BociuTaHusi, OcHOBHOHM oOpasoBarenbHOi mporpamMmmbl OOO MBOY «HwxkHekynolckas cpemHss IIKOia»  AIanTHPOBAHHON
OCHOBHOHM 00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOTO obOmiero oopazoBanusi MBOY «HwmxkHekynoiickas cpeanss mkonaNe, mnpumepHoi paboueit
nporpammbel  UHCTHUTYTa cTpateruu pa3BuTHs oOpa3zoBanus Poccuiickoit Axkagemuu oopazoanust M, 2021
B COOTBETCTBUHU C
- [Tonoxxenunem o pabodeil mporpamme yue6Horo npeamera, kypca MbOY «HukHekynoickas cpeiHss IIKoia»
¥ OPHEHTHPOBAHA Ha PEATU3aIMIO B IEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM HanpaBieHHocTel «Todka pocTay, CO3JaHHOTO
Ha Oaze MBOVY «HmxkHekynolckass cCpegHsis IIKOJa» C LEJNbI pPa3BUTUSA Y OOYYaroIIMXCS €CTeCTBEHHOHAYYHOW, MaTeMaTH4eCKOH,
MH(OPMaLIMOHHON I'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO U KPEATUBHOI'O MBIIIIEHUSI, COBEPILIEHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYUYHOH U
TEXHOJIOTMYECKON HAMpPaBICHHOCTH, a TaKXKe Ui MPAKTHUYECKON OTpabOTKH y4yeOHOro mMarepuaia mo y4yeOHbIM mpeaMeraM «DPusnka», « XuMus»,
«buomnorns, «TexHomorus.

Ha 6a3e uentpa «Touka Pocrta» obecmeunBaercsi peanuzanus 0Opa3oBaTeNbHBIX MPOrpaMM ECTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOM
HaAIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHM C TpeOOBaHUSAMHM 3aKOHOJATENbCTBA B cepe 00pa3oBaHUS U C Y4ETOM PEKOMEHIALUI
®enepalibHOTO omepaTopa yueoHoro npeameta «Xumus». O0pazoBareiabHas IporpaMMa Mo3BOJISIET HHTETPUPOBATh PeaTu3yeMble 3/1€Ch MOAXOMIbI,
CTPYKTYpy M cojepKaHHe NpH opraHuzaluu oOyueHus XuUMuUU B 8-9 KiaccaX, BBICTDOEHHOM Ha 0a3e I000ro M3 JOCTYHHBIX Yy4eOHO-
meroanyeckux komiiekcoB (YMK). Mcnonb3oBanue o0opyaoBaHus IEHTpa
«Touka pocTay M0O3BOJSET CO3JaTh YCIOBHUS:

* 1715 PaCHIMPEHUS COIEPIKaHUS IKOJIBHOIO XMMUYECKOTr0 00pa30oBaHus;
* /17151 OBBIILIEHUS TO3HABATEIbHOM aKTUBHOCTH 00YYaIOLINXCS B €CTECTBEHHOHAYYHOU 0071acTH;

* Ui pa3BUTHUS JTMIHOCTH peOeHKa B mporiecce 00yUeHUs] XMMHH, €r0 CIIOCOOHOCTEH, (POPMUPOBAHUS U YIOBIETBOPEHHS COIIMATIEHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

17 pabOTHI ¢ OJIapEHHBIMU IIKOJILHUKAMH, OPTaHU3AlMA UX PA3BUTHS B PA3IMYHBIX 007aCTAX 00pa30BaTENbHOM,
TBOPUYECKOM JEATEITBHOCTH.

[Tpumensis mudpoBsie Ta00paTOPUN HA ypOKaxX XMMHH, y4alldecs CMOTYT BBIIIOJHUTH MHOXKECTBO J1aOOPAaTOPHBIX
paboT ¥ SKCIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue noaxo/0B K CTPYKTYPHPOBAHUIO MAaTEPUAJIOB

B oopa3zoeamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .MeTob! U3ydeHHUs BEIIECTB U XUMUYECKUX SIBIICHUH. DKCIIEPUMEHTAIbHbIE OCHOBBI XUMHUHU .
2 . IlepBoHauanbHble XUMUYecKue NMOHATUS . 3 . PacTBophl. 4.OCHOBHBIE KJIacChl HEOPraHUYECKUX COCAMHEHUH. 5. Teopust 3JIeKTpOIUTHYECKOM

JTUCCOIMAIU. 6. XUMHYECKHUE peaKIuu. 7. XUMHUYECKHE 3JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJNIOB U UX COCIMHCHH).

B ocHOBY BBIJIE/ICHUSI TaKUX Pa3/elIOB 3aJI0KEH XMMHUYECKUN SKCIIEPUMEHT, TPAJAULIMOHHAS cHcTeMa M3ydeHuss XuMuu. OCHOBHOH (hopmoit
y4eOHON NEATEILHOCTH SIBJISICTCS XUMHUYECKHHA JKCIIEPUMEHT, MPOBOJMMBIA B BHJIE JIA0OPATOPHBIX, MPAKTHUYECKUX pPadOT W JIEMOHCTpAIlUil.
JIeMOHCTpallMOHHBIA HSKCIIEPUMEHT TMPOBOAMTCS B TOM ClIydae, €CIM OH OMNaceH /i BBINOJIHEHHUS Y4YallUMUCA WM HMEIOIIMICS mpubdop
MIPE/ICTABJICH B €IMHCTBEHHOM 3K3EMILISPE.

Just u3yyenusi npeamMera «XUMHUsD> HA ITane OCHOBHOI0 001iero oopasosanus orsogurcst 140 yacos: 8 kiacc - 70 gacos; 9 kinacc —70 yacos.

Jlannass oOpa3oBaTelbHas MporpaMMa OOECHEYMBAE€T YCBOGHHUE YYAIIMMUCA BaXHEHIIMX XUMUYECKHMX 3aKOHOB, TEOpUW U TOHATHUM;

dbopMHUpyeT TPENCTABICHUE O POJIM XUMHUH B OKPYXKAIOIMIEM MHUPE M KH3HU 4elioBeKa. [IpyM 3TOM OCHOBHOE BHHMAHHE YACTSETCS CYINTHOCTH
XUMHYECKHUX PEAKIUI U METOJaM UX OCYIIECTBICHHUS.

OnHUM U3 OCHOBHBIX IPHUHIIAIIOB MTOCTPOCHHS MPOTPAMMBI SIBJISICTCS MPUHITUI JOCTYITHOCTH . DKCIIEPUMEHTAJIbHBIC JTAHHBIC, MTOJIYICHHBIC
YUYalIUMUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIlUMCSl CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toxxonel, 3a0KEHHBIE B COJIEpKAHUE MPOTPaMMBbI Kypca, CO3al0T HeOOXOAUMbIE YCIOBUS JJISI CHCTEMHOT'O YCBOGHHUS YYaIIMMUCS OCHOB HAYKH,
IUTst 0OecTieYeH s Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBYS O0YUYESHHS HAa JIMYHOCTD Y4allerocs.

dopmupyembie 3HaHUS JODKHBI CTaTh OCHOBOU CHCTEMBI YOCKICHUN IIKOJILHUKA, IICHTPATBHBIM SIPOM €TI0 HAyYHOTO MUPOBO33PCHHUSI.

Onucanue MmarepuajIbHO-TEeXHU4YECKOM 0a3bl HeHTpa «Touka pocray,
HCIIOJIBL3YEMOI'0 ISl peajiu3anum 00pa3oBaTejibHBIX NPOrpaMM B PpaMKax INpenogaBaHUs

XM

Hudgposasa (komnviomepnas) nadopamopusa (I[VI), nporpaMMHO-aNMapaTHbIi KOMIUIEKC, JATYMKOBAas CHCTEMa — KOMIUIEKT Yy4eOHOro
000py/I0BaHus, BKIIOYAIOMIMM W3MEPUTENbHBIN 0JI0K, MHTep(Eeic KOTOPOro Mo3BOJIsIeT 00eCcleuynuBaTh CBSI3b C MEPCOHAJIBHBIM KOMIBIOTEPOM, U
Ha0Op JAaTYMKOB, PETUCTPUPYIOIINX 3HAUEHHS Pa3InYHbIX (PU3NYECKUX BEITUUUH.

Jamyuk memnepamypol nA1AMUHOEHLIE — TIPOCTON M HAIEXKHBINA AATUUK, IPEJHA3HAYECH JUISl U3MEPEHUs TEMIIEPATypbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer pasnnunbiii tuana3zod usMepenuit or —40 go +180 °C. TexHuueckue XxapakTepUCTUKH AAaTYUKA YKa3aHbl B UHCTPYKIUH IO
JKCITyaTauuu. Jamuux memnepamypsl mepmonapualil NpeIHa3HadeH Uil n3mepenus temmnepatyp 10 900 °C. Mcnonb3yercs npH BBIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHHEM TeMIIepaTyp IJIaMEHH, IUIABJICHUS U Pa3IoKEHUs BEIIECTB.

Jamuuk onmuyeckoii naomuocmu (Koaopumemp) — TpEeIHA3HAYEH JUISI U3MEPEHHUsS ONTHYECKOM IUIOTHOCTHM OKpAlllEHHBIX PAacTBOPOB.
Hcnonp3yercs npu nzyueHuu temM «PactBopbl», «CKOPOCTh XUMUUECKHUX PEAKIIHI», ONpeeIeHMH KOHLIEHTPAUH OKPAIIEHHBIX HOHOB.

Jamuuk pH npenHazHaueH JUIsl M3MEpPEHMsI BOJOPOAHOro mokaszarens (pH) BOIHBIX pacTBOPOB B pa3iIMYHBIX MCCIEJOBAHUSAX OOBEKTOB
OKPYKaIOIIEe Cpebl.

Jlamyuk 31eKkmponpoeoonocmu NpeHa3HAuYEH ISl U3MEPEHUsI YACIbHON 3JIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHCIIE M BOJHBIX PacTBOPOB
BeniecTB. [IpumensieTcs npu n3y4yeHUuu TEOPUH FIEKTPOIUTUIECKON TUCCOLMAIIUY, XapaAKTEPUCTHUK BOJHBIX PACTBOPOB



Jlamyuk xn0puod-uono6 CIOIb3YyeTCs A KOJUYECTBEHHOIO ONPEIEIECHUs COJAEPKAaHUS MOHOB XJIOpa B BOJAHBIX PacTBOpax, IOYBE, MPOIYKTAaX
nutanus. K natuuky noaxirodaercs noHoceneKTuBHbIN aektpon (MCD) (pabounii anmekTpos), HOTeHIHan KOTOPOro 3aBUCUT OT KOHIICHTPAIUH
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiyyae oT KoHueHTpanuu annoHoB Cl. Ilorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpPEAHA3HAYCH IJIi KOJMUYECTBEHHOTO OIPENEICHUS HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYKAIOIIEW Cpeabl: BOAE,
oBoIIax, (PyKTax, KOJIOACHBIX U3AETHUIX U T.1I.

Mukpockon yugpoeoit npenqHazHaueH U1 U3yueHs: GOpMbI KPHUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeqHazHadeH IJIs TOJYYCHHUS U JEMOHCTPAIIMM CBOMCTB TOKCHYHBIX MApPOB U Ta30B .
OTH BemecTBa INOJYYarOTCd B KOJNOe-peakTope, W NpHU HarpeBaHuu (wiM Oe3 HarpeBaHMs) Tra3000pa3Hble BEIIECTBA MPOXOAAT Yepes
MOTJIOTUTENIbHBIE EMKOCTH (HAcaIKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a morjiomaercs >KUIKUMU U TBEPIbIMU
peareHTamu, a TaKKe aKTUBUPOBAaHHBIM YIIEM. ANnapaT Yalle BCEr0 UCIOIb3YIOT AJIS MOJIYyYEHUS U JEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3yYEHUU TEMBI
«CKOpOCTh XMMHUYECKOW peakiuu» U TerioBoro 3¢ dexkra xumudeckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUECKUX PEAKIHil CIeqyomux (HakTOpOB: MPUPObl PEarupyroIIUX BEUIECTB, KOHIICHTPAIUM PEarupyrolIiuX BEIIeCcTB,
IUIONIA/IM TPAHULBI pa3ziena a3 B reTepOreHHbIX cucTeMax (MMOBEPXHOCTH COPUKOCHOBEHUS MEX/y pearipyrolIMMH BEIIECTBaMU), TEMIIEPATYPhI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o3amop — TPHUCIIOCOOTICHNE, HCIONB3yeMOe B JabopaTopuu Ui OTMEPHBAHHSA ONpEAETIEHHOT0 00béMa >kuakoctu. llumerkn
BBIMTYCKAIOTCS TMEPEMEHHOT0 M TMOCTOSHHOTO 00bEéMa. B KoMIUIeKTHl 000pyAOBaHUS ISl MEAMIIMHCKHX KIJIACCOB BXOISAT yNOOHBIE MHIETKH-
J103aTOPBI OJIHOKAHAJIbHBIE, T03BOJISIFOIINE HACTPOUTh HEOOXOAUMBIN 00BbEM OTOMpPAEMON KUIKOCTH B TPEX pa3IUYHbIX JUAa30HAX.

bana kombéunuposannaa npenHazHadeHa sl HarpeBa CTEKISHHBIX U (ap(opoBBIX COCYIOB, Korja TpeOyeTcs co3laTh BOKPYT HarpeBaeMoro
CoCy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, N30eXaTh HCIOJIb30BaHUS OTKPBITOTO IUIAMEHU M PacKaJiEHHOM 3nekTpuueckoi cnupanu. Kopmyce
KOMOMHHMPOBAHHOW OaHM ceNaH U3 amroMUHU. JKUIKOCTHAsS 4acTh KOMOMHHUPOBAHHOM OaHU 3aKphIBA€TCS KOJIbIIAMH PA3TUYHOTO AUAMETPA.
Ilpuéop ona nonyyenus 2a3z06 WCIONB3YyeTCS NI MOJMy4eHHUs HEOOJIBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJIOPOAA),
YIJIEKUCIIOTO Ta3a.

Pabouas nporpamma no xumuu ajs 8—9 kiaccos

C MCIIOJIb30BaHNeM 000pyaoBaHud HeHTpa «Touka pocra»

Ha 06a3ze mentpa «Touka Pocra» oOecneumBaercs peanu3aiyisi 0Opa30BAaTEIbHBIX IMPOrPaMM €CTECTBEHHO-HAYYHOH W TEXHOJOTHUYECKOU
HalpaBJIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHHM C TPeOOBaHMAMHU 3aKOHOJATENbCTBA B cdepe 0o0pa3oBaHUsS U C YyYETOM DPEKOMEHaIuil
®denepalibHOTO orepaTopa yueOHOro npeamera « XUMHUs».

Ob6pa3zoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBAThH PeATU3yeMble MOAXO0/Ibl, CTPYKTYPY M COZIepKaHHE MPH OpraHU3alUU 00yYEeHUsI XUMHUH
B 8—9 Kyaccax, BRICTPOCHHOM Ha 0aze Jt000ro U3 OCTYIMHBIX yu4eOHO-MeToaudecKkux kKomiiekcos (YMK).

Hcnonb3oBanue obopynosanus «Touka poctay npu peanuszauuu nanHoi OIl mo3BosisieT co3naTh yCaoBUS:

-1JI1 paCIIUPEHUSA COACPIKAHUSA IIKOJIBHOT'O XUMHWYECKOT'O 06pa3013aH1/I$[;

-JUIs TIOBBILIEHHUS TO3HABATEIbHOM aKTUBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 00s1acTy;



-JUI Pa3BUTHUS JIMYHOCTU peOEHKaA B mpolecce 00y4yeHHs XMMHUH, €ro ClIOCOOHOCTEH, (POPMUPOBaHUS U YAOBIETBOPEHUS COLMATIBHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE];
-JU1sL pabOTHI C 01apEHHBIMU IKOJFHUKAMH, OPTaHU3AIUU UX PA3BUTHUS B PA3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPYECKOM AEATETBHOCTH.

HopMmbl o11eHOK 32 Bce BUIBI IPOBEPOUYHBIX PadoT

«5» — YpOBEHb BBINOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIHHOTO: OTCYTCTBHE OIIMOOK, KaK 110 TEKYIIEMY, TaK H I10
npeaplIyneMy yaeOHOMY MaTepuaiy; He 0osiee 0HOro HeJo4ETa.

«4» — ypOBEHb BBINOJIHEHHS TPEOOBAHMH BBIIIE YAOBIECTBOPUTEIBHOTO: HATHYKHE 2—3 omMO0K min 4—6 HeOoYETOB 10 TEKyLIeMy YIeOHOMY
marepuaiy; He Oonee 2 omrOoK 1 4 HeTOYETOB MO MPOIIEHHOMY MaTepHally; UCIOJIb30BaHNE HepAIIMOHAIBHBIX MIPHEMOB PEICHUs ydeOHOH
3a/1a49u.

«3» — IOCTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBITIOJIHEHHS TPeOOBaHUH, IPEIBIBIIEMBIX K KOHKPETHOH padoTe: He Oosee 4—6 ommbok wim 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—5 ommOoK nim He OoJiee 8 HETOYETOB IO MPOIICHHOMY YUeOHOMY MaTepray.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAHUI HIUXKE yJOBICTBOPUTEIBHOTO: Hajuue Oosee 6 ommoOok nian 10 HeoueToB Mo TEKyIeMy MaTepHay;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



IIVIAHAPYEMBIE PE3YJBTATBI OCBOEHUA
YUEBHOTO TPEJAMETA «XHMHSA» B OCHOBHOM HIKOJIE

M3yuenne XuUMHM B OCHOBHOH INIKOJIE HAIpaBICHO HA JOCTH)KE- HHE OOYYalOIMIMMHUCS JIMYHOCTHBIX,
METAaIpPeIMETHBIX U MPEJIMET- HbIX PE3YJIbTaTOB OCBOCHHS y4eOHOI 0 IpeAMeTa .

JIN4HOCTHBIE pe3yJbTaThI

JlnuHOCTHBIE pE3yJabTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro OOpa3oBaHMsA [OCTUTAIOTCS B XOJe
o0y4yeHMsT XMMHUU B €IUMHCTBE Yy4eOHOM M BOCIUTATENbHOM aesTenpbHocTH OpraHu3alyd B COOTBETCTBUM C
TpaAulIMOHHBIMU pOCCHfICKI/IMPI COUOKYJIbTYPHBIMUHN NYXOBHO-HPABCTBCHHBIMH HEHHOCTAMU, IIPUHATEIMU B 06HIGCTBC
IpaBWIaMd M HOPMaMH IOBEJEHUs, M CHOCOOCTBYIOT MpOIecCaM CaMOIIO3HAHUS, CAMOPAa3sBUTHUS M COLMAIM3ALMU
00y4JaroImxcs .

JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCJIE B YACTH:
Ilampuomuueckoz2o 6ocnumanus

1) LEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHMYECKOMY M HAy4YHOMY HACIEIHIO,
NOHMMAaHUS 3HAYEHHs XU- MHUYECKON HAYKU B KU3HHM COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
uH(popMaIell 0 mepeioBbIX JOCTHKEHHAX U OTKPBITUAX MUPOBON M OT€YECTBEHHON XUMHUH, 3aMHTEPECOBAHHO-CTHU B
HayYHbIX 3HAaHUAX 00 yCTPOWCTBE MUpa U OOIIECTBA;
I'pascoanckozo 6ocnumanusa

2) MMpEACTABJICHUA O COMAJIbHBIX HOPMAxX U IMpaBUJIaX MCKIJINYHOCTHBIX OTHOIIICHHUH B KOJIJIEKTHUBE, TOTOBHOCTH K
pa3HOOOpa3HO COBMECTHOW JEATENIbHOCTU IPH BBHIMOJIHEHUH YUeOHBIX, IO3HABATENbHBIX 337a, BBIOJHEHUU
XUMHUYECKUX SKCIIEPUMCHTOB, CO3JaHHUN y‘-Ie6HLIX IMPOCKTOB, CTPECMIICHUA K B3aMMOIIOHMMAHWIO W B3aMMOIIOMOIIHN B
nporecce 3To yueOHON J1esSTeNbHOCTH; TOTOBHOCTH OLIGHMBATh CBOE MOBEAEHHE M MOCTYNKU CBOMX TOBapHIIEH C
IMO3WIIUH HPABCTBEHHLIX U ITPABOBLIX HOPM C y‘-IéTOM OCO3HaHHUA HOCHC}ICTBI/Iﬁ TIOCTYIIKOB;



Lennocmu nayunozo nosnanus

3) MHpOBO33PEHYECKHUX IPEJICTABICHUM O BELIECTBE U XUMHUYECKOH peaklUud, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BU THS HAyKd U COCTABIAIONIMX OCHOBY [UIsl MOHMMAaHHs CYLIHOCTH HAy4HOH KapTUHBI
MMpa; HpeCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3AUMOCBA3SIX YEIOBEKa C MPUPOIHOM
CpeZoi, O PO XUMUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) TIO3HABaTENbHBIX MOTHBOB, HAIPABJICHHBIX HA TOJTYy4YEHHE HOBBIX 3HAHUM 1O XUMHH, HEOOXOIUMBIX IS
00BsICHEHUS HAaOJII0/1aeMbIX TIPOLIECCOB U SIBJICHUH;

5) MO3HABATENLHON M MH(POPMAIIMOHHON KYJIBTYpHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIHLHOIN paboThI ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOM JTUTEPATYpPOil, JOCTYITHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAIIOHHBIX TEXHOJIOTHI;

6) uHTepeca K OOY4YEHHUIO M IO3HAHUIO, JIF0OO3HATEIBHOCTH, TOTOBHOCTH U CIOCOOHOCTH K CaMOOOpa30BaHMUIO,
UCCIIE0BATENbCKOM AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAllpaBJICHHOCTU U YPOBHS 00Y4€HMS B JallbHEHIIEM;
Dopmuposanus Kyabmypol 300p06ba

7) OCO3HaHHUS LIEHHOCTU >KHU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHM Ha 310POBBII
00pa3 *KU3HU, OCO3HAHUS MOCIEICTBUI U HETIPUATUS BPEIHBIX NPUBBIUEK (YIOTPEOIEHHs alKoroisl, HApKOTHKOB,
KypeHus1), HeOOXOMMOCTH COOJIIOICHUS MpaBKi 0€30MaCHOCTH MPU 00paleHUH ¢ XUMUYECKUMH BEIIECTBAMH B OBITY
Y pealbHOMU KU3HH;

Tpyoosozo 6ocnumanusa

8) KOMMYHHUKAaTMBHOI KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOH, y4eOHO-UCCIIeN0BaTENbCKOM, TBOPUECKON U
APYTUX BHJAX NEATEIbHOCTH; MHTEpEca K MPAaKTHUECKOMY M3YYEHHIO MPOodeccuil U Tpyaa pa3aIMyHOro poja, B TOM
YUCJIe HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM MO XMMHUH, OCO3HAHHOTO BHIOOpA MHAMBHIYAIBHOM TPaeKTOpUU
NPOJOIKEHHS 00pa30BaHUs C YYETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOLIECTBEHHBIX MHTEPECOB U
NoTPEOHOCTEHH;

IKon02uneck020 6ocnumanus
9) DKOJOTHYECKH LEeIeco00pa3HOro OTHOIICHUS K TNPHUPOJAE KaK MCTOYHHMKY >KM3HM Ha 3emiie, OCHOBE e€



CYIIECTBOBAHMSA, MOHUMAHUS IIEHHOCTU 3[0pPOBOTO M 0Oe3omacHoro odpasa *KHM3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K
COOCTBEHHOMY (U3HUECKOMY U NICUXUYECKOMY 3[J0POBbIO, OCO3HAHHS LIEHHOCTU COOJIIOJIEHHS INPaBUl OE30I1aCHOTO
HOBEJICHHS TIPU paboTe C BEIIECTBAMH, A TAK)KE B CUTYAIMAX, YIPOKAOLINX 37I0POBBIO U )KU3HU JIIO/ICH;

10) cnocoOHOCTH MPUMEHSTHh 3HAHUS, NOJy4yaeMble IIPU HW3YYEHUU XUMHH, JUIS PELICHUs 3a]ay, CBSI3aHHBIX C
OKpYXXaloIlled TPUPOJHONH CpEloil, MOBBIMIEHUS YPOBHS HKOJOTHYECKOH KYJIbTYpHI,0CO3HAHHUS TJI00AIBHOTO
XapakTepa 9KOJIOTHYECKUX MPoOIeM U Iy-Tel UX pellieHHs IOCPEICTBOM METO/I0B XMMHUH;

11) DKOJOTMYECKOr0 MBIIUICHHUSA, YMEHHMs pYKOBOJCTBOBATHCS UM B II03HABATEIILHOM, KOMMYHHMKATUBHOU U
COLIMAJILHOM MIPAKTHKE.

MetanpeaMeTHble pe3yJIbTaThl

B COCTaBC MeTaHpeﬂMeTHBIX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC IJId q)OpMI/IpOBaHI/ISI MPIpOBOS?;pGHI/I?I
O0IIIeHAyYHbIC TIOHATHUS (3aKOH, TEOPHs, MPUHIIUII, THIO0TE3a, (DAKT, CHCTEMa, IPOLECC, IKCIEPUMEHT | JIp.), KOTOpbIE
I/ICHOJIB?,YIOTC?I B eCTCCTBCHHO-Hay‘-IHI)IX y‘-IC6HI)IX Hpe[[MCTaX 1 TTO3BOJIIKOT HA OCHOBE 3HaHI/If/'I N3 3TUX HpCI[MCTOB
dopMmHpoBaTh TpEJNCTAaBICHHE O IIEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YyHHUBEpCAlbHbIE Y4YeOHbIE IeHCTBHS
(mo3HaBaTenbHbIe, KOMMYHUKATUBHBIE, DPETyJSATUBHbBIE), KOTOpble oOecneynBalT (OPMHpPOBAHHME TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YIEOHO! IeATeTbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOEHHUS 00pa3oBaTeNbHON MpPOTrpaMMbl 1O XHMHHM OTPaKalOT OBIAJICHUE
yHI/IBepcaJ'II)HI)IMI/I IIO3HABATCIIbHBIMU ﬂGﬁCTBHHMI/I, B TOM YHUCIJIC:
bazosvimu nozuueckumu oelicmeusmu

1) YMeHI/IeM HCIIOJIB30BATH HpI/IéMH JJOTUYCCKOIr0 MBIIIJICHUS HpI/I OCBOCHHNU 3H3HI/II>11 paCKpBIBaTI) CMBICJIT
XUMHYECKUX MOHITHIA (BBIACTATh UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3bC APYTUMU TTOHITHSIMH ),
HUCIIOJIB30BATh ITOHSTUS IJISI O6L$ICH€HI/I$[ OTACJIBHBIX (baKTOB nu SIBJIeHI/IfI; BI)I6I/IpaTB OCHOBAHUA " KpI/ITepI/II/I JJIs
KJIacCU(PUKALUNA XUMUYECKHX BEIIECTB U XUMUYECKUX PEaKIUi; YCTaHABIUBATH MPUYUHHO-CIEACTBEHHBIE CBSI3U



MEXIy OOBEKTaMU U3YYCHUS, CTPOUTH JIOTHYECKHE PACCYXJACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, MO aHAJOTHUH);
JIeNIaTh BBIBOJABI M 3aKIIOYEHMS;

2) yYMEHHEM MPUMEHATH B IPOIECcCe MO3HAHMS CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, CIIOJb3yeMble B XUMUH,
peoOpa3OBhIBATh IIUPOKO MPUMEHSEMBbIE B XHMHUH MOJCIBHBIC MPEACTABICHHS — XHMHYECKHN 3HAK (CHMBOI
AJIEMEHTA), XUMHUYecKass (opMysia U YpaBHCHHE XMMHUYECKON pEakIMu — IPU PEIICHUU Y4eOHO-TTO3HABATEIBHBIX
3a/1a4; ¢ y4€TOM 3THX MOJIEIbHBIX MPEJICTABICHUN BBISBISATH W XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKU
M3y4aeMbIX 00BEKTOB — XUMHUYECKHMX BEUIECTB M XUMHUUECKUX PEAKIINN;
baszoevimu uccnedosamensckumu oelicmeusmu

3) yMEeHHEeM HUCHOJb30BaTh MOCTABICHHBIE BOMPOCHl B KaYyeCTBE MHCTPYMEHTA MO3HAHHUSA, a TaKKe B Ka4eCTBE
OCHOBBI JIJIs1 YOPMUPOBaHUS TUIIOTE3BI 110 TPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUH;

4) mpuoOpeTeHHe OIbITa MO MIAHUPOBAHHIO, OPTAaHU3AIMU U MPOBEACHHUI0 YUCHUYECKHX IKCIIEPUMEHTOB: YMEHHUE
HaOJI0/1aTh 32 XO- JIOM IPOIIecCa, CAMOCTOSITEILHO MPOTHO3UPOBATEH €r0 Pe3yNbTar, (OpMYyIHPOBATH 0OOOIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEAOBAHMS, COCTABIIATh OTYET O MPOJICIIAHHON padoTe;

Pabomoii ¢ ungpopmayuein

5) yMeHHEeM BBIOMpPATh, AHAIM3UPOBATb M HMHTEPIPETUPOBATh HH- (POpMAlMI0 pa3NUYHBIX BUAOB U (OpM
NpeACTaBICHHS, TOJYyYaeMyt0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIMTEpATypa XUMHUUYECKOTO COMIEPIKAHNU,
CIIpaBOYHBIE OocoOus, pecypchbl IHTepHeTa);

6) yYMEHHEM TNPUMEHATh pa3IUYHbIE METOJbl M 3alpoChl MPU TO- HCKe U 0TOOpe HHPOpMAIUH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJAUMBIX IS BHITIOJHEHHS YY€OHBIX U MO3HABATEIHHBIX 33/a4 OMPEIeIEHHOTO
THUIIA; TPUOOPETEHHUE OIBITA B 0OJIACTH MCIIOIH30BAHUSI HHPOPMAIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIaIcHNE
KYJIbTYypOH aKTUBHOTO MCTIOJIb30BAHUS PA3TUYHBIX TTIOMCKOBBIX CHCTEM;

7) YMEHHEM WCIOIb30BaTh W aHATM3MPOBATH B TMporecce Y4eOHOM W HCCIENOBATENLCKOW JESITETbHOCTH
UHPOPMAIMIO O BIMSHUU MPOMBIIIJICHHOCTH, CEIBCKOTO XO3SMCTBA W TPAHCIOPTAa HA COCTOSIHHE OKpPYKaroIIe



MPUPOTHOM CPEIIbL;
Yuuegepcanvnvimu kommynukamuenvimu oeiicmeusmu

8) yMeHHEeM 3ajJaBaTh BOMPOCHl (B XOJe AHWANOra W/WIM JUCKYCCHH) IO CYIIECTBY OOCYKIAeMOW TEMBI,
(bopMyIMpPOBaTH CBOU MPEJI0KEHHST OTHOCUTEIBHO BBITIOJTHEHHUS TIPEJIOKEHHON 3a/1a4K;

9) npHOOpEeTeHUE OIbITa MPE3EHTAIMU PE3YJIbTATOB BBHIOJHEHHS XHMHYECKOIO JKCIepHMEHTa (1abopaTopHOro
OMbITa, Ta00PATOPHOIl PabOTHI MO UCCIIEA0BAHHIO CBOMCTB BEILIECTB, yU€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHKAMH IO3HABATENILHOM M HMCCIIEI0BATEIbCKONW AEATEIbHOCTH
IpU PEHICHNH BO3HUKAMOMIMX MPoOJieM Ha OCHOBE y4éTa OOIMX MHTEPECOB M COTIIACOBAHMS TO3HIHMA (0OCYXKICHUS,
0OMCH MHEHHSIMH, «MO3TOBBIC IIITYPMBbI» U JIp.);

Yuueepcansuvimu pezynamusnoimu oeiicmeuamu

11) yMEHHEM CaMOCTOSITEJIbHO  OMNpEACNSATh  LEeJId  JCATEIbHOCTH, IUIAHHUPOBATh,  OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPH HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOO JIESATEIBHOCTh, BEIOMPATh HanOosee 3P PeKTUBHBIC
CIOCOOBI pelieHus] Y4eOHBIX U T03HABATENBHBIX 33a4, KOPPEKTUPOBATH MPEAJIOKEHHBIA aNrOpuTM JACHCTBUN TIPH
BBITIOJTHEHUH 33JaHUH ¢ yYETOM TOTY4EHHs HOBBIX 3HaHUH 00 M3y4aeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIUAX;

12) yYMEHHEM UCIOJIb30BaTh U AaHAIM3UPOBATH KOHTEKCTBI, TIPE/IIaraeMbl€ B YCIIOBUU 3aaHUM.

IIpeameTHbIe pe3yabTaThl

B cocTaBe npeMEeTHBIX pe3yabTaTOB TI0 OCBOSHHIO 0053aTEIFHOTO COJIEPKAHMUS, YCTAHOBJIEHHOTO TAHHOW MPUMEPHOI
paboueil mporpaMMoii, BBIAEISAIOT: OCBOCHHBIE OOYyYarOIIMMUCA Hay4yHbIe 3HAHUS, YMEHUS U CIIOCOOBI JNEHCTBHM,
crenuguIeckue s IpeaMeT- HOH 00macTi «XHUMHs», BUABI JESTEIBHOCTH MO MOMYyYEeHUIO HOBOTO 3HAHUSA, €T0
WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO BPA3IHMYHBIX YIEOHBIX M HOBBIX CHTYAIHsX.

[IpenMeTHBIC pe3ynbTaThl IPEACTABICHBI IO TOAaM 00YUYEHHUS HOTPaKaloT chOPMUPOBAHHOCTH Y O0yUYAIOLTUXCS
CIEAYIOUIUX YMEHUM:



8 KJIACC

1) packpvieamsv CMBICT OCHOBHBIX XHMHUYECKHX IMOHSATHN: aTOM, MOJEKYJIa, XUMHUYECKUN DJIEMEHT, MPOCTOE
BEILIECTBO, CI0KHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIsIpHas Macca, KOJTMYECTBO
BEII[ECTBA, MOJIb, MOJISIPHAST Macca, MaccoBas JOJS XMUMHUYECKOTO DJIEMEHTAa, MOJSPHBIA 00BEM, OKCHI, KHCIIOTA,
OCHOBaHUE, COJIb, 3JEKTPOOTPULIATEIHPHOCTh, CTENEHb OKHCICHUS, XUMHYECKas pPEakius, TeIruioBoi 3ddext
peakuu, KiaccuuKams peakiyii, XaMIIecKas CBsI3b, PaCTBOP, MacCoBast J0JIs BEIIECTBA B PACTBOPE;

2)  WIOCMpPUPOsams B3aUMOCBSI3b OCHOBHBIX XMMUYCCKHUX IMOHATHI (CM . 1. 1) ¥ IPUMEHSTH 3TH IIOHATHUS TIPH
OITMCAHUH BEIIECTBU UX MPEBPAILICHUN;

3) ucnonvzoeams XUMUYECKYIO CHUMBOJIMKY JJIsi COCTaBieHHs] (OpPMYT BELIECTB U YPABHEHUH XUMHUUYECKUX
pEaKIuii;

4) onpedensms BaJCHTHOCTH ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHMSAX; CTENCHb OKUCIICHHS IJIEMEHTOB B
OWMHAPHBIX COEJMHEHUSIX; TIPUHAUICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCMMHEHUH 1o Qopmyrnam; BUI
XUMHUYECKOH CBS3M (KOBaJCHTHAS U MOHHAS) B HEOPTAaHUYECKUX COCTMHEHHSIX;

5) packpvieamv cmulcn niepuogumdeckoro 3akona JI. . MenngeneeBa: J€MOHCTPHPOBATH IMOHUMAaHUE
NEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT WX IIOJIOXKEHHUS B TEPUOJAMYECKON CHUCTEME;
3aKOHOB COXPAaHEHMs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HMs, 3aKOHa ABOTrajpo;
onuceleams U xapakxmepuzoséams TAOIMUHYIO (POpMY MEPUOAUYECKON CHCTEMBl XUMUYECKUX DJIEMEHTOB:
pa3nuyath MOHATHUS «rJaBHas moArpymnmna (A-rpynma)» u «modouyHas noarpymnna (b-rpymma)», maaeie u GonbIue
MEPUOBI; coomHOCUMb O003HAUCHUSI, KOTOphbIe MMEIOTCs B Tabnuie «llepromnyeckas cucreMa XUMHUYECKHX
anemenToB [I. 1. MenneneeBay ¢ 4MCIIOBBIMH XapaKTEPUCTUKAMH CTPOSHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M
3aps Aapa, 00IIee YUCIIo IEKTPOHOB M PACTIPENIENICHHE UX TI0 AJIEKTPOHHBIM CJIOSIM);

6) Kiaccuguyuposams XUMIUYECKHE DSJIEMEHTHI; HEOPTaHWYECKUE BEIIECTBA; XUMUYECKUE peakiuu (TI0 YUCITy
U COCTaBY YYacTBYIOIIUX B PEAKIIUH BELIECTB, 10 TEIIOBOMY 3D (DeEKTy);



7) xapakmepuzosams (onucvléams) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3NUYHBIX KJIACCOB,
HOATBEPIKAasi OMKUCAHUE IPUME-PaMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUXPEAKIIHIL;

8) mpoecHo3Upoams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUE€CTBEHHOI'O COCTaBa; BOZMOKHOCTH MPOTEKaHUS
XUMUYECKUX TIPe- BPAILLICHUH B PA3JINYHBIX YCIOBHUSAX;

9)  6bIYUCIAMbL OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MACChl BELLIECTB; MAaCCOBYIO JIOJIF0 XUMHYECKOIO
syieMeHTa 10 (opMysie COCTUHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBO-AUTh PACUETHI 110 YPABHEHUIO
XUMHUYECKON peaKiyu;

10) npumeHsams OCHOBHBIE OIEPAllMd MBICIUTEIBHON JAESITeIbHOCTH — aHallM3 W CHUHTE3, CpaBHEHHE,
00001IeHre, cHUCcTeMaTU3altio, KJIacCU(UKAIUIO, BBISBICHUE MPUUYMHHO-CIEICTBEHHBIX CBSI3€H — U W3Y4YCHHS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIUil; €CTECTBEHHO-HAYUYHBIE METOBI IIO3HAHUS — HaOJII0IeHUE, U3MEPEHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIH );

11) crnedoéams TpaBWIIaM IOJIb30BaHUSI XMUMHUYECKOM MOCYN0M M J1aOOpaTopHBIM 00OPYZOBAHHUEM, a TAKKE
mpaBwiiaM OOpalleHHus ¢ BEUIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH IO BBIMOJIHEHHUIO J1a0OPAaTOPHBIX
XMMHUYECKHX OIBITOB MO TMOJYYEHHI0O M COOMpPAaHUIO ra3o00pa3HBIX BelecTB (BOJOpOJa M KHCIOPOAa),
IIPUTOTOBIICHHUIO PACTBOPOB € ONpPEAENEHHON MaccoBO J10Mei pacTBOPEHHOTO BELIECTBA; MJIAHUPOBATh M MPOBOJIUTH
XUMHAYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH W KUCIOT ¢ MOMOIIBI0 WHIWKATOPOB (JIAKMYC,
henondranenH, METUIIOPAHIK U IIP.).

9 KJIACC

1) packpvigamsv CMbICI OCHOBHBIX XUMHUYECKHUX TOHATHH: XUMHUYECKHU DJIEMEHT, aTOM, MOJIeKyJa, HOH,
KaTHOH, aHMOH, MPOCTOE BEIMIECTBO, CIIOKHOE BEIIECTBO, BaJCHTHOCTH, AJIEKTPOOTPHUIATEIHHOCTh, CTETICHb
OKHUCJICHUs, XUMHUYECKash PEaKIus, XUMUYECKas CBs3b, TEIUIOBOM >(PQEKT peakiuu, MOJIb, MOJSPHBIA OO0BEM,
PacTBOP; AEKTPOJIUTHI, HEIIEKTPOIHUTHI, DIICKTPOITUTHIECKAs UCCONUAIINS, PEAKIIMH HOHHOTO 0OMeHa, 00paTuMbie



U HeoOpaTUMble PeaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTpONusi, amM(pOTepHOCTh, XHUMHUYECKass CBs3b (KOBaJleHTHas, WMOHHAs, METaJUIMYecKas),
KpUCTAJITNYECcKasl peréTka, Koppo3us METaJIOB, CIIaBbl; CKOPOCTh XUMUYECKON peaklnu, peiebHO T0MyCTHMAas
koHueHTpauus (ITAK);

2) wwmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUUYECKHUX MOHATHI (CM. 1.1) U IPUMEHATH 3TH MOHATUS TPH
OTMCAHHUH BEIECTBU UX MPEBPALICHHH;

3) ucnonvzoeamsv XWMUYECKYIO CHUMBOJIMKY JJisi COCTaBieHHs] (OpPMyJ BELIECTB U YPABHEHUH XUMHUUECKUX
pEaKIuii;

4) onpedensmv BAJCHTHOCTh U CTENEHb OKUCICHHMS XMMHUYECKHUX SJIEMEHTOB B COCIMHEHHSIX Pa3IUYHOTO
COCTaBa; MPUHAICKHOCTH BEIIECTB K ONMpENeNEHHOMY KIAacCy COeIUHEHHH Mo (GopMynam; BUA XMMHUYECKOH CBS3H
(KoBaJleHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPTAaHUYECKUX COCIMHEHUSX; 3apsil HOHA M0 XUMUYECKOU (opMmyIe;
XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCTUHEHHH, THI KPUCTAIUIMYECKON PEIMIETKH KOHKPETHOTO
BEILIECTBA;

5) packpvieams cmulc Tiepuoanueckoro 3akoHa JI. M. MenneneeBa M JEeMOHCTPUPOBATh €ro MOHUMAaHUE:
onucvlgams U Xxapakmepuzoeams TAOIMUHYI0 (OpPMY TEPHOIMYECKOW CHCTEMBI XHUMHUYECKUX DIIEMEHTOB:
pa3nuyaTth MOHSATHUS «TJaBHas moArpymnmna(A-rpynmna)» u «mnobounas noarpymnmna (b-pymma)», Mansie u Oomblne
NEPUOJIBI, COOMHOCUMb O0O03HAYCHHUs, KOTOpble HMEIOTCS B TMEPUOIUYECKON Taliwie, C YHCIOBBIMH
XapaKTepUCTUKAMU CTPOECHHUS aTOMOB XUMHUECKUX 3JIEMEHTOB (COCTaB M 3apsil sJipa, 0OIIee YUCIIO IIEKTPOHOB U
pacripesielieHue WX MO0 DJIEKTPOHHBIM CJOSIM); 00BACHAMb OOUIMEe 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
AJIEMEHTOB H UX COCAWHEHUH B TIpeJieTaX MaJbIX MEePUOIOB U TIIABHBIX MOATPYIII C y4ETOM CTPOSHUS KX aTOMOB;

6) Kraccuguyuposams XUMAYECKHE SIIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA; XUMUYECKHE PEAKIUH (IT0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3 (EKTy, 10 M3MEHEHHIO CTENeHeH OKUCIEeHHS
XUMHUYECKUX JIEMEHTOB);



7) Xxapakmepuzoeamuv (onucviéamy) OOIIHE XUMHYECKHE CBOMICTBA BEIIECTB pPA3INYHBIX KJIACCOB,
MOATBEP)KAAs ONHMCAHUE IpPUME- PaMH MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKHX
pEaKIuii;

8) cocmasname YpaBHEHMSI DIIEKTPOIUTHYECKONW JMCCOLMALMU KHUCIOT, ILIEJoueil W conell; MoJHble U
COKpalIEHHBIE ypaBHEHHS pPEaKIMii MOHHOTO OOMEHA; YpaBHEHUS pEaKIHii, MOATBEPKIAIOIINX CyIIECTBOBAHUE
TeHETUYECKOM CBSI3M MEXIy BeLIECTBAMH Pa3IMYHbBIX KIaCCOB;

9) packpvléamv CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA MOCPEICTBOM COCTABJICHUS
AJIEKTPOHHOIO OallaHCca TUXPEaKIINIA;

10) nmpocHo3uposamv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTCKAHUS
XUMHUYECKUX ITPEBPALCHUIB Pa3JINYHbIX YCIOBUIX;

11) 6wvluuciAms OTHOCUTEIBHYIO MOJEKYISAPHYI0O U MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTA 10 Gop-MyJie COSTUHEHHS; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MMPOBOJUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEeaKIHu;

12) credosamsb TIpaBUIIaM TOJIH30BAHUS XUMUYECKOW TIOCYION U J1ab0paTOPHBIM 000pYIOBAaHUEM, a TAKKE
MpaBWwiiaM OOpaleHUs] C BEIIeCTBAMU B COOTBETCTBHUHM C WHCTPYKUHUSMHU I10 BBIIOJHEHHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB IO MOTYYCHHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

13) mpogooumsb peakuuu, MOATBEPKIAIONINE Ka4yeCTBEHHBIH CO- CTaB pa3MMYHBIX BELIECTB: PAacMO3HABAThH
ONBITHBIM MYTEM XJIOPHA- OpOMHI-, MOAMI-, KapOoHaT-, ¢ocdar-, cunmkar-, cynb}ar-, THUIPOKCHA-UOHBI,
KaTHUOHbl aMMOHHS W HOHBI M3YYEHHBIX METAJIJIOB, PUCYTCTBYIOUIME B BOJAHBIX PACTBOpPAX HEOPTaHUYECKHX
BEIIECTB;

14) npumerAntv OCHOBHBLIC OIICpaluu MBICIUTEIIBHOM JEITCILHOCTH — aHallu3 H CUHTC3, CpPaBHCHMUC,
0606IH6HI/IC, CUCTEMATU3AlWIO, BLIABJICHHUC IIPUYHHHO-CIICACTBCHHBIX CBSA3EH — AJIL U3yUCHUA CBOICTB BCIICCTB
n  XUMHYCCKHUX peaKuHﬁ; CCTCCTBCHHO-HAYYHBIC MCTOAbLI IIO3HAHUA — Ha6JHOIIeHI/I€, HN3MCPCHUC,

MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEAIbHbIN U MBICIICHHBIH ).

COLEPKAHUE YYEBHOI'O NPEAMETA «XUMHUA»IIO I'OJAM U3YUYEHUS
8 KIIACC
IlepBoHaya/ibHbIe XUMHYECKHE TIOHATHS

[Tpenmer xumuu. Ponb xumuu B ku3HU 4esnoBeka. Tena u BemecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ArperaTtHoe
cocrosHue BemlecTB. [loHsTHE 0 METOaX MO3HAHUS B XUMHU. XUMHS B CUCTeME Hayk . UnCThbIe BElleCTBAa U CMECH .
Cnioco0sl pa3niesieHust cMecei .

ATOMBI UM MoJIeKyNbl. XUMHUYECKUE 31eMEHThl. CHMBOJIBI XUMHUYECKUX 3JeMeHTOB. IIpocTble W CioXkHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xummyeckas ¢(opmyna. BaneHTHOCTb aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aToMHasi Macca. OTHocUTeNbHAs MOJEKYyJsipHas Macca. MaccoBas J0Js1 XMMUYECKOTO 3JIEMEHTa B
COEIMHEHUM.

®duznueckue M XUMHYECKUE SBJIECHHMA. XUMHMYECKass peakius U e€ TNpHU3HAKU. 3aKOH COXpPAHEHHS Macchl
BelecTB. XuMuueckueypaBHeHus. Kinaccuukanus XuMuueckux peakiuil (CoeAnHEeH s, pa3ioxKeHHsl, 3aMEIEHHs ).

XUMUYECKUI AKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYy/O0H, C MpaBuiamMud paboThl B JaOOpaToOpuu U
npuémMamu oOpareHus ¢ J1abopaTOpHBIM 000pyI0BaHUEM; U3YUEHUE U ONMCaHue PU3NUECKUX CBOMCTB 00pa3IoB
HEOpraHMYECKUX BEIIeCTB; HaOmoneHue (u3nyeckux (TUIaBjIeHHE BOCKA, TasiHUE JIbJla, PACTUPAHHUE caxapa B
CTYIKE, KUIMEHWE M KOHICHCAIMS BOJbI) M XMMHUYECKHX (TOpEHHE CBEYM, NMPOKAJUBAHUE MEIHOW IMPOBOJIOKH,
B3aMMOJICCTBUE Me€Na C KHUCIOTOM) siBIeHWM, HAONIOJEHHE W OIMMCaHHE MPH3HAKOB IMPOTEKaHUS XUMHYECKUX
peakuuii (pa3ioxeHue caxapa, B3aMMOJIeHCTBIE CEpHOM KUCIIOTHI C XJIOPUIOM Oapus, pa3ioxkeHHe TiIpoKcuaa
menu (II) mpu HarpeBaHuu, B3auMoIeicTBUE xKeme3a ¢ pacTBopoM conu meau(1l)); n3ydenue cnoco0oB pazaeneHus
cMecell (C MOMOILIbI0 MarHuTa, (GUIbTPOBAHHUE, BhIIAPUBAHUE, TUCTHILUISLUSA, XpOMATO- rpadusi), MpoBeaeHNE
OYHMCTKH TOBAapEHHOW COJIM; HAOIIOACHNE U OMKCAHUE PE3YJIbTATOB MTPOBEICHNUS ONbITA, MWILTIOCTPUPYIONIETO 3aKOH
COXpPaHEHUs MacChl; CO3/IaHNe MOJIeIel MOJIEKYI (I1apOCTEPKHEBBIX) .

Bakneiiiuue npeacTaBuTe M HEOPraHUYECKHX BellecTB

Boznyx — cMmech razos. CoctaB Bo3ayxa. Kucimopon — snemMeHT unpoctoe BemecTBo. Haxoxaenue kuciaopoaa B
npupoje, Gusndeckue U XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuasl. IIpumenenue kucnoposaa. CrocoObl
HOJNy4YeHUs] KUCIopoja B Jabopatopuud M HpombliuieHHOCTH. KpyroBopoT kucimopoma B mpupone. O30H —
AJIIOTPOINHAs MOAU(PHKAIINS KUCIOPO/Ia.

TennoBoil a3¢pexT XuMHUECKON peakui, TEPMOXUMHUECKUE YPABHEHHS, IK30- M SHIOTEPMHUUYECKHE PEAKLIUH.



TomnuBo: yronbs u MeTaH. 3arps3HeHUE BO3yXa, YCUICHHE TTAPHUKOBOTO 3G PeKTa,pa3pyIieHre 030HOBOTO CIIOS .

Bonopon — anemeHT u mpoctoe BemiecTBo. HaxoxkaeHnue Bopopoaa B mpupoje, (pU3NYecKHe U XHUMHUYECKHe
CBOICTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. COCTaB KUCIOT U COJICH .

KonmnuectBo BemectBa. Monb. Momspaas macca. 3akoH Aoraapo. MomspHbiii 00bEM Ta30B. Pacu€rer mo
XUMHUYCCKHUM YPaBHCHUAM.

dusnueckue cBoiicTBa Bojbl. Bosa kak pactBoputens. PactBopsl. HachllieHHbIE 1 HEHACHIILIEHHBIE PACTBOPBI.

Pacmesopumocms sewjecme 6 6ode.1 Maccosas 1015 BelecTa B pacTBope. XUMHUecKHe cBoiicTBa Bojbl. CocTas
OCHOBaHMM. Posib pacTBOPOB B PUPOJIE U B KU3HU yesioBeka. KpyroBopot Bozbl B pupoie. 3arpsa3HEHUEIPUPOAHBIX
BoJ. OXpaHa ¥ OUMCTKa IPUPOHBIX BOJL.

Knaccudukamus neopranudeckux coeauHenuit. Oxcuapl. Knaccuduxamnuss okcuaoB: coseoOpasyroiiue
(ocHOBHBIC, KHCIOTHBIC, am(poTepHble) W HeconeoOpasyronme. HomeHnknaTypa OKCHAOB (MEXIyHapoAHas H
TpuBHanbHas). PU3NYECKHE U XUMHYECKUE CBOMCTBA OKCHIOB. [lomydenue.

OcuoBanus. Knaccudukanus ocHOBaHME: IIENOYM M HEpacTBOpUMbIE OCHOBaHMS. HoMeHkiaTypa OCHOBaHMI
(MexxayHapoHas U TpuBUaNbHAs). Ou3nueckrue U XMMUYECKHE CBOMCTBA OCHOBaHMMA. [loydeHne oCHOBaHUI.

Kucnorsl. Knaccugukanus xucnor. HomeHknatypa Kucior (MexayHapoiHas W TpuBHanbHas). Dusmdeckue u
XUMHUYECKUE CBOWCTBA KUCIOT. Psnt aktuBHOCTH MeTamuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa cosell (MexayHapoIHas U TpuBUalbHas). OuU3WYECKHe U XMMHUYECKHE CBOICTBAa COJEH.
Crnoco0bI 1oJTyYeHus: COJIEH.

['eneTnueckas CBsSI3b MEXKy KilacCaMH HEOPraHUYECKUX COCITMHEHUM.

XUMUYECKUH S3KCHEPUMEHT: KAayeCTBEHHOE OIpE/EICHHE COJAEpXaHHs KUCIOpoJa B BO3JIyXe; IOJIy4YEHHE,
coOupaHue, pacro3HaBaHUEe U U3yUYeHHE CBOWCTB KHCIOPO/a; HAOMI0JeHUE B3aMMOICHCTBUS BEIIECTB C KUCIOPOAOM
U YCJIOBUSI BOSHUKHOBEHUSI U IIPEKpaILeHUs] TOpeHus (IIo¥kapa); 0O3HaAKOMJIEHUE ¢ 00pa3aMi OKCUJIOB U OIMCaHUE
WX CBOWCTB; MOJIy4YeHHE, cCOOUpaHue, pacliO3HaBaHUE U U3yYeHHE CBOWCTB BOAOPOAA (TOPEHHUE); B3aUMOCHCTBIE
Bojopoaa ¢ okcuaom Meau(Il) (Bo3MOXXKHO HCMOJIB30BaHUE BHICOMATEPUAJIOB); HAOMIOACHHE 00pa3lloB BEIIECTB
KoJauuecTBOM 1 Moub; HMccienoBaHue OCOOCHHOCTE pPacTBOPEHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO;
IIPUTOTOBJIEHHE PACTBOPOB C ONPEIEIEHHON MAaCCOBOW JI0J€H PAacTBOPEHHOIO BEILECTBA; B3aAUMOJCUCTBUE BOJBI C
MeTajyiaMi (HaTpUeM M KajbllieM) (BO3MOXHO MCIIOJIb30BAHHE BUICOMATEPUAJIOB); OINpPEICICHUE PAaCTBOPOB
KHCIIOT M IIENIOoYel ¢ MOMOIIBI0 MHAWKATOPOB; UCCIEA0BaHUE OOPa3[0B HEOPraHMYECKUX BEIIECTB pa3- IMYHBIX
KJIacCOB; HAONIOJEHHE M3MEHEHMs] OKpAacKM HHJIUKATOPOB B pacTBOpax KHUCIOT M IIEN0Yel; H3ydeHHe
B3auMoJeicTBUs Okcu- na Menu(Il) ¢ pacTBOpoM CEpHOM KHUCIOTBL, KHCIOT C METalllaMHU, pPEaKIui
HEeWTpanu3alyy; MoJlydeHHe HEepPacTBOPUMBIX OCHOBAaHMM, BBITECHEHHME OJIHOTO METaijia IpYrMM H3 pacTBOpa
COJIY; PEIICHUEIKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaykHel1me Ki1accel HEOPraHUYECKUX COETUHEHUI.

Ileproanyeckuii 3aK0H U MepuoaMYecKas cucteMa xumuyeckux 3nemMeHToB Jl. . Menneneea. CTpoeHune aTomMoB.
Xumnueckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIC PEAKLHH

[lepBble MONBITKM KiacCU(UKALUKM XUMHYECKUX 3JeMeHTOB. [loHsTHE O Trpymnmax CXOJHBIX 3JIEMEHTOB
(IIesouHbBle M IIEJIOYHO3EMENbHbIE METasUlbl, TaJIOreHbl, WHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOpble 00pa3yroT
aM(pOTepHbIE OKCUIIBI ¥ THIPOKCHU/IBL.

[Tepuonnueckuii 3akoH. Ilepuoanueckass cucrema xumuueckux anementoB JI. M. Menneneesa. Bunbl Tabnuiisl
«Ilepnognueckas cucrema xumMuaeckux emMeHToB [l . I . Menneneesay . [leproast u rpynmsl . @U3HYECKHN CMBICTT
HOPSIKOBOIO HOMEPA, HOMEPOB IIEPU- 01 U IPYIIIIBI JJIEMEHTA .

Ctpoenune aromoB. CoctaB aroMHbIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX JIEMEHTOB nepuoaudeckon cucreMsl /. M. MenneneeBa. XapakTepucTuka XMMHUUYECKOTO
AJIEMEHTA MO €r0 MOJOKEHUI0 B iepuoandeckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajinyca aTOMOB XMMHYECKHX 3JI€- MEHTOB, METAINYECKUX U HEMETAININYECKHUX
CBOMCTB I10 I'PYyNIIaM U NEpUOAaM. 3HAUEHUE NEPHOIUUYECKOrO 3aKOHA M NEPHOJUUYECKON CHUCTEMBI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTHUS HAYKHU U ITPakTUKH . [[. V1. MeneneeB — y4€HbIN 1 rpakIaHuH .

DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX AJIEMEHTOB. XHMHYe- CKas CBA3b (MOHHAs, KOBaJEHTHAs MOJSApHAs U
KOBaJIeHTHasi Hemo- JisipHas). CremneHb okuciaeHHs. OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakiuu. IIporecchl
OKHUCJIEHUS U BOCCTaHOBJIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIEPUMEHT: H3y4deHHe oOpasloB BEUIECTB MeTal- JIOB M HEMETaJUIOB; B3aWMOJEHCTBHE
THAPOKCHIA LIMHKA C PacTBOPAMM KHUCJIOT M IIEIOYEH; IPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUI (TOPEHNE, PEAKIIMN PA3II0KEHUS, COCAUHEHNUS).



MexnpeameTHbie CBSA3H

Peanm3anuss MEXMpEAMETHBIX CBsA3ed TMPU H3YYCHUHM XHMHHA B 8 KIAacce OCYIICCTBIACTCS dYepe3
UCTIONB30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TIOHATHH, SBISIONIMXCS CHCTEMHBIMHU IS
OTJCJIbHBIX MPEJAMETOB €CTECTBCHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC MOHATHSA: HAy4YHBIA (DaKT, THIOTE3a, TEOpHUs, 3aKOH, AaHajh3, CHHTE3,
Kiaccu(uKanus, epuoANIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICITUPOBAHKE, H3MEPEHHE, MOJICITb, SBJICHHUE.

®dusuka: marepusi, aroMm, 3JCKTPOH, MPOTOH, HEWTPOH, HOH, H30TOIN, PATUOAKTUBHOCTH, MOJICKYIIA,
AIIEKTPUYCCKUI 3aps, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, PU3MYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs1, KOCMOC, IIJIaHeTHI, 3BE3/1b1, COJTHIIE.
buonorus: horocuntes, npixanue, bmocdepa.

[eorpadus: armocdepa, ruapocdepa, MUHEpABI, TOPHBIE MOPOJBI, TOJIE3HBIE MUCKOMAEMbIe, TOILIMBO, BOJHBIC

PECypcHI .

9 KJIACC
BemecTBo u XUMHYeCKasi peakuus

[Tepuonnuecknil 3akoH. Ilepnogudeckas cucrema xumudeckuxanemenToB Jl. M. Menneneesa. CtpoeHne aToMoB.
3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XMMUYECKHX 3JIEMEHTOB IEPBbIX TPEX MEPUOIOB, KalMsl, KaIbLUS U UX
COECJUHEHUI B COOTBETCTBUU C IIOJIOKEHHMEM DJIEMEHTOB B INEPUOAUYECKOM CUCTEME M CTPOEHHEM MX aTOMOB.
CTpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA
OT THUIA KPUCTAJUINYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccupukanmss u HOMEHKIAaTypa HEOPraHWYECKHX BEIIECTB (MEXAyHapojHAas ¥ TPHBUAIBHAA).
XVMHUYECKHE CBOWMCTBA  BEIIECTB, OTHOCALIMXCA K Pa3jIMYHBIM KJacCcaM HEOPTaHWYECKUX CO €IAMHEHHH,
TEHETHYECKas CBA3b HEOPraHNYECKUX BELIECTB.

Knaccupukanus XUMHUECKHX PEaKIHid MO pa3IMyHbIM MpPU3HAKaM (M0 YHCITy M COCTaBy YYacCTBYIOIIMX B
pEaKIuH BEIIECTB, MO TEIIOBOMY 3G (EKTy, M0 W3MEHEHHIO CTETEHEH OKHCICHHUS XUMHUYECKHX SJIEMEHTOB, T10
00paTUMOCTH, 110 YYaCTHIO KaTalnu3aTopa). DK30- U 3HAO0TEPMUUYECKUE PEAKIIMU, TEPMOXUMUUECKUE YPABHEHUSL.

[TonsTHe 0 ckopocTH XMMHUUYeckol peakuuu. [loHATHe 00 0OpaTHMBIX U HEOOPATUMBIX XMMHUYECKUX PEAKLHSX.
[ToHsiTHE O TOMOTE€HHBIX M TE€TEPOr€HHBIX peakuusx. l[lonamue o xumuueckom pasHnogecuu. Paxmopul,
8aUAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyuul U NOJ0ACEHUE XUMULECKO20 PABGHOBECUSL.

Mexanuszm OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuui (27K TPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIUN).

Teopust ANMEKTPOIMTUYECKON IUCCOLMALMM. OJEKTPOIUTHI M HEINEKTPOIUTHl. KaThoHbl, aHMOHBL. MexaHu3M
JUCCOLMAIMY BEIIECTB C PA3IMYHBIMU BHAAMU XUMHuYecKod cBs3u. CreneHb aucconuanuu. CuiibHblE U cralble
JIIEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. Y cioBus POTEKaHUS PeaKIMii IOHHOTO OOMEHaA, MOJIHbIE U COKpAIIEHHbIE HOHHBIE
ypaBHeHMs peakuuil. CBOMCTBa KHCIOT, OCHOBAaHMH M CONEH B CBETE NPEJCTAaBIEHUI 00 3MEKTPOIUTHYECKOM
auccoyanuy. KauecTBeHHbIE peakiy Ha HOHBI . [lonamue o euoponuse coneu .

XVWMHUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENSAMM KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYeCKHX
BEIIECTB — METAJIJIOB MHEMETAJUIOB (rpaduTa U amMasa), CII0KHBIX BEIIECTB (XJIOpH/a HATPHsl); UCCIIEA0BAHUE
3aBUCUMOCTH CKOPOCTHM XHMMHYECKOM peakuuu OT BO3/AEHCTBHS pa3lIWUHBIX (AKTOPOB; HCCIEAO0BAHHE
ANIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, Mpolecca IUCCOLMAIMU KHCIOT, MLesioueil U coieil (BO3MOKHO
UCIOJIb30BAHNE BUIEOMATEPUAIIOB); MIPO- BEAEHUE OMNBITOB, WILTIOCTPUPYIOIINX MPU3HAKU MPOTEKaHUs PEAKIUM
HMOHHOr0 oOMeHa (oOpa3oBaHME OCalKa, BBIAEICHHME Tra3a, 00pa3oBaHUE BOJbI); OMBITOB, WILTIOCTPUPYIONIIUX
IpUMepbl OKHCIU- TEJIbHO-BOCCTAHOBUTEIBHBIX pEAaKUUi (TOpeHue, peakluu pPas3JIoKeHUs, COeJUHEHH);
pacro3HaBaHWE HEOPraHWYECKHX BEIIECTB C IIOMOINBK) KAdeCTBEHHBIX pEAaKUUHd Ha WOHBI; pelIeHUE
SKCIIEPUMEHTAJIBHBIX 33124 .

Hemerasibl v X coeuHeHHS

O6miast xapakTtepucTuka TanoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHHUS.
Crpoenue u (u3nyecKkre CBOWCTBA MPOCTHIX BELIECTB — TaJOreHOB. XMUMHUYECKHE CBOWCTBA Ha MPUMEpE XJIOpa
(B3auMoielicTBUE C MeTaUlaM{, HEeMeTalljlaMu, mejaodamu). XiopoBojaopoa. ConsHas KHUCIIOTa, XUMUYECKHE
CBOMCTBA, IIOJy4YeHUE, NPUMEHEHHE. J[elcTBUE XJIOpa U XJIOPOBOZOPOJA HA OpPraHU3M 4YeloBeKa. Baxuenmne
XJIOpUZBl ¥ UX HAXOXKICHHUEB IIPUPOJE .



O6mast xapakrepuctuka smeMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIC CTENCHU
OKHCIICHHUS.

Crpoenue u ¢u3anyecKkue CBOICTBA MPOCTBHIX BEIIECTB — KUCIOPOJAA U Cepbl. AJUIOTPONHBIE MOIU(PUKALIUU
KHCJIOpOJia M cepbl. XUMHUUECKHE CBOMCTBa cepbl. CepoBOMOpOI, CTpoeHHE, (DU3UUECKUE W XUMHUYCCKUE CBOWCTBA.
OkcHapl cepbl Kak MPeACTaBUTEIM KHCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3MYECKHE U XUMHYECKHE CBOICTBA
(oOmme Kak TMpencTaBHTENsl Kilacca KHUCIOT M crnenuduyeckue). XUMHYECKHE PEaKLUH, JEXKallhie B OCHOBE
MPOMBIIIIEHHOTO CIoco0a MoNMy4eHus cepHOM KucnoTel. [Ipumenenue. Conm cepHON KHCIIOTHI, KaueCTBEHHAS
peakius Ha cynbgar-1noH. HaxoxaeHuecepsl U € coeIMHEHUH B IpUpojie . XUMHYECKOE 3arpsi3HeHUE OKpY KaroLeit
Cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIC JOXIW, 3arpsA3HEHHE BO3IyXa M BOJOEMOB), CHOCOOBI €ro
NPEAOTBPAILECHHUS .

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymibsl. OCOOCHHOCTH CTPOSHHS AaTOMOB, XapaKTEpHBIC CTENCHU
OKHUCJIEHUS.

A30T, pacmpocTpaHeHue B mpupoze, (usnueckue u Xumuyeckue cBoicTBa. KpyroBopor azora B mpupone
Ammuak, ero (¢usnyeckue ¥ XMMHUUECKHE CBOMCTBA, TMoNydeHHe U npuMeHeHue. Comu aMMOHUS, UX (QU3NUYECKUE U
XMMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHAs peakuus Ha MOHbl aMMOHUS. A30THasl KUCIIOTa, €€ TOIyYEHHUE,
(Gu3nueckue 1 XMMUYECKHE CBOICTBA (00IHME KaK MPECTaBUTEIS Kilacca KUCIIOT U cnenupuyeckue. VcrnonszoBanue
HUTPATOB W COJICH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yI0OpeHHi. XUMHUUYECKOE 3arpsi3HEHHE OKpYKaroliei
Cpelbl COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXKAM, 3arps3HEHUE BO3/IyXa, 10UYBBI U BOJOEMOB).

®ochop, amnorponHbie Moaudukanuu docdopa, dhusnueckue u xummudeckue cpoiictBa. Oxcua docdopa(V) u
docdopHas kucnora, ¢pusMYecKue M XUMHUYECKHE CBOWCTBA, moiyueHue. McmombzoBaHue QocdaToB B KauecTBe
MHHEpAIbHBIX YA00peHHUH.

OO6mass xapaxrepuctuka sneMeHToB [VA-rpymmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
OKHUCIICHUS .

Vrnepon, amuioTponHbsle MoAM(UKALUK, PaclpoCTpaHEHHE B IMpPUpPOJE, (U3NYECKHE M XUMHYECKUE CBOICTBA.
Ancop6uusi. KpyroBopot yriepoma B mpupoae. OkCHIbl yriepojaa, UX (QU3MYecKHe U XUMHUYECKHUE CBOMCTBA,
NeCTBHE Ha >)KUBBIE OPTAHU3MBI, MIOJIYYEHUE M NIPUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBbI, CBI3aHHBIE C OKCUAOM
yraepona(IV); runoresa rio0anbHOrO MOTEIJICHHUS KIMMAaTa; MapHUKOBbIM 3 deKkT. YronbHas KUCIoTa U e€ couu,
ux (usnyeckue U XMMHUYECKHE CBOWCTBA, MOJNydeHUE U NpuMeHeHue. KadecTBeHHas peakuys Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUIEHHOCTH U CEIECKOM XO3SIHCTBE.

[lepBoHayanbHble TMOHATUS 00 OpPraHMYECKHUX BEIIECTBAX Kak O COSJUMHEHHsIX yriepona (MeTaH, JTaH,
STHUJIEH, alleTUJIEH, TaHOJ, IITUIIEPUH, YKCYCHasl KUCIIOTa). MXx cocmas u xumuueckoe cmpoerue. I1oHsatre o
OMOJIOTMYECKH BaXXHBIX BEIIECTBaX: JXHMpaX, Oeikax, YrieBoJaXx — W HMX POJM B JKM3HM 4YEJIOBEKA.
MamepuanvroeeOuHcmeo OopeaHUuecKux U HeopeaHuyecKux coeOUuHeHUll.

Kpemuuii, ero ¢usuyeckue M XUMUYECKHE CBOWCTBA, IONy4yeHHE U NpuMeHeHue. CoelnHEeHUsl KpeMHHS B
npupoze. Obmue npecraBieHus 06 okcuae kpeMHusa(IV) u kpemuueBoil kucnore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTU. BaoicHeliwiue cmpoumenvHble Mamepuaivl. Kepamuxa, CHeKio,
yemenm, OemoH, ocenezobemon. Illpobremwvr 6ezonacrozo UCNONIL306AHUA  CIPOUMENbHBIX
Mamepuaios 8 NO8CEOHEB8HOU IHCUIHUL.

XUMHUYECKUN IKCHEPUMEHT: HU3yueHHEe OOpas3I[0B HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSHOW KHCIOTHI;
NpOBE/ICHHE KaueCTBEHHBIX PEAKIMi Ha XJIOPUA-WOHBI M HAONIOJACHHE MPHU3HAKOB MX MPOTEKAHUS; OIBITHI,
oTpakarolue (pu3nuecKkue u XMMHYECKUE CBOMCTBA TaJlOT€HOB M MX COSAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUICOMATEPHAJIOB); O3HAKOMJIEHHE C 00pa3lamMu XJIOPUIOB (TaJIOTEHUIOB); 03HAKOMJIEHHE C 00pa3IaMu Cephl U €€
COeTMHEHUSAMH (BO3- MOXKHO MCIIOJIb30BAaHHE BHJEOMATEPHUANIOB); HAaOIOEHUE TIpoliecca OOYIIMBaHUS caxapa Ioj
JENCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI; M3yuY€HHE XMMHUYECKHUX CBOWCTB pa30aBIIEHHOW cepHOM
KHCIIOTHI, MPOBEICHNE KAaYeCTBEHHOW pEaKIMH Ha Cynb(}aT-MOH W HAONIOJCHHWE TpHU3HaKa e€ MPOTEKAHUS,
O3HAKOMJIEHHE € (U3UYECKUMH CBOWCTBAMHU a30Ta, ¢ochopa W UX COCJUHEHUH (BO3MOXHO HCIOJIB30BaHHUE
BUJICOMATEepPHAIOB), 00pa3aMu a30THBIX M (POCPOPHBIX YIOOPEHMIA;, TOIydeHHEe, COOMPaHKe, PACcIIO3HABAaHUE U
M3Y4YEHHE CBOMCTB aMMHaKa; NMPOBEJECHUE KAYECTBEHHBIX pEaKlMii Ha MOH aMMOHHUS U (ochaT-uoH U U3ydeHUe
MPU3HAKOB HMX MPOTEKaHUs, B3aUMOJAEUCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MENbI0 (BO3MOXHO
UCTIONIb30BAHUE BUJICOMATEPHANIOB); M3YUeHHE MOJENEH KpUCTAIMYECKUX pemETOK anMmasa, rpadura,
dbymiepeHa; 03HAKOMJICHHE C TIPOIIECCOM aJCcOpOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOICTBOM TPOTUBOTa3a; IOMyYeHHE, COOMpaHME, pPAcllO3HABAaHWE W M3YyYCHHE CBOMCTB YIJIEKUCIOTO Trasa;
NpOBEJIEHUE KAaUeCTBEHHBIX peakluii Ha KapOOHAT- U CUIIMKAT-UOHBI M M3y4eHHE MPU3HAKOB MX MPOTEKAHUS;



O3HAKOMJICHHE C MPOJYKIMEN CHJIMKATHON MPOMBINUIEHHOCTH; PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10 TeME
«Baknelimue HeMeTaIIbl ¥ UX COSIUHEHUS.
MeTasibl 1 X COeIMHEHUS

OOmrast xapakTepUCTHKA XUMHUYECKHX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHMHM UX TIOJOXKECHHS B
MEePUOINYECKON cucteme xuMuueckux snemenToB J[. M. MenaeneeBa u crpoeHusi aromoB. CTpoeHHE METAIIIIOB.
Meramidueckas CBsi3b M METAIMYECKas KPUCTALTMYECKAs PEIIETKA. JNEKTPOXUMHUYECKUU DSl HAMPsHKEHUN
MeTa/uioB. PuU3NYECKHe M XMMHUUYECKHUE CBOWCTBAa MerayuioB. OOmue crnocoObl momydeHus merauio. [lonstre o
KOPpPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Kopposuu. CIuiaBsl (CTalb, YyTyH, AIOPATIOMHHUN, OpOH3a)
U X IPUMEHEHHE B OBITY ¥ TIPOMBIIIJICHHOCTH.

[[lesouHbIe METAUIBL: MOJIOKEHUE B MEPUOAMYECKOM cucTeMe Xumudyeckux snemeHtoB [I. WM. Menpeneesa;
CTPOEHHE UX aTOMOB; HaXOXKJCHUE B Tpupojie. DU3nuecKnue U XMMUIECKUEe CBOMCTBA (Ha MMpUMEpEe HATPHS U KaJIus).
Oxcupl ¥ THIPOKCUIBI HATpUs U Kanus. [[puMeHeHue menouyHbIX METAIJIOB U MX COSTMHEHHH.

[[lenouHo3emenbHbIE METAUIBl MAarHUil M KaJIbLIMM: IOJOKEHUE B MEPUOJUYECKON CHCTEME XHMUYECKUX
anementoB JI. . MenzeneeBa; cTpoeHre UX aTOMOB; HaXxOxeHue B npupojie. Gunueckne U XMMUYECKUE CBOMCTBA
MarHusi M Kajplus. BakHenmme coemuHeHus Kalblys (OKCUA, THAPOKCUA, coin). JKECTKOCTh BOJBI U CHOCOOBI €€
YCTpaHEHHUS.

AJIOMUHHMIA: TTOJIO’KEHKUE B MIEPUOAMYECKON CUCTeME XMMHUYEeCKUX 3eMenToB [I. Y. MenneneeBa; CTpoeHHE aToMa;
HaxoxjeHue B mpupoge. Du3nueckre M XUMHYECKHE CBOMCTBA aIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHAA U
TUJPOKCUIA ATFOMUHUSL.

XKene3zo: monoxkeHne B MEPUOJMUECKON cHcTeMe XUMUYeCcKHX 3ieMeHToB Jl. V. MeHaeneeBa; cTpoeHre aroma;
HaxoXxJeHue B npupoje. Gusndyeckue ¥ XMMUYECKUE CBOMCTBA Jkene3a. OKcuabl, THapokcu b U comn xkeneza(ll) u
xene3a(Ill), ux cocras, cBOKWCTBA U OTyYEHUE.

XUMHYECKHH KCIIEPUMEHT: O3HAKOMJIGHHE ¢ 00paslaMd METAUIOB M CIUIABOB, MX (M3MYECKMMH CBOMCTBAMH;
U3y4Y€HHE pE3yJbTaTOB KOPPO3UM METAUIOB (BO3MOYKHO MCIOJB30BAHUE BHAEOMATEpPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJIAQ KaJbIIUsl M HATPHUS C BOJOW (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPUATIOB);
HCCJICI0BAaHUE CBOMCTB JKECTKOM BOJBI; MpOIIECCa TOPEHUS jKejle3a B KHCIO- pojae (BO3MOXKHO HMCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUs KAa4eCTBEHHBIX PEAKIMK HAa MOHBI (MarHus, KajabllUs, aTFOMUHUS,
uunka, xenesa(ll) u xenesza(Ill), menu(Il)); HaOmroneHne M omMcaHHe MPOIECCOB OKpAIIMBAaHUA TUIAMEHU
MOHAMU Ha-TPHsl, KaJusl U KaIbIUs (BO3MOXKHO MCIOJIb30BaHNE BUICOMATEPUANIOB); HCCIe0BaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA IIMHKA; PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/au 1Mo TeMe «BaxHeume
METaJUTbl U KX COSTUHEHUS .

XuMHS H OKPY/KAKOWIAs cpeaa

HoBble Marepuansl U TeXHOJOTMH. BeniectBa u Marepranbl B MOBCETHEBHOM KM3HU YeJIOBEKa. XUMUS U 30POBBE.
besonacHoe ncnoap30BaHNE BEIIECTB U XMMUYECKUX peakiuii B ObITy. [lepBas mo- MOIIb Py XUMHUYECKUX 0KOTaX U
oTpaBieHusIX. OCHOBBI HKOJIOTH- YECKOM TPaMOTHOCTH. XUMHUUECKOE 3arps3HEHHE OKpYy Karomieh cpeapl (peaenbHas
nomyctiuMas korueHTpanus semiects — [1/IK). Ponb xumun B perieHnn 5K0I0rHuecKux mpooieM.

[TpupoiHbIe HCTOUHUKH YTIEBOIOPOAOB (Yroilb, IPUPOAHBIN ra3,HePTh), MPOAYKTHI UX MEPepadboTKU, UX POIb
B OBITY U TPOMBINIJICHHOCTH .

XUMHYECKUH HSKCIEPUMEHT: HU3ydyeHHE OoO0pa3lloB MaTepHaloB (CTEKJIO, CIUIaBbl METAJIIIOB, MOJIHMMEpPHBIC
MaTepUabl).

MexknpeaMeTHbIe CBA3H

Peanu3zamusi MeXNnpeAMETHBIX CBs3eH TMpH M3yYeHHWH XUMHUM B 9 Kilacce OCYIIECTBISETCS uepe3
WCIIOI30BaHUE KaK OOIIWX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK W TMOHATHHA, SBJIAIONIUXCS CUCTEMHBIMHU IS
OT/IETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHATHA: HAy4HBIM (AaKT, THUMOTE3a, 3aKOH, TEOpHs, aHajau3, CHHTE3,
KIaccupUKalus, NePHUOJUIHOCTh, HAOIIOIEHUE, SKCTIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHUE, MOIENb, SBICHHUE,
MNapHUKOBBIA APQeKT, TexHonorus, Marepuanbl. Ou3uKa: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOI, PAJNOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsj, NPOBOAHUKH, TMOIYNPOBOJHUKH, TUIIEKTPUKH,
(boTOPNIEMEHT, HHAWKATOp, BEHIECTBO, TeENO, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBAa, Ta3, pacTBOP,
pacTBOPUMOCTh, ~ KPUCTAJUIMYECKas  peméTKa, CIUTaBbl, (DU3MYECKHWE BEIWYMHBI, CIUHUIBI  W3MEPEHHS,
KOCMHUYECKO€ TPOCTPAaHCTBO, IUTAHETHI, 3BE3/1b1, COMHIIE.

Bbuonorusi: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHbIE YIOOPEHHS, MHUKpPO3JIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEIIbHbIEC BEIIECTBA .



[eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, TMOJE3HbIE HUCKOMAaeMble, TOIIMBO, BOJHBIE
pecypcehl.

Kanenpapno-temaTndeckoe nJiaHHpPOBaHMe 110 XMMHH 8 KJ1acc

2 yaca, 68 yacos

Ne | Pazpgen. Tema ypoka Kon-so | lata | Hcnonv3oeanue
4acoB IIpOBE | 00Opyoosanus
nenus | «Touka pocma
Tema 1. Xwumusa —  BakHasg o0JacTh
€CTECTBO3HAHMS M TMNPAKTHYECKON IesiTeJIbHOCTH
yesoBeka (5 4)

1 IIpeaver xumun Ponb XMMHH B JKM3HH deloBeka. Xumus B | 1
crcTeMe HayK. MeTo/1bl O3HAHKS B XUMHUH.

2 3HAKOMCTBO C MpaBWIaMM O€30IIaCHOCTH M IPUEMaMHM | | Ludposast
paboTHl B XUMHYECKO Jabopatopuu. [IpakTudeckas padora: naGopatopus

Ne 1. TlpaBuna paboTsl B 1aOOpaTOpPUU HIPHEMBI OOPAIIEHHS C RELEON
71abopaTOpHBIM 000PYI0BaHIEM Llugposoit JATYHK
Temrneparypsl CnupTOBKa
Caeua.
3 Tena u BemecTra 1
4 dusnyeckne CBOWCTBA  BemiecTB. ArperatHoe cocrtosiHue | 1
BEIIIECTB .

5 Yucteie BemectBa 1 cMecd. CriocoObl paszeneHus cmeceid. | 1 [udposast
MpakTuueckass padoraNe 2. Paznenenue cmecedr (Ha nabopaTopust
NPUMEPEOYUCTKU TIOBAPEHHOMN COJIH) RELEON
Tema 2. BemecTBa
U XHMHYECKHe peakuuu

(159)+1 g

6 ATOMBI U MOJIEKYJIbI. XUMUYECKUE DJIEMEHTHI 1

7 3HaKH (CUMBOJIb) XUMHYECKHUX 3JIEMEHTOB 1

8 [TpocTeie W CIIOKHBIE  BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE 1

YUYEHHE.
9 Xumudeckass ¢opmyna. BaneHTHOCTP aToOMOB XuUMHUYECKHX | 1
HJIEMEHTOB

10- | 3akoH ToOCTOSIHCTBA cocTaBa BemiecTB. OTHocHTenbHAs | 2

11 | aromHas macca. OTHOCUTENbHASE MOJIEKYJISIpHASI Macca .

12 | MaccoBas 1015 XUMHYECKOTO DJIEMEHTA B COEJUHEHNN 1

13 | ®usnueckre U XUMHUUECKHE SIBICHUS 1

14 Xumnueckas peakuus. [IpusHaku 1

Y YCIJIOBUS MPOTEKAHUST XUMHUICCKHAX PEAKITNI

15 | Xumwuueckue ypaBHEHUs 1

16 | Twumbl XUMHYECKUX peaknuid. Peaknus coemHeHus 1

17 | Peakiust pazinoskeHus 1

18 | Peaknusa 3amenieHus 1

19 Peaxkmust oOMena 1

20 | 3axon coxpamenus macchl BemecTs. M. B. Jlomomocop — | 1 BECHI

YUYEHBIN- YHITUKIIOTICIUCT. TEeXHOXHMHUECKIE
WIH  DJIEKTPOHHBIE;
CBeua, KoJ10a
miockogoHHas 250
MJI;  JIOKKa IS
CKUTaHUS

BEIIECTB




21

KonTtponbsHas padora Ne 1

Tema 3. Bo3ayx. Kuciopoa.
Oxcuapl

(G

22

Bo3znyx — cmech razoB. CocraB Boznayxa Kucmopon —
3JIEMEHT W TmpocTtoe BemectBo. O30H —  aJIOTpOIHAs
Mo (UKAIIS KUCIOpOoIa

23

Haxoxnenwe kuciopoga B mpupone, ¢GHU3NYECKHE U
XAMHYECKUE CBOMCTBA (pEaKIMM OKHCJICHHS, TOpCHHE.
[TousTue 00 okcumax

24

CrocoObl  mosydeHust Kuciopoga B Jabopatopuu U
HPOMBIIIUICHHOCTH. [Ipumenenue KHCIIOPOJIa.
[IpaxTrueckas pabota

No 3. Tlomydenne u cobupaHue KHCIOpOAa, U3YYCHHE €ro
CBOJMCTB.

25

TennoBoil 3pdexT XUMHUYECKOH peakiud, MOHATHE O
TEPMOXHMMHYECKOM YPaBHEHUH, 3K30- M DHIOTEPMUYECKHX
pEaKIUIX

26

Tomnmuo (yrosib U MeTaH). 3arps3HEHHUE BO3yXa, CIOCOObI
ero TPEJOTBpAIllCHUs. Y CHICHHE MHapHUKOBOTO 3ddexra,
pa3pylIeHHe 030HOBOTO CJIOS .

Tema 4. Bogopoa. CoctaB kucjaor u coJieii (5 4)

27

BOI[OpOI[ — 9JICMCHT U IIPOCTOC BCUHICCTBO

28

Haxoxnenne B 1npupone, (Quinueckue U XUMHUUYECKHE
CBOICTBa (Ha MpUMEpe B3aUMOJICHCTBHSA C HEMETalla- MU U
OKCHJIaMH METAJUIOB

29

[Ipumenenue, criocoObl MOMTyYeHHs BOIOPOIA.
[lpaktuueckas pabora Ne 4. Ilomyuenue u coOupanue
BOJI0pO/1a,U3yYEHHE ero CBOMCTB

30-
31

CocTaB KUCJIOT ¥ COJIei

Tema 5. KoinuecTBeHHbIC OTHOLICHUS B XUMUH
(49

32

KonmyectBo BemectBa. Monb. MonsipHast macca

33

3akoH ABorajpo. MossipHblil 00bEM Ta30B .

[HEN

34-
35

PacuéThl M0 XMMUYECKUM YPABHEHHSM.

Tema 6. Bona. PacrBopsbl. [lousitue 06 ocHoBanusx (5

49)

36

dusnyeckre CBOWCTBA BOIBI. AHAIA3 W CHHTE3 —
METObI U3yYEHHSI COCTaBa BO/IbI.

37

XUMHUYECKHE CBOMCTBA BOJIBI (peaKL{I/II/I ¢ MCTallaMu,
OKCHIaMHUMETAJIJIOB U HEMETAIJIOB

38

CoctaB ocHoBaHui. [ToHsTHE 00 MHAMKATOpAX

[udposas
naboparopus
RELEON
Hudposoit pH. mratus
C  3aKUMOM;  IATh
XUMHAYECKHX CTaKaHOB
(25 mn); mpombIBaKa

39

Bona kak pactBopuTtenb. PacTBopbl. PacTBOpUMOCTE BEIIECTB B
Bojie. [ IpakTryueckast padora:

Ne 5. IlpuroToBieHue pacTBOPOB C ONPENEIEHHON MacCOBOM

mpubop s
OMBITOB  C
AIIEKTPUUECKUM




JI0JIEW PACTBOPEHHOT'O BEIIECTBA. TOKOM;
UCTOYHUK
MOCTOSHHOTO ~ TOKa!
npoOUpKH — 2 IIT.
IPOHYMEPOBAHHBIE;
JTYy4YUHKA;
CIUPTOBKA,
npoOku — 2 1T,
MUHIET
40 | Ponb pacTBOpOB B MPHUPO/IE U B JKM3HH yenoBeka. Kpyrosopor
BOJIbI B NpHpOAE. 3arps3HeHue NpUpPOAHBIX BoJ. OxpaHa u
OYMCTKA MTPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJacChl HEOPraHMYeCKHX
coeIMHeHM i
(119)+ 14
41 | Kmaccupukarus HeOpraHHIeCKUX COCTHHCHIH,
42- | Okcupgpl: coctaB, Kinaccudukaius (OCHOBHBIC, KHCIIOTHBIE,
43 | amdotepHbIe, Hecoieo0paszyoliue), HOMEHKJIATypa
(MexxayHApOaHAS U TPUBHANIbHASA).
[Tonyyenue u XMMUYECKHE CBOMCTBA KUCTOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB.
44- | OcHOBaHMA:  COCTaB, KiIaccU(uUKaIMsi, HOMEHKIATypa Hudposas
45 | (MexmoyHapogHas M TpUBUANbHAsA),  (QU3MUECKHE | nabopaTopus
XUMHYECKUE CBOMCTBA, CIIOCOOBI MOTY4eHHs RELEON
Hudporoii pH. mratus
C  3aXHUMOM;  IIATh
XUMHAYECKHX CTaKaHOB
(25 mn); mpombIBaIKa
46- | Kucnotsr: COCTaB,  KiaccU(puKalusi,  HOMEHKJIATypa,
47 | dusnueckue U XUMHYECKHE CBOMCTBA, CIOCOOBI MOTyUYEHHUS.
Psii akTMBHOCTH MeTaJIOB
48- | Comu  (cpemnue):  HOMEHKJIATypa,  CIOCOOBI
49 | momyueHus, B3aMMOJEWUCTBUE COJEeW ¢ MeTajulaMu,
KHCJIOTaMH, IeJI0YaMH B COSIMH
50 |T'enermyeckas CBA3b MEXKIy KJIacCaMH HEOPraHMYECKHX
COEIMHEHU I
51 | IIpakTUvieckas padbora: [udposast
No 6. Pemenne dKcCIepUMEHTAIBHBIX 3aJad IO TeMe naBopatopus
«OCHOBHBIE KJTaCChl HEOPIraHMYECKHX COSMHEHUIN RELEON
Hudposoii pH. mratus
C  3aXUMOM;  IIATh
XUMHUYECKHX CTaKaHOB
(25 mi); mpombIBaJIKa.
52 | KoHTponbHas padoTa Ne 2
Tema 8. Ilepuoamueckuii 3aKoH W NepPUOAUYECKAS
cucrtemMa xummudeckux iemMeHToB J[. . Mennene eBa.
Crtpoenue atoma (7 1)
53 | IlepBble MOMBITKM KIAacCHU(DUKALMU XUMHYECKHUX SJIEMEHTOB.
[lorsTHE O TpYNMIax CXOAHBIX AJIEMEHTOB (IIEN0Y HbIE
I11eJI0YHO3EMENIbHBIE METAJUIbI, FaJIOreHbl, HHEPTHBIE Ta3bl) .
54 | DnemeHThbl, KOTOpble 00pa3yloT aMQoTepHbIE OKCHUABI U

THJIPOKCHUIBI




95 [lepuonnyeckuii 3aKOH MW TEPUOJMYECKAs  CHUCTEMa 1
xumuyecknx snementoB . M. MengeneeBa. Ilepuonsi,
rpynnel, TOArpynnel. ®Dusnyeckuil CMBICT MOPSIKOBOTO
HOMeEpa HJIEMEHTa, HOMe- POB IIEPHO/Ia M IPYIIIIBL.
56 | Crpoenue atomoB. CocTaB aTOMHBIX sijiep. MI30TombI 1
57 | Onextponsl. CTpoeHWe 3JEKTPOHHBIX 000J04YeKk aromoB | 1
nepBbix 20 XUMUYECKHX 3JIEMEHTOB MEPUOANYECKON CUCTEMbI
JI.1.MenneneeBa
58 | XapakTeprcTHKa XUMUYECKOTO 3JIEMEHTa 10 ero nonoxkenuto | 1
B nnepuoandeckoi cucreme JI. M. Menneneesa
59 | 3HaueHue NepuoJUYECcKOro 3aKoHa 1
U TEepHOINYECKOM CHUCTEMbl XUMHYECKUX 3JIEMEHTOB IS
pasButus Hayku W npaktuku. [l M. MenneneeB — yuéHslid,
HeJaror ¥ rpak1aHuH.
Tema 9. Xumnueckasi CBf3b.
OKuUCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PeaKINU
(89
60 | DnexkTpoOTPUIATENTHLHOCTh ATOMOB XMMHUUECKHUX 3JIEMEHTOB 1
61 | MonHas xuMHuuecKas CBsI3b 1 [Mudposas
nabopaTopus
RELEON
Hudposoit JTATIHK
TEMIIEPaTyphI
IUTATUHOBBINA;  TaTYUK
TEMIIEPaTyphI
TepMONapHbIN
62 | KoBajeHTHO-TIONSIPHAS CBS3b 1 Hudposas
nabopaTopus
RELEON
Hudposoit JTATYUK
TEMITepPaTyphI
IUTATUHOBBINA;  TaTYUK
TEMITePaTypHhI
TEPMOIIAPHBIN
63 | KoBaneHTHO- HeOIIpHAsK CBS3b 1
64- | CreneHb OKUCIICHUS 2
65
66- | OxucnutensHo-BoccTaHOBUTENBHBIE — peakiyn  (OBP). 2
67 ITpouecchl okucnenus U BoccTaHoBiIeHUs. OKUCIUTENU U
BOCCTaHOBHTEJIH.
68 | KonrponbHas paborta Ne 3 1




KanennapHo-remaTuyeckoe njiaHupoBaHue MO0 XUMHHU 9 KJ1acc
2 yaca 68 gacos

Ne | Tema paznena u ypoka Komu | lata | Hcnonv3osanue
YEeCTB | IIPOBE | 000OpyOdoeanus
0 nenus | «Touka pocma
4acoB
IloBTOpenne m yriy0jeHue 3HAHUI OCHOBHBIX pPa3/iesIoOB
Kypca 8 kJiacca
(59)+1 4
1 [lepuonnyeckuii 3akoH. [lepmommueckas cucreMa XHUMHYECKUX 1
anemeHToB JI. Y. MenneneeBa. CtpoeHue aToMoB
2 3aKOHOMEPHOCTH B M3MEHEHMU CBOWCTB XHMMYECKHMX 3JeMeHTOB | 1
HepBbIX TPEX MEPHOOB, Kalusl, KalblUg U HX COEIUHEHHUH B
COOTBETCTBUH C IOJIOKEHUEM JJIEMEHTOB B NEPUOANYECKON CHCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccuduxams W HOMEHKIaTypa HEOpraHM4YecKux BemiecTs | 1
(MeXIyHApOIHAS W TPUBHUAIbHAS)
4 XMMUYECKHE  CBOWCTBA BELIECTB, OTHOCAIIMXCS K pasiuyHbM | 1




KjlacCaM HCOPraHUYCCKUX COG]IPIHGHI/Iﬁ, HNX TCHCTHYECCKas CBA3b
HCOPraHM4YCCKNX BCUICCTB

5 Crpoenne BemiecTBa: BHIbl XMUMHUYECKOU CBS3U. Tumbl [udponast
KPUCTAIJIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILLIECTBA OT TUIIA n1aboparopus
KPUCTAUTNIECKOU PEIIETKH . RELEON

[udposoii JTaTYUK
TeMIepaTypbl
TJIATUHOBBIN
6 KontponbsHas paboraNel
Tema 1. OcHOBHble 3aKOHO MEPHOCTH XHMHMYECKHX
peakumii
(4 9)
7 Knaccudukanus XUMHUECKUX  peaKLuii 0  pa3IUYHbIM
IpH3HAKAM.

8 ITonsTHe 0 cCKOpOCTH XMMUYECKOW peakuuu. [IoHsaTHE 0 TOMOreHHbIX Hudposas

U TeTePOreHHBIX PEAKIHSIX . nabopaTtopus
RELEON
Hudposoi JTATIAK
TEMIIEPaTypPhI
TJIATUHOBBII

9 [lonsatne o xuMuyeckoM paBHOBecHH. DaKTOPbI, BIHAIOIIME Ha Hudposas
CKOPOCTb XHMHMYECKOW pEaKIMu U IOJOKEHHE XUMHYECKOrO nabopaTopust
pPaBHOBECHS . RELEON

[udposoii JTATYUK
TeMIepaTypbl
TIJIATUHOBBIN

10 | Mexanusm OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peaxuit
(27IeKTpOHHBIN  0alaHC  OKUCIUTEIHHO-BOCCTAHOBUTENb-  HOM
pEaKIun).

Tema 2. DjekTpoJMTHYECKAs TUCCOUUANUS. XUMHYECKHe
peakunu B pacTBoOpax
(8w

11- | Teopust  INMEKTPOMMTHYECKOH  JMCCOLMAIMU. ODJEKTPOIUTHl U Hudposas

12 | meanexrponutel. KaTnoHbl, aHMOHBI. MeXaHW3M [HCCOLH- AIllNH nabopaTtopust
BEILIECTB C pa3NMYHbBIMU BUJAMU XHUMHYECKOW CBs3H. CTeneHb RELEON
nuccoryanyi. CUibHbIE U c1a0ble HEKTPOIUTHI [Hudposoii JTAT4YUK

AJIEKTPOIPOBOTHOCTH

13- | Peakumu monHOrO O06MeHa, ycinoBus MX TnpoTrekanud. HMonHble Ludposas

14 YpaBHEHUS PEAKIHM. naboparopust

RELEON
[udposoii JATYNUK
AIIEKTPOIPOBOTHOCTH

15- | XuMHuecKHe CBOMCTBA KHUCIIOT, OCHOBA HMM M COICH B CBeTe

16 | mpencraBineHUt 00 MEKTPOIUTHYCCKON TUCCOITUAITIH

17 | IlonsATHE O TUAPOIH3E COTEH.

18 | [IpakTtuueckast padora Ne 1 Pemenne skcriepuMeHTaIbHBIX 33124 Hudposas
10 TEME naboparopus

RELEON
[udposoii JATYNUK
AIIEKTPOIPOBOTHOCTH
Tema 3. O0mas XxapakTepHMCTHKAa XMMHYECKHX 3JIEMEHTOB
VIIA-rpynnbl. I'anorenni (4 1)
19 | O6mras xapakreprucTuka rajnoreHoB . OCOOCHHOCTH CTPOCHUS AaTOMOB




9TUX DJJICMCHTOB, XAdpaKTCPHBIC MHJId HHUX CTCIICHU OKUCIICHUA.
Ctpoenue u pU3MIECKUE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB

20

XUMHAYECKAE CBOWCTBA Ha MpHUMEpe Xjopa (B3auMOACHUCTBHE C
MeTaJJlaMi, HeMEeTajulaMHu, Iienodamu). XiopoBogopoa. CossHas
KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJyUYeHUE, IPUMEHEHHE.

21

duzmoIornyecKoe AeHCTBUE XJIOpa U XJIOPOBOJIOPOJA HA OPraHHU3M
yenoBeka. BakHeime XJI0puabl 1 MX HaXOXKICHUE B TIPUPOJIE .

Hudposas
naboparopus
RELEON

22

IIpakTrueckas pabora:
Ne 2. TTonydenue CONSTHON KUCIIOTHI, M3y4eHHE €€ CBOICTB

[udpoas
n1aboparopus

RELEON

Tema 4. O01masi XapaKTepUCTUKA XUMHYECKHX JJIeMeH- TOB
VIA-rpynnsl. Cepa u eé coequnenns (5 q)

23

O6mras xapakrepuctuka sneMeHToB VIA-rpynmel. OcoOeHHOCTH
CTPOCHHS aTOMOB 3THX AJIEMEHTOB, XapaKTEpPHBIC JUISI HUX CTETICHH
OKHUCJICHUA

24

Crpoerne W (HU3HYECKUE CBOWCTBA TPOCTBIX BEIIECTB —
KHUCJIOPOJIa B CEPHI.

AJ'IJ'IOTpOHHHe MOI[I/I(i)I/IKaI_II/II/I KHUCJIopoda U CCpHhI. XuMHUYECKHE
CBOUCTBA CCPHLI.

CepoBomopon, cTpoeHHe, (HU3UYECKHE W XUMHUYECKHE CBOWCTBA.
Oxcujibl cepbl Kak MPeACTaBUTEIH KUCIOTHBIX OKCHJIOB

25

CepHas KHCIIOTa, PU3NIECKUE
¥ XMMHYECKHE CBOMCTBA (0OLIME KaK MPEICTABUTEINS Kiacca KUCIOT
U crienuduyueckue), mpuMeHEHNEe

Hudposas
naboparopus
RELEON
Hudposoi JATYUK
AIIEKTPOITPOBOAHOCTH

26

XUMHUYEeCKHE pCaKknuuy, JICKamue B OCHOBE IMPOMBINIJICHHOTO
CHOCO68.HOJ'Iy‘leHI/IH CCpHOfI KucnoTel. Conn CCpHOﬁ KHCJIOTHI.

27

Haxoxzaenue cepbl U €€ COeTMHEHUI

B Ipupoje. XHMHUUYECKOE 3arpsA3HEHUE OKPYXKaroWed Cpensl
COETMHEHUSAMU Ccepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3yXa U
BOJ0EMOB), CHOCOOBI €r0 NPeJOTBPAILICHUS

Tema 5. O0masi xapakTepucTUKa XMMHYECKMX 3JIeMEHTOB
VA-rpynnbl. A30T, ocdop u ux coegunenus (7 q)

28

O6mast xapakrepucTuka 3neMeHToB VA-rpynmel. OcoGeHHOCTH
CTPOEHHSI aTOMOB 3THX 3JEMEHTOB, XapaKTepHbIE A1 HUX CTENCHU
OKHUCJICHUA

29

A30T, pacmpocTpaHeHue B TpUpoje, (HU3MUECKue M XUMHYECKHe
cBoycTBa. Kpyrosopot azora B npupoe

30

AMMHAK, €T0 (DU3UYECKHUE M XUMHUUYECKHUE CBOMCTBA, MOJIY4CHUE U
IPUMCHCHHC. OJIM aMMOHHSA, HX (1)I/ISI/I‘-ICCKI/I€ H XUMHUYCCKHUC
CBOUCTBA, MPUMCHCHUC.

[paktuueckas pabora Ne 3. IlomyueHne aMmmuaka, U3ydeHHE €TO
CBOWCTB.

31

A3oTHas xucnota, e€ Gu3NUYecKue M XUMHUECKHE CBOWCTBA (0OIIme
KaKk MpEeACTaBUTENsS  Kilacca  KHUCIOT W creruduyeckue).
Hcnonp3oBaHue HUTPATOB M COJEM aMMOHUST B  KAayecTBe
MHHEPAIBHBIX YI00peHMii

Hudposas
naboparopus
RELEON
[udposoii JATYNUK
AIIEKTPOITPOBOHOCTH

32

XUMHUYECKOE 3arps3HEHHE OKPY)KAIOIIEH Cpeibl COCIUHEHUSIMU
a30Ta (KUCJIOTHBIE JIOXKJIHU, 3arps3HEHNE BO3/IyXa, TOYBHI M BOJOEMOB

33

®ocdop, amnorpornHble Moaudukanuu ocdopa, ¢usnueckue u
XMMHUYECKUE CBOWCTBA

34

Oxkcun dochopa(V) u dochopHas kucinora, (U3NUECKHE WU
XUMHYECKUE CBOWCTBA, monydeHune. Vcmonp3oBanue Qocharto B




KauecTBe MHUHEPAIbHBIX yIOOpeHui. 3arps3HEHHe MPHPOIHBIX
BOJI0EMOB (hocaramu

Tema 6. O01asi XapaKTepPUCTHKA XUMHYECKUX 3J1€eMEHTOB
IVA-rpynnsl. Yriepoa i KpeMHU U UX COeIMHEHM I
(8u)+ 1

35 Yraepon
36- | Okcuapl yriepoaa, ux (QU3H4ecKue U XUMUUECKUE CBONCTBA.
37
38 | YronbHas KucioTa M €€ colid, UX (PU3NYECKHe M XHUMHUYECKHE
CBOICTBA, 0JY4YE€HHE U IPUMEHEHHE.
39 | llepBoHauanbHble TOHATHA 00 OPraHMYECKHX BELIECTBAX KakK O
COEIMHEHHUSX yTIIepo/ia: OCOOEHHOCTH cocTaBa U cTpoeHus. [lonsatue
0 OMOJIOTMUECKH BaXKHBIX BEIIECTBAX: )KUPaX, OeJIKax,
40 | Kpemuuii, ero ¢usudyeckue U XMMHUUECKHE CBOMCTBA, MOJyYEHUE U
HpHMEHCHHE.
41 | Ilpaktuueckas pabora Ne 4 TlosydyeHwe yIJIEKUCIOro rasa. [udpoas
KagecTBenHast peakiust Ha KapOOHAT-HOH nabopaTtopust
RELEON
[udposoii JATYUK
AIIEKTPONIPOBOTHOCTU
42 | Ilpaktuueckas pabara Ne 5 PemieHne sKCIepUMEHTAIBHBIX 3a/1a4 Hudposas
o TeMe «Hemeramns». nabopaTtopus
RELEON
Hudposoi JATYUK
AJIEKTPOIIPOBOTHOCTH
43 | KonrponbHas pabora
Tema 7. O0mme cBoiicTBa MeTAJLIIOB
(4 9)
44 OO6m1as xapakTepHUCTHKAa XUMUYECKUX 3IEMEHTOB — METAJIOB Ha
OCHOBaHMM UX TMOJOXKEHHUS B  TEPUOAUYECKON  cHuCTeMe
XUMHYECKUX 351eMeHToB [ . 1 . MeHzneneeBa u CTpOCHUs aTOMOB
45 | CtpoeHne MeTamioB. Merajuinyeckas CBA3b M MeTaJUIMUYecKas
KPUCTAJIIINYECKas peIléTka. DNEeKTPOXUMHUUYECKUH PsJl HANPSKEHUH
METaJJIOB
46 | Ou3nYecKre U XMMHIECKHE CBOICTBA METAILIOB .
47 | Obmue cmocoOsl monydyeHus MetauioB. [loHATHe o Koppo3uu
METaJUIOB M OCHOBHBIE CHOCOOBI 3alUThl OT KOppo3uu. CrjiaBbl
(cTanp, 4yryH, JIOpaTlOMHHUNA, OpOH3a), UX NPUMEHEHHE B OBITY U
IPOMBIIIIEHHOCTH
Tema 8. BaxkHelimme MeTANJIbI M UX COETUHEHUS
(16 u)+2
48 | lllenounsle Metayibl. [lonojkeHHe B TEPUOAMYECKON CHCTEME
xuMmuyecknx snemeHtoB [[. M. MeHpgeneeBa, CTpOeHHE aTOMOB.
Haxox/eHue B mpupoie .
49- | du3nveckue 1 XMMHUYECKUE CBOMCTBA (HAa PUMeEpe HATPUS U KaJns
50
51 OKcuibl ¥ THIPOKCUIBI HATPHS M KAJTUS
52 [IpyMeHeHNEe MENOYHBIX METAJLUIOB M UX COEIMHECHUM.
53 | lllenoyHo3eMenbHbIE METAIBI MAarHUW W KaJbIMHA, CTPOCHHE
aroMoB. [lonoxe HME B NEPUOAMYECKON CHUCTEME XHMHUE CKHX
anementoB /. 1. Menneneena.
Haxoxnenue B npupoe
54- | Ousnueckue U XUMUYECKHE CBOICTBA KAJIbIUI U MarHus




55

56 | Baxwueiimme coemnHeHns Kanblys (OKCHI, THIPOKCHUJI, COIH).
57 | XKectkocTb BOIBI U CIIOCOOBI ee ycTpaHeHus. [Ipaktudeckas pabora
Ne 6. )K&cTkoCTh BOJIBI M METO/IBI €€YCTpaHEHHS
58 | AmomuHMN.
59- | Ousnueckue M XUMHYECKHE CBOWCTBA. AMGOTEpHBIE CBOMCTBA
60 | okcuma M THAPOKCHUIA
61 | XKeneso. Hudposas
naboparopus
RELEON
Hudposoit JATYUK
JTABIICHUS
62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKeJe3a
63 | Okcmupl, rgpokcHmb! 1 comn xenesa(ll)
u xene3a(lll) .
64 | Ilpaktuueckas padora Ne 7. Pemenue skcriepiMeHTabHBIX 3a/1a4 110 Ludposas
Teme «MeTaib» . naboparopus
RELEON
[udposoii JATYUK
JTABJICHUS
65 | KonTponbras paborta Ne3
Tema 9. BenrecTBa 1 MaTepHaJIbl B )KM3HHU YeJI0BEKA
(B4
66 HoBele marepumansl u TexHonoruu. BemectBa u Mmarepuaibl B
MOBCEIHEBHOIKU3HU YeNOBeKa. XUMHS 1 3710POBBE.
besomacHoe Mcnonb30BaHNE BEMIECTB U XUMHUYECKHUX PEAKIU B
OBITY.
67 [IpupoaHble UCTOYHUKU YTIIEBOAOPOAOB (Yrojib, MPUPOAHBIN ras,
He(Th), MPOIYKTHI UX NEPepadOTKH, UX POJIb
B OBITY ¥ IPOMBIIIJICHHOCTH
68 OCHOBBI SKOJIOTNYECKON TPaMOTHOCTH. XHUMHYECKOE 3arps3HeHUe

OKpYXaro- Ied cpeabl (MpeneabHo AOMyCTUMAas KOHIEHTpALUs
Benects — [1JIK).
Poins xumMuu B PEIICHUN 3KOJ'IOFH'~I€CKI/IXHPO6J'I€M




JlaGopaTopHbie padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: I'opeHHe — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIHH, KaK IIPaBUIIO, B
BUJIE TeIJIa U cBeTa. Pa3nmuyaroT roMoreHHoe ropeHue (Harpumep, npu padoTe ra30BOi ropesiku), U TeTepOreHHOe ropeHue (Harpumep, ropeHue
CIUpPTa U CyXOIo ropro4ero). B paccMoTpeHHbIX ITpuMepax mjamsi UMEET CXOJHOE CTpoeHUE. B HEM MOKHO BBIJEINUTH TPU YaCTH.
BHyTpeHHUI KOHYC TeMHOro IiBeTa (B CiIydae ra30BOM TOpEJIKHM CHHETO IBeTa) ¢ HU3KoW Temmeparypoirt ~ 300—500 °C. 3mech mpoOUCXOAUT
UCIIApEHUE U Pa3JI0KEHUE TOPIOYETO BEIIECTBA.
Cpennuii BOCCTAaHOBUTENBbHBIM KOHYC COCTOUT M3 CMECH BO3JyXa M TOpsLIEro rasa. 31ech I0J BIHSHHEM OO0Jie€ BBICOKOH TeMIepaTyphl
(1500—1800 °C) mpoayKTbl UCHApPEHUS M PA3JIOKEHHS] TOPIOYMX BEIIECTB aKTUBHO PEAarupyroT ¢ KUCIopoaoM. Eciu vacth yriepona octaéres
CBOOOJHOM, TO €ro MeJab4allie YacTULbl PACKANAIOTCS U MPHUAAIOT TJIAMEHU SIpKOe CBEUeHHE. JTa 4acTh IulaMeHu Oorarta yrapabsiM razom CO —
CHJIbHBIM BOCCTAaHOBHTEJIEM, IO3TOMY €€ Ha3bIBAlOT BOCCTAaHOBUTENbHOW. Touka Hamboiee BBICOKOW TEMIIEpaTypbl HAaXOJUTCS Ha OCTpHUE
BOCCTaHOBUTEJIBHOT'O KOHYCA.
BHewmHuil OKHCIUTENbHBIN KOHYC 00pa3yeT HEBUAMMYIO OOO0JIOUKY, OKpPYXKAlOIlyIo IUlaMs. 3/1€Ch IOJ BIMSHUEM 3HAUYUTEIBHOIO IPHUTOKA
KHCITIOpOJIa BO3/1yXa MPOUCXOAUT MOJIHOE OKHUcieHne roproyero emiectsa 10 CO2 u H2O (mpu ropeHnu cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercs N2). Ilpu 3ToM octaércsi M30BITOK KUCIOPOJa, KOTOPBIM IMPH BBICOKOW TeMmIepaType o0aJaeT BBICOKOM OKHUCIUTENbHOM
AKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHM Ha3bIBA€TCS OKUCIUTENbHOU. lcmosiw3ys mojayB BO3ayxa, MOXKHO YBEIMUUTH TEMIEpaTypy
TUTaMEHH.
[pakTuyeckas yacth: Llesnb onbiTa: U3y4nuTh CTPOCHHE IIJIAMEHM, ONPEIEIIUTh TEMIIEPATypPy B Pa3HbIX €ro 30HaX MpPH HUCIOJIb30BAHUU Pa3IMUHBIX
UCTOYHUKOB TeIia .
llepeuenv  Oamuuxos yugposoii nabopamopuu: AATYUK  TEMIEPATypbl TEPMOIAPHBIM.
HononnumenvHoe 0b6opyoosanue. MTATUB C 3RKUMOM; JEpXKaTellb ISl MPOOMPOK; CIUPTOBKA .
Mamepuanwl u peakmugsl: CIUPT 3TUIIOBBIN; CyX0€ TOpIOYee; CBeya.
Texnuxa 6ezonacnocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPEeTruTech 0Kora.
2 . TepMormapa nocie U3BJIeUEHHs U3 IJIAMEHHU OCTBIBAeT He cpa3y — Oeperutech oxora. 3.B cnupToBKe colepKUTCS Toprovast )KUJIKOCTb.
Huempykyus xk epinonenuio:
1.ITonkmrounTe BEICOKOTEMIEPATYPHBIN AaTYMK (TepMonapy) K perucTparopy AaHHBIX (KOMIIBIOTEPY). 3aKpenuTe JaT4uuK B IITaTHBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIISI CTIUPTOBKH .
2 . 3axrute cnuproBky. Korma nokasaHus cTaOWIM3MpYIOTCS, 3alMIINTE 3HAYEHUWE TeMIepaTypbl Ha cxeMe miuameHu (puc. 1).
3.IlepememnaiiTe HaTYMK TEMIEPATypbl B CIEAYIONIYI0 TOUKY IJIaMEHM B COOTBETCTBHM cO cxeMmoH. [l 3Toro ocnabmsiite Mmydpty u
nepemeniaiite e€ (BMecTe C JIAIKOM M JaTYMKOM) B HYKHOe MecTo. Korma mokasaHus cTaOMIM3UPYIOTCS, CHOBA 3aHOCHUTE 3HAUYEHUE
TEMIEPATYpPbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYpy BO BCEX TOUKAX IIIAMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe 1efcTBHS CO CBEUOI U CyXMM T'OPIOYHM.




6.00pature BHMaHue! [Ipu n3ydyeHnn CTpOeHHS TNIAMEHU CYXOTr0 TOproYero ucroib3yercs 1/4 yactsh Tabnetku. Kycodek roprouero noMemaroT Ha
KEPAMUYECKYIO TUIUTKY.

Puc. 1. Touku usmepeHus: TeMnepaTypsl IJIaMeHU
7 . BuecuTe B I1aMs COMPTOBKH Ha MOJIMUHYTBI IPOOUPKY. M3BIekuTe NpoOUpPKY U3 INIAMEHH U PACCMOTPUTE €€ IOBEPXHOCTb.
8 . IloBtopure ombiT co cBeuoil. Kakoro msera obpaszoBaics Hanér? YUto 3T0 3a BemecTBoO?
PesynbTaThl n3MepeHuii/Ha0I01eHu
M cTouHnk Temmeparypa okono ¢urunsTemneparypa B  cpenneiflemneparypa B BepxHeilUro oOpas3oBanoch Ha
Ne  rerutoTsl (KycouKa roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [IOBEPXHOCTHU IPOOUPKHU
1 CrimpToBKa

2 Caeua

3 Cyxoe roprouee

Bv1600b1:

B BBIBOAX yKa3aTh, KAKOWH MCTOUHUK TETJIOTHI MPEANOUYTUTEIHHO UCII0JIb30BaTh B XMMUYECKOH J1aOOPaTOPHH U IOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii nctouyHuk raMenu O0bu1 ucronib3oBan? 2 . Kakas 4acth mjaamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTypsl ynaércs mporpeTs Tepmomnapy? 4 . Uro ropsiaee — HEHTp TUIAMEHH WITH Kpast?

5 . IloyeMy criupTOBKa TOPUT MOYTH OECLBETHHIM IIAMEHEM, a CBeuya — CBETSIUM? MOKHO JIM UCIOJIb30BaTh CBEUH B JJAOOPATOPUH BMECTO

CIUPTOBOK?

6 . Kakue npoayKThl TOpEeHUS OAMHAKOBBI y CHMPTOBKM U cBeun? 7 . 3aganue Juist noarotosku k 'MA, BIIP

[Ipn HarpeBaHuM TBEPIBIX BELIECTB B MpoOHMpKe HE0OX0auMO: 1.B35Th NPOOMPKY B PYKH M HArpeBaTh Ty YacTh, I7/I€ JIC)KUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHUBE U HArPEBATh TY YACTh, IJI€ JIEKUT BEILIECTBO;

3.B358Th NPOOUPKY B PYKH, IPOrpeTh BCIO MPOOUPKY, a 3aTeéM Ty 4YacThb, IJ€ JIEKHUT BEIIECTBO;

4.3aKpenuTh MPOOUPKY B IITATHBE, MPOTPETh BCIO MPOOHUPKY, a 3aT€M Ty 4YacTb, TJ€ JEKUT BELIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue Uit pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xnure Maiikna ®@apanes «/ctopust cBe4n» aBTOp ONHUCBIBAET ONBIT, KOTOPBI OH AEMOHCTPUPOBAJ HA CBOMX JIEKIMAX. B mmams |

CBEYH OH TIOMENIAJI H30THYTYIO CTEKISIHHYIO TpYOKy. OJIMH KOHEI[ TPyOKH OIYCKAJICS HEAAIEKO OT (UTHJIsL, BTOPOU BBHIBOIMICSA HA ||

HECKOJIbKO CaHTHUMETPOB OT IJlaMeHHu. Yepe3 HEKOTOpoe BpeMs K KOHIy TpYOKHM MOAHOCHIIM ropsiyto jyduHy. Ilossisiocs

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJEJIBHO OT IIaMeHU cBedH. Kak MOXHO 00BSCHUTH 3TO siBJeHHE?

Otger: B 3T0if yacTu mimamMeHn NpoUCXOaUT UcniapeHue napaduna. [Tapsl mapaduna Ha Bo3ayXxe, IPH MOJHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBeYH



JleMOHCTpanMOHHBII 3KkciepuMeHT Ne 1. «Bwvidenenue u nonowienue menia — npu3sHaK Xumuueckou peakyuuy

Teopernueckas yacte. PabGora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMHUYECKHX peakiuil». Bpimenenue u

MOTJIOIICHUE TEeIJIOThI, U3MEHEHUE OKPACKU PAaCTBOPOB WJIM BEILECTB, BBIJCICHHUE ra3a SBISIOTCS OCHOBHBIMU MPU3HAKAMH XUMUUYECKHX PEAKIUH.
Taxxe uMeeT CMBICI IOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 2P PEKT peaKkium .

[pakTudeckas dacte. Llenb paboOThI: MPOIEMOHCTPUPOBATH BBHIICICHUE M IMOTJIONMICHUE TeIUla NMPHU XUMHYECKHX peaknusx. CBs3aTh MOKa3aHUs
JaT4YrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLYIICHUSMHU.

Ilepeuenv oamuuxos yugposou 1abopamopuuy. TATINK TEMIEPATYPHI TIIATHHOBBIMA.

HHononrnumenvnoe 0b6opyoosanue: nBa XUMUYECKHX cTakaHa (50 mur), mpoMBIBaNKa ¢ JUCTHJUTMPOBAHHOW BOJOM, CTAKaH JJIsl CIMBAa OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugwl: aATIOMUHUEBAs MPOBOJIOKA WK rpanyibl, 20%-Hb1i pactBop ruapokcuaa Hatpus NaOH, 10%-Hblll pacTBOp YKCYCHOM
kucnotel CH3COOH, ruapokap6onat marpus NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHue Mep O€30MacHOCTH MpU padoTe C THIPOKCHIOM HATpHs U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Uncmpykyus k evinonnenuro: 1.B xumudeckuil crakan Hanente pactBop wmenoun NaOH. U3mepste ero temneparypy. [lomecture rpanyiibl uim
MIPOBOJIOKY QIFOMHHHSI TaK, YTOOBI HaJ HUMH OCTaBaJICS CJoW uakocTH. Korma HagHETCS peakius, oOpaTuTe BHUMAaHUE IIKOJHLHUKOB Ha
BbIJICJICHHE Ta3a M yBEJIMYEHUE TeMieparypbl. JKenatenbHo (eciu peakius UAET He CIUIIKOM OypHO) IMPONTH MO KIAcCy M JIaTh IIKOJbHUKAM
MOTpOraTh CTakaH, YTOOBI yOEOUTHCSA, UTO €ro COJEpKUMOe pazorpenoch. OTMEThTE MaKCHMAaJIbHYIO TeMmeparypy pactBopa. [lomydeHHbII
pe3yNbTaT 3aHECUTE B TAONIHUILY .

2. ITpomoiiTe qaTYMK TeMIlEpaTypbl Bool. B cTakan HaneiTe ykcycHyro kucioty Ha B 1/3 mo Beicote. 3MepbTe e€ Temmieparypy.

HeGonpmmmu mopusiMd  HachIIbTE TUAPOKAPOOHAT HATPHs, IMOMEIIMBAs JTaTYMKOM Temrmeparypbl. OOpartuTe BHHUMAaHHE IIKOJIBHUKOB Ha
BBIJICJICHHE ra3a - IPU3HaK XuMuueckon peakuuu. [locMoTpuTe, kak n3meHsiercs teMieparypa. OTMeTbTe MUHUMAJIbHYIO TEMIIEPATYPy pacTBOpa.
[TomyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepeHuil /HabIo1eHui

Pearupytomiue Bemiectsa HauansHas Temneparypa MaxkcumanbHas/ MUHUMaJTbHAS Brigenenue wiM  MOIJIOIICHUE]
pacTBopa TeMIepaTrypa pacTBopa TETUJIOTHI

PacTBop 1mienouun u anmroMuUHMUI
PacTBOp yKCYCHOM KHUCIIOTBI U COJa
Bv1600b1: Yka3aTb NPU3HAKH XMMUYECKUX PEaKIUi.

Koumponvnwvie onpocuwi:

1 .IlpuBenuTe npuMeEpHI peakinii, MPOTEKAIOUINX C BBIJEIIEHUEM TEIJIOTHI.

2 .JIyig oITydeHusT HEeTameEHOW U3BECTH MeJl IIPOKAIMBAIOT TIPH BRICOKOW TemrepaTtype. K kakoMy THITYy MOYKHO OTHECTH 3Ty PEaKITUIO?

3.3aganue ansa noarotoBku k ' MA, BIIP: Tonbko XuMHUUYECKHE SIBICHUS IEPEUNCIIEHBI B TPYIIIIE:

1.I'openue cBeun, BeIMaZCHUE JOXKICBBIX Kamnenb, KulieHne BoAsl  2.Ckucanue si0JOYHOTO COKa, CKUCAHWE MOJIOKA, PACTBOPEHHE MeJia B YKCycCe
3.TasHue cHera, IUIaBJIC€HUE CBUHIIA, TIPOTYXaHUE KyPUHOTO siilia 4.06pa3oBaHue TymMaHa, ropeHHe OEHTalbCKON CBEUH, TOPEHUE TPUPOTHOTO
rasa




JleMOHCTpauMOHHBII dKcTiepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom
Teopernueckas yacte. [lepea Hauamom padoOTHI cieayeT 0OCYAUTh CO MIKOJbHUKAMU BOMPOC: MPOCTHIM HIIM CIIOKHBIM BEILIECTBOM SIBJISIETCS BOJA.
[Tocne BEIABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEAIOKUTh BAPHAHTHI X HKCIIEPUMEHTAIBHOM TPOBEPKH.

OOBIYHO JAaHHBI ONBIT PEKOMEHAYIOT NpOBOAUTH B mpubope I'odmaHa, yCTPOMCTBO KOTOPOrO SIBISETCS JOCTATOYHO CIIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHYECKHUM TOKOM, UCHOJB3ysd B KadecTBe 3nekTpoiuta 10%-Hbii
pacTBOp TUAPOKCHIA HATPHUS M CTajlbHbIE (Jydllle HUKeNEeBble) AJIEKTpoAbl. Bo mn30exaHue BCIEHHWBAHUS pacTBOpa IMPHU JAEMOHCTpPALUU K
AIIEKTPOIIUTY CIEeyeT q0OaBUTh ATHIIOBBINA criupT (Ha 4 00BhEMa pacTBopa 3ekTpoiauTa 1 006EM 95%-HOro pacTBopa CriupTa) .

[paktuyeckast yactb. Llens paboTel: chopMUpOBaTh MPEACTABICHUS Y yYallUXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJIEKYII CIOXKHBIX
BEIIIECTB B X0JI¢ XUMHUECKUX PEAKIIUH.

Hononnumenvnoe o0b6opyoosanue: TPUOOP ISl ONBITOB C SJICKTPUUYECKUM TOKOM; HCTOYHUK IIOCTOSHHOTO TOKa: MHPOOMpKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 T, MUHIIET .

Mamepuanst u peakmuewt. cnupt 3TUI0BbIA, 10%-HBIH pacTBOpP IIEIOYH.

Texnuxa 6ezonacnocmu: PadbortaTth B oukax. TpeOyroTcs crienuanbHble MEpbl 0€30IIaCHOCTH MPU padOTe ¢ TUAPOKCUIOM HATPUS .

Unempyrkyusa k evinonnenuro: 1.3anomHUTE 2IMEKTPOIUTHUECKYIO BaHHY M JIEMOHCTPAlMOHHBIE MPOOUPKH PACTBOPOM JIIEKTPOJIUTA 3apaHee, 10
ypoka. 2.IlpogeMmoHCcTpupyiiTe TprOOp ydammmcs, OObICHUTE €ro YCTPOHCTBO U BKIIFOUUTE MOCTOSHHBIN 3JIEKTPUUECKHUM TOK.

3.HaGmromaercs BbiesieHre ra3oB Ha AJIeKTpoAax npuoopa. OOparute BHUMaHHE YYallMXCs HA TO, YTO OJUH U3 Ta30B BBIAETSAETCS WHTEHCUBHEHN U
3aHMMAET B JBa pa3za 00JbIIMI 00BbEM IO CPABHEHUIO CO BTOPHIM Ira3oM.

4.06cynure HabmOJaeMble MPU3HAKKM XUMHUYECKOW pPEaKIMH, CAENaiiTe MPEearoIoKeHHs O TOM, B KaKMX NPOOHpPKAX HAXOMIATCS KUCIOPOI U
BOJIOPOJI. DIIEKTPOIIU3 MIPEKPATUTE, KOTJa B MPoOUpKax HaOepéTcs 0K0JI0 6 MII BOJAOPOIA B 3 MIT KHCIIOPOIa .

5.00parute BHUMaHUE Ha pa3IU4Hble 00BbEMBI COOpaHHBIX ra3oB. [IpoOMpKM IUIOTHO 3aKpoiiTe MpoOKaMM IMOA CJIOeM AJeKTponuTa. Trieroreit
JYYMHOW OTpeNeNnTe HaJIWMdhe KHCIOpOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOMOpoJ. [Ipemnoxkure ydarmmmcs 3aHECTH pPe3yNIbTaThl
HaOJr0ieHui B TaOIuILy. PesynpTaThl Ha0II0IEHUH

Howmep npoOupku O0béM raza HaszBanue raza

1
2
Bv1600b1: OTpa3uTh, YTO NPOUCXOAUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XMMUYECKOM peaKIiHy.

Koumponvnvie éonpocur. 1. M0XHO 11 1O BHEIIHEMY BUAY OTJIMYMTH a3 BOJOPOA OT rasa kuciopoaa? 2 .Kakue 4gacTuIbl COXpaHSAIOTCS B XOJ€
IIPOTEKAHUS PEAKLIUU Pa3I0KEeHUs BOJbL, a Kakue paspymaroTcs? 3 .Kak qokas3ars, 4To B COCTaBe caxapa COAEp:KaTcs aTOMBI yriepoja?

4 3ananume st noarotoBku k ['MA, BIIP. Ilpu coOupanuu ra3oB UCHONB3YIOT NpUOOPHI, MpeAcTaBleHHble Ha pucyHke. C MOMOIIBIO, KAKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOGOCHYiTe CBOM OTBET, UCXOAS U3 CBOWCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b)

‘A / (:ﬂ
~— 7




JleMoHcTpanMOHHBIH dKcnepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MacChl BeleCTB)»

Teoperunueckas yacTh. [Ipy u3yuyeHUN TaHHOM TEMbI 1Ie1€CO00pPa3HO CO3/1aTh MPOOJIEMHYIO CUTYAIUIO, AJISl pa3peleHHs

KOTOPOH ydJaluecs BBLABHTAIOT TUIIOTE3bl, TPEOYIOINe dKCIIepUMEHTANbHON MpoBepkH. [Ipu 00CyXIeHNN NMPeUI0KEHHBIX BApHAHTOB HPOBEPKU
BBIIBUHYTBIX TUIIOTE3 BOCBMHUKJIACCHUKY MPEAJIAraloT pa3iMyHble BAPUAHTHI KOHCTPYKLUUU MPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO aKTUBHOCTbH, B
X0J1€ KOTOPOU MPOUCXOAUT MEPEOCMBICIICHUE MPUOOPETAEMbIX 3HAHUMN.

Ha ypoxe yuammecs y3HatoT o paborax M. B. JlomonocoBa u A. JlaBya3pe, MOCBSIIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHHUS MAacChl BEIIECTB,
GopMyTUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJ€ PEAKIUU JOJKHA OCTABAThCS IMOCTOSHHOHN. JIOOMBIINCH MOHMMAHUS
JTAHHOTO Te3UCa, YUYUTENIb JEMOHCTPUPYET IKCIEPUMEHT .

[TpakTryeckas yactb. L{enb paboThl: SIKCIIEPUMEHTAIBHO J0Ka3aTh 3aKOH COXPAHEHHSI MacChl BELIECTB .

HononnumenvHoe 06opyoosanue. BeCbl TEXHOXUMHUECKHUE WM JIEKTPOHHBIS; CBeYa; Koj0a rockogoHHas 250 MJ1; JI0)KKa JUIsl COKUTaHUs BEIIECTB.
Mamepuanvl u peakmugbvl. cBeva.

Texnuxa 6e3onacnocmu: BHIOTHITH TPEOOBAHUS MPU PAOOTE C OTKPHITHIM IIIAMEHEM.

Huempykyus k evinonnenuro. Ha pbluaXHBIX WM AJIEKTPOHHBIX BECAaX YpaBHOBELIMBAETCS CBEYa, a 3aTEM YUWTENb 3aXuraer e€. Yuvamuecs
HAOMIOIAI0T, YTO B TeueHue ~1 MHUH paBHOBECHE BECOB HApYIIAETCs, Yallka C TOpAIed CBeuOil MOJAHMMAETCS BBEpX. YUallUMCS 3aJal0Tcs
Bompockl: «Kak MOXHO 00BsicHUTH HaOmromaemblii Gakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEeHHsI Macchl BemiecTB?» OOcCyxaeHue
JAHHBIX BOIIPOCOB MPUBOAUT YUALTUXCS K MBICIA O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEyeT U3BMEHUTh KOHCTPYKIUIO Tprdopa.
Yuurtens 3apaHee JOKEH MOJATOTOBUTH KOJIOY AJOCTATOYHO OOIBIIOr0 00bEMa ¢ XOPOIIO MOJAOTHAHHOM MPOOKOi, B KOTOPYIO BCTAaBIIEHA JIOKEUKA.
B noxeuke 3akpemisiercsi cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcss Ha Becax (puc. 8) . Korma
y4aluecs MPUXOAST K BEIBOY, YTO OMBIT CIEAYET MPOBOAMUTH B 3aKPHITOM NMPUOOPE, YIUTENb JOCTAET BECHI C KOJIOOH,
3QKUTAeT CBeuy, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U IJIOTHO 3aKpbIBaeT. Yyalluecs BUAAT, YTO PaBHOBECHE
BECOB HE HApYLIAEeTCsl B X0JI€ BCEro IKCIEPUMEHTA .

Puc. 8. HpI/I60p AJI JEMOHCTpPAIMK 3aKOHA COXPAaHCHUS MACChl BCIICCTB

BoiBoabI:
B BbIBOIaX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHNH XUMUYECKON PEAKIIUN COXPAHSIETCS .
Konmponvnwvie 6onpocwi:

3anaHus A5 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH
1.ITpu ropenuu 1poB octaércs 301a. Macca 307161 MEHBIIIE MACChl B3SITHIX JUIsl CKUTAHUS JpoB. Kak MOKHO OOBSICHUTD 3TOT (akT?

2.JInst IpUTOTOBIIEHUST MSICHOTO OyJbOHA MoBap B3sul Kycok Msica maccoil 1 kr . Ilocne Bapku kycok msca cran Becuth 800 r . Ilouemy macca
WU3MEHUJIACh?



JlemoHcTpanmoHHbIH dKcnepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3yXa»

Teopernueckas wyactb. Ilepen mpoBeneHHMEM OSKCIEpUMEHTa YydyallUMci He0oOXOIUMO OOBSICHUTH YCTPOWMCTBO

npubopa, YTO 03HAYAIOT JAeTeHUs. Takke He0OX0AUMO YOeTUTHCS, YTO MPOOKa MPUOOpa repMETUYHO 3aKPhIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAIBHO OMPENEIUTh 00bEMHYIO JI0JII0 KUCIOPOAA B BO3IyXE .

Hononnumenvroe 060opyoosanue. IpuOOp ISl ONPEICICHUS COCTaBa BO3AyXa, IITAaTUB, CIUPTOBKA, CTEKIITHHAS TAJIOYKA, JIyYUHA, CTAKAH C BOJIOM.
Mamepuanwt u peaxmugsl’. KpacHblil Gpocdop.

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTBIO 00pAIIaThCS € TOPSAIIUM POCHOpoMm.

Huempykyus K 8blnoHeHuio:

1.Kpucrannuzarop HamnonoBuHy 3anojiHuTe Bogoi. Ha moBepxHocTh Boabl momectute Gapdoposyro yamky ¢ 1—1,5 T cyxoro kpacHoro ¢ocdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCJIOBHE SKCIEPUMEHTa — BIAXHBIH (Gocdop ucrnonb3oBath Henb3si! Docdopa MOMKHO OBITH B3SITO
Oosblie, 4eM TpeOyeTcst UI CBA3BIBAHHUS BCETO KUCIOPO/Ia, HAXOASIIETOCS B COCYIE.

3.0t1kpoiiTe npobKy nmpudopa U MOMECTUTE KOJOKOJ B KPUCTAIN3AaTOp ¢ BOMoM. [lorpy3uTte KOMOKOI B BOAY HACTOIBKO, YTOOBI YPOBEHBH BOJIbI
COBIIAJaJl C HIDKHUM JIeJICHHEM KoJiokoja. [Ipu 3ToM HMKHMI Kpail KOJIOKOJIa He JOJDKEH JOXOAMTH J0 JHA KpUcTayum3aropa . [ 3Toro Koiaokou
3aKpenuTe B MITATUBE WM MOMECTUTE HA JTHO KPUCTAUIM3aTOPA BE CTEKIISIHHBIC MAIOUKH .

4.CWIIbHO Pa30rpeB KOHEIl CTEKJISTHHOW NallouKd, OMycTHTE €€ B KOJOKoN W mojoxrute Qocdop. Kak tompko dochop 3aroperncs, ObicTpo
U3BIIEKUTE MAJOYKy U 3aKpOWTE KOJOKOJ HpoOkoil. Komokonm 3amoiHseTcs TyCTbIM O€NbIM JIBIMOM, COCTOSIIIMM M3 4acThuek ¢ochopHOro
AHTUJIPUJIA.

5.1Ipu ropenun docdopa 00bEM BO3AyXxa BHYTPU KOJOKOJA BHA4Yale OT HArpeBaHHUs HEMHOTO YBEIHMYHMBACTCS, a YPOBEHb BOABI B KOJIOKOIIE
nonmxaercs . [lo Mepe pacxomoBaHMs KHCIIOpOJa IUIaMs TOCTENeHHO racHeT. bemnsiit docdopusiii anruapua pactBopsiercs B Boae . Cocyn
OXJIQKJAETCsI, Ta3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcsi B 00bEMe . YpOoBEHb BOJIBI B KOJIOKOJIE TIOBBIIIAETCS . B kpucTammsarop nonenTe BoJIbl B
TakoM 00beMe, 9TOOBI BHYTPH U CHAPYXKH KOJOKOJIA YPOBHHU OBUTH OJMHAKOBBI M COBIA/IAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp U MPH MOMOIIU TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBAET FOPEHHUS.

Pesynbrarsl HabmoaeHMI

Yucno neneHuil B npudope, Yucno ngenenuid B mpubdope,
3aIl0JIHEHHBIX BO31yXOM (J10 3aIl0JIHEHHBIX ra3amu (mocie Kakoii ra3 npopearupoan?
MPOBEJICHUS PEAKIIIH) MPOBEJIEHUS PEAKIIVIH)

BroiBoabi:

B BbIBO/IaX yKa3aTh colepikaHue KACIOpoaa B Bo3ayxe (B %0).

Kontponbnsie Bompockl: 1.Kakoif ra3 pacxomyercst mpu cxuranuu ¢ocdopa B Bo3ayxe? 2.Kakoit 00bEM kucmopona B Bozayxe? CKOJIBKO 3TO
cocTaBiisieT B npoueHTax? 3.IloueMy /i mpoBeeHus 3KcrepuMenTa 0epyT u30bITok pocdopa?

4.Kakoif ra3 ocTtajcsi B KOJIOKoJie mociie cropanust ¢pocdopa? 5.3amanust ms noarorosku k ['MA, BITP

VYkaxute, B KaKyro TpyIIy BXOAAT BEIECTBA, 3arPA3HSIONINE BO3IYX:

1.BOJSIHOM map, YIIAEKUCIBIN ra3; 2.CepHUCTBIA ra3, OKCUBI a30Ta; 3. KUCIOPOA, a30T; 4.TeIni, KUCIOPOL



9 kiacc

JdemoHcTpaunoHHbIH dIKcepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJI€»
Teopernueckas yacth. PacTBopeHue BelIECTB MPEACTaBIsET COO0O0M ClIOKHOE (DU3MKO-XUMHUYECKOE SIBICHHE, 3aBHCSIIEEe OT MPUPOJIBI
PacTBOPEHHOTO BEIIECTBA M PACTBOPUTES, OT TEMIEPATyPhl U KOHIICHTPALUU 00Pa3yIOIIErocsi pacTBoOpa.

[Ipu pacTBOpeHHH KPHUCTAJUIMYECKUX BEUIECTB B BOJIE IMPOUCXOIAT TPU OCHOBHBIX Ipolecca. 1.PazpynieHne KpucTalIM4ecKON peméTku
pacTBOPSEMOro BEIIECTBAa — SHAOTEPMUYECKUI MPOLIECC.

2.l'upparanus, T.e. B3aMMO/I€CTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEpPMUYECKHI IpoIiece .
3.IlepeHOC THUAPATHPOBAHHBIX YaCTHI OT TPAaHUIBl KPHUCTAII-pAcCTBOpP B oOmIMiA 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BbI/ICJICHHEM, HU TIOTJIOMIEHUEM TETUIOTHI.

B 3aBucumMocTH OT TOTO, TEIUIOBOM 3PPEKT KaKoro U3 JABYX MPOIECCOB (pa3pylIeHHE KPHUCTAIUIA WU THIpATAUS YaCTHI) MpeodiagaeT, oomui
TEII0BOM 3(PPEKT pacTBOPEHUS MOKET OBITh BEIMUYUHON MOJIOKUTEIHLHON WM OTPULIATEIBHOM.

[pakTuyeckas 9actb. [{enb pabomul. ONPEACTUTH TETIOBOH 3(h(HEKT pacCTBOPEHHUSI CEPHON KUCIIOTHI, THAPOKCHIA HATPHUS U HUTPATa aMMOHHS .
Ilepeuens oamuukos yughposoii 1abopamopuy’. NaTIUK TEMIIEPATYPbI TNIATUHOBBIN .

Hononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKIIHHAS MMAlI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKA; IMaTeIh — 2 T .
Mamepuanvt u peakmuebwi: cepHast Kuciorta (KOHII .); THIPOKCH] HATPUS KPUCTAIUTMICCKUI; HUTPAT aMMOHUS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa WM THUAPOKCHI HATPHUsS SIBISIFOTCS AarpeCCHBHBIMH BemlecTBamMu. HeoOXommmMo ocTeperaThest HX
MOMaJlaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo MOMHUTH HpaBUIO pa3BeneHus kucioT. 4.Ha pabouem mecTe HOKHBI OBITH
HEeUTpanu3yromue cpeactsa: 2%-Hble paCTBOPHI THAPOKapOOHATA HATPHS H YKCYCHON KHUCIIOTHI.

Huempykyus k 6einonenuio:

1.B mepBsrii ctakan Haselte 50 Mt Boabl. 2.C MOMONIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.01mepbTe 10 MI KOHIIEHTPUPOBAHHOM CEPHON KUCIOTHI U MEIJIEHHO, TIPH MEepPeMENINBaHUN PACTBOPA CTEKISTHHON MAJOYKOW BIUBANUTE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHE Ha TOPSIOK CMEIIMBAHUS BOJBI M cepHOH kucnoThl! CiemuTe 3a M3MEHEHHEM TEMIIEpaTyphl TPU PAaCTBOPSHUU
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIEPATYphl 3aHECHTE B TabMuIly. JlaTuyuK TIIATETFHO MTPOMOITE BOJOK.

4.Bo BTOpO# cTakaH IMOMECTHUTE OKOJO 8 T TBEPAOTO MOPOIIKA THAPOKCHIA HaTpus u BieWre 50 mur Bomsl. OmMycTUTE JAaTYUK TEMIIEPaTyphl H
nepemeniaiite pactBop. OTMeTbTE caMoe BHICOKOE 3HaYeHHE TeMIepaTyphl. TIaTeaTbHO MPOMONTE TaTYHK BOJIOM.

5.B Tpetuii cTakaH HachIbTE 15 T METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOoHuUA U nipuiente 50 M Boasl. OMycTUTe JaTYMK TEMIIepaTypbl U OBICTPO
nepemeniaiite pactsop. Hanbomnee HU3K0oe 3HAYCHNE TEMITEPATYPHI 3aHECHTE B TAOIIHUILY.

PesynbTatel n3mepenuil/Habmo1eHuit

Hccnenyemas cucrema JIMCTHILTHPOBAaHHAs BOJIA Boga + H2SO4 Boxa + NaOH Boga + NHsNO3

Temneparypa, °C
Bbvi600wbi1:
OTtpa3uthb, kKakoi TemnoBoi 3¢ ekt mpeodiiajaeT Mpu pacTBOPEHUH B BOJE CEPHON KUCIOThI, HUTPAaTa aMMOHUS, TUIPOKCH]IA HATPHSL.
Konmponvnvie 6onpoco:

1.06bsicHUTE, TOYEMY IIPU PACTBOPEHUHU OJHMUX BELIECTB B BOJE BBIJENSIETCS TEIJIOTA, JPYTHX — IMOTJIOIIAETCs.

2 Ilpennonoxure TEmI0BoH 3¢ ekt nmpoiecca pacTBOPEHUS B BOAE TMIPOKCH/IA KaJHS.




IIpakTyeckas padora Ne 1. DjIeKTPOIHUTHI M HEAJIEKTPOJIUTHI

Teoperunueckas yacTtb. [Ipu pacTBopeHUU B BOJi€ MOHHBIX COCJAMHEHUMN MOJIAPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (COJIBBATUPYIOT) 3apsi’KEHHbIE MOHBI,
NEPEBOJsl UX B pacTBOp. MOJEKyJspHbIE COEAMHEHMSI COJIbBATUPYIOTCS, HO HE paclajaroTcsi Ha MOHBI . B mepBoM cilydyae pacTBOp IHPOBOIUT
JNEKTPUYECKUN TOK, BO BTOPOM HET .

Onpenenuth NMpUHAAICKHOCTh BEIIECTBA WM PAacTBOpPA BELIECTBA K BJIEKTPOJUTAM MOXHO IIPU MOMOILM HM3MEPEHUS 3JIEKTPONpoBOJHOCTU. Ecmu
3MEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIEAYeMbI O0BEKT — 3iekTponutT. Eciu 3HaueHue saekTporpoBogHocTd MeHbiie 20 MkCwm/cM, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTb.

L]env pabomol. onpenenuTh MPUHAJJICKHOCTh BEIIECTB, CMECe BEIIECTB U PACTBOPOB BELIECTB K 3JIEKTPOIUTAM U HEDJIEKTPOIUTAM .

Ilepeuenv damuukoe yugposoi nabopamopuu: AATIMK SIEKTPOIPOBONHOCTH . JlomomHuTensHOE 00OpymoBaHME: cTakaHbl Ha 50 MII; IITaTUB C
3KMMOM; TIPOMBIBaJIKa . MaTepuasnbl U PEakTUBbI: AUCTUIUIMPOBAaHHAsA BOJa; Mo 20 MI ATHIOBOTO CMpTa, O€H3MHA, KepocuHa; 5%-HOTro pacTBopa
caxapo3bl, pactBopa crupta (1:1), 5%-Horo pactBopa xyopuna HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOpoAa; 5%-HOro pacTBopa TMIPOKCUIA HATPUA,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYUMU KUAKOCTSIMH (CIHPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOHDKHO OBITH OTKPBITOTO OTHSL.

HUnempyxyus k einonnenuio:

1.B crakan mnoMecTuTe MOBAPEHHYIO COJb U OIYCTUTE B CTaKaH JaT4MK D3JIEKTPONPOBOAHOCTH . IIpoBOAMT nu CONb 3NEKTPUYECKUH TOK?
2.Ananornussle JEHCTBUSA MPOBEAUTE C caxapo3oil . 3 . B crakan HaneiiTe 20 MJI HCCIIElyeMOro pacTBopa.

4.0nycTuTe B HErO JaTYMK 3JIEKTPOIPOBOJAHOCTH, 3aKpPEIUIEHHBIM B janke mrarua. HaOnrogaiite 3a M3MEHEHHEM 3HAUY€HUS 3JIEKTPOINPOBOIHOCTH.
Korna noka3anus gatymka nepectaHyT U3MEHSATHCS, 3allUIINTE €ro 3HaYeHHe B TaOJIHUILy .

5.00parute BHUMaHue! JlaT4MK MOCHE€ KaKIOTO OIMbITa TIIATEIHLHO MPOMBIBAETCA BOJOW. 6.3aTeM HaTYMK OIYCTUTE B CIEAYIOIIUNA pPacTBOp .

AHasiornyHble JefcTBUS NpoJIeNaiiTe co BCEMU paCTBOPAMHU. PesynbTarsl H3MepeHuit
Ne onpita| HazBanue BemiectBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DNEKTPOIUT UK HEAIEKTPOJIUT
1
2

Konmponvnsie sonpocoi:

1.O0pamiaroT BHUMaHUE, YTO HU JUCTUUIMPOBAHHAS BOJAA, HU TBEPHAS COJIb HE TIPOBOJAT JIEKTPUUECKOTO TOKA. TeM He MEHee pacTBOpP COJIU B BOJIE
MPOBOAMT IEKTPUUECKUN TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABUXKHBIE 3apsbl. [1oa 3To HaOmoeHne BBOJSAT ONpeieiIeHHE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOJIUTUUECKON TUCCOIUAINH.

2 . Bcerna nu BoJiHBIE PaCTBOPHI BEUIECTB MPOBOIAT dJEKTprUUeckuil Tok? He Bcerna, T.e. HEKOTOPBIE BEIIECTBA HE AIOT MOHOB MIPU PACTBOPEHUH .
DTO — BEIIECTBA C MOJIEKYJIAPHOU KPUCTAJUIMYECKOM peméTkoil.  3.3amanud ansa noarotoBku k ['IA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCSI:

l.ruapokcua Gapust; 2.¢pocdar maruus; 3.cynbdpun meau(ll); 4.xapOonar kanpLus.

b) DnexTpudeckuii TOK IPOBOJIUT:

1.pacTBOp ATUIIOBOIO CIUPTA; 2.pacTBOP MIIUUEPHHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOP TUAPOKCHIA KAJIBIIMS.

JlaGopaTopHslii onbIT Ne 1. « Biusinne pacTBOpHUTEJIsI HA TMCCONHALHIO



Teopernueckas yacTb. Bo MHOIrHX XJIOpHAAX NMEPEXOAHBIX METAIUIOB CBSI3M MMEIOT B 3HAYUTEILHOW MEpe KOBAJICHTHBIM Xapakrep . MamonossipHbie
pacTBopuTenu (COMPT WM AalEeTOH) COJIbBATUPYIOT MOJIEKYJbl ILeaukoM. Ilpum noGaBieHUMM BOABI OHA COJBBATUPYET MOHBI, BBI3bIBAs
JIEKTPOJINTUYECKYIO JUCCOLMalo . L[BeT pacTBOpa py 3TOM U3MEHAETCS, a 3JIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMupoBaTh MPEACTABICHUE O POJIM PACTBOPHUTENS B DJIEKTPOIUTHIECKOMN TUCCOLMAIINN.

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu’. JATIMK SJIEKTPOIPOBOJTHOCTH .

Jononnumenvroe 060pyoosanue: 1Ba BRICOKUX XUMUYeCKHX cTakaHa (50 Mit); CTEKIIsIHHAS TaI0YKa.

Mamepuanet u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBBIH LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YaIlIKe JJIs BHINAPUBAHUS . XPAHAIT
B IUIOTHO 3aKPbITOM COCY/€); alleTOH WX CIUPT .

Texnuxa 6eszonacnocmu: 1 . CoupTt U aneTroH — roprouue BemecTBa. He ncnonb3oBath oTKpbITOe IuiaMs. CrienuanbHbIE MEpbl O€30IIaCHOCTH NPU
pabote ¢ roprouuMu xuaKocTsMu. M30erats nonagaHus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

2 . [Ipu nomaganuy CMBITh XOJOAHOM BOAO# 0€3 MbLIa.

Huempyryus k 6binonenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 Mt cipTa WM areToHa .

2.PacTtBOpuTE BeElIECTBO, NEPEMELINBAs COINEPKUMOE CTaKaHa CTEKISHHOM MallouyKod. Eciu pacTBOPUTH COJIb MOJIHOCTBIO HE YAAETCSA, aKKypaTHO
CJIEMTE MOJyYEHHBIN PACTBOP B APYIOM CTAaKaH.

3.IlorpysuTte B pacTBOp LyN JAaTYUKA dJIEKTPOIPOBOAHOCTH U U3MEPBTE IIEKTPOIPOBOAHOCTD .

4.0O0patuTe BHUMaHHE Ha BET pacTBopa. [Ipuneiite x pactBopy 25 mi Bozsl. [lepememnaiite, oOpaTuTe BHUMaHNE HA N3MEHEHHUE OKPACKH.

5.M3mMeppTe 31€KTPOIIPOBOAHOCTD IIOJYYEHHOTO pacTBopa .

PesynbTarhl n3MepeHuil/Ha0IIr0 IeHII

BemectBo DIIEKTPONPOBOIHOCTh B CHUPTE (AIIETOHE) DIIEKTPOIPOBOIHOCTH MOCTE 100aBICHUS BOJIbI

Xopun meau (1)
Bb1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA 3JIEKTPOIIPOBOIHOCTD COJIH.

Konmponvusie 6onpocwi: 1.0 4€M CBUACTENBCTBYET POCT DIIEKTPOIIPOBOAHOCTH CONM NpH ToOaBieHnn Boabl? 2 . [TouemMy n3mensiercs uBeT pactsopa?
3 . Kak BimsieT mprpoa pacTBOPUTENS Ha 3JIEKTPOIUTHYECKYIO AUCCONUANINIO?

Jla6opaTopHblii onbIT Ne 2. «CujbHBIE U c1a0ble 3JIEKTPOJIUTHD)

Teopernyeckas 4acTb. DJIEKTPOIUTAMU HA3BIBAIOTCS BEIIECTBA, PACIAIAIOIINECS HA MOHBI BCIEACTBUE AJIEKTPOIUTHICCKON

JTUCCOLMAIMU. PacTBOpPBI ANIEKTPOIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pOJA, TaK KaK MPOBOAAT JIEKTPUYECKH TOK 3a cu€T uoHOB. [lo
CIOCOOHOCTH K AJIEKTPOIUTHYECKON IHCCOIMAITIH IEKTPOJUTHI YCIOBHO PA3NeNIIIOT Ha CHIIbHBIC W cialbie. CHIIBHBIE 3JIEKTPOJIUTHI MPAKTUIECKU
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHE COJIU, HEKOTOPhIE KUCIOTHI U MIEI0YH
. Cnalple 37eKTpO- JIUTHI JTUIIh YACTUYHO JUCCOIMHPOBAHBI HA MOHBI, KOTOPBhIE HAXOATCS B TMHAMUYECKOM PABHOBECHUU C HEIUCCOIMUPOBAHHBIMU
MoJieKkystamMu . K cJ1abbIM 3JIEKTPOTHTaM OTHOCSITCSI MHOTHE OpPTaHUYEeCKHE KHCIIOTH M1 OCHOBAHHMS .

[IpakTudeckas 4actb. [Jens pabomul: ONpPENENNTh, SBISIOTCS U BBIAAHHBIE BEUIECTBA CHUJIBHBIMU WU CIAOBIMHU DJIEKTPOJIMUTAMH HAa OCHOBAaHUU
U3MEPEHUS JICKTPOITPOBOAHOCTH X PACTBOPOB .

Ilepeuens oamuuxos yugpoeoii nabopamopuu. JATIUK SJIEKTPOIPOBOJTHOCTH .

Jlononnumenvroe 060pyoosanue. TP XUMUUECKUX cTakaHa (25—50 muT), mpoMBIBaiKa ¢ JUCTHUIUIMPOBAHHOMN BOJIOH .

Mamepuanst u peaxmussi: 10 %-Hble pacTBOPHI CONSHOM, a30THOW M YKCYCHOU KHCIOT (3KeTaTeNbHO B KamnelbHUIaX ); GUIbTpoBaIbHAS Oymara .




TOUKA h'pocm
Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30MaCHOCTH MPH paboTe C KUCIOTAMH U IIEIOYaMH. \

Huempyxyus x gelnonenuio:

1.B Tpu crakana HanelTe 1o 25—>50 M1 JUCTUIIMPOBAHHON BOJIBI.
2.B nepBrlii cTakad 1006aBbTe 1 KA yKCYCHOM KUCIIOTHI, BO BTOPOM — COJISTHOM, B TPETHM — a30THOM.

3.U3MepbTe 3I1eKTPONPOBOJHOCTD KAXKIOTO PaCTBOPA, BEITUPAS Iy (PHIBTPOBAILHONW OyMaroi mocie Kakaoro H3MepeHus .
Pe3ynbTaThl n13MEpeHUH

No poOb1  [3HaueHue 3neKkTponpoBogHOoCcTH, MKCM/cM  |Ha3BaHue BBIJTaHHOTO BEIIECTBA

1
2
3

Bwv1600v1: OTpazute npruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpouTaM. KOHTpOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COJSHOM KUCIIOTHI JIy4YIlle TPOBOAUT AIIEKTPUUECKHI TOK MO CPAaBHEHUIO C PACTBOPOM YKCYCHOW KHCIIOTHI?
2.K KakuM 3JIeKTpOJIMTaM OTHOCUTCS PACTBOP a30THOM KUCIOTHI? 3 . 3amanue st moaroroBku k ['MA, BITP

q)OpMyHBI TOJIBKO CHa6BIX QJICKTPOJUTOB IIPEACTABJICHBI B pﬂﬂy:
1.Ca(OH)2, H2S, H2SOs4  2.H2CO3, NH3-H20, H,S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl,, HBr

JeMoHcTpanuoHHbIi onbIT Ne 2. «M3yueHue BAUSIHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHI)

Teopernueckas yactb. CylecTBYIOT pasHble MoAuM(UKAUK NpUOOpa Uil HM3Y4EeHUs XMMUYECKUX peakuui. B oIHONW KOHCTpYKLMH pOjib peakTopa
BBITOJIHSICT OOBIYHAS MPOOUPKA, B IPYTOi, OoJiee COBpeMeHHOM, — cocya JlanmonbTa.

OpnHako TeXHMKa JEMOHCTPALUK 3KCIIEpUMEHTa OCTa€Tcs OAMHAKOBOW. MeHseTcs Tuib NOPSAOK CMEUIMBAaHUS pearupyronux BemiectB. CHavana B
IPOOMPKY-PEAKTOP 3JIMBAETCS PACTBOP KUCIIOTHI, @ B HETO MOMEIAeTcsl TBEPI0€ BEUIECTBO (IIMHK, MpaMop).

[TpakTuyeckas yacTb. L{enb paboThl: U3yYUTh BIMSHUE PAa3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuenv damuukoe yugpoeoii 1abopamopuu’. JaTINK TEMIIEPATYPHI INITATHHOBBII.

Hononnumenvrnoe 060opyoosanue. NpudOP JUIsI U3YYEHUS CKOPOCTH XHUMHUUYECKUX PpEaKIHif; 3JeKTpUuYecKas IUINTKA; CTakaH XUMH4Yeckuil Ha 250 mu;
HIMnaTesb; KPUCTAJUIU3ATOP JUIsl MpoMblBaHus cocynoB Jlannonbra; npodupku [1X-21 (3 mr .) .

Mamepuanet u peakmuenl. consinasi kucnora (4%-ubiit); consiHas kuciora (10%-Hblil); KycoOukd Mpamopa; MOpOIIOK Mpamopa; ykcycHas kucnota (6%-
HBII); HUHK; IepoKcu]l Bogopoaa (3%-Hblil); nuokcua Mapranua (IV) .

Texnuka 6e3onacnocmu.; CobitoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTeIbHBIMU 3JIEKTPUUECKUMU PUOO- PaMu .

Hucmpykyus k 6b1nonHeHUIo:

Onvim 1.BaystHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XUMUYECKOH peakiuu

B oxnHO koneno cocyna Jlanmonbra Hanelite 3 mur 1 M pacTBop yKCyCHOM KHCTOTHI ([6%-HBIi pacTBOp), B APYroe KOJCHO MOMECTUTE 2—3 TpaHyIIbl
nrHka. Bo BTropoii cocyn Jlan- monpra Haneidte 3 Mi 1 M comnsiHol kucnothl (A4%-HbIi1), B 1pyroe KojieHO — 2—3 rpaHyiibl nuHKa . [IpucoeamHuTe
cocyabl JlaH071bTa K MAHOMETPUUECKUM TPYOKaM.

Obpamume enumanue! OAHOBPEMEHHO IepeselTe KHUCIOThl B cocynax Jlanmonbra Kk rpaHynaM nuHka. CpaBHUTE YpOBHH KUAKOCTU B
MaHOMETPHYECKHUX TpyOKax. VYuyaiuecs 1enaoT BBIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHi .



Onvim 2. BnusiHue KOHIEHTPAIUK PEearupyroiuX BEeIIeCTB Ha CKOPOCTh XMMUYECKON peakiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHOM KUCIOTHI, B JPYroe KOJEHO moMectute 2—3 rpaHysbl HUHKA . Bo BTOpo# cocyn
Jlannonbra Haneiite 3 M 10%-HOM CONIHOM KHCJIOTBHL, B Apyroe KoyieHO — 2—3 rpaHyiabl nuHKa. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHUMaHue! OJHOBPEMEHHO MepeneiTe KHUcIoThl B cocynax Jlanmonbra Kk rpaHynam LHMHKA. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs Ae1ar0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIUH.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromrx BeIIecTB Ha CKOPOCTh XMMUYECKON peakiuu

B oxHo koneno cocyna Jlangonera Hanedte 3 mMa 10 % cosstHOM KHCIOTHI, B IPYyroe KOJEHO NMoMecTuTe 2—3 rpaHyibl IMHKA . Bo BTOpOi cocyn
Jlanponbra Hanedte 3 mu 10%-HOM coms- HOW KHUCIOTHI, HarpeTod Ha BoAsHOM Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyasl JIaHa0nbTa K MAHOMETPHUUECKUM TPYOKaM.

OOpatute BHHMaHue! OJHOBPEMEHHO IepeneiTe KUCIoThl B cocyaax Jlanmonbra Kk rpanHynam nuHka. CpaBHUTE YPOBHM KHUJAKOCTU B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O pa3HOM CKOPOCTU XUMHUUECKUX PEAKIIUH .

Onwvim Ne 4. BiiusiHME IOBEPXHOCTU CONIPUKOCHOBEHUS PEarupyrolIX BEIIECTB HA CKOPOCTh XUMUYECKON PEaKLUu

B oano koneno cocyna Jlanaonsra Haneite 3 Mia 4%-HOW COJIIHOM KUCIIOTHI, B Ipyroe KOJIEHO momMectuTe 1 r MpaMopa, B3ATOro B Bujae Kycouka. Bo
BTOpOil cocyn Jlannonpra Haneire 3 mit 4%-HOU CONSHON KUCIOTHI, B Jpyroe KojeHo — 1 r nopomika Mpamopa. [Ipucoenunure cocyasl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepeselTe KHUCIOTHl B cocynax Jlanponebra Kk Mpamopy uLuHKa. CpaBHUTE YpPOBHM JKUAKOCTU B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1e1at0T BbIBOJ O pa3HOM CKOPOCTU XUMHUYECKUX PEAKIIMH.

Onwvim 5. BnusiHue KaTtaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bogo#, Harpetoii 10 50 °C, momectute 2 AeMOHCTPALMOHHBIE TPOOUPKH ¢ 2 Ml 3% -HOTO pacTBOpa IMEpoKcuaa BOAOpoa. BeiiepkuBaoT
npoOMpPKH B BoJAE OKOJIO 2 MUH. M3Biekute nmpoOMpKH U3 BOASHOW OaHM M NPOAEMOHCTPUPYHTE ydyallMMCs pe3ylbTaT — HAa CTEHKAaX MPOOUpPKH
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B oqHy u3 mpoOupok BHecHTe Ha KOHYMKe mmareis auokcuj mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (PakTOpPOB 3aBHCUT CKOPOCTb XMMHYecKoil peakuuu? 2.Iloduemy pasiiokeHHe NEepoKCHJa BOAOPOAa B
IPUCYTCTBUM nokcuaa Mapranua (IV) cuauana uaér ouenb ObICTpO, a 3aTEM 3amMeseTcs?

3.3amanus 1)1 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH:

B Tpu onuHakoBble MPOOMPKU YYEHUKH HAJIMIIM 1O 5 MJI pacTBOpa COJITHOM KUCJIOTHI OJMHAKOBOW KOHIIEHTpaluu. B mepByro mpoOupKy MOJIO0KUIH
CTPYXKKHU >KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYKKH HEHU3BECTHOI'O CBETJIOTO SPKO OJIECTSILEro
Mertamia. Haubollee HHTCHCUBHO BBIICICHHE Ta3a HAONIONANN B TpeTbeil IPOOMpPKE ¢ HEem3BecTHHIM MertamioM. BoCt
BTOpOH NMPOOHMPKE ¢ IMHKOM MHTEHCHUBHOCTH BBIJIEJIEHUS Tra3a ObUla MEHbIE, YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHSI ra3a Obljla HAaMMEHbIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIIOIIEr0 Ha CKOPOCTh peakiuu, HabOmromanu ydammecsi? 6) Kakoit meramn mor
HaXOJUTHCS B TPEThel nmpodupke? 3anuinTe Ha3BaHUEe MeTallIa.

4.Ha rpaduke mpejacraBieHa 3aBUCUMOCTh KOHIIEHTPAllMM HCXOAHBIX BEUIECTB M MPOJIYKTOB PEaKIMH OT BPEMEHHU
MPOTEKAaHUS PEAKINH:

Puc. 20. I'padguk 3aBUCUMOCTH KOHILIEHTPAI[MM MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHHU NPOTEKAHUS A

peakuu
Omnpenenurte, Kakasi KpUBasi OMUCHIBACT N3MEHEHHE KOHIICHTPAIIUH MCXO/IHBIX BEIIECTB, a KaKas — MPOyKTOB PEaKIHH .

S



IlepeyeHb 7OCTYNHBIX HCTOYHUKOB HH(poOpManu

1.Bacunwses B.I1., Mopo3sosa P.I1., Kouepruna JI. A. [IpakTukym no aHaauTHUeCKON Xxumuu: Y4eO. mocodue s By30B .-M .: Xumus, 2000 . — 328 ¢ .
2.I'pocce DO., BaiicmanTtens X. Xumus 1i1st 10003HaTenbHBIX. OCHOBBI XMMUU M 3aHUMaTebHbIe onbIThl. I[P . 1974 . Ilep . c em .- JI .: Xumus, 1979.
—392c¢.

3. Heprronsir B.®. Mup Boasl. — JI .: Henpa, 1979.-254 ¢ .

4. Kwumun JI.M . O6mas xumus . [Ipaktukym L-mukpo . PykoBonctBo mist cryaentos . — M .. MITY, 2006 . — 322c¢ .

5. cnonp3oBanne mudpoBbIX 1abopaTopuii pu o0ydeHnn XuMuu B cpeaneit mkone/ becnanos I1. M. opodees M.B., Kunun .M ., 3umuna A
M., OpxexkoBckuii I1.A.- M .. BUHOM . Jlaboparopus 3nanuii, 2014 . — 229 c .

6. Kpucramner. Kpucrammoruaparsl: Meronndeckue yka3zaHus K 1aboparopusiM padoram. Mudraxosa H. L., ITerposa T.H., Paxmatynnuna 1. ©. —
Kazanb: Ka3zan. roc. TexHon . yu-t ., 2006 . — 24 c .

7. Jleencon U .A. 100 BOpocoB ¥ OTBETOB IO XMMHUU: MaTepuasl Ui IKOJIBHBIX pedepa- TOB, (HaKyIbTaTUBHBIX 3aHATHHA M CEMHHAPOB: YUueOHOE

nocobue. — M .: «M3garenbctBo ACT»: «M3naTenbcTBO AcTpenby, 2002 . — 347 ¢.

8.Jleencon N . A . Xumuueckne peakiun: TernoBoit agdexr, paBHOBecue, ckopocth . — M .: OO0 «M3marensctBo Actpens, 2002 . — 192 ¢ .
9.JIypre FO. 0. CnpaBounuk no aHanutuyeckoit xumuu. — M .: Xumus, 1971 . — C . 71—89.10. Hazaposa T.C., I'pabeuxuii A .A ., JlaBpoBa B.
H. Xumnueckuii sxkcniepument B mkose . — M .: [Ipocsemenue, 1987 . —240 c .

11. Heopranuueckas xumusi: B 3 1./Ilox pea. 1O . JI . TpetbsikoBa . T . 1: ®u3uko-xuMuuecKre OCHOBbI HEOPTaHUUECKOW XUMUU: YUEOHHK ISl CTY/L.
BeIcHl . yueO . 3aBenennit/M . E . Tamm, 1O . [T . TpetbsikoB . — M .: M3narensckuii neHTp «Akamemusi», 2004 . —240 c .

12.TlerpssnoB U.B . Camoe HeoObIKHOBEHHOE BelmiecTBo B mupe . — M .: Ilemaroruka, 1976 . — 96 c .

13.CrpensuukoBa JI. H. U3 gero Bcé caemano? Pacckassr o BemectBe. — M .. Sy3a-npecc . 2011 . — 208 c.

14.CycnennukoBa B .M, Kucenesa E . K . PykoBoICTBO 110 TPUTOTOBIICHHIO TUTPOBAHHBIX pacTBOpoB . — JI .: Xumus, 1967 . — 139 ¢ .

15.@apaneit M. Ucropus ceeun: Ilep. ¢ anrn ./Ilog pen . b . B . HoBoxunoa . — M .: Hayka . ['maBHas pemakuus (pu3MKO-MaTeMaTHUYECKOM
autepatypsl, 1980 . — 128 ¢ ., un . — (bubnuoteu-ka «KBaHT»)

16 . Xomuenko I'. I1.,CeBactbsinoBa K . 1 . OxucnurensHO-BOCCTaHOBUTENBbHBIE peakiun . — M .. [IpocBemenue, 1989 . — 141 c.

17 . Dunuknoneaus s aereit. T.17 . Xumus / T'nas . pex .B. A. Bomoaus, Ben . Hayy . pen . U . Jleencon . — M .: ABanra +, 2003 . — 640 ¢ .

18 . Optumo JI . Bona: kHura o camMmom BaskHOM BeliecTBe B Mupe: nep. ¢ pun . —M .: Komnacl'ua, 2019 . — 153 c.

19 . Yeprkos N.H ., XKykos I1.H. Xumuueckuii 3KCIEpIMEHT ¢ MaJIbIMU KOJMYecTBaMu peakTuBoB . M .. [IpocBemenue, 1989 . — 191 c .

20 . Caiit MI'Y . I[Iporpamma Kypca XUMHUH T ydauxcs 8—9 kiiaccoB 00111e00pa3oBaTeNbHOMN KO .
http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

21 . Caitr ®UIIN. OTKpeITHINA OaHK 3aJaHUN A1 POPMUPOBAHUS €CTECTBEHHOHAYYHON TPAMOTHOCTH .
https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

22 . Caiit Enqunas komekiust iupoBeIX 00pazoBaTeIbHBIX pecypcos .http://school-collection .edu.ru/catalog .
23 . Caiit deaepanbHblil IEHTP UH(POPMAILIMOHHO-00pa3oBaTeIbHBIX pecypcos . http:/fcior.edu.ru/



http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

