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Pabovas mporpamma 1mo XMMUHU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJICHA HA OCHOBE IOJIOKEHUH © TpeOOBaHUU K pe3yibTaTram
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl, MpeACTaBIeHHBIX B DeiepabHOM rOCy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApPTE€ OCHOBHOTO
oOmiero oOpa3oBaHus, YTBEPKICHHOTO NpuKa3oM MunuctepcTBa oOpazoBanust U Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumepnoit
nporpammbl  BocnuTaHus, OcHOBHOW oOpa3oBarenbHOM mporpammel OO0 MBOY «TepebaeBckas OOIl»  AmanTupoBaHHOHW OCHOBHOM
00pa3oBaTeNbHON IPOTrpaMMbl OCHOBHOTO o01mero oopaszoBanus MBOY «Tepebaesckas OOLLl», npumepHoii paboyeir mporpammsl  HMHCTHTyTa
cTpareruu pa3BuTHus oOpazoBanus Poccuiickoit Akamemun oopazoBanus M, 2021

B COOTBETCTBUHU C

- [Tonoxxenunem o pabouyeit mporpamme yueOHoro npeamera, kypca MbOY «Tepebaerckas OO »

¥ OPHEHTHPOBAHA Ha PEaTU3aIMIO B IEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOM HanpaBieHHocTel «Touka pocTay, CO3aHHOTO
Ha 0aze MDBOY «HwxHekynolickasg cpenHss ILIKOJa» C LEIbI0 pPa3BUTHA Yy OOYyYaroIIMXCsl €CTeCTBEHHOHAYYHOM, MaTeMaTH4ecKoi,
MH(OPMaLlMOHHON I'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO M KPEATUBHOI'O MBIIIIEHUSI, COBEPILICHCTBOBAHMSI HABBIKOB €CTECTBEHHOHAYUHOH U
TEXHOJIOTHYECKON HAMpPaBICHHOCTH, a TaKXKe Ui MPAKTHUECKON OTpabOTKH ydyeOHOro mMarepuaia mo y4yeOHbIM mpeaMeraM «DPusuka», « XuMus»,
«buomnorns, «TexHomorus.

Ha ©Oaze nenrpa «Touka Pocra» obecneunBaeTcst peanuzanusi oOpa30BaTeNbHBIX MPOTrPaMM €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOMH
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TpeOOBaHUSAMH 3aKOHOJAATENbCTBa B cdepe oOpa3oBaHHs U € Yy4ETOM pPEKOMEHIAlMi
®denepanbHOTo oneparopa yyeOHoro npeaMera «Xumus». ObpazoBaTenbHas IporpaMMa Mo3BOJISET MHTEIPUPOBATh peau3yeMble 37eCh MOIXOIbI,
CTPYKTYpy M cojAepKaHHe NpH opraHu3aluu oOydeHus XuMMuUU B 8-9 KiaccaX, BBICTDOEHHOM Ha 0a3e I000ro M3 JOCTYHHBIX Yy4eOHO-
meroanyecknx komiiekcoB (YMK). Hcnonb3oBanue o0opyaoBaHus IIEHTPa
«Touka pocra» MO3BOJISET CO3AAaTh YCIOBUS:

* 1715 PaCIIMPEHUS COIEPIKaHUS IKOJIBHOIO XMMUYECKOTr0 00pa3oBaHus;
* /17151 IOBBIILIEHUS TO3HABATEIbHOM aKTUBHOCTH 00YYaIOLINXCS B €CTECTBEHHOHAYYHOU 0071acTH;

* IS pa3BUTHS JIMYHOCTH peOEHKA B TIPoIiecce 00yUeHHs XUMHH, €r0 CIIOCOOHOCTEH, (hOPMUPOBAHUS U YIOBIECTBOPEHUS COIUATIEHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

711 pabOTHI ¢ OJapEHHBIMU MIKOJTBHUKAMU, OPTAaHU3AIMN WX PA3BUTHS B PA3IMYHBIX 00JIACTAX 0Opa30BaTENLHOM,
TBOPYECKOM JEATEIBHOCTH.

[Tpumensis mudposbie 1a00paTOPUM HA YpOKAaX XMMHH, YYallMECs CMOTYT BBIMOJIHUTH MHOXECTBO JTAOOPATOPHBIX
paboT ¥ SKCIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue nNoaxo/0B K CTPYKTYPHPOBAHUIO MAaTEPUAJIOB

B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .MeToap! U3ydeHHUs BEIECTB U XMMUYECKUX SIBIICHUH. DKCIIEpUMEHTAIbHbIE OCHOBBI XUMHUHU .
2 . IlepBoHauanbHble XUMUYecKkue MoHATUS . 3 . PacTtBophl. 4.OCHOBHBIE KJacChl HEOPraHUYECKUX COCOUHEHUH. 5. Teopust 3IeKTpOIUTHYECKOM

JTUCCOIMAIU. 6. XUMHYECKHUE peakIuu. 7. XUMHUECKHUE JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAUIOB U UX COCTUHECHHM ).

B ocHOBY BBIJIE/ICHUST TaKUX Pa3felIOB 3aJI0’KEH XUMHYECKHUN SKCIIEPUMEHT, TPAJAUIMOHHAS cucTeMa n3ydeHusi xumud. OcHOBHOU (hopmoit
y4eOHON NEATEIbHOCTH SIBJISICTCS XUMUYECKUHA DKCIIEPUMEHT, MPOBOJMMBIA B BHJIE JIAOOPATOPHBIX, MPAKTHUYECKUX pPa0OT W JIEMOHCTpAITUil.
JIeMOHCTpallMOHHBIA SKCIIEPUMEHT TMPOBOAMUTCS B TOM CIIy4ae, €CJIM OH ONAceH JUIsl BBIMOJHEHUS YYAIMMUCS WIM HMMEIOUIUICS Mpuoop
MIPE/ICTABJICH B €IMHCTBEHHOM 3K3EMILISPE.

Jast uzyuenusi npeamera « XMMHsD» Ha ITane 0OCHOBHOro odmero oopazoBanus orBoaurces 140 yacos: 8 knacc - 70 gacoB; 9 kimacc —70 yacos.

Jlannass oOpa3zoBaTelbHas MporpaMMa OOECHEYMBAE€T YCBOGHHUE YYAIIMMUCA BaXHEHIIMX XWMHUYECKHMX 3aKOHOB, TEOpUW U TOHATHUM;

dbopMHUpyeT TPENCTABICHUE O POJIM XUMHUH B OKPYKAIONIEM MHUPE M KU3HU 4elioBeka. [IpyM 3TOM OCHOBHOE BHHMAHHE YACTSETCS CYHTHOCTH
XUMHYECKHUX PEAKIMI U METOJaM UX OCYIIECTBICHHUS.

OnHUM U3 OCHOBHBIX NPHUHIIUIIOB MOCTPOCHUS MPOTPAMMBI SIBJISICTCS MPUHIUI JOCTYITHOCTH . DKCIICPUMEHTAIBHBIC JaHHBIC, ITOTYICHHBIC
YUYalIUMHUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toxxonsl, 3a0KeHHBIE B COJIEpKAHUE MPOTPaMMbI Kypca, CO3al0T He0OXOAUMbIE YCIIOBUS JJIsI CHCTEMHOT'O YCBOCHHS YUYAIIUMUCS OCHOB HAyKH,
IUTsE 0O€cTIeYeH s Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBYSI OOYUESHHs HAa JIMYHOCTD Y4allerocs.

®dopmupyembie 3HaHUS JODKHBI CTaTh OCHOBOM CUCTEMBI YOCKICHUN IIKOJILHUKA, IICHTPATBHBIM SPOM €TI0 HAyYHOTO MUPOBO33PCHHSI.

Onucanue MmarepuajbHO-TEXHUYECKOU 0a3bl HeHTpa «Touka pocray»,
HCIOJIB3YeMOIr0 /UIs peajun3anvy o0pa3oBaTe/IbHbIX NPOrpaMM B paMKax IMpPenoJaaBaHUA

XUMHNHA

Hugposaa (komnviomepnasn) nadopamopus (LIJI), mporpaMMHO-aNIMapaTHBI KOMIUIEKC, JATYMKOBas CHCTEMa — KOMIUIEKT Y4eOHOro
000py/I0BaHusl, BKIIOYAIOMIMA U3MEPUTENbHBIN 0JI0K, MHTep(dEeic KOTOPOro Mo3BOJsEeT 0OecrneynBaTh CBS3b C MEPCOHAJIbHBIM KOMIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAUCHHS Pa3INYHbIX (PU3NYECKUX BEJINYMH.

amuux memnepamypsl n1amuno6blil — IPOCTON U HAAEKHBIN JAaTYMK, IPEJHA3HAYEH JUIsl U3MEPEHUsT TEMIEPATYpbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer paznuunsiid n1uamna3od usmMepeHnit ot —40 no +180 °C. TexHnueckne XapakTEpUCTHKU JTaTYMKA YKa3aHbl B MHCTPYKIUU I10
JKCITyaTanuu. Jamuux memnepamypsl mepmonapuulii NpeIHa3HadeH Juisl u3mepenus temmnepatyp 10 900 °C. Mcnonb3yercs npu BBIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHHEM TeMIlepaTyp IJIaMEHH, UIABJICHUS U Pa3I0KEHUs BEIIECTB.

Jamuuk onmuyeckon naomuocmu (Koaopumemp) — TPpPENHA3HAYEH JUIsI U3MEPEHHUS ONTHYECKOM IUIOTHOCTH OKpALIEHHBIX PacTBOPOB.
Hcnonw3yercs npu uzyueHuu teM «PacTBopbl», «CKOPOCTh XUMUUECKHUX PEAKIIHI», ONpeleIeHNH KOHLIEHTPALUK OKPAIIEHHBIX HOHOB.

Jamuuxk pH mpenHazHaueH JUIsi M3MEpPEHHs] BOJOPOAHOro mokaszarens (pH) BOAHBIX pPacTBOPOB B Pa3IUYHBIX HCCIEIOBAaHHUAX OOBEKTOB
OKPYKaIOIle Cpebl.

Jlamyuk 31eKmponpoeoonocmu NpeHaA3HAUYCH [Tl U3MEPEHUs! YACIbHOM AJIEKTPONPOBOHOCTH KUAKOCTEH, B TOM YHCJIE M BOJIHBIX PacTBOPOB
BeniecTB. [IpumensieTcs npu U3y4yeHUH TEOPUU ANEKTPOIUTUIECKON JUCCOIUAINH, XapaKTEPUCTUK BOJHBIX PACTBOPOB



Jlamyuk xn0puod-uono6 MCIOIb3YeTCs A KOJUYECTBEHHOIO ONPEIEIICHUs COJAEPKAaHUS MOHOB XJIOpa B BOJHBIX PacTBOpax, IOYBE, MPOTYKTAX
nutanus. K naTuuky noaxirodaercs MOHOceNeKTUBHBIN anektpon (MCD) (pabouwmii 35ekTpos1), MOTEHIMAT KOTOPOTO 3aBUCUT OT KOHIEHTpPALUU
OTIpeNIeNIIeMOro UOHA, B IaHHOM ciiy4yae oT kKoHueHTpanuu annoHoB Cl'. Ilorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Humpam-uono06 TpEeNHAa3HAUEH U1l KOJWYECTBEHHOI'O OIIPE/EICHHMS] HUTPATOB B PA3JIMUHBIX OOBEKTaX OKpPYXKAaroIleW Cpelbl: BOJE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

Mukpockon yughpoeoit npenqHazHaueH A U3ydeHs: GOpMbI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeqHazHadeH I MOJYYCHHUS U JEMOHCTPAIIMM CBOWCTB TOKCHYHBIX TTApPOB U Ta30B .
OTH BemecTBa NOJYYarOTCd B KOJOE-peakTope, W NpH HarpeBaHuu (WM Oe3 HarpeBaHMs) ra3000pa3Hble BEIIECTBA MNPOXOAAT Yepes
MOTJIOTUTENIbHBIE EMKOCTH (HacaaKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a moriomaercs >KUIKUMUA U TBEPIBIMU
peareHTamu, a TaKk)kKe aKTUBUPOBAaHHBIM YIJIEM. AnnapaT Yalle BCEro UCHOIb3YIOT AJIS MTOJIyYE€HUs U JIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3y4YEHUU TEMBI
«CKOpPOCTh XMMHUYECKOM peakiuu» U TermnoBoro s dexkra xumuueckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUECKUX PEaKIUil Cleqyromux (HakTopoB: MPUPObl pEarupyroIIUX BEUIECTB, KOHIEHTPALUN PEarupyoominux BellecTs,
IUIOLIA/IM TPAHULBI pa3ziena a3 B reTepOreHHbIX cucTeMax (IIOBEPXHOCTU COIPUKOCHOBEHUS MEX/y pearupyrolIMMH BEIIECTBaMu), TEMIIEPATYPhI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemxa-0o3zamop — TpUCIIOCOONIEHUE, HCIONb3yEMOE B JIA0OpaTOpUM s OTMEPHUBAHMS OIpeneaeéHHOro o0béMa >kuakocTH. [lumerku
BBIITYCKAIOTCS MEPEMEHHOTO0 U MOCTOSIHHOTO 00b&éMa. B kommiekTsl 00OpyqOBaHUS Al MEIMLMHCKUX KIACCOB BXOIAT YAOOHBIE MUIETKH-
J103aTOPBI OJIHOKAaHAJIbHBIE, TO3BOJISIOIINE HACTPOUTh HEOOXOAUMBIN 00bEM OTOMpPaeMON KHUIKOCTH B TPEX PA3INYHBIX HaNa30HaX.

bana xomoéunupoeannaa npenHazHaueHa JJIsl HarpeBa CTEKISTHHBIX M (apdopoBBIX COCYIOB, KOrjga TpedyeTcs co3/laTh BOKPYI HarpeBaeMoro
COCy/la paBHOMEpPHOE TEeMIIepaTypHOE IoJie, N30eXaTh HCIIOJIIb30BAHUS OTKPBITOTO IUIAMEHU U PAaCKaJ€HHOW 3nexTpuueckoi crnupanu. Kopmyc
KOMOMHUPOBaHHOM OaHM cenaH u3 amoMuHus. KuakocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpBIBAETCs KOJIbLIAMHU Pa3IMYHOTO AUaMeTpa.
Ilpuéop ona nonyuenus 2a3z06 WCIONB3YeTCS IS MOJy4eHUs HEOOJBIIMX KOJMYECTB Ta30B: BOAOPOJA, KUCIOpoAa (M3 MEpoKcHIa BOAOPOAA),
YIJIEKUCIIOTO Ta3a.

PaGouas nporpamma no xumuu ajs 8—9 kjaccosn

C MCI0JIb30BaHNeM 000pyaoBaHud HeHTpa «Touka pocra»

Ha ©Oaze nenrpa «Touka Pocra» oOecmeumBaercs peanus3anus 0Opa30BaTENbHBIX IPOTPaMM €CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOMH
HalpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TpPeOOBaHMSAMHU 3aKOHOJATENIbCTBA B cepe oOpazoBaHHs M C Y4ETOM PEKOMEHIAlUl
@denepalibHOTO orepaTopa yueOHOro npeamera « XuMHUs».

OO6pa3zoBarenbHas IporpaMMa Mo3BOJISET HHTETPUPOBATEH PeaTU3yeMble MTOJAXO0/bI, CTPYKTYPY M CO/I€pKaHUe MPH OpraHU3allui O0yUYeHUsT XUMUHT
B 8—9 KkJaccax, BBICTPOEHHOM Ha 0a3e J11000ro 13 JOCTYIMHBIX yueOHO-MeToanyeckux komiiekcos (YMK).

Hcnonb3oBanue obopynosanus «Touka poctay npu peanuzaunu nanHor OIl mo3Bossiet co3naTh yCaoBus:

-JUIsl paCILIUPEHUS COJePKAHUS HIKOJIBHOIO XMMUYECKOTr0 00pa30oBaHus;

-JUIs TIOBBILICHHUS TO3HABATEIBHOM aKTHBHOCTH 00YUAIOIIMXCS B €CTECTBEHHOHAYYHOI 001acTy;



-JUI Pa3BUTHUS JIMYHOCTH peOEHKA B mporecce 00ydeHHsI XMMUH, €T0 CIIOCOOHOCTEH, (OPMUPOBAHUS U YIOBIECTBOPEHUS COLUAIBHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTE;
-JU1s pabOTHI C 01apEHHBIMU IKOJFHUKAMHK, OPTaHU3AIMU UX PA3BUTHUS B PA3IMUHBIX 00JIACTSIX 00pa30BaTEIbHOM, TBOPUECKOM AEATETBHOCTH.

HopMmbl o11eHOK 32 Bce BUIBI IPOBEPOUYHBIX PadoT

«5» — YpOBEHb BBINOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YOBICTBOPUTEIBHOTO: OTCYTCTBHE OIIMOOK, KaK 110 TEKYIIEMY, TaK H IO
npeaplIyeMy yaeOHOMY MaTepuaiy; He 0ojiee OTHOTO HeJJ04ETa.

«4» — ypOBEHb BBHINOJIHEHHS TPEOOBAHMH BBIIIE YAOBIECTBOPUTEIHLHOTO: HATHYHE 2—3 OMMOOK WK 4—6 HE0UETOB 10 TEKyIIEMY Y4eOHOMY
marepuaiy; He Oosee 2 ommOOK Wi 4 HeTOYETOB IO MPOIIEHHOMY MaTepHally; UCIOJIb30BaHNE HEPAIIOHAIBHBIX MIPHEMOB PEIICHUs y4eOHOM
3a1a4u.

«3» — I0CTaTOYHBIA MUHUMAJIbHBIA YPOBEHD BBITIOJHEHHS TPEOOBAaHUH, IPEIBIBIIEMBIX K KOHKPETHOH padoTe: He Oosee 4—6 ommbok mim 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—5 ommOOoK nim He OoJiee 8 HETOYETOB 0 MPOHICHHOMY Yy4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHHS TPEOOBAHUI HIMKE yJOBIECTBOPUTEIBHOTO: Hajruue Oosnee 6 ommobok nin 10 HeoueToB Mo TEKyIeMy MaTepHuay;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA .
YYEBHOI'O IIPEJIMETA «XUMUS» B OCHOBHOU HIKOJIE

I/I3yquHe XMMHH B OCHOBHOI IIIKOJIE HaITpaBJICHO Ha JOCTUKC- HUC 06y‘-IaIOH_[I/IMI/ICSI JINYHOCTHBIX,
MCTAIIPEAMETHBIX U IPECAMET- HBIX PE3YJIbTATOB OCBOCHUA yqe6H0ro opeameTa .

JIn4HOCTHBIE pe3yNbTaThl

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS IPOTPAMMbl OCHOBHOTO 00IIIETr0 00pa30BaHUs JOCTUTAIOTCS B XO/I€

o0y4deHHUsl XUMHH B €JUHCTBE YUeOHOM U BOCIIUTATEIbHOM JesiTeibHOCTH OpraHn3aliuy B COOTBETCTBUU C

TPAIUIIUOHHBIMU POCCUMCKUMU COIMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMU

B 00lIECTBE MPaBUJIAMU U HOPMaMU TIOBEJICHUS, U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIMO3HAHUS, CAMOPA3BUTHS

U COIMATTN3aIK 00yYarOIIUXCS

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHUCJIE B YACTH:

[TaTproTH4YeCcKOro BOCITUTAHHUS

[IEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,

MOHUMAaHUS 3HAYCHUSI XU- MUYECKON HAyKH B KU3HH COBPEMEHHOT'0 00I11eCTBa, CIIOCOOHOCTH BIAJCTh

JIOCTOBEPHOM MH(pOpMAINEH 0 ePeOBbIX TOCTIKEHUSIX U OTKPBITHIX MUPOBOI M OTEUECTBEHHON XUMUH,

3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

['pak1aHCKOTrO BOCTIMTAHUS

MPEJICTABJICHHS O COITUATBHBIX HOPMAaX M MPaBUIaX MEKINIHOCTHBIX OTHOIIIEHUH B KOJIJICKTHURBE,

TOTOBHOCTHU K Pa3HOOOpa3HON COBMECTHOI JIeATEIbHOCTH MPHU BBIMOJTHEHUN y4eOHBIX, I03HABATEIbHBIX

3a/1a4, BHITIOJTHEHUN XUMHUYICCKUX IKCIIEPUMEHTOB, CO3/IaHUU YICOHBIX MMPOCKTOB, CTPEMIICHHS K

B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIH B MPOIlecce ITON yueOHOM AeSITeTbHOCTH; TOTOBHOCTH OIIEHUBATH

CBOE MOBEACHHUE U TTOCTYIIKMA CBOMX TOBAPUIICH C TIO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM

OCO3HAHUSA MOCIEACTBHI MOCTYIIKOB;

[lenHOCTH HAy4YHOTO TTO3HAHUS

1) MHPOBO33PEHYECKUX TMPEJICTaBICHUA O BEIIECTBE M XHUMHUYECKOH peakldd, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO pa3BH THS HAyKH W COCTaBISIOUIMX OCHOBY JUIsl MOHUMAaHHS CYIIHOCTH HaydHOU
KapTUHBI MUPA; TIPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SAX YEJIOBEKa
C IPUPOJHON CPEIOif, O POJIM XMMHHU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

2) TO3HABaTEJIbHBIX MOTHBOB, HAMIPABICHHBIX HA MOJYyYEHHE HOBBIX 3HAHUN 1O XUMUU, HEOOXOTUMBIX IS
00BsICHEHUS HAOIIOAAEMBIX MPOIIECCOB U SBIICHUI;

3) TO3HaBaTeNbHON M MH()OPMAIMOHHOW KYJIBTYPHI, B TOM YHCII€ HABBIKOB CAMOCTOSITENFHOW pabOTHI C
y4eOHBIMU TEKCTaMHM, CIIPABOYHOMN JTUTEPATypOl, TOCTYIMHBIMA TEXHUYECKUMHU CPEACTBAMU MH(POPMAIIHOHHBIX
TEXHOJIOTHI;

4) wuHTepeca K OOY4YeHMIO W TIO3HAHWIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caMo00pa30BaHUI0, UCCIIEIOBATEILCKON AEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTU U YPOBHS
o0y4eHUs B JaTbHEHIIIEM;
dopMUpOBaHUS KYJIBTYPHI 370POBBS

5) OCO3HaHUs IIEHHOCTH J>U3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3JI0pOBBI 00pa3 )KU3HU, OCO3HAHUS MTOCIEACTBUI M HETPUSATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS AIKOTOIIs,
HApKOTHUKOB, KypeHUs1), HEOOXOMMOCTH COOIOICHUS MPaBUJI O€30MaCHOCTU MPU OOpAICHHH C XUMHUECKUMU
BEIIECTBAMHU B OBITY M pEaIbHOM KU3HU;

TpynoBoro Bocriutanus

6) KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOW, Y4EOHO-MCCIIEI0BATEIbCKOM,
TBOPUYECKOH M JPYrHMX BHIAX JSATCIBHOCTH, MHTEpPeca K MPAKTHYSCKOMY H3ydYeHHI0 mpodeccuid U Tpyna
Pa3IMYHOTO POJia, B TOM YHCJIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HaHWW MO0 XUMHH, OCO3HAHHOTO BBIOOpa
WHIMBHIYAIBHOW TPAEKTOPUH MPOIOJDKEHHST 00pa30BaHUsI C yUYETOM JIMYHOCTHBIX HHTEPECOB U CITIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH;

DKOJOTH4YE€CKOr0 BOCIIUTAHUS

7) OSKOJOTHYECKH IeJIecO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOYHUKY KU3HHM Ha 3emile, OCHOBE €€
CYIIECTBOBAHMSI, TOHUMAHUS IIEHHOCTHU 3I0POBOTO M 0€30MacCHOr0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K COOCTBEHHOMY (DM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHUS IIEHHOCTH COOJIOJCHUS MPaBUII
0€30MMacHOTO MOBEJACHMS MPU PabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUAX, YTPOKAIOUINX 3OPOBBIO U KU3HU
JTIOJICH;



8)  CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy4aeMbIe MPU U3YUYCHUU XUMUH, JUUIsl peIICHHUS 3a7a4, CBSI3aHHBIX
C OKPY’KaIOIIeH MPUPOIHON CPEOH, MOBBIIMICHHSI YPOBHS 3KOJIOTHYECKON KYIbTYPhI,0CO3HAHMS TJI00aTHLHOTO
XapakTepa dKOJOTHUYECKUX MPOOJIeM U My-TeH WX PEHICHUS TOCPEICTBOM METO/I0B XUMUU;

9)  HKOJOTMYECKOI'O MBIIIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B [T03HABATEIbHOW, KOMMYHUKAaTUBHON U
COLIMAJIBHOM ITPAKTHKE.

MeTtanpeaMeTHble pe3yJIbTAThI

B cocraBe MmeranpeaMeTHBIX pE3yJIbTAaTOB BBIICISAIOT 3HAUUMbIE UIs (OPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIe MTOHATHUS (3aKOH, TEOPHs, MPUHIUI, TUIIOTE3a, (PAaKT, CHCTEMa, MPOLECC, SKCIEPUMEHT H JIp.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM W3
3TUX MpeAMETOB (HOpPMHUPOBATh MPEJCTABICHUE O IIEIOCTHONM HAy4yHOW KapTUHE MHUpa, U YHHUBEpcajlbHbIC
yueOHble JeiicTBUs (TO3HaBaTeNbHbIE, KOMMYHUKATUBHBIC, PpETYJIATUBHBIC), KOTOpBIE OOECIECYHBAIOT
(dbopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYLIECTBIICHUIO YUeOHOU JesATEIbHOCTH.

MertamnpeaMeTHble pe3yabTaThl OCBOGHUS 00pa3oBaTEIbHON HMPOTpaMMBbl 10 XMMHH OTPAXKaIOT OBJIAJICHUE
YHHUBEPCATbHBIMU MIO3HABATENLHBIMU JCHCTBUSIMH, B TOM UHUCIIE:
ba30BbIMM JIOTMYECKUMH IEUCTBUSIMU

1) yMEHHEM HCHOJb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS MPU OCBOCHHM 3HAHUI: PaCKPHIBATH CMBICI
XUMHYCCKHUX TOHATHH (BBIICIATh WX XapakTEpHbIC MNPH3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMHU
MOHATHUSIMH ), UCIIOJIb30BAaTh MOHATUSA AJIsl OOBSICHEHUS OTACNbHBIX (PAKTOB U SIBJICHUN; BRIOUPATh OCHOBAHUS U
KPUTEPUH JUIS  KJIACCH(PHKAIMKM XMMHUYECKHX BEIIECTB M XUMHUYECKHMX pEaKIHii; YCTaHABJIMBAThH
MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIy OOBEKTaMU H3Y4YEHHS; CTPOUTh JIOTUYECKUE pPacCyXKIEHUs
(MHIYKTUBHBIC, IEAYKTUBHBIC, 10 AHAIIOTHN); JIJIaTh BHIBOJIBI U 3aKIFOUCHUS;

2) yMEHHEeM NpPHUMEHSTh B MpOIlecce MO3HAHHUS CHMBOJHMYECKHE (3HAKOBBIC) MOJICNH, HCIIOJIB3YeMbIE B
XUMHH, TPE0OPa30BhIBATh MHUPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHBIE MPEACTABICHUS — XMUMHUYECKUN 3HAK
(cuMBONl AreMeHTa), XHMHUYecKas (OpMylna H YpaBHEHHE XHMHYECKOH pEakIuu — TpU PEIICHUH
y4eOHO-TI03HABATENbHBIX 33/a4; ¢ YYETOM STUX MOJIEIbHBIX MPEICTABICHUN BBISABIATH U XapaKTEpU30BaATh
CYIIECTBEHHBIE MMPU3HAKN H3y9aeMBIX 00bEKTOB — XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKITHiA;
bazoBbIiMu Hccne0BaTEILCKUMU ACHCTBUSIMU

3) yYMEHHEeM WUCIOJNb30BaTh ITOCTABICHHBIE BOMPOCH B KadeCTBE WHCTPYMEHTA IIO3HAHHS, a TaKXke B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUI;

4) TpHOOpETEeHUE OIBITA MO IUIAHMUPOBAHUIO, OPTAaHU3AIMH U TPOBEJICHUIO YIEHUYECKHUX IKCIIEPHMEHTOB:
yMeHHe HalJItoJaTh 3a XO- J0M IpOIlecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yiabTar, (OopMyIUPOBATH
0000IIeHNsT W BBIBOABI MO pe3yabTaTaM IMPOBEIEHHOTO OMNBITA, HCCIEAOBAHUSA, COCTaBIATh OTYET O
IpojieJIaHHOM padoTe;

PaGoroii ¢ undopmanueit

5) yMEHHEM BBIOMpPATh, AaHATU3UPOBATH U WHTEPIPETHPOBATH WH- (DOpPMAIUIO PA3TUYHBIX BUAOB M (HOpM
MPE/ICTABICHHsSI, TIONYyYaeMyl U3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JHUTEepaTypa XUMHYECKOTO
coJiepKaHusl, CIIpaBOYHbIe mocodus, pecypcel UHTEpHETA);

6) YMEHHEM IPUMEHSTh DPA3JMYHbIE METONbl M 3alpochl MpH T0- UCKe W oTOope WHpOpMaNuUu WU
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOJMUMBIX Ui BBHIMOJHEHUS Y4YeOHBIX W IIO3HABATENBHBIX 3a7ad
OTpeAeNEHHOT0 TUIIA; MPUOOPETEHNE OMbITa B 00JACTH HMCIIONIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJIa/ICHHE KYJIbTYPOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

7) yYMEHHEeM HCIOJb30BaTh W aHAJTU3UPOBATh B Ipolecce YU4eOHOH M HCCIIeIOBAaTENbCKOW esTETbHOCTH
MHGOPMAIIHIO O BIMSIHAN MTPOMBIIIIEHHOCTH, CEIBCKOTO X03HCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAFOIIEH
MIPUPOTHOM CPEJIbI;

YHuBepcanbHBIMH KOMMYHUKATHBHBIMU JCHCTBUSIMH

8) yMEHHEM 3a/laBaTh BOIPOCH! (B XOJ€ IUAJIOTa H/HIU JUCKYCCHH) IO CYIIECTBY OOCYXIAeMOW TEMBI,
(bopMyInHMpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1a4H;

9) mnpuoOpeTeHHEe OmNbITa MPE3CHTALMU PEe3YJIbTaTOB  BBINOJHEHUS XHUMHUYECKOTO SKCIIEPUMEHTa
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI TIO UCCIIEOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTb B COBMECTHOW CO CBEPCTHHUKAMH I103HABaTEIbHOH M HCCIIEIOBATENIBCKOM
JESATeIbHOCTH NPU PEUICHUH BO3HMKAIOIIMX NpoOJeM Ha OCHOBE y4éra OOIIMX MHTEPECOB U COIJIACOBAHUS
no3unui (06cyxaeHus, 0OMeH MHEHUSMH, «MO3TOBBIC IITYPMBI» U JIp.);



YHUBEpPCAIBHBIMU PETYIISITUBHBIMU JACHCTBUAMHU

11) yMEHHEM CaMOCTOSITEIBHO ONpPENeNATh LEeNH  JCSATCIBHOCTH, IUIAHUPOBATH, OCYLIECTBIISATH,
KOHTPOJMPOBaTb M MpPH HEOOXOIUMOCTH KOPPEKTHPOBAaTh CBOKO JEATENBHOCTb, BBIOMpAaTh Hamboee
3pdeKTUBHBIE CIOCOOBI pELICHHUs YYE€OHBIX M I103HABAaTEIbHBIX 3aJad, KOPPEKTHPOBATH IPEI0KEHHBIN
ITOPUTM JICHCTBUN MPH BBHIMOJHEHUH 33JaHUH ¢ YUETOM IOIyUYEHHUS HOBBIX 3HAHHMHA 00 M3y4aeMbIX 00BEKTax
— BELIECTBAX U PEaKIUsiX;

12) yYMEHMEM HCIOJb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, IIPEJIaracéMble B YCIOBUH 3aJaHU.
IIpenmerHbie pe3yabTaThl

B cocraBe mpeaMeTHBIX Pe3yJbTaTOB 110 OCBOEGHHUIO OOS3aTENBHOIO COJEPIKaHMS, YCTAHOBICHHOTO JaHHOU
IpPUMEPHOI paboyeil MpOrpaMMoid, BBIAEISIOT: OCBOCHHBIC OOy4YaroOIIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS W
CocoObl JeWCTBUH, crnenupuueckue A TpeAMeT- HOM o0sacTh «XUMHsS», BHIBI JIESTEIBHOCTH TI0
MOJTyYEHHIO HOBOTO 3HAHHUSA, €T0 WHTEPIPETAINH, MPEOOPa30BAHUIO U PUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTyalUsX.

[IpenmeTHble pe3ynbTaThl MPEACTaBIEHbl IO ToAaM OOY4YEHUS M OTpakaloT Cc(HOPMUPOBAHHOCTH Y
o0yyJaromuxcs CIeAYOIMX YMEHUN:

8 KVIACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX ITOHATUH: aTOM, MOJIEKYJIa, XUMHUYECKHUM JIEMEHT, IIPOCTOE
BEILIECTBO, CIIO)KHOE BELIECTBO, CMECh, BAJCHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M MOJIEKYyJsIpHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJb, MOJSIPHAs Macca, MaccoBasl J0JIsI XUMHUYECKOTO 3JIEMEHTA, MOJSPHbIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHME, COJIb, DJIEKTPOOTPULATEIILHOCTb, CTEIEHb OKUCICHMS, XUMUYECKass pPeaKius,
TeIUI0BON AP PEKT peakiuu, KiaccupuKalus peakiuii, XaMIUuecKas CBsi3b, pacTBOp, MacCOBast 10JIs BELL[ECTBA B
pacTBope;

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUH (CM . I . 1) U NIPUMEHATH 3TH MOHATUS
IIPY ONHMCAHUM BEIIECTB U UX MPEBPALICHUM;

3) HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJI€HUs (POPMYI BEUIECTB U YPAaBHEHUN XUMHUYECKUX
peaKuii;

4) ompenenaTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEAMHEHUSX; CTENEeHb OKHUCIICHHS
3JIEMEHTOB B OMHApHBIX COEJMHEHUSX; MPHHAUICKHOCTh BELIECTB K ONPEeNEHHOMY KJIAacCy COEAMHEHUH 1o
¢dbopmynaM; BUJ XUMHUECKON CBSI3U (KOBAJEHTHAsl U MOHHAS) B HEOPTaHMUECKUX COCTMHEHUSX;

5) packpbBaTb CMbICH mepuoauyeckoro 3axkoHa JI. M. MeHnneneeBa: OeMOHCTPUPOBATH IIOHUMAaHUE
MIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX IJIEMEHTOB OT HX ITOJIOKEHUS B MEPUOJUYECKON CUCTEME;
3aKOHOB COXPAHEHHsI MacChl BEUIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYE€HMS, 3aKOHa
ABoragpo; ONuCBHIBaTb M XapaKTepu3oBaTh TaOIMUHYIO (OpPMY MNEPHOJUYECKONH CHCTEMBbl XHMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATHS «JIaBHas noxarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymma)y,
Mayible U OOJbIIME TEePHOJbl; COOTHOCHTH 0003HAueHUs, KOTopble uMmeroTca B Tabmuue «llepuoanueckas
cucreMa XuMH4Yeckux diaeMeHToB [[. M. MenneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX DJJIEMEHTOB (COCTaB U 3apsl sapa, oO0Ilee 4YHCIO D3JEKTPOHOB MW paclpeneseHHe HX IO
AJIEKTPOHHBIM CIIOSIM);

6) KiIacCUpUIUPOBATh XUMHUYECKHE DJIEMEHThI; HEOPraHWYECKHE BEUIeCTBAa; XMUMHUYECKHE peakuuu (1o
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEINIOBOMY dPQEKTy);

7) XapakTepu3oBaThb (ONHCHIBaTh) OOIIME XUMHYECKHE CBOMCTBA BELIECTB pAa3JIMYHBIX KJIACCOB,
MTOATBEPK1asl ONMCAHNE IPUME- PAMU MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHM;

8) TPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kadye€CTBEHHOIO COCTaBa; BO3MOXKHOCTH
MIPOTEKAHNS XUMUYECKHX IIPE- BPALICHUI B Pa3JIMYHBIX YCIOBUSAX;

9) BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYI0O U MOJIIPHYIO MAacChl BEILECTB; MAaCCOBYIO JIOJIO
XUMHUYECKOTO 3JIEMEHTa 10 (opMyJie COEIMHEHHs; MAacCOBYIO JIOJIIO BELIECTBA B PAacTBOpE; IPOBO- JUTh
Pacy€Tsl 110 YPaBHEHHUIO XMMUYECKON pEaKIuu;

10) TPHUMEHATH OCHOBHBIE OIEPAllMM MBICIUTEIBHOM IEATEIBHOCTM — aHAJIW3 W CHHTE3, CPaBHEHHE,
000011IeHNe, CHCTEMAaTU3alNI0, KIACCU(PHUKALMIO, BBIABICHHE NPUYUHHO-CIEACTBEHHBIX CBs3ed — JUId
U3Y4YCHHsS CBOMCTB BEUIECTB M XUMHUYECKHX pEaKLIHH; €CTECTBEHHO-HAay4YHbIE METOJbl IIO3HAHUS —
Ha0JI0IeHNE, U3MEPEHUE, MOJICTIMPOBAHUE, IKCIICPUMEHT (peasIbHBINA U MBICIICHHBIH );



11) crnenoBaTh MpaBWIIaM ITOJIB30BAHUSI XUMHUECKOW MOCYIOW U JIAOOPaTOPHBIM 00OPYAOBaHUEM, a TAKIKE
npaBuUjaM OOpalleHHsT C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKUHUSMH I10 BBIOJHEHHIO J1a0OPaTOPHBIX
XMMHAYECKHX OIBITOB MO TMOJIYYCHHIO M COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOpPOJa M KHCIOPOJA),
[IPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHONM MAacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TIOMOIIBIO
WHJIUKATOPOB (J1Takmyc, heHondTaaenH, METHIIOPAHXK U . ).

9 KJIACC

1) packpblBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKUI JIEMEHT, aTOM, MOJEKYJa, HOH,
KAaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULATEIBHOCTD, CTEIECHb
OKHCIICHHS, XMMHUYECKasi peakiusi, XUMUYecKasi CBA3b, TEIUIOBOH 3(h(eKT peakiuu, Moiib, MOJSIPHBIH 00BEM,
pacTBOp; BJEKTPOJIUTHI, HEINEKTPOIMUTHI, SJIEKTPOJIUTHUECKAss JUCCOLMALMS, pPeaKUUH HOHHOro OOMEHa,
oOpatumble ¥ HeOOpaTUMBbIE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIFHBIE PEAaKLUH, OKUCIUTEID,
BOCCTAHOBUTEINIb, OKHMCJIEHHE M BOCCTAHOBJIEHHE, aQJUIOTPONMs, aM(pOTEepPHOCTb, XUMHUYECKass CBs3b
(xoBaJIeHTHAs, HMOHHAsA, METAJUIMYECKas), KpUCTAIUIMYECKAs pelI€TKa, KOPpO3Hsl METAJUIOB, CIUIaBbl; CKOPOCTh
XMUMUYECKOH peakuu, npeaeabHo gonyctumas koH nentpauus (ITIK);

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. 1m.1) M NPUMEHATH 3TH HNOHSTHUS
IIPY OIIMCAHUM BELLECTB U X IPEBPALLCHUI;

3) HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJIE€HUs (OPMYIT BEIIECTB M YpaBHEHUH XUMHUYECKUX
peaKuuii;

4) ompeneNATh BaJCHTHOCTb U CTENEHb OKUCIICHUS XMMHUYECKUX JIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO
COCTaBa; MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIacCy COEAMHEHUH 1o (opMysiaM; BUJI XUMUYECKOU
CBsI3U (KOBaJEHTHAs, HOHHAs, METAIJIMUECKas) B HEOPTaHUUECKUX COCTUHEHHUAX; 3aps] HOHA N0 XMMUYECKOH
dopmyne; xapakTep cpeabl B BOIHBIX pPAacTBOpPaxX HEOPTaHUYECKUX COCNWHEHHH, THI KPUCTAJUIMYECKON
PEIIETKY KOHKPETHOT'O BEILIECTBA;

5) packpbIBaTh CMBbICI nepuoaudeckoro 3akoHa Jl. M. MenzaeneeBa u JeMOHCTPUPOBATh €ro MOHUMAHUE:
ONUCBHIBaTh M XapaKTepU30BaTh TAOIUYHYIO (GOpPMY NEPHOAMYECKOH CHCTEMBI XUMHUYECKUX HJIEMEHTOB:
pasnuyuath MOHATHS «TJlaBHasg mnoarpynmna (A-rpynma)» u «mobouyHas noxarpynna (b-pynma)», manbie u
00JIbIIIKE TEPHOJIBI; COOTHOCUTh 0003HAYEHMSI, KOTOPbIE UMEIOTCS B MEPUOANYECKOM TabIuIle, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l sipa, o0l1ee YUCI0 JIEKTPOHOB
U pacrmpesielieHne UX IO JJIEKTPOHHBIM CJIO0SIM); OOBSCHITH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB
JJIEMEHTOB M UX COEAUHEHMH B MPEJENax MaJbIX MEPUONOB M TIIABHBIX MOATPYNI C YY4ETOM CTPOCHMS MX
aTOMOB;

6) KJIacCU(PUIMPOBATE XMMHUYECKHE 3JEMEHTHl; HEOPraHWYECKHEe BEIIEeCTBA; XMMUYECKHE peakiuu (1o
YUCIy U COCTaBY YYacTBYIOLIMX B PEAKIUH BELIECTB, MO TEMJIOBOMY 3((eKTy, M0 M3MEHEHUIO CTeNeHen
OKHCJIEHUSI XMMUUYECKUX JJIEMEHTOB);

7) XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB pAa3jIMYHbIX KJIACCOB,
MIOATBEPK/1asi ONMMCAHNUE IPUME- PaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIH COOTBETCTBYIOIIHUX XMMHUYECKUX
peakumii;

8) COCTaBJIATH YpPaBHEHHUS SJIEKTPOJIMTUYECKOM IMCCOLMALMU KUCJIOT, IIEJIoYel M Ccoyiel; IMOJIHbIE U
COKpaIllEHHbIE YPaBHEHUS PEaKIIM HOHHOTO OOMEHA; YpaBHEHHUs PeaKIUi, HOATBEP KIAIOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IUYHBIX KJIACCOB;

9) pacKpblBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKLUUN IOCPEICTBOM COCTAaBJICHHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

10) DOpOrHO3MpOBaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HMX CTPOEHMS; BO3MOXXHOCTH IPOTEKAHHUS
XUMHUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBHUSIX;

11) BBIYMCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAacCOBYIO JOJIIO
XMMHYECKOI0 3JIeMEeHTa MO0 (Oop- MyJIe COEIMHEHHUS; MAacCOBYIO JOJI0 BEIIECTBA B PAcTBOPE; NMPOBOAUTH
pacy€Tsl 110 YPaBHEHUIO XMMUYECKON PEaKIuu;

12) cleaoBaTh MpaBHIaM IOJIb30BAHHUS XMMHUYECKON MOCYI0H U 1ab0paTOPHBIM 000pYIOBaHHEM, a TaKXKe
IpaBUIaM OOpalEHHUsl C BEIIECTBAMHM B COOTBETCTBHM C HMHCTPYKLUUSMM I10 BBIIOJHEHUIO J1a0OPAaTOPHBIX
XMUMHUYECKHX OIBITOB I10 MOJYYSHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (aMMHUAKa M YTICKUCIOTro ra3a);

13) DOPOBOAMTH PEAKLMH, MOATBEPKIAIOIINE KAYECTBEHHBIM CO- CTaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH



OINBITHBIM TYTEM XJIOpUI- OpoMMI-, MOIUA-, KapOoHat-, (ocdar-, cunamkar-, cyabpaT-, TUAPOKCHI-UOHBI,
KaTHOHBI AMMOHHS W MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX PAacTBOpax HEOPTraHWYECKUX
BEILIECTB;

14) IIPUMEHATE OCHOBHBIC OII€palun MBICITATEIIbHOM ACATCIIBHOCTH — aHAJIMW3 MU CHHTE3, CPaBHCHUC,
O606IJ_I€HI/IG, CUCTCMATHU3allUI0, BBIABJICHUC IMMPUYUMHHO-CICACTBCHHBIX CBsI3eM — I N3YUCHUA CBOICTB
BCIICCTB U XHMHWYCCKUX peaKHI/Iﬁ; C€CTCCTBCHHO-HAY4YHbBIC MCTOJbI IMO3HAHHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).

COAEPXAHUE YYEBHOI'O TIPEIMETA «XUMMUSI» 11O TOAAM U3YUYEHUSA
8 KVIACC
IlepBoHayaibHbIE XUMUYECKHUE TIOHATHUS

[Ipenmer xumuu. Ponb XuMuu B KM3HHM 4enoBeka. Tena u BemecrBa. MU3MYECKHE CBOMCTBA BELIECTB.
ArperaTHoe cocTosiHue BewecTB. [loHATHE 0 MeTonax MO3HaHUSA B XMMHUU. XUMUS B cUcTeMe Hayk . YucTsle
BemecTBa u cMecu . CriocoObl pa3aesieHus: cMece .

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE 3JIeMeHTbl. CHUMBOJIBI XMMHUYECKUX 3JeMeHTOB. [IpocThie M cloxHbIE
BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass ¢opmyina. BajgeHTHOCTh aTOMOB XHUMHUYECKHMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BeuiectB. OTHocuTenbHas aToMHas Macca. OTHocuTenbHas MoOJEKyJsgpHas Macca. MaccoBas J0us
XMUMHUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

dusnueckue U XMMHUYECKHE SIBICHUS. XUMHUECKass peakuus U e€ MpU3HAKU. 3aKOH COXPAHEHHs] MacChl
BEUIECTB. XHUMHUYeCKHe YypaBHeHMs. Kiaccuukanus XUMHYECKMX peakuud (COeIUHEHMs, Ppa3sIoKEHUs,
3aMEIIICHHS ).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYIOH, ¢ MpaBuiIaMu paboThl B JIaOOpaTOPUHU U
npuémamu obpaieHuss ¢ JabopaTopHbIM OOOPYJOBAaHUEM; M3y4YEHHE U OIUCaHMe (PU3NYECKHX CBOWCTB
0o0pa310B HEOPraHMYECKUX BeLIeCcTB; HaOIt0[eHne (pu3ndeckux (TUIaBJIeHHE BOCKA, TasHUE JIbJa, pacCTUpaHUeE
caxapa B CTYIIKe, KUIIEHHME M KOHJAEHCAIMs BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYH, NMPOKATIUBAHUE METHOU
MIPOBOJIOKH, B3aMMOJIEUCTBUE M€Ja C KHCIIOTOW) sSIBIIEHUH, HAOJI0/IEHUE U ONMCaHWe NMPU3HAKOB MPOTEKAHUS
XMMHUYECKHX peakuuil (pas3jokeHue caxapa, B3aHMMOAEHUCTBUE CEpPHOM KHUCIOTHI C XJIOpPUAOM Oapus,
paznoxenue runpoxkcuaa meau (II) mpu HarpeBanum, B3aumonencTBHe xene3a ¢ pactBopoMm conu menu(ll));
u3yueHue crnocoOoB pa3zeneHus cMecel (¢ MOMOIBI0 MarHuTa, GUIbTPOBaHHUE, BhIIAPUBAHUE, AUCTHILIALNS,
Xxpomaro- rpadus), MpPOBEAECHUWE OYMUCTKU IOBApEHHOW colM; HaOJIIOJEHWe W ONHUCAHUE pe3yJIbTaToOB
MIPOBEJCHUS OMNbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl; CO3JlaHue MoOJelel MOJeKyl

(IIapOCTEPIKHEBBIX) .
Baxneriume npencraBuTen HEOPraHMYECKUX BEIECTB
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopong — sneMeHT u mpoctoe BemlecTBo. HaxoxaeHue

KHCIIOpOJla B IpHUpojie, pU3NYECKHe M XUMHUYecKhe cBoMcTBa (peakuuu ropenus). Okcunsl. [Ipumenenue
kuciopoaa. CrocoObl MoMydeHHUs KUCIOPOAa B JIaOOpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopoT kucnoposaa B
npupoae. O30H — auioTponHas Moau(pUKalKs KUCI0pO/a.

TernoBoil 3¢ ¢dexkT XUMHUUECKOW peakuuu, TePMOXMMUYECKHE YpaBHEHUS, 5K30- M IHIOTEPMHUYECKUE
peakuuu. TOMIMBO: Yrojib W MeTaH. 3arpsi3HEHHE BO37yXa, YCHWJIEHHWE MapHUKOBOro 3>(dexra, paspylieHue
030HOBOTO CJIOS .

Bogopon — aneMeHT u npocToe BemecTBo. Haxoxaenrne Bogoposaa B npupojae, GU3NYecKue U XUMUYECKHE
CBOICTBa, MPUMEHEHHE, cIOcOoObI monydeHusi. CocTaB KUCIIOT U COJIEH .

KonnyectBo BemecTBa. Monb. MomnsipHast Macca. 3akoH ABoraapo. MonsipHblii 00bEM Ta30B. Pacuérsl 1o
XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cpolicTBa Boabl. Bojma kak pactBoputenb. PacTBophl. HachllieHHBIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Boje.l MaccoBas A0Jid BelllecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA
Boabl. CocTaB ocHOBaHMU. Pojb pacTBOpPOB B NPHUPOJAE U B JKU3HU ueioBeka. KpyroBopoT BOJbl B IPHUPOJAE.
3arpsi3HeHue NpupoaHbIX BoA. OXpaHa M OYHCTKA IPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdeckux coemuHeHuit. Oxcuapl. Kiaccuukamuss OKCHAOB: cojeo0pasyrolume
(ocHOBHBIE, KHCIIOTHBIE, aMmbOTepHBIE) U HecosneoOpasyromue. HoMeHknarypa okcuaoB (MeXayHapoaHas U
TpuBHaNIbHAS ). PU3MUECKUE U XUMUUYECKHE CBOMCTBA OKcuAoB. [lonyueHue.

OcnoBanust. Kiaccudukanus ocHOBaHM: IMIENOYM W HEpacTBOpHMble OcCHOBaHUS. HomeHkmarypa



OCHOBaHMWH (MEXIyHapoJHasi U TpuBUaibHasi). Ou3nueckre U XuMUYECKHE CBOWCTBA ocHOBaHui. [lonyuenue
OCHOBaHMM.

Kucnotel. Knaccudpukanus kucinor. HomeHknarypa Kucinot (MeKIyHapoHas U TpUBUAIbHAs). Dusnueckue
1 XMMUYECKHE CBOMCTBA KUCNIOT. Pan akruBHocTn MetasuioB H. H. bekerosa. [lonydyenue kucior.

Comu. Homenkiatrypa cojedl (MeXIyHapoiHass W TpuBUaiIbHas). PU3MUECKME W XMMHYECKHUE CBOWCTBA
cosied. CriocoOBbI MOTYyUYEHUS COJICH.

I'enernyeckas cBsA3b MEXKAY KjacCaMHM HEOPraHMYECKUX COCTUHEHUM.

XHUMHUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE OIPEIEIICHUE COJAEPKAHHUS KHCIOPOJa B BO3AYXE; IOIYYEHHE,
coOupaHue, pacrno3HaBaHWE M H3YYEHUE CBOMCTB KHCIOpOJa; HAONIOJCHHE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJOM U YCIIOBHSI BO3HMKHOBEHHUS M TPEKpalleHHs TOopeHHus (TMoxkapa); O3HaKOMIJIEHHE ¢ oOpasnamu
OKCHJIOB U ONHCAHHE MX CBOICTB; MOJy4yeHHE, cOOMpaHue, PacliO3HAaBaHWE U W3Y4YEHHE CBOMCTB BOAOPOJA
(ropenue); B3aumoaelcTeue Bogopona ¢ okcuaom menu(ll) (Bo3MOKHO MCIONIB30BaHUE BUAECOMATEPUANIOB);
HabIoieHne 00pa3IoB BEIIECTB KOJIMYECTBOM | MOJb; HCCe0BaHne OCOOCHHOCTEH PacTBOPEHUSI BEUIECTB C
Pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOW MACCOBOM JOJIEM pACTBOPEHHOIO
BEIIECTBA; B3aMMOJCWUCTBHE BOABI C MeTaulaMd (HaTpueM M KaubliieM) (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); OIpPENEICHUE PACTBOPOB KUCIOT U LIEJIOYEH € MOMOUIbI0 HMHIUKATOPOB; HCCIEIOBAaHUE
00pa3oB HEOPraHMYECKUX BEIIECTB Pa3- JUUYHBIX KJIACCOB; HAOIIO/IEHUE U3MEHEHHSI OKPACKU MHIUKATOPOB B
pacTBopax KHUCIOT U ILIEJIOYEH; U3ydeHHe B3auMoJieicTBus okcu- na meau(ll) ¢ pactBopoM cepHOi KHUCIOTHI,
KHUCJIOT C METaJUlaMH, pPeaklMil HeUTpanu3alunu; MoJIy4YeHUe HEpaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajula JPYruM M3 PacTBOpa COJIM; PEIICHHE SKCIEPUMEHTAIBbHBIX 3a7ad Mo TeMme «BakHellue Kiaccel
HEOPraHUYECKUX COCTUHEHUI.

Ileppoguueckuil 3aKkOH M mepuoaudeckas cucrema xumudeckux snemeHroB [I. M. MennpeneeBa. CrpoeHue
aTOMOB.
Xumuueckas cBsA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUU

[lepBble MONBITKM KIACCU(PUKALMU XUMHYECKHX 3JeMEHTOB. [loHSATHE O rpymnmax CXOIHBIX 3JIEMEHTOB
(IIesouHble M I1EJI0YHO3EMENIbHBIE METaJUlbl, TaJOreHbl, MHEPTHBIE Ta3bl. DJIEMEHThI, KOTOpbIE 00pa3zyroT
am(poTepHbIe OKCUBI U TUAPOKCUBL.

Ilepnonnueckuin 3akoH. Ilepuomgmueckas cucrema Xumuueckux sieMeHToB [[. M. Menneneesa. Buubl
tabmuubl «llepnoanueckas cucrema xumuueckux siemeHtoB J[ . M1 . Menneneea» . Ileproasl u rpynmnsl .
PuU3HYECKU CMBICI IOPAIKOBOIO HOMEpPA, HOMEPOB IEPU- 0OJ1a ¥ TPYIIIBI AJIEMEHTA .

Crpoenne aromoB. CocTtaB aTOMHBIX sifep. M3oTtombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YeK
aTOMOB TepBbIX 20 XMMHUYECKHX 3JIEMEHTOB nepuoanueckoi cucremsl [[. M. MenneneeBa. Xapaktepuctuka
XUMHUYECKOT0 JIEMEHTA T10 €0 MOJI0KEHHIO B iepruoanyeckon cucreMe 1. M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHMHMUYECKHUX 3Ji€- MEHTOB, METAJUIMYECKUX |
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM M NEpUOAAM. 3HAYEHHUE MEPUOJNYECKOrO 3aKOHA U IEPUOANYECKOU
CUCTEMBl XMMHUYECKHUX JJIEMEHTOB JUISl Pa3BUTUSA HAyku W npaktd ku . JI . U . MenneneeB — yd4€Hbll U
IPaXIaHUH .

DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. XUMUYe- CKasl CBSI3b (MOHHAsI, KOBaJIEHTHAs MOJSpHAS U
KOBaJIECHTHAsl Hemno- JisipHast). CteneHb okucieHus. OKHUCIUTENBbHO-BOCCTAaHOBUTENbHBIE peakumu. [Iporeccsl
OKHCJIEHUS U BOCCTaHOBJIEHHS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUIN AIKCHEPUMEHT: H3Y4YeHHE OO0pa3lloB BEILIECTB MeTall- JIOB M HEMETaJIOB; B3aUMOJEICTBHE
TUAPOKCHUIA IIUHKA C PacTBOpaMU KHUCJIOT M WICJIIOYEH; MPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI (TOpeHHe, PEaKIMH Pa3IoKEeHUs, COSAMHEHHUS).

MexnpeamerHble CBS3H

Peanuzanus MeXNpeaIMETHBIX CBA3€M IpU M3YyYEHMM XMMHMM B § KIAcC€ OCYIIECTBISETCS Yepes3
HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHSATHH, SBJSIIOIMXCA CUCTEMHBIMU IS
OTJEIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOuire ecTecTBEHHO-HAyYHble IOHATHUS: HaydyHbId (akT, TUIOTE3a, TEOpHs, 3aKOH, aHalIU3, CUHTE3,
KJaccuuKanus, NepuoAnIHOCTb, HAOJII0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHUE, MOJIEITb, SIBIICHHUE.

@dusuka: marepus, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, H30TON, PaJUOAKTHUBHOCTb, MOJIEKYIa,
AJIEKTPUUECKUI 3apsi]l, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBa, ra3, (PU3MYecKre BeTUUNHBI,



€AMHUIBI U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.
buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaabl, TOPHBIE MOPOJBI, TOJE3HBIE HMCKOMAaeMbIe, TOILIUBO,
BOJIHBIC PECYPCHI .

9 KUIIACC
BemecTBo 1 XMMHuecKas peaxkius

[Tepuonuueckuii 3akoH. Ilepuoamdeckas cucrema xumuueckux sieMeHtoB Jl. M. MenneneeBa. CtpoeHnue
aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHUU CBOWCTB XMMHUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUONOB, Kaus,
KaJIBLIUS M UX COCAMHEHUIN B COOTBETCTBUU C MOJIO)KEHUEM DJIEMEHTOB B IEPUOJUYECKON CUCTEME U CTPOCHUEM
ux atoMoB. CTpoeHHE BELIECTBA: BUJbl XUMUYECKOW CBSI3U. TUIIBI KPUCTAUIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudpukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIHIECTB (MEXAyHapoAHass M TpUBHAJIbHAs).
XHUMHUYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCS K pPa3IMYHBIM KjaccaM HEOPraHWYeCKHMX CO €IUHEHU,
TE€HETUYECKasl CBSI3b HEOPTraHUUYECKHUX BEILIECTB.

Krnaccudukanusa XUMUYECKUX PEaKIUil M0 pa3INYHbIM MpHU3HAKaM (TI0 YKCIY M COCTaBY Y4YacTBYIOIIUX B
pEaKIMK BEIIECTB, 1O TEIUIOBOMY AP QEKTy, 10 U3MEHEHHIO CTETICHEH OKUCICHUS XUMHUYECKUX AJIEMEHTOB, IO
00paTUMOCTH, IO YYaCTHIO KaTalu3aropa). ODK30- M SHIOTEPMUYECKHE PEaKIMH, TEPMOXUMHYECKHE
YpaBHEHHS.

[TonsTe o ckopocTu XumHueckod peakiuu. [loHsTue 00 0OpaTUMBIX UM HEOOPATHMBIX XHMHUYECKHX
peakuusix. lloHATHE O TOMOTE€HHBIX M TETEPOreHHbIX peakuusx. [loHSATHE O XUMHUYECKOM paBHOBECHH.
@akTOpbl, BAUSIOIINE HA CKOPOCTh XUMHUYECKOW PEaKLIMK U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Mexanusm OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX peakuuii (371eKTpOHHBII Oaytanc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOM peakiiuu).

Teopus 31€KTPONUTHUECKON TUCCOIUALMN. DIEKTPOIUTHI U HEAJIEKTPOIUThL. KaTHOHbI, aHMOHBI. MexaHu3m
JUCCOLMAIMN BELECTB C Pa3IMYHBIMU BHJAaMU XuUMHUYeckod cBsizu. CreneHp aucconuanuu. CuibHbIE U
cl1a0bl€ AIIEKTPOJIUTHI.

Peakuuu noHHOro obMeHa. YcClIOBUS NPOTEKAHMS peaklui HMOHHOTO OOMEHa, IMOJHbIE M COKpaIlEHHbIE
HMOHHBbIE ypaBHeHHs peakuuid. CBoicTBa KHCIIOT, OCHOBaHMH U coJled B CBeTe€ NpeACTaBIeHUH 00
AEKTPOIUTHYECKON qucconnanuu. KauecTBeHHble peakiuu Ha HOHBI . [loHsATHE O rUaponau3e conei .

XHWMHYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMM KPUCTAIUIMYECKHX PEIIETOK HEOPraHMYEeCKHX
BEUIECTB — METAVIOB M HEMETauloB (rpagura M anmasa), CIO0XHBIX BEIIECTB (XJIOpUAAa HATPHUS);
UCCIIEIOBAaHUE 3aBHUCUMOCTH CKOPOCTH XUMHYECKONW pEaKIUH OT BO3JECHUCTBUSA pPAa3IMYHBIX (aKTOPOB;
HCCIIEA0BAHUE IIEKTPOIIPOBOJIHOCTH PAaCTBOPOB BEIIECTB, MPOLECCA JUCCOLUALMN KHUCIIOT, IIEJI04YEeH U COoNei
(BO3MOXKHO HCHOJBb30BAaHUE BUICOMATEPHUATIOB); IPO- BEACHHUE ONBITOB, WIIIOCTPUPYIOIIUX HPU3HAKU
NpOTeKaHMs peakluii HOHHOro oOMeHa (oOpa3oBaHue OcCallKa, BbIJENEHHE ra3a, 00pa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIIH- T€IbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TOPEHUE, PeaKkIMy Pa3IoKEeHUs,
COEIMHEHMS); PAaclO3HABAHME HEOPraHMYECKUX BELIECTB C MOMOIIbI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI;
pelIeHre SKCIepUMEHTAIbHbBIX 3a/1aY .

Hemerannsl u ux coenHeHUs

OO6mas xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKT€pHbIE CTENEHU OKHCICHHS.
Crpoenue u Gpu3NUECKue CBONCTBA MPOCTHIX BEIIECTB — rajlOreéHOB. XMMHUECKUE CBOMCTBA HA PUMeEpE XJI0pa
(B3auMoielicTBUE ¢ MeTaUlaMM, HEMETaJlaMu, IenoyaMu). Xiaopoojopoa. ComnsiHas KUCIOTa, XMMHUECKHE
CBOMCTBa, NIOJlyueHUE, MpUMEHEHME. JlelicTBHE XJIOpa U XJIOPOBOJOPOa HAa OPraHu3M 4YesloBeKa. Baknelmme
XJIOPUJIBI U UX HAXO0XJIECHUE B IPUPOJIE .

OOmias xapakrepuctuka 1eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pHbIE CTENEHH
OKHCJICHUSI.

Crpoenue u pusnueckre CBOICTBa MPOCTHIX BEIIECTB — KHUCIOpPOJa U cepbl. AJIJIOTPOINHbBIE MOAU(PUKAIIIN
KHCJIOpPOJIa M Cephl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOpPOA, CTpPOCHHE, (U3UYCCKHE U XHUMHUYCCKHE
cBoiicTBa. OKCHABI cepbl KaK IMPEICTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas KHCIOTa, (QHU3HUECKUE U
XMMHYECKHE CBOMCTBA (00IIME KaK MPEACTaBUTENs Kilacca KUCIOT U creruduyeckie). XuMHUUECKUe PeaKinu,
JeKallue B OCHOBE MPOMBIIIICHHOTO CIoco0a MoiydyeHHus cepHoil KucioThl. [Ipumenenue. Comu cepHOM
KHUCJIOTHI, KaueCTBEHHas peakuusi Ha cyiabdar-uoH. HaxoxxaeHue ceppl U €€ COCAMHEHUH B IMPHPOJE



XUMHYecKoe 3arps3HEHHE OKpYKaIoLel cpelbl COCTUHEHUSIMU cepbl (KHUCIOTHBIE MO0XAM, 3arps3HEHHE
BO3/yXa M BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPALICHHUS .

OOm1ast xapakTepucTHka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIE CTENECHU
OKHCJICHUS.

A30T, pacnpocTpaHeHue B mpupojne, GpuznuecKkue U XuMHU4Yeckue cBoiictBa. Kpyrosopot azora B mpupoje .
AMMuak, ero ¢usNyecKMe M XUMHUYECKHE CBOWCTBA, MOJydeHHe W npumeHeHue. Coilu amMMOHHUSA, HX
¢busznueckue M XMMHUYECKHE CBOICTBa, mpuMeHeHue. KadecTBeHHash peakiusi HA MOHBI aMMOHHS. A30THas
KHCJIOTa, €€ moiyyeHue, (pu3ndecknue U XMMHUYECKHe CBOMCTBA (0OIIMe KaK MpEeACTaBUTENs Kiacca KHCIOT U
cneuupuyeckue. lcrmonp3oBaHHe HHUTPATOB M COJICH aMMOHHMS B KauyeCTBE MMHEPAJIbHBIX yI0OpEHUH.
XHUMHYECKOE 3arpsi3HEHHE OKPYXKAIOUIEH cpelbl COESAMHEHMSMM a30Ta (KHUCIOTHBIE JI0KIHU, 3arpsA3HEHHE
BO3/lyXa, IOYBBI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu docdopa, puznueckue U xumuueckue csorcta. Oxcun pochopa(V)
u Qochopnas kuciora, pusMueckue U XUMHYECKHE CBOMCTBa, monydenue. Mcmonbp3zoBanue ¢ocdaroB B
Ka4ecTBE MHUHEPAIbHBIX yI0OpEHUH.

OO6mas xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEIEHU
OKUCJICHUS .

Yrnepon, amioTponHbie MOAU(PHUKAIINHN, PACIPOCTpaHEeHUE B IPHUpoe, (PU3MUECKUEe U XUMHUECKHUE CBOICTBA.
Ancop6mus. Kpyrosopot yriiepona B npupojae. OKCHIbI yriepoaa, ux (U3nUecKue U XMMHYECKHUE CBOMCTBA,
NeCTBHE Ha JXUBbIE OPraHU3MBbI, IMOJYYCHHE W NPUMEHEHHE. DKOJIOTMYeCKHe MpPOOJIeMbl, CBSI3aHHBIE C
okcugoMm yraepoaa(lV); rumoreza TI00aNBHOTO IOTEIUICHUS KJIMMAaTa; MMAPHUKOBBIA 3PQeKkT. YTroiapHas
KHCIIOTa U €€ CONu, UX (PU3NYECKHE M XMMHUYECKHE CBOMCTBA, MOJTy4yeHUE M NpuMeHeHue. KauecTBeHHas
peakiusi Ha kapOoHaT-uOHBI. Vcnonb30BaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavyanbHbIe TOHATHA 00 OPraHMYECKMX BEIIECTBAX KAaK O COCAMHEHUSX yriepona (MeTaH, 3TaH,
STHWJIEH, alleTUJICH, 3TaHOJI, TJIMIEpUH, YKCycHas Kuciora). X coctaB u xumuyeckoe ctpoenue. llonsrue o
OMOJIOTMYECKH BA)XKHBIX BEIIECTBAX: MUpPax, OENKax, yIriIeBoJaX — W HX POJIM B JKU3HU YEJIOBEKa.
MarepuanbHO€ €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIMHEHUMN.

Kpemnunii, ero ¢uszndeckue u XUMHUYECKHUE CBOMCTBA, MONydeHUE U npuMeHeHne. COeMHEHHUS] KPEMHHUS B
npupoae. OOmme mnpecraBieHuss o0 okcune kpeMmHusaA(IV) u kpemHueBoit kuciore. CHIMKATBI, HX
WCIIOIb30BaHUE B OBITY, MEIUIIMHE, MPOMBINIIEHHOCTH. BaxkHelIne CTpoOUTeNbHbIE MaTepHalIbl: KepaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, skene300eToH. [IpodaemMbl 6€30MmacHOTO HMCIOJBb30BaHUSI CTPOUTEIILHBIX MaTEPUAJIOB B
IOBCEIHEBHOM KU3HU.

XUMUYECKUI SKCIIEPUMEHT: H3Y4eHHE OOpa3l0OB HEOPraHWYECKHUX BEIECTB, CBOWCTB COJSHOW KHCIOTHI,
MPOBECHUE KAUEeCTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI M HAOJIOJIEHWE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NIecKue U XUMUYECKHUE CBOMCTBA TaJIOTEHOB M MX COEIUWHEHUI (BO3MOXHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3liaMu XJIOpUIOB (TaJOTeHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu Cephl
u e€ CoelMHEHUsMHU (BO3- MOKHO HCIIOJIb30BaHME BUJEOMATEpHANIOB); HaOIOJEHUE Tpoliecca OOyriIuBaHuUs
caxapa moJi IeCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHMCIIOTHI, M3YYCHUE XUMHUUYECKHX CBOMCTB pa30aBIIeHHON
CEpPHOM KHUCJIOTHI, TPOBEICHHE KAYECTBEHHON peaknuu Ha Cyab(aT-uOH W HAOIIOJCHHWE TNpHU3HaKa e&
MPOTEKAHUS;, O3HAKOMJICHHE C (U3NYECKUMHU CBOMCTBaMH a30Ta, (ochopa W WX COCTUHEHHH (BO3MOXKHO
UCIOJIb30BaHNE BHUICOMATEPHATIOB), 00pa3iiaMu a30THHIX U (POchHOpPHBIX YAOOpEHUH; MoIydeHrne, COOupanue,
pacno3HaBaHUE U W3Y4YEHUE CBOWCTB aMMHUaKa; MPOBEJACHHE KAaYECTBEHHBIX PEAKUMA HAa MOH aMMOHHUS M
dbocdar-noH U U3ydeHHE MPU3HAKOB UX MPOTEKaHUS, B3aUMOJEHCTBIE KOHIIECHTPUPOBAHHOM a30THON KHCIIOTHI
C Meablo (BO3MOXKHO HCIIOJIb30BAHHME BHUAEOMATEPUAIOB); M3y4EHHE MOJETed KPUCTAIUIMUECKUX PEIIETOK
anMasza, TrpaduTa, QyaIepeHa; O3HAKOMJIEHHE C TIPOIECCOM anacopOlMU  PacTBOPEHHBIX  BEIIECTB
aKTUBHUPOBAHHBIM YTTIEM M YCTPOMCTBOM MPOTUBOTa3a; MOJIy4eHHE, COOMpaHue, paclo3HaBaHHE U H3yueHUE
CBOMCTB YTJIEKHCIIOTO Ta3a; MPOBEACHHE KAYeCTBEHHBIX PEaKIuil Ha KapOoOHAT- U CUIMKAT-WOHBI U U3YYCHUE
MPU3HAKOB WX MPOTEKAHUS; O3HAKOMIICHHE C TNPOAYKIMEH CUIMKATHOW MPOMBIILIEHHOCTH; pEIIeHHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 0 TeMe «BakHeire HeMeTallIbl U UX COCIUHEHUS.

Mertamibl U X COeAMHEHUS

OOmiasi xapakTepUCTHUKA XUMHYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHWU WX TIOJIOKEHHUS B
nepuoanuecko cucreme xumudeckux snemeHtoB J[. M. MenneneeBa u crtpoeHust aromoB. CTpoeHue
MeTauioB. MeTrayuimueckasi CBA3b M METAJUIMYECKass KPUCTAJUINYECKAsl PEHIETKA. DJIEKTPOXUMHUYECKUU P



HamnpsDKEHUH MeTaioB. DU3MUYECKME W XMMHYECKHE CBOMCTBa MeTauioB. OOmmue crnocoObl TOJYYECHHS
MeTauioB. [loHATHE O KOPPO3UM METaIOB, OCHOBHBIE CITOCOOBI 3aIUTHl X OT Koppo3uu. CruiaBbl (CTalb,
9YT'yH, TIOPATIOMUHUN, OpOH3a) U MX TPUMEHEHHE B OBITY U POMBIIUICHHOCTH.

[Ilesrounble METAIUIBL: MOJIOKEHUE B IIEPUOAMYECKON CUCTEME XUMUYEeCKHMX diaeMeHToB [[. M. Menneneesa;
CTpOCHHE MX aTOMOB; HaXOXJeHHEe B npupojae. Pu3nyeckue U XMMUYECKUE CBOMCTBA (Ha IMpUMepe HATpUs U
kanusi). OKCUIbI U THAPOKCUIBI HATPUS U Kanud. [[puMeHeHne meaouyHbIX METaUIOB U MX COeIMHEHUM.

[lenoyHo3eMenbHbIE METAJUIbl MarHU W KaJlbLIM: MOJIOKEHUE B MEPUOJUYECKON CHUCTEeME XHMUYECKUX
anemeHToB [l. 1. Menneneesa; cTpoeHHME X aTOMOB; HaXOXACHUE B mpupone. PU3NUECKUE U XUMUYECKHE
CBOMCTBAa MarHus U Kajpliys. BaxHeine coequHeHs Kanblusl (OKCUA, THIPOKCHL, COIH). KECTKOCTH BOIBI U
CTOCO0BI €€ yCTpaHeHusl.

ATIOMUHMI: TIOJIO)KEHUE B MEPUOANYECKON crucTeMe XuMuueckux anemeHToB J[. M. MenneneeBa; crpoeHue
aToMa; HaxoXaeHue B npupoze. DPuznueckue U XMMHUYECKUE CBOICTBa amoMUHUA. AMDOTepHbIEe CBONCTBA
OKCHJIa U THUJIPOKCH/]IA AIIFOMHHHSL.

Kene3o: monoxxkeHUe B MNEPUOAMYECKON cHUCTeME XUMUYecKuxX 3ineMeHToB J[. M. MeHneneeBa; cTtpoeHue
aToMa; HaxoXJeHue B npupoje. Puznyeckue U XMMHUECKHUE CBOMCTBa xene3a. OKCHUIbl, TUIPOKCUIIBI U COJIU
xenes3a(ll) u xxenesza(Ill), ux cocras, CBOMCTBa U MOJTyUYECHHE.

XUMHUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C oOpa3llaMd METAIJIOB M CIUIaBOB, HX (DU3HUECKUMU
CBOMCTBaMM; U3YYECHHE PE3YyIbTaTOB KOPPO3HH METAJIOB (BO3MOXKHO HCIIOJIb30BAHHE BHUAECOMATEPUATIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJAA KaJbI[Usl M HaTpusi C BOAOH (BO3MOXHO HCIHOJb30BaHUE
BUJICOMATEPHUAIIOB); HCCIIEJJOBAHUE CBOWCTB JKECTKOM BObBI; Ipollecca IOPEHHUs XKejle3a B KHUCIO- poJie
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEOMATEPHAIIOB); MPU3HAKOB INPOTEKaHMs Kaue€CTBEHHBIX PEAKIMI Ha HOHBI
(Marnus, kanpims, amomuHms, uHKa, skene3a(ll) w skenmesa(Ill), memu(Il)); wabmroneHWe W onmcaHue
MPOLIECCOB OKpAalIMBaHUS IUIAMEHM WOHAMHM Ha-TpHUs, Kaius M KaublHs (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HCCIeA0BaHHE aM(OTEPHBIX CBONCTB THIPOKCHJA ANIOMHUHHUS M THUIPOKCHUIA I[MHKA;
pelIeHne SKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHelre MeTaibl U UX COeIUHEHUSD .

XuMHS ¥ OKpYXarolas cpeaa

HoBble maTepuanel u TexHonoruu. BemiecTBa U mMaTepualibl B MOBCEAHEBHOM JKM3HU 4YellOBEKa. XUMHS U
310poBbe. be3omnacHoe Mcnoiab30BaHME BELIECTB M XMMHUYECKMX peakiuil B ObiTy. IlepBas mo- Moump mnpu
XUMHUYECKHUX OXKOrax M OTpaBieHHUsX. OCHOBBI AKOJIOTM- YECKOW TI'PaMOTHOCTH. XUMHYECKOE 3arps3HEHHE
OKpYy’Karolen cpeipbl (mpenenbHas aomyctuMmas kKoHueHtpainus Bemects — [1JIK). Ponp xumuu B pemenun
9KOJIOTUYECKUX TTPOOIIEM.

[IpupoaHble UCTOUYHUKH YTIIEBOJOPOIOB (Yroyib, IPUPOJHBIA Ta3, HE(Th), MPOAYKTH UX MEePepadOTKHU, UX
POIb B OBITY U IPOMBIIIIEHHOCTH .

XUMHUYECKUN HKCIIEPUMEHT: H3y4eHHE OO0paslloB MaTepuanoB (CTEKIO, CIJIaBbl METaUIOB, MOJUMEPHBIE
MaTepuabl).

MexnpeaMeTHbIE CBSI3U

Peanuzanus MeXNpeaIMETHBIX CBA3€M NIpU M3YyYEHMM XMMHM B 9 KIAcCe OCYIIECTBISAETCS YEpE3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHMA, TaK W MOHSATHH, SBISIONIMXCS CUCTEMHBIMU IS
OTJENbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHSA: HAy4dHbIM (akT, rumores3a, 3aKOH, TEOpHs, aHajIu3, CHHTE3,
KJaccupuKanus, NEpUOANY HOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIHpPOBAaHUE, H3MEpPEHHE, MOJIENb,
SBIICHUE, TApPHUKOBBIA 3(PQeKT, TexHonorus, marepuanpl. Dusmka: Marepusi, aTOM, OSJEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOI, PAIUOAKTUBHOCTb, MOJIEKYJa, SJIEKTPUUECKHUI 3apsi]l, TPOBOJHUKH, TOJYIPOBOJHUKH,
TUSJIEKTPUKU, (OTOIJIEMEHT, MHIUKATOP, BELIECTBO, TeJO, 00BEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, ras,
pacTBOp, pacCTBOPUMOCTb, KpUCTAJIMUECKAs PelIETKa, CIUIaBbl, (pU3NUYeCKre BETUYUHbI, €AUHUIBI U3MEPEHMUS,
KOCMHUY€ECKO€ TPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuHTe3, npixanwe, O6mocdepa, d3KocHCTEMa, MUHEpaAIbHBIC YIOOPECHHS, MHUKPOAJIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEIbHbIE BEIIECTBA .

I'eorpadus: armoctepa, rumpocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOMAEMBIC, TOILTUBO,
BOJIHBIE PECYPCHI.

KanennapHo-temaTtudeckoe mjiaHupoBaHue Mo XMMuM 8 kiacc
2 yaca, 68 yacosn



Ne | Pazpen. Tema ypoka Kon-so | lata | Hcnons3oeanue
4acoB IIpOBE | 0Oopyoosanus
nenus | «Touka pocma
Tema 1. Xumusi — BaKHAas100J1aCTh €CTECTBO3HAHUA U
NPAKTHYECKOH 1esATeIbHOCTH YestoBeKa (5 u)

1 [Ipeamer xumun Posb XuMuM B AKU3HHU Y€I0BEKA. XUMUS B 1
cucTeMe HayK. MeToibl O3HAHUS B XUMUH.

2 3HaKOMCTBO C MpaBUJIaMu 0€30MacHOCTHU puéMamMu padboter | 1 Hudposas
B XUMHUUeCcKo# Jaboparopuu. [Ipaktuyeckas padbora: naboparopus
Neo 1. ITpaBuna paGoThl B 1ab0paTopuu UIPUEMBI OOpAILICHUS C «Pobukmad»
71a00paTOPHBIM 000PYIOBAHUEM [udposoit naTunk

TEMIIepaTypbl
CnuproBka Cpeua.

3 Tena u BemecTBa 1

4 dusznueckue CBOCTBA BellecTB. ArperaTHOe COCTOSHIE 1
BEIIECTB .

5 Yuctsie BemecTBa 1 cMecH. CriocoObl paszieneHus cMecen. 1 Hudposas
IIpakTuueckas padoraNe 2. Paznenenue cmecei (Ha nabopaTtopus
IPUMEPEOYHCTKH TIOBAPEHHOM COJIH) «PoOukmabdy»
Tema 2. BemecTBa
U XUHMHYECKHEe peakuuu
(159)+1 4

6 ATOMBI M MOJIEKYJIbI. XUMUYECKHE JIEMEHTHI 1

7 3HaKH (CUMBOJIbI) XUMHYECKHUX 3JIEMEHTOB 1

8 [TpocTbie U cnoXHBIE BEIIECTBA. ATOMHO-MOJIEKYISIPHOE 1
VUCHHE.

9 Xumuueckas Gpopmyna. BaneHTHOCTP aTOMOB XUMUYECKHX 1
JJIEMEHTOB

10- | 3axoH mOCTOSHCTBA cOCTaBa BeuecTB. OTHOCUTENbHAS 2

11 | aromnas macca. OTHOCHTENIbHASI MOJIEKYJISIpHAS Macca .

12 | MaccoBas 107151 XHMHYECKOTO SJIEMEHTA B COSUHEHUH 1

13 | ®usnueckne u XUMHUUYECKUE SIBIICHUS 1

14 | Xumnueckas peakuust. [Ipusnaku 1
Y YCIIOBHUS POTEKAHUSI XUMUYECKUX PEaKInii

15 | Xumwudeckue ypaBHEHHs 1

16 | Tunsl xuMudeckux peakiuid. Peakuus coeuHenus 1

17 | Peakuus paznosxkeHus 1

18 | Peakmuga 3amenieHus 1

19 | Peaxkmus oOMeHa 1

20 | 3akoH coxpaHeHHs Macchl BemecTB. M. B. JlomoHOCOB — 1 BECHI
YUYEHBIN- SHIUKIIOTE/THCT. TEXHOXHUMHYECKUE WU

JJICKTPOHHBIC; CBEYa;
K0J10a ITOCKOJOHHAS
250 mu1; mOoKKa JIIS
COKATAHHS

BEIIECTB

21 | KontponbHas pabota Ne 1 1

Tema 3. Bo3ayx. Kucaopona.
Oxcnambl
(G
22 | Bo3myx — cMmech ra3oB. CoctaB Bo3ayxa Kuciopoq — 1

3JIEMCHT U MPOCTOC BEUICCTBO. O30H — AJIJIOTPOITHAA




MOAUHKAIHS KUCTIOPOIa

23

Haxoxaenue kuciopoaas npupoze, Gpuznueckue u
XAMHYECKUE CBOMCTBA (PEaKIMU OKHCIICHHUS, TOPEHHUE.
ITousTue 00 okcuaax

24

Cnioco0bl IosTy4eHust KUCI0pOo/a B 1ab0paToOpuu 1
poMbIIUIeHHOCTH. [IpuMenenue kuciopoza. Ipaktnueckas
pabora

No 3. TTonyuenue u cobupanue Kuciaoposa, u3y4eHue ero
CBOJMCTB.

25

TennoBoit 3 (heKT XUMHIECKON PeaKIuy, TIOHATHE O
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30- U IHIOTEPMUUECKUX
peaKIHIX

26

TomnmmBo (yrons u MeTan). 3arps3HEHUEBO3/yXa, CIIOCOOBI
ero MpeIoTBpalIeHus. Y CUIIeHHE TApHUKOBOTO Y deKTa,
pa3pylIeHHEe 030HOBOTO CJIOS .

Tema 4. Bogopoa. CoctraB kuciot u coJeii (5 1)

27

BOI[OpOIL — 9JICMCHT U IIPOCTOC BCUICCTBO

28

Haxoxnenue B mpupose, Gu3nueckue 1 XMMUYECKue
CBOICTBA (Ha MpUMeEpe B3aUMOJICHCTBUS C HEMETaJlIa-MU U
OKCHJIaMH METAJUIOB

29

[Tpumenenwue, ciocoObI MOTy4EHUs BOAOPO/IA.
[MpaxTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa,U3yYEHHUE €TI0 CBOMCTB

31

CocTaB KUCJIOT U COJIeH

Tema 5. KoinuecTBeHHbIC OTHOIECHUS B XUMHUH
(49

32

KommnaectBo BelmiecTBa. Moib. MOJ'ISIpHaSI Macca

33

3akoH ABoraJipo. MoJspHblil 00bEM ra3os .

[EEN

34-
35

Pac4dérthl mo XUMHYECKUM YPAaBHCHUSAM.

Tema 6. Bona. PacTBopsl. Ilonsitue 06 ocHoBanusx (5

)

36

®dusnueckre cBOWCTBA BOIBL. AHAIN3 U CUHTE3 — METO/IBI
U3YyYEHUS COCTaBA BOJBI.

37

XUMHUYECKHE CBOMCTBA BOJBI (peaKL{I/II/I C MCTallllaMH,
OKCHMIaMUMCETAJIJIOB U HEMETAIIIOB

38

CoctaB ocHoBaHuil. [ToHsTHE 00 MHAMKATOpAX

Hudposas
naboparopus

«PobukIabd»
Hudposoii pH. mrartus
C 32KUMOM; TISATh
XUMHUYECKHX CTAKaHOB
(25 mm); mpombIBaKa

39

Bona kak pactBopuress. PactBopsl. PacTBOpMOCTE BEemecTs B
Boze. [IpakTueckast padora:

Ne 5. TIpurotoBieHre pacTBOPOB € ONMPENEIEHHON MAaCCOBOM
T0JIEW PaCTBOPEHHOTO BEILECTBA.

npudop JUIS
OIIBITOB c
IEKTPUIECKUM

TOKOM;
UCTOYHMK ITOCTOSIHHOTO
TOKa: MPOOUpPKH — 2
IHIT.
POHYMEPOBAHHBIE;
JTY4UHKa;




CIIMPTOBKA;
poOKH — 2 MIT,
IIHUHICT

40

Pouitb pacTBOpOB B IpHUpOJE U B KU3HU YesIOBEKA. KpyroBopot
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NPUpPOIHbIX BoJ. OXpaHa u
OYMUCTKA PUPOAHBIX BO.

Tema 7. OcHOBHBIE KJIACCHI HEOPraHNYIECCKUX

coeMHEeHHU
(11u9)+ 14

41

Knaccudukanus HeopraHMUECKMX COCANHEHHUH.

42-
43

Okcuppl: cocTaB, Kiaccu(UKaIys (OCHOBHBIE, KUCIOTHBIE,
am(poTepHbIe, Hecoae00pa3yoIIre), HOMEHKIATYpa
(MexxayHapOaHAS U TPUBHANbHASA).

[MonyueHne u XUMHUYECKHE CBOMCTBA KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB.

44-
45

OcHoBaHus: cocTaB, Kiaccuukalys, HOMEHKIATypa
(MeXIyHapOIHAS U TPUBUANIbHASA), GU3UUIECKHE U
XAMHYECKUE CBOMCTBA, CIIOCOOBI MOTYICHHS

Hudporas
nabopaTopus

«Pobuknad»
Hudposoii pH. mrarus
C 3WKUMOM; TISITh
XUMHYECKHUX CTAKaHOB
(25 mi1); npombIBajIKa

46-
47

Kucnorsr: COCTasB, KJ'IaCCI/I(I)I/IKaL[I/IH, HOMCHKJIATypa,
(1)I/ISI/I‘IGCKI/IC H XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI TMOJTy4YCHUHA.
PHI[ AKTHUBHOCTH MCTAJIJIOB

48-
49

Comnu (cpenHue): HOMEHKJIAaTypa, Cioco0bl MOTy4eHHU,
B3aMMO/ICHCTBUECONIEN C MEeTaJlJIaMU, KUCIIOTaMH,
IETI0YaMH U COIIMU

50

I'eHeTnueckas CBsI3b MEXAY KJIACCAMUHEOPTaHUYECKUX
COEeqMHEHNN

51

IIpakTnueckas pabdora:
Ne 6. Pemienue sxcriepuMeHTanbHbIX33/1a4 110 TEME
«OCHOBHBIE KJTACChI HEOPTAHMYECKUX COSIMHEHHI

Hudposas
nabopaTopus

«Pobuknad»
Hudposoii pH. mratus
C 32KHMOM; TISATh
XUMHYECKHUX CTAKaHOB
(25 mi1); mpombIBaJIKa.

52

KontponbHas padora Ne 2

Tema 8. Ilepuoanyeckuii 3aKOH U MEPUOTHMYECKAS
cucremMa xumMuyeckux iemMeHToB /. M. Menneneena.
Crtpoenue atoma (7 1)

53

HCpBBIC IIOIIBITKHU KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHYCCKHX DJICMCHTOB.
[Tonsatue o Tpymnmnax CXOAHBIX 2JIECMCHTOB (menqume u
IICJIOYHO3CMCEIIbHBIC MCTAJIJIbI, I'AJIOT'CHBI, THCPTHBIC Ta3LI) .

54

DneMeHThI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUJIBI U
THAPOKCHUIBI

55

[lepuonnyeckuii 3aKOH U MEPUOANYECKAs CUCTEMA
xumuyeckux 3nementoB /[l. 1. Menneneesa. [leprompl,
TPy, TOArPYNIbl. OU3NUYECKUNA CMBICI MOPSAKOBOTO
HOMEpa 3JIEMEHTa, HOME- POB MEPUOJIa ¥ TPYIIIHI.

56

Crpoenne atoMoB. CocTaB aTOMHBIX sifiep. M30Tomnbl

57

OnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB




HepBHXZO XUMHUYCCKHUX DJICMCHTOB HCpHOI[H‘IGCKOfI CUCTCMBI
J..MenneneeBa

58 | XapakTepucTHKa XUMHUUYECKOTO 3JIE€MEHTA 110 €ro MookeHno | 1
B nnepuoandeckoi cucreme /1. M. Menneneesa
59 | 3HaueHHE MEPHOANIECKOTO 3aKOHA 1
U MIEPUOJNYECKON CHCTEMbl XUMHYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U ipaktuku. J1. . MenneneeB — y4éHbIi,
NeIAroT ¥ TPAKIAHKH.
Tema 9. Xumnueckasi CBA3b.
OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE PeaKInu
(89
60 | DIeKTpOOTPUIIATETHHOCTH ATOMOB XMMHUYECKHUX 3JIEMEHTOB 1
61 | Monnas xumMu4deckas CBs3b 1 [udposas
nabopaTopus
«Pobuknabdy»
udposoii garauk
TEeMIEPaTyphl
TUTATUHOBBIIA;, TATIUK
TEeMIEPATYpPhI
TEPMOIIAPHBIN
62 | KoBajgeHTHO-TIOIsIpHAS CBS3h 1 Hudposas
naboparopus
«Pobukmnady»
udpooii garuuk
TEeMIEPATYpPhI
TUTATUHOBBINA; TATIUK
TEeMIEPaTyphl
TEPMOIIAPHBIN
63 | KoBaneHTHO- HenospHast CBS3b 1
64- | CrereHb OKUCIICHUS 2
65
66- | OxucnuTenbHO-BoccTaHOBUTENbHBIE peakiun (OBP). 2
67 | Iporeccrl OKHMCIIEHUAN BOCCTAHOBICHUS. OKHCIUTENN 1
BOCCTAHOBHTEIIH.
68 | KonTponbHas paborta No 3 1




KanenaapHo-temaTudeckoe mJiaHMpoOBaHUe M0 XMMHUM 9 Ki1ace
2 yaca 68 yacoB

No | Tema paznena u ypoka Komu | ata | Hcnonv3zoeanue
4YECTB | IIPOBE | 000pyOoeanus
0 nenus | «Touka pocma
4acoB
IloBTOpEeHue W yriyo0jeHue 3HAHHUI OCHOBHBIX pa3iesioB
Kypca 8 kJiacca
(59)+1 g
1 [lepnoanyeckuit 3akoH. Ilepuomuueckas cucTeMa XMUMHUYECKUX 1
sneMmenToB J|. . Menneneea. CTpoeHue aToMoB
2 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB XHMMHYECKHX 3JeMEHTOB | 1
NEpPBBIX TPEX IEPUOAOB, KalMs, KaldblUs M MX COCJUHEHHHA B
COOTBETCTBUH C IOJIOKEHUEM 3JIEMEHTOB B NEPUOANYECKON CHCTEME
Y CTPOECHHEM UX ATOMOB
3 Knaccugukanuss ¥  HOMEHKJIATypa HEOpraHMYecKuX BewlecTs | 1
(MexayHApOHAS U TPUBUAIIBHAS)
4 XUMHUYECKAE  CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K pasauyHbM | 1
KjlaccaM HEOPraHMYECKHX COCJUHEHHH, WX TEHETUYeCKas CBS3b
HEOPraHWYECKUX BEIIECTB
5 CtpoeHue BemiecTBa: BUABI XMUMHUYECKOU ces3u. Tumsl | 1 Hudposas
KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILLIECTBA OT TUIIA nabopaTopust
KPHUCTAJUINYECKOU PEILETKH . «PoOuk1adb»
Hudposoit JATYUK
TeMIIepaTypbl
TJTATUHOBBIN
6 KonTponbHas padoraNel 1
Tema 1. OcHOBHble 3aKOHO MEPHOCTH XHMHYECKHX
peakumii
(49)
7 Knaccupukanus XUMHUYECKHX — peakiui [0  Pa3sIMYHBIM 1
MpU3HAKAM.
8 [Tonsitie o0 ckopocTH XUMHUUECKOi peakiuu. [loHsTHe 0 roMOreHHbIX | 1 Hudposas
U TETEPOTEHHBIX PEAKITHSIX . nabopaTopust
«Pobukad»
[udposoit JTATYUK
TeMIIepaTypbl
TIJTATUHOBBIN
9 [lonstne o xumuveckoM paBHOBecuH. DakTopbl, BiIUsommMe Ha | 1 Hudposas
CKOPOCTh XMMHYECKOW pEAKUMU U TOJNOKEHHE XUMHYECKOTO nabopaTopust
PaBHOBECHS . «PoOukad»
Hudposoit JTATIAK
TEeMIIEpaTypbl
TJIATUHOBBII
10 | Mexanusm OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX peakumii | 1

(3TEeKTPOHHBIN  0alaHC  OKHCIHUTEIhHO-BOCCTAHOBHUTENb-  HOM




peakiuum).

Tema 2. DiekTpoauTHyeckasi JUCCONUANMS. XHUMHYECKHUE
peakuun B pacTBOpax
(8w

11- | Teopust BIEKTPOTUTUYECKOM JUCCOLMALMU. JIEKTPOIUTHI U Hudposas
12 | meanextponutel. KaTHOHBI, aHMOHBL. MeXaHHU3M IHUCCOLHU- AlUU nabopaTtopus
BEILECTB C pa3lUYHbIMU BUJAMU XHUMHYECKOW CBs3H. CreneHb «PoOukadb»
aucconuanuy. CuipHbIe U c1adble 3JeKTPOIUTHI Hudposoii JATYUK
AJIEKTPOIPOBOJHOCTH
13- | Peakumm wonHOro oGMeHa, ycnoBus uX nporekanus. HMonHble [udposas
14 YpaBHEHUS PEaAKIHH. naboparopust
Pobuknab»
[udposoii JATYUK
AJIEKTPONIPOBOTHOCTU
15- | Xumuueckre CBOMCTBA KHCJIOT, OCHOBAa HMM M COJEH B CBETE
16 | mpencraBneHuil 00 SNEKTPOIUTHYECKON TUCCOLMALIIH
17 | IloHsATHE O TUAPOIU3E CONEH.
18 | Ilpaktuueckas pabota Ne 1 Pemenue skcriepiMeHTaIbHBIX 3a/1a4 Hudposas
10 TeMe nabopaTtopust
«Pobuxiad»
[udposoii JATYUK
AIIEKTPONIPOBOTHOCTU
Tema 3. O0mas XapakTepHMCTHKA XMMHYECKHMX 3JIeMEHTOB
VIIA-rpynnel. I'anorenni (4 1)
19 | O6uras xapakTeprcTKa ranoreHoB . OCOOEHHOCTU CTPOEHUS AaTOMOB
3TUX DJIEMEHTOB, XapaKTEepHbIE JUIi HHUX CTENEHU OKHUCIECHUS.
CrpoeHue 1 pu3nyecKre cBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB
20 | Xumuueckne CBOMCTBA Ha TIpuMepe Xjopa (B3aMMOJICHCTBHE C
MeTaljlaM{, HeMeTaJUlaMu, Ienodamu). Xnoposojaopod. ConsHas
KHCJIOTA, XMMUYECKHE CBOWCTBA, MOJTy4YeHHE, IPUMEHEHHE.
21 | ®usnonornyeckoe JAEHCTBHE XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M Hudposas
yesnoBeka. BaxkHelue XJI0pyuabl U UX HaX0KAEHUE B IPUPOJIE . nabopaTtopust
«Pobukiad»
22 [MTpakTnueckas padora: Hudponsas
Ne 2. TTonydeHue CONSIHOM KUCIIOTBI, U3yYeHHE €€ CBOICTB naboparopus
«Pobukiadb»
Tema 4. O0masi XapakTepuCTHKA XMMHUYECKHX JJIEMEH- TOB
VIA-rpynnsl. Cepa u eé coequnenns (5 q)
23 | OOmas xapakrtepucthka siaeMeHToB VIA-rpynmbl. OcoOeHHOCTH
CTPOEHHSI aTOMOB 3THX DJIEMEHTOB, XapaKTEpHbIE Ui HUX CTENEHU
OKHUCJICHUS
24 Ctpoenne M (uU3MYECKHE CBOMCTBA MPOCTBIX BEIIECTB —
KUCIIOPOJia U CEPBI.
AnniotponHble MOAM(GHKALMK KUCIOPOAA M Cepbl. XUMUYECKHE
CBOICTBA CEpBI.
CepoBonopos, cTpoeHHe, (H3UUECKUE U XUMHUYECKHE CBOMCTBA.
Oxcuibl cepbl Kak MpeICTABUTENN KUCIOTHBIX OKCHJIOB
25 | Cepnas kucnota, pusnyeckue Hudposas
U XUMUYECKUE CBOMCTBA (0OIIME KaK MPEACTaBUTENs Kiacca KHCIOT nabopaTopust
u crienuduyueckre), IpuMeHeHHe «Pobukiady»
Hudposoit JTATYNK
AJIEKTPOIPOBOJHOCTH
26 | XUMUYECKHE pEaKLuH, JIeXKAIIUE B OCHOBE IIPOMBILUICHHOTO

criocobanonydeHus cepHor KUCIoThl. COM CEPHOM KUCITOTHI.




27

Haxoxnenue ceprl u €€ coeIMHEHNN

B npupoge. XUMHUYECKOE 3arps3HCHHUE OKPYXKAaIOLIEH  Cpelbl
COCZIMHEHUSAMU Cepbl (KUCIOTHBIE NOXKAU, 3arps3HEHUE BO3TyXa M
BOZOEMOB), COCOOBI €r0 NPeJOTBPAICHUS

Tema 5. O0mass XapaKTepUCTHUKA XHUMHYECKHX JJI€MEHTOB
VA-rpynnsi. A30t, pocdop n ux coenunenus (7 )

28

OOmiast xapakTtepucTuka dyneMeHToB VA-rpynmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIE /Ui HUX CTETEHU
OKHUCIICHUS

29

A30T, pacmpocTpaHeHHe B IMpupoje, (U3MYeCKHe M XUMHUYECKHE
cBoiictBa. KpyroBoport a3ora B mpupoe

30

AMMI/IaK, €ro (Q)U3NYCCKUC M XUMHUYECKHC CBOMCTBA, IOJIYYCHHUE H
IIPUMCHCHHC. OJIM AaMMOHHSA, HX (1)H3I/I‘I€CKI/IC N XHUMHYCCKHC
CBOUCTBA, MPUMCHCHHUC.

[paktiyeckas padora Ne 3. [lomydeHune ammuaka, M3ydeHHE €TO
CBOJCTB.

31

A3oTHas kuciorta, e€ Qunyeckue U XMMHUUYECKUe CBOMcTBa (o0Iue
KaK MPeACTaBHTENs  Kijacca  KHCIOT W CHEHU(UUECKHe).
Hcnonp3oBanue HUTPaTOB M cojledl aMMOHHMA B  KayecTBe
MHHEPAJIbHbIX Y00peHHH

Hudporas

nabopaTopust

«Pobukiad»
[udposoii JATYUK
AIIEKTPOITPOBOHOCTH

32

XUMHAYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCOUHEHUSAMHU
a30Ta (KUCIOTHbIE JIOKAU, 3arps3HEHHE BO3/yXa, IOYBBI U BOJOEMOB

33

®octop, amrorpormHbie Moaupukanuu (ochopa, Quznueckue wu
XUMHUYECKHE CBOMCTBA

34

Okcun  docdhopa(V) u dochoprnas kucnora, ¢usudecKue u
XUMHYECKUE CBOMCTBA, monydeHue. Mcmonb3oBanue Qochato B
KauyecTBE MHUHEPAIBHBIX YIOOpeHUH. 3arpsA3HeHUe MPUPOTHBIX
BOJ1I0EMOB (pocaramu

Tema 6. O01as XapaKTePUCTHKA XUMHYECKUX JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHU U X COeAMHEHM S
(8u)+ 1

35

Yraepon

36-
37

Okcuapl yriepoaa, ux (I)I/I3I/ILIGCKI/IC 1 XMMHYECKHE CBOMCTBA.

38

VYronpHas Kuciota ¥ €€ coiid, UX (QU3NYECKHe M XHUMHUYECKHe
CBOICTBA, MOJY4YEHHE U IPUMEHEHHE.

39

[lepBoHavanbHbIe TOHATHS 00 OpPraHMYECKMX BENIECTBAX KaK O
COETMHEHHUSX yTIIepo/ia: OCOOEHHOCTH cocTaBa U cTpoeHus. [loHsaTre
0 OMONIOTMYECKH BAKHBIX BEIIECTBAX: KUpaX, OeIKax,

40

KpCMHHﬁ, €To (1)I/I3I/I‘{€CKI/IC H XUMHYCCKHC CBOﬁCTBa, TMOJIYUCHUEC U
IIPUMCHCHUC.

41

[Ipaktnueckass pabora Ne 4 TlomyuyeHue yriaekuciaoro rasa.
KavecTBeHHast peakiys Ha KapOOHAT-HOH

Hudposas
naboparopus

«Pobuxiad»
[udposoii JATYNK
AIIEKTPOITPOBOIHOCTH

42

[IpakTuyeckas pabara Ne 5 PemeHne sKcrepuMeHTaNIbHbIX 3a/1a4
o teme «Hemeraasi».

Hudposas
naboparopus

«PoOuki1abdy
Hudposoit JIaTYNK
AIIEKTPOIIPOBOTHOCTH

43

KontponbHas padota

Tema 7. O01IHe cBOIiCTBAa METAJLJIOB
(449)




44 OOm1ast XxapakTepUCTUKA XUMUYECKUX 3IEMEHTOB — METAJIOB Ha 1
OCHOBAaHMM UX TIOJOKEHUSI B  IEPHOJMYECKOH  cHCTEeMe
XUMHYECKUX 351eMeHToB J[ . I . MeHeneeBa u CTpoeHHs aTOMOB
45 | Ctpoenue MeTauioB. MeTaminueckas CBA3b M MeTaymyeckas | 1
KpUCTAJTINYECKas peléTka. DNEeKTPOXUMHUUYECKUI PsJl HAPSHKEHUH
METAJLIOB
46 | Ousnyeckyre 1 XMUMUYECKUE CBOIICTBA METAJLJIOB . 1
47 | O6mue cnocoObl monydeHuss MeTauioB. [loHatue o xopposuu | 1
METaJJIOB M OCHOBHBIE CHOCOOBI 3alIUThl OT Koppo3uH. CruiaBbl
(cTamp, 4yryH, AIOpATIOMUHUH, OpOH3a), UX MPUMEHEHUE B OBITY U
POMBIIIIEHHOCTH
Tema 8. BakHelinue MeTANJIBI M UX COeINHECHUA
(16 9)+2
48 | llenounsle metayvibl. [lomoskeHwe B mepuoanueckon cucreme | 1
xumudyeckux anementoB J[. W. MenneneeBa, cTpoeHHE aTOMOB.
Haxoxnenue B npupoze .
49- | dusnveckue U XMMUYECKUE CBOMCTBA (Ha MPUMEpe HATpUS U Kamus | 2
50
51 | Okcujbl ¥ TMAPOKCHIBI HATPUSL U KIS 1
52 | [IpuMeHeHHE IEIOYHBIX METAIOB H MX COCIHHCHHUL. 1
53 | lllenoyHo3eMenbHbIE METANJIbl MarHuidi W KajblWid, cTpoeHue | 1
aroMoB. lloJoke HUE B TEPHOTMYECKOH CHCTEME XHMHYE CKUX
snemenToB /. 1. MeHneneena.
Haxoxaenue B mpupoe
54- | Ousznueckue U XUMHUYECKHE CBOMCTBA Kb M MarHHs 2
55
56 | Baxneiimme coelMHEHNS KaTbIHs (OKCUJI, THIPOKCH]I, COIIH). 1
57 | XKectkocTb BoJbI U crocoObl ee ycTpaHeHus. [Ipaktudeckas pabota | 1
No 6. )KEcTKoCTh BOJIBI 1 METO/IBI €€YCTpaHEHHS
58 | AmoMuHMI. 1
59- | Ousnueckne M XUMHYECKHE CBOWCTBA. AMQOTEepHBIE CBOMCTBA | 2
60 | okcuma M THIPOKCHIA
61 | XKeneso. 1 Hudposas
naboparopus
«Pobukiad»
[udposoii JaT4YuK
JIABJICHUS
62 | ®dusnyeckne U XUMHUECKUE CBOICTBA )KeJe3a 1
63 | Okcmpl, rrmpokcHs! 1 comn xenesa(ll) 1
il >Kene3a(IHS) .
64 | Ilpaxtuueckas pabora Ne 7. Perienue skcriepMMeHTaIbHBIX 337a4 1o | 1 Hudposas
TeMe «MeTamb . J1abopaTopHsL
«Pobukad»
[udposoit TATYUK
JABIICHUS
65 | KonTponbHas paborta Ne3 1
Tema 9. BenrecTBa 1 MaTepHaJibl B *KM3HU Ye/I0BEKA
(Y
66 HoBble MaTepuansl M TEXHONOTHH. BemecTsa W Marepwansl B | 1
MIOBCETHEBHOMKHU3HH YeJIOBEKA. XUMHUS U 30POBBE.
be3onacHoe MCHoNb30BaHUE BEIIECTBU XUMHUUECKUX PEAKIUi B
OBITY.
67 [IpupoaHble MCTOYHMKHU YTIIEBOAOPOAOB (Yroib, IPUPOAHBIN ras, | 1




HE(Tb), MPOLYKTHI UX MEPepabOTKH, UX POJIb
B OBITY ¥ IPOMBIIIJIEHHOCTH

68

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XMMHUYECKOE 3arpsi3HEHHUE
OKpYXaro- el cpeabl (MpenesbHo AOMYCTUMas KOHLIEHTpALus
BemectB — [1JIK).

Ponb XuMuu B perieHny 5K0JI0rH4ecKUXIPo0IeM




JlaGopaTopHbie padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTb: ['opeHne — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TeIJIa U cBeTa. Pa3nmuyaroT roMoreHHoe ropeHue (Hampumep, npu padoTe ra30BOi ropesiku), U TeTeporeHHOe ropeHue (Harpumep, ropeHue
CIIUpPTa U CyXOro ropro4ero). B paccMoTpeHHbIX ITpuMepax Mmiiamsi MMEET CXOJHOE CTpoeHHe. B HEM MOKHO BBIIEINUTH TPU YaCTH.
BHyTpeHHUI KOHYC TEMHOro I[BeTa (B CiIydae ra30BOM TOpEJIKHM CHHETO IBeTa) ¢ HU3KoW Temmeparypoirr ~ 300—500 °C. 3mech mpoOUCXOAUT
UCIIApEHUE U Pa3I0KEHUE IOPIOYETO BEIIECTBA.
Cpennuii BOCCTaHOBUTENbHBIM KOHYC COCTOUT M3 CMECH BO3JyXa M TOpsLIEro rasa. 3Jech I0J BIMSHHEM Oo0Jiee BBICOKOH TeMIepaTyphl
(1500—1800 °C) mpoayKTbl UCHAPEHHUS U PA3JIOKEHHs] TOPIOYHMX BEUIECTB aKTUBHO PEArupyroT ¢ KuciaopoaoM. Ecnu gacth yriepona octaéres
CBOOOJHOM, TO €ro MeJab4alllIie YacTULIbl PACKANIAIOTCS U MPHUAAIOT TUIAaMEHU SpKOe CBEUeHHe. JTa 4acTh IulaMeHu Oorarta yrapasiM razom CO —
CHJIbHBIM BOCCTAaHOBHUTEIIEM, IO3TOMY €€ Ha3bIBAaIOT BOCCTAHOBHUTEIbHOH. Touka Hambosiee BBICOKOH TEMIIEpaTyphl HAXOAWUTCS HAa OCTpHE
BOCCTAHOBUTEIBHOTO KOHYCA.
BHewmHuil OKHCIUTENbHBIM KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKpPYXKAIOIIYI0 IUIaMs. 3/1€Ch IOJ BIMSHUEM 3HAUYUTEIBHOIO IPUTOKA
KHCIIOpOJIa BO3/1yXa MPOUCXOAUT MOJTHOE OKHcieHue roproyero Bemectsa 10 CO2 u H2O (mpu ropeHnn cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercs N2). Ilpu sToM octaércss M30BITOK KUCIOPOJa, KOTOPBIA IMPH BBICOKOW TemIepaType O0JaJaeT BBICOKOM OKHUCIUTENbHOM
AaKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHU HA3bIBAETCSl OKUCIUTENbHOM. lcmomnw3ys mojayB Bo3ayxa, MOXKHO YBEIMUUTH TeMIEpaTypy
IUTAMEHH.
[pakTuyeckas yacth: Llenb ombiTa: U3y4nTh CTPOCHHE IJIAMEHH, ONPEIEIIUTh TEMIEPATypy B Pa3HbIX €ro 30HaX MpPH HUCIOJIb30BAHUU Pa3IMUHBIX
MCTOYHUKOB TEILIA .
llepeuenv  Oamuuxos yughposoii nabopamopuu: AATYUK  TEMIEPATypbl  TEPMOIAPHBIM.
HononnumenvHoe 0b6opyoosanue. MTATUB C 3AKUMOM; JEpXKaTellb ISl MPOOMPOK; CIUPTOBKA .
Mamepuanvl u peakmugsl: CIUPT STUIIOBBIN; CyX0€ TOproYee; CBeya.
Texnuxa 6ezonacnocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0Kora.
2 . TepMormapa nocJie u3BJIeUEHHs U3 IIJIaMEHU OCTHIBAET He cpa3y — Oeperutech oxkora. 3.B cmupToBKe COAepKUTCS TOprovast )KUIKOCTb.
Huempykyus k 8inonnenuio:
1.IToaxmrounTe BEICOKOTEMIEPATYPHBIN AaTUMK (TepMonapy) K perucTparopy JAaHHBIX (KOMITBIOTEPY). 3aKpenuTe JaT4uK B IITaTHBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIISI CIIUPTOBKH .
2 . 3axrute cnuproBKy. Korma mnokazaHus cTaOWIM3HpYIOTCS, 3alMIIUTE 3HAYEHHWE TEeMIlepaTypbl Ha cxeMe miameHu (puc. 1).
3.IlepememnaiiTe HaTYMK TEMIEPATypbl B CIEAYIONIYI0 TOUKY IJIJAaMEHM B COOTBETCTBHM cO cxeMmoH. Jlyisg 3Toro ocnabmisiite Mmydty u
nepemeniaiite e€ (BMecTe C JIAIKOM M JaTYUKOM) B HYKHOe MecTo. Korja mokasaHus cTaOMIM3UPYIOTCS, CHOBAa 3aHOCHUTE 3HAUEHUE
TEMIIEpaTypbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYPY BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha cXeMe . O . [loBTopuTe NelicTBUS CO CBEUOU U CyXUM FOPIOYHM.




6.00parute Buumanue! [Ipy U3y4eHUH CTPOCHUS TNIAMEHH CYXOr0 FOproYero ucrnonib3yercst 1/4 yactb Tabmetku. Kycouek roprouero momemarT Ha
KEepaMHUUECKYIO TUTUTKY.

Puc. 1. Touku uzMepeHus: TeMiiepaTypbl IIaMeHU
7 . BHecuTe B miamsi CIUPTOBKHU Ha MOJIMHUHYTHI IPOOHUPKY. V3BIeKuTe NpoOUPKY U3 IUIAMEHU U PacCMOTPUTE €€ MOBEPXHOCTb.
8 . IloBtopure ombiT co cBeuoil. Kakoro nsera obpazoBaincs Hanér? Yto 3T0 3a BemecTBo?
Pe3ynbpTaThl n3MepeHuii/Ha0I01eHu
M cTouHnk Temmeparypa okono ¢urunsTemneparypa B cpenneiflemneparypa B BepxueifUro oOpas3oBanoch Ha
Ne  [rerioThl (Kycouka roprouero) 4acTH MJIaMEHU YacTH MJIaMEHU [MOBEPXHOCTU MPOOUPKHU
1 CrimpToBKa

2 Caeua

3 Cyxoe roprouee

Bv1600b1:

B BBIBOAAX yKa3aTh, KAKOW MCTOUHUK TEIJIOTHI MPEANOUYTUTEIHHO UCIIOJIb30BaTh B XMMUYECKOH J1JaOOPaTOPUH U IIOYEMY .

Konmponvhnsie gonpocoi:

1 . Kakoii uctouyHuk raMenu 0ot ucrnonb3oBan? 2 . Kakas yacth miamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTyphl yIaéTcs mporpeTh Tepmornapy? 4 . Uto ropsiaee — MEHTp TUTAMEHH HITH Kpasi?

5 . IloyeMy criupTOBKa TOPUT MOYTH OECIBETHBIM IIAMEHEM, a CBeuya — CBETSIUM? MOKHO JIM UCTOJIb30BaTh CBEUH B JJAOOPATOPUH BMECTO

CIUPTOBOK?

6 . Kakue mpoayKThl TOpEeHUS OAMHAKOBBI y CIMPTOBKM U cBeur? 7 . 3aganue Juist noarotosku k 'MA, BIIP

[Ipn HarpeBaHuM TBEPIBIX BELIECTB B MpoOHUpKe HE0OX0auMo: 1.B3Th NPOOMPKY B PYKH U HarpeBaTh Ty YacTh, I7I€ JIC)KUT BEIIECTBO;

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

3.B35Th NPOOUPKY B PYKH, IPOrpeTh BCIO MPOOUPKY, a 3aTeéM Ty 4YacTb, II€ JIEKHUT BEIIECTBO;

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

(ITpaBwitbHBIM OTBET: 4 .)

8.3amanue U1t pa3BUTUS QYHKIIMOHATILHOW IPaMOTHOCTH .

B xnure Maiixna ®@apanes «/ctopus cBeun» aBTOp ONUCBIBAET OIBIT, KOTOPBIA OH JEMOHCTPUPOBAJ HA CBOUX JIEKIMAX. B mmams }

CBEYH OH TOMEIIAN H30THYTYIO CTEKISTHHYIO TPpYOKy. OIMH KOHEI[ TpyOKH OITyCKancsi Healeko oT (DUTHIIS, BTOPOH BHIBOIWICS HA ||

HECKOJIbKO CaHTHUMETPOB OT IJIaMeHHU. Yepe3 HEKOTOpoe BpeMs K KOHIYy TPYOKH MOJHOCHIIM Topsilyto JyduHy. ITosBisiocs

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJEJIBHO OT IIaMeHu cBedyH. Kak MOKHO 0OBSICHUTH 3TO sIBJICHHE?

Otger: B 3T0if yacTu miamMeHn NpouCXOaUT UcniapeHue napaduna. [Tapsl mapaduna Ha Bo3ayxe, PH MOHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBEeYH



JleMOHCTpanMOHHBI 3KcniepuMeHT Ne 1. «Bwvidenenue u noznowienue menia — npu3HaK Xumuueckoul peakyuuy

Teopernueckasd vacte. Pabora mpoBoautcs mnpu uzydeHud Tembl «[Ipu3HAKM XUMUYECKMX peakiuil». Brimenenue u

MOTJIOIIEHUE TEIJIOThI, U3MEHEHHUE OKPACKU PACTBOPOB WJIM BEILIECTB, BBIJCIICHUE T'a3a SBJSIOTCS OCHOBHBIMU MPU3HAKAMH XUMUYECKUX PEAKIIHM.
Taxxe uMeeT CMBICI MOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 3P PEKT peakium» .

[pakTuyeckas dacth. Llenb paboOThI: MPOIEMOHCTPUPOBATH BHIICICHUE M IMOTJIONMICHUE TeIUla NMPHU XUMHYECKHX peaknusx. CBs3aTh MOKa3aHUs
JaT4YrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLLYIIEHUSIMHU.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATUHOBBIMA.

HHononrnumenvnoe 0b6opyoosanue: nBa XUMUYECKUX cTakaHa (50 mur), mpoMbBIBaNKa ¢ JUCTHJUTHPOBAHHOW BOJOM, CTAKaH JJIsi CIMBAa OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugwl: aTIOMUHUEBAs. NPOBOJIOKA WK rpanyibl, 20%-Hb1i pacTBop ruapokcuaa Hatpusd NaOH, 10%-Hblll pacTBOp YKCYCHOM
kuciiotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonachocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHne Mep O€30MacHOCTH MpU padoTe C THIPOKCHIIOM HATpHs U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Uncmpyxkyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop menoun NaOH. U3mepbte ero temmnepatypy. [lomecture rpanysisl wim
MIPOBOJIOKY QIIOMHHHS TaK, YTOOBI HAaJ HUMH OCTaBaJICA CJIoW kuakocth. Korma HayHETCS peakiusi, oOpaTuTe BHUMAHHUE IIKOJHLHUKOB Ha
BbIJICTICHHE Ta3a M yBEJIMUYEHUE TeMiieparypbl. JXKenaTenbHo (eciu peakius UIET HE CIUIIKOM OypHO) MPOWTH MO KiIaccy U AaTh HIKOJIbHUKAM
MOTporaTh CTaKaH, YTOOBI yOEOUTHCSA, UTO €ro COJEpKUMOe pa3orpenoch. OTMEThTE MaKCHMAaJbHYIO Temreparypy pactBopa. [lomyueHHBIH
pe3ynbTaT 3aHECUTE B TAONHUILY .

2. ITpomoiiTe qaTYMK TeMIiepaTypbl Bool. B crakan HaneiTe ykcycHyro kucimoty Ha @ 1/3 mo BeicoTe. 3MepbTe e€ Temiieparypy.

HeGonpmmmu mopiusiMi  HaCchIIbTE THUAPOKAPOOHAT HATPHS, IMOMENIWBasg JaTYMKOM Temrmeparypbl. OOpaTuTe BHUMAaHHME NIKOJIBHUKOB Ha
BBIJICJICHHE Ta3a - MPU3HaK XuMHueckon peakuuu. [locMoTpure, kak u3mensiercs temmneparypa. OTMeThTe MUHUMAJIBHYIO TEMIIEpATypy pacTBopa.
[TomyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepenuii /Ha0Io1eHui

Pearupytomiue Bemiectsa HavanbHas Temnepatypa MaxkcumanbHas/ MUHUMaJTbHAS Brigenenue wiM  MOIJIOMICHUE]
pacTBopa TeMIepaTrypa pacTBopa TETUJIOTHI

PacTBop mienoun u amroMUHUI
PacTtBOp yKCYyCHOM KUCIIOTHI U COZIa
Bv1600b1: YKa3aTh MPU3HAKN XUMUYECKUX PEaAKIIUH.

Koumponvnwvie onpocwi:

1 .IlpuBenuTe MpuUMEpPHI peakiinii, MPOTEKAIOIINX C BBIJICIIEHUEM TEIJIOTHI.

2 .JIyis IoITydeHusT HEeTameEHOW U3BECTH MeJl IIPOKAIMBAIOT MIPH BRICOKOW TemrepaTtype. K kakoMy THITY MOYKHO OTHECTH 3Ty PEaKITUIO?

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

1.I'openue cBeun, BeIMaZieHUE JOXKIEBBIX Kanenb, KunieHne BoAsl  2.CkucaHue si0JOYHOTO COKa, CKUCAHWE MOJIOKA, PACTBOPEHHE MeJia B YKCycCe
3.TasHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KYPUHOTO sidlia 4.00pa3oBaHre TyMaHa, TOPEHUE OCHTaIbCKON CBEYH, TOPEHUE MPUPOTHOTO
rasa




JleMOHCTpauMoOHHbI SKcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom»
Teopernueckas yacte. [lepea Hauamom padoOThHI cieayeT 0OCYAUTh CO MIKOIbHUKAMU BOMPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SIBJISIETCS] BOAA.
[Tocne BELABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTH BAPHAHTHI UX HIKCIIEPUMEHTAIBHOM ITPOBEPKH.

OOBIYHO MJAaHHBI ONBIT PEKOMEHAYIOT NPOBOAMTH B mpubope ['odmaHa, yCTPOMCTBO KOTOPOrO SBISETCS JOCTaTOYHO CIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHUYECKHUM TOKOM, MCHOJB3Yys B KadecTBe AnekTpoiuta 10%-Hbli
pacTBOp TUAPOKCHUIA HATPHUS M CTalbHbIE (Jy4lle HUKeNEeBble) AJIeKTpoAbl. Bo mn30exaHue BCIEHHWBAHUS pacTBOpa MPHU JAEMOHCTpPALUU K
AIIEKTPOIIUTY CIEeyeT J0OaBUTh ATHIIOBBINA criupT (Ha 4 00bEMa pacTBopa 3ekTpoauTa 1 006éM 95%-HOro pacTBopa CriupTa) .

[pakruyeckas yactb. Llens paboTl: chopMUpOBaTh MPEACTABICHUS Y yYalluXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJICKYJI CIIOXKHBIX
BEIIIECTB B XOJI€ XUMHUECKUX PEAKIIHH.

HononnumenvHoe o06opyoosanue: TPUOOP [UIsl ONBITOB C SJICKTPUUYECKUM TOKOM; HCTOYHUK [IOCTOSHHOTO TOKa: MHPOOMpPKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt dTUI0BBINA, 10%-HbBIH pacTBOpP IIEIOYH.

Texnuka 6ezonachocmu: Pabotats B oukax. TpeOyroTcs crienuaibHbIe MEphl 0€30MaCHOCTH IIPU paboTe ¢ TUAPOKCHIOM HATPHS .

Unempyrkyusa k evinonnenuro: 1.3anomHUTE SIEKTPOIUTHUECKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKH PACTBOPOM JIIEKTPOJIUTA 3apaHee, 10
ypoka. 2.IlpogemoHcTpupyiiTe IprbOp ydammmcsi, OObICHUTE €0 YCTPOUCTBO U BKIIFOUHUTE MOCTOSHHBIN 3JIEKTPUYECKHUMA TOK.

3.HaGmromaercs BbiesieHrE ra30B Ha AIeKTpoAax npudopa. OOparute BHUMaHHUE YYallUXCs HA TO, YTO OJUH U3 Ta30B BBIAESAETCS WHTEHCUBHEHN U
3aHMMAET B JBa pa3za 00JIbIINI 00BbEM IO CPABHEHUIO CO BTOPHIM ra3oM.

4.00cyaute HaOmoaeMble MPHU3HAKK XMMHUYECKOM peakiiM, cleaifTe MPEANoNIoKeHUuss O TOM, B KakuX HpoOMpKax HaXOIATCA KUCIOPOJ H
BOJIOPOJI. DIIEKTPOJIN3 MIPEKPATUTE, KOTIa B TpoOUpKax HaOepETCs OKOJIO 6 MJT BOJOPO/Ia U 3 MII KHCIIOPO/Ia .

5.00paTuTe BHUMaHUE Ha pa3jindyHble 00BEMBI COOpaHHBIX Ta3oB. [IpoOMpKM MIIOTHO 3aKpoiiTe MpoOKaMM MOJ CIOeM 3JeKTpoiuTa. Tieromien
JYYMHOW OTpeNeNuTe HaIWMdhe KHCIOpOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOAOpoX. [Ipemnokure ydarmmcs 3aHECTH pPe3yNbTaThl
HaOroieHui B TabIuILy. Pe3ynpTaThl HaOII0IEHUH

Howmep npoOupku O0béM raza HaszBanue raza

1
2

Bv1600bi: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMHU CIIOKHBIX BEHIECTB B X0/1€ XMMUYECKOM peaKIiH.

Koumponvnvie éonpocur. 1. M0XHO 11 1O BHEIIHEMY BUAY OTJIMYMTH I'a3 BOJOPOA OT rasa kuciopoaa? 2 .Kakue 4gacTuipl COXpaHSAIOTCS B XOJ€
IIPOTEKAHUs PEAKIIMK Pa3I0KEHHs BOJIBI, a Kakue paspymarorcsa? 3 .Kak 1oka3aTe, 4TO B COCTABE caxapa COIEpkKaTCs aTOMBI yriaepoja?

4 3apnanume s noarotoBku k ['MA, BIIP. Ilpu coOupanum ra3zoB UCHONB3YIOT IPUOOPHI, MpeAcTaBieHHbIe Ha pucyHke. C MOMOIIBI0, KaKUX U3
YKa3aHHBIX MPHUOOPOB MOKHO cobupaTh Boiopoa? OOGOCHYiTe CBOM OTBET, UCXOMS U3 CBOMCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b) (B)




JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MAaCChl BellleCTB)»

Teopernueckas yactb. [Ipu n3ydeHUN JaHHOM TeMbI 1Lie1eco00pa3HO co3aaTh NPOOJIEMHYIO CUTYALUIO, Ul pa3peIleHHs]

KOTOPOH ydJalyecs BBIIBHTAIOT TUIIOTE3bI, TPEOYIOINE SKCIIEPUMEHTAIbHON npoBepku. [Ipu oOCyXaeHNH MpeIoKEHHBIX BapUAaHTOB MPOBEPKH
BBIJIBUHYTBIX 'MIIOTE€3 BOCBMHUKJIACCHUKH IPEJIAraloT pa3iMyHble BAPUAHTHl KOHCTPYKLIUHU IIPUOOPOB, T.€. HPOSBISAIOT TBOPUECKYIO AaKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE IPUOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3HatoT o paborax M. B. JlomoHocoBa u A. JlaBya3be, NMOCBSIUEHHBIX OTKPBITHIO 3aKOHA COXPAHEHMsI MAcChl BELIECTB,
GOopMyITUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJE PEAKIUU JOJKHA OCTABAThCS TOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

ITpakTuyeckas yacTb. L{enb paboThl: SKCIEPUMEHTAIBHO JOKa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvroe 060pyoosanue. BeCbl TEXHOXUMHUYECKHE WM 3JIEKTPOHHbIC; CBeYa; K0y10a MI0CKoA0HHas 250 MIT; J0XKKa JUIs CKUTAHUS BEILECTB.
Mamepuanwl u peakmugvl. cBeva.

Texnuka 6e3onacHocmu: BIIOIHATH TPEOOBAHUS NPU pabOTE C OTKPHITHIM INIAMEHEM.

Hncmpyrkyus k evinonnenuro: Ha peIlYaXHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUYHTENb 3aXHraer e€. Yuyarruecs
HaOJI01al0T, YTO B TeueHHe ~1 MHMH paBHOBECHE BECOB HApyLIAeTCs, Yalllka C Topslleld CBeYOll MOJHMMAaeTcsl BBEpX. Ydallumcs 3alaroTcs
Bompockl: «Kak MOXHO 00BscHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxIeHHe
JTAHHBIX BOIIPOCOB MPUBOAMT yHAIIUXCs K MBICIIA O TOM, YTO SKCHEPUMEHT MTPOBEAEH HEKOPPEKTHO, CIIEAYET U3MEHUTh KOHCTPYKIIMIO ITprbopa.
VYuurens 3apaHee 10JKEH MOATOTOBUTH KOJIOY AOCTATOUYHO OOJIBIIOrO 00BbEMa C XOPOIIO MOJOrHAHHONW MPOOKOM, B KOTOPYIO BCTaBJIEHA JIOKEUKa.
B noxeuke 3akperuisercss cBeda. Bech mpuOop B cOope 3apaHee ypaBHOBemuBaeTcs Ha Becax (puc. 8) . Korma
yyauecsi IpUXosT K BBIBO/Y, UTO OMBIT CIEAYET MPOBOAUTH B 3aKPHITOM MpHUOOpE, YUUTENTh AJOCTAET BECHI € KOO0,
3a)KUTaeT CBEeUY, 3aKPEIUIEHHYIO B JIOKE€UKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4aluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJIE€ BCETO IKCIIEPUMEHTA .

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

BoiBoabI:

B BbIBO1aX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHUN XUMUIECKON PEAKITUN COXPAHSIETCS .
Konmponvnvie 6onpocwi:

3anmanus s pa3BUTHS (PyHKIIMOHAIBHON IPaMOTHOCTH

1.1Tpu ropenun ApoB ocTaétcs 30i1a. Macca 307161 MEHBIIIE MACChI B3STHIX IS CXKUTaHUS ApoB. Kak MOXKHO OOBSCHUTH 3TOT (PaKT?

2. 111 IpUTOTOBJICHHSI MSICHOTO OYyJIbOHA TOBAp B3s Kycok Mmsca maccod 1 kr . ITocnme Bapku kycok msca cran Becutb 800 r . Ilouemy macca
W3MEHUIIACH?




JlemMoHcTpanMoHHBbIH KcepuMeHT Ne 4. «OnpeaesieHre cOCTaBa BO3YXa»

Teopernueckas wyactb. Ilepen mpoBeneHHMEM SKCIEpUMEHTa YydyallUMcs HeoOXOIUMO OOBSICHUTH YCTPOMCTBO

npubopa, YTO 03HAYAIOT JAeTeHus. Takke He0OX0AUMO YOETUTHCS, YTO MPOOKa MPUOOPa repMETUYHO 3aKPhIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAIBHO OMPENEIUTh 00bEMHYIO JI0JII0 KUCIOPOAA B BO3IIyXE .

Hononnumenvroe 06opyoosanue: IpuOOp ISl OTPEICICHUS COCTaBa BO3AyXa, IITAaTUB, CIUPTOBKA, CTEKIITHHAS TAJIOYKA, JIyYUHA, CTAKaH C BOJIOM.
Mamepuanwt u peaxmugsl’. KpacHblil Gpocdop.

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTBIO 00pAIIaTHCS € TOPSIIUM POCHOpoM.

Huempykyus K 8blnoHeHuio:

1 .Kpucrannuzarop HamnonoBuHy 3anoiHuTe Bogoi. Ha moBepxHocTh Bojbl momectute GapdopoByro yamky ¢ 1—1,5 r cyxoro kpacuoro docdopa.
2.00pature BHUMaHHE Ha HEOOXOIMMOE YCIOBHE SKCIEPUMEHTa — BIAXHBIH (ocdop ucrnonb3oBarh Henb3si! Docdopa MOMKHO OBITH B3SITO
OoubIie, 4eM TpeOyeTcst IUIs CBA3BIBAHHUS BCETO KUCIOPO/1a, HAXOASIIETOCS B COCY/IE.

3.0t1kpoiiTe npoOKy nmpudopa U MOMECTUTE KOJOKOJ B KPHUCTANIM3AaTOp ¢ BoJOH. [lorpy3uTe KOMOKOI B BOAY HACTOJIBKO, YTOOBI YPOBEHBH BOJIbI
COBIIAJaJl C HIDKHUM JIeJICHHEeM KoJtokoia. [Ipyu 3ToM HMKHHMI Kpail KOJIOKOIa He JOJDKEH JI0XOAUTH JI0 JHA KpUcTaum3aropa . s 3Toro Koixokomu
3aKpenuTe B MITATUBE WM IOMECTUTE Ha JJHO KPUCTAJUIN3ATOPA IBE CTEKIISTHHBIC MATIOUKH .

4.CuIibHO DPa3orpeB KOHEIl CTEKIIIHHOW NallouKd, OMyCTHTE €€ B KOJOKON W mojoxrute (ocdop. Kak tompko ¢ochop 3aropencs, ObiCTpo
U3BIIEKUTE MAJOYKy U 3aKpOWTE KOJOKOI MIpoOkoil. Komokon 3amonHsieTcs TycThIM O€NbIM JBIMOM, COCTOSAILIMM U3 4YacTH4eK (HochopHOro
AHTUJIPHTIA.

5.1Ipu ropenun ¢ochopa 00bEM BO31yXa BHYTPH KOJIOKOJA BHAYaje OT HArpeBaHHs HEMHOIO YBEJIWYHMBAETCS, @ YPOBEHb BOJBI B KOJOKOJIE
noHmxkaercsi . [lo Mepe pacxomoBaHHMsS KHCIIOpOJa IUIaMs TOCTeNeHHO racHeT. benbiit ¢ocdopHblii anrmapun pactBopsiercss B Bome . Cocyn
OXJIaX/1aeTCsl, ra3 B KOJIOKOJIE TIOCTETNIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE TIOBBIIIAeTCs . B kpucramimzarop goneite BOAbI B
TakoM 00beMe, 9TOOBI BHYTPH U CHAPYKH KOJIOKOJIa YPOBHU OBLTH OMHAKOBBI M COBIAIAINA CO BTOPBHIM JCJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe MpuOOp U NMPH MOMOIIU TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBACT FOPEHHUS.

Pesynbrarsr HabmoaeHMI

Yucno nenenuit B mpuodope, Yucno penenuit B mpuodope,
3aII0JITHEHHBIX BO3yXOM (JI0 3aIl0JIHEHHBIX ra3amu (mocie Kakoii ra3 npopearuponain?
MPOBEJICHUS PEAKIIIH) MPOBEJICHUS PEAKIIVH)

BbiBoabI:

B BBIBOIaxX yKa3aTh cojiepikaHue KHCIopoa B Bo3ayxe (B %).

Kontponbnsie Bompochl: 1.Kakoii ra3 pacxomyercst mpu cxuranuu ¢ocdopa B Bo3ayxe? 2.Kakoit 00bEmM kucimopona B Bozayxe? CKOJIBKO 3TO
cocraBnsieT B mporenTax? 3.Ilouemy mist npoBeneHus dKcriepuMenTa 6epyT n30bITok hocopa?

4.Kakoif ra3 ocTajcsi B KOJIOKoJie mociie cropanust ¢hochopa? 5.3amanus nis noarotrosku k ['MA, BITP

VYKaxuTe, B KaKylo IPYIILY BXOAAT BEIECTBA, 3arPA3HAIOIINE BO3AYX!

1.BOSIHOM map, YIVIEKUCIIBIN ra3; 2.CEpHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refuii, KUCIOPOT



9 kiacc

JdemoHcTpaunoHHbIH dIkciepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJIe»
Teopernueckas uacTb. PacTBopeHue BeELIECTB IMPEICTaBIseT CcOO0OM CloXKHOE (DU3MKO-XUMHUYECKOE SBIIEHUE, 3aBHUCAIIEE OT MPUPOJIBI
PacTBOPEHHOTO BEIIECTBA U PACTBOPUTENS, OT TEMIIEPATyphl U KOHIICHTPALUU 00pa3yIOIIErocsi pacTBOpa.

[Ipu pacTBOpeHHMH KPHUCTANIMYECKUX BEIIECTB B BOJE MPOUCXOIAT TPH OCHOBHBIX Iporiecca. l.Pazpyiienue KpucTtanandeckoil pemeéTku
pacTBOPSEMOro BEIIECTBA — SHAOTEPMUUECKUI MPOLIECC.

2.I'upparauus, T.e. B3auMOI€CTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI IpoIiece .
3.IlepeHOC THUAPATUPOBAHHBIX YaCTHI OT TPAaHUIBl KPHUCTALI-pACTBOP B 00N 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BbIJICJICHHEM, HU TIOTJIOMICHUEM TETUIOTHI.

B 3aBucumocTtu ot TOTO, TEMI0BOH 3(p(PeKT Kakoro U3 AByX MPOLECCOB (pa3pylIeHHEe KpHCTalia MM TUApATalys 4acTUll) mpeodianaeT, oouui
TEII0BOM 3(PPEKT pacTBOPEHHUS MOKET OBITH BETMUMHOM MOJOKUTEIHLHONU WM OTPULIATEIBHOM.

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

Hononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKJIIHHAS MMAI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKa; IATeIh — 2 T .
Mamepuanvt u peakmuebwi: cepHast KUcioTa (KOHII .); THIAPOKCH] HATPUS KPUCTAIUITMICCKUI; HUTPAT aMMOHHS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa W THUIAPOKCHI HATpUsl SIBISIFOTCS AarpeCCHBHBIMH BemlecTBamu. HeoOXoamMo ocTeperaThest HX
MOMaJlaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoammo MOMHUTH MpaBHIO pa3BeaeHus kucioT. 4.Ha paGodeMm mecte NOMKHBI OBITH
HeHTpanu3yromue cpeactsa: 2%-Hble paCTBOPHI THAPOKApOOHATA HATPHUS H YKCYCHON KHUCIIOTHI.

Hucmpyrkyus Kk 8bIn0IHEHUIO:

1.B mepBwiii ctakan HasrelTe 50 Mt Bogbl.  2.C MOMOINIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.01meppTe 10 MI KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI U MEAJIEHHO, PU MEpPEeMEIINBAaHUN PACTBOpPA CTEKJIIHHON MallOUYKOW BIIMBAWTE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHE Ha MOPAIOK CMENIMBAHUS BOJBI M CepHOM KucioThl! CrlemuTe 3a M3MEHEHHEM TEeMIIEpaTyphl P PAaCTBOPEHHUH
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIIEPATYphl 3aHecuTe B TabmuIly. JlaTuyuk TIIATEThHO MTPOMOITE BOAOK.

4.Bo BTOpO# cTakaH IMOMECTUTE OKOJO 8 T TBEPAOTO MOPOIIKA TUAPOKCHIA HaTpus u BieWre 50 mur Bompl. OmMycTUTE JaTYUK TEMIIEPaTyphl H
nepemeniaiire pactBop. OTMETbTE cCaMOe BHICOKOE 3HaUEHHE TeMIeparyphbl. TIaTeasHO TPOMONTE JaTYMK BOJIOM.

5.B Tperuii cTakaH HachIbTE 15 T METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUS U nipwielTe 50 M Boasl. OMycTUTE JAaTYUK TEMIIEPATypPhl U OBICTPO
nepemeniaiite pactsop. Hanbomnee HIU3K0oe 3HAYCHNE TEMITEPATyPHI 3aHECHTE B TAOIIHUILY.

PesynbTarel n3mepeHunil/Ha0mo 1eHui

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

Temneparypa, °C
Bui600wi:
OTpa3uTh, Kakoil TeroBoi 3G deKT mpeodasacT mpu paCTBOPCHUH B BOJC CEPHOM KHUCIIOTHI, HUTPpAaTa aMMOHUS, THAPOKCH/Ia HATPHSL.
Konumponvhwvie 6onpocoi:

1.00bsaCcHHUTE, TTOYEMY IIPH PACTBOPEHUH OJHHX BEIIECTB B BOJE BBIACISIECTCSA TEIUIOTA, APYTHX — ITOTJIOIIAETCS.

2. Ilpennosoxure TEmI0BOM 3G (GEKT mpoiiecca pacTBOPEHUS B BOJIC THIPOKCH/IA KaJIHS.




IIpakTyeckas padora Ne 1. DjIeKTPOIUTHI M HEAJIEKTPOJIUTHI

Teopernueckas yacTtb. [Ipu pacTBopeHUU B BOJi€ MOHHBIX COEJAMHEHUN MOJIAPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (CONBBATUPYIOT) 3apsiKEHHbIC MOHBI,
NepeBoJii MX B pacTBOp. MoOJEKyJsipHbIE COCJMHEHHUS COJBBATUPYIOTCS, HO HE PAcHajaloTcs Ha MOHBI . B mepBoM ciiyyae pacTBOp HPOBOJUT
IIEKTPUYECKUIN TOK, BO BTOPOM HET .

Onpenenuth MPUHAIIEKHOCTh BEIIECTBA MM PACTBOPA BEIIECTBA K DJIEKTPOJUTAM MOKHO IPH MOMOIIM M3MEPEHHUs JEKTPONPOBOAHOCTU. Ecim
AIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIAEAyeMbI 00BEKT — 3iekTponut. Ecnu 3HaueHue snextporpoBogHoctd MeHbine 20 MkCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Lenv pabomul: onipeienUTh NPUHAATIE)KHOCTh BEIIECTB, CMECEH BEUIECTB U PACTBOPOB BEILIECTB K AJIEKTPOIUTAM U HEAJIEKTPOIUTAM .

Ilepeuenv damuukoe yugposol nabopamopuu: AATIAK SIEKTPOIPOBOMHOCTH . JlomomHuTensHOE 00OpymoBaHHe: cTakaHbl Ha 50 M, ITaTUB C
3KMMOM; TIPOMBIBaJIKa . MaTepuasbl U PEakTUBbI: AUCTUIIMPOBAaHHAsA BOja; Mo 20 MJI ATHIOBOTO CUpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa crupta (1:1), 5%-Horo pactBopa xjopuaa HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOPOAa; 5%-HOro pacTBOpa TUIPOKCUIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYNMU KUAKOCTSAMH (CIIUPT, OCH3UH, KEPOCHH) BOJIHM3H HE TOHKHO OBITH OTKPBITOT'O OTHSL.

HUnempyxyus k einonnenuio:

1.B crakaH momecTuUTe MOBapeHHYIO COJIb M OIYCTUTE B CTAaKaH JAaTYUK OAIIEKTPONPOBOTHOCTH . [IpOBOIUT 5M CONBb DIEKTPUUYECKUN TOK?
2.AHanoruuHele JefcTBUS MPOBEIUTE ¢ caxapo3oi . 3 . B crakan HaneliTe 20 MJI HCCIeyeMOTo pacTBOpA.

4.0mycTuTe B HETO JATYHMK DJIEKTPOIPOBOJHOCTH, 3aKPEIUIEHHBIA B JIalKe ImTaTHBa. HaOmomaiite 3a m3MEHEHHEM 3HAYEHUS DIIEKTPOIPOBOTHOCTH.
Korna noka3anus 1aTuyuka nepecTaHyT U3MEHSThCS, 3alHIIUTe ero 3HaueHHe B Ta0IuILy .

5.00parute BHUMaHue! JlaT4MK MOCHE€ KaXIOrOo OIMbITa TINATEIHLHO MPOMBIBAETCA BOJOW. 6.3aTeM NaTYMK OIYCTUTE B CIENYIOIIUNA pPacTBOp .

AHasiornyHele JefcTBUS MpoJieNaiiTe co BCEMU paCTBOPAMHU. PesynbTarsl H3MepeHuit
Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DNEKTPOIUT UIIH HEAIEKTPOJIUT
1
2

Konmponvnsie 6onpocoi:

1.O0pamaroT BHUMaHUE, 9TO HU JUCTUJUIMPOBAHHAS BOJAA, HU TBEPHAS COJIb HE TIPOBOJAT JIEKTPUUECKOTO TOKA. TeM He MEeHee pacTBOp COJIU B BOJIE
MPOBOAMT IEKTPUUECKUN TOK. ITO 3HAYUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABUXKHBIE 3apsbl. [1og 3To HaOmoneHne BBOJSAT ONpeIeTICHIE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIUTUUECKON TUCCOIHUAIIH.

2 . Bcerna nu BoJiHBIE PaCTBOPHI BEHIECTB MPOBOJAT dJEKTpUUeckuil Tok? He Bcerna, T.e. HEKOTOPhIE BEMIECTBA HE JAIOT MOHOB IIPU PACTBOPEHUH .
DTO — BEIIECTBA C MOJIEKYJIAPHOU KPUCTAUTMYECKOU peméTkoil.  3.3amanud ansa noarotoBku k ['IA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

l.rugpokcun Oapust; 2.¢ocdar maraus; 3.cynbdua meau(Il); 4.xkapOoHAT KaIbITUA.

b) DnexTpuueckuit TOK IPOBOUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP MIUUEPUHA; 3.paCTBOP IIFOKO3bI; 4.pacTBOP TUAPOKCHIA KAJIBIIHS.

JladoparopHblii onbIT Ne 1. «BinsiHue pacTBOpuUTeEIsl HA INUCCOLUALHION»



Teopernueckas yacTb. Bo MHOrHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJILHOW MEpe KOBAJICHTHBIN XapakrTep . MamonosspHbie
pacTBOpuTEeNd (COMPT WIM AaleTOH) COJIbBATUPYIOT MOJEKYyJdbl LeaukoM. IIpu ngoGaBiieHMM BOABI OHAa COJIBBATUPYET MOHBI, BbI3bIBAs
JIEKTPOJINTUYECKYIO JUCCOLMaluo . L[BeT pacTBOpa npu 3TOM U3MEHAETCS, a 3JIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMUpoBaTh MPEACTABICHUE O POJIA PACTBOPHUTENS B JIEKTPOIUTHIECKOMN TUCCOLUAIINY.

Ilepeuens oamuuxos yugpoeoii 1abopamopuu’. ATIMK SJIEKTPOIPOBOJTHOCTH .

Jononnumenvroe 060pyoosanue: 1Ba BBICOKAX XUMUYecKHX cTakaHa (50 Mir); CTeKIISIHHAS TaI0YKa.

Mamepuaner u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBbIH LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YAIlIKe /IS BHINAPUBAHUS . XPAHIT
B IUIOTHO 3aKpPbITOM COCYJ€); alleTOH WX CIUPT .

Texnuxa 6eszonacnocmu: 1 . Coupt U aneTroH — roprouue BemectBa. He ncnonb3oBath oTkpbITOe miiaMs. CrenuanbHble Mepbl O€30MaCHOCTH NPHU
pabote ¢ roprounMu xuaKocTsMu. M30erath nonajganus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

2 . [Ipu momagaHuy CMBITh XOJIOAHOM BOAOH 0e3 MbLIa.

Hucmpykyus k 8binonnenuio:

1.B xumudeckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u naneiite ~25 M cipTa WM aneToHa .

2.PacTBOpHTE BEIECTBO, IEpEMEIINBas COAEPKUMOE CTaKaHa CTEKJISHHOW mManoukod. Eciu pacTBOpUTH COJIb MOJTHOCTBIO HE yHAa€TcCs, aKKypaTHO
CJIEMTE MOJYYEHHBIN pacTBOP B APYIOW CTAaKaH.

3.Ilorpy3ute B pacTBOp LIYI AATYUKA IEKTPOIPOBOJHOCTH U U3MEPHTE FNEKTPOIIPOBOIHOCTD .

4.0O0patuTe BHUMaHKE Ha [IBET pacTBopa. [Ipuieiite x pactBopy 25 mi Bozsl. [lepememaiite, oOpaTuTe BHUMaHNE HA N3MEHEHNE OKPACKH.

5.M3mMeppTe 21€KTPOIIPOBOAHOCTD IIOJYYEHHOTO pacTBoOpa .

Pesynbrarsl uzmMepenuii/HabmoeHui

BermectBo DIIEKTPOMPOBOTHOCTh B CIUPTE (AIIETOHE) DIIEKTPOIMPOBOIHOCTH MOCTE 100aBICHUS BOJIBI

Xnopun meu (1)
Bb1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA 3JIEKTPOIIPOBOIHOCTH COJIH.

Konmponvusie 6onpocwi: 1.0 4€M CBUACTENBCTBYET POCT DIEKTPOIIPOBOAHOCTH CONM NpH 1o0aBieHnn Boabl? 2 . [TouemMy n3mensiercs uBeT pactsopa?
3 . Kak BimsieT nprpoa pacTBOPUTENS Ha 3JIEKTPOIUTHYECKYIO IUCCONUALINIO?

JlaGopaTopHslii onbIT Ne 2. «CHjbHBIE U cJ1a0ble 3JIEKTPOJIUTHD)

Teopernueckas 4acTb. DIEKTPOIUTAMHM HA3bIBAIOTCS BEIIECTBA, paclajarolivecs Ha MOHBI BCIEACTBHE AJIEKTPOIUTUYECKON

Jauccoanuu. PacTBOpPBI 3JEKTPOJIUTOB SBISIOTCS MPOBOJHMKAMU BTOPOTO poOJAa, TaK KaK MPOBOMAAT AJIEKTPUYECKHMH TOK 3a c4€r uoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHYECKON JUCCOLUAIMH AJIEKTPOJIUTHI YCIOBHO Pa3AelisiioT Ha CHIIbHbIE U ciiadble. CHIIbHBIE 3JIEKTPOJIUTHI MPAKTUUYECKH
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIIeHHBIX pacTBOpax . K HUM OTHOCATCS MHOTHE HEOpPTaHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI U MIEI0UH
. Cnabple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMUPOBAHBI HA HOHBI, KOTOPBhIE HAXOAATCS B TUHAMUYECKOM PABHOBECHUU C HEJIMCCOIMUPOBAHHBIMHU
MoJiekynamu . K ciiaGpiM 371eKTpouTaM OTHOCSTCSI MHOTHE OpraHM4eCKHE KHCIOTHI 1 OCHOBAHHUS .

[Ipaktudeckas 4actb. [Jens pabomul: ONpPENETUTh, SBISIOTCS U BBIAAHHBIE BEIIECTBA CHUJIBHBIMU WM CIA0OBIMU 3JICKTPOJMTAMU HA OCHOBAaHUU
U3MEPEHUS 3JIEKTPOIIPOBOAHOCTH X PACTBOPOB .

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIIPOBOJTHOCTH .

Jlononnumenvroe 0bopyoosanue. TP XUMUUECKHUX cTakaHa (25—>50 muT), mpoMBIBaJIKa ¢ JUCTHUILUTMPOBAHHOMN BOJIOH .

Mamepuanwt u peaxmusoi: 10 %-Hbie pacTBOPHI CONSHOM, a30THOW M YKCYCHOU KHCIIOT (KeTaTeNbHO B KamnelbHUIaX ); (GUIbTpOBaIbHAS Oymara .




5 TOUKA \'POCTA
Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30IaCHOCTH MPH paboTe C KMUCIOTAMH U IIEIOYaMH. \

Huempyxyus x gelnonenuio:

1.B Tpu crakana HanelTe no 25—>50 M1 JUCTUIUIMPOBAHHON BOJIBI.
2.B nepBrIii cTakad 1006aBbTe 1 KA yKCYCHOM KUCIIOTHI, BO BTOPOM — COJITHOM, B TPETUM — a30THOM.

3.U3MepbTe 3I1eKTPONPOBOJHOCTD KaXKIOT0 PaCTBOPA, BEITUPAS Iy (PHIBTPOBAILHONW OyMaroi mocie Kakaoro H3MepeHus .
Pe3ynbTaThl N13MEpeHU

No ipoOb1  [3HaueHue 3neKkTpornpoBogHOCcTH, MKCM/cM  |Ha3BaHue BBIJTaHHOTO BEIIECTBA

1
2
3

Bwvi600v1: OTpaszute NpruHAIICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpouTaMm. KOHTpOIbHBIE BOITPOCHI:
1.IToueMy pacTBOp COJSHOUM KUCIIOTHI JIy4YIlle TPOBOAUT AIIEKTPUUECKHI TOK MO CPAaBHEHUIO C PACTBOPOM YKCYCHOW KHCIOTHI?
2.K KakuM 3JIeKTpOJIMTaM OTHOCUTCS PACTBOP a30THOU KUCIOTHI? 3 . 3amanue s noaroroBku k ['MA, BITP

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

JemMoHcTpanuoHHbIi onbIT Ne 2. «3yueHue BIUSTHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHi)

Teopernueckas yactb. CylecTBYIOT pasHble MoOAU(UKAUK NpUOOpa Ui HM3Y4EeHUs XMMUYECKMX peakuuid. B oIHOW KOHCTPYKIMH pOJib peakTopa
BBINOJIHAET 00bIYHASI TPOOUpPKA, B IpYroi, 6ojee COBpeMEeHHOH, — cocya JlannonbTa.

OpnHako TeXHMKa JEMOHCTPALUU 3KCIIEpUMEHTa OCTa€Tcs OAMHAKOBOW. MeHseTcs uib NOPSAOK CMEUIMBAaHUS pearupyronux BeuiectB. CHavana B
IPOOUPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCIOTHI, @ B HErO MOMEIAeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

[TpakTuyeckas yacTb. L{esnb pabOThI: U3yYUTh BIMSHHUE PAa3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuens oamyuxos yugposoti 1adopamopuu’. JATINK TEMIIEPATYPHI ITIATHHOBBIM.

Hononnumenvrnoe 060opyoosanue. NpudOP JUIsI U3YYEHHUS CKOPOCTH XUMHUYECKUX PpEaKIHif; 3JeKTpUuYecKas IUINTKA; CTakaH XUMH4yeckuil Ha 250 mu;
HInaTesb; KPUCTAUIU3aTOP JUIsl MpoMblBaHus cocynoB Jlannonbsra; npodupku [1X-21 (3 mr .) .

Mamepuanet u peaxmugul. consinast kucinota (4%-ub1i); constas kuciora (10%-Hblil); Kycoukn Mpamopa; IOpOIIOK MpaMopa; yKcycHas kuciota (6%-
HBII); HUHK; IepoKcu]l Bogopoaa (3%-Hblil); nuokcua mapranua (IV) .

Texnuka 6ezonacnocmu.; Co0itoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTeNbHBIMU 3JIEKTPUYECKUMU PUOO- PaMU .

Hucmpykyus k 6b1nonHeHUIo:

Onvim 1.BaustHue npupoabl pearupyromux BEeIIecTB Ha CKOPOCTh XMMUYECKOH peakluu

B oxnHO koneno cocyna Jlanmonbra Hanelite 3 mur 1 M pacTBop yKcycHO#M KHCTOTHI ([6%-HBII pacTBOp), B APYroe KOJCHO MOMECTUTE 2—3 TpaHyIIbl
nrHka. Bo BTropoii cocyn Jlan- monpra Hameinte 3 M 1 M comnsiHol kucnothl (F4%-HEIiM), B 1pyroe KojieHo — 2—3 rpaHyibl nHKA . [IpucoeauHuTe
cocybl JIaH0bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIEpeNeHTe KHCIOTHI B cocyaax JlanmonpTa K rpaHyigaM nuHKa. CpaBHHUTE YpPOBHU JKHIKOCTH B
MaHOMETPHYECKHUX TpyOKax. Yyaluecs IejaoT BbIBOJ O Pa3HOH CKOPOCTH XUMUYECKUX PEAKIHi .



Onvim 2. BnusiHue KOHIEHTPALUU PEearupyroiuX BEIIECTB Ha CKOPOCTh XMMUYECKON peakiuu

B oxno xoneno cocyna Jlannonbta Haneite 3 mit 4%-HOM COJITHON KUCIIOTBI, B IPYroe KOJIEHO TOMECTUTE 2—3 rpanyibl IMHKA . Bo BTOpoOil cocyn
Jlannonbra Hanelre 3 M 10%-HOM CONAHOM KUCIIOTHI, B Ipyroe KoyieHo — 2—3 rpanyiibl nuHKa. [Ipucoeaunure cocyast JIannonpra K
MaHOMETPUYECKUM TpyOKaM.

Oo6patute BHUMaHue! OAHOBPEMEHHO NEpEETE KUCIOTHI B cocynax JlanaomnabTa Kk rpanynaM nuHka. CpaBHUTE YPOBHHU KHUIAKOCTU B
MaHOMETPUYECKUX TPYOKax. Yualuecs JeJaroT BbIBOJ O Pa3HON CKOPOCTH XUMHUYECKUX PEaKLUi.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oxno koneno cocyzaa Jlannonsra Hanente 3 mut 10 % cOnsiHOM KUCIOTHI, B APYrO€ KOJEHO MOMECTUTE 2—3 TpaHyJibl HUHKA . Bo BTOpO#i cocyn
Jlannonbra Haneire 3 M 10%-HOl cossi- HOM KUCIOTHI, HarpeToi Ha BosHOM OaHe 10 50 °C, B apyroe KojeHo — 2—3 rpaHyJibl HUHKA.
[Tpucoenuuure cocyap! JIana0nbTa K MAHOMETPUUECKUM TPYOKaM.

O6patute BHUMaHue! OAHOBPEMEHHO NEpeNeiiTe KUCIOTHI B cocynax JlanaomiabTa K rpanynaM nuHka. CpaBHUTE YPOBHHU KHUJIKOCTU B
MaHOMETPUYECKUX TPyOKax. Yyaluecs JesaloT BbIBOJ O Pa3HOM CKOPOCTH XMMHUYECKUX PEAKLUH .

Onwvim Ne 4. BiiusiHME TOBEPXHOCTU CONIPUKOCHOBEHUSI PEarupyrolIX BEIIECTB Ha CKOPOCTh XUMUYECKOW peakLuu

B onHo koneno cocyna Jlannonbra Haneire 3 M1 4%-HOi CONITHON KUCIOTHI, B IPYyroe KOJIEHO oMecTuTe 1 I MpaMopa, B34TOro B BUje Kycouka. Bo
BTOpOi1 cocyn JlannonpTa HanenTe 3 M 4%-HOM COJITHOM KUCIIOTHI, B Ipyroe KojeHo — 1 T nopoiika Mpamopa. [Ipucoenunure cocynsl Jlannonbra k
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OTHOBPEMEHHO NEpeseiiTe KUCIOTHI B cocynax JlanaonsTa kK Mpamopy nHKa. CpaBHUTE YPOBHHU KUAKOCTU B
MaHOMETPUYECKUX TPYOKax. Yualuecs JealoT BbIBOJ O Pa3HON CKOPOCTH XUMHUECKUX PEaKLUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpaAMOHHBIE IPoOUpKH ¢ 2 M 3% -HOTO pacTBOpa MepoKcHaa Bojopoaa. BreiaepxuBarot
npoOMpPKH B BoJAE OKOJIO 2 MUH. M3Biekute mpoOMpKU U3 BOASHOW OaHU M NPOAEMOHCTPUPYHTE ydyallMMCs pe3ylbTaT — HAa CTEHKAaX MPOOMPKH
HOSBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupoK BHeCHTe Ha KOHYMKe mmareis auokcuj mapranua (IV) . HaOmromator sHepruuHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (QakTOpPOB 3aBHCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasnoxeHHe MNepokcuaa BoOJOpoJa B
NpUCYTCTBUM JuoKcuaa Mapranua (IV) cuauana uaér ouenb ObICTPO, a 3aTeM 3aMeIIsieTcs?

3.3amanus 11 pa3BUTUS (PYHKIIMOHAIBHOM IPAaMOTHOCTH:

B Tpu opuHakoBble MPOOUPKU YUEHUKH HAJIWIIM 1O 5 MJI pacTBOpPa COJITHOM KUCJIOTHI OJAMHAKOBOM KOHIIEHTpauuu. B mepByo mpoOHpKY MOJIOXKUIN
CTPYXKKHU ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYXKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Meramia. Haubollee MHTCHCUBHO BBILCICHHE Ta3a HAONIONANN B TPETbeil IPOOHpPKE ¢ HemsBecTHbIM MertamioM. BoCt
BTOpOW NMPOOHMpKE ¢ IMHKOM MHTEHCUBHOCTH BbIJICNIEHUS ra3a Obula MEHbIe, YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIOIIEr0 Ha CKOPOCTb peakiuu, HaOmromanu ydammecsi? 6) Kakoit meramn mor
HaxXOJIUTHCS B TPEThel nmpoOupke? 3anuinTe Ha3BaHUE MeTallja.

4. Ha rpaduke mpeacraBieHa 3aBUCUMOCTh KOHIIGHTPALIMM HCXOAHBIX BEUIECTB M MPOJIYKTOB PEAaKIMH OT BPEMEHHU
NPOTEKaHUs PEaKLUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPAI[MM MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHH INPOTEKAHUS A

peakuuu
Ornpenenure, Kakasi KpUBasi ONUCHIBAET U3MEHEHUE KOHIIEHTPALIMN UCXOAHBIX BEHIECTB, a KaKasi — MPOJYKTOB PEAKIIUH .

S
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MartepuaJIbHO-TeXHHYECKOe o0ecneyeHne

Hudposas n1adoparopus «Podukaad» xumus — 4 Hadopa

Cocras:

Ne HaumenoBanue KOJIMYECTBO
/1

1 becnipoBOHONM MYJIBTUIATYHMK 110 XUMUH 1

2 JlaTYuK ONTHYECKOM INIOTHOCTU 525 1

3 USB Ananrep Bluetooth 5.0 1

4 3apsiiHOE yCTPOMCTBO ¢ Kabeixem Mini-USB 1

5 CoennMHUTENBHEBIA Ka0€eb 1

6 ®reni-nuck ¢ 11O 1

7 CripaBOYHO-METOIUYECKUE PEKOMEH JAINH 1

8 Hab6op maGopaTopHOli OCHACTKH 1

9 Kpatkoe pyKoBOACTBO 0 IKCILTyaTalluu 1

10 ITacnopt 1

Ha0op s1abopaTopHoOii OCHACTKH:

No HaunmenoBanue KOJINYECTBO
/i

1 OuibTPHI | ymakoBka
2 Barnble manouku 5 mTyK

3 [Tunerka gy nepenoca xxuakoctu (ITactepa) 3mi. 1 mTyka

4 [Hnpur 20 mir. 1 mTyka

5 [Tpobupka maboparopHast 1 mTyka

6 baHka kanenbHUIIA C KPBDHKKOM 2 MTYKH

7 CrakaH HU3KHUH CO MIKaJION 1 mTyka

8 TpyOka cumKoHOBaS 1 mTyka

9 3axum ['opmana 1 mTyka




Ha6op OI'D no xumuu

Enununa usmepenust

Ne HaumenoBaHue noka3zareJisi (XapakTepUCTUKH) 3HaveHne nmoka3areJisi (XapaKTepPUCTHKH)
nokasareJisi (MpU HAJTUYHH)
1 I[IpeameTrHas o6;1acTh Xumus
5 Tun nabopa no 3aKpenyienuio u3yuaemylx nem no Habop O no xumuu
npPeoOMemHbIM 001aCMAM OCHOBHO20 00u4e20 00pa306anus
3 Becsl nabopaTtopubie 200r IIT. 1
3.1 | CruproBka nabopaTopHast IIT. 1
3.2 | Boponka koHHUYeCKast IIT. 1
3.3 | [lamouka creknsiHHAs IIT. 1
3.4 | [Ipobupka [1X-14 IT. 10
3.5 | Crakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoii IIT. 2
3.6 | Hununap usmeputenbHblil 2-50-2 CTEKISHHBIN, C IPUTEPTOM IIT. 1
KPBIIIKOU
3.7 | WTaruB auist npodupok Ha 10 THE T IIT. 1
3.8 | 3axum mpoOUPOUHBII IIT. 1
3.9 | lInarens-noxeuka IIT. 3
3.10 | Pa3zgaTouHEIi JIOTOK IIT. 1
3.11 | Habop u3 6 ¢aaxonos no 100 mi 1t XpaHEHUs pacTBOPOB U KOMIUIEKT 5
PEaKTHBOB
3.12 | Habop u3 6 dpmaxonoB mo 30 Mt Uit XpaHEHHUsST PAaCTBOPOB U KOMILIEKT 10
PEaKTUBOB
3.13 | HunuHap nu3MepuTenbHbIid ¢ HocukoM 1-500 IIT. 2
3.14 | Crakan Bbicokuii S00MI IIT. 3
3.15 | Epu a5t MBIThSI TOCY/IbI IIT. 3
3.16 | Epur anst MBITBSI KOO IIT. 3
3.17 | Xanar 6emnblif XJI0mM4aTo0yMaxKHbIH IIT. 2
3.18 | [lepuaTku XMUMHUYECKHE CTOMKHE IIT. 2
3.19 | Ouku 3amuTHBIE LIIT. 1
3.20 | ®unbTpsl OyMaXKHBIE IIT. 100
3.21. | I'oprouee 11 COUPTOBOK 1 0.33




3.22

Ha6op peakTuBoB:

3.23 | AmoMuHuU# (TpaHyIIbl) r 10
3.24 | XKeneszo (cTpyxKa) r 20
3.25 | llunk (Tpanysl) r 10
3.26 | Meap (mpoBoJIOKA) r 20
3.27 | Oxcua menu(Il) (moporok) r 20
3.28 | Oxcun maraust (OPOLIOK) r 20
3.29 | Oxcup amoMuHHS (TIOPOIIOK) r 20
3.30 | Oxcun KpeMHus (TOPOIIOK) r 20
3.31 | PazbaBnennsiii pactBop ComsiHOM KUCIIOTa MJI 250
3.32 | PazbaBnennslii pactBop CepHOlt KuciIoTa M 250
3.33 | PactBop ruapoKcHa HATPUS / TUAPOKCU KU
3.33.1 | oObeM pacTBOpa THAPOKCU] HATPUS / TUAPOKCH]] KaJIUs MII 250
3.33.2 | KOHLIEHTPAIMH THIPOKCUI HATPUS / THAPOKCU] KaTTUs % 10
3.34 | PactBoOp
I'uapokcua Kaiablus:
0o0BeM pacTBopa MIT 50
3.34.1 | T'mapokcu KaJTbIus
3.34.2 | KOHLIEHTpaIHsl pacTBOpa % 10
I'mapoxcnn kanbuust
3.35 | PactBop
Xnopu HaTpust / XJIOPH]T KAJIUS:
3.35.1 | o6beM pacTBOpa MII 50
Xnopua HaTpusl / XJIOpUJ Kaaust
3.35.2 | KOHLIEHTpalHsl pacTBOpa % 5
Xnopua HaTpust / XJIOpUJ Kaaust
3.36 | PactBop
XITOpHT TUTHSL:
3.36.1 | o6beM pacTBOpa MII 50
XJIOpU T TUTHUS
3.36.2 | KOHIIEHTpaIUs pacTBOpa % 5}
XJIOpUJ TUTHUS
3.37 | PactBOp
XJOpUJ KaJIbIUsl/ XJIOPUI MAarHus:
3.37.1 | oOBeM pacTBOpa M 200

X10pua KaJblus/ XJI0pU] Maraus




3.37.2 | KOHIIEHTpaIUs pacTBOpa % 5}
X10pu KaJblust/ XJIOpU MarHus
3.38 | PactBop
Xnopua meau(1l):
3.38.1 | o6bem pacTBOpa MJI 50
Xnopua meau(1l):
3.38.2 | KOHIIEHTpaIHsI pacTBOpa % 5
Xmopun meau(1l):
3.39 | PactBop
XJI0pu1 ATIOMHUHUS:
3.39.1 | oObem pacTBOpa MIT 50
XJ10pu1 aTOMHUHUS
3.39.2 | KOHLIEHTpAIHsI pacTBOpa % 5
XJ10pu1 aTOMHUHUS
3.40 | PactBop
Xmopun xene3a(1ll):
3.40.1 | oObem pacTBOpa MII 50
Xnopun xeneza(1ll)
3.40.2 | KOHIIEHTpaIHsI pacTBOpa % 5
Xnopun xeneza(1ll)
3.41 | PactBop
XJIOpHJT aMMOHMUS:
3.41.1 | o6beM pacTBOpa MII 50
XJI0puJ aMMOHHS
3.41.2 | KOHLEHTpalMsI pacTBOpa % 5
XJI0puJ aMMOHHSI
3.42 | PactBop
Xmopun 6apust
3.42.1 | obbeM pacTBOpa M 450
Xmopun 6apust
3.42.2 | KOHLIEHTpAIHs pacTBOpa % 1
Xmopun 6apust
3.43 | PactBop
Cynbat Hatpus / cynbdar Kanus:
3.43.1 | oOBeM pacTBOpa M 50
Cynbat Hatpus / cynbdar Kanus
3.43.2 | KOHIIEHTpaIUs pacTBOpa % 5}

Cynbat Hatpus / cynbdar Kanus




3.44

PactBop
CynbhaTt Maraus:

3.44.1 | o6bem pacTBOpa M 50
Cynbdar Maraus
3.44.2 | KOHIIEHTpaIUs pacTBOpa % 5
Cynbdar Maraus
3.45 | PactBop
Cynbsdar meau(1l):
3.45.1 | o6beM pacTBOpa M 50
Cynbdat mequ(1l)
3.45.2 | KOHLIEHTpAIHsI pacTBOpa % 5
Cynbdat meau(Il)
3.46 | PactBop
Cynbdar xenesza(Il):
3.46.1 | oObeM pacTBOpa MII 50
Cynbdar xenesza(Il)
3.46.2 | KOHLIEHTpAIHsI pacTBOpa % 5
Cynbdar xkenesza(Il)
3.47 | PactBop
Cynb¢aT nuHKa:
3.47.1 | o6beM pacTBOpa MII 50
Cynbdat nuHka
3.47.2 | KOHLIEHTpAIHsI pacTBOpa % 5
Cynbdat nuHka
3.48 | PactBop
Cynbhart aToMIHUS:
3.48.1 | o6beM pacTBOpa MII 50
Cynbhar aTroMUHHS
3.48.2 | KOHLIEHTpAIHsI pacTBOpa % 5
Cynbhar aTroMUHHS
3.49 | PactBop
Cynbhatr aMMOHUS:
3.49.1 | oOBeM pacTBOpa M 50
CynbhaT aMMOHUS
3.49.2 | KOHIIEHTpaIUs pacTBOpa % 5}
CynbhaT aMMOHUS
3.50 | PactBop
HuTtpat Hatpus / HUTpaT Kanus:
3.50.1 | oOBeM pacTBOpa M 50




HuTtpar naTpus / HUTpatT Kaius

3.50.2 | koHIIEHTpamHs pacTBOpa % 5
Hutpar HaTpus / HUTpAT KaJus
3.51 | PactBop
KapOoHnar HaTpus / kapOOHAT KaJIns:
3.51.1 | o6BemM pacTBOpa MII 200
Kap6onar Hatpus / kapOboHaT Kanus
3.51.2 | KOHIIEHTpaIUs pacTBOpa % 5)
Kap6onar Hatpus / kapOboHaT Kanus
3.52 | PactBop
I'mapokapOoHaT HaTpus / THAPOKAPOOHAT KU
3.52.1 | o6Bem pacTBOpa MJI 50
I'mnpokapOoHatT HaTpus / THAPOKAPOOHAT KU
3.52.2 | KOHIIEHTpalUs pacTBOpa % 5
I'mnpokapOoHaT HaTpus / THAPOKAPOOHAT KU
3.53 | PactBop
®Docdar Hatpus / ocdaT Kamus:
3.53.1 | oOBeM pacTBOpa MIT 50
®docdat HaTpus / ocdaT Kamus
3.53.2 | KOHIIEHTpaIHsI pacTBOpa % 5
®docdat HaTpus / pocdaT Kanus
3.54 | PactBop
Bpomuy Hatpus / GpoMua Kamust:
3.54.1 | oObeM pacTBOpa M 50
Bpomuz HaTpus / OpoMua Kaiaus
3.54.2 | KOHIIEHTpaI¥s pacTBOpa % 5
Bpomuz HaTpus / OpoMu Kaiaus
3.55 | PactBop
Wonua natpus / noans Kamus:
3.55.1 | oOBeM pacTBOpa MIT 50
Wonua HaTpust / voan Kamust
3.55.2 | KOoHIIEHTpaIHsI pacTBoOpa % 5
Wonua HaTpust / noan Kamust
3.56 | PactBop 5% M 50
HuTtpat Gapusi:
3.57 | PactBop
Hurpar xansnus:
3.57.1 | obbeM pacTBOpa M 50

Hurpar kansuus




3.57.2 | KOHIIEHTpaIus pacTBOpa % 5}
Hurpar xanbuus
3.58 | PactBop
Hurpar cepebpa:
3.58.1 | oOBeM pacTBOpa MII 200
Hurpar cepebpa
3.58.2 | koHIIEHTpamHs pacTBOpa % 5
Hutpat cepebpa
3.59 | PactBop
AMMHaK:
3.59.1 | oObem pacTBOpa MIT 50
AMMHak
3.59.2 | KoHIIEHTpaHs pacTBOpa % 5
AMMHak
3.60 | [Tepokcua Bomopoaa MIT 50
3.61 | PacTBOp MeTHIIOpaHX M 50
3.62 | PactBop makmyc MII 50
3.63 | PactBop denondranenn MII 50
3.64 | luctuiuimpoBaHHas BO/Ia M 50
3.65 | MagukaTtopHas Oymara yIaKkoBKa 1

Hoyt6yku: 5

Agquarius CMP NS685U R11
OC — Acrtpa JIunykc
OducHerii naker PIT 7
MaHuynsITOp MBI
Hoyt6yxk 1

DEPO, monens VIP C 1530
OC — Acrtpa JIunykc
OducHsrii naker PIT 7

MaHuynsATOp MBILIb




