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TlosicuuTenpHas 3amucka

[IpumepHas paGouast mporpaMmma Mo XMMHH Ha yPOBHE OCHOBHOI'O 00IIET0 00pa30BaHUs
COCTaBJIEHA HAa OCHOBE IOJIOKEHHH U TPEOOBaHMIA K Pe3yIbTaTaM OCBOSHHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBbl, MPEACTaBIEHHBIX B DeiepalibHOM rOCyJ1apCTBEHHOM
00pa3oBaTeIbHOM CTaHJAPTE OCHOBHOTO O0IIET0 00pa30BaHus, YTBEP)KICHHOTO IPHKA30M
MunucrepcTBa oopazoBanust U Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHO# mporpamMmsI
BOCIIUTaHMsI, OCHOBHO# 0Opa3oBarenbHOoil nporpammsel MBOY COL c. Kanuaka ocHOBHOTO 00111eT0
00pa3zoBaHus, aIaNTHPOBAHHON ITPOrpaMMbl OCHOBHOTO 0b1Iero oopazosanus MbOY COIII c.
Kanunka, npumepHoii paboueii mporpammbl IHCTUTYTa CTpaTeruu pa3BUTHSI 00pa30BaHHS
Poccutiickoit Akagemuun oOpazoBanust M, 2021 1 opueHTHpOBaHA HA PeaTM3AIUIO B LICHTPE
00pa30BaHMs €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOW HanpasiieHHOcTel «Touka pocTay,
co3nanHoro Ha 6aze MBOY COIII c. Kaiimaka XabapoBcKOro MyHHITUIIATBHOTO paliOHa C IETbI0
pa3BUTHS y 00YUYaIOMIMXCS €CTECTBEHHOHAYYHOU, MaTeMaTHu4ecKoi, HH()OpMAIIHOHHOK
rPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEaTUBHOT'O MBILIUICHHUS, COBEPIIICHCTBOBAHUS
HaBBIKOB €CTECTBEHHOHAYYHON M TEXHOJOTMYECKOW HAIIPABIEHHOCTH, a TAKXKE /Ul IPAKTUYECKON
0TpaboOTKH yueOHOro MaTepuana no yueOHoM npeametam «Dusukay, «Xumusa», «buonorus,
«TexHnonorus».

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peaiusaius 00pa3oBaTeIbHBIX POTrPaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOIMYECKOI HaNpaBiIeHHOCTEH, pa3paboTaHHbIX B COOTBETCTBUU C
TpeOOBaHUSIMU 3aKOHOJIATENIBCTBA B chepe 00pa3oBaHus U C YU€TOM pekoMeHaanuii degepaibHOro
orepaTopa yaeOHoro npeamera «Xumus». O0pazoBaTeIbHAs IPOTrpaMMa MO3BOJISIET HHTETPUPOBATH
peann3yeMble 3/1eCh IOJIXO/Ibl, CTPYKTYPY U COJIep KaHUe MIPU OpraHu3aluu o0y4eHus: XuMuu B 8—9
KJIaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIMHBIX yueOHO-MeToandeckux KoMiuiekcoB (Y MK).
Hcnonp3oBanue o00py0BaHus IEHTPa

«Touka pocTa» NO3BOJIACT CO34aTh YCIIOBHA:
e U paCHIMPCHUA COACPKaHNA INKOJIBbHOT'O XUMHUYICCKOT'O O6pa3OBaHI/I$I;

o JJIs1 TIOBBILIICHU S HO3HaBaTCHI>HOI>'I AKTUBHOCTHU o6yqa}0m14xcs[ B €CTCCTBGHHOHaquOI\/JI
obnacru;

e JUIS pa3BUTHSI IMYHOCTH peOEHKa B Mpoliecce 00ydeHUs XUMHUH, €r0 CIOCOOHOCTEH,
(GbopMUPOBAaHUS U YIOBJIETBOPEHUSI COLIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

o JIIA pa6OTLI C OI[apéHHLIMI/I IIKOJIbBHUKaMH, OpTraHru3allui UX pa3BUTUA B PA3JIMIHBIX
o0acTsax O6pa3OBaTeJILHOI>'I, TBOp‘-ICCKOﬁ JACATCIIBHOCTH.

HpI/IMeHHH I_II/I(l)pOBBIC J'Ia60paT0pI/II/I Ha YpOKax XUMUH, YHAIIUCCIA CMOT'YT BBIIIOJIHUTH MHOKCCTBO
J'Ia60paTOpHLIX pa60T " SKCIICPUMCHTOB I10 ITPpOTpaMMe OCHOBHOM IIKOJIBI.

TOUKA \“pocm



HopmaruBHas 6a3a

1.

®denepanbubliit 3ak0H 0T 29 .12 .2012 Ne 273-D3 (pexn . ot 31 .07 .2020) «O6 oOpazoBanuu B
Poccuiickoit @enepanum» (¢ u3M . u goi ., Beryn . B cuity ¢ 01.09.2020) . — URL:

http://www .consultant .ru/document/cons_doc LAW 140174 (nara obpamenus: 28 .09
.2020)

[TacnopT HanmoHanbHOTO NpoekTa «O6pa3oBanue» (yrB. npesunanymom CoBera npu
IIpesunente P® 110 cTparern4eckoMy pa3BUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJ OT
24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&n=319308&demo=1 (nata obpamenus: 10.03.2021)

['ocynapctBennas nmporpamma Poccuiickoii @eneparuu «Pa3Butrie 00pa3oBaHus»
(yrBepxaeHa noctanoBienueM [IpaBurenscrBa PO ot 26 .12.2017 Ne 1642 (pen . ot 22 .02
.2021) «OO0 yTBepxkaAeHNN rocynapcTBeHHON porpammsel Poccuiickoit @enepanuu «Pa3sutue
00pazoBaHUs .

®enepalibHbIN rocy1apCTBEHHBIN 00pa30BaTENbHbIN CTaHJapPT OCHOBHOT'O O0ILEr0
oOpa3oBanus (yTBepkAEH puKkazoM MunucrtepcTBa o0pazoBanus u Hayku PO ot 17
nekadbps 2010 v . Ne 1897) (pen.21.12.2020) . — URL: https://fgos.ru

MeTtoudeckue peKOMEHIAINUH TT0 CO3JJaHUI0 U (PYHKIIMOHUPOBAHUIO JETCKUX TEXHOMAPKOB
«KBanTopuym» Ha 0aze 0011e00pa3oBaTeNbHBIX OPraHU3aluii (YyTBEPKICHBI pACIOPSKEHUEM
MunncrepcTBa npocseiienus PO or 12 susaps 2021 r . Ne P-4)

MeTtoauueckre peKOMEeHIalluy TI0 CO3AaHUI0 U (PYHKIMOHUPOBAHUIO IIEHTPOB HIHU(PPOBOTO
obpazoBanus «IT-ky0» (yTBEpKIeHbI pacnopsikeHueM MuHucTepcTBa nmpocsetienus PO ot
12 suBaps 2021 r . Ne P-5) http://www.consultant.ru

MeTtoauueckre peKOMEeHIalluy TI0 CO3AaHHI0 U (PYHKIMOHUPOBAHUIO B
00111€00pa30BaTEeIbHBIX OPraHU3AIUSIX, PACTIONOKEHHBIX B CEJILCKONH MECTHOCTH U MaJIbIX
ropojiax, IEHTPOB 00pa30BaHMsl €CTECTBEHHOHAYYHON U TEXHOJOTHYECKOW HANIPaBIEHHOCTEN
(«Touxa poctay) (yTBEpKI€HBI pacnopshkeHneM MuHHUCTEpCTBa pocBenienus Poccuiickoit
®epepanuu ot 12 suBaps 2021 r . Ne P-6) . —

http://www.consultant.ru/document/cons_doc_ LAW_374694
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TOUKA \’pocm
¥ KpaTKOG OIMHMCAHUE IMTOAXOJ0B K CTPYKTYPHUPOBAHHUIO MATCPHUAIIOB

B obpazoBarenbHoill iporpamme (OI1) npeacTaBiieHbl caeayOLUIE pa3iebl:
MeTo/bI H3y4eHHsI BEIIECTB U XUMUYECKUX SBICHUH. DKCIIEPHMEHTAIbHBIE OCHOBBI XUMHH.
[lepBOoHaYaIbHBIC XUMUYECKUE TTOHSATHSL.

PacTtBOpBI.

1
2
3
4. OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUM.
5. Teopus 31€KTPOIUTUIECKON JUCCOLMALIUY.

6

XuMmudeckue peaKkinu.
7. XUMHYECKHUE DJIEMEHTHI (CBOﬁCTBa MCTaIJIOB, HCMCTAJLJIOB M UX COGHHHeHHﬁ).

B 0CHOBY BBIJIEIEHHS TAKUX PA3/EIOB 3aJI0KEH XMMUYECKUN SKCIIEPUMEHT, TPaJULIMOHHAs
cuctema n3ydeHust XumMuu. OCHOBHOM GopMoii yueOHON AESITENbHOCTHU SABISETCS XUMUYECKUI
9KCHEPUMEHT, IPOBOJUMBIH B BUJIE 1a00PATOPHBIX, IPAKTUUYECKUX PadOT U IE€MOHCTpALHA.
JIeMOHCTpallMOHHBIN YKCIIEPUMEHT ITPOBOJUTCS B TOM CIIy4ae, €CJIM OH ONACEH JJIs BBIIIOJIHEHUS
YUYalIMMUCS UM UMEIOLIMICS TPUOOP MPENCTaBIEH B €IUHCTBEHHOM IK3EMILISPE.

Jns u3yueHus npeaMeTa «XUMHUs» Ha 3Tarie OCHOBHOTO 00m1ero oopasoBanus orBoautcs 1364acos:
8 ximacc - 68 gacos; 9 kiacc - 68 yaco. /lanHas oOpa3oBaTenpHas MporpaMma 00ecrneunBaeT
YCBOCHHUE YUYAIIUMHUCS BAKHEUIINX XMMHUYECKHX 3aKOHOB, TEOPHI U MOHATHIA; (POPMUPYET
IIPEICTABIICHUE O POJIM XMMHUU B OKPYKAOIIEM MUPE U KU3HU dernoBeKa. [Ipu 3ToM ocHOBHOE
BHHMaHHE yICISETCS CYIHOCTH XUMHUYECKUX PEaKLUil 1 METOJ]aM MX OCYIIECTBIICHHUSI.

OnHUM U3 OCHOBHBIX MPUHIIMIIOB TOCTPOEHUS IPOrpaMMBbI SIBJII€TCS IPUHIIUIT TOCTYITHOCTH.
OKCepUMEHTAJIbHBIE TaHHBIE, TOJYYEHHBIE YYAIIUMUCS NPU BBIMOJIHEHUN KOJIMYECTBEHHBIX
OIIBITOB, MTO3BOJISIFOT YYAIIMMCS CAMOCTOSITENILHO JIE€NATh BBIBOJIBI, BBISBIIATH 3aKOHOMEPHOCTH.
[Tonxo/ibl, 3a7105KEHHBIE B COJIEpPKaHNE IPOrpaMMBbl Kypca, CO34at0T HEOOX0AUMBbIE YCIOBUS IS
CHCTEMHOI'0 YCBOCHHUS y4YalllUMHUCS OCHOB HAayKH, JUIsl 0OecrieueH s pa3BUBAIOIIEr0 U
BOCIHTHIBAIOLIETO BO3AEHCTBHS 00YUEeHMsI Ha IMYHOCTD ydauierocsi. @opmupyemble 3HaHUS JOTKHbI
CTaTh OCHOBOM CHCTEMBI YOEKACHUH IIKOIbHUKA, LIEHTPAIbHBIM SJPOM €r0 Hay4HOTO
MHUPOBO33PEHUS.

TOUKA \'POCTA .
3 Ornucanne MaTepuaIbHO-TEXHUUYECKOU 0a3bl IieHTpa «Touka pocTay,

HCIOJIb3YEMOTO JUIsl peanu3auiuo0pa3oBaTeIbHbIX IPOrpaMM B paMKax MPErnogaBaHusl XUMUU

Hugpoeasn (komnvromepnasn) navopamopusn (LIJI), nporpaMMHO-anmmapaTHbI KOMITIEKC,
JATYMKOBAs CUCTEMAa — KOMIUIEKT y4eOHOro 000py10BaHUs, BKIIOYAIOLIHIA N3MEPUTEIbHBIN OJI0K,
uHTEepdeiic KOTOPOro MO3BOISIET 00ECIIeYNBATh CBA3b C IEPCOHATBHBIM KOMITBIOTEPOM, U HAOOP
JATYUKOB, PETUCTPUPYIOIINX 3HAUCHUS PA3IMUHBIX (U3UUYECKUX BETUYHH.

Jamuuk memnepamypsl na1amuno6blil — IPOCTON U HANEKHBIN NATYUK, IPEIHA3HAYCH IS
U3MEPEHMS TEMIIEPATYPBI B BOJHBIX PaCTBOPAX U B ra3oBbIX cpefax. ViMeer pa3inyHblil 1uana3oxn
n3mepennit ot —40 1o +180 °C. TexHnueckne xapaKTepUCTUKH TaTYMKA YKa3aHbl B MHCTPYKIIUH 10
DKCILTyaTaluu.



Jlamyuk memnepamypsl mepmonapHulil NpeaHa3HadYeH 14 u3Mepenus remmeparyp a0 900 °C.
Hcnonp3yeTcs mpy BHIMOTHEHUH PabO0T, CBSI3aHHBIX C U3MEPEHUEM TeMITepaTyp IUIaMEHH, IJIaBICHUS
Y Pa3JI0KEHUs BELIECTB.

Hamyuk onmuueckon niomuocmu (Koaopumemp) — NIpeIHA3HAYECH U1 U3MEPEHUS ONITUYECKOMN
IUIOTHOCTH OKPAILIEHHBIX pacTBOPOB. Mcnonb3yercs npu usydeHun teM «PactBopbi», «CKOpOCTh
XUMHYECKHUX PEAKIIHii», ONpe/Ie]IeHMH KOHIIEHTPALUU OKPALICHHBIX HOHOB.

Jamuux pH nipeiHazHayeH 1Jis U3MEPEHUS BOAOPOIHOrO rokazatesns (pH) BoAHBIX pacTBOPOB B
Pa3IMYHBIX UCCIICTOBAHUSIX OOBEKTOB OKPYKAIOIIEH CPEIbl.

Jlamuuk 3n1ekmponpoeooHocmu ipeTHa3HAYCH U U3MEPCHUS YICIBHOW 3JICKTPOIIPOBOAHOCTH
YKHUJIKOCTEH, B TOM YHUCIIC M BOJHBIX PACTBOPOB BelIecTB. [IpruMeHseTcst pu N3y4eHUU TeOpUr
ANEKTPOIUTUICCKON TUCCOIMAIINH, XapAKTEPUCTHK BOTHBIX PACTBOPOB

Jlamuuk x10puo-uonoee VCronb3yeTcs sl KOTUYECTBEHHOTO ONPEACTICHHS COJIEpKAaHUI HOHOB
XJIOpa B BOJHBIX PACTBOpax, MOYBE, NPOAYKTaX MUTaHUs. K qaTuyuKy moaKiIrodaeTcst
noHocenekTuBHbIN 1ekTpoa (MCI) (padounii 351eKTpo ), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT
KOHIIEHTPAIIUU OIPEAEIIEMOro HOHA, B JAHHOM Clly4ae OT KoHueHTpauuu annonoB CI'. Ilorenuan
HCD omnpenensitoT OTHOCUTEIBHO IEKTPOIa CPaBHEHHMS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

ﬂamuuk Humpam-uoHoe 1npcaIHa3Hav4CH MJId KOJIUYCCTBCHHOI'O OIIPCACICHNA HUTPATOB B
Ppa3IMIHbIX 00BeKTax OKPY)KaIOHleﬁ Cpeabl: BOJAC, OBOIIAX, (bpYKTaX, KOJIOACHBIX U3CIUAX U T.O.

Mukpockon yugpoeoii ipeiHa3HAYEH IS U3Y4YeHUs (OPMBI KPUCTAILIIOB ¥ HAOIOICHHS 32 POCTOM
KPHUCTAJLJIOB.

Annapam 013 npoeedenusn xumuueckux peaxyuii (AIIXP) npenHazHadyeH a5 MOJIYYCHUS U
JEMOHCTpPAIMK CBONCTB TOKCHUYHBIX MAPOB M ra30B. JTH BEIIECTBA MOTY4YalOTCs B KOJI0Oe-peakTope, u
IIpYU HarpeBaHuu (1in 6e3 HarpeBaHusl) ra3000pa3Hble BEIIECTBA IPOXOIAT YepPe3 MOTIOTUTENIbHBIE
E€MKOCTH (HAcaJIKi) C paCTBOPaMH PEareHTOB, BCTYNAIOT C HUMH B peakiuio. M30bpIToK ra3a
NOTJIOUIAeTCs KUAKUMU U TBEPABIMU peareHTaMH, a TaK)Ke aKTHBUPOBAHHBIM YIVIEM. ANapar Jaiie
BCEr0 UCHOJB3YIOT JIsl IOJYyYEHUS U IEMOHCTPAIMK CBOMCTB XJI0pa, CEPOBOOPO/IA.

Ilpubop ona oemoncmpayuu 3a6UCUMOCMU CKOPOCMU XUMUYECKUX PEAKW ULl OM PA3TUYHBIX (PaK
mMOpOo6 UCTIONB3YIOT NP U3y4eHUH TeMbl «CKOpPOCTh XMMHUUECKON peakIMu» U TEII0BOro 3 ¢dexra
xuMHu4eckux peakuuil. [IpuGop 1a€T BO3MOKHOCTh KCIIEPUMEHTAIBHO UCCIIE0BaTh BIUSHUE Ha
CKOPOCTh XUMHUYECKUX PEAKIUI CIEAYIOUNX (PAKTOPOB: MPUPO/Ibl pEarupyroLInX BELIECTB,
KOHIIEHTPALMHU pearupyromiyx BeLecTB, IO T'paHULIbl pa3ziena (a3 B FeTepOreHHbIX CUCTEMAax
(TTOBEPXHOCTH COMPUKOCHOBEHHS MEXKY PEarupyrolMMH BEIIECTBAMU ), TEMIIEPATYPBI,
KaTajan3aTopa, UHTHOUTOpA.

ITunemka-003amop — NpUCIIOCOOJIEHUE, UCTIONB3YEMOE B JIAOOPATOPUH JUIsl OTMEPUBAHUS
ornpenenéHHoro 00bEMa KUIKOCTU. [IUMeTKy BhITYCKal0TCs IEPEMEHHOTO U OCTOSIHHOTO 00bEMa. B
KOMIUIEKTBI 000py/I0BaHuUs AJ11 MEAUIIMHCKUX KJIACCOB BXOJAT yI0OOHbIE MUIETKHU- 103aTOPBI
OJITHOKaHaJIbHbIE, TO3BOJIIOIINE HACTPOUTh HEOOXOIMMBINA 00BEM OTOMpPAEMON KUKOCTH B TPEX
Pa3IMYHbIX AUANA30HAX.

Bana kombunuposannaa nperHazHadeHa JUlsl HarpeBa CTEKISIHHBIX M (pappopoBBIX COCYI0B, KOTAa
TpeOyeTcst co3AaTh BOKPYT HArPEeBaeMOro cocyia paBHOMEpPHOE TeMIIepaTypHOe 1oJie, n30exarb
HCITOJIb30BAaHNs OTKPBITOrO INIAMEHH U PACKAJIEHHOM 3JIeKTpruecKkon crimpanu. Kopryc
KOMOWHUPOBaHHOM 0aHM ceaH u3 amoMuHus. KuakocTHas 4acTh KOMOMHUPOBAaHHOW OaHU
3aKpBIBACTCS KOJIbLAMU PA3JINYHOIO JUAMETpa.

Ilpuébop ona nonyuenus 2a3z06 ViCiONb3yeTCs IS MOJIYYeHUs HEOOIBIIUX KOIUYECTB ra3oB:
BOJIOPOJIa, KHCIIOpoaa (U3 MePOKCHIa BOIOPOIa), YITIEKHCIIOTO ra3a.



TOUKA i‘pocm
3 Pabouast nporpamma no xumuu A1 8—9 kiaaccos

¢ HCIOJIb30BaHUEM 000pynoBaHus HeHTpa «Touka pocra»

Ha Ga3ze nenrtpa «Touka pocTta» obecneunBaeTcs peajnzalus 00pa3oBaTeabHbIX IPOrpaMM
€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HaNpaBIeHHOCTEH, pa3pab0TaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMH 3aKOHO/IATENILCTBA B cepe 00pa3oBaHus U ¢ yuéToM pekoMeHaanuii deaepaibHOro
oreparopa y4eOHoro npeamera «XumHs».

OO0pazoBarenbHast MPorpaMma Mo3BOJISIET MHTETPUPOBATH PEATU3YEMbIE TIOIXO/IbI, CTPYKTYPY U
coJiepKaHue TIPU OpraHu3auyu o0y4eHHs XUMUU B 8—9 Kitaccax, BRICTPOSHHOM Ha 0a3e Jr00ro u3
JIOCTYITHBIX Y4eOHO-MeToArn4YecKuX KomIuiekcoB (YMK).

Hcnonw3oBanue odopynoBanus «Touka pocra» npu peanuzauuu aanHoit Ol mo3Bossier co3nath
YCIIOBUSI:

e JUIS paCIIMPEHUs COJACPIKAHUS IIIKOJLHOT0 XUMHUIECKOT0 00pa3oBaHus;

e IS TMOBBINICHUS MTO3HABATEIILHON aKTUBHOCTH O0YUYAIONINXCS B €CTECTBEHHOHAYIHOM
obnacry;

® IS Pa3BUTHUs JIMYHOCTH PEOEHKA B IpoIecce 00yUSHHsI XUMHH, €T0 CITIOCOOHOCTEH,
(GOpPMHUPOBAHUS U yIOBJICTBOPCHHSI COITMAIBEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

e IS pa0OTHI ¢ OTapEHHBIMU IIKOJLHUKAMHU, OPTAHU3AIMH WX PA3BUTHUS B PA3IMYHBIX
obnactsx 00pa3oBaTEeIILHOM, TBOPUYECKOM JIEATEITHHOCTH.

HopMmbl ouieHoK 3a Bce BUABI MPOBEPOUHBIX padoT

«5» — ypOBEHb BBITIOJIHEHUS TPEOOBAHHI 3HAYUTENILHO BBIIIE YIOBIECTBOPUTEIHHOTO: OTCYTCTBHE
OIMOOK, KaK 1O TEKYIIEMY, TaK U 10 MPEAbLIyIIeMy YIeOHOMY MaTepuainy; He 0oJiee OqHOTO
Henouéra.

«4» — ypoBeHb BBINIOJHEHHs TPEOOBAaHUH BHIIIE YAOBIECTBOPUTEIHHOTO: HATMUKE 2—3 OMIMOOK WITN
4—6 He1ou€TOB MO TEKYIIEMY yueOHOMY MaTepuaiy; He 6oJiee 2 omnOOoK i 4 HEJJOUETOB 1O
MPONHJICHHOMY MaTepHally; UCIOJIb30BaHHE HEPAllMOHAIBHBIX IPUEMOB pPEIlIeHUs] y4eOHOH 3aJauu.

«3» — MOCTATOYHBIM MUHUMAJIbHBIA YPOBEHD BBITIOJIHEHUS TPEOOBAHUIM, TPEIBIBISEMBIX K
KOHKpETHOMU pabore: He 6onee 4—6 ommbok mwin 10 HeTo4YETOB M0 TEKyIIeMy Y4eOHOMY MaTepHally;
He O6osee 3—5 ommOOK WK He OoJiee 8 HEOYETOB MO MPOUJICHHOMY Y4eOHOMY MaTepuaty.

«2» — ypOBEHb BBHITIOJTHEHUS TPEOOBAHMI HIKE YAOBIETBOPUTEIBHOTO: HANIMYKE Oosiee 6 ommdoK
win 10 HeJJ0YeTOB Mo TeKyIleMy MaTepuaiy; 6ojee 5 omuOoK win 6osee 8 HEOUETOB MO
IpoilieHHOMY MaTepHaiy.

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 nMpeaMera « XuMHsD)

I/I3y‘-ICHI/IC XMMHHU B OCHOBHO IIIKOJIE HaIlpaBJICHO HA NOCTHIKCHUC O6y‘-IaIOH_[I/IMI/IC$I
JIMYHOCTHBIX, MCTAIMPCAMETHLIX U IPCIMETHBIX PC3YJIbTATOB OCBOCHUSA y‘-ICGHOI‘O npeamera .

JInuHOCTHBIE pe3yJIbTaThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHHSI IPOTPaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
JOCTUTAIOTCS B X0JI€ 00Y4YEHUSI XUMHUH B €IMHCTBE YU€OHOH M BOCIIUTATEIbHON JAEATEIbHOCTH,
OpraHHu3ali B COOTBETCTBUHU C TPAJUIIMOHHBIMH POCCUNCKUMHU COLIMOKYIBTYPHBIMH U TyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B 00IIIECTBE MMPAaBUJIAMU U HOPMaMU MOBECHUS, U
CIOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMATIM3AMN 00yYarOIUXCS.

JIM4YHOCTHBIE PE3YJIbTAThI OTPAKAIOT C(I)OpMI/IpOBaHHOCTB, B TOM YMCJIC B 4aCTH:



Hampuomuuecxozo seocnumanHuA

® I[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY U HAYUHOMY
HaCJICIUO, IOHUMAaHWs 3HAYCHUA XUMHUYECKOU HAaYKH B )KU3HU COBPECMCHHOI'O O6H.[eCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOM MH(POPMAIMEH O MEePEAOBBIX JOCTHKCHUSIX H
OTKPBITUAX MHpOBOI;’I U OTECUECTBCHHOU XUMHHU, 3aUHTCPECOBAHHO CTH B HAYYHBIX 3HAHUAX
00 ycTpolicTBe MUpa U 00IIeCTBa.

I'pasicoanckozo eocnumanus

® [IPEICTaBIICHUS O COLMAIBHBIX HOPMAX U MPABUIIAX MEXIMYHOCTHBIX OTHOLLIEHUH B
KOJIJICKTHBE, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JIeATEIbHOCTH MPH BHITTIOTHEHUH
yueOHBIX, I03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO U B3aUMOIIOMOILM B IPOLIECCE ITOU
yueOHOI NesTeIbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U IMOCTYIKH CBOUX
TOBApHUIIEH C MO3ULMU HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUM
MOCTYIKOB.

llermocmu HAYYHO020 NO3HAHUA

®  MHUPOBO33PEHYCCKUX IPEJICTABICHUN O BEIIECCTBE U XMMHUYECKOHN peaKIluH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIUX OCHOBY JIJIst
MOHMMAaHUA CYIIHOCTHA HAyYHOU KapTUHBI MUPA; MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PA3BUTUSI IPUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C IPUPOIHOU Cpeoit, O
POJIM XMMHUH B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

® [I03HaBaTEJIbHBIX MOTUBOB, HAMIPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUN IO XUMHH,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

® TI03HABATENbHON U MH(GOPMAIIMOHHON KYJIBTYPhI, B TOM YHCJIC€ HABBIKOB CAMOCTOSITEIIbHOU
paboThl ¢ yUeOHBIMH TEKCTAMU, CITPABOYHOM JIUTEPATYPOH, JOCTYITHBIMH TEXHUUYECKHUMHU
cpencTBaMu HH(OOPMAITMOHHBIX TEXHOJIOTHH;

e HHTepeca K 00YYSHHIO U MO3HAHUIO0, TF0003HATEIHHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHMIO, UCCIIEIOBATEILCKON JEATEILHOCTH, K OCO3HAHHOMY BEIOOPY
HaIPaBJIECHHOCTH M YPOBHS OOYUYECHHS B JAIbHEHIIIEM.

Dopmuposanusn Kyaibmyput 300p06bs

® OCO3HaAHMS IIEHHOCTH YKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBbBIO, YCTAHOBKHU
Ha 37I0pOBBIN 00pa3 )KU3HM, OCO3HAHUS MTOCIICIACTBUI M HEMPHUITHS BPEIHBIX TPUBBIYCK
(ynotpebneHus ankoroisi, HAPKOTHUKOB, KypeHHs ), HEOOXOIUMOCTH COOTIOACHUS MTPaBUI
0€30MacHOCTH NMPH 00paIIEHNH ¢ XUMHUYECKUMHU BEIIECTBAaMH B OBITY U pealbHON KU3HU.

Tpyooeozo eocnumanusn

® KOMMYHUKATHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO MOJE3HON, yueOHO--
HCCIIEIOBATENILCKOM, TBOPYECKON U APYTUX BUJAX AEATEIBHOCTH; HHTEpECa K
MPaKTUYECKOMY U3YYCHHIO TTPOQEeCcCHil U Tpyaa pa3InyHOTO POJIa, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUH MO XUMHUU, OCO3HAHHOTO BHIOOpA MHIMBUYaTbHOM
TPACKTOPHUH MPOJOJKEHHUST 00pa30BaHUs C YUYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX UHTEPECOB U NOTPEOHOCTEM.

IKonozuueckozo eocnumanus

® DHKOJIOTHYECKH I1e1eCO00Pa3HOro OTHOLICHHUS K MPUPO/IE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, TOHUMAHNUS [IEHHOCTH 3710pPOBOTO 1 0€30MacHoro 00pasa )K1U3HH,
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3]I0POBbIO,
OCO3HAHHUS IEHHOCTHU COOIIOACHHUS ITpaBuJl 0€30MacHOr0 NOBeIeHUs IpU padoTe ¢
BEIIIECTBAMH, a TAKXKE B CUTYaLUsIX, YIPOXKAIOIINX 310POBBIO U KU3HU JIIOACH;



e CcrocoOHOCTH MPUMEHATH 3HAHMS, TOJTydaeMble IPU U3YUYCHUH XUMUH, JUIS PELICHU 3ajad,
CBSI3aHHBIX C OKPY’KAIOLIEH IPUPOJAHON CPENOM, IIOBBILIEHUS YPOBHS 3KOJIOIMYECKOM
KYJIBTYpbl, OCO3HAHUS II100aJIbHOIO XapaKTepa SKOJIOTHYECKUX MPo0IIeM U ITyTel X
pELICHUS IOCPEICTBOM METOI0B XUMHUH;

® HKOJIOTMYECKOTO MBIIIICHUs, yMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEIILHOM,
KOMMYHUKAaTUBHON Y COLIMAJIBHOM IIPAKTHUKE.

MetanpeameTHble pe3yJibTaThl

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACTSAIOT 3HAYUMbIE I YOPMUPOBAHUS
MHUPOBO33PEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPUs, IPUHLIUI, TUIOTe3a, (haKT, cucTema,
IIPOLIECC, SKCIIEPUMEHT U JP.), KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX YU€OHBIX MpeaMeTax
¥ TIO3BOJIAIOT HA OCHOBE 3HAHUHN M3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O LIETOCTHOM
HAy4YHOU KapTUHE MHpPA, U YHUBEpCcaJbHbIe yueOHbIE AelicTBUA (IT03HABATENIbHBIE,
KOMMYHHKATHBHEIE, PETYJISITUBHBIE), KOTOPBIE 00eCTIeYnBa0T ((OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

MeTaHpeI{MeTHHe pPE3yIbTaTbl OCBOCHUA 06p330BaTeHBHOﬁ IIporpaMMebl 110 XUMHUHU OTPAXaArOT
OBJIaZICHUC YHUBCPCAJIbHBIMU ITIO3HABATCIIbHBIMU HeﬁCTBHHMH, B TOM YHCIJIC:

Bbazoevimu nozuueckumu oeticmeuamu

® YMEHHEM HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIUICHUS IPU OCBOSHUYU 3HAHUM:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIACIATH UX XapaKTEepPHbIE MPU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C APYTHUMH MOHITHUSIMU ), HCTIOJIB30BaTh MOHITHS JIJIs1
00BsCHEHUS OTJENbHBIX ()AaKTOB U SIBJICHUIA; BHIOMPATh OCHOBAHUS M KPUTEPUH IS
KJIACCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUICCKIX PEAKIIUI; YCTAaHABIMBATH IPUYUHHO--
CJIEICTBEHHBIE CBSA3H MEKIy 00BEKTaMU U3Y4EHUS; CTPOUTH JIOTUUECKUE PACCYKICHUS
(MHIYKTUBHBIC, IEyKTUBHBIE, 10 aHAJIOTHH); IEJIaTh BHIBOJIbI M 3aKJIFOUCHUS,

® YMEHHEM MPUMEHSTH B MIPOIIECCE MO3HAHUS CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
UCIIONIb3YEMbIE B XHMHH, TPEOOPa30BHIBAThH MIMPOKO MPUMEHSIEMbIE B XUMUHU MO/JICIbHbBIE
MIPEICTABJICHHS — XUMHUYECKUHN 3HAK (CUMBOJI DJIEMEHTA), XUMUUYECKast popMyIia u
ypaBHEHHE XMMHUYECKOM peaklluyi — MpU PellieHuu y4eOHO-TI03HABaTEeIbHBIX 3a/1a4; C
Y4E€TOM ITUX MOJIETBHBIX MPEACTABICHHUI BBISBIISATH U XapaKTePU30BaTh CYIIECTBEHHBIC
MIPU3HAKU U3Y9aeMbIX O0BEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIHI.

Bba3zoevimu uccnedoosamenvckumu 0eiiCmeuUAMU

® YMEHHMEM HCIIOJIB30BaTh IIOCTABJIIEHHBIE BOIIPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHUS, a
TaKXe B Ka4YeCTBE OCHOBBI /ISl (POPMUPOBAHUS TUIOTE3bI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHUI;

e puoOpeTeHHe OMbITa 110 IUIAHUPOBAHUIO, OPTaHU3ALMHU U TPOBEICHUIO0 YUEHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0/1aTh 32 X0 JIOM IpOIlecca, CaMOCTOATEIbHO MPOrHO3UPOBATh
€ro pe3yibTar, (GOpMyIHpOBaTh 0O0OIIEHUS U BBIBOJIBI 10 pe3ysIbTaTaM IPOBEAEHHOTO
OTIbITa, UCCIIEI0OBAHUS, COCTABIISITh OTUET O MPOJIEIAHHON padoTe.

Paobomoii ¢ ungpopmavueii

e yMEHHUEM BBIOMpATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH UH (POPMAIIHIO Pa3IUYHBIX BUIOB
1 (GOopM IPECTaBICHUS, IOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMHUECKOTO COJIEpXKaHUs, CIIpaBOYHbIE TOCOOHs, pecypcsl IHTepHeTa);

® yMEHHUEM IPUMEHATH pPa3IMYHbIe METO/IbI U 3aIPOCHI NIPH 110 HCKe U 0TOOpe HHPOPMALIUHU U
COOTBETCTBYIOIMX JIaHHBIX, HEOOXOAUMBIX ISl BHITOJHEHUS! y4EOHBIX U TO3HABATENbHbIX
3aJa4 OINpeIeIEHHOr0 THIA; MPUOOPETEHUE OMbITa B 001aCTH MCIIOIBb30BAHMS



MH(OPMaLIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUI1, OBJa/IeHNE KYJIbTYypOil aKTUBHOTO
WCIIOJIb30BaHUs PA3IMYHBIX TIOMCKOBBIX CUCTEM;

® yMEHHUEM HCIOJb30BATh U AHATM3HPOBATH B MPOLIECCEe YUCOHOI U UCCIeI0BATEIbCKON
JeSITeIbHOCTH NH(POPMALIHMIO O BIUSHUH IPOMBIIIJICHHOCTH, CETTLCKOTO X03HUCTBA U
TPaAHCIIOPTa HA COCTOSIHUE OKPYXKAIOLIEH PUPOIHON CPEIbL.

Yuueepcaﬂbubmu KOMMYHUKAMUGHbIMU oelicmeusamu

® yMEHHEM 3a/1aBaTh BOIIPOCHI (B XOJI€ IMaIora /Ui AUCKYCCUH) M0 CYIIECTBY 00CYyKIaeMon

TEMBI, POPMYJINPOBATH CBOM MPEIOKEHUSI OTHOCUTENFHO BBIMOJIHEHHS MTPEII0KEHHON
3a/1a4u;

° HpI/IO6peTeHI/IC OIIbITa IPE3CHTAWU PE3YJIbTATOB BBIIIOJTHCHUA XUMHUYCCKOT'O SKCIICPUMECHTA

(;1abopaTtopHOro OrbITa, Ta00PATOPHOM PabOTHI IO UCCIEAOBAHUIO CBOMNCTB BEIIECCTB,
y4eOHOTO MTPOEKTA);
® 3aWHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM ITO3HABATEIBHOMN 1

HCCIICIOBATCIbCKON ICITCILHOCTH IIpU pCUHICHUHN BO3HUKAIOIIUX HpO6JIeM Ha OCHOBC yqéra
06H_II/IX HHTCPCCOB U COIIaCOBAHUA MO3ULIUHN (O6CY)K,I[€HI/IH, oOMeH MHCHUSAMHU, <MO3T'OBBIC

HITYPMBI» U Jp.).

Ynueepcanvnvimu pecynamuenvimu deiicmeuamu

® YMCHHEM CaAMOCTOATCIIBHO OIPECACIIATE HCIIU ACATCIbHOCTH, INITAaHUPOBATh, OCYIICCTBJIATD,
KOHTPOJMPOBATH U IIPHU HCO6XOI[I/IMOCTI/I KOPPCKTHPOBATL CBOIXO ACATCIbHOCTD, BBI6I/IpaTB

HanOosee 3¢ (heKTUBHBIE CIIOCOOBI peIeHUs] Y4eOHBIX U TO3HABATEIBHBIX 3a/1a4,

KOPPEKTUPOBATh MPEATIOKEHHBINA aNTOPUTM JACUCTBUN TIPU BBHITIOTHEHUH 3a/IaHU C YIETOM

MMOJIYYCHHA HOBBIX 3HaHHUHR 00 HN3y4acMbIX 00BEKTAX — BCIICCTBAX U PCAKIIUAX

¢ YMCHHEM UCIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTLI, ITPCJIaracMbIC B YCJIOBUU 321[[3HI/H71.

IIpeameTHbIe pe3yabTaThI
B cocraBe npeaMeTHBIX Pe3yJabTaTOB [10 OCBOCHUIO 0053aTE€IbHOTO COAEPIKAHNUS,
YCTAHOBJICHHOT'O IaHHOM MPUMEpHON paboyeil mporpaMMoii, BBIJIENIAIOT: OCBOCHHbIE

00ydJaronMMucs HayqHble 3HAaHUSI, yMEHHS U CIIOCOOBI JIEHCTBUM, crienuruuecKue s MpeaMeT HOM

obactu ((XI/IMI/ISI)), BUBI ACATCIIBHOCTH IO MMOJIYYCHHUIO HOBOI'O 3HAHUA, €TO UHTCPIIPETAINUU,
npeo6pa30BaHmo U MPUMCHCHUTIO B PA3JIMYHBIX y‘le6HBIX " HOBBIX CUTYyallUAIX.

[IpenMeTHBIE pe3yabTaThl IPEICTABICHbI 10 TOAaM 00YUYEHHs U OTpaxaroT CPOPMUPOBAHHOCTD Y

00y4aroImuxcs CIeIyOIUX YMEHHUI:

8 KJIACC

1. packpvleamsb CMBICII OCHOBHBIX XUMHUYCCKHUX MMOHSTHH: aToOM, MOIJICKYJIA, XHUMHYSCKHI
9JICMCHT, ITPOCTOC BCUICCTBO, CIIOKHOC BEIIECTBO, CMCCh, BAJICHTHOCTb, OTHOCUTCJIbHAA

aTOMHas U MOJICKYJISIpHas MaccCa, KOJIMYCCTBO BCUIECTBA, MOJIb, MOJIsIpHAad Macca, MacCcoBasd

J0JIA XUMHYCCKOT'O 3JICMCHTA, MOJ'ISIpHBIﬁ 06’LéM, OKCH I, KMCJIOTa, OCHOBAHHUC, COJIb,

3EKTPOOTPHUIIATENLHOCTD, CTENIEHb OKUCICHMSI, XUMHUECKasl peakius, TemIoBon a3 ekt
peakImu, KIacCupUKaIMs peakluid, XAMUYECKasi CBS3b, paCTBOP, MacCOBast JI0JIsI BELIECTBA B

pacTBope;

2. uiniocmpupoeams B3aUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUM (CM LIT. 1) " NPpUMCHSTH

9TU MOHATHUS IPHU OIMMUCAHWUU BCIICCTB U UX npeBpameHI/Iﬁ;

3. ucnonvb3oeams XUMUYECKYIO CHMBOJIMKY /ISl COCTaBICHUS ()OPMYJI BELIECTB M yPaBHEHUH

XUMUYECKHUX PEAKINN;



4.

5.

10.

11.

1.

onpeoensms BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; CTENICHb OKHCICHUS
DJIEMEHTOB B OMHAPHBIX COCTMHEHUSX; MPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIACCy
coeuHeHuH 1o hopMysiaM; BUJ XUMUYECKOM CBSI3U (KOBaJIEHTHAs U HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

packpwieams cmvica iepuoanueckoro 3akona /1. . MenzeneeBa: 1eMOHCTpUPOBATh
[OHMMAaHNE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX
HIOJIOKEHHS B IEPUOINUECKOM CUCTEME; 3aKOHOB COXPAaHEHUS MacChl BELIECTB, IIOCTOSHCTBA
COCTaBa, aTOMHOMOJIEKYJIIPHOIO YYEHHUs1, 3aKOHAa ABOTa/IpO; ONUCHIEAMb U
xapaxmepu3zosams TaOIMUHYIO (HOPMY NEPUOINYECKON CUCTEMbI XUMHUUECKUX JIEMEHTOB!
pas3nnvaTh NOHATHS «TJaBHAsg noarpymnmna (A-rpynmna)» u «rmodounas noarpynmna (b--
rpymnmna)», Majble U 00JbIINe EPUOABL; coomHocums 0003HaAUEHMSI, KOTOPbIE UMEIOTCS B
tabinue «llepuoauueckas cucreMa xumuueckux anemeHToB 1. . MenneneeBa» ¢
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsilt
A1pa, 001Iee YKCIIO IEKTPOHOB U PACHPEENICHUE UX IO AIEKTPOHHBIM CIIOAM);

KAaccuuyupoeams XAMAYECKHIE HIEMEHTHI; HEOPTraHUYECKHUE BEIIECTBA; XUMHUUECKUE
peakuuu (TI0 YUCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIDIOBOMY 3 (DEKTy);

xapaxkmepuzoeams (Onucvléams) 00IINE XMMUUECKHUE CBOMCTBA BEILECTB PAa3INYHBIX
KJIACCOB, MOJITBEP K 1asl OMKMCAaHUE IPUME PAMH MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

npocHo3upoeamntdb CBOMCTBaA BC€IICCTB B 3aBUCUMOCTH OT UX Ka4YCCTBCHHOI'O COCTAaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX IIPEC BpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

8bIYUCAAMb OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEILIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMEHTa 10 (hopMyIie COeIMHEHNs; MaCCOBYIO JOJIIO BEIIECTBAa B PACTBOPE;
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKON PEaKInu;

NpUMeHsIMb OCHOBHBIE ONEPAIIMU MBICIUTEIBHON EATEIIbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHE, 0000IIeHIE, CHCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBIIBICHUE MPUIHMHHO-
CJICZICTBEHHBIX CBSI3€H — JJI1 U3YYECHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUN;
€CTeCTBEHHOHAYYHBIE METO/IbI TO3HAHUS — HAOI0/IEeHUE, U3MEPEHUE, MOJCIMPOBAaHUE,
HKCIIEPUMEHT (peajbHbI U MBICICHHBIN);

cnedosamy MpaBUIIaM MOJIb30BaHUS XMMUYECKOH MOCYA0H U 1a00paTOpHBIM
000pyI0BaHUEM, a TAK)KE TPABUIIaM OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBJIEHUIO PACTBOPOB C
oTpeieNIEHHON MaccoBOM J0sel paCTBOPEHHOTO BEILECTBA; INIAHUPOBATh U IPOBOJHUTH
XUMHYECKHE SKCIIEPUMEHTHI 110 PacliO3HABAaHHUIO PACTBOPOB MIENIOUEH M KUCIOT C TOMOIIBIO
WHIUKATOPOB (JTakmyc, heHondTaaenH, METHIOPAHXK U Jp.).

9 KJIACC

PACKpbl8ams cMblc/l OCHOBHBIX XUMUYECKHX MOHATUN: XUMHUYECKUH JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, IPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPHULIATENbHOCTD, CTENIEHb OKUCIICHHUS, XUMUUECcKasi peaklns, XUMUYECKas CBA3b,
TETI0BOM 3(PPEKT peakinu, MoJb, MOJSIPHBIN 00bEM, pacTBOP; AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs TUCCOLIMALINS, peaKIIMM HOHHOTO 0OMeHa, 00paTuMBble U
HEoOpaTHMBbIE PeaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEb,
BOCCTaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHHE, AJIJIOTPOIHUS, aM(OTEPHOCTh, XUMUUYECKast
CBs13b (KOBaJICHTHAs, HIOHHAs, METAJTMYECKas ), KpUCTAIINYECKasl pelIéTKa, KOppo3us



10.

11.

12.

13.

MCETAJIOB, CIIJIaBbI; CKOpOCTI) XI/IMPI‘ICCKOﬁ peaKI_[I/II/I, npe/:[enLHo ,Z[OH}’CTI/IMaH KOHHGHTpaHI/IH
(ILAK);

uunrocmpupoeantb B3aUMOCBSA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH (CM. II. 1) 1 IPUMEHATH 53TU
IMOHATHA ITPU OITMCAHUHU BCUICCTB U UX npeBpameHHﬁ;

UCNOIb306aMb XUMUYECKYIO CHMBOJIMKY TSI COCTABJICHUS (DOPMYIT BEIIECTB U YPABHCHHIA
XUMHYECKUX PEAKIUM;

onpeoensims BaJEHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX JIEMEHTOB B COEIUHEHUSX
Pa3IMYHOIO COCTaBa; MIPHUHAUICKHOCTD BEIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHHH 110
dopmynaM; BUI XUMUUYECKON CBSI3U (KOBAJICHTHAsI, MOHHAS, METAJUTMUECKAs) B
HEOPraHMYeCKUX COEJUHEHUSX; 3aps HOHA 110 XUMUYECKOH hopMyiie; Xxapakrep cpelibl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCIUHEHUMN, TUIl KPUCTAJUIMYECKOU PEIIETKU
KOHKPETHOI'O BEILIECTBA;

packpvieame cmbica iepuoanyeckoro 3akona /1. M. MenneneeBa 1 1eMOHCTPUPOBATh €r0
NIOHUMAaHHUE: ONUCHIEAMb U XApaKmepu306ams TaOIUIHYIO (GOPMY NEPUOIUIECKON CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs MOArpymnmna (A-rpynmna)» u
«mobounas nmoarpynmna (b-rpynma)y, mansie u Oosbime

HEePUOJIbl; cOomHOCUmMb 0003HAYEHUS, KOTOPbIE UIMEIOTCS B IEpHOANYECKON Talnule, ¢
YHUCIJIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUECKHUX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 001ee YUCIIO AJIEKTPOHOB U PACHpeiesIeHHE UX MO IEKTPOHHBIM

CIIOAIM); 00bACHAMb O0IUE 3aKOHOMEPHOCTH B N3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEZIMHEHUH B IIpejiesiaX MaJbIX IEePUOJIOB U IJIaBHBIX MOJATrPYIII C Y4ETOM CTPOCHHUS UX
aTOMOB;

Kaiaccuguyupogams XUMUYECKUE JIEMEHTHI; HEOPraHMUECKHEe BEIIeCTBa; XUMUYECKHE
peaknuu (TI0 YMCITy U COCTAaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY P (DEKTY,
10 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

xapakmepu3oeamby (0OnUCbI6amMy) OOIINE XUMUUECKUE CBOMCTBA BEIIECTB PAa3IMUHBIX
KJIACCOB, MTOJITBEP K/1asl ONMCAHNE IPUME PaMH MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

cocmaeisme YpaBHEHUS SJICKTPOTUTHUSCKON JUCCONUAIIMH KUCIIOT, IEI0UYCH U COJeH;
TIOJTHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIMii HOHHOTO 0OMEHA; YpaBHEHHUSI PEaKIIHid,
HOI[TBep)K)IaI-OHII/IX CYHICCTBOBaHI/IC FCHCTI/ILIGCKOI\/JI CBA3U MC)K)Iy BCIICCTBAMHU pa3J'II/ILIHI)IX
KJIACCOB;

packpoeieamsb CYIIHOCTb OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ mocpeaACTBOM
COCTAaBJICHHUS 3JICKTPOHHOT'O OajaHca dTUX peaKHHﬁ;

npocrHo3upoeambsv CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA; BOBMOKHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX;

8bIYUCAAMb OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHUYECKOT0 dJIEMEHTa 10 (hOpMYJie COeTMHEHHS; MAaCCOBYIO JOJIO BEIIECTBA B PACTBOPE;
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

c1edosamy TIpaBUIIaM MOJIb30BAHUS XUMHUECKOH MOCy10i U 1a00paTOpHBIM
00opy/i0BaHuEM, a TaK)Ke IIPaBUIaM OOPAIEHHS C BEIIECTBAMHU B COOTBETCTBHHU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO OTYYEHUIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

npo8oOUMsb PEaKIH, MOATBEPIKAI0NINE KAYECTBEHHBIN CO CTaB PAa3JINYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOpUJ OpoMuU, HOIU, KapOoHaT, hocdar, CUITHKAT,



cynb(hat, THAPOKCUIUOHBI, KATHOHBI aMMOHHUS M HOHBI U3YYE€HHBIX METAIIJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

14. npumensams OCHOBHBIE OIIE€pAIIH MBICIIUTEIBHON AESITEIbHOCTHU - AaHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIECHHIE, CUCTEMATH3AINIO, BBISIBIICHUE TIPUIMHHO-CIICICTBEHHBIX CBSI3CH —
JUTSL U3yYEeHHS CBOMCTB BEIIECTB U XMMHUECKHUX PEaKIIMii; €CTECTBEHHOHAYYHbIE METObI
MO3HAHUS — HAOII0ICHHE, U3MEPECHHE, MOJISTHPOBAHUE, SKCIIEPUMEHT (PEabHBINA U
MBICJICHHBIN).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMU 5D
8 KVIACC

HepBOHa'{aJIbHLIe XUMHNYECKHUE ITOHATHUHA

[Ipenmer xumun. Ponp xuMuu B KU3HU YesioBeka. Tena u Bemecta. PU3nyeckue CBOMCTBA
BEILIECTB. ArperaTHoe cocTosiHue BemiecTB. [IoHsTHE 0 MeToAaX MO3HAHKS B XUMHUH. XUMHUS B
cucteme Hayk. Yuctsle BeniecTBa u cmecu. CriocoObl pa3iesieHus cMecel .

ATOMBEI 1 MOJICKYIJIBI. Xumnaeckue 31eMeHThl. CHMBOJIBI XMMHUYECKHX 3JIEMCHTOB. HpOCTLIC
H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHOC YUYCHHUC.

Xummueckas popmyra. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSTHCTBA
cocrasa BeniecTB. OTHOCUTENIbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKyJIsIpHas Macca. MaccoBas
J10JIs1 XUMHUYECKOI0 2JIEMEHTA B COCIMHEHUH.

Du3nyecKue U XMMUYECKHE SBICHUSA. XUMHUUYECKasl PEaKkus U €€ IpU3HaKU. 3aKOH
COXpaHEHHsI MAaCcChI BEIIECTB. XMMHUYECKHe ypaBHeHHs. Kinaccupukanus XUMHYECKUX PeaKkIui
(coenuHEHUs, PA3I0KEHUS, 3AMELICHUS ).

XUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUUYECKON TIOCYJOH, C TpaBUIaMU pabOTHI B
nabopaTopuu U puéMamMu oopanieHus ¢ 1abopaToOpHBIM 000PYAOBAHUEM; U3YUEHUE U OTHCAHUE
¢u3nueckrux cBOCTB 00pa3I0B HEOPraHMUECKUX BEIECTB; HaOmoieHne Gpru3nyeckux (TiaBieHue
BOCKa, TaAHUC JIbJIa, paCTUPaHHEC Caxapa B CTYIIKC, KUIICHUC U KOHJACHCAIIUA BOI[BI) U XUMHUYCCKUX
(ropeHue cBeuu, MPOKATMBAHUE METHOW MPOBOJIOKH, B3aUMO/ICHCTBHE MeJla ¢ KUCIOTOMN) SBJICHUIH,
HaOJII0/ICHUE U OMKMCAHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peakinii (pa3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOPUAOM Oapus, pazinoxenue rugpokcuaa meau (1) mpu
HarpeBaHuM, B3auMoIelicTBUE ere3a ¢ pactBopoM conu Meau(1l)); nsyuenue cnoco6oB pazaeneHus
cMecell (¢ TOMOIIBI0 MarHuTa, GUIbTPOBaHKE, BBITAPUBAHUE, TUCTUILIALUS, XpOMaTo rpadus),
NPOBE/ICHUE OUYMCTKH MOBAPEHHON COJM; HAOMIOACHNE U OTIMCAHKE PE3YIIHTaTOB IIPOBEACHNUS OIIBITA,
WITIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MACChI; CO3/IaHIE MOJIENICH MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacraBuTe I HEOPraHUYeCKUX BeleCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U TPOCTOE BEMIECTBO.
Haxoxaenne kucnopoaa B mpupojie, GU3NYecKue  XUMHUIECKHE CBONCTBA (PEaKIIUU TOPEHHUS).
Oxkcuppl. [Ipumenenue kuciaopoa. CriocoObl TOMYyYEHHUS KUCIOPOa B TJaOOpaTOpUH U
MPOMBINIEHHOCTH. KpyroBopoT kucnoposa B mpupoze. O30H — annoTpornHas Moau(HuKaIus
KHCIIOpO/a.

TennoBoii 3¢ (hekT XUMUUECKOH peakiny, TEPMOXUMUYECKHE YPaBHEHHUS, K30 U SHIOTEPMHUUYECKHE
peakmmu. TOTTMBO: yroib M MeTaH. 3arpsi3HEHUE BO3yXa, YCUIICHUE MTAPHUKOBOTO d(hdekTa,
pa3pylieHre 030HOBOIO CIIOS .

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoze, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, ClIOCcO0bI moay4yeHus. CocTaB KUCIOT U COJIEH .



KonuyectBo BemectBa. Moabs. MomnspHas Macca. 3akoH ABoraipo. MomsipHbIi 00bEM ra3oB.
Pac4étbl Mo XMMHYECKUM ypaBHEHUSIM.

®duznyeckue cBoiicTBa Boabl. Bona kak pactBoputeins. PactBopsl. HachilieHHbIE M HEHACHIIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BEIIECTB B BOJI€. MaccoBas 10715 BEIIECTBA B pACTBOPE. XUMHUUYECKHE
cBoiictBa Bojbl. CocTaB ocHOBaHMil. Poib pacTBOpPOB B pUpOJIE U B )KU3HU dyenoBeka. Kpyrosopor
BOJIbI B IIPUPO/IE. 3arps3HeHHE MPUPOAHBIX BoA. OXpaHa M OYHCTKA MPUPOAHBIX BOJI.

Knaccudukanus Heoprannueckux coeuaennid. Oxcuapl. Kinaccudukaus OKCHI0B:
coJieoOpa3yrorue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIC) U HecoJieoOpasyromue. HomeHnkmarypa
OKCHJIOB (MEXyHapOIHAS U TpUBHATIbHAs ). DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB.
[Tonyuenue.

OcHoBanwms. Knaccudukanus oCHOBaHUHN: MIENOYN U HEPACTBOPUMBIC OCHOBaHMs. HoMeHKIaTypa
OCHOBaHU# (MEXIyHapoHas U TpuBUaibHas). OU3nueckre 1 XUMUYECKHE CBOWCTBA OCHOBAHUH.
[Tonydyenne ocHOBaHMIA.

Kucnotel. Kitaccudpukanus kucinor. HomeHkmarypa Kuciaot (MeKIyHapoIHasl U TPUBUATBHAS).
dusnyeckue U XUMHUYECKHUE CBOMCTBA KUCIOT. Pag aktuBHocTH MeTaiuioB H. H. bekeTrosa.
[lony4yeHnue Kucuor.

Conu. Homenknarypa comneit (MexXayHapoHas U TpuBUaibHast). Dusndeckue U XUMHUECKUe
cBoiicTBa coseid. CriocoOBbI MOJTy4eHus CoJeH.

I'eneTnyeckas cBs3b MEKAY KilaCCaMU HCOPIraHUYICCKUX COCHHHCHHﬁ.

XUMUYECKUI KCIIEPUMEHT: Ka4eCTBEHHOE OIpe/IeTICHHE CO/IePKaHUsI KICIIOPO/Ia B BO3IyXE;
NoJIy4eHue, coOnpanue, pacro3HaBaHUe U H3yYeHHUE CBOMCTB KHCIOPO/1a; HaOII0ICHHE
B3aMMOJICHCTBHS BEILIECTB C KUCIOPOJOM U yCIOBHUS BO3SHUKHOBEHHS U MPEKPALLICHUS TOPEHUS
(mosxapa); 0O3HaKOMJIEHHE ¢ 00pa3liaMi OKCHIOB U OMUCAHNE UX CBOMCTB; MOJIydeHHE, COOMpaHHeE,
pacro3HaBaHHe U U3y4eHUE CBOMCTB BOJIOpo/ia (TopeHune); B3auMOoICHCTBHE BOIOPOAA C OKCHAOM
meau(Il) (Bo3mokHO HCTIONb30BaHKNE BUIEOMATEPHAIOB); HAOIIOAeHHE 00pa3Ll0B BEIIECTB
KOJINYECTBOM | MOJIb; HccieloBaHHE 0COOEHHOCTEH pacTBOPEHHsI BELIECTB C pa3IMuHON
PacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB € ONPEAECIEHHON MAaCCOBOM 10JI€H PACTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBUE BOABI C METAJUIaMU (HAaTpUEM M KaJblieM) (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); OIIPEJIEIICHUE PACTBOPOB KHUCIIOT U LIEJI0UEN ¢ TOMOIIbIO HHIUKATOPOB;
uccieloBaHre 00pa3lloB HEOPraHMYECKUX BEIIECTB pa3 JIMYHBIX KJIACCOB; HAOIIOIEHNE N3MEHEHHS
OKpacKH MHJIUKAaTOPOB B PACTBOPAX KHUCIIOT U IIEJIOUYEH; N3yYEHUE B3aUMOICUCTBUS OKCH J1a
menu(Il) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METaJUIaMH, peakluii HeHTpaiu3aluy; MoTydeHue
HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJJHOTO METaJlJIa IPYTUM U3 PACTBOPA COJIU; PELIEHUE
SKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEME «Baxuelmme Kiacchl HCOPTaHNYCCKUX COCHHHCHHﬁ)).

Ilepuoanyeckuii 3aK0H U NePHOAMYECKAsl CHCTEMA XUMHUYECKHX 3JIeMeHTOB
. 1. MengeneeBa. CTpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE Pe€akKIuu

IlepBble MOMBITKYU KJIACCH(PHUKAIIMNA XUMUYECKUX J1eMeHTOB. [IoHATHE 0 rpymnnax cXOaHbIX
AJIEMEHTOB (ILIEJIOUHbIE U LIEJIOYHO3EMEIbHbIE METAIIJIbI, TaJIOTE€Hbl, UHEPTHBIE ra3bl. DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

ITepuoanueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMenToB . . MenaeneeBa. Buabt
tabnuubl «llepuoanueckas cuctema xumudeckux neMeHnToB [ . I . MenneneeBa» . [lepuons! u
rpynnsl . GU3NYECKUN CMBICIT TOPSAAKOBOTO HOMEpPA, HOMEPOB MEPU OJ1a U IPYIIIBI JIEMEHTA .



Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M30Tomnbl. DieKTpoHbl. CTPOCHHUE IEKTPOHHBIX
000J1049€K aTOMOB MepBhIX 20 XMMUUYECKUX JIEMEHTOB Tiepuoanueckoit cucremsr /1. 1. Menneneena.
XapakTeprucThKa XUMUYECKOT0 3JIEMEHTA IO €ro MOJIOKEHUIO B epuoandeckoit cucreme [l. U.
Meunneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMHUYECKHX 3JI€ MEHTOB, METANTHYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IpyIIaM U NepuoiaM. 3Ha4eHHEe MePUoANIECKOro 3aKOHA U
MEePUOIUYECKON CHCTEMBbl XMMHUYECKUX 3JIEMEHTOB ISl pa3BUTHS HayKu U nipakTtuku. J[. 1.
MeHnneneeB — y4EHBIN U TPAKIaHUH.

9JI€KTpOOTpI/IL[aTeJIBHOCTb XHUMHYECKHUX AJIEMEHTOB. XHUMHUUECKas CBI3b (I/IOHHaSI, KOBaJICHTHAasA
IMOoJIApHAsA U KOBAJICHTHAA HCHOJ’IHpHaﬂ). Crenenb okucnenusa. OKHUCINTEILHO-BOCCTAHOBUTEILHBIC
PEaKknuu. Hpoueccm OKUCJICHHS B BOCcCTaHOBJICHHSI. OKHCIIMTEIIM ¥ BOCCTAHOBHUTEIIH.

XUMHUYEeCKUM OKCIICPUMCHT. U3YUCHHUEC 06pa3u0B BC€IICCTB METAJ JIOB U HEMCTAJIJIIOB,
B3aUMOCHCTBHIE rHApOKCHUaa NUHKA C paCTBOpaMU KUCIIOT U meHOqeﬁ; IIPOBCACHUC OIIBITOB,
HWJUTIOCTPUPYIOIIUX ITPUMEPDI OKUCIUTCIIEHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (ropeHHe, p€aKuuun
Pa3JIOKCHHA, COGI[I/IHGHI/IH).

MemnpenMeTHme CBA3H

Peanmauml MCXKITPCAMCTHBIX CBA3CH IIpyu U3YUCHUHU XUMHU B 8 xitacce OCYLICCTBIIACTCA
YCpe3 UCIIO0JIb30BAHUC KAK O6HII/IX CCTCCTBCHHOHAYYHBIX HOH?ITI/If/'I, TaK 1 HOHSITHﬁ, SABJIIIOIINXCA
CUCTCMHBIMH JJId OTACIIBHBIX NPEAMETOB €CTCCTBCHHOHAYUYHOT'O IIUKJIA.

OO01mure eCTeCTBeHHOHAYYHBIC TTOHATHS: HAYIHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
KJaccuukanusi, MepuoAMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE, U3MEPCHHE,
MOJEb, SIBJICHUE.

®dusuKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII, PAAUOAKTUBHOCTb, MOJIEKYJIa,
AJICKTPUUCCKUM 3apsi]l, BEMIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, PU3HUECKUE
BEJIMYMHBI, €UHULIBI U3MEPEHUSI, KOCMOC, IJIaHETHI, 3BE€3/b1, COHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TOJIE3HBIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BewecTBo 1 XMMH4YeCKas peaKus

[Tepnonnueckuit 3akoH. [lepuonnueckas cucrema XMMHUYECKUX 371eMeHTOB /1. 1.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX 2JIEMEHTOB
MIEPBBIX TPEX NMEPUOAOB, KAIHS, KAIBIHUA U UX COCAUHEHUN B COOTBETCTBUU C MOJ0KEHUEM
AJIEMEHTOB B MIEPUOINYECKON CUCTEME U CTPOEHUEM MX aTOMOB. CTpOEHNUE BEIIECTBA: BUJIBI
XUMHYECKOHN CBA3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKON PEMIETKH U BUJ1a XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMeHKIIaTypa HEOpraHM4eCKUX BellecTB (MeXAyHapoAHAsl U TPUBHAJIbHAS).
XHUMHUYECKUE CBOMCTBA BEILECTB, OTHOCAIIUXCSA K pa3JIMYHBbIM KJIacCaM HEOPraHUYECKHUX
COEIMHEHU I, TEHETUYECKAsl CBSI3b HEOPTAHNMYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peakluid Mo pa3IMyHbIM MPU3HaKaM (110 YUCIIY U COCTaBYy
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TeIIOBOMY 3((eKTy, Mo N3MEHEHHIO CTENeHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB, [10 00pPaTUMOCTH, IO YYaCTHUIO KaTajau3aTopa). DK30 U SHI0TEPMHUYECKHE
peakuyy, TepPMOXUMHUYECKUE YPABHEHMUS.



[TonsiTue o ckopocTu XuMHUUYecKoil peakuuu. [Tonsitue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKHX
peakiusix. [{IoHsATHE 0 TOMOTEHHBIX U T€TEPOT€HHBIX PEAKIIHSIX.

Tousmue o xumuueckom pasrHoeecuu.
cDaKmopbz, eluAIOUWuUe Ha CKopocnio XUMUYECKOT peakyuu u noaodiCeHue XuMu4eCcKkoco paeHo6eECUAl.

MexaHnu3M OKHCINTEIILHO-BOCCTAHOBUTEIIHLHBIX peaKuMﬁ (3JICKTpOHHbII>'I 0ajaHC OKHUCIMTEILHO-
BOCCTAaHOBUTEJILHON PEAKIINH).

Teopus 31eKTPOIUTHUECKON TUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOINUThL. KaTnoHbl, aHMOHBI.
MexaHnu3M IUCCOLMALUU BEIIECTB ¢ PA3JIMYHBIMUA BUJAMU XUMUYECKOU CBA3U. CTEIECHb
nucconranuu. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakuinu noHHOTO OOMEHA. Y CIIOBUS MPOTEKAHUS PEaKIii HOHHOTO OOMEHA, MOJIHBIE U
COKpaIlléHHbIC HOHHBIE YpaBHEHUs peakiuii. CBOKWCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE
NPEeJICTaBICHUN 00 IEKTPOTUTHUECKON Aucconnanyy. KauecTBeHHbIE peakiiy Ha

nonsl. [lonsaTHe 0 ruaponuse conen.

XUMHUYIeCKHi OKCIICPUMCHT:. O3HAKOMJICHUEC C MOJACIISAIMU KPUCTATNINYCCKUX peHIéTOK
HEOPraHUYECKUX BEIIECTB — METAJIOB M HEMETAJUIOB (rpadura U anmasa), CII0KHBIX BEIIECTB
(xJI0puIa HATPUs); UCCIIEOBaHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIIMU OT BO3ACHCTBUS
Pa3IUUHBIX (PAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, poLiecca
JMCCOLMANINY KHUCIIOT, IEeJIoUel U coliel (BO3MOXKHO MCIOIb30BAaHUE BHICOMATEPUAIIOB); TIPO
BEJ/ICHHE OIBITOB, HJUTIOCTPUPYIOMINX MTPU3HAKH MTPOTEKAHUS PEaKLUil HOHHOTO 0OMeHa
(oOpa3zoBaHue OcajKa, BbIIEICHHE ra3a, 00pa30BaHKE BOJIbl); OIBITOB, WILTFHOCTPUPYIOLIUX PUMEPHI
OKHCIJIH TeJIbHOBOCCTAaHOBUTEJBHBIX PEaKkuil (TOpeHHe, PEaKkLuy Pa3JIOKEeHNUS, COSAMHEHHU);
PacrIio3HaBaHUEC HEOPTaHNYCCKUX BCUICCTB C MIOMOIIBIO KaUCCTBCHHBIX peaKHI/IfI Ha MOHBI; pCHICHUC
SKCIICPUMCHTAJIBHBIX 3aJ1a4.

HeMeTanabl 1 UX cOeTUHEHUA

OO61mas xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKT€pHbIE CTENEHU
okucnenus. CtpoeHue u (pU3nuecKue cBOMCTBA MPOCTHIX BEIIECTB — rajloreéHOB. XMMHUYECKHE
CBOMCTBa Ha IpUMEpE XJI0pa (B3aMMOCHCTBHIE C METAJUIaMH, HEMETAJLIaMH, IIEJIOYaMH).
XnopoBonoposi. ComisiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, MTOJydyeHHe, NpuMeHenue. [lelictBue
XJIOpa M XJIOPOBOZOPOA Ha OPTraHU3M 4elloBeKa. BakHel e XJIOpHIbl U BX HAXOXK/ICHHUE B
pUpOJIE.

OOm1as xapakrepucTika 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEepHbIE
CTETIEHU OKUCJICHHUS.

Crpoenue u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U cepbl. AJUIOTPOIHbIE
Moau(UKAIIMH KACTOPOAa U cepbl. XUMHUECKUE CBOMCTBA cepbl. CepoBOAOPO/I, CTPOCHHE,
¢du3nyeckre U XuMHUYeckre cBoicTBa. OKCHUIBI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnora, pu3sn4ecKre U XMMHUUECKHe CBOMCTBA (00IMe KaK MPEICTaBUTEINS Kilacca KUCIIOT U
cneunduyeckre). XUMHUUECKUE pPEaKIUH, JekKallie B OCHOBE MPOMBIIUIEHHOTO CI0c00a MOTydeHUs
cepHoil kucinotsl. [Ipumenenne. Conu cepHOI KUCIIOTHI, KAYeCTBEHHAs peakus Ha Cylb(aT-noH.
Haxoxnenue cepsl U €€ coelMHEHUH B IPUPOJIe . XUMUUYECKOE 3arpsi3HEHUE OKPYKAOILEH Cpelibl
COEIMHEHUSIMU Cephl (KUCIOTHBIE OXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €T0
IIPEIOTBPALICHUS .

OO1mast xapakTepucTHKa 371eMeHTOB VA-rpynmbsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUS.

A30T, pactipocTpaHeHue B Ipupoie, Gu3ndeckue u XuMudeckue cBoiictsa. Kpyrosopor azora B
npupoge. AMMHUaK, ero puU3nNUecKrue 1 XUMUUIECKHE CBOMCTBA, MOydyeHrue u nmpumenenue. Comaun
aMMOHHSI, UX (PU3NYECKHE U XUMHUYECKHUE CBOICTBa, MpruMeHeHne. KauecTBeHHAsl peakivs Ha HOHBI
aMMOHUs. A30THAsI KUCJIOTA, €€ TIoJydeHne, PU3ndeckne U XUMUYECKHEe CBOMCTBA (00IIHe, Kak



IpEICTAaBUTENIS Kilacca KUCIOT U crienuduyeckue.) Vcrnoap30BaHne HUTPATOB U COJICH aMMOHHS B
Ka4eCTBE MHUHEPAIBHBIX yI0OpeHUH. XUMUYECKOEe 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSAMHU
a3zoTa (KMCIIOTHBIE JI0%K]IU, 3arpsI3HEHNE BO3/1yXa, [I0UYBbI U BOJOEMOB).

®dochop, ammorponHbie MogubUKauu hocdopa, Pu3ndeckre U XUMHIeCKue cBoicTBa. OKCHIT
docdopa(V) u dhochopnas kuciaora, GU3NIECKUE U XUMUIECKHUE CBOMCTBA, MTOTYUCHHE.
Hcnonp3oBanue GochaToB B Ka4eCTBE MUHEPATIBHBIX YIOOPESHUH.

OO6mmas xapakrepuctuka 31eMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC
CTCIICHU OKUCIICHUS.

VYraepon, aluIoTpOINHbIE MOIU(BUKAIINH, PACIPOCTPAHEHUE B IPUPO/JIE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npupoze. Okcuzpl yriepoaa, ux puzndeckue u
XUMHUYECKHE CBOMCTBA, ICHCTBHE HA KUBBIC OPraHU3MBI, IOJIyY€HHE U IPUMEHEHHE. DKOJIOTHUECKUE
npoOIieMbl, CBA3aHHBIE ¢ OKCHIOM yriepoaa (IV); rumoresa riao6aapHOro NOTEIICHUS KIIMMATa,
napHUKOBBIN 3 dekt. YrompHast KHcI0Ta U €€ coyn, NX PU3NIECKUEe U XMMUYECKHE CBOWCTBA,
noJxydeHue u npuMeHenune. Kauecrsennas peakuus Ha kapOoHaT-nOHBL. Mcnoip3oBaHne KapOOHATOB
B OBITY, MEJULIMHE, IPOMBIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHavabHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSAUHEHUSX yriepoja (MeTaH, 3TaH,
STUJIEH, alleTUJICH, TaHOJI, IJIHIEPUH, YKCYCHas KucioTa). X cocTaB 1 XUMUYecKoe

ctpoenue. [lonsTre 0 OMOTOTHYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OENKax, yriIeBOAaxX — U UX POJIH
B JKM3HHU 4YeJIOBEKa. MaTepruabHOE €IMHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COEAUHEHHUM.

KpemHuuii, ero ¢pusndeckne 1 XUMHUECKUE CBOMCTBA, MOIydYeHUe U npuMeHeHne. CoeMHEeHUs
KpeMmHus B nipupoae. O0mue npectasiaeHus 00 okcuje kpemuus (IV) u kpeMHueBoi Kuciore.
Cunukatsel, UX UCIIOJIb30BAHUE B OBITY, MEAUIIMHE,

IPOMBIIIJICHHOCTU. Ba)kHelI1Ine cTpouTelIbHbIe MaTepHuajbl: KEpaMUKa, CTEKJIO0, IIEMEHT, OETOH, kel
e300eToH. [IpoGeMbl 6€30MacHOT0 UCTIONB30BaHMS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM
JKU3HU.

XUMHUUECKUH 3KCIIEPUMEHT: U3ydYeHUE 00pa3[0B HEOPTaHUUECKUX BEIECTB, CBOUCTB COJISHOM
KHCJIOTHI; TIPOBE/ICHIE KAYeCTBEHHBIX PEAKIINA Ha XJIOPUI-UOHBI U HAOJI0IeHUE TPU3HAKOB X
IPOTEKAHUS; OTIBITHI, OTpaKarone GU3NIECKUe U XUMUUYECKUE CBOMCTBA TaJIOr€HOB U UX
coeIMHEHUH (BO3MOXHO UCIIOJIB30BaHUE BUAEOMATEPHAIOB); 03HAKOMIIEHHE C 00pa3iaMH XJIOPHI0B
(ra;loreHu10B); 03HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeTUHEHUIMU (BO3 MOKHO MCIOJIb30BAHUE
BHJIEOMATEPHUAJIOB); HAOIIOIEHUE TIpoliecca OOYTIIMBAHUS caxapa Mo/ ICHCTBUEM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI; U3yUeHNE XUMHUECKUX CBOMCTB pa30aBIeHHON CEPHOIl
KHCJIOTHI, IPOBE/IEHNE KaUECTBEHHOMN peakly Ha Cylb(paT-uoH U HaOII0IeHUEe MTpU3HaKa e€
NPOTEKaHUS; O3HAKOMJIEHHUE C (PU3NYECKHMMHU CBOWCTBAMHU a30Ta, pochopa 1 Ux coenHEeHUH
(BO3MOYHO HCITOJIb30BAHKE BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX YIOOPEHHUI;
HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3y4eHHE CBONCTB aMMHUaKa; MPOBEICHHE KaYeCTBEHHBIX
peaxIuii Ha HIOH aMMOHUS U (pocdaT-noH U U3ydeHNE TPU3HAKOB UX MPOTEKAHMS, B3aUMOICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C ME/IbIO (BO3MOXHO MCIIOJIb30BAaHHE BUEOMATEPHATIOB);
U3Yy4EHHE MoJIelIe KpUCTaNIMYeCKUX PEeIIETOK aMasa, rpaduTa, QysuiepeHa; 03HaKOMJIEHHUE C
IPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MIPOTUBOTa3a; MoJy4eHrue, COOMpaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa;
IPOBE/IEHUE KAUeCTBEHHBIX peakiuil Ha KapOOHAT M CUJIMKAT-MOHBI U U3yYEeHUE PU3HAKOB UX
MPOTEKAaHUsS; 03HAKOMJIEHHE C MPOAYKIMEH CUIIMKATHOMN MPOMBIIIEHHOCTH; PEILIEHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHeillne HemMeTaibl ¥ X COeTUHEHUS.

MeTaiibl M UX CoeqMHEeHUusA

O6H12l$[ XapaKTEPHUCTHUKA XUMUUYCCKUX 3JICMCHTOB — MCETAJIJIOB HAa OCHOBAHUHU UX ITOJIOKCHHA
B HCpHOI{I/I‘{eCKOﬁ CUCTEMEC XUMHUYCCKUX 3JICMCHTOB I[ n. MCHI[CJ'ICCBE[ " CTPOCHHA aTOMOB.
CTpOeHI/Ie MeTaJuIoB. MeTamnndeckas CBSI3b U METaJlJIHIeCcKast KpucCTalliIn4eCcKasd peméTKa.



DIIEKTPOXUMHUYECKUH Pl HAIPSHKEHUN METAIIOB. PU3NYECKUE U XMMUYECKUE CBOMCTBA METAJLIOB.
O61me cnocoObl moTyyeHust MeTayuIoB. [IoHsATHE 0 KOPPO3UK METAJNIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Kopposuu. CrijiaBsl (CTallb, 4YyT'yH, TIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHUE B ObITY
Y TIPOMBILIUIEHHOCTH.

[{enouyHble METAILIIBL: TTOJIOKEHHUE B IEPUOAMUECKON cHCTeMe XUMHUecKux 3emeHToB 1. 1.
MenieneeBa; CTpOCHHE UX aTOMOB; HaXOXeHUE B ipupoje. Gusnyeckrue 1 XMMUYECKHUE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUIBI U TUIPOKCUIBI HATPUS U Kaus. [I[puMeHeHe menoYHbIX
METAJIJIOB U UX COEAMHEHUH.

[IlenoyHO3eMENBHBIE METAIUIBI MArHUM U KaJIbLIMI: TTOJIOKEHUE B IEPUOJUYECKON CUCTEME
xuMmudeckux siaeMeHToB . 1. MenjeneeBa; CTpoeHUE UX aTOMOB; HAXO0XJEHHUE B IPUPOJIE.
duznyeckue 1 XMMUYECKHEe CBOMCTBA MarHus 1 Kaibliys. BaxxHenre coemHeHNs Kaablus (OKCH/I,
TUAPOKCHU, coIn). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AIOMUHUI: TIOJIO’KEHUE B IEPUOINYECKON cucTeMe XxuMudeckux anemenToB . 1. Menneneesa;
CTPOEHHE aTOMa; HaXO0KJAEHHUE B Ipupoje. Pu3nueckue 1 XMuMU4YECKHE CBOMCTBA AIFOMHHHS.
AmdoTepHble CBOMCTBA OKCHIA U THJIPOKCUAA AITIOMUHUS.

JKene3o: nonokeHue B NEpuOANIECKON cucTeMe XuMudeckux anemeHToB J[. M. Menpeneesa;
CTPOEHHE aTOMa; HaXxOXKJEHUE B pupojie. Pu3nueckre U XuMHUYECKHE CBOMCTBa kene3a. OKCUbl,
ruapokcuabl u comu xkeneza(ll) u sxeneza(Ill), ux cocras, cBoWCTBa U MOTYYCHHE.

XUMHUECKUH 3KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMy METaJUIOB U CIUIaBOB, UX (PU3HMUECKUMHU
CBOWMCTBaMM; U3Y4YEHUE PE3YIbTATOB KOPPO3UU METAILIOB (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), OCOOCHHOCTEN B3aUMOJIEHCTBUS OKCUA KAJIbIMS U HATPUS C BOJON (BO3ZMOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPUAIIOB); UCCIIEI0BAaHUE CBOWCTB jKECTKOM BOJIBI; IPOLIECCA TOPEHUS
JKeJe3a B KUCIIO pojie (BO3MOXHO MCII0JIb30BaHHE BUAEOMATEPHAIIOB); PU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaklUii Ha MOHBI (MarHus, KaJbLus, AIFOMUHUS, IIMHKA, xene3a(ll) u xeneza(Ill),
menu(Il)); HaGnaroneHue U onucaHue NPOLECCOB OKPAIIMBAHUS IUIAMEHN HOHAMU HATPUS, KaJusl U
KaJIbIUs (BO3MOYKHO MCIIOJIb30BaHNE BUIEOMATEPUAJIOB); HCCIIEI0BaHNE aM(OTEPHBIX CBONCTB
TUAPOKCUA ATFOMUHUS U THAPOKCUAA LIMHKA; PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«BakHelme MeTasulbl U UX COSIUHEHUS.

XuMus U OKpy:KamoIas cpeaa

Hosble maTepuaiibl 1 TeXHONMOrMU. BemecTsa 1 MaTepraiibl B TOBCEJHEBHON KU3HU
4yesoBeKa. XUMUs U 310pOBbE. be30racHoe NCIoIb30BaHNE BEIIECTB U XUMUYECKUX PEAKLIUN B
ObITy. [lepBast o MOIb IPY XUMHUYECKUX 0XKOTaxX U oTpaBiieHUsIX. OCHOBBI 3KOJIOT'H YECKOM
rPaMOTHOCTU. XMMHUECKOE 3arpsi3HEHUE OKpYXKarollel cpeibl (IpeenbHast 10mycTuMas
koHueHTpauus Beuiects — [1/1K). Pons xuMun B perieHu 3K0JI0THYeCKUX MPpoOIIeM.

[TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB (YIroJib, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX
nepepabdoTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XHUMUYECKUM 9KCIICPUMCHT: U3YUCHUC o6pa3u013 MaTcpHraJioB (CTCKHO, CIlJIaBbI MCTAJIJIOB,
MMOJIMMCPHBIC MaTCpI/Ia.IIBI).

Me:xnpeamerHbie CBA3U

Peanmauml MCKIPCIMETHBIX CBsI3eM IIpyu U3YUCHUH XUMHU B 9 xmmacce OCYHICCTBIIACTCA
YCpe3 UCIIOJIb30BAHUEC KAK O6HII/IX €CTCCTBCHHOHAYYHBIX HOHSITI/Iﬁ, TaK " HOHHTHﬁ, SABJIFOIINXCA
CUCTEMHBIMH JJI OTACIIBHBIX NPEAMETOB €CTECCTBEHHOHAYUYHOT'O ITUKJIA.

OO01mure ecTeCTBeHHOHAYYHBIC TTOHITH: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CHHTE3,
KJaccuukanusi, mepuoMIHOCTh, HAOIIOICHHE, SKCTICPUMEHT, MOJICTMPOBAHNE, U3MEPEHHE,
MO/JIeJb, SIBIICHUE, TAPHUKOBBIN d(h(HEeKT, TeXHONIOorHsI, MaTepuanbl. GU3NKa: MaTEPUS, ATOM,
ANEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOM, PATMOAKTUBHOCTh, MOJIEKYJIA, JICKTPUUECKUHN 3apsij,



MIPOBOJTHUKH, TIOJTYIPOBOAHUKH, TUIICKTPUKHU, (POTOIIEMEHT, HHIANKATOP, BEIIECTBO, TEJIO, O0BEM,
arperaTHOE COCTOSIHUE BEILECTBA, a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAJUITMUECKas pelIETKa,
CIUIaBbl, (PU3UYECKHE BEIIMUMHBI, CIMHUIIBI H3MEPEHUSI, KOCMHYECKOE MPOCTPAHCTBO, TIJIAHETHI,
3BE3061, CoHIIE.

buonorus: porocunres, qpixanue, Ouocdepa, sKocucTeMa, MUHEpaJIbHbIE YI00peHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA .

['eorpadus: armocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE TIOPObI, ITOJIE3HBIE UCKOTIAEMBbIE,
TOILUIUBO, BOAHBIE PECYPCHL.

TOUKA \'POCTA
3 JlaGopaTopHble ¥ IpaKTHYECKHEe paboThI 8 Kitacce

[IpakTuueckas padora Ne 1. «/3yueHue cTpoeHUs IIIaMEHN

Teopernueckas yacTb: ['opeHre — CII0KHBIH MTPoLIEcC, CONPOBOXKIAIOLIUICS BbIICICHUEM YHEPTHH,
Kak [IPaBUJIO, B BUJIE TEIUIA U cBeTa. Pa3inyaioT roMoreHHoe ropeHue (Harpumep, npu padore
ra3oBOM rOPEJIKM), U T€TEPOr€HHOE ropeHune (Harpumep, TOpeHrne CIupTa U cyxoro roptoudero). B
PACCMOTPCHHLBIX ITPUMEpPaXxX IJIaMs UMCCT CXOJHOC CTPOCHHE. B ném moxno BBIACIIMTH TPU YaCTH.

BHyTpenHuit KoHyc TEMHOIO 1[BeTa (B clyyae Ta30BOM TOPEIKHU CHHEro I[BeTa) C HU3KOH
temrepatypoit ~ 300—500 °C. 31ech NpOUCXOIUT UCHIAPEHHUE U PA3JIOKEHUE TOPIOYET0 BELIECTBA.

Cpennuii BOCCTAaHOBUTEJIbHBIN KOHYC COCTOMT U3 CMECH BO3/yXa U FOpsLIEro rasa. 31ech MoJ
BIHstHAEM Ooitee BhICOKOH TemmnepaTypsl (1500—1800 °C) mpotyKThl HCTIApEHUS B PA3JI0KEHUS
rOPIOYMX BELIECTB aKTUBHO PEAarupyroT ¢ kuciaopoaoM. Eciu yacTs yriaepona octaéresi CBOOOHOM,
TO €ro MeJIbYalllIie YaCTHUIIbl PACKAIIAIOTCS U IPUIAIOT TUIAMEHU SIPKOE CBEUEHHE. JTa 4acTh
riaMeHu 6orarta yrapHsIM ra3oM CO — CHIIBHBIM BOCCTAaHOBUTEJIEM, TIO3TOMY €€ Ha3bIBAIOT
BOCCTaHOBUTENbHOU. Touka Hanboiee BEICOKOM TeMIepaTypbl HaXOAUTCSI Ha OCTpHE
BOCCTaHOBUTEIILHOTO KOHYCA.

BHemHuit okucauTenbHbI KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOLIYIO I1aMs. 31ech
MOJ] BIIMSTHUEM 3HAYUTEIBHOTO MPUTOKA KUCIIOPOJIAa BO3TyXa MMPOUCXOIUT TIOJTHOE OKUCIICHHUE
roptouero BemiecTa 10 CO2 U H20 (IIpU TOPEHUH CYXOT'0 TOPIOYETo HAa OCHOBE YPOTPOIIMHA TAKKe
oOpa3yerca N2). [Ipu aToM ocTaércst U30BITOK KUCIOPOAa, KOTOPBIHM MPH BHICOKOH TeMIiepaType
o01ajaeT BEICOKOW OKHCITUTENbHON aKTUBHOCTBIO, IOITOMY BHEIIHAS YaCTh MJIAMEHH Ha3bIBAETCS
OKHCIUTENbHOM. Mcronb3ys MoIIyB BO3/1yXa, MOKHO YBEJIMUUTh TEMIIEPATYPY IUIaMEHH.

[IpakTHYeCcKas YacTh: HeJ’IL OIIbITA: U3YUYUTH CTPOCHUC TINIAaMCHU, OIIPCACIIUTD TEMIICPATYPY B
Pa3HbIX €ro 30HaX IMIPpU UCITOJIB30BAHUHN PA3JIMIHBIX UCTOYHUKOB TCILJIA.

Ilepeuenv oamyuxos yughposoii 1abopamopuy: NaTIMK TEMIIEPATYPhl TEPMOIIAPHBIH.
Hononnumenvrnoe 060pyoosaHue: ITATUB C 3AKUMOM; JIepPKaTellb IS IPOOUPOK; CIIUPTOBKA.
Mamepuanvt u peakmugwvl: CHUPT ITUIOBBIN; CyX0€ FOPrOYEE; CBEYA.

Texnuka 6ezonacHocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaAMEHEM — OEpEeruTech 0Xora.
2. Tepmormapa nocje U3BJIE€UYEHUS U3 IJIAMEHU OCTBIBAET HE Cpazy — OEperuTech 0xkora.

3. B CIIMPTOBKE COACPIKUTCA roprodas ;KuIAKOCTb.



Puc. 1. Touku u3aMepeHus: TEMIIEPATYPhI IIaMEHU
Huempykyus K 6blnOIHEHUIO:

1. TloaxirounTe BEICOKOTEMIIEPATYPHBIM JaTUUK (TepMonapy) K perucTparopy JaHHbBIX
(KoMIBIOTEPY). 3aKpenuTe TaTUYMK B IITATHBE TaK, YTOOBI €r0 KOHYMK Kacaincs GUTHIIS
CIIUPTOBKH.

2. 3axrure cnupToBKY. Korna nokazanusi cTabMIN3UpyrOTCs, 3aUIINTE 3HAYSHUE TEMIIEpaTyphl Ha
cxeme iamenu (puc. 1).

3. Ilepemeniaiite naT4MK TeMIEpaTyphl B CIEIYIONIYIO TOUKY IJIJAMEHU B COOTBETCTBHH CO CXEMOM.

Jist aToro ociadusiite MypTy U iepemMeniaiite e€ (BMecTe C JIAKOK M TATYMKOM) B HY)KHOE

mecto. Korna nokazanusi crabMIN3upyroTCs, CHOBA 3aHOCUTE 3HAYEHHUE TEMIIEPaTyphl B

COOTBETCTBYIOIIECH TOYKE HA CXEMY.

Tak n3MepbTe TEMIIEpaTypy BO BCEX TOUKAX INIAMEHH, OTMEUEHHBIX Ha CXEME.

[ToBTOpPHUTE NEUCTBUS CO CBEYON U CYXHM T'OPIOYHM.

6. O6partute BHuManue! [Ipy u3ydeHun cTpoeHUs IUIAMEHHU CyXOro roprodero ucnosssyercs 1/4
yacTh TabneTku. Kycouek roprouero momMemaroT Ha KepaMUIeCKYIO TUTUTKY.

7. Baecute B 1u1aMsi CHUPTOBKU Ha MOJIMUHYTHI IPoOUpPKy. M3BiekuTe npoOUpKy U3 MIIaMEHU U

pPaccMOTPUTE €€ ITOBEPXHOCTD.

oA~

8 . IToBTOopHUTE OMBIT cO cBeuoil. Kakoro npera obpazoBaics Hanér? Uto 370 3a BEmecTBo?
Pe3ynbrarel u3mepeHuil/Ha0no1eHui

Hcrounuk Temneparypa Temneparypa B TemmneparypaB | Urto obpa3oBanoch
No TEIIOTHI OKOJIO PUTHIIS CpelHeN 4acTu BEpXHEH YaCTH Ha ITIOBEPXHOCTHU
i (kycouka IIJIAMEHU IIJIAMEHU IpOOUPKH
TOPIOYEro)

1 | CouproBka

2 Cseua
3 | Cyxoe
roprouee
Buvigoowi:

B BbIBOJIaX yKa3aThb, KaKOM MCTOYHHUK TEIUIOTHI MPEAIIOYTUTEIIBHO UCITOJIB30BATh B XUMHUYECKOU
1a00paTOPUH U TIOYEMY.

KOHmpOﬂbele eonpocsl.

1. Kakoii UCTOYHHK TIJITaMEHU OBLIT UCTIOJIb30BaH?

2. Kakas gacTp TutaMeHu camasi ropsiuasi?

3. Jlo xaKkoif MaKCUMaITLHOU TeMITEpaTyphl yaaéTcss MpOTrpeTh TepMomapy?

4. Uro ropsiuee — HEHTp MIAMEHU WU Kpas?

5. TloueMy cnupTOBKA TOPUT MOYTH OECIIBETHBIM TUIAMEHEM, a CBEYa — CBETSIINM?
6. MOXHO JI1 MCIIONIB30BaTh CBEYHM B JIAOOPATOPUU BMECTO CITMPTOBOK?



7. Kakue npoayKThl TOPEHUS OJUHAKOBHI y CIIUPTOBKH U CBEUn?
8. 3Bamanme mig noarorosku k I'IA, BIIP

ITposepka Th.
[Tpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOXOTUMO:

1. B3aTh IpOOMPKY B pyKH U HArpeBaTh Ty YaCTh, I/I€ JIGKHUT BEIIECTBO;
2. 3aKpenuTh MPOOHMPKY B IITATUBE U HArPEBATh TY YACTh, IJI€ JICKHUT BEIIECTBO;
3. B3STH NPOOHMPKY B PYKH, IPOTPETH BCIO MPOOHPKY, a 3aTEM Ty 4acTh, IJI€ JIEKHUT BEUIECTBO;
4. 3akpenuTh NPOOHPKY B IITATUBE, IPOTPETh BCIO IPOOHPKY, a 3aTEM Ty YacCTb, TJIE JIECKHUT
BEIIECTBO.
(ITpaBuibHBIM OTBET: 4 .)

Puc. 2. OOeIT ¢ miiaMeHeM CBeYH

8.3amanue s pa3BUTHs (PYHKIIMOHAITBHON rPaMOTHOCTH

B xuure Maiikiia @apanes «Mcropust cBeUn» aBTOP OMUCHIBAET OIIBIT, KOTOPBIM OH IEMOHCTPUPOBAI
Ha CBOUX JICKIUAX. B ruraMst cBe4n OH moMeniajl U30THYTYIO CTEKISTHHYIO TpYOKy. OuH KOHeIl
TpYOKH OITyCKaJCs HealeKo OT PUTHIISL, BTOPOM BBIBOJIUJICS Ha HECKOJIBKO CAHTUMETPOB OT
ramMeHu. Yepes HeKOTOpoe BpeMs K KOHITY TPYOKH TTOHOCHIIU TOPSIIYI0 IyanHy. [1osBIsioch
1amsi, KOTOPOE CYIIECTBOBANIO OTACIBHO OT TuTaMeHH cBeur. Kak MOXKHO OOBSICHUTH ATO SBJICHHE?

Otger: B 370l yacTu riaMeHu NpoucxoAuT ucnapenue napaduna. [laper napaduna Ha Bo3nyxe, npu
MOJIKUTAHUH, 3aTOPAOTCSl.

TOUKA \'POCTA .
\ JleMOHCTpAalMOHHBII 3KcniepuMeHnT Ne 1.

«Buvloenenue u nociouienue menjia — NPU3IHAK Xumuueckoii peakuuu)

Teopernueckas 4actb. PaboTa mpoBoauTCS MpH U3ydeHUH TeMbl «l[pU3HaKU XUMUYECKUX PEaKIIUii».
Brigenenue n

MOTJIONICHHE TETIOThI, U3BMEHEHNE OKPACKHU PACTBOPOB HIIM BEIIECTB, BhIICTICHIE ra3a sSBISIOTCS
OCHOBHBIMH MPU3HAKAMH XUMHYCCKHX PeaKiuid. Takke HUMeeT CMBICI IIOBTOPUTH PaboTy mpr
BBE/ICHUH TIOHSTHS «TETIJIOBOU dPPEKT peakium .

[IpakTH4ecKas 4acThb. I_[CJ'IB pa6OTBIZ MMPOACMOHCTPUPOBATH BBIACJICHUC U MTOTJIOIICHUEC TCIIJIA ITPU
XUMHYCCKUX PCAKIUAX. CBs3aTh MOKa3aHUS JaT4ruKa TEMIICPATYPhI C OCA3aTCIIbHBIMU OIYIICHUSIMMU.

Ilepeuenv oamyuxos yughposoii nabopamopuu: JATYNK TEMIIEPATYPbI INITATUHOBBIM.



Jlononnumenvroe obopyoosanue: 1Ba XuMu4deckux ctakana (50 mi1), mpoMbIBaIKa C
JTVCTUJUTAPOBAHHOM BOJIOH, CTAaKaH JIIsl CIIMBa OTPabOTaHHBIX PACTBOPOB.

Mamepuanvi u peakmugol: aTIOMUHUEBAs IPOBOJIOKA WK TpaHyibl, 20%-HbII pacTBOP IMIPOKCUAA
Hatpust NaOH, 10%-us1ii pactBop yrcycnoit kucinotsl CH3COOH, runpokap6onat natpus NaHCO3

Texnuxa bezonacnocmu:

1 .PaGoTaTh B 0uKax.

2.TpeOyetcs cobmoeHne Mep 6€30MacHOCTH MPH paboTe ¢ TUAPOKCUAOM HATpuUs U
HarpeBaTeIbHBIMH TPUOOPAMH.

Hucmpykyus K 6binonHenuio:

1. B xumuueckuii crakan Haneite pactBop menoun NaOH. U3mepsTe ero Temneparypy. [lomecture
TpaHyJIbl UM POBOJIOKY aTIOMUHUS TaK, 4YTOOBI HaJl HUMH OcTaBajcs ciaoi xkuakoctu. Korga
HauHETCS peakuus, OOpaTUTe BHUMAaHKE IIKOJIBHUKOB HA BBIJICJICHUE ra3a U yBEJIHUCHHE
Temneparypsl. XKenatenpHo (eciu peakius UAET He CIUIIKOM OypHO) IPOMTH 1O KJaccy U 1aTh
IIKOJIbHUKAM [TOTPOTaTh CTaKaH, YTOObI yOEIUTHCS, YTO €ro COJIEPKUMOE pazorpenock. OTMeTbTe
MaKCHMaJbHYIO TeMIepaTypy pactBopa. [lomyueHHslii pe3ynbTaT 3aHECUTE B TAOIUILY .

2. IIpomoiiTe gaT4muk TeMnepaTypsl BOJOW. B crakan HaneiiTe yKCyCHYIO KUCIOTY Ha 1/3 1o BeICOTE.
N3meppTe €€ Temneparypy.

3. HeOonpImmMy OpUMsSMHU HACHINTBTE THAPOKAPOOHAT HATPHUS, IIOMEIIUBAs TaTINKOM TEMIIepaTypHhI.
OOpaTtuTe BHUMaHKE HIKOJILHUKOB Ha BBIJICJICHHE ra3a - MPU3HAK XUMUYECKON PEeaKIIHH.
[TocmoTpuTte, Kak u3MeHsierca Temneparypa. OTMETbTe MUHUMAJIbHYIO TEMIIEPATypPy pacTBopa.

[TorydeHHBIN pe3yabTaT YICHUKH 3aHOCST B Ta0HIly. Pe3yabTaTel M3MEpeHM /HA0II0 ICHU N

Pearupyroniue Hauanpnas MaxkcuMaibHas/MUHUMATbHAS Brinenenne nimn
BEILIECTBA TeMIiepaTypa TeMIlepaTypa pacTBOpa MOTJIOIIEHHUE TEIUIOTHI
pacTBopa

PactBop menouun u
ATIOMUHHUN

PactBOp yKcycHOU
KHCJIOTBI M COZIa

Bv16000b1: YKa3aTh NPU3HAKK XUMHUYECKUX PEAKLUil.
Konmponvnvie sonpocwi:

1. HpI/IBeI[I/ITC IIPUMEPHBI peaKI.[HfI, MPOTCKAOIUX C BBIACIICHUECM TCIIJIOTHI.

2. I[J'IH MOJIYYCHU A HETal€HOM U3BECTH MeEII IMPOKAJIUBAIOT IIPU BBICOKOH TEMIICpaTypE. K
KaKOMY THUITY MOKHO OTHECTH 3TY peaKLII/II-O?

3. Bamanwue st moarotoBku kK 'MA, BIIP: Toibko XMMHUYECKHE SBICHUS MIEPSUHUCICHBI B
rpymnmne:

3. 1 T'openue cBeun, BHINAZCHAE JT0XKICBBIX Karelb, KUTIEHHE BOJBI 2

3. 2 Ckucanue s10JI04HOTO COKa, CKHCAHHUE MOJIOKA, pACTBOPEHHUE MeJa B YKCyce

3. 3 TasHue cHera, IIaBJICHNE CBUHIIA, TPOTYyXaHUE KYpPUHOTO ST

3. 4 O6pa3oBaHHe TyMaHa, TOpeHUE OEHTAIbCKON CBEYH, TOPEHUE IIPUPOTHOTO Ta3a



TOUYKA \’POCTA .
\ JleMOHCTpauMoHHbII 3KciepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKmpuydecKu

M MOKOM))

Teopernueckas yactb. [lepen Hayamom paboThI ciexyeT 0OCYAUTh CO MIKOJIBHUKAMU BOIIPOC:
MPOCTHIM WJIH CJIOKHBIM BELIECTBOM fABIIsI€TCS Boja. [locie BBIABUKEHHS YUAIUMUCS PA3IAYHBIX
TUIOTE3 YUUTENb MPOCUT MPEIOKUTH BAPUAHTHI X SKCIIEPUMEHTAIBHOM MPOBEPKH.

OOBIYHO JaHHBIN OIBIT PEKOMEHIYIOT MPOBOIUTE B ipubope ["'odmaHa, yCTpOHCTBO KOTOPOTO
SBIISIETCS JOCTATOYHO CIOXHBIM JJI1 BOCbMUKJIACCHUKOB. Y ToOOHEE ero NpoBOUThH B IpUOOpE s
OIIBITOB C AIEKTPUUYECKUM TOKOM, HCIIONIb3Yys B KauecTBe ieKkTposuta 10%-Hblil pacTBOp
TUAPOKCHUIA HATPUSI U CTAJIbHBIE (JTydllle HUKEJIEBbIC) 2JIeKTPoIbl. Bo n30exaHne BCrieHUBaHUS
pacTBOpa MpH IEMOHCTPAIMH K JIEKTPOJIMUTY CeIyeT 100aBUTh 3TUIIOBBIA cupT (Ha 4 00bEMa
pacTtBopa 3ekTposuta 1 006EM 95%-HOoro pacTBopa ciupTa).

[TpakTryeckas yactb. Llenab paboThl: chopMupoBaTH MPEACTABICHUS Y yUaluXcs 00 aHaIHu3e
CJIOHBIX BEILIECTB U U3MEHEHUH MOJIEKYJ CIIOKHBIX BEIIECTB B X01€ XUMHUUECKHUX PEAKIIHA.

Hononnumenvrnoe 060opyoosanue: IpuOOpP AJIsl ONBITOB € JIEKTPUUECKUM TOKOM; HCTOUHUK
MIOCTOSIHHOT'O TOKa: IPOOUPKH - 2 IIT., IPOHYMEPOBAHHBIE; JIyUHHKA; CIIUPTOBKA; MPOOKH — 2 T,
MUHIIET .

Mamepuanwt u peakmugul: ciupT 3TUIOBBIHN, 10%-HBII pacTBOp IMIETOYH.

Texnuka 6ezonacnocmu: Pabotats B oukax. TpeOyroTcs crenuaibHble Mepbl 0€30I1aCHOCTH TIPU
pabote ¢ THAPOKCHUIOM HATPHS.

HHCWZpyKL;Mﬂ K 6bINOJIHEHUIO.

1.3anoaHUTE 3NEKTPOIUTUYECKYIO BAHHY U IEMOHCTPALIMOHHbIE IPOOUPKU paCTBOPOM BJIEKTPOIUTA
3apaHee, J10 ypoKa.

2 IIpopeMoHcTpUpyiiTe TPHOOP ydalMcs, OOBbSICHUTE €ro YCTPOICTBO M BKIIFOUMTE NOCTOSHHBIN
AIIEKTPUYECKUH TOK.

1. HaOnromaeTcs BblIEICHUE Ta30B HA AJIEKTpoAax npubdopa. O6paTuTe BHUMaHUE yJaluxcs Ha
TO, YTO OJIMH U3 Ia30B BBIJENAETCS HUHTEHCUBHEN 1 3aHMMaeT B JiBa pa3a 00JbIINi 00bEM 1O
CPaBHEHMIO CO BTOPBIM Ia3oM.

2. OOcynute HabOIIOgaeMble IPU3HAKU XUMUYECKOM PEaKIUH, CAENalTe IPEAOI0KEHUS O TOM,
B KaKUX MTPOOUPKAX HAXOMSITCS KUCIOPOJ U BOJOPO. DIEKTPOIIU3 MIPEKPATUTE, KOT/A B
npoOupKax HabepeTcs OKOJI0 6 MJI BOJIOpOJa U 3 MJT KUCTIOpoa .

3. OOpartuTe BHUMaHHE Ha pa3InYHbIe 00BEMBI COOpaHHBIX ra30B. [[poOMpPKH MIIOTHO 3aKPOTE
npoOKaMHy MOJ CJI0EM 3JIeKTpoauTa. Tieromiel JJydnHo! onpeaesnTe HaTuuie KUCIopoaa B
npoOupKe, TopAIIeH TydUHON MO0KTUTE BOAopo . [IpemioxuTe yuanmumes 3aHECTH
pe3ynbTaThl HAOMIOIeHNH B TaOHIly. Pe3ynpTaThl HaOII0 1eHHIA

Howmep npobupku O6béMm raza HasBanwe raza
1
2

Bwvi600vi: OTpa3uth, 4TO MPOUCXOIUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X0/1€ XUMUUYECKOU
peaxIuu.

KoumponwHuie sonpocur:

1. MOHO 1 110 BHCHIHCMY BUY OTJIMYUTH I'a3 BOAOPOA OT rasa Kncnopona?



2 .Kakue yacTHIIbl COXPaHSIOTCS B X0/1€ IPOTEKAHUS PEaKIMK Pa3I0KEHHS BOJbI, a KaKue
paspymarorcs?

3 .Kak nokasath, 4TO B COCTaBE caxapa CO/ICPIKATCsl aTOMBI yriiepoaa?

4 3ananue mis moaroroBku k ['MA, BIIP. [Ipu coOupanuu ra3oB UCIONB3YIOT TPHOOPHI,
npecTaBiIeHHbIe Ha pUcyHKe. C MOMOIIBIO, KAKUX M3 YKa3aHHBIX IPUOOPOB MOYKHO COOMPAThH
Bostopon1? O0oCHYyiiTE CBOI OTBET, UCXO/S U3 CBOWCTB IaHHOTO Ta3a.

Puc. 7. IlpuGops! 111 coOupanus ra3oB

(A)

TOUKA !'POCTA
JemoHCcTpanoHHbIN SKCcTIepuMEHT Ne 3. «3aK0oH COXpaHEHHUS! MACChI BEIIECTBY

Teopernueckas yactb. [Ipy n3yuyeHnn qaHHOH TeMbl 1e€CO00Pa3HO CO34aTh IPOOIEMHYIO
CUTYalMIO, JJIs pa3peleHusi KOTOPO ydalyecs BbIIBUTAIOT THIIOTE3bl, TpeOyIoLIHe
AKCIIEPUMEHTAJIbHON ITpoBepKu. [lpu 00cyx1eHNN NpeyioKEHHbIX BApUAHTOB ITPOBEPKU
BBIJIBUHYTBIX TUIIOTE3 BOCBMUKJIACCHUKH MPEAIAraloT pa3indHble BapUaHThl KOHCTPYKIMH
puOOpOB, T.€. MPOSABISAIOT TBOPUECKYIO aKTUBHOCTD, B X0/1€ KOTOPOI MPOUCXOIUT MEPEOCMBICIIEHNE
IpUOOpEeTaeMbIX 3HAHUI.

Ha ypoke yuamuecs y3uatoT o padorax M. B. JlomoHocoBa u A. JIaByasbe, MOCBSIIIIEHHBIX
OTKPBITHIO 3aKOHA COXPAHEHHS MacChl BEIIECTB, POPMYIHUPYIOT 3aKOH, MPUXOJAT K BBIBOY, UTO
Macca BeIleCTB B XOJI€ peaKliu JOHKHA 0CTaBaThCs MOCTOSHHOM. JI0OMBIIMCH MOHUMAHUS TaHHOTO
TE3UCA, YIUTEID JEMOHCTPUPYET IKCIIEPUMEHT.

HDaKTI/I‘-ICCKaﬂ 4acCTh. HCJ'II) pa60TI>IZ OKCIICPUMCHTAJIIBHO AOKAa3aTh 3aKOH COXPaHCHUA MACChI
BCHIICCTB.

Hononrnumenvroe 060pyoosanie: BEChl TEXHOXUMUYECKHE WITH 3JICKTPOHHBIC; CBEeYa; KOJI0a
IUIOCKOAOHHAsA 250 MII; JIOKKA IS COKUTaHUsI BEIECTB.

Mamepuanvt u peakmugul: cBeya.
Texnuxa 6e3onacHocmu: BHIIOTHATH TPEOOBAHUS MTPH paOdOTE C OTKPBITHIM IIJIAMEHEM.

Hnempyrkyus k evinoanenuro. Ha pbluaXHBIX MM 3JIEKTPOHHBIX BECAX YPABHOBEIIMBACTCA CBEYA, a
3aTeM YUUTelNb 3aXHUraer e€. Yyamuecs HaOIr01at0T, YTO B TeUueHHe ~1 MUH paBHOBECHE BECOB
HapyIIaeTcs, Yallka ¢ Topsieil CBe4oi MoJHUMAaeTC s BBepX. YyaluMmces 3a1atoTcs Bonpockl: «Kak
MOKHO OOBSICHUTH HaOmogaeMblil pakt? Kak 3TOT (pakT cormacyercsi ¢ 3aKOHOM COXPaHEHHS MacChl
BeniecTB?» OOCyX/IeHre JaHHBIX BOIPOCOB MPUBOAUT YYAIIUXCS K MBICIU O TOM, YTO SKCIIEPUMEHT
IPOBEIEH HEKOPPEKTHO, CIEAYET U3MEHUTh KOHCTPYKIIMIO ITpUOOpa.

YuuTens 3apaHee JOHKEH MOATOTOBUTH KOJIOY TOCTATOYHO OOJIBIIIOT0 00BEMA C XOPOIIIO
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTABJICHA JIOJKEUKA.



Puc. 8. Ilpubop A AEMOHCTpAIUK 3aKOHA COXPAHECHUS MACCHI

BCIICCTB

B noxeuke 3akperisiercs cBeda. Bech mpubop B cOope 3apaHee ypaBHOBEIIMBAETCS HA Becax (pHC.
8) . Korna yuamnuecs npuxoAsT K BBIBOAY, UTO OMBIT CJIEyEeT MPOBOAUTH B 3aKPHITOM MPUOOPE,
YUUTEIb T0CTAET BECHI C KOJIOOH, 3aKUTAET CBEUY, 3aKPEIIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U
IUIOTHO 3aKpbIBAET. Yyaliuecs BUST, UTO PABHOBECHE BECOB HE HAPYIIIAETCS B XOJE BCETO
JKCIIEPUMEHTA.

BriBoasr:
B BBIBO/1axX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCA BEIIECTB MPU MPOTEKAHUU XUMHUYECKOMN
PEAKLIHH COXPaHSETCS.

KOHmpOﬂbele eonpocsl.
3a,I[aHI/I$[ JJIA Pa3BUTHUA (I)YHKHHOHaHLHOﬁ I'PaMOTHOCTH

1. Tlpu ropenuu npoB octaércs 30a. Macca 30J1bI MEHBIIIE MACChI B3ATBIX JIJISl CKUTAHUS JAPOB.
Kak MOXHO 00BACHUTH 3TOT PaKT?

2. Jlns mpurOTOBJICHUS MSICHOTO OyJTbOHA TIOBap B3sUT KycOK Msica Maccoit 1 kr. [Tocie Bapku
Kycok msca crain Becutb 800 r . [louemy macca usmeHmiach?

TOUYKA \!pocm
I[CMOHCTpaI_[I/IOHHHﬁ BKCHepI/IMeHT NQ 4 «OHpe,I[eJ'IGHI/IC cocTaBa BOS,Z[yXB.»
TCODGTI/ILIGCKa}I qacCThb. Hepezl HpOBCI[CHI/ICM 3KCHepI/IMeHTa y‘{aH_II/IMC}I HCO6XO)II/IMO 06’55{CHI/ITL

yCTpOCcTBO MpUOOpa, UTO O3HAYAIOT AeTeHHs. Takke He00X0AUMO yOeauThCsl, YTO IpoOKa mprudopa
TepPMETHYHO 3aKPhIBAET COCY/I.

IIpakTryeckas 4acThb. HeJ’IL pa6OTI>IZ IKCIICPUMCHTAJIBHO OIIPCACIINTD O6’béMHy10 AOJIFO KUCJIOPOJa B
BO3YyXC€.

Hononnumenvroe 06opyoosanue: IpudOp A ONpEeNICHUs CocTaBa BO3/lyXa, ITaTUB, CIIUPTOBKA,
CTEKJISTHHAS MMaJlouKa, Ty4HHA, CTaKaH C BOJOM.

Mamepuanet u peaxmugul: KpacHbiit pocdop.
Texnuxa 6ezonacnocmu: C 0CTOPOKHOCTHIO 00paIaTbes ¢ ropsmuM hochopom.
Hucmpykyus K 8b1noIHEHUIO:

1. Kpucrannuzarop HanoJOBHHY 3alI0JHUTE BOJI0W. Ha MOBEpXHOCTH BOJIbI IOMECTUTE
dapdoposyto uamky ¢ 1—1,5 r cyxoro kpacHoro ¢pocdopa.



OOGparuTe BHUMaHHUE Ha HEOOXOAMMOE YCIIOBHE SKCIIEPUMEHTA — BIAKHBIN (ochop
UCTIONIBb30BaTh HeMb3s! Dochopa 1omKHO OBITH B3SATO OoJIbLIe, YeM TpedyeTcs s
CBSI3BIBAHMS BCETO KUCIOPOAA, HAXOAAIIETOCS B COCY/IE.

OTkpoiiTe mpoOKy mpudopa 1 MOMECTUTE KOJIOKOJ B KPUCTAILIH3ATOP ¢ Boou. [lorpysure
KOJIOKOJI B BOAY HACTOJIBKO, YTOOBI YPOBEHB BOBI COBIIAAAJ C HIYKHUM JICIIEHHEM KOJIOKOJIa.
IIpu 5TOM HMKHUN Kpail KOJIOKOJIA HE TOJDKEH JOXOAMTH 10 AHA KpucTajumsaropa. s
9TOTO KOJIOKOJI 3aKPETUTE B IITATUBE WM IIOMECTUTE HA JJHO KPHCTAJUIN3aTOPA JIBE
CTEKJISIHHBIC TTAJIOYKH .

CunbHO pa3orpeB KOHEI CTEKISTHHOM MaOYKH, OITYCTHTE €€ B KOJIOKOJ U MOJ0KIHTE
docdop. Kak Tonsko dochop 3aropencs, ObICTPO U3BICKUTE MATOUYKY U 3aKPOUTE KOJIOKOI
npoOkoii. Koiokon 3amomHseTcst ryCThIM OebIM JIBIMOM, COCTOSIIIUM U3 YaCTHYEK
docdopHOro aHTHAPHUIA.

I1pu ropenun dpochopa 00BEM Bo3ryxa BHYTPH KOJIOKOJIA BHAYAJIE OT HAarpEBaHUSI HEMHOTO
YBEIMYMBACTCS, 2 YPOBEHb BOJIBI B KOJIOKOJIE oHMXkaeTcs. [1o Mepe pacxomoBaHus
KHCIJIOPOa TUIaMsl TOCTETIEHHO racHeT. benbiit pocOopHbIi aHTHIPUA PACTBOPSETCS B BOE .
Cocyn oxiaxxaaercsi, ra3 B KOJIOKOJIE TOCTENICHHO YMEHbIIAeTCsl B 00bEME . YPOBEHD BOJBI B
KOJIOKOJIE TIOBBIIIAETCS . B KprcTamm3aTop goseiite BoAbl B TaKOM 00beMe, YTOObI BHYTPHU U
CHapY»XH KOJOKOJIa YPOBHU OBUIN OJJMHAKOBBI M COBIIQ/IAJIH CO BTOPBIM JICJICHHEM KOJIOKOJIA.
OTxkpoiiTe nprOOp U NpU MOMOILIM FOpsIIEH JIyYUHbl YOeTUTECh B TOM, YTO OCTaBIIMNCS B
KOJIOKOJIE Ta3 He MOJICP)KUBAET TopeHus. Pe3ynprarel HaOmoneHnit

Yucno nenenuii B mpudope, UYucno nenenuii B mpudope,
3arO0JIHEHHBIX BO3AYXOM (10 3aI0JIHEHHBIX Ta3aMH (I1ocie
MIPOBEACHUS PEAKIIUN) MIPOBEACHUS PEAKIIUN)

Kakoii ra3 npopearuponai?

BriBoibI:
B BBIBO/Iax ykazaTh cojepikaHue KUCIopoaa B Bo3ayxe (B %).

KoHTpoJIbHBIE BOITPOCHL:

1.Kaxoii ra3 pacxoayercs rnpu cxxkuranuu pocopa B Bo3ayxe?

2.Kaxoit 00béM kucnoposia B Bo3ayxe? CKOIBKO 3TO COCTABISET B MPOIICHTAX ?

3.Ilouemy nyst IpOBEACHUS IKCIIEpUMEHTa OepyT U30bITOK hocdopa?

4.Kakoii ra3z octajicsi B KOJ0KoJie rociie cropanus gocdopa?

5.3ananus ang noarotoBku k ['MA, BIIP. Ykaxure, B kKakyro Ipymniy BXOJST BEILIECTBA,
3arpsI3HAIOIINE BO3IYX:

a)
b)
c)
d)

BOJSTHOM Map, yIIEKHUCIIbIN Ias3;
CEPHHUCTBIN ra3, OKCHJIbI a30Ta;
KHCJIOPOJ, a30T;

reui, KUCIOPO




TOUYKA 'POCTA
! 9 KJIACC

JemoHcTpanuoHHbIi 3kcnepuMeHT Ne 1. «TemsioBoii 3¢ ¢ekT pacTBOpeHUs1 BellleCTB B BOI€»

Teopernueckas yacTb. PacTBOpeHHE BelecTB NpeAcTaBIsIeT COO0M CI0KHOE PUZUKO-XUMHUECKOE
SIBJICHHE, 3aBUCSILEE OT MIPUPOJIBI PACTBOPEHHOTO BEIIECTBA U PACTBOPHUTEIIS, OT TEMIIEPATYPhI U
KOHIIGHTPaLUK 00pa3yomerocs pacTBopa.

1. Ilpu pacTBOpEeHUU KPUCTAJUIMYECKUX BEILIECTB B BOJE MPOUCXOISAT TP OCHOBHBIX MpoIiecca.
Pa3pymenue kpuctamumuecKon petéTK pacCTBOPSAEMOro BEMECTBA — SHJI0TEPMUYECKUI
porecc.

2. T'maparanus, T.e. B3aUMOJICHCTBUE YaCTHUI] (MOHOB UM MOJIEKYJ) paCTBOPSEMOTO BEILIECTBA C
MOJIEKYJIaMH BOJbI — IK30TEPMUUYECKUIN TIPOIIECC.

3. Ilepenoc ruapaTUPOBAHHBIX YACTHUI] OT IPAHUIBI KPUCTAILI-PACTBOP B 00N 00BEM
pacTBoOpa, 3TOT MPOLIECC HE COMPOBOXKIAETCS HHU BBIACIIEHUEM, HH MOTJIOMIEHUEM TETLJIOTHI.

B 3aBucumocTH OT TOr0, TE0BOM 3(p(PEeKT Kakoro U3 IBYX MPOLECCOB (pa3pylIeHNE KPUCTAILIA WK
TUApATAIMS YaCcTHUIl) TpeodIaaaeT, OOmui TerIoBo 3P PEKT pacTBOPEHHS MOKET OBITh BEIIMUMHOMN
TIOJIOKHUTEIIbHON MITH OTPHUIIATEIIBHOMA.

[TpakTryeckas yacTb. []env pabomul: ONPENETUTH TEIIOBOM 2P PEKT paCTBOPEHHUS CEPHON KUCIOTHI,
TUAPOKCHUIA HATPUS U HUTPATa aMMOHHUS .

Ilepeuens oamuuxoe yughposoii 1abopamopuu: TaTINK TEMIEPATYPHI IIATHHOBBIH.

HononnumenvHoe obopyoosanue: craka Ha 150 M — 3 IT.; CTEKIIIHHAS TAJI0YKA; IPOMBIBAJIKA;
MepHasi TpoOUpKa; MIareiab — 2 IIT.

Mamepuanwt u peakmugul: cepHas KUCI0Ta (KOHIL.); TUAPOKCU] HATPUSL KPUCTAJUIMUECKUN; HUTPAT
aMMOHWUSI.

Texnuxa b6ezonacnocmu.

1.CepHas kuca0Ta ¥ THAPOKCU HATPHS SIBJISIFOTCS arpecCUBHBIMU BemecTBaMu. Heo6xoamumo
OCTEpEeraThecsl MX MOMAAaHus Ha KOXKY U OJISXKTY.

2.bepeus rnaszal

3.Heo6x01MM0O MOMHUTH MPABUIIO Pa3BEAECHUS KUCIOT.

4.Ha pabouem MecTe T0JKHBI ObITh HEUTpaNu3yromye cpenctsa: 2%-Hble pacTBOPbI
rUJIpoKkapOOHaTa HATPUS U YKCYCHOM KHCIIOTHI.

HHcmpym;u}z K 8bINOJIHEHUIO.

=

B nepBblii ctakan HanelTe 50 M1 BOABL.

C noMoIIbIO TaTYHKa ONPEICIIUTE €€ TEMITEPATYPY.

3. OtmeppTe 10 MIT KOHIIEHTPUPOBAHHOW CEPHON KUCIIOTHI U MEAJICHHO, ITPH NEpEeMEIINBaHUH
pacTBoOpa CTEKJIIHHOM MajlouKoi BiMBaiiTe cepHyto kuciaoty. OOparute BHUMaHUE Ha
MOPSIOK CMELLIMBaHUs BOJbI M cepHON KUCIO0Thl! CrieauTe 3a N3MEHEHUEM TEMIIEPATyphl IPU
pacTBopeHHH KUCIO0Thl. Harboliee BbICOKOE MOKa3aHUE TEMIIEpaTyphl 3aHECUTE B TAOJIHILY.
JlaT4MK TIIATEIBHO IPOMONTE BOJOM.

4. Bo BTOpO# CTakaH MOMECTHTE OKOJIO 8 T TBEPIOTO MOPOIIKA THAPOKCH A HATpusl U BiieiTe S0

M1 BoAbl. OIyCcTUTE 1aTYMK TEMIIEpATypsl U iepeMeniaiite pactBop. OTMeTbTE camoe

BBICOKOE 3HAYEHUE TeMIeparypsl. THIaTeIbHO MPOMONUTE JaTYUK BOJOM.

N



5. B Tpetwuii ctakaH HachIbTe 15 T METKOKPHUCTAIITMYSCKOTO HUTpaTa aMMOHHMS U mipusieite 50
M1 Bosibl. OMyCTHTE JaTYMK TeMIepaTyphl 1 OBICTpO nepemernaiite pactsop. Hanbomnee
HU3KOE 3HAYCHHE TEeMIIEPaTyphl 3aHECUTE B TaOIUILY.

PesynbTaTel n3MepeHuii/Ha0I01eHui

Uccnenyemas cuctema | Juctmmmuposannas | Boma + HoSOs | Boga + NaOH | Boma + NH4NOs
BOJIA

Temneparypa, °C

Buisoowi:

OTpazuTh, Kako TerI0BOM 3P PeKT npeodiiagaeT Npu paCTBOPEHUH B BOJE CEPHON KUCIOTHI,
HUTpaTa aMMOHUS, THAPOKCHIA HATPUSL.

KOHmpOJleble eonpocsl.

1. OOwbscHuTe, MOYEMY NPU PACTBOPEHUH OJHUX BEIIECTB B BOJIE BBIJCIACTCS TEIJIOTA, IPYTUX
— MOTJIOIIAeTCSl.
2. llpeamonoxute TeraoBoi 3P QeKT mporecca pacTBOPEHUS B BOJE THIPOKCUIA KAJHSL.

TOUKA \\'pocm
[Tpaktuyeckas pabora Ne 1. DIEKTPOIUTHI U HEITEKTPOIUTHI

Teopernueckas yactb. [Ipu pacTBOpeHHH B BOJI€ MOHHBIX COEIMHEHUI MOJSPHBIE MOJIEKYJIbI BOAbBI
OKPY>KalOT (COJIbBATUPYIOT) 3apsiKEHHBIE MOHBI, IEPEBOJIS UX B pacTBOp. MoJieKyssipHbIE
COEMHEHUS COJIbBATUPYIOTCS, HO HE PACIlalaloTCs Ha MOHBL. B mepBoM ciydae pacTBOp IPOBOJUT
3JIEKTPUYECKHUM TOK, BO BTOPOM HET .

OHpeI[eJ'II/ITB MNPUHAAJIC)KHOCTD BCUICCTBA UJIKM PACTBOPA BEUIECCTBA K 3JICKTPOJIUTAM MOKHO IIPpU
MMOMOIIIH U3MEPCHHA BJICKTPOIIPOBOAHOCTH. Ecimu QJICKTPOIMPOBOAHOCTL BEJIMKA, TO I/ICCJ'IGI[yeMHﬁ
00BEKT — OJICKTPOJIUT. Ecnu 3HadyeHne SJICKTPOIIPOBOAHOCTH MCHBIIIC 20 MKCM/CM, TO 9TO
HEJJICKTPOJIUT.

IIpakTHUecKas 4acThb.

UEJZb pa60mw: OMPCACIIUTL ITPUHAIIICIKHOCTD BCUICCTB, CMecel BEeIECTB U pacTBOPOB BCHIECTB K
SJICKTPOJINTAM U HEIJICKTPOJIUTAM.

llepeuenv oamyuxos yughposoii nabopamopuu: NaTIMK JIEKTPONPOBOTHOCTH. JJOMOTHUTENBEHOE
o0opyoBaHue: cTakaHbl Ha 50 MJT; IITATUB C 3a)KUMOM; IPOMbIBAJIKA. MaTepuaibl U PeaKTHUBBI:
JTUCTUJUTMPOBAHHAS BOJIa; 110 20 MJI 3TUIIOBOTO CIIUPTa, O€H3MHA, KEPOCHUHA; 5%-HOT0 pacTBOpa
caxapo3ssl, pactBopa cnupra (1:1), 5%-Horo pactBopa xnopuaa HaTpus; 5%-HOro pacTsopa
XJIOPOBOI0POJIa; 5%-HOTO pacTBOpa TMIPOKCHIA HATPHS, TOBApEeHHAsI COJIb (TBEpIast), caxap
(TBEpABIN) .

Texnuxa 6ezonacnocmu. Ilpu paboTe ¢ rOPIOYNMU KHUJIKOCTAMU (CIUPT, O€H3UH, KEPOCHH) BOIU3U
HE JIOJKHO OBITh OTKPBITOTO OTHSL.

HHcmpyKuu}z K 8bINOJIHEHUIO.

1. B crakan nmomMecTuTe MOBAPEHHYIO COJIb U OMYCTUTE B CTaKaH JATUYUK DJICKTPOIPOBOTHOCTH.
[IpoBOUT U COJb ANEKTPUUECKUIN TOK?

2. AHaJOTHYHBIE ICHCTBUS MTPOBEIUTE C CaXapO30i

3. B crakan Haneiite 20 M BicceyeMoro pacTBopa.



4. OnycTuTe B HETO JaTYHUK AJIEKTPOIPOBOIHOCTH, 3aKPETUIEHHBIN B JIalKe IITaTHBA.

HaGmroaiiTe 3a m3MEeHEHUEM 3HAYCHHUS JIEKTPONpoBoaHOCTH. Kora moka3zanus JaTyuka

MepeCTaHyT U3MEHATHCS, 3aIUIINTE €r0 3HaYCHUE B TAOJIUILY.

O6parute BHUMaHue! J[aTunK mocie KaxkKJ0ro OIbITa TIIATEIbHO TPOMBIBAETCS BOJIOM.

6. 3arem JaTYMK OMYCTHUTE B CICAYIOIINI pacTBOP . AHAJIOTMYHbBIC ACHCTBHUS MPOICTIalnTe CO
BCEMH pacTBOpamMu. Pe3yinbTaThl H3MEPEHUI

o

Ne HasBanmue BemniecTna, 3HayeHue DJIEKTPOJIUT WU

OIbITa pactBopa 3JEKTPONPOBOAHOCTH, HEJJICKTPOJIUT
MKCM/cM

1

2

KOHmpOJleble eonpocasl.

1.0O6paiatoT BHUMaHUE, YTO HU AUCTUIUIMPOBAHHAS BO/A, HU TBEPJAs COJIb HE MIPOBOST
JJIEKTPUYECKOT0 TOKA. TeM He MEHee pacTBOP COJIM B BOJE IIPOBOAUT NIEKTPUUECKUI TOK. ITO
3HAUYUT, YTO B PACTBOPE OTKY/AA-TO MOSABJISIOTCS NOJIBUKHBIE 3apsbl. [loa 3T0 HaOI0€HIE BBOSAT
OIIPEECIICHUE DIIEKTPOJIUTA U MEXAHU3M DJIEKTPOJIUTHYECKON TUCCOLUALINH.

2 . Beerna nu BoJHBIE PacTBOPHI BELIECTB ITPOBOJIAT AJIEKTpUIecKuid TOk? He Bcerna, T.e. HEKOTOphIE
BEIL[ECTBA HE JIAI0T HOHOB IIPU PACTBOPEHHH . DTO — BEIIECTBA C MOJIEKYIIPHON KPHCTAUINIECKON
pemérkoit. 3.3ananus A noarorosku k ['MA, BIIP

A) K xopo110 pacTBOPUMBIM 3JEKTPOJUTAM OTHOCSATCS:
l.runpokcun 6apus;

2.cdocdar maruus;

3.cynmpdun meau(1l);

4.xapOoHAT KaJbIIHAL.

b) Dnextpuueckuii TOK MPOBOAUT:

l.pacTBOp 3THIIOBOTO CIUPTA;

2.pacTBOp TIUIEPHUHA;

3.pacTBOp IIFOKO3BI;

4.pacTBOp TUJIPOKCH]IA KaTbITHS.

TOUKA \!POCTA

JlaGopaTtopusbrit onbIT Ne 1. «Biusitaue pacTBOpUTENst HA JUCCOIHAIIIION

Teopernueckas yactb. Bo MHOTMX XJ10puaax MepexoHbIX METAIUIOB CBSA3U UMEIOT B 3HAUUTEIILHON
Mepe KOBaJICHTHBIN XapakTep. ManonospHble pacTBOPUTENH (CIUPT WM allETOH) COIbBATUPYIOT
MOJIeKyJIbI HenuKkoM. [lpu 1o6aBneHnH BO/IbI OHA COJIBBATUPYET UOHBI, BHI3bIBAS
ANEKTPOJIUTHYECKYIO qucconuanuio. [{BeT pacTBopa npu 3TOM U3MEHSIETCS, a 3JEKTPOIPOBOJHOCTb
PE3KO BO3PACTAET .




[TpakTuueckas yacTb. Lleab paboThl: copMupoBaTh NPEACTABICHNUE O POJIM PACTBOPUTEIS B
JNEKTPOIUTUYECKON TUCCOLUAINH.

Ilepeuenv oamyuxos yughposoil 1abopamopuu: TaTIUK SIEKTPOIIPOBOJTHOCTH .
Jlononnumenvroe 06opyoosaHue: 1Ba BHICOKUX XUMHUECKUX cTakaHa (50 mut); CTEKJIIHHAs MalovKa.

Mamepuanwt u peakmuewt. CUCl> 6e3BoaHBIN (MMeeT KOpUYIHEBBIH 1BeT. [TomyyaroT, HarpeBast
KPHUCTAJUTOTHIPAT B YAIIKE [T BhIIAPHUBAHUS. XPAHST B IJIOTHO 3aKPHITOM COCY/IC); alleTOH W
CIHPT .

Texnuxa 6ezonacnocmu.

1. CiupT 1 anieToH — roprouue Bemectsa. He ncnonb3oBaTh OTKpbITOE M1amsi. CrerranbHble Mephbl
0€30MacHOCTH MPHU padOTEe C TOPIOYUMU KUIKOCTIMU. M30eraTh monaganus coJield MeIu Ha KOXKY U
OJIK]y, TaK KaK OHU SIJTOBUTHI.

2. Ilpu nonaaHuy CMBITh XOJIOAHOM BOAOH 0e3 MbLIa.
Hucmpykyus K 6inoHeHuio:

1. B xumudeckuii crakan HacwibTe ~0,5 T 6e3B0ogHOTO XIopuaa meau (I1) CuCl2 u nanelite
~25 MJI crivpTa Uiy alleToHa.

2. PacTtBOpHTE BEmIECTBO, MEpEMEIINBAs COACPKUMOE CTaKaHa CTEKIITHHOW nanoukoil. Ecimu
pPacTBOPUTH COJIb OJTHOCTBIO HE YIAETCsA, aKKYpaTHO CIIeMTe MOIy4eHHBIH PacTBOP B APYroil
CTaKaH.

3. HOpr31/IT€ B paCcTBOp YN JATYHUKA 3JICKTPOIIPOBOAHOCTHU U UBMCPBLTE IJICKTPOIIPOBOAHOCTD.

4. OO6paTtute BHUMaHUE Ha 1IBET pacTtBopa. [Ipunelite k pactBopy 25 mu Boabl. [lepemernaiite,
oOpaTuTe BHUMaHUE Ha U3MEHEHHE OKpacKu. 5.M3MepbTe 31eKTpOpOBOAHOCTh MOIYYEHHOIO
pacTBopa .

Pesynbrarel n3mMepenuii/Habmo1eHni

BemectBo ONeKTPONPOBOJHOCTh B DNEeKTPONPOBOAHOCTH MOCE JOOABICHUS
cnupTe (aleToHe) BOJIBI

Xnopua meau (II)

Bv1600b1: OTpa3uth BIUSHUE PACTBOPUTEINS HA AIEKTPOIPOBOIHOCTH COJIH.
KoumponbHuvie gonpocuwi:

1. O 4ém CBUAETENBCTBYET POCT IEKTPOMPOBOIHOCTH COJU MIPH 100aBICHUU BOIBI?
2 . [louemy u3meHseTcs LBET pacTBopa’?

3 . Kak Bnuser IIpupoaa paCTBOPUTEIIA Ha SJICKTPOJIUTHYICCKYHO ,I[I/ICCOI_[I/IaLII/IIO?

TOUKA \!pocm

JlaGopaTtopusbrit onbIT Ne 2. «CUTbHBIE B CITA0BIE AJICKTPOJIUTHI

TeopeTnyeckas 4acThb. BHGKTPOJ'II/ITEIMI/I Ha3bIBAOTCA BEIICCTBA, pacnaJaromunuecsa Ha HOHbI
BCJIICACTBHEC 3J'I€KTp0J'II/ITI/IIIeCKOI\/'I

JUCCOIINallH. PaCTBOpI)I SJICKTPOJHUTOB ABJIAIOTCA MPOBOAHUKAMU BTOPOT'O poad, TaK KaK ITPOBOJAT
3HeKTpH‘lCCKI/Iﬁ TOK 3a cué€T noHoB. [1o cmocoOHOCTH K 3JICKTpOJII/ITH‘lCCKOI>'I JUCCoranmn
SJICKTPOJIHUTEI YCIIOBHO pa3aCiIsAtOT HAa CUJIBHBIC U cnadple. CUIIbHEIC OJICKTPOJHUTHI IPAKTHICCKHU



IMOJIHOCTBIO AN CCOMHUPOBAHBI HA NOHBI B p336aBJ'IeHHI)IX pacTBOpax . K HEUM OTHOCSTCS MHOTHE
HCOPTaHUYCCKUEC COJIU, HCKOTOPBIC KUCIOTHI U HICTIOYH

Cnabrle OJICKTPOJUTHI JIUIIb YAaCTUYHO JUCCOUMHUPOBAaHbl HA HOHBI, KOTOPBIC HAXOAATCA B
JAUHAMHUYCCKOM PaABHOBCCUU C HCAUCCOITMUPOBAHHBIMUA MOJICKYJIAMHU . K cmabpim SJICKTPOJIUTAaM
OTHOCATCA MHOI'MC OPraHNU4YCCKUC KUCJIIOTBI U OCHOBAHHUA .

[IpakTHyeckass YacThb. Ueﬂb pa60mbz: ONpCACIINTD, ABJIAOTCA JIM BBIJAHHBIC BEIIECCTBA CUJIbHBIMU
WJIH CIa0BIMU SJICKTPOJHUTAMH Ha OCHOBAHHUHW U3MCPEHUS SJICKTPOIIPOBOJHOCTH UX PACTBOPOB .

Ilepeuenv oamyuxos yughposoil 1abopamopuu: TaTIUK SIEKTPOIIPOBOJTHOCTH .

Jlononnumenvroe 060pyodosanue: TPU XUMHUECKUX cTakaHa (25—50 mur), mpoMbIBajIka ¢
JUCTUJUIMPOBAHHOMN BOJOM .

Mamepuanet u peakmuewi: 10 %-Hble pacTBOPHI COJITHOM, a30THOM U YKCYCHOM KHCIIOT (JKEJIATeILHO
B KarneynpHUIaX ); GriibTpoBaibHas Oymara .

Texnuka 6ezonacnocmu: CobmaronaiTe Mepbl 0€30IaCHOCTH IPU pabOTe ¢ KUCIOTAMU U LIEJI0YaMH.
Hnempykyus k 6inoHeHuio:
1. B tpu crakana Haneiire o 25—>50 M1 AMCTUIUIMPOBAHHOMN BOJIBI.

2. B mepBrif ctakad 1o0aBeTe | Karumo yKCYCHOM KHCIIOTHI, BO BTOPOM — COJISTHOM, B TPETHIA —
A30THOM.

3. H3MepbTe 31eKTpONpOBOIHOCTD KXKIOTO PACTBOPA, BBITUPAs LIy (GUIBTPOBATHHON
OyMmaroi mocie Kaxaoro u3Mepenus . Pesynbrarel usmepenuit

No 3HaueHUE IEKTPONPOBOAHOCTH, MKCM/cM | Ha3BaHue BBITAHHOTO BENIECTBA
poObI

1
2
3

Bwv1600b1: OTpa3ute NPHUHAIISKHOCTD BEIIECTB K CHIIBHBIM U C1a0BIM AJIeKTpoauTaM. KoHTpobHbIE
BOIIPOCHI:

1.ITouemy pacTBOp COJSAHON KHCIOTHI JTy4dlIe MPOBOAUT JIEKTPUUECKHUM TOK 110 CPABHEHUIO C
pacTBOPOM YKCYCHOM KUCITOTHI?

2.K KaKkuM 3JI€KTpOJIUTaM OTHOCUTCS PACTBOP a30THOU KUCIIOTHI?
3 . 3aganue mrsg noarotosku k 'MA, BITP

DopMyITBI TOJIBKO CJIA0BIX JEKTPOIUTOB MPEICTABICHBI B PSAY:

1.Ca(OH)2, H2S, H2SO4
2.H2CO3, NH3-H20, H,S
3.KOH, KNO3, HCI
4.ZnS04, MgCly, HBr

TOUKA \!pocrA

JleMoHCTpaiMOHHBIN onbIT No 2.
«M3yueHne BIUSAHUS PA3TMYHBIX (PAKTOPOB HA CKOPOCTh PEAKITUI



Teoperrnueckas 9acTh. CyliecTBYIOT pa3Hbie MOAU(UKAIIK TPUOOPA IS U3YICHHS] XUMUIECKIX
peakuuii. B oTHON KOHCTPYKIIMHU POJIb PEaKTOpa BHITIOJIHSIET 00bIYHAS TPOOUpPKA, B IPYroi, Oosee
COBpEMEHHOMH, — cocyn JlanaonbTa.

OpnHako TeXHHUKA IEMOHCTPAIMU SKCIIEPUMEHTA OCTaéTCcs OAMHAKOBON. MEHsIeTCs JTUIIb MOPSIOK
CMEIIMBAHUS pearupyomux Bemects. CHavana B MpoOOUPKY-pEaKkTop 3aIMBACTCS pACTBOP KHUCIIOTHI,
a B HEro rnoMeniaeTcst TBEPA0E BEIIeCTBO (IIMHK, MPaMop).

IIpakTHyeckass YacThb. L[CJ'IB pa6OTBII HN3YUYUTHh BJIUAHUC PA3JIMNYHBIX (baKTOpOB Ha CKOpPOCTb
XUMHYSCKOM pCaKiuu.

Ilepeuenv oamyuxos yughposoil rabopamopuu: NaTINK TEMIEPATyphl IIIATHHOBBIH.

Hononnumenvroe 06opyoosanue: puOOp A U3YyYEHUS CKOPOCTH XUMHUECKUX PEaKLUi;
AJIEKTpUYECKas IINTKA; CTaKaH XUMUUYECKU Ha 250 Mi1; InaTelib; KpUCTaJlIIn3aTop AJs
npombIBaHus cocynoB Jlanmonbra; mpodupku [1X-21 (3 mr .) .

Mamepuanwt u peakmuguol: consHas kucnota (4%-ubliil); consnas kuciota (10%-Hblil); Kycouku
Mpamopa; MOPOIIOK MpamMopa; YKcycHasi kuciora (6%- Hblil); IIUHK; IepoKcu Bogopoaa (3%-Hblil);
nuokcun Mapranmna (IV) .

Texnuxa 6ezonacnocmu: CodmoaaTh nMpasuia paboThI ¢ KUCIOTaMU M HATPEeBAaTEILHBIMU
IEKTPUICCKUMH MPUOO- paMHU .

Huempykyus K blnoaHeHuio:
Onvim 1.BausitHue npupojbl pearupyroniux BeIIeCTB Ha CKOPOCTh XUMHUYECKOM peakiuu

B oxno xoneno cocyna JlanmonesTta Haneite 3 mut 1 M pacTBop ykcycHOU KUCTOTHI ( 6%-HbIN
pacTBop), B IPYyroe KOJICHO MOMECTUTE 2—3 rpaHyIibl IMHKA. Bo BTOpoit cocyx Jlanmonbra Hanente
3 M 1 M constHo#t kucnotsl ( 4%-Hblil), B Apyroe koieHo — 2—3 rpaHysibl HuHKa. [Ipucoenunure
cocyabl JlaHm0BTa K MAHOMETPHUECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TIEPEJICUTE KUCIOTHI B cocyaax JIaHIobTa K TpanyiaM
nuHKa. CpaBHUTE YPOBHU KHJIKOCTH B MAHOMETPUUYECKUX TPyOKax. Yualuecs JeNatT BEIBOJ O
pa3HOM CKOPOCTH XUMHUYECKUX PEaKIUH .

Onvim 2. BnusiHre KOHIEHTPAIUN PEArHPYIOIMX BEIIECTB HA CKOPOCTh XUMUIESCKOU PEaKITUN

B ogHo koneHo cocyzaa JlannonbTa Hasente 3 Mt 4%-HOM CONSIHOM KUCIIOTHI, B APYrO€ KOJIEHO
nomectute 2—3 rpaHyibl HUHKA . Bo BTopoit cocyn Jlannonbra Haneite 3 Ma 10%-Hoii consHON
KHCIIOTBI, B IPyroe KoJIeHO — 2—3 rpanyinbl HuHKa. [Ipucoeaunure cocyasl Jlangonera k
MaHOMETPHUYECKUM TPyOKaM.

Ob6parure BHUMaHue! OAHOBPEMEHHO NepeseiiTe KUCIOThl B cocyaax JIaH01bpTa K rpaHysiaM IMHKa.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKHUX TpyOKax. Ydaluecs J1eJatoT BbIBOJ O pa3HOU
CKOPOCTH XUMUYECKUX PEAKIIHI.

Onvim 3. BiusiHEE TeMIIEpaTyphl pearupyroIIuX BEIIeCTB HAa CKOPOCTh XUMUIECKOU PeaKITuu

B ogno xoneno cocyna JlanmonbTa Haserite 3 mut 10 % CosTHOM KUCTIOTHI, B APYTrO€ KOJIEHO
nomectute 2—3 rpaHyisl HuHKa . Bo BTopoii cocyn Jlannonsra Hanelte 3 Ma 10%-Hol comns- HOM
KHCJIOTHI, HarpeTou Ha BoastHOM O0ane 10 50 °C, B Ipyroe KoJIeHO — 2—3 TpaHyJIbl [IMHKA.
[Tpucoeaunute cocyanbl JIaHT0IbTa K MAHOMETPHUUECKUM TPYOKaM.

Ob6parute BHUMaHue! OAHOBPEMEHHO NepesieiiTe KUCIOThl B cocyaax JIaH01bpTa K TpaHysiaM IHMHKa.
CpaBHUTE YPOBHHU KHUJAKOCTH B MAHOMETPUUECKHUX TpyOKax. Ydaliuecs J1eJatoT BbIBOJ O pa3HOU
CKOPOCTH XUMUYECKUX PEAKIUH .



Onwvim Ne 4. BnusiHrE IOBEPXHOCTH COIMTPUKOCHOBEHHUS PEArMPYIONTUX BEIISCCTB HA CKOPOCTh
XUMHYECKON peaKIuu

B onHo kosieno cocyaa Jlangosbta HanenTe 3 M 4%-HOM COJISTHON KUCJIOTHI, B IPYroe KOJEHO
nomectute 1 r Mpamopa, B3sTOro B Buje Kycouka. Bo Bropoii cocya Jlannonsra naneiite 3 mi 4%-
HOM COJITHOHM KHCJIOTHI, B APYroe KojeHo — 1 r mopomika Mpamopa. [IpucoenuauTe cocyapl
Jlan051bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TEpesieTe KUCIOTHI B cocyaax JlaHaonbTa kK MpamMmopy
HKa. CpaBHUTE YPOBHU JKUKOCTH B MAHOMETPHUYECKUX TPYyOKax. Ydariuecs JeiarT BEIBOJ O
pa3HOW CKOPOCTH XMMHUYECKHX PEaKIUii.

Onwvim 5. BnusiHue Kataau3aTopa Ha CKOPOCTh XMMHUYECKOH peakluu

B crakan ¢ Bono#, Harperoit 10 50°C, momecTute 2 1eMOHCTPAIIMOHHBIC TPOOUpPKH ¢ 2 Mt 3% -HOTO
pacTBopa MepoKCcHuaIa BOAOPOa. Briaep:kuBatoT MPOOUPKHU B BOJIE OKOJIO 2 MuH. 3BIIekuTe
MPOOUPKH U3 BOISIHON OaHU M POJAEMOHCTPUPYHTE YUAIIMMCS PE3YJIbTaT — HAa CTEHKAaX MPOOUPKH
MOSIBUWJIMCH ITY3bIPbKHU Ta3a KUCIOpoa. B 0Hy U3 nmpoOUpOK BHECUTE HA KOHUYMKE IIMATEIIs TUOKCU]T
maprasnia (IV) . HabnronaoT s3HepruyHoe BBIJEICHUE KUCIOPOa.

Koumponvnvie sonpochwi:
1.0t xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMUYECKOW peaKIuu?

2.ITouemy pa3noxkeHue NepoKCHIa BOJOPOIa B MPUCYTCTBUH TuoKcuaa Mapranua (IV) cuauana unér
OYCHBb OBICTPO, a 3aTEM 3aMeIIACTCS?

1. 3apanus g pa3Butus GyHKIIMOHATBEHOW IPAMOTHOCTH:

CcA

t

Puc. I'paduk 3aBUCUMOCTH KOHIIEHTPAIIMH UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIMHU OT BPEMEHU
IIPOTEKaHUs PEaKIINH

3ananue - B Tpu ogrHakoBble TPOOUPKH YUEHUKH HAIWIN IO 5 MJT pacTBOpPA COJISTHOM KUCIIOTHI
OJIMHAKOBOM KOHIEHTpalMU. B mepByto mpoOUpKyY MOJIOKUIN CTPYKKH 5Kejle3a, BO BTOPYIO —
CTPY>KKH IIMHKA, B TPETHIO — CTPYKKH HEM3BECTHOTO CBETJIOTO SPKO OJIECTSILEro

metasuia. Hanbosee MHTEHCUBHO BbIJIEJIEHUE ra3a Ha0II0Ja)Id B TPEThel MpoOUpKe ¢ HEM3BECTHBIM
MeTaisioM. Bo BTOpoii mpoOupke ¢ HMHKOM HHTEHCUBHOCTH BBIJIEIICHUS ra3a Obula MEHBIIIE, YEM B
TpeTheil. B mepBoii nmpobupke ¢ jkese30M HHTEHCUBHOCTD BbIJICIEHUS Ta3a Obula HAaMMEHbIIEH.

a) [leiicTBue kakoro ¢akropa, BIMUSIONIET0 Ha CKOPOCTh peakliuy, HabIoau yyamumecs?

OtBer - Ha rpaduke mpeacraBieHa 3aBUCUMOCTh KOHIICHTPAIIUUA UCXOIHBIX BEIIECTB U
MPOJIYKTOB PEAKIIUH OT BPEMEHHU MPOTEKAHUS PEAKITNH:



6) Kakoii MeTay1 MOr HAXOIUTHCS B TPETheH Mpodupke? 3anuinTe Ha3BaHUE METaIa.

B) Onpenenure, Kakas KpuBas ONMCHIBAET U3MEHEHUE KOHLIEHTPALIMH UCXOAHBIX BEILIECTB, a KaKas —
IIPOJYKTOB PEAKIUH.
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