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[TosicHuTenpHas 3anucka
PaGouas mporpamma 1no XMMHH Ha yPOBHE OCHOBHOT'O O0OIIEr0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
MOJIOKEHHUN U TpeOOBaHUHN K pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMBI,
npejcTaBieHHbIX B DefiepaibHOM roCy1apcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOTO OOILEro
o0Opa3oBaHMs, YTBEPKACHHOTO TpUKa3oM MuHucTepcTBa oOpa3zoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢
yaetoM [IpumepHoii mporpamMmbl Boctiutanust, OCHOBHOW oOpa3zoBatenbHOM mporpamMmbl MBOY Illanaricas
OOMI ocHoBHOTO 001IIET0 0Opa30oBaHMs, ATaITUPOBAHOON IPOrPaMMBbI OCHOBHOTO O0IIIETO 00pa30BaHUS
MBOY lananckas OO, mpumepHoi padoueit mporpaMmmbl MHCTUTYTa CTpaTeTruy pa3BUTHS 00pa30BaHUS
Poccuiickoit Akagemun obpazoBanust M, 2021

B COOTBETCTBUHU C
- [lonoxxennem o paboueit mporpamme yueoHoro npeamera, kypca MbBOY Ilananckas OOIL

Y OPUEHTHPOBAHA HA PEANIM3ALIMIO B LIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOU
HarnpaBieHHOCTel «Touka poctay, coznannoro Ha 6aze MbOY «IllananckasOOI» ¢ nenpio pa3BuTHS y
00yJaroImuxcs eCTeCTBEHHOHAYYHOM, MaTeMaTH4eCKOM, HH(POPMALIMOHHOMN rPaMOTHOCTH, (POPMUPOBAHUS
KPUTUYECKOT0 U KPEATUBHOT'O MBILLIJIEHUS, COBEPILIEHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUIECKOH HAIPaBICHHOCTH, a TAKXKe I NPAKTUIECKOH OTpaOOTKH y4eOHOTro MaTepHaa 1mo
yueOHbIM npenmMeTam «DPuznkay, «XuMusn», «buonorus, « TexHomorusy.

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peanusanusi 00pa3oBaTeIbHBIX IPOTPAMM
€CTECTBEHHOHAYYHOH U TEXHOJOTHYECKOW HAIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSMU 3aKOHO/IATENbCTBA B chepe 0Opa3oBaHus U ¢ yuéToM pekomeHaanuii denepanbHOro
oreparopa yueoHoro npeamera «Xumus». OOpa3zoBaTelbHAs TPOrpaMMa 03BOJISIET HHTETPHUPOBATh
pealinzyemMble 3/1eCh MOJIXO0/Ibl, CTPYKTYPY U COJIepKaHUE MIPH OpraHu3aluu o0yuyeHus: XuMuu B 8—9
KJIaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIHBIX y9eOHO-MeTon4decKkuX koMruiekcoB (YMK).
Hcnons3oBanue o0opynoBanus 1eHTpa «Touka pocTay Mo3BOJSET CO3aTh YCIOBHUS:

e JUIA PACHIMPEHHS COJCPKAHUS MIKOJIHHOTO XUMHUECKOTO 00pa30BaHus;
e IS IOBBIIICHUS [T03HABATEIbHON aKTUBHOCTH 00YUalOIUXCsl B €CTECTBEHHOHAYYHOU 00J1acTH;

e JUIA Pa3BUTUA JIUYHOCTH peOeHKa B Mpolecce 00yueHHst XUMHUHU, €ro CiocoOHOoCTeH, (hopMUpoBaHUS
1 yJOBJIETBOPEHHUS COLIMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEN;

*1JIA pa60T51 C OI[apéHHBIMI/I IIKOJIbHUKaMHU, OPraHru3alu UX pa3sBUTUA B PA3JIMYHBIX o0macTax
O6p330BElTCJ'ILHOI>i, TBOpquKOﬁ ACATCIIBHOCTH.

[Ipumensis ungposeie 1a00paTOPUN HA YPOKAX XMMUHU, YYAIIUECS CMOTYT BBIITOJIHUTH MHOKECTBO
71a00paTOPHBIX PAOOT M SKCHEPUMEHTOB 10 MPOTrpaMMe OCHOBHOMW IMIKOJIBI.
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KpaTkoe onucanue nmoaxo10B K CTPYKTYpUPOBAHUIO MaTepraioB B oOpa3oBarensHOMA
nporpamme (OIT) mpencraBieHbl ClieyONue pa3aesbl:

1. Mertoast HN3YUCHUA BCUICCTB U XUMUYICCKUX SIBIICHUIA. 3KCHepI/IMeHTaJ'IBHBIe OCHOBBI XUMHH .

2. . IlepBoHayanbHble XUMUYECKHe MOHATHUS . 3 . PacTBOpbI. 4.OCHOBHBIE KJIaCChl HEOPTaHUYECKHIX
coenuHeHui. 5. Teopus AMEKTPOTUTHIECKON Aucconranuu. 6. XUMUYECKHUE PeaKiuu. 7.
XUMUYECKUE dTIEMEHTHI (CBOKWCTBA METAIIJIOB, HEMETAIIJIOB U UX COSAMHEHUN).

B ocHOBY BbI/I€/IEHUSI TAKUX PA3/I€TIOB 3aJI05KEH XUMUYECKHI YKCIIEPUMEHT, TPAJUIIMOHHAS CUCTEMA
n3ydeHus xumMun. OCHOBHOM (popmoit yueOHO NeaTeTbHOCTH SBISETCS XUMUYECKHUI SKCIIEPUMEHT,
MIPOBOIUMBIN B BHJI€ TAOOPATOPHBIX, MPAKTHUECKUX Pad0T U AeMOHCTpanuid. JleMOHCTpallMOHHBII
AKCIEPUMEHT IPOBOJUTCS B TOM CIIy4ae, €CJIM OH OIACEH JJISI BBIIIOJIHEHUS YUAIUMHUCS U UMEIOLIUNCS
MpUOOp MPEICTABIICH B €IMHCTBEHHOM K3EMILISPE.

s u3ydyeHusi npeamMera « XuMHsH» HA ITanie OCHOBHOT0 o0uiero oopazoBanus orsoaurcs 140 yacos:
8 xnacc - 70 yaco; 9 kiacc —70 vacos. JlaHHas oOpazoBaTenbHast MporpamMma 00ecrieunBaeT yCBOSHHE
YUAIIUMUCS BRKHEUIINX XUMHUUECKUX 3aKOHOB, TEOPUI U MOHATUH; GOPMUPYET MPEACTABICHUE O POIU
XUMHH B OKPYKAIOLIEM MUPE U )KU3HU uesoBeka. [Ipy 3ToM 0CHOBHOE BHUMaHUE YAEIAETCS CYLITHOCTU



XUMHNYCCKHUX peaKLII/Iﬁ U MCTOJaM UX OCYHICCTBJICHH.

OAHMM U3 OCHOBHBIX MPUHIUIIOB TOCTPOCHUSI TPOTPAMMBI SIBJISIETCS MIPUHIIMUIT JOCTYITHOCTH .
DKCNepUMEHTAIbHBIC JAHHBIE, TOTYYEHHBIE YYAITUMUCS MIPU BBITOJHEHUN KOJMYECTBEHHBIX OMBITOB,
MO3BOJISIIOT YYAILIUMCSI CAMOCTOSITENILHO JIEaTh BHIBOJIBI, BBISBISTH 3aKOHOMEpPHOCTHU. [1o1Xx0/1b1,
3aJI0’KEHHBIE B COJIEpKaHKE MPOTPaMMBI Kypca, CO3Aat0T HEOOXOIMMBIE YCIIOBUS JIJIsl CHCTEMHOTO YCBOCHUS
yUYaIlUMUCS OCHOB HaYKH, i1 00eCIedeHHs pa3BUBAIOIIETO U BOCIHUTHIBAIOLIETO BO3ACHCTBHS 00yUYEeHHSI Ha
JMYHOCTh y4allerocs.

d)opMpreMLIe 3HaHUA JOJI’)KHBI CTaTh OCHOBOM CHCTEMEI y6e)KI[eHI/II71 IIKOJIbHUKA, HCHTPAJIbHBIM AAPOM €TO
HAay4YHOI'O MUPOBO33PCHHUSI.

Onucanue MaTepuabHO-TEXHUYECKO 0a3bl neHTpa «Touka pocTay,
HCII0JIB3YyeMOr0 ISl peajn3alunodpa3oBaTebHbIX IPOrPaMM B PAMKAaX NpenogaBaHus XUMUH

Hugposeasa (komnvromepnasn) nabopamopus (LIJI), nporpaMMHO-annapaTHbIi KOMILIEKC, JaTYMKOBAs
crcTeMa — KOMILUIEKT Y4eOHOro 000pyI0BaHus, BKIIFOYAKOIINN H3MEPUTEIbHBIN 010K, HHTEpderic
KOTOPOTO IMO3BOJISET 00ECIIEYNBATh CBSI3b C IEPCOHABHBIM KOMITBIOTEPOM, U HAOOP JTaTYMKOB,
PETUCTPUPYIOIIUX 3HAYCHUS PA3TUYHBIX PU3UUCCKUX BEITHUHH.

Jlamyuk memnepamypusl na1amuno6wlit — IPOCTON U HANEKHBIA AaTYUK, IPEeJHA3HAYCH JUIsl U3MEPEHUs
TEMIIEPaTyphl B BOJHBIX PACTBOPAX U B ra30BbIX cpenax. MiMeeT pasnuyHblil Auana3oH uaMepenuii ot —40
10 +180 °C. TexHuuecke XapakTEpUCTUKU AATYUKA yKa3aHbl B MHCTPYKLIUHU 110 dKCILTyaTauuu. Jamuuk
memnepamypst mepmonapHplil NpeIHa3HadeH s u3mMepenus remmepatyp 10 900 oC. Mcnonb3yercs npu
BBIIIOJTHEHUH paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpATyp IJIaMEHH, IJIABICHUSI U Pa3JI0KEHHSI BELLIECTB.

Jlamyuk onmuyeckoil niomuocmu (Koaopumemp) — NpelHa3HAYECH JIUIs U3MEPEHUS ONTUYECKOM
IUIOTHOCTU OKpPAIIEHHBIX pacTBOPOB. Mcnonb3yercs npu usydeHun teM «PactBops», «CkopocTh
XUMHUYECKUX PEaKIUi», ONPEACIICHUH KOHIICHTPAIIMH OKPAIICHHBIX HOHOB.

Jamuuk pH nipeHa3Ha4yeH AJI U3MEPEHHs BOAOPOAHOro rnokasatesns (pH) BoIHBIX pacTBOPOB B
Pa3IMYHBIX UCCIIETOBAHUIX 00BEKTOB OKPYKAOILEH CPEIbI.

Jlamuuk 31ekmponpoeooHocmu TIpeTHA3HAYEH JUISl U3MEPEHUs YIEeIbHON AIIEKTPOIPOBOJHOCTH
KHUJKOCTEH, B TOM YHCJIE U BOJHBIX PAaCTBOPOB BeIleCTB. [ [puMeHseTcs npu U3y4eHH TeoOpun
ANEKTPOIIUTUYECKON JTUCCOLMAIINH, XapaKTEPUCTUK BOJAHBIX PACTBOPOB

Jlamuuk x10puod-uono6 NCTioNb3yeTcs 11l KOTMIECTBEHHOTO ONPEeTICHHS
COJIep>KaHusl MOHOB XJIOpa B BOJIHBIX PacTBOpax, MOYBE, MPOAYKTaxX nmutanus. K matyuky moaxmirodaercs
noHoceNeKTUBHBIHN 1ekTpo (MCD) (pabouwnii 351eKTpo/1), MOTEHIIUAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUU
OTIpe/IeNIEMOr0 HOHA, B TAHHOM ciy4ae oT KoHueHTpaiuu annoHoB Cl'. [Torenuunan MCD onpexnensitor
OTHOCHTEIIBHO AJIEKTPOJIa CPAaBHEHUS, KaK MPABHIIO, XJIOPCEPEOPSIHOTO.

Jlamyuk numpam-uonoe peHa3HAuYCH JJI1 KOJTMYECTBEHHOTO OMPEICTICHUS HUTPATOB B PA3IIUYHBIX
00BEKTaxX OKPYKAIOIIECH CpeIbl: BOJIE, OBOIAX, GPYKTaxX, KOJIOACHBIX U3NIETUAX H T.I.

Mukpockon yughpoeoit ipeHa3HAuEH A1 U3y4eHUs (HOPMbI KPUCTAJUIOB U HAOIIOCHHS 32 pOCTOM
KpUCTAJJIOB.

Annapam 01 npoeedenusn xumuueckux peaxyuit (AIIXP) npenHa3zHavyeH s MOJTYICHHS 1
JIEMOHCTpPAIIMH CBOMCTB TOKCUYHBIX TIAPOB M Ta30B . DTH BEIIECTBA MOJTYYAIOTCS B KOJIOE-peakTope, U mpu
HarpeBaHuM (Win 0e3 HarpeBaHusI) Ta3000pa3HbIe BEIIECTBA MIPOXOIAT YePe3 MOTJIOTUTEIHHBIE EMKOCTH
(HacaJgKu) C pacCTBOpAMU PEareHTOB, BCTYIMAIOT C HUMU B peakiuio. M30bITOK ra3a moriomaercs KUJAKuMU |
TBEPJBIMHU peareHTaMu, a Tak)Ke aKTUBUPOBAHHBIM YTJIEM. ATIIIapaT Yaile BCero UCTIOMb3YIOT JJIs
MOJIyYEHUS U AEMOHCTPALlMU CBOMCTB XJI0pa,



cepoBopopoaa. Ilpudop ona demoncmpayuu 3a86UCUMOCHU CKOPOCHU XUMUYECKUX PEAKYULL OM PA3TUYH
bIX (haKmopoe NCTIONB3YIOT TPU U3yYCHUN TEMBI

«CKOpOCTh XUMHUECKOW PEeaKkLMn» U TEIUIOBOro 3 dexra Xumuueckux peakuuit. [Ipubdop naér
BO3MOXKHOCTh 9KCIIEPIMEHTAIBHO UCCIIEIOBATH BIMSHUE HA CKOPOCTh XUMUYECKUX PEAKIHH CIICTYFOIIIX
(akTOpOB: MPHUPO/IBI PEATUPYIOIIUX BEIIECTB, KOHIICHTPALUN PEarupyrouX BEIECTB, TUIOIAAN IPAaHHIIBI
pazzena a3 B TeTepOreHHBIX CHCTEMax (IOBEPXHOCTH CONPUKOCHOBEHHUS MEXKy PearupyroniMu
BEIIECTBAMH ), TEMIIEPATYyPHhI, KaTaINU3aTOpa, HHTHOUTOPA.

ITunemka-0o3amop — npucnocoOIeHNe, UCIOIb3YEeMOE B JIA00OPATOPUU JUISI OTMEPUBAHHUS ONIPEACIEHHOTO
00bEMa JKUIKOCTH. [TUIIETKHU BBITYCKAIOTCS MIEPEMEHHOTO U IIOCTOSTHHOTO 00béMa. B KOMIUIEKTHI
060p}’[[OBaHI/I$I JJ11 MEAUITUHCKUX KJIaCCOB BXOIAT y[[O6HbIe IMUIICTKKU - J03aTOPbl OAHOKAaHAJIbHBIC,
MO3BOJISIOIINE HACTPOUTHh HEOOXOAUMBIH 00BEM OTOMPAEMON JKUKOCTH B TPEX PA3IUYHBIX JIHATIA30HAX.

bana kombunupoeannaa npenHazHaveHa JUIsi HarpeBa CTEKISIHHBIX U (pappopoBbIX COCY0B, KOTAa
TpeOyeTcs co3aTh BOKPYT HarpeBaeMoro cocyia paBHOMEPHOE TEMIIEpaTypHOe 1oJie, 30exKaTh
HCII0JIb30BAaHUsl OTKPHITOIO IUIAMEHU U PACKAJIEHHOM 3i1eKTpUuecKoi cnupanu. Koprnyc koMOMHUPOBaHHOMN
0aHu crenad U3 amoMuHMs. JKUIKOCTHAs 4acTh KOMOMHUPOBAHHON OaHU 3aKpbIBAETCS KOJIbLAMU
pasIMYHOrO AUaMeTpa.

Ilpuébop ona nonyuenus 2a3z06 UCTIONb3yeTCs AJIs MOJy4YEHUSI HEOONBIINX KOJUYECTB ra30B: BOJOPOAA,
KHcIopo/ia (13 mepoKcuaa BOJOPOIa), YIIAEKUCIOro rasa.

Pabouas nporpamma no xumuu i 8—9 kiiaccos
€ MCI0JIb30BaHNeM 000py10oBaHus HeHTpa «Touka pocra»

Ha 6a3e uentpa «Touka pocta» obecrieunBaeTcs peajnsalysi 00pa3oBaTeIbHbIX IPOrPaMM €CTECTBEHHO-
HaYYHOU M TEXHOJIOTUYECKOW HAIlPaBIEHHOCTEH, pa3pab0oTaHHBIX B COOTBETCTBHHU C TPEOOBAHUIAMHU
3aKOHO/IATENIbCTBA B cepe 00pa3oBaHus U ¢ yu€ToM pekoMeHanuii depepanbHOro onepaTopa yaueoHOro
npeaMeTa «XUMHUS».

OO6pazoBatenbHas MporpaMMa Mo3BOJISIET HHTETPUPOBATEH PeaTn3yeMble MOIX0/Ibl, CTPYKTYPY U
coJiepKaHue TIPU OpraHU3aluyd 00y4YeHUs XUMUHU B 8—9 Ki1accax, BRICTPOGHHOM Ha 0a3e J1000ro u3
JOCTYMHBIX yueOHO-MeToanYecKkux komriekcoB (YMK).

Ucnons3zoBanne obopynoBanus «Touka poctay mpu peanusanuu ganHoit Oll mo3BoisieT co3aarh yCiaoBHS:
=T paCIMPEHUS COACPIKAHUS IIKOJIBbHOTI0O XUMHUYCCKOT'O 06pa30BaHI/I$I;

-1 TIOBBIIIICHUS IT03HABATEIbHONM aKTHBHOCTH 06yqa10u1nxc;1 B eCTeCTBeHHOHaquOﬁ O6J'IaCTI/I;

-JI71s1 pa3BUTHS IMYHOCTH peOEHKaA B mpoliecce 00yueHus: XMMHH, €ro CIOCOOHOCTEM,
(hOopMHPOBaHUS U YIOBJIETBOPEHUSI COIIMAJIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-JIA pa60T51 C OI[apéHHBIMI/I IOKOJbHUKaMH, OpraHru3alun UX pasBUTUA B PA3JIMYHBIX o0acTsax
O6p330BaTeHLHOﬁ, TBOpquKOﬁ ACATCIIBHOCTH.

Hopmbl o11eHOK 32 Bce BUAbI IPOBEPOYHBIX padoT

«5» — YPOBEHb BBITIONHEHUS TPEOOBAHMI 3HAYUTEIHLHO BBIIIE YAOBIECTBOPUTEIHLHOTO: OTCYTCTBUE OLIHOOK,
KaK 10 TeKYyIIEeMY, TaK U 0 MPebIAyIeMy YIeOHOMY MaTepHally; He 00Jiee OJTHOTO HeouéTa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAHUH BBIIIE YAOBIETBOPUTEIBHOIO: HaNIUYue 2—3 omubok mim 4—=6
HEI04ETOB MO TEKYyLIeMy ydeOHOMY MaTepuaiy; He 6osee 2 omuO0K Win 4 HeT0UETOB MO MPOHAEHHOMY
MaTepuaiy; UCIOJb30BaHNE HEPALMOHABHBIX IPUEMOB pelIeHHs yueOHOM 3a1aun.



«3» — I0CTaTOYHBIII MUHUMAJIbHBIA YPOBEHb BBHITIOJHEHUS TPEOOBAHUH, IPEAbABISEMBIX K KOHKPETHON
pabore: He 6osiee 4—6 ommOoK wiK 10 HeTOUETOB MO TEKYIIEMy yueOHOMY MaTepuaiy; He 6oiee 3—5
omrOoK 1M He 6osiee 8 HeIOUETOB 0 POIIEHHOMY yUYeOHOMY MaTepuaty.

«2» — ypOBEHb BBIMOJHEHHUS TPEOOBAHMI HIKE YIOBICTBOPUTEILHOIO: Hamu4Ke Oosee 6 omubok mimm 10
HEJ0YETOB M0 TeKYIIeMy MaTepuany; 6oiee 5 ommook win 6osiee 8 HEAOUYETOB MO MPONJICHHOMY
Marepuainy.

IJNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOT' O ITIPEJIMETA «XUMHSI» B OCHOBHOM IIKOJIE

M3yuenne XMMHUH B OCHOBHOI! 1IIKOJIE HAIIPABJIEHO HA JOCTHKE HUE 00yYarOIMMUCS JINYHOCTHBIX,
METAaIpPeIMETHBIX U MPEAMET HbIX PE3YJIbTaTOB OCBOCHHS yU4eOHOTO MpeaMeTa .

JINYHOCTHBIE PE3yIbTATHI

JIMuHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIIEro 00pa3oBaHUs JOCTHTAIOTCS B XOI€
00y4eHMs XMMHUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesiTeabHOCTH Opraiu3alnuy B COOTBETCTBUHM €
TPaJULINOHHBIMU POCCUICKUMHU COLUOKYJIbTYPHBIMU U TyXOBHOHPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B 00I11€CTBE MpaBUJIaMH U HOPMaMHU MOBEJCHUS, U CIIOCOOCTBYIOT IIPOIiEccaM CaMOIIO3HAHUS, CAMOPAa3BUTHS
U COLMAIN3alUH 00yJarOLIUXCS .

JInuHOCTHBIE PE3ybTATHl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
Ilampuomuuecko2o éocnumanus

1. UEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICTUIO, TIOHUMAaHUS 3HAYCHHS XM MUYECKOW HAyKH B )KU3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJICTh IOCTOBEPHOU MH(GOPMAIIEH O EePEIOBBIX JOCTHIKEHUAX H OTKPBITHIX
MHUPOBOH M OTE€YECTBEHHON XUMUH, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUSX 00 YCTPOHCTBE MHpa
H 0O0ILIECTBA;

I'pasicoanckozo éocnumanus

1. MMpEACTABJICHHUA O CONUAJIIBHBIX HOPpMaAX U IMpaBUJIaX MECKINIHOCTHBIX OTHOIICHUH B KOJIJICKTUBCE,
TOTOBHOCTH K p33H006p33H0ﬁ COBMECTHOM ACATCIIbHOCTU ITPU BBIITOJIHCHUN y‘Ie6HLIX,
IMO3HAaBAaTCJIbHBIX 3a7a4, BBINMTOJIHECHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHNN y‘~I€6HBIX ITPOCKTOB,
CTPEMIJICHHUA K B3aMMOIIOHUMAaHUIO U B3aUMOITIOMOIIN B IMTPOLECCE 3TOM yqe6H0171 ACATCIIBHOCTH,;
TOTOBHOCTH OLICHMBATh CBOE IOBEACHUE U IOCTYIIKH CBOUX TOBapHHIeﬁ C MMO3WLUH HPAaBCTBCHHBIX U
IIPaBOBLIX HOPM C y‘léTOM OCO3HaHuA HOCJ'IG,Z[CTBI/II‘/JI IMMOCTYIIKOB;,

l[ermocm U HAYUHO020 NO3HAHUA

1. MHPOBO33pEHUECKUX MPEACTABIECHUN O BEIIECTBE U XMMHUECKOHN peakliy, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BU TUs HAYKU U COCTABJIAIOLIUX OCHOBY JI IIOHUMAHMS CYITHOCTH
Hay4YHOM KapTUHBI MUpa; PEACTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOIBHI,
B3aMMOCBSA35X YEII0BEKA C IPUPOJHOMN CPEIoi, O POIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

2. T03HaBaTEIbHBIX MOTHUBOB, HAITPABJICHHBIX HA ITOJYYCHHNEC HOBBIX 3HAHHH 110 XHUMHU, HCO6XOI[I/IMBIX
HJIA 00BSICHEHHS Ha6J'IIO,Z[aeMBIX IponeccoB u HBHGHHﬁ;

3. MOo3HaBaTeIbHOH U MHPOPMALMOHHON KYJIBTYpHI, B TOM YHCII€ HABBIKOB CAMOCTOSTEIbHOI paboThI ¢
y4eOHBIMH T€KCTaMH, CIIPABOYHOM JINTEPATYPOH, TOCTYIHBIMU TEXHUYECKUMU CPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

4. wuHTepeca K 00y4eHUIO U MO3HAHUIO, TF0O03HATEIbHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camM000pa30BaHUIO, UCCIIEIOBATEIBCKOM IeATETHHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U
YpOBHS OOy4EHHS B JAJIbHEHUIIIEM;

Dopmuposanusn Kyabmypsl 300p06bs



1. oco3HaHMs EHHOCTH H3HH, OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 37I0POBbIO, YCTAHOBKU Ha
3JI0pPOBBIN 00pa3 KU3HH, OCO3HAHMS TIOCICICTBUN M HEPHUATHUS BPEIHBIX NPUBBIYEK (YIOTpEOIeHUS
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHHUs1), HEOOXOAMMOCTH COOJIIOICHHS TPAaBUI O€30MIaCHOCTH MPH
oOpaleHnN ¢ XMMHUYECKIMH BEIIECTBAMH B OBITY U peajbHOM KH3HH;

Tpyoosozo éocnumanus

1. KOMMYHUKAaTHUBHOW KOMIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, yUeOHOUCCIIE0BATENbCKOM,
TBOPYECKOM M IPYTUX BUJAX JCITEIBHOCTH; HHTEpECa K MPAKTUUECKOMY HU3YYCHHIO TTpodeccuii u
TPyJa Pa3jIM4HOro poja, B TOM YMCJIE HA OCHOBE PUMEHEHUS IIPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAaHHOTO BbIOOpA MHAMBHUIYATLHON TPACKTOPUHU MPOIODKEHHS 00pa30BaHus ¢ YIETOM
JINYHOCTHBIX I/IHTepeCOB nu CHOC06HOCTI/I K XUMUU, O6IJ.I€CTBCHHBIX I/IHTepeCOB )41 HOTpCGHOCTefI;

IKonozuueckozo éocnumanus

1. SKOJIOrHYecKu uenecoo6pa3Horo OTHOIICHUS K IPUPOJAEC KaK HCTOYHUKY KU3HU Ha 3eMne, OCHOBE €¢
CYLICCTBOBAaHUA, TIOHUMAHUA IECHHOCTH 340POBOI0 U 0e30IacHoro 06p3321 KHU3HH, OTBETCTBCHHOI'O
OTHOLICHHA K CO6CTB€HHOMy (bHBI/I‘ICCKOMy " IICUXUYCCKOMY 310POBbIO, OCO3HAHHUA IEHHOCTHU
COGJIIOI[GHI/ISI IpaBHJI 0e3011aCHOrO MOBCACHUA ITPU pa60Te C BCIICCTBAMHU, a TAKKC B CUTyalluAX,
YrpoKarmux 310pOBbI0 U KU3HU HIOﬂCﬁ;

2. CIOCOOHOCTH MPUMEHSITH 3HAHHMSI, TTOJTy9aeMbIC ITPH H3yYCHUH XUMUH, JUIS PEIICHUS 33134,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOJHOM Cpefoi, MOBBIIICHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYPbI,0CO3HAHUS TJI00AIBHOTO XapaKkTepa KOJIOTMYECKUX MPoOJIeM U MyTel UX perieHus
MIOCPEACTBOM METOJIOB XUMUU;

3. 9KOJOTHYECKOTO MBIIIJICHHS, YMEHHS PyKOBOJCTBOBATHCS UM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

MeranpeamMeTHble pe3ynbTaThl

B cocraBe MeTanpeaAMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBIE 711 JOPMHUPOBAHUS MUPOBO33PEHHS
o011IeHayYHbIe TOHATHSA (3aKOH, TEOPHUs, IPUHIIMII, TUIIOTE3a, (PaKT, cucTeMa, IPOoLecc, SKCIIEPUMEHT U Ap.),
KOTOpBIE UCIIOJIb3YIOTCSl B €CTECTBEHHOHAYUHBIX YUYEOHBIX MPEAMETAX U IO3BOJISIOT HA OCHOBE 3HAHUM U3
3THUX NMpeAMETOB (HOPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOH KapTUHE MUPA, U YHUBEPCATIbHbIE
yueOHbIe JeicTBU (IT03HAaBaTENbHbIE, KOMMYHHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpBbIE 00eCeYnBatOT
(opMHpOBaHKE TOTOBHOCTH K CaMOCTOSTEIbHOMY INIAHUPOBAHUIO U OCYLIECTBICHUIO yUeOHOM
NESTEIbHOCTH.

MeTaHpCI[MeTHBIe pe3yIbTaThl OCBOCHUA O6p8.30B3TCJ'ILHOI>i MMporpaMmsl 110 XUMHUH OTPAKAKOT OBJIAJICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

Bazoevimu nozuueckumu oeticmeuamu

1. YMCHHUEM UCIIOJIB30BATDH HpI/IéMLI JIOTUYCCKOT'0 MBIIIJICHU ITPHU OCBOCHUHN 3HAHUM: PaCKpbIBaTh
CMBICJT XUMHYSCKHUX ITOHSITHI (BI)IJIGJ'IHTI) HX XapaKTCPHBIC IPU3HAKH, YCTAHABJIMBATb B3aUMOCBA3b C
APpYyruMu HOHHTI/IHMI/I), HUCIIOJIB30BAaTh NOHATHUA IJIA 00BsCHEHHS OTACIBHBIX q)aKTOB u SIBJICHI/Iﬁ;
BI)I6I/IpaTI> OCHOBAHUA U KPUTCPHUH IAJId KJ'IaCCI/I(bI/IKaHI/II/I XHUMHUYCCKUX BCUICCTB U XUMHUYCCKHUX
peaKHI/Iﬁ; YCTaHaBJIUMBATh ITPUIUHHOCJIICACTBCHHBIC CBA3U MCIKAY 00BbEeKTaMH HU3YUCHUA; CTPOUTDH
JIOTUYCCKHE PACCYKICHHUA (I/IH}IyKTI/IBHI)Ie, ACAYKTUBHEBIC, 11O aHaJ'IOFI/II/I); J€J1aTh BBIBOJbI U
3aKJIIOYCHUA,

2. yMEHHUEM MPUMEHSATH B IPOLIecce MO3HAHNU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCTIONIb3yeMbIe B
XUMHH, TPe0Opa30BbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JIEJIbHbBIE MPEACTaBIECHUS —
XUMUYECKH 3HaK (CUMBOJI BJIEMEHTA), XUMHUYecKast hopMyiia 1 ypaBHEHHE XUMUYECKOIN peaKkIiu
— MY pelIeHnH yueOHOIM03HaBATEIbHBIX 3a/1a4; C YIETOM 3TUX MOJIEJIbHBIX MTPeICTaBICHHM
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUUECKUX
BEILIECTB U XUMUYECKHUX PEAKLINN;

bazoevimu uccneoosamensvckumu oeiucmeuamu



YMCHHUEM UCIIOJIB30BATh MOCTABJICHHBIC BOIMPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHS, a4 TAKIKC B
Ka4yecTBE OCHOBBI U151 (POPMUPOBAHUS TUIIOTE3BI 10 IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX
CY’KJICHUH;

MPHUOOpPETEHHUE OIBITA IO IJIAHUPOBAHUIO, OPTAaHU3ALMU U TIPOBEACHUIO YUCHUUECKUX
9KCIIEPUMEHTOB: YMEHHE HA0JII01aTh 3a X0 JOM IIPOLECCa, CAMOCTOSATENIBHO IIPOTHO3UPOBATh €r0
pe3ynbTat, opMyIUpoBaTh 0000IIEHNUS U BBIBOBI M0 Pe3yIbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTOBAHMS, COCTABIIATh OTUET O MPOICNIaHHOM paboTe;

Pabomoii c ungpopmavueii

1.

YMEHHEM BBIOMPATh, aHATU3UPOBATh U UHTEPIIPETUPOBATHh UH (DOPMALIMIO PA3TUYHBIX BUJIOB U GOpM
MPEACTABICHUS, TTIOJy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAyUYHOIIOMYJISIpHAs TUTEpaTrypa
XUMHUYECKOT0 COJIepKaHusl, CIIPaBOYHbIE MocoOus, pecypcesl HTepHeTa);

YMCEHHUEM ITPUMCEHATH PA3JIMYHBIC METOJbI U 3aIIPOCHI IIPH 110 HCKE U 0T60pe I/IH(i)OpMaHI/II/I u
COOTBCTCTBYIOIIHX JaHHBIX, H606XOIII/IMBIX JJI BBITIOJTHCHU A y‘-Ie6HBIX 1 IIO3HABAaTCJIIbHBIX 3aJa4
OHpeHCHéHHOFO THIIA, an/Io6peTeHne OIIBITa B 00JIACTH MCITOJIb30BaHUS I/IH(l)OpMaLII/IOHHO'
KOMMYHHKATHUBHBIX TGXHOHOFHﬁ, OBJIaACHUC KyJILTypOﬁ AKTUBHOI'O UCIIOJIb30BaHUA Pa3JIMYHbIX
ITIOMCKOBBIX CUCTEM,

YMEHHEM HCII0JIb30BaTh U aHAIIM3UPOBATh B MPOLIECCE YUEOHON U HCCIEA0BATENbCKON NEATEIbHOCTH
MH(OPMALIHIO O BIUSHUU MTPOMBIIIIICHHOCTH, CEJIbCKOT0 X034HCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY>Karolle NPUPOTHON CPEbI;

Ynueepcaﬂbnbmu KOMMYHUKAmMUGHbIMU oelicmeuamu

1.

YMEHHEM 3a]1aBaTh BOMPOCHI (B XO/1€ JUAJIOTa U/WIH JUCKYCCHH) TIO CYIIECTBY 00CYX/IaeMOM TEMBI,
(hOopMyIIMPOBATh CBOM MPEIOKECHHUS OTHOCUTEIIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 3a/1a4H;

HpI/IO6p€T€HI/I€ OIIbITa NPE3CHTALIUHN PE3YJIbTATOB BBIITOJIHCHUSA XUMHUYCECKOTI'O SKCIICPUMCHTA
(;1abopatopHOTo ombITa, 1a00paTOPHOI PabOTHI IO UCCIIETOBAHUIO CBOMCTB BELIECTB, yUeOHOTO
IIPOEKTA);

3aWHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU [103HABATEIbHOM U UCCIIE10BATEIbCKON
JeSTeIbHOCTH MPH PEIIEHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U
COIJIACOBaHUS MO3UIHNH (00CYX/1eH!s,, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI» U JIP.);

Ynueepcanvnvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHHEM CaMOCTOSTEIbHO ONPEAEIATh UENH AesTeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JI€ATENIbHOCTb, BBIOMpPATh Haubosee
3¢ dexTUBHBIE CIOCOOBI pelIeHNs yUeOHBIX U M03HABATENbHBIX 33/1a4, KOPPEKTUPOBATh
IIPEIIOKEHHBINA QITOPUTM JIE€HCTBUIN IIPU BBINIOJHEHUH 3a/laHNl C Y4ETOM IIOJyYEHHUS] HOBBIX
3HaHUN 00 M3ydyaeMbIX 00BEKTaX — BEILECTBAX U PEAKIUX;

YMCHHUEM HCIIOJIB30BATh U aHAJIU3UPOBATH KOHTCKCTHI, IPCJIaracMbI€ B YCIIOBUH SaI[aHI/II\/'I.

[IpeameTHbIE pe3yabTaThI

B cocraBe npeamMeTHBIX pe3ynbTaTOB MO OCBOSHUIO 0053aTENILHOTO COICPKAHUs, YCTAHOBIIEHHOTO JTJAHHOM
MIpUMEPHOI pabodeil mporpaMMoii, BEIJECNSAIOT: OCBOCHHBIE O0YUYAIONTUMUCS HAYYHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielupUIECKUe TSl MPEeIMET HOM 007acTH «XHUMHS», BUIBI ACSITEIHHOCTH 10
MOJIYYEHHUIO0 HOBOTO 3HAHMS, €M0 WHTEPIPETAIINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX yU4EOHBIX
Y HOBBIX CUTYalUsIX.

[IpenmMeTHbIE pe3yabTaThl IPEICTABICHBI IO TOJaM 00yUYEeHHs U OTpaXaroT CPOPMUPOBAHHOCTD Y
00yJaroImuxcs CIeayIONNX YMEHUHA:

8 KIIACC
1. packpvieams cMBICT OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJ1a, XUMUYECKHH JIEMEHT,

IMpOCTOC BEMIECCTBO, CIIOKHOC BEIIECCTBO, CMECh, BAJICHTHOCTb, OTHOCUTCJIbHAA aTOMHAsA U



MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas 051 XUMHUYECKOTO
3JIEMEHTA, MOJIIPHBIA 00bEM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIICHD
OKHCJICHHS, XUMUYECKasi peakius, TeIIoBor 3PpPeKT peakunu, KinaccupuKanus peakiuu,
XMMHYECKas CBSI3b, PACTBOP, MaccoBasi 10JIs BELIECTBA B PACTBOPE;

2. uwoCmpuposans B3auMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHA (CM . I1 . 1) ¥ MPUMEHSTh 3TU
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHUIA;

3. ucnonv306ames XUMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHUsS (DOPMYJT BEUIECTB U YpaBHCHUI
XMMHYECKUX PEAKIIUI;

4. onpedensims BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIICHb OKUCICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX; IPUHAICKHOCTH BEIECTB K ONPEIeIEHHOMY KIIAcCy
coeuHeHMi o popMynam; BUJ XUMHUYECKON CBA3M (KOBaJICHTHAsI U MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSX;

5. packpwvleams cmbic iepuoandeckoro 3akona /. 1. MenneneeBa: 1eMOHCTPUPOBATH IOHUMAHHE
MIEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX HJIEMEHTOB OT UX MOJIOKEHHUS B IEPUOJUUECKOMN
CUCTEME; 3aKOHOB COXPAHEHMsI MAaCcChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO
y4eHusl, 3aKOHa ABOTa/IPO; ONUCHIBAMb U XAPAKMepu306ams TabINIHYI0 GOpMy NEPUOANUECKON
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: PAa3jINyaTh MOHATUS «IJIaBHAs oArpymnmna (Arpymnma)» u
«moboynas noarpymnmna (brpynma)», Manbie u 60JbIINE TEPUOABL; COOMHOCUMb 0003HAUCHUS,
KOTOpBbIe nMeroTcs B Tabnuie «lleprogmueckas cuctema XuMudeckux snementos 1. U.
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsf siIpa, o0IIee YncIIo 3JIEKTPOHOB M PACTIPEIIIEHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMHUUECKUE 3IEMEHTBI; HEOPraHUYECKHE BEIIECTBA; XUMUYECKUE peakuu (o
YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TETIOBOMY dPQEKTY);

1. xapaxmepuzosamu (OnUCvLIBAMb) OOIINE XUMUUECKUE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJITBEPK/1asi ONMCAHKUE TIPUME PAMH MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX
peakuuii;

8. npocrHo3upoeantv CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX Ka4YCCTBCHHOI'O COCTaBa,; BO3MOKHOCTHU
IMPOTCKAHUSA XUMHUYCCKUX IIPEC BpaHleHI/Iﬁ B Pa3JIMYHBIX YCIIOBHUAX,

9. ebiuUCIAMb OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MACCOBYIO JIOITIO
XMUMHUYECKOT'0 3JIEMEHTA 110 (OpMYJie COEMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBO
JUTh pacy€Thl 10 YPaBHEHUIO XUMUYECKOM peaklnu;

10. npumernsms OCHOBHBIE OTIEPAIIN MBICIUTEIHLHON ACSITENFHOCTH — aHAJIHN3 M CUHTE3, CPABHEHHE,
0000111eHIEe, CUCTEeMAaTU3AIMI0, KIIACCU(PUKALINIO, BBISIBJICHUE MPUIYNHHOCIIEACTBEHHBIX CBSI3eH —
JUTS U3YYEeHHsI CBOMCTB BEIIECTB M XMMHUECKHUX PEaKIIMii; eCTECTBEHHOHAYYHbIE METO/IbI TTO3HAHUS
— HaOJII0/IeHNe, I3MEPEHUEe, MOJISITUPOBAHKE, YKCIIEPUMEHT (peaTbHBIN U MBICIICHHBIH );

11. creoosamsb npaBUIaM MOJIB30BAHUS XUMUYECKON OCYA0HM U JJaOOpaTOPHBIM 000py/I0BaHUEM,
TaKXe MMpaBuiiaM 00palleHus ¢ BEIeCTBAMU B COOTBETCTBUHU C MHCTPYKIMSAMU IO BBIITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(BOoOpOAa M KUCIIOPOJIa), IPUTOTOBICHUIO PACTBOPOB € OIpeIeIEHHON MacCcoBOM JAonel
pPacTBOPEHHOTO BEIIECTBA; IJITAHUPOBATH M MTPOBOIUTH XUMHUYECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PaCTBOPOB IIEJIOUEH U KUCIIOT C MOMOIIBIO HHAUKATOPOB (JIaKMYC, (heHOIPTaNCHH,
METUJIOPAHXK U Jp.).

9 KJIACC
1. packpvisamv cmbici OCHOBHBIX XUMUYECKUX TIOHITHI: XUMHUYECKUH 2JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTD,
CTENIEHb OKUCIICHU S, XUMUYECKasl PEaKInsi, XHMUYECKasl CBSI3b, TETIOBOM (P (HEKT peakiiuu, MOJb,
MOJIIPHBINA 00BEM, pACTBOP; AJIEKTPOIUTHI, HEANEKTPOIUTHI, DIEKTPOTUTHUECKAS TUCCOIIUAITHS,
peaKIy HOHHOTO 0OMeHa, 00paTUMBbIE U HEOOPATUMBIE PEAKIIUH, OKUCITUTETHHO-



10.

11.

12.

13.

14.

BOCCTAaHOBUTCIIbHBIC PCAKITNHN, OKUCIIUTCIIb, BOCCTAHOBUTCIIb, OKUCIICHUC 1 BOCCTAHOBJICHHUC,
aJIoTponus, aMpOTepHOCTh, XUMHUUECKAsl CBSI3b (KOBAJICHTHAS, HOHHASI, METAJUTMYECKas),
KpUCTAITNYECKas pENIETKa, KOPPO3HUsl METAIIJIOB, CIUIABBI; CKOPOCTh XUMUYECKOM PEaKIUH,
npeaenbHo gomyctuMas kol nertpanus (I11K);

ULTIOCMPUPOBAMsb B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUM (CM. 11.1) U IPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHUIA;

UCNOIb3068aMb XUMUYECKYI0 CUMBOJIMKY JIJII COCTaBJICHUS (DOPMYJT BEIIECTB U YPaBHEHUH
XMMHYECKUX PEAKIIUI;

onpeoenams BAIEHTHOCTb U CTENIEHb OKHUCIIEHUS XUMHUECKUX JIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTABA; IPUHAIIEKHOCTD BEIIECTB K OIPEACIEHHOMY KIAcCy COCIUHEHUN 10
(bopMynaM; BUJ XUMUUYECKON CBSI3U (KOBaJIEHTHAs!, MOHHAs, METAJJIMYECKAs) B HEOPTaHUUECKUX
COCAMHEHUSX; 3apsi/l HOHA I10 XUMHUYECKOH (hopMyIie; XapaKTep Cpebl B BOJHBIX paCTBOPAx
HEOPraHMYECKUX COCIUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BELECTBA;

packpvieams cmuica iepuoandeckoro 3akona Jl. M. MenneneeBa 1 1eMOHCTPUPOBATh €ro
HOHUMAHUE: ONUCLIBAMb U XAPaKmepu306ams TaOIUIHYIO (HopMy IEPHOANIECKON CUCTEMBI
XMMUYECKHX 3JIEMEHTOB: pa3inyaTh NOHATHUS «TJIaBHas noArpymnmna (Arpymnmna)» u «rnodoyHast
noarpynna (bpymnna)», Mansle 1 O0NbIINE IEPUOMBL; COOMHOCUMb 0003HAYEHUS, KOTOPbIE UMEIOTCS
B IIEPUOJIMYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB U 3apsf Aapa, 00IIee YUCII0 IEKTPOHOB U PACHPEAEIEHUE UX TI0 3JIEKTPOHHBIM
CIIOSIM); 00bACHAMb 00IIUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COEIMHEHHH B
Ipeienax MajbIX EPUOJO0B U IVIABHBIX MOATPYII C yUETOM CTPOEHHUS UX aTOMOB;

Kaaccupuyupoeams XAMUUYECKUE FIEMEHTbI; HEOPraHUYECKHE BEIIeCTBA; XUMUYECKUE peakuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETIOBOMY YPQEKTY, 10 H3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMUUYECKUX JIEMEHTOB);

Xapaxkmepuzoeams (OnUCbIGamMb) 00IIME XUMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPIK/Iasi ONMCAHNE TPUME PAMH MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii;

cocmaeiisiims YpaBHCHUSA BJICKTpOHI/ITPI‘IeCKOﬁ Jucconmuanumn K1ucjiaoT, IIeI04YeH 1 COJ'IGI\/'I; IIOJIHBIC U
COKpaH_IéHHHe YpaBHCHUA peaKuHﬁ HOHHOTO O6MeHa; YpaBHCHUA peaKHHﬁ, MMOATBCPIKAAOIMIUX
CYIICCTBOBAHUC TCHETHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB,

packpvieamsb CYIIIHOCTb OKUCIIMTCIIbHOBOCCTAHOBUTCIIbHBIX peaxunﬁ OCPEACTBOM COCTABJIICHUA
QJICKTPOHHOT'O OajaHca 3THUX peaKL{HfI;

npocro3upoeantb CBOICTBA BEIIECCTB B 3aBUCUMOCTH OT HUX CTPOCHUSA; BO3MOKHOCTHU MPOTCKAHUA
XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;

8bIYUCTIAIMb OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaCChl BELIECTB; MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTa 10 (op MyJie COETUHEHHSI; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE;
MIPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKOU PEaKIuy;

c1e0osams TpaBUIIaM MOJIb30BAHUS XMMHUECKOM MOCY10i U 1a00paTOpHBIM 000pyI0BaHUEM, a
TakKe MpaBuiiaM OOpaIleHus C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSIMH 10 BBIMIOJTHEHUIO
Ja00paTOPHBIX XUMHYECKHX OMBITOB IO TTOJIYICHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(aMmMmaka M yriieKucioro rasa);

npo6ooumsb PEAKINHU, MOATBEPKIAIONINE KAaUeCTBEHHBIH CO CTaB pa3jIMYHBIX BELIECTB: PACIO3HABAThH
OTBITHBIM ITyTEM XJIOpUJ OpoMuJI, Hoaua, KapooHaT, pocdart, cunukar, cyiabhat, THAPOKCUINOHBI,
KAaTHOHBI aMMOHMSI ¥ MOHBI M3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIUE B BOJHBIX PACTBOPAX
HEOpPraHMYECKUX BEIIECTB;

npumensiantv OCHOBHBIC OIICpallun MBICTIUTEIIbHOM ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
0606HI€HI/Ie, CUCTEMATU3AlUI0, BBIABJIICHUC TPUYNHHOCICACTBECHHBIX CBSI3CH — A N3YYCHHA



CBOICTB BCIICCTB U XUMHNYCCKUX peaKL{Hﬁ; CCTCCTBCHHOHAYYHBIC MCTO/AbI ITO3HAHUA —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).

COAEPXAHUE YUYEBHOI'O ITPEAMETA «XUMMA» 110 'OJAM U3YUYEHUMA 8 KITACC
IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHSA

[Ipenmer xumun. Pone xuMuu B KU3HU YesioBeka. Tena u Bemecta. OU3nyecKkue CBOMCTBA BEMIECTB.
ArperatHoe cocTosinue BeniecTB. [IoHsATHE 0 METOIaX TO3HAHUS B XUMHUHU. XUMHS B CUCTEME HayK . YucThie
BemecTBa u cMecH . CriocoObl pa3ieieHus CMecei .

ATOMBI U MOJIEKYJbl. XUMUYECKUE 371€MEeHThl. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. IIpocThie U cl0XKHbIE
BEIIECTBA. ATOMHOMOJIEKYIISIPHOE YYCHHUE.

Xumuuaeckast popmynna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasi Macca. OTHOCHUTENbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

Du3nYecKue U XMMUYECKHE SBJICHUS. XMMHUUYECKasl PEaKus U €€ MPU3HAKU. 3aKOH COXPAHEHUS MACChl
BelIeCcTB. XUMUYeCKue ypaBHeHus1. Kiraccupukanms XuMHUYECKIX peakuuil (COeIMHEHNS, pa3IoKeHus,
3aMEIIICHHS ).

XUMUYECKUH FKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW TIOCYI0M, C TpaBHjIaMH paboThI B J1abopaTopuu U
npuéMaMu 0OpalIeHus ¢ JIa00paTOPHBIM 000PYAOBAHUEM; U3YICHHE U ONUCAHUE (PUINICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HaOM0IcHHE (PU3NIEeCKUX (TUTABJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIICHUE U KOHJICHCAIIHS BOJIbl) 1 XUMUUECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHUE METHOMW MPOBOJIOKH, B3aMMOICHCTBUE MEJIa C KMCIOTOH) SIBJICHUH, HAOIOJICHUE U OIIMCAaHUEC
MPU3HAKOB MIPOTEKAHUS XUMUYECKUX PEaKIUi (pa3oKeHue caxapa, B3aUMOJACHCTBHE CEPHON KHUCIIOTHI C
XJIOpUIOM Oapwusi, pasiokenue ruapokcuaa meau (I1) mpu HarpeBaHuM, B3aUMOJICHCTBHUE JKeye3a ¢
pactBopoMm cosr menu(Il)); uzyuenue crocoOoB pazzeneHus: cMecei (C MOMOIIBI0 MarHuTa, GUILTPOBAHUE,
BBIIIAPUBAHUE, TUCTHIUIALIUS, XpOMaTo rpadus), MpOBeACHNE OYMCTKH TOBAPCHHOM COJIU; HAOJIOICHUE U
OIMCaHME PE3YJIbTATOB MIPOBEICHUS OMBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChI; CO3/IaHHUE
MoOJIeJIeH MOJICKYIT (IapOCTEPIKHEBBIX ) .

Ba:xneiimmue NMpEeaACTABUTEC/IN HEOPraHH4Y€CKUX BELHICCTB

Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinopom — sneMeHT u ipoctoe BeriecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpojie, GPU3NYECKUe U XUMUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl oTydyeHus: KUCI0po/ia B JIabOpaTOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupojae. O30H — aioTpornHas MoauduKaius KHCIOpoa.

TerioBoil 3 PexT XuMHUUYECKON peakIi, TEPMOXUMHUECKUE YPABHEHUS, 3K30 U SHJIOTEPMUYECKHE
peakuu. TommBo: yroib 1 MeTaH. 3arps3HEHUE BO3lyXa, YCUICHUE TapHUKOBOTo 3(pdekra, paspyiieHue
O30HOBOTO CJIOS .

Bonopon — anemeHT u npocroe BeniecTBo. HaxoxaeHne Bogopoaa B npupoje, pusndeckre u XuMHYECKre
CBOHCTBa, IPUMEHEHHE, CIIOCO0BI oTydeHus. CocTaB KMCIOT U COJIEH .

KonuuectBo BemectBa. Monbs. Monspuas macca. 3akoH ABoraipo. Momnsipabiii 005EM ra3oB. Pacuérsl o
XUMUYECKUM YPABHEHUSM.

dusnyeckue cBorcTBa Bobl. Boga kak pactsopurens. PactBopsl. HachlieHHbIE 1 HEHACHIILIEHHBIE
pacTBOphl. Pacmeopumocms éewjecms 6 60de.: MaccoBas 10114 BellECTBa B pacTBope. XHUMHYECKHE
cBoiicTBa Bobl. CocTaB ocHOBaHM. Posib pacTBOpPOB B IPUPOJE U B )KU3HU YeI0BeKa. KpyroBopoT BoJibl B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus Heoprannueckux coeauaennii. Oxcuapl. Kinaccudukaims oKCHIOB: coIeo0pa3yoime
(ocHOBHBIE, KUCTIOTHBIC, aM(OTEPHBIC) U HecosleoOpa3yromre. HoMeHknaTypa OKCUI0B (MEXIyHApOIHAS U
TpuBHanbHas). u3ndeckre U XUMUUYECKHE CBOMCTBA OKCUAOB. [TomyueHue.



OcnoBanust. Knaccugukaius ocCHOBaHUIL: MIENOYN U HEPACTBOPHMbIe OcCHOBaHMs. HoMmeHkaTypa
OCHOBaHMH (MEXIyHapOIHAS U TpUBHATIbHAs). DU3NUECKUe U XUMUUYECKHE CBOMCTBA OCHOBAHMA.
[Tonydyenue ocHOBaHUIA.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot (Mex1yHapo/iHasi U TpuBUajibHas ). Pu3nyeckue
1 XMMHYECKHE CBOMCTBA KUCIIOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. [Tonyuenne kucior.

Comu. Homenknatypa cosieid (MexayHapoaHast U TpuBHalibHAs ). PU3NUYECKUE U XUMUYECKUE CBOMCTBA
cosieii. CiocoOBI MOTYyUYEHUS COJICH.

I'eneTnueckas CBA3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COGI[HHGHHﬁ.

XUMHUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIPEICTICHUE COACPKAHUSI KIUCIIOPOa B BO3IyXe; MOTyUeHHE,
coOupaHue, pacro3HaBaHUE U U3yYEHUE CBOMCTB KUCIIOPO/1a; HaOII0IEHNE B3aUMOICHCTBHS BEIIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BOBHUKHOBEHUS U MPEKPAIICHUs TOPeHHs (IT0Kapa); 03HAKOMJICHHE ¢ 00pa3amMu
OKCHJIOB M OITMCAHKE X CBONCTB; MOIyYeHUe, COOUpaHue, paco3HaBaHue U U3YYCHUE CBOMCTB BOJOpOIa
(ropenue); BzaumoieiicTere Bojoposaa ¢ okcuaoM Meau(Il) (Bo3amMoxHO UCoNb30BaHUE BUICOMATEPUATIOB);
Ha0Mro/IeHne 00pasIoB BEIIECTB KOJIUYECTBOM | MOJIb; HCCIEA0BAaHNE OCOOCHHOCTEH paCTBOPEHUS BEIICCTB
C Pa3JIMYHOM PACTBOPUMOCTBIO; IPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU JT0NEN
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJBI C METaNIaMH (HATPUEM U KaJIbliieM) (BO3MOXKHO
MCIOJIb30BaHNE BUACOMATEPHUATIOB); OTIPEICIICHUE PACTBOPOB KHUCIIOT U IIEJI0UYEH ¢ MTOMOIIBIO
WHJIMKATOPOB; UCCIICIOBAHUE 00PA3I[0B HEOPTraHUYCCKUX BEIIECTB Pa3 JUYHBIX KJIACCOB; HAOIIOACHUE
HU3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOPAX KHUCJIOT U HIGJIO‘-ICI;'I; HN3YUCHUC B3aHMOHCﬁCTBHﬂ OKCH 1a
meau(Il) ¢ pactBopoM cepHOil KUCIOTHI, KUCIOT C METaNIaMH, peaKluii HeHTpaaIu3aluu; MoJydeHHe
HEPACTBOPHMBIX OCHOBAHHI, BEITCCHCHHE OJTHOTO METaJlIa APYTUM U3 PaCTBOpa COJIH;, PEIICHUE
AKCIICPUMEHTAJIbHBIX 3a7a4 110 TeMe «BakHeHIme KiIacchl HEOPraHUYECKUX COSTMHEHUN.

Ilepuonnuecknii 3aK0H U NepuoanYecKas cucreMa xumuiecknx 3jiemenToB /I. U. MengeineeBa. Ctpoe
HHE aTOMOB.

Xumuuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pe€akuuu

HepBBIe IIOIIBITKH KJIaCCI/I(bI/IKaIII/II/I XUMHYSCKHX 3JIeMEHTOB. [IoHsaTHE O rpymnmnax CXOAHbIX 3JICMCHTOB
(IJ_IeJ'IOLIHBIe 1 HICJIOYHO3CMCECIIbHBIC METAJJIbI, I'AJIOTCHBI, HHCPTHLIC T'a3bl. BHCMGHTLI, KOTOPBIC 06pa3y10T
an)OTepHBIG OKCHUABI U TUAPOKCU/IBI.

[Tepuoanueckuii 3akoH. [lepuonnueckas cucreMa xumuueckux 31neMeHToB /1. M. Menaeneesa. Buabl
tabnuupl «Ilepuoanueckas cuctema xumudeckux aeMeHToB J| . I . Menneneesay . [lepuonbl u rpynmst .
DU3NYECKUIN CMBICI MIOPSIAKOBOIO HOMEPA, HOMEPOB NIEPHU O] U TPYIIIIBI AJIEMEHTA .

Ctpoenune atoMoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHUE SJIEKTPOHHBIX 000I0UeK
aTOMOB TepBbIX 20 XMMHUECKUX 3JIEMEHTOB nepuoaudeckoit cuctemsl Jl. M. MenneneeBa. Xapakrepuctuka
XMMHUYECKOT0 2JIEMEHTA 110 €T0 MOJ0XKEHUIO B Itepuoauyeckoi cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS pajiyca aTOMOB XUMUYECKUX 3JI€ MEHTOB, METAJUIMUECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM M IepuoiaM. 3Ha4eHHE IEPUOANUECKOT0 3aKOHA U MIEPUOANYECKON
CUCTEMBI XUMHUYECKHUX JJIEMEHTOB JIUI Pa3BUTHUS HayKu U npakTy ku . /1 . 1 . MenneneeB — yd€HbIN U
IPaXIaHUH .

BHCKTpOOTpI/II_[aTCHBHOCTL XUMHUYECKHUX 3JIEMEHTOB. XHUMHUUE CKasl CBA3b (I/IOHHEUI, KOBAJICHTHAA MOJIApHAA U
KOBaJICHTHAas HEIIO J'IS[pHaSI). Crenenn okucneHns. OKUCINTEIFHOBOCCTAHOBUTCIIHLHBIC pEeaKkiunu. Hpoueccm
OKHCJICHMS U BOCCTaHOBICHHUSA. OKUCIUTEIIN U BOCCTAHOBUTEIIH.

XUMUYECKUH KCIIEPUMEHT: U3y4yeHUe 00pa3IoB BEIIECTB METAJ JIOB U HEMETAJLIOB; B3aUMOIEHCTBUE
THIPOKCH/Ia IMHKA C pAaCTBOPAaMHU KHUCJIOT U ILEJI0YEH; MPOBEAECHNUE ONBITOB, NUIIOCTPUPYIOLINX TPUMEPHI
OKHUCJIUTEIbHOBOCCTAHOBUTENIBHBIX peakluil (ropeHue, peakiiuu pas3ioKeHns, COETUHEHUS).

MexnpenMeTHbIe CBA3U



Peanuszanus MeXNpeaMETHBIX CBA3EH NIPU U3YUYEHUN XUMUU B 8 KJIACCE OCYLIECTBIISIETCS YEPE3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUYHbBIX NOHATUH, TaK U MOHITUH, SBJISIOLIMXCS CUCTEMHBIMU 15
OTJEJIBHBIX NIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

O6H_II/IG €CTCCTBECHHOHAYYHBIC ITOHATHS: Hay‘lHBIﬁ (baKT, THUIIOTE3a, TCOPHsI, 3aKOH, aHaJIu3, CUHTES,
KJIaCCI/ICI)I/IKaLII/ISI, NepUOANIHOCTD, H3,6JIIOI[€HI/I€, OKCIICPUMCHT, MOACTIUPOBAHUC, USMCPCHUEC, MOJICIIb,
SIBJICHUC.

dusnka: MaTepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII, PATMOAKTHBHOCTH, MOJICKYJIa,
ANEKTPUYECKUH 3apsiji, BEMIECTBO, T€N0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, (pu3nudeckue
BEJIMYUHBI, €TMHULIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPaIbI, TOPHBIE TOPOIbI, TIOJIE3HBIE HCKOIAaeMbIe, TOIUINBO,
BO/IHBIE PECYPCHI .

9 KIIACC
BemecTBo 1 XMMH4YecKasi peaKIus

Ilepuoanueckuii 3axoH. Ilepuoanueckas cuctema xumudeckux emenToB . 1. Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB XMMUYECKHUX JIEMEHTOB IIEPBBIX TPEX EPUOOB, KaJus,
KaJlblIuAa U UX COGI[I/IHGHI/Iﬁ B COOTBETCTBHUMU C ITOJIOKECHHUEM JJICMCHTOB B Hepnonnqecxoﬁ CHUCTEME U
CTpPOEHHMEM HUX aTOMOB. CTpPOEHME BEIECTBA: BUIbl XUMUUYECKOM CBsI3U. THIIBI KpUCTAININYECKUX PEIIETOK,
3aBHUCHUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTZUIJIH‘-IGCKOfI peHIéTKI/I 1 BUOa XUMHYECKOU CBS3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEHIECTB (MEXTyHApOIHAS U TPUBHAIBHAS).
XHUMHYECKHE CBOMCTBA BEILIECTB, OTHOCSIIMXCA K Pa3JIMUHBIM KJIACCaM HEOPraHUYECKHUX CO €IMHEHH,
TEHETUYECKas CBSI3b HEOPTAHUYECKUX BEUIECTB.

Knaccudukanus XuMHUeCKUX peaklMii 0 pa3IMYHbIM MPU3HaKaM (10 YUCIIY U COCTaBYy YYaCTBYIOIIHUX B
peaKIuy BEMIECTB, MO TEIIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTEIICHEH OKUCIICHHSI XUMHUIECKUX JICMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTaiau3aTopa). JK30 U SHIOTEPMHUECKHUE PEAKIIUH, TEPMOXUMUYECKHE
YpaBHEHUA.

[TonsTre o ckopocT XUMHUYECKO# peakuuu. [Tonstue 006 00paTUMBIX U HEOOPATUMBIX XUMHUUECKHUX
peakuusx. [IoHATHE 0 TOMOT€HHBIX U I€TEPOTE€HHBIX peakuusaX. [lonamue o xumuieckom

pasnosecuu. Pakmopbwl, 6IUAOUUE HA CKOPOCMb XUMULECKOU PeaKyuu U NOJIOHCEHUE XUMULECKO20 PABHO6E
CUsl.

MexaHu3M OKHCIUTETbHOBOCCTAHOBUTEIBHBIX PEAKIIUM (IJIEKTPOHHBIN OallaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHON PEAKIIHH).

Teopm{ BHGKTpOHHTquCKOﬁ JAUCCOMAIIU. 3HCKTpOHI/ITLI " HECIJICKTPOJINUTEI. KaTI/IOHLI, AHHUOHBI.
Mexaau3m Aucconranvn BEIIECTB C pa3jIniYHbIMU BUJAMU XUMUYeCKol cBs3u. CTerneHb JUCCOoIIManu.
CunbHBbIC U c1a0ble QJICKTPOJINUTHI.

Peaxiiuu nonHoro ooOMeHa. Y ciioBHs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa, TIOJTHBIE M COKPAIIEHHBIE
HMOHHBIE YpaBHEHHs peakuuii. CBONCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE MpeICTaBICHU 00
AIEKTPOJIUTHYECKON Aucconmaniy. KadecTBeHHbIE peakIluu Ha HOHBI . [lonamue o eudpoause coneli .

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJIETIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUUECKUX
BEILIECTB — METAJUIOB U HEMETAIIOB (TpaduTa 1 anMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHS);
UCCIIETOBaHNE 3aBUCMOCTU CKOPOCTH XMMHYECKON peaklMK OT BO3IEHCTBUS PA3IUYHBIX (aKTOPOB;
HCCIJIEIOBAHKE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, IIPOLECCA JUCCOLMALNN KUCIIOT, IIEJI04Yel U
coJieil (BO3MOKHO UCIOIb30BaHUE BUAEOMATEPUAIOB); IPO BEJCHHE ONBITOB, MJUTFOCTPUPYIOLIUX MPU3HAKU
NPOTEKaHMs peakluii HOHHOTO oOMeHa (0Opa3zoBaHUe 0CajiKa, BhIJICIEHHE ra3a, 00pa3oBaHUE BObI);
OTIBITOB, MUTFOCTPUPYIOIINX IPUMEPHI OKUCIIA T€IbHOBOCCTAHOBUTEIBHBIX peakliuii (ropeHne, peakiuu
Pas3NoKeHus], COeTMHEeHNs1); pacllO3HaBaHNE HEOPTaHUYECKUX BELIECTB € TTOMOIIbIO KAUeCTBEHHBIX PeaKLUi
Ha MOHBI; pelIeHHEe FKCIIEPUMEHTAIbHBIX 3aay .



HeMeTanasl M MX cOeTUHEHUS

OOwas xapakTepucTKa raroreHoB. OCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS.
Crpoenue u GpU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA HA IPUMEpE
xJiopa (B3aMMOJIEHCTBHE C METAJJIaMH, HEMETaJlJIaMH, 11e04aMu). XyopoBoaopo. CossiHas KUCIoTa,
XUMHUYECKHE CBOMCTBA, ITOJIy4YeHUE, IPUMEHEHHE. [[elicTBHE X10pa U XJIOPOBOAOPOAA HA OPraHU3M
4esloBeKa. BakHelmume XIopuasl ¥ X HaX0XKIEHUE B IIPUPOJIE .

O6mas xapakrepuctuka 31eMeHToB VIArpymnmnbl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
OKHCJICHUS.

Crpoenue u pu3nuecKue cBOMCTBA MPOCTHIX BEILECTB — KHUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(UKALIIH
KHCJIOPOAa U cepbl. XUMHUYECKHE CBOMCTBaA cepbl. CepoBOI0pOa, CTPOCHUE, (PU3UUYECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI Cepbl KaK MIPEJCTaBUTENIN KUCIOTHBIX OKCHIO0B. CepHas KUCiIoTa, GU3n4ecKue 1
XUMHYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS KJIacCa KUCIIOT U criennduyeckue). XuMUIeCKue
pEeaKIMH, JIeXKallie B OCHOBE IPOMBIIIUIEHHOI0 crioco0a nostyueHus cepHoil kucinotel. [Ipumenenne. Comnu
CepHOM KUCIIOTHI, KAaUeCTBEHHAs peakiys Ha cynb(arnon. Haxoxaenue cepsl 1 €€ COeIMHEHUH B TPUPO/IE .
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeibl COEMHEHUSAMU cepbl (KUCIOTHBIE T0KIH, 3arps3HEHUE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPEJOTBPAILICHHS .

OO0mmas xapakTepucTuka 31eMeHTOB VArpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTCIICHU
OKHCJICHHSI.

A3oT, pacripocTpaHeHue B Ipupojie, PU3NYECKue U XuMuieckue ceoictBa. KpyroBopot a3ora B mpupose .
AMMHUak, ero Gpu3n4Yeckue 1 XUMHUUYECKUE CBOICTBA, MolydyeHue U npuMeHeHue. Coau aMMOHUS, UX
¢du3nveckre 1 XUMHUYECKHE CBOMCTBA, MprUMeHeHue. KauecTBeHHast peakiys Ha HOHBl aMMOHHUSI. A30THast
KHCJIOTa, e€ royiyuyeHue, Gpu3nyeckue 1 XuMHUYecKre CBOicTBa (0011e KaK MpeICTaBUTENs Kjlacca KUCIOT U
cneuupuyeckne. Vcrnonp30BaHe HUTPATOB U COJICH aMMOHHS B Ka4€CTBE MHUHEPAIBHBIX YIOOPECHUH.
XUMHUYECKOe 3arps3HEHUE OKPYXKAoIel cpeibl COeTUHEHUAMU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHUE
BO3/lyXa, I0YBBI U BOJIOEMOB).

docdop, ammorporrbie MoguduKanuu pocdopa, pusudeckue u xumuaeckue cBoicTBa. Oxcua hocdopa(V)
u pochopHas KucIoTa, PU3HUECKUE U XUMUYECKUE CBOMCTBA, ToJTy4YeHue. Mcnons3oBanue ¢pocharoB B
Ka4yecTBE MHUHEPAIBHBIX yIOOpEHUH.

OOmas xapakrepucTrka 31eMeHToB [VArpynnsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENCHH
OKHCIICHHUS .

VYrnepon, ajuioTponHble Mo (UKAINY, pacipOCTPaHEHHE B IPUPOAE, (PHU3HUECKHE U XUMUYECKUE
cBoiicTBa. Ancop6uus. KpyroBopot yriepoza B mpupoje. OKCuabl yriaeposa, ux Gu3nuecKkue u
XUMHUYECKHE CBOICTBa, IEHICTBUE HA KUBbIE OPraHU3MBI, [TOJIyU€HUE U IPUMEHEHHE. DKOJIOTHYECKHE
npobeMbl, cBA3aHHbIE ¢ OKcuaoM yriepoaa(IV); runoresa rao6anbHOr0 NOTEIICHHUS KIMMATa;
MapHUKOBBIN 3P PeKT. YrosibHas KUCI0Ta U €€ COJIU, UX (PU3NUecKue U XUMUYECKUE CBOWCTBA, MOJIyYeHHUE U
npuMeHeHne. KauecTBeHHas peakuus Ha KapOoHaTHOHBI. Mcnoib30BaHKe KapOOHATOB B OBITY, MEJUIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIBCKOM XO035HCTBE.

HepBOHa‘laﬂbHHe MIOHSATHS 00 OpTraHU4YC€CKUX BCHICCTBAX KAK O COCAUHCHUAX YIJICpOoaa (MeTaH, OTaH,
OTWJICH, alICTUJICH, 3TaHOJI, ITTUICPUH, YKCYCHAad KI/ICJ'IOTa). Hx cocmas u xumuueckoe cmpoeHue. Ilonstue o
OMOJIOTUYECKU BaXKHBIX BCIIECCTBAX: XUPaAX, 6CJ'IKaX, YriieBoAax — U UX POJIU B JKU3HU

YCIO0BCKaA. MamepuaﬂbHoe eOUHCMEO Op2caAHUYECKUX U HeEOp2AHUYECKUX coeOuHeHUll.

Kpemuuii, ero pusndeckue u XuMHuecKre CBOMCTBA, ojyueHue u npuMeHeHne. CoeJMHEHNsI KPEMHUS B
npupoje. Obume npecraBienus 06 okcuae kpemuusa(IV) u kpemaneBoit kucinore. CUITUKATH, UX
HCIOJIb30BaHUE B OBITY, MEIUIIMHE,

IPOMBIIUIEHHOCTU. BadicHetiuue cmpoumensHvle Mamepuabl. KepamuKa, Cmexio, yemenm, 6emon, dcenes
obemon. [Ipobaembl 6e30nacH020 UCNONL308AHUSA CIMPOUMENLHBIX MAMEPUANOE 8 NOBCEOHEGHOU HCUSHU.

XHUMHUYECKUM OKCIICPUMCHT: U3YUCHUC 06p33LIOB HCOPraHNYCCKUX BCILCCTB, CBOICTB COJISIHOM KHCJIOTBI,
IMPOBCACHNUEC KAaUCCTBCHHBIX peaKuHﬁ Ha XJIOPUAUOHBI U Ha6J'IIO)IeHI/Ie IIPU3HAKOB UX IMPOTCKAHUsA, OIIBITHI,
OTpaXaromue (I)I/ISI/I‘-IGCKI/IG 1 XUMHYECKHE CBOMCTBA raJIor€HOB U UX COCI[I/IHGHI/Iﬁ (BO3MO)KHO



MCIOJIb30BAHUE BHICOMATEPHAIIOB); O3HAKOMJICHHE C 00pa3IiaMy XJIOPUI0B (raJIOTeHUI0B); O3HAKOMIICHUE
¢ o0pa3iamu cepbl 1 €€ COeTMHEHUSAMH (BO3 MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUAITIOB); HAOIIOACHUE
nporiecca 0OyrIuBaHMs caxapa MmoJi AeUCTBUEM KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI; H3y4EeHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOMN CEpPHON KUCIOTHI, TPOBEICHUE KAYECTBEHHOM peaKIuu Ha CyIb()aTuoH
1 HaOJIIOIeHHNE MTPU3HAKA €€ MPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa u ux
COeMHEHMH (BO3MOKHO MCIOIb30BaHUE BUACOMATEpUaoB), 00pa3iaMu a30THHIX U GpochopHbIX
ynoOpeHuit; moiay4yeHue, coOupanue, pacro3HaBaHue U U3y4eHUE CBOMCTB aMMHUaKa; MPOBEJCHHUE
KaueCTBEHHBIX peaklUii Ha HOH aMMOHUS U (OCcPaTHOH U U3ydyeHHUE MPU3HAKOB UX MPOTEKaHMUS,
B3alMO/JICIICTBUE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI C MEIbIO (BO3MOYXHO HCIIOJIb30BAHNE
BUJICOMATEPHAIIOB); U3yYEHUE MOJIeNIel KPUCTAJUTMUECKUX PEelIETOK anmasa, rpadura, Qyisepena;
03HaKOMJIEHHUE C IIPOLIECCOM aJICOPOIIMHM pACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YyCTPOUCTBOM
MIPOTUBOTIa3a; MoIy4YeHue, CoOOMpaHue, pacro3HaBaHue U U3y4YE€HUE CBOWCTB YIJIEKUCIIOrO I'a3a; MpoBeACHNE
KAueCTBEHHBIX pPEaKLUi Ha KapOOHAT U CHIIMKATHOHBI U U3Y4YEHHUE IPU3HAKOB MX IIPOTEKAHUS;
03HAaKOMJICHHE C IPOIYKIMEN CUIIMKATHON TPOMBIIUIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33124 110
Teme «BaxxHelme HeMeTauIbl U UX COSUHEHUS.

MeTasibl M HX COCIMHCHUHA

OO1w1ast xapaKTepUCTHKA XUMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUM UX MOJIOKEHUS B
MePUOINYECKON cucTeMe XxuMuueckux aemeHToB J. . MenaeneeBa u crpoenus: atomoB. CTpoeHue
MeTauI0B. MeTajuinyeckast CBs3b U MeTaUNINYecKas KpUCTaNINYecKas peléTka. DIeKTPOXUMUYECKUH psilt
HaNpspKeHUN MeTayioB. @U3NYECKUe U XUMUYECKHE CBOMCTBA MeTa/UI0B. O0111e criocoObl MOTyYeHHs
MeTasuioB. [IoHsTHE O KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. Criassl (CTab,
9yT'YH, JIOPATIOMHHHANA, OpOH3a) U X TPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IlemouHbIE METATIIBL: TTOJIOKEHUE B IEPUOJIMUECKON CUCTEME XUMUUYECKHUX 351eMeHTOB J[. . MeHeneena;
CTPOEHHUE WX aTOMOB; HaXOXACHHE B pupoae. Pu3ndeckue u XMMHUYECKUE CBOICTBA (Ha MpUMepe HATPuUs U
kayust). OKCUIBI M THAPOKCUIBI HATPUS U Kauns. [I[puMeHeHHe MeI0YHbIX META/UIOB U UX COCTMHCHHM.

[IlenouHo3eMenbHbIE METAIIIBI MArHUH U KaJbLM: TOJI0KEHNE B IEPUOANYECKON CHCTEME XMMHUYECKHX
anemenToB J[. 1. MenzeneeBa; CTpoeHHE X aTOMOB; HAX0XKACHHUE B ipupoae. Pu3ndeckue 1 XUMUIECKUE
CBOWCTBa MarHus U Kanplus. Baxkneimue coenunenns kanbuus (OKCUI, THIPOKCH, con). KECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHH .

AIOMUHUN: TIOJIOKEHUE B IIEPUOINYECKON CUCTEME XUMUYECKUX 1eMeHToB [ 1. Menzeneesa; ctpoeHue
aToMa; HaxoxX/1eHue B nmpupoje. dusnueckre u XMMHUECKHE CBOMCTBA amtoMuHusA. AMpOTEpHBIE CBOIICTBa
OKCHJA ¥ TUIPOKCUA ATFOMUHUS.

Kenezo: monoxeHue B NEpUOAUUECKON cUCTEME XUMUUYECKHX aneMeHToB . 1. MenaeneeBa; ctpoeHue
aToMma; HaxoXxeHue B mpupoje. Pusndeckre u XUMUYECKHEe CBOMCTBA xkemne3a. OKCHUIbI, THIPOKCHIBI 1
comu xene3a(ll) u xenesza(Ill), nx cocras, cBOWCTBa U MOTyUYEHHE.

XUMUYECKUH KCTICPUMEHT: O3HAKOMIICHHUE ¢ 00pa3iaMy METAJUIOB U CIUIABOB, MX (DU3HUECKUMU
CBOMCTBaMMU; U3yUYECHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOXKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBHUS OKCHUJIA KAIIBITUS M HATPHUS C BOJOM (BO3MOXKHO HCIIOJIH30BAHKE
BUJICOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI; IIPOIIECCa TOPEHUS Kelle3a B KUCIIO poJie
(BO3MOYKHO HCITOJIb30BAHHUE BHUICOMATEPHAIIOR); PU3HAKOB MTPOTEKAHUS KAYSCTBCHHBIX PEAKIIN HA HOHBI
(MarHus, KanbIus, aTroMuHus, uHKa, xkeneza(ll) u xxeneza(Ill), meau(Il)); nabmronenue u onucaHue
MIPOIIECCOB OKPAIIMBAHMS INTAMECHN HOHAMU HATPHS, KATHSI U KAJTBITUS (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIET0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCH/IAa ATFOMUHUS U THAPOKCUIA IIMHKA,
pelIeHre YKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TeMe «BakHeHe MeTaTbl U UX COSTMHECHUSD) .

XuMHus M OKpyKaoLas cpeaa

Hosbie maTepuansl 1 TexHOJIOrMU. BelecTBa n Marepuasl B HOBCEAHEBHOM KU3HU YEIOBEKA. XUMUS U
310poBhE. be3onacHoe ucnoib30BaHNe BEIIECTB U XUMUYECKHUX peakiuid B ObITy. [lepBas mo moimp npu
XUMHUYECKUX 05KOTaxX U OTpaBiieHUsIX. OCHOBBI IKOJIOTH YECKOM rpaMOTHOCTU. XUMHUYECKOE 3arps3HEHNE
OKpY Karoten cpeasl (mpenenbHas nonyctumas koHeHnTpamus semiects — [1JIK). Poias xumun B pemenun
HKOJIOTHUECKUX TPOOIEM.



[TpupoaHbIe HICTOYHUKH YTIEBOJOPOIOB (Yroib, IPUPOAHBIH ra3, He(Th), MPOIYKTHI UX MEepepaboTKH, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH .

XUMHUYECKUH IKCIEPUMEHT: U3y4eHHEe 00pa3I[0B MaTEPHATIOB (CTEKIIO, CIUIABBI METAIIJIOB, MMOJIUMEPHBIC
MaTrepuabl).

MesknpeamMeTHble CBSI3H

Peanuszanus MeXNpeaAMETHBIX CBA3EH NPU U3yUYEHUU XUMUU B 9 KJlacce OCYILECTBIISIETCS YEPE3
HCIOJIb30BAHUE KaK OOIMX €CTECTBEHHOHAYYHbIX NOHATUH, TaK U MOHATUHN, SBJISIOLIMXCS CUCTEMHBIMU 15
OTJIEJIbHBIX NIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKJIA.

OO0mue ecTecTBeHHOHAYYHBIC TIOHSITHS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHATIN3, CHHTE3,
KJ1accuukanms, mepuoanyd HOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHHUE, MOJICIIb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHsI, MaTepuaibl. GU3nKa: MaTepUs, aTOM, DJIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOII, PAJIMOAKTUBHOCTh, MOJICKYJIA, JICKTPUUYECKHUH 3apsil, MPOBOHUKH,
MOJTYIIPOBOTHUKH, JUIEKTPUKH, POTOIIEMEHT, HHIUKATOP, BEMIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE
BEIIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAJUITMUECKAs PEIIETKA, CIIJIaBhl, PU3MYECCKUE BETUIHHBI,
€AMHUIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorus: (I)OTOCI/IHTGS, JbIXaHHC, 6I/IOC(1)epa, OKOCHUCTCMA, MUHCPAJIbHLIC yn06peHH$1, MUKPOIJICMCHTLI,
MAaKpO3JIECMCHTBI, ITIMTATCJIbHBIC BCIICCTBA .

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPO/IBI, IIOJIE3HBIE HCKOTIAeMBbIe, TOILINBO,
BOJIHBIE PECYPCHI.

KanenaapHo-remaTuyeckoe njiaHupoBaHue no Xumuu 8 kiace

2 yaca, 68 yacosB

Ne | Pazgen. Tema ypoxka Kon- | [ara Hcnonvzosanue
BO IpOBE]
P 0oopyoosanusn
4acoB | CHMS
«Touka pocma
Tema 1. Xumusi — BaxkHas 00,1acTh
€CTeCTBO3HAHUS H NPAKTHYECKOM
AesiTeJIbHOCTH YesioBeka (5 )
1 [Ipenmer xumun Ponb XMMHM B )KU3HU YEJIOBEKA. 1
X¥MHS B CUCTEME HAayK. MeTo1bl TO3HAHUS B
XUMUU.
2 3HAaKOMCTBO C ITpaBUJIaMH 0€30MacHOCTH U 1 [Mudposas nadbopaTopus
npuémMaMu paboThl B XUMHUECKOH J1abopaTopuH. RELEON

IIpakTuyeckas padora: .
[Mudposoit gaTunk

No 1. TlpaBuna paGoThl B Ta0OpaTOPHH U MIPUEMBI temmeparypbl CiupToBKa
oOparieHust ¢ J1abopaTopHBIM 000PYIOBAHHEM Cgeua.

3 Tena u BelecTBa 1

4 du3nyeckue CBONCTBA BEIIECTB. ATperaTnoe 1

COCTOSIHHEC BCIICCTB .

5 UYuctele BemecTBa U cMecu. CriocoObl pa3ienieHus 1 [udposas nadboparopust
cmecell. [lpakTuyeckas padoraNe 2. Pa3nenenue RELEON
cMmeceil (Ha mpruMepe OYMCTKHU MOBAPEHHON COJIH)

Tema 2. BemecrBa




N XUMHYECKHE pCaKIIuU

(159)+1 g
6 ATOMBI U MOJIEKYJIbl. XUMUYECKHE IJIEMEHTHI 1
7 3Hak# (CHMBOJIbI) XUMHUYECKUX AJIEMEHTOB 1
8 [IpocTeie U cioxHbBIE BeniecTBa. ATOMHO- 1
MOJICKYJISIPHOE YUCHHE.
9 Xumuueckasi popmynna. BaleHTHOCTh aTOMOB 1
XUMHUYECKHUX 3JIEMEHTOB
10- | 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. 2
11 | OtHocuTenbHast aroMHast Macca. OTHOCUTENIbHAS
MOJIEKYJISIpHAsI Macca .
12 | MaccoBas 10751 XUHMHYECKOTO 3JIEMEHTA B 1
COETMHEHUU
13 | ®usnyeckue U XUMHUYECKHE SIBICHUS 1
14 | Xumuueckas peakuus. [IpuzHaku 1
Y YCJIOBHSI POTCKAHMSI XUMUYCCKIX PEAKITHIA
15 | Xumuueckue ypaBHEHHUS 1
16 | Tumbl XUMHYECKUX peakuid. Peakius coequHeHMs 1
17 | Peaknuust paziioxeHus 1
18 | Peakuus 3amenieHus 1
19 | Peaknus oOmena 1
20 | 3akoH coxpaHeHHs Macchl BemecTs. M. B. 1 BEChl TEXHOXUMHUYECKHE
JIOMOHOCOB — YUEHBIN SHITUKIIONENCT. WJIH DJICKTPOHHBIC; CBEYA,
kos0a riockogoHHas 250
MJT; JIOKKA JUTSI COKUTAHUS
BEIIIECTB
21 | KontponbHas pabota Ne 1 1
Tema 3. Bo3ayx. Kucaopon.
Oxcuabl
(59)
22 | Bozmyx — cmech razoB. Coctas Bo3nyxa Kuciaopon | 1
— DBJIEMEHT U MpocToe BemecTBo. O30H —
AIJIOTPOITHAS MOAU(DUKAIIIS KUCIOPOAa
23 | Haxoxpaenue kucnopoja B mpupoje, puzndeckue u | 1
XUMHYECKHE CBOMCTBA (PEAKIIUU OKHCIICHUS,
ropenue. [Tonstre 06 okcuaax
24 | CnocoObl moJTy4eHus: KUCI0po/ia B 1TaOOpaTOpHH U 1

MIPOMBIIITIEHHOCTH. [IpuMeHeHne Kuciopoaa.
IIpakTryeckas pabora

Ne 3. Tlonmyuenue u cobupaHue Kuciopoja, u3ydeHue




€r0 CBOICTB.

25 | TemtoBoi 3 (HEKT XUMHUYECKOW peaKIiK, TIOHIATHE O
TEPMOXUMHUYECKOM ypaBHEHUH, SK30 U
SH/IOTEPMHUECKUX PEAKLIUAX

26 | TommuBo (yroyib ¥ MeTaH). 3arpsi3HEHUE BO3/1yXa,
CHOCOOBI ero MpeAoTBpalleHus. Y CHIICHUE
MApHUKOBOTO 3 eKTa, pa3pylIeHHe 030HOBOTO
() (O
Tema 4. Bogopoa. CocTaB KHCJIOT U coJeid (5 1)

27 | Bogopoa — 31eMEHT U MPOCTOE BEIECTBO

28 | Haxoxpaenue B pupojie, (U3NIECKHe U XUMHUUECKUE
CBOICTBa (Ha MpUMeEpe B3aUMOJICHCTBUS C
HEMeTalsla MA U OKCHIaMU METaJIJIOB

29 | [IpumeneHne, CrIOCOObI MOTYICHHS BOIOPO/IA.
[IpaxTnueckas padora Ne 4. [lonyuenue u
coOupaHue BOAOPOJa, U3YUEHHE €ro CBOICTB

30- | CocraB KUCIIOT U coeit

31
Tema 5. KosimuecTBeHHbIE OTHOIIEHUS B XUMHH
(4 1)

32 | KommgecTBo BemecTBa. Mok, MolsipHas Macca

33 | 3akon ABoraapo. MosipHBI 00BEM Ta30B .

34- | Pacu€thl Mo XUMHYE CKHM yPaBHEHHUSM.

35
Tema 6. Boga. PacTBopsl. Ilonsitue 00
OCHOBaHMAX (5 )

36 | dusnueckue cBoiicTBa BOJbI. AHAIN3 U CUHTE3 —
METOBI H3yYSHHST COCTaBa BOIBI.

37 | XuMudeckue cBOMCTBA BOJBI (PEAKIUU C
METaJuIaMH, OKCH/IaMU METAJJIOB U HEMETAIIJIOB

38 | CocraB ocHoBanwmii. [loraTHEe 00 MHAMKATOpaX [udposas nadboparopust

RELEON

[Tudposoii pH. mtatus ¢
3aKUMOM; TISITh
XMMHUYECKHX CTaKaHOB (25
MJT); TPOMBIBAJIKa




39

Bopa xak pactBopurens. PactBopsl. PacTBopuMoOCTS
BemlecTB B Boje. [IpakTuueckas pabora:

No 5. IIpurotoBieHue pacTBOPOB € ONPEAECIEHHON
MAacCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

npuOOp IS OTIBITOB C
AIIEKTPUIECKUM TOKOM;
MCTOYHHUK ITOCTOSTHHOTO
TOKa: IPOOMPKU — 2 IT.
IPOHYMEPOBAHHBIE;
JTY4HWHKA; CIIUPTOBKA;

MpoOKu — 2 T, TUHIET

40

Ponp pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA.
Kpyrosopot BozsI B ipupoie. 3arpsA3HEHHE
HMPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX
BOZ.

Tema 7. OcHOBHBIE KJIACChl HEOPrAaHUYECKHUX COe/l
WHEeHUI

(11a)+ 149

41

KJ'IaCCI/I(bI/IKaI_II/IH HCOPIraHNYCCKUX COG,I[I/IHCHPlﬁ.

43

Oxcunpl: coctas, KnaccupuKanys (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEpHBIE, HecolieoOpa3yoIue),
HOMEHKJIaTypa (MEeXIyHapOIHAsl U TPUBUAIIbHAS).

[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB.

44-
45

OcHoBaHMsI: COCTaB, KIacCU(pHUKAIHs, HOMEHKIIaTypa
(MexxayHapoHas M TpUBUAIbHAS ), GU3HUYECKUE U
XUMHYECKHE CBOMCTBA, CITOCOOBI MTOJTYICHUS

[Mudposas madboparopust
RELEON

udposoii pH. mraTus ¢
3aKUMOM; TISITh
XMMHUYECKHUX CTaKaHOB (25
MJT); IPOMBIBAJIKa

46-
47

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATYpa,
(u3nyecKkre U XMMHUYe CKHe CBOMCTBA, CIIOCOOBI
MIOJIyYEHUS.

Psx akTHBHOCTH MeETaIoOB

49

Comnu (cpenHue): HOMEHKIATypa, COCOOBI
MOJTYYEHUS], B3aUMO/JICHCTBUE COJIEN C METAIIJIaMH,
KHUCJIOTaMH, I1eJI0YaMHU U COJIIMU

50

I'enermueckas CBA3b MCXKY KiiacCaMu
HCOPTraHNYCCKUX COE€OUHEHUI

51

[IpakTryeckas pabora:

Ne 6. Pemenne SKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCME
«OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COCTUHCHHI

[Mudposas nadopaTopus
RELEON

udposoii pH. mratus ¢
32KUMOM; TISITh
XUMHUYECKUX CTaKaHOB (25
MIT); TPOMBIBAJIKA.

52

KonTtponsHas pabora Ne 2




Tema 8. Ilepuoauyeckuii 3aK0H ¥ NepUOIUYECKAS
cucreMa XuMudeckunx yaeMenToB . . Menpaene
ea. Ctpoenne atoma (7 u)

53 | IlepBble MONBITKU KJIacCU(DUKATUN XUMHUECKUX
aneMeHTOoB. [IoHsATHE O Tpymmax CXOAHbBIX
3JIEMEHTOB (ILEJIOY HbIE U LIEJIOYHO3EMEIIbHbBIE
METaJJIbl, TaJIOTE€Hbl, UHEPTHBIE Ta3bl) .
54 | DaemMeHThI, KOTOpBIe 00pa3yroT aMmpOTEpHbBIS
OKCHJIBI ¥l TUAPOKCHUIBI
55 | [lepuoanueckuii 3aK0H U IEPUOANYECKAs CUCTEMA
xumuueckux 3sementoB 1. . Meneneena.
[Tepuonpl, rpyniibl, TOArpymIbl. U3UYECKUI CMBICIT
IOPSAJIKOBOTO HOMEpa 3JIEMEHTA, HOME POB IIEpHOJa
U TPYIIIIBI.
56 | Ctpoenue atomoB. CocTaB aTOMHBIX siziep. M30Tormbl
57 | Dnextponbl. CTpoeHHE FMEKTPOHHBIX 000TI0UYEK
aTOMOB MEpBbIX 20 XMMUYECKUX JIEMEHTOB
nepuoanueckon cucremsl /1. 1. Menaeneena
58 | XapakTepucTuka XMMHUYECKOT0 3JIEMEHTA 110 €ro
IIOJIOKEHUIO B epuoaudeckoit cucreme J1. M.
Menneneesa
59 | 3HaueHue MEPUOTUYECKOTO 3aKOHA
Y TICPUOMYECKON CHCTEMbI XUMUYECKHX JJIEMEHTOB
JUIS pa3BUTHs HayKu U npaktuku. 1. 1. Menzaenees
— Y4Y€HBIH, earor U rpaXkIaHuH.
Tema 9. Xumnueckasi CBf3b.
OKHUCINTEIbHO-BOCCTAHOBUTE/ILHbIE PeaKIIuu
(8 4)
60 | DIeKTPOOTPHUIIATEIFHOCTH ATOMOB XUMHUYECKUX
2JIEMEHTOB
61 | MoHHas xuMHUYecKast CBA3b [Mudposas nadbopatopust
RELEON
[Mudposoit gaTunk
TEMIIEPATYPHI
TUTATUHOBBII; TaTUUK
TEMIIEPATYPhI
TepMONapHbIN
62 | KoBaneHTHO-TIONISIpHAS CBSI3b [Mudposas nadopaTopus
RELEON
Hudposoit gaTuamk
TEeMIIEPATypPhI
TUTATHHOBBIN; TATIUK
TEeMIEPaTyphl
TepMONapHBIN
63 | KoBaneHTHO- HemoIsApHas CBS3b




64-
65

CreneHp OKUCICHUA

66-
67

OxkucnutenbHOBOCCTaHOBUTENBHBIE peakiuu (OBP).

Hpoueccm OKHCJICHHMA U BOCCTAaHOBJICHUA.
OKXMCITUTEIIN ¥ BOCCTAaHOBUTEIH.

68

Kontponbnas padora Ne 3

KanennapHo-remaTudeckoe mjiaHMpoBaHue M0 XMMUHU 9 kiace

2 yaca 68 yacoB

Tema pa3gena u ypoka

Komnu
€CTBO
4acoB

[ara
MIPOBE
CHUS

Hcnonwvzoeanue
0oopyoosanus

«Touxka pocma

IToBTOpEHHE N
yriydjeHue 3HAHUI OCHOBHBIX pa3eoB Kypca 8
KJjacca

(5u)+lua

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema
XUMHYECKHX deMeHToB J[. M. MeHpaeneeBa.
CtpoeHue aToMOB

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKHX 3JIEMCHTOB MEPBBIX TPEX MEPHOJIOB,
Kajaus, KaJblusa U UX COGJII/IHGHI/II\/'I B COOTBETCTBHU C
MOJIO’KEHHUEM DJIEMEHTOB B MEPUOINYECKON CUCTEME
" CTPOCHHUEM UX aTOMOB

Knaccugukaius 1 HOMEHKIaTypa HEOpPraHUYECKHX
BElIECTB (MEXAyHapoaHAasl U TPUBUAIIbHAS)

XUMHYeCKHE CBOMCTBA BEIIECTB, OTHOCIIIINXCS K
Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCAUHEHUM,
WX T€HETUYECKas CBSI3b HEOPraHMYECKHUX BEIIECTB

CrtpoeHue BeniecTBa: BUJIbI XUMHUYECKOM CBSI3H.
TuIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIIA KPUCTAJUTMYECKOM
PELIETKY .

Hudposas naboparopust
RELEON

Hudposoit gaTunx
TEeMIIepaTypbl IUIATUHOBBIN

Konrtponbnas padoraNel

Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH
XHMHYECKHX peaKkuui

(4 4)

Knaccudukanus XuMHUECKUX peakIui 1Mo
Pa3TUYHBIM MPU3HAKAM.




IlonsiTHE O CKOPOCTH XMMHUYECKOU pEaKIiu.
[ToHsiTHE O TOMOTEHHBIX U T€TEPOTEHHBIX PEAKIIMAX

[Mudposas nadopaTopus
RELEON

Hudposoit gaTunk
TEMIIEpaTyphl IUIATUHOBBIN

9 [TonsTre 0 xuMHU4YeckoM paBHOBecHH. DaKTOPHI, udposas nadboparopust
BIIMAIOIINME HA CKOPOCTh XMMUYECKOU pEaKIUU U RELEON
MOJIO’KEHNE XUMUYECKOTO PABHOBECHS . .
[Mudposoii qaTynk
TEeMIIEPATyphI IJIATUHOBBIN
10 | MexaHu3M OKUCIUTEIHHOBOCCTAHOBUTEIHHBIX
peakuuil (3JEKTPOHHBIN OaaHC OKUCIUTEIBHO-
BOCCTaHOBUTEJb HOM peakiiuu).
Tema 2. DjekTpoJMTHYECKAS JUCCONUANUS. XH
MHYecKHe PeaKllui B pacTBOpax
(8 1)
11- | Teopust SNEKTPOTUTHICCKON TUCCOIUAIINH. udposas naboparopust
12 | DeKTpOIUTHl i HEANIEKTPOIUTHL. KaTHOHH!, RELEON
AHUOHBI. MeXaHH3M JUCCOIH alliU BEIIECTB C .
. udposoit gaTunk
pa3IMYHBIMHU BHJIAMH XUMUYECKOH CBsi3U. CTeneHb
AIIEKTPOIIPOBOTHOCTH
muccouuanuu. CHUIbHBIE U c1a0ble SIeKTPOIUTHI
13- | Peakiuu HOHHOTO OOMEHA, YCIIOBHS UX [Mudposas madopaTopust
14 | nporekanus. loHHbIe ypaBHEHUS PEaKIIHUA. RELEON
Hudposoit naTunx
AIIEKTPOIIPOBOTHOCTH
15- | XumMuyeckre cBOMCTBa KUCIOT, OCHOBAHUM U COJIEH
16 | B cBere mpeAcTaBiICHUN 00 AIEKTPOIUTHYECKON
JIVICCOIHALINT
17 | IlonsaTue o TUAPOIU3E COJNEH.
18 | IIpaktuueckas pabora Ne 1 Perenue [Mudposas nadbopaTopus
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME RELEON
[Mudposoit gaTunk
AIIEKTPOITPOBOTHOCTH
Tema 3. O6masn
XaPAKTePUCTHKA XMMHYECKHX J1eMeHTOB VIIA-
rpynnsl. I'asorens (4 9)
19 | OOmas xapakTepucTUKa raloreHoB . OCOOCHHOCTH
CTPOEHUS aTOMOB ATHUX 3JIEMEHTOB, XapaKTepPHbIE
JUTSL HUX CTeTeHH okucieHus. CTpoeHue u
¢du3nveckre CBOMCTBA MPOCTHIX BEIIECTB —
TaJIOTEHOB
20 | Xumudeckue CBOMCTBA Ha IIPUMeEpeE XJiopa
(B3auMOJICHCTBUE C METaJNIaM1, HEMETaJJIaMU,
mesogamu). XsopoBogopoa. CosstHast KUCITOTa,
XUMHUYECKHE CBOWMCTBA, MOJTyYeHHEe, IPUMEHEHHE.
21 | ®usnonornyeckoe ACHCTBHE XJIOpa U Hudposas maboparopust

XJIOpOBOAOPOJa HA OPraHU3M YCJIOBCKA.

RELEON




Baxwuerimme Xaopuasl U UX HAXO0KIAEHUE B IPUPOJIE

22

[IpakTueckas padora:

Ne 2. TTonyueHue cossiHOM KUCIOThI, U3Y4YEHUE €€
CBOICTB

udposas naboparopust
RELEON

Tema 4. O01asi XapaKTEePUCTUKA XUMUYECKUX
3neMeH- ToB VIA-rpynnsl. Cepa n
eé coequHeHus (5 9)

23

OO0m1as XxapakKTepUCTUKA 3JIEMEHTOB VIATpymibl.
Oco0eHHOCTH CTPOCHUSI aTOMOB 3THX HJIEMEHTOB,
XapaKTepHBIE I HUX CTENIEHU OKUCICHUS

24

Ctpoenue u ¢puznyeckue CBOWCTBA MPOCTHIX
BELIECTB — KHUCIJIOPOJA U CEPBI.

AmnoTtponHbie MOIU(UKALIMYA KUCIIOPOIa U CEePBI.
XUMHUYECKUE CBOMCTBA CEPHI.

CepoBoiopo1, cTpocHHE, (PU3HUECKUE U
XUMHYECKHe cBOMCTBA. OKCHIIBI CEPhI KaK
NpeaACTaBUTCIIN KUCIIOTHBIX OKCUI0B

25

Cepnas kucnora, pusndeckue

Y XMMHUYECKHEe CBOMCTBA (00II1e KaKk
MIPEJICTAaBUTEIIS KJIacCa KUCIIOT U crienuduueckue),
PUMEHEHHUE

udposas naboparopust
RELEON

[udposoii gaTunk
AIIEKTPOIIPOBOHOCTH

26

XYMUYECKUE PeaKlIni, JIexKallle B OCHOBE
MPOMBIIIJICHHOTO CITOC00a OTYYEeHUsI CEPHOU
KUCToThl. CONM CEPHOM KUCTIOTHI.

27

Haxoxnenue cepol u €€ coeqMHEHU N

B Tipupojie. XUMHUYECKOE 3arpsi3HCHHE
OKpY’KaloMIeH Cpeibl COSTMHEHHUSIMH CEPBI
(KHCIIOTHBIE JI0%K/TH, 3arPsI3HEHUE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €0 MPE0TBPAIICHUS

Tema S. O6mas
XaPAKTePUCTHKA XMMHYECKHX 3J1eMEHTOB VA-
rpynnsl. A30T, ¢pochop u ux coequHenus (7 4)

28

OO01as xapakTepUCTHKA 3JIEMEHTOB V ATPYIIIbI.
OCOOEeHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XaPaKTCPHBIC OJId HUX CTCIICHU OKUCIICHUSA

29

A30T, pacipocTpaHeHue B Ipupojie, Gu3nyecKue u
XUMHYECKHe cBoicTBa. KpyroBopot a3ora B
npupojie

30

AmMMmuak, ero pu3nYecKue 1 XUMUIECKHUEe CBONCTBA,
noytydeHue u npumenenue. Cojiu aMMOHUS, UX
bu3HYecKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHHE.

[TpakTuaeckas padbota Ne 3. [Tonydyenue ammuaxa,
M3y4YEHHE €TI0 CBOMCTB.




31

A3OTHas KUCIOTa, € Pru3nyecKre u XUMHUIECKUe
CBOMCTBa (00IIME KaK MPEJACTaBUTENS Kiacca
KUCIOT U cneunpuyeckue). Mcnonbp3oBanue
HUTPATOB U COJICH aMMOHHMSI B Ka4eCTBE
MHUHEpAJIbHBIX YA00peHHA

[Mudposas nadopaTopus
RELEON

Hudposoit gaTunk
AJIEKTPOIIPOBOTHOCTH

32

XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN CPEBI
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOKIH,
3arpsiI3HEHUE BO3/1Y Xa, IOYBBI U BOJOEMOB

33

docdop, ammorponHbie MogubuKamu hocdopa,
bu3ryecKre ¥ XUMUYECKHE CBOHCTBA

34

Oxkcun docdopa(V) u pochopnas Kuciora,
(H3nYecKre 1 XUMHYECKHE CBOMCTBA, OJIyUCHHE.
Hcnonb3oBanue GocdaTtoB B KauecTse
MHHEPaJIbHBIX yI00peHHii. 3arpsi3HeHHe
OPUPOIHBIX BOJOEMOB (ocaTamu

Tema 6. O01asi XapaKTePUCTHKA XUMUYECKHUX I
JgemeHToB IVA-
rpynnbl. Yrjepoa U KpeMHMd ¥ UX cOeJMHEeHUsI

(8u)+ 1

35

Yraepon

36-
37

Oxkcuppl yriaepoaa, ux Gpuandyeckue 1 XUMHUECKHe
CBOMCTBA.

38

VYroabHas KUcioTa U €€ Colu, UX PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, [TOJIy4YEeHHE U IIPUMEHEHHUE.

39

[TepBoHayanbHbIe TOHATHS 00 OPraHUYECKUX
BEILIECTBAX KaK O COCIMHEHUAX YIIepoa:
0COOEHHOCTH cocTaBa U cTpoeHus. IlonsaTue o
OMOJIOTMYECKH BaXKHBIX BEIECTBAX: )KHUpax, Oenkax,

40

KpemHuii, ero ¢pusndeckne 1 XUMHYECKHE
CBOICTBa, MOJIy4€HUE U IPUMEHEHHE.

41

[TpaxTrueckast padota Ne 4 Tlonydyenue
yraekucnoro rasa. KauectBeHHas peakius Ha
KapOOHaT-HOH

Hudposas naboparopust
RELEON

Hudposoit gaTunx
3IEKTPONPOBOJHOCTH

42

[TpakTnyeckas pabata Ne 5 Pemenue
AKCIIEPUMEHTAIIBHBIX 3aa4 1o Teme «Hemeramnsy.

[Mudposas nadbopaTopus
RELEON

Hudposoit gaTunx
AIEKTPONPOBOIHOCTH

43

KonTponbnas pabota

Tema 7. O01Iue CBOICTBA METALJIOB

(4 9)

44

O6I_I_[a}1 XapaKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB —
MCETAIJIOB HAa OCHOBAHHH UX ITOJIOKCHUS B
HCpI/IOI[I/I‘{CCKOﬁ CUCTEMEC XUMHUYCCKHUX 3JICMCHTOB I[




.1 . MenpeneeBa u CTpoeHuUs1 aTOMOB

45 | CtpoeHne MeTaIIOB. MeTalTnyeckas CBsI3b 1
MeTaJUIMuecKasi KpUCTANIMYECKas peleTKa.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSIKEHU METaJJIOB

46 | duznuecKue U XUMHUUYECKHE CBOMCTBA METAILIOB .

47 | Obmue criocoObI mosydeHus: MeTauioB. [loHsTue o
KOPPO3UH METAJIOB U OCHOBHBIE CITIOCOOBI 3aIIUTHI
oT koppo3uu. CruiaBsl (CTallb, YyT'YH,
TIOPATIOMUHUN, OpOH3a), UX IPUMEHEHHE B OBITY U
MIPOMBIITUICHHOCTH
Tema 8. Baxueiiimne MeTaJIbl M UX COeTHHEHUSA
(16 a)+ 2

48 | lllenounsie Metaiibl. [lonoxenue B
MEePUOINYECKON CHUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneena, ctpoenre aroMoB. Haxoxaenue
B IIPUPOJIE .

49- | dusnyeckre U XUMHUUECKUE CBOICTBA (Ha mpUMepe

50 | HaTpus U Kaus

51 | OKcuabl ¥ TUAPOKCHIBI HATPUS M KAJTHS

52 | [IpuMeHeHHE MET0YHBIX METAJUIOB U UX
COCIMHEHUH.

53 | lllemoyHo3eMeIbHBIC METAILIBI MAarHUHM M KaJIbILIHH,
cTpoeHue aroMoB. [losioxke HUE B IEPUOTUIECKOM
CHCTEME XUMHUUEe CKUX 3nemMeHToB /. U.
Menneneesna.

Haxoxnenue B mpuponae

54- | ®Ousnueckre U XUMHUYECKHE CBOMCTBA KaIbIUI U

55 | maruus

56 | BaxHeimme coeIUHCHUS KaIbIHS (OKCHI,
THPOKCH/I, COJIH).

57 | XKecTkocTh BOJBI M CTIOCOOBI €€ YCTPAHEHHUS.
[Ipaktuueckas padota Ne 6. JKEcTKOCTh BOABI U
METOJIbI €€ YCTPaHEHUS

58 | Amromunuii.

59- | dusnyeckrue U XUMHYECKHE CBOICTBA.

60 | AmdoTrepHbIe CBOMCTBA OKCH/IA M THAPOKCUIA

61 | XKeneso. [Mudposas nadopaTopus

RELEON

Hudposoit gaTuamk
JaBJICHUS

62

dusndyeckre ¥ XUMUUECKHE CBOMCTBA JKeIe3a




63

Oxkcuabl, ruapokcu bl u conu xenesa(ll)

u xene3a(lll) .

64

[TpakTrueckas padora Ne 7. Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TemMe «MeTauib» .

udposas naboparopust
RELEON

[Mudposoii gaTymnk
JaBJICHUS

65

Kontposbnas padora Ne3

Tema 9. BemecTBa u MaTepuaJbl B JKU3HHU Y€J10B

€Ka

(3 4)

66

HoBbie maTepuainbl 1 TexHonoruu. Bemectsa u
MaTepHuaibl B TOBCEIHEBHON KU3HU YEIOBEKA.
XuUMUS 1 310POBBE.

be3omacHoe ncnoib30BaHNEe BELIECTB U
XUMHUYECKHUX PEAKIHi B OBITY.

67

[TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB (YIoJib,
IPUPOJIHBIN ra3, HeQTh), IPOAYKTHI UX
nepepaboTKH, UX pOJib

B OBITY U IPOMBIIIJIEHHOCTH

68

OCHOBBI KOJIOTHYECKON TPAMOTHOCTH.
XHUMHUECKOE 3arpsA3HEHUE OKPYIKAKO 1IEeH Cpebl
(mpenenpHO TomycTUMasi KOHIEHTpAIUs BEIECTB
— ITJIK).

Ponp xumuu B PEIICHUHU 3KOJIOTHUUCCKUX l'IpO6J'IeM




JIaGoparopusie pabotsl 8 kiacc [Ipaktuueckas padora Ne 1. «M3ydeHne cTpoeHus MIIaMEHN

Teoperuyeckas yacth: ['opeHHE — CII0KHBIN ITPOLIECC, COIIPOBOXKAAIOLIUNCS BBIICICHUEM YHEPI U, KaK
IIPAaBUJIO, B BUJIE TEIUIA U cBeTa. Pa3inyaroT roMoreHHOe ropeHue (Hapumep, npu padboTe razoBoi
TOPEJIKH), U T€TEPOre€HHOE ropeHue (HalpuMep, TOpeHNUEe CIUpPTa U CyXOoro roproyero). B paccMoTpeHHbIX
IIpUMepax IIamMs UMEeeT CXOJHOE CTpoeHue. B HEM MOKHO BBIIECIIUTH TPHU YaCTH.

BHyTpeHHHI KOHYC TEMHOTO IBeTa (B CIydae ra30BOi rOPENIKH CHHETO I[BETA) C HU3KOH TeMITepaTypon ~
300—500 °C. 3nech NPOUCXOIUT UCHIAPEHHE U PA3JIOKEHUE TOPIOYETO BEIIECTBA.

CpenHuii BOCCTAHOBUTEIBbHBI KOHYC COCTOUT M3 CMECH BO3/yXa M FOPALIETO ra3a. 3/1ech MOl BIUSIHHEM
6ounee Bricokoi Temmiepatypsl (1500—1800 °C) mpoayKThl HCTIAPEHUS U PA3JI0KEHUS TOPIOYHX BEILIECTB
aKTHBHO PEarupyror ¢ kuciopoaoM. Eciu gacts yrieposaa ocraércesi cBOOOTHOM, TO €ro Menbyaiiime
YaCTHULIbI PACKAJIAOTCA U MPUIAIOT INIAMCHU SIPKOC CBCUYCHMUC. OTa JacTh IUIaMeHHd Oorara yYrapHbIM Ira3om
CO — cuIbHBIM BOCCTAaHOBHTEIIEM, TIOATOMY €€ Ha3bIBalOT BOCCTAHOBUTEIbHOM. Touka Hanboee BEICOKOM
TeMIepaTypbl HAXOAUTCS Ha OCTPHE BOCCTAHOBUTEIILHOTO KOHYCA.

BHemHuit OKHCITUTENBHBIN KOHYC 00pa3yeT HeBUAUMYIO 000JI0UKY, OKPYKAIOMIYIO TIaMsl. 3/1eCh MMOJ]
BIMSHHEM 3HAYUTEILHOTO IIPUTOKA KHCJIOPO/Ia BO3/1yXa NPOUCXOIMT MOJTHOE OKUCIIEHHE TOPIOYEro BEIIECTBa J10 C02 u H20 (1Ipu TOpeHu
CYXOTO TOPIOGHETO Ha OCHOBE YPOIPOIHL ra ke oOpaszyeTcst N2). IIpu 3ToM ocTaércst u30bITOK KUCIOPO/a, KOTOPBIH NpU
BBICOKOM TemrepaType 001a/1aeT BBICOKON OKMCIUTENbHON aKTUBHOCTBIO, TO3TOMY BHEIIHSS YaCTh
IJTAMEHU HA3bIBAETCA OKUCIUTENbHOU. MICcnob3ys MOAAYB BO3/1yXa, MOKHO YBEJIMYUTH TEMIIEPATYPY
IJIAMEHH.

IIpakTryeckas yacth: L{enp onbiTa: M3y4nuTh CTPOCHHE TUIAMEHH, ONPEIEIUTh TEMIIEPATYPY B PA3HBIX €r0
30Hax MPU UCIOJIb30BAHUM PA3JIMYHBIX UCTOYHUKOB TEIUIA .

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTINK TEMIIEPaTyphl
TEpPMOTAPHBIN. /[ononnumenvHoe 060pyo008aHue: ITATUB C 3AKUMOM; AP KaTeNb sl IPOOUPOK;
CIIUPTOBKA . Mamepuanvl u peakmugsl: CIAPT ITUIIOBBIH; CyX0e TOproUee; cBeva.

Texnuxa 6esonacnocmu.
1. . PaGora cBsi3aHa ¢ OTKPBITHIM INIAMEHEM — OEPETUTECh OXKOTa.

2. . TepMonapa IMMOCJIC U3BJICUCHUS U3 TNIAMCHU OCTBIBACT HE Cpa3y — 6eperI/ITeCL OJKXora.

3. 3.B criupToBKE COAEPIKUTCS TOPIOYAst KHUIKOCTb. Hnempykyus k 6einoneHuio:

1.IToaxrounTe BEICOKOTEMIIEPATYPHBIN JaTUMK (TEpMONapy) K perucTpaTopy AaHHBIX (KOMIBIOTEPY).
3akpenuTe JaTYUK B IITATUBE TaK, YTOOBI €M0 KOHUUK Kacaycsi PUTUIIS CIIUPTOBKH .

2 . 3axrute cnupToBKy. Korja nokasanus cTabMIM3HpyrOTCs, 3alHUIINTE 3HAaU€HNE TeMIIepaTyphbl Ha CXeMe
wiamend (puc. 1). 3.Ilepemernaiite TaTYUK TEMIIEpaTyphl B CICAYIOUIYIO TOUKY IUIaMEHH B COOTBETCTBUU CO
cxeMoil. [lnst atoro ocnabmnsiite MyQpTy u nepemMeniaiite e€ (BMecTe ¢ JIAKOW U TaTYMKOM) B HY’)KHOE MECTO.
Korna nokazanusi crabuIM3upyroTCs, CHOBA 3aHOCUTE 3HAYCHHUE TEMITEPATyphl B COOTBETCTBYIOLIEH TOUKE
Ha CXEMY .

4 . Tak u3MeppTe TEMIIEPATypPy BO BCEX TOUKAX IJIaMEHHU, OTMEUECHHBIX Ha cxeMme . 5 . [loBropute nencTBus
CO CBE€UYOHM U CYXUM I'OPHOYUM.



6.06patute BHUManue! [Ipy n3ydeHn CTpOEHUs IIJIAMEHH CYXOTI'0 TOPIOYETO
ucnonb3yercs 1/4 yacte Tabnerku. Kycouek roproyero nmomMeniaoT Ha KepaMHUECKyIO ITUTKY.

Puc. 1. Touku uzmepenus: TeMneparypsl miaMmeHu 7 . BHecuTe B miiamsi CIUPTOBKU HA MOJIMHUHYThI
npobupky. M3Bneknure npoOUpKy U3 TUIAMEHU U PACCMOTPHUTE €€ TOBEPXHOCTbD.

8 . [ToBTOopHUTE OMBIT cO cBeuoit. Kakoro nmBera obpazoBancst Hanér? Uto 310 3a BemecTBo? Pe3ynbraTel
WM3MEPECHUI/HAOIIOACHU I

Hcrounuk TemmepaTypa 0KoJI0 Temneparypa B Temneparypa B UYro obpa3oBanoch
No | TETUIOTHI buTnns (Kkycouka CpelHEeN YacTu BEPXHEHU 4acTu Ha MIOBEPXHOCTH
o
- TOPIOYETO) IUIAMEHHU IJIaMEHHU npoOUpKH

1 | CouproBka

2 | Cseua
3 | Cyxoe
roproyee
Buvisoowi:

B BBIBOJIax yKa3arh, KAaKOM MCTOYHHUK TETUIOTHI MPEANOYTUTEIHLHO UCTIOIB30BATh B XMMHYECKOM
nabopaTtopuu U moYemy .

Koumponvnvie éonpochwi:
1 . Kakoit uctounuk miamMenu ObuT ucrioib3oBan? 2 . Kakas yacThb rmjiaMeHu camas ropsyas?

3 . Jlo xakoit MaKCUMabHON TeMIepaTypsl yaaércs mporpeTs Tepmomnapy? 4 . Uto ropsuee — HEHTP
MJITAMEHU WJIN Kpasi?

1. . Ilouemy criupTOBKa rOpUT NOYTH OECUBETHBIM IJIAMEHEM, a CBeYa — CBETSIKUM? MOXKHO 11
UCIOJIb30BaTh CBEUYH B JJaDOPATOPUU BMECTO CIIUPTOBOK?

2. . Kakue mpoayKThl TOPEHUS OJJUHAKOBBI y CIIUPTOBKY ¥ cBeuu? 7 . 3amanue it moaAroToBku k [HA,
BIIP

ITpu HarpeBaHuu TBEPABIX BEIIECTB B MPOOHPKE HEOOX0AUMO: 1.B35Th MPOOUPKY B PYKH M HAarpeBaTh Ty
4acTb, IJI€ JISKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HArPeBaTh TY YaCTh, IIE JIEKHUT
BELIECTBO;

3.B34Th MPOOHUPKY B PYKH, TPOTPETH BCIO MPOOUPKY, & 3aTEM Ty YaCTh, T/IC JICHKHUT
BEIIECTBO; 4.3aKpEMUTh MPOOUPKY B IMTATUBE, TPOTPETH BCIO MPOOUPKY, a 3aT€M TY YaCTh, TJE JICKUT
BemiecTBo . ([IpaBunbHBIH 0TBET: 4 .)

8.3amanue 1y pa3BUTHS (PYHKIIMOHAIBHOM IPaMOTHOCTH

B xnure Maiikna @apanes «lcTtopus cBeun» aBTOp ONUCHIBAET ONBIT, KOTOPHIM OH IEMOHCTPUPOBAI Ha
CBOUX JICKIIMSX. B mamst cBeun oH moMenian U30rHyTYIO CTEKIIIHHYI0 TpyOKy. O/IuH KOHel TpyOKu
OITyCKaJICsl HEJaIeKo OT (PUTHJISL, BTOPON BBHIBOJIMJICS HA HECKOJIBKO CAaHTUMETPOB OT IIaMeHu. Yepes



HEKOTOpPOE BpeMst K KOHITY TPYOKH MOJHOCHIIN TOPALIYIO JIydnHy. I10sBIIsI0CH M1aMs, KOTopoe
CYIIECTBOBAJIO OTJEJIBHO OT IJIAMEHU cBeuH. Kak MOKHO OOBSICHUTB 3TO sIBJIEHUE?

Otgert: B 3T0i1 yacTu ruiamMmeHn mpoucxoauT ucnapenue napaduna. [lapsr napaduna Ha Bo3ayxe, npu
IIOJKUTAHNH, 3arOPaOTCSl.

Puc. 2. OOrwIT ¢ miaMeHeM CBeYH

JdeMoHcTpanMOHHBIH 3KcniepuMeHT Ne 1. «Boioenenue u noznowenue menia —
NPUBHAK XUMUYECKOU PeaKyuu»

Teopernueckas yactb. PaboTa mpoBoauTCs Ipyu M3yueHUn TeMbl «IIpU3HAKM XUMUYECKUX PEaKIIUiiy».
Brinenenue n

MOTJIOIIEHHUE TEIUIOTHI, U3MEHEHHE OKPACKU PAaCTBOPOB WJIM BEIIECTB, BBIICICHUE Tra3a SBISIOTCS
OCHOBHBIMH ITPU3HAKAMH XUMHUYECKHUX peakuuii. Takke nMeeT CMBICI MOBTOPUTH Pa0dOTY MPH BBEACHUH
MOHATHS «TETJI0BOH 3 (HeKT peakuum .

IIpakTHYeckas 4acThb. ]_IGJ'IL pa6OTI>IZ MNpOACMOHCTPHUPOBATH BBIJICJICHUC W ITOIJTIOICHUEC TCILIA ITPH
XUMHUYCCKUX PCAKIIHAX. CBs3aTh IMOKa3aHUs AaT4rKa TEMIICPAaTyphl C OCA3aTCIIbHBIMU OINYIICHHUAMMU.

Ilepeuenvy oamuuxos yughposoii 1abopamopuu: NATIUK TEMIIEPATYPhI TNIATHHOBBIN.

LlonoanumenvHoe obopyoosanue: NBa XUMHUECKUX cTakaHa (50 Mit), MpOMBIBaJIKa C IUCTUILNIMPOBAHHOMN
BOJIOM, CTaKaH JyIsl CIINBA OTPaOOTAaHHBIX PACTBOPOB.

Mamepuaner u peakmugvi: aNIOMUHHEBAs TPOBOJIOKA Wi Ipanyiibl, 20%-HbIil pacTBOP THIPOKCHIA HATPHS
NaOH, 10%-us1it pactBop ykcycHoi kuciaotsl CH3COOH, runpokap6onat natpus NaHCO3 .

Texnuka 6eszonacnocmu: 1 .Paborats B oukax. 2. Tpebyercs cobmrogenne Mmep 6€30macHoCTH pu padboTe ¢
THJPOKCHIIOM HAaTPHsI U HarpeBaTeIIbHBIMU TPUOOPAMH.

Uncmpykyus k evinonnenuro. 1.B xumuueckuii crakan Haneite pactsop menoun NaOH. M3mepsTe ero
temmeparypy. [loMmecTuTe rpaHynbl WM TPOBOJIOKY alFOMUHUS TaK, YTOOBI HAJl HUMHU OCTaBaJICs CIIOM
KUOKOCTH. Korna HaAYHETCA pcaKkuus, 06paTI/ITC BHUMAaHHKEC NIKOJIbHUKOB Ha BBIJICJICHUEC ra3a U YBCIIMUCHUC
TeMreparypsl. JKenaTensHo (€ciu peakius UAET He CIUIIKOM OypHO) IPONTH MO Kaccy U J1aTh
IIKOJIBHUKAM MOTPOTaTh CTaKaH, YTOOBI YOSAUTHCS, UTO €r0 COEPKUMOE pa3orpesnock. OTMeTbTe
MaKCHUMaJbHYIO TeMIIepaTypy pactBopa. [lomyueHHslil pe3ynpTaT 3aHECUTE B TAOIHILY .

2.IIpomoiiTe naT4uK TeMIepaTypsl BOAOM. B cTakaH HaleldTe yKCYCHYIO KMCIIOTY Ha 1/3 o BBICOTE.
N3meprpTe €€ Temneparypy.

HeGonpmmMuy nopumsMu HachlbTe THAPOKApOOHAT HATPUs, IOMEIIUBAs TaTYMKOM TeMIIepaTyphbl.
OOpaTuTe BHUMaHKE IIKOJILHUKOB Ha BbIJIEJICHHE ra3a - IPU3HAaK XUMUUecKoi peakuuu. [locmoTtpure, kak
u3MeHsercsa Temneparypa. OTMeTbTe MUHUMAJIBHYIO TEMIIEPATypy pacTBopa.

[Tomy4yeHHBIH pe3yabTaT yYEHUKHU 3aHOCAT B TaOHIly. Pe3ynbTaTel u3MepeHuit /Ha0mr0ieHu i

Pearupyromme BemecrBa | Havanbnas MaxkcumaneHass/ MUHUManbHas | Beigenenne ninn

TEMIICpaTypa pacTBoOpa TEMIICpaTypa pacTBoOpa MOTJIOMCHUE TCIIJIIOTHI

PactBop menouun u
ATFOMUHUN

PactBOp yKcycHOU
KHCJIOTBHI M cOZla

Bv1600bi: YKa3zaTh NpU3HAKU XUMHUECKUX PEAKIIUH.

KOHmpOJZbele eonpocasl.




1. .IlpuBeaute npuMepsl peakuii, IPOTEKAIOIINX C BBIAEICHUEM TEIIOTHI.

2. Jlns momydeHus: HeraméHoW U3BECTH MeJ MPOKAJTMBAIOT MPH BRICOKOM Temmeparype. K kakomy
TUITY MO’KHO OTHECTH 3Ty peakuunto? 3.3aganue g noaroroBku k 'MA, BIIP: Tonsko xumnyeckue
SIBJICHUSI IEPEYUCIICHBI B TPYIIIIE:

1.'openue cBeun, BhINaZeHUE TOKIEBIX Karesb, KuneHue Boabl 2.Ckucanue s0J109HOro COKa, CKUCAHHE
MOJIOKa, pacTBOpeHue Meia B ykcyce 3. TasHue cHera, IIaBJIeHUe CBUHIIA, IPOTyXaHUe KypUHOTO Ailia
4.00pa3oBaHue TyMaHa, TOpeHHe OEHTaIbCKOM CBeYH, rOpeHne MPUpPOTHOTO ra3a

JleMOHCTpaIHOHHBIH IKcIIepuMeHT Ne 2. «Paznoscenue 600bt 31eKmpuiecKum moKom»

TeODCTI/I‘leCKaﬁ HacCThb. Hepez[ Ha4dyaJlOM pa6OTBI ciaeayer O6CYI[I/ITB CO HIKOJIbBHUKAaMHU BOIIPOC: ITPOCTBIM UJIHU
CJIOKHBIM BC€IICCTBOM ABJIACTCA BOJA. ITocne BBIJIBUKCHHA YHAIIUMHACA PA3JIMYHBIX THIIOTE3 YYUTCIIb
MIPOCHUT MPCAJIOKUTL BAPHUAHTBI UX BKCHGPHMCHTaHbHOﬁ IIPOBCPKU.

OOBIYHO JaHHBINA OMBIT PEKOMEHAYIOT IPOBOANTE B Mpubope I"'odmana, ycTpoiicTBO KOTOPOTO SBIISIETCS
JOCTATOYHO CJIOKHBIM JUISI BOCBMUKIIACCHUKOB. Y JOOHEE ero MpoBOIUTH B MPUOOPE JIJIs OIBITOB C
ANEKTPUYECKUM TOKOM, UCIOJIb3Ysl B KauecTBe iekTposnuta 10%-Hblil pacTBOp ruApoKCcHIa HATPUS U
CTaJIbHbIE (JTydIlle HUKEJIEeBbIe) NEeKTPOIbl. Bo n30exanne BCieHMBAaHUS pacTBOpa IIPU JEMOHCTPALIMH K
ANEKTPOJIUTY CICAYET T0OABUTH ATHIIOBBINA criupT (Ha 4 00BEMa pacTBopa 3ekrpoiuta 1 006EM 95%-Horo
pacTBopa crupTa) .

IIpakTHYecKkas 4acThb. I_IGJ'IL pa6OTI>IZ C(bOpMI/IpOBaTL MMPEACTABJIICHUS Y YHAIIUXCA 00 aHaJIM3€ CJIOKHBIX
BCIICCTB M1 USMCHCHUHU MOJICKYJI CJIOKHBIX BCHICCTB B XO0JA€ XUMHUUYCCKHUX peaKuHﬁ.

Hononnumenvrnoe 06opyoosanue: IpuodOP AJs ONBITOB € IEKTPUUECKUM TOKOM; HCTOUHUK OCTOSHHOTO
TOKA: MPOOHPKH - 2 IIT., IPOHYMEPOBAHHBIC; JTYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanvi u peakmugol: cnupT STUNOBBIN, 10%-HBII pacTBOP MIETOUH.

Texuuxa 6esonacnocmu: Paborats B oukax. TpeOyroTcs cienanbHbie Mepbl 0€30MMaCHOCTH MPH padboTe ¢
THJIPOKCHJIOM HATPHS .

Huempyxkyus k evinoanenuro: 1.3amoHUTE 3JEKTPOIUTHUECKYIO BaHHY U J€MOHCTPAaLlMOHHBIE TPOOUPKH
pPacTBOPOM 3JIEKTPONINTA 3apaHee, 10 ypoka. 2.I1pogemoncTpupyiite mpubop yyammmcs, 00bICHUTE €To
YCTPOMCTBO U BKIIFOUUTE MOCTOSHHBIN AJIEKTPHUUYECKUM TOK.

1. HalGmromaercs BblIeTIeHHE ra30B Ha dJeKTpoAax mpudopa. ObpaTutTe BHUMaHUE y4YallUXcs Ha TO, YTO
OJIVH U3 Ta30B BBIIEISETCS NHTCHCUBHEN M 3aHUMAET B JIBa pa3a OOoJIbIINNA 00BbEM 1O CPAaBHEHHUIO CO
BTOPBIM I'a30M.

2. OO6cyaute HaOI01aeMble TPU3HAKU XUMHUECKON PEeaKLny, cenaiiTe npeInoaokKeHus O TOM, B
KaKUX MPOOUpPKaxX HAXOIATCS KUCIOPOA U BOAOPO. DIIEKTPOIU3 IIPEKPATUTE, KOTJa B MpoOupKax
Habepércs okoso 6 MI1 BOJIopoJia M 3 MJI KMCIIOpoJa .

3. OOpaTuTe BHUMaHHE Ha Pa3InIHbIe 00BEMBI COOpaHHBIX T'a30B. [[poOOMPKH TIIOTHO 3aKpPOKTE
poOKaMHM MOJT CII0EM BJIEKTpoinTa. Tieromiel TydrHoM onpenenuTe HaTnuue KUCIopoa B
poOupKe, ropse TyduHON MoK0KruTe Bogopo 1. Ilpennoxure yyanmmcs 3aHECTH PE3yJIbTaThl
HabmtoeHui B Tabnuiy. PesynbraTsl HaOMr01€HUI

Homep npobupku O0béM raza Haszpanue raza
1
2

Bwvi6oowvi: OTpaszuth, 4TO MPOUCXOTUT C MOJIEKYJIaMH CIIOKHBIX BEIIECTB B XOJI€ XUMHYECKOW PEaKIIHH.



Koumponvhvie 6onpocwi: 1. M0XHO 11 110 BHEIIHEMY BHly OTJIMYUTH T'a3 BOAOPOJ OT ra3a Kucinopoga? 2
.Kakue gacTuip! coxpaHsroTcs B X0€ IPOTEKaHUs PEAKLIUU pa3I0kKEeHUs BOJIbL, a KaKHe pa3pymarTcs? 3
.Kax nokasars, 4TO B cocTaBe caxapa cofepxarcsi aToMsbl yriaeposaa?

4 3ananue aisa noaroroBku k ['MA, BITP. [1pu coOupanuu ra3oB UCIONIB3YIOT IPUOOPHI, TPEICTABICHHBIC
Ha pucyHke. C MoMoIIbo, KakKUX U3 YKa3aHHBIX TPUOOPOB MOKHO coOupaTh Bogopoa? O60cHYyiTe CBOI
OTBET, UCXOJSl U3 CBOMCTB JAHHOI'O Ta3a.

Puc. 7. IIpuGops! 111 coOMpaHus ra3oB

JleMOoHCTpalnOHHbIHN sKcriepuMeHT Ne 3. «3aKoH COXpaHEHHsI MacChl BEILIECTBY
Teopernueckas yacTp. [Ipu n3yueHnn qaHHO# TeMBI 11e51eCO00pa3HO CO3IaTh MPOOIEMHYIO CUTYAIHIO, JUIs
paspenieHus

KOTOPO# ydaluecs BIIBUTAIOT TUIIOTE3bI, TPeOYIoIIre SKCIIEpUMEHTAIbHON poBepku. [Ipu o0cykaeHnu
MPEAJIOKEHHBIX BAPUAHTOB TPOBEPKH BBIIBUHYTHIX TUIIOTE3 BOCBMHUKJIACCHUKH MPEIaraloT pa3InyHbIe
BapHaHThl KOHCTPYKIIMHU PUOOPOB, T.€. MPOSBIIAIOT TBOPUECKYIO aKTUBHOCTb, B X0J1¢ KOTOPOH MTPOUCXOIUT
MePEOCMBICTICHUE TPHOOPETAEMBIX 3HAHUIA.

Ha ypoke yvamuecs y3natot o padborax M. B. JlomoHocoBa u A. JIaBya3be, MOCBSIIEHHBIX OTKPBITHIO
3aKOHA COXPAHEHUS MAaCChI BEIIECTB, (POPMYIUPYIOT 3aKOH, IPUXOAAT K BBIBOAY, YTO Macca BEIIECTB B X0/1€
peaKIMU JOKHA OCTaBaThCs MOCTOSSHHOM. /JI0OMBIINCH MOHMMAaHUS 1TaHHOTO TE€3KCa, YUUTEIb
JEMOHCTPHUPYET dKCIIEPUMEHT .

IIpakTHyecKast 4acThb. ]_IGJ'IB pa60T51: OKCHCPUMCHTAJIBHO JOKa3aTh 3aKOH COXPAaHCHUS MAaCChl BEIICCTB .

JononrnumenvHoe 060pyoosanie: BECbl TEXHOXUMUYECKUE UITU DJIEKTPOHHBIE; CBEYa; KOJIOA TIIOCKOI0OHHAS
250 MJ1; TOKKA JIS COKUTaHUS BEIECTB.

Mamepuanvt u peakmugul: cBeya.
Texuuxa 6ezonacnocmu: BBIIOTHATH TPEOOBaHUS TPHU PabOTE C OTKPHITHIM IIIAMEHEM.

Hucmpyrkyus x evinonanenuio: Ha pbluaXHBIX WIN 3JIEKTPOHHBIX BeCaxX ypaBHOBEIIMBAETCS CBEYa, a 3aTeM
YUUTENb 3QKUraeT e€. Yuamuecs: HaOII0Aal0T, YTO B TeUEeHUE ~1 MUH paBHOBECHE BECOB HApYILIAETCH,
YaliKa ¢ ropsieil cBe4oil MoJHUMaeTCs BBEpX. YyaluMcst 3a/1at0Tcst BOnpochl: «Kak MOKHO 0OBSCHUTH
Habmonaemblit ¢akT? Kak 3T0T (hakT cornacyercst ¢ 3aKOHOM COXpaHeHHUs1 Macchl BemecTB?» O0CcyxIeHne
JAHHBIX BOIIPOCOB MPUBOAMT YUAIIUXCS K MBICIIU O TOM, YTO SKCIIEPUMEHT POBEAEH HEKOPPEKTHO, CIIEAYET
M3MEHUTh KOHCTPYKIIMIO Tpubopa.

VY4uTenp 3apaHee 10JKEH NOArOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOT0 00BEMA € XOPOIIO MOIOTHAHHOK
IPOOKOH, B KOTOPYIO BCTaBJIEHA JIOKEUKA.



B noxeuke 3akperuisercs cBeda. Becb npubdop B cOope 3apanee
ypaBHOBeLIMBaeTCs Ha Becax (puc. 8) . Korga yyamuecs npuxoasiT K BEIBOY, YTO OIBIT CIEAYET IPOBOJUTH
B 3aKPBITOM MIPHOOpE, YUUTENb JOCTAET BECHI C KOJIOOM, 32)KUTAET CBEUY, 3aKPEIUIEHHYIO B JIO)KEUKE, BHOCUT
B KOJIOY ¥ IIJIOTHO 3aKpBIBACT. YUaluecs BUAAT, UTO PABHOBECHE BECOB HE HAPYIIIAETCS B XOJI€ BCETO
JKCIIEPUMEHTA .

Puc. 8. ITpubop At AEMOHCTpAIMK 3aKOHA COXPAHEHUS MACChI BEIIECTB

BriBoasr:
B BBIBO/1aX HEOOX0IMMO OTPA3UTh TE3UC, YTO MACCa BEIECTB MPU MPOTEKAHUU XUMUYECKON peaKInu
COXpaHsSIeTCH .

Koumponvhvie sonpochwi:
3amanus Ui pa3BUTUS QYHKIMOHATIHHON TPaMOTHOCTH

1. Tlpu ropenuu apoB ocTaércs 307a. Macca 30J1bI MEHbIIIE MacChl B3ATHIX IS CKUTaHus ApoB. Kak
MOKHO OOBSICHUTB TOT (haKT?

2. s npuroTOBIICHUS MSICHOTO OyJIbOHA TIOBap B3sUI KycOK Msica Maccoi 1 kr . [Tociie Bapku Kycok
msca cran BecuThb 800 1. [Touemy mMacca usmenusnach?

JlemoHcTpannoHHbIN sKcniepuMeHT Ne 4. «OnpeieneHne cocTaBa BO31yXa»

Teopernueckas yactb. [lepes npoBeieHNEM 3KCIIEPUMEHTA YYaIIUMCsl HE00X0IMMO OOBSICHUTh YCTPOMCTBO
pubopa, 4To 03HAYAIOT AeneHus. Takke Heo0X0AuMO yOeuThCs, YTO MpoOKa Mprudopa repMeTHIHO
3akpeIBaeT cocya. IlpakTuueckas yacte. Llenb paboThl: SKCIEPUMEHTAIBHO ONPENEIUTh 00BEMHYIO T0ITIO
KHCIIOPOJa B BO3JYXE .

Jlonoanumenvnoe ob6opyoosanue: IpudOP IS ONPENIEICHNs COCTaBa BO3/1yXa, IITaTUB, CHUPTOBKA,
CTEKJISTHHASI MTaJI0YKa, JIy9HHa, CTaKaH C BOJOU.

Mamepuanvt u peakmugul: KpacHbiit hochop.
Texnuxa 6esonacnocmu: C 0OCTOPOKHOCTBIO 0Opararbest ¢ ropsmum Gochopom.
Hucmpyrkyus k 8binoHenuio:

1.KpucrannuzaTop HamoJ0BUHY 3aMoJHUTE BO10M. Ha moBepxHOCTH BOABI momMecTuTe hapPpopoByro yalky
¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa. 2.00paTuTe BHUMaHHE HA HEOOXOMMOE YCIOBHE IKCIIEPUMEHTA —
BIaXHBIN ochop ucnonb3oBath Heb3s! Pochopa 10KHO ObITH B3STO O0MbIIE, UeM TpeOyeTcs A
CBSI3BIBAHUS BCETO KHUCIOPOIa, HAXOASAIIETOCS B COCY/IE.

1. Ortxkpoiite mpoOKy mpudopa U MOMECTUTE KOJIOKOJ B KpUCTAIIN3ATOP ¢ BoJOU. [lorpy3ure komokon
B BOJY HaCTOJIbKO, YTOOBI YPOBEHb BOJIbI COBIAAAll C HUXKHUM JleJieHueM KoJiokoua. [Ipu aTom
HIDKHHMM Kpail KOJIOKOJIa HE JOJKEH JOXOAUTh J10 IHA KpUcTajuiu3aTopa . i 3Toro KojaoKom
3aKpenuTe B IITATUBE WM TOMECTUTE Ha IHO KPUCTAINIM3AaTOpa JBE CTEKJIIHHBIE MTAJIOUKH .



2. CuibpHO pa3orpeB KOHEI[ CTEKIISTHHOM MajlovKH, OIycTUTE €€ B KOJIOKOJ U mojoxrure gocgop. Kax
TOBKO (hochop 3aroperics, ObICTPO U3BICKUTE MAIOYKY M 3aKpONTE KOJIOKOJ poOkoi. Komokon
3aIOJIHACTCS TYCTBIM O€JIBIM TBIMOM, COCTOSILIMM U3 YacTH4eK (POCPOPHOTO aHTHIPUIA.

3. Ilpu ropenuu ocdopa 00bEM Bo3ayXa BHYTPU KOJIOKOJIA BHaYaJIe OT HarpeBaHMsl HEMHOTO
YBEJIMYUBAETCS, @ YPOBEHB BOJIbI B KOJIOKOJIE TIOHMXkaeTcd . [1o Mepe pacxonoBaHus Kuciaopoa
1aMsi mocTeneHHo racueT. benbiit pochopublil anruapu pactopsiercs B Boje . Cocya
OXJIaX/IAeTCs, Ta3 B KOJIOKOJIE TIOCTETIEHHO YMEHbINAETCS B 00bEME . YPOBEHB BOJIBI B KOJIOKOJIE
noBbIIaeTcs . B kpuctannuzarop goseite Boabl B TaKOM 00beMe, UTOObI BHYTPU U CHAPY KU
KOJIOKOJIa YPOBHHU OBUIH OJIMHAKOBBI M COBIIAIANIA CO BTOPHIM JICJICHHEM KOJIOKOJIA.

6 . OTkpoliTe MpUOOpP ¥ MPHU MOMOIIU TOPSIIEH JTYIHHBI YOSTUTECh B TOM, YTO OCTABIIHIICS B KOJIOKOJIE Ta3
HE MO AepKUBAET ropeHusi. PeaynpraTsl HabMI0IeHUI

Uwucno aenennii B mpudope, UYucio aenenuii B mpudope,
3ar0JIHEHHBIX BO3AYXOM (10 3aroJIHEHHBIX ra3aMH (I1ocie .
Kaxoit ra3 mpopearuposan?
MIPOBEJICHUS PEaKIINN) MIPOBEJICHUS PEaKIIUH)
Br1BO1BI:

B BbIBOZax ykazaTh cofiepaHue KUCIOpoAa B Bo3yxe (B %).

KonTponbusie Bompocsl: 1.Kakoii ra3 pacxonyercs mpu cxxuranuu ¢ocdopa B Bozayxe? 2.Kakoit 00bEM
KHciopo/ia B Bozayxe? CKoIbKo 3T0 cocTaBiisieT B mpoueHTax? 3.IloueMy s mpoBeeHMs! SKCIIEpUMEHTa
6epyt u30bITOK hochopa?

4.Kaxoii ra3 ocrajucsi B KOJIOKOJIE Ttociie cropanus ¢ocdopa? 5.3ananus ais noarorosku k ['MA, BITP
VYKaxuTe, B KaKyl0 IpYIIy BXOAST BEIIECTBA, 3arpSA3HSIONINE BO3IYX:

1. BoAsHOI Map, YIIAEKUCIHbIHN ra3; 2.CepHUCTBIN ra3, OKCUBI a30Ta; 3. KUCIOPO/I, a30T; 4.reNuii,
KHUCJIOPO/T

9 kiace
JlemoHcTpanuoHHblii 3kcnepuMenT Ne 1. « TensioBoii 3¢p¢eKT pacTBOpeHHs BeleCTB B BO/Ie»

Teopernueckas yactb. PacTBopeHne BelnecTB NpeACcTaBiseT co00H CI0XKHOE (PU3UKO-XUMUUECKOE SIBJICHUE,
3aBHCSIIEE OT IPUPOJIBI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENIS, OT TEMIEPATYPHI M KOHIIEHTPAIIUH
oOpa3yo1erocs pacTBopa.

IIpu pacTBOpEHNH KPUCTAUIMYECKUX BELIECTB B BOJIE IPOUCXOIAT TPU OCHOBHBIX Ipouecca. 1.Paspymenune
KPHUCTAJNINYECKOM PEIIETKN pacTBOPSIEMOr0 BELIECTBA — SHJOTEPMUYECKUN TIPOLIECC.

1. Tmappatanus, T.e. B3aUMOJICHCTBUE YAaCTHUI] (MOHOB MJIU MOJIEKYJ) paCTBOPSEMOTO BEILIECTBA C
MOJIEKYJIAMH BOJBI — DK30TepMHUUeCKni npouecc . 3.IlepeHoc ruapaTupoBaHHbBIX YaCTHIL OT
IPaHUILbl KPUCTAJI-PACcTBOP B 00U 00BEM pacTBOpa, 3TOT MPOLIECC HE COIIPOBOXKIAETCS HU
BBIIEJICHUEM, HU TIOTJIOLNICHUEM TEIUIOTHI.

B 3aBucumocTH oT TOro, TemIoBoi 3(h(peKT Kakoro U3 IByX MPOLECCOB (pa3pylIeHUe KpUCTalIA WIN
THJIpaTalys yacTul) peodaanaet, o0mmii TemnoBoit 3hheKT pacTBOPEHHUS MOKET ObITh BETMUMHOM
MTOJIOKUTEIBHON WIIM OTPULIATEIBHOM.

IIpakTuyeckas 9actb. [lens pabomul: ONPENeTUTb TEIUIOBON 3P PEKT pacTBOPEHUS CEPHOI KHCIIOTHI,
THJIPOKCUIA HATPHUS U HUTPATa aMMOHHUS .

Ilepeuens oamuuxoe yughposoii rabopamopuu: NaTINK TEMIEPATyPhl ITATUHOBBIH .

Jononnumenvnoe obopyoosanue: crakad Ha 150 M — 3 T.; CTEKIJIIHHAS NAJI0UKa; IPOMBIBAJTIKA; MEPHAst
npoOupKa; mmnareiab — 2 T .



Mamepuanvl u peakmugvl: cepHasi KUCI0TA (KOHL .); THAPOKCU HAaTPUs KPUCTAININYECKUI; HUTPAT
aMMOHMS .

Texuuxa 6esonacnocmu: 1.CepHast KUCTIOTa ¥ TUAPOKCU] HATPUS SBJISIFOTCS] arPECCUBHBIMU BEIIECTBAMHU.
Heo6xomumMo octeperarbes UX momnajgaHus Ha KOXy U oaexay. 2.bepeds rnaza! 3.Heobxoaumo mMOMHHTH
MPaBUJIO pa3BelieHust KUCIOT. 4.Ha paboyem MecTe JOIKHBI OBITh HEHTpaIHU3YIOIIKe cpeacTBa: 2%-Hble
pacTBOPHI THAPOKAPOOHATA HATPHUS U YKCYCHOM KUCIIOTHI.

Hnempyxkyus K blnonHenuio:
1.B nepssiii crakan HaneiTe 50 mut Bojbl. 2.C MOMOIIBIO AaTUUKA ONPEICITUTE €€ TeMIIepaTypy.

1. OrmepbTe 10 M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, ITPU II€PEMEILIMBAHUN
pacTBOpa CTEKJITHHON MaJIOYKOM BIMBaiTe CepHYI0 KUCioTy. OOpaTiTe BHUMaHKUE Ha MOPAA0K
CMEILMBAHUA BOABI U cepHOM KUCI0ThI! ClieuTe 3a U3MEHEHUEM TEMIIEPATYPhI IPU PACTBOPEHUH
kucioThl. Hanbosee BeIcoOkoe oOKa3aHUe TEMIIEPaTypbl 3aHECUTE B TaOIuUIy. JlaTUMK TIIATEIBHO
IIPOMOWTE BOJOM.

2. Bo BTOpO# cTakaH MOMECTUTE OKOJIO § T TBEPOTO MOPOIIIKA THAPOKCH A HATpUS U BiieiTe 50 mi
BOJIbl. OMyCTUTE AATUMK TEMIEPATYPHI U Mepemeniaiite pactBop. OTMEThTE caMO€ BBICOKOE
3HaueHHUE TeMIieparypbl. TiaTebHO MPOMONWTE AATYMK BOJOH.

3. B Tperuii crakan HacklnbTe 15 I MEIKOKPUCTAJUIMYECKOIO HUTpAaTa aMMOHMS U nipuiielte 50 mi
Bo/bl. ONyCTHTE AaTYMK TeMIepaTyphl H OBICTPO mepeMeriaiite pactBop. Hanbonee Huzkoe
3Ha4YeHUE TeMIIEpaTypbl 3aHECUTE B TaOJIUILY.

Pe3ynbrarel n3mMepeHuii/Ha0r0 IeHAN

Uccnenyemas cucteMa | JMCTHIIIMPOBAHHAS BOJA Boxa +H2S04 Boma + NaQH | Bora*NHgNO3

Temmneparypa, °C

Buvisoowi:

OTtpasutb, kKakoii TeroBoi ekt npeodianaeT npu pacTBOPEHUU B BOJIE CEPHOM KUCIOTHI, HUTpaTa
aMMOHWUS, THIPOKCH/IA HATPHUSL.

KOHmpOJZbele eonpocsl.

1.00BsicHUTE, TTOUEMY MIPU PACTBOPEHUHU OJJHUX BEUIECTB B BOJIE BBIJACISIETCS TEIIOTA, IPYTHUX —
nornontaercs. 2. I1peamnonoxure TeraoBoit 3QdeKT mporecca pacTBOPEHUS B BOJIE THIPOKCHIA KaJTHSI.

[TpakTuueckast pabota Ne 1. DIeKTpOTUTHI U HEITEKTPOIUTHI

Teoperuueckas yactb. [Ipu pacTBOpeHUHU B BOJI€ MOHHBIX COEIMHEHUN MOISPHbBIE MOJIEKYJIIbI BOBI
OKpY>KaloT (COIbBATUPYIOT) 3apsyKEHHbBIE HOHBI, IEPEBO/IA UX B PacTBOP. MoJeKysipHble COETUHEHUS
COJIbBAaTUPYIOTCS, HO HE paclaJaroTcs Ha HOHBI . B mepBoM citydae pacTBOp MPOBOIUT 3JEKTPUUECKUN TOK,
BO BTOPOM HET .

OnpenenuTh NPUHAIICKHOCTH BELIECTBA UJIM PACTBOPA BEUIECTBA K 3JEKTPOJIUTAM MOYKHO MPU TOMOIIN
U3MEpEHUS 3JIEKTPOIIPOBOAHOCTH. ECaM 37eKTpOnpOBOAHOCTh BEJIMKA, TO UCCIENyeMbli OOBEKT —
ANEeKTpoUT. Eciiu 3HaUeHHe AIIeKTPOpoBoIHOCTU MeHbIe 20 MKCM/CM, TO 3TO HEINEKTPOIIHT .

IIpakTH4yeckas 4acThb.

Heﬂb paéombz: OIpPECACIINTb MPUHAAJICKHOCTE BEIICCTB, cMmeceit BCIICCTB U PACTBOPOB BCIICCTB K
QJICKTPOJHUTAM U HEIJICKTPOJIUTAM .

Ilepeuenv oamuuxos yughposoii n1abopamopuu: NaTIUK dIEKTPONPOBOIHOCTH . JlononHuTeasHOe
obopynoBaHue: cTakaHbl Ha 50 MIT; IITATUB C 32)KUMOM; TPOMBIBAJIKA . MaTepuasbl U peaKTHUBBIL:



TUCTUILTUPOBaHHAs BOJA; 110 20 MJI 3THJIOBOTO CIIUPTA, O€H3MHA, KepOCHHA; 5%-HOro pacTBOpa caxaposbl,
pactBopa criupta (1:1), 5%-Horo pacTBopa xsopuaa HaTpusi; 5%-HOro pacTBoOpa XJI0poBoAOpoaa; 5%-Horo
pacTBopa ruAPOKCHIAa HATPHsI, TOBapEHHas coilb (TBEPAAs), caxap (TBEPIBIN) .

Texnuka b6eszonachocmu: Ilpu paboTe ¢ TOPIOYUMH KUJKOCTIMH (CIUPT, OCH3WH, KEPOCHH) BOJIU3H HE
JIOJKHO OBITH OTKPBITOTO OTHSI.

HHcmpym;uﬂ K 8blNOJIHEHUIO.

1.B crakaH moMecTuTe MOBapeHHYIO COJIb M OIYCTUTE B CTAKaH JaTYHK HJIEKTPOIIPOBOAHOCTH . [IpoBoanT
JIM COJIb DJIEKTPUUECKUN TOK? 2. AHAJIOTUYHBIE AEUCTBUSI IPOBENUTE C caxapo3oil . 3 . B crakan Hauelite 20
MJI ICCIIEZyeMOTO PacTBOpA.

1. Omycrtute B HEro AaTYUK AJIEKTPONPOBOIHOCTH, 3aKpEIUIEHHBIN B Jlanke mratuBa. Habmonaiite 3a
M3MEHEHUEM 3HauYCHHUsI SIEKTPONpoBOogHOCTH. Korja nokazanus garyvka nepectaHnyT U3MEHSThCS,
3aMUIIUTE €ro 3HaUeHUE B TAONIHILY .

2. OOparute BHUMaHue! J[aT4MK MOCIe KaKI0T0 ONbITa TIIATEIHHO MTPOMBIBACTCS BOJOU. 6.3aTeM
JAaTYMK OMYCTUTE B CICAYIONIMIA PACTBOP . AHAIOTUYHBIC JICHCTBUS TPOJICIIalTe CO BCEMU
pactBopamu. Pe3ynbraTel H3MEpEHU I

Ne HasBanue BemecTsa, 3HaueHue JIEKTPOIIPOBOAHOCTH, DNEKTPOIUT UIIU HEIJIEKTPOIIUT
OTBITa | pacTBOpa MKCMm/cM

1

2

KOHmpOJZbele eonpocsl.

1.O6pa1uaI0T BHUMAHHC, YTO HU JUCTUIIJIMPOBAaHHAA BOJ4, HU TBépIIaSI COJIb HC IMTPOBOAAT SJICKTPUUCCKOI'O
ToKa. Tem He MeHee pacTBOpP COJIKM B BOAC IIPOBOAUT BHGKTpI/I‘{CCKI/Iﬁ TOK. ITO 3HA4YUT, 4YTO B paCTBOpPC
OTKYZAAa-TO HNOABJIAIOTCA IMOABUKHBIC 3apsAAbI. HOII 9TO Ha6JIIOIleHI/I€ BBOJAT ONIPCACIICHUC IJICKTPOJINTA U
MCXaHHM3M SHGKTpOHHTquCKOﬁ Aucconruanuu.

2 . Beeryia i BOJHBIC PacTBOPHI BEIIECTB MTPOBOIAT deKTprueckuid Tok? He Beeryia, T.e. HEKOTOpBIS
BEIIECTBA HE JAIOT HOHOB MPU PACTBOPEHUHU . ITO — BEIIECTBA C MOJIEKYISIPHON KPUCTATITUIECKON
pemérkont. 3.3aganus aisa noarorosku k ' MA, BITP

A) K xopo110 pacTBOPUMBIM 3JEKTPOIUTAM OTHOCSTCS:

l.runpokeun 6apus; 2.¢ochat maraus; 3.cynspua meau(ll); 4.xapbonat kaneius. b) Dnekrpuueckuii Tok
MIPOBOJTUT:

l.paCTBOp OTUJIOBOTI'O CIIMPTA, 2.paCTBOp TJIIMICpHUHA, 3.paCTBOp TJIFOKO3BbI; 4.paCTBOp THAPOKCHU A KaJIbIIH.

JIaGopartopHbiii onbIT Ne 1. « BousiHue pacTBOPUTEINS Ha AUCCOIIUAIIIO

Teopernueckas yactb. Bo MHOTMX XJ10puax MepexoHbIX METAJUIOB CBSI3M UMEIOT B
3HAYUTEJILHON Mepe KOBAJICHTHBIN XapakTep . MasonoisipHble pacTBOPUTENHN (CIIUPT WK Al[€TOH)
COJIbBATUPYIOT MOJIEKYIBI IeTHKOoM. [Ipu 100aBiIeHNN BOJbI OHA COJIBBATUPYET MOHBI, BBI3bIBAs
JNEKTPOJINTUYECKYIO TUCCONMANUIO . L[BeT pacTBOpa Ipy 9TOM M3MEHSAETCS, a dJIEKTPOIPOBOIHOCTD PE3KO
BO3pacTaer .

IIpakTuyeckas yactb. Llenb paboTsl: chopMUpOBATH MPEACTABICHUE O POJIU PACTBOPUTEIIS B
ANEKTPOIUTUYECKON JUCCOITUAIINH.

Ilepeuensy oamuuxos yughposou rabopamopuu: NATINK HIEKTPOIPOBOTHOCTH .

ﬂOnOﬂHum@leO@ 060py006aHue: JABa BBICOKMX XMMHUYCCKHUX CTaKaHa (50 MJ'I); CTCKIIsIHHAsA I1aJIOYKa.



Mamepuanvi u peakmuswi: CuCl2 6e3BoaHBIH (MMeeT KOpHUHEBHIH 11BeT . [lomyuatot, HarpeBas
KPHUCTAJUIOTUAPAT B YaIIKe JUIs BRITAPUBAHMsSL . XPaHAT B IUIOTHO 3aKPBITOM COCY/E); alleTOH WM CIUPT .

Texnuxa b6ezonacnocmu: 1 . CHI/IpT " allCTOH — I'OprOYHMC BCIICCTBA. He ucnons3oBaTh OTKPBITOC IJIaMH.
CHCHI/IaHBHHe MCEPEI 0e30macHOCTH IIpu pa60Te C T'OPHOYHUMH KUJIKOCTAMMU. H30beratn nomnaaaHus coJieit
MCJU Ha KOXY U OACKAY, TAK KaK OHU AOJOBHUTHI.

2 . IIpu nonasaHuy CMBITh XOJIOJHOW BOAON O€3 MbLia.
Hucmpyrkyus k 6inonenuio:

1. B xumuyeckuii crakad HachinbTe ~0,5 r 6e3BogHOTO Xstopuaa Meau (I1) CuCl2 u naneite ~25 M
CIUpTa WIX alleTOHA .

2. PacTtBOpHTE BellecTBO, IEpEeMELINBAasi COAECPKUMOE CTaKaHa CTEKJIAHHON naoukoil. Eciu
PacTBOPUTH COJIb ITOJIHOCTBIO HE YAAETCS, AKKYpPaTHO CIICHTE ITOJIIyYEHHBIM pacTBOP B IPyrou
CTaKaH.

3. Tlorpy3uTe B pacTBOp LIYIl AAaTYUKA HMEKTPONPOBOJIHOCTH U UBMEPHTE IIEKTPOIPOBOIHOCTS .

4. OOpatute BHMMaHUE Ha LBET pacTBopa. [Ipuneiite k pactBopy 25 miu Bozsl. Ilepemernnaiire,
o0OpaTuTe BHUMaHUE Ha U3MEHEHHE OKpacKu. 5.113MeppTe 31eKTPOIpOBOHOCTh MOIYYEHHOTO
pacTBopa .

Pe3ynbrarel n3mMepeHuii/Ha0r0 ICHUN

(amreTone)

BemecTBo | DneKTpOnpoBOIHOCT B CIUPTE DIEeKTPONPOBOAHOCTD NOCIIE AO0OABICHHS BOIBI

Xnopua meau (1I)

Bv1600b1: OTpa3uTth BIMSHUE PaCTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIH.

Koumponvnvie onpocwi: 1.0 4éM CBUIETENBCTBYET POCT AIEKTPOIPOBOAHOCTH COJIM IPH 100aBIECHUU
Bobl? 2 . [loueMy u3zMensiercs uset pactsopa? 3 . Kak Bnusier npupoja pacTBOpuTes Ha
ANEKTPOJINTUYECKYIO TUCCOLUALINIO?

JIabopartopHblii onbIT Ne 2. «CUITbHBIE U ClTa0bIe IEKTPOIUTHD)
Teopernyeckas 4yacTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEUIECTBA, PACIIAIAIOIINECS HA MOHBI BCIEACTBUE
BJIEKTPOIUTAYECKOMN

JUCCOoMaIu. PaCTBOpI)I OJICKTPOJUTOB ABJIAIOTCA MPOBOAHHUKAMU BTOPOI'O pOJia, TaK KaK IIPOBOAAT
BHGKTpI/I‘ICCKI/Iﬁ TOK 3a c4€T noHOB. I1o crocoOHOCTH K BHGKTpOHI/ITI/IquKOI\/’I AUCCoOaliuu 3JICKTPOJINTBI
YCJIOBHO pa3ac/IsitOT Ha CUJIBHEBIC U ciabpre. CHIIBHEIC SJICKTPOJIHUTEI MPAKTUYCCKU MMOJIHOCTBIO
AUCCOLIMHUPOBAHBI HA NOHBI B pa36aBHeHHLIX pacTBOpax . K HuM oTHOCSITCS MHOTHE HEOpPTraHN4YCCKUC COJIH,
HCKOTOPBIC KMCJIOTHI U IICJI0YN

. Cna0OnIie QJICKTPO- JIUTHI JIMIIb YaCTUYIHO AUCCOLUUHUPOBAHBI HA NOHBI, KOTOPbIC HAXOAATCA B JUHAMHUYICCKOM
PaBHOBECHUHN C HCAUCCOIITMUPOBAHHBIMU MOJICKYJIaAMU . K cmabpim OJICKTPOJUTAM OTHOCATCS MHOT'UC
OpraHu4YCeCKUC KHUCJIIOTBI U OCHOBAHUA .

[IpakTuyeckas 9actb. [lenv pabomul: ONPENESINTD, ABISIOTCS JH BbIaHHBIE BEIIECTBA CHIIbHBIMU WIIN
CJIa0BIMHU AJIEKTPOIIUTAMU HAa OCHOBAHUH U3MEPEHHUS AIEKTPONPOBOIHOCTH UX PACTBOPOB .

Ilepeuens oamuuxoe yughposoii 1abopamopuu: NaTIMK IEKTPOIPOBOTHOCTH .

JlonornumenvHoe o6opyoosanue: TPU XUMUYECKUX cTakaHa (25—50 mi1), MpoMBIBaKa C
JTUCTUILTMPOBAHHOM BOJOH .

Mamepuanvi u peakmuswi: 10 %-Hble pacTBOPBI COJITHOM, a30THOM U YKCYCHOM KHCIIOT (JKeIaTeIbHO B
KarnenabHUIax ); GuiIbTpoBajibHas Oymara .



Texnuka b6eszonacnocmu: CoOaoanTe Mepbl 0€30MaCHOCTH IIPHU PadOTEe ¢ KUCIOTaMHU U
IeJTI0YaMHU.

HHncmpykyus K 8b1N0IHEHUIO.
1. B Tpu crakana HaneiTe mo 25—>50 M1 IUCTHILTUPOBAHHOM BO/IBI.

2. B mepBbIii ctakan 100aBbTe 1 Karuio yKCYCHOM KUCIIOTHI, BO BTOPOM — COJISIHOM, B TPETHH —
a30THOM.

3. H3mMepbTe 371€KTPONPOBOJHOCTD KayKAOI0 pacTBOPA, BBITUPAs 11yl (PUIBTPOBAIBHON OyMaroi nocie
Ka)XJI0ro u3mepenus . Pe3ynbrarsl n3MepeHun

Ne 3HaueHHe HIEKTPONPoBOAHOCTH, MKCM/cM | Ha3BaHue BBITaHHOTO BEIeCTBa
poObI

1
2
3

Bv1600w1: OTpazurte NpUHAUIEKHOCTb BELIECTB K CHIIBHBIM U c1a0bIM 3ieKTponutaM. KoHTposibHbIe
BOIIPOCHI:

1.IToueMy pacTBOp COJITHOM KHMCIJIOTBI JIy4lI€ IPOBOAUT 3JIEKTPUUYECKHM TOK 110 CPABHEHHUIO C pAaCTBOPOM
yKCyCcHOM KucaoThl? 2.K KakuM 3JIeKTpOJIUTaM OTHOCUTCS PaCTBOP a30THOM KUCIOTHI? 3 . 3agaHue ais
noarorosku k I A, BITP

CDOpMy.TIBI TOJIBKO CJ'Ia6BIX SJICKTPOJIHUTOB NPCACTABJICHBI B pALY:
1.Ca(OH)2, H25, H2$O4 2.H2C03, NH3-H20, H28 3.KOH, KN03, HCI 4.ZnSO4, MgClz, HBr

JlemoHcTpauroHHbIN onbIT Ne 2. «3yueHue BIUSAHUS pa3iuuHbIX (PAKTOPOB HA CKOPOCTb PEAKLUN»
Teopernueckas yacTb. CylecTBYyOT pa3Hble MOAU(DUKALIUK TpHOOpa JUIs N3YUYEHHUS] XUMHUECKUX PEeaKLni.
B 01HO# KOHCTPYKIIMH pOJIb PEaKTOpa BBIMIOJIHAET OObIUHAs IPOOHpPKa, B APYroil, 6ojiee COBpeMEHHOM, —
cocyn Jlannonera.

OnHako TEXHUKA JEMOHCTPALIUH SKCTIEPUMEHTA OCTAETCSl OIMHAKOBOM. MEHsIETCs JINIIIb MOPSI0K
CMEIIIMBAaHUS pearupyromux Bemects. CHavana B MpoOUPKY-pEeaKkTop 3aIMBaETCsl paCTBOP KHUCIIOTHI, a B
HEro nomMenaercs TBEPA0E BEIIECTBO (LIMHK, Mpamop).

[IpakTuyeckas yacTh. Llenp paboThl: U3yUUTh BIMSHHUE Pa3IMUHbIX (PAKTOPOB HAa CKOPOCTh XMMHUECKON
peakuuu.

Ilepeuens oamuuxos yughposoii 1abopamopuu: NaTIMK TEMIEPATYPhl IUIATUHOBBIM.

Hononnumenvrnoe 06opyoosanue: IpuoOOP A U3Y4EHUSI CKOPOCTH XUMHUYECKUX PEAKLUM; dIIEKTpUdecKast
IUINTKA; CTaKaH XUMUYECKHUI Ha 250 MiT; mmaresb; KpUCTaUI3aTop JUIsl IPOMBIBAaHUS cocynoB JIaH101bTa;
npobupku [1X-21 (3 mwr.).

Mamepuansi u peaxmusbwi: consiHast kKucinoTa (4%-ubiit); constHast kucnoTa (10%-Hblif); KyCOUYkH Mpamopa;
MTOPOIIOK MpamMopa; YKCycHast KucioTa (6%- HbIi); TMHK; epokcu 1 Bogopoaa (3%-Hblil); THOKCHT
mapranma (IV) .

Texnuka 6esonacnocmu: CoOno1aTh MpaBuiia paboThl ¢ KUCIOTaMU U HarpeBaTeNbHBIMU 3JIEKTPUIECKUMU
npubo- pami .

Hucmpykyus k 66inoIHeHu0:

Onwvim 1.BausiHue pUpOIbl pearupyromyx BEIIECTB Ha CKOPOCTh XUMHUUECKON PEaKINH



B oxno xoneHo cocyna Jlanponbera Haneite 3 M1 1 M pacTBop ykcycHOM KMCIOTHI ( 6%-HbII pacTBOp),
B JIpyro€ KOJIEHO NoMecTUTe 2—3 rpaHyiibl IMHKA. Bo BTOpoii cocyn Jlan- nonbTa Haneite 3 mi 1 M
COJISTHOM KHUCNOTHI ( 4%-HbIi), B Ipyroe KoJeHo — 2—3 rpanyisl HuHKa . [Ipucoeannute cocyabl
JlanmombTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepesieiiTe KUCIOTHI B cocynax JlanaonbTa K rpaHyliaM HUHKA.
CpaBHUTE YPOBHU KHUIKOCTU B MAHOMETPHUYECKUX TPyOKax. Ydaliuecs IeiIaroT BBIBOA O Pa3HOH CKOPOCTH
XUMHUYECKUX PEaKIHH .

Onvim 2. BnusiHie KOHUEHTPALUK PearupyroniX BEIeCTB Ha CKOPOCTh XUMUYECKOM peaKiuu

B onHo xosieHo cocyna JlannonbTa Haneite 3 Mt 4%-HOM COJISTHOM KUCIIOTHI, B IPYrO€ KOJIEHO IIOMECTUTE
2—3 rpanyibl HuHKa . Bo Bropoii cocyn Jlannonbsra Haneiite 3 mi 10%-HOH COJITHON KHCIIOTBI, B IPYroe
KoJIeHO — 2—3 rpanyinbl nuHKa. [Ipucoenunute cocynsl JIana0abTa K MAHOMETPUUYECKUM TPYOKaM.

Oo6patute BHManne! OTHOBPEMEHHO TIEpeNeiTe KUCIOTHI B cocynax JIaHaombpTa K TpaHy/iaM IIHMHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPUUECKUX TpyOKax. Yualiuecs IeiaroT BbIBOA O pa3HON CKOPOCTH
XMMHYECKUX PEAKIUH.

Onvim 3. BnusiHre TeMIepaTyphl pearupyroiux BEIIeCTB Ha CKOPOCTh XUMUYECKON PeaKIuu

B oano xoneno cocyna Jlangonsta Haneitte 3 mut 10 % consiHOM KUCIOTHI, B IPYroe KOJCHO OMECTUTE
2—3 rpanyinsl nuHKa . Bo BTopoii cocya Jlannonsra Haneite 3 ma 10%-Hoii cosisi- HOW KUCIIOTBI, HarpeTou
Ha BoJisHOM Oane 10 50 °C, B apyroe koieHo — 2—3 rpanynsl nuHKa. [Ipucoeaunure cocyasl JlangonsTa K
MaHOMETPHUYECKUM TPyOKam.

O6parute BHUMaHue! OAHOBPEMEHHO NepelieiTe KUCIO0ThI B cocyaax JIaHaonbTa K rpaHysiaM [IMHKA.
CpaBHUTE YPOBHHU KHUJAKOCTU B MAHOMETPUUECKUX TpyOKax. Yualriuecs JelaioT BbIBOJ O pa3HOM CKOPOCTH
XUMUYECKUX PeaKIui .

Onvim No 4. BnusiHAE TIOBEPXHOCTH CONIPUKOCHOBCHHS PEArHPYIONIMX BEIIECTB HA CKOPOCTh XMMUYECKOM
peakiuu

B oniHO KoneHo cocyna Jlannonbta Haneite 3 mit 4%-Hoi CONSTHON KUCIIOTHI, B APYroe KOJIEHO moMecTute 1
I Mpamopa, B34TOro B BUJie Kycouka. Bo BTopoii cocyn JlanaonbTa Haneiite 3 mit 4%-Hol consiHOM
KHCJIOTHI, B Ipyroe KojieHo — 1 r nmopouka mpamopa. Ilpucoenunure cocyast Jlangonsta k
MaHOMETPUYECKUM TPyOKam.

Obpamume enumanue! OTHOBPEMEHHO NEPETIEHTE KUCIOTHI B cocynax JlaHaoapTa K MpaMopy LIMHKA.
CpaBHUTE YPOBHH KUAKOCTH B MAHOMETPUYECKUX TpyOKax. Yualuecs JIeNatT BbIBOA O pa3HOU CKOPOCTH
XMMHYECKUX PEAKIIUH.

Onvim 5. Bausaue KaTaJIM3aTopa Ha CKOPOCTb XUMHYECKOH peaknuuu

B crakan ¢ Bogo#, Harpetoii 10 50 °C, momectute 2 1€MOHCTpAIMOHHBIE TPOOUPKH ¢ 2 MiT 3% -HOTO
pacTBopa nepokcuia Bogopoaa. BeimepkuBaroT npoOUpKu B BOAE OKOJIO 2 MUH. M3BiIekuTe MpOOUpPKHU 13
BOJIIHOM OaHM U MPOJEMOHCTPUPYHTE yHaLTUMCS Pe3yIbTaT — HAa CTEHKaX MPOOMPKHU MOSBUINCH MY3bIPbKU
raza kucinopoja. B ogHy u3 npoOupok BHeCUTE Ha KOHYMKE ImnaTesns quokcua Mapranua (I1V) . Habmonator
SHEPTrUYHOE BBIJEIEHNE KUCIOPOa.

Konmponvnvie sonpocwi: 1.0T kakux (HaKTOpOB 3aBUCUT CKOPOCTh XUMUUecKor peakuuu? 2.ITouemy
pa3ioXKeHue MepoKCHIa BOJAOPOa B MPUCYTCTBUHU Auokcua Maprania (IV) cnauana uaér oueHs ObICTpO, a
3aTeM 3aMeIsIeTCs?



3amanus Ui pa3BUTUS GYHKIMOHAIHHON IPAMOTHOCTH: B tpu
OJIMHAKOBbIE TPOOUPKU YUEHUKH HAJIMIM IO 5 MJI pacTBOPA COJIIHOM KMCIIOThI OIMHAKOBOM KOHIIEHTPALUH.
B nepByro nmpoOUpKy MONOKUIN CTPYKKH Kele3a, BO BTOPYIO — CTPY>KKH LIMHKA, B TPETHIO — CTPYIKKH
HEU3BECTHOI'O CBETJIOTO SIPKO OJIECTSAIIEro

metainia. Hanbosee HHTEHCUBHO BbIEJICHHE Ta3a HAOIIOAAIN B TPEThel MPOOUPKE C HEM3BECTHBIM
MeTauioM. Bo BTopoil npoOupke ¢ IMHKOM MHTEHCUBHOCTD BBIJICJICHH ra3a Obljla MEHbILIE, YEM B TPEThEH.
B nepBoii npoGupke ¢ jkese30M HHTEHCUBHOCTD BBIJICIICHUS ra3a Oblia HAMMEHbBIIEH.

a)/leficTBue Kakoro akTopa, BIHSIONICTO Ha CKOPOCTh peakiuu, Habmoqamm yuanmecs? 0) Kakoit meramn
MOT HaXOJHUThCS B TPEThel MpoOupke? 3anuimre Ha3BaHue MeTalla.

1. Harpaduke npejpcraBieHa 3aBUCUMOCTb KOHIIEHTPAIIMN UCXOIHBIX BEIIECTB M MPOTYKTOB PEAKIIUU
OT BPEMEHU MTPOTEKAHUS PEAKIINU:

Puc. 20. Fpa(bI/IK 3aBUCUMOCTH KOHICHTPpAIUU UCXOAHBIX BCIICCTB U MMPOAYKTOB PCAKIIUU OT BPpECMCHU
IMPOTCKAHUA PCAKIIUU

Omnpenenure, Kakas KpUBas OIMMCHIBAET U3MEHEHUE KOHLIEHTPALMK NCXOJHBIX BEILECTB, a KaKas —
IIPOYKTOB PEAKIIMH .
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