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XAPAKTEPUCTHUKA COAEPKAHUSA IKOJIBHOI'O U MYHUIIUITAJIBHOI'O
ITAIIOB

OJ'II/IMHI/Ia,Z[HI)IG 3aa4n TCOPECTUUCCKOr'o Typa OOBIYHO OCHOBAHEI Ha mMarcpuaic 4 pasaciioB

XUMHUHU: HEOPTAaHUYECKOM, aHATUTHICCKOM, OPraHNIEeCKOM U (PU3NUECKOM.

W3 pa3zgena HeopraHndeckol XMMHUHU HEOOXOIMMO 3HAHUE OCHOBHBIX KJIACCOB COCIMHEHUN:

OKCHJOB, KHCIJIOT, OCHOBaHI/Iﬁ, COHCI;'I; HUX CTPOCHUA H CBOﬁCTB; IMOJIY4YCHHS HCEOPraHUWYCCKHUX
COC,I[I/IHGHI/IP'I; HOMCHKIJIATYpPHBI, IIECPHOIUYCCKOTrO0 3aKOHA H HGpHOI[H‘ICCKOfI CHCTEMBbI. OCHOBHBIX

3aKOHOMEPHOCTEN B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUN.

W3 pasgena aHaJMTHYECKONW XHMMHH HCIIOJIB3YCTCA Ka4eCTBEHHBIM M KOJIWYECTBCHHBIN

aHaJIM3 BCIICCTB.

U3 pasnena opraHUYecKOW XUMHUHU TpeOyeTcs 3HAHHE OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIMHEHUI. alKaHOB, IIMKJIOAIKAHOB, alIKEHOB, AJIKHHOB, ApEHOB, TaJIOTC€HIPON3BOAHbBIX, CIIUPTOB
U (PeHos0B, KapOOHWIBHBIX COCIUHEHHH, KapOOHOBBIX KHCIOT M HUX MPOU3BOJAHBIX - CIIOKHBIX
3(UpPOB, TOJUMEPHBIX COCIMHEHUH; HOMEHKJIATYpPBI, M30MEPHH, CTPOCHHS, CBOHCTB M CHUHTE3a

OPraHUYEeCKUX COCTUHECHUM.

W3 pazgena d)H3quCKOﬁ XUMHUHU HYXHO 3HATh CTPOCHHME BEIICCTBA. CTPOCHHUE aToMa M

MOJICKYJIbI, XUMHWYCCKYIO CBsA3b, 3aKOHOMCPHOCTHU IMPOTCKAHUA XHUMHUUYCCKHUX peaKquI: OCHOBBHI

XUMHYECKOH TEPMOAWHAMUKHN U KUHCTHUKHU.

B nmporpaMMy 3KCIEpUMEHTAJIBHOTO Typa BXOAST

1) npakmuueckue mnagviKu, HeoOX00uMble 014 padomvl 6 XUMUYECKOU J1adOpamopuu:
B3BEIIMBAHNUE (AHAJUTHUYECKHUE BECHI); M3MEPEHHE OOBEMOB >KHUJKOCTEH C IMOMOIIBIO MEPHOIO
WIMH/PA, IUIETKH, OI0OPETKH, MEPHOM KOJIObI, IPUTOTOBJICHUE PACTBOPA U3 TBEPJOTO BELIECTBA U
pacTBOpUTENs, CMEIIMBaHUE M pa30aBlieHHEe, BhIIAPUBAHUE PACTBOPOB; HArPEBAaHUE C MOMOIIBIO
TOpENIKH, JJIEKTPUYECKOM IUIMTKH, KoJOOHarpeBaTens, Ha BOJSHOM M Ha TMecyaHou OaHe;
CMEIIMBAaHME U  [EepeMEIIMBAHUE O KMJIKOCTEH, HCIIOJIb30BaHME MAarHUTHOM  MeEUIalIKH,
UCIOJIb30BaHUE KalleJdbHON M JEIUTENbHON BOPOHOK; (DUIBTPOBAHUE Yepe3 TUIOCKHH OyMaskHBIN
¢mIbTp, PUIBTPOBaHKE Yepe3 CBEPHYTHI OyMakHbIN (PUIBTP; TPOMBIBAHHE OCAJAKOB Ha (UIIBTPE,
BBICYIIMBaHUE OCAJKOB Ha (UIbTpe; NepeKpucTain3alus BEIIECTB U3 BOJHBIX PACTBOPOB;

BBICYHIMBAHHUEC BCUICCTB B CYIMJIBHOM I_HKa(by, BLICYIIMBAHUEC BCIICCTB B OKCHUKATOPEC,
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2) CUHmME3 HeOP2AHUYECKUX U OP2AHUYECKUX 6eU{eCHI8 . CUHTE3 B TUIOCKOIOHHON KOJIOe, CHHTE3 B
KPYTJIOJIOHHOH KoJ10€e, paboTa ¢ BOZOCTPYHHBIM HAacOCOM, (PMIIBTPOBAaHHUE yepe3 BOPOHKY broxHepa;
anmaparypa ajisi HarpeBaHUsl PEaKIHMOHHOW cMecH ¢ jaediermaropom, ammapaTr Ijs MeperoHKH
KUAKOCTEH TPU HOPMaJIbHOM JaBJICHUH,

3) KauecmeeHHbBL U KOJUYUECHGECHHDIN AHAIU3 HEOPZAHUYECKUX U OP2AHUYECKUX 6EUeCE:
peakiuu B TpoOupke, OoOHApPYKCHHE KATHOHOB M AaHWOHOB B BOJHOM pPAacTBOpE, TPYIIIOBBIC
peaKIMu Ha KAaTHOHBl M AHWOHBI, HJICHTU(UKAIMS JIIEMEHTOB [0 OKPAIIMBAHUIO IUIAMCHU;
KaueCTBEHHOE OIpPEJICJICHHEe OCHOBHBIX (DYHKIMOHAIBHBIX TPYII OPraHUYEeCKUX COCAUHEHUIA;
TUTPOBaHUE, IPUTOTOBJICHUE CTAHJIAPTHOTIO PACTBOPA; KMUCIOTHO-OCHOBHOE TUTPOBAHUE, 1IBETOBBIC
Nepexo/Ibl UHIUKATOPOB IIPHU KUCIOTHO-OCHOBHOM aHAJIU3eE,

4) cneyuanvHvle usmepenusn u npouedypsl. usmepenue pH-merpom,

5) oyenka pezynbmamos: oneHka MOrpeIiHOCTH YKCIEPUMEHTA (3HaYaIue nupel, TpaduKn).

LenTpanibHas npeaMeTHass METOIMYECKass KOMUCCHS IO XUMMUU BcepoccruiicKor OuMITHaabl
mkonbHUKOB (LIIMK mo xumuu BcOILl) HacTtosTenbHO cOBETyeT BKIIOYaTh XUMHUYECKHIA
SKCIIEPUMEHT Ha MIKOJIBHOM M MYHHUIMIAIBHOM JTarme, MyCcTh Jaxe 3TOT JKCIEPUMEHT Oyaer
COBCEM IMPOCTBIM. OJTO KpailHE Ba)XXHO [JIsi TOTO, YTOOBI Y4YallMecs OBJIAJIETH OCHOBHBIMU
7a00paTOPHBIMU ~ OTIEpAlIMSIMU M OTpabOTanu AKCIEepUMEHTalIbHbIE HaBBIKH. [loHMMaHHe
TEOPETUYECKHX OCHOB HEOOXOJUMO, HO BaXKEH W MPAKTHUECKUU OMBIT pabOThl B XUMHUYECKOM

J'Ia60paTOpI/II/I, BCIb XUMUA — IKCREPpUMEHMA1bHAA Hayka!



OIIMCAHUE MOJAX0J10B K PA3PABOTKE 3AJIAHU MYHULIUTIAJIbHBIMU U
PETMOHAJIBHBIMMU IIMK

[Tpu pa3paboTKe ONMMIHUAAHBIX 33Jad BAXKHYIO POJb WUIPAIOT MedcnpeomemHvle CEs3U,
IIOCKOJIbKY CETOJHS HEBO3MOXKHO IIPOBOJUTH ITOJHOICHHBIC HCCIEAOBAaHUS TOJBKO B OJHOMN
oOnacTu Hayku, HEW30€XHO OyIyT 3aTpOHYTHI CMEXKHBIC IUCIHUIUIUHBI. 3HaHUS 1O (u3MKe,
OuoNorny, reoJoruu, reorpaguu ¥ MaTeMaTUKE MPUMEHSIOTCS B PA3IMYHBIX OOJACTAX XUMHH.
WNHTerpanus MaTeMaTH4ecKOl COCTaBIISIONICH B 3a/laHNE 110 XUMUH, HAIIPUMEP, HU B KOEM Cllydae
HE yMaIseT «XUMHYHOCTH» 33/a4yd, a, HAa00OPOT, CIIOCOOCTBYET pACIIMPEHHIO KPYro3opa
YYaCTHHUKOB OJTUMITHAIbI, TBOPYECKOMY Pa3BUTHIO 3HAHUH IIKOJHHUKOB. Takue «MeXIpeaMeTHbIC
3aJa4d  yCWJIMBAIOT XHMMHYECKYI0 COCTABISIIONIYI0O U TIOKAa3bIBAIOT TECHYIO B3aMMOCBS3b

C€CTCCTBCHHBIX HAYK.

OnumnuaaHas 3aja4a — 3TO CIUHOE IieJoe. B Hee BXOOUT YCJI0BHE, pa3BepHYTOe

peuieHue, CucreMa OoucHuBaHu4.

YciaoBusl 0JMMIHMAAHBIX 33124 MOT'YT OBITE C(l)OpMy.]'IHpOBaHLI II0-pa3sHOMY: YCJIOBHC C

BOIIPOCOM WJIM 33J]aHUEM B KOHIIE (IIPU ITOM BOIIPOCOB MOXKET OBITh HECKOJIBKO); TECT C BBIOOPOM
OTBETA; 3aJa4a, B KOTOPOM TEKCT YCIOBUs IPEPBIBAETCS BONPOCAMHU (TaK 3a4acTyr0 CTPOSATCS

3a1a41 Ha BBICOKUX YPOBHAX OJ'II/IMHI/Ia,[[BI).

OJ'II/IMHI/IaI[HBIG 3a1a4yu 110 XHMHW MOXHO pasACIMTb Ha TpHU OCHOBHBIX T'PYIIIBI:

KauecmeeHHnbvle, pacué’mubte (Koﬂuuecmeenuble) U IKCnepumernmaJ’ibHble.

B kauecmeennvix 3adauax wmoxer mnoTpeOOBAaThCA: OOBSICHEHHE HKCHEPUMEHTATbHBIX
¢dakToB (HampuMmep, HM3MEHEHHME LIBeTa B pE3y/lbTaTe€ pEaklWu); pACIO3HABAHUE BEIIECTB;
MOJIyU€HUE HOBBIX COEJUMHEHMH; MpeJCKa3aHWe CBOICTB BEIIECTB, BO3MOXHOCTU MPOTEKAHUS
XUMHUYECKHX peaKkluil, omucaHue, OOBSICHEHHWE TeX WIM HMHBIX SBJICHUH; pa3leleHue cMmecei
BEIIIECTB.

Krnaccuueckoit popmoii kaueCTBEHHOM 3a/1a4uul SIBISIETCS 3aJJaHHe CO CXeMaMH (LIeTTOUKaMH )
npeBpatieHnii. CxeMbl IpeBpaleHNH BEIeCTB MOKHO KJIacCU(PUIIMPOBATH CIEAYIOLINM 00pa3oM:
1) ITo oO6bekTam:

a) HEOPraHMYECKue;

0) opraHMyYecKue;

B) CMEIlIaHHBIE.



2) [To TunaM miam MeXxaHu3MaM peakiuii (B OCHOBHOM 3TO KacaeTCsl OPraHUYECKON XUMHUH ).
3) ITo popme «ienouku» (CXeMbI MOTYT OBITh TUHEHHBIMHU, Pa3BETBICHHBIMY, B BUC KBaApaTa WA
JPyroro MHOTOYTOJIbHUKA (TeTpa3ipa, Kyda u T.1.)).

a) Jlanb! Bce BemecTBa 0€3 yKazaHUW yCIOBUN MPOTEKAHUS PEAKIIHM.

0) Bce wim HekoTOphie BemecTBa 3amudpoBaHbl OykBaMu. Pa3Hbie OYKBBI COOTBETCTBYIOT
pa3HbIM BELLECTBAM, YCIOBUS IIPOTEKAHUS PEAKLIUI HE YKA3aHBbI.

(B cxemax crpenku MOTYT OBITH HampaBlIeHbl B JIOOYIO CTOpOHY, MHOT/A Jaxke B o0e
CTOPOHBI (B 3TOM CJIy4yae Ka)JI0i CTpEJIKE COOTBETCTBYIOT /IBa PA3IMYHBIX YPABHEHUS PEaKIUii)).

B) BemiectBa B cxeMe NOJHOCTBIO WJIM YaCTUYHO 3amudpoBaHbl OyKBaMU U YKa3aHbI
YCIIOBUS IPOTEKAHUS PEAKIIMM WU pEareHThI.

r) B cxemax BMeCTO BEIIECTB JaHbl 3JIEMEHTHI, BXOJAIIME B COCTaB BEIIECTB, B
COOTBETCTBYIOIIUX CTETIECHAX OKHCICHUS.

1) CxeMbl, B KOTOPBIX OpraHMYecKre BellecTBa 3amudpoBanbl B Buie OpyTTo-hopmyt.

Jpyroii (opMoil KadyeCTBEHHBIX 3a/ad SBIAIOTCSA 3aJa4d Ha OIHMCAHUE XHWMHYECKOTO

HKCIIEPUMEHTA (MBICIIEHHBIN 3KCIIEPUMEHT).

B pacuemmnuix (konuuecmeennvix) 3adauax oObI4HO HEOOXOAMMBI PACUEThI COCTaBA CMECH
(MaccoBblii, 00BEMHBIN M MOJIbHBIN MPOLIEHTHI); PAaCUEThl COCTaBa pacTBOpPa (CrOCOObI BHIPAKEHUS
KOHIEHTPAllUH, IPUTOTOBJICHUE PACTBOPOB 3aJJaHHON KOHIEHTPALIMH); PACUeThl C UCIIOIb30BaHUEM
ra3oBbIX 3aKOHOB (3aKOH ABorajpo, ypaBHeHHe KnamelipoHa-MeHnzeneeBa); BbIBOA XUMHUYECKON
(opMyIbI BELIECTBA; PACUYETHI 10 XUMHUYECKUM YPAaBHEHHSIM (CTEXHOMETPHUUECKUE COOTHOLICHHUS);
pacyeThl ¢ MCMOJIb30BAaHUEM 3aKOHOB XMMHUYECKON TEPMOJAMHAMUKH (3aKOH COXPAaHEHUS SHEpPruH,
3aKoH ['ecca); pacdeTsl ¢ UCIIOJIB30BaHNEM 3aKOHOB XMMHUYECKOW KMHETHKH (3aKOH JAEeMCTBUS Macc,

npasuwio Baut-I'odda, ypaBHeHre AppeHuyca).

‘-Iame BCCro OJIMMIIMAAHBIC 3aJaHHs BKIIOYAIOT B ce0s HECKOJBKO THIIOB 3aagad, T.€.

SBIISIIOTCS _KOMOUHuUposanuvimu. B 3amade MoxkeT ObITh M30BITOK JaHHBIX (TOT/IA MIKOJBHUK

JIOJDKEH BBIOpaTh T€ JaHHbIE, KOTOpble HEOOXOAMMBI JUIs OTBETa Ha IOCTaBJICHHBIM B 3ajaue
Bompoc). Minm B onuMmMagHBIX 3a7avaX MOXKET HE XBaTaTh JaHHBIX. Torga HIKOJbHUKY
HEOOXOIUMO TOKa3aTh YMEHHE TIOJb30BaThC MCTOYHMKAMU CIPAaBOYHOM HHPOpMALMU U
U3BJIEKaTh HEOOXOAMMBbIe 7S pelleHus: naHHble. [locrnemHee kacaeTcsl 3aJjaHUil 3a0YHBIX TYpOB

OJ'II/IMHI/Ia,Z[l.

1
OyHOMy TYypy WIKOJIBHOTO M MyHUIMNAIbHOro 3TanoB BcOUI MoryTt mpeaimiecTBoBaTh
3a04Hbl€ Typbl. OHU UMEIOT PENETULMOHHYIO U OPUEHTALIMOHHYIO LENH. 3a049HBIN Typ IIKOJIBHOTO
U MYHMIMIAJIBHOTO J3Tala OJIMMIIMAAbl MOXET OBbITh COMNpPSKEH C MOATOTOBKOM M 3aIUTON
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[Ipumepamu 3adau IKcnepumenmanvHo20 mypa SBISIOTCS HEOOJBIINE NPAKTHYECKUE
paboOThl Ha pa3jaMYEHUE BEUIECTB WJIM HA IPOCTEUINUN CHUHTE3, IMPUTOTOBIECHUE pPacTBOpa C
3aJlaHHOM KOHIICHTpaIUEeH.

VYcioBHs 3KCIIEPUMEHTANIBHBIX 3ajjad JOJDKHBI ObITh COCTABJIEHBI TaK, YTOOBI y ydallMXCs
HOSIBUJICSI MHTEPEC K OKCIEPUMEHTATbHOM XUMHHU. JIJis TOCTMIKEHHS STOW Ledu HEeoOXOIUMO
OCBOCHHME  ydYallUMHCA  HOpocTedmmx  jabopaTopHbix  omepauuii. B dopmymupoBkax
9KCHEPUMEHTAJIbHBIX 3aJaHUM 00s3aTeNbHO JIOJDKHO OBbITh 33JaHUE ONMCATh BBIIOJHEHHE

SKCTIIEPUMEHTA, HAOI0ICHUS TPOUCXOAAIINX PEAKIIUMA U CAEIAaTh BBIBOJI U3 HAOIOICHHU.

Memoouueckue mpetosanus K 01UMRUAOHBIM 3A0AUAM.
CopnepxaHue 3a1a4l JIOJDKHO ONMPAThCsA Ha NMpUMEpPHYI0 mporpammy cozaepxkanus BcOIll coot-
BETCTBYIOIIIEH BO3PACTHOM Mapaslieiy.
B 3amauax He0OX0IMMO aKTUBHO HCIOJIb30BaTh Pa3IUYHbIE CIIOCOOBI Ha3BaHUI BELIECTB, KOTOPbIE
HCIIONIB3YIOTCS B OBITY, TEXHUKE.
Jis ycnemHoro pemeHus 3aJadd HeoOXOIUMO HE TOJBKO W HE CTOJBKO 3HaHWE (aKTHUECKOTO
MaTepuasa, CKOJIbKO YMEHHUE YUAIUXCsl TOTUYECKH MBICIUTD U UX XUMUYECKast UHTYUIIHSL.
3agaua 10JKHA OBITH MO3HABATEIHHOM, OYIUTH JTFOOOMBITCTBO, YIUBISTS.
3amava MODKHA OBITh KOMOMHHMPOBAHHOMW: BKIIIOYATh BOMPOCHI KaK KauyeCTBEHHOTO, TaK W pac-
YEeTHOTO XapakTepa; JKelaTeslbHO, 4TOObl B 3ajJade CofepKajcs M MaTepual M3 JIpYrux
€CTeCTBEHHOHAYYHBIX JAUCIUIINH.
3agaua J0JKHA OBITh MHTEpECHa (HE TOJBKO C TOYKM 3pEHMs 3aHMMaTeNnbHOCTH). B Hell nomkHa
ObITh «HM3IOMUHKa». [l0 BO3MOXHOCTM M 3aJauyM, U BOIPOCHl JOJKHBI OBITh COCTaBJIEHBI U
c(hopMyJIMPOBaHbl OPUTHHAIIBHO.
VYcioBue JOMKHO OBITH CHOPMYITUPOBAHO YETKO.
VYcioBue He MOXKET 3aHUMAaTh OOJIbIIE OJHOM CTpaHMIIBI MeYaTHOro TekcTa. [IpuyeM Bompocs! cie-
JyeT 4eTKO 0003HAYaTh.
Bomnpocs! 3agaun 10KHBL OBITE COPMYITMPOBaHbI 4eTKO. Ha 0CHOBE BOIPOCOB CTPOHUTCS CUCTEMA

OLICHUBAaHUA.

Pemienne 3agau. Hamucath peuICHUC 3aJa4u HE JICTYC, YCM CO31aTb CaMO 3aJlaHUC. Pemenue

JOJDKHO OpHCHTHPOBATH IHKOJIBHUKAa Ha CaMOCTOATCIIBHYIO pa60Ty: OHO JO0JIDKHO OBITH

pedepata Ha 3amaHHyl0 Temy. [lpum »TOM mpu oOlleHKE HEOOXOJAMMO YYHTHIBATh KOPPEKTHOCTH
[UTUPOBAHUS, TMOJNHOTY cOopa uH(bOpManuU, yMeHHE 0000IIaTh, CpaBHHUBATh, AHATU3UPOBATH,
JIeNaTh BBIBOJIBI.
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pa3BUBAIOINM, O0yJaromuM (03HAKOMUTEIBHBIM). Ba)kHO, 4TOOBI 3a/lay MUMETU OTPaHUYCHHOE
YHCJIO BCPHBIX pemeHHﬁ, a 9THU PCIICHUA ObLIH IMOHATHBI, JIOTUYCCKH BBICTPOCHBI W BKIIHOYAJIN

CUCTCMY OLICHUBAHUSI.

Cucrema ouenuBanus. Ee pa3paborka - mporecc He MeHee «IHEPrOeMKHil» W Takou ke

TBOPYECKHUH, KaK HaIMCaHUE yCJIOBUsS U pelieHus 3agaun. CucTemMa OLICHUBAHUS PEIICHUsS 3a7a4u
OMUpaeTcsl Ha MO3JIEMEHTHbIN aHaau3. OcoOble CII0KHOCTH BO3HUKAIOT C BHIOOPOM OLICHMBAEMBIX
9JIEMEHTOB, T.K. 33JaHUS HOCSAT TBOPYECKUH XapaKTep M IyTEH MOJYyYCHHUS OTBETAa MOXKET OBITh
HecKoJbKo. TakuM oOpa3om, mepea aBTOpaMH-pa3pabOTYMKaMH CTaBUTCSA CIIOXKHAs 3a7ada -
BBISIBUTH OCHOBHBIC XapAaKTEPUCTUKU OTBETOB, HE 3aBUCSIINE OT IyTel penieHus. CucreMa OLeHOK
JIOJKHA OBITh TUOKOW M CBOAUTH CYOBEKTUBHOCTH MTPOBEPKHA K MHHUMYMY. [Ipu 3TOM OHa JOJHKHA
OBITh YETKO JeTepPMUHUPOBaHHOW. Kak mpaBuio, COCTaBIsSETCS pPEKOMEHJIATEeNbHAs CHCTEMa

OLICHUBAHWS, YUUTBIBAKOIIAs, 110 BOBMOKHOCTH, MHOFOO6paSI/Ie MMOAXOJA0B K PCIICHUIO.

Pexomenoayuu no pazpadbomke cucmemvl OUEHUBCAHUA:

1. Pemenus 3agaun qOoKHBI OBITH Pa30UTHI HA AJIEMEHTHI (IIarH).

2. B kaxaoM 3ajaHuu Oalulbl BBICTABISIOTCS 33 KaXKIbBIA 3JEMEHT (IIar) perieHus.
[Tpuyem Oamn 3a OQWH IIAr PEHICHUs MOXKET BapbUpoBaTbes OT 0 (pemeHue COOTBETCTBYIOLIETO
AIIEMEHTA OTCYTCTBYET WJIM BBITIOJIHEHO MOJHOCTHIO HEBEPHO) 10 MAKCHMAaJIbHO BO3MOXHOTO Oasia
3a naHHbIM mar. Ecnu uMeroTcss oTJenbHble BEPHO BBIMOJHEHHBIE YAcTHU PELICHHS 3JIEMEHTA,
OLIEHKA JIEXHT OT HYJIsI 0 MAaKCUMAaJIbHOTO Oasuia.

3. Baner 3a IpaBUIIBHO BBHITIOJTHEHHBIE DIIEMEHTHI PEIICHHSI CYMMHMPYIOTCS.

4. [laru, peMOHCTpHUPYIONINE YMEHHE JIOTHYECKH PAcCyXkaTh, TBOPUYECKH MBICIUTH,
HPOSIBJIATH MHTYULMIO OLEHUBAIOTCS BBIIIE, YEM T€, B KOTOPBIX MOKa3aHbl 00Jiee MPOCThIe YMEHUS
— Bitajieare (GopMaTbHBIMU 3HAHUSMH, BHITIOJTHEHNE TPUBHAIIBHBIX PACYETOB H JIp.

S. CymmapHblil 0a1 3a Kaxkaoe 3aJaHHe (KCTOMMOCTB» KaKI0ro 3aJaHUs) He

00513aTEJILHO JOJIZKCH ObITh OJUHAKOBBIM.



OINUCAHUE CHEIU®UKU XUMUUYECKOHN OJIUMITHAIBI 1151 PASPABOTKHU
TPEBOBAHUM K MPOBEJEHUIO IKOJBbHOI'O U MYHUIIUITIAJIBHOI'O DTAIIOB
11O XUMUMU B CYBBEKTAX P®

[TepBriii stan BcOUIl mo xuMum - mKoJbHBIA. OH SBIsE€TCS OTKPHITHIM. B HemM Ha
JT0OpPOBOIBHON OCHOBE MPUHUMAIOT WHANBUAyAIbHOE ydacTue oOydarommecs 5-11 kmaccos. Tak B
MOJTHOM Mepe peaju3yercs TMPUHIUI PAaBHOJOCTYITHOCTH M JOOPOBOJIBHOCTH y4acTHsl B
OJIMMITMAJHOM JBWKEHUU. B MyHHIMNAIbHOM JTane Yy4yacTBYIOT MOOEIUTENH U MPHU3EPbI
HIKOJIBHOTO 3Tara TeKylero y4eOHoro roja 1 MyHHUIMIIAIFHOTO 3Tana MpoIuioro roja.

Dopma nposedeHus WKOJAbHO20 U MYHUUURATIbLHO20 IMAN08

Cornacuno Ilopsinky mpoBeaeHusi Bcepoccuilckoi oNMMIHAAbl IIKOJBHUKOB IIKOJIBHBIN
3Tan OJUMIIHA/IbI MPOBOIUT 00pa3oBaTeIbHasi OPraHu3alus B OKTAOpE MO OJUMITHAIHBIM 33IaHUSM
st 5-11 kmaccoB, pa3paboTaHHBIM MTPEIMETHO-METOIUYECKON KOMUCCHENH MYHHUIIMIIAIBLHOTO 3Tara
C YY4E€TOM METOJUYECKUX PEKOMEHIAIUHN IIEHTPATbHON METOINYECKOH KOMUCCUU 110 XUuMuH. Cpok
OKOHYaHMS IIKOJIBHOTO 3Tara — He MOo3/aHee 25 OKTIOpA.

MyHULMNIAIBHBIA  3Tall  OMUMIMUAABI TPOBOAMUTCA HE TMo3aHee 25 gekabps 1o
pa3paboTaHHBIM PETMOHAIBHBIMHU MPEIMETHO—METOUYECKUMH KOMHUCCHSIMH 3adaHusM ans 7-11
KJIACCOB C YYE€TOM METOAMYECKHX PEKOMEHJALM LEHTPAJIbHOM METOJINYECKON KOMHMCCUHU 10
XUMUH.

3anaHus MOTYT OBITh aBTOPCKUMH HIIA BBIOPAHBI U3 JTUTEPATYPHBIX UCTOYHUKOB. 32 OCHOBY
MOTYT OBITh B3ATHI 3aJlaHUSl OJMMIIHAJ]l TMPOIIBIX JIET, OMyOJUKOBaHHbIE B COOpPHHMKaxX M Ha
HHTEPHET TopTajgax (CM. CHOHCOK JuTepatypbl, MHTepHeT-pecypcoB). CcbliKa HAa HCTOYHMK
o0si3aTesibHA. 3aJaHUsl NIKOJBHOTO W  MYHHMUMIAJIBHOIO JTANOB  IeJ1ec000pPa3Ho
pa3padaTeIBaTh Ui 4 BO3PACTHBIX NapaJiiesieii: MKoJAbHBIN dTan — 5-7, 8,9, 10 u 11 kiaaccewl,
MYHHUIHMOAJAbHBIN 3Tan — 7-8, 9, 10, 11 kaacc.

Nudopmanmonnas mnoaaepkka MIKOJBHOTO W MYHHUIUIAIBHOTO JTAaroB  OJMMITHAIBI
3aKJTIOYAETCSl B IIMPOKOM OIOBEIIEHUU Yepe3 CaluT 00pa30BaTEIIHbHOTO YUPEKICHHS, COIHATbHBIC
CeTH W JIpyTHe CpeacTBa WH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH, a TakKXke uepe3
METOIMYEeCKIEe 0ObeTUHEHUS YUUTENEH U MpernojaBaTesiell eCTECTBEeHHOHAYYHOTO IUKIIA.

[[IxonbHBIH U MYHUIUNAIBHBIN 3Tanbl OIMMIIKAAIBI O XUMHH JJII CTAPIIMX BO3PACTHBIX
napajuiesieil xKenaTelbHO MPOBOIUTH B 2 Typa (TEOPETUUYECKHI M SKCIIEPUMEHTANBHBIN) B CPOKH,
yctaHoBieHHble [lopsiakom npoBenenus Beepoccuiickoit oMmMnuasl MKOJIbHUKOB. JJTUTETEHOCTh
TEOPETUIECKOT0 Typa CocTaBlsieT He Ooee 4 (4eThIpex), a SKCIIEPUMEHTAILHOTO Typa — He Ooee 2

(IByX) acTpoHOMHUYecKUX 4yacoB. Eciu npoBeaeHne 3KCEepUMEHTaIbHOIO Typa HEBO3MOXKHO, TO B

KOMIIJICKT TCOPETUUYCCKOI'o Typa BKIKOYACTCA 3aaada, Tpe6y}omaﬂ MBICJICHHOT'O 3KCIIEPpUMEHTA, U
9



BpeMsl TPOBEJCHUSA Typa YBEIHMYHMBAETCA 10 S5 (MSATH) aCTPOHOMHYECKHX YacOB C YYETOM
BO3PACTHBIX OCOOEHHOCTEH YYaCTHHUKOB.

Oco0oe BHHMaHHE cjieqyeT YAeJUTh NMEepPBbIM IBYM BO3PacTHbIM napasiensm. luas
yyamuxcs 5-8 kjaccoB o0JuMMNHUAAA MO XUMHMH J0JKHA ObITh B 0O0JblIEH CTeneHu
3aHMMATEJIbHOM, YeM TPaAUUMOHHOW: B OTJM4YHME OT Kjaccudeckoid ¢opmbl mpoBeaeHus:
0JTUMIHUAABI (TEOPEeTUYECKUI M IKCIIEPUMEHTAIbHBINA TYP), B JAHHOM CJIy4yae peKOMeHAyeTcsl
urposasi ¢opma: oJMMIHAAA MOXKeT ObITH NPOBeAeHA B BH/J€ BHKTOPHMH H KOHKYPCOB
XHMHUYECKOTr0 COepP:KaHusl, BKIIOYAKIIUX

1. »3jeMeHTapHbIe JiabopaTopHbIe omepanuu (KTO TOYHee B3BECHUT WM H3MEpPHUT
00beM, KTO TOUHee H aKKypaTHee 0TOepeT Heo0X0AMMbIii 00beM KHIKOCTH, KTO OBICTPO, NIPHU
3TOM AKKYPATHO M TOYHO NMPHUIOTOBUT PACTBOP 3aJaHHOW KOHUIEHTPAUMU MJIH Pa3qeuT
cMeCh Ha KOMIIOHEHTBI);

2. mNpocTble XMMHYeCKHE ONbITHI, CBA3aHHbIE € KU3HbIO: TallleHHe COAbI YKCYCHOI
KHCJIOTOH, pa3jioikeHue XJOpHuJaa aMMOHHSI, U3MeHEHHe I[BeTa NMPHUPOJAHbIX HHIMKATOPOB B
KHCJIOH M 1IeJIOYHOM cpene.

K noaroroBke TypoB 1isi ofyuyawmmxcssi 5-8 kiaccoB Heo0X0AMMO AKTHBHO
NMPHUBJIEKATH CTAPIIEKJIACCHHKOB.

B ciywae mpoBencHHsI 3a04HOTO Typa Ha caidTe W Ha WH(OOPMAIMOHHO-TEMATHYECKUX
CTeHJ]aX 00pa30BaTENIbHBIX YUPEKICHUN, a TaKKe Ha callTaXx OpraHu3aTOPOB COOTBETCTBYIOIIETO
stama BecOIll myOnukyroTcs 3aanusi, U YKa3bIBaeTCs CPOK, 10 KOTOPOTO y4alluecss MOTyT MOJaTh
CBOM PEIICHHUS.

[TpoBeneHNI0 TEOPETUUECKOTO Typa JOJDKEH MPEANIeCTBOBATh MHCTPYKTAX YYACTHUKOB O
MpaBujIaX ydacTUs B OJMMIIHAJIE. YYaCTHUK MOXKET B3ATh C COOOW B ayJUTOPHIO MHUCHMEHHBIC
MPUHAUIC)KHOCTH, WHXEHEPHBIA KaJIbKYJISTOP, MPOXJAJAUTENIbHBIE HAlUTKU B MPO3pavyHOU
yHakoBKe, IIOKoJaAd. B ayauTopuio kKareropudyeckm He paspemaercss Oparb Oymary,
CNPaBOYHbIE MATEPHAJIbI, CPEACTBA COTOBOM CBSI3H.

[lepen  HayasioM  AKCHEPUMEHTAJIBHOTO  Typa  ydYalllUXcsi  HEOOXOOUMO  KpaTKo
MPOUHCTPYKTUPOBATh O TPaBWJIaX TEXHUKH O€30MacHOCTH (NP HEOOXOIWMOCTH CHAENaTh
COOTBETCTBYIOIIIME 3allUCH B KypHale pPErucTpaluud HMHCTPYKTaKa Ha pabodeM MecTe) W JaTh
PEKOMEHJIAIMU TI0 BBITIOJHEHUIO TOW WM WHOW MPOIEAYphl, C KOTOPOH OHM CTOJKHYTCS TIPH
BBITIOJIHEHHH 3a/1aHus. Bee ydamuecs qomKHBI padoTaTh B XajlaTtax M, €CJIM HEOOXOIUMO, B OYKaxX
u nepyaTkax. [Ipu BBINOTHEHUH SKCHEPUMEHTAILHOIO Typa WIEHAM KIOpU U IPernoJaBaTessiM,
HAXOJSAIIUMCA B TPaKTUKyMe, HEOOXOJMMO HaONI0aTh 3a XOJOM BBITIONHEHUS YYalUMUCS

MpeI0KEHHONU paboThlI.
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Hopaodok npoeedenus mypoe wKoJAbHO20 U MYHUHURAILHO20 Ymanoé Onumnuadvl

YyactHukn Onumnuaznbl JOMYCKAKOTCA A0 BCEX IMPENYCMOTPEHHBIX IMPOrPaMMOIl TYpOB.
[TpoMexyTOuHbIE PE3yJabTaThl HE MOTYT CIYKUTh OCHOBAHHMEM JUISI OTCTPAHEHMsI OT ydacTus B
Onummnuaze.

l. Teoperuueckuii Typ

1. 3amaHus KaXIOro M3 KOMIUIEKTOB COCTaBJI€Hbl B OJHOM BapUaHTE, I03TOMY
YYAaCTHUKHU JOJKHBI CHJIETh 110 OJTHOMY 3a CTOJIOM (TapToi).

2. BMmecre ¢ 3amaHusMH KaKIbplii YYaCTHHMK IOJIyd4aeT HEOOXOAMMYIO CIPaBOYHYIO
uHGOpMAIIMIO IS WX BBIMTOJHEHUS (IMEPHOAUYECKYIO CHCTEMY, TaOJHIly pPacTBOPHUMOCTH),
IEKTPOXUMHUYECKUH PsJl HAPSKEHUI METAJIOB).

3. Bo BpeMms npoBeneHHs OJUMIINAABI YYaCTHUK MOKET BBIXOAUTH U3 ayautopuu. [Ipu
3TOM paboTa B 00s3aTeILHOM IMOPSIIKE OcTaeTcs B ayauTtopun. Ha ee o0noxke fgenaercs moMeTka o

BPEMCHH BbIXOJA 1 BO3BPAICHUA YHAlICT'OCA.

Unempykuus 05 0eacypHo20 8 ayoumopuiu.

1) paznath TeTpany;

2) IPOCIICANTD 33 MPABUJIBHBIM 3aIOJHEHUEM O00JIOKKH: (amuius, ums, ordectBo (OUO)
y4aCTHHKA

3) Ha MepBYIO CTpaHUILy (HEe 0OJIOKKY!) KaXKIOH TETPaan MPUKPEIUTh OJaHK JUIsl OLCHUBAHUSI

paboTHI:

Ne 3aaun | bayiel | mognucu

4) pa3ath 3a1aHuS;

5) 3amcarh Ha IOCKE BpeMsi Hauajla 1 OKOHYaHHUS TEOPETUUECKOTO TYpa;

6) 10 OKOHYAHMH TYPa KA:KI0MY YYACTHUKY Pa3iaTh PelIeHNsI.

4. Jns HopManbHON paboOThl yYaCTHUKOB B MOMEIIEHUSAX HE00XoaumMo olOecredynBaTh
KOM(OPTHBIE YCIOBUS: THIIHNHY, YUCTOTY, CBEXKHI BO3/1yX, TOCTATOYHYIO OCBEIEHHOCTh Pabounx

mect, Temneparypy 20-22°C, snaxuocts 40-60%.
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1. IKcNnepUMEHTAJBLHBIN TYP
OKCIEpUMEHTANIBHBIN Typ HPOBOAUTCSA B CHELMATIBLHO OOOPYAOBAaHHBIX NPAaKTHUKyMax WIIU
KaOuHeTax XuMHH. [l BBIMOTHEHHS OKCICPUMEHTATBHOTO Typa YYaCTHUKH MOJIy4aroT

HE0OXOIUMBbIEC PEAKTUBBL, 000PYIOBAaHUE U TETPAaU i1 0POpMIICHHS PaOOTHI.

Ilpouedypa oyenuganus 6blnOJIHEHHBIX 3A0AHUTL

1. Tlepen mpoBepkoi pabOT TpeacenaTenb XIOPH pa3facT WiICHAM >KIOpU PEHICHHS U
CUCTEMY OLICHHBaHHUs, a Takxke popmupyer pabourie rpynibl 1 IPOBEPKHU.

2. BoinmonHeHue 3a7a4 3KCIEPUMEHTaIbHOIO Typa OLIEHUBAETCS B XOZe caMoro Typa. B xone
WTOTOBOM 6CCGI[BI Mo pe3yjbTaTaM BbIIIOJIHCHUA OJSKCIICPUMCHTAJIBHOI'O Typa YICHBI JXIOpU
BBICTABJISIIOT OICHKY KAXKXAOMY YYaCTHUKY.

3. HJ’IH KaXX 01 BOSp&CTHOﬁ mapaajicin YICHBI KIOpHU 3allOJIHAIOT OLCHOYHBLIC BEAOMOCTHU

(JucThI):
JIuct nmpoBepKH TEOPETUIESCKOTO Typa KJIacc
Konx paboter |1 2 3 4 ... 3

Ilpoueoypa pazoopa 3a0anuii u noxaza padom

1.Ilo OKOHYaHMM TYpOB YYaCTHUKU JIOJDKHBI HMMETh BO3MOXHOCTb O3HAKOMUTHCA C
Pa3BEpPHYTBIMU pEIICHUAMHM onMMNUaaHbIx 3axad. Iloatomy LIIMK no xumMmm HacTOsTENBHO
pEeKOMEH/IyeT IMyOJUKOBaTh pa3BEpPHYThbIE pELICHUs U CHUCTEMY OLEHMBaHMS Ha caiTax
OpPraHU3aTOPOB IIKOJIBHOIO ¥ MYHUIIMIIAJIBHOTO ATAIIOB.

2. OcHoBHasl 11eJh paz0dopa 3alaHui — O0BSICHUTH y4acTHUKaM OIMMIIIaI6I OCHOBHBIE HJIEH
peuIeHusT KaXJa0ro W3 MPEeAJIOKEHHBIX 3aJaHui Ha Typax (KOHKypCax), BO3MOXHBIE CITOCOOBI
BBITNIOJIHEHMS 3a/laHUM, a TaK)Ke MPOJAEMOHCTPUPOBATH MX INPHMEHEHHE HAa KOHKPETHOM 3a/laHUU.
Pa30op 3amay 3a505%keH B MOAPOOHBIX PELICHUAX, MpelaraeMbIX Ha onuMnuane 3aaad. OcHOBHas
1eNnb Moka3a paboT — O3HAKOMUTH YYaCTHHUKOB C Pe3yJIbTaTaMH BBINIOJHEHUS UX paboT, CHATh
BO3HUKAIOIIINE BOIPOCHI.

3. Pa3bop onuMmnuaaHbIX 3aJaHUil U 1MOKa3 pabOT MPOBOJUTCA IMOCIE MPOBEPKU M aHAIM3a
OJIMMITMAJHBIX 3a/laHui B OTBEIEHHOE IPOIPaMMOI MPOBEAECHNS COOTBETCTBYIOIIETO dTara BpeMsl.

4. Pa30op 3a1a4 u mokas padoT MOXKET ObITh OOBETUHEH.

5. [1oka3 pabOT MpOBOIUTCS B CIIOKOMHOW U A0OpOKenaTeIbHON 00CTaHOBKe.
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6. B xone paszbopa 3amaHuii mpeacTaBsAtOTCs HauOosiee yAadyHble BapUAHThI BBITOTHCHUS
ONIMMITMATHBIX 3aJaHUN, AHATM3UPYIOTCS THUIHWYHBIC OIMIMOKH, JOMYIICHHBIE YYaCTHHUKAMHU
OnuMnuassl.

IIpu mnoaroroBke K pa30opy 3agay M MOKa3y padoT Heo0X0AMMO MNPHUBJIEKATH
CTAPIIEKJIACCHUKOB. MOKHO OpPraHu3oBaTh JHCKYCCHOHHYIO 3allIUTY pelIeHusl 3agadu,

MacCTep-KJIaceC OT nmooeauTesl.

Hopaook nodeedenus umozo6 WKoOIbHO20 U MYHUHUNRAILHO20 IMAN0E

IlonBenenne WMTOrOB MPOBOAMUTCA  corylacHO mpuHiaroMy Ilopsanky mnposeneHus
Bceepocculickoit onrmIinaibl IIKOJIbHUKOB.

1. IloGeautenn W mnpusepsl COOTBETCTBYROLIEro ATtana OnuMIHagbl ONPENEsIOTCS 10
pe3yspTaTaM pPEIIEHUs YYacTHHKaMM 3a1ad TypoB. MTOroBblii pe3ysbTaT KakIOTr0 y4acTHUKA
IOJICUMTBIBACTCS KaK CyMMa IOJIyY€HHBIX 3TUM YYaCTHMKOM OaJlIOB 3a pellleHHe KaKIOoH 3aaauu
Ha TEOPETUYECKOM U IKCIIEPUMEHTAIIBHOM Typax.

2. OKoHYATEeIbHBIE PE3YJIBTAThl NMPOBEPKU PEIICHWI BCEX YYACTHHKOB (PUKCHPYIOTCS B
UTOTOBOM Tabiuie (1Mo KaKI0M BO3PACTHOM Mapajuied OTACIBbHOW), MPEACTABISIIONIEH COO0M
PAH)KUPOBAHHBIM CHHCOK YYaCTHUKOB, PACIOJOXKEHHBIX IO Mepe YObIBaHMS HaOpaHHBIX HMHU
OayioB. YYacTHMKM C OJMHAKOBBIMM OayulaMu pacnoniaratorcs B andaButHoM nopsake. Ha
OCHOBaHUU UTOTOBOW TAOJIMLIBI U B COOTBETCTBUU C KBOTOM, YCTAHOBJIEHHON OPIKOMUTETOM, KIOPH
orpenenser NodeuTenei u Npu3epoB COOTBETCTBYIOLIET0 Tana OIUMINAIBL.

3. Ilpeacenarens XopH nepegaeT IPOTOKOJI MO ONpeseeHnIo0 nodeauTeneil 1 mpu3epos B
OprkoMuTeT A YTBEP)KICHMS CHHMCKa MoOequTeNell M MPHU3EpOB COOTBETCTBYIOIIETO 3Tamna
Onumnuael M0 XUMHUU.

4. Criucok BceX YYaCTHHKOB COOTBETCTBYROIIEro stana OnMMIUAAbl €  yKa3aHHEM
HaOpaHHBIX UMM OAJIJIOB U THIIOM IOJIYY€HHOI'O AMIIIIOMA (MOOEIUTENsI MU MpU3epa) 3aBepseTcs
npenceaareaeM OprkoOMUTETa COOTBETCTBYOIIEro dTana OIuMnuaabl.

5. lna co3naHus o0lepoccHiickoil 0a3bl IIKOJBHOIO W MYHHIHMIAJIBHOIO 3TAIOB
Bcecepocceniickoil  0IMMNHAABI  IIKOJBHUKOB 10 XMMHMH, THpeacelaTeJsM MpeIMeTHBIX
METOAMYECKHX KOMHCCHH COOTBETCTBYIOIIMX JTall0B OJHMIMAAbI HAMJIEKUT BbICJIATH
3aJaHUS M PpelIeHUs ¢ YKa3aHHeM OTBETCTBEHHOr0 II0 COCTABJIEHUIO (CCBLIKH Ha
JUTEpPaTypHble HCTOYHHUKH 00s3aTejIbHbI) HA JJIEKTPOHHBIN aJpec OTBETCTBEHHOIO
cekperaps lLleHTpanbHOM  NpeaMeTHOM  MeTOAMYeCKOil  komuccuu  Bceepoccuiickoi
OIMMIIHAABI  IKOJBHUKOB 1o xumun  TroaskoBa  Hropss  AjlekcaHapoBH4a

tiulkov@general.chem.msu.ru.
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OBPA3IIbI (ITPUMEPBI) 3AJIAHU
Jlist pa3paboTKy 3aaHuid ITKOJIBHOTO M MyHUIIUIANIEHOTO 3TarnoB BcOILI mo xumun LIIMK mo
XUMHHU IIpeajIaract HECKOJIbKO HI[CfI OJIMMIIMAAHBIX 3a/la4, OTHCCCHHLIX K pa3JIMYHbIM TCMaM.

Heopranuyeckass XuMus

01. BapeupoBaHHE COOTHOIICHHS KOJHYECTB PEarupyrolIuX BEIICCTB, NMPUBOJSIICE K pPa3HbIM
pe3ysbTaTaMm.

K mpem nopyusm 0,1 M HySO4 0b6vemom 20 mn xasxcoas npuruau a) 10 mn 0.2 M KOH, 6) 80 ma
0,025 M NaOH, g) 30 mn 0,25 M KOH. Paccuumaiime monsipHvle KOHYeHmMpayuu npooyKmos
peakyuu 8 Kaxcoom uz mpex ciayuaes. Yraxcume pH cpedvl nonyuennvix pacmeopog (boivuue,
MeHbue unu oxoo 7). B xone pelieHus 3Toi 3a1a4u B ciydae a) nmoixydaercs cpeassisi conb KySOy
(pH pactBopa HeHTpanbHBI), B ciaydae 0) momydaercss kucnas comb KHSO, (3mauenme pH
pacTBopa MEHbIIEe 7), B Cllydae B) IMOJIy4aeTCs, YTO INEIOYb OCTaeTcs B M30bITKe (3HaueHwe pH
pacTBopa Oouibiie 7).

KonmdecTBa HCXOTHBIX BEIECTB MOYKHO 33J1aBaTh MO-Pa3HOMY — 33/1aBasi MACCOBYIO JIOJIIO BEIIECTB
B CIMBAaE€MBbIX PAacTBOpax WM yKa3blBas MacChl BEIIECTB B pacTBopax. Ecimm BmecTo cepHOM
KHCJIOTHI B3ATh CJIA0YF0 MHOTOOCHOBHYIO KHCIIOTY, Harmpumep, GochopHyto, TO B 3aBUCHMOCTH OT
COOTHOIIICHUSI MCXOJHBIX BEIICCTB BAPUAHTOB IMOJIYYaeTCsl ropas3io OOJbIIe: MPOAYKTAMH MOTYT
ObITh KHCHass coib (muruapodochar wim ruapodocdar), cpemuss coiab (docdar), OydepHbIit
pactBop (ruapodocdar/auruapodocdar) umu pactBop dhocdara u ocrasiieics menodn. Bapuant
pa3paboTKU 3TOM HJAEU — MPOITyCKaHHWE Yepe3 BOJAY B Pa3HOM COOTHOLICHMM XJIOPOBOJOpOJa W
aMMHaKa.

02. 3aganue Ha yMeHUE UCTONB30BaTh [leproandeckuii 3akoH J[.M.MenneneeBa s mpeacka3zaHus
TEX WJIM WHBIX CBOMCTB BEIIECTB PA3IMYHBIX 3JICMEHTOB.

Onpeodenume 6o3modicHvle dnemenmsl (X, Y, Z), coeournenuss Komopbwix y4acmeyionm 6 cxemax
npespawjeHul.

XO3 + H,O — H,XO,4

Y,03 + HClI — YCl; + H,0

Z,07 + NaOH—Naz0, + H,0

a) eciu 3auupposarvl P-s1eMeHmbl

0) ecau 3auupposanvt d-snemenmol

3anuwume ypasHenus coomeemcmayouux peaxkyui.
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Jlana yenouka npespawjeruii:

X %XOZ %XO;; —> H2X04 %K2X04

KMnO,/H® T
KyXO3

Onpeoenume snemenm X. Hanuwume ypasnenus coomeemcmayouux peakyuii.

MO’KHO MOCTPOUTH 33/1ady Ha «BBIMAJAIONINX) U3 OOIIMX 3aKOHOMEPHOCTEH CBOICTB COSIMHECHUN
TaKUX JJIEMEHTOB, KaK JUTHH, Taumi. [Ipuuem, HeoOsA3aTeNbHO y4allMHCS MOXET 00 3THX

CBOMCTBaxX 3HATh, BBIBOJ O HUX OH CACJIACT B XOAC PCIICHUS 3a1a4u.

Haesecxy memanna maccoii 0,5 2 ocmopoacno pacmeopunu 6 50 M 600v1. B nonyuennwiii pacmeop
nponycmuu u3ObIMoK 2asa ¢ NIOMHOCMbio no HeoHy 2,2. [Ipodykm evlnapunu u npoKaiuiu 00

HOCMOAHHOU MAcChl 8 uHepmuou ammocghepe. Macca npodoykma cocmasuna 1,07 2.

Ilpu pacmeopenuu 51,1 e neuzeecmunozco memainna 6 500 mn 10% consnoii kuciomol (R1I0MHOCMY
1,01 2/mn) evroenunoce 2,8 1 600opooda (H.y.). 3anuwume opmyny svicuieco 0KCUOd 3mo2o

memaliia.

03. B onmumnmamHbIX 33a7adaX MOYKHO HCIIONIB30BaTh “‘OTBIIEKaromIne’” aaHHble. Hampumep, mBera

pactBopa.

Oxcuo memanna c¢ maccosou Ooneu memanna 80% pacmeopsemca 6 20% cepnoti Kuciome ¢
obpaszosanuem pacmeopa 201y0020 yeema u 6 24% conanou Kuciome ¢ obpaszosanuem pacmeopa
3eneH020 yeema. Ycmanogume cocmas oKcuoa, evieeoume QOpmyny npoOyKma 63aumooercmeus
OKCUOa ¢ CONAAHOU KUCTOMO, eClu U38eCmuo, 4mo 8 Hem cooepicumces 30,8% meou u 68,3% xnopa
no macce. Hanuwume ypasnenus coomeemcmeyowux peakyui.

3enenas okpacka coequHenus meau (1) moxer cOUThH ¢ TOJKY pelraromiero. B nepBblii MOMEHT 3TO
NPUBOJNUT K YAWBICHHIO W 3aCTaBISIeT KPUTUYECKH TOJOWTH K COOCTBEHHOMY pelieHuio. B
npeJjiaraéMoM BapuaHTE 3a/JaHus JaeTcs COCTaB KoMIuieKcHoro coeauHenus memu (l1), yro
npuaeT o0yJaromuil XxapakTep 3aaaue.

3aI[an/I MOT'YT TaKX¢C OBITh COCTABIICHBI HA OCHOBE XHMMUU KOG&J’IBT&, XpomMa, HUKCIIA, MapraHiia.

04. Vcnionp30oBaHue 3HAHWKA O CIEMU(UYSCKUX CBOMCTBAX OJHOTHITHBIX COCJIWHEHUM, HAIpUMED,

pa3indHOC OTHOUICHUEC aM(I)OTepHLIX THUAPOKCUIOB K B3aUMOICHUCTBUIO C pacTBOpOM aMMHUAKaA.
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Memann, wnaxooawuiica 6o 12 epynne I[IC pacmeopsiemcs 6 coasnou kuciome. Ilpu
83AUMOOEUCMBULU  XI0PUOA IMO020 MEMAld ¢ U30bIMKOM Weiouu obpasyemcs Npo3paAYHblil
pacmeop, a npu 000agieHuU K pacmeopy 3mo20 dice XA0puoda u3dblmKa aMMUaxka evlnaoaem
eeneobpasmulil ocadok. Onpedenume HeuzBeCMHbIL MEMANl U 3anUMUmMe YPAGHEHUS YKA3AHHBIX 8

3a0aue peakyutl.

05. 3amaua MOXKeET OBITH IOCTPOCHA HA TOM, YTO MOYKET OBITh IMOJY4E€HO HECKOJIBKO OTBETOB.

Hanpumep, pazHble BemecTBa MOT'yT UMETh OJJHY U TY K€ MOJISIPHYIO Maccy:

B neopeanuuecxoii kucrome maccosas 0ons kuciopooa pasua 65,3%. Hanuwume cmpykmyphyto
Gopmyny xuciomol.

B xone peuieHus 3ajaun pemIaOmnUid BEIXOAUT Ha MOJIAPHYIO Maccy 98 r/monb. Takas monspHas
Macca y cepHoil U y optodocopHOi KucinoT. Tak xe MOXKHO «3aludpoBaTh» CEPOBOJOPOA U
IEPOKCU]] BOJIOPO/A, B KOTOPBIX MaccoBas Juisl BOJopoJia cocTasiseT 5,88%.

Hpyroif BapuaHT pa3BUTHUS HJIEU — IO OTHOCUTEIHLHOM IJIOTHOCTHU Ta3a Mo BO3AYXY (BOJOPOAY WIH
IpyroMy Jt000OMy ra3y) ONpedelUTh MOJIIPHYIO Maccy ra3a M MpeUIOKHTh HECKOJIbKO (opMyi

BCIICCTB.

3anuwume xumuueckue QOpMYIbl HECKOIbKUX 2A308, HNIOMHOCMb KOMOPbLIX NO  6030VXY
cocmasnsiem 1,1. Hanuwume peaxyuio 63aumooeticmsusi smux 2a3o8 opye ¢ opyeom. Onuwiume ux
OKUCIUMENIbHO-80CCNAHOBUMENbHBIE CEOUICEA.

Monspayro Maccy 32 1/MOJIb UMEIOT KUCIOPOJI ¥ TUAPA3HH.

06.B 3ala4axX Ha CTPOCHHEC BCIICCTBA MOKHO UCIIOJIB30BATh 3HAHHUEC I'COMCTPUHU IJId PACUCTa YUCIIA

AaTOMOB B 3JICMCHTAPHBIX sTYeKaxX KPpUCTAJTNIMICCKUX PCIICTOK.

Kpucmannuueckas pewiemxa numus A61semcs Kyouueckou epaneyenmpuposasHoll.

Paccuumaiime, ckobKO amomos aumus npUXoOUmcst Ha 0OHY 3J1eMEeHMAPHYIO AYEUKY.
B 3aymaue MOXHO 3alIpOCUTh pacCYUTaTh PaJANyC aToMa JINTUS, JJIMHY pedpa dJIeMEeHTapHO siueiKH,

IJIOTHOCTH JIUTHUSA, METAUTMYECKUNA paJInycC.
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Oprannveckass XuMHus

07. B 3amanusix 1300pa3uTh BCE BOZMOKHBIE H30MEPHI MOKHO JIaTh BELIECTBA, KOTOPHIE UMEIOT
ONTUYECKHE U30MEPHI.

Hzo6paszume ece uzomepor cocmasa C4HqCl.

Bcero gomxHO ObITH 5 U30MEPOB.

08. Ucnonp3oBanue B 3a1aHUSAX OH- ¥ MOJIM(YHKIMOHAIBHBIX OPraHUYeCKUX coenuHeHui. [Ipu

3TOM Tpe6y10TCﬂ 3HAHWS OCHOBHBIX CBOMCTB KJIACCOB OpTraHNYC€CKUX BEIICCTB.

Hanuwume ypasnenus peaxyuii:

K2C204 — H2C204

C4HsO4

B AaHHOM IMPUMCEPEC UCIIOJIB3YIOTCA 3HAHUSA, YTO Kap6OHOBI~)Ie KHUCJIOTBI cna6ee, YCM MHUHCPAJIbHBIC
Hu 4TO Kap6OHOBI>Ie KHCJIOTBI MOT'YT 06paSOBBIBaTL CJIOKHBIC 3(1)I/Ipbl, KOTOPBIC BCTYIIAKOT B

pPE€aKIuo MCIOYHOIr0 ruApoJIn3a.

Ipu coicueanuu 2,25 2 opeanuueckoe gewecmao X wmupoxo pacnpocmpanenHo2o 8 npupooe
obpazosanocs 2,64 2 ouokcuoa yenepooa, 0,42 2 azoma u 1,35 2 600b1. H36ecmno, umo X
peazupyem ¢ CONHOU KUCIOMOU U C 2UOPOKCUOOM Hampusi, 0opasys conu. Hanuwume
cmpykmyphyto goopmyny X, nanuwume ypasnenus peaxyuil. Ilpuseoume uzomep seujecmsa X.

[To naHHBIM cropaHusi MOXKHO BBIMTH Ha popMyiy rHIMHA. Fi3oMepoMm emy SIBISETCs] HUTPOITaH.

09. B 3amanusix Ha B3aMMHOE BJIMSIHUE ()YHKIIMOHATIBHBIX TPYII IPYT HA JIPyra MPU CpaBHEHUH
KHCJIOTHBIX WJIM OCHOBHBIX CBOMCTB MOYHO JIaTh BEIIECTBA, KOTOPHIE «OIMPOBEPTAIOTY» 00IIHE
3aKOHOMEPHOCTH.
Kaxkoe coedunenue nposensem 6onee cuibHbvle OCHOBHBLE CEOUCEA — AMMUAK UTU
(CH3)3C— I\Il —C(CH3)3
C(CHjy)
Omeem obocHytime.
HecmoTpst Ha TO, UTO TpeTHUYHBIE ATU(PATUYCCKIE aMHHBI IOJDKHBI OBITH 00JIee CUITbHBIMU

OCHOBAaHUAMH, YHEM aMMUAK, TpI/ITpCT6YTI/IJIaMI/IH cinabee aMMHaKa u3-3a BO3HHKaKOIIKUX

CTEPUYECKUX 3aTPYJHEHUM.
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10. B onmuMnmaHbIX 3a/ja4ax akTHBHO MCITOJIB3YETCS BIMSIHUE PACTBOPUTENSA Ha MPOJYKT PEAKIIHH.
3anuwume ypasHenuss XuMuyecKux peakyul, onpeoeiume 3auupposantsie seujecmsd, yKaxcume
VC08USL NPOMEKAHUSL PeaKyuil.
X1
1 Mo Hy, Ni C|2

CaC; —> X ———> X; — > Xz—>C,Hg0,

X2

B 3aBucumocTu ot PaCTBOPHUTEIIA U3 AUTAJIOTCHIIPON3BOAHOT'O MOI'YT IIOJTYYCHBI ANOJI, aJIKEH U

AJIKMH.

11. 3apaum Ha yJIMHEHUS LETIH.

Onpeaeﬂume 3aWu¢p06aHHble eeulecmea, sanuuiume coomeemcemeyruue ypaeHeHusl peakuuﬁ:
CoH5Cl —» C3HsN —> C3H/,NO —> C3HsO2 —> C4Hg0,

B OCHOBY HICIIOYKHU IMOJIOKCH CII0co0 YAJTUHCHHA OCIH C UCITIOJIBb30BAHNEC HUTPUIIOB.

B HO,[[O6HI>IX 3aJadax MOKHO HMCIIOJIb30BAaTb TAKXKC I[eKap6OKCI/IJ'II/IpOBaHI/Ie o Komn0e.

12. 3agauu, B KOTOPBIX OKUCISIOT WM BOCCTAHABIIMBAIOT OPraHUYECKHUE BELLIECTBA.
Onpedenume 3awugposannvle gewjecmea, 3anuuiume coomeemcmeayouue ypasHeHus peakyutl.

1 monb Hy, Ni
CaC; —— X; ————> Xp—> CoHgO; — > CgH1004

N

I[aHHaH 3aaa4a MoCTpOCHAa HAa OKHCIICHHU aJIKCHA B PA3HBIX YCIOBUAX. Ee MoxHO BUJIOU3MCHUTS,

Co,

n00aBUB OKucCTeHWEe aneTuieHa. [lpu pa3paboTke MOAOOHBIX 3aJaHHil ClieqyeT oOpamarh
BHHUMaHUE Ha Cpey, B KOTOPOU MPOUCXOIUT MpeBpalieHue. Tak HUTPOCOeINHEHHUS B KUCTION cperie
MpeBpallaroTcs B COJIM aMHHOB, B peE3ylbTaTe OKHCIEHUS albJeTHOB B IIEJIOYHOU cCpele

MOJTy4aeTCsl COJIM KapOOHOBBIX KUCIIOT U T. .

Pdusnyeckass XuMus

13. TIpu paspaboTke 3agaHMii C HCIONH30BAHHE YHEPreTHUECKUX A(P(HEKTOB peakiuu JOHKHOE
BHUMAaHUE CIICTYeT YACSISITh UCIIOJIb30BAaHUIO 3aKOHA ['ecca 1 CleICTBUI U3 HETO.
Ilpu konoencayuu 9 2 600v1 8vidensemcs 22 K/ mennomoi. Paccuumatime xoauvecmeo meniomol

3ampauueaemoe Ha ucnapenue 15 2 00vl npu cmaHOapmHoM 0as1eHUU.

U3zeecmmubt mennoswvie s¢ghghexmoi credyroujux peaxyuil:
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CzHg(z) = 2C(2pa,pum) + Hg(g),‘ O = 226,7 xklloc/monv;, (1)
3CoHy) = CeHgpeyy O = 631,1 x/loic/mon; 2)
CeHse) = CoHeo)s Q =—33,9 xlloic/mone. (3)

Paccuumatime mennomy obpazosanus 2az000pasnoco bensona uz epaguma u 6000pooa.

Paccuumaiime snepeuio ceéssu C—H 6 CH,, ucnonw3ys ciedyowue mepmoxumMudeckue YPaeHeHus.:
Cepagum) + 2H2) = CHy) + 74,9 1/lnc 1)
Cam)= Clepagum T 715,0 kJonc @)
2H (am) = Hop) + 433,5 ke (3)

I[J'ISI PCUICHUA JOTHX 3aJad Tpe6yeTc;1 BJIaJACTb ITOHATHAMU CTaHAAapTHAsA TCILJIOTa 06p830BaHI/IH

BCIICCTBA, DOHCPIUsi CBA3U, TCIIJIOTA (1)330BOF0 nepexoaa (KI/IHGHI/IH, KOHACHCAalluK1, BO3IOHKH U T.,Z[.).

Tennomvl 00pa306anHUsi OPeAHUYECKUX BEUJECME 8 PA3HLIX ASPE2AMHbIX COCMOSHUSAX MONCHO
00CMAMOYHO MOYHO OYEHUBAMb NPU NOMOWU CLEOYIOUe20 MEMOOd. YHUMbLEAENCs 8KIAO KANCOOU
Gynxyuonanvhou epynnei. Paccuumaiime meniomy o6pazoséanuss Memuinponand, eciu usgecmuvl
sxnaovt CH (9.2 kl{orc/monw), CH3 (48.5 kloc/monn).

VYuuThIBas, 9TO B MOJIEKYJIE METHIINPOIIaHa TPH METHIBHBIX IpymIbl U ogHa rpynna CH, B utore

MOJIYy4aroT TCIUIOTY 06pa30BaHI/I$I MCTHUIIPOIIAHA.

14. B cuiy TOro, 4ro pacyeT KHHETHYECKMX MapaMeTpoB TpeOyeT J[IOBOJIBHO CIIOKHBII
MaTeMaTUYeCKUl ammapaT, 3aJaud 10 KHWHETHUKE JOJDKHBI OBITh JI€MOKPaTHUYHBIMHU IS
OonpimMHCTBA yuamuxcs. [Ipu 3Tom paboTa ¢ SKCHOHEHTaMHU JIOJDKHA MPOYHO BOJUTH B apceHal

YY4aCTHHUKOB OJIMMITUAAbI T1IO XUMUH.

Ouepaust akmusayuu HeKOMopou peakyuu 6 omcymemeue kamanuzamopa paena 80 xk/{oic/monn, a 6
APUCYMCMBUU KAMATUZAMOPA dHep2usi aKmusayuu ymenvuiaemcs 00 snavenus 53 x/oc/mons. Bo
CKONIbKO paA3 803pAcmaent CKOPOCMb Peakyuy 6 NPUCYMCMEUuU Kamdaiuzamopd, eciu peaxyusl
npomexaem npu 20°C?

3aaya Ha UCIOJIB30BaHUE YpaBHEHUSI AppeHHyca.

15. I[J'IH 3aa4 Ha XUMHUYCCKOC paBHOBCECUC CIICAYCT aKTUBHO UCIIOJIB30BATh NPUHIUIL Jle ]_HaTCJ'IBC,

a TaK¥KC MOHATUA «PABHOBCCUC) N KKOHCTAHTA paBHOBECHU.
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Hanuwume svipasicenue 01 KOHCMAHMbl 21eKMPOIUMULECKOU OUCCOYUAYUU CEPHUCTOU KUCTOMbL
no emopoti cmynenu. Kax cmecmumces pasnosecue 6 pacmeope cepHucmor Kuciomol npu

0obasnenul K Hemy Heboabuio2o Koauvecmea cyavgpuma nampus? Omeem obocHytime.

Koncmanma uszomepuzayuu nekomopoeo sewgecmea A ~— B pasna 0,8. Cmewanu 5 2 sewecmsea A
u 10 2 eco uzomepa B. Bvruuciume maccosyro oonro uzomepa B 6 nonyuennou cmecu. 3asucum nu

pe3yibmam om Kojaudecmea u3omepos 6 UCXoO0HoU cmecu?

K xnopuoy ocenesa (111) dobasuru pacmeop pooanuda ammoHnuss 00 00pA308aHUSL OPAHICEBO2O
pacmesopa. Ilonyuennwlii pacmeop pazoenunu Ha mpu npobupku. Ilepgyio ocmasuniu 6 xauecmee
«ceudemensny. Bo emopyro dobasunu xnopuoa oicenesa. B mpemwvio 0odasunu xaopuda Hampusi.
Onuwume Hab00aeMble A6IEHUSL 80 8MOPOU U 8 mMpembell Npooupke u oatime um 0OOCHOBAHUE,
ucnonwv3ys npunyun Jle Lllamenve. 6o émopou u mpemveli npodoupke 60 6mMoOpol u mpemvell

npobupke

DKCIIEPUMEHT

16. 3anmanue Ha MPUTOTOBIIEHUE PACTBOPOB 33JaHHON KOHIICHTPAIUH.

Ipucomosome 50 mn 1M pacmeopa consnou kuciomol ucxoos uz 20% pacmeopa HCI
(niomnocmoio 1,1 e/mn). Onuwume nodpobro eéce Bawiu deticmausi.
MoyXHO naBaTh 3a/la4d Ha MPUTOTOBIICHHE PAcTBOPOB (M3 KpucTannoruapaTta v BoAbl, U3 ABYX

pacTBOPOB BeLLECTB, MPOAYKTaMW KOTOPbIM ABAAIOTCA: a) OAHO PACTBOPEHHOE BELLeCTBO M
pactBopuTenb, 6) 0OAHO PACcTBOPEHHOE BELLeCcTBO, PacTBOPUTENb M a3, B) O4HO PacTBOPEHHOE

BewecTtBo, pacrtBoputesib h 0CaaoK U T.,El,.).

Jnsa  oOywaromuxcst 5-7 KaccoB MpEACTaBIAETCS HMHTEPECHBIM pa3pabdoTKa 3aJaHuil  Ha
IPUTOTOBJICHHE PAcTBOPOB 3aJlaHHOM KOHLEHTpAIMH, €CJIU BMECTO BECOB M MEPHBIX IWJIMHIPOB
VI KOJIO MPEUI0KUTh UM BOCIIOJIb30BaThCS KYXOHHOM Mocy1oi (yaitHasi, CTOJI0Basi JJOKKH, CTaKaH
U T.JI.), COOOIIMB IIKOJbHUKAM IPUMEPHbII 00bEM MOCYIbl WM Maccy IOMEIIEHHBIX B Hee
npoayKTOB. I 1aBHOE, YTOOBI BCE MCIOJIB30BAHHBIE B TAKUX MPAKTUKO-OPUEHTHUPOBAHHBIX 33Ja4ax
ymciia ObUIM pealIbHbIMH, @ HE B3ATHIMH «C IMOTOJKa», MMOCKOJbKY B 3TOM BO3pacTe HIKOJbHUKH

0OBIYHO Haao0JIro 3aliOMHMHArOT TaKUE BCHIH.

17. Insa pemeHus 3a1ad dKCIIEPUMEHTAIBLHOTO Typa TpeOyeTcs 3HaHHWE KaueCTBEHHBIX pEeakIfii B
OpraHNYECKON U HEOPTaHWYECKON XMUMUH.

Kaxk ookazamo, umo enoxosa — smo anvoecudocnupm? Hanuwume ypasnenus peakyuil.
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Hoxasxcume sxcnepumenmanbHulM nymem, 4mo 8 8bl0aHHOU NPoOUpKe HAXO0OUMCs pACMBOp CEPHOU

KuUucjionisl.

Bam evioan eanocenuo cocmasa Bal. Ilpednosxcume memoovl KawecmeeHHO20 ONpedeseHus
cocmasa 3mou conu. IKCNePUMEHMAIbHO YCMAHO8Ume ee CoCmaeé U 3anuuiume YpasHeHUs

NPOBEOEHHbIX PeaKyuil.

YacTh 3a7ay HSKCHEPUMEHTAIBHOIO Typa SBISIETCS T.H. <«IPOOUPOYHON» U CTPOUTCA IO
CIIEAYIOIIEMY CLIEHApUIO: BBIJAHBl HECKOJIBKO IPOHYMEPOBAHHBIX NpoOHpok. He wucmonb3ys
JpYT'UX pEaKkTUBOB WJIM HCIOJIb3Yys BbIJAHHBIE PEAKTUBBI, CIEAYET OIpPENEIUTbh BELIECTBA B

np061/1p1<ax. AHanornyHo CTPOHUTCH 3aaa4a Ha I/I,HGHTI/I(I)I/IKB.LII/IIO TBEPAbIX BCIICCTB.

B uemvipex nponymeposanHvix npooupKax Haxo0amces pacmeopuvl Xaopuoa bapus, kapoonama
Hampus, cyib@ama Kaius u Xa0po8oo0opoonol kuciomsl. He nonv3ysace nuxaxumu opyaumu

peakmusamu, onpeoenume, COOEPAHCUMOe KaAHCOOU U3 NPOOUPOK.

18. B sKCepUMEHTANBHBIA Typ MOKHO BKJIIOUUTH MPOCTOH HEOPraHMYECKUH MM OpraHHYECKHI

CHHTC3.

Hanuwume ypasnenus peaxyuil, ¢ NOMOWbIO KOMOPLIX MONCHO OCYWecmeumy ciedyioujue
npespawenus: CuO —-CuSO4 — CuCl, — Cu(NO3),— Cu(OH),—CuO

OKCnepumMeHmanvHo — ocywecmseume — yKasamHvle — XUMUYeECKue — npespaujeHus.  3anuwiume
Habnooaemvle A6NIeHUSL.

Bvioanvl pacmeopvr ceprot, conanoti kuciom u 2udpoxcud Hampus, okcuo meou (1) u.

Jlocmamouno 1u danHoeo Habopa peakmugog?

Hanwi: cepnas kucnoma, euopoxcud meou (1) u srceneso. Ionyuume memaniuueckyro meow.

19. 3agaya SKCIEPUMEHTAIBHOTO Typa MOXET OBITh MOCTpOEHAa HAa OOBICHEHHH HAOJI0/1aeMBIX
SIBJICHUU.

Ilpucomosome opaniceswviti pacmeop cmewusanuem 0,1 M FeCls u 0,1 M NH,CNS. B 3 npobupxu
Hanelme npumepno no 1,5 — 2 mn nonyuennozo pacmeopa. llepeyio npobupky ocmagvme 6
Kkauecmee «ceudemensy. Bo emopyro enecume neckonvko kanenw 0,1 M FeCls. B mpemvio enecume

Ha KOHYUKe winamens Kpucmaiiudeckuu xaiopuo Hampus. Ilepemewatime pacmeopul 60 6mopoil u
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mpemveti npooupxax. Onuwume HabMOOAeMble sA6NeHUs U Oatime UM 0DOCHOB8AHUE, UCNOJIb3YSL
npunyun Jle [llamenve.
B »aroit 3amaue cMmemieHHEe paBHOBECUST B TPETbed NPOOMPKE CBA3AHO C YMEHBUICHHEM

KOHICHTPAIMK HOHOB JKEJI€3a 3a CUCT CBA3LIBAHUA UX B XJ'IOpI/II[HHﬁ KOMIIJICKC.

3AJJAHUS 17151 5-8 KJIACCOB
HOCKOHBKY C «BaJadaMHM Ha HOPOUCHTHID» HIKOJIbHUKHW 3HAKOMATCA B KYpCC MATCMATHUKHU
ropa3ao paHpHIC, YEM C XHMHCﬁ, HCO6XO,Z[I/IMO AKTHUBHO IIpC€/JiaraTb HIKOJbHHUKAM HCIIOJIb30BaTh

OTH 3HaHUWA U1 pEIICHUA IIPUKIaJHBIX XUMHUYCCKHUX 3a1a4.

B ob6viunom ammocgheprom 6030yxe, KOMOPOM Mbl ObIUUM, COOEPIHCAHUE Y2NeKUCT020 2d3d
cocmasnsiem 0,04 ob6vemnwvix npoyenma. OyeHume 06vem YeleKUcio2o 2a3a (8 i), co0epAHcAuuiics 8
nomeweHuU, 8 KOMOpPOM NPOBOOUMCS OIUMNUAOA (napamempsl nomeweHus 3aoaiime camu).

Buiuucaume ob6vem 6030yxa, 6 komopom cooepaxcumcs 100 mn yenexucnoeo 2asa.

Omgkpvimue OpoH3bl (CHAAGLL MEOU C OJIOBOM) CbICPANO OZPOMHYIO POJb 8 OCB0CHUU MEMmAllos U
O3HAMEHOBAN0 COOOU Yenylo INOXY Ueloeeueckol ucmopuu. [isi VIyYuleHUus pasiudHblx
Qusuueckux xapaxmepucmux K Meou u 0108y nopou 006asisaom u opysue Memaiivl, HO CH1A8 No-
npesicHemy Hazviearom Oponsou. Hanpumep, ceunyosas oponsza cooepxcum 25 macc. % ceunya u
6ceco 5 % onosa. Beiuuciume maccol c8UHYA, 0108d U MeOuU, KOmMopvle mpedyemcs 3a2py3ums 6
NIABUNLHYIO Neyb OJisi NOAYYeHUst 3 MOHH CEUHYO0BOU OPOH3bL.

Moryt OBITH pa3pabOTaHBl 3a/Jla4ll Ha IMPHUTOTOBICHUE PACTBOPOB, HCIIOJIB3YIOMIUXCS B
OBITYy, TaK W PacCTBOPOB, IMPOU3BOJUMBIX B TPOMBIINUICHHBIX MaciiTabax, Ha pacyeT COCTaBa
ra3oBBIX CMeECEH, TBEPJbIX pACTBOPOB, CaMBIMHU SIPKUMH TpPHUMEpPaMH KOTOPBIX SIBISIOTCA

MCTAINIMYCCKUC CIIJIaBbI.

quTBIBaH, 4YTO XMMHIKO HAYWHAIOT U3y4YaTh B 8 KJ1acCe, MaT€puail A 3aaa4 MOXKET OBITH

B34T U3 KypCa €CTCCTBO3HAHU.

OOHUM U3 pacnpocmMpaHeHHbiX HAPOOHbIX Memo008 NeueHUsi BUPYCHbIX U DAKMEPUATbHBIX
UHGhexyutl A61s1emcs NOJOCKaHUe 20pid CONEHOU 8000U, 8 KOMOpyl 000asieHa numvesds cood.
Ilepeuucnume xumuueckue s1eMeHmMbl, COOEPHCAUUEC 8 MAKOM pacmeope, eciu Bam uzeecmmuoi
XuMuyeckue HA38aHUsi NOBAPEHHOU CONU (XA0pUO HAMPUs) U NUMbe8oU coobl (2UOPOKApPOOHaAm

Hampusi).
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Amombl Kakux 271eMenmos co0epiHcamcst 8 B00HOM pacmeope no8apeHHoll conu?

3a/aHusl OpUEHTUPOBAHBI HA 3HAaHUE TPUBUAJILHONW HOMEHKIIATYphl, YMEHHE 3alIUCHIBATh
XUMHUYecKHe (hOpMyJIIbl IO Ha3BaHUIO. 3314l MOKHO JIOTIOJTHUTh PacyeTaMU MAaCCOBBIX J0JIEH
COJIbI U COJIH, INOO pacueToM He0OXOIMMOT0 KOJUYEeCTBa KOMIIOHEHTOB JJIsl IPUTOTOBJICHHUS

(UKCUPOBAHHOTO 00BEMa pacTBOpa (€CJIM U3BECTHBI MAaCCOBBIC JIOJIN).

@namanockuii  apucmoxpam HAn banmucm Ban [enomonm 6 XVII gexe nposen nepsoe
uccnedoganue mexanusma pocma pacmenutl. O 836eCuil 3eM10, 3ACHINATL ee 8 20PULOK U NOCAOUT 8
He2o depego. B meuenue HecKoIbKuX iem OH NOIUBANL 0epeso, a 3amem CHOBA 836eCUll 0epe6o U
3eMa0 U 0OHapYICUl, ymo eec depesa ygeauuuics Ha 74 ke. Bec nousvl npu smom ymeHvuuics
npumepro Ha 100 e. Dxcnepumenm Bawn I 'enomonma ne ocmasui Hu 'y K020 COMHEHUs 8 MOM, YMO
buomacca obpazyemcsi He U3 KOMIOHEHNOB NOYEbL, A U3 OPY2UX BeUleCMS.

Hazosume 0sa eewecmea, YyC6OEHUE KONOpPblxX obecneyuno 0epeey Ha60p OCHOBHOU Yacmu MAacchl.

Bonvuuncmeo OKPYIHCAOWUX HAC MeMAIITUYECKUX uz0enUll U320MOBAEeHbl He U3 YUCTBIX memaliiioes,
a ux cniuaeos. Hpu@edume npumepbuvl Hazsanull uzeecmuvix Bam 5 memannos u 3 memannuueckux

Cnjiaeoe.

U3 nepeuucnennozo cnucka (nnasienue, copeHue, UCnNapeHue, 60320HKd, HUeHUe, KPUCMALIU3AYUs,
Opooicenue U m.n.) evlbepume NpPoyeccwl, KOMOpble AGNAIOMCA  XUMUYECKUMU  (m.e.
CONPOBOAHCOAIOMCA XUMUYECKUM NpespaujeHuem 0OHUX euecma 8 opyaue).

Hmeemces cnucox 2azo: yenekucavlii 2az;, KUCIopoo; azom,; 6000poo; apeoH. Hamuuue xaxoeo u3z
HUX 8 8bLObIXAEMOM 8030yXe YCMAHABIUBAIOM, KO20d OVIOm Yepe3 mpyOoUKy 8 U36eCmKO8YI0 800Y?

A Kaxozo u3 amux 2306 6 evlovixaemom Bamu 6‘03()_)/)(?6 MeHble ce2o?

Te ke cample BONPOCHI MOTYT OBITh 3amM(poOBaHbl B BHJE pa3IM4YHBIX peOycoB, IIapa,

TOJIOBOJIOMOK, KpOCCBOPAOB U T.I., 4 MOT'YT OBITh BbIJJaHbI B BUJC TCCTOB.

Oonum u3 nepesvlx memaniudecKux Cnjiaeos, Komopble 4el06eK HA4Yal UCNOIb306ANb 6 2le60k'01/7
()peeHocmu, Aensemcs

A) emanw, B) 6ponza; B) oopanomunuil; I) yyeyn, J]) nobeoum.

Coedunenue yanepooa, ueparouee 0CHOBHYIO POJlb 8 €20 NPUPOOHOM KPY2080poOme:

A) yeapuwtii 2az; b) caxca; B) negpmo,; I') meman, []) yenexucnsiii 2as.
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Menvuatimasn yacmuya eewecmed, AGJANOWAACA  HOocumeiaem e20 XUMUYECKUX ceoﬁcme,
Haszvleaemcs.

A) kpynunxa; bB) kpucmannux, B) amom; I') monexyna, J]) uom.

Camou yucmoti 60001 U3 nepeyUcieHHbX 8 CHUCKE AGISIeMCA:

A) sooonposoonas; bB) poonukosas,; B) doxcoesas, I') konooesnas,; /) munepanvuas.

U3 nepeuucneHHbIX XuMUYECKUX U QQUSUKO-XUMUYECKUX Npoyeccos evlbepume makou, OJis
npo6edeHUs KOMOPO2o He mpebyemcs 8blCOKAs meMnepamypa:

A) obacue; B) npoxanusanue; B) opooicenue,; I') cnexanue; /[) cniasnenue.

Vkaorcume npocmoe eewecnieo, Konmopoe He ABNAEemcia Memajllom.

A) onoso; B) pocghop; B) pmymu,; I') macnuii, []) meoo.

«Pazbupasy monekyny 600bl Ha YACMU, Mbl MOYHO He HAUOEM 6HYMPU Hee HU OOHOU U3 Ce0VIOuUX
yacmuy:

A) amomwl,; B) anexmponst, B) nozumponwt, I') netimpousi, /) npomonul.
Cpeou nepeuucieHHbIX MemaiIuieckux Mamepuanos, UCnOaIb3yemMblX 0 U320MOGleHUs NPUS0BbIX

Medaﬂezl, HCENOHOB U MOHEMHbIX 3HAKOB, CNJIABOM A6/AENICA

A) 30n0mo, B) cepebpo; B) bponza; I') nukenw, /]) antomunui.
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11.

12.

13.

14.
15.

16.

17.

CIIUCOK JIMTEPATYPBI, UHTEPHET-PECYPCOB U IPYI'UX UCTOYHUKOB JIJIs1
HCIIOJIb30BAHUSA ITPU COCTABJIEHUH 3AJTAHUH NIKOJIBHOT'O U
MYHULHUITAJIBHOI'O 9TAIIOB

Uypanos C.C., lembsnoBuy B.M. Xumuueckue oIMMIIHAAbI KOJbHUKOB. — M.: 3Hanue, 1979.
benbix 3./1. [IpoBoaum xummdeckyro onumnuany. — [lepme: Kawxusiid mup, 2001.

Jlynun B., TronbkoB U., Apxanrensckas O. Xumus. Beepoccuiickue onumnuansl. Bemyck 1. (I1a1b
konen) / Ilox pen. akan. Jlyauna B. B. — I[Ipocsemenue Mocksa, 2010.

Jlynun B., TronekoB U., Apxanrensckas O. Xumus. Beepoccniickue onmumnuansl. Bemyck 2. (I1a1h
konen) / [lox pen. akan. Jlynuna B. B. — IIpocsemenne Mockga, 2012.

3anaun Beepoccniickoi omuMmua bl MKOIBHUKOB 10 Xxumuw/ 1o o0mielt pegakiuen akajgeMuka
PAH, npodeccopa B.B.JIynuna / O. Apxanrennckas, . Tionsko, A. XKupoB u 1p. — DK3aMeH
Mocksa, 2003.

BerynurenbHbie 9K3aMEHbBI M OJMMITHA/IBI 10 XUMUU: OMBIT MOCKOBCKOTO YHUBEPCHUTETA. YueOHOe
nocooue / H. Ky3emenko, B. Tepenun, O. PepkoBa u ip. — M3natenbcTBo MOCKOBCKOTO
VYuusepcurera Mocksa, 2011.

Xumus: popmyIbl ycrexa Ha BCTYMUTEIbHBIX K3aMeHaX. YueOHoe uznanue / H. Ky3pmenko,

B. Tepenun, O. PeixoBa u ap. — Hayka Mockaa, 2006.

«XUMHS B LIKOJIE» - HAYYHO-METOANYECKHM KypHAII

DHnuKIoneaus g nerei, Apanrat, Xumus, T.17, M: «ABanTta+», 2003.

Oo6mast xumust. [Tox penakuueit npodeccopa C.d.[lynaepa. 3znanue 2 ucnpapneHHoe /

I'. XKmypxko, E. KazakoBa, B. Ky3nenos, A. fluenko. — M3narensckuii nuentp Axkagemust Mocksa,
2012.

[Ipaktuxkym o oOmieit xumun: Yued. mocodue s cryaeHToB By30B / [log pen. C.®@. Jlynaesa. -
VYuebuuk. — 4-e us., nepepad. u gon. — (Kiraccuyeckuii yHUBEPCUTETCKUH yueOHUK) /

H. AGpambiueBa, JI. A3zueBa, O. Apxanrensckas u ap. — M3n-so MI'Y Mockga, 2005.

Xumus. 11 xiace. [poduinbHblil ypoBeHb. Y4eOHUK 115 001Ie00pa30BaTEIbHBIX YUPEKICHUI /

B. Epemun, H. Ky3emenxo, B. JIyann u np. — JIpoda Mocksa, 2013

Xumus. 10 xnace. [IpodunbHbIi ypoBeHb. Y4eOHUK A1 0011e00pa3oBaTeIbHBIX yUpEKICHUI /

B. Epemun, H. Ky3pmenko, B. Tepenun u np. — JIpoda Mocksa, 2013

Xumuueckas sHIMKIoneaus B 5 1. — M: «CoBeTckas SHIUKIoneaus», 1988—-1998.

Jleencon M. Kak u moyeMy npouCXOIIT XUMUYECKUE PEAKIIMU. DIEMEHThl XUMUYECKOU
TepMoanHamMuku U kuHeTuku. — MJ1 Uurennext Mocksa, 2010.

Csuranbko U.B., Kucun B.B., Uypanos C.C.. CrangapTHbIE aITOPUTMBI PELIEHHS] HECTaHAAPTHBIX
XMUMHYECKHX 3a1a4 - http://www.chem.msu.ru/rus/school/svitanko-2012/fulltext.pdf

Kpectunun A.H. 3agaun o xumun. Het auuero npome. 8—11 xmacc. M.: I'ermxep, 1998, 92 c.
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18. luxepcon P., I'peii I'., Xetit [I)x. OCHOBHBIC 3aKOHBI XUMHUH, B 2 T. MockBa: «Mupy, 1982.

19. XayctkpodT K., Koncredn 3. CoBpemenHbIi Kypc obmeit xumuu. B 2-x Tomax. Ilep. ¢ anria.— M.:
Mup, 2002.

20. ®dpumanti M. Xumus B nerictu. M.: Mup, 1991. Y. 1,2

21. Tepacenn A.A., Kopk B.A. M1 u3yuaem xumuto. Kaura mis yuanmuxcs 7-8 k1. M.
[Ipocemenue, 1988.

22. Iloranos B.M., Tarapununk C.H. «Opraanueckast xumusi», M.: «Xumus», 1989

23. Oprannueckas xumus / moa pen. H.A. TrokaBkuHOM B 1BYX ToMax, M.: «Jlpoda», 2008

HuTepHer-pecypcsl:
e DJIEKTPOHHBIN MPAKTUKYM I TOATOTOBKH K onuMnuagam (aBropsl EmenbsnoB B.A., Unbun

M.A., Kosanenko K.A.) http://www.niic.nsc.ru/education/problem-book/

o Pasnen «OnumMnuaabl mkoasHUKOBY moptaia “ChemNet” — http://www.chem.msu.ru/rus/olimp/

e DJleKTpoHHAas OMOIMOTEKa y4eOHBIX MaTEpUAIOB 10 XUMUU IIOpTaJia

“ChemNet”http://www.chem.msu.ru/rus/elibrary/

e [lopran Beepoccuiickoil onuMnuabpl KOIbHUKOB. Xumus — http://chem.rosolymp.ru/

e ApXWUB 33/1a4 OJTUMIHNA/, BXOJAIINX B IepedeHb MunoOpHayku PO

http://mirolympiad.ru/questions-archive/
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MNEPEYEHb MATEPUAJIbBHO-TEXHUYECKOI'O OBECIIEYUEHUS

Jlis mipoBeNeHHSI AKCIIEPUMEHTAILHOTO Typa JOCTAaTOYHO PEAaKTUBOB M OOOPYIOBAaHHS,
KOTOPBIMU YKOMIUJIEKTOBAaHA KaXk/1asl IIKOJIa.

J111g IpoBeIeHUSI TEOPETUUYECKUX TYPOB HEOOXOUMBI TETPAIH, PYUKHU, KaTbKYISATOPHI.

K Teopernueckomy Typy clieyeT pacnedaraTb U pa3MHOXKUTh B HEOOXOAMMOM KOJIMYECTBE
CIIPABOYHBIC JAHHBIC: IEPUOJUICCKYI0 CHCTEMY XUMHUYECKUX DJIEMEHTOB, TAOJIHITY PACTBOPHUMOCTH

KHCJIOT, OCHOBAHUH U COJIEH, DJIEKTPOXUMUYECKUI sl HAPSDKEHUH MeTailioB (TpuioxkeHue 1 u

2).
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NEPUOANYECKASA CUCTEMA JSJIEMEHTOB A. U. MEHOEJNEEBA

Ipuioxenue 1

1 2 3| 4 | 5 | 6 | 7 | 8] 9 | 10 | 1 | 12 [ 13|14 ] 15 [ 16| 17 | 18
1 1 2
H He
1,008 | 4,0026
2 3 4 5 6 7 8 9 10
Li Be B C N o) F Ne
6,941 | 9,0122 10,811 | 12,011 | 14,007 | 15,999 | 18,998 | 20,180
3 1 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9897 | 24,3050 26,982 | 28,086 | 30,974 | 32,066 | 35,453 | 39,948
4 19 20 21 22 23 24 25 26 27 28 29 30 AN 32 33 34 35 36
K Ca Sc Ti ' Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39,0983 | 40,078 | 44,9559 47,867 | 50,9415 | 51,9961 | 54,9380 | 55,845 | 58,9332 | 58,6934 | 63,546 | 65,39 | 69,723 | 72,61 | 74,922 | 78,96 | 79,904 | 83,80
5 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85,4678 | 87,62 | 88,9059 91,224 | 92,9064 | 95,94 | 98,9063 | 101,07 | 102,9055| 106,42 | 107,868 | 112,411 | 114,82 (118,71 | 121,75 | 127,60 | 126,905 | 131,29
6 55 56 57 1 T2 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba La Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132,9054 | 137,327 | 138,9055 178,49 | 180,9479 | 183,84 | 186,207 | 190,23 | 192,217 | 195,078 | 196,966 | 200,59 | 204,383 | 207,2 | 208,980 | [209] | [210] | [222]
7 87 88 89 1 104 105 106 107 108 109 110 11
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg
[223] [226] [227] [261] | [262] [263] | [264] | [265] | [268] [271] | [272]
* 58 59 60 61 62 63 64 65 66 67 68 69 70 7
Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
140,116 | 140,90765 | 144,24 [145] | 150,36 | 151,964 | 157,25 | 158,92534 | 162,50 | 164,93032 | 167,26 | 168,93421 | 173,04 | 174,967
** 20 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,0381 | 231,03588 | 238,0289 | [237] [242] | [243] | [247] [247] [251] [252] [257] [258] [259] | [262]
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ANEKTPOXUMUYECKUN PAQ HANMPSAXEHUN METANNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H),

PACTBOPUMOCTb CONEW, KUCNIOT U OCHOBAHUIN B BOAE

IIpnnoxenue 2

Bi, Cu, Hg, Ag, Pd, Pt, Au

AHHUOH

KaTHOH

OH"

NO;

e

CI-

Br-

s*

SO5*

S0O,*

CO,*

SiOs>

o

@)

N
?

CH;COO

H+

H

NH,"

K+

Na"

aRiavliae!

|

Ag’

Ba?

ca*

Mg**

T | T | =

zZn?

a~A a2 a-Als=AR==l Ra=2 Ra-Ala-Rlav]

T|T ||| || v|o|

Cu2+

T | L

Tl D Z|ee|v|w|e

T|IZ|T|T| R | T|e| ||~

@

g=Al=ol Runiiiaei

enfl Hanll Hasll Raoll Renll Nasll IRl ISl Ra-R Nanl e R e -Ria R e

T | T

T | T

AI3+

a~Ala-AiaRia-A sl Ravl -l RavA Ra-RiacRiavEia-R lavh ia-l lavAa-l Ravl Ravl

H

T|T|T|T || T ||| ||| || T |o| 7|

T || ||| =

o

anffien) g g fea) g Jee

ae i iR e R e R - R e Rl Ra- R e A e - Rl Rl M oA e~ R Ranll la Rl - R ia R s

a- M la-Rla -l ia-R e R ie-B KA K la-Ala-R e -Rlia-h e -Ria R Raslla -l Ra- Rl - i)

T

H

a- i e Rl R e R e R e ool el o R e R i R e -l Renl IRl Ra R e - R la - Ba -

@

s A AR NI - Rl - AR e A Ra- R a-R - Ria - Ao R e R ICl a- Rl Rl -A s~

P — pactBopumo M — manopactBopumo (< 0,1 M) H — mepactBopumo (< 107 M)
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