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1001mue cBeaeHus

HaCTOSIHII/IC MCTOAUYCCKHUC PCKOMCHIAINUU p3.3pa6OTaHI>I Ha OCHOBC

MCTOANYICCKHUX peKOMeH,ZIaHI/Iﬁ HCHTpaJILHOI?I MpcaAMCTHO- MeTO,HH‘{eCKOﬁ KOMHUCCHU
I10 XUMHHU.

Pexomennanuu pazpadorana:
[TeryxoBa E.A. — noueHTt kadeapsl GyHIaMEHTATPHOW M MPUKIATHON XUMUHU

HosI'Y.

BOHpOCBI, BO3HUKAOIIWC IIPW IMOATOTOBKC K ITPOBCACHHUIO MYHHIHUIIAJIBHOI'O

stana Becepoccuiickoii onummnuazsl mkoabHUKOB 2024/2025 roaa mpolry HanpaBisTh
o azpecy siekTponHoi moutsl Elena.Petuhova@novsu.ru wmm no tenedony 8-960-
200-76-13.

2 Conep:xanme 3aIaHU ¥ CHCTEMA OLlEHUBAHUS

B nakert SaIIaHHﬁ TCOPCTHUUCCKOIO Typa A K&)K,Z[Oﬁ mapauiCJin KJIaCCOB

BXOAT 5 3a7ay.

NS

N

CyMmMmapHbIii 6211 32 Ka:KI0e 3aJaHie TeopeTu4ecKoro typa — 20 6a/u1oB
MakcumasibHasi cyMMa 0aJ10B B TeopeTudeckoM type — 100 0asu1oB
Pemienus 3amau pa3OUTHI HA AJIEMEHTHI (111aru).

B pemenun kaxxnoro 3agaHuu Oajuibl BBICTABJICHBI 3a KaXKAbIA 2JIEMEHT (1ar)
pelIieHus.

Ecnu uMeroTcs oTaenbHbIe BEPHO BBITIOJIHEHHBIE YaCTH 3JIEMEHTA PEIICHUSs, TO
OIICHKA BBICTABJISICTCA OT HYJS 10 MaKCHUMaJlbHOTO Oajyla 3a 3TO DJIEMEHT
pelIeHus.

Baibl 3a mpaBUIILHO BBIMOJIHEHHBIE 3JIEMEHTBI PEIIEHUS] CYMMUPYIOTCS.

[ITaru, TeMOHCTPUPYIOIINE YMEHUE JIOTHUECKU PACCYkKIATh, TBOPUYECKH MBICIUTD,
OIICHEHBI BHIIIE, YeM T€, B KOTOPBIX MTOKa3aHbl 00Jiee MPOCThIE YMEHHUS.

3afaHusl SKCIEPUMEHTAIILHOTO Typa COCTOSIT U3 OJHOM 3a/1auHu.
3amanust IKCIIEPUMEHTAIBHOTO Typa pa3paboTanbl Jijis yqamuxcs 8-x, 9-x, 10-

x 1 11-X KJ1accoB.

1. CymmapHbIii 6211 32 3aJaHNe IKCNIEPUMEHTAIbHOT0 Typa —30 6a/L10B.
2. PemeHus 3a7a4 Takke pa3OUThI HA SJIEMEHTHI (I1arH).
3. B pemeHnn kaxaoro 3aJaHud Oajuibl BBICTABJIEHBI 3a KaXKIbIH 2JIEMEHT (11ar)

pelieHus.
3 @opma npoBeeHNs] MyHHIUNIAJIBHOTO 3TANA

MYHI/ILIHHaJII)HBIﬁ OTaIllbl OJ'H/IMHI/IaI[BI IO XMMHUH IJId CTAPHINX BO3PACTHBIX

napajuiesieil  JKelarelbHO  NpPOBOAWTL B 2 Typa  (TEOpETUYECKUH U
AKCIEPUMEHTANIbHBI) B  CpPOKHM, ycCTaHOBJIeHHble llopsnkom  mpoBeneHuUs
Bceepoccuiickoit onmuMnuaasl MKOJIbHUKOB.



JITMTETbHOCTh TEOPETUYECKOTO Typa COCTaBiisieT He Oosee 4 (UeTwipex), a
AKCIIEPUMEHTAJILHOTO Typa — He 0oJiee 3 (Tpex) aCTPOHOMUYECKUX YaCOB.

Ecnu mpoBeneHre 3KCIIEPUMEHTAIIBHOTO Typa HEBO3MOXKHO, TO B KOMIUIEKT
TEOPETUUECKOro Typa BKJIIOYAETCS 3ajayda, TpeOyrouiasi MbICIEHHOTO KCIIEPUMEHTA,
U BpeMs MPOBEACHUS Typa yBEJIWYUBAETCS 10 S5 (MSATH) aCTPOHOMHYECKHX 4YacoOB C
Y4ETOM BO3PACTHBIX OCOOEHHOCTEN yUYaCTHUKOB.

[IpoBeneHUI0 TEOPETUUYECKOTO Typa JIOJDKEH MPEAIIeCTBOBATh HMHCTPYKTaX
YY4aCTHUKOB O MpaBHJIaX y4acTHUs B OJUMIIHNAAE. YUYACTHUK MOXKET B3STh C COOOM B
ayIUTOPUIO  TMHUCHMEHHBIE  TNPUHAANC)KHOCTH,  HMHXKEHEPHBIH  KaJbKyIATOD,
IIPOXJIAIUTEIIbHBIC HAIIMTKA B IPO3PAYHOM YNAKOBKE, WIOKonaa. B ayoumopuio
Kamezopuuecku He pazpeuwiaemcsa Opamv 0Oymazy, CHpPAGOYHbBIE MaAmMepuabl,
cpeocmea comogoii céA3u.

K »sKkcnepuMeHTAIbHOMY Typy JOMYCKAe€TCsl YHUCIO YYACTHHKOB, KOTOPOE
3aBHCHUT OT MaTEpUaIbHO-TEXHUYECKUX BO3MOYKHOCTEM TOrO yueOHOro 3aBEICHMUS,
r7ie IPOBOJUTCS OJUMIINA/AA, OJHAKO, PEKOMEHIyeMOe KOJIUYECTBO — He Oo.iee 15
Ye106eK B KK OM KIlacce.

[lepen HauanOM 3KCHEPUMEHTAIBHOTO Typa YYallMXCs HEOOXOAUMO Kpamko
npoOuUHCMpPYKmupoeams 0  npasunax  mexHuxku  Oezonachocmu  (npu
HeodXo0umocmu coenamov COOMEEMCmayouiue 3anUcCU 6 JHCypHaie pecucmpayuu
UHCIMPYKmadica Ha padoyem mecme) u 0amov PEKOMEHOAUUU NO 6bINOIHEHUI0 MOl
UnU UHOU NPOYEdypbl, C KOMOPOU OHU CHOIKHYMCA RPU 6bINOTHEHUU 3A0AHUAL.

Bce yuawueca oonxcnol pabomams 6 xanamax.

[Ipy  BBIMONHEHWH  HKCIEPHUMEHTAIBHOTO Typa 4ICHaM JKIOpH U
MIPENo/IaBaTesIM, HAXOASIIMUMCS B MPAKTHKyME, HEOOXOIUMO HaOII0AaTh 3a XOAOM
BBITIOJTHEHMSI YIAITUMUCS TIPEIOKEHHON paOOTHI.

4 Ilopsaaok NpoBeAeHNsI TYPOB MYHUIIMIIAJIBHOI0 3TAMNA OJIUMIIUAbI
1. Teopemuueckuii myp

1. 3amaHus Kaxa0ro U3 KOMIUICKTOB COCTaBJIEHBI B OJTHOM BapHUaHTE, TTO3TOMY
YUACMHUKU 00JINCHBL CUOEHb RO 0OHOMY 3a CoaoM (TTapTON).

2. Bmecte ¢ 3amaHUSMH  KaXIbl YYAaCTHUK IIOJyYaeT HEOOXOIUMYIO
CIIPaBOYHYIO MH(POPMAITHIO JIJIS MX BBITOJTHCHHS (TIEPUOTHMYCCKYI0 CUCTEMY, TaOTHITY
PacCTBOPUMOCTH, DIEKTPOXUMUYCCKAN PsIJ] HATIPSDKCHUA METAJIJIOB).

3. Bo Bpems TpOBEACHHS OJMMIINAABI YYaCTHUK MOXXET BBIXOJIUTH W3
aynuropun. [Ipu 3TOM paboTra B 00s13aTeILHOM MOPSAKE OCTaeTcs B ayautopuu. Ha
ee 00JI0KKE JIeJIaeTCsl TOMETKA O BPEMEHH BBIXO/a M BO3BPAIIICHUSI YJaIIerocs.

4. TTo OKOHYaHHH Typa KaXXJIOMY YYaCTHUKY pa3faTh PEIICHU.

5. Jlns HopmanbHOW pabOThl YYaCTHHUKOB B TIOMEMICHHSIX HEOOXOAMMO
oOecrieunBaTh KOM(OPTHBIC YCJIOBHS: THINWHY, YHUCTOTY, CBEXHHU BO3IYX,

JOCTaTOYHYIO OCBEUIEHHOCTh pabouux MecT, Temrepatypy 20-22°C, BnaxHocTsb 40-
60%.



I1. dxcnepumenmanvhwvlii myp

OKCHEepUMEHTAIBHBIA Typ TMPOBOAMUTCS B CHEHUAIBHO 000PYIOBAaHHBIX
NpaKTHKyMax WM KaOWHeTaX XUMUH. J[Jis BBIOTHEHHS 3KCIEPUMEHTAIBHOTO Typa
YYACTHUKU TOYYal0T HEOOXOJMMBbIC PEaKTUBBI, OOOpPYyIOBAaHUE W TETPagul IS
odopmiieHUsT paObOTHI.

[Tocrme momydeHws 3aJaHUsl YYaCTHUKH SKCIEPUMEHTAIBHOTO Typa IOJKHBI
COCTaBUThL cxeMy (TIaH) BBITIOJIHEHUS 33JIaHUS: COCTaBUTH YPaBHEHUS BO3MOMHBIX
peaKInii, MPUBECTU JJOTHICCKUE PACCYKICHUS.

Heo0xoqumMo  ouneHuBaTh He  TOJAbKO  Pe3yJbTaTbl  COOCTBEHHO
IKCNEPUMEHTA, HO M NMPABUJIbLHOE COCTABJIEHHE CXeMbI BbINOJHEHHS 3aJaHUs U
YPABHEHUI XUMHYECKUX PeaKIuii, IOTHYeCKUEe PaAcCyKIeHHU.

S Ilpoueaypa oneHUBAHUS BHINOJHEHHBIX 3aJaHUM

1. Ilepen mpoBepkoit pabOT mpejceAaresib XIOpPU pa3fgacT uieHaM >KIOpH
pEelIeHUs] W CHUCTEMY OlIEHHMBaHHS, a Takxke ¢GopMmupyeT pabodyue Tpynmbl s
MIPOBEPKH.

2. BbIlloOTHEHKE 337]a4 SKCIEPUMEHTAIBHOIO Typa OLIEHUBAETCA B XOJI€ CAMOT0
Typa. B xoze utoroBoii 6ecesipl o pe3yibTaTaM BBIMOIHEHUS SKCIEPUMEHTAIBHOTO
Typa WICHBI )IOPU BHICTABJISIOT OLICHKY KaXK/IOMY YUYaCTHUKY.

3. JIuis ka0 BO3pACTHOM MApaJUICNIH YWICHBI KIOPU 3aIMOJHSIOT OLIEHOYHBIE
BEJOMOCTH (JIUCTHI).

6 Ilopsiiok paccMOTpeHHs aneJISIIU YYACTHUKOB OJIMMIINA/IbI

Anemtanus  paccMaTpUBaeTcss B Cly4yasix  HECOIJlacHsl — y4acCTHHKa
MyHUIIMTNIATBHOTO dTana OnuMmnuaabpl ¢ pe3ysibTaTaMu OIEHHWBAHUS €ro padoThI.
ITopsnok paccMOTpEeHMs amneJuIAlUu JOBOAUTCA OO CBEIECHHUS YYaCTHHUKOB W
COITPOBOXKIAIOIIMX MX JIUI IO Havajia POBEACHUS MYHULIUITAJIBHOTO dTara.

Aneiuy y4YaCTHHUKOB MYHHUIIMIAIBHOTO 3Talla PacCMaTPUBAIOTCS KIOpU
COBMECTHO C OPrKOMMTETOM. YYaCTHUKY MYHMIUIIAJBHOIO 3Tama, IOAABLIEMY
amneJUIsIUIo, MPEIOCTaBIAEeTCd BO3MOKHOCTh yOEIUThCS B TOM, YTO €ro pabora
IPOBEPEHA M OILICHEHA B COOTBETCTBUM C KPUTEPUSAMH, IPEICTABICHHBIMU B
peleHnsX 3aaa4.

Anemisiusi  paccMaTpUBAeTCs CTPOTO B JIEHb OOBSABICHUSA PE3YyJbTaTOB
BBITIOJIHEHNS OJIMMIIMAJAHOTO 3anaHus. JUIsi pacCMOTpEHMS aleiuIsiUuA YYaCTHHK
MYHULIMIAIBHOTO 3Talla MoJIaeT MMCbMEHHOE 3asBJICHUE HA UMS IPEACEAATENS HKIOPU
B YCTaHOBJICHHOW OPrKOMHUTETOM (hopMe.



7 IlepevyeHb MATEPHAIbHO-TEXHUYECKOT0 00eceYeHust

JUis TpoBEAEHUS TEOPETUYECKUX TYpPOB HEOOXOAMMBI TETpagu, PY4KH,
KaJIbKYJISITOPBI.

K teopernyeckomy Typy cieayeT pacreyararb U pa3MHOXKUTb B HEOOXOIUMOM
KOJIMYECTBE  CIIPAaBOYHBIC JIAHHBIC: IIEPUOAMYECKYI0 CHCTEMY XHMHYECKHX
AJIEMEHTOB,  Ta0NMIly  pacTBOPUMOCTH  KHCJIOT, OCHOBaHMH U  coJeill,
ANEKTPOXUMUYECKUN psia HanpskeHnid MetaiuioB (IIpunoxenue 1 u [punoxenue
2).

L1 poBeieHus IKCIEPUMEHTAJBHOI0 TYPa HE00X0AUMO:

8 KVIACC

Peaxkmuewvt: HECKOIBKO pacTBOPOB Na,S,0; ¢ MaccoBoil goseil conu ot 8 A0
20% c nnotHoctsamu B uateppaie 1,060-1,180 r/mi.

Oobopyoosanue na oono padouee mecmo: 1 MepHas konda eMKocTbio 50 M,
| mmnuaAp eMKocThio 50 MI;

Oobopyoosanue Hna oobuwee pabdouee mecmo: 3 apeomerpa (sl Tpex
uHTepBayioB miotHoctu: 1,000-1,060; 1,060-1,120; 1,120-1,180 r/mu).

9 KUIIACC

Peaxkmuewvi: 2 M pactBop NaOH.

Obopyoosanue: GIOKCHI C CYXUMH COJISIMH, IITATUB C MPOOUPKAMHU, IITIATEIIH,
MUTETKU, BoJsHAs OaHs (1 mT. Ha 2 - 3 4en.), cTakaH ¢ IUCTULIMPOBAHHOW BOJIOMH,
CIIUPTOBKA, YHUBEpCAIbHAs UHIUKATOPHAs Oymara.

10 KITACC

Peaxmuewt: 2M p-p runpoxcuaa Hatpus, 2M p-p kapOonata Hatpus, 2M p-p
HUTpaTa Oapusi.
Oobopyoosanue: MTaTUB ¢ TPOOUpPKAMHU, IITATEIH, MUICTKH, BoasHas OaHs (1

mT. Ha 2 - 3 4en.), CTakaH C JUCTWUIMPOBAHHOM BOJIOM, CHUPTOBKA,
(dhenondranenHoBas MHIUKATOPHAsI Oymara, MpeIMETHOE CTEKJIO.
11 KUIIACC

Peaxkmuewi: 0,1M pactBop ykcycHou kuciotel CH3;COOH; 0,1M pactBOp
ruapokcuna Hatpus NaOH; ¢enondranenn; 2 oOpa3ua akTUBUPOBAHHOIO YIS,
pacTepToro B CTyIKE.

Oobopyooeanue: Ha 1 MecTo: 4 KOHUYECKUX KOJOBI Ha 250 Mul (MJIM CTaKaHbI
Takol *e EMKOCTH); 2 CTEKJISHHBIX BOPOHKH auameTpoM 100 mMm; 2 OyMaKHBIX
bunpTpa «CUHSSA JIGHTa» auaMeTpoM 125 MM; 3 KOHMYECKHE KOJOBI /Il TUTPOBAHUS
Ha 100 M Groperkn Ha 25 cM’; mumetkin Mopa Ha 10eM® 11st YKCyCHO# KHCIOTHI U
THJIPOKCHIa HATPUs, BOPOHKHU JJISl 3alOJIHEHUs OIOPETOK; CTaKaHUMKU ISl CIIMBA;



nabopaTopHbIi mTaTUB; 2 Ofokca (WM 2 Apyrux €MKOCTH JUIsl B3STHS HABECOK),
TEXHUYECKHE BECHI ¢ TOYHOCTHIO 710 0,01T.



Mepuoaunueckaas cuctema xummueckux sanemeHToB [1.U. MenpeneesBa

NEPHORbI | PAbI reynnbl 3JIEMEHTOB
| 1] 11| [\ Vv Vi VII VIl
1 CuvMBON 3nemeHTa lMopsiakoBbIii HOMEP e 2
1 1 ,I:-I 1,00797 (H) 182 4,0026
Bopopopn 1 9 fenuii
Li 3|Be 41 B 5 7 8|F 9 7 Ne 10
]| 2 | 6,939 | 552 90122 5625p1  10,811] ,62pp2 1201115552553 14,0067 | ye2,p4  15,9994| 5q2,p5 18,9984 |  OneKTpoHHas | 39102 2s2p6 20,183
Jlutuin Bepunnuin Bop Yrnepopn A3oT Kucnopog, drop Bﬁ%ﬁ:ggiﬂg: I’ HeoH
a 11| M 12| Al 13| Si 14|P 15(S 16| C1 17 Ar 18
]| 3 5 22,9898 | 352 2 28312| 3g23p1 26,9815 35232 28,086 | 3523p3 30,9738 3g23p4  32064| 3g7ips 35453 oo enra Omiocrenchian B85 SCNES S48
Hatpwuii Marnuii AnOMUHUA KpemHui dochop Cepa Xnop (a.em.) Aprox
K 191Ca 20|21 Sc|22 Ti|23 V|24  Cr(25 Mn|26 Fe 0|28 Ni
4 4s! 39,102 | 4q2 40,08 | 44,956 3ql4s2| 47,90 342452 | 50,942 303452 | 51,996 3a54s1| 54,938 345452 | 55,847 336452 58,71 308452
|V Kanuia Kanbuuin CkaHgui Tutan Banaguii Xpom MapraHeuy, Xeneso Hukenb
29 ul30  Zn[G 31 32 33[Se  34[Br _85|Li- b, cOpasyoume ocuostiie Kr 36
OKC 0CHOBA
5 (63586 allsl (6537 aaliest|astapl  OO72|gkept  T280[idpd  TARIG|gdpt  TB|s2es 7O o Merannb, obpasyioue awporepuse 1B - Heverannuif 4 2ips 83,80
Meab LunHk | Fannui fepmannin MbiLbskK CeneH Bpom €- OKCMAb! U TMAPOKCUAbI KpuntoH
Rb 37(Sr 38|39 Y |40 Zrx|41 b |42 Mol|43 Tc|44 46 Pd
6 | 85,47 | 552 87,62 | 88,905 4alss2| 91,22 4a25s2 92,906 444561 | 95,94 4a5ss1| [99] 4a5552 | 101,07 447561 106,4 4410550
v Py6uauin CTtpoHuui UtTpui LinpkoHui Hunobwun MonubaeH TexHeuu PyTeHuin Mannapuin
47 Ag 48 Cd In 49 Sn 50 Sb 51 52 I 53 [ ] s-onementsi [ ] d-anemenui 54
7 | 107,868 10557 [ 11240 4410562 | s25p1 114,82 5525p2 118,69 | 5525p3 121,75 | s525p4 127,60 | ss25p5  126,9044 ss2sp6 131,30
Cepebpo Kaamuin | Unpwin OnoBo Cypbma Tennyp Nop, [ | p-onemen [ ] franementei KceHoH
55 56 (57 *|72 73 75 76 78
(;S 132,905 Bza 137,34 | 138,81 L? 2| 178,49 41442 iz‘ 180,948 414432 | 183,85 414544c2] 186,2 414545 ez 190,2 414c466q2 | 192,2 4145472 | 195,09 ?t]
6S 68 5d'6S 41145468 4f' 454768 4r'%50%S: 411 %5a%6S 41'*5d%s 4f'%5a/6S: 5d76S
Vi Lieaun Bapuii JlaHTtaH racdpHnin TaHTan Bonbdpam Penuin Ocmuii MnatuHa
79 Au|80 Hg Tl 81| Pb 82| Bi 83| Po 84| At 85 [293] - macca HauGonee YCToiYMBOro M30TONA Rn 86
Q [196967 410651 [20059 5410652 | 6s26p! } 204,37 gs26p2 207,19 | 6s26p3 208,980 | 526p4 ) [210]] 6526p5 210 1a.em=1,66x107kr 6526p0 [222]
305070 PryTtb | Tannuin CauHel, BucmyTt NonoHwnin Actart PapnoH
Fr 87|Ra  88/89 *%[104 fl105 b|106 g 107 h|[108 Hs t|110
'|o 751 ) [223] | 552 ) [226] | [227] od"lsf [261] 5,146.,2753 [262] 5,14“3753 [263] o4 44752 [262] 5f|46d5753 [265] 5,-!4“6753 [271] 5f|46d97sj
V“ DpaHunii Paguin AxktuHuin | Pesepdopania Ay6Hni Cubopruin Bopwuin Xaccui HapmMmwitantuin
111 112 n/Nh 113|F1 114 115|Ly 116|Ts 117 Qg 118
11 (281 5r"‘oa"’7sg [285] 54146410752 | 7527p1 [286] | 7527p2 (289 | 7527p3 289 | 75274 (298] 7527pS (294] 7527§ [234]
PeHTreHnin KonepHuuuii | HuxoHuin dneposuii Mockosuii Jlusepmopuii | TeHHecCcuH OraHecoH
sucumeokemasl  R,O0 | RO | R,O; | RO, | R,O; | RO, | R,O, RO,
NETYYME
BO/JOPOJIHBIE RH, RH,; H,R HR
COEAMHEHMUS
) 58 Cel[59 Pr/60 Nd[61 Pm[62 Sm[63 Eul64 Gd[65 Tbl66 67 Hol68 Tml70 Ybl71 Lu
NAHTAHOMAbI 140,12 4flsales2 19006 43540652 [Frat 445d0652 L] 4155d0652 130,30 416540652 [lat:0 4175d0652 L 4175d1652 158,924 495d0652 160 4f105q0652 164'93041'"5110682 167,26 4 4f135d0652 173,08 4114500652 P 4fl45q1652
Uepwuin Mpaseogum Heoaum| MpomeTtnin Camapuii Esponui FaponnHuin Tepbuii Avcnposui ronsmuin Tynuin UtTepbuin JioTeuuin
e axrunonan oo 1DST, Pajd2 UIBS Npi9d Pui®s Am g6 Cmpr Bkg8 Cf|39 Es|100 Fm 101 Md102 No(103 Lr
" 1062752 " s26al7s2 T s3eal7s? st46a17s2 5%6a0752 5(76d°782[ 7] 5176d1752 7] 519%6a07s2 5106a0752 srl1a07s2 5113640752 514640752 7] srl46d17s2
Topwia | MpoTakTuHwuin YpaH HentyHnin MnyToHwnin Amepuunin Kiopuii Bepknuin | KanupopHuii | SHwTenHun Mengenesnin Ho6enun JloypeHcuii




OQNEKTPOXUMUYECKUWN PAOD HAMNPAXEHWWM METANNOB
Li, Rb, K, Cs, Ba, Sr, Ca, Na, Mg, Be, Al, Mn, Zn, Cr, Fe, Cd, Co, Ni, Pb, (H), Bi, Cu, Hg, Ag, Pd, Pt, Au
PACTBOPMUMOCTb CONEWN, KUCNOT N OCHOBAHUWN B BOAOE
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