1. BBEAEHHWE

I'ocynapctBennas urorosas arrecrauusi (IMA) B ¢opMe OCHOBHOTO rocyaapCTBEHHOTO
sk3ameHa (OI'D) mo XxumMuM OpHEHTUPOBaHA Ha MPOBEPKY JOCTHKEHHs BBITyCKHUKaMH 9 Kiacca
YPOBHS MOJArOTOBKH, IPEAYCMOTPEHHOI0 00pa3oBaTeNbHbIM cTanaapToM. OI'D yacTo Ha3bIBAIOT
«manbiM EI'D». DT0 Hecnyuaitno. [lociie okoHuanus 9 kiiacca MHOTHE BBIITYCKHUKH YK€ BbIOpa-
71 Ipo(eccuro U MOCTYMAIOT B YUPEKACHUS HA4aIbHOIO U CPEAHEro MpoecCHOHAIBHOro 00pa-
30BaHUS.

JlanHoe nocobue paspadorano aist moaroroBku k OI'D mo xumun. [oarotoBka K sK3aMeHy
NPEeXE BCEro BKIIOYAET NOAPOOHOE TOOPOCOBECTHOE U3YUYEHHE TEOPETHYECKOro MaTepuaa Kypca
XMMHH, a TAKKE BHIMOJHEHHE TPEHUPOBOYHBIX 3a/IaHUH, COCTaBlIeHHBIX B (hopmate OI'D.

JlanHOe mocobue COAEPKUT KPAaTKyr0 TEOPHUIO M0 BaKHEHIIUM TeMaM Kypca XMMUHU OCHOB-
HOM IIIKOJIBI, TPUMEPHI 33/1aHUI C pellIeHNEM U KOMMEHTAPHUSIMHU, TPEHUPOBOUHBIE 3a/1aHKs B hopMa-
te OI'D 2027 roga, a TakKe MPUMEPHBIE BAPHAHTBHI.

1.1. Conepxanme U CTPYKTYpa IK3aMeHALMOHHOI padoTsl 2027 roga

Conepxanne KMIM OI'D ompenensiercss Ha OCHOBE (heepaibHOTO TOCYAapCTBEHHOTO 00pa-
30BaTeJILHOIO CTaHJapTa OCHOBHOTO 0011ero oopazoBanus (nanee — PI'OC) (mpuka3 MunucrepcTsa
npocsenienus: Poccuiickoit @eneparnyu ot 31.05.2021 Ne 287 «O0 yTBepkaeHnH (eaepaabHOro ro-
CYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHapTa OCHOBHOTO OOIIEro 00pa3oBaHus»).

ITpu pazpaborke KMIM OI'D yuuthiBaeTcsi coaepikaHue QenepaabHON 00pa3oBaTebHON
IporpaMMbl OCHOBHOTO 00111ero obpa3oBanus (mpuka3 MunucrepctBa mnpocsenienus: Poccuiickoi
®eneparmu ot 18.05.2023 Ne 370 «O6 yTBepkaeHuH (enepaabHO 00pa30BaTebHON MPOrpaMMbl
OCHOBHOT'O 00IIIeT0 00pa30oBaHUs (C U3MEHEHUSMN)).

Coneprkanue 3amaHuii pa3pabOTaHO MO OCHOBHBIM TeMaM Kypca XUMHH, OOBEIMHEHHBIM
B CEMb COJIepXKAaTeNbHBIX 0J0KOB: «llepBoHavabHbIe XUMUYECKHE TOHATH, «Ilepuoandeckuii 3a-
koH u llepmommueckas cucrema xumudeckux snemeHToB [[.M. MenneneeBa. Ctpoenue atomay,
«CTpoeHHe BEILECTBaY, «XUMHUYECKUE peakiuny, «BakHelime npencTaBUTeNI HEOPraHMYECKUX
BeriecTB. Hemeramibl 1 ux coeavHeHus. MeTawibl U UX COEAMHEHUsD, «XUMHUS U OKpY KaroIias
cpenay», «PacuéTen.

ITpennaraemas B 2027 roxy mozens KM sBnsiercst mpeeMcTBeHHOM K Moaenu 2026 roaa o
COZIEPKAHUIO.

1.2. Crpykrypa KUM OID 2027 rona

[ToapoOHast cooTBETCTBYOIIAs HHPOPMAIIHS €KETOTHO IyOInKyeTes Ha caiite www.fipi.ru.

Kaxnprit BapumaHT 3K3aMeHAIMOHHON paboThl 2027 TOAa COCTOMT M3 JIByX YaCTEeH, pasiiu-
YAOLIUXCS [T0 HA3HAYEHUIO, @ TAK)KE 110 COJIEPKAHUIO U CIIOKHOCTH BKIIFOUAEMbIX B HUX 3a/IlaHUM.

Yactb 1 coctout u3 19 3amanuit 6306020 u NOGLIUEHHO20 YPOBHS CLOHCHOCTIU C KPATKHM
OTBETOM.

Llenp — mpoBEpUTH TOCTHKEHUE BBITYCKHUKAMU 0a30BOTO U TOBBIIIIEHHOTO YPOBHS TIOJTO-
TOBKU 1O XUMHUH. OCHOBHasI (popMa 3aJaHus — 3a0aHUs ¢ KpamKkum omeemom. I1a Hopma 3agaHuii
MI03BOJIIET TIPOBEPUTH YCBOCHUE 3HAYMTEIBHOTO YHCIIa 3JIEMEHTOB COJEPIKaHUsI, IPETyCMOTPEHHBIX
CTaHAAPTOM OOpa30BaHUsI: 3HAHUS S3bIKA HAYKU U OCHOB XUMHUYECKOH HOMEHKIIATYPbl, XUMHUUECKIX
3aKOHOB U TOHSATHI, 3aKOHOMEPHOCTEW U3MEHEHUsI CBOMCTB XMMUYECKUX 3JIEMEHTOB U BEILIECTB 110
rpyImnaM ¥ IepruoaaM, OOIUX CBOMCTB METAJIIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIECTB, MPU3HAKOB U YCJIOBUI MPOTEKaHNUs XMMUYECKUX peaKivii, 0COOEHHOCTEH MPOTEKaHUs pe-
aKIMii MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIIUi, MPaBuI OOpaIeHus C Be-
IECTBaMU M TEXHUKH 0€30MacCHOCTH TpH paboTe ¢ TabOpaTOpHBIM 000PYTIOBAaHUEM H JIP.

OTBeTOM Ha 33JJaHUS C KPAMKUM OMEemoM MOXKET OBITh PSJI YHCEIl, 3aIMCAHHBIX B OMpe/ie-
JICHHOM WJIM TIPOU3BOJILHOM Topsizike. Takke MmpeacTaBlieHbl 33/1aHusI ¢ «MHOKECTBEHHBIM BBIOOPOM
OTBETa», JUIS BHIMIOJIHEHHSI KOTOPHIX HEOOXOAMMO BHIOPATh BCE MPABUIIBHBIE OTBETHI U3 MPEIOKEH-
HOro nepeyvHs. Jlpyroi Tvm 3aJlaHuil — 3TO 3aJaHUsl «HA YCTAHOBJICHHE COOTBETCTBUS IMO3WIIWH,
MIPEJCTABJICHHBIX B IByX MHOKECTBAX.



[Tpu BBITIOTHEHNH 33/1aHUI JAHHOTO BHJA JUTS ITOKWCKA MPaBUIBHOTO OTBETa TpeOyeTcs ocy-
IIECTBUTH OOIblIee YUCIO y4eOHbIX AedcTBUMA (onepauuii). Hamprmep, He0OX0aMMO ONpENEInTb,
C KaKMMH peareHTaMu U3 yKa3aHHBIX B yCJIOBUH Oy/eT B3aMMO/IEHCTBOBATH TO WIIM MHOE BEIIECTBO;
OIPENEIUTh PEAKTHB, KOTOPBI MOYKHO MCIOJIb30BaTh AJIs PACIIO3HAaBaHMsA BEIECTB U Ap. s Bep-
HOTO PEIICHHsI MOJOOHBIX 33JaHUi CIEAyeT XOPOIIO 3HATh TEOPETUUECKUN MaTepuall COOTBETCT-
BYIOILIETO Kypca XUMUHU.

YacTp 1 BKIIOYAET ABIK PacUETHBIE 3a]1a4, KOTOPbIE MPEACTaBIEHbI 110 Homepamu 18 u 19.
OTBETOM K TakuM 3a1a4aM SIBJISIETCS] YUCII0, KOTOPOE HYXKHO 3aIMCaTh C ONPENCICHHON TOYHOCTBIO,
HarpuMmep, 10 AecATbIX. OUeHb BaKHO COOMI0IaTh JAHHOE YKa3zaHue!

brnanku nepBoii yacti 00pabaThIBAIOTCS C MOMOLIBIO KoMITbtoTepa. CHavyasna paboThl CKaHU-
PYIOTCS, 3aTeM IPOrpamMMa CBEPsIET OTBETHI U3 OJaHKa C MPaBUIILHBIMUA OTBeTaMH. UTOOBI N30ekKaTh
OLIMOKH NPH aBTOMATUYECKOH MPOBEpKe, HEOOXOAUMO pa300punBO MUcaTh HUMPHI U TOIBKO YEPHON
resieBoi py4Koi. BakHO 3amuchIBaTh OTBETHI B COOTBETCTBUH C TPEOOBAHUSIMU 33/IaHHS: HAIIPUMED,
B OIIPEETICHHOM MTOCIIEI0BATEIbHOCTH, WIN 3aIACATh YUCIIO C ONPEACIICHHON TOUHOCTBIO.

Ha BrImonHeHe Kax10ro U3 3aaHuii yactu 1 B cpeiHeM OTBOUTCS 3—7 MUHYT.

Yacth 2 cocTouT U3 4 3aJaHUI 8bICOKO20 YPOBHS CNLOMCHOCMU: 3 3aJaHusl 3TOM YacTu
(NeNe 20-22) nozpa3ymeBaroT 3aluch pa3BEPHYTOro orBeTa, 1 3ananue (Ne 23) aToi yacTu npeamno-
JlaraeT BBIOJIHEHUE PealbHOrO0 XMMUYECKOI0 SKCIEpUMEHTa U 0pOPMIICHHE €ro pe3ysbTaToB. Bbl-
MIOJIHEHUE 3aJJaHUi BTOPOM YacTH MPEeAyCMaTPUBAET pa3BEPHYTHII OTBET. DTH 3a]laHNs HalpaBJICHbI
Ha TPOBEPKY YCBOCHHUS yYalUMHCS CIEAYIOIIUX 3JIEMEHTOB COAEPXKAHUs: CIOCOOBI MOTyYeHUS
Y XMMHUYECKHE CBOMCTBA PA3JIMUHBIX KJIACCOB HEOPIaHUYECKUX COEIMHEHUH, B3aUMOCBS3b BEIIECTB
Pa3IMYHBIX KJIACCOB, PEAKLIUM HOHHOTO 00MEHa, KOJIMYECTBO BELIECTBA, MOJISIPHBIM 00BbEM U MOJIAp-
Hasi Macca BEIECTBa, MaccoBast 10JIs1 pACTBOPEHHOTO BEILIECTBA.

Oco0eHHOCTBIO BBIIOJIHEHHUS 3a/laHUI BTOPOI YacTH SBJIAETCS TO, YTO HEOOXOIUMO MOAPO0-
HO 3aIMCaTh XO/1 PEIIECHUs], TO3TOMY OHHU MOJIyUWJIM HA3BAaHUE — 3A0AHUS C PA3GEPHYMBIM OMEENOM.

BrimonHeHne 3a1aHnil 9TOro BUJa MPEAroaracT KOMIUIEKCHOE IPUMEHEHNE YMEHUI:

. OOBSACHATH OO0YCIIOBIIEHHOCTh CBOWCTB M CIIOCOOOB TOTyYEHHS! BEIIECTB MX COCTABOM
Y CTPOCHHEM; B3aUMOCBSI3b HEOPTAaHIMYECKHUX BEIIECTB;

. COCTaBJIATh YPaBHEHUS PEaKIIU;

. MIPOBOAUTH KOMOMHUPOBAHHBIE PACYETHI IO XUMUYECKUM YPABHEHUSIM.

3agaHus ¢ Pa3BEPHYTHIM OTBETOM IIPOBEPSIET NPEIMETHAs KOMUCCHS YUYMTENEH peruoHa
U TIperofiaBaresiell By30B. Takoke BaxHO pa300puMBO M TPAMOTHO MHCATh OTBETHI.

3aganue Ne 20 HampaBieHO Ha MPOBEPKY YMEHUSI COCTABJISITh MOJIEKYJISIDHBIE M HOHHBIE
ypaBHEHUS PEaKIMid, B TOM YHCJI€ OKUCIUTEIBHO-BOCCTAaHOBUTENbHBIX peakiuii (OBP). Jlns OBP
TpeOyeTcs COCTAaBUTh NIEKTPOHHBIN OanaHc, ONpeNeNUTh OKHCIUTETh U BOCCTAHOBUTENb M PaccTa-
BUTHb KO3((UIIMEHTH! B ypaBHEHUH peakiuu. BaskHo mpu 3ToM columroaTh npaBuiia 3alKcy cTere-
HEW OKUCIIEHHS HaJ CUMBOJIOM XMMHYECKOTO dyieMeHTa. CTeneHb OKUCIIeHHsT 0003HAYal0T TaK: CHa-
yasia 3Hak (+) wiu (—), a 3aTeM udpa.

3amanue Ne 21 HampaBieHO Ha MPOBEPKY YMEHHUSI COCTABISTH MOJIEKYJSIPHbIE M MOHHBIC
YpaBHEHUS peakiuid, B TOM YHCJe: Peakliil HOHHOrO 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX
peaKinii; WUTIOCTPUPYIOMNX XMMUYECKUE CBOMCTBA M3YYEHHBIX KIIACCOB/TPYIIT HEOPTaHUYECKUX
BEIIECTB, MOATBEPKAAIOLINX TeHETHUECKYIO0 B3aUMOCBS3b MeX1y HUMH. OT 3K3aMeHyeMbIX Tpely-
€TCsSl COCTAaBUTh YPaBHEHUS TPEX XMMHUUECKUX PEAKIMM, KOTOPbIE COOTBETCTBYIOT MPEAJIOKEHHOMN
B YCJIOBHM CXEM€ MpEBpallleHH, OTpakarollell B3aUMOCBSA3b OCHOBHBIX KJIACCOB HEOPraHUUECKHX
BEIIIECTB.

3amanue Ne 22 mpepamnosnaraeT BBIIOJHEHUE JIBYX BHJIOB PACUETOB: BBIYMCIIEHWE MAaCCOBOWU
JIOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE M BBHIUMCIICHHE KOJMYECTBA BEIIECTBA, MACCHI MM 00BE-
Ma BEIEeCTBa MO0 KOJMYECTBY BELIECTBA, Macce WM O0bEMY OJITHOTO M3 PEareHTOB WM MPOTYKTOB
peaKLuu.

B yacTh 2 BKITIOUEHA MPAKTUYECKAsl YaCTh — 3TO 33/IaHUE C Pa3BEPHYTHIM OTBETOM Ne 23,
HAMpaBJICHHOE Ha MPOBEPKY CIIEAYIOMUX TPeOOBaHUI K pe3ysibTaTaM OCBOCHHUS 00pa30oBaTEILHON
MIPOTrPaMMBIL:



. Hanuyue NPaKmuyecKux HAaeblk08 NIAHUPOBAHUS U OCYUWECMEIeHUs CLeOVIOWUX XUMU-
YeCKUX IKCNEPUMEeHno8: IPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEIIECTB B 3a-
BHCHMOCTH OT MX COCTaBa M CTPOEHHMs, PHMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOICTB, BO3MOYKHOCTh NMPOTEKAHNsI XUMUYECKHX MPEBPAIICHUH B PA3JIYHBIX YCIOBH-
SX; WCCIICIOBAHNE M ONMCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIIAc-
COB; M3YYCHHE B3aMMOJICUCTBUS KUCJIOT C METAIaMH, OKCHUIAMH METAJIOB, PACTBO-
PHMBIMHU ¥ HEPACTBOPHMBIMH OCHOBAHUSIMH, COJISIMH; TIOJTyYeHHE HEPACTBOPUMBIX OC-
HOBaHWH; MPUMEHEHNE HHAUKATOPOB (JTaKMyca, METHIIOpaHXa U GeHo(TanenHa) st
OTIpe/ICNICHNsT XapaKTepa Cpelibl B PaCTBOPAX KHUCIIOT U IIETOUYEH; BHITECHEHHE OJJHOTO
MeTaJlla JIPYTUM M3 PacTBOpa COJIM; UCCIENI0BaHHE aM(DOTEPHBIX CBOMCTB THUIPOKCH-
JIOB aJIFIOMUHHS U IIMHKA; XUMUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE TPH3HAKH
MPOTEKAHUsI PeaKInii HOHHOTO 0OMEHA; KaueCTBEHHbBIC PEaKIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX PAaCTBOPAX WOHBL XJIOPUJ-, OPOMHUI-, HOIU-, CylbdaT-, docdar-, Kapoo-
HAaT-, CUJIMKAT-aHHOHBI, TUIPOKCH/I-MOHBI, KATHOHBI aMMOHWUSI, MarHusi, KaJIbIHsl, aJIf0-
MUHHS, kene3a (2+) u xxenesa (3+), meau (2+), LuHKa;

. VMeHUe npedcmasisime Pe3ysbTaThl 3KCIIEpUMEHTa B (hOpMe BBIBOJIOB, JIOKa3aTeIIbCTR,
rpauKOB ¥ TAOJIHUI] U BBISIBIIATH SMIHPHUECKIE 3aKOHOMEPHOCTH;
. eladenue/3Hanue OCHo8: OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HaHUS (HaOIroIeHuE,

U3MEpEeHHe, SKCIEPUMEHT, MOJEIMPOBAHUE) MPU W3yUYEHUU BELECTB M XMMUYECKUX
SBJIEHUH; yMeHue c(hOpMyJIMpOBaTh MPOOJIEMY U TMPEUIOKUTh MyTH €€ pelleHus;
Oe3omacHOl pabOThl ¢ XMMUUYECKUMH BEIIECTBAMH, XUMHYECKOW MOCYAOH U jabopa-
TOPHBIM O0OpYJIOBaHHEM; IMpaBHJIaMU O€30MacCHOr0 OOpalleHHs C BELIECTBAMH, HC-
MOJIb3YEMBIMH B TIOBCETHEBHOH JKHM3HU, MPAaBUJIaMU TIOBEJCHUS B LENSAX COCpEeKSHUS
37I0pPOBbsl U OKPY>KaroILeH MPUPOTHOM cpezbl; MOHUMaHKUe Bpesa (OMacHOCTH) BO3AEH-
CTBUS Ha JKUBBIE OPraHU3MbI ONPENENEHHBIX BEUIECTB, CIOCOOOB YMEHBILICHUS U TIpe-
JOTBPAILEHHS UX BPEAHOTO BO3JICHCTBUSL.

BrinonHenue 3aganus 23 npelycMaTpuBaeT IPOBEACHUE peaibH020 XUMUYECKOTO IKCIIe-
pUMEHTA.

Ha BhInosHeHNe KaX10T0 U3 33JJaHUid 4acTH 2 B CpeHEM OTBOAUTCS 15—18 MHUHYT.

C y4eToM BKIJIFOYEHMS B BAPHAHT SKCIIEPUMEHTAIBHON YacTH BpeMs Ha BBIIOJHEHHE pabOThI
cocranisier 180 munyT (3 yaca).

Pexomentyemoe Bpems Ha BbIIOJHEHHE YacTH 1 — 60 MUHYT, @ Ha BBIIOJIHEHUE YACTH 2 —
90 MuHYT, KOTOpBIE BKJIIOYaIOT 30 MUHYT, OTBOJMMBIE HA BBIIIOJHEHUE 3aaHuil Ne 23.

BbInoHeHHE XUMHYECKOTO HKCIIEPHMEHTa HE OLIEHMBAETCS JKCIIEPTaMM IPU MPOBEACHUU
paboTel. OreHKa 3a BbIoaHeHHe 3a1aHust Ne 23 OyieT BBICTaBIATHCS NP 0011l poBepKe paboThI
MPEIMETHON KOMHCCHEN.

3a7aHus MOBBIILICHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH B OOJIbLIEH CTENEHU MpeiHa3Hayue-
HBI 7151 TuGdepeHIInay YIapxcst o YPOBHIO 3HAaHUN M YMEHU. Yyaluecs, BHIIOIHUBIINE 3HA-
YUTENILHOE YMCIIO 33JaHUN BTOPOM U TPETHEM YacTH, UMEIOT BO3MOKHOCTb IOIYYUTh OTMETKY «5».
[Tpy BBINOTHEHNH KaXKIOT0 3a/1aHHs yyallluMcsi HE0OOX0IUMO TIPOJIEMOHCTPUPOBATh BJIaJICHUE COBO-
KyITHOCTBIO 3HAHUW U YMECHHH.

1.3. Cucrema oueHMBaHMSA OTEJILHBIX 3/1aHUI U Pa0OTHI B LIEJIOM

[IpoBepka OTBETOB yJalluxcsl Ha 3aJaHKs YaCTH 1 BBIMOIHAETCS ¢ TOMOILIBIO KOMIIBIOTEpPA.

BepHoe BbIMIOTHEHHME Ka)XI0T0 M3 3aMaHuii 0a3zoBoro yposHs 1-3, 5-8, 11, 13-16, 18-19
oreHuBaeTcs 1 6amiom.

3a MOJIHBIM NMPaBWIBHBIA OTBET HA KAXKA0E€ U3 33JaHWi MOBBIIEHHOTO YpoBHA 4, 9, 10, 12
u 17 craBurcs 2 6anna; ecu JOMyIIeHa OJfHa OIMOKa, TO OTBET orleHuBaercs B 1 6ami. Eciu nomy-
IIIEHEI IBE M 00Jiee OITMOKH MJIM OTBETA HET, TO BhICTaBIIsIeTcsa O OaJlIoB.

MakcuManbHOe KOJMUYECTBO 0allIOB, KOTOPOE MOXHO TMOJYYUTH 32 BBIOJHEHHUE 3aIaHuil
yactu 1, paBHoO 24.



[TpoBepka 3aaanuit yactu 2 (20-23) ocymiecTBiIsieTcs: SKCIEPTHOM KoMHUccuen. MakcuMab-
Hasl OIICHKA 3a BEPHO BBHIMOJHEHHBIC 3a1aHus 2022 — o 3 6auia. 3a 3amanue 23 MOXKHO TOJTYYHTh
MaKCHMAJILHO 5 0aJIjIoB.

3amanusi ¢ pa3BePHYTHIM OTBETOM MOTYT OBITh BBIMOJIHEHBI YUAIIUMHUCS Pa3HbIMU CIIOCO0A-
mu. [losTomMy mpuBenEHHBIE 00pa3Ibl PENICHUH CIEAyeT pacCMaTpUBATh JIMIIb KaK OJWH U3 BO3-
MOJKHBIX BAPHAHTOB OTBETA. ITO OTHOCUTCS, TIPEXKJIE BCETO, K CIIOCO0aM pPEIIeHHUs pacu€THBIX 33/1ad.

MakcuMabHOE KOJMYECTBO OAJUIOB, KOTOPOE MOXHO IOJyYUTh 32 BBITIOJTHEHHE 3aaHUM
4acTu 2, paBHoO 16.

MakcuMabHOE KOJTMYECTBO TIEPBUYHBIX 0AJUTOB, KOTOPOE MOKHO IMOJYYHTH 32 BBITOJTHEHUE
Beex 3amaanii KM paboTtsl, paBHo 38.

[TomyuenHble y4yanmmucs O0ajuibl 3a BBIMOJHEHUE BCEX 3aJaHuid cyMMupytotcs. MTorosas
OIICHKA BBIMTYCKHUKA OCHOBHOM ITKOJIBI OTIPECIISCTCS TI0 S-0a/UTbHOM IIKaJIe.

C 1enpio 6€30MacHOTO BBIMTOTHEHUS MPAKTHYECKOH YACTH, a TaKXKe I O0Jiee YEeTKOTO TIo-
HUMaHHs TPpeOOBaHUH, NPEIBSBIISEMBIX K BBITIOJHEHHUIO 3aaHus 23, B KK/ BapHAHT BKIIOYCHA
WHCTPYKIIHS TIO BBITIOJIHEHUIO YKA3aHHOTO 33 IaHMUsL.

1.4. UncTpyKums 1o NpoBeieHNIO IKcIiepuMeHTa (3a1anue 23)

1) w3 crmsHKE | oTOepuTe B ABE YKCTHIE MPOOUPKH 1O 1—2 M pacTBOpa;

2)  no0aBbTe B KXY U3 MPOOUPOK 1-2 MII MepBOro M3 JABYX PEaKTUBOB, OTOOPAHHBIX
Bamu Ha sTane niaaHupoBaHUs SKCIIEPUMEHTA;

3)  3anumure HaOMIOJaeMble MPU3HAKKM MPOTEKAHUS peakii (HaIu4ne/0OTCyTCTBUE 3ara-
Xa y rasa, IBET OCaJiKa WJIM PacTBOpa) WIM YKaKUTE Ha UX OTCYTCTBHE B COOTBETCT-
BYIOIIMX sSTYEHKax TaOJIUIIbI;

4) W3 CKISIHKY 2 0TOEpUTE B JIBE HOBBIE YHCTHIE MMPOOUPKH 10 1—2 MII pacTBOpa;

5)  noGaBbTe B KaXKIyl0 U3 NMPOOMPOK 1-2 MJ BTOpPOro peakTuBa U3 OTOOpaHHBIX Bamu
Ha JTarle IAHUPOBAHUS SKCIIEPUMEHTA;

6)  3anuiuuTe HaOMIOJaeMble MPU3HAKKM MPOTEKAHUs peakii (Halu4ne/0TCyTCTBUE 3ara-
Xa y rasa, IBET OCaJika WM PacTBOpa) WIM YKaKUTE Ha UX OTCYTCTBHE B COOTBETCT-
BYIOIIMX sSTYEHKax TaOJIUIIbI;

7) B CTpPOKE «BBIBOJ» 3amMIINTEe (POPMyNbI WM Ha3BaHUS BEUIECTB, COICPKAIIHXCS
B cKJIsiHKax Ne 1 u Ne 2.

1.5. UHCTPYKUMSA M0 BHINOJHEHUIO PAKTHYECKOT0 32 JaHUS

Buumanmue: B ciiydae yxXyauieHUusi CAaMOUYYBCTBHS Mepe/l HA4aJI0M ONbITOB MJIU BO Bpe-
MS$l MX BbITIOJIHEHHSA 00513aTeJILHO CO00IHUTE 00 3TOM OPraHU3aTOPy B Ay AMTOPHUM.

1.  Bbl npucrynaere K BbINOJHEHHIO NPAKTHYECKOro 3aAaHus. J[Ji1 5TOro MoOIy4uTe
JIOTOK € JTa0OpaTOpHBIM 000PYIOBaHHEM M PEAKTHBAMHM Y CIELHAIIICTA 10 o0ecneye-
HUIO JJAOOPATOPHBIX pabOT B Ay TUTOPHH.

2. IIpouruTe emé pa3 nepeveHb BEIIECTB, MPUBEACHHBIN B TEKCTE K 33JaHUIO0, U yOenu-
Tech (1Mo opMysaM Ha STHKETKaxX) B TOM, YTO Ha BBIJJAHHOM JIOTKE HAXOJATCS YKa3aH-
HBIE B TIEpeUHE BelIecTBa (WK UX pacTBOpbI). [Ipu 0OHapykeHHH HECOOTBETCTBUSI Ha-
Oopa BEeIIECTB Ha JIOTKE TIEPEYHIO BEIIECTB B YCIOBUHU 33aJJaHHSI COOOIIUTE 00 3TOM Op-
TaHU3aToOpPy B ayAUTOPUH.

3. Ilepen HayajioM BBINOJHEHHUS] IKCIIEPUMEHTA OCMOTPUTE EMKOCTH C PEaKTHBAMHU
U npoAyMaiite crocod pabotel ¢ HUMU. [Ipu 3TOM 0OpaTuTe BHUMaHHE Ha MPaBUIA,
KOTOPBIM Brr JOJDKHBI CJIEJ0OBATh.

3.1. B ckisiHKe HAXOIUTCS MHUIETKA. DTO 03HAYAET, YTO OTOOp KUAKOCTU U Tie-
penuBaHue €€ B MPOOUPKY ISl POBEJCHUS PEAKIIMA HEOOXOIUMO MPOBOIUTH
TOJIKO C TIOMOINBIO MUMETKH. JJis mpoBeleHusi ombIToB oTOupatoT 7—10 ka-
Tejb peakTuBa.

3.2. IluneTka B CKJISTHKE C KUAKOCTbIO OTCYTCTBYeT. B 3TOM ciyyae nepenuBanue
pacTBOpa OCYIIECTBISIFOT Yepe3 Kpai CKIISTHKH, KOTOPYIO PacIioNiaratoT TaK, YTOObI
Mpu €€ HAKJIOHE STHKETKA OKa3aJlaCh CBEPXY («ITHKETKY — B JIafl0Hb!»). CKISIHKY
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3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

ME/JICHHO HAKJIOHSIOT HaJ| MPOOUPKOH, MOKa HYXHBIM 00BEM pacTBOpa HE Tie-
penbsércs B He€. O0bEM  IPOOUPKN).

s mpoBe/ieHNs ONbITa TPedyeTcsi MOPOIIKO0OPa3Hoe (ChIlyuee) BEMIeCTBO.
OT100p MOPOIIKOOOPA3HOTO BEIIECTBA M3 EMKOCTH OCYIIECTBISIOT TOJNBKO C IO-
MOIIBIO JIOYKEYKH WU TITIATEIIS.

IIpu oTOGOpe MCXOAHOT0 peakTHBa B3SAT €ro u3JnieK. Bo3Bpar u3nuiika peak-
THBA B HCXOJHYIO €MKOCTh KaTeropudecky 3anpenéH. Ero moMemniaoT B OT/Ieb-
HYI0, PE3EpBHYIO IPOOHPKY.

Cocyn ¢ UCXOJTHBIM PEaKTHBOM (KMJIKOCTBIO HJIU TIOPOIIKOM) 00sI3aTeJIbHO 3a-
KPBIBAIOT KPBIIIKOH (TIPOOKOI) OT 3TOM ke EMKOCTH.

[Tpu pacTBOpeHUM B BOJIE TIOPOIIKOOOPA3HOTO BEIIECTBA HIIH MPH MEPEMEITHBA-
HUM PEAKTUBOB CJIeAYeT CIIeTKa YAapsTh NAIbLEM 0 IHY TPOOHPKH.

Jlnist ompeienieHus 3armaxa BemiecTBa ClieyeT B3MaxoM PYKH HaJl TOPIIBIIIKOM CO-
CyJla HAMPAaBJISATH Ha ceOs aphl 3TOTO BELIECTBA.

Ecau peakTuB monaja Ha padoumii CTOJI, KOXKY WIH OJ€XKIy, HCOOXOIUMO He-
3aMeIIUTENIbHO 00OPAaTUTHCS 32 IOMOIIBIO K CIEHUATUCTY 10 00ecreueHnto 1a0o-
paToOpHBIX PA0OT B ayAUTOPHH.

HauunaiiTe BINOJHATH onbIT. [lociae mpoBeneHUsT KaXI0M peakiuy 3amuchiBaiTe
B YEPHOBUK CBOM HAOJIIOJICHHS 3a U3MEHEHUAMHU (WJIM UX OTCYTCTBHEM), TIPOUCXO/Is-
MMM C BEILIECTBAMH.

Bb1 3aBepumiu 3xcniepumenTt. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTAThl OMBITOB
TEOPETHUECKUM TIpeJicKa3aHusM. [Ipr HEOOXOIUMOCTH CKOPPEKTHUPYHTE MX, HCIIONb-
3ysl 3aIMCH B YEPHOBUKE, KOTOPBIE CJIEIaHbI ITPU MPOBEICHUH IKCIIEPUMEHTA.



2. PEKOMEHJAIUHU JJIA ITIOAT'OTOBKHU K OI'D 11O XUMHUHA

[ToaroroBka K 3K3aMeHY BCErJia MPEATOJaracT 3aHsTHs, HAlIPaBICHHbIE HA N3yUYEHUE, 3aIl0-
MHUHaHHE, TOBTOPEHHUE U CUCTEMATU3ALIUIO U3YUYEHHOTO MaTtepuaia. A JUisi 3TOro OYeHb BaXKHO 3HATh,
KaKhe TEMBbI, JIEMEHTHl 3HAHWA W YMEHUS OYyIyT TMPOBEPSTHCS SK3aMEHAITMOHHBIMU 3a/IaHUSMH.
BaxxubpIM yClioBHEM MOTyYEHUS IPOUHBIX 3HAHUI SIBJIETCS ¥ PETYJISIPHOCTD B 3aHATHUSIX 110 TIPEMe-
Ty. IMEHHO cucTeMaTnyecKoe U3y4eHne Kypca XMMHH SIBJISIETCS 3aJ10roM ycrexa Ha OI'D.

B narHOM cOOpHUKE MpHUBEIEHBI 337]aHNs B COOTBETCTBHUH cO cTpykTypoit KUM OI'D. [lepen
KaX/IbIM 33/IaHUEM TPUBEJICHBI KPaTKHE TEOPETUUYECKUE CBEICHUS MO TeME, MPEICTaBICHHON 3a/a-
HueM. Taxke nmpuBeneHbl IPUMEPHI 33JaHU C KOMMEHTapHUAMHU U pelIeHneM, a 3areM 20 TpeHupo-
BOUHBIX 3a/1aHMH. Takoe cTpoeHue cOOpHMKA MO3BOJISIET OTpadaThIBaTh CHaUala pelIeHUE HECKOIb-
KUX 3aJIaHuii ofHOro Tumna. Opranusys paboTy TakuM 00pa3oM, yJaluecs IoIydaloT BO3MOKHOCTh
MIPOBEPUTH CBOM YMEHUS MPUMEHSTh 3HAHHS B 3aBHCUMOCTHU OT YCJIOBHS 3aJaHUsI, TPOKOHTPOIHPO-
BaTh YCBOCHHE OMPEAETICHHOTO dJIEMEHTa COJep)KaHUsl, 0TpaboTaTh TeMy. B KoHIle cOOpHUKA €CcTh
TIPUJIOXKEHHSI CO CTIPaBOYHON HH(MOpMaIneil.

[Tpu BBITIOJTHEHUH 33aHUN BaM CJIEIYeT OMHUPATHCS HA MPHOOPETEHHBIC 3HAHUS TI0 XUMHHU,
a Tarke YMEHHE M3BJIEKaTh MH(OpMAIIHIO U3 CIIPAaBOYHBIX MAaTEpUAIOB, TakuX Kak lleproandeckas
CHCTeMa XUMHUYECKHUX AJIEMEHTOB, Ta0JIMI[a PACTBOPUMOCTH, FIEKTPOXUMHUECKUIN Psi/T HAMPSHKSHUN
METaJIOB.

3amanus yactu 1 nenecoodpa3Ho pemars no nopsaky. [Ipu 3aTpyJHEHUSIX MOXKHO MPOITyC-
TUTh 33J[aHUE W BEPHYTHCA K HEMy To3ke. BaxHO ommpaThcs Ha MPUOOPETEHHBIC 3HAHWS, HE TIbI-
TaThCs yrajaTh OTBET. B ciydae, eciy pemuTh 3aJjaHie He TI0y9aeTcs, CIeAyeT 00paTuThes K y4eo-
HUKaM, TIOBTOPUTH WJIM 3aHOBO BBIYUUTh TeopHo. [Ipu 3TOM 0OpaTtrTe BHUMAaHUE HA TO, YTO 33aHUS
HaJI0 IMEHHO pellaTh, a He MOJA0UpaTh MPAaBUIILHBINA OTBET K YCIOBHIO.

[Ipy BBINONHEHWMU 3aaHUl O XUMHYECKHMX CBOMCTBAaX BCIIOMHHUTE, K KaKUM KJac-
cam/TpymIiamM OTHOCSITCS TPEIOKEHHbIE BEILECTBA M KAKUMHU OOIIMMHU CBOMCTBaMHU OHU 00J1aaroT.
Bcerna none3Ho coctaBuTh OpPMYIIBI M 3aMKCaTh YpaBHEHUS peakiuii. st 3Toro o0s3aTebHO UC-
MOJIb3YHTE pa3peliéHHble UCTOYHUKU MHpopmarmu: [leproandeckyro cuCTeMy XUMHYECKHX 3Je-
menToB /.M. MenneneeBa, Tabauily pacCTBOPUMOCTU KUCIIOT, OCHOBAHUH U COJIEH, DIIEKTPOXHUMUYEC-
CKUM psii HampsbKeHU metawioB. Paccysknast Iormyecku, jerde HalTH BepHbIe BAPUAHTHI OTBETA,
WJIH, HAIIPOTUB, SIBHO HE YJOBJIETBOPSIOIINE YCIOBUIO 33JaHNs, KOTOPBIE CIEAYET UCKIFOUUTH.

B nr060i1 Hayke, B TOM YUCIIE M B XHMUH, MHOTOE HAJI0 3ay4lBaTh, HATIPUMEP, IPU3HAKHU pe-
aKIWii, 1BETa PaCTBOPOB W TBEP/BIX BEIIECTB, TPHBHUAIbHBIC HA3BaHUs BEIIECTB, Crielr(pUIecKre
CBOWCTBA BEIIECTB, BaKHENIIE 3aKOHBI, (JopMyIbl U T.. be3 3armoMuHaHus MakCUMalbHBIA Oast
MOJTyYUTh HEBO3MOXKHO.

Bce 3aganust yacT 2 BHICOKOTO YPOBHS CIOKHOCTH. [109TOMY Oajibl MOYKHO MOJTY4UTh J1a-
e 3a HEenoJHbIN oTBeT. Hampumep, B 3amanuu 20 BbI HE CMOTJIM COCTABUTH AJIEKTPOHHBINA OaaHC,
HO HAIIUTH OKUCIIUTENb U BOCCTAHOBUTEID, 32 HUX BbI oiyuute 1 6amn. [pyroi npumep, B 3a1aHUN
22 BBl TOYHO 3HAETE YpaBHEHUE PEAKIIMH, YIIOMSIHYTOE B YCJIOBUH 3a/1aud. 32 YPaBHEHUE pEaKIUU
C MPaBWIBHBIMU KO3()(UIIMEHTAMU MOKHO MOTYy4YUTh 1 Gasut.

Bo BTOpOIi 0NI0BHHE TAaHHOTO COOPHUKA MPHUBEICHBI TPEHUPOBOYHBIE BapuaHThl. OHU al0T
BO3MOKHOCTh TIOHSITh CTPYKTYpPY BapHaHTa 3K3aMEHAIIMOHHON pabOThI, OICHUTh OOIIMK YPOBEHB
MOJIFOTOBKH K AK3aMEHY, PaBUIBHOCTh paclpe/ielieHus BPEMEHH, OTBEJIEHHOTO Ha BBIIOJHEHHUE OT-
JENBHBIX 33/1aHUi U Bcell paboThl. BBIMOIHKB BapuaHT, HAO0 ceOs MPOBEPUTH 1O OTBETAM, IOCUH-
TaTh MEPBUYHBIN OAJUT, OIICHUTH CBOM ycIieXu. BaykHO HalTH ommOKu 1 ipopadorars ux. [Ipu pabdo-
T€ HaJ OMMOKAMHU 00sI3aTeNbHO O0paIIaThCsl K YUeOHBIM TIOCOOHSIM, ISl 3aKPETJICHUs] 3HAHUH T10-
JIE3HO JIeIaTh KPAaTKUi KOHCHEKT. [IpeamoskeHHbIi crmocod paboThl ¢ MaTepHaliaMH TTOCOOUST MOXKET
OBITH UCIIOB30BaH MPEUMYIIECTBEHHO TIPH CUCTEMATH3aLUK WK 0000IEHNH MaTepruaa Ha 3aBep-
IIAFOLIEM 3Tare 00y4YEHUs..

Baxxnyro posb mipu paboTe ¢ JaHHBIM ITOCOOMEM MOTYT ChITPaTh OTBETH U KPUTEPHUH OICHH-
BaHMS 33JIaHUI C Pa3BepHYTHIM OTBETOM. B oTBeTax mpuBeneH oOpaszel] ohopMIIeHHS pa3BepHYTOrO
OTBETa, COOTBETCTBYIOIINI TPeOOBAHUSAM, MPEIBSIBISEMBIM K OTBETAM YYaIllUXCs Ha 3a/IaHUs, B KO-
TOPBIX HEOOXOIMMO TIPEJICTABUTE XO]T PEIICHUSI.

Hapneemcsi, 4TO KHUTa TOMOKET BaM MOJTOTOBUTHCS K SK3aMEHY.




3. KPATKASI TEOPETHYECKASI CIIPABKA, IIPUMEPBI PEIHEHHUSA 3AIJAHUI
N 3AJAHUA A CAMOCTOATEJIBHOU PABOTBI

TGKYIIII/If/'I pa3acit IIOCOOHST OXBATHIBAET OCHOBHBIE TCOPCTUICCKUC CBCACHUSA, HCCKOJIBKO YII-
pa)KHeHI/Iﬁ C HOI[pO6HBIM PCIICHUEM U OTBETOM, d TAKIKC Ha6op TPCHUPOBOYHBIX SaﬂaHHﬁ, KOTOPLBIC
PacnoIOKCHbBI B COOTBETCTBUH C IMOPAAKOM B 3K3aMCHAIIMOHHOM BapHAaHTC. I[JISI KaXXJ10ro 3agaHusA
IMPUBCACHLI ITPOBEPACMBIC ITPCIMETHBIC Tpe6OBaHI/IH U 2JICMCHTBI COACPIKAHMA KypCa XUMHU.

3AIAHME 1

IIposepka enadenuss GadcHeUWUMU XUMUYECKUMU NOHAMUAMU. XAMUYECKUN DIIEMEHT,
aToM, MOJIEKya, MPOCTOE U CI0XKHOE BEIIECTBO, MpeAenbHo AomyctuMas koHeHtpamus ([T1K),
KOPpO3Usl METAIIJIOB, CIUIABBL; YMEHUe UHMEeZPUpPosams XUMUIECKUE 3HAHUS CO 3HAHUSMU JPYTUX
y4eOHBIX MPEIMETOB; 61A0eHUe OCHOBAMU XUMUYECKOU 2PAMOMHOCMU, BKIIIOYAIOIIEH: YMEHNe
NPaBUIBHO UCIIOJIb30BaTh H3yUSHHBIE BEIIECTBA U MATEPHAJIbl, B TOM YHCIIe MUHEPAIbHBIE y100-
pPEHMsI, METAJLIBl U CIUIABbI, TPOAYKTHI NMEePEepabOTKH MPH POJHBIX HUCTOUYHUKOB YTJIEBOJOPOJIOB
(yraos, mpupoaHoro ra3a, HeTr) B OBITY, CETLCKOM XO3SICTBE, HAa MPOU3BOJICTBE M MOHUMaHUE
3HA4YEHUS KUPOB, OETKOB, YIJIEBOAOB JI OpraHU3Ma 4YeJlOBeKa; yMEHHE MPOrHO3UPOBATh BIIUS-
HUE BEILIECTB M XMMHUYECKHX IPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYXKAIOIIyI0 IPUPOIHYIO
cpeny.

Cmpykmypa 3a0anuss Ne . OObIMHO TPUBOAWUTCS HAOOpP W3 MATH (PAKTOB, CBS3aHHBIX
C XapaKTepPUCTUKON XMMHYECKOro 3jeMeHTa l[lepuoinyueckoil CHUCTEeMbl WM €r0 COSTMHEHUSMH.
W3 npeyioykeHHOTo CIucKa yyarumcs TpeOyeTcst BRIOpaTh 1Ba BEPHBIX (MM HEBEpHBIX) (akTa. [Tpu
BBITIOJIHEHUH 33/1aHHsI BAYKHO TIOMHHTB, YTO XUMUYECKHUH JIEMEHT — 3TO ONpeeIEHHbII THIT aTOMOB,
OH MOXKET BXOJIUTh B COCTaB COEIMHEHUN U BCTPEUaThCsl B MIPUPOJE B BUJIE KAKOTO-TMOO CIOKHOTO
BelecTBa. B cocTaB mpocToro BemiecTBa BCeraa BXOAT aTOMbl OJJHOTO XMMHUYECKOTo dieMeHTa. Be-
IIECTBO, B CBOIO OUepellb, 00IamaeT GU3MICCKUMHI U XUMHUYECKIMH CBOHCTBAMHU U MOXKET BCTYTIATh
B onpe/ieNI€HHbIe (PH3MYECKUE MIPEBPAILCHUS WM XUMUUYECKHE PeaKlliy, a TakkKe 001a1aTh HEKOTO-
pO¥ 001aCThIO IPUMEHEHUSI, BO3JEUCTBHS Ha OKPYKAIOLIYIO Cpely U T.JI.

Ilpumep 1.

BriOepute /1Ba BhICKA3bIBaHUS, B KOTOPBIX TOBOPUTCS O JINTHH KaK ITPOCTOM BEILIECTBE.

1) Jlutuii BcTpewyaeTcsl B IPUPOJE B BUAE COCIUHEHHH C alIOMHUHHMEM, KPEMHHEM
U KHCIIOPOZAOM.

2)  Jlutwii momy4aroT AIEKTPOITN30M paciiyiaBa COOTBETCTBYIOIIETO XJIOPHUA.

3) Cpeau meTauioB JIUTHIA o0naaeT HAaMMEHbIIEH MJIOTHOCTBIO, JIETKO IUIaBaeT Jake
Ha ITOBEPXHOCTH MacJIa.

4)  IlpemapaTbl TUTHS UCHOJIB3YIOTCS B MEULIMHE JUIS JIEUEHHUS HEKOTOPBIX 3a001eBaHUM

5)  HazpaHue nUTHUS IPOUCXOIUT OT APEBHEIPEUECKOI0 CIIOBA KAMEHb.

3anumuTe HoMepa BHIOPAaHHBIX OTBETOB.

OtBert:

Pexomenoayuu x pewenuio

1) B yrtBepxnenun 1 nguTHil yrnoMHHaeTcs Kak XUMHYECKUH DJIEMEHT, BXOSAIIMIA
B COCTaB CJIOJKHBIX BELIECTB, BCTPEYAIOLIUXCS B IPUPOJE B BUJIE MUHEPAJIOB.

2) B yrtBepkaeHuu 2 pedb UAET 0 crioco0ax MOMy4YeHUs: OPOCTOro BEIIeCcTBa — METall-
JINYECKOTO JINTHS.

3) B Bbicka3bIBaHUU 3 TOBOPUTCSI O CBOMCTBax JUTHS KaK MeTalljia, TO €CTh O JUTHU
KaK O IPOCTOM BEILIIECTBE.

4) B ytBepxaeHuu 4 JIMTUNA YIIOMUHAETCS KaK XUMUYECKUNA JIEMEHT, BXOJISIIUI B COCTaB
CJIOJKHBIX BEILECTB, UCTIONB3YIOLIUXCS B KAUECTBE MEAULIMHCKUX IIPENIapaToB.

5) B Bbicka3bIBaHUUM 5 TOBOPHUTCS O JUTHUHU KaK O XUMUYECKOM 3JIeMEHTe, 00 UCTOpHUU
IIPOUCXOXKIACHUS €r0 Ha3BAHMUS.

Ortser: 23




MCHTC.

Ilpumep 2.
BriGepuTe /1Ba BBICKA3bIBAaHUS, B KOTOPBIX TOBOPUTCS 00 ypaHe, KaKk O XUMHUYECKOM dJie-

1)
2)
3)
4)

5)

TIpUpOHBIT ypaH MPEICTABICH B OCHOBHOM CMECBIO BYX H30TOMOB — = U 1 U,
Ypau 0671a1aeT oHO# K3 HaMbOIIEe BRICOKKX IUIOTHOCTEH — 19,05 T/eM’.

VYpaHOBBIE MPOTHBOBECHI UCTIOIB3YIOTCS TSI YTSIKEIICHHSI TOHOYHBIX OOJIHIOB.
OxHMM 13 OCHOBHBIX MHUHEPAJIOB ypaHa SIBJSIETCS YPAaHUHUT, MPEACTABISIOMININ CO-
0011 cMech OKCHIOB PA3TUYHBIX TSKETBIX METAIIIOB.

VYpaH JIerko TOHET He TOJIBKO B BOJIE, HO U B PTYTH.

Pexomenoayuu x pewenuio

D
2)
3)
4)

5)

B yrBepknernn 1 peup uaér o0 ypaHe Kak O XMMHYECKOM SJIEMEHTE, KOTOPBIH
BCTPEYACTCA B IPpUPOAC B COCTABC COC}II/IHGHI/II\/’I B BH/I€ HECKOJIBKHNX HN30TOIIOB.
Bricka3biBaHMe 2 TOBOPUT 00 ypaHe Kak O IPOCTOM BEUIeCTBE, 001aJat0IIUM OIpe-
JENEHHON IIJIOTHOCTBIO.

B ytBepxxnenun 3 peub uaET 00 ypaHe Kak O IPOCTOM BEIECTBE, U3 KOTOPOTO U3ro-
TaBJIMBAIOT MPOTUBOBECHI JIJIsl TOHOYHBIX OOJIUIOB.

BrickaspiBanme 4 TOBOPUT 00 ypaHe KaKk O XUMHYECKOM DIEMEHTE, aTOMBbI KOTOPOTO
BXOJISIT B COCTAB CJIOKHBIX BEILIECTB.

B ytBepxknernu 5 peub HAET 00 ypaHe Kak O IPOCTOM BEIIECTBE, 00pa3er] KOTOporo
CIOCOOEH TOHYTh B BOZIE U PTYTH.

OtBer: 14

3adanus 015 camMoCcmosmenbHo20 peueHus

Bribepute nBa yTBep:KIEHHS, B KOTOPBIX TOBOPUTCS O Gocdope Kak O XUMUYECKOM

aJIeMeHTe (3/1ech M JaJjiee HCNOJIb3YHTe MoJie /sl 0TBeTa U3 npuMepa 1 Ha cTp. 9).

1) ®ocdop BXoAUT B cOcTaB OOIBIIONO YKHCIA BAXKHBIX OMOJIOTHYECKUX MOJIEKYJT

2) bensiii pochop orauuHO pacTBOpsieTcs B cepoyriepoae CS,.

3) Ilpu xpaHeHHH Ha BIAKHOM BO3/yX€ KpacHbIH (hochop MOCTENEHHO OKHUCIISETCSI.

4) Henocratok ¢pocdopa B opraHuzMe MpUBOIUT K 3200JI€BaHUIO KOCTEH.

5) Kpacueiit  ¢dochop Bcmecu ccepodl U XJIOpaTOM  Kajusl TPUMEHSIOT
B IIPOM3BOJICTBE CITHYEK.

BribepuTe aBa BhICKa3bIBaHMsI, B KOTOPBIX TOBOPUTCS 00 ATFOMHUHHH KaK O IPOCTOM

BELIECTBE.

1) B npousBoacTBe wu3AENHA OOBIYHO HCIONB3YIOT HE YUCTHIA  AIFOMUHUH,
a CIJIaBbI HAa €r0 OCHOBE.

2) Comu, comepkamue aJlOMUHAA B COCTaBE aHUOHA, HOCAT Ha3BaHUS aJlOMUHA-
TOB.

3) B nuTheBoii Boze cojiepKaHUE aAFOMUHUS HE JIOJDKHO MpeBbimarh 0,2 Mr/im.

4) B opranusMe uenoBeka aJllOMUHUN CIIOCOOEH HAKAILIMBAThCA B KOCTHOM TKaHHU.

5) Kpynueilimue npousBocTBa amtoMuHus HaxoasaTces B Poccun u Kutae.

Bribepute n1Ba BBICKa3bIBaHUS, B KOTOPHIX TOBOPUTCS O KOOANBTE KaK MPOCTOM Be-

LIECTBE.

1) KobGanbT BXOAUT B COCTaB IMaHOKOOIaMUHA — aKTHBHOM (popMbI BUTaMuHa Bj;.

2) Conepxanue KoOanbTa B Opranu3Me genoBeka cocrapiser 0,2 mr Ha 1 Kr Mac-
CBI TeJa.

3) Conepxanne KoOanbTa B MUTHEBOU BOJIE HE NODKHO TpeBbImatrh 0,01 mr/m.

4) KobGansT UCMONB3YIOT JIJISl H3TOTOBJICHUS XMMHUECKH CTOMKUX CIIJIaBOB.

5) Ilpu moBBIIEHHOM TemIiepaType KoOalIbT pearupyer ¢ rajJoreHamH.
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Bribepute 1Ba yTBEpKII€HUS, B KOTOPBIX TOBOPUTCS O XJIOPE KaK O MPOCTOM Bellle-

CTBC.

1)
2)
3)
4)

5)

[Ipy HOpMaNBHBIX YCIOBHSIX XJIOp MpPEACTaBIsIeT co00 SIIOBUTHIN Tra3 KENTO-
3€JIEHOIO 1BETA.

HauGonpimiee konuuecTBO XJIopa COAECPKUTCS B BOIE MOPEH U OKEaHOB.

[Tpu noHmwxkeHnn Temnepatypsl 10 —34°C XJI0p CTAaHOBUTCSI JKHUJIKHM.
MaccoBoe coaepxkaHUe XJOpa B UEIOBEYECKHUX MbIIax cocrtasisgeT 0,20—
0,52 %.

[Ipu ynoTtpe6neHuu MUIIM U BOABI YENOBEK IMONydaeT oT 3 A0 6T Xjopa exe-
JTHEBHO.

Bribepure nBa BBICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O OpoMe KakK O XMMHUYECKOM

OJICMCHTC.

)]
2)
3)
4)

S)

BpoM coaepkuTcs B MOPCKO BOJIE B BUIE COSTUHEHMIA.

Bpom ncnone3yercst st mpou3BOACTBA OOEBBIX OTPABIISIONINX BEIIECTB
Kunkuit 6pom JIerko B3aUMOJICHCTBYET C cepeOpoM

[Ipn xoMHaTHOM TemmepaType OpoM MpeAcTaBiseT coO0N THKEMYI0 KpacHO-
OypyI0 KHUJIKOCTb

Bbpom otHOocuTcs k VIIA rpynme u siBisieTcst raJoreHoM.

Bri6epute 1Ba yTBEpKIAEHMSI, B KOTOPBIX TOBOPUTCS O KAJIBLIMK KaK O XMMHUYECKOM

OJICMCHTC.

)]

2)
3)
4)
5)

Kanpuuit 1ocTaTouHo MSITKHM — €ro KyCO4eK MOXHO pa3pe3arb OObIYHBIM
HOYKOM.

B npupoze BcTpeyaercs 1mecTh U30TONOB KaJbIHs.

Kanbiuii akTHBHO B3aMMOJIEMCTBYET C BOJIOM, BBIJEISAS BOJOPO/I.

Kanbuuii moiayyaror myTéM 3JIeKTposin3a paciuiaBa ero Xjaopuia.

Henocrarok kKaibIus B KOCTAX YeJOBEKa MPUBOAMUT K Pa3IUUYHBIM 3a00JieBa-

HUAM.

Bribepute n1Ba BBICKa3bIBaHUS, B KOTOPBIX TOBOPHUTCS O PTYTH KaK O XMMHYECKOM

OJICMCHTC.

1
2)
3)
4)
5)

PTyTh BXOAUT B COCTaB KaJOMEIH U CYJIEMBI.

PTyTh 51IeTKO B3aUMOAECHCTBYET C CEpOM TPU KOMHATHOM TEMIIEpaType.
OCHOBHBIM MUHEPATIOM PTYTH SIBIsIETCA €€ Cynb(uI — KHHOBAPb.

W3 pa3ouTOro roHbIM XMMHUKOM TPalyCHUKA BBLIHIACH PTYTh.

[Ipu noBeIlLIEHHON TEMIIEpaType PTYTh 00pa3yeT TOKCUYHBIC MApPHI.

Bribepute aBa yTBEp)K/I€HUS, B KOTOPBIX TOBOPUTCS O MEIU KaK O MPOCTOM Bellle-

CTBC.

1))

2)
3)
4)
5)

Mene  NpakTHYECKHM  HE pacTBOpSIETCS B pa30aBICHHBIX  KUCIIOTaX-
HEOKHCITUTEIISIX.

B opranmzme kaxmoro uenoBeka Coaep:KuTCs nopsaka 80 Mr menu.
["anoreHnbI OMHOBAIEHTHOMN Meau OECIIBETHBI.

MaccoBas nomnst Menu B €€ OCHOBHOM KapOoHaTe cocTaBisieT 58%.

Menpb MIMPOKO UCTIONB3YOT JUISI IPOU3BOJICTBA CIIAaBOB, HAITPHMEp, OPOH3HI.
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10.

11.

12.

13.

14.

BI)I6epI/ITe ABa BBICKAa3bIBaAHUSA, B KOTOPBIX TOBOPUTCA O 6apI/II/I KaxK 0 XUMHYECCKOM
OJICMCHTC.

1) Conepxxanue 6apusi B 3eMHOI Kope cocTtasisiet okono 0,05 % mo macce.

2) Ilpum armocdepHOM [aBieHUU Oapuil TUIABUTCS IPH TEMIEpaType OKOJIO
700 °C.

3) Coeaunenust Oapus OKpaIIMBAIOT IUIaMsl Ta30BOM TOPENIKM B XapaKTEPHBIH
JKENITO-3€IEHBIN IIBET.

4) bapuii UCTIONB3YIOT IS OIVIOIIEHUS OCTaTKa ra30B B BAKyyMHBIX IPUOOpax.

5) bBapwuii nerko BBIACISIET BOJOPO/T U3 BOJIBI.

Bribepute nBa yTBEp)KIEHHS, B KOTOPHIX TOBOPHUTCS O MarHMM Kak O MPOCTOM Be-
LIECTBE.

1) OpnHUM U3 OCHOBHBIX MMUHEPAJIOB MarHus SBJSETCS JOJIOMHUT.

2) Maruuii Henb3s NOJIYYUTh JIEKTPOIM30M BOJHOTO PACTBOPA €TI0 COJIEH.

3) Xuopua MarHus XOpoIlo pacTBOPSIETCS B BOJIE.

4) Marnwuii o0najaeT CUIIbHBIMU BOCCTAaHOBUTEIIbHBIMU CBOWCTBAMH.

5) Marnuii 061a1a€T HEBBICOKOM 3JIEKTPOOTPHUIIATEIIHHOCTHIO.

Bribepute 1Ba BbICKa3bIBaHMSI, B KOTOPHIX TOBOPUTCS O HEOHE KAaK O XMMHYECKOM

JJIEMEHTE.

1) Heon pacnonoxen B VIIIA rpynne Ilepumoanueckoil cuctemsbl, SBISETCS
MHEPTHBIM Ia30M.

2) Heon He B3auMoOnencTBYET CO (HTOPOM.

3) HeoH 3aHMMAaeT MATOE MECTO IO PACIPOCTPAHEHHOCTH BO BeeneHHOM.

4) Heon ucnonp3yeTcs B KauecTBE XJIaJareHTa B KPUOI€HHBIX YCTAaHOBKaX.

5) HeoHOM 3anONHSIOT HEKOTOPBIE ra30pa3psIHbIE JaMIIbI.

Bribepute aBa yTBEp)KIEHUS, B KOTOPBIX TOBOPUTCSA O MEIU KaK O XHMHYECKOM

AJIEMEHTE.

1) Oxcun menu (I) obnagaer GONBIIMUM MACCOBBIM COJIEPKAHUEM MEIH, YeM OK-
cua meau (11).

2) Menp ycToitunBa K BO3JIEHCTBHUIO BOJBI.

3) Kiro4ueBsIM KOMIIOHEHTOM IPH TIOJTYYSHUH OPOH3HI SBJISCTCS METb.

4) Ilpu MOBBIICHHON TeMIiepaType MeIb B3aUMOJICHCTBYET C XJIOPOM U OPOMOM.

5) OcCHOBHBIM MUHEPATIOM MEAM ABIISETCS MAIAXUT.

Bribepure 1Ba BBICKa3bIBaHHS, B KOTOPBIX TOBOPHTCS O XpOME KaK O XUMHUYECKOM
AIIEMEHTE.

1) Xpowm mpencrasisier co00i TBEPBINA METaIT TOTy00BaTO-0€JI0TO IBETA.

2) XpoM macCUBHUPYETCsI B KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KUCIIOTaX.

3) AroM Xpoma COJIEP’KUT IIECTh BAJIEHTHBIX JIEKTPOHOB.

4) Xpom o0mamaeT BHICOKOW TBEPIOCTHIO.

5) Xpom urpaer BaxHYyIO pojib B )KMBBIX OPraHU3Max.

BriOepuTe nBa BBICKA3bIBAHUS, B KOTOPBIX TOBOPUTCS O IIMHKE KaK O XUMHUYCCKOM

AJIEMEHTE.

1) Iuak mpencTariseT co00il XpyMKHUid METaT TOTy00BaTO-0€JI0TO IBETA.

2) MW 3sBectHO 66 MuHepanoB nuHKa. Hanbomnee pacnpocTpanéHHbIN chaepuT, uim
IIUHKOBAsi 0OMaHKa

3) Cpennee conep:kaHue IIMHKA B 36MHOM Kope — 8,3+ 107 %.

4) Ilpum mNOBBIIEHHOW TeMmIeparype LHMHK JIETKO pearupyer ¢ cepoi
¢ oOpa3oBaHueM CyIb(puIa.

5) 1MHK — Ba)XHBIH KOMITOHEHT JIaTyHH, CTUIaBa IIMHKA C MEJIBIO.
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15.

16.

17.

18.

Bribepure 1Ba BhICKa3bIBaHHSI, B KOTOPBIX TOBOPHUTCS O HATPUH KaK O MPOCTOM Be-

IIECTBE.

1) Harpuii BXOgUT B COCTaB BCEX KMUBBIX OPTaHU3MOB.

2) Kuapk HaTpus B 3eMHOM kope coctasisier 25 kr/1T. CofepkaHue B MOPCKOH BO-
Ie B BuAe coeqnHennii — 10,5 /.

3) IlepBbIM NPOMBIIUIEHHBIM CIIOCOOOM MOJMY4Y€HHUS HATpHs Oblla peakius BOC-
CTaHOBJICHHUS KapOOHATa HATpUs yIIIEM IPU HATPEBAHUU CMECHU ITHUX BEIIECTB
B kene3noir émkoctu 10 1000 °C (cmoco6 JleBumis).

4) Merannuueckuii HaTpuUil HUCHOJB3yeTCSd KaK CHJIbHBIH BOCCTAHOBMTEIb
B METaJUTypruu.

5) ns B3pocabix HeoOxoaumas 103a Hatpusi cocrasisger S00—1500 mummmrpam-
MOB B CYTKH.

BreiObepure 1Ba BBICKAa3bIBaHUS, B KOTOPBIX TOBOPHUTCS 00 yriepome Kak

0 XUMHUYECKOM 3JIEMEHTE.

1) VYmepoa moctymnaer B OKpY’KaroIlylo cpelly B COCTaBE BBIXJIOMHBIX I'a30B aBTO-
TPAaHCIOPTA, TIPU C)KUTAHUM YIS U PA3IMYHBIX YIIIEBOJOPOIOB.

2) CrnocoOHocTh yriepoja 00pa3oBbIBaTh MOJIMMEPHBIE IETIOUYKH MOPOXKIAET Or-
POMHBIH KJIacC COSTMHEHHH, Ha3bIBAEMBIX OPTaHUYECKIMHU.

3) CBoOoaHbIif yriiepo BCTpeuaeTcs B IPUPOAE B BUAE alMasa u rpadura.

4) Tlpu oOBIYHBIX TEMIIEPATypax YIJIepoJ XHUMHUYECKH MHEPTEH, MPHU JOCTATOYHO
BBICOKHX TeMIIeparypax COCAMHSETCS CO MHOTUMH JJIEMEHTaMH, TPOSBISET
CHJIbHBIE BOCCTAaHOBHUTEIIbHBIE CBOICTBA.

5) B mpupozae BcTpedaeTcsi MUHEpas LIYHTUT, B KOTOPOM COJEPKHUTCS Kak TBEp-
it yriepon (<25 %), Tak | 3HAUUTENIbHBIE KOJIMYECTBA JHOKCHIA KpEM-
Hus (=35 %).

BeiGepute 1Ba  BBICKa3bIBaHHS, B KOTOPBIX TOBOPUTCA O KHCIOPOJE  Kak

0 XMMHUYECKOM DJIEMEHTE.

1) Kucnopon cnabo pacTBopsieTcs B BOJE.

2) XKuaxuit KUCIOPOA MpenCTaBIsieT coO0M OIeIHO-TOTYOYI0 KHUIAKOCTb.

3) B mepokcumax creneHb OKUCIEHHS KUCIOpOsa paBHa —1.

4) CMech XKHUJIKOTO KHCIOPOAA M XKHJIKOTO 030Ha — OJMH M3 CaMbIX MOIIHBIX
OKHCIIUTEJIeH paKeTHOTO TOIIUBA.

5) Ha momto xucnopona npuxoautcs okoio 60 % mMacchl 3eMHOM KOPBI.

BriOepure 1Ba BBICKa3bIBaHUS, B KOTOPBIX TOBOPHUTCS O TEIMU KaK O MPOCTOM Be-

IIECTBE.

1) Tenuit u3BIEKaOT W3 MPUPOTHOTO U HEPTIHOTO Ta30B; MHUPOBBIC 3amachl Olle-
HHUBAIOTCS B 45,6 Miipa M>.

2) Tenuii UCTIONB3yeTCsl B IBIXATEIBHBIX CMECSX ISl TTyOOKOBOIHOTO TIOTPYXKe-
Hus (0aTIoH A7s TaliBUHTA).

3) Ilo pacnpocTpanéHHOCTH BO BceneHHol renuil 3aHMMaeT BTOPOE MECTO OCIIE
BOJIOPO/IA.

4) TIpHpOIHBIH TeHil COCTOUT M3 ABYX CTabWIBHBIX H30TomoB: ‘He (99,99986 %)
1 TOpasno 0olee peaKoro *He (0,00014 %).

5) Tenuit He 0Opa3yeT yCTONYHUBBIX XUMUYECKUX COCTUHEHUH.
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19.

20.

Bribepure 1Ba BbICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS 00 a30T€ KaK O XUMHUYECKOM

OJICMCHTEC.

1))
2)

3)
4)

5)

A30T mnpuUMEHseTCs KaK WHEpTHas cpeaa sl MHOXECTBA XUMHUYECKUX
U TEXHOJIOTUYECKHUX MPOLIECCOB.

A30T — OAMH U3 OCHOBHBIX OpPraHOTEHOB, BXOIAIIMX B COCTAaB OEJIKOB
U HYKJIEMHOBBIX KUCIIOT.

B Boznyxe a3ora cogepxutcs npumMepHo 78 % 1mo o0bEMy.

A30T B IPOMBIIUIEHHOCTH MOITYYal0T (PPaKIIMOHHON MEPErOHKOM )KHUIKOTO BO3-
ayxa.

OOmiee cozmepkaHue a30Ta B OpraHM3Max COCTaBisieT Oojee 25 MIIpA TOHH,
00JIBIIIOE KOJIUYECTBO a30Ta HAXOAUTCS TAKKe B TIOYBE.

BBI6epI/ITe J[Ba BBICKA3bIBAHH, B KOTOPBIX 'OBOPHUTCA O KECJIC3C KAaK O IIPOCTOM BC-
ICCTBE.

1))
2)
3)
4)

5)

Kene3o kopponupyeT Ha BO3AyXe MPU BBICOKUX TEMIIEpATypax WA MPH BBICO-
KOM BIIAYKHOCTH.

Jlist sxenesa Hanboliee XapakTepHBI CTEMEHN OKUCTIeHUs +2 1 +3.

Keneso(IIl) gaie Bcero mposiisieT ciiadble OKUCIUTEIBHBIE CBONCTBA.

Kene3zo B BHUIE MEIKOIUCIIEPCHOTO TOPOIIKa 00JagaeT MUPOPOPHOCTHIO
1 00pa3yeT jKeJIe3HYI0 OKAIINHY.

B opraausme B3pocioro dyenoBeka ComepKUTCs OKOIo 3—4 TpaMMOB JKeJie3a.
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3AZJAHHUE 2

3Hamb u noHumams CTPOCHHE aTOMOB MepBbIX 20 XxuMUUYecKux 3eMeHToB [lepuoanye-
CKOHM cucCTeMBbl. Ymemb 00bicHAmMb CBSI3b TOJOXKEHHs dyeMeHTa B [lepuoamueckoil cucteme
C YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB U 3apsij
snpa, oOllee YUCIO SJEKTPOHOB), PACIpPEACIICHUEM 3JIEKTPOHOB IO YHEPTETUYECKUM YPOBHSIM
aTOMOB TEPBBIX TPEX MEPUOOB, KM U KAJBLUS; YMemb UCNOIb308aMb MOJEIH JIJIsl O0BsICHE-
HUS CTPOCHUS] aTOMOB U MOJIEKYJI.

Kaxp1it aToM COCTOUT M3 MOJIOKHUTEIBHO 3apsHKEHHOTO Spa U 3JIEKTPOHOB, PacIofio-
KEHHBIX B MPOCTPAHCTBE BOKPYT HETrO. SApo B CBOIO ouepenpr COCTOWT U3 MPOTOHOB, 00Iamaro-
IIUX TIOJIOKUTEITLHBIM 3apsiIoM, U He3apsDKEHHBIX HEUTPOHOB. YHCIIO TPOTOHOB PaBHO MOPSIAKO-
BOMY HOMEpY Z 3JIeMEHTa, a HEUTPOHOB — pa3HUIIE MAacCOBOTO YHUCIa A U MOPSAJIKOBOTO HOME-
pa Z. Yucno >1eKTPOHOB B aTOME TAKXKE PABHO €ro mopsakoBomy HoMmepy Z. TouHoe mectomno-
JIOKEHUE KaKJIOTO M3 3JIEKTPOHOB B MIPOCTPAHCTBE OMPEEITUTh HEBO3MOKHO, OTHAKO MOKHO BBI-
JIeTUTh 007aCTH, TJI€ OH MOXKET HaXOJHUTHCS C BEPOATHOCTHIO BhIle 90%, KOTOpBIC HAa3BIBAKOTCS
opbuTanaMu | 007a1al0T pazHoil »Heprueil. Ha mepBoM sHepreTMdyeckoM YypOBHE HaXOIUTCS
Uik ogHa chepudeckas 1s-opOuTaiib, HA BTOPOM — O/lHA cepruueckas 2s-opOuTanb U TPU TaH-
TeneoOpaszHbie 2p-opOuTanu. HaumHas ¢ TpeThero SHEPreTHIeCKOr0 YPOBHS JIOTIOTHUTEIBHO T0-
aBIsitoTC TATh d-opOuTaneit, a c y€rBeproro— cemb f-opOurtaneil. HamomHuM Bam, dYTO
Ha KOKI0W W3 opOHTalIel MOXKET pacroyiaraTbCsi He 0ojiee JABYX AIJIEKTPOHOB, TMO3TOMY oOIIee
YUCJIO DJIGKTPOHOB HA N-OM JHEPTeTUYECKOM YPOBHE HE MOXKET MPEBBINIATH 2n°: Ha IePBOM
YpOBHE He 0oJiee JABYX 3JIEKTPOHOB, HAa BTOPOM — HE Oojiee BOCHMHU. DIIEKTPOHHBIE KOH(DHUTYpa-
MU DJIEMEHTOB TEPBBIX YETHIPEX IMEPHOJOB BhI MOXETE€ HAWTH B MPUIOKECHHH K IOCOOHIO.
BHemrHue 9ANEeKTpOHBI, PACHOIOKEHHBIE HAa S- U P-OpOMTANSIX, a TakkKe MpeABHENIHUE
d-anexkTpoHbl B ciiydae d-32M€MEHTOB MOTYT NPUHUMAaTh yd4acTHE B OOpa30BaHUM CBS3EH
Y HA3BIBAIOTCS BAJICHTHBIMHU. UWCIIO BAJICHTHBIX JJICKTPOHOB B CIydae S- M P-JIEMEHTOB PaBHO
HOMEpY TPYMIIBI, B KOTOPOU PACIOIOKEH AIIEMEHT.

Ilpumep 1. Ha pucyHke m300pakeHa MOJEIbh aToOMa XUMHUYECKOTO AJIEMEHTA. 3alullInTe
B Tabnmuily Homep Tpymmbl (X), B KOTOPOW JdaHHBIM XUMHYECKHHA DJIEMEHT pPacCIONOKeH
B [lepronnueckoii cucteme, u uncio nporoHoB (Y) B sape ero atoma. Jlyig 3amucu oTBeTa HcC-
noJp3yiiTe apabckue nugpsl.

¢2)

XY

OTtBer:

Pexomenoayuu x pewenuro

OO011ee KOJIMYECTBO AJICKTPOHOB B aTOME 3JIeMeHTa paBHO 2 + 8 +4 = 14, mo3tomy 3TO
KpeMHHi Si, oOnamaronuii  TOPSAKOBEIM  HOMepoM 14. B mepuoguveckoil  cucTeme
OH pacrnionoxeH B [VA rpymre.

Omeem: 414

Ilpumep 2. 3anuiuuTe B 1I0JE€ OTBETA HOMEP MEPUOJA U HOMED TPYIIIBI XUMUUYECKOTO dJIe-
MEHTa, B siipe KoToporo Haxomautcs 20 mpotoHoB. [y 3amucu OTBETa MCHONb3yHTE apaOckue
uQpHL.

Pexomenoayuu x pewenuio

AtowMm, B siipe koToporo coaepxkurcs 20 nIpoToHOB, 00MagaeT MOpsiAKOBEIM HOMepoM 20.
Oro kanpuuii Ca, pacrionoxxeHHsli B 4 nepuoze u 1A rpymnme.

Omeem. 42
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IIpumep 3. Ha pucyHke nzo0paxxeHa MoJielb CTPOEHUS SApa aToMa HEKOTOPOTO XMMHYe-
CKOTO 3JIEMEHTa. 3aluIINTe B TAOMUIYy €ro MopsakoBbld HOMep (X) M YMCIIO BaJEHTHBIX DJIEK-
TpoHOB B ero arome (Y). JlJist 3amucy oTBeTa HCIONIB3YHTE apaOCKue QP

@ — IIpoToHs!

@ — Heiitponsl

Pexomenoayuu x pewenuro

ATOM, B siIpe KOTOPOTO CONEPKUTCS 3 MPOTOHA, 00JIaIaeT MOPSAIKOBEIM HOMEpPOM 3. DTO
TUTHHA, Haxonsmuiics B IA rpynme u MMeroImui Ha CBOEH BaJEHTHOM OOONOYKE JHIIL OIWUH
2S-31EKTPOH.

Omeem: 31

3adanus 015 camocmosmenbHo20 peuleHus

1.  Ha pucynke n3o0paxeHa cxema pacrpezesneHus MIEeKTPOHOB IO IEKTPOHHBIM CIIO-
SIM aTOMa HEKOTOPOTr'0 XUMUYECKOTO AJIEMEHTA. 3alHIINUTe B TaOIUILy HOMEpP TPYIIIIbI
(X), B KOTOpO# JaHHBIN XMMHUYECKHUI 3JIEMEHT pacnoyioxkeH B [lepuoanyeckoit cuc-
TeMe, W BenuuMHy 3apsaa anapa (Y) ero aroma. [l 3ammcu OoTBETa MCHOJB3YyHTE
apabckue nudpsl (31ech M Aajiee UCMOAb3YHTe TadaMIy /sl 0TBeTa U3 NMpUMe-

pa 1 Ha crp. 15).
)

2e 8e 3¢
2. 3aHI/IH_II/ITe B IIOJIC OTBETA 4YHUCIO Z-)J'ICKTpOHOB B OCHOBHOM COCTOJAHUU (X)

1 KOJIMYECTBO DJIEKTPOHHBIX 000JIOUEK XUMHUECKOTo 3eMeHTa (Y), Ipo KOTOPOTro
cofepkuT 3 mpoToHa. [[is 3amucu oTBeTa UCTONb3yiiTe apabckue nudpsl.

3. Hapucynke wu3zo0pakeHa MOj€Ib aToMa XHUMHUYECKOTO O3JEMEHTA. 3arMIIuTe
B Tabnuiyy HoMmep nepuoza (X), B KOTOPOM JAHHBI XUMHYECKUH 3JIEMEHT pacIo-
noxeH B llepmognueckoit cucreme, W YUCIO BAJIEHTHBIX EKTpOHOB (Y) B atome
3TOT0 XMMHUYECKOT0 IeMeHTa. J{JIs 3anucu OTBETa UCTIONB3YyiiTe apaOckue HUuQpBI.

4. Ha pucyHke n300pax€Ha MOJIENIb CTPOSHHS siipa aToMa HEKOTOPOTO XUMHUYECKOTO
SNIEMEHTa. 3amuIluTe B TaOMUIy YHCIO 3JIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM
cinoe manHoro aroma (X) u ero maccoBoe uucio (Y). [ns 3ammcu oTBeTa MCIOJNb-
3yiite apabckue udpsl.

@®— IIpoTOHBI

© — HeiiTpoHsl

5.  3anummuTe B mose oTBeTa NOpsAKoBbId HoMep (X) u Homep rpynmbl (Y) XUMHUECKO-
IO 2JIEMEHTA, aTOM KOTOPOTO COAEPKUT 9 MpOTOHOB. JlJI 3alMCH OTBETA MCIIOJIb-
3yiTe apabckue udpsl.
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10.

11.

3anumuTe B 1MOJIE OTBETA YHCIIO AEKTPOHHBIX 0001049eK (X) U KOINYEeCTBO BaJICHT-
HbIX 1eKTpoHOB (Y) aroma kanus. [l 3amMcu OTBETa UCHOJNB3yiiTe apabckue

UQPHI.

Ha pucynke nzobpakeHa MOAETh aTOMa XUMUYECKOTO JIeMEHTa. 3alHIIuTe B TIOJIe
OTBETa HOMEP MEepHoJIa, B KOTOPOM PACIOJIOKeH deMeHT B [lepuoauueckoii cucre-
M€, ¥ YUCIJIO €r0 BAJICHTHBIX DJIEKTPOHOB. [l 3amMcu OTBETa HMCHOJIB3YHTE apad-
CKHE IUQPHI.

“z)

Ha pucynke n3oOpaxkeHa MOJIeJIb CTPOEHUS siApa aToMa HEKOTOPOro XMMUYECKOTO
sNeMeHTa. 3anuiuTe B Tabnuiyy maccoBoe uucio (X) u nopsakoBbiii Homep (Y)
JaHHOTO 37eMeHTa. [l 3anucu oTBeTa CHob3yiTe apadckue Huphl.

0O ®— IIpoToHsl

&9 O — Heiitponsr

Ha pucynke nzobpakeHa MOeNb aTOMa XUMHUYECKOTO JIeMEHTa. 3aluIluTe B Mo
oTBeTa HoMmep rnepuoza (X), B KOTOpoM OH pacnonoxeH B [lepuoanueckoii cucreme,
Y YUCJIO HEUTpOHOB B ero saape (Y), eciu ero mMaccoBoe uucio paBHo 23. [lns
3aMKcu OTBETA UCHOJIb3yHTe apadckue Nuphl.

412

Ha pucynke nzobpakeHa MOeNb aTOMa XUMHUYECKOTO 3JIeMEHTa. 3aluIlIuTe B ToJe
OTBETa MOPSAKOBBIM HOMep 3Toro snemeHTa (X) u HoMep rpynmnsl (Y), B KOTOpoi
OH pacnionokeH B llepuonuueckoit cucreme. [l 3ammMcu oTBETa MCIONb3YHTE
apabckue udpsl.

Ha pucynke wuszo0paxeHa cxema paclpelesieHUs] 3JeKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMa HEKOTOPOTr0 XMMMYECKOIO 3JIEMEHTa. 3aluIINTe B TaOIUIly HOMEp
BHEIIIHEr0 3aloJIHEHHOTO JHEPreTUYecKoro ypoBHS (X) M YHMCIO BaJEHTHBIX
anekTpoHoB Ha HEM (Y). [lnst 3anucu oTBeTa ncnonb3yiiTe apabckue nudpsl.

2))

2e8e
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12.

13.

14.

15.

16.

17.

18.

19.

20.

Ha npuBenénHoM pucyHke wu300pakeHa sueiika Ilepuonmndeckold  CHUCTEMBI
C JaHHBIMHM O XUMHYECKOM 3JIEMEHTE. 3aluIIUTe B II0Je OTBETa HoMep Ipynmsl (X),
B KOTOPO# pacIoJIOKeH XUMUYECKHI dIIEMEHT, 1 o01iee ynucio npotoHoB (Y) B ero
arome. J[J1s 3aIMCH OTBETA MCTIONB3yHTE apabckue HUdpsI.

13

Al

27,0

3anuiuTe B [0JIE OTBETa MaccoBoe 4Hcio (X) aromMa HEKOTOPOro XMMHYECKOTO
SNIEMEHTA U YMCJIO BAJIEHTHBIX 37EeKTPOHOB (Y) B HEM, €CIM €ro SApO CONEPKUT
3 mpotoHa u 4 HelTpoHa. /s 3anucu oTBeTa NCHONB3YyiiTe apabckue HupHI.

ATOM XMMHUYECKOTO DJIEMEHTA COEPKUT BCETO 5 AMEKTPOHOB. 3aNUIIUTE B TIOJIE OT-
BeTa 3apsn sapa atoma (X) u Homep rpynmsl (Y), B KOTOPOH HaXOAUTCS 3TOT dJie-
MeHT B [leproguueckoii cucTeMe XUMUYECKUX AJIEMEHTOB. {5 3amucu oTBeTa uc-
noJb3yiTe apadckue UdpHI.

XUMUYECKUH  DIEMEHT  PacloNOKeH B TPETbeM  MEpHoAe  TaOHIIBI
J.U. MenneneeBa u COAEPKUT 6 BAJCHTHBIX AJIEKTPOHOB. 3aNUIIUTE B MOJIE OT-
BeTa 3apsa sapa atoMa (X) u Homep rpynnsl (Y), B KOTOPOM HaxXOJUTCS 3TOT
aneMeHT B [lepuognueckoil cucteMe XMMHUYECKUX 3JIeMeHTOB. JJis 3anucu oTBe-
Ta UCIONIb3YHTE apabckue uudpsl.

Anpo aroMa XUMHUYECKOTO JIEMEHTA CONEPKUT 15 MPOTOHOB. 3aUIINTE B I1OJIE OT-
BETa YHCIIO BAJIEHTHBIX AMEKTPOHOB (X) u HoMep nepuoja (Y), B KOTOpOM HAXOAMT-
csl OTOT 2neMeHT B Ileproanueckoil cucreMe XUMUYECKHUX dIeMEHTOB. [l 3amucu
OTBETa UCHOJb3yiTE apadckue Huphl.

ATOM HEKOTOPOTO XHMHYECKOTO 3JIEMEHTa BTOPOTO IEPHO/Ia MMEET OIWHAKOBOE
YHCII0 IPOTOHOB M HEHTPOHOB, a YHCIIO BAJIEHTHBIX AJIEKTPOHOB PaBHO 4. 3anuinTe
B mosie oTBeTa 3apsy sapa (X) u maccooe uncio (Y). st 3amucu oTBeTa MCIOJb-
3yiite apabckue udpsl.

ATOM HEKOTOPOTO XHMHMUYECKOTO 3JE€MEHTa COAEpKUT B sape 10 HEHWTpoHOB,
a Ha BHEITHEM yPOBHE TOJBKO | BaJIeHTHBIN AJICKTPOH. 3alUIIUTE B TI0JIE€ OTBETA 3a-
psan sapa aroma (X) u HOMep Tpynmbl (Y), B KOTOPOM HAXOAUTCS ITOT DIEMEHT
B [lepnoanueckoil cucTeMe XMMHYECKHX AJIE€MEHTOB. [l 3amucu OTBETa MCIONb-
3yiiTe apabckue udpsl.

3anuimuTe B MOJIE OTBETa MaccoBoe 4ucio (X) aromMa HEKOTOPOTO0 XMMHYECKOTO
AIIEMEHTA U YKCJIO BaJIEHTHBIX 3JIEKTPOHOB (Y) B HEM, €CIIU PO €ro €AMHCTBEHHO-
r0 CTAa0MIIBHOTO M30TOMA COAEPKUT 5 HEUTPOHOB. J[J1s1 3amucu OTBeTa UCTIOIB3YHTe
apabckue udpsl.

3anumuTe B nojie oTBeTa 3apsa] aapa aroma (X) u Homep rpymmsl (Y), B KOTOpOi
HAXOJIUTCS ATOT AeMeHT B Ilepuonnyeckoil cucreMe XMMUUECKUX JIEMEHTOB, €CIIN
aToM COJEpXKUT BCEro 2 ayeKTpoHa. /[ 3amucu oTBeTa MCHOJb3yHTe apadckue

nudpsr.
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