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HOACHUTEJBHASA 3AIINCKA

[IporpaMma 1o XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanusi, npeacrasieHHbix B ®I'OC OO0, a Takke Ha OCHOBE (enepaabHOi pabodel mporpaMMel
BOCIHUTAHMS U C YYETOM KOHIICMIIMU MPENoJaBaHusl yueOHOro npeaMera «XuMHs» B 00pa30BaTEIbHbBIX
opranusanusax Poccuiickoit denepanun.

[IporpamMmMa no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0IIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMHU Y4eOHOrO MpeaMeTa, yCTaHABIMBAeT 00s3aTelbHOE MpPEeAMETHOE
coJiep>kaHue, MpeaycMaTpUBaeT pacipelie]ieHHe ero Mo KjaccaMm U CTPYKTYpHUpOBaHUE IO pasjeiaM U
TEMaM IporpaMMmbl IO XHMHH, OIPEAEHAET KOJUYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKU
COJIep’KaHusl, PEeKOMEHAYEMYIO MOCIEeI0BATEIIbHOCTh M3YyYEHUS! XUMUU C YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO IpOIecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaromuxcs,
oTpeziesisieT BO3MOXKHOCTH IpeaMeTa JJisl peau3alud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeNbHON MPOTPaMMBI Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs, a TakKe TPeOOBAHWN K
pe3ynbrataM OOyueHHUsi XMMHHM Ha YpOBHE IleJiedl M3ydeHHs IpelMeTa U OCHOBHBIX BUOB y4eOHO-
[I03HABATEJIbHOM JIEATEIbHOCTU 00YUaIOLIETrocs 0 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHHEe XUMHH CIY)KUT OCHOBOH nsi (OPMUPOBAHHUS MHPOBO33PEHUS OOYYArOIIErOCs, €ro
MIPEJICTABICHU O MaTepUallbHOM €IAMHCTBE MMpA, BAXHYIO pOJIb HUIparoT (opMHpyeMble XUMHEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALIICHHUSIX SHEPTUU U 00 IBOJIOIUH BEIIECTB B IPUPOE, O MYTAX PEHICHUS
III00ATBHBIX TIPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHCBOM, YHEPIETHUCCKOH, MUIIEBON H
9KOJIOTHUECKOM 06e30MacHOCTH, MPOoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMHUPOBAHUS KYIBTYPHI
JMYHOCTH, €€ 001mel 1 QyHKIIMOHATEHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHNE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronuxcs, HaBbIKOB
UX CaMOCTOSITENIbHOM Y4eOHOH JesATeNIbHOCTH, IKCIEPUMEHTAJIbHBIX WU MCCIEAOBATEIbCKUX YMEHH,
HE0OXOIMMBIX KaK B MOBCEIHEBHOM KU3HH, TaK U B IPO(GECCUOHATIBLHON eI TeNbHOCTH;

3HaKOMHT CO CHEenU(UKON HAayYHOTO MBIIIICHHS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3IIIAZa Ha
€IMHCTBO TPHUPOJABI U YETOBEKa, SBJSETCS OTBETCTBEHHBIM 3TarioM B (HOPMHUPOBAHHHM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTH O0y4aroOUINXCs;

CocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOLIEHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B KOJOTMYECKOE 00pa3oBaHUe 00ydarOIIUXCsl.

JlaHHBIe HampaBJeHUs B OOYUYEHUM XUMHH 00ECIEeUMBAIOTCS CHEeUU(UKON copepikaHus yd4eOHOro
IpeMeTa, KOTOPBIN SABIISETCS MEeJaroruecky aJanTHPOBaHHBIM OTpakKeHHUEM 0a30BOIl HayKu XMMHUU Ha
OIIpEACIEHHOM JTaIe €€ Pa3BUTHUS.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0O0IIero oO0pa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
OOyYalOIMMUCS CHCTEMbI TEePBOHAYAIBHBIX TOHITHA XHMHH, OCHOB HEOPraHHYECKOW XHMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TTOHSITHI OPraHNYECKON XUMHUH.

CtpykTypa coaepkaHusi IPOrpaMMBbl 10 XUMUHN c(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO TOIX0/a K
e€ uzydenunto. Coziep>kaHue CKIIJbIBAETCS U3 CUCTEMBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O6e 3TU CHCTeMBI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— MpEeCTaBIEHUHN 00 ANIEKTPOIUTHYECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckne 3HaHMs pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYUYEHHBIX U OCMBICIIEHHBIX
(hakToB, pa3BUBAIOTCSA MOCIIEOBATEILHO OT OJTHOTO YPOBHS K JPYrOMY, BBIOJHAS (PYHKIUHA 0ObSICHEHUS
U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEM NMPAKTHUUECKOTO NPUMEHEHHUS U NOIY4YECHHUS
M3Yy4aeMbIX BEILECTB.



OcBoeHHE TIPOrpaMMBbI IO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTABJISIFOLIEH HAyYHON KAPTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPUPOJIbI, IEHHOCTHOIO OTHOILIECHHUS K
Hay4HOMY 3HAaHMIO M METOJlaM TMO3HaHMs B Hayke. V3ydeHHe XMMHUU MPOUCXOAUT C IMPHUBIICUYCHUEM
3HAHUHN W3 paHee M3YYCHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuidl Mupy», «bruonorus. 5—7 Kiacce» u
«®Dusuka. 7 Kmacey.

[Ipy u3ydyeHUHM XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUM OCHOB XHMHMUYECKON HAyKW Kak
00JacTl COBPEMEHHOTO EeCTECTBO3HAHMS, MPAKTHUYECKON [EATEIHHOCTH YelIOBEKa M KaK OJHOTO U3
KOMITIOHEHTOB MHUPOBOH KYJIbTYphl. 3afada y4yeOHOro mpeaMeTa COCTOMT B (OPMHUPOBAHUHU CHUCTEMBI
XUMHYECKUX 3HAHUH — BaXHEWINUX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETHUYECKUX TOJOXKEHUH,
JOCTYMHBIX 0000IIeHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPUOOMICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPU HM3YyYEHUU BEIIECTB U XMMHUYECKUX DPEAKINi, B (POPMUPOBAHUU U PA3BUTHH
M03HABATENbHBIX YMEHUN M UX NPUMEHEHUHU B y4yeOHO-IIO3HABATEIbHOW M y4eOHO-UCCIIEI0BATENbCKOM
JeSTeIbHOCTH, OCBOCHUU TPABHII 0€30MIaCHOTO OOpAICHHSI C BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipu u3ydeHnr XMMHUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUsl BaXKHOE 3HAUYECHHE MPUOOpenn
TaKHe 1eJId, KaK:

— (GOpMUPOBAHHE WHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY TIPUHSATHIO PEIICHUH, CIOCOOHON amanTHpOBaThCS K OBICTPO
MEHSFOLUIUMCS YCIIOBUSIM JKM3HU;

—  HaAmNpaBIIEHHOCTh OOYYCHHMSI Ha CHCTEMaTHYeCKOoe MPUOONICHHE OO0yJarommxcs K
CaMOCTOSITENIHOM T03HABaTEeNbHON AESITeNbHOCTH, HAyYHBIM METOJaM IO3HaHUA, (HOPMHUPYIOIINM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedyeHre  YCJIOBHM, CHOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYAIOUIUMUCS  OMbITa
pa3HOOOpa3HOW NEATEIBHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIIOYECBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbIX BUOB JIEATEIBHOCTH;

— (hopmupoBanue 00mEeH (HYHKIMOHATFHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHUI OOBSICHITH U OLIEHUBATH SBICHUS OKPY)KAIOIIET0 MUPA, UCIOJIb3Ys 3HAHUS U ONBIT, OTy4YEeHHBIE
IPY W3YYCHUU XWMHUH, MPUMEHSITh WX MPH PEIICHUH MPoOJIeM B TOBCETHEBHOW KU3HU H TPYIOBOM
NEeSATEIbHOCTH;

— (dopMupoBaHHEe Yy OOYYAIOMIMXCS TYMAaHUCTHYCCKHX OTHOIICHWA, ITOHUMAHHS I[CHHOCTH
XUMHUYECKUX 3HAHHWM AJI BBIPAOOTKU KOJOTHYECKH I€1eCO00pa3HOro MOBENEHUsI B OBITY U TPYIOBOM
NESTETLHOCTH B IEJISIX COXPAHEHUS CBOETO 37J0POBbS U OKPYKAIOIICH MPUPOTHON CPEJIbL;

— pa3BUTHE MOTHUBAIMU K OOYyYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO M CaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaMpPaBIEHHOCTH JAJIbHEUIIET0 00y4YeHHUSI.

OO0miee 4YKCIIO YacoB, OTBEIEHHBIX JUISI W3YYEHUS XHMHUHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiuseT 136 yacoB: B 8 kiacce — 68 yacoB (2 Jaca B Heflelnto), B 9 kiacce — 68 gacoB (2
yaca B HEJICJIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

HepBOHa‘laJILHBIe XUMHNYECCKUEC NNIOHATUA

[Ipeamer xumuu. Poib XMMHUM B )KM3HU YeJIOBEKa. XMMHs B CUCTEME HayK. Tena v BellecTBa.
du3nueckrue CBOMCTBA BEIIECTB. ArperatHoe coctosHue BemiecTB. [loHaTHe 0 MeTonax MO3HAHUS B
xumun. Yucteie BeniectBa U cMecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 31eMEHThl. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. lIpocTsie u
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX O3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTENbHAsE aTOMHas Macca. OTHOCUTENbHAas MOJEKYJsipHass macca. MaccoBas
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomuuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KoaudecTBa, MAacChl M 4HCIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHUH.

®u3znueckue U XUMUYECKUE SIBJICHUS. XMMUYECKAsl peakluus U €€ NPU3HAKU. 3aKOH COXPAHEHMS
Macchl BemlecTB. XWMHUYecKue ypaBHeHHs. Kiaccupukamuss XMMHUYECKHX peaknuid (COeIUHEHUS,
pasnoKeHus, 3aMeleHus, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHYECKOH NOCYAOM, IpaBujiaMu paOOThl B J1a0OpaTOPUU U NMpUEMaMH O0paleHUs
c JnabopaTopHbIM OOOpyAOBaHWEM, H3y4Ye€HHE U ONUcaHhe (PU3UYECKHX CBOMCTB 00paslioB
HEOPTraHMYECKUX BEIIECTB, HaOMIOJeHHE (QU3MUECKUX (IUIABJICHHE BOCKA, TAasHUE JIbJa, PACTUPaHUE
caxapa B CTYIIKe, KUIIEHHUE U KOH/ICHCAIUs BO/bl) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATMBAHIE METHOM
MPOBOJIOKH, B3aUMOJCHCTBME MeJa C KHCIOTOW) SIBJICHHWH, HAOMIOJEHHE M OIKUCAHHUE TPU3HAKOB
MIPOTEKAHUS XUMUYECKUX PeaKIHil (pa3okeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOJICHCTBHE JKelie3a ¢ paCTBOPOM COJIU
meau (1), uzydyenue crnoco0oB paszieleHus] CMECei: ¢ MOMOIIBI0 MarHUTa, (YUIBTPOBAHUE, BHIIIAPUBAHHE,
JUCTWIUISILMS, XpomaTorpadus, NpOBEAEHHE OYMCTKHM IOBAPEHHOW COJIM, HAONIOJEHHWE U OINMCAHUE
pe3yabTaTOB MPOBEIEHHUS OIbITa, WIUIHOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE MOJENeH
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u npocToe BeriecTBo. Haxoxnenue
KHUCJIOPO/a B MpUpOJIe, GU3NUECKHEe U XMMUYEeCKHe CBOMcTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kucinopona. CrnocoObl TOTy4YyeHHs KHCIOopoJAa B JIabopaTOpUU U MpOMbIIIeHHOCTH. Kpyrosopot
Kuciaopoaa B npupoze. O30H — ajioTponHast MOAU(pUKALUSA KUCIOpOa.

TemnoBoit  3p¢dekT XUMUYECKOW peakuuH, TEPMOXUMHUYECKHME ypaBHEHHA, 3K30- U
SHAOTEPMHUUYECKHE peakUHU. TOIUIMBO: yroip M MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHHE NAapHUKOBOIO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mpupope, (pusnyeckue u
XUMHUYECKHE CBOICTBaA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTsl u comnu.

MosnsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBorcTBa BOJIbl. Bona kak pactBopuTtenb. PactBopbl. HachllieHHbIE M HEHACHIIIEHHBIE
pacTBopbl. PacTBopuMOCTh BelecTB B BoJe. MaccoBas A0js BEIIECTBA B PAcTBOpE. XHMMHUYECKHE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponp pacTBOpOB B IPHUPOAE M B JKHU3HU 4YesloBeKa. KpyroBopor BOJIbI B
IIpUPOAE. 3arpsiI3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOI.

Knaccudukanmmss  Heopranmueckmx  coemumuHenuid.  Oxcunbl.  Knaccudukanus — okCHIOB:
coseoOpa3zymome (OCHOBHBIE, KHCIOTHBIE, amM{QoOTepHble) U HecosieobOpasyromme. Homenkiatypa
okcu10B. du3nueckre U XMMUYECKHe CBOMCTBAa OKcuIoB. [loyuenne okcumos.

OcnoBanus. Knaccudukanus ocHoBaHMHN: MIENOYM U HEPACTBOpPUMbIE ocHOBaHMs. HomeHknaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHM. [TonyuyeHne OCHOBaHU.

Kucnotsl. Knaccudukanus kuciaor. Homenknarypa kuciaor. @usnueckue 1 XMMUYECKHE CBOMCTBA
kucinot. Psan aktuBHoctn metaiuioB H. H. bekerosa. Ilomyyenue kucior.



Comu. Homenknarypa coneil. @uznueckue 1 XuMu4eckue cBoiictsa cosieil. [lonydenue cone.

I'eneTnyeckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/AeTieHue COJAEp)KaHUS KUCIOpOoJa B BO3JyXe, IOIy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe U MU3yYEHHUE CBOMCTB KHCIIOPOAA, HAOII0EHUE B3aMMOJEHCTBHS BEIIECTB C KUCIOPOAOM
U yCJIOBHSI BOSHHUKHOBEHMSI U MPEKpalleHUs] ropeHus (moxapa), 03HaKOMJIeHHE ¢ 00pa3laMu OKCHIOB U
ONMCaHWE WX CBOMCTB, IOJIydYeHHE, COOMpaHUe, paclo3HaBaHHE W HW3yYEHHE CBOICTB BOJOpOJA
(ropenue), B3auMmozeiictBue Bojgopoaa ¢ okcuaom Mmenu (Il)  (Bo3MOXHO — HWCIONB30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHHE 00Pa3I0B BEIIECTB KOJINYECTBOM | MOJIb, MCCIIeIOBaHHE OCOOEHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM pPAaCTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHOMN
MacCOBOM J10JIe paCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJIBI C METANIaMU (HATPUEM M KaJIbIIEM)
(BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB), HCCIEA0BaHUE OOpa3l0B HEOPraHWYECKUX BEIECTB
Pa3NIUYHBIX KJIACCOB, HAOIIOEHNE M3MEHEHUSI OKPACKU WHAMKATOPOB B PACTBOPAaX KHUCJIOT M ILEIOYEH,
u3ydyeHue B3aumozeiictBus okcuga menu (ll) ¢ pactBopoM cepHOIl KUCIOTBI, KUCIOT C MeTajllaMH,
peakuuil HeUTpaIU3aluy, I0Jy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJJHOTO METajuIa IPyruM
13 PacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «Ba)kHelue Ki1acchl HEOPraHUYECKUX
COCIMHEHUI.

IMepuonuveckuii 3axkon u Ilepuoguyeckass cucremMa xumMHYecKux »3jgementoB JI. W.
MenneneeBa. Crpoenue aToMoB. Xumuuyeckass cBfi3b. OKHCIMTEJbHO-BOCCTAHOBHUTEJIbHBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEIOYHbIE U IIEJIOYHO3EMENbHbIE METaJIbl, TaJOreHbl, MHEPTHBIC Ta3bl). ODIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIPOKCHJIBL.

[Iepuonnueckuii 3akoH. Ilepuonuueckas cucrema xuMuueckux anemeHtoB [[. 1. Menneneena.
Kopotkomnepuoanas u mmmHHONIepruoaHas Gopmel [leproandeckoit cucTeMbl XUMUYECKUX A1eMeHTOB Jl.
N. Menneneesa. Ilepuoasl u rpymmbsl. @U3HUECKUN CMBICT NMOPSIKOBOrO HOMEPA, HOMEPOB MEpUOJa U
CPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. OnekTpoHbl. CTpOoeHHE 3IEKTPOHHBIX
oboitouek aromMoB mepBbix 20 xumudeckux 3jieMeHToB [lepmonmyeckoit cuctemsl J[. . MeHneneesa.
XapakTepucTuka XUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxkeHuto B Ilepmommueckoir cucreme [[. U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB, METAUNIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJAM.

3nauenune Ilepumomnueckoro 3akoHa u Ilepuogmueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB s
pa3BuUTHS HayKu U npakTuku. [. . MeHneneeB — yu€HbIN U rpak 1aHUH.

Xumudeckas cBsizb. KoBaneHTHast (MoNisipHas M HEMOJSIpHAs) CBSI3b. DJIEKTPOOTPUIATENILHOCTD
XUMHUYECKHX IEMEHTOB. VIOHHas CBS3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpouecchl OKUCIEHHS U
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4eHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBUE THMAPOKCUAA IUHKA C
pacTBOpaMu KHUCIOT M IIEJIOYel, MPOBEACHHUE OIbBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKkluil (ropeHue, peakluu pa3ioKeHNs, COSTUHEHMS).

Mesicnpeomemmuwie céazu

Peanusanus MeXnpeaMETHBIX CBA3EH IPU M3YYEHUM XMMHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHNE KaK OOIIMUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTeCTBeHHO-HAYYHbIE TTOHITHS: HAYYHBIN (aKT, TUIIOTe3a, TEOPHsl, 3aKOH, aHAIHN3, CHHTE3,
KJaccupuKalus, NEepUOAUYHOCTb, HAOIO/IEHUE, SKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHHE, MOJEIb,
SIBJICHHE.



®dusuka: Marepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbl, PAJUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUI 3apsiji, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, ras,
(I)I/I3I/I‘IGCKI/IC BCJIMYHHBI, CAUHUIBI U3MCPCHU, KOCMOC, IIJIAHCTHI, 3Bé3III:I, COHHHC.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPANbl, TOPHbIE MHOPOJbI, IOJIE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NTPOI'PAMMBLI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrPAMMbl OCHOBHOI'O 001Iero 00pa3oBaHUsl JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE YUYEOHOH W BOCHHUTATEIBHOW JAEATEIHHOCTH B COOTBETCTBHH C
TPaJULIAOHHBIMA POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIaMH ¥ HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yHarOIUXCA.

JIMYHOCTHBIE PE3yNAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
4acTu:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY M HAyYHOMY
HacJleINt0, TOHUMaHMsl 3HAYEHHUs XMMHUYECKON HAyKU B )KM3HHM COBPEMEHHOI'O OOILECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpManueld O TMEepeAOBbIX JOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpoicTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAIIBHBIX HOPMAax U IPaBWIaX MEXINYHOCTHBIX OTHOIIEHHUH B KOJIJICKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTM B  OOIECTBEHHO TMOJIE3HOW, Y4eOHOHMCCIEI0BATEIbCKOM,
TBOPYECKOH U JIPYTHX BUAAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM AEATENbHOCTU
IpHU BBHIIOJHEHUN Y4YEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBIIOJHEHUH XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAaHMIO M B3aUMOIIOMOILIM B IIPOLECCE 3TOM
y4eOHOH JeATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEJICHHE W IMOCTYNKH CBOMX TOBAapHUINEH C
IIO3ULMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIIEACTBUN IIOCTYIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHUPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XUMHYECKOH PEaKLHH, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHbl MHpa, MpPEJCTaBIeHUsS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YesloBeKa ¢ MPUPOJHON Cpesloil, 0 posii XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTE;

M03HaBaTeIbHbIE MOTHBBI, HAIPABJIEHHBIE HAa MOJyYEeHHE HOBBIX 3HAaHUM MO XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHMsI HAONIOJAeMbIX TMPOLIECCOB U SBJIEHUM, IO3HABAaTENbHOW, HMH(DOPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCIE€ HAaBBIKOB CaMOCTOSATEIbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M IO3HAHUIO, JIHOOO03HATENBbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM U MCCIIENOBATEIbCKONW JIESITENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaNpaBJICHHOCTU U YPOBHs 00y4€HUs B JaJIbHEHIIeM;

4) popMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3/10pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCJIEICTBUN M HENPUITHE BPEIHBIX MPUBBIYEK (YNOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHUS MPaBHJ O€30MaCHOCTH MPU OOpallleHNH
C XMMHUYECKUMHU BEIIECTBaMU B OBITY U peaIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MpodeccHii u Tpyaa pa3IMyHOro poja, yBaXeHUe K TpyAy U
pe3ylibTaTaM TPYIOBOM NEATENIbHOCTH, B TOM UYHCJIE HAa OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWUU IO
XMMHHU, OCO3HAHHBII BHIOOp WHAMBHUIYalTbHON TpPAaeKTOPUH MPOJOIDKEHHUS OOpa3oBaHUA C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOUIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH,
YCIEIIHOM MpOo(decCHOHATBHONW JIEATENIbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
a/IanTHPOBaThCs B MpodeccroHaIbHOM Ccpefie;

6) 3K0JI0rMYecKOro BOCIIMTAHUS:



HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOILICHHE K MPHUPOJE KaK MCTOUYHUKY JKU3HM Ha 3emiie, OCHOBE
e€ CyIIeCTBOBaHMSA, MOHMMAHUE IIEHHOCTU 3/0pOBOr0 M Oe30macHoOro oOpas3a >KM3HH, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3UYECKOMY U TCHUXHYECKOMY 30POBbIO, OCO3HAaHHE LIEHHOCTH
coOJIIO/IeHHsT TpaBuil 0€30IIaCHOTO IOBEACHMsI IpU paboTe C BEIIECTBAMM, a TAKXKE B CUTYalMsX,
YIPOXKAIOMIUX 310POBBIO U XKU3HU JIIOJEH;

CIOCOOHOCTH INPHUMEHATh 3HAHMA, MOJIydaeMble NpU HM3YyYEHUHM XUMHUH, U1 pELIeHus 3aaad,
CBA3AHHBIX C OKPYXKAIOLIEW NPUPOAHOW CPENOH, Ul IOBBILICHHUS YPOBHS JKOJIOTMYECKOM KYJIBTYpBI,
OCO3HaHMs IJIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HX pelleHHs] MOCPEeACTBOM
METOZ0B XHMHHM, SKOJOTMYECKOIO0 MBIIUICHMS, YMEHHsS PYKOBOACTBOBAaTbCA MM B II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMATIbHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeramnpeaMeTHBIX pe3yJIbTaTOB BBIACHSAIOT 3HAUMMble Ui (OPMHUPOBAHUA
MHPOBO33PEHUs O0IEHAYYHBIC MOHATHS (3aKOH, TEOpHs, IPUHITUI, TUTIOTE3a, (PAaKT, cucTeMa, ImpoIecc,
SKCIIEPUMEHT M JAPYroe.), KOTOpble HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax H
MO3BOJISIOT HA OCHOBE 3HAHUH W3 3TUX MPEAMETOB (HOPMUPOBATH NPEACTABICHNE O LIEIOCTHON HAYYHOMH
KapTUHE MHpa, U YHUBEpcalbHble YydeOHble JeHCTBUS (TMO3HABaTeJIbHbIE, KOMMYHUKATHUBHBIE,
perylaTUBHbBIE), KOTOpble oOecneunBaroT (HOPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSTEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NEeATEILHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eCTBUS

ba3oBble Jlornueckue aeicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOI'O MBIILJIEHUS IPH OCBOCHUM 3HAHUWIl: pPacKpbIBaTh
CMBICII XUMUYECKHUX IOHATHHU (BI)IIIGJIFITI) HUX XapaKTCPHBIC IMPU3HAKH, YCTAHABJIIMBATHL B3aUMOCBA3L C
JOPYTUMU TOHSTHSMH), HCIOJIb30BaTh MOHATUSA A1 OOBSCHEHUS OTICNIbHBIX (DAKTOB U SIBICHHIA,
BI)I6I/IpaTI) OCHOBAHHA W KPUTCPUU JIA KJIaCCI/I(l)I/IKaIII/II/I XUMHUYCECKUX BCIHICCTB U XUMHUYCCKUX peaKuHﬁ,
yCTaHABIMBATh MPUYMHHO-CIECICTBEHHBIC CBS3M MEXAY OOBEKTaMH HW3YYEHHS, CTPOUTH JIOTHYECKHE
pacCyxacHu-d (I/IHILYKTI/IBHI)IG, ACOYKTHUBHBIC, 110 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUYCHU I,

YMEHHE TPHUMEHSTh B TMPOLIECCE T[MO3HAHUA TMOHATUA (IpEeaMETHbIE M MeTampeaMeTHbIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENIH, UCIIOJIb3yEMbIE B XUMHUHU, IPEOOPA30BHIBATH IIMPOKO IPUMEHSIEMbIE
B XMMHH MOJENbHBIE MPEICTAaBICHH — XUMHUECKU 3HaK (CHMBOJI AJIEMEHTA), XUMU4eckas Gopmyma u
ypaBHEHHE XUMHUYECKOM pPEAKIMW — TPU PEIICHWU Y4EOHO-TIO3HABATENBHBIX 3a/Jad, ¢ YYETOM OTUX
MOJEJIbHBIX TPEJCTaBICHUN BBISBIATE M XapaKTEPHU30BaTh CYUIECTBEHHbIE IPU3HAKA H3Y4aeMbIX
00BEKTOB — XUMHUYECKHUX BCHICCTB U XUMHUYCCKHUX peaxunﬁ, BBISBJIISATH O6HII/I€ 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEACTBEHHBIE CBS3H U MPOTUBOPEUHNS B U3y4aeMbIX MPOLECCAX U SIBICHUSX.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

YMEHUE HUCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUSA, a TAKXKE B
Ka4uyeCTBEC OCHOBBI JIs1 q)OpMI/IPOBaHI/ISI THUIIOTE3bl 110 TIPOBCPKE MPAaBHUIIBHOCTH BbICKA3bIBACMBIX
CYKJICHUU;

MpUOOpETEHUE OIbITa MO I[UJIAHUPOBAHUIO, OPraHU3allid M TPOBEIECHUI0 YUYEHUYECKUX
OKCIIEPUMEHTOB, yYMEHHE HaONI0JaTh 3a XOAOM IIPOllecca, CaMOCTOSITENFHO MPOTHO3UPOBATH €ro
pesyibTaT, GopmMynupoBaTh OO0OOIIEHUS ¥ BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATTU3UPOBATh U UHTEPIPETHPOBATH HH(POPMAIIHIO PA3IUYHBIX BUIOB U (popm
MNpEACTABICHUA, IMOJIYYa€MYIO0 U3 Pa3sHbIX MCTOYHUKOB (HaquO-HOHYHHpHaSI JUTEpaTypa XUMHUYCCKOTO
COJIepKaHusl, CIIPaBOYHbIE TTocoOUst, pecypchl IHTepHETa), KPUTUYECKH OLIEHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOABl U 3ampoChl MPH IMOUCKE W OTOOpe HHPOpMAIUU U
COOTBCTCTBYIOIIUX OJAaHHBIX, HGO6XOI[I/IMBIX JJIs1  BBIIIOJIHCHU S y‘-Ie6HBIX 1 TIO3HABATCJIIBbHBIX 3aJa4
onpeAeNnéHHOr0 TUMA, MPUOOpPETeHHe OmblTa B O0JIACTH  HCMONB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TeXHOHOFHfI, OBJIAICHUEC Ky.]'H;TypOﬁ AKTUBHOI'0O HCIIOJIB30BAaHUS Pa3JINYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BHIOMpATh ONTUMANIbHYIO (OpMY MpeacTaBieHus] WHGOPMALUU U
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WUTIOCTPUPOBATh pEIIacMbIe 3aJadyd  HECJIIOKHBIMA CXEMaMH, JuarpaMMaMu, Jpyrumu (opMamu
rpauKy U UX KOMOMHAITUSIMU,

YMEHHUE HCIONB30BaTh U aHAM3UPOBATH B MPOLIECCE YUEOHOM U NCCIIeA0BATENILCKON AEATETbHOCTH
MHPOPMAIIMIO O BIMSHUHM TPOMBIIIICHHOCTH, CEIILCKOTO XO3SHWCTBA W TPAHCIIOPTA HA COCTOSIHUE
OKpY>Karolle NPUPOJHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

YMEHHSI 3aJ]aBaTh BOIPOCHI (B XOJ¢ AUayiora W (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYXIaeMoii
TeMbI, POPMYIIUPOBATH CBOU MPEITIOKECHUS OTHOCUTEIILHO BBITIOJIHEHUS MTPEIIOKEHHOW 3a/1a4u;

YMEHHS TPEICTABIATh IMOJTYYCHHBIE PE3YNIbTAaThl MMO3HABATEIHHOW JEATETBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAIUIO0 PE3Yy/IbTaTOB BBIMOJIHEHUS XMMHUYECKOTO 3KCIIEPHMEHTA
(JtabopaTopHOro OIBITa, JTA0OPATOPHOW pabOThl TO WCCIEAOBAHHUIO CBOWMCTB BEIIECTB, y4eOHOTO
MPOCKTA);

YMEHHSI y4eOHOTO COTPYOHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW II03HABATEIbHOU W
UCCIIEIOBATEIILCKOW JIESITEIbHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJIIEM Ha OCHOBE y4éra OOIIMX
WHTEPECOB U COTJIACOBaHMS TMO3UIUN (0OCYKIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIC IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JICHCTBUM, OINpENEICHUE KPUTEPHEB IO OIICHKE KAauecTBa BBIOJHCHHOM
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcabHbIe YUeOHbIE TeliCTBHUA:

YMEHHE CaMOCTOSATENBHO ONPEACTATh e JCSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U TMPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOKO JIESATEIBLHOCTh, BBHIOMpATh HambOoliee
s dekTHBHBIC CIIOCOOBI PENICHUS YU4eOHBIX M MO3HABATEIIBHBIX 3371a4, CAMOCTOSITEIIbHO COCTABIIATh WIIH
KOPPEKTHPOBATh MPEIUIOKCHHBIA AITOPUTM JICHCTBUN MPU BBITIOJHEHUH 3a/IaHUH C YYETOM IOTYYCHUS
HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBCKTaX — BENIECTBAX MW PEAKIHSIX, OICHUBATH COOTBETCTBHE
MOJyYCHHOTO pe3yJibTaTa 3asBJICHHOW IIEJIM, YMEHHE WCIIOJIb30BaTh W aAHAJIU3UPOBATh KOHTEKCTHI,
npeJyiaraeMbie B YCIIOBUH 33/1aHUI.

HHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 0053aTENILHOTO COAEP KAHUS, YCTAHOBIEHHOTO
TaHHOU (efepanbHON paboueil mporpaMMon, BBIICISIOT: OCBOCHHBIC O0YYaIONIMMICS HAYYHbIC 3HAHMSI,
YMEHHUS ¥ CIIOCOOBI IEHCTBUM, BUJIBI AEITETLHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHMIO U IPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHsIX.
K xonny oOyuenust B 8 kJjiacce npeaMeTHBIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JTOJKHBI OTPaXaTh
c(hOpMHUPOBAHHOCTD Y O0YUYAIOIIHUXCSA YMEHUH:
® PpACKpPBIBATH CMBICI OCHOBHBIX XUMHMUYECKUX MOHATHUNA: aTOM, MOJIEKYJIa, XUMHUUYECKUI 3JIEMEHT,
MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOIHOPOHAsS), BaJIEHTHOCTD,
OTHOCUTEINIbHAs aTOMHAasi W MOJIEKYJsIpHash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAs
Macca, MaccoBasi JIOJS XMMHYECKOTO JJIEMEHTAa B COEIUHEHUH, MOJSPHBIM O00BEM, OKCHI,
KHCJIOTA, OCHOBaHHE, COJIb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHHS, XWMHUYECKast
peakius, KiacCUpUKalUs peaKluid: peakluu COCTUHEHUS, PEaKIMH Pas3NIOKEHHUs, PEeaKIuu
3aMEIIeHHs, PeaKIui 00MeHa, 9K30- U SHJOTEPMUUECKHUE PEaKIUH, TEIIIOBOU d(PPEeKT peakiiu,
SJIPO aToMa, DIIEKTPOHHBIN CJIOW aToma, aTOMHas OpOUTallb, pailyC aTOMa, XUMUYECKas CBSI3b,
MOJISIPHAsl W HETIOJISIpHAasl KOBAJICHTHAsl CBS3b, MOHHAs CBs3b, MOH, KaTHOH, aHMOH, PacTBOD,
MaccoBasi JI0JisA BenlecTBa (MPOLIEHTHAs KOHIICHTPAIUs) B pACTBOPE;

® JULUTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XWMHUYECKHX TOHSITHH W MPUMEHATHh ITH TOHATHUS
MIPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

® JCIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JIJIi COCTaBJICHHs] (DOpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUIL;

® ONpeNeNsITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAIICKHOCTh BEIIECTB K OMPEICIEHHOMY KIIACCy
COCNMMHEHWH 10 QopMyliaM, BHJ XHUMHYECKOM CBS3M (KOBAJICHTHAass W HMOHHAs) B
HEOPraHUYECKUX COCAMHEHUSX;



packpeiBaTh cMmbici [lepuonmnueckoro 3akona J[. M. MenzaeneeBa: JI€eMOHCTPUPOBATh
IMOHUMAaHNE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HUX MOJIOXKECHUS
B Ilepumonnueckoid cucreMe, 3aKOHOB COXpPAHEHHUs MAacChl BEIECTB, ITOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTraapo;

OINMCHIBATh M XapaKTepuU30BaTh TaOnmuHyro ¢opmy llepmomudeckoil cUCTEMbl XUMHYECKUX
9JIEMEHTOB: pPa3iNuaTh MOHATUS «TJIaBHAs MOArpynma (A-rpymma)» U «noOoyHasi MOArpymmna
(b-rpymnmna)», maneie U OoJbLIME MEPHOIbI, COOTHOCUTH 0003HAYEHHs, KOTOpPbIE HUMEIOTCS B
tabnune «[lepuonnyeckas cuctema Xxumudeckux dnemenTo J[. V1. MenaeneeBa» ¢ YMCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsn sjapa, odiee
YHCJIO 3JIEKTPOHOB U PACHPEEIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIUPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XUMHUUECKHE PEaKINH
(M0 YMCITy ¥ COCTaBY YYacTBYIOIIUX B PEaKLMU BEIIECTB, IO TEIJIOBOMY 3D (eKTy);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3IMYHBIX KIIACCOB,
MOATBEP)K/Asi ONMCAHUE IPUMEPAMU  MOJEKYJSPHBIX  YPaBHEHHH  COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUH;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOI'0 COCTAaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALICHUM B pAa3JIMYHbIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (popmyse COelIMHEHHUs, MAacCOBYIO JIOJII0 BEIECTBA B PacTBOPE,
MIPOBOAUTH PAcU€ThI [0 YPaBHEHUIO XUMUYECKOM peakluu;

MIPUMEHATH OCHOBHBIE OIlE€paIlMi MBICIUTEIbHON E€ATEIbHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
00001IeHNe, CUCTEMATH3AINIO, KIacCU(PUKAINIO, BBISBICHHE TIPUIHHHO-CIICICTBEHHBIX CBSI3EH
— JII. U3YYEHHsI CBOWCTB BELIECTB M XMMHUUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHBIE METO/bI
MO3HAHUS — HaONIoJICHHWEe, H3MEpPEHHE, MOJICIUPOBAHUE, OKCIEPUMEHT (pealibHbIl WU
MBICJICHHBIN );

CJIeJIOBAaTh MPaBHJIaM IMOJIb30BAHUS XUMHUECKON MOCYA0N U J1a00paTopHbIM 000pyA0BaHUEM, A
TaK)Ke MpaBuiiaM oOpallleHUs ¢ BELIECTBAMU B COOTBETCTBUH C MHCTPYKLHSMHU I10 BBIIIOJTHEHUIO
1ab0paTOPHBIX XMMHUYECKUX OMNBITOB IO TMOJIYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(BoOpoa M KHCIOpPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpEAENEHHOM MaccoBOM Joyiei
pacTBOPEHHOIO BEILECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHYECKHE OKCIIEPUMEHTBI 110
pacro3HaBaHUIO pACTBOPOB IIEJIOYEH M KUCIOT C TIOMOIIBI0 HMHAMKATOPOB (JaKMYC,
¢beHondTanenH, METUIOPAHXK U APYTHeE).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
XuMust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edso00.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubnnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837¢
Hroro 1o pasneny 20
Pa3nes 2. Baskneiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubnmnorexka HOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bogopon. Ilonsitue o kucimorax 3 1 bubmuoreka [JOK
' U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuU

11



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIATEIILHO- 8 buGnnorexa LIOK
' https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIBLHBIC PEAKITUN
bubnnoreka IIOK
Hroro no pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
P p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTposabubie | IlpakTuueckun
n/n Bcero u3ydyeHnus | oOpa3oBaTesibHbIE
padoThI e padoThbl
pecypchl
ITpenmer xumun. Poiab XUMHUHM B )KU3HHU
1 pea 1 Hepaens https://m.edsoo.ru/7efb3c3c
yeloBeKa. Tela u BeliecTa
2 [TousgaTue o MeTOomax MO3HAHUSI B XUMUU 1 Heaens https://m.edsoo.ru/9f459e9a
[TpakTueckas pabora Ne 1 «IIpaBuna
a0O0THI B JIA0OPATOPUU U IPUEMBI
3 p patop p 1 Heaens https://m.edsoo.ru/ab2a57ch
oOpareHus ¢ 1abopaTopHbIM
000pyI0BaHUEMY
Yucteie BemecTBa U cMecH. CIiocoObl
4 m . 1 Heaena https://m.edsoo.ru/8dffeead
pazzeneHus cMecen
[TpakTrueckas padota Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 Heaens https://m.edsoo.ru/d9adcf25
OUYMCTKHU TTOBaPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYITBI 1 Hegens https://m.edsoo.ru/434a3592
XuMHYecKUe dIIEMEHTBI. 3HAKU
7 1 Heaens https://m.edsoo.ru/3a97f7e6
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB
IIpocThi€ U CIOXKHBIE BELIECTBA 1 Heaenn https://m.edsoo0.ru/8d153ab3
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 Hepena https://m.edsoo.ru/b44af747
3aKO0H IMOCTOSHCTBA COCTaBa BEIIECTB.
10 B 1 Hepena https://m.edsoo.ru/3adc28cl
Xumuuaeckast opmyia. BaaeHTHOCTH
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https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
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https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
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https://m.edsoo.ru/3adc28c1

aTOMOB XUMHYCCKHX DJICMCHTOB

OrHOCUTEIbHAA aTOMHAs Macca.

11 Hepens https://m.edsoo.ru/fac67eel
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca
MaccoBast 1011 XUMHYECKOTO
12 a Hepens https://m.edso0.ru/95bch8f5
3JIEMCHTA B COCIMHCHUN
KomnuaectBo BentecTBa. Moikb.
13 H Heaena https://m.edsoo.ru/668edb4a
MousipHasg macca
duznyeckre U XUMHUYECKUE SIBJICHUA.
14 Hepens https://m.edsoo.ru/8b878fcf
XuMuueckas peakius
[Ipu3Haky u ycioBus NPOTEKAHUS https://m.eds00.ru/8421496
15 . Hepaens
XUMHYECKUX PEaKIHii 3
3aK0H COXpaHEHUS MACcChl BEIIECTB.
16 P H Hepaens https://m.edsoo.ru/aalc152d
XHWMHUYECKUE YPABHEHUS
Brruncnenus KojndecTBa, MacChl
https://m.edso0.ru/b165649
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX Hepens )
peaKkuuit Z
Knaccudukanus XuMHIECKUX peakiui
18 (coenMHEHUs, Pa3N0KEHUS, Hepens https://m.edsoo.ru/fe58191f
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O0obIeHne 1 Heaena https://m.edsoo.ru/213bbeaf
cHCTeMaTH3aIus 3HaHUH
KounrpoabHasg padora Nel mo teme
20 p p Hepens https://m.edsoo.ru/cc95e5ed
«BemiecTBa U XUMUYECKUE PEAKLIUN
Bo3 — cMech ra3oB. CocTaB
21 yx Hepens https://m.edsoo.ru/237315cf

BOo3ayxa. Kucinopon — sneMeHT u
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https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a
https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
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https://m.edsoo.ru/237315cf

IIPOCTOEC BECUICCTBO. O30H

22

Pu3nyecKue 1 XMMAYECKUE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

Hepens

https://m.edsoo0.ru/67245d2f

23

Crioco6bI mostydeHust KHCI0poa B
1a00paTOPUU U MTPOMBILIUICHHOCTH.
IIpumenenune kuciopoa

Hepens

https://m.edso00.ru/896247ch

24

TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, dK30- U
SHJIOTEPMHUYECKUX PEAKIUIX

Hepens

https://m.edsoo.ru/4d71febb

25

TormBo (HedTh, yroib 1 METaH).
3arpsi3HeHHE BO3/yXa, COCOOBI €ro
MPEIOTBPALLICHUS

Hepaens

https://m.edsoo.ru/62a61752

26

[Tpaktuyeckas padora Ne 3 o Teme
«Ilonmydenue u coOupaHue KUCIopoa,
WU3Y4YEHUE €r0 CBOMCTBY»

Heaena

https://m.edso0.ru/329545c9

27

BOI[OpOI[ — DJICMCHT U IIPOCTOC
BelecTBo. HaxoxneHue B npuponae

Heaena

https://m.edso0.ru/2325645f

28

®du3nyecKue U XMMHUYECKHE CBOMCTBA
Bogopoaa. [Ipumenenne Boopoaa

Heaens

https://m.edsoo.ru/ae9eb4b5

29

[TousaTre 0 KHUCIIOTaX U COIIX

Heaens

https://m.edsoo.ru/d743bf8d

30

Crioco0sl mosTy4eHunst BOZ0PO/ia B
naboparopuu

Heaens

https://m.edsoo.ru/8dbbbc9b

31

[Tpaktuyeckas padora Ne 4 o Teme
«[Tomyuenue u cobupanue BoJ10poJa,

Heaens

https://m.edso0.ru/37a3324a
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https://m.edsoo.ru/896247cb
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HN3YUCHHUEC €TO CBOMCTBY

32

MomnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Hepens

https://m.edsoo.ru/714a252d

33

Brruncnenust 00b€ma, KoJMuecTBa
BEIIECTBA Ta3a [0 €r0 H3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BbEMY

Hepens

https://m.edsoo.ru/2585851
4

34

Brrauciienuss 00EMOB ra30B 10
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHI Ta30B

Heaena

https://m.edsoo.ru/ae3d2633

35

dusnueckre U XUMHUYECKUE CBOIICTBA
BOJBI

Heaena

https://m.edsoo.ru/272b514c

36

Cocras ocHoBauuii. [Toustre 00
WHJIUKATOpax

Heaena

https://m.edsoo.ru/3d2634ef

37

Bopna xak pactBoputens. HacbleHHbIe
Y HEHACBIIIECHHBIE pacTBOPHI. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE

Hepaens

https://m.edsoo.ru/2b19b4el

38

[TpakTrueckast padota Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeIeNEHHON MaCCOBOM J10JIEH
pPacTBOPEHHOIO BELIECTBA

Hepaens

https://m.edsoo.ru/9f55a219

39

KonTponbnas padorta Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»

Heaens

https://m.edsoo.ru/c1c97fe3

40

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

Heaens

https://m.edso0.ru/c321335c

41

HonyquHe U XUMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(l)OTepHBIX

Heaens

https://m.edsoo.ru/bce52bca
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OKCHJ0B

OcHoBaHusI: cOCTaB, Ki1accudukams,

42 Heaena https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
ITonydyenne n XuMHUYECKHE CBOMCTBA

43 yi . Hepens https://m.edsoo.ru/eh3b238b
OCHOBaHHUI
Kucnotsl: cocTaB, Ki1acCu(puKaLys,

44 (ucan Heaena https://m.edsoo.ru/c589a687
HOMEHKJIaTypa
ITonyyeHne U XMMUYECKHE CBOMCTBA

45 yd Hepens https://m.edsoo.ru/d2cc4664
KHUCJIOT
Conu (cpennue): HOMEHKIATypa,

46 CIOCOOBI MOJYUYEHUSI, XHMUYECKHE Hepena https://m.edsoo.ru/66bad57a
CBOMCTBaA
[IpakTuueckas pabora Ne 6. Pemenue
SKCHEPUMEHTANILHBIX 3a1a4 10 TEME

47 p a1 Heaens https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHIX
COCJIMHEHMI
I'enernueckas cBI3b MEXIY KjlacCaMu

48 y . Heaens https://m.edsoo.ru/3eafb436
HEOPTraHUYECKUX COCTUHEHUI

49 O060011IeHNE U CUCTEMATU3aI1s 3HAHUN Heaena https://m.edsoo.ru/aedf982e
KonTtponbHast padota Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX Henena https://m.edso00.ru/53e93cf2
coequHeHun"
[TepBbIe MOMBITKY KIACCHPUKAITUU

51 XMMHYECKHX 31eMeHTOB. [loHsaTHE 0 Heaena https://m.edsoo.ru/45cb955f
rpynmnax CXOJHBIX 3JIEMEHTOB

52 [Tepunonnueckuii 3aKOH 1 Hepens https://m.edsoo.ru/acfe3f3c
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[Tepuonnueckas cucTeMa XMMHYECKUX
snemenToB M. Y. MenaeneeBa

53 Ilepuonbl, rpynmsl, HOATPYIIILL Heaena https://m.edsoo.ru/dd7cc851
Crtpoenne atoMoB. CocTaB aTOMHBIX
54 P Heaens https://m.edsoo.ru/b34e5fb1l
anep. N3oTomsl
CtpoeHue JIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepruoanueckoit Hepens https://m.edsoo.ru/fb64d6ef
cucremsl [[. 1. Menpaeneesa
XapakTeprucTuKa XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHUIO B
56 N Hepens https://m.edsoo.ru/3627afb4
[Tepnomuueckon cucreme /1. U.
Menneneena
3nauenue [lepuoanueckoro 3akoHa s
a3BUTHA HAyKU U TIpakTuku. J1. 1.
57 p K . p N A Heaena https://m.edso0.ru/83762e95
MeneneeB — yu€HbIH, IEAAror U
rpakJIaHUH
PesepsHEIi ypok. O000IIEHHE U
58 CI/ICTEME[TI/BZEI/IH 3HAHUIL / Hepens bubmaorexa IJOK
. A https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KonTponbnas pabota Ne4 o teme
59 «Ctpoenne aroMa. XUMHUUECKas CBSI3b» Heaens bubmmorexa LOK
p . ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
DJIEeKTPOOTPHUIIATEIILHOCTE aTOMOB
60 pOOTpHHL Heaens https://m.eds00.ru/2667a766
XMMHYECKHX IJIEMEHTOB
61 Honnas xuMudeckast cBsI3b Heaens https://m.edsoo.ru/2628cf49
62 KoBanenTHas nonsipHas XuMHUeCcKas Heaens https://m.eds00.ru/67fb6476
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CBA3b

63

KopanenTtHas HCIIOJIAIpHAd XUMUYCCKas

1 Hepens https://m.edsoo.ru/f32e6211

CBSI3b

64 CrerneHb OKUCIEHUS 1 Hepens https://m.edsoo.ru/fe73b9dc
0 -

65 KHCITHTEIRHOBOCCTAHOBHTEILHAIC 1 Hepena https://m.edsoo.ru/665e2d2d
peaKIuu

66 OKHCIUTEIN U BOCCTAHOBUTEIN 1 Hepena https://m.edsoo.ru/eb264264
Peseprublit ypok. O60011eHUE U

67 cUCTeMaTU3als 3HAaHUH 110 TEME 1 Hegens https://m.edsoo.ru/62539d2c
«CtpoeHne aroMa. XUMUYECKas CBSA3bY
PezepBHEIH . 0600

68 PBHBIM YO © 111 e 1 Hepens https://m.edsoo.ru/c8769b1b
CHCTEMAaTH3aLMs 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HBIe XUMHNYCCKUC ITOHATH)

11

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX HOHSATHUH: arowm,
MOJIEKYyJIa, XUMHMYECKUH 3JE€MEHT, IPOCTOe BELIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJIIpHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XMMUYECKOIO
3JIEMEHTa B COEJMHEHUH, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KJaccu(uKalusl — peaknuii:  peakuuu  COCAMHEHHS,  PeaKluu
pa3IOKEHUs,, PEAKIMU 3aMEeLIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIUU, TEIIoBOW 3 (EKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHI_IeHTpaI_II/I}I) B paCTBOpC

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

1.6

KJIacCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
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1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO W MOJIIPHYIHO MacCChbl

BC€IICCTB

1.8

BBIUYUCIIATHE MACCOBYIO JOJIKO XHMHYECKOI'O J3JIEMCHTA IIO (l)OpMYJ'Ie

COCIUHCHMUS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJCIIMPOBAHME,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHMHWYCCKUX TTOHSTHH: OKCH I,

KHCJI0OTa, OCHOBAHHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1acCcy

COCIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/ILII/IpOBaTB HCOPTraHNU4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHKCHIBaTh) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIEOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMHA TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢heHondTaaert, METUIOPAHXK U IpYrHe)

2.7

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKINu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckas cucrema

xumuyeckux osnemeHtoB JI. M. MenaeneeBa. CtpoeHue aTOMOB.
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Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pcaknuun»

3.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHUMHUYCCKHX MMOHSATHUH: AApO aroma,
BHGKTpOHHBIfI clIou aToMa, aTOMHasd Op6I/ITaJ'IB, paaunyc aroma,
XUMHUYCCKasd CBA3b, IOJIApHAss W HCIOJIIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTb, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy llepuommdeckoii
CHUCTEMBbl XMMHYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«Malibley» U «OOJIbIIIHEY IICPHUOAbI

3.4

packpeiBaTh cMmbicn Ilepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPHPOBATh MOHUMAHHE MTEPUOIAYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHUX OJJIEMEHTOB OT UX ToJiokeHus B Ilepuoanueckoit

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘~I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/IIl€
((HepI/IO,I[I/ILIeCKaSI CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB HI/I
MeHzeneeBay C YHCIOBBIMH XAPaAKTCPUCTHKAMU CTPOCHUA AaTOMOB
XHUMHUYCCKUX OJICMCHTOB (COCTaB U 3apsana  daapa, 06mee YHUCII0

AIIEKTPOHOB U pacIpeeIeHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

ONpCACIIAAITL BUJ XUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCAUHCHUAX
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUSA

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponb xumuu B KM3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemectBa. Pu3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEILIECTB

1.2

ITonsTHe 0 MeTOAaxX MO3HAHMUSA B XMMHUM. UHCTEIEC BEIIECTBA U CMECH. Crioco651

pas3aeneHus cMecen

1.3

ATOMBI ¥© MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI  XUMHYECKHX

3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’IeKy'J'IﬂpHOG yYueHuUue

14

XumMuueckas (bopMyna. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BC€IICCTB. OtHocurenpHas aTOMHasn macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAast Macca. MaccoBas 701 XMMHUYECKOTro 3JIeMEHTa

B COCAUMHCHUU

1.5

KommuectBo BemectBa. Moisib. Moisipaas Macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dOu3nueckne U XUMHYCCKHE SIBICHHSI. XHUMHYICCKas peakuug u e€ IIPpU3HAKH.
3akoH COXPAaHCHU MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUS. KJ'IaCCI/I(I)I/IKaL[I/IH

XUMHUYECKHUX PEeaKIUN (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOH MOCY0i, C MTpaBUIaMU
paGotbl B saboparopun U npuémMamu oOpalieHuss C J1IabOpaTOPHBIM
o0opy/noBaHUEM, H3yYEHHE M ONUcCaHhe (QU3NYECKUX CBOMCTB 00pa3loB
HEOPraHMYeCKUX BeUIecTB, HaOmoneHue Qu3nyeckux (MIaBI€HUE BOCKA,
TasiHUE JIbJIa, PACTUPAHHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOIbI) U
XUMHMUYECKUX  (TOPEHHE  CBE€UYM, NPOKAJMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOM) SIBJICHWW, HAOMIOJCHWE W OINMUCaHue
IIPU3HAKOB IPOTEKaHMS XHMMUYECKUX peakuMi (pasjokeHue caxapa,

B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPHJIOM Oapusi, pas3jioKeHHe
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ruapokcuna meau(ll) mpu HarpeBanuu, B3aMMOJIEHCTBHE KeJie3a C PACTBOPOM
comu meau(ll), uzyuenue cmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
buIbTpOBaHWE, BBIMTAPUBAHUE, TUCTHILISAIMS, Xpomarorpadus), MpPOBEICHUE
OYHUCTKHU NMOBapEHHOM coJin, HAOJI0JeHNE U OMMCAHNUE PE3YIbTATOB MIPOBEICHUS
OTBITA, WUTIOCTPHPYIOLIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHUE MOZEIei

MOJIEKYJI (IIapOCTEPIKHEBBIX )

Baxueimue MMPEACTAaBUTCIIN HCOPraHMYECKNX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT u mpocroe
BemecTBo. HaxoxneHue kucimopona B mpupoje, (pU3uveckrue U XUMHYCCKHE
cBoiictBa (peakuuu ropenwus). Oxcunwl. [Ipumenenune kucimopoga. CrocoObl
MOJIy4EHHUsl Kuciaopojga B JjabopaTopuud M HpOMBIIUIEHHOCTH. KpyroBopot

Kuciopoa B mpupoje. O30H — aIoTporiHas MoaupUKaIus KUCIOpoaa

2.2

TernnoBoii 3P PeKT XUMUUECKON peaKuu, TEPMOXUMUYECKUE YPaBHEHHUS, SK30-
Y SHJIOTEPMHUUECKHUE Peakuu. TOTUIMBO: yrojib U METaH. 3arpsi3sHeHUE BO3/1yXa,

YCUIICHHUEC ITAPHUKOBOI'O Sq)(l)eKTa, pa3spymieHue 030HOBOI'O CJI0A

2.3

Bonopon — aneMmeHT u mpocroe BemiecTBo. HaxoxkaeHue Bopopozia B MPHUPOJE,
¢u3nYecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IONyYCHUSI.

Kucmorte! u conmu

2.4

Monsipabiii 00BEM Tra30B. Pacu€Thl 10 XUMUYECKUM ypaBHEHUSIM

2.5

Odusnyeckue cBoucTBa BOoAbl. Boma kak  pactBopuTens. PacTBOpBL
HacellienHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nmons  BellectBa B pacTBOope. XUMHUYECKHE CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKM3HU ueloBeka. KpyroBopor
BOJABl B MpPHUpPOAE. 3arpsi3HEHHE MPUPOJIHBIX BOJA. OXpaHa M OYHMCTKA

MPUPOIHBIX BOJI

2.6

Knaccudukanmss neopranmdeckux coenunenuid. Oxcunbl. Krnaccudukarus
OKCHJIOB: cojeoOpasyroimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpa3yromue. Homenknarypa okxcugoB. dusmueckne U XUMUYECKHE

CBOMCTBA OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJIOB

2.7

OcHoBanus. Kmaccudukanust ocHOBaHMI: MIETOYM W HEPACTBOPHUMBIS
ocHoBaHMs. HoMmeHkatypa ocHoBaHMil. PU3MYECKHE U XUMHYECKHE CBOMCTBA

ocHoBanuil. [TomydyeHne ocHOBaHUN
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2.8

Kucnotel. Knaccudukarnus kucinor. Homenknatypa kucinor. Dusnueckue u
XUMHUYECKHE CBOMcTBa KuUCHOT. Pan axktuBHOocTH MeTayuioB H.H. Bekerosa.

[Tonyyenue kucior

2.9

Comu. Homenkinatypa coseil. @usznyueckre M XUMHUYECKHE CBOWCTBA COJICH.

[Tonydenue coneit

2.10

I'enernueckas cBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN  SKCHEpUMEHT: KaueCTBEHHOE OIpEAEICHHE  COAEpIKaHUsS
KHCIOpOAa B BO3JyXe, IMOJy4yeHHe, cCOOMpaHMe, paclO3HABAaHHE W HM3Y4YCHHE
CBOWCTB KHCJIOPO/a, HAOII0A€HUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOAOM M
yCJIOBUSI BOSHUKHOBEHUS U NPEKpAIllEHUs] TOpeHUs (I0’kKapa), 03HAKOMIIEHUE C
o0Opa3llaMud OKCHUJOB U OIIMCaHME HUX CBOMCTB, IOJyueHHe, coOupaHue,
pacrno3HaBaHHE€ U H3y4YEHHE CBOWCTB BOAOpOJa (FOpEeHHUE), B3aHMMOJCHCTBHE
Bogopoaa ¢ okcuaom Meau(ll) (BO3AMOKHO MCIOB30BaHUE BHACOMATEPUATIOB),
HaOmrofeHne OoOpas3loB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
0COOEHHOCTEH pacTBOpEHUs] BELIECTB C Pa3IM4YHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJIEMCTBHE BOJAbI C MeTallaMH (HAaTpUEM U KaJbLUEM)
(BO3MOYKHO HCIOJB30BAaHUE BUJEOMATEPHUANIOB), OIPENEICHUE pPACTBOPOB
KUCIOT M IIeJIoYedl C IMOMOUIbI0 HMHIMKATOPOB, HCCIEI0BaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB pa3JIUYHbIX KJIAcCOB, HAOIIOJACHHE H3MEHEHUS
OKpacKM HHAMKATOpPOB B pacTBOpax KHUCIOT M INENOYed, H3ydyeHHue
B3aumojeiictBus okcuga Meau(ll) ¢ pactBopom cepHOW KHCIOTBI, KUCIOT C
MeTaJulaMH, peakuil HeWTpaau3aluu, NoJy4eHue HepacCTBOPUMBIX OCHOBaHMIA,
BBITECHEHHE OJHOr0 MeTajula JApPYTMM M3 pacTBopa COJIM, pelIeHHe
HKCHEPUMEHTAIbHBIX 3a/1ad MO TeMe «BaxkHelIMe Ki1acchl HEOPraHWYECKUX

COEeIUHEHUN)

[Iepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
JI.U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTCIIBHBIC PCAKIINN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMA XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
Tpynmax CXOIHBIX AJIEMEHTOB (IETOYHBbIE U MIEIOYHO3EMETbHbIC METaJlIbI,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yloT amdOTepHBIC

OKCHUABI U TUAPOKCHUIBI
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3.2

Ilepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMHIECKUX d1eMeHTOB J1.1.
Menpeneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS bopmbl
Ilepuonnueckoir cucreMbl xXuMHuYeckux aieMeHToB JI.MI. MeHnneneesa.
Ilepuogsl ¥ rpynnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpyuIibl 3JICMCHTA

3.3

Crpoenne aromoB. CoctaB aTOMHbIX sifep. M3otomnbl. Dnexrtponsl. CtpoeHue
JIEKTPOHHBIX 000104eK aroMOB HepBbIX 20 XMMHMYECKMX 3JIEMEHTOB
IIepnonnueckoit cucremsl .M. Menneneesa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero noioxkeHuto B [lepuoauueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMS paJuyca aTOMOB XHMMHYECKUX DIIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpylmaM H IepUoAaM.
3nauenue I[lepumonnueckoro 3akoHa u lleproguyeckoil cUCTEMBbI XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npaktuku. .M. MennaeneeB — y4€HbId U

I'paXaaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moNsipHass ¥ HEMOJSpHAas) CBA3b.

3JIGKTpOOTpI/IIIaTeJII)HOCTI> XUMHYCCKHX 3JIeMEHTOB. FIoHHAs CBI3b

3.6

Crenenpb okuciacHusA. OKHUCIMTEIHOBOCCTAHOBUTEIBHBIC pC€akuunu. Hpoueccm

OKUCJICHHS B BOCCTaHOBJICHHI. OKHUCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHYECKUM 9KCIICPUMCHT:. H3YYCHUC 06pasu013 BCIICCTB MCTALLIOB H
HEMCTAJJIOB, B3aHMOJICHCTBHE HApOKCHAa IMUHKAa C pacTBOpaMH KHCIIOT U
menoqeﬁ, MPOBCACHUC OIBITOB, WIINIHOCTPUPYIOMIUX ITPUMCPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHHS)
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

Pymsutuc I'.E. Xumus: 8 ki1.: yae0. aisa oomeoopazosat. Yupexaenuit / I'.E. Pymsutuc, ®.I'. denpaman.
— M.: IIpocBemnieHue.

Pymsutuc I'.E. Xumus: 9 ki1.: yae6. aisa oomeoopazosat. Yupexaenuit / I'.E. Pymsutuc, ®.I". denpaman.
— M.: IIpocBemnieHue.

I'apa H.H. Xumus: 3agaunuk ¢ «rmoMorrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.: IIpocBemenue.
PaGouue Terpagu:
["a6pycesa H.W. Xumus: pabouas tetpans: 8 ki. / H.W. ['abpyceBa. — M.: [Ipocserienue.

["a6pycesa H.W. Xumus: pabouas tetpans: 9 kir. / H.W. 'abpycesa. — M.: [Ipocserienue.

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Cnucok numepamyput 0151 nedazo208:

Pym3utuc I'.E. Xumus: 8 ki.: yue0. ans obmeodpaszosar. Yupexaenuit / I'.E. Pyasutuc, @.I'. ®enpaman.
— M.: IIpoceerienue.

Xumus: 8 KiI.: QJICKTPOHHOC IIPUJIOKCHUC K y‘IC6HI/IKy

Pymsutuc I'.E. Xumus: 9 ki.: yue0. nns obmeodpaszosar. Yupexaenuit / I'.E. Pynzutuc, ©.I". denpaman.
— M.: IIpocselenue.

XuMmus: 9 KI1.: SIEKTPOHHOE PUIIOKEHUE K YUCOHHKY.
["apa H.H. Xumus: 3agaunuk ¢ «moMomHukoM»: 8-9 kiaccel / H.H. T'apa. — M.: IIpocBerienue.

['apa H.H. Xumus. Paboune nporpammsl. [lpeamernas nunust yueonukosB I'.E. Pynsutuca, ®.I'.
®enpamana. 8-9 kiaccsl/ H.H. I'apa. — M.: IIpocBemienue.

Panenxuit A.M. Xumusi: nunakruyeckuit Mmatepuan: 8-9 ki. / A.M. Pageukwii. — M.: [IpocBerienue.
I'apa H.H. Xumus. Ypoxku: 8 xi1. / H.H. I'apa. — M.: IIpocsemenue.
I'apa H.H. Xumus. Ypoxu: 9 k1. / H.H. I'apa. — M.: IIpocsemenue.

Bboposckux T.A. Tectsl no xumuu. [lepBoHavanbubie xumuueckue nousatus. Kucinopoa. Bogopon. Bona,
pactBopbl. OCHOBHBIE KJIacChl HEOpraHW4Yecux coequHeHui: 8 ki.: k yueOHuky I'.E. Pyasutuca, ®@.I.
denpnamana «Xumus. 8 kiace». — M.: M3parenscTBo «Ox3amen», 2010.

Bboposckux T.A. TecTbl 0 XUMUU. DNEKTPOIAUTHYECKAS AUcconmanus. Kucinopoa u cepa. A30T u
docdop. Yriuepon u kpemuuii. 9 knacc: xk yueounky I'.E. Pynsutuca, ®.I'. ®enpamana «Xumus. 9
knace». — M.: U3pgaTenbcTBO «OKk3ameny, 2011.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

VK BHaeokaHa/1a: «XXUMHS POCTO»
VK Buageoxkanaia: «Thoisoi»
VK Buaeokanaiaa: «CTeneHuH»

Bbu6imorexa IOK https://m.edsoo.ru/00adb33c
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KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbBI

KonTpoubnas paGora Ne 1
«IlepBoHaYaJIbHbIE XUHMHYECKHE MOHSITHSD)
ITosicHuTENLHAA 3aNIHCKA
Kontposbnas padora Ne 1 B 8 kitacce 1o teme «IlepBoHauanbHbIe XUMUYECKHUE IIOHATHSY COCTOUT U3 JIBYX YaCTCH:

1. st TecTOBBIX 3aaHul (KaXK10€ olleHuBaeTcs B 1 Gam).
2. OtkpsITas yacts (3 3agaHus).

Ipuioxenne 1

1 3amanue 2 3aaHue 3 3ajaHue
CoctaBuTh ceMb (OPMYII 110 BaJICHTHOCTH. CocTaBUTh YpaBHEHUS peakluil, yka3aTb TUI Pemuts 3anauy — 3 6anmna
1 dopmymna — 1 6amn peakuuu
1 ypaBHeHue — 2 Oajuia, ecliu yKa3aH THII
peaxkuuu

Bpemst BBITIOTHEHUST KOHTPOJIBHOM paboThl — 45 MUHYT
Hroro: 3a Bce npaBUiIbHO BHINOJIHEHHBIE 3ajaHus — 25 06a/ioB
23 — 25 6am10B — «5»

18 — 22 6amnoB — «4»

13 — 17 6amnoB — «3»

KonTtpoJuabsnas padora Ne 1 mo reme

«IlepBoHayaTbHBbIE XHMHYECKHE MOHATHSD)

Tect

| BapuaHT

1. YkaxuTe rpymnmy, B KOTOPOH BCE AIEMEHTHI — METAILIBIL.

a) Cu, K, Ca, Mg; 6) O, C, S,H;

B) C, O, P, Na; r) Ca, Mg, S, Br.

2. VKaXnTe yTBEpXKICHUE, KOTOPOE PACKPBIBAET CMBICII 3aITUCH
TH:

a) ceMb aTOMOB BOJIOPO/Ia; B) YETHIPHAAIIATh ATOMOB BOJIOPO/IA;

0) ceMb MOJIEKYI BOJIOPO/a; T)4eThIPHAIATh MOJIEKYJ BOJIOPO/IA.

3. YKkaxure rpynmny, B KOTOPOil BCE 3JIEMEHTBI MPOSBIISIOT
BaJICHTHOCTH TOJBKO |l

a) Na, K, H; 6) Ca, Ba, Mg;

B) H, K, Ca; r) Fe, H, C.

KonTpoubHnas padora Ne 1 mo teme

«ITepBoHaYaTbHBbIE XHMHYECKHE MOHATHS

Tect

Il BapuanT

1. YkaxuTe rpynmny, B KOTOPOM BCE AIEMEHTHI — HEMETaJLIbI.

a) Cl, K, Ca, Mg; 0) O, C, S,H;

B) C, O, P, Na; r) Ca, Mg, S, Br.

2. VKaXuTe yTBepKJIeHHE, KOTOPOE PACKPBIBAET CMBICIT 3aITUCH
TH2:

a) ceMb aTOMOB BOJIOPO/Ia; B) YETHIPHAAIATH ATOMOB BOJIOPO/IA;
0) ceMb MOJIEKYI BOJIOPO/a; T) YETHIPHAAIATH MOJIEKYJ BOJOPO/IA.
3. Ykaxure rpynny, B KOTOPOil BCE AJIEMEHTHI MPOSABIISIOT
BaJICHTHOCTH TOJBKO I:

a) Na, K, H; 6) Na, Li, Cu;

B) H, K, Ca;r) Fe, H, C.
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4. Vxaxure GopMyIibl, KOTOPbIE COOTBETCTBYIOT 3aIMCH: IIECTh
MOJIEKYJI a30Ta, ]Ba aTOMa XJIopa, IBEHaaTh aTOMOB (propa.

a) 6N2, 2Cl, 12F; 6) 6N2, 2CI2, 12F2,;

B) 6N2, 2CI2, 12F; r) 6N, 2Cl2, 12F2

5. YKaxXuTe rpymniy BelecTB, KOTOPbIE COIEPKaT JIMIIB IPOCTHIE
BEIIIECTBA:

a)FeO, CuO, Cu; 6) P, Cu, S;

B)CUCI, CuO, CuS04; r) MgO, MgS, Mg

4. Ykaxure GopMyIibl, KOTOPHIE COOTBETCTBYIOT 3AITUCH: IIECTh

MOJIEKYJI a30Ta, IB€ MOJIEKYJIbI XJIOpa, IBEHAAIaTh aTOMOB (TOpA.

a) 6N2, 2Cl, 12F; 6) 6N2, 2CI2, 12F2;

B) 6N2, 2CI2, 12F; 1) 6N, 2CI12, 12F2

5. Ykaxure rpynny BELECTB, KOTOPbIE COAEPKAT JUIIb CI0KHBIE
BEIIeCTBA:

a)FeO, CuO, Cu; 6)CuS, Cu, S;

B)CuCl, CuO, CuSO4; r) MgO, MgS, Mg

OTkpbITas 4acTh
I Bapuant

1. CoctaBbTe (OPMYIIBI 110 BAJICHTHOCTH:

IVVIVII

AICI, SiO, PH, SO, AsO, CuO, CIO
2. CocTaBUTh YPaBHEHUS] XUMHUECKUX PEAKIIUN U OTPEICITUTh UX
THUIIBL:
Mg+Cl2 - Ca+02 —>Na+N2—
Fe(OH)3 — Fe203 + H20
Ba + HCl — BaCl2 + H2

3. CocraBuTh (POpPMYITY U ONPENIEIUTH MACCOBBIE JTOJIU SJIEMEHTOB
B COCJMHEHUH, COCTOSIIIIEM U3 OJIHOTO aTOMa MarHus, OJTHOTO
aToMa yriepoJia ¥ TpeX aTOMOB KHCIIOpOJia

OTkpbITas YacTh
II BapuanT

1. CoctaBbTe GOPMYIIBI IO BAIGHTHOCTHU:

IV VI

ZnBr, LiS, SO, WO, BaO, KF, Cal
2. CocTaBUTh YpaBHEHUS] XUMHUECKUX PEAKIIUN U OTPEICITUTE UX
THUIIBL:
Cu+02 - Al+CI2->K+02 —

CaS03 — CaO + SO2

Fe + HCI — FeCI2 + H2
3. CocraBuTh (popMyITy U ONPENEIUTH MACCOBBIE TOIHU 3JIEMEHTOB
B COCJIMHEHUH, COCTOSIIIEM U3 JIBYX aTOMOB KaJIvsl, OJJHOTO aToMa
yriepoJa U TpeX aTOMOB KHCIIOPOJa
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OTBeThI U pelieHNs] K KOHTPOJIbHOI padore Ne 1
«IlepBoHaYaIbHbIe XMMHYECKHE IIOHATHS»

Tecr
I BapuanT II BapuanT
Ne OtBer Ne Otser
BOIpOCa BOMIpOCa
1 A 1 b
2 A 2 b
3 b 3 A
4 A 4 B
5 b 5 B
OTKpbITast 4aCTh
| Bapuant II Bapuanr
1. CoctaBbTe (OPMYIBI 110 BAJIGHTHOCTHU: 1. CoctaBbTe GOPMYIIBI 1O BAIEHTHOCTHU:
v VI Vv | | IV VI

AICI3, Si02, PH3, SO3, As205, Cu20, CIO

2. CocTaBUTh ypaBHEHUS] XUMUYECKUX PEAKIUI U OIPEACIUTD UX
THUIIBL:

Mg + C12 — MgCl2 — peakuusi coeAMHEHUS

2Ca+ 02 — 2Ca0 — peakuus COeMHEHUS

Na + N2 — Na3N — peakuusi coeTuHEHUs

2Fe(OH)3 — Fe203 + 3H20 — peakuus pa3ioKeHus

Ba + 2HCI — BaCl2 + H2 — peakuus 3amenieHus

3. CoctaBuTh (GOpPMYIy U ONPENIEIUTH MACCOBBIE JIOJIU 3JIEMEHTOB
B COEJIMHEHUH, COCTOAILIEM U3 OJJHOTO aTOMa MarHus, OJJHOTO
aToOMa yIJiepoJia ¥ TpEX aTOMOB KHCIIOpOJa

MgCQO3

M(MgCO3) =24+ 12+ 16 *3=84

w (Mg) = 24/84 * 100% = 28,57%

w (C) =12/84 * 100% = 14,28%

w (O) = 48/84 * 100% = 59,25%

ZnBr, LiS, SO, WO, BaO, KF, Cal

2. CocTaBUTh YpaBHEHUS XUMUYICCKUX PEAKITUI M OTIPEICITUTE UX
THUIIBL:

2Cu + 02 — 2CuO — peakuust COeTUHEHUS

2A1+ 3CI2 — 2AICI3 — peakuus coeTuHEHUs

4Li1+ 02 — 2Li20 — peakius CoOeAMHEHUS

CaCO3 — CaO + CO2 — peakuus pas3ioKeHUs

Fe + 2HCl — FeCl2 + H2 — peakuus 3aMenieHus

3. CocTaBuTh GOpPMYITY U ONPEAECTUTH MACCOBBIE TOJIU AJIEMEHTOB
B COEJIMHEHUH, COCTOSIIEM U3 JIBYX aTOMOB KaJIUs, OJJHOTO aToMa
yraepojaa u Tpex aTOMOB KHCIOpOaa

K2CO3

M(K2CO3) =39*2 +12 + 16* 3 =138

w () = 78/138 * 100% = 56,52%

w (C) = 12/138 * 100% = 8,69%

w (O) = 48/138 * 100% = 34,78%
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IIpunoxenne 2

KonTpoabsHnas padora Ne 2
«Kucsopoa. Boanopoa. Boga. Pactesopsn»
HosicHuTebHASA 3aNMCKA
KonTponbras padorta Ne 2 B 8 kinacce mo treme «Kucinopoa. Bogopos. Boma. PacTBopel» COCTOHUT M3 YeTHIpEX YacTeu:

1. JlecsATh TECTOBBIX 3aIaHMH (KaXK10€ OlICHUBAETCs B 1 6asn).

2. BcTaBbTe MpOMYIIEHHOE CIOBO (KaXI0€ 3a7aHne oleHrBaeTcs B 1 6amn).
3. CocraBbTe M HailauTe KO3(POUIIUCHTHI IJIs YpaBHEHUH XMMHUYECKUX PEaKITUil.

Kaxxnoe ypaBHeHUe peakinu OIlcHUBaeTcs B 2 Oasia.

4. 3amaga — 2 OGayuia

BpeMms BBIMOTHEHUS! KOHTPOJIBHOW PabOThI — 45 MUHYT.
Hroro: 3a Bce mpaBUIILHO BBHITOJTHEHHBIC 3a1aHus — 23 Oaja.
21 — 23 GamioB — «5»

16 — 20 6amnoB — «4»

11 — 15 6amnoB — «3»

KonTponbnas padora Ne 2

«Kucnopoa. Bogopoa. Bona. PactBopbi»
| BapuaHT

1-a1 yacTb

1. Camblil pacpoCTpaHEHHBIN XUMUYECKHM 3JIEMEHT B 3€MHOH Kope:

a) BoAopoJ 0) KUCIOPO B) cepa I) JKeJe30

2. Y4eHbll, MOTYYUBIINNA KMUCIOPO/ U TIEPBbII ONUCABIIMM 3TO:

a) lx.Haneton 0) I'.KaBenaum B) JIx. [Ipuctnu r) A.JlaByasbe

3. Kucnopon u BO10opoa MOKHO TIOJTYYUTh, Pa3iI0KUB BELIECTBO:

a) Boaly 0) COJIb B) KUCJIOTY T') MapraHIlOBKY

4. B mpOMBITINIEHHOCTH KUCIIOPOJ MOKHO TTOJIYUHTh U3:

a) BofIbl 0) BO3[IyXa B) MApPTraHIIOBKH T') COJIH

5. B cocraB Bo3ayxa HE BXOJIUT:

a) BoAOpoJ 0) KUCIOPO/I B) YIIIEKHUCIBIN ra3 T) aproH

6. Peaknuu, nmpoTekaromuye ¢ MmorjioneHueM SHEPTUU, Ha3bIBAKOTCS:
a) SK30TePMHUYECKHMH 0) KaTATUTUIECKUMH B) SHAOTEPMHUUECKUMU
7. Ilpu peakunu akTUBHBIX METAJUIOB C BOAOU, KpOME THAPOKCUIOB,
BBIICIISIETCS:

a) BOJIOpoJ1 0) KMUCIOPOJT B) METaH T') HePTh

8. Campblii 1€rkui ras:

Konrponsnas padora Ne 2

«Kucnopoa. Bogopoxa. Bona. PactBopsi»

II BapuanT

1-1 yactp

1. Camblil pacipOCTpaHEHHBIM XUMUYECKH 371€MEHT BO Beenennoil:
a) BOJopoJ1 ) KHUCTIOPOJI B) cepa T) Kene30

2. Ilpu npoxanuBaHUU OKCUAA PTYTH, KPOME PTYTH, [TOJIy4aeTCs ellé:
a) KUciopoA 0) BOJOPO/ B) aproH T') HEOH

3. B Bo3ayxe kucmopoja mo oopEmy:

a) 78% 0) 2% B) 21% 1) 23%

4. 15t TOpeHus BemecTBa HEOOX0AUM JIOCTYII:

a) BoJiopoJia 6) KUCIopo/ia B) alFOMUHUS T') KpEMHUS

5. Peakiuu, npoTeKaromue ¢ BbIICICHUEM YHEPTHH, HA3bIBAIOTCS:

a) 9K30TepPMUYECKIUMH 0) SHTOTEPMUUECKIUMH B) KaTaTUTHUYECKUMU
6. Boopoa MOKHO NOJIYYUTh IPHU PEAKIIMM METAIIJIOB C:

a) KUCIIOTOMU 0) CONbIO B) OKCUIAMHU T') PTYTHIO

7. Eciii BOIOpOJ cpearupyer ¢ KUCIOPOIAOM, OITYUUTCS:

a) BO3/1yXx 0) MeTaH B) BOJia I') YIIIEKHUCIBIA ra3

8. BoccTtanoBUTENbHBIE CBOMCTBA BOAOPO/ MIPOSIBIIAET B PEAKIUAX C:
a) OKCHJaMH METaJUIOB 0) BOAOH B) PTYTHIO T') MEJIBIO
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a) CePHUCTHIN 0) KUCIOPO B) YTIEKUCIBIN T') BOAOPOT

9. OgHOPOHBIE CUCTEMBI, COCTOSIIUE U3 MOJIEKYJI PACTBOPHUTENS U
pacTBOPEHHOTO BEILIECTBA:

a) B3BecH 0) pacTBOPHI B) CYCIICH3UH T') SMYJIbCHH

10. BemectBo, mpakTUYECKH HEPACTBOPUMOE B BOJIE:

a) Mel 0) caxap B) THIIC T') XJIOpUJI cepedpa

2-51 4acTh

BcraBbTe mpornyiieHHoe CI0BO:

1) BemectBa, KOTOpBIE YCKOPSIFOT XUMUYECKUE PEAKIIUU, HO CaMH TPH
3TOM HE PacXOyIOTCs, Ha3bIBAIOTCS )
2) XuMH4ecKoe ypaBHEHNE, B KOTOPOM YKa3bIBa€TCsl TEIJIOBOM
3¢ dexT, Ha3BIBAIOT .
3) PactBop, B KOTOpPOM JaHHOE BEIIECTBO MPHU JAHHOU TeMIIepaType
00JIbIlIe HE PACTBOPSAETCS, HA3bIBAIOT

3-11 4yacThb

CocrtaBbTe 1 HaiiauTe KOAPGULIUEHTHI U1 YPaBHEHUH XUMUYECKUX
peaKkuuii:

a) TOPEHUS JIUTUS

0) B3aMMOJICHCTBHSI BOJIOPOJIA U XJIOpa

B) B3auMojieiicTBus Bogopoaa u CuO

T') B3aMOJICHCTBHE BOJIBI ¢ okcuaoM ¢ochopa (V)

4-51 yacTh

Pemmm 3amauy

Omnpenenute MacCOBYIO JIOJIO COJIU B pacTBOpe, eciu 17 T conu
pPacTBOPWIIH B

48 r BOABL.

9. CmecH, B KOTOPBIX MEJIKME YaCTULIbI TBEPAOTO BEIIECTBA
PaBHOMEPHO pacnpeziesieHbl MeXKAY MOJIEKYJIaMU BObI, HA3bIBAIOT:

a) B3BecH 0) pacTBOPHI B) CYCIICH3UU T) IMYIIbCHH

10. BenecTBo, X0pOI11I0 PaCTBOPUMOE B BOJIE:

a) Men 0) TUIic B) IIMHA I') caxap 2-1 yacTb BcTaBpTe npomyiieHHoe
CJIOBO:

1) CrnoxHble BelecTBa, KOTOPbIE COCTOST U3 IBYX 3JIEMEHTOB, OJIUH U3
KOTOPBIX KHUCIOPO/I, HA3bIBAIOTCS . 2) KonnuectBo
TEIUIOThI, KOTOPOE BBIAEIAETCS WK NOIJIOUIAeTCs TP XUMUYECKON
pEeaKINK, Ha3bIBAIOT s dexrom. 3) PactBop, B
KOTOPOM JJaHHO€ BEIIECTBO IIPU JaHHOW TEMIIEpAType elE MOXKET
pacTBOPATHCS, HA3BIBAIOT . 3-s yacth CocTaBbTE U
HaiuTe KO PUIMEHTHI s ypaBHEHUH XMMHUYECKIX PEaKLuii: a)
TOpEeHHUsI aIIOMUHUS 0) B3aMMOEHCTBHSI BOJOPO/Ia U CEPHI B)
B3auMo/eiicTBre Bojbl ¢ okcuioM cepsl (V1) r) B3aumoaeiicTBue Boibl
c utueM 4- s yacts Pemm 3anauy Onpenenure MacCoBYIO JIONO COJIU
B pacTBOpe, eciu 41 r conu pacTBopuiH B 221 T BOABI.

2-11 4acTh

BcraBpTe npoIyiieHHoe C10Bo:

1) CnoxHbIe BELIECTBA, KOTOPHIE COCTOAT U3 JIBYX AJIEMEHTOB, OJUH U3
KOTOPBIX KHUCIOPO/I, Ha3bIBAIOTCS :
2) KonudecTBO TEMIOThI, KOTOPOE BBIAEIAETCS WIN MOTJIOMAeTCs IpU
XUMUYECKON PEaKIM, Ha3bIBAIOT s dexrom.

3) PactBop, B KOTOPOM JaHHOE BEIIECTBO IIPU JAHHOM TemIeparype
en€ MOXKET PaCTBOPATHCS, HA3bIBAIOT

3-11 yacTh

CocraBpTe 1 HaliguTe KOA(QOUIMEHTHI 1Sl ypaBHEHUH XUMHUECKUX
peaKkuuii:

a) TOPEHUS ATFOMUHUS

0) B3auMOJIeCTBUS BOJOPOJA U Cephl

B) B3aUMOJICUCTBHE BOJBI C OKCHI0M cephl (V)

T') B3aUMO/JICHICTBUE BOJIbI C TUTHEM

4-51 yacTh

Pemw 3amauy

Onpenenute MacCOBYIO JIOJIO COJI B pacTBope, eciik 41 T conn
pacTBOPWIIX B
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‘ 221 r BOOBL.

OTBeTbhI M pelieHUus1 K KOHTPOJIbHOM padore Ne 1
«Kucsaopoa. Bonopoa. Boga. PacTBopbi»

I BapuanT II Bapuanr
1-1 yacTb 1-1 yacth
1 2 3 4 5 6 8 9 10 1 2 3 4 5 10
0 B a 0 a B r 0 r a a B 0 a r
2-11 YacThb 2-51 4acTh
1)xaranuzaropamu 1) oxkcupamu

2) TEpPMOXUMHYECKUM

3) HEHACHIIICHHBIMU

3-11 yacThb

a) 4Li + O2 = 2Li20

0) H2 + Cl2 = 2HCI

B) CuO + H2 = Cu + H20

r) 3H20 + P20s = 2H3 PO4

4-51 yacTh

m(p-pa)=17+48=65r

w (B-Ba)=17/65* 100% = 26,15%

2) TEIIOBBIM
3) HaChILICHHBIMU

3-1 yacThb
a) 4Al + 302 = 2Al203
0) Ho+ S =HS

B) H20O + SO3 = H2S04

r) 2H>0 + 2Li = 2LiOH + H»
4-gacTh

m(p-pa) =41+221=262r

w (B -Ba ) =41/262 * 100% = 15,64%
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KonTtpoubnas pa6ora Ne 3
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHX BEIECTB)
IHosicHuTeIbHAA 3anMCKA
Konrtponshas padora Ne 3 B 8 kitacce 1o TeMe «OCHOBHbIE KJIACCHI HEOPIAHUYECKHUX BEILIECTBY» COCTOUT U3 TPEX YacTel:
1. TecToBbI€ 3a1aHUS U 33JaHUS] HA COOTBETCTBUS.
2. 3ajaHus Ha 3HAHUSA KJIACCOB HEOPTAHUYECKUX COCIMHEHHU.
3. 3aaHus ¢ pa3BEpHYTHIM OTBETOM.
3amanus banibl

A-1l 1
A-2 2
A-3 2
B-1 |4
B-2 |4
C-1 |4
C-2 |4
Uroro: | 21

Bpemst BBINOTHEHUS! KOHTPOJIBHOM paboThl — 45 MUHYT
Hroro: 3a Bce mpaBMIIHLHO BBHITTOTHEHHBIE 3a1aHus — 21 Gas.
20 — 21 6amm0B — «5»

15— 19 GamnoB — «4»

11 - 14 6annos — «3»

IIpunoxenne 3
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KonTtpoabsnas pa6ora Ne 3
«OcHOBHBIE KJIacChl HEOPTraHNYECKHX BelleCTB)

I BapuanT

A — 1 Okcup yriepona (IV) pearupyer ¢ KaKIbIM U3 IBYX BEIIECCTB:
a) BOJIOM M OKCUOM KaJbIIUs

0) KUCIOpPOoI0M U OKcH0M cephl (IV)

B) cysb(haToM Kajus U TUPOKCHIOM HaTpUs

r) pochopHOit KUCTOTON U BOAOPOIOM

A — 2 YCTaHOBUTE COOTBETCTBUE MEXY (POPMYIIOi HCXOTHBIX
BELIECTB U MPOIYKTaMH peakuui
®opMmyJibl BelleCTB

a) Mg + HCl —

0) Mg(OH), + CO2 —

B) Mg(OH); + HCI —

IIpoaykThl B3aUMOACHCTBUA
1) MgCl>
2) MgClz + H2
3) MgClz + H20
4) MgCO3 + H»
5) MgCOs + H20
A — 3 YCTaHOBUTE COOTBETCTBHE MEXITY XUMHUECKOH (opMyson
BEILECTBA U €0 Ha3BaHUEM.

1) FeCl3 A. murpar menu(IT)
2) Cu(NO:s)2 b. kapboHat Kanus
3) Alx(SO4)3 B. xnopun sxenesa(Ill)
4) K2CO3 I'. aurput meau(11)

. cynsdar amoMuHUS
B — 1 Pacnipenenure BemiectBa mo kiaaccam: NaCl, CaCOsz, MgCly,
NaHCO3z, Cu(OH)2, CuO, NaOH, Fe(OH)s, SO3

KonTtpouabsnas pa6ora Ne 3

«OcHOBHBIE KJIacChl HEOPTrAaHNYECKHX BellleCTB)

Il BapuanTt

A — 1 Okcup HaTpus pearupyer ¢ Kax/IbIM U3 JIBYX BELECTB:
a) BOJIOM ¥ OKCHJIOM KaJIbITHs

0) KHCJIOPOJIOM U BOAOPOJIOM

B) cyJib(haTOM Kalus U TUAPOKCHIIOM HATPHUS

r) pochopHoit kuciaoroi u okcuaom cepsl (IV)

A — 2 YCcTaHOBHUTE COOTBETCTBUE MEXKY (POPMYITIOH HCXOIHBIX
BEIIIECTB U MTPOAYKTAMH peaKLHii

DopMy.Jibl BelIeCTB IIpoaykTbl B3aUMOACHCTBUA

a) Fe + HCI — 1) FeCI2
6) Fe(OH)2 + CO2 — 2) FeCl2 + H2
B) Fe(OH)2 + HCl — 3) FeCI2 + H20

4) FeCO3 + H2

5) FeCO3 + H20
A — 3 YCTaHOBUTE COOTBETCTBHE MEXKTY XUMHUYECKON PopMysIon
BEIIECTBA U €r0 HA3BAHUEM.

1) FeCl; A. xapOoHaT HaTpus
2) Mg(NO3)2 b. autpar maraus
3) Alx(SO4)3 B. xnopun xenesa(Il)
4)Na2CO3 I'. HUTPUT MarHus

. cynsdar amroMuHUS
B — 1 Pacnpenenure BemiectBa o kinaccam: P20s, H2SO4, CaO, HNOs,
HCI, CaClz, Mg(OH)2, K2COs, Fe20s.

C OcHoOBaHUS Kucaorer Comm

OKCUIBI OcHoBaHus Kucnotsl Comu

B — 2 OcymectBute npespamienusi: Cu—CuCl—Cu(OH),—CuO—
CuCl;

C - 1 Hanummure 2 BO3MOXHBIX CII0c00a MOTy4eHuUs Cyibdarta Kamusl.
C - 2 Kakas macca coJd MOJIY9IHUTCs, €CITH B PEAKITHIO C 36 T
rupokcuaa xenesa (1) Bcrynaer cossiHas KUCIOTa.

B - 2.0cymiecTBuTE NpeBpalieHus:
Ca—Ca0—Ca(OH),—CaCl,—CaCO3

C - 1. Hanumute 2 BO3MOXKHBIX CITOCO0A MOTYYSHUS XJIOPH/IA IIMHKA.
C - 2 Kakas macca coJid TIOJTydUTCs, €CTU B peakiuio ¢ 80 T KaIbIus
BCTYNAET COJISIHASI KUCIIOTA.

OTBeThl U pelieHNs K KOHTPOJIbHOM padore Ne 3
«OCHOBHble Knaccol HEeOopraHN4YeCKnx seLlecTts»
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| BapuanT Yacts — A

Il Bapuant Yacts — A

1 2 1 2 3
A A b B 1 2 3 4 r A b B 1 2 3 4
2 5 3 B A Ji | b 2 5 3 B b pl | A
Yactr - B Yactr - B
1. 1.
Oxkcuasl OcHoBaHus Kucnotsl Comn Oxkcuasl OcHoBaHUI Kucnotsl Comn
CuO, SO3 Cu (OH), NaCl, CaCOs, P20s, Ca0, Mg (OH): H2S04, HNO3, | CaCly, KoCOs3
NaOH, MgCl,, Fe,Os HCI
Fe (OH)3 NaHCO3

2. 2.
Cu + Clz — CuCl, 2Ca+ 02 — 2Ca0

CuCl; + 2NaOH— Cu(OH); + 2NaCl
Cu(OH)2— CuO + H20
CuO + 2HCI — CuCl2 + H20

Yactp — C
1.
K20 + H2S04 = K2SO4 + H20
2KOH+ H2S04 = K2SO4 + 2H20

2.
Fe(OH), + 2HCI — FeClz + H,0
n(Fe(OH),) = n(FeClz) = 36/ 90 = 0,4 Mo
m(FeCly) = 0,4 * 127 = 50,8r.

CaO + H,0O — Ca(OH)2
Ca(OH), + 2HCI — CaClz + H.0
CaClz + Na;CO3 —CaCOs + 2NaCl

Yacter — C

1.
Zn + 2HCIl = ZnCly + H»
ZnO + 2HCI = ZnCl, + H,0

2.

Ca + 2HCI — CaCl> + H.0

n (Ca) =n (CaCl,) = 80/ 40 = 2 mounb
m (CaCly) =2*111=222r
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KonTpoabsnas padora Ne 4
«Ilepuoauyeckuii 3aKoH u crpoeHue atoma. CTpoenue BemecTBa. XuMHYecKasi CBA3b)
HosicHuTebHASA 3aNMCKA
KonTponbras padora Ne 3 B 8 kimacce o teme «llepuonudeckuii 3akoH u ctpoeHue aroma. CTpoeHue BemecTBa. XUMHISCKast
CBSI3b» COCTOMT U3 TPEX YaCTEeH:
KonrtponbHas paboTa COIEp>XKUT pa3HOYPOBHEBBIE 331aHUS:
1) Tect (c BBIOOPOM OHOTO BapHaHTa OTBETA U3 YeThIpeX ). Kaxkoe nmpaBHIIbHO BBITIOJIHEHHOE 33/1aHue (C BELIOOPOM OTBETA)
oueHuBaercs B 1 6am.
2) Pacnipenienenrie XUMHUUECKHUX 3JIEMEHTOB 110 HEKOTOPBIM XapaKTepPUCTUKAM, XUMHUUecKas CcBsA3b. (I1onHbIi npaBuibHBIN OTBET
olLleHUBaeTcs 2 OajulaMu, 3a HENOJIHBIN MPaBUIIBHBIN OTBET — 1 0ajl, 3a HEBEPHBIH OTBET (MU ero oTcyTcTBHUE) — ) GaoB.
3) 3akperuieHre OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX COCTUHEHUH, perienne 3aaaq. CuuTaeTcs BHIOJHEHHBIM BEPHO, €CIIU
IIpaBWJIbHO 3alIMCaHbl TpU ypaBHEHUs peakuuii (3 6aina). [IpaBuiibHO 3anucansl 2 ypaBHEeHUs peakuuil — 2 0aia. [IpaBunbsHo
3amMcaHo OJHO ypaBHeHUe peakuuu — 1 6amn.IIpaBunbHO penieHHas 3aaaya-3 6anna.
MaxkcruManbHOE KOJTHYECTBO OAJIOB MPEACTaBICHO B Tadymie 1.

IIpunoxenne 4

Tabnuya 1.
Bun paGotsr MaxkcuManabHOE KOJTHUYECTBO 0aioB
KontponbHas padora Yacts 1 Yactp 2 YacTts 3 Htoro
9 6 6 21
Bpems BbINOIHEHHS] KOHTPOJIbHON paboThl — 45 MUHYT
OnennBanue paboThI MpeICTaBlIeHO B Tadnuie 2.
Tabnnuya 2

KomnuectBo 6amtoB | Orienka

19-21 «5»
13-18 «4»
10-12 «3»
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KonTtpoubsnas padora Ne 4

«ITepnoanyeckuii 3aK0H U cTpoeHue aroMa. CTpOCHHUE BEIIECTBA.
XuMurueckas CBS3b»

BapuanTt 1

Yactp 1

BuaumarenpHO npounTaiite kaxaoe 3aganue (Al — A9), u3 yetpipex
MPEITIOKEHHBIX BAPUAHTOB OTBETOB BBIOEPUTE OJIMH MPABHIILHBIH
Al. BemecTBo ¢ KOBaJICHTHBIM HEMOJSPHBIM TUIIOM CBSI3U:

1) N2, 2) Na, 3) NaCl,4) H.O

A2. Y aToMa KaJus YKCiIO JIEKTPOHOB U IPOTOHOB COOTBETCTBEHHO
paBHO:

1)191u39,2)19120,3)39u19,4) 191 19

A3 Hemeraminueckue CBOMCTBA AJIEMEHTOB B MIEPUO/IE:

1) ymeHbIIAIOTCS, 2) YBETUYUBAIOTCS, 3) HE U3MEHSIOTCS,
4)yMeHbBIIAIOTCS, @ 3aTEM YBEITUUUBAIOTCS

A4. Uncno 57eKTPOHHBIX YPOBHEH OMpeesaeTcs 1mo:

1) Homepy rpynnbL,2) HOMEpY psiaa,3) NOpsAKOBOMY HOMEPY,4)
HOMEpY Meproa

AS. Yucno npoTOHOB B SApe aTOMa yriepoaa paBHO:
D+3,2)+4,3)+6,4)+7

A6. Uncio 37€KTpOHOB Ha BHELITHEM 3HEPTETUYECKOM YPOBHE B aTOME
HATpUsI PaBHO:

1) 3, 2)5, 3)1, 4)31

A7. B BemectBe ¢ popmynoit H2O cBs3b:

1)uonHasi, 2) KOBaJIeHTHasI MOJISIpHAas, 3) KOBaJICHTHAs
HemnousipHasi,4) MeTainueckas

A8. KakoMmy 35IeMEHTY COOTBETCTBYET dJIEKTpOHHAas (hopmyia
1s22522p%3s23p*:

1) S, 2)Ar,3)P,4)Cl

A9. Ctenenb okucieHus cepbl B coenuneHusix SOs, H2S, H2SO3
COOTBETCTBEHHO PaBHBI:

1)+6,-2,+4 , 2)-2,+4,+6 , 3)+6,+4-2, 4)+4,+6 -2.

Yacrs 2

B1.CocrtaBbTe cXeMBbI CTPOCHHUS ATOMA U PACHPEIETUTE IJIEKTPOHBI 1O
opOuTansam ajis snementa Ne 5.

B2. Kak B nepuosie U3MEHSIOTCS paiuyChl aTOMOB M MX

KonTpouabsnas padora Ne 4

«Ilepnoanyeckuii 3aK0H U cTpoeHue aroMa. CTpOCHHUE BEILIECTBA.
XUMHUYECKas CBA3b»

Bapuant 2

Yacrtp 1

BaumatenpHO npounTaiite kaxaoe 3aganue (Al — A9), u3 yeTpipex
MPEJIOKEHHBIX BAPUAHTOB OTBETOB BHIOEPUTE OJIMH MPABHIILHBIM
A1l. AKTUBHBIN METaJIJI HATPUH UMEET CXEMY CTPOCHHS aTOMa:
1)21;2)2,2;3)28,1;4) 28,2

A2. Bug XMMUYECKO# CBSI3M Y BelllecTBa, nMerotiero ¢popmyny NapS:
1) koBajIeHTHAs HEMOJISIPHAs, 2) KOBAJICHTHAsI MOJISIpHAs, 3)
MeTalndeckas, 4) HoHHast

A3. Merannuyeckue cBOKWCTBA 10 rpymme: 1) yBeIuunBaroTcs, 2)
YMEHbINAITCA 3) YMEHbBINAIOTCA, a 3aTEM YBEIHMUUBAIOTCS, 4) He
U3MEHSIOTCS

A4. 3apsn sapa XUMUYECKOTO 3JIEMEHTA PABEH:

1) Homep nepuoa, 2) HoMepy Ipymiibl,3) HOPAAKOBOMY HOMEpPY,4)
HOMEpY psaa

AS. ATOMBI 3JIEMEHTOB, UMEIOIIUE OJIMHAKOBOE YUCIIO AJIEKTPOHOB HA
BHEIITHEM SHEPreTUYeCKOM YPOBHE, PAcIoOIOkKeHbI: 1) B OAHOM TpyIiIe,
2) B ogHOM noarpynie 3) B OJHOM Mepuoe, 4) Mo JuaroHaliy.

A6. Uncio 371€KTpOHOB Ha BHEITHEM DHEPIeTUYECKOM YPOBHE B aTOME
docdopa paBHO:

1)3,2)5,3)15,4)31

A7. ATOMBI DJIEMEHTOB, UMECIOIIHE OJUHAKOBOE YHCIIO
DHEPreTUUECKUX YPOBHEH, PACIIONIOKEHBI:

1) B o1HOM rpynne nepuoInyeckoil CUCTEMBI 2) B OTHOM MEPUOJIE
NEepUOINYECKOM cUCTeMBbI; 3) B OJTHON MOATrpYIIE MEPUOANYECKON
CUCTEMBI, 4) BCE BapUaHThl BEPHBI.

A8. Crenenb okucnenust 6poma B coequnenusix Br.O7 u MgBr2
COOTBETCTBEHHO PaBHBI:
)+4u+2,B2)-1u+2,3)+7u-1,4)+7u-7.

A9. PactipeenieHUIO 3JIEKTPOHOB T10 JIEKTPOHHBIM CJIOSIM B aTOME
¢dTOpa COOTBETCTBYET CXEMa:

1)2;8;8;2)2;8;7,3)2;,7;4) 2; 8;

Yactp 2
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3IEKTPOOTPHULIATEIHHOCTD?

B3. Pacnipenenute BemecTBa 1o 4 KOJ0OHKaM B 3aBUCUMOCTH OT THIIA
xumudeckoit cps3u:1) BaClz ,2) CHa,3) Cl2,4) C2oH2, 5)MgO, 6)Br2,7)
K20, 8) Mn.

A b B C

B1. CoctaBbTe CXeMBI CTPOCHHSI aTOMa U PACTIPEACIUTE dIEKTPOHBI 110
opOuTansaMm 1ist anementa Ne 13

B2. Kaxk B rpymnine u3MeHsIoTCsl palyCchl aTOMOB U UX

AIIEKTPOOTPHULIATETILHOCTh?
B3. Pacnipenenure BemecTBa no 4 KOJIOHKaM B 3aBUCUMOCTH OT THUIIA

Kos.nonapHas Kos.HenonspHaa | Metannnyeckas | MoHHas xumuyeckoi csasu: 1) HoS,2) CH4, 3)N2 ,4) SiO2, 5)Ag ,6) N2Os 7)K,
8)K.S.
Yacrs 3 A b B C
C1. Hanumure ypaBHEHUs peaKLMii, C TOMOIIBIO KOTOPBIX MOKHO Kos.nonapHas Kos.HenonsapHaa | MeTtannandyeckaa | MoHHaa

OCYILIECTBUTH CIIEIYIOIINE MTPEBPALLICHHUS:
P —> P20s —> H3PO4 —> NasPO4
C2. Onpenenure maccy kap6onara kaibius CaCOz, ecnu npu ero

TEPMHUYCCKOM PA3JIOKCHUHN BbIACIACTCA 45 JIMTPOB YIJICKUCJIOIO rasa.

Yacts 3

C1. Hanumure ypaBHEHUsI peaklii, ¢ TOMOILBbIO KOTOPBIX MOXKHO
OCYILIECTBUTH CIEAYIOIINE PEBPALLCHNUSA:
S —>S03 —> K2S04 —> BaS0g4
C2. Berauciante Maccy OKCH/Ia KaIbIIHsI, TOJIYIEHHOTO TPU 00XKHUTe

250r

KapOOHAaTa KaJIbLHsI.

OTBeThI U penieHUs K KOHTPOJIbHOM padore Ne 4

«Hepl/IOIll/I‘leCKl/lﬁ 3aKOH U CTPOE€HHUE aTOMA. CTpOQHI/le BellecTBa. XUMHYECKAs CBA3b»

Bapmuanr 1

3amanne | OTBer

Al
A2
A3
A4
A5
A6
A7
A8
A9

RPRRWWwWw NS~

Bapuanr 2

Samanme | OTBeET

Al

A2

A3

Ad

A5

A6

A7

A8

WIWINININW|IFR|A~|W

A9
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OTBeTHI K 32JaHUAM YaCTH 2
B1.1)+52,3uB 15?252 2pt
B2. CnieBa HanpaBo pajinyc yMEHBIIACTCS 3JIEKTPOOTPUILIATEIIbHOCTD

YBEJIMYUBACTCH .
B3.
A b B C
Kog.nmonsipnas | Kos.Henossipnas | Merayuunyeckast | Monnas
2,4 3,6 8 1,5,7

DJIeMEeHTEI 0TBETA 3aJaHuA YacTHu 3.

C1.(domyckatotcst mHBIC (POPMYIUPOBKHU OTBETA, HE HCKAKAIOIIUE €TO
CMBICIIA.)

1) 4P +5 O2 = 2P20s;

2) P20s +3 H20 = 2H3POyg;

3) H3PO4 + 3 NaOH = NazPO4 + 3H20

C2.CaCO3; =Ca0 +CO; 1 V(CO; )=45 1V, =22,4 n/monb

OT1BeTHI K 32JaHUAM YaCTH 2

B1.+13 2, 8, 3 m Al 1s? 2s? 2p® 3s? 3p!

B2. Pagnycsl aTOMOB yBEJIMYMBAIOTCS CBEPXY BHU3,
IIEKTPOOTPHULIATEIBHOCTD - YMEHBIIAETCA.

B3.
A b B C
Kog.nmonsipnas | Kos.nenonsipnas | Meramnuyeckas | Monnas
1,2,4,6 3 57 8

DJIeMEHTHI OTBETAa 3aJaHus YacTu 3.
C1.([JomyckaroTcs nHble GOPMYIUPOBKH OTBETA, HE MCKAXKAIOIIHNE €ro
CMBICIIA. )

1) 2S +3 O, = 2S03;

2) SOz + 2K OH = K3 SO4 + H20;

3) K2 SO4 + Ba (NO3z)2 = BaSO4 + 2KNO3
C2. 250r Xr

CaCOs3= CaO+CO2

1 moJb 1 MOJIB

100r/mMoap 561/MOIIB

100r 56r

250/100=xr/56

x=250%56/100=140r
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IIpunoxenne S

TEMBbI IIPOEKTOB (a1a ®I'OC)

AHanu3 KayecTBa MUIIEBBIX MPOAYKTOB.
AHaiu3 JIeKapCTBEHHBIX MTPENapaToB.
Apomarepanusi.

beszomnacHoe nuranue

OrieHKa KayecTBa MPOTYKTOB MUTAHUS.

bronornveckn akTUBHBIE T0OABKU: IpOhaHAIIUs HITH 1T0JIb3a?
BbITOBBIC GUIIBTPHI ISl OYUCTKH BOJOIIPOBOIHON BOJIBI U CIIOCOO MX pEreHepaIium.
BkycHoe — HeBkycHOe. O MHIIEBBIX 100aBKaX.

Brusier - i pH BotbI Ha pocT 6000BBIX.

BnusiHue TsDKENBIX METAJUIOB Ha PACTEHHSI TOPOXa.

Bopa: HeoObIYHBIE CBOMCTBA.

Bomopon — TormnuBo Oyayiiero.

Bpen sHepreTruecKux HalMTKOB.

BrIpamnBanue KpUcTauIoB COJICH.

BrIsiBIIeHHE KauecTBa JIMCTOBOTO Yasi Pa3HBIX (UPM.

JKBauka: ucTOpHs BpeIHOW MPUBBIUKK (MH(]BI U peainn).
XKenes3o u 3M0pOBBE YETOBEKA.

XKenroe, kpacHoe, 3eneHoe — kakoe mosie3Hee? (O s010Kax).
JKecTkocTh BOJBI M CTIOCOOBI €€ YCTpaHSHUS.

3araj ki Majiaxura
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