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1. ITosicHuTEeIbHAS 3aNIMCKA.

Pabouas mnporpamma yueOHOro mpeamera «Xumus» ana 8-9  kiaccos
MOATOTOBJIEHA B COOTBETCTBUU C:

o denepadbHbBIM  TOCYJAPCTBEHHBIM  00pa30oBaTelbHBIM CTaHJapTOM
OCHOBHOro oOmiero oOpa3oBanust (mpuka3 MUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickoit @eaeparuu ot 31.05.2021 Ne 287, ¢ u3MeHEeHUSIMU);

o dbenepanbHOil  00pa3oBaTENbHOM  MPOrpaMMON  OCHOBHOTO  OOIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEIICHUS
Poccuiickoit @enepanyu ot 18.05.23, ¢ ”BMEHEHUSAMU;

o denepanbHOil paboueil mTporpaMMod MO XHUMHUU OCHOBHOTO OOIIEro
oOpasoBaHusi, 0a30BbIA YpOoBEeHb, MOCKBa;

o npuka3zom MunucrepcrBa npocseueHus: Poccuiickoit @enepamuu ot 09.10.
2024 No704 o BHECEHMM W3MEHEHHMII B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaldbHOrO OOIero o0Opa3oBaHUs, OCHOBHOIO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;

° npuka3zoM MuHHCcTepcTBa TmpocBemeHuss Pocculickorn ®Pepepauuu  OT
23.07.2025 Ne 551 "OO ytBepxieHuu (QeAaepadbHOTO TMEPEeUHs DIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX MPOrpaMm
Ha4yaJbHOTO O0IIIETr0, OCHOBHOTO OOIIETO, CPeaHEro o0Iero oopazoBanus';

o UH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro mpeameta «Xumus» B 2025/2026 yueOHOM TO1Y;

° OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMOi OCHOBHOTO O0IIero 00pa3oBaHUs
UV OO «IlerpoBckas mikomnay;

o nporpammoii Bociutanust Uy OO «lleTpoBckasi mikoma.

3HaHWE XWMHH CIY)KHT OCHOBOHM Juisi  (OPMHPOBAHUS MHPOBO33PCHHUS
oOyyarolerocsi, ero MpeAcTaBICHUN O MAaTepPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIe XMUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUAX

SHEPIUM U 00 SBOJIIOIMHU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aIbHBIX
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npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM U 3KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHEHHS.

N3yuyenune xumun:

CIIOCOOCTBYET peaju3alli BO3MOXKHOCTEW Jisi caMOpa3BUTUA M (HOPMHUPOBAHUS
KyJIbTYphl IUYHOCTH, €€ 0011el U (YHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (QOpPMHUpPOBAaHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOy4Jaromuxcs, HaBBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeSITEeNbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
NOBCEJHEBHOM JKMU3HU, TaK U B NPO(deCCUOHATBHON NeATeIbHOCTH;

3HAKOMHUT €O CHeU(UKOW HAy4YHOrO MBIIUICHUS, 3aKjiIaJblBa€T OCHOBBI
LIEJIOCTHOI'O B3IJIs4A HA €UHCTBO IIPUPOJBI U YETIOBEKA, SABJISAETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOW rPaMOTHOCTH O0YYarOIINXCS;
CIIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM
3HAHUSM, K NPUPOJAE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBieHUST B OOyYE€HWU XUMHUU O0OECIEeUMBaIOTCS CIHEnudUKOM
colepkaHusl ~ yueOHOro  TpeAMeTa, KOTOpPBIA  ABIAETCS  IEeAaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha OMPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOUIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHSATUH XUMHH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IIOHSITUU
OPraHUYECKON XUMHHU.

CtpykTypa coAepkaHHus MpOrpaMMbl O XUMHUU CPOpPMUpPOBaHA Ha OCHOBE
CUCTEMHOro noaxonaa Kk e€ usydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MIOHATHNA O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHUN O XUMHUYECKOU
peakuun. OOe 3TH CHCTEMBI CTPYKTYpPHO OpPraHW30BaHbl [0 MPUHLUITY
IIOCJIEA0BATENBHOTO PA3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUI
pa3sHOrO  YpPOBHs: AaTOMHO-MOJIEKYJIIDHOI'O Y4YE€HHMS KaK OCHOBBI  BCErO

ecrectBO3HaHus; llepmonnueckoro 3akona /.M. MenpeneeBa Kak OCHOBHOTO
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3aKOHA XMMHUH; YUEHUS O CTPOCHUU aTOMAa M XMMHUYECKOM CBSI3M; MPEACTABICHUN
00 DJIEKTPOJUTUUECKON JTUCCOLMAIIMU BEIIECTB B pacTBopax. TeopeTHyecKue
3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU MOJTYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJHOTO YPOBHS K IPYTOMY, BBITIOJTHSISI
GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOSHUSI U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TMOJYy4YEHHs Hu3ydaemblx BeniectB. (OcCBoeHUE
nporpaMMbl O XUMHH CHOCOOCTBYET (DOPMUPOBAHUIO TMPEIACTABICHUS O
XUMHUYECKOW COCTABJISAIOIIEH HAY4YHOM KapTHUHbI MHUpa B JIOTUKE €€ CUCTEMHOM
IPUPOJIbI, IECHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJaM IO3HAHUS B
HayKe.

N3ydyeHrne XWUMUU TPOUCXOIUT C TMPUBJICYEHHEM 3HAHUI W3 paHEE H3YUYCHHBIX
yueOHbpIX mnpenMeroB: «Oxpyxkaromuid wmup», «buonorus. 5-7 kmaccel» u
«Dusuka. 7 knacey. [lpu U3ydeHUM XUMHU TPOUCXOAUT (POpMHUPOBAHUE 3HAHUMA
OCHOB XMMHUYECKOM HAyKHM KaKk OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHWS,
MPAKTUYECKON NIEATEIBHOCTH YEJIOBEKA M KaK OJHOIO0 U3 KOMIIOHEHTOB MHPOBOWU
KYJIbTYPBI.

3amadya yuyeOHOro mpeaMmeTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XHMHYECKHX
3HaHUN — Ba)XXHEHIMX (aKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECCKUX ITOJIOKCHUH,
JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM IIO3HAHUS TIPU M3YYCHHH BEIISCTB U
XUMUYECKUX PEAKINi, B (POPMHUPOBAHUM M PA3BUTHH ITO3HABATEIBHBIX YMCHUN U
WX TPUMCHEHHH B Y4YCOHO-IIO3HABATCIBHOM H Y4eOHO-HCCIIEIOBATCIIBLCKON
NEATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAaMHU B
MOBCEIHEBHOM KM3HU.

IIpn wm3ydeHMW XUMHM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHHS BaKHOE
3HAYEHUE MPUOOPENIN TaKHe 1eJ1, KaK:

dbopMupoBaHHUE  HMHTCIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, roTOBOM K
caM000pa3oBaHMIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSATUIO PEIICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;



)
HaIpaBJIEHHOCTh OOYYEHMs] HAa CHCTEMAaTHYECKOE MPUOOIIEHHE OOydYaroIUXcs K
CaMOCTOSITEIbHON MO3HABATEIbHOU JESATEILHOCTH, HAYYHBIM METOJIaM MO3HaHMS,
bopMUPYIOIINMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;
oOecrieueHue yciaoBHil, crnocoOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOUIUMUCS OTIbITA
pa3HOOOpa3HON NIESITEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB
(KJTIOUEBBIX KOMIMETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS Pa3TUYHBIX
BUJIOB JI€ATEIbHOCTH;
dbopmupoBanue 0011 GyHKIIMOHAIIBHOM U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCIIe yMEHUW OOBSCHATH W OIICHUBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA,
UCTIONIb3Ysl 3HAHUS W ONBIT, MOJYYCHHBIC TPU M3YyYECHUU XUMUH, TPHUMCHSITH UX
IIPY PEIICHUH TPOOJIeM B MOBCEIHEBHOMN KU3HU U TPYJIOBOH JEATEILHOCTH;
dbopmupoBaHue y OOy4YarOUIUXCS TYMAHUCTHYECKUX OTHOIIECHUN, TOHUMAaHUS
[IEHHOCTU XMUMHUYECKUX 3HAHUM I BBIPAOOTKH SKOJOTUYECKH IEIeCO00pa3HOro
NOBE/JICHUsI B OBITY W TPYJOBOM JESITENILHOCTH B IENSAX COXPAaHEHUS CBOEro
3II0POBbSI 1 OKPY>KAIOIIEH MPUPOTHON CPEJIbI;
pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEl K CAMOKOHTPOIIO U
CaMOBOCTIMTAaHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JalbHEHUIIEro
o0y4eHHUSI.
OO6mee ynciio yacoB sl u3ydeHust XuMuu — 136 dacoB: B 8 kiacce — 68 dacoB (2

yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

2. Coep:xaHue nNporpaMmbl Kypca «XuMus»

8 Kiacc.

IlepBoHayabHbIE XUMHUYECKUE IOHATHUSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU YesloBeKa. Tena u BemecTBa. OU3NUECKUE
CBOMCTBa BEIIECTB. ArperatHoe cocTosHue BemiecTB. [loHsTne o Metomax
MO3HAHUS B XUMUU. XUMHUS B CUCTeME HayK. UUCThIe BemecTBa U cMecu. CriocoObl

pa3aeneHust CMeCeH.
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ATOMBI U MOJEKYJIbl. XUMHUUYECKHUE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocThie U cliokKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTh aTOMOB XUMHUUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcUTENIbHAS aTOMHas macca. OTHOCHUTENIbHAS
MOJIEKyJIsipHass mMacca. MaccoBasi JOJsi XUMUYECKOTO JJIEMEHTa B COCIMHECHUHU.
DU3NYECKUE U XUMUYECKUE SIBIICHUSA. XMMHUUECKAsl pEaKkys U €€ NPU3HAKUA. 3aKOH
COXpaHEHMs MAacChl BEIIECTB. XHUMHYecKue ypaBHeHus. Kraccudukamus
XUMUYECKUX peakIuii (COeqUHEHHUs, Pa3JIOKECHHUS, 3aMEIIeHuUs, 0OOMEHa).
XUMHUYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJOH, C MpaBUIaMHU
pabotel B jaboparopuu W nOpuémMaMu  oOpaimieHuss C  J1abopaTOPHBIM
o0Opy/lOBaHMEM; M3y4Ye€HHE U OINUCAaHUE (PUIHUYECKUX CBOMCTB 00pa3iioB
HEOPraHUYECKUX BEIIECTB; HaOI0/IeHHEe (PU3MYECKUX (IUIABJICHUE BOCKA, TasHUE
JIpJa, pAcTHUpaHHE caxapa B CTyNKe, KHUIEHWEe W KOHJICHCAIUs BOJbI) U
XUMUYECKUX  (TOpEeHHE  CBEYM,  [POKAJMBAHUE  MEOHOM  MPOBOJIOKH,
B3aMMO/ICHCTBHE MeJla C KUCIIOTOM) SIBICHUM, HA0JII0IEHNE U ONTUCAaHNUE TPU3HAKOB
IPOTEKAaHUSI XUMHUYECKUX PEaKIUi (pa3sioKeHHe caxapa, B3auMOJEHCTBUE CEPHOM
KUCJIOTHI C XJIOpUAOM Oapus, pasnoxkenue rujapokcuaa menu(ll) nmpu narpesanum,
B3auMoieiicTBHE kene3a ¢ pactBopoM coiu meau(Il)); m3ydeHwme croco6oB
pasfeneHus cMmeceil (C MOMOINbI0 MarHurta, QUIBTPOBAHUE, BBIIAPUBAHUE,
TUCTWILISLMSA, XpoMarorpadusi), TpPOBEIEHHE OYUCTKA TIOBAPEHHOW COJIH;
HAOJIOZICHUE W OMHCAHUE PE3YJIbTATOB MPOBEICHUS OIBITA, WLIIOCTPUPYIOIIETO

3aKOH COXPaHEHMS MacChl; CO3IaHUE MOJIENIe MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHelue npeacTaBuTeId HEOPraHMYECKUX BelleCTB

Bo3znyx — cMmech rasos. CocrtaB Bo3nyxa. Kucimopox — 3J€MEHT M NpPOCTOE
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucnopoma. CrocoObl
MOJIyYeHUs KUCIOpoJa B JabopaTopud M OpombilieHHOCTH. Kpyrosopot

KHcIopoa B ipupoje. O30H — ajuioTponHas Moau(pUKaus KUCIopo/a.
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TemoBoil 3ppeKkT XUMHUUECKOW peakluu, TEPMOXUMHYECKUE YPABHEHUS, K30 U
SHJIOTEPMHUUYECKHE peaKUUu. TOIMIMBO: yrojib MU METAaH. 3arps3HCHUE BO31yXa,
YCWJIEHHE MAPHUKOBOIO 3 Pekra, pazpylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopona B IPUPOLE,
du3nyeckue M XUMHUYECKHUE CBOMCTBA, NPUMEHEHUE, CIOCOOBI MOTYyUYEHHUS.
Kucnots! u conu.

KomnuectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABoraapo. MomsipHbIi
00bEM ra30B. PacuéThl M0 XUMUYECKUM YPABHEHUSIM.

duznueckue cBorcTBa BoAbpl. Boaa kak pactsopurtenb. PactBopbl. HachllieHHbIE U
HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOpUMOCTh BemIeCTB B Bojae. MaccoBast H0Jis
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA Bo/bl. OcHOBaHuUs. Posib pacTBOpPOB
B MPUPOJC U B KU3HU 4YesioBeka. KpyroBopoT Bojabl B NpUPOAE. 3arpsi3HEHUE
NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukamuss Heopranuueckux coenuHenuid. Oxcuabl.  Krnaccudukanms
OKCUJOB:  coyieoOpa3syromniie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. HoMeHnknatypa okcuaoB (MeXAyHApOIHAS U TPUBUAIbHAS).
du3nyecKue U XUMUYECKUE CBOMCTBA OKCUAOB. [lomydueHue oKCuaoB.

OcnoBanusi. Knaccuduxaiusi oCHOBaHH: METOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiatypa ocHoBaHMil (MEXIYyHapoJHass W TpuBUalibHas). Dusznueckue u
XUMHUYECKHUE CBOMCTBA OCHOBAaHUM. [lonydyeHrne OCHOBaHUM.

Kucnotsl. Knaccudukamus kucinor. HoMmenkmarypa KUCIOT (MEXKIyHapodHas H
TpuBUaJIbHAS ). DU3NUEeCKUe W XUMUYECKHE CBOMCTBAa KUCIOT. Psig akTWUBHOCTH
metainoB H. H. bekerosa. [lonydyeHnne kucor.

Comu. HomenknaTtypa coneil (MeXIyHapoJHass W TpuBUaJbHas). Puznueckue u
XUMHUYECKHE CBOMCTBA cotieil. [Tomyuenue conen.

'enernueckass CBA3b MEXKIYy  KJacCaMH  HEOPraHMYECKHX  COEAUHECHUMU.
XUMUYECKUNA HKCIIEPUMEHT: KAYECTBEHHOE ONPEAECICHUE COAEPKAHUS KUCIOpPOJa
B BO3/AyXe; IMOJy4YeHHe, coOUpaHHue, paclo3HABaHWE W HW3YyYCHHUE CBOICTB
KHCJIOPO/Ia; HAOJIOJEHHWE B3aMMOJCHCTBUSI BELIECTB C KHUCIOPOJOM M YCIOBHUS

BO3HUKHOBEHHUS M MpPEKpalleHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ oOpasiamu
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OKCUJIOB U OIHCAaHHME HX CBOWCTB; IOJY4YEHUE, COOMpAaHHE, paclO3HaBaHUE U
U3Yy4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE); B3aMMOJEHCTBHE BOJIOPOAA C OKCHIIOM
Menu(Il) (Bo3MOXXHO MCMONB30BAaHUE BHUACOMATEPHANIOB); HaOIOJAeHUE 00pa3IoB
BELIECTB KOJUYECTBOM | MOJb; HCCIEIOBaHHME OCOOEHHOCTEW pPaCTBOPEHUS
BEIIECTB C PAa3jIMYHOM pPaCTBOPUMOCTBIO; IMPUIOTOBICHUE pPAaCTBOPOB C
ONPEEIIEHHON MAaCCOBOM JOJIEW pACTBOPEHHOIO BEIIECTBA; B3AUMOJICMCTBUAE BOJIbI
C MertajulaMu  (HaTpueM M KalbldeM)  (BO3MOXXHO  HMCIOJb30BaHHE
BUJIEOMATEpPUAJIOB); OMpENEEHUE PACTBOPOB KHCIOT M WIEJOYEeH € MOMOUIbIO
UHANKATOPOB; HCCIEJOBaHUE OOpa3llOB HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX
KJIACCOB; HAOJIOJCHUE U3MEHEHHUs OKPACKW MHIMKATOPOB B PACTBOPAX KHUCIOT H
mienoyueil; u3ydenue B3aumoneictBus okcuna meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C METaJUIaM{, pEaKUUil HEeWTpaau3aluu; I[OJIy4YEHUE
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO MeETajula JAPYTMM M3 pacTBopa
COJIM; pEILIEHUWE OHDKCIEPUMEHTAJbHBIX 3aJad I0 TeMe «BaxuHenmue Kiaccsl

HCOPTraHUYCCKUX COCHHHCHHﬁ)).

IMepuonuueckuii 3axkoH u Ilepuoauveckasi cucreMa XMMHYECKHX 3J1€MEHTOB
. U. MenneneeBa. CTpoeHue aToMOB. XMMHUYeCKasi CBA3b. OKHMCJIANTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKIIUNU

[TepBhle MOMBITKH KJIaCCU(BUKAIIMA XUMHUYIECKUX 3JIeMeHTOB. [loHAaTHE O Tpyrmmax
CXOJHBIX AJIEMEHTOB (IUETOYHBbIE M WIEJIOYHO3EMEIbHBIE METAIJIbI, TaJIOrEHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOphie 00pa3yloT amdOTepHbIE OKCHUABI H
TUIPOKCHIBL.

[lepuonnueckuit 3akoH. llepuoamyeckass cucTeMa XHUMHUYECKUX BJIEMEHTOB
. . MenneneeBa.  KopoTkomepuomHass ©  AIuHHOTNEpUOAHAsS  (OPMBI
[Tepunoanueckoit cuctembl xumudeckux 3yeMeHToB . 1. Menneneesa. [leproabr
n rpynnel. dOuzndeckuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB NEpPUOAA U
TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB aroMmHbix saep. M3ortombl. DnekTponbl. CTtpoeHue

QJICKTPOHHBIX 0001049eK aTOMOB IICPBLIX 20 XUMHNYCCKUX QJICMCHTOB
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ITepuonnueckon cuctemsl . 1. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA IO €ro NnoJjiokeHuto B Ilepuonnyeckon cucreme /1. . Menaeneena.
3aKOHOMEPHOCTH HW3MEHEHMsS paguyca aTOMOB XHMHYECKHX DJJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO I'PYIIAM U NEpUOJaM. JHAUYCHHE
ITepronnueckoro 3akoHa u Ileproanueckon CUCTEMbl XUMUYECKUX DJIEMEHTOB IS
pa3BUTHUA HAyKU U NpakTUkU. [[. 1. MeHneneeB — yd€HBIN U IpakIaHUH.
Xumuueckast  cBs3b. KoBaneHTHas  (MoOJsipHass ¥ HEMOJSIpHAsl)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAs CBS3b.
Crenenp oxkucineHus. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporecchl
OKHUCJIEHUS U BOCCTAaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMHUYECKUA  DIKCIIEPUMEHT: M3y4YeHHE OOpas3lloB BEIIECTB METANIOB H
HEMETAJUIOB; B3aWMOJECHCTBUE THUAPOKCHAA LMHKA C pPacTBOPAMU KHUCJIOT H
IIEJI0Y€; IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-

BOCCTaHOBHUTCIIBHBIX peaKHHﬁ (POpeHHG, PCaKIH PA3JIOKCHUA, COGI[I/IHCHI/ISI).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMETHBIX CBsA3ed MNpU HM3YYCHUHW XUMUHM B 8 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUN, SBISIOMIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO61mue ecTeCTBEHHO-HAYIHBIC TIOHATHS: HAYIHBIA (aKT, TUIIOTE3a, TSOPHS, 3aKOH,
aHaJgu3, CUHTE3, KiIacCHu(PUKAIMs, MEPUOIUIHOCTH, HAOIIOJCHHUE, IKCIICPUMEHT,
MO/JICJIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuKa: Marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, WU30TOIIHI,
PaINOaKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKHH 3apsji, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHHME BEIIeCcTBa, ra3, (U3WUYECKHWE BEJIWYMHBI, €IUHUIIBI
M3MEpPEHMSs, KOCMOC, TIJIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, FOPHbIC MOPOJbI, MOJE3HBIC

HCKOITa€MbI€, TOIJIUBO, BOJHBIE PECYPCHI.
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9 kiacc

BemecTBo 1 XUMHYeCKas peaKkuus

Ileppuonnueckuin 3akoH. Ilepuoamyeckas cucreMa XUMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalaus, KaJIbIUA U HX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM dJeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHnue BemecTBa: BUAbI XUMUYECKOM CBSI3H. THUIBI KPUCTATNIMUECKUX PEIIETOK,
3aBUCHMOCTh CBOWMCTB BELIECTBA OT THUMNA KPUCTAJUIMYECKOM PEIIETKM U BHJIA
XUMHUYECKOU CBSA3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHapoaHas M
TpUBHUAJIbHAS). XUMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCAIIMXCA K pa3JIMYHBIM
KJIacCaM HEOPraHWYECKUX COCIAUHEHUN, TI'€HETHYECKas CBA3b HEOPraHUYECKUX
BEILECTB.

Knaccudukanus XMMHUYECKUX peakUuid MO pa3IUYHbIM MpU3HAKaM (IO YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEaKLUMU BEUIECTB, IO TEIUIOBOMY 3(P¢eKTy, o
U3MEHEHUIO CTENEHEH OKUCICHHUS XMMHUYECKUX 3JIEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHIO KaTaJIn3aTopa). JK30- U SHAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUYECKHE
YPaBHEHHS.

[lorsiTue o0 ckopocTH xuUMUYecKod peaknuu. I[loHsTHe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMUYECKUX peakuusx. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakiuax. [loHsaTtne O XuMHUYeCKOM paBHOBeCHMH. PaKTOpBI, BIHSAIOLIME HA
CKOPOCTb XMMHUYECKOU PEAKIUU U ITOJIOKEHUE XUMUYECKOIO PABHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakiuu, AIEKTPOHHBIN OasaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  PEaKLHH. CocraBnenue YPAaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HMCIOJB30BAHMEM  METOAa

3JIEKTPOHHOTO OajaHca.
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Teopust 3JIEKTPOJUTHYECKON AMCCOLNMALMM. OJEKTPOJIMUTHI U HEDIIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3U. Ctenens auccounannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.
Peakiiuu noHHOrO OOMeEHa. YCJIOBHUSI MPOTEKAHUsI PEaKIUd HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHUI 00 3IEKTPOIUTHUECKOU
nucconuanuy. KauecTBeHHbIEe peakiiuu Ha HOHBI. [loHsTHE O THApONIM3E CONEl.
XHAMHUYECKUNA DKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAUIMUYECKUX
pElIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB W HeMmeTawioB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpHAA HATPHsl); HCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTM XMMHUYECKOW peakIHH OT BO3JACHCTBUA PA3NMUHBIX (AKTOPOB;
UCCIIEIOBAHME JIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpOLEcCa TUCCOLMALINN
KUACTIOT, IIejo4Yed W cosieid (BO3MOXKHO MCIOJIb30BaHME BHUICOMATEPUATIOB);
IIPOBEICHUE OIBITOB, WILIIOCTPUPYIOIIMX IPU3HAKY IIPOTEKAHUs PEAKLUNA HOHHOIO
oOMeHa (oOpa3oBaHHE OcCaliKa, BbIIEJIEHUE Ta3a, 0Opa30BaHUE BOJIbl); OIBITOB,
WUIIOCTPUPYIOIIUX  IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakuuu pasjoKEHUs, COCIUHEHUS); PAclIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBK0 KA4YECTBEHHBIX PpEAKUMHA HA  HMOHBI, DPEIICHUE

OKCIICPUMCHTAJIBHBIX 3a1a4.

Hemerasibl 4 UX cOeAMHEHUS

O6mast  xapakrepuctuka rajmoreHoB. (OCOOEHHOCTH  CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XMMHMYECKHE CBOWCTBA Ha IMPUMEPE  XJIOpa
(B3aumoneiicTBUE € MeETaJJlaMHM, HEMETaulaMu, IIeJo4aMu). XJIOpOBOAOPO.
ConsiHasi KuClOTa, XMMHUYECKHUE CBOICTBA, MOJydeHHeE, NpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuasl U HX
HaXOXJCHHUE B MPUPOJE.

O6mass xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS

4ATOMOB, XapPaKTCPHBIC CTCIICHHU OKUCIICHHA.
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CtpoeHne U (QuU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KUCIOPOAA M CEPBHI.
AnnoTtpornHbele MOAU(PUKALKUK KUCIOPOJAa U cepbl. XMMHUYECKHE CBOMCTBA CEPBHI.
CepoBoziopof, CTpoeHHe, PU3NYECKHE U XUMUYECKHE CBOMCTBA. OKCHUIBI CEPBI KakK
MpEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KuUCIOTa, (u3nyeckue U
XUMUYECKHEe CBOMCTBa (0OmMe Kak TMpeIcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). XUMUYECKUE PEaKLUH, JIeKallUe B OCHOBE MPOMBIIUICHHOIO
cnocoba mnonyudeHus cepHoil KucioThl. [Ipumenenue. Conm cepHOl KHUCIOTHI,
KayecTBEHHas peakuusi Ha cyiabdar-uoH. Haxoxnenue cepbl U €€ cOeJUHEHUN B
npupojie. XMMUYECKOE 3arpsA3HEHUE OKpYXKalolled Cpelbl COCAMHEHHUSIMU CEephbl
(KUCIOTHBIE JOKIW, 3arps3HEHUE BO3JlyXxa M BOJOEMOB), CIOCOOBI €ro
npenoTBpaimienus. OO1as xapakTepucTika 3jaeMeHToB VA -rpyribsl. OcCOOeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHS. A30T, PacHpOCTpPaHEHUE B
npupoje, ¢puznueckre U XUMHYecKue cBoicTBa. Kpyroeopor azora B mpupoze.
AMMUak, ero pu3NYecKrue U XMMHUYECKHE CBOMCTBA, MOJYyUYEHHE U MPUMEHEHUE.
Conmu ammoHMs, HX (U3MYECKHWEe U XUMUYECKHE CBOWMCTBA, NPHUMEHEHHE.
KauecTBeHHast peakuusi Ha HMOHbI aMMOHHMS. A30THas KHCIIOTa, €€ IOJy4YEHHUe,
dusznueckre U XMMHUYECKHE CBOMCTBA (0OIIME KaK MPEJCTaBUTENS Kijacca KUCIOT
u crneuuduueckue). Mcnonb3oBaHUE HUTPATOB M COJIEH aMMOHHS B KadecTBE
MUHEpAJIBHBIX yI0OpeHUH. XHWMHUECKOE 3arps3HEHHE OKpY)KAIoUmEeH CpeJbl
COEIMHEHUSAMM a30Ta (KUCIOTHBIE JIOXKIW, 3arpsA3HEHHE BO3AyXa, IIOYBBI U
BogoémoB). Docdop, amiorponHbie Mmomudukanuu Qocdopa, duzmueckue u
xumudeckue cBorcta. Oxcup pochopa(V) u dhochopnas kucnora, pusnueckue u
XUMHYECKUE CBOMCTBa, moiydeHue. Hcmonbp3oBanue QocdaToB B KadecTBe
MUHEPAIbHBIX yI00pEHUH.
O6mrast xapakrtepuctuka d37MeMeHTOB [VA-rpymmbel. OcCoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  auIOTPOIHBIC
MoAM(pUKAINKA, PACTIPOCTPAHCHHE B TMpuUpoae, (HHU3UYECKHe U XUMHUUYECKHE
cBoicTBa. Ancopouusi. KpyroBopot yriepoaa B npupoge. Okcuibl yriepoaa, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [IEMCTBUE HA KUBbIE OpPraHU3MBI,

MIOJTYUYCHHNEC M IIPUMCHCHUC. DKOJIOTHYECKHUE Hp06HeMI>I, CBA3AaHHBIC C OKCHAOM
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yraepoaa(lV); rumore3a T1JI00adbHOTO TMOTEIJICHUS KJIMMaTta, MapHUKOBBIN
s dekr. YronpHas KUCIOTa U €€ CONM, UX (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
xo3siicTBe. IlepBOHayanbHbIE TOHATUS OO0 OpPraHWYECKUX BEIIECTBAX Kak
0 COCIMHEHUSAX yriepoja (MeTaH, 3TaH, STWUJICH, alleTWJICH, ATaHOJI, TJIUIEPHH,
yKCcycHast kuciora). Mx coctaB u xumuueckoe crpoeHue. Ilonstue o
OMOJIOTMYECKH Ba)KHBIX BEIECTBAaX: JKUpax, Oelikax, yriieBojJax — M UX POJU B
KU3HM YeJloBeKa. MaTepuajibHOEe €IMHCTBO OPraHMYECKHMX W HEOPTraHMYECKUX
COCIMHECHUM.

Kpemnuii, ero ¢pusnueckne u XMMUYECKHE CBOWCTBA, MOJYUYCHHUE U MPUMEHECHUE.
Coenunenuss kKpemHHss B npupojae. OOmwMe mnpencrtaBieHuss 00 OKCue
kpeMausA(IV) u kpemuHueBoi kuciore. CUIMKATBI, UX HUCIIOJIb30BaHUE B OBITY,
MEIWLHWHE, TPOMBIIIJICHHOCTH. BaXHelllne CTpOUTENbHbIE  MaTepHabl:
KepaMuKa, CTEKJIO, LIEeMeHT, OeToH, 3kene300eToH. [Ipobrembl 6Ge3omacHOTo
UCITOJIb30BAHUS CTPOUTENIBHBIX MATEPUATIOB B IOBCEAHEBHOW KU3HU.

XUMHUYECKUNA HDKCHEPUMEHT: H3y4eHHE OOpas3lloB HEOPraHMYECKUX BEIIECTB,
CBOWCTB COJITHOM KHUCJIOTHI; MPOBEICHNE KAUYECTBEHHBIX PEAKIIMN HAa XJIOPHU-UOHBI
U HaOJIIOZCHUE MPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpa)karomue Gpuanyeckue u
XUMUYECKHE CBOMCTBA rajloOT€HOB M UX COEIUHEHUI (BO3MOYKHO HMCIIOJIb30BAHUE
BUJICOMATEPUAIOB); O3HAKOMJICHHE C 00pa3lamMu XJIOpUa0B (TaJOTeHUIOB);
O3HaKOMJIEHHE C 00pa3iaMu cephl U €€ COeTUHEHUSIMHU (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB); HAOIOJCHHE TIpollecca OOyTiIMBaHUs caxapa MoJ JIeUCTBHEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHCJIOTBI, H3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHCIIOTHI, MPOBEACHUE KAUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH U HAOJIOJEHHE MpHU3HAKa €€ MPOTEeKaHWs; O3HAKOMJIEHUE C (DU3NUYECKUMU
cBoiicTBaMu asoTra, ¢ochopa W WX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEepUAIIOB), oOpa3aMu a30THBIX U (HOCPOpHBIX yAOOpEHHIt; MOoTydYeHHUe,
coOupaHue, paclo3HaBaHWE M HW3YyUYECHHE CBOWCTB aMMHUaKa; IPOBEJCHUE

KaueCTBEHHBIX pPeaklnii Ha MOH aMMOHUS U (ochaT-uOH U M3yUYEHHE NMPU3HAKOB
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UX IIPOTEKaHUsl, B3aUMOJIECUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB); U3y4YCHHE Mozenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpadura, QyiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM NMPOTUBOTa3a; MOJydyeHUe, COOMpaHUe, paclio3HABAHUE U M3YUYCHHE
CBOICTB YIJIEKUCIOTO ra3a; MpOoBEJeHUE KAaUEeCTBEHHBIX pEeaKuil Ha KapOoHaT- U
CUIMKAT-UOHbl W W3yYEHUE IMPU3HAKOB WX TMPOTEKAHUSA; O3HAKOMIICHHE C
OPOAYKIMEN CUJIMKATHOW IPOMBIIUICHHOCTH; PEUIEHNE HKCIEPUMEHTAJIbHbBIX

3aa4 110 TEMC «BaxxHeMe HeMeTalIbl U UX COCAUHCHUA)).

MeTaajabl 1 UX COeAMHEHHS

OO6m1as XapaKTepUCTUKAa XUMHUYECKUX AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU HX
TIOJIOKCHHUS B ITepuoauueckoi CHUCTEME XUMHYECKHUX 2JIEMEHTOB
1. I. MenpneneeBa u cTpoeHus atomMoB. CTpoeHHE MeTauioB. MeTamnyeckas
CBSI3b M METAJUIMYECKAasl KPUCTAIUIMYECKash PelIETKa. DJIEKTPOXUMHUUYECKUU psi
HaIpsDKEHUH MeTauioB. dU3nyeckue U XMMHUYECKUe CBOKCTBa MeTauioB. Oo1me
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CriaBel (CTajab, YYT'YH, IIOPAUTFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[[lenounble metaiuibl: TONOXkEHWE B llepuoguyeckorl CHCTEME XUMHUYECKUX
snementoB JI. M. MeHneneeBa; CTpoeHHME HMX aTOMOB; HaXxOXJIEHUE B MPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOWCTBA (Ha mpumepe Hatpusa U Kanusi). OKCuasl U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue MIEIOYHBIX METAUIOB M HX
COCJIMHCHMH.

[[lenoyHoO3eMeNbHBIE METAJUIBI MATHUWA U KaJbLUU: T0JI0)KeHUE B [lepuonnueckon
cucteMe xumuueckux syemMeHToB J[. M. MenpgeneeBa; CTpoeHHE HX aTOMOB;
HAaXOXJI€HHUE B Ipupojie. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHusi U KaJIbIIUS.
Baxwueiimue coequHeHUs Kablius (OKCUI, THAPOKCHI, coH). JKECTKOCTH BOIBI U

crocoObl €€ yCTpaHEeHUsI.



15
AnroMuHui: nosioxkenue B lleproandeckol cuctemMe XHMHUYECKUX 3JIEMEHTOB
J. 1. MeunneneeBa; cTpoeHUEe atoMa; HaxoxaeHue B Ipupoge. dusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHA M TUIIPOKCH]IA
AJTIOMUHUSL.
Kenezo: nonoxenune B [lepuoanueckor cucreMe XuMudeckux snnementon 1. .
MenzeneeBa; CTPOEHHME aToOMa; HaxoXJeHuWe B mnpupoge. Dusuueckue u
XUMUYECKHe CBOMCTBa kenme3a. Oxcunbl, TuApokcuabl U conu xeneza(ll) u
xene3a(lll), ux cocras, cBOMCTBA U MOTyUCHHE.
XUMHUYECKUN IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3iiaMy METAJJIOB U CILIAaBOB, UX
bU3MYeCKUMH  CBOMCTBaMHU; M3Y4YCHHE PE3YyJIbTaTOB KOPPO3UM METAJIOB
(BO3MOYKHO HCIIOJIb30BAaHHE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS
OKCHJa KalbllUud U  HATpus C  BOAOM  (BO3MOXKHO  HCIIOJIb30BAHUE
BUJIEOMAaTEpHaiOB); HCCIEIOBAHUE CBOMCTB >KECTKOW BOJbI; IMpoliecca TOPSHMUsI
&Keye3a B KHCIOpojie (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB); MPU3HAKOB
NPOTEKaHMsI KAaYeCTBEHHBIX pEaKIMi Ha HMOHBI (MarHus, KajbIUs, aTIOMHHUS,
ruHKa, xene3a(ll) u sxeneza(lll), meau(Il)); naGaromeHne U omucaHue MPOIECCOB
OKpallMBaHMs IUJJaMEHHM HWOHAaMU HATpHsl, KalIusd W Kaublus (BO3MOXHO
UCIIOJIb30BaHUE  BHUJIEOMATEPHUANIOB); HCCIEqOBaHUE aM(OTEpHBIX CBOWCTB
TUAPOKCHIA AIFOMUHMS W TUAPOKCHAA LHMHKA; PELICHHE SKCIIEPUMEHTAIBbHBIX

3a71a4 o teme «BakHeHIne MeTaiibl 1 UX COSTUHEHUS Y.

XuMHS U OKpPY:KaWLIAs cpeaa

HoBele maTepuansl m TexHonoruu. BemectBa u marepualibl B IOBCEIHEBHOU
KU3HU 4eloBeKa. XUMHS M 310poBbe. be3omacHoe HCHosib30BaHME BELIECTB U
XUMUYECKUX peakuuii B ObiTy. IlepBas momolip 0P XUMHUYECKHUX OXKOTaX
1 oTpaBiieHUsIX. OCHOBBI IKOJIOTUUYECKON IrPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYy’Karouiel cpenbl (mpeaenbHast 10nycTuMasi KoHleHTpanus semects — [1JIK).
Ponp xumum B pelieHUM HKojoruyeckux mpobsiem. [Ipupoanbie HCTOUYHUKHU

YTJIEBOJIOPOJIOB (YTroJib, IPUPOJHBIN ra3, HE(Th), MPOAYKTHI UX MEepepadOTKH, UX
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poiib B OBITY M MPOMBILUIEHHOCTH. XHMHYECKHI 3KCHEPUMEHT: H3YUYEHUE

00pa3LoB MaTeprayioB (CTEKIIO, CIUIABBI METAJIOB, IOJMMEPHbIE MATEpUAJIbI).

MexknpeaMeTHbIe CBA3H

Peanuzanmss MEXIpPEAMETHBIX CBS3eH TpU HM3YyYeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BAaHUE KaKk OOIUX ECTECTBEHHO-HAyYHBIX
MOHSITHH, TaK W TIOHSTHH, SIBISIFOITUXCS CUCTEMHBIMH JIJISI OT/CIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalln3, CHUHTE3, KiIacCUUKalHUs, MEPHOANYHOCTh, HAONIO/IEHUE, IKCIICPUMEHT,
MOJICTHPOBaHUE, H3MEPEHHE, MOJeNb, SBJICHHE, IMAPHUKOBBIA  3(PexT,
TEXHOJIOT U, MaTepUaIbI.

dusnka: Marepus, aTOM, JJIGKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHWJ, H30TOIIbI,
PaANOaKTUBHOCTbD, MOJIEKYJIa, ANEKTPUUECKUI 3aps, MIPOBOHUKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITMYECKAs
pemérka, CriaBbl, (U3MYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTe3, nbIxanwe, Ouocdepa, SKocHCTEMa, MHUHEpaIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.
['eorpadus: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOJbI, IOJIE3HBIC

HCKOIIaeMbI€, TOTUTMBO, BOJIHBIE PECYPCHI.

3. Ilnanupyemblie pe3yJabTaTbl 0OCBOCHHUS Y4e0OHOI0 MpeaMeTa.
JIMUHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNBTAThl OCBOCHUS MPOTPAMMBI OCHOBHOTO O0IIIET0 00pa30BaHMS
JIOCTUTAIOTCSA B XOJi¢ OOYYECHHs] XMMUU B €IMHCTBE y4eOHOW M BOCIUTATEIHHOU
nesrenbHocTH OpraHu3aliuu B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUHUCKHUMU

COLMOKYJIBTYPHBIMH H JYXOBHO-HPABCTBCHHBIMH LICHHOCTAMM, IIPUHATBIMH B
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oOlllecTBe MpaBWJIaMM W HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COI[MATTU3AIMN 00YUYaOIINXCS.

JIMYHOCTHBIE Pe3yJabTAThl OTPAKAKT CHOPMHMPOBAHHOCTH, B TOM 4YHCJIE B
YacTu:

IIaTpuOTHYECKOr0 BOCIIMTAHMS

LIECHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY H
HAyYHOMY HACJEAWI0, TNOHUMAaHUS 3HAYEHHUS XUMHYECKOW HAyKM B KU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HHOpMAIUEH O
NEPEIOBbIX JOCTMKEHUSX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSAX 00 YCTpPOMCTBE Mupa W OOIIECTBA.
I'pakaaHckoro BOCHUTAHUSA

MPEJCTABJICHUS O COLIUAIIBHBIX HOPMaX U MpaBUJIaX MEKJIMYHOCTHBIX OTHOIICHUMN
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIC3HOM,
y4eOHO-UCCIEIOBATENbCKOM, TBOPUYECKOW W JIPYrHMX BHUAAX JIESITEIbHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESTENbHOCTH TMPHU BBITOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUH XUMUYECKHUX HKCIIEPUMEHTOB,
CO37aHUM  Y4YEOHBIX TIPOEKTOB, CTPEMJICHUS K  B3aUMOIOHHUMAHHUIO W
B3aMMOIIOMOIIIH B MPOIECCE ITON y4eOHON JESITeIbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE MOBEJCHUE M IOCTYNKA CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
PaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI TOCTYMKOB.

IleHHOCTH HAYYHOI'0 MO3HAHUA

MHPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE W XUMHUYECKOM pPEaKLUU,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKM M COCTAaBIISIOLINAX
OCHOBY [IJIi IOHUMAaHMs CYIIHOCTA HAyYHON KapTHHBI MHUPA; MPEACTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;
[MI03HABATEJNBHBIX MOTHBOB, HANpPaBJICHHBIX Ha IOJYYCHUE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIX JJ1s1 OOBSACHEHUSI HaOJI0/1aeMbIX MTPOLIECCOB U SBJICHUIA;
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE

HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;
MHTEpeca K OOYYEeHHIO U TO3HAHWIO, JH0OO3HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K  €aMOOOpa30BaHMIO, TMPOEKTHOM UM  HUCCIEI0BATEIBCKOM
JESATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOY4YCHHUS B
JNAJIbHEUIIIEM.
@opMupoBaHNsI KYJbTYPbI 310POBbSI
OCO3HAHMS IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KU3HH, OCO3HAHUS TOCICICTBUH M HETPUATHS
BPCAHBIX TNPUBBIYCK  (YHOTPEOJICHUS  aJIKOTOJIA, HApKOTHUKOB, KYpEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMPU  OOpAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PCAIBHOMN KU3HHU.
TpyaoBoro BocnuraHus
UHTEpeca K MPAKTUYECKOMY M3YYEHHUIO Mpodeccui M Tpylda pa3iuyHOTO poja,
yBaXEHHE K TPYyAy U pe3ylibTaTaMm TPYAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPHUMEHEHUS NPEIMETHBIX 3HAHUN MO XHMHH, OCO3HAHHOTO BBHIOOpA
UHANBUAYATBEHON TPACKTOPHUH MPOJIOJDKEHHS] 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;
YCHENTHOM MPpoheCCUOHAIIBHOW JEATeIbHOCTA U Pa3BUTHS HEOOXOIUMBIX YMCHHM;
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM Cpeie.
IKOJOTrH4eCKOro BOCIIUTAHUS
HKOJIOTHYECKH 11EeJIECO00Pa3HOT0 OTHOIIEHUS K IPUPO/IC KaK UICTOYHUKY KU3HHA Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUSA, IOHUMAaHUS LEHHOCTH 3J0pOBOIO H
O6e3omacHoro o0Opas3a JKH3HU, OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY
bu3nueckoMy U TICUXWYECKOMY 3J0POBBIO, OCO3HAHUS IIEHHOCTH COOJIOJCHHUS
mpaBmI 0€30MaCHOTO MTOBEJCHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTIOJICH;
CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TpPHU HM3YYCHUH XUMHH, IS

pelIeHUsT 3a/ay, CBSI3aHHBIX C OKPYXAamWEW MPUPOAHOM CPEAOM, MOBBILICHUA
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YPOBHS  3KOJOTMYECKOM KyJNbTYpbl, OCO3HaHUS TJOOAJBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MTyTeH UX PelIeHUs MOCPEICTBOM METOI0B XUMUHU;
DKOJIOTHYECKOTO MBIIIJIEHNS, YMEHUS PYKOBOJCTBOBAThCS UM B ITO3HABATEIBHOM,

KOMMYHUKATUBHOMN U COLIMAIIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe pe3yJabTaThl

B cocraBe MeranmpeAMETHBIX PE3YyJbTaTOB  BBIACISIOT  3HAYUMBIE A
dbopMupoBaHusT MUPOBO33PCHHS OOIICHAy4YHBbIC TOHATUS (3aKOH, Teopus,
OPUHIUII, TUroTe3a, (akT, CUCTeMa, MPOLEecC, AKCIEPUMEHT U JIp.), KOTOpHIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEaMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM
HAy4YHOU KapTHHE MUpPa, U YHUBEpPCAJIbHbIC YUcOHBIC NEeHCTBUS (TI03HABATEIIbHBIC,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpbhIE oOecrneunBaroT (HOopMUpPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO W OCYIICCTBICHUIO y4eOHOMU
JIEATSIILHOCTH.

MeTtanpeaMeTHbie pe3ybTAThl OCBOEHHUS 00Pa30BaTe/IbHOW NMPOrpaMMbl 1O
XHMHHM  OTPA’KalOT OBJIAJICHHEe YHHMBEPCAJIBHBIMH  IO3HABATEJIbHBIMU
JAeidCTBUSIMH, B TOM YHCJIE:

ba30BbIMH JIOTHYECKUMH JAeliICTBUSIMHU

YMEHHMEM HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUSI TTPU OCBOCHUM 3HAHUIA:
PaCKpBIBATh CMBICI XMMUUYECKUX MOHATHN (BBIICIATh UX XapaKTEPHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSMM), UCTIOJIH30BATh MOHITUS JIJIA
O00BSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUM;

BBIOMpaTh OCHOBAHUS W KPUTECPUH I KIACCH(PUKAIIMU XUMHUYCCKHX BEIICCTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIEC CBS3M MEXIYy OOBEKTAMU HU3YUCHMUS,
CTPOUTH JIOTHYECKHE pacCykAeHUsl (MHIYKTHUBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHUM);
JIeNaTh BBIBOJIBI M 3aKTIOUCHMS;

YMEHHEM TIPUMEHSATh B TIPOIECCE TIO3HAHMS TMOHATUA (TIpEeIMETHBIE W

MeTaHpeI[MCTHBIe), CHUMBOJINYCCKUC (3HaKOBBIe) MOACIH, UCIIOJIBb3YyCMBIC B XMMHH,



20
peoOpa3oBBIBATH MIMPOKO MPUMEHIEMbIE B XUMHUHU MOJECIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI SJE€MEHTa), XUMH4YecKas ¢opMmyia U ypaBHEHUE
XUMUYECKOU peakIui — MPH PelIeHUH y4eOHO-TI03HaBATEIbHBIX 3a/1a4;

C yu€TOM OTHUX MOJEIBHBIX TNPEACTABICHUN BBIABIATh U XapaKTePHU30BaATh
CYILIECTBEHHbIE MPU3HAKKM H3y4yaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUM;

BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHbIC CBSI3U U
IPOTUBOPEUHUSI B U3YUAEMBIX IIPOLIECCaX U SIBJICHUAX;

npeiaratb KpUTEPUH JJIs BBISIBJICHUS dTUX 3aKOHOMEPHOCTEH ¥ IPOTUBOPEUHIA;
CaMOCTOSITEJILHO BBIOMPATH CMOCOO perieHus y4eOHOW 3ajaur (CpaBHUBATH
HECKOJIbKO BapHWaHTOB pEIICHUs, BHIOUpATh Hanbojee MOAXOAANIUNA C Y4ETOM
CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB);

Ba3zoBbIMu HccIe10BATENbCKUMH € CTBUAMM

YMEHHEM UCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KauyecTBE HMHCTPYMEHTa
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIbHOCTU BBICKA3bIBAEMBIX CYXICHUH;

npuoOpeTeHne OmbITa [0 IUIAHUPOBAHUIO, OpraHU3allid W  IPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: yMEHHE HaOIoJaTh 3a XOJIOM MpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpoOBaTh 00OOIICHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATh OTYET
0 TPOJIeJIaHHOM padoTe;

Paboroii ¢c undopmanuei

YMEHUEM BBIOMpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE
nmoco0Owus, pecypcsl UHTEpHETA);

KPUTHUYECKU OIICHUBATH MMPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMAIIHIO;
YMEHUEM NPUMEHATH PA3JIM4YHbIE METOAbl U 3alpOChl MPU TOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS

y‘-Ie6HBIX H II03HABATCJIbHBIX 3aJa4 onpenenéHHoro THIIA, HpHOGpCTCHI/IC OIIbITA B



21
o0nacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBNIAJICHUE KYyJIb TYpOH AaKTUBHOTO WCIIONB30BAHUA PA3IUYHBIX MOMCKOBBIX
CHUCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpMauu u
WLTIOCTPUPOBATh peEIIaeMble 3aJaydl HECIOXKHBIMH CXEMaMH, IuarpaMMaMu,
ApyruMH opMaMu rpauku U KX KOMOMHAIUSIMU;

YMEHHEM HWCIIOJIb30BaTh M aHANU3UpOBaTh B  Tporecce y4eOHOW |
MCCIIEZIOBATEIBCKON JEATEILHOCTH MH()OPMAIMIO O BIMSHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3AWCTBa M TPAHCIOPTa HA COCTOSIHHE OKPYXAIOIIeH MPHPOIHOM
Cpelbl;

YHuBepPCATbHBIMH KOMMYHHKATHBHBIMH J1€iiCTBUAMH

YMEHHEM 3a/1aBaTh BOIPOCHI (B XOJe AHWANora W/WIH JUCKYCCHUH) TIO CYIIECTBY
oO0CyXmaeMol TeMbl, (OPMYIHpPOBaTH CBOM TPEJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHON 3a/1a4u;

NpUOOpETeHNE ONbITa MPE3CHTAMU PEe3yJbTaTOB BBIMOJHEHUS XUMHYECKOTO
HKCIIEpUMEHTA (J1a0OpaTOPHOTO OMbITA, JaOOPATOPHOM PAabOTHI MO MCCIIETOBAHUIO
CBOICTB BEIIECTB, y4eOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU TO3HABATEIBHOU M
UCCJIEIOBATEIbCKON JEATENHHOCTA TMPHU PEHICHUH BO3HUKAIONIUX MpoOiieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMK (0OCYyXKIeHH, 0OMEH
MHEHUSIMH, «MO3TOBBI€ LITYPMbI», KOOpAMHAIMS COBMECTHBIX JIEHCTBUM,
oIpesiesIeHNe KPUTEPUEB 10 OLIEHKE KauecTBa BBIOJIHEHHOM paboThI U Ap.);
YHuBepcaJbHbIMH PeryasiTUBHbIMY 1€ CTBUSMHU

YMEHHEM CAaMOCTOATEIbHO OIpeNesaTh UEeNU JEATEIbHOCTH, IUIAHUPOBATD,
OCYILIECTBISATh, KOHTPOJIHUPOBATh U NPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanbosee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHNs] YICOHBIX H
MO3HABATENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JCWCTBUM MNPU BBINOJHCHUU 33JaHUMA C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUHI 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUAX;

OLOCHHUBATBb COOTBCTCTBUEC IMOJYUCHHOI'O PE3yJIbTaTa 3asiBJICHHOM Ociau,
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YMEHUEM HMCIIOJBb30BATh N aHAJIU3UPOBATH KOHTCKCTHI, IIpCAIaracMbIC B YCIOBHUU

3aJaHUN.

B ¢denepanbHbIX M pervoHajbHBIX MpOIEAypax OILEHKH KadyecTBa 0Opa30BaHUS
UCIIOJIb3yeTCsl  mepeyeHb  (KoAU(UKATOp) MpOBEpsieMbIX TpeOOBaHUUA K
METalpeMETHbIM  pe3yJbTaTaM  OCBOCHHUS  OCHOBHOW  0Opa3oBaTEIbHOMU

IporpaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHuUs.

[lepeuens (koaudukaTop) NPOBEPSEMBIX
TpeOOBaHUI K METAPEIMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM

O6p&30BaT€HLHOﬁ mporpaMmMbl OCHOBHOT'O O6III€FO 06pa30BaH1/151

KO}I HpOBGpH@MBIC Tpe6OBaHI/I$I K MCTAIIpCAMCTHBIM pPC3yJIbTaTaM
IMPOBCPACMOI'0 | OCBOCHU A OCHOBHOM 06pa30BaTCHBHOﬁ mporpaMmbel OCHOBHOI'O

TpeboBaHusl | 00IIET0 00pa30BaAHUS

1 ITo3naBatenbHbie YVY /]

1.1 Ba3oBrle nornueckue nelcTBUS

1.1.1 BrBISABIATE M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH 0OBEKTOB
(s1BTIEHMI)

1.1.2 VYcranaBnuBaTh  CYIIECTBEHHBIM  MpPU3HAK  KJIacCU(PUKAINU,

OCHOBaHUS JJis1 0000IEHUS U CPABHEHUS, KPUTEPUH TTPOBOJIUMOTO

aHaJIi3a

1.1.3 C yd4eToM MNpeaJIoKEeHHON 3aJayd BBISIBIATH 3aKOHOMEPHOCTU U
NpPOTUBOpEUHsi B  paccMaTpuBaeMbix  (pakTax, JaHHBIX U
HaOJIIOICHUSX;

npejsiaraTb KPUTEPUU JJIS  BBISIBICHUS 3aKOHOMEPHOCTEH U

IIPOTUBOPEUHIL;
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BBISBJIATh A€UUUT WMH(OOpPMALUU, AAHHBIX, HEOOXOOUMBIX IS

peLLIeHUs NTOCTABICHHON 3a1aun

1.1.4

BrisaBisaTh IMPUYINHHO-CICACTBCHHBIC CBA3KM IIpU  HU3YUCHUU

SIBIICHUU U TIPOLIECCOB

1.15

JlenaTpb BBIBOJBI C UCIIOJIB30BAHUEM JIETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUN 110 aHaJIOTUH, (POPMYJIUPOBATH

THUIIOTC3bI O B3aMMOCBI3AX

1.1.6

CaMocTosATENbHO BbIOMpaTh CHOCOO pelieHus ydyeOHOM 3agauu
(cpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUSs, BHIOUpATh Hanbosee

HOJIXOIISIIIII/Iﬁ C YYCTOM CaMOCTOATCIIBHO BbIACIICHHBIX KpI/ITepI/IeB)

1.2

ba3zoBrle ncciieoBaTeIbLCKUE JEUCTBUSA

1.2.1

HpOBOIII/ITB o CaMOCTOATCIIbBHO COCTAaBJICHHOMY IIJIaHY OIIBIT,
HECJIO>KHBIN OKCIICPUMCHT, HeOOoJIbIII0E HCCIICA0OBAaHHC 110
YCTAHOBJICHUIO 0COOCHHOCTEHl O00BEKTa HN3ydCHUA, IIPHUYUHHO-

CJICICTBEHHBIX CBS3EH 1 3aBUCUMOCTEH 00BEKTOB MEKIY COOO0M

1.2.2

OnenuBath Ha MPUMEHUMOCTh M JOCTOBEPHOCTH WH(MOPMAIIHIO,

MOJIYYEHHYIO B X0J1€ UCCIIEIOBAHUS (IKCIIEPUMEHTA)

1.2.3

CamocTtosaTenpbHo (popMyaupoBaTh O0OOOIICHHS W BBIBOABI 10
pe3yabTaTaM MPOBEICHHOTO HAOJIOMCHUS, OMBITA, WCCIICIOBAaHMS,
BJIAJICTh MHCTPYMEHTAMH OIIEHKH JIOCTOBEPHOCTH ITOJTYYEHHBIX

BBIBOJIOB 1 000O0IIEHNIT

1.2.4

[IporHo3upoBaTh BO3MOKHOE AAaJbHEWIIEE Pa3BUTHUE IPOLECCOB,
COOBITHI M WX TIOCJIEICTBUS B AHAJOTUYHBIX WM CXOJHBIX
CUTYyallusiX, BBIIBUTATh MPEANON0KEHNUS 00 UX Pa3BUTUU B HOBBIX

YCIOBHAX U KOHTCKCTAax
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1.25

Hcnonb3oBaTh BOMPOCH KAK MCCIEIOBATEIbCKUA HHCTPYMEHT
NO3HAHUS;

(GopMynHpoBaTh  BONPOCHL, (PUKCHUPYIOIIME Pa3pbIB  MEXKIY
peanbHbIM U JKENATEIbHBIM COCTOSIHUEM CHUTYyalud, OOBEKTa,
CaMOCTOSITEIIbHO YCTAHABINBAaTh HCKOMOE U JAHHOE;

(dbopMUpOBaTh TUNOTE3Y 00 UCTUHHOCTH COOCTBEHHBIX CYXACHUH U

Cy}KI[eHI/II‘/’I APYTux, apryMCHTUPOBATHL CBOIO IMO3UI[UI0, MHCHUC

1.3

PaGota ¢ undopmanueit

131

HpI/IMeHHTB Pas3jIMIHbIC MCTOJAbI, MHCTPYMCHTBI W 3allpOChI IIpU
ITIOUCKE H OT60pC HH(i)OpMaIII/II/I WJIN JaHHBIX M3 HCTOYHHUKOB C

y4eTOM IPEJIJIOKEHHON yueOHOM 3aaui U 3aIaHHBIX KPUTEPUEB

1.3.2

Bri6uparts, aHaJIM3UPOBATH, CHUCTEMAaTU3UPOBATH u
UHTEPIPETUPOBATh HMHPOPMALMIO PA3TUYHBIX BUIOB U (QopM
IPEACTaBICHUS;

HaXOJIUTh  CXOAHbIE  apryMeHTbl  (NMOATBEpXKAAIOUIME WU
ONPOBEPralIlINe OJHY U Ty K€ HICI, BEPCHUIO) B Pa3IMYHBIX

UH(GOPMAIIMOHHBIX HCTOYHHKAX

1.3.3

CaMocTosTeNNbHO BRIOUPATh ONTUMATIBEHYIO (DOpMY MpECTaBICHUS
uHGOPMAINH U WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMU

CXeMaMH, TuarpaMmMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMU

1.3.4

OnenuBath  HAASKHOCTH  WMH(MOpPMAIIMM  TIO  KPUTEPHSM,
IPEIJI0KEHHBIM Me1arOrnYeCKUM pabOTHUKOM 7M1

c(hOopMYyJIMPOBAHHBIM CaMOCTOSTEIIBHO

1.35

D¢} dexTrBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMAIIHIO

KommyHnukatuBubie YV /]

2.1

OO0uienue
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2.1.1

Beipaxxatb ce0si (CBOIO TOUKY 3p€HHSA) B YCTHBIX M MHCHbMEHHBIX

TCKCTax

2.1.2

B xonme nwuanmora u (WaM) IMCKYCCHUM 3a/JaBaThb BOMPOCHI IO
CYILLECTBY OOCYKJaeMOIl TeMbl U BbICKA3bIBaTh UJI€U, HAIICIICHHbBIE
Ha peuleHue 3a7aud W TMoJJep)KaHue OJarokenaTeabHOCTU
OOIICHUS,

COIOCTABJISITh CBOM CYXXJICHUS C CYXKICHUSIMU JIPYTUX YYaCTHUKOB

Jyasnora, 0OHapYKHUBaTh Pa3IUYUE U CXOJICTBO MO3UITUN

2.1.3

[Iy6nu4HO mpencTaBisiTh pe3yJbTaThl BBIMIOJIHEHHOTO OIbITA
(9KCTIEpUMEHTa, UCCIIEIOBaHUS, IPOCKTA);

CaMOCTOSITEJIbHO BBIOMPATh (POpMAT BBICTYILJICHUS C YUYETOM 3aj1au
MPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUU U B COOTBETCTBUH C HUM
COCTaBJISITh YCTHBIE M IMCBMEHHBIE TEKCTHI C WCIIOJIb30BAaHUEM

HILUTFOCTPATUBHBIX MAaTCPHUAJTIOB

2.1.4

BocnpuauMaTs U GopMyIupOBaTh CyKICHUS, BRIPAXKaTh YMOIIUU B
COOTBETCTBHH C LESIMHU U YCIIOBUSMU OOIICHUS;

pacrio3HaBaTh HeBepOallbHBIC CpEJCTBAa OOIICHUS, ITOHUMATh
3HaYeHWE COIMAIBHBIX 3HAKOB, 3HaTh M  pacloO3HaBaTh
NPEINOCHUIKH KOH(DIUKTHBIX CUTyallMd U CMATYaTh KOHQIHMKTHI,
BECTHU TIEPETOBOPHI;

NOHMMATh HAMEPEHHs JAPYTHX, MPOSBISITE  YBAKHUTEIHHOE
OTHOIICHHE K COOECeIHHMKY HW B  KOPpPEeKTHOW  dopme

bopMyITHPOBATH CBOM BO3PAKCHHUS

2.2

CoBmecTHas ACATCIIBHOCTD

2.2.1

[loHnmare W HCHOJNB30BaTh NPEUMYIIECTBA KOMAHAHOM W
WHJMBUIYaJIbHON PabOThl MPHU PEIICHUH KOHKPETHON MPOOJIEMBI,

000CHOBBIBaTh HEOOXOJIUMOCTh IMPUMEHEHUSI TPYHHOBBIX (opM
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B3aMMOJICUCTBUS IIPU PELICHUU NTOCTABICHHOU 3a/1a4H;

NPUHUMATh 1EIb COBMECTHOM JESATEIbHOCTH, KOJUIEKTUBHO
CTPOUTH JACUCTBUA IO €€ JOCTHKEHUIO: pPaCHpeleiaTh pOJH,
JIOTOBApUBATKLCSA, OOCYX IaTh MPOIECC M PEe3yJIbTaT COBMECTHOMU
paboThI;

yMeTh 0000I1aTh MHEHHUS HECKOJbKUX YEJIOBEK, MPOSBISIThH
TOTOBHOCTh PYKOBOJUTb, BBITIOJIHATH HOPYUYCHHUS, TOJUUHSATHCS,
IJIAHUPOBATh OpPraHU3allUI0 COBMECTHOW paboThl, OMNpenessTh
CBOIO pPOJIb (C y4eToM NPEANOUYTCHHH M BO3MOKHOCTEH BCeEX
YYaCTHUKOB B3aUMOJCHCTBHsI), pPACHPEACISITE 3aJadud  MEXIY
YJIeHaMHd KOMaHJIbl, Y4aCTBOBaTh B TPYIIOBBIX (opMax padOThI
(o6cyxkneHusi, 0OMEH MHEHH, "MO3TrOBbI€ IITYPMBbI" U UHBIE);
BBITIOJIHSITh CBOKO 4acTh pabOThl, JOCTUTaTh KayeCTBEHHOTO
pe3ysibTaTa 10 CBOEMY HAIIPABJICHUID M KOOPAUHUPOBATH CBOU
JNEUCTBUS C APYTMMU WICHAMU KOMaH/Ibl,

OLICHMBATh KayeCTBO CBOET0 BKJIaJa B OOIMMIA MPOIYKT IO
KPUTEPUSIM, CAMOCTOSITENIBHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMMOJICVCTBUSA; CPABHUBATH PE3YJbTaThl C UCXOIHOM 3aJa4eil U
BKJIaJ KAaXJOr0 WieHa KOMaHIbl B JIOCTHKECHHUE pPE3yJIbTaTOB,
pasnensaTh chepy OTBETCTBEHHOCTH M MPOSBISTH TOTOBHOCTH K

IIPEOCTABICHUIO OTYETA MIEpe]l TPYIIION

3 Perynstusnsie YVY /|
3.1 Camoopranuzanus
3.1.1 BeIsSBIATE TIpOOJIEMBI IS PEIICHHUS] B JKU3HEHHBIX M yUEOHBIX

CUTYyalUsX;
CaMOCTOSITEJIbHO COCTaBJISITh aJITOPUTM PEIICHMS 3a/1aud (MU €ro
4acTh), BBIOMpATh CMOCOO pelnieHus y4eOHOM 3ajauyd C y4eToM

UMECIOIIUXCSI ~ PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
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apryMEHTHPOBATh NIPEJIaracMble BAPUAHTHI PEILICHAN

3.1.2

OpueHTHPOBAaTbCA B PA3JIMYHBIX MOJAXOJAaX MPUHATUS PpPELIECHUMN
(MHIMBUIyalIbHOE, NPUHATHE PEIICHUS B TpyIINe, IPUHITHE
pelieHuit rpynmnom);

COCTaBIIATh IJIAH JEWCTBUM (IJIaH peanu3alud HaMEYEHHOTO
aIrOpUTMa PEIICHUS ), KOPPEKTUPOBATH MPEIOKEHHBIN aNropuT™M
C YYETOM MOJy4YEHHUsI HOBBIX 3HAaHUI 00 N3y4yaeMoM OOBEKTE;

ACJIaTh BBI60p u 6p3,T]':: OTBCTCTBCHHOCTD 3a PCIICHHUC

3.2

CamMOKOHTpPOJIb

3.2.1

BJ'Ia,HeTB crocoboamu CaMOKOHTPOJIA, CaMOMOTHBaAaIlUH u

pednexcun

3.2.2

Brocuth KOPPCKTHBBI B JCATCIIBHOCTL Ha OCHOBC HOBBIX
06CTO}IT€J'II>CTB, HU3MCHHUBIINXCA cmyaumﬁ, YCTAaHOBJICHHBIX

OIIMOOK, BO3HUKIIUX TPYIHOCTEH

3.2.3

JlaBaTp aneKBaTHYK OLCHKY CUTyalMM WM Mpeaiaratb IUIaH €€
VU3MEHEHUS,

YUYUTBHIBATh KOHTEKCT W NPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTh TIPH pEIICHUH Y4eOHOW 3ajayd, aJanTHUpOBaTh
pElIeHNEe K MEHSIOMUMCS 00CTOSITEIbCTBAM;

OOBSACHATh TPUYMHBI JOCTIIKEHUS (HETOCTHIKEHUS) PE3yJTbTAaTOB
NeSTETHbHOCTH, /1aBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETb
HaxXOJUTh MO3UTUBHOE B MPOU3OLIEIIICH CUTYALlUH;

OLOCHHUBATBb COOTBCTCTBUC PC3yJibTaTa LUCIU U YCIIOBUAM

3.3

3MOI.[PIOHEUIBHBII>1 HHTCIICKT

3.3.1

P a3JIM4aTb, HA3bIBATb M YIIPABJIATH CcOOCTBEHHBIMH OMOIMAMH H

SMOLMSMH IPYTUX;
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BBISIBJIATH U @aHAJIM3UPOBATH IPUYUHBI SMOIH;
CTaBUTh ce0sl HA MECTO JPYroro 4ejgoBeKa, MOHUMATh MOTHUBBI U
HaMEpeHUs APYroro;

pPEeryaupoBaTh COCO0 BhIPAXKEHUST SMOIUN

3.4 [IpunsiTue ceds u apyrux

34.1 OCO3HaHHO OTHOCUTBCS K JIpYyTOMY YEJIOBEKY, €r0 MHEHHIO;
IpHU3HABaTh CBOE MPAaBO Ha OMIMOKY M Takoe K€ MpaBo JPYroro;
OPUHUMATh CeOsl U IPYTUX, HE OCYKIas;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBATb HCBO3MOKHOCTb KOHTPOJIMPOBATh BCC BOKPYT

IIpeaMeTHBIE pe3yabTaThI

[IpenmeTHble pE3yNbTaThl OCBOEHUS OCHOBHOM 0OOpa30BaTEIbHOW MPOTrpaMMBbI
OCHOBHOTO 0011ero o6pa3oBaHus ¢ y4eToM oOumx TpeboBanuit CraHmapra u
cnenuUKy U3ydaeMblX y4eOHBIX MPEJAMETOB JOJKHBI 00€CleunBaTh YCIEIIHOE
oOydeHre Ha CIIeyIoIeM YPOBHE 00111eT0 00pa3oBaHus.

ITo yueOGHOMY TIpeamety "Xumus":

1) dbopmupoBaHue mMnepBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TMPEICTABICHUN O
BEIIECTBAX, WX IMPEBpPALICHUAX U TMPAKTUYECKOM TPUMEHEHUU; OBJIAJICHHUE
MOHSATUWHBIM aNapaToOM U CUMBOJIMYECKHUM SI3bIKOM XHUMUU;

2) oco3HaHHW€ OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHMUYECKON HAayKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKHX IMPEBPALCHUN HEOPraHUYECKUX H
OpPraHMYEeCKUX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHHW JKMUBOM W HEKHUBOU
MIPUPO/IbI; YTIyOJIEHUE IPEACTABICHUN O MaTEpUAIbHOM €IUHCTBE MUPA;

3) oBlIaJgeHHWE OCHOBAaMM  XHMHUYECKOW  TIPaMOTHOCTH:  CHOCOOHOCTBHIO
aHAJM3UPOBATh U OOBEKTUBHO OILICHWBATH KU3HEHHBIE CHUTYAIlMH, CBSI3aHHBIE C
XUMUEH, HaBbIKaMU O€30MacCHOr0 OOpallleHHs] C BEHIECTBAMM, UCIOJIb3YEMbIMU B
MOBCE/IHEBHOM JKM3HU;, YMEHHUEM AHAIM3UPOBATH U IUIAHUPOBATH IKOJIOTUYECKHU

0e30MacHOe MOBEICHUE B LEJSX COXPAHEHHUS 3/I0POBBSI U OKPYKAIOILEH Cpeibl;
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4) hbopmupoBaHUE YMEHUH YCTAaHABIMBATH CBA3U MEXY peajbHO HAOII01aeMbIMU
XUMUYECKUMHU SIBJICHUSAMH U TMPOIECCAMH, MPOUCXOIAIIMMH B MHUKPOMHUPE,
OOBSICHSITh MNPUYUHBI MHOTOO0Opa3us BEIIECTB, 3aBUCUMOCTb HMX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAK)KE 3aBUCUMOCTh MPUMEHEHUS BEILIECTB OT UX CBOUCTB;
5) npuoOpeTeHne OMNbITa UCTIOJIB30BAHUS PA3IMYHBIX METOJAOB U3YUYCHUS BEIICCTB:
HaOJIIOJICHHs 32 UX MPEBPAIICHUSIMU TPU MPOBEACHUU HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIB30BAHUEM JIA0OPATOPHOIO 0O0PYI0BAHUS U TPUOOPOB;
6) dbopMupoBaHUE MPEICTABICHUN O 3HAYEHUU XUMHUYECKOW HAYKU B PEIICHUH
COBPEMEHHBIX JKOJOTHYECKUX Mpo0JeM, B TOM 4YHUCIE B MPEIOTBpALICHUU
TEXHOTCHHBIX U HKOJOTUUECKUX KaTacTpod.
8 KUIIACC
1) packpblBaTh CMBIC] OCHOBHBIX XHUMHUYECKHX TIOHSTHH: aroM, MOJEKYyIa,
XUMHYECKUN  DJIEMEHT, TPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBas
JI0JI1 XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJSIPHBIA 00bEM, OKCHJI, KUCIIOTA,
OCHOBAaHHUE, COJIb, 3JIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHCIICHHS, XUMHYECKas
peakius, KiacCu(puKalus peakifii: peakiuu COeAMHECHUSI, PEaKIINN Pa3I0KEHUS,
peakuuyd 3aMelieHus, pPeakiud OOMeHa, JK30- U DHIOTCPMUUECKHE PEaKIUu;
TEIIOBOM A (PeKT peakiuu; siApo aroMa, SJEKTPOHHBIA CJIOM aToma, aToOMHas
opOuTanb, paanMyc aroma, XWMHYECKas CBsS3b, TMOJApHAs U HEMOJSIpHAS
KOBAQJICHTHAs1 CBsI3b, MIOHHAS CBA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIs) B PACTBOPE;
2) WIIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHSTH 3TH TOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;
3) UCTIOMB30BaTh XUMHUYECKYIO CUMBOJIMKY JJISI COCTaBICHUST ()OPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;
4) ompenensTh BaJGHTHOCTh AaTOMOB 3JIEMEHTOB B OHWHApPHBIX COCIUHECHUSX;

CTCIICHb OKHCJICHHUA 3JJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, IPHHAOJICKHOCTD
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BEILIECTB K OMpeAeIEHHOMY KJIAcCy COeAMHEHUM 1mo GopMynam; BUA XUMUYECKON
CBSI3U (KOBAJICHTHAs! U MOHHAs) B HEOPTaHUUECKUX COCTMHEHUSX;
5) packpeiBath cmbica llepuoguueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHHE  TEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT UX MoJioxkeHust B [lepuoanmdeckoil cucteMe; 3aKOHOB
COXPAHEHHUs] MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO
yUeHHs, 3aKOHa ABOTaJipo; OMUCHIBATh U XapaKTepHU30BaTh TaOIUUYHYIO (HOpMY
[lepuoanyeckoi CUCTEMbl XUMUYECKUX AJIEMEHTOB: Pa3indaTh MOHATUS «TJIaBHAsI
noarpymnmna (A-rpynna)» u «nodounast noarpynna (b-rpymnmna)y», manbeie U 60JbIINE
NEepPUOJbl; COOTHOCUTH O0O3HAuUCHMs, KOTOpbIE HMEITCI B  TabuIile
«lleppogmueckass cucrema xumuuyeckux diemeHToB J[l. 1. MenneneeBa» ¢
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB W 3apsnm sapa, oOINEe YHUCIO 3JCKTPOHOB W PACHpPEICIICHHE HX [0
AIIEKTPOHHBIM CIIOSIM);
6) kraccupUIUPOBATh XUMUYECKHE OJJIEMEHThI, HEOPraHWYECKHE BEUIECTBA;
XUMUYECKHE peaklu (TI0 YUCIIy U COCTAaBY YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, 11O
TeroBomMy 3 dexry);
7) xapakTepu3oBaTh (ONMHCHIBATH) OOIME XUMHUYECKHE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, TMOJTBEpPKJasg ONHCAHUE MPUMEPAMHU MOJEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIU;
8) MpOrHO3UpPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kauy€CTBEHHOI'O
COCTaBa; BO3MOXHOCTH NPOTEKAHHS XUMHUYECKUX MPEBpPALICHUN B PpPa3IHYHbIX
YCIOBUSIX;
9) BBIUMCIATP OTHOCUTEIBbHYIO MOJEKYJISAPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (popMysie COEIUHEHHS; MaCCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpE; MPOBOAUTH PACUEThl MO YPABHEHUIO XUMHUYECKOM
peakiuu;
10) npUMEHATh OCHOBHBIC OINEPAIMH MBICIUTEIBHON JIEATEIIPHOCTH — aHAJIU3 |
CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTeMaTH3allui0, KIacCu(HUKAINIO, BBISBICHHUE

MNPUYIMHHO-CJIICACTBCHHBIX CBSA3CH — 1 U3YyUCHUA CBOMCTB BCIICCTB H
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XUMHYECKUX PEAKLUN; €CTECTBEHHO-HAYUYHbIE METObI IO3HAHUS — HAOJI0IEHUE,
U3MEpEeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );
11) cnemoBaTh MpaBUIIAM IOJIB30BAHUS XMMHUYECKON MOCYAOH M J1aOOpaTOpHBIM
o0opyAOBaHUEM, a TAKXKE MpPaBUJIaM OOpaIllEHUsI C BELIECTBAMHU B COOTBETCTBUH C
MHCTPYKIUSIMU 10 BBIIIOJHEHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO
MOJIYYEHHUIO W COOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW JOJIEM PAaCTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATH M  MPOBOJUTH XMMHYECKHE OKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIENOYEH U KHUCIOT C TMOMOUIbIO HWHAMKATOPOB

(;makmyc, dheHondranenH, METHIOpaHX U Jp.).

9 KITIACC

1) packpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TOHSITUN: XUMHYECKUU DIIEMEHT,
aToM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO,
BaJIECHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHUCJIEHUSA, XHUMHUYECKas
peakius, XuMUYecKas CBsI3b, TEIUIOBOM 3 (PEKT peakiuu, MoJib, MOJIAPHBIN 00BEM,
pacTBOp; DJIEKTPOJHUTHI, HEDJIEKTPOJUTHI, DSIJIEKTPOJUTUYECKAs JAUCCOLMALMS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE, OOpaTUMBIE U
HeoOpaTUMbIe peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE UM BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
aM(pOTEepPHOCTh, XMMHUYECKasi CBsiI3b (KOBAJICHTHAs, WOHHAs, MeETaJUIMYecKas),
KpUCTAJIMYECKAsT PEHIETKA, KOPPO3USI METAILIOB, CIUIABBI, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonyctumas konnentpauus (I11K) Bemectsa;

2) WIIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XMMHUUYECKUX MOHATUH (cM. 1. 1) u
MPUMEHSTH 3TH TOHSITHUS MPU ONMMCAHUH BEUIECTB U UX MPEBPALICHUN;

3) UCTONMB30BaTh XUMHUYECKYIO CUMBOJIMIKY JJISI COCTaBJICHHS (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

4) omnpenensaTh BaJEHTHOCTb M CTENEHb OKHUCICHHS XUMUYECKUX HJIEMEHTOB B
COEIMHEHUSX PA3JIUYHOTO COCTaBA;

MPUHAJJICKHOCTD BELIECTB K OMPEACIEHHOMY KJIACCy COCIMHEHUH 0 (hopMyJiaM;



32
BUJI XUMHUYECKOM CBA3M  (KOBaJICHTHAs, WOHHAs, MeETa/lIMueckas) B
HEOPTraHUYECKUX COCTMHEHUSX;
3apsii HOHA M0 XUMUYECKOU popmyrie;
XapakTep Ccpeiabl B BOJHBIX pacTBOpaX HEOPraHWMYECKUX COCAUHEHUM, THII
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOI'O BEILIECTBA;
5) packpeiBath cmbica llepuoguueckoro 3akona J[. W. MengeneeBa wu
JIEMOHCTPUPOBATh €ro MOHUMAHHUE: OMUCHIBATh U XapaKTEePU30BaTh TAOIUMYHYIO
dopmy [lepuoamdeckoit cCUCTEMbl XMMHUYECKHX JJIEMEHTOB: pa3audyaTh MOHSITHUS
«rnaBHas noArpynna (A-rpymnma)» u «nodounas noarpynmna (b-rpymnma)y, Mainbie u
OO0JIbIIINE IEPUOJIBI;
COOTHOCUTHh O0O03HAUCHHS, KOTOpPbIE HMEIOTCS B MEPUOAUYECKON TadIuIEe, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHHUS AaTOMOB XHMHUYECKHX JJIEMEHTOB
(coctaB u 3apsanm sigapa, OOINEe YWCIO JJICKTPOHOB M pachpeicsieHHe HX II0
AIIEKTPOHHBIM CIIOSIM);
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWMCTB JJEMEHTOB U HX
COCIMHEHUN B Mpelesax MaJbIX NEPUOJOB U TJIABHBIX MOATPYIIl C YYETOM
CTPOCHHS UX aTOMOB;
6) KiaccupUIUPOBATh XUMHUYECKUE IJIEMCHTHI;
HEOPraHMYECKUE BEILIECTBA;
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3G (deKTy, M0 HU3MEHEHHIO CTENEeHEeW OKHUCICHUS XUMUYECKHUX
AJIEMEHTOB);
7) xapakTepru30BaTh (OMUCHIBATH) O0IIHE U CrieU(PUICCKIEe XUMHUIECKAE CBOMCTBA
MPOCTBIX W  CJIOXHBIX BEIIECTB, IOATBEpPXkAasi ONHCAHUE IPUMEpPaMu
MOJIEKYISIPHBIX Y HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;
8) COCTaBIATh YPABHEHUS DJICKTPOJIUTHYECKON TUCCOIMAIIUM KHUCIIOT, IIeJI0UeH U
COJIEH; MOJIHBIE U COKPAIEHHbBIE YPABHEHHS PEAKIMii HOHHOTO OOMEHa;
YpaBHEHHUSI peaKIui, MOJATBEPKIAIOIMINX CYIIECTBOBAHUE T'€HETUYECKOW CBS3U

MCIKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB,
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9) packpbiBaTh  CYIIHOCTh  OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOIO OajlaHCca ATUX PeaKUuid;
10) mporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MIPEBPAICHUN B PA3JIMUHBIX YCIOBUSIX;
11) BBIYKCIATH OTHOCHTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA 10 (hOpMYyJe COCTUHEHUS;
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE;
IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON PEaKIINH;
12) cnemoBaTh TpaBHJIaM I0JIb30BAHHMS XMMHYECKOH MOCYIOW M J1abOpaTOPHBIM
o0opyAOBaHUEM, a TAKXKE MpaBUjiaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOro rasa);
13) npoBOAWTH peaKIMH, MOATBEPXKAAIOIINE KAYeCTBEHHBIH COCTaB Pa3IHYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMHI-, MOAMI-, KapOOoHaT-,
docdar-, cunukar-, cynbdar-, THUIAPOKCUA-UOHBI, KATHOHBI AMMOHHUS WU HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHHMYECKUX
BEIIECTB;
14) npuMeHSATh OCHOBHBIE ONEPAllUU MBICIUTEILHONU JAEATEILHOCTH — aHaIW3 U

CHUHTE3, CpaBHEHHE, O000O0IIEeHHe, CHUCTEMAaTHU3allii0, BBISIBICHUE MPUYUHHO-

CIEACTBEHHBIX CBSI3€Ml — I W3Y4YEHUS CBOWCTB BEMIECTB M XUMHUYECKUX
pEeaKLHnii;
€CTECTBEHHO-HAyYHbIE METOJBl TIO3HAHUS — HAONIOJICHWE, U3MEpEeHue,

MOJEIUPOBAHUE, IKCTIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN ).

B denepanbHBIX W PETHMOHANBHBIX NPOIEAypax OICHKH KadecTBa OOpa30BaHHS
HCIIOB3YyeTCsl  TepedeHb  (KoaumduKaTOp) pachpelelieHHBIX 10  KiaccaMm
MPOBEPSEMBbIX TPEOOBAHUHN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
MpOrpaMMbl OCHOBHOTO O0OIIero oOpa30oBaHUS M DJIEMEHTOB COJIEp)KaHUS IO

XUMHUH.
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[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

o0pazoBaTeIbHOM porpamMMsl (8 kiacc)

Kon
MIPOBEPSIEMOTO

pe3ynbrara

[IpoBepsieMble NpEeaMETHBIE PE3YIBTATBl OCBOCHHS OCHOBHOM

o00pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

1

[To Teme: "IlepBoHayanbHbIC XUMUYECKUE TTOHITUA"

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX TOHATHA: aToM,
MOJIEKYJIa, XUMHUYECKHI SJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAsI), BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAss M MOJIEKYJIsIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JIOJs XMMHUYECKOTO
dJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00beM, XMUMUYECKAsl Peakiius,
KIaccupUKaIUs  peakiuidi: peaklud COCIUHCHHS, pPeaKIuu
pa3lIoKEHUs, PEaKIMu 3aMEIICHHS, pPeaKIuu OoOMeHa, 3K30- U
SHJOTEPMHUYECKHE PEaKIUH, TEIJIOBOW 3 (eKT peakiuu, pacTBop,

MacCCoOBasi O0Js1 BEIICCTBA (HpOHCHTHaH KOHHGHTpaHI/IH) B paCTBOpPC

1.2

HILTIOCTPHUPOBATE B3AMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHSATUMN U
IMPUMCHATL OTH IIOHATHUA IIPU OIIMCAHHMHW BCHICCTB H HX

MpeBpaLlCHUI

1.3

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJISI COCTaBICHUS (HOPMYIT

BEILIECTB U YPABHEHHN XUMHUUYECKUX PEAKLINI

1.4

PAaCKpbIBATb CMBICII 3dKOHOB COXPAaHCHHA MACCbl BCHICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOI'O Y4YCHHMA, 3dKOHA

ABorazpo

1.5

onpeaAcATbL BaJICHTHOCTbL AaTOMOB OJOJICMCHTOB B 6I/IHapHBIX

COCIMHCHUAX
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1.6 KJacCU(ULIUPOBATh XUMHUYECKHE PEaKkUUH (IO YUCIY U COCTaBy
YUYaCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIIIOBOMY 3 (PEKTy)

1.7 BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJSIPHYIO MaccChl
BELIECTB

1.8 BBIYHCIISITh MAaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIeMEeHTa o Gopmyiie
COEJIMHEHUS,

1.9 BBIYUCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 OPUMEHSATh  €CTECTBEHHO-HAy4YHbI€  METOAbl  [O3HAHUA -
HAOJIIOICHHe,  U3MEpPEHHEe,  MOJIETUPOBAHHUE,  IKCIEPUMEHT
(peanbHbBINA U MBICIICHHBIN )

2 I[lo Teme: "Baxkheilmue npeacTaBUTEId HEOPTaHHMUYECKHUX
BenlecTB"

2.1 pPacKphIBaTh CMBIC] OCHOBHBIX XWMHUYECKMX TOHATHUNA: OKCHJ,
KHUCIIOTa, OCHOBAHUE, COJIb

2.2 OTIpEENSITh IPUHAJICKHOCTh BEIIECTB K ONMPENEICHHOMY KIIacCy
coeIMHEHUH 110 (hopMyJiam

2.3 KJIacCU(UIIMPOBATH HEOPTAHUYECKUE BEIECTBA

2.4 XapaKTepu3oBaTh (OMUCHIBaTH) OOIME XWMUYECKHE CBONCTBA
BEUIECTB  PA3JMYHBIX  KJIAcCOB,  IOATBEPXKIAs  ONMCAHUE
OpUMEpPaMH  MOJEKYJISPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX pEaKIUi

2.5 IPOrHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT HX

Ka4CCTBCHHOI'O COCTaBd, BO3MOKHOCTH IPOTCKAHUA XHMMHUYCCKHX

HpeBpameHHﬁ B Pa3/IMYHbIX YCJIIOBHUAX
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2.6

CIEIOBAaTh MpaBUJaM IIOJIb30BAHUS XMMHYECKOM TMIOCYIOU U
1a60paTOpHBIM 000PYJOBAHHUEM, a TAKXKE MPaBUIaM OOpaIleHus ¢
BEIECTBAMU B COOTBETCTBUM C HHCTPYKIUSAMH IO BBINOTHEHHIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHHUIO U COOUPAHUIO
ra3000pa3HbIX BEMIECTB (BOIOPO/a U KUCIOPO/ia), IPUTOTOBICHUIO
pacTBOPOB C ONPEAECICHHOW MAacCOBOM JOJEH PaCTBOPEHHOIO
BEIECTBA, MJIAHUPOBATh U MTPOBOJIUTh XUMUUYECKUE IKCIIEPUMEHTHI
M0 PacliO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO

UHAMKATOPOB (JIakMyc, peHonpTaaent, METHIOPAHXK U IPYTHE)

2.7

IMPOBOAUTD PACUCTHI 110 YPABHCHUIO XUMHYECKON pPCaKkunun

ITo teme: "llepmomgmueckuii 3axkoH u Ilepuonnueckas cucrema
xumuueckux snemeHToB J[.MI. MenneneeBa. CTpoeHue aTOMOB.

Xumuueckas cBs3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIHLHBIC peaKHI/II/I"

3.1

PacCKpbIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHH: SIAPO aToMa,
AJNIEKTPOHHBIN CJIOM aroMa, aTOMHas OpOWTalb, paguyc aTroMma,
XUMUYECKasi CBSI3b, MOJSIPHAs U HEMOJISIpHAs KOBAJICHTHAs! CBS3b,
ANEKTPOOTPULIATEIBHOCTh, MOHHAsl CBSI3b, MOH, KATHOH, AHHOH,

CTCIICHb OKHMCJIICHUA

3.2

KJIaCCI/I(bI/IHI/IpOBaTB XHUMHNYCCKHUC 3JICMCHTEI

3.3

ONUCHIBATH u XapaKkTepru30BaTh TaOJIMYHYIO bopmy
[lepronuyeckoit CUCTEMBl XMMHYECKHX JJIEMEHTOB: pa3inyaTh
nousTust  "rmaBHas moarpynma (A-rpynma)' u "moOouHas

noarpynna (b-rpynmna)", "mansie" u "0onpine" nepuobl

3.4

packpeiBath cmbica [lepuoamdeckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATh IOHUMAHUE IEPUOJUYECKOM 3aBUCUMOCTH
CBOWCTB XMMHYECKMX DOJIEMEHTOB OT HX [IOJOXKEHHUS B

[Tepuonnueckon cucreme
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3.5

COOTHOCUTh 00O3HA4Y€HHs, KOTOpble UMEITCI B Tabmauue
"[leppuognyeckas cucremMa XUMH4YeCKuMXx anemeHTtoB  J[.M.
MenpneneeBa" ¢ YACITOBBIMU XAPAKTEPUCTUKAMH CTPOEHUS aTOMOB
XMUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0liee 4Yucio

AJIIEKTPOHOB U PACTIPEEICHUE UX IO FIEKTPOHHBIM CIOSIM)

3.6

OonpeAciiATb CTCIICHb OKHUCJICHHA JJICMCHTOB B 6I/IHapHBIX

COETUHEHUAX

3.7

ONIPCACIIATL BUL XUMUYECKOU CBSI3U (KOBaJ'IeHTHaSI 151 I/IOHHaSI) B

HCOPTaHUYCCKUX COCANHCHUAX

[TpoBepsieMble 37eMEHTHI cojiepkanus (8 Kiacc)

Kon [IpoBepseMBblii 2NEMEHT COJIEPKAHUS

1 [lepBOoHayanbHBIE XUMUYECKUE TTOHATHUS

1.1 [Ipeamer xumuu. Poilb XMMUK B KU3HHM YEJIOBEKAa. XHMHUS B CHUCTEME
Hayk. Tena u BemectBa. PU3NUECKHE CBOMCTBA BEIIECTB. ArperaTHoe
COCTOSIHUE BEILIECTB

1.2 [lonsiTue 0 MeTONax MO3HAaHUA B XUMUHU. UUCThIE BELIECTBA U CMECH.
Crnioco0nI pa3jeneHust cMeceit

1.3 ATOMBI U MOJIEKYJIbl. XUMHYECKUE 3JIeMEHThl. CHUMBOJIBI XUMUUYECKUX
3neMeHTOB. IIpocTeie M CiOXKHBIE BemEeCTBA. ATOMHO-MOJEKYJISPHOE
y4EeHUE

1.4 Xumuueckast popmyina. BameHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB.

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAs aTOMHas Macca.
OTHOCHUTENIbHAS MOIJICKYJIIpHasd Macca. MaccoBas J0JIs1 XUMHUYCCKOI'O

QJICMCHTA B COCANHCHHUHN
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1.5

KomnuectBo BemectBa. Monbs. Monsgpras wmacca.  B3anmocBssb
KOJIMYECTBA, MACChl M YUCJa CTPYKTYPHBIX €JUHUILl BeUIeCTBA. PacyeTsl

o ¢popmysiaM XUMHUECKUX COCTMHEHUN

1.6

@u3znueckue M XUMHUYECKHE SIBICHUS. XHMHUYECKas peakuus U €€
OPU3HAKKA. 3aKOH COXPAaHEHHs MacChl BEIIECTB. XHWMHYECKHE
ypaBHeHus. Krnaccudukanuss XUMUYECKHUX peakiuuil (COoeIMHEHus,

pa3NoKeHus, 3aMelIeHusi, 0OMeHa)

1.7

XUMHUYECKUNM DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IOCYI0H, C
npaBujgaMu pabOThl B Ja0OpaTopuu M TpHEMaMU OOpalieHus C
1abopaTopHBIM O0OPYJIOBAaHHEM, HM3Y4YCHHE W OMNHUCaHWE (PU3NUECKUX
CBOMCTB 00pa3Ii0oB HEOPraHUYECKUX BEIIECTB, HAOII0IeHNE (HU3UUECKHUX
(TUT1aBJICHUE BOCKA, TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIIKE, KUTICHUE
U KOHJCHCAIUsl BOJABI) U XUMUYECKUX (TOpEeHHE CBEYH, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJECHCTBHE MeJa C KHUCJIOTOH) SBIICHUIA,
HAOJIIO/ICHUE U OMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peaKIuit
(paznmokeHHne caxapa, B3aUMOJCHCTBUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapusi, pasnoxenue rtuapokcuaa wmeau (1) npu  HarpeBanwuw,
B3aMMoOJIeicTBUE kene3a ¢ pactBopoMm conu meaud (II), wuzydenue
croco00B paszesieHus] cMecel (C MOMOIIbI0 MarHuTa, (QHIBTPOBAHME,
BBIMIApUBAHUE, TUCTUIUIANMS, XpoMatorpadus), MPOBEJACHHE OYHCTKH
MOBAapEHHOM COJIM, HAOJIIOJICHHE U ONMUCAHUE PE3yJbTAaTOB MPOBEIICHUS
OMbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAacChl, CO3/1aHUE

MOJeNe MOJIeKY (IIapOCTEePKHEBBIX)

Baxuenme npeacraBuTe HEOPraHMYECKNUX BEIIECTB

2.1

Boznyx - cmeck razos. CoctaB Bo3znyxa. Kuciaopos - 3ineMeHT u nmpocroe
BemiecTBO. HaxokmeHuwe Kuciopoga B Tpupojae, (HU3MYECKUE U

XUMUYecKkre cBoMcTBa (peakuuu ropenwus). Oxcunbl. Ilpumenenue
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kuciopona. CrnocoObl TMOJMyYEHHs] KHUCIOpoJa B JabopaTopuu H
npoMblIIeHHOCTH.  KpyroBopor kucimopoga B mpupoge. O3z0H -

AJUTOTPONHAs MOAM(PUKALINS KUCIOPOIa

2.2

TeroBolt  3ddexr  XUMHUUECKOW  peakiuuu, TEePMOXUMUYECKUE
ypaBHEHUS, 9K30- M SHAOTEPMHUYECKHE peakuud. TOIIMBO: Yroib U
MEeTaH. 3arpsi3HEHHE BO3/lyXa, YCWUJEHHE MapHUKOBOro sddekra,

PaspymicHUuC 030HOBOT'O CJIOA

2.3

BOI[OpOII - JJICMCHT M IIPOCTOC BCUICCTBO. HaXO}KI[eHI/Ie BOIOPOJa B
npupoxac, (I)I/I3I/I‘ICCKI/I€ N XUMHYCCKHC CBOﬁCTBa, MMPUMCHCHHC, CIIOCOOBI

IMOJIYYCHHA. Kucnots! u conu

2.4

MOHHpHBIﬁ 00BbeM ra3oB. PacueTsl M0 XMMHUYECKUM YPaBHCHUAM

2.5

duznueckue CBOMCTBA BOAbl. Boja kak pactBoputesib. PacTBOpEL.
HacellieHHbIe 1 HEHACHIIIEHHBIE PACTBOPHI. PAaCTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi 10Jid BEIllECTBA B PACTBOpE. XHMMHUUYECKHE CBOWCTBA
BoAbl. OcHOBaHMs. Poyib pacTBOpOB B MpHUPOAE W B KU3HU UEIOBEKA.
KpyroBopoT Bojibl B Iipupoje. 3arpsisHEHUE NPUPOJHBIX BoJ. OXpaHa U

OYMCTKA MPUPOIHBIX BOJI

2.6

Kiaccudukanus HEOPraHUYECKUX COCIUHCHU. Oxcuapnl.
Knaccudukarus okcumoB: coseoOpasyronire (OCHOBHBIE, KHUCIOTHBIE,
ampoTepHple) W  HecolieoOpasyromue. HomeHkmatypa  OKCHJIOB.

DU3NYECKUE U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyyeHne okcumoB

2.7

OcnoBanus. Knaccudukaius ocHOBaHUM: IEIOYHM W HEPACTBOPUMBIE
ocHoBaHMsA. HomeHknarypa ocHoBaHuil. PHU3NUECKHE W XHMHUYECKHUE

CBOMCTBA OCHOBaHUil. [lonyuyenne ocHOBaHU

2.8

Kucnotel.  Kmaccudukanus  kuciaor.  HomeHkmatypa  KHUCIOT.

duznueckne M XUMHUYECKHE CBOWCTBA KHUCJIOT. P aKTUBHOCTH
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MetaiuioB H.H. bekerosa. Ilonyyenue kuciaor

2.9

Comu. Homenknatypa coneid. Puznueckue U XUMHUYECKHUE CBOMCTBA

coneu. Ilonyuenue coneu

2.10

I'eneTuueckas cBsI3b MCKIY KiIaCCaMH HCOPraHNM4YCCKHX CoeI[I/IHeHI/Iﬁ

2.11

XUMUYECKUNA DKCIEPUMEHT: KA4E€CTBEHHOE OIIPENEIICHUE COACpPIKaHUs
KHACIIOpO/a B BO3JyXe, IOJIy4eHHE, COOUpaHHE, paclo3HaBaHUE W
U3y4YeHHE CBOMCTB KUCIOpOa, HA0JII0IeHHE B3aUMOICHCTBHS BELIECTB C
KHACJIOPOJIOM M YCIIOBUSI BO3HUKHOBEHHMS U TMPEKPAIEHUS TOPEHHS
(moxapa), O3HaAKOMJIEHHME C oOpa3llaMH OKCHUJIOB U OIHMCAHHE HX
CBOICTB, MOJy4eHUe, coOMpaHue, paclio3HaBaHUE U M3yYEHHE CBOMCTB
BOjIopoJia (TopeHue), B3aumojieicTBre Bojiopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOB30BaHUE BUAEOMATEPHUAJIOB), Hab0IeHHe 00pa3loB
BEIIECTB  KOJIMYECTBOM 1 MOJb, HCCleOBaHUE OCOOEHHOCTEH
pPacTBOpPEHHUS BEUIECTB C PA3JIMYHON PACTBOPHUMOCTBIO, MPUTOTOBICHUE
PacTBOPOB C OMPEAECICHHON MAacCOBOM JI0JIEN pacTBOPEHHOI'O BEILIECTBA,
B3aKMMO/JICHCTBUE BOABI C METAJUIAMU (HATPUEM U KajbllieM) (BO3MOKHO
UCIIOJIb30BAHUE BUEOMATEPHUAJIOB), ONPEEICHUE PACTBOPOB KUCIOT U
IIeJIo4ei ¢ TMOMOINbI0 HWHAMKATOPOB, HCCIEJOBaHUE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOCHUE N3MEHEHHUS
OKpacKM HWHJWKAaTOPOB B pacTBOpax KHUCJIOT M IIEJIOYEH, H3ydeHHE
B3aumozeicTeus okcuaa menu (II) ¢ pacTBOpomM cepHOW KHCIIOTHI,
KHCJIOT € METaJUlaMH, peakUud  HEUTpaau3aluuH, IOJy4YeHUe
HEpPacCTBOPUMBIX OCHOBaHUM, BBITECHEHUE OJIHOIO MeETajula APYTrUM H3
pacTBOpa COJM, pEIIEHUWE SKCIEPUMEHTAIBHBIX 33Ja4 10 TEMe

"BaxkHeii1me KJ1acChl HEOPraHUUYECKUX COSTMHEHUM"

[lepuonuueckuii 3akoH u Ilepuoamyeckas cucremMa XUMHYECKHX

anemeHToB J[.MI. Menneneea. CtpoeHue atoMoB. XMMHUYECKAS CBSA3b.
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OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC pe€akKuuun

3.1

[lepBble MONBITKHA KiIacCU(UKAUM XUMHUUECKUX 3JieMeHTOB. [loHsiTHE O
IPyINax CXOJHBIX DJJEMEHTOB (IEJOYHBIE U MIEJIOYHO3EMEIbHBIC
METaJUlbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT

aMdoTepHbIE OKCUJIBI U THAPOKCHUIBI

3.2

[lepuonnueckut  3akoH. llepuomuyeckas cucrteMa XUMHYECKHX
anemenToB JI.1. MenaeneeBa. KoporkonepruoaHas U JIMHHONEPUOIHAS
dopmer  Tlepuoguueckoit cucteMbl XuUMUYecKuX djeMmeHTtoB /J[.U.
Menneneesa. Ileproasl u rpynnbl. OU3HUECKUNA CMBICT ITOPSAIKOBOTO

HOMCpa, HOMCPOB IICpUOaa U I'PYIIIbI 9JICMCHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CrpoeHue SIEKTPOHHBIX 000JO0YEK aTOMOB TMEpBBIX 20 XUMHUUYECKUX
3JIEMEHTOB [Tepnognueckoii CHUCTEMEI J.H. Menpeneena.
XapakTepucTuka XHMHYECKOTO DJIEMEHTA II0 €ro MOJIOKCHUI0 B

[Tepunonnueckoii cucreme .. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHUs pajdyca aTOMOB XUMHUYECKUX AJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO T'pyHIiaM U MEePHOIaM.
3nauenue Ilepuonmnueckoro 3akoHa u Ilepuoguueckoil cUCTEMBbI
XUMHUYECKUX JJIEMEHTOB JJI1 pPa3BUTUA Hayku W mnpaktuku. .M.

Menzenees - y4eHbIH U TPaKIaHUH

3.5

Xumunueckass cBa3b. KoBaneHTHas (MOJspHAasE W HEMNOJSIpHAs) CBSA3b.

9JI€KTpOOTpI/II_[aTeJ'IBHOCTB XUMHYECKUX 3J1eMeHTOB. MoHHAas CBSI3b

3.6

Crenenp okuciieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUU.
[Tpoueccnr OKUCJIEHUS u BOCCTAHOBJICHUA. OxkucIuTe N u

BOCCTAaHOBHUTCIIN

3.7

XUMHUYECKUN 3KCIIEPUMEHT: U3y4Y€HHUE O0pa3lioB BEIIECTB METAIOB U
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HEMETAJUIOB, B3aMMOJIEMCTBHAE THAPOKCUAA IMHKA C PACTBOPaMU KHCIIOT
M IIeJOYEH, MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENIbHBIX ~ peaKkluil  (ropeHue, peakuuu

Pa3NIoKEHHUS, COCTUHCHUS)

[IpoBepsiemble TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTebHOM porpamMMsl (9 kimacc)

Kon
IPOBEPSEMOTO

pe3ynbTaTa

HpOBepﬂeMBIC NpeaAMCTHBIC PE3YIbTAaTbl OCBOCHUMA OCHOBHOH

O6p330B&T€JIBHOI>i nporpaMmMbl OCHOBHOTO 06IJ_I€FO O6paSOBaHI/I$I

1

ITo Teme: "BemiectBo u XumMuueckas peakius"

1.1

PacKpbhIBaTh CMBICI OCHOBHBIX XHMUYECKUX TOHSTHHI: pacTBOp,
AJIEKTPOJIUTHI, HEAJICKTPOJIUTHI, SJIEKTPOTUTHYECKAS TUCCOLMAITHS,
peaKIuu HOHHOTO 0OMEHa, KaTaau3aTop, XUMUYECKOe paBHOBECHE,
obpatumple W  HeoOpaTUMble  peaKIUH,  OKHCIUTEIBHO-
BOCCTAHOBHTEIIPHBIC PEAKIMU, OKHCIHUTENIb, BOCCTAHOBHUTEIb,
OKHCJIEHHWEC W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTH,
XUMHUYECKasi CBA3b (KOBaJICHTHAsl, WOHHAsA, MeETaJInYecKasi),
KpUCTAJUTMYECKAsl peIIeTKa, CIUIaBbl, CKOPOCTh XHUMHYECKOH

peakiuu

1.2

HILIIOCTPHUPOBATH B3ANMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSITUN U
IIPUMCHATL OTH IIOHATHA IIPpU OIIMCAHHH BCHICCTB MW HX

IIPEBpALLICHU I

1.3

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKON TUCCOLUMALUU KUCIIOT,
HIEJI0YEN U COJIEH, MOJHBIE U COKPALCHHBIE YPABHEHHUSI PEAKLIUHN

WOHHOTO OOMeHa

1.4

PaCKpbIBATb CYIIHOCTb OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX
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peaKimii MOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOIO OanaHca THX

peakuun

1.5

IMPOBOAUTD pACUCTHI II0 YPABHCHUIO XUMHUYECKOU peaKunu

Ilo Temam: "Hemetamiel m ux coequHeHusa" u "MeTtawisl U UX

coenquHeHusa"”

2.1

XapakTepuzoBaTh  (OMHMCHIBATH) oOmMe W crnenuduueckue
XUMUYECKHUE CBOWCTBA TMPOCTBIX U  CJIOXKHBIX  BEIIECTB,
MOATBEPK/Iasi OMUCAHHE TMPUMEpPAMH MOJEKYISIPHBIX UM HOHHBIX

ypaBHGHI/II;'I COOTBCTCTBYOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJIsITh YpPaBHCHHA peaKuHﬁ, MOATBCPIKAAOIINX
CymcCTBOBAHHC FeHETHYECKOMN CBi3HU MCXKAY  BCIICCTBAMU

Pa3JINYIHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATHb CBOMCTBA BCHICCTB B 3aBHCHMOCTH OT HX
CTPOCHUA, BO3MOKXHOCTU IMPOTCKAHUA XHUMHUUYCCKHUX HpeBpaHIGHI/Iﬁ

B PAa3JIMYHLIX YCIOBHUAX

2.4

CJIEIOBaTh TIPAaBHJIAM IIOJH30BAHMS XUMHUYECKOW TIOCYIOH U
7a00paTOPHBIM 00OPYIOBAHHEM, a TAKXKe MpaBUiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSMU IO BBITTOJIHCHHIO
71a060paTOPHBIX XUMUYECKUX OMBITOB IO MOTYUYEHUIO U COOUPAHUIO

ra3000pa3HbIX BEIIEeCTB (AaMMHAaKa M YIIIEKUCIIOTO ra3a)

2.5

IPOBOAUTH PEAKINH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHU-,
Opomun-, womua-, kapOoHat-, Qocdar-, cunukar-, cynbdar-,
TUAPOKCUI-MOHBI, KAaTHOHBI ~aMMOHHS, HWOHBI  W3YYCHHBIX
METaJIOB, MPUCYTCTBYIONIHE B BOJTHBIX pacTBopax

HCOPraHN4YCCKUX BCUICCTB
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3 [To Teme: "Xumus u okpyxatromas cpena"

3.1 pacKpbpIBaTh CMBICI OCHOBHBIX XUMHYeCKUX moHAtui: [IJK
BEILIECTBA; KOPPO3HUsI METAJLJIOB

3.2 IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU IEITEIbHOCTH -

aHaIu3 W CHUHTE3, CpaBHEHHUEe, 00O00IeHHe, CHUCTEeMATH3alUIo,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBS3CH - JUIA HM3y4YeHUs
CBOWCTB BEIIECTB U XUMUYCCKUX PEAKIUI; €CTECTBCHHO-HAyYHbIC
METOJIbI TIO3HAHUS - HAOJIOJICHHWE, M3MEPCHHE, MOJICIHPOBAHUE,

AKCTIIEPUMEHT (pEaJIbHBIA U MBICIICHHBIN )

[TpoBepsiemble 371eMEHTHI cojepkanus (9 kiacc)

Kon

HpOBepHGMLIﬁ QJICMCHT COACPIKAHUA

BGHIGCTBO N XUMHUYCCKaA pCaKIusi. HOBTOpCHI/IC

1.1

HepI/IO,ZII/I‘{eCKI/Iﬁ 3aKOH. Hepnozmqecmﬂ CHUCTCMa XUMHYCCKHX
SJICMCHTOB I[I/I MGHI[CJICCBa. CTpO@HI/Ie aTOMOB. 3aKOHOMCpHOCTI/I B
W3MECHCHUM CBOMCTB XHMMHYECKHUX DJIEMECHTOB IICPBLIX TPCX ICPHOI0B,
Kalausga, KajJdblOuid KW HX COCI[HHCHHI?I B COOTBCTCTBHHU C IIOJIOKCHHCM

3JIEMEHTOB B lleproanyeckor cucteMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUAbl XUMUYECKOU CBA3U. THUIIBI KPUCTAILNTMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMUYECKON
pEIIeTKH U BUJA XUMHUYecKoi cBsizu. Kimaccudukanus u HOMEHKIaTypa
HEOpPraHMYeCKUX  BemlecTB  (MEXIyHapoJHass W  TpPUBHAJIbHAsA).
XHUMHUYECKHUE CBOMCTBA BEIIECTB, OTHOCSILIUXCS K Pa3IUYHBIM Kjaccam
HEOPraHMYECKUX COCIMHEHUH, TeHETHUYECKas CBA3b HEOPraHMYECKUX

BCIICCTB

1.3

Knaccudukanusa XuMUUECKUX pEeaKUUid MO pa3IUYHbIM MpU3HAKaM (110

YUCIYy WM COCTaBy Y4YAaCTBYIOIIMX B PCAKIHMM BCIICCTB, 110 TCILLIOBOMY
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s dekTy, Mo U3MEHEHUIO CTENEHEW OKUCICHUSI XUMUYECKUX DJIEMEHTOB,
nmo oOpaTUMOCTH, MO  Y4YacCTUIO  KartaiuzaTtopa). OK30- U
SHIOTEPMHUYECKUE PEaKINK, TEpMOXUMHUYECKHe ypaBHeHus. [lonstue o

CKOpPOCTH XUMHUYECKON PEaKuu

1.4

[lonsiTue 006 0OpaTUMBIX W HEOOPATHUMBIX XHUMHYECKHX PpEaKIUIX.
[loHsiTHE O TOMOrEHHBIX W TETepOreHHbIX peakiusax. [lonsTue o
XUMHYECKOM paBHOBecHMH. DakTopbl, BIUSIOIIME Ha CKOPOCTh

XUMHUYECKOU PCaKI U IMOJIOKCHUC XUMUYCCKOTO PABHOBCCHA

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLMU, DSJIEKTPOHHBIA OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. COCTaBlIEHUE YpaBHEHHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI C UCIIOJIB30BAHUEM METOAA

QJICKTPOHHOTO Oaranca

1.6

Teopust ~ SNEKTPONUTHUYECKOW  JUCCOUMALMU.  DJIEKTPOJIUTHI  H
HEANEKTPOJIUThl. KaTHOHBI, aHMOHBI. MexaHn3M JUCCOLMAalUK BEIECTB
C pPa3NUYHBIMM BUJAMH XUMHYECKON CBsI3U. CTENEeHb IUCCOLMALINM.
CunpHble U cnabble MEKTPOIUTHL. Peakiu noHHoro oomena. Y cinoBus
NPOTEKaHMsI PEeaKIMii HOHHOrO OOMeHa, TMOJHBbIE W COKpAllleHHbIE
UMOHHBIE ypaBHEHHUs peakuuil. CBOIICTBA KUCIOT, OCHOBAHUI U COJIEH B
CBETC  TMPEACTAaBICHUM 00  DIICKTPOJUTHYECKOM  JTUCCOIHAIIHH.

KauectBenHble peakunu Ha HOHBL. [loHATHE O rUIpONIM3E COJIei

1.7

XUMUYECKUN JKCIIEPUMEHT: O3HAKOMJICHUE c MOJEIAMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB - METAUIOB U
HEMeTaJJIoB (rpadura U ajiMasza), CIIOKHBIX BEUIECTB (XJIOpUAa HATpUS);
UCCIEOBAaHWE 3aBHCUMOCTH CKOPOCTM XUMHUYECKON peakuuu OT
BO3JICUCTBUSA Pa3IUYHbBIX (bakTopos; UCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTA PACTBOPOB BEILECTB, Mpollecca JTUCCOLUALNT

KHUCJIOT, meno4yen 51 cosien (BO3MOKHO HCTIOJIb30BAHUE




46

BUICOMATEPUAJIOB); MPOBEICHUE OIBITOB, WILTIOCTPUPYIOMINX MPU3HAKU
MpPOTEKaHUsl peakuuid HOHHOro oOmeHa (oOpa3oBaHME oOcajiKa,
BBIJICJICHHE Ta3a, OOpa30BaHHWE BOJBI); OMBITOB, WILTIOCTPUPYIOMINX
OpUMEpbl  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil  (TropeHue,
peaKIuy pasloKEHUsl, COCTUHECHHS); PAaclo3HABaHUE HEOPTaHWYECKUX
BEIIECTB C TMOMOIIBI0 KAaYeCTBEHHBIX PEAKIUii Ha HOHBI, pEIIeHUE

OKCIICPUMCHTAJIbHBIX 3a1a4

Hemetannel u ux COCAMHCHUA

2.1

O6H_Ia$I XapaKTCPUCTHUKA TAJIOT'CHOB. OcobenHocTH CTpPpOCHUA aATOMOB,
XAPaKTCPHBIC CTCIICHHU OKHCJICHMUA. CTpOGHI/Ie 151 (1)1/131/III€CKI/IC CBOMCTBA
IMPOCTBIX BCIICCTB - TI'aJIOTCHOB. XHUMHUYECKHUE CBOMCTBA Ha mpuMcepe
XJIopa (BSaHMO}ICﬁCTBHe ¢ MCTaJlllaMH, HCEMCTAaJlJIaMH, IIICJIO‘IaMI/I).
XJ'IOpOBOIIOpO,II. Consanas KHCJIOTa, XUMHYCCKHUC CBOﬁCTBa, IMOJIYUYCHHC,
IMPUMCHCHUC. I[eﬁCTBI/IG XJqopa HW XJIOpOBOAOPOOda HA OpraHu3M

yenoBeka. BaxkHeiue XJOpHUIObl U UX HAXOXKICHUC B ITPUPOAC

2.2

OO6mast  xapakrtepuctuka odnemMeHToB VIA-rpynmel.  OcoOGeHHOCTH
CTPOCHHUS aTOMOB, XapaKTepHbIE€ CTeNeHU OKucieHusa. CTpoeHue u
dbu3UYeCKue CBOMCTBA TMPOCTBIX BEIIECTB - KHUCIOPOJa M CEPHI.
AmnotrpornHble  MOAMGUKAIIMA KHCJIOpOJAa M Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (HU3MUECKHE W XUMUYECKUE
cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, (U3MYCCKHE W XHUMHUYECCKHE CBOWMCTBa (OOIIHE Kak
NpeNCTaBUTENsT Kjacca KHUCIOT | crenududeckue). XUMHUYECKHE
peaKkiuy, JIeKallhue B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOTyYeHUs
cepHoii kucioThl. [Ipumenenue. Co CEPHOM KHUCIOTHI, KaueCTBEHHAs
peakius Ha cyiabdar-uoH. HaxoxxneHwe cepbl U €€ COCAMHCHH B
MIPUPOJIE. XUMHUYECKOE 3arps3HEHUE OKpY>Karomen cpenbl

COCANMHCHUAMU CCPbI (KI/ICJ'IOTHBIC AOXKIH, 3arpsaA3HCHHUC BO3AyXa H
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BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAILECHUS

2.3

OO6mast  xapakrepucTtuka 3yeMeHTOB VA-rpynnbl.  OcoOeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU  OKHUCIEeHHS.  A30T,
pacnpocTpaHeHue B Npupoje, (U3HUYEeCKMe U XUMUYECKHE CBOMCTBA.
KpyroBopot azota B mpupoje. AMMuak, ero Gu3nyeckue u XuMUIeCKHe
CBOIICTBA, Moy4eHue u npumeHenue. Coau aMMOHUS, UX (PU3UYECKUE U
XUMHYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHast peakisi Ha MOHBI
aMMOHMS. A30THas KUCIIOTa, €€ ModydyeHue, PU3NnYecKue U XMMUYeCKHe
cBoiicTBa  (00mMEe  Kak  MpEeACTaBUTENs  Kjacca  KHUCIOT H
cnenuduyeckue). Mcnonb3oBaHWe HUTPATOB M COJied aMMOHHUS B
KayecTBE MHUHEPAJIbHBIX  yAO0OpeHuil. XHMMHUYECKOe 3arpsa3HeHue
OKpYXalolel cpeapl COCIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXKJH,

3arpsA3HCHUC BO3ayXa, IIOYBBI U BO)IOCMOB)

2.4

®docdop, amrorpornHble Momudukanuu ¢Gocdopa, GUNUECKHE U
xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usndyeckue W XUMUYECKHE CBOWCTBA, MoilydeHue. lMcmonb3oBaHue

docharoB B KauecTBe MUHEPAIbHBIX YI00pEHUI

2.5

OO6mast xapakrtepuctuka 2dyeMeHToB [VA-rpynmbl.  OcoOGeHHOCTH
CTPOCHHMS aTOMOB, XapaKTEepPHbIE CTENEHU OKHUCIEHUS. YTJIEpPO,
AUTOTPONIHBIE ~ MOAM(UKAIIMM,  PACIPOCTpAaHEHHWE B  MPUPOJE,
bu3nmdyeckue W XUMHUUYECKHe cBoWcTBa. AjncopOmusa.  Kpyrosopor
yraepozaa B npuponae. OKkcuasl yriaeposaa, ux GU3n4ecKue U XUMHIECKHe
CBOICTBA, JCHCTBUE HA KXUBbIE OPTAaHU3MBI, TIOJyUYCHHE W MPUMEHCHHUE.
DKoJloruyeckre mpoOJeMbl, CBA3aHHble ¢ okcuaoMm yriuepona (IV);
TUIIOTe3a TJI00AJBbHOrO TMOTEIUICHUSI KJIMMara; MapHUKOBBIA 3¢ (eKT.
VYronpHas KACTIOTA U €€ CONU, NX (U3MUECKHE U XUMUYECKHUE CBOMCTBA,
MOJIy4eHHE W mpuMeHeHne. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.

Hcnonp3oBanue Kap60HaTOB B 6BITy, MCIAUIMWHC, IIPOMBINUICHHOCTHU H
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CEJILCKOM XO03SHCTBE

2.6

[lepBoHauanbHble TOHATHUS 00 OpPraHUYECKUX BeEIIECTBAX Kak o
COCMHEHUAX yriaepoaa (MeTaH, 9TaH, OJTWICH, alleTWICH, STaHOI,
[JIMIIEPUH, YKCyCHas KuciioTa). MIX cocTaB M XMMHUYECKOE CTPOCHHE.
[lonsiTue © OWOJOTMYECKHM Ba)XXHBIX BEIIECTBAX: JKHUpax, OerKax,
yIieBoJlax - U UX POJIM B KU3HMU 4YeJIOBeKa. MarepuaibHOE €IMHCTBO

OpPraHUYCCKHUX U HCOPTAHUYCCKUX COGI[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usmyeckre W XUMUYECKUE CBOMCTBA, IMOJYYEHUE U
npumeHnenne. CoenuHeHus: KpeMHus B ipupojie. O01ue npeacTaBieHus
06 okcuae kpemuus (IV) m xpemHueBoit kucimore. CHIUKATBI, WX
UCIIOJIb30BaHUE B OBITY, MEIMIIMHE, MPOMBINUICHHOCTH. BakHeiine
CTpPOUTENIbHBIE MaTepuaibl: KepaMuKa, CTEeKJIO0, ILIEeMEHT, OeTOoH,
xene300eToH. [IpoGiembl 6e30MacHOTO MCIMONBb30BAHUS CTPOUTENBHBIX

MaTCpUaJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XVUMHUYECKUIA HKCIIEPUMEHT: HU3y4eHHEe OO0pa3loB HEOPTaHMYECKHUX
BEILECTB, CBOWCTB COJISHOW KHCJIOTBHI; IPOBEACHUE Kauye€CTBEHHBIX
peakuuii Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHMUS,
OTIBITHI, OTpaXKaroIre GU3NIECKUE U XUMHYECKUE CBOMCTBA TaJIOTEHOB U
UX COCJWHEHUW (BO3MOXKHO MCIIOJb30BAHUE BHUACOMATEPHUAIIOB);
03HAKOMJIEHHE C 00pa3liaMu XJOpUJI0B (TaJIOr€HUI0B); O3HAKOMIIEHHUE C
oOpasllaMu cepbl M €€ COCIUHEHUSAMH (BO3MOXXHO WCIOIb30BaHHE
BUJICOMATEepHUaJoB); HaOIIOIEHUE Tpolecca OOyrIMBaHUSA caxapa IO/
JNEUCTBUEM  KOHLIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI,  HM3YYEHHE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpPHOMl KHUCIOThI, MPOBEJICHHE
KauyeCTBEHHON peaknuy Ha CcynbpaT-uoOH U HAOIIO/IEHWE TpHU3HAKa ee
NPOTEKaHWs; O3HAKOMJICHHE C (PU3WYECKMMH CBOWCTBAMHM a30Ta,
dbochopa w  wx  coeaguHeHHUH  (BO3MOXKHO  HMCIIOJIBb30BaHHUE

BUJIeOMAaTepuanoB), oOpa3laMu a30THBIX U (PochHOpHBIX YH0OpeHMUit;
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MOJIy4eHHEe, cOOMpaHue, paclio3HaBaHUE M MU3yYEHUE CBOWMCTB AMMHAKa;
MIPOBEJICHUE KAaUYE€CTBEHHBIX peaKUui Ha MOH aMMOHUA U (ochar-uoH u
U3y4YEHUE IIPU3HAKOB ux MIPOTEKAHMS, B3aUMOJCHCTBHE
KOHUEHTPUPOBAHHON  a30THOM KHUCJIOTBI C MEAbl0  (BO3MOXKHO
UCITOJIb30BAHUE BUJIEOMATEPUATIOB); U3y4YEeHUe Mozenen
KpUCTAJUIMYECKUX  pemeTok  anMasza,  rpadura,  (dysiepeHa;
O3HAaKOMJIEHME C TMPOILIECCOM aacopOlMU PpPAaCTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasa; IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YYEHUE CBOWMCTB YIJIEKHCIIOTO Ta3a;
IIPOBEJICHNE KaYeCTBEHHBIX PEaKlMii Ha KapOOHAT- U CHIIMKAT-UOHBI U
U3YUYEHUE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C NPOIYKUIHEH
CUJIMKATHOW MNPOMBINUIEHHOCTH; PEUIEHHUE SKCIEPUMEHTAIBHBIX 3a7ad

1o TeMe "BakHene HeMeTaJUIbl U UX coeJuHEeHUS "

MerTaibl ¥ ux COCIMHCHUA

3.1

OO6miast xapakTepucTHKa XHMHUYECKHX OJJIEMEHTOB - METaJIOB Ha
OCHOBaHMU HUX TOJIOkKEHUs B llepmonnueckoil cucreMe XMMHUYECKUX
sanemenToB /.M. MenneneeBa u ctpoenust atoMoB. CTpoeHre METaJlioB.
Merannuyeckast CBSI3b M METAJLUIMYECKash KPUCTAJUIMYECKAs pEIIeTKa.

DIIEKTPOXUMUUECKUIN PsiJl HAMPSIKEHUN METaIIJIOB

3.2

dusnyeckue W XUMHUYECKHME CBOMCTBa MeTayuioB. OOIIMe CrocoObI
MOJIydeHUss MeTaioB. [loHSATHE O KOpPpO3MHM METAIOB, OCHOBHBIE
crocoObl  3amuThl uX OT Koppo3uu. CruaBel (CTajab, UYTYH,

TIOPATIOMUHUHN, OpOH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH

3.3

[[lenounble MeTamael: nonoxkenue B Ilepuogmueckoil cucreme
xuMmuueckux siiemeHToB JI.M. MeHaeneeBa; CTpOCHHME HX aTOMOB;
HaxOXJeHHe B mpupoje. Pusmdyeckue U XUMHUYECKHE CBOMCTBa (Ha

npuMepe HaTpust U Kanusi). OKCUABI U TUIPOKCUIBI HATPUA U KaJusl.
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[IprmeHeHne MEeNoYHbIX METAJUIOB U KX COEAUHEHUMN

3.4

[IlenoyHO3EMENBHBIE METAIIBI MAarHMM MW KaJllblIMK: MOJIOKCHHUE B
ITepuonnueckor cucreme xumuudeckux diiemeHtoB [[.JM. Menneneesa;
CTpOEHHME UX aTOMOB; HaxoXjAeHue B npupoae. Dusnueckue u
XAMHYECKHE CBOMCTBA MarHus M Kalblysa. BakHEWIHE COCIAMHEHMS
Kanblus (OKCUJA, TUIPOKCHUM, cojik). JKeCTKOCTh BOJBI M CIHOCOOBI €¢

yCTpaHEHUs

3.5

AnoMuHui: mionoxkeHue B Ilepuoanueckoil cUCTEME XUMHUUYECKHUX
anementoB J[.MI. MeHnneneeBa; CTpoeHHE aroMa; HAXOXKJICHUE B
npupoae. Dusuueckue W XMUMHUYECKHUE CBOMCTBA  AJIFIOMHUHWUSI.

AM(l)OTepHBIC CBOMCTBA OKCH A U THUAPOKCHUAA aJIFOMUHUSA

3.6

Kenezo: mnonoxenne B Ilepuoguueckoml CUCTEME XUMHUYECKUX
sanementoB J[.MI. MeHneneeBa; CTpOE€HHE aToMa; HaxOXKICHHE B
npupoge. duznueckue M XUMHUYECKHE CBOMCTBa xene3a. OKCHIBL,
ruapokcuasl u conu xenesza (II) u xenesa (I1), ux cocra, cBoiicTBa U

IIOJTy4YCHUE

3.7

XHUMHUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpas3liaMu METaJlJIOB H
CIUIaBOB, WX (PU3MYECKMMH CBOWCTBAMHU;, H3YUCHUE PE3yJbTaTOB
KOPPO3UM METAIJIOB (BO3MOXKHO MCIIOJIB30BAHHE BUJIEOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJlbIIMsl W HATPUS C BOJOM
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPHUAJIOB); MUCCIIEIOBAaHUE CBOWMCTB
JKECTKON BOJBI; Mpollecca TOPEHUs >Kejie3a B KHUCI0pojae (BO3MOXKHO
HICIIOJIb30BaHNUE BHJICOMATEpPHUAJIOB); MPHU3HAKOB MPOTEKaHUS
Ka4eCTBEHHBIX PEaKIIUM Ha MOHBI (MarHus, Kajabllus, AJIIOMUHUS, IIUHKA,
xeneza (II) m xemesa (III), memm (II); HaOmrogeHWe W ONMHMCaHUE
MPOIECCOB OKpAIIMBAHMS TJIAMEHH MOHAMU HATPHS, Kadus U KaJbIUs

(BO3MOXHO  HUCIOJb30BaHUE  BUACOMATEPHAJIOB);  HCCIEJOBAHUE
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aM(OTEepHBIX CBOWCTB THUAPOKCHIA aFOMUHUS U TUIPOKCUJIA IIMHKA;
pELICHUE YKCIEPUMEHTANBHBIX 33/1a4 10 Teme "BakHeunlne MeTauibl U

UX coequHeHus"

XUMUs U OKpYKarollas cpena

4.1

HoBble wmarepuanisl uW TexHoJIorMU. BellectBa uW  Marepuanbl B
IIOBCEJTHEBHOM KHU3HM YEJOBEKAa. XHUMHUS M 3J0pOoBbe. be3ornacHoe
UCIIOJIb30BaHUE BEIIECTB W XUMHYECKUX peakuuii B ObiTy. IlepBas

IMoOMOIb MPpU XUMHUYCCKUX 0KOT'aX U OTPABJICHUAX

4.2

OCHOBBI  DKOJIOTMYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arps3HECHHE
okpyxaromen cpeapl [IJIK. Pomp XxuMuu B pelIeHUH 3KOJIOTHYECKUX
npo6siem. [IpupogHbie UCTOYHUKH YTIIEBOJIOPOAOB (yroib, MPUPOIAHBIN
ra3, He(dTb), TPOAYKTHI HX TNEpPepadOTKH, HUX pOJIb B OBITY H

IMPOMBIIIIJICHHOCTH

4.3

XUMHUYECKUNA JKCIEPUMEHT: M3YdeHHE 00pasloB MaTepuasnoB (CTEKIO,

CILNTaBbI MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

J171s1 mpoBeieHUs OCHOBHOT'O TOCYAapCTBEHHOIO 3K3aMeHa o xumuu (ganee - OI'D

10 XMMUH) UCIOIb3YyeTCs TepedeHb (Koau(uKkaTop) mpoBepsieMbIX TpeOOBaHUN K

pe3ylibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHONM MPOTpaMMbl OCHOBHOTO

o01iero 00pa3oBaHUs M JIEMEHTOB COJICPIKAHMS.

ITposepsiembie Ha OI'D o XuMuM TpeOOBAHUS

K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI

OCHOBHOT0 00111eT0 00pa3oBaHus

Kon

[IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yjbTaTaM 0a30BOro

MPOBEPSEMOI0 | yPOBHSI OCBOCHHMSI OCHOBHOWM 00pa3oBaTeIbHON MPOrpaMMBbI

TpeOOBaHUA |OCHOBHOIO 001Iero oopazoBanust Ha ocHoBe PI'OC
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IIpencrasienue:

1.1

O TO3HABAaEMOCTH SIBICHHM MNPUPOJIbI, TOHUMAHHE OOBEKTUBHOMU
3HAYMMOCTH  OCHOB  XMMHUYECKOM HaykKM Kak  oOsactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIEl KyJIbTYphl U
IIPAKTUYECKOMN ESITEIbHOCTH YEI0BEKA B YCIOBUAX COBPEMEHHOIO
oO11ecTBa; MOHUMAaHUE MECTa XUMHUH CPEIH JAPYTUX €CTECTBEHHbBIX

HayK

1.2

O HAYYHBIX MCTOJAX MO3HAHUA, B TOM YHUCJIC 3KCIICPUMCHTAJIIbHBIX
U TCOPCTUYCCKUX MCTOHaX HCCICAOBAHUA BCIICCTB W U3YUCHUIA
XUMHYCCKHNX pCaKHHﬁ; YMCHHUC HUCIIOJIB30BaTh MOJACIN  JJIA

0O0BSICHEHHUS CTPOCHUA aTOMOB U MOJICKYII

1.3

0 cdepax mnpodecCHOHATILHONW JEATEebHOCTH, CBSI3aHHBIX C
XUMHEH W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBaHHBIMH Ha
JTOCTH)KCHUAX XMUMHUYECKON HAYKH, YTO IO3BOJIUT OOYYArOIIMMCS
paccMarpuBaTh  XHMHIO ~ Kak  cdepy  cBoer  Oymymieit
npoeCCUOHATBHON JEATSILHOCTA U CCNIaTh OCO3HAHHBIN BHIOOD
XHUMHH KaK MpO(HILHOrO MpeaMeTa MpU Tepexojie Ha YpPOBEHb

CpeaHero oo0IIero 0opa3oBaHus

Brnanenue cucremMonl XMMWYECKUMX 3HAHUM UM YMEHHUE NPHUMEHSTH

CUCTCMY XUMHUYICCKUX 3H3HHI>1, KOTOpas BKIKOYACT:

2.1

BAKHENIINE XUMHUYECKHE TMOHATUSA: XUMHYECKUN JJIEMEHT, aTOM,
MOJIEKYJIA, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOIHAS
M HEOJAHOPOJIHAS  CMECh, OTHOCUTEJIBHBIE  aTOMHAs W
MOJIEKYJIIpHAss MAacCChl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA OOBEM, OKCH[, KHUCJIOTa, OCHOBAaHHUE, COJb
(cpenHsisi), XuMUYeCKasi peakiusi, peakiuu COCAUHEHUS, PEaKIUU

Pa3OXKEHUsA, PEaKIMK 3aMEIIeHHs, PeaKIUuu OOMEHa, TETUIOBOM
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3 ekt peakiuu, 3K30- U SHIOTEPMUUYECKHUE PEAKIUHU, PACTBOP,
MaccoBas JOJsI XUMUYECKOTO DJIEMEHTa B COCIUHEHHH, MaccOoBas
7071 U TIPOLIGHTHAs KOHIIEHTpAaIMsl BEIIEeCTBA B PacTBOpE, SIPO
aToMa, JJIEKTPOHHBIM CJIOM aroMa, aTOMHas OpOUTalb, PajUyC
aToMa, BAJICHTHOCTb, CTEMEHb OKHUCIICHUS, XUMHUYECKas CBS3b,
AIIEKTPOOTPULIATEIHHOCTD, TOJSIPHAS U HEMOJsIpHAs KOBaJCHTHAS
CBSI3b, MOHHAS CBs3b, METAJUIMYECKAsl CBS3b, KPHCTAJIMYECKas
perieTka (aTOMHasi, MOHHAsI, METAITHYeCKasi, MOJICKYJIsIpHAst ), MOH,
KaTUOH, aHWOH, DJIEKTPOJIUT U HEIIIEKTPOIIUT, SICKTPOIUTHYCCKAS
IUCCOIMAINS, PEaKIM HWOHHOTO OOMEHa, OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIC PEaKIMU, OKHCIUTEIb W BOCCTAHOBUTEID,
OKHCIICHUE W  BOCCTaHOBICHHUE, OJIGKTPOJHN3, XUMHYECKOE
paBHOBecHe, OOpaTUMbIe W HEOOpaTHUMBbIC pEaKIUH, CKOPOCTh

XUMHUYECKOU peakuuu, Karanuzatop, [IJIK, xkoppo3uss MmeTasnsios,

CILJIaBEI

2.2 OCHOBOIIOJIAralIIue 3aKOHbl XUMHUM: 3aKOH COXPAHEHUS MAacCChl,
nepuoanyeckuii 3akoH .M. MeHneneeBa, 3aKOH ITOCTOSIHCTBA
cocTaBa, 3aKOH ABOTaApO

2.3 TEOPHUH  XUMHUHM: AaTOMHO-MOJIEKYJISIpHAs  TEOpHs, TEOpHs
BIICKTPOIUTHYECKON TUCCOLMALINT

3 Bnanenue ocHOBaMy XUMHUYECKON IPaMOTHOCTH, BKITFOYAKOIICH:

3.1 YMEHUE TIPABWIBHO HCIIOJb30BaTh HW3YYCHHBIE BEIIECTBA U

MaTepuaabl (B TOM YHCIIC MUHEpaJIbHBIC yIOOPEHUS, METALIBI U
CIUIaBBI, IPOAYKTBHI IMEepepabOTKH MPHUPOIHBIX HCTOYHHUKOB
yIIeBOJIOPOIOB  (Yrisi, NTPUPOJHOTO Ta3a, HedpTH) B OBITY,
CEIBCKOM XO3SMCTBE, Ha MPOW3BOJCTBE W TOHMMAaHUC 3HAYCHHS

KHUPOB, 66JIKOB, YIJIEBOAOB JIdI OpraHu3Ma 4YCJIOBCKA, YMCHHC
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ITPOrHO3UPOBATL BJIMUSAHUC BCIICCTB U XHUMHUUYCCKUX ITPOLCCCOB Ha

OpraHu3M YeJIOBEKa M OKPYXAIOUIy0 TPUPOIHYIO CpeIy

3.2

YMCHUC MHTCTPHUPOBATE XUMHUYCCKUC 3HAHUA CO SHAHUAMU JPYTIUX

y4eOHBIX IPEIMETOB

3.3

HaJINn4uc OIIbITAa pa6OTBI Cc pasiindYHbIMHU HCTOYHHKaAMH
I/IH(l)OpMaI_[I/II/I 110 XHUMHHU (Haquaﬂ N HAYYHO-TIOIMYJIAIPpHAA

JUTEpaTypa, CIOBapHU, CIIPABOUYHUKHN, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATD I/IH(i)OpMaL[I/II-O O BCIICCTBAX, HUX
NpeBpalliCHUAX W  IMPAKTUYCCKOM TIPUMCHCHUU W  YMCHHC

HCITIOJIB30BATh €€ IOJIA PCIICHUA y‘l€6HO-H03HaBaT€HBHBIX 3aaa4

BJ'Ia,HeHI/IQ OCHOBaMHU MOHSATUHHOIO ariImapara 1 CUMMBOJHYCCKOTO
JA3bIKa XHMMHHU I COCTaBJICHUA (1)0pMy.TI HCOPIraHUYCCKUX
BCIHICCTB, ypaBHeHI/If/i XHUMHNYCCKUX pCaKHI/Iﬁ; OCHOBaMH

xumuueckod HomeHknaTypsl (IUPAC u TpuBHanbHOM)

YMeHne oOBbICHATH CBSI3b MOJIOKEHUS dIeMeHTa B [lepuoandeckoi
CHCTEME C UYHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB M 3apsj sjapa, oO0IIee YHCiIo
3JIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO YHEPreTUUYECKUM

YPOBHAM aTOMOB IICPBBIX TPEX IICPHUOI0B, KAJINUA U KaJIbIIUA

[IpencraBnenne O NEPUOJUYECKOM  3aBUCHMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (panuyc aToma,
ANEKTPOOTPULIATENILHOCTD), TPOCTBIX W CJOXHBIX BEIIECTB OT
NOJIOXKEHUs 7yeMeHTOB B Ilepumoandeckoit cucteme (B MajibixX
NepUoJaxX W TJIABHBIX MOATrPYIIAX) U 3JIEKTPOHHOTO CTPOCHHS

aToMa

YMenue knaccu@uuupoBaTh:
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7.1 XUMHUYECKHUE JIEMEHTBI

7.2 HEOPraHN4YECKUE BEIIECTBA

7.3 XUMHUYECKHUE PEAKIUU

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTD U CTEIICHb OKHUCIICHUS XUMUYECKUX DJIEMCHTOB, 3apsil
MOHA

8.2 BUJ] XUMHUYECKON CBS3M W THUIl KPUCTALINYCCKON CTPYKTYpPHI B
COCTMHCHUSX

8.3 XapakTep cpeapl B BOJHBIX pacTBOpax BeEmIECTB (KHUCIIOT,
OCHOBAaHM)

8.4 OKHUCJIUTENb U BOCCTAHOBHUTEIb

9 YMeHune xapakTepu3oBaTh GU3NUECKUE U XUMUYECKHUE CBOMCTBA:

9.1 MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, Tpadut, anmmas,
KpeMHHH, azor, docdop, cepa, Xiop, HATpUi, Kaauh, MarHui,
KJIbIIUNA, ATIOMUHUMA, JKEJI€30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCII€ WX BOJHBIX PAacTBOpPOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI M THUIPOKCHJIBI
metasuioB [ - I[IA rpynm, amtomunus, meau (II), nunka, xxenesa (II u
1), okcunsr yrnepoaa (II u 1V), xpemuus (IV), azora u docdopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a3oThcTasi, a30THas,
dbocdopHas, yronpHas, KpeMHUEBAS KMUCJIOTA U UX COJIH)

9.3 NPOTHO3UPOBATh M XapaKTepU30BaThb CBOIICTBA BEIIECTB B

3aBUCHUMOCTH OT UX COCTaBa WU CTPOCHHA, IPUMCHCHUC BCIICCTB B

3aBUCMMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHHUA
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XUMHUYECKUX MPEBPALIECHUHN B Pa3JIUYHBIX YCIOBUAX

10 YMeHHe COCTaBIsITb MOJICKYJSpHbIE U HWOHHBIE YpPaBHEHUS
peakun, B TOM YUCJIE:

10.1 peakuuii HOHHOro oOMeHa

10.2 OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIUN

10.3 WUTIOCTPUPYIOIIUX XUMHUUYECKHUE CBOMCTBA HW3YUYEHHBIX KJIACCOB
(rpymim) HEOpraHUYECKUX BEIIECTB

10.4 MOATBEPKIAONTUX TCHETHUYECKYIO B3aUMOCBSI3b MEXKy HUMU

11 YMeHue BEIUUCIATE (TPOBOJIUTH PACUETHI):

111 OTHOCHUTEJIbHYI0 MOJIEKYJISIPHYIO M MOJIIPDHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA B COSTMHEHUHN

11.2 MacCOBYIO JIOJIO BELIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM ra3oB

11.4 [0 YpPaBHEHUSAM XUMUUYECKUX PEAKIUNA U HAXOJAUTh KOJIMYECTBO
BEIIECTBA, 00BEM U MACCy PEareHTOB UM MPOTYKTOB PEAKIIUU

12 Brnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJIaMH HAy4YHOTO TIO3HaHUs (HAOIIOJEHUE,
U3MEPEHUE, OKCIEPUMEHT, MOJECIUPOBAHUE) TMpPU HU3YUCHUU
BEIIECTB W XUMHUYCCKUX SBICHUW; YyMEHHE COHOPMYIUPOBATH
po0JIeMy U TIPEJIOKUTD ITYTH €€ PeIIeHUs

12.2 Oe3omacHOi pabOThl ¢ XWUMHYECKHMMH BEIIECTBAMH, XUMUYECKOUN
NOCyJI0M U 1a00paTOpHBIM 000PYI0BAHUEM

12.3 MpaBHJIAMU 0e30IacHoOro oOparteHus c BEIIIECTBAMH,
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UCIIOJIb3YEMBIMU B MOBCEIHEBHOM KU3HM, MPaBUIAMH MOBEICHUS
B LEIIX CcOepeXeHus 3/I0pOBbS U OKpYXaroled MNpUpOJHOU
cpelbl; MOHMMaHWE Bpela (OMAaCHOCTH) BO3JCHCTBUS Ha KUBBIC
OpraHu3Mbl OIpPEIENIEHHbIX BELIECTB, CIOCOOOB YMEHBILIECHUS HU

MMpeAOTBpalllCHUA UX BPCIHOTO BOBHCﬁCTBHH

13

Hanuuue MPaKTUYCCKHX HAaBBIKOB IIJTaHUPOBAHUA 151

OCYIHICCTBIICHUA CIACAYIOINNX XUMHWYCCKUX OKCIICPUMCHTOB:

13.1

N3YUCHHC 151 OIMKMCaHUC (I)I/ISI/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMJICHHUC C (1)I/ISI/IIICCKI/IMI/I N XUMHUYCCKUMH ABJICHHUIMMH,
OIIBITBI, WIJIIOCTPUPYIOONIHUC IIPHU3HAKKW IIPOTCKAHUA XHMHUUCCKHUX

peakui

13.2

N3YUYCHHC CII0CO00B pPasaciICHuA cMmecen

13.3

IMOJYYCHHC KHUCIIOpOAa W HU3YUYCHHUC CTO0 CBOﬁCTB; IMOJIy4CHUC
BOAOpOda U U3YUYCHHUC CTO CBOﬁCTB; IMOJIYUYCHHUC YIJICKUCIIOI'O ra3a
U HU3YUYCHHC CTO CBOﬁCTB; IMOJTYYCHHUC aMMHaKa U HU3YUYCHHUC C€TO

CBOIICTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OINPEACICHHOM MAacCOBOW JO0JEU

PacTBOPEHHOT'O BEIIECTBA

13.5

OpUMEHEHHE  HWHAMKATOpOB  (lakMyca,  METWIOpaHXka U
denondranenna) a1 onpeneneHUs XapakTepa cpebl B pacTBOpax

KHUCJIOT U IIeI0Yei

13.6

HCCJIICAOBAaHHUC MW OIIMCAHUC CBOMCTB HCOPraHNM4CCKHUX BCHICCTB
Pa3iIMYHBIX KJIACCOB; H3Y4YCHHC BBaHMOHeﬁCTBHﬂ KHCIIOT C
METalllaMu, OKCHaaMu MCTAJlJIOB, pPaCcTBOPUMBIMHA n
HCPACTBOPUMBIMHA OCHOBAaHHUAIMU, COJIsIMU, MIOJIYy4YCHHUC

HCPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O MCTaJlJIa APYIrUM
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U3 pacTBOpa COJM; HCCIeAOBaHHE aM(pOTEpPHBIX CBOMICTB

THAPOKCHUAOB aJIIOMHUHUA U TMHKA

13.7

pEILlIEHUE SKCIEPUMEHTAIBHBIX 3a1ad 1no TeMmaMm: "OCHOBHBIE
KJIACCBl HEOPraHUYECKUX COEAMHEHUU'"; "DmeKkTponuTnyeckas
auccoruanus'; "BaxuHeiine HeMeTalsIbl M HX COCIUHCHHSA'";

"Ba)xHelnime MeTaIbl U UX coeTuHeHns "

13.8

XAMHYECKUE  DKCIICPUMCHTHI, WILTIOCTPUPYIOIINAE  TMPU3HAKU
NPOTEKAHMS PEeaKIMii MOHHOTO0 0OMEHA; KaueCTBCHHBIE PEAKIIUU Ha
IIPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX MOHBI: XJIOPHI-, OpOMUI-,
noaua-, cyibdar-, ¢ocdar-, kapOoHAT-, CUIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KAaTHOHBI ~aMMOHHS, MarHus, KaJIbIIUs,

aTIOMUHMS, kene3a (2+) u xkenes3a (3+), meau (2+), uHKa

14

YMmeunue:

14.1

MNpCaACTaBJIATL PE3YyJIbTAaThbl JSKCIICPUMCHTA B (1)OpM€ BBIBO OB,
JO0Ka3aTCJIbCTB, Fpa(i)I/IKOB )41 Ta6J'II/II_I U BBIABJEITH SMIIMPHYCCKHUC

3daKOHOMCPHOCTHU

14.2

yCTaHABIMBATh  CBSA3M  MEXAY  pEaIbHO  HAOIOJaeMBIMH
XUMHAYECKUMHU SBJICHUSIMH M TIPOIECCaMH, IMPOUCXOISAIIUMU B
Makpo- ¥ MHKPOMHUpPE, OOBICHATh MPUYHHBI MHOT000pa3us

BCIICCTB

[lepeyeHb 371€MEHTOB COJIEpKAHUS, IPOBEPSIEMBIX HA OCHOBHOM

rocyaapCTBCHHOM 5K3aMCHC 110 XUMHHU

Kon [IpoBepsieMblii 3JIEMEHT COJICpIKAHUS

1 HepBOHa‘-IaIIBHBIC XUMHWYCCKHUC ITOHATHA

1.1 Yucteie BemecTtBa U cMecu. CriocoObl pa3iesieHus: cMeceu
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1.2

ATOMEBI U MOJICKYJIBI. Xumuyeckue 31eMeHThl. CUMBOIBI XUMHUYECKUX

DJICMCHTOB. HpOCTBIC H CJIOXXHBIC BCIIICCTBA.

1.3

Xumuueckast Gopmyina. BaneHTHOCTh aTOMOB XMMHUUYECKHX 3JIEMEHTOB.

CreneHb OKUCIICHUSA

1.4

3aKOH IOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTEIbHAA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJIIpHasA Macca. MaccoBasi 101 XHMHYECKOTIO

QJICMCHTA B COCAMHCHHNU

1.5

KonuuectBo BemiectBa. Monb. MonsipHas macca. MouspHblii 00beM
razoB. B3anMocBs3b KOJIMYECTBA, MACCHI U YUCJA CTPYKTYPHBIX €IUHHII

BCIICCTBA

1.6

dus3nyeckue M XMMHUYCCKHUE SBICHHSA. XHUMHUYECKas peakiousa u c€¢

IMPU3HAKHU. 3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHUYECKHUE YpPaBHCHUA

HepI/IO,ZII/I‘{eCKI/Iﬁ 3aKOH H HCpI/IOI[I/ILIGCKaH CHCTCMAa XHMMHUYCCKUX

snemenToB .. MenneneeBa. CTpoeHuE aTOMOB

2.1

[lepuonnueckuit  3akoH. Ilepuomnueckas cucTeMa XUMHYECKHX
anemeHToB .M. Menneneea. [lepruonbt u rpynmnel. Gu3nyeckuii CMBICI

MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOIA U TPYIIIBI JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M30Tombl. DIEKTPOHBI.
CtpoeHue dJIEeKTPOHHBIX 000JI0YEeK aTOMOB NEPBBIX 20 XMMHUUYECKHUX

anemeHTOB [lepuoanueckoit cuctemsl .M. Menneneena

2.3

3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOWCTB XUMHYECKHUX DJIEMEHTOB
NepBbIX TpeX TMEepUOJOB, Kalusd, Kaublus (paguyca aTOMOB,
AJEKTPOOTPULIATENBHOCTH,  METAJUIMYECKUX U HEMETAUIMYECKHUX
CBOMCTB) M UX COCIMHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM AJIEMEHTOB B

[lepuoauyeckoit cuctemMe U CTPOCHUEM UX aTOMOB
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Crpoenue BemiecTa

3.1

Xumuueckass cBs3b. KoBaneHTHas (MOJsipHAsE W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULATENIBHOCTh XUMUUYECKUX JJIEMEHTOB. LOHHas CBs3b.

Mertauinueckas CBSI3b

3.2

Tunel KpUCTAUNIMUECKUX PEIICTOK (aTOMHAs, MOHHAs, METaJlInuecKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEUIECTKU U

BHUAAa XUMHYECKOU CBSI3U

Baxneimue NpeaACTAaBUTCIIN HCOPTraHUYCCKUX BCHICCTB. Hemerannsl u

X COCAUHCHMUA. MeTannsl U ux COCOAMHCHMUA

4.1

Knaccudukanms w HOMEHKIAaTypa HEOPraHMYECKUX COEIUHEHUN:
OKCcUA0B (cojeoOpasyrolire: OCHOBHbBIE, KHUCIOTHBIE, aM(OTEpHbIE) U
HecoJeo0pa3yrolue;  OCHOBaHUM  (LI€JI0YM U HEpacTBOPUMBIE
OCHOBaHMs); KHUCIOT (KHUCIOpOJACOAepKaliue M OeCKHCIOpPOIHBIE,

OOIHOOCHOBHBLIC U MHOFOOCHOBHLIG); coJie (CpCI[HI/IX 141 KI/ICJ'IBIX)

4.2

Ouznyeckue M XUMHUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIOB:
BOJIOpPOJIa, XJIOpa, KHUCJIOpona, cepbl, aszora, docdopa, yriepona,

KpEMHUS

4.3

DOU3NYECKUE U XHUMHUYECKHUE CBOKMCTBA MPOCTBIX BENIECTB-METALIOB:
JUTHS, HATpPUsA, KaJMs, MarHusi W KaJdblMs, AIIOMHUHHS, KEJe3a.

DIEKTPOXUMUUYECKUH P HANIPSYKEHU METAIIIOB

4.4

DOU3NYECKUE W XHMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIHMHECHUHN

HCMCTAJIJIOB: XJIOpOBOAOpOAA, CCPpOBOAOPOAA, aMMHAKA

4.5

du3nyuecKkne U XMMUUYECKUE CBOMCTBA OKCUIOB HemeTauioB: cepol (IV,
VI), azora (II, IV, V), docdopa (III, V), yrnepona (II, IV), kpemuus

(IV). llonyuenue OKCHUOB HEMETAILJIOB
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4.6 XuMmuueckrue cBoicTBa okcuaoB: metamwioB [A - IIIA rpymm, nuHKa,
menu (IT) u xxenesa (11, I1). [Tonyyenue okCUaAOB METAIIOB

4.7 XUMHUYECKUE CBOMCTBAa OCHOBAaHMM W aM(OTEPHBIX THAPOKCHAOB (Ha
npuMepe THAPOKCUIOB alllOMUHUS, Kene3a, I[uHKa). [lomyuyeHue
OCHOBaHUU U aM(POTEPHBIX THIPOKCUIOB

4.8 OO6mue  XUMUYECKHEe  CBOMCTBA  KHUCIOT:  XJIOPOBOJOPOIHOM,
CEpPOBOJIOPOJIHOM,  CEPHUCTOM, cepHOHM, a30THOM, (dochopHON,
KPEMHHUEBOM, YT OJIbHOM. OcoOble XUMHUYECKHE CBOMCTBA
KOHILICHTPUPOBAHHOM CEPHOU U a30THOU KUCJIOT. [lonydyeHne kucior

4.9 OO61ue XuMUYECKUe CBOMCTBA cpeiHuX coneit. [lonmydenue comneit

4.10 [lonyyenune, coOupanue, pacrno3HaBaHHWE BOJOPOAA, KHCIOpPOa,
aMMUaka, yriieKicIIoro ra3a B jabopatopuu

4.11 [TonyueHne ammuaka, CEpHOM M a30THOM KHUCIOT B MPOMBIIIJIEHHOCTH.
OO61ume crocoObl MOyYeHUs METAJIOB

4.12 I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUN

5 XUMHUYECKUE PEAKIIUU

5.1 Knaccudukaiums XUMUYECKUX pPEAKIMi MO pa3judHbIM MPH3HAKAM: TI0
YUCIYy U COCTaBY YYACTBYIOLIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
s¢deKTy, M0 USMEHEHHIO CTETIEHEH OKUCIECHUS XUMUYECKUX FJIEMEHTOB

5.2 TemmoBoit  »ddexTr XUMUYECKOHW  peakiuu, TEPMOXUMHUYECKUE
ypaBHEHMs. ODK30- M 3HIOTEPMHYECKHE pEAKLHMH. TepMOXUMUYECKHE
ypaBHEHUS

5.3 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEaKIUHU. Oxkucnurenu  u

BOCCTAaHOBHTCIIN. Hpoueccm OKHCJICHUA u BOCCTaHOBJICHHAI.

DJIEeKTPOHHBIN 0ajlaHC OKUCIUTEILHO-BOCCTAHOBUTEIBHOM pEeaKIuu
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5.4

Teopust  3JIEKTPOJUTHYECKON  aucconuanvu. KaTWOHBI, aHUOHBI.
DONEKTPOIUTHl U HEINEKTPOoauThl. CHUIbHBIE W clla0ble AJIEKTPOJIUTHI.

CreneHp qUCCOUAIIN

5.5

Peakiiun voHHOro oOMeEHa. YCJOBHS MPOTEKAaHUS PEAKUUNA HOHHOIO

oOMeEHa, MOJIHbIE U COKPAILEHHbIE HOHHBIE YPaBHEHHUS PEaKIUi

XuUMUs U OKpYKarollas cpeaa

6.1

BeLHCCTBa N MaTcpualibl B HOBCGI[H@BHOP'I ’KHU3HU 4esioBeka. be3zomacHoe
HUCIIOJIB30BAaHUC BCILICCTB M XHMMHUYCCKHUX peaKL[I/Iﬁ B Jla60paTOpI/II/I u

6BITy. HepBaﬂ IMOMOIIb IPU XUMHUUYCCKHUX OKOTaX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKPYKalolled cpelbl (KUCIOTHBIC O,
3arpsi3HEHHE  TMOYBBI, BO3AyXa M  BOJOEMOB), CIOCOOBI  €ro
npenorBpamienus [lpenenpHas ngomycThMas KOHLEHTpalUs BEIECTB
(ITIK). Ponp xuMuM B penieHUH KOJOTHYECKHX MpoOsIeM. Y CHIICHHE

NapHUKOBOTO 3P deKTa, pa3pyleHre 030HOBOTO CIIOS

6.3

[Ipumenenue cepwl, azorta, ¢ocdopa, yriaepoma, KpeMHUS € UX
COCIMHEHUNW B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIhCKOM
xo3saiicTBe. IIpuMeHeHHe MeETaJlIOB W CIUIaBOB  (CTaldb, 4YYIVH,
TIOpATIOMUHUN, OpoH3a) B OBITY U MPOMBIILICHHOCTH UX COCIMHECHHI.
[ToHsiTHE O KOPPO3MU METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI MX OT

KOppO3uu

6.4

[IpuponHble HMCTOYHUKHU YTIIEBOJAOPOJIOB (Yrojib, MNPUPOAHBIA ras,
He(Th), TMPOAYKTHI WX TepepadoTku (OCH3WH), WX pOJIb B OBITY U

IMPOMBIIIJICHHOCTH

6.5

IlepBoHayanbHbIe TMOHATHA OO0 OPraHUYECKHWX BEIIECTBAX Kak o
COCMHEHUAX yriiepoaa (MeTaH, OSTaH, JTUJEH, AalleTUJICH, J3TaHOII,

[JIMIEPUH, YKCycHasi Kuciora). [loHsitTue 0 OHOJOTMYECKH Ba’KHBIX
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BCIICCTBAX: JKHPaAX, 6€HKaX, YIJII€BOJax - U UX POJIM B J)KU3HH YCJIOBCKA

7 Pacuersr:

7.1 o GopMysiaM XUMHUYECKUX COECITMHEHUN

7.2 Macchl (MaccoBOM) J0JIM PACTBOPEHHOT'O BEIIECTBA B pacTBOpE
7.3 10 XUMHYECKUM YPAaBHEHUSIM

4. TemaTn4yeckoe NJIAHMPOBAHUE.

8 KUIIACC
DNEeKTpOHHBIE
No Konuuec [06pa3oBaTeabHbI
n/ | Bug mporpaMMHOro marepuana TBO € pecypchl
i 4acoB
20 Bcepoccuiickue
MIPOBEPOYHBIE
paboThl. XUMUs
00O «AKnace»
Xumusi 8 Kiacc
Or'AOY  JAIIO
1 |IlepBoHaYa/bHbIe XUMHYECKUE TOHATHS
«AxageMus
MuHIpOCBEILIECH

ng Poccuny

DIIEKTPOHHBIN

00pa3oBaTeIbHBI

151 pecypc
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«Jlomanaue
3agaHuss. XUMusl
8-9 kmacce» AO
MN3nateabCcTBO

«IIpocseuienue»

Tpenaxep
«O0nako
3HAHUU. XUMUSA

8 xmacc 0OOO

«DusukoH JIad»

XuMus 8 Kjiacc

000

«Dokchopa»
XuMust 8-9
KJIaCChI

'AOY BO
MI'TIY

Xumus 8 Kiace
000
«CBEPOBPA30
BAHUE»

bubauoreka
MDIII
https://uchebnik.
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mos.ru/catalogue

Bcepoccurickas
oJIMIIMAAa
IKOJIBHUKOB

https://vos.olimp

lada.ru

MocKkoBCKas
OJINMITHAIA
[IKOJIbHUKOB

https://mos.olim

piada.ru

XuMHsI — Ba)kHasl 00J1aCTh €CTECTBO3HAHHUSA M

HpaKTH‘IeCKOﬁ ACATCJIBbHOCTH Y€/J10BCKA

5

[IpenmeT xumuu. Posib XUuMHUM B KU3HU YEIIOBEKA.
XuMHsT B CHCTEME HayK. Terna W BelIeCTBa.
@du3nyeckue CBOMCTBA BEIIECTB. ATrperatHoe

cocrosinne BemectB. [lonstne o MeTomax
NO3HAHUS B XUMUU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3eneHus cMecei.

XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:
3HAKOMCTBO C  XHMHYECKOM  TIOCYIOM, C
npaBujaMud pabOTHl B J1Ja0OPATOPUU U MPUEMAMHU
oOpareHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM.
®dusnueckre CBOMCTBAa 00Pa31l0B HEOPraHUYECKHUX
BEIECTB — METAJJIOB U HEMETAJLIIOB.

Cnoco0Obl  paznenenust cMeceil (dunbTpoBaHuUE,
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BbIMIApUBaHUE, TUCTUIUISLMS, XpoMaTorpagus).
JlaGopaTopHBIE OTBITHI:

WN3yuenne u onucaHue (QPU3NYECKUX CBOMCTB
00pa3IioB HEOPTraHUYECKUX BEIIECTB.

N3yuenue cnocoboB pazneneHust cmeceid (c
ITOMOIITbIO MarHUTA).

[IpakTtuueckue padbOTHI:

Ne 1. TlpaBuna paGoTsl B 1aOOpaTopuu U NPUEMBI
oOpaireHus ¢ J1abopaTOPHBIM 000PYTOBAHUEM.

Ne 2. Pa3znenenue cmeceil (Ha mpuUMepe OYMUCTKH

MOBapEeHHOMN COJIN)

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

PackpbIBaTh CMBICIT U3y4aE€MbIX MTOHATHH.

PackppiBaTh poJib XMMUU B NPUPOAE U JKU3HU YEJIOBEKA, €€ CBSI3b C JAPYTHMMHU
HayKaMH.

Pa3nuuare yucThie BellecTBa M CMECH; OAHOPOAHBIE W HEOJHOPOJHBIE CMECH.
Paznuuate ¢puznueckue 1 XUMUYECKHUE SIBJICHUS.

CnenoBaTh aiaropuT™MaM HCMOJIB30BaHUS SKCIEPUMEHTAJIbHBIX METOJOB —
HAOIIOICHUS M DKCIIEPUMEHTA.

HaGmromath u omnuceiBaTh OOBEKTHl MPU TMPOBEACHUH JACMOHCTPALUA H
71a60paTOPHBIX OMBITOB MO W3YYEHUIO (PU3MUECKUX CBOWCTB BEIIECTB, CIIOCOOOB
pa3elIeHrs] CMECEU BEIIECTB.

[IpoBOANTH XMMHYECKHI SKCIEPUMEHT MpPHU Pa3[EICHUU cMeceil (Ha mpumepe
OYMCTKH TTOBAPEHHOM COJIN) B XO/I€ MPAKTUIECKOM paboThl Ne 2.

CnenoBath mpaBuiaM IMOJb30BaHUS XUMHUYECKOM MOCYAOM M J1abOpaTOPHBIM
o00OpyOBaHNEM, a TAK)Ke TIPABHIIAM OOpaIeHUs] C XUMUISCKUMHU BEIIECTBAMHU B
COOTBETCTBUM C MHCTPYKIIMEH MPHU BHITIOTHEHUU MPAaKTUYeCKOM padoThl No 1.
BricTpauBaTh pa3BEpHYThIE MHCBMEHHBIE M YCTHBIE OTBETHI C OINOpPOM Ha

nH(popMaLUIO U3 yYeOHUKA U CIPABOYHBIX MAaT€pUaIOB, FPAMOTHO UCIIOJIb30BAThH
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M3y4YECHHBIN TOHATUMHBIN anmapar Kypca XuMUU

BemecrBa U XuMH4eCKHe pe€akuunuu

15

ATOMBI W MOJEKYJIbl. XHUMHYECKHE HIEMEHTHI.
CuMBOJIBI XMMHUYECKHX 3JeMEHTOB. IIpocTeie u
CIOXHBIE  BEHIECTBA.  ATOMHO-MOJIEKYJISIPHOE
yueHue. Xumuueckas ¢opmysa. BaneHTHOCTH
aTOMOB  XHMHYECKMX  DJIEMEHTOB. 3aKkoH
MOCTOSIHCTBA COCTaBa BeliecTB. OTHOCUTENbHAsS
aToMHasi Macca. OTHOCUTENIbHAasT MOJIEKYJsipHas
Macca. MaccoBasi 40Jisl XMMHAYECKOI0 3JIEMEHTA B
coequHenuu. KomnmyecTtBo BemectBa. Mok,
Monspnass wmacca. B3anMOCBSI3b KOJMYECTBA,
MacChl U YUCJa CTPYKTYPHBIX €IMHUIL BEIECTBA.
Pacuétel mo dhopmysiaMm XUMHUYECKUX COETUHCHHM.
duznyecKue U XUMUYECKUE SBJICHUS.
XuMuUeckas peaknus W €€ MNpU3HAKUA. 3aKOH
COXpAaHEHMUs] MacChl BEIIECTB. XHUMHUYECKHUE
ypaBHEHUS. Knaccudukanus XUMHYECKUX
peakiuil (CoeIMHEHNUs, Pa3JIOKEHHUS, 3aMEICHUSI,
obMmeHa).

XUMHYECKUN SKCTIEPUMEHT:

JlemoHCTpauuu:

du3nyeckue CBOMCTBA 00pa31l0B HEOPTraHUYECKUX
BEIIECTB — METAJIJIOB U HEMETAJLIOB.

OO6pa3ipl BemecTB KOTMISCTBOM 1 MOJIb.
dusznyeckue sBicHUS (IUIaBICHUE BOCKA, TasHUE
JbJla, paCTUpPAHUE caxapa B CTYNKE, KUICHUE H

KOHJICHCAIIUS BOJIbI).
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XUMHUYECKUE  SIBJICHUS (ropeHue CBeEuH,
MpOKaJuBaHUE MeJTHOM MIPOBOJIOKH,
B3aMMOJICHCTBHE COABl WIM MeJa C COJSHOU
KHCJIOTOM).

Hab6monenue MIPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakiui (pa3jokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, TOJy4eHHE W PA3JI0KEHUE TUJPOKCUAA
veau (II) npu HarpeBaHuM, B3aUMOJACHCTBHE
xenesa ¢ pactBopom conu meau (11).

OnbITEI, WUTIOCTPUPYIONIUE 3aKOH COXpaHEHUs
MAacChl.

JlaGopaTopHBIE OTIBITHI:

Co3nanue Mojeneid MoJIeKy (IIapOCTEP>KHEBBIX).
Onucanue  (U3MYECKUX  CBOMCTB  00pasIoB
HEOPraHMYECKUX  BEIIECTB — METAUIOB H
HEMETAJIJIOB.

HaGmonenne ¢usndeckux (TUtaBiIeHHWE BOCKa,
TassHUE JibJa) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW MIPOBOJIOKH ) SIBJICHUIA.
HaGmronenne u onucanue Mpu3HAKOB MPOTEKAHUS
XUMHUYECKUX PEaKIUi Pa3HbIX TUIIOB.
Brruncnenus:

OTHOCUTEIIBHOM MOJIEKYJISIPHOM MAacChl BEILIECTB,
MOJISIPHOM MacChl, MacChl BEIIECTB, MacChl H
KOJIMYECTBa BEIIECTBA;

MacCOBOM JIOJM XUMHUYECKOTO0 »JJIEMEHTa MO
dbopmyne coeuHEHNS;

o YPaBHEHUSIM XUMHAYECKHX  PEAKLHIL:
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KOJIMYECTBA, MACChl BCIICCTBA II0 HU3BCCTHOMY
KOJIMYECTBY, MACCC pPCarcHTOB MM IIPOAYKTOB

peaKIuu

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

OnpenensaTe NPU3HAKA XMMHYECKUX PEAKLIHM, YCIOBUS UX IPOTEKAHMUS.
OOBCHATh CYIIHOCTh (PU3NYECKUX U XUMUYECKUX SIBICHUH C TOYKU 3PEHHUS
aTOMHO-MOJIEKYJIIPHOT'O YYEHHS.

KnaccudunupoBats XxuMuyeckue peakiyu (Mo YUCIy U COCTaBY pearupyronmx u
00pa3yIoLuXCcs BEIIECTB).

CoctaBisate ¢GopMysibl OMHAPHBIX BEIIECTB [0 BAJICHTHOCTH U OIPEACNATH
BaJICHTHOCTH 1O (hOpMYyJiaM BEIIECTB.

PaccraBnsaTh KOd()PUIIMEHTHI B YPaBHEHUAX XUMHUYECKUX PEAKIIHA.

HaGmonath u onuceiBaTh OOBEKTHl MpPU MPOBEACHUM JAEMOHCTpALUUA H
71a60paTOPHBIX OMBITOB.

[TpoBOaUTH BBIYUCIECHUS 110 (hOpMYSIaM XUMUUYECKUX COSIUHEHUN U YpaBHEHUAM
XUMHUYECKUX PEAKLIUM.

[IpuMEHATP €CTECTBEHHO- HAay4YHbIE METOAbl TO3HAHWS (B TOM 4YHUCIE
HAOJIIOICHNe,  MOJCIHMPOBAHUE, DOKCIIEPUMEHT H  OCHOBHBIE  OMEparfuu
MBICIIUTEIHLHOM JIEATETLHOCTH (CpaBHEHHUE, Kilaccudukaius).

BeicTpanBaTh pa3BEPHYTbIE NUCBMEHHBIE U YCTHBIE OTBETBI C OIOPOM Ha
uHGOpPMAIUIO U3 YyUYeOHHMKA U CIIPABOYHBIX MaTepHalIOB, TPaMOTHO UCIOJIb30BaTh

M3y4YECHHBIN MTOHATUMHBINA anmapar Kypca XuMHUHU

30 Bcepoccuiickue
MIPOBEPOYHBIE

paboThl. XUMUS
BaskHeililine mpeacTaBUTE I HEOPraHMYECKHX
2 000 «Kmace»
BelleCTB

XUMHUS 8 Kiacc

®rAOY IO
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«AxkanemMusa
MuHIIpOCBELLEH

nst Poccuny

DNEeKTPOHHBIN
00pa3zoBaTeIbHBI
151 pecypce
«Jlomamxaue
3ajgaHus. XuMusl
8-9 xnacce» AO
H3natenbcTBO

«HpOCBCIIIeHI/IG»

Tpenaxep
«O6mnako
3HaHUU. XUMHS
8 xmacc 0OOO

«DusukoH JIad»

XuMuA 8 Kiacc

000

«Doxchopa»
Xumust 8-9
KITACCHI

AOY BO
MITIY

XuMHs 8 Kiacc
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000
«CBEPOBPA30
BAHUE»

bubonuoreka
MDOIIT
https://uchebnik.

mos.ru/catalogue

Bcepocculickas
oJIMMIHaaa
IKOJIbHUKOB

https://vos.olimp

lada.ru

MocCKOBCKas
OoJIMMIIHAA
IKOJbHUKOB

https://mos.olim

piada.ru

Bo3ayx. Kuciaopoa. Ilonsitue 00 okcuaax

Bo3nyx — cmech razoB. CoctaB BO31yXa.
Kucrmopong — »meMeHT W TpoOCTOE BEIIEeCTBO.
Haxoxxnenue kucnopoaa B mpupoje, Gu3ndecKue
W XUMHUYECKHE CBOWCTBA (pEaKIMU TOPEHUS).
Oxkcuppl. Ilpumenenue kuciopoga. CrnocoOsl

MOJIy4YeHUsT KHCJIOpoJa B  JlabopaTopuu U
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npoMbinuieHHOCTH.  KpyroBopor kucimopoaa B
npuposie. O30H — amioTpomnHas MojauduKanus
kuciopona. TemaoBod 3PGEKT XUMUUYECKOU
peaKkiuu, TePMOXUMUUYECKUE ypaBHEHUS, JK30 U
SHJIOTEPMHUYECKHE pPEAKIUU. TOIIUBO: yroib H
METaH.  3arps3HEHUE  BO3JyXa,  YCHIICHUE
napHukoBoro 3¢dexra, paspylieHue 030HOBOTO
CJO4.

XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

KauectBenHoe onpeeeHue coaepKaHus
KHCJIOpOJia B BO3/IyXE.

[Tonyuenune, coOupaHue, paclio3HaBaHUE U
U3Yy4YEHUE CBOMCTB KHCIOPO/A.

HaGmionenne  B3aMMOACMCTBUSI  BEIIECTB  C
KHCIIOPOJIOM M  YCJIOBUSI BO3HMKHOBEHHUS W
NpeKpalieHus ropenus (rmoxapa).

JlaGopaTOpHBIA OIIBIT:

OznakomiieHHEe ¢  oOpa3laMd  OKCHUIOB H
OINMCAaHUE UX CBOWCTB.

[Ipaktnueckass pabora: Ne 3. IlomyyeHue u
coOupaHue KUCIOpO/Ia, U3yUYEeHUE €ro CBONCTB.
Brruucnenus:

MOJIEKYJISIPHOM Macchbl KHCIOpPOJa M O30HA Ha
OCHOBaHMM ATOMHOM  MacChl  XHMHYECKOIO
AJIEMEHTA;

KOJIMYECTBA, MacChl BEIIECTBA IO YpPAaBHEHUSIM

XUMHUYECKUX PEaKIAi

OCHOBHBIEC BHUABI JCATCIBHOCTHU 06yqa}onmxc;1
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Hcnonp30BaTh XUMHYECKYIO CHMBOJHUKY JUISI COCTaBICHHS (OPMYIN BEIIECTB,
MOJICKYJISIPHBIX YpaBHEHUI XUMUYECKUX PEAKIUI C ydacTHEM KUCIOPOa.
XapakTepu3oBaTh (OMHUCHIBaTh) COCTaB BO3]yXa, (PU3MYECKHE U XUMHUYECKHUE
CBOWCTBa KHCJIOPOJA, CIIOCOOBI €ro TMOJY4YeHHs, MPUMEHEHHWE W 3HAYCHHE B
MPUPOJIE U )KU3HH YEIIOBEKA.

CpaBHUBaTh peaklUy TOPSHUS U MEJICHHOTO OKHCIICHHS.

OOBSACHATH CYIIHOCTh SKOJOTHYECKHX MPOOJIeM, CBS3aHHBIX C 3arpsS3HEHUEM
BO3/1yXa.

CnenoBath mpaBuwiiaMm 0e30macHOM pabOThl B J1aOOpaTOpUU MPU MCHOJIB30BAHUU
XUMHAYECKON TOCYIbl W OOOpYyIOBaHMs, a Takke MpaBmwiaM oOpalieHus ¢
TOPIOYMMH BEIIECTBAMH.

[ImaHupoBaTh ¥ OCYIIECTBIATh HAa TPAKTHKE XUMHUYECKHAE OKCIIEPUMEHTHI
MPOBOJIUTH HAOIIOJICHUS, JCNIaTh BBIBOJBI 1O pe3yJbTaTaM JKCIEPUMEHTa MpPH
pOBEACHUN J1a00PAaTOPHBIX ONBITOB U MPAKTUUECKON pabOTHI.

BbruncnsaTe konu4ecTBO BemecTa, 00bEM rasza rno gopmysam.

VY4acTBOBaTh B COBMECTHOI paboTe B IpyIIIe.

BeicTpauBaTe pa3BEpPHYThIE MUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOM Ha
MHpOpMAIHIO U3 Y4eOHUKA U CIPABOYHBIX MAaTE€PHUAJIOB, TPAMOTHO HCIIOJIb30BATh

V3YYEHHBIN MTOHATUWHBIN alapaT Kypca XUMUH

2. 8
) Boaopoa. IlonsiTue 0 KHCJI0TAX U COJISIX

Bomopon — »meMeHT W IpOCTOE  BELIECTBO.
Haxoxnenue Bogoposa B npupoje, Gu3ndecKkue u
XAMHYECKUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonydenus. Kucinotel u conmn. MonsipHblid 00BEM
ra3oB. Pacu€rsl N0 XUMUYECKUM YPABHEHUSIM.
XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

[Tonydyenue, coOupaHue ©W  paclo3HaBaHUE
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BOJIOpoaa. BzaumMoencTerue BOAOPOIa ¢ OKCUIOM
menu (II).

JlaGopaTopHBIii OMBIT:

B3aumMonencTBre KUCIOT ¢ METAIUIAMHU.
[Ipaktuueckass pabora: Ne 4. Ilomyuenue wu
cobupaHue BOJOPOJA, HU3YyUYECHHE €ro CBOMCTB.
Beruncnenus:

o0béMa, KoJMYECTBAa BelIeCTBA raza IO €ro
U3BECTHOMY KOJMYECTBY BEIIECTBA UJIH O0BEMY;
00BbEMOB Ta30B 1O YpPaBHEHUIO peakIUu Ha

OCHOBE 3aKOHA 00BEMHBIX OTHOIIIEHHI I'a30B

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

PackpbIBaTh CMBICT HM3ydYaeMbIX TOHATHA M TMPUMEHATH OTH TOHATHS TPH
OIMCAaHUU CBOWCTB BEIIECTB M UX MPEBPAIICHUH.

XapakTepu3oBaTh (ONMUCHIBATh) (PU3NIECKHE U XUMHYECKHE CBOMCTBA BOJOPOIA,
CTIIOCOOBI €T0 MOTyYeHHUs, TPUMEHEHHE.

Cobupats IpubOp SIS IOITYUEHUS BOJIOPOIA.

Hcnonp30BaTh XUMHYECKYIO CHMBOJHMKY JUIsI COCTaBICHHSI (DOPMYJI BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHYECKHX PEAKIIMHA ¢ y4aCTHEM BOJOPOIA.
Bbr4ucisaTh MOJSIpHYIO MacCy BEIIECTB; KOJHUYECTBO BEIECTBA, OOBEM Tasa,
Maccy BEIIEeCTBA.

[IpoBoauTh pacd€Thl MO YPABHEHHUSIM XHUMHYECKUX PEAKIUN: KOJIWYECTBA,
00BEMa, Macchl BEMIECTBA IO M3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJIM TIPOTYKTOB PEAKIIHH.

CrnenoBath mpaBmwiIaM 0e30macHOM pabOTHI B JTaOOpATOPUU TPU MCTIOIH30BAHHUU
XAMHYECKOW TOCYABbl W OOOpYHOBaHWsS, a TaKXKe MpaBWIaM OOpAIICHHS C
TOPIOYMMU BEIIECTBAMU B OBITY.

[ImanmpoBaTh W OCYIIECTBISATh HA TMPAKTUKE XUMUYECKHAE OKCIICPUMEHTHI,

IIPpOBOAUTH Ha6J'IIOI[eHI/I$[, ACJIaTb BbIBOABLI I1O PE3YyJIbTaTaM SKCIICPUMCHTA.
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VYyacTBOBaTh B COBMECTHOM paboTe B rpyIie

Boaa. PactBopsl. Ilonsitue 00 o0cHOBaHUSAX

Oduznueckue cpoWicTtBa BoAbl. Boma - kak
pacTBopUTENb. XUMHYECKHME CBOMCTBA BOJBI.
OcHoBanus. PactBopel. Ponp pactBopoB B
NPUPOJIE U B KU3HU YesnoBeka. KpyroBopot Bojibl
B IpupoAe. 3arpsi3HEHUWE MPUPOAHBIX BOJ.
OxpaHa ¥4  OYUCTKA  TOPUPOAHBIX  BO.
HaceblllieHHbIE M HEHACHIILIEHHBIE  PAaCTBOPHI.
PactBopuMocTh BemiecTB B Bojie. MaccoBas 1071
BEIIIECTBA B pacTBOPE.

XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

PacTBopenue BEILIECTB C pa3IM4HOMN
PacTBOPUMOCTBIO.

B3aumopeiicTBue BoAbl C METa/IaMu (HaTpUEM U
KQJIBITUEM ).

HccnenoBanne pacTBOPOB KHUCIOT M IIEIOYEH C
IIOMOUIBIO MH/IUKATOPOB.

JlaGopaTopHBI€ OTBITHI

UccnenoBanne  0COOEHHOCTEN  pacTBOPEHUS
BEIIECTB C  pa3jIM4YHOM  PaCTBOPUMOCTBHIO.
[IpuroroBienne pacTBOPOB C  ONPEACIEHHOU
MAacCOBOM JI0JIEd PACTBOPEHHOIO  BEIIECTBA.
[TpakTueckast padora Ne 5.

[IpuroroBienne pacTBOPOB C  ONPEACIHEHHOU
MAacCOBOM  JIOJIEM PAcTBOPEHHOTO  BEIIECTBA.

Brruucnenus:
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C HCIIOJIB30BAHHMECM IIOHATHUA <«MaCCOBasd AO0JIA

BEILIECTBA B PACTBOPE

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

PackpbeiBaTh CMBICH HU3y4aeMbIX IIOHATHW U IPUMEHATH OTU IIOHATUS IIpU
OIMCAaHUU CBOMCTB BELIECTB U UX IPEBPALICHUM.

Xapakrepu3oBaTh (U3MUYECKUE M XHMMHUYECKHE CBOWCTBAa BOJABL, €€ pOoJib Kak
PacTBOPUTEIS B IPUPOIHBIX IIPOLIECCAX.

CocTaBiITh ypaBHEHUS XUMUUECKUX PEAKIIUI C yYaCTUEM BOJIBI.

OOBICHATh CYUIHOCTh HSKOJIOTHYECKUX MPOOJeM, CBSI3aHHBIX C 3arps3HEHUEM
IPUPOJHBIX BOJ, CITIOCOOBI OUUCTKH BOABI OT MPUMECEH, MEPHI MO0 OXpaHE BOJ OT
3arpsi3HEHUS.

[InaHupoBaTh W OCYLIECTBIISITH HAa IPAKTUKE XUMHUYECKUE DKCIECPUMEHTHI,
IPOBOAUTH HAONIONECHMS, JeNlaTh BBIBOJBI MO PE3yJbTaTaM 3KCIEPUMEHTa MpH
pOBEACHUN J1a00PAaTOPHBIX ONBITOB U MPAKTUUECKON pabOTHI.

CnenoBaTh mpaBuiiaM Oe3onacHOi pabOThl B Ja00OpaTOpUU MPHU UCHOIb30BaHUU
XUMHUYECKOM MOCy bl U 000pyAOBaHUS.

IIpoBOAUTE BBIYUCIICHUSA C IPUMEHEHUEM IOHATHSA «MaccoBas J0JIs BEIECTBA B
pacTBope.

BeicTpanBaTh pa3BEPHYTbIE NUCBMEHHBIE U YCTHBIE OTBETHI C OIOPOM Ha
uH(pOpMaIUIO U3 YyUeOHHMKA U CIIPAaBOYHBIX MAaT€pPHAJIOB, TPAMOTHO HCIIOJIb30BaTh

M3y4YECHHBIN MTOHATUMHBIN anmapar Kypca XuMHUHU

2. |OcHOBHBIE KJIACChI Heopranuveckux 11

4 | coeauHEHUN

Knaccudukaruss HeopraHMYECKHUX COCTMHEHUIA.

OKcuanl. Knaccudukanus OKCHJIOB:
coyieo0pa3yrolue (oCHOBHBIC, KHCIIOTHBIC,
aMmdoTtepHbIe) u Hecosieo0pa3yoniue.

Homenkmarypa  okcuaoB. duznueckue U
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XUMUYECKHEe CBOMCTBa OKcuIoB. [lomyuenue

OKCH/JIOB. OcHoBanus. Knaccuduxanus
OCHOBaHMW:  MEIOYM U HEPACTBOPUMBIE
OCHOBaHMS. Homenknatypa OCHOBaHHUH.

dusnyeckre 1 XUMHUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonyuenue OCHOBAaHUH. Kucnorsr.
Knaccuduxanus xuciaor. HomeHnknatypa KUCIOT.
dusnuyeckue M XUMHUYECKHE CBOMCTBA KHCIOT.
Pan axktuBHoctu wMetauioB H.H. bekeroBa.
[Tonyuenue kucnot. Conu. HomeHnknaTtypa coJieil.
dusnyeckue M XMMHUYECKHE CBOMCTBA COJICH.
[Tonyyenue conent. I'eHeTMdeckas CBA3b MEXIY
KJIaCCaMHM HEOPTaHUYECKUX COCTUHECHUM.
XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:

OO6pasipl HEOPraHWYECKUX BEIIECTB PA3TUIHBIX
KJ1aCCOB.

OMBITHI, WJUTFOCTPUPYIOLIHE XUMHYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX BEIIECTB.
JlaGopaTopHBIE OIBITHI

OrnpeneneHue pacTBOPOB KHUCIOT M IIEJOYEH C
MTOMOIIBIO UHIUKATOPOB.

N3yuenune B3aMMOJIEMCTBUS KUCJIOT C METAJUIAMH,
peaKIuid HEUTPATU3ALIAH.

B3aumopelictBue pacTtBopa CEpPHOM KHUCIOTHI C
okcuaom meau (I1).

[Tony4yeHnne HEpaCTBOPUMBIX OCHOBAHHUM.
BriTecHeHME OOHOrO MeTaJula  APYTUM U3

pacTBopa CoJIu.
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[Ipaktuueckas padora Ne 6.

Pemienue 5sKcnepUMEHTANIBHBIX 3a7ad II0 TEME
«Baxnenue KJIaCCBI HEOPraHUYECKUX
COCMHEHUN.

Beruncnenus:

o YPaBHEHUSAM XUMHUYECKOW  PEaKLMHU:
KOJIMYECTBA BEUIECTBa, 00bEMa, Macchl IO
U3BECTHOMY KOJIMYECTBY BEILECTBA, OOBEMY,

Macce peareHTOB WY MPOAYKTOB PEAKIIUH

OCHOBHEIC BHUAbI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

KrnaccudunmpoBath n3yyaembie BelllecTBa MO COCTaBY U CBOMCTBAM.

CocTaBasaTe GOpMyJbl OKCHAOB, KUCIOT, OCHOBAHHM, COJIE M Ha3bIBaTh MX IO
MEKIYHapOJHOW HOMEHKIIATypE.

[IporHo3upoBaTh CBOMCTBA BEIIECTB HAa OCHOBE OOIIMX XWMHUYECKUX CBOICTB
U3yUYEHHBIX KJIaCCOB/TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSTCSI.

CocTaBiaTe  MOJIEKYJSIDHBIE ~ YPaBHEHUS  pEaKkUMid, HIUIFOCTPUPYIOLIUX
XMUMHUYECKHE CBOWCTBA M  CIOCOOBI IOJYYEHMs] BELIECTB  HU3YYEHHBIX
KJIaCCOB/TPYII, a TaKKe MOJATBEPKJAIOLUINX MCHETUYECKYIO B3aUMOCBA3b MEXIY
HUMH.

IIpon3BOANTH BEIYKUCICHUS 110 YPABHEHUSAM XUMHUYECKUX PEAKIIMM.

IInaHupoBaTh M OCYLIECTBIIATH HaA IPAKTUKE XUMHUYECKHUE OKCIEPUMEHTHI,
IIPOBOJIUTh HAONIONEHUs, JIeJIaTh BBIBOJABI MO pe3ysibTaTaM JSKCIEPUMEHTa IMpU
IPOBEJCHUH JaOOPATOPHBIX ONBITOB U MPAKTUYECKUX PabOT.

CrnenoBath mpaBuiaM Oe3omacHON paboOThl B Ja00paTOPUU MPH UCTIOIH30BaHUH
XUMHYECKOU MOCYIbl U 000PYAOBAHUS.

BeicTpanBaTh pa3BEPHYTbIE NUCBMEHHBIE U YCTHBIE OTBETBI C OIOPOM Ha
uH(pOopMaIUIo U3 yueOHUKA U CIIPAaBOYHBIX MaTepUajIoB, TPAMOTHO MCHOJIb30BATh

W3yYECHHBIN MMOHITUMHBIN anmapar Kypca XuMHUHU

3 |Ilepuoguveckuii 3axkoH u Ilepuoamueckas (15 Bcepoccutickue
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cucreMa  xumMudeckux  3jgementoB I U.
MenaeseeBa. CTtpoeHue aToMOB. XMMHYeCKAasi
CBAA3b. OKHCINTENBLHO-BOCCTAHOBUTEJIbHBIE

peakuuu

IPOBEPOYHBIE
paboThl. XUMHUS

000 «iIKnace»

Xumuss 8 Kiacc
Or'AOY  JIIO
«Akanemus

MuHIpOCBELIEeH

ust Poccuny

DNEeKTpOHHBIN
00pa3oBaTeIbHBI
151 pecypce
«Jlomanaue
3amaHusg. XUMHSI
8-9 xmacce» AO
N3naTeascTBO

«IIpocBemienue»

Tpenaxep
«O0mmako
3HAaHUU. XUMUA

& xmacc 0OOO

«DusukoH JIad»

Xumust 8 Kiacc
000
«Dokchopa»
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Xumusi 8-9
KJIaCChI
'AOY BO
MITIY

Xumus 8 Kiace
000
«CBEPOBPA30
BAHHWE»

budnuoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMIHaaa
[IKOJIbHUKOB

https://vos.olimp

lada.ru

MoCKOBCKas
oJIMMOHAaga
IKOJIbHUKOB

https://mos.olim

piada.ru

IMepuoauueckui

CHCTEMA

XUMHYCCKHUX

3AKOH H Hepnozmqeclcaﬂ

3JI€EMECHTOB
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. . MenpeneeBa. CTpoeHue atroma

[lepBble MOMBITKU KIAaCCU(DUKALUU XUMUUYECKUX
sneMeHTOB. [loHsTHE O Tpynmax CXOAHBIX
AJEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIC
METaJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpble 00pa3ytoT amMpOTEepHBIE OKCHUABI U
TUJPOKCHIBI. [Tepuoauueckuii 3aKOH u
[Tepuonnyeckasi cucreMa XUMUYECKUX JIEMEHTOB
. N. Menpeneena. Ilepuonpl, IPYIIIBI,
noArpynnbl. PU3MYECKUN CMBICT TOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOMEPOB IEpPUOJIa U TPYIIIIHI.
Ctpoenne aromoB. (CoCTaB aTOMHBIX  SIJEP.
N3otonbl. OnexkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onoyexk aToMoB TMepBbIX 20 XUMHUYECKUX
AJIEMEHTOB Ilepuonnueckoi CHUCTEMBI
. . Menpneneesa. XapaKTepucTHKa
XUMHUYECKOTO 3JIEMEHTA IO €ro MOJIOKEHUIO B
[lepuonnueckoinr cucreme /[. . MeHneneesa.
3HaueHue [lepuoanueckoro 3aKOHa
u [lepuognueckoit CHUCTEMEI XUMHUYECKUX
AJIEMEHTOB JUIsl PAa3BUTUS. HAYKU U MPAKTUKHU.
J. . MenneneeB —  yuy€HBI, memaror u
IpaK/IaHHH.

XUMHYECKUN SKCTIEPUMEHT:

JleMoHCTpauuu

Kopotkoneprnoanast u nnuHHOTIEpHOAHAS (HOPMBI
[Tepuonnueckou CHUCTEMBI XUMHUYECKUX
snemeHntoB JI. . MenaeneeBa. O3HaKOMIICHUE C

O6pa3I_IaMI/I MCTAJIJIOB 1 HCMCTAJIIIOB.
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JlabopaTtopHble W MpakTUYECKUEe  PabOThI
JlaGopaTopHBIii OMBIT:
B3aumonenctsue TUIPOKCUIA LIMHKA c

pacTBOpaMu KUCJIOT U LIEIIOYEH

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

PackpbIBaTh CMBICI IEPUOAUYECKOTO 3aKOHA.

[ToHnmaTh CylmecTBOBAaHME MEPUOAUUYECKON 3aBUCUMOCTH CBOWCTB XMMUUYECKHX
AJIEMEHTOB (M3MEHEHUE PaJUyCOB aTOMOB U JJIEKTPOOTPHUIATEIBHOCTU) U HX
COEJIMHEHUH OT MOJIO0KEHUS B IEPUOINUYECKON CUCTEME U CTPOCHHUS aTOMA.
VYcraHaBIMBaTh CBSA3b MEXKY MOJOKEHUEM AJIEMEHTA B IEPUOIUYECKON CUCTEME
U CTPOCHHMEM €ro aroma (CocTaB W 3apsj sapa, OOIIee YHUCIO DJIECKTPOHOB U
pacrpejielieHue UX 10 JIEKTPOHHBIM CIIOSIM).

[Tporno3upoBaTh xapakTep U3MEHEHHUSI CBONCTB 3JIEMEHTOB M UX COCIMHEHUMN T10
rpymnmnaM 1 nepuoaam llepruoanueckoil CUCTEMBI.

XapakTepu30BaTh XWMHYECKHUE DJIEMEHTBHI MEpPBBIX TPEX MEPUOAOB, Kajusi,
KaJIbLHS 10 X nooxeHuto B [lepuonnueckon cucreme Jl. . Menneneena.
CrnenmoBath mpaBujiaM Oe3omacHoOi paboThl B 1abOpaTOpUM MPHU HCIOJIb30BAHUH
XUMHYECKOU MOCYIbI U 000PYAOBAHUS.

BoicTpanBaTh pa3BEPHYThIE NUCHMEHHBIE W YCTHBIE OTBETHI C OMNOpPOM Ha
uHpopMaIio U3 yueOHHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHO MCITOJIb30BaTh
M3y4YECHHBIN MTOHITUMHBINA anlapar Kypca XMuMHH.

Hcnonp3oBaTh TMpH  BBIIOJIHEHUH y4YEOHBIX 3aJaHUN  TEKCTHl y4eOHMKa,
crpaBouHble Matepuaibl (Ilepronuueckyro cUcTeMy XUMHYECKHX 3JIEMEHTOB
. 1. Menaeneea, TabauIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIEN B BOJIE,
AIEKTPOXUMUYECKHUH psii HAPSIKEHUN METAJIIOB).

Hcnonp3oBaTh NOpH  BBINOJHEHUM YYEOHBIX 3aJlaHMii ©W B Ipoliecce
HCCIIEI0BATENBbCKOM JESTENBHOCTH HAaY4YHO-TIONYJIAPHYIO JUTEpaTypy

XUMHYECKOTO COAEPKaHUs, CIIPABOYHBIE MaTepUaJIbl, pecypchl HTEepHETA

3. [ Xumuueckas CBA3b. OKHCIUTEIBHO- |8
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2 |BOCCTAHOBHTEJIbHbIE Ppe€aKIu

Xumuueckast cBs3b. KoBaneHTHas (monsipHas u
HENoJISIpHAsi) CBS3b. JIEKTPOOTPULATEIBHOCTD
XUMHYECKUX 37eMeHTOB. MoHHas cBsa3b. CTeneHb

okuciaeHusl. OKHCINTEIbHO-BOCCTAHOBUTEIIbHBIC

peaxkuuu. [Tpoueccol OKHCJICHUS 151
BOCCTaHOBJICHHS. Oxkucnurenu u
BOCCTAHOBHTEIIH.

XUMHUYECKUN IKCIEPUMEHT: M3yueHHE 00pa3lioB
BEIIECTB METAJJIOB u HEMETAJIJIOB,
B3alMOJICVICTBUE TUJIPOKCHIA MHKA c
pacTBOpamMu KHUCJIOT U IIEJIOYEH, IPOBEIACHUE
OIIBITOB, WJUTIOCTPUP YIOLIAX IPUMEPHI
OKHCJIMTEIIHO-BOCCTAHOBUTEIBHBIX peakuui
(ropeHue, peakliuy pas3iokKEHUs], COETUHEHU).

XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:
OnbITHI, WUTIOCTPUPYIOIIUE MIPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui

(ropeHue, peakiiuu pasyIoKEeHUs, COCTUHEHMUS)

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqa101111/1xc;1

PackpbIBaTh CMBICII H3y4aeMbIX ITOHATHH.

OrnpenensiTe BUJI XUMHUYECKOI CBA3U B COCIUHEHUH.

MopgenupoBare CTpOEHHE MOJEKYJ M[pPU IOMOIIA PHUCYHKOB, MOJEIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYII.

Hcnonp30BaTh XUMUYECKYIO CHUMBOJIMKY JUISl COCTaBICHHS (DOpPMYJ BEIIECTB,
AJIEKTPOHHOTO OajaHca peakiuil.

OnpenensiTe CTENEHb OKUCICHUSI aTOMOB XMMUYECKHUX AJIEMEHTOB MO (popMyiaM

M COCTaBJIATH (OPMYIIbl OMHAPHBIX COSAWHEHUMN MO CTETICHW OKHCIICHHS aTOMOB




84

XAMHYECKHX DJIEMEHTOB.

OnpenensaTe OKUCIUTENb U BOCCTAHOBUTEb.

PacctaBnsate  kod(pduumeHtsl B cXeMax  MPOCTBIX  OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIUN METOAOM DJICKTPOHHOTO OaaHca.

HaGmronate XuMuueCcKUe OMBITHI 110 TJIaHY, aHAJTU3UPOBATH U JI€JIaTh BHIBOJIBI.
Ucnonb3zoBate HKT nmng co3gaHust Moneneil, MNOATOTOBKM MPE3CHTALMM,
JIOKJIaJI0B MO TEME.

BricTpanBaTh pa3zBEPHYTHIE NUCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM HA

I/IH(I)OpMaI_II/IIO n3 yqe6H1/1Ka U IPpYIrux UCTOYHHUKOB, B TOM YHUCJIC HHTepHCTa

Pe3epBHOe Bpem# 3 yaca
Hroro 68 uacoB
9 kiacc
DNIEeKTPOHHBIE
No Konuuec [06pa3oBaTeabHbI
n/ |Bun nporpammHoro marepuaia TBO € pecypchl
i 4acoB
Bcepoccutickue
17 [IPOBEPOYHBIE

paboTHl. XUMHS

000 «AKnace»

1 |BemiecTBO M XUMHYECKHUE PeaKLNH
Xumusg 9 kiacc

OIrrA0Y 10
«AxageMus
MuHIpOCBEILIECH

ng Poccuny
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DNEeKTPOHHBIN
o0pa3oBaTeIbHBI
151 pecypc
«Jlomanmaue
3ajaHus. XUMUs
8-9 xnacce»y AO
M31aTenbcTBO

((HpOCBCIJ.[GHI/IG»

Tpenaxep
«Obnako
3HAHUU. XUMMUSA
9 xmacc 0OOO

«DusukoH JIad»

Xumusa 9 xiacc

000

«Dokchopa»
XuMust 8-9
KJ1aCCBI

'TAOY BO
MITIY

XumMus 9 xiacce
000
«CBEPOBPA30O

BAHUE»
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bubonmuoreka
MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
oJIMIIHUAAa
IKOJIbHUKOB

https://vos.olimp

lada.ru

MocKoOBCKas
oJIMMIIHAaga
IKOJbHUKOB

https://mos.olim

piada.ru

IToBTOpeHue n yriyOJjieHrne 3HAHUN OCHOBHBIX

pa3aesioB Kypca 8 kiacca

[Iepuonnueckuii 3akoH. [lepuoauueckas cucrema
xumuueckux anemeHTtoB .M. Mennaeneena.
Crpoenue aTOMOB. 3aKOHOMEPHOCTH B
U3MECHEHUN CBOMCTB XMMHYECKUX JJIEMEHTOB
NEPBBIX TPEX IMEPHOJOB, Kajlus, KaJdblUUS U HX
COEIMHEHUN B COOTBETCTBUU C MOJIOKECHUEM
sneMeHTOB B Ilepuomnueckoil cucreme U
cTpoeHneM #uXx aroMoB. CTpOeHHE BEIIECTBA:

BUJIbI XUMHUYECKOU CBSI3U. Tuner
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KPHUCTAJUTMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT THUMNA KPUCTAILIMYECKOHU
pEeWETKH U BUAA  XUMHUYECKOM  CBS3M.
Knaccuduxanus " HOMEHKJIaTypa
HEOPraHUYECKUX BEILIECTB. XUMUYECKUE
CBOIMCTBA BEUIECTB, OTHOCSIIUXCS K Pa3IUYHbIM
KJIaccam HEOPraHUYECKUX COEIMHEHUH,
T€HETHYECKAs CBSI3b HEOPTAaHUUYECKUX BEIIECTB.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

O3HAKOMJICHME C MOJENIAMU KPUCTAILTUYECKUX
pEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIJIOB U
HeMeTauloB  (Tpadura W anmasa), CIOXKHBIX

BEIIECTB (XJI0pUIa HATPUS)

OcCHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

XapakTepu3oBaTh XMMHUYECKUE DJIEMEHTHlI MEPBBIX TPEX MEPUOJOB, Kalus U
KaJIbLHA 10 X nostoxkeHuto B [lepuonnueckon cucreme /. . Menaeneena.
KiaccugunmpoBats 1 Ha3pIBaTh HECOPraHUYECKHE BEIIECTBA U3YUYEHHBIX KJIACCOB.
OnuceiBaTh OOIMME XHWMHYECKHE CBOWCTBA BEIIECTB pPa3IMYHBIX KIIACCOB,
MOJITBEPKJIATh CBOMCTBA IMPUMEPAMHU MOJEKYJISIPHBIX YPAaBHEHUM XUMHWYECKHUX
pEaKIUH.

OnpenensiTh BHUA XUMHUYECKONW CBS3M M THUI KPHUCTAIJIMUYECKONW PEIIETKU
BEIIICCTBA.

[Iporuo3upoBaTh CBOMCTBA BENIECTB B 3aBUCUMOCTH OT UX CTPOCHMUS.
BricTpanBaTh pa3zBEPHYTHIE NHUCHBMEHHBIE KM YCTHBIE OTBETHI C OIIOPOM Ha
nHpopManuio 13 ydeOHUKA U CIPABOYHBIX MaTEpHaIOB, IPAMOTHO HCIIOJIb30BaTh

M3yYECHHBIN MMOHITUHWHBIN anmapar Kypca XUMUu

1. |OcHOBHBIE 3aKOHOMCPHOCTH XHUMHYECKHX |4

2 |peakumii
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Knaccudukanus  XUMUYECKUX  pEAKUUH IO
pa3IuMYHBIM MpHU3HAaKaM (MO YHUCIY U COCTaBy
YY4aCTBYIOIMX B  pEaKIUU  BELIECTB, IO
TerIoBoMYy 3(PdexTy, Mo M3MEHEHHUIO CTEeleHEeH
OKUCJICHMS] ~ XMMHYECKMX  3JEMEHTOB, IO
00paTUMOCTH, MO YYaCTUIO KaTaluzaTopa). IK30-
U DHJAOTEPMHUYECKUE PEaKlUU, TEPMOXUMHUUECKHUE
ypaBHeHHs. [loHSATHE O CKOpPOCTH XUMHUYECKOU
peakuuu.  [lonstue o0  oOpaTUMBIX U
HEOoOpaTUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOT'€HHBIX M T€TepOreHHbIX peakuusax. [lonstue
o karanuse. [ToHsiTHE 0 XMMHUYECKOM PaBHOBECHH.
®dakTopbl, BIUSIOINIUNE HA CKOPOCTh XMMHYECKOU
pPEaKIUU U MOJO0KEHNE XUMUYECKOTO PaBHOBECHSI.
OKHCITUTENHHO-BOCCTAHOBUTEIBHBIC peaKIuu,
AIIEKTPOHHBIN Oastanc OKHUCJIUTENHHO-
BOCCTaHOBHUTENbHONU  peakiuu.  CocTaBieHue
YPAaBHEHHN  OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuui C UCIIOJIb30BaHUEM MeTo/1a
AJICKTPOHHOTO OajaHca.

XUMHYECKUN SKCTIEPUMEHT:

JlemoHCTpauuu:
UccnenoBanue 3aBUCUMOCTHU CKOpPOCTH
XUMHUYECKOU peakuumn OT BO3JICUCTBUSA

pPa3sTUYHBIX (PAKTOPOB.

OnbITHI, WLTIOCTPUPYIOIIIHE MIpUMeEpPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
(ropeHue, peakiiuu pas3IoKEeHHs, COSTUHEHUS ).

Brruucnenus:
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KOJIMYECTBA  BeEIIeCTBa, OOBEMA M MaccChl
peareHTOB WJIM MPOAYKTOB MO YpaBHEHUSIM

XUMHUYECKUX pPEaKIUN

OCHOBHEIC BHUABI ACATCIIBHOCTHU o6yqa101m/1xc;1

PackppiBaTh CMBICT H3y4aeMbIX NOHATAM HU TPUMEHATH ITU MOHATUA IIPU
OIMCAaHUU CBOMCTB BELIECTB U UX IPEBPALICHUM.

KnaccudunmpoBath XUMHUYECKUE PEAKIIUU 110 PA3IMYHBIM MTPU3HAKAM.
YcTaHaBIUBaTh 3aBUCUMOCTb CKOPOCTM XUMHMYECKOW PEAKIMHU OT Pa3IUUYHBIX
bakTOpoB.

[IporHo3upoBaTh BO3MOYKHOCTH MPOTEKAHUS XWMHUYECKHX TMPEBPALICHUN B
pPAa3JIUYHBIX YCIOBHUSIX.

OnpenensaTe OKUCIAUTEND U BoccTaHOBUTENb B OBP.

CocTaBsITh JIEKTPOHHBIN OalaHC peaKIuu.

[Ipon3BOAUTH BEIYUCIICHUS 110 XUMUYECKUM YPAaBHEHUSM.

VYyacTBOBaTh B COBMECTHOM paboTe B MMape WM rpyIie.

BricTpauBaTe pa3BEpHYTbIE IHCBMEHHBIE W YCTHBIE OTBETHI C OIIOPOM Ha
uHGOPMAIIHIO U3 yueOHUKA M CIIPABOYHBIX MAaTepUajIoB, TPAMOTHO MCIOIb30BAThH

V3YYEHHBIN MTOHATUWHBIN alapaT Kypca XUMUH

1. |DuaekTpoauTudeckast JUccoranms. |8

3 |XuMHYecKUe peakiud B pacTBOpax

Teopust  BICKTPOIUTHYECKOW  JTUCCOLIMALIMHU.
OJIEKTPONIMTBEI W HEANEKTPOJUThl. KaTHOHBI,
AHUOHBI. MeXaHW3M JUCCOLMALMU BEIIECTB C
pa3NMYHBIMKA ~ BHJAMU  XUMHUYECKOW  CBS3M.
Crenenp jucconmarui. CHIBHBIE H  Cla0bIe
ANCKTPOJIUTHL.  Peaknmum  WOHHOTO  OOMEHa.
VYcnoBus mpoTeKaHus peakiuii HOHHOro oOMeHa,

MOJHBIE W COKpAIIEHHBIE HOHHBIE YPaBHEHUSA
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peakuunii. CBOMCTBa KUCJIOT, OCHOBAHHI U COJIEU B
CBETE MpEACTaBICHUN 00 3IEKTPOIUTHUECKOU
nucconunanuy. KauecTBeHHbIE peakliMi Ha HOHBI.
[TonsTHE O TUAPOIU3E COJIEM.

XUMHUYECKUU IKCTIEPUMEHT:

JlemoHcTpanuu:

HccnenoBanne 3eKTPONPOBOJIHOCTA PAaCTBOPOB
BEILIECTB, IMpollecca JOUCCOLUMALMM  KHUCIOT,

IIejJouer M cojeu (BOSMO)KHO HUCITIOJIB30BaHUC

BUJIEOMATEPUAJIOB).

OnbITHI, WLTIOCTPUPYIOIIHE MIPU3HAKH
NPOTEKAaHWS  peakluid  HOHHOTO  OOMCHa
(oOpazoBanme  ocajgka,  BBICTCHHE  rasa,

oOpa3oBaHUE BOJIbI).

Pacnio3HaBaHue HEOPraHWYECKUX BEIIECTB C
NIOMOIIIbIO0 KAUECTBEHHBIX PEAKLIUI HA NOHBI.
JlaGopaTOpHBIiA OIIBIT:

N3yueHne TpU3HAKOB TNPOTEKAHUA PEaKLHUH
MOHHOTO OOMEHa B PacTBOpPaX DJIEKTPOJHUTOB (C
oOpa3oBaHMEeM  OCajJKa, BBIICICHUEM Ta3a,
o0pa3oBaHUEM BOJIbI).

[Ipaktnueckass pabora: Ne 1. Pemenue
AKCHEPUMEHTAIBHBIX 33]1a4 110 TEME.
Brruucnenus:

I10 YPAaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

PaCKpBIBaTB CMBICJI HN3y4aCMbIX HOHHTHﬁ, a TaKXKC CMBICII  TCOPpHHU
BHGKTpOHHTquCKOﬁ AJucconuanmu.

OOBSACHIATh TMPUYUHBI DJIEKTPOINPOBOAHOCTH BOJHBIX PAaCTBOPOB BEIIECTB,
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pas3nInyath ciabble ¥ CUIIbHBIE AJIEKTPOJIUTHI.

CocTaBnsaTh ypaBHEHHUs IUCCOLMALMU KHCIOT, IIEJOYEeH WU COJIeH, TOJHBIE U
COKpal¢HHbIE HMOHHBIC YPAaBHEHHS XHUMHYECKHX pEaklIuid HOHHOTO OOMeEHa,
KPAaTKUE UOHHBIE YPAaBHEHUs IIPOCTBIX PEAKLIUU TUAPOIIN3a COJIEH.
XapakTepu30oBaTh OOIINE XMMHUECKHE CBOMCTBA BEIIECTB PA3INYHBIX KJIACCOB HA
OCHOBE TEOPUHU DJICKTPOJUTUYECKON JMCCOIMAINN; TOATBEPKIATh CBONCTBA
NpUMepaMl MOJICKYJSIPHBIX W HMOHHBIX ypaBHEHUH XWMHUYECKUX PEaKIIHi.
Pemmate skcniepuMeHTa IbHBIC 3a]]a41 TT0 TEME.

[ImaHupoBaTh W OCYIIECTBISATh HA MPAKTHKE XUMUYECKHUE OSKCIIEPUMEHTHI,
NPOBOJIUTH HAOIIOJEHUS, JeNaTh BBIBOJBI MO pe3ylbTaTaM JKCIEPUMEHTa MpH
NPOBEJICHUN JTa0OPAaTOPHBIX OMBITOB U MPAKTHYECKUX PadoT.

CnenoBath mpaBmwiiaMm 0e30macHOM pabOThl B J1aOOpAaTOPUU MPU HCTOIB30BAHUU
XUMHAYECKOH MOCYIbI U 000pYIOBaHUS.

[TpoBOANTH BBIYUCIEHUSI 10 XUMUYECKUM YPAaBHEHHSIM.

VY4acTBOBaTH B COBMECTHOM paboTe B ape WM IpyIIe.

BeicTpauBaTh pa3BEpPHYThIE IMUCBMEHHBIE M YCTHBIE OTBETHI C OIOPOH Ha
UHpOpMAIUIO U3 yuyeOHMKA U JAPYTMX MCTOYHHUKOB HMH(OpMalUH, B TOM YHCIE

HNuTepuera

25 Bcepoccuiickue
IPOBEPOYHBIE

paboTHl. XUMHS

000 «AKnace»

2 |HeMeTanabl U UX COeTHHEHUS Xumus 9 kiacc
Or'AOyY IO
«AxageMus

MuHIpOCBEILIECH

ng Poccuny
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DNEeKTPOHHBIN
o0pa3oBaTeIbHBI
151 pecypce
«Jlomanmaue
3ajaHus. XHUMHUS
8-9 kmacce» AO
W3 marenscTBO

((HpOCBCIJ.[GHI/IG»

Tpenaxep
«O0nako
3HAHUU. XHUMUSA

9 ximacc OOO

«DusukoH JIad»

XumMusa 9 kiacc

000

«Dokchopa»
Xumust 8-9
KJTACCHI

'AOY BO
MITIY

Xumus 9 knace
000
«CBEPOBPA30
BAHHWE»
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bubonmuoreka
MOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccuiickas
oJIMIIHUaaa
IKOJIbHUKOB

https://vos.olimp

lada.ru

MocKoOBCKas
OoJIMMIIHAa
IKOJbHUKOB

https://mos.olim

piada.ru

Oo6masn XapaKTepUCTHKA XMMHUYECKHX

3jeMeHTOB VIIA-rpynmsl. I'ajiorenst

Oo6mras XapaKTEPUCTUKA raJjOreHoB.
OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBIC
creneHn okucieHus. CTpoeHne W (QPuU3MUECKHUE
CBOMCTBa MPOCTBIX BEHIECTB — TaJOTCHOB.
XUMHYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3aUMOJICCTBUE C METalllaMH, HEMEeTaJlJIaMH,
miegodamu). XsopoBoaoposa. CoisiHas KHCIIOTa,
XUMUYECKUE CBOWCTBA, MOJTYyYECHUE, TPUMEHEHHE.

JlelicTBrE XJIOpa M XJIOPOBOJOPOAA HA OPraHHU3M

yeJIoBeKa. Baxueimme  xjmopuasl MU HX
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HaXOXJICHHUE B MPUPOJIE.

XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

OnbITHI, OTpaXKAIOIINE buznyeckue u
XUMHUYECKHE  CBOMCTBA TaJOr€HOB M  MX
COEIMHEHUN (BO3MOKHO HCTIOJIb30BAHUE
BUJIEOMATEpPUAJIOB).

O3HakomJIeHHE c oOpasniamMu  XJIOPUOB
(raJIoTeHHI0B).

JlaGopaTopHBIii OTBIT:

N3yuenue CBOMCTB COJISTHOW KUCJIOTHI.
IIpoBeeHrEe KaueCTBEHHBIX PEaKIUid Ha XJIOPU-
VOHBI.

[TpakTtuueckast padora Ne 2: Tlomydenue coistHOM
KHUCJIOTBI, U3yYEHUE €€ CBOWCTB.

Breruncnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEAKLUN, €CIIU OJUH

U3 PEareHTOB JIaH B U30bITKE

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

OOBsICHATH 00IIHME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB HEMETAJJIOB U HX
COEMHEHUH B IpeAenax MaJlblX IEPUOAOB U IIaBHbIX noarpyni [lepuoanyeckon
CUCTEMbI XUMUYECKHUX 3JIEMEHTOB C YUETOM CTPOECHUS X aTOMOB.
Xapakrepn3oBaTh (PU3NYECKUE M XWMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajioreHoB (Ha mMpUMepe XJIOpa) U CI0KHBIX BEIIECTB (XJIOPOBOAOPOJA, XJIOpHUAa
HaTpusi), CHOCOObI X MOJYYEHHS, MPUMEHEHHE U 3HAUEHUE B MPUPOJIE U KUZHU
YEJI0BEKa.

OnpenensiTe XJIOPUA-UOHBI B paCTBOPE.

[InanupoBaTh M OCYUIECTBIATH HA MPAKTUKE XUMUUYECKHUE HKCHEPUMEHTHI,

IIPpOBOAUTH Ha6J'IIOI[eHI/I$I, ACJIaTb BBIBOAbBI IIO PC3YJIbTaTaM OKCIICPHMMCHTA IIpHU
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MPOBEJICHUU JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT.

CnenoBath mpaBuiiaMm 0e30macHOM pabOThHl B J1aOOpaTOpUU MPU UCHOJIb30BAHUU
XUMHYECKOU MOCYIbl U1 000PYAOBAHMUS.

BeicTpauBaTe pa3BEpHYTbIE INHCBMEHHBIE M YCTHBIE OTBETHI C OINOPOW Ha
uH(popMaIuIo U3 yueOHUKA U CIIPAaBOYHBIX MaTepUajoB, TPAMOTHO MCHOJIb30BATh

M3y4YECHHBIN ITOHATUNHBINA anmapar Kypca XuMUU

Oo6mas XapPaKTePUCTUKA XHMHUYECKHUX 6
jeMeHTOB  VIA-rpynnbel. Cepa u  eé

COCANHCHUA

OO61mast xapakTepucTuka 3yeMeHToB VIA-rpynsbl.
OcoOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CTpoeHue U (QPu3NUECKHUe
CBOMCTBA IIPOCTBIX BEIIECTB — KUCIOPOJIA U CEPHI.
AnnotponHble MOAU(PUKALIUN KUCIOPOAA U CEPBI.
Xnmuueckne cBoictBa cepel. CepoBomopof,
CTpOoeHHE, (PU3NYECKUE U XMMHUYECKHE CBOMICTBA.
Oxcuapl cepbl Kak IPEACTABUTENN KUCIOTHBIX

okcunoB. CepHas Kucnora, (U3MYECKUE W

XUMHUYECKHE CBOMCTBa (oOmue KakK
MpeICTaBUTENS Kjacca KHCIIOT u
crienupuIecKue). XuMuueckue peakIuu,

JeXale B OCHOBE IPOMBIIIUICHHOTO CIoco0a
noytydeHusi cepHoil kuciotsl. [Ipumenenne. Conu
CEpHOM KHUCIIOTBI, Ka4eCTBEHHAas peakuus Ha
cynbar-uon.  Haxoxnenme cepet u e
COEMHEHUH B MIPUPOJIE. XUMHYECKOE
3arpsI3HEHUE OKPYXKAKOUIEH CPENbl COCTUHEHUSIMHA
cepbl (KUCTOTHBIEC AOXK/IU, 3arpsi3HEHUE BO3AyXa U

BOJOEMOB), CIIOCOOBI €0 MPEAOTBPAILICHHUS.
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XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

O3HakomiieHHEe ¢ oOpa3nmamu cepsl U €€
COCIMHEHUSAMH  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEpPUAJIOB).

HaGmonenue npouecca oOyrivBaHus caxapa Mo
JNEUCTBUEM KOHLIEHTPUPOBAHHOU CepHOU
KHUCJIOTBI.

JlaGopaTopHbBIE OTBITHI:

N3yyenue XuMUYECKHX CBOMCTB pa30aBlIeHHOMN
CEpHOU KUCJIOTHI.

[IpoBenenne kaueCTBEHHON peaklMM Ha CyibQaT-

HOH U Ha6JIIO}I€HI/I€ IMpU3HaKa ee IMPOTCKAHUA

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y‘{aIOI[II/IXC}I

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB 3J1eMEHTOB VIA-
TPYIIBI M KX COSTUHEHHIA ¢ y4ETOM CTPOSHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE M XHUMHUYECKHE CBOWMCTBA MPOCTOrO BEHIECTBA
cepbl W e€ COoeNMHEHUH (CEepOBOMOPOAA, OKCHJIOB CEpbl, CEPHOH KHCIOTHI,
CyIb(paToB), CIIOCOOBI WX TOJyYEHUs, MPUMEHCHHE W 3HAUYCHUE B MPHPOJC U
KU3HU YeJI0BEKa.

Onpenensate HATUYKE CYIb(PAT-UOHOB B PACTBOPE.

OOBSICHATh CYIIHOCTH JKOJIOTHYECKHX MPOOJIeM, CBS3aHHBIX C MepepadOTKOM
COEMHEHUH CEPBI.

[ImanmpoBaTh W OCYIIECTBISATh HA TMPAKTUKE XUMHUYECKHE OKCICPUMEHTHI,
MPOBOJUTH HAOJIOICHHUS, IeTIaTh BBIBOJIBI IO PE3YJIbTaTaM dKCIIEPUMEHTA.
CrnenoBath mpaBmwiIaM 0e30macHOM pabOTHI B JTaOOpATOPUU TPU MCTIOIH30BAHHUU
XAMHYECKOU MOCYIBI M 000PYAOBaHMUS.

[Tpon3BOAUTH BEIYUCICHUS IO XUMHUYECKUM YPABHEHUSIM.

Hcnonp3oBaTh MOpH  BBINOJHEHUM YYEOHBIX 3aJaHUM TEKCThl y4eOHHKA,
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cupaBouHble MaTepuaisl (Ilepruoanyeckyro cucTeMy XUMHUYECKUX 3JeMEHTOB /l.
W. MenneneeBa, TabauIly pacTBOPUMOCTUA KHUCIOT, OCHOBaHUW M COJIEW B BOJE,
ANEKTPOXUMUYECKUI Psil HAPSXKEHUI METaJIOB).

Hcnonb3oBaTh MNpU  BBHINOJIHEHUM YYEOHBIX 3aJaHUd M B MpoLEcce
UCCIIEI0BATEIbCKON NEeATENbHOCTH HAy4HO-TIOIIYJISIPHY IO JUTEPATYPY

XUMHUYECKOTO COAEPKaHUsl, CIIPABOYHbBIE MaTepUalibl, pecypchl HTEepHETA

Tema 5. O0mas xapakTepucTuka XuMHYeCKHX |/
3jieMeHTOB VA-rpynnbl. A3or, ¢ochop m mux

COCANHCHUA

OO6mas XxapaKTepUCTHKA AJIEMEHTOB V A-TpyIIIbI.
OcCoOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC
CTENEHU OKHUCICHUS. A30T, pacnpoCTpaHEHUE B
npupojie, GU3NIeCKrue U XUMHUUYECKHE CBOMCTBA.
KpyroBopor a3zora B mnpupome. AMMHAK, €ro
¢du3znueckre 1 XMMHYECKHE CBOMCTBA, TIOJTyUYEeHHE
u npuMmeHeHue. Conu aMMOHUS, UX PU3NYECKHE U
XUMUYECKHE CBOICTBa, MIPUMEHECHHUE.
KauecTBeHHass peakuuss Ha HOHBI aMMOHHS.
A3oTHas KHCIIOTa, €€ TMoyydeHue, (pu3udyeckue u
XUMHUYECKHE CBOMCTBa (oOmme Kak
peACTaBUTENS KJlacca KHCJIOT u
cneruuueckue). Mcnonb3oBaHME HHUTPATOB U
colieii aMMOHHS B KayeCTBE MHHEPAIbHBIX
yIOOpEHUT. XUMHYECKOE 3arpsA3HEHUE
OKpYy)Karolmen cpeabl COCAMHEHUSMH  a30Ta
(KUCTIOTHBIE TOXKIH, 3aTPA3HEHHUE BO3/1yXa, TOYBbI
u BOJIOEMOB). docdop, aJUIOTPOIIHBIE
Momudpukauun  docdopa,  ¢usmyeckue - U

xumuueckue cpoictBa. Oxcun dochopa (V) u
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docdhopHas kucnoTa, GU3NYECKUE U XUMUYECKUE
CBOMCTBa, nonydenue. Mcnonb3zoBanue gocdaron
B KQUE€CTBE MUHEPATbHBIX yI0OpEHUI.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

O3nakomiieHne ¢ (PU3NUYECKUMU CBOMCTBAMHU
azora, ¢ocdopa U uUX coenUHEHUU (BO3ZMOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
OzHakomiieHHe ¢  o0pa3uaMd  a30THBIX H
dbochopHBIX yI0OpEHUH.

[lonyyenue, cobupanue, pacrno3HaBaHUE U
U3y4YeHHEe CBOMCTB aMMHaKa.

B3aumonencTBrue KOHLIEHTPUPOBAHHOW a30THOU
KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB).

JlaGopaTopHBIE€ ONBITHI:

[IpoBeneHNEe KAaueCTBEHHBIX pEAKUHMil Ha HWOH
aMMoHus U docdaT-uOH, U M3yYCHHUE MPU3HAKOB
UX MPOTEKAHUS.

[Ipaktuueckas pabora Ne 3: [lonydyenue ammuaxa,
WU3YUYECHHUE €0 CBOWCTB.

Brruucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEAKLIAN

OCHOBHBIE BUBI ICATEIBHOCTH 00y4YaIOIINXCs

OOBsCHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB 3J€MEHTOB VA-
IPYIIIBI U UX COCAMHEHUMN C YUETOM CTPOEHHUS X aTOMOB.

XapakTepu3oBaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB a30Ta
u dochopa U UX COCAUMHCHHMH (aMMMaKa, COJEH aMMOHUS, a30THOM KHCIIOTHI,

HUTpaTOB, okcusa Gocdopa (V) u pocopnoii kuciaotsl, hocdaToB), cnocoObl X
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MOJTy4eHUs], MPUMEHEHHE U 3HaYCHHUE B IPUPOC U JKU3HU YETIOBEKa.
Onpenensate HOHBI aMMOHUS U (hocaT HOHBI B pacTBOPE.

OOBACHATH CYIIHOCTh SKOJOTMYECKUX MPOOJIeM, CBSI3aHHBIX C HAXOXKICHHEM
coeMHEeHUM a3ota u Gocdopa B OKpyKarolieh cpee.

[ImaHupoBaTh W OCYIIECTBIATh HA TMPAKTHKE XUMUYECKHE OSKCIIEPUMEHTHI,
MIPOBOJINUTH HAONIONCHUs, JENaTh BBIBOJABI MO pE3yslbTaTaM JKCIIEPUMEHTa MPHU
pOBEACHUN J1a00PaTOPHBIX OMBITOB U MPAKTHUECKON paOOTHI.

CrnenoBarb mpaBuiiaMm 0e30nacHOM pabOThl B J1aOOpAaTOPUU MPHU UCIOJIb30BAaHUU
XUMHAYECKOH MOCYIbI U 000PYAOBaHUS.

[Tpon3BOANTH BHIYUCICHUS IO XUMHYECKUM YPABHCHHSIM.

Hcnonp30BaTh TpH  BBIOJIHEHWH YYEeOHBIX 3aJaHUN TEKCThl y4eOHUKa,
CIpaBOYHBIE MaTepuaibl (MEPHOJUICCKYI0O CUCTEMY XUMHYECKHX AJIeMEHTOB /l.
W. Menneneesa, TabIUIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH W COJIel B BOJE,

ANEKTPOXUMHUYECKUHN PsiJi HAPSHXKEHUH METaIOB)

Ob6mas XapaKTePUCTHKA XHMHYECKHUX 8
jeMeHTOB IVA-rpynnsl. Yriepoa u KpeMHUUH

H UX COCANHCHUA

OO6mast xapakTepucTuka 371eMeHToB [V A-rpynrbl.
OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepHBIC
CTENIEHU OKHUCJIEHUS. YTJEepoJ, aIOTPOIHbIE
Monu(UKalUY, pPacupoCTpaHEHUE B MPHUPOJIE,
busnueckue u XUMUYECKHE CBOMCTBA.
Ancopb6musi. KpyroBopoT yriepoga B mpupoe.
Oxcunpl yriiepoaa, ux GU3NIECKUE U XUMHYECKHE
CBOWCTBA, JEHUCTBUE HA JKUBBIC OpPraHU3MBI,
NOJIyYEHUE U MpPHUMEHEHHE. OKOJOTHMYECKUe
poOeMBbl, CBSI3aHHBIE ¢ OKcuaoM yriaepoaa (IV),
TUNoTe3a ria00aJbHOTO TMOTEIJICHUS KJIMMAaTa,

MapHUKOBBIN 3PdexT. YronapHas Kuciaota u eé
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COJIM, UX (PUBMYECKHE U XUMHUYECKUE CBOMCTBA,
noinyyeHue W npumeHeHue. KadecTBeHHas
peakiusi Ha KapOoHaT HWOHBL. Hcnonbs3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE,
OPOMBIIIJIEHHOCTA W CEJIbCKOM  XO3SUCTBE.
[lepBoHauanbHble TOHATUS OO0 OpPraHUYECKUX
BEI[ECTBaX KaK O COCIMHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, alleTUJICH, JTaHOJ, TJIMIICPHH,
yKCyCHast kuciota). [lpupogHbie HUCTOYHUKH
yTI€BOJIOPOJIOB (Yyroib, MPUPOAHBIM ra3, HEPTH),
NPOAYKTHI UX nepepaboTku (OeH3WH), UX pOJib B
ObITy ¥  TNpoOMBINUICHHOCTH. [loHsATHE O
OMOJIOTMYECKA BaXXHBIX  BEIIECTBAaX: KHUpPaAX,
Oenkax, yrieBoJax — W HMX POJH B IKU3HH
YeJIoBeKa. MarepuanbHoe €JIMHCTBO
OpPraHMYEeCKUX M HEOPTraHUYECKUX COCAUHECHUM.
Kpemuuii, ero ¢usnueckue W XUMHUYECKHE
CBOICTBA, MOJTy4YEeHUE u MIPUMEHEHHUE.
Coenunenuss kpemHus B mnpupoge. OoOmme
npencrapinenuss o0 oxkcuge kpemHus (IV) u
KPEMHHUEBOM KHCJIOTE. Cunukarsl, 179.
UCIIOJIb30BAHUE B ObITY, MEJIULINHE,
MPOMBIIIUICHHOCTH. BaXHEWIlne CTPOUTEIbHBIC
MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
KEeJIe300€TOH. [Tpo6iembl 0e301macHOro
UCIIOJIb30BAHUSl CTPOUTEIBHBIX MaTEpUaJiOB B
MTOBCETHEBHOM KU3HMU.

XUMHYECKUN SKCTIEPUMEHT:

JlemoHcTpanuu:
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Mogenn KpHUCTANIMYECKUX PEMIETOK —ainMasa,
rpadurta, Qymiepena.

O3HakoMJIeHHE C  MPOLIECCOM  aAcopOLMH
PacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM
Y yCTPOMCTBOM IIPOTUBOrasa.

O3HakoMJIeHHE C MNOPOAYKLIHMEN  CUIMKATHOU
MPOMBIIIEHHOCTH (Buneomarepuansi:
CUJIMKATHAsI TPOMBIIIIEHHOCTB ).

Mogenu MoJIEKyJl OPraHM4YECKUX BEIIECTB.
JlaGopaTopHBIii OTBIT:

[lonyyenue, cobupanue, pacrno3HaBaHUE U
U3Yy4YEHUE CBOMCTB YTJIEKUCIIOro rasa.
[IpoBeneHrne  KA4yeCTBEHHBIX  peakluid  Ha
KapOOHAaT W  CWIMKAT-UOHBI W  U3Yy4YCHHE
NPU3HAKOB UX MIPOTEKAHUS.

[IpakTruueckue paboOTHI:

Ne 4. TlomyyeHue yriaekucioro rasa, H3y4yeHHE
€ro CBOKCTB.

No 5. Pemienue skcnepHMMEHTalIbHBIX 3a4ay 10
TemMe  «Baxnenmme — HemeTamipl M MX
COEIMHEHUSD)

Brruncnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEAKLIAN

OcHOBHEBIE BHUABI ACATCIIBHOCTH 06yqafoumxc;1

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB 3jieMeHTOB [VA-
TPYHIIBI K UX COCIMHEHUH C YYETOM CTPOCHUS UX ATOMOB.

XapakTtepu3oBaTh (PU3UYECKHE M XHMHYCCKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepojia ¥ KpeMHUSI U UX COCAUHECHHUHN (OKCHIOB YIJIepoaa, YroJbHON KUCIOTHI,

KapOOHATOB, OKCUJA KPEMHUS, KPEMHUEBOW KHUCIIOThI, CUJIMKATOB), CIIOCOOBI UX
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IIOJIy4YEHNs1, IPUMEHEHNE U 3HAUEHUE B PUPOJE U )KU3HU YETIOBEKA.

OOBICHATH NPUUNHHO-CIIE/ICTBEHHYIO CBSI3b: CTPOEHUE BEUIECTBA — CBOWCTBA —
IIPUMEHEHUE — HAa IIPUMEPAX COCANHEHHUH YIIepo1a U KPEMHUS.

Onpenensate KapOOHAT- U CUIIMKAT-UOHBI B PACTBOPE.

OOBSCHATh CYIIHOCTh ASKOJOTMYECKUX MPOOJIEM, CBSI3aHHBIX C HAXOXKJIECHUEM
YIIEKUCIIOTO Ta3a B OKPYXKAKoIIEH cpelie.

[lonTBepkaaTh OCOOEHHOCTHM COCTaBa OPraHWYECKUX BEILECTB NpPUMEpPaMHU
OPOCTBIX COEAUHEHUN (MEeTaH, STaH, STUJICH, ALETWIECH, 3TAHOJ, TJIMLEPHH,
YKCyCHasi KHCJIOTa), B3aMMOCBSA3b HEOPTraHWYECKUX COEJIMHEHMH Yriepoaa |
OpraHWYECKUX BEIIECTB.

OnuceiBaTh poJib OEJKOB, KUPOB M YIIEBOJAOB B ()YHKIHOHUPOBAHUM >KUBBIX
OpraHU3MOB, COCTaB MPUPOJIHBIX HICTOYHUKOB YTIJIEBOJOPOAOB, UX POJIb B OBITY U
IPOMBILIJIEHHOCTH.

[TpoBOAUTE BEIYMCIIEHUS 110 YPABHEHUSAM XUMUYECKUX PEAKIIUI.

[InaHupoBaTh M OCYHIECTBIIATh HA IMPAKTHUKE XUMHUYECKUE SKCIEPUMEHTHI,
IPOBOAUTH HAONIONCHHMS, JeNIaTh BBIBOJIBI MO pe3yJbTaTaM JKCIEPUMEHTa MpH
POBEJICHNH J1a00PATOPHBIX OMBITOB U MPAKTUYECKUX padoT.

CrnenmoBath mpaBujiaM Oe3omacHoOi paboThl B 1abOpaTOpUM MPHU HCIOJIb30BAHUH
XUMHYECKOU MOCYIbI U 000PYAOBAHUS.

Hcnonb3oBaTh TMpH  BBIIOJHEHUH Yy4YEOHBIX 3aJaHUN  TEKCThl y4yeOHMKa,
cupaBouHble MaTepuaisl (Ileppoanyeckyro cCUCTEMY XUMHUYECKUX 3JI€MEHTOB /I,
N. MenneneeBa, Ta0iuIly pacTBOPUMOCTUA KHUCIIOT, OCHOBAaHWUW M COJICH B BOJIE,

ANEKTPOXUMUYECKUM psii HAIPSIKEHUN METAIIIIOB)

20 Bcepoccuiickue
MPOBEPOYHBIC
paboThl. XUMUS

000 «AKnace»

3 |MeTaqbl H HX cOeIMHEHUS

Xumusg 9 kiacc
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®I'AOY IO
«AxanemMus
MuHIIpOCBELLEH

nst Poccuny

DNEeKTPOHHBIN
o0pa3zoBaTeIbHBI
151 pecypce
«JlomamHaue
3ajgaHus. XuMusl
8-9 xnacce» AO
HM3natenbcTBO

«HpOCBGHICHI/IC»

Tpenaxep
«O0nako
3HAaHUU. XUMUSA

9 xmacc 0OOO

«DusukoH JIad»

Xumusa 9 xiacce

000

«Doxchopa»
XUMUs 8-9
KITACCHI

AOY BO

MI'TIY
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Xumus 9 kace
000
«CBEPOBPA30
BAHHWE»

bubonuoreka
MDOIIT
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMMIHaaa
IKOJIbHUKOB

https://vos.olimp

lada.ru

MoCKOBCKas
oJIMMOHAaga
IKOJIbHUKOB

https://mos.olim

piada.ru

OO01mre cBONICTBA METALJIOB

OO0mrast XapakTepUCTHKAa XUMHYECKUX AJIEMEHTOB
— METaJUIOB Ha OCHOBAaHMM HUX IIOJOXECHHS B
Ilepnognyeckon cUCTEME XUMHUYECKUX
snemeHnToB J[.MI. MeHneneeBa U CTpOEHUA

atroMoB. CTpoeHME MeTauIoB. MeTamnueckas
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CBA3b W  METAUIMYECKass  KPUCTAJUIMYECKas
pemeéTKa. DIEKTPOXUMHUYECKUN DSl HANPSHKEHUN
MeTajsioB. PU3NYEeCKre U XMMUYECKUE CBOMCTBA
metaiioB.  OOmme  cmocoObl  MOJyYEHHUS
MeTauioB. IloHsATHE O KOppO3WHM METAJIOB,
OCHOBHBIE CIOCOOBI 3alIUTBl X OT KOPPO3HH.
CnnaBel (cTanb, YyryH, AIOpaTIOMUHHMI, OpoH3a)
U UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

OO6pa3ipl METAJUIOB U CILJIABOB.

N3ydeHne pe3yiapTaToB KOPPO3UM  METAJIOB
(BO3MO’KHO MCIIOJIb30BaHUE BUACOMATEPUATIOB).
JlaGopaTopHBIE OMBITHI:

OznakomiieHHe ¢ oOpa3llaMu METaIOB |
CIUTaBOB, UX (PU3UUYECKUMU CBONCTBAMHU.
Breruncnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEAKIU, €CIIU OAUH

U3 PEareHTOB COJICPKUT MPUMECH

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

PackppiBaTh CMBICTT H3y4YaeMbIX MOHATHHA W MPUMEHITh 3TU TMOHATHS TPU
ONMCAaHUU CBOWCTB BEUIECTB U UX MPEBPALICHUM.

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB METAIJIOB
Y UX COCIMHEHUN C YYETOM CTPOCHUS X ATOMOB.

XapakTepu3oBaTh CTPOCHHE METAUIOB, 00mue (Qu3ndeckne W XUMUUYECKHE
CBOWCTBA METAJUIOB.

XapakTepu30BaTh O0IIME CIIOCOOBI MOTYUYECHHS] METaJIIOB.

OnuchIBaTh CIOCOOBI 3AIUTHI METAJIJIOB OT KOPPO3UH.

CrnenoBath mpaBuiaM 0e30macHoi paboThl B J1abOpaTOpUM MPU HCIOJIb30BAHUU
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XUMHYECKOU MOCYIbl U1 000PYAOBAHUS.

IIpon3BOAUTH BBIUMCIICHUS 110 YPABHEHUAM XUMHWYECKUX PEAKLUU, €CIU OJUH U3
pEareHToB COACPIKUT IIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B MMape WM rpyriIe.

Hcnonb3oBaTh TMpH  BBIIOJIHEHUM Y4YeOHBIX 3aJaHUN TEKCThl y4yeOHMHKa,
cupaBouHble MaTepuaisl (Ilepruognyeckyro cucTeMy XUMHUYECKUX 3JeMEHTOB Jl.
N. Menneneesa, TabauIly pacTBOPUMOCTH KUCJIOT, OCHOBAaHUI U COJIEH B BOJE,

BHGKTpOXI/IMI/I‘IeCKI/Iﬁ paa HaHpH)KCHHfI MeTaJ'IJIOB)

3. 16
Ba:kHeiliimne MeTalJbl 1 UX COeIUHEHUSA

2
[Ilemounsie METAJLJIBI; MOJIOKEHUE B
[Tepunonnueckoii CUCTEME XUMHUYECKUX

snementoB J[.MI. MengeneeBa, cTpoeHHE UX
aTOMOB, HaXOXJeHHE B mpupoae. Puznuyeckue u
XUMHUYECKHE CBOWCTBa (Ha MpPUMEPE HATPUS H
Kayusi). OKCUZIBl U TUAPOKCUJIBI HATPUS U KaJusl.
[IpuMeHeHre  MIEJIOYHBIX METAUIOB M HX
coeaquHenui.  lllemoyHo3eMeNnbHBIE  METaJlIbI
MarHum u KaJIbLIMM: MOJIOXKEHHE B
[Tepunoauueckoit CHUCTEME XUMHUYECKHX
anemenToB JI.MI. MengeneeBa, cTpoeHuE HX
aTOMOB, HaXOXJEeHUE B mpupojae. OU3ndeckue u
XUMHMYECKHE CBOMCTBA MarHusi M KaJIbLIus.
Baxwueiimue coenuHeHus — Kanublus — (OKCH,
TUAPOKCHA, coii). JKECTKOCTh BOJBI U CIIOCOOBI
e€ ycTpaHeHUs. AJIIOMHUHUM: TIOJOXXEHHUE B
[Tepunoanueckoit CHUCTEME XUMHUYECKHUX
snemeHntoB [[.M. MeHnneneeBa, CTpoeHUE aTroMma,

HaxOoXJeHue B npupone. Dusznueckue
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XUMHUYECKHE CBOMCTBA altOMHHUSA. AMGOTEpHBIC
CBOWCTBA OKCHAA M THUIPOKCHAA AIIOMHHUA.
Kenezo: nmonoxenue B Ilepuoanueckoit cucreme
xumMuueckux dnaemeHTtoB .M. Menneneena,
CTPOEHUE aTOMa, HaxXOXKJIEHUE B MPUPOJIE.
Ou3nMyYecKue M XHUMHYECKHE CBOICTBa Keiesa.
Oxkcuapl, runpokcunbl u conu xeneza (II) wu
xenesa (III), ux coctas, cBOWCTBA U MOJTyYCHHUE.
XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

Oco0eHHOCTH B3aUMOJICHCTBHS OKCH/IA KAJTbIUS U
HATpUS C BOJOW (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEPHAJIOB).

OkpaiivBaHue IIaMEHN MOHAMU HAaTpHsl, Kalus U
KaJIbLIUS (BO3MOXHO UCITIOJIb30BaHUE
BUJICOMATEPHUATIOB).

HccnenoBanme cBOMCTB KECTKOM BOBI.

IIpoiecc  ropeHust  keie3a B KHUCIOPOJIE
(BO3MO>KHO MCITOJIb30BAHUE BUICOMATEPUAIIOB).
JlaGopaTopHBIE OTIBITHI:

[IpoBeneHrne KadyeCTBEHHBIX PEAKIUN Ha HOHBI
(Maruus, KaJblus, aTIOMUHUA, ITMHKA, xene3a (11)
u xene3a (III), meau (II), onucanue npu3HaAKOB UX
POTEKAHUS.

HccnenoBanne ampOTEpHBIX CBOMCTB THIPOKCHIA
ATIOMHUHUS U TUAPOKCHUAA IIUHKA.

[IpakTrueckue paboThI:

No 6. XKEcTkOCTh BOABI U METOBI €€ YCTPAHECHUSL.

No 7. Pelienue 3KCHEpHUMEHTAJIbHBIX 3a7ad IO
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TeMe « BaxkHelnue MeTaajbl U UX COSTUHEHUS.
Brruuciaenus:

[0 YPABHEHUSAM XUMHUYECKUX PEAKIUN, €CIIU OAUH
U3 pEeareHTOB JaH B H30BITKE WU COJCPKUT
IIPUMECH;

MacCOBOM JI0JIM BBIXOJIa MPOJIYKTa PEAKIUU

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6yan-OIJ_II/IXC$I

OOBsCHITH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB DJIEMEHTOB METAJIJIOB
U UX COCIMHEHUH B TPYINaxX ¢ Y4ETOM CTPOCHHS UX aTOMOB.

XapakTepu3oBaTh (U3UYECKHE W XUMHUYECKHE CBOMCTBAa TPOCTHIX BEIIECCTB
METaJUIOB U HX COCIUHECHHH (OKCHUIIOB, THJIPOKCHJIOB, COJIei), CIOCOOBI HX
MOJIYYEHUsI, IPUMECHEHHUE U 3HAUYCHHE B TIPUPOJIC U )KU3HHU YEJIOBEKA.
VYcraHaBnuBaTh MPUYUHHO-CIICJICTBEHHYIO CBSI3b: CTPOCHHE BeIleCTBA —>
CBOICTBa — MPUMEHEHUE — HA MPUMEpaxX N3y4yaeMbIX BEIIECTB.

Pacrio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMN HOHBI METAJJIOB: MarHws,
KaJIbLIMsI, TFOMUHMS, ITUHKA, sxene3a (I1) u xenesa (I11), menu (II).

Jloka3biBaTh aM(pOTEpPHBIM XapaKTep OKCHAOB M THAPOKCUIOB ATIOMUHUS H
IIUHKA.

[ImanupoBaTh W OCYIIECTBISATh HA TMPAKTUKE XUMHUYECKHE HKCIEPUMEHTHI,
MIPOBOJUTH HAOMIOACHUS, JENaTh BBIBOJBI MO PE3yJbTaTaM 3KCIEPUMEHTA TPH
MIPOBEICHUN JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT.

CrnenoBath mpaBmwiIaM 0e30macHOM pabOThHI B J1aOOpAaTOPUU TMPU MCTIOIB30BAHUU
XUMHYECKOU MOCYIBI M1 000PYAOBAHMUS.

[Tpon3BOIUTH BHIUUCICHUS 110 XUMUYECKUM YPABHEHUSIM.

YyacTBOBaTH B COBMECTHOM pabOTE B Mape WIM TPYIIIE.

BoicTpauBaTh pa3BEPHYThIE NUCHMEHHBIE W YCTHBIE OTBETHI C OMNOpPOM Ha
nH(popMaILUIo U3 yyeOHUKA U CIPABOYHBIX MaT€pUaIoOB, FPaMOTHO UCIIOJIb30BATh

M3yYECHHBIN MMOHITUHWHBIN anmapar Kypca XuMuu

4 | Xumus M OKpyKaOIAsa cpeaa 3 Bcepoccuiickue
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IPOBEPOYHBIE
paboThl. XUMHUS

000 «iIKnace»

Xumuss 9 knacc
Or'AOY  JIIO
«Akanemus

MuHIpOCBELIEeH

ust Poccuny

DNEeKTpOHHBIN
00pa3oBaTeIbHBI
151 pecypce
«Jlomanaue
3amaHusg. XUMHSI
8-9 xmacce» AO
N3naTeascTBO

«IIpocBemienue»

Tpenaxep
«O0mmako
3HAaHUU. XUMUA

9 xmacc OOO

«DusukoH JIad»

Xumust 9 kiacc
000
«Dokchopa»
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Xumusi 8-9
KJIaCChI
'AOY BO
MITIY

Xumus 9 knace
000
«CBEPOBPA30
BAHHWE»

budnuoreka
MDOIII
https://uchebnik.

mos.ru/catalogue

Bcepoccutickas
oJIMIHaaa
[IKOJIbHUKOB

https://vos.olimp

lada.ru

MoCKOBCKas
oJIMMOHAaga
IKOJIbHUKOB

https://mos.olim

piada.ru

XuMuS ¥ OKpY:Kaouias cpeaa
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BemecTBa 1 Matepuasbl B OBCEIHEBHOM KU3HU
yesoBeKa. be3onacHoe UCIoab30BaHUE BELIECTB U
XUMHYECKUX peakuuid B ObITy. IlepBas momours
OpM XHMHYECKHX O0XOrax M  OTpaBJICHUSX.
XUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Cpeabl
(mpenenbHast JNOMyCTUMAs KOHLICHTPALIM
BEILECTB. POJIb XUMHUU B PEIIEHUH DKOJIOTUYECKUX
npooseMm.

XUMHUYECKUN IKCTIEPUMEHT:

JlemoHcTpanuu:

N3yuenue 00pa3noB  MarepuasioB  (CTEKIIO,

CILIaBbI MCTAJIJIOB, ITOJIUMCPHBIC MaTCpI/IaHBI)

OCHOBHEIC BHUABI ACATCIBbHOCTHU O6y‘{aI-OIIII/IXC$I

XapakTepu3oBaTh pOJb XUMHUH B PA3TUYHBIX cepax AEesTEIbHOCTH JIOACH,
OCHOBHBIE BEIIECTBA M MATEpUAJIbl, NMPUMEHSEMbIE B JKH3HU COBPEMEHHOIO
YEJI0BEKa.

OOBsICHATH yCNOBUS 0€30MaCHOTO HCMOJb30BAHUS BEHIECTB W XUMUYECKUX
peakIuii B OBITY.

AHanu3upoBaTh W KPUTUYECKHM OIEHWBATh HMH(POPMALMIO O  BIUSHHUH
MIPOMBILIJIEHHOCTH, CEJIBCKOIO XO3fMCTBA, TPAaHCHIOPTAa W Jp. HAa COCTOSHHUE
OKPY’KAIOIIEH CPEBI.

YMeTp 0Ka3bIBaTh MEPBYIO MOMOIb IIPU XUMHUYECKUX 0KOraX U OTPABIICHHUSX.
[IpuHUMaTh yyacTHE B OOCYKIEHHUU MPOOJIEeM XMMHYECKOW U HKOJIOTHYECKOU
HAIPaBJICHHOCTH, BBICKA3bIBATh COOCTBEHHYIO TMO3UIUIO MO TpodiemMe u

npeajiaratb BO3MOXHBIC ITYTH e PCUICHUA

Pe3epBHOe Bpems 3 yaca

Hroro 68 yacos

6. CAHACTEMA OLHEHKHU JOCTUXXEHHUS OBYYAIOLLIUMUCSA
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INNIAHUPYEMBIX PE3YJIBTATOB OCBOEHHUSA OBPA3OBATEJIBHBIX
INPOI'PAMM HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
YUYEBHBIN IPEJMET «XUMMUSI»
Ha ypokax XMMUU OIICHMBAHUIO TMOJJIEXKAT CJACAYIOIHNEe crernupuuecKue
YMEHUS:
gvloe/isimb  CYIIECTBEHHBIE MPU3HAKUM  OCHOBHBIX  XMMHYECKUX  IOHSATH;
uUCnonb308ams TOHATHS JJI1 OOBSICHEHUsS] OTHEIbHBIX (DAKTOB U SIBJICHUN;
8b10Upams OCHOBaHUSI U KpUTEpUU JUIsl  KJacCU(PUKAIIUK BEIIECTB
U XUMUYECKUX PEAKIU;
yCmaHasnueams TNPUUUHHO-CIICJICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3YUYECHUS;
npumenams B TPOLECCE IO3HAHUS IIMPOKO HCIOJNb3YEMBIE B XHUMHUU
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIU (XMMHYECKUM 3HAK — CHUMBOJ
dJIeMEeHTa, XUMHUecKas (hopMylia, ypaBHEHUE XUMUYECKOU PEaKIIim);
npeobpazoevleamo MOJICJIbHBIE TIPEJICTABIICHUS] TPU PELICHUU
yueOHO- T03HABATEIbHBIX 33/1a4;
8bIAGIAMb U XAPAKMEPU3068aMb CYILIECTBEHHbIEC NMPU3HAKU U3YYaE€MbIX BEILECTB U
XUMUYECKUX PEaAKIUI;
8bINOIHAMb PACUETHI MO XUMHUYECKUM (GOpMYyJIaM U YPaBHEHUSM XUMHYECKUX
peaKumii;
NIIAHUPOBAMb U NPOBOOUMb XUMHYECKUIN SKCIIEPUMEHT.
Jlnst opraHW3anuyd TEKYIEro OICHUBAHUS O0pa30BaTENbHBIX pE3yJbTaTOB Ha
YPOKaxX XMMHUHU MOTYT IPUMEHSATHCS
YCMHbIU ONpoC C UCHOJIb30BAHUEM CHUCTEMBI CIEIUATbHO MOJOOPAHHBIX YCTHBIX
BOIIPOCOB;
NUCbMEHHbIY ONnpoc HA OCHOBE CHUCTEMBbl 3aJaHUM PA3JIMYHOW THUIIOJOTHUU U
YPOBHS CIIO)KHOCTH JUUISI OLICHKM YCBOCHHMSI OTAEIBHBIX 3JIEMEHTOB COJEP/KAHUSA
KOHKPETHOM TEMbI, B TOM YHCIIC 33aJaHUW, UMEIOLIUX XapaKTep «MBICICHHOIO
AKCHEPUMEHTA», KOTOpble TPEOyIOT OT OOydYarolluXcs MNPUMEHEHUsS 3HAaHUU B
HOBOM KOHTEKCTE WJIM JJIsl PEIICHHS] HECTAaHAAPTHBIX 3a/1a4;

BBIIIOJIHCHUC NpAKMuUu4ecKux pa60m, IMO3BOJIAIOINKUX OLNCHHUBATH YMCHMA pa6OTBI C
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XAMHYECKUMHU BEIIECTBAMU U JIA0OPAaTOPHBIM 000pYyIOBAaHWEM, TPHUMCHEHHUE
TEOPETUUYECKUX 3HAHUN Ha MTPAKTHKE.
B cuny pasHooOpasus GopM H METOJOB TEKyIlee OlEHUBAHUE YYEOHBIX
JTOCTHKEHUN 00y4aronInXcs MO3BOJISET:
— OCYHIECTBIIATH NU(PDHEPEHIIMPOBAHHBIN MOAX0 K O0YyUaIOIIUMCS C IEJIbIO
BBISIBJICHUSI MX CIIOCOOHOCTH K TPUMCHCHUWIO 3HAHWUW B Pa3IUYHBIX CHUTYAIUAX,
TOTOBHOCTH K CAMOKOHTPOJIIO U CAMOOIIEHKE PE3YJIbTaTOB CBOMX JOCTH)KCHUM;
— BBISBJISATH TIPUYUHBI 3aTPYAHCHUN 00ydaromuxcs npu paboTe ¢ yueOHbIM
MaTEepUaJIOM;
— CIeIUTh 3a XOJOM IIpolecca OO0ydeHUs M 10 Mepe HEOOXOAUMOCTH
OTIEPAaTHBHO KOPPEKTHUPOBATh (OPMBI €ro OpraHu3aluu, OCOOCHHO B YacTH
CaMOCTOSITEIIbHOM MO3HABATEIBHON JEATEILHOCTH 00yYatoIInXCsl.
TemaTudeckoe OIICHMBAHHE MPEIMETHBIX PE3yJbTATOB [0 XMMHUHU HAIIPaBJICHO Ha
KOMIUIEKCHYIO OILIEHKY 3HaHMM W YMEHUH OOydalolluXCsl TOCJe 3aBepIICHUS
U3Yy4EHHsI OTPEeIeTICHHON TeMbl MK pasjienia yueOHoil mporpammbl. OHO MOMOTaeT
YUUTENIO ONPEACIUTh YPOBEHb YCBOCHUS MaTepHalia U TOTOBHOCTh 00yYalOIIUXCS
K  JajJbHEWIIEMy  U3Y4YEHHUIO  MpeaMera, a  TakkKe  CKOPPEKTHUPOBAaTh

o0Opa3oBaTeIbHBIN MPOIIECC IS JOCTHKEHHUS TYUIINX PE3YIbTaTOB.

OueHnBaHue YCTHBIX OTBETOB

OpnHoli W3 TpaJWIMOHHBIX (OPM TPOBEPKH 3HAHWK W YMEHHH OOyJaronImxcs
ABIAETCS YCTHBI ompoc. K MeTomam yCcTHOTO KOHTPOJIS OTHOCATCS: Oecena,
paccka3 ydYeHHKa, OOBSICHEHHUE, KOMMEHTHPOBAHHE TEKCTa Y4YEOHHKA, UYTCHUE
CXEMBbI, COOOIIEHUE. YCTHBIM OINPOC HUCIOIb3YETCS B XOAE Pa3IUYHbIX THUIIOB
YPOKOB, Yallleé B Hayajie ypoKa C IeJIbI0 aKTyaJIu3alliyd 3HaHUM, HEOOXOAUMBIX JJIsI
M3y4YE€HUsI HOBOI'O TEOPETHYECKOrO MaTepHUalia, a TAKXKE B KOHIE YpOKa I
MIEPBUYHOTO KOHTPOJISI ¥ 3aKPEIUICHUS MOJIYYEHHBIX HA YPOKE 3HAHUM.

B kadecTBe OCHOBHOIrO HMHCTPYMEHTApHsSl YCTHOTO OIPOCAa BBICTYIIAET CUCTEMA
BOIIPOCOB, IIOCTPOEHHBIX HA OCHOBE KOHKPETHBIX JJEMEHTOB COJAEPKaHUA

HN3y4YCHHOI0O Marcpuaia, 00 HOBOT'O Marcpualia, IMOoAJICKAIICTO 3aKpCILICHUIO.
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ConepxaHue BONPOCOB YUYWUTENb OINpEAEHseT € YYETOM IOATOTOBIEHHOCTH
oOy4Jaromuxcs Ha MOMEHT U3YUYEHUSI COOTBETCTBYIOIIETO MaTepHaa.
[Ipy oLEHMBaHMM YCTHOIO OTBETAa OOYYAIOLIErocs Ha IOCTaBJIEHHBIM BOMPOC
1e71ecO00pa3HO MPUMEHSTD CIAEAYIOLINE KPUTEPHUHU:
OtMeTKa «5» CTaBUTCA TP YCIOBHUH, €CIIU 00yJaroIuiics:
— JIaeT IOJHBIA apryMEHTUPOBAHHBIN OTBET, U3JIOKECHHBIN B OIPEICIICHHON
JIOTUYECKOM MOCIIEI0BATENIBHOCTH;
— JEMOHCTPUPYET MOHUMAHHUE CYIIHOCTH COOTBETCTBYIOIIMX XHUMHYECKHX
NOHSTHM, 3aKOHOB M TEOPHil, UCHOJB3yeT MX BO B3aMMOCBSA3M ISl OOBSICHEHUS
paccMaTpUBAEMBIX SIBJIEHUN U CBOMCTB M3y4aeMbIX BEILIECTB;
— YCHEIIHO pEAM3yeT IIOJYYEHHBbIE paHee 3HaHHWS A [OCTPOECHUS
BBIBOJOB M 00OOIIEHUI.
OtMeTKa «4» cTaBUTCA NP YCIOBHUH, €CIIU 00yJaroIIniics:
— NaeT OTBET, JONMYCKAKIIMI HEKOTOpPhlE HETOYHOCTH B TOJIKOBAHHHU
CYLTHOCTH (JAaKTOB U SIBIIEHUH, O KOTOPBIX UJIET PEUb;
— CaMOCTOSITEJIbHO YCTPAHSAET UMEIOIIHNECS B OTBETE HETOUHOCTH.
OtMeTKa «3» CTaBUTCA MIPHU YCIOBHUH, €CIIU 00yJarOIIHiics:
— JIAeT OTBET, KOTOPBIN MO COJAEPKAHUIO B OOJBIIEH YacTH yIOBIETBOPSIET
TpeOOBaHUSM K OTBETY Ha OTMETKY «4», HO JOIyCKaeT OIMUOKH TMpHu
UCIIOJIb30BAaHUH TEOPETUUYECKOTO M (PaKTOJIOTHIECKOT0 MaTepuarna;
— HE JEMOHCTPUPYET YMEHHMS 10 YCTAHOBJICHUIO CBS3U MEXIY U3YYCHHBIM
paHee U HOBBIM TEOPETUYECKUM MaTEpPUAJIOM;
— 3aTPYIHSACTCS B IOCTPOSHUHU BBIBOJIOB U 000OIICHUIA;
— JOIYIIEHHBIE OINOKN UCTIPABIISIET C IOMOILBIO YUUTEIS.
OTMeTKa «2» CTaBUTCA MIPH YCIOBUH, €CITH 00YJIarOIHIACS:
— Jla€T HEBEPHBIN OTBET;
— IIOKa3bIBACT OTCYTCTBHE 3HaHUHI COOTBETCTBYIOIIMNX

MOHATUN ¥ 3aKOHOMEPHOCTEM;

= HEBEPHO INPHUMEHSAET W3Y4YCHHBIE TOHATHUA, 3aKOHBI M TEOPUM U1

OOBSICHEHHS paccMaTpuBacCMbIX SIBIICHUM 1 CBOMCTB HN3y4aCMbIX BCIICCTB,
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— 3aTPYAHACTCS B HCIIpaBJICHNHA AOIMYIICHHBIX OIHO0K KakK

CaMOCTOATCIIbHO, TaAK U C IIOMOIIBIO YUUTCIIA.

OueHuBaHHe NUCHMEHHBIX PadoT

B mnpaktuke mnpemomaBaHWs XHUMHHM B paMKax TEKYIIEr0O W TEMaTHYEeCKOTO
KOHTPOJISI 3HAHWH WCIOJB3YIOTCS pa3lHyHble TMHCBMEHHBIE 3amanus. llpu
BCEM pa3HOOOpa3WMM MNHUChbMEHHBIC 3aJaHHUA CXOJHBI 1O CBOCH IIENIEBOM
HaNpaBJICHHOCTH, CYTh KOTOPOH 3akiio4yaeTcs B TOM, YTOOBI HE TIPOCTO
YCTAaHOBUTh, YTO 3HAIOT U YMEIOT OOydJaromuecs, CKOJIBKO OO0ecreyuTh
OOBEKTUBHYIO OIEHKY TOT'0, KaK M B KAaKUX B3aUMOCBS3AX OHHU MOTYT NMPUMEHSThH
NOJTyYeHHbIC 3HAHUS W yYMEHHUsS ISl aHalnu3a, OOBSICHEHUS W MPOTHO3ZUPOBAHUS
PAa3JIMYHOrO POJia SIBJICHUM.

OxapakrepruzyeM 0cOOEHHOCTH OLIEHUBAHHUSI HEKOTOPHIX BUJIOB 3aJaHHIA, KOTOPHIC
TPAJIULIIMOHHO HCIONB3YIOTCA JUIsl TMPOBEJEHUS OLICHOYHBIX TMPOLEAYp B

paMKaX TCKYIICTO U TCMAaTHYCCKOTI'O KOHTPOJIA 3HAHMU.

XUMHYeCKHU JTUKTAHT.

XUMUYECKUNA AUKTAHT COCTOUT U3 MEPEUYHS BOMPOCOB, MPOBEPSIONINX 3HAHUS Ha
PENPOYKTUBHOM YPOBHE, TPEOYIOMMX OBICTPHIX M KpaTKUX OTBETOB. Hampumep:
3HAHHWE CHUMBOJIOB XHMHYECKHX OJJIEMEHTOB, (OPMYJI W Ha3BaHUHA BEIICCTB,
TEPMHUHOJIOTHUH U TIP.

[Tpu oneHMBaHUY XUMHUYECKOTO JUKTAHTA 11e71eCO000pa3HO MPUMEHSTH CJICTYIOIINE
KpUTEPUU:

O0TMeTKA «5» CTaBUTCS MPH YCIOBUH, €CIIM OOYYAIOMIUNUCS BEPHO 3aMCHIBACT OT
95 no 100% oTBeTOB;

oTMeTKa «4» CTaBUTCS MPH YCIOBUH, €CJIM OOYJAIOMUKUCS BEPHO 3aMCHIBACT OT
80 10 94% OTBETOB;

0TMeTKa «3» CTaBUTCS MPH YCIOBUHU, €CIU OOYYAIOIIMUICSA BEPHO 3alKMCHIBAET OT
60 10 79% OTBETOB;

OTMeTKA «2» CTaBUTCS NPU YCIOBUM, €CJIM OOYYaAIONIIMIICS 3alUChIBAET MEHEE
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60% OTBETOB.

TecTupoBanue.

MO’XHO BBIICIUTH OCHOBHBIC BHJIBI TECTOBBIX 3aJaHUi, KOTOPBIC HCITOJIB3YIOTCS
IUIS IPOBEPKHU 3HAHUHN M YMEHUI 00y4aronuxcs M0 pa3IuyHbIM TEMaM:

C BBIOOPOM OTBETA/OTBETOB (Mpe/IaraeTcsi BbIOpaTh NPaBUIIbHbIE OTBET/OTBETHI U3
NPEIJI0’KCHHBIX BADUAHTOB);

C KOPOTKMM OTBETOM (TpeOyeTcs JaTb KpaTKWid OTBET Ha
BOIIPOC WJIH BBITIOJTHUTH 33/1aHNE B HECKOJIBKHUX MIPEIOKCHHSIX );

Ha COOTBETCTBHE (HYXHO YCTaHOBUTH COOTBETCTBHE MEXKAY JJIEMEHTaMH JIBYX
MHO>KECTB);

Ha TIOCJICJIOBATEILHOCTh (TPeOyeTCsl pacCTaBUTh OJJIEMEHTHI B TPABHIBHOU
TIOCJIEIOBATEIHHOCTH).

[lenecoobpa3HO MPUMEHUTH HOPMATHBHOE JIUXOTOMHUYECKOE  OLIEHUBAHUE
pPE3YNbTATOB BBIMIOJIHEHUS KaXXJIOTO TECTOBOIO 3a/IaHMsI, HANpaBIEHHOTO Ha
IIPOBEPKY YCBOCHHS OJTHOTO DJIEMEHTA COACP>KaHUS.

[Ipumepnass mkama mnepeBoja Oamia B OTMETKY  (pa3palaThiBaeTcsi B
o0pa3oBaTeIbHOM OpraHu3aIlum):

OTMeTKA «5» CTaBHTCS IIPU YCJIOBHH, €CIM oOydwaromuiics HaOpan ot 85 n1o
100% ot obOmiero uncia 0amios;

OTMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CIM oOywaromuiics Habpan or 65 10
84% ot 00111eTO YKciIa 0AJIOB;

OTMeTKa «3» CTaBUTCS TPHU YCIOBUH, eciu oOywaromuiics Habpan ot 50 mo
64% oT 00111€ero yncia 0aioB;

OTMeETKA «2» CTaBUTCS MPHU yCIOBUH, eciiu oOydaronuiics Habpan meree 50% ot

o01ero uncia 0auios.

OHeHI/IBaHI/Ie PelICcHUA PACIYCTHBIX 3a1a4.
Pacuernrbie 3aJa4u I10 XHMMHHM B CUCTCMC OLCHHBAHUA HI'PAIOT BAXXKHYIO POJIb B

OLICHKC YPOBHA ITIOHMMAaHMU " YCBOCHUA Marcpualia 06y‘laIOIHI/IMI/IC$I.



117
OHM TO3BOJISIIOT NMPOBEPUTH HE TOJBKO 3HAHUE TEOPETHUYECKUX OCHOB XUMUH,
HO U YMEHHME MPUMEHSATh UX Ha MPAKTUKE, TPOBOAUTH PACUETHI, aHAIN3UPOBATH
pe3yabTaThl M JeNaTh BBIBOABL. PacyeTHble 3alaud MOTYT BKJIOYATh B CeOA
pelieHre  ypaBHEHHH XUMUYECKMX peakUuuid, pacdyeT Macchl, o00beMa,
KOHIIEHTPAILIMU BEIIECTB, a TAKXKE ONMPEACICHUE APYTUX XUMUYECKUX MMapaMETPOB.
PacyeTHpie 3amaun MOMOTarOT pa3BUBATH JIOTMYECKOE MBIILUICHUE, YMEHUE
paboTaTh C JAHHBIMU UM IPUMEHATHh TEOPETUUYECKHUE 3HAHUS Ha MPAKTHUKE.
IIpy olleHMBaHMU MUCHMEHHBIX PEIICHUM PACUETHBIX 33a7a4 PEKOMEHAYETCS IO
BO3MOKHOCTH Ha BCEX dTarax UCIOJIb30BaTh 0000IIEHHBIC KPUTEPUH OIICHUBAHUS
takux 3aganud B KHWMM OI'D (Ha  ypoBHE OCHOBHOIO  OOIIEro
o0pa3oBaHus) MO XUMHUHU.
Pemienne pacueTHOM 3aJaud  MOPEANOJaracT  BbINOJHEHUE  OMNPEICICHHON
IIOCJIEIOBATCIIBHOCTH JIOTUYECKHUX JeUCTBUH C buznIecKuMu
BEJIMUMHAMHM HA OCHOBAaHMM COOTHOIIEHWH BEUIECTB — YYACTHUKOB PEAKIIHH.
B 3aBucuMOCTH OT yCJIOBHUS 3aJayd KOJHUYECTBO TAKUX JIOTMYECKUX JACHCTBUMI
MOET OBITh pa3nuyHbIM. [l03TOMY TIpH OIICHWBAHMHM Ba)XKHO YYHUTBIBATh TO, KaK
00ydJaromuiicsT BBICTpAMBAET HYXHYIO TOCJIEAOBATEIBHOCTh ITHX IEUCTBUH, U
OLICHMBATh KaXJIO€ U3 BBINIOJHEHHBIX JACHCTBUI, KOTOpoe OyAeT SBIATHCS
AJIEMEHTOM OTBETA.
OOBEKTOM OIICHUBAHUS PEIICHHS PACYETHBIX 3a/1a4 SIBJISIOTCS:
1) NPEeIMETHBI pe3ynbTaT — CPOPMUPOBAHHOCTH YMEHHUS MPOBOJUTH
pacueTsl 10 YPaBHEHUIO XUMHYECKOW PEAKIINY;
2) METanpeIMETHBIE PE3yIbTaThl — CHOPMHPOBAHHOCTH YMEHUN CTPOUTH
JIOTUYECKUE PACCYXKACHUS, CAMOCTOSTENILHO BHIOMPATH CIIOCO0 pelieHus yueOHOoM
3a1a4M.
Jlornueckue JEUCTBHS, KOTOpPbBIE SABISIIOTCS HEOOXOAUMBIMU JUIsl PEIICHUs
PaCUETHOM XMMUYECKOM 3a7a4¥ 110 YPABHEHNUIO XUMHUUYECKOW PEAKIINU:
1) COCTaBJICHUE YPaBHEHUS XHMHWYECKOM pEaKUuH, O KOTOPOHM HJIET
peYb B YCIIOBUU 3aJa4U;

2) ONPEAEIEHUE COOTHOIIEHUS KOJIMYECTBA BEMIECTB — NPOMOPLHMOHATBHON
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3aBUCUMOCTH, KOTOpas YCTaHABIMBAETCS B COOTBETCTBHUHU C
KO3 (pULIIEeHTaMU B YpaBHEHUU PEaKLUu;
3) HAXO0XKJIEHUE UCKOMOU (PU3NUECKOIl BEITUYUHBI.
Kaxmnoe normueckoe peiictBue oreHuBaeTcs B 1 Oami, cymMmapHbiii Oasmi 3a
BEpHOE penieHue 3a1auu — 3 6aa. Takoil pUHLIMI KPUTEPUATILHOTO OLICHUBAHUS
1eaecoodpa3eH Ha MEepBBIX ATanmax (OPMHUPOBAHUS YMEHHUS pPELIATh PACUETHBIE
3ajaun. B mpouecce u3yyeHuss yd4eOHOTO MpeamMeTa «XHUMHUS» HCIONb3YIOTCS
3aJlaHus, YCJIOBHE KOTOPBIX JOMOJHSAETCS HOBBIMU JJIEMEHTAMHM 3HAHUM, YTO
NPUBOJNT K YBEIUYCHHIO KOJMYECTBA YUYEOHBIX NEHCTBUI, HEOOXOMMMBIX IS
pelieHus pacyeTHou 3aaauu. [Ipu 3TOM CXOJHBIE 10 CBOEMY XapakTepy ydeOHbIe
JEUCTBUS, HAMPUMEpP HAXOXKJEHHE Macchl (00BbeMa) BEUIECTB IO HM3BECTHOMY
KOJIMYECTBY BemiecTBa (M HA00OPOT), MOTYT IOBTOPSTHCS TNPUMEHUTEIBHO K
HECKOJIbKMM BeIIecTBaM. B 93ToM cllyyae Takuhe JACMCTBHUS 11e71eco00pa3Ho
ounennBath B 1 Oami. K kpurepusiMm OLIGHUBAHMS PEIICHUS PACUETHOMU
XUMHYECKOM 3a7ayd  MOTyT OBITh OTHECEHBl CIEIYyIOIIHe IO0Ka3aTesH
MBICIIUTEIHHOU JIEATETbHOCTH:
1) NOHMMaHWEe  XUMHUYECKOM  CYyIIHOCTH  Tmpolecca  (cocTaBieHUE
YpaBHEHHS] XUMHYECKOU PEaKIINH );
2) YCTAaHOBJICHWE  MPOTOPIMOHAIBHOW  3aBUCUMOCTH  (COOTHOIIEHUS)
MEX/Ty KOJIMYE€CTBOM BEIIECTBA YYACTHUKOB MPOIECCa BO B3aUMOCBSI3U;
3) NPUMEHEHHE  COOTBETCTBYIOIIUX  CIIOCOOOB  BBIYHCIICHUS

3aTaHHON (PU3UYECKON BEITMYHHBI.

PekomenayeTcsi NPUMEHSTh IORJIEMEHTHOE OIICHMBAHHUE PELICHHUS PacueTHBIX
XUMUYECKUX 3a/1a4:
BEPHO 3aIllMCaHbl TPU dJEMEHTa oTBeTa — 3 Oaiia; BEpHO 3allMCaHbI /1B JIEMEHTA
oTBeTa — 2 Oayia; BEPHO 3alKCaH OJIMH AJIEMEHT oTBeTa — 1 Oai;
BCE AJIEMEHTHI OTBETa 3anucanbl HeBepHO — 0 OasoB.
Jlnis onpeneneHus ypoBHS c(pOPMHPOBAHHOCTH y OOyYAIOUIMXCS YMEHHH penaTh
pacueTHble XMMHYECKHE 3a7aud MPU W3YYCHUU KaKIOM TEeMbl PEKOMEHIYETCs

MMpOBOAUTH KPATKOBPCMCHHLBIC IIMCbMCHHBIC pa6OTBI, 3aaHus KOTOpOfI BKJIIO4YAIOT



119

paCUYCTHBIC 3a/1a4u pasHOIr'o YpPOBHA CIIOKHOCTH.

KparkoBpeMeHnHasi npoBepo4yHas padora.

[To mepe wm3yueHus 000H TEMBI Kypca XHMHH TIPOUCXOJIUT «HAKOILJICHUE
3HAHWHA, a TaK)Ke YMCHHHA NMPUMEHATh MX B PA3TMYHBIX YYCOHBIX CUTyamusax. B
IIEIIX OIEHKH YMEHHUH MPUMEHSTh MOJIYYCHHBIC 3HAHUS B CUCTEME M B3aUMOCBSI3H
1eaecoo0pa3Ho UCMOJb30BaTh KpaTkoBpeMeHHbie (10—15 MuUHYT) mpoBepouHbIe
paboThI, BKIIFOYAIOIINE HEOOJIBIIOE KOJUYECTBO 3aaHUI Pa3HBIX THUIIOB U YPOBHS
cnoxHOCTH. KpaTkoBpeMEHHBIC MPOBEPOYHBIC PAOOTHI IMO3BOJISIOT OICHHTH
c(OpPMHPOBAHHOCTh HECKOJBKMX B3aUMOCBS3aHHBIX TIOHATHH B MpoIecce
U3YUYEHUS OTJEIbHBIX MOTeM/OJI0KOB.

KpaTkoBpeMeHHbIE TPOBEPOYHBIC padOTHI MOTYT COZACPIKATh 3aaHUs, TPEOYIOIIHE
COCTaBJICHUS YPaBHEHUH XMMHYECKUX peakmui (Hampumep, 3aJaHus Ha
XapaKTepUCTUKY CBOMCTB H3y4YaeMbIX BEIIECTB, T€HETHYECKYIO CBS3b MEXKIY
BEIIECTBAMHU DPA3JIMYHBIX KJIACCOB), a TaK)K€ pacueTHble XMMUYECKHUE 3a/Jaud U
npyrue Tunbl 3agaHuil. KomuuecTBo 3amanmii B paboTe 3aBUCUT OT THIA H
CJIOKHOCTH BKJITIOYEHHBIX 33JJaHUN U OT BPEMEHH, OTBOJIMMOTO Ha UX BBIMOJIHEHUE.
[IpumepHas mkana mepeBoja Oamia B OTMETKY  (pa3pabarbiBaeTcs B
o0pa3oBaTeIbHOM OpraHu3aIlum):

OTMeTKAa «5» CTaBUTCS TIpU YCIOBHH, €CIW oOOydarmwuiics Habpaa oT
85 1o 100% ot obOmiero yncia 0aIoB;

OTMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CIM oOywaromuiics Habpan ot 65 10
84% ot 00111eTO YKciIa 0AJIOB;

OTMeTKa «3» CTaBUTCS TPHU YCIOBUH, eciu oOywaromuiics Habpan ot 50 mo
64% ot 00111€ero urciaa 0ajlIoB;

O0TMeETKA «2» CTaBUTCS MPHU yCIOBUH, eciiu oOydaromnuiics Habpan meree 50% ot

o01ero uncia 0auios.

TemaTnueckas KOHTPOJIbHadA paﬁoTa.

dopmoit OLICHUBAaHUSA YYEOHBIX IOCTHKEHHH B paMKaxX U3y4YeHUs
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TEMBI WK pa3jieia Kypca XUMUU SBIISIETCS KOHTPOJbHAs padoTa.

[Tpu OpraHW3allii W JaJlbHEHIIEM OIICHUBAHUM KOHTPOJBHBIX
paboT 10 XMMUHU CHadaja ONMPEACISTIOTCS MOIXO0IbI K MOCTPOCHUIO KOHTPOIHHOU
paboThI, a 3aTeM K OTOOPY KPUTEPUEB OIICHUBAHMS KaK OTACIbHBIX 3aJaHUH, TaK U
BCel paboThI B L[ETIOM. 3amaHusi KOHTPOJIBHOM paboThI
OpPHUEHTHUPOBAHBI Ha TIPOBEPKY OCHOBOITOJIATAOIITUX DJIECMEHTOB
colepKaHUs  Kypca XUMHHM W CPOPMHUPOBAHHOCTH  TPEIAMETHBIX U
METANpeIMETHBIX yMEHHMHA oOydarmommxcs. KOHTpOJNBHYIO paboTy ciaeayer
UCIIOJIb30BaTh TI0 3aBEPIICHUM HM3YYCHHS TEMBI IIEIMKOM, a HE OTIEIbHBIX
noareM/0JI0KOB,  M3y4aeMblXx Ha  ypokax. J[Ig  KOHTponbHOW  paboOTHI
OTOMpacTCs caMblii 3HAUMMBIH Matepuaia Tembl. 110 CBOCH THUIIOJIOTHH 3aJIaHHS
KOHTPOJIbHON pabOThI aHAJIOTUYHBI 33]JaHUSAM, KOTOPBIC HCIIOJIB3YIOTCS TPH U3YUCHHH
KOHKPETHBIX TEM.

Pexomenagyem CIENyIOINe KpUTEpUH Ui TepeBoda  oOuiei
CYMMBbI HAYHCIIEHHBIX 0aJJIOB B OTMETKY MO MATUOAUIBHOMN TIKaJIe:

OTMeTKa «5» CTaBUTCS NpPU YCIOBUH, eciu oOydaromwuiics HaOpan oT 85 Ao
100% ot obOmiero yncia 0amios;

oTMeTKa «4» CTaBUTCS TPH YCJIOBHH, €CIM oOydJaroniuiica Habpanm ot 65 1o
84% ot 00I111eTO YHCciIa 0AJJIOB;

OTMeTKAa «3» CTaBUTCS TPH YCJIOBHH, €CIM oOydaroniuiicas Habpanm ot 50 mo
64% oT 00111€ero yncia 0aioB;

OTMeTKAa «2» CTaBUTCS MPHU yCIOBUH, eciiu oOydaromnuiics Habpan meree 50% ot

o01ero uncia 0auios.

OuneHka npakTU4YeCKOH padoThI

BreimosiHeHne mpakTHYECKHUX padoOT mpeAmnosaraeT KOMIUICKCHYIO — OIICHKY
00pa3oBaTeIbHBIX JOCTHKCHUN 00yUJarOIIUXCS ¢ YUETOM B3aMMOCBS3U OTISIbHBIX
MOKa3aTese.

KontponupyembiMu  pe3ynbTaTaMH  BBINOJHAEMBIX  JICHCTBUUA  SIBJISTFOTCS

3HAHMEBBIN U I[C?ITCHBHOCTHLIﬁ KOMITIOHCHTBI, KOTOPBIC IIPCACTABIICHEI B Ta6J'II/II_[e.
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3aJaHHBIX BCIICCTB

CMECH; HU3MEJIbUCHHE TBEPABIX
BEILECTB; pacTBOpeHUE

BEIIIECTB B BOJIC U T. ]I.)

3HAaHUEBbIA KOMIIOHEHT Onenka |/lessTeIbHOCTHBIA KOMIIOHEHT |OLeHKA
(0anJIbI) (0anIbI)

1) 3naHme  yaboparopHbIX|1 1) ColnroieHne npaBmil

Croco0oB MOJIyYeHUS] Oe3omacHOil ~ pabOTHI npu

KOHKPETHBIX BEIIECTB, 3HAHUE BBITIOJTHEHUN XUMHYECKUX|

GU3HUECKMX W XUMHYCCKHUX| OTIBITOB

CBOWCTB  BEIIECTB, KOTOPHIC

cieayer YYHUTHIBATH npu

BBIOOpE HEOOXOAMMOTO CII0Cc00a

X coOMpaHus

2) 3nanue (Qusnueckux ull 2) Cobntonenue npaBuil

XUMHYCCKUX CBONCTB BEIICCTB, paboTel ¢ J1abOpaTOPHBIM

KOTOpBIE CJIeNyeT YYHUTHIBATH 000pyZOBaHUEM TMPU MOHTAXKE

npu  BBIOOpE  HEOOXOAMMOTO puOOpPOB

criocoba ux cobupanus

(MeTomamu BBITECHEHUS]

BO3yXa MW BOJBI) M IS

T0Ka3aTeIhCTBA HATHYUs

MOJIYYEHHBIX BEIIECTB

3) 3uanue ycnoBuil npoTexkanusl 3) I'pamotHoe obGecneuyenue|l

XUMHYECKUX MIPOIIECCOB, YCIOBUWA NI TIPOBEACHUS

MCIIOJIB3YEMBIX JIJISl TIOJTYYCHUS XUMUYECKUX IPOIIECCOB

151 HCCIIEI0BaHUS CBOWCTB (HarpeBaHue PEaKIHOHHOMN
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4) Vcnonp3oBanne Xumudeckom|l 4) Ocymectenenue|l
CUMBOJIMKM [l COCTaBJICHUS] HAO0JII0ICHU 3a XO0ZI0M
(GopMyJ1 BEIIECTB M ypaBHEHUU npouecca, (UKCHUPOBAHUE |
OCYIIECTBIISIEMBIX XMUMHYECKHUX| OMMCAHKE €r0 Pe3yIbTaTOB
peakuun

5) dopmyaupoBanue(l 5) CocraBienue ordyera ol
BBIBOJOB W 00OOIIEHUN T10 MpOJIeJIAaHHON paboTe
pe3ynbTaTam MIPOBE/ICHHBIX|

HWCCIICJOBAaHUU

MakcuMaJIbHbIM UTOroBbIi Oasur; 10

OTMeTKAa 110 IITHOAIUILHOHN IIIKAaJIE:
«5» — 9-10 Gayu10B

«4» — 7-8 OamoB

«3» — 5-6 Oa10B

«2» — MeHee 5 0amioB

OuennBaHue MPOEKTHOM U UCCJIEI0BATEIbCKOI 1eSITeIbHOCTH

[IpoexkTHass W ucCcienoBaTeNbCKasg NEATEILHOCTh (POPMUPYET Yy OOYyHaArOIIHUXCS
CIIOCOOHOCTh JIEWCTBOBATh CAMOCTOSITENIbHO, WHUIMATUBHO W OTBETCTBEHHO,
UCTIONIb3Ys TpPEIMETHbIE 3HAHUSA B KAdyeCTBE HMHCTPYMEHTa JUIsl PEIICHUS
npoOiembl. Y4yeOHas TPOEKTHAas W HCCIEAOBATENbCKasl JESITENbHOCTh JTOJDKHA
3aBepIIaThCsl MATEPUAIbHBIM  MPOJAYKTOM: MAaKETOM, MOJIENbI0, OTYETHBIMU
Matepuaiamu (B Cilydae TIpPOCKTa), NIHUCHBMEHHBIM oTdeToM (pedepaTom,
AHAJUTUYECKUMU MaTepuaJaMu, CTEHIOBBIM JIOKJIAJIOM U Ap.).

OO0si3aTeNbHBIM  YCIOBUEM TMPOEKTHOM M HCCIEAOBATEIbCKOW JIESITEIbHOCTU
SBJISIETCS BEICHUE AHEBHMKA, B KOTOPOM OTPa)aroTcsl BCE ATalbl pabOThI, 3a/1aun
JUISL KaXJOro JTalna U MPOCIEeKUBACTCS aJIrOPUTM padOThl HaJl MPOEKTOM
WIn HCCIIEIOBAHUEM. Xon HKCIIEPUMEHTA u €ro pE3yIbTaThI
(UKCUPYIOTCS B MPOTOKOJIE.

,HJIH OLCHKH PE3YJIbTAaTOB IIPOCKTA WK HCCICIOBAHHA HGO6XOI[I/IMO HCIIOJIBb30BaATh
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3apaHee pa3paOOTAHHBIE OLICHOYHBIE JIMCTBI C BO3MOXHOCTBIO y4Ye€Ta CTEIECHU
CaMOCTOSITEJIbHOCTH, y4dacTus pabOThl B TpYyIIE, COOTBETCTBUS BBIOPAHHBIX
METOJOB, ILIeJIENoJaranus, (QopMylIMpOBaHUS MpoOJIEMbl W 3aJaud  padoTHI,
paboThl C HICTOYHUKAMU MH(OPMALIUU U TIP.

HrtoroBass oneHka MO MPOEKTY U HCCIEHOBAHUIO JOJKHA CKJIAAbIBATHCS U3
CYMMBI OaJlJIOB 3a Ka)/blil 3Tan paboThI.

HapaMempbl OYCHUBAHUA I/ZPOGKWIHO'MCC]Z@OOSClme]leKMXpa60m

Ne  (Copep:kanue Kputepuu oueHuBaHus Bcero

0a/1J10B
1 Bbi0op TeMbl 1 paboTa 00y4aroIerocs (0-10)
1.1 |AxryansHOCTh TeMbl 0 — He 0003HAYCHa; 0-1

1 — obocHOBaHa

1.2 [[loctaHoBKa 0 — He oOo3HaUeHa; 0-1

HpO6H€MBI/FI/IHOT€3I>I 1 — rumore3a yeTko 0003HaUCHA

1.3 |Uenmemonaranue 0 — He o0Oo3Haueno win ueiap He0-2

COOTBCTCTBYCT T'MIIOTC3C;

1 — memu o0003HAYEHBI, COOTBETCTBYIOT
TUTIOTE3E;

2 — menu o00O03HAYEHBI, COOTBETCTBYIOT
TUIIOTESE, 3aa4u IIOCTABJIECHBI,

COOTBCTCTBYIOT LICIIH

1.4 Metonnl 0 — Her; 0-2
1 — Ha3BaHO, HO HET MOJIPOOHOTO OIMHMCAHMUS;

2— omMcaHo MOIPOOHO, JETaTBHO

1.5 |BrmonHeHue 0 — HeT; 0-2
PabOTHI. 1 — pe3ynbTaThl TPHUBEICHBI, HO  HE
Pe3ynbTaThl. MMOKa3aHO, KaK MOJYYCHBI,

Br1BOIBI 2 — omMcaHo, KakK BBIIIOJHEHA padoTa,

4CTKO BBIACJICHBI  PC3YyJIbTAThbl, CACJIAHbI
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BBIBOTBI
1.6 |Cunomcuc 1 — CcaMOCTOSITeNIbHOCTh; 1 — 4YeTKOCTH0—2
CTPYKTYpPBI
2 Bamura (0-10)
2.1 ['pamoTHOCTH Ul — TpPaMOTHOCTb H 0-5
YCTKOCTh CTPYKTYPUPOBAHHOCTh BBICTYIUICHUS;
BBICTYTUICHUSI 2 — IOCJIEI0BaTEILHOCTD, YETKOCTD;,
3 —  COACpXKaTeNbHOCTh, BCE OCHOBHOE
W3JI0’KEHO, CYTh PaOOThI YETKO BBIJICIICHA
2.2 |[cnoip30BaHue 0 — HE UCITOJb30BAJINCE; 0-2
Mpe3CHTAIUM, 1 — OBLIN, HO oOydJaromuincs HE
TIEMOHCTpAIIHi MCITIOJIb30BaJT UJTM UCTIOJIb30BaJl HEYMEIO;
2 — rpaMOTHOE M YMECTHOE HMCIOJIb30BaHUE;
[pe3eHTAIUU u/uiu JIEMOHCTPALINH
IpaMOTHBIE, HATJISITHbIE
2.3 |OTBeTHI Ha BONIPOCHI () — HE CMOT OTBETUTh HM Ha OJIUH BOIpoc 1mo0—2
TeMe paboThI;
1 — OTBeTHl  HEYBEPEHHBbIC,  COJEpXKaT
OIIMOKH, HO B IIEJIOM YIOBIE€TBOPUTEIIHHO;
2 — oOTBeThl Ha 2-3 Bompoca IO TeMe
MPaBIIbHBIC, YBEPECHHBIE
2.4  |Camoopranmszaiusi (0 — HapyIIEH PETJIAMEHT; 0-1
1 —peraaMeHT coOroIancs
Pexomennyem CIeAylole KpPUTEpUU JUIsi TepeBojia  oOIieH

CYMMbI HAYHCJICHHBIX 0ayIoB B OTMCTKY I10 MATHOAJIBHOM IIKaJjIe:

OTMeTKAa «D5» CTaBUTCS NPH YCJIOBUH, €CIM oOydaroniuicsa HaOpan ot 85 1o

100% ot obmiero uncna 0amios;
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oTMeTKa «4» CTaBUTCS NpPU YCIOBUM, eciu oOydaromuiics HaOpan oT 65 A0
84% ot 00111eTO YK CIIa OAJIOB;

OTMeTKa «3» CTaBUTCS NpPU YCIOBUH, eciu oOydarommuiics HaOpan ot 50 go
64% ot 0o01Iero urciaa 0alioB;

OTMeTKAa «2» CTaBUTCS MPHU YCIOBUH, eciid oOydaronuiics Habpan medee 50% or
oO1rero yucia 0asios.

Ha ocHoBaHMM TpHUBEJEHHBIX PEKOMEHJAAIMI B 00pa3oBaTelIbHOM OpraHU3aluu
MOTYT OBITb pa3paboTaHbl W TOPUHSATHI CBOM KPUTEPUU  OLICHUBAHUS
OPOEKTHOM UM UCCIEIOBATEIbCKON JEATENBHOCTH OOYYaIOUUXCS C YYETOM
0COOEHHOCTEW OCHOBHOM 00pa3zoBaTEIbHOM MPOrpaMMbl, peaqu3yeMoil B JaHHOU

o0pa3oBaTeIbHON OpraHU3alMu.

7. Pabouast mporpamMma cocTtaBjeHa C ydyeToM mporpammbl Bocnutanus YY OO

«HGTpOBCKa}I oIKoJa»:

Ne Opranuzaius/KOHCYIbTallM}/y4acThe B MEPOIPUITUH

BxkaroueHue QJICMCHTOB BOCHHUTATEIIBHON pa6OTBI B YPOUHYIO

JeSITeTLHOCTD

1 [TpoekTHast NEATENBHOCTh HAayYHO-TIpakTU4ecKkas koHpepenmus «lllar B
HAYKY»

2 [IpoexTHast  MEATENBHOCTh  HAyYHO-TIPAKTHYECKass  KOH(EpEHIIHs

«I"OpU30HTBI OTKPBITUI

VYyactre B KOHKypcax, BAKTOPUHAX U T.II.

Yuactue Bo Becepoccuiickoi 0iMMnuajie MKoJIbHUKOB

JIeHb pOCCUICKON HAayKHU

[Ipoekt «bonblie, yem ypok!»

[TpoexT «HOOMIEHHBIN yPOK»

[IpenmeTHBIN pa3roBOp: HUHTEPECHBIE KEMCHI U3 IIKOJbHBIX MTPEIMETOB

O©| O N| o o | W

[Tnomanka «/luckyccuoHHbii ki1yo [1eTpoBCKOM HIKOJIBIY




		2025-09-06T23:23:32+0300
	Лещук Наталия Игоревна




