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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepaibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM NOa€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3zenaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE II€JIEH M3yUueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJIb UTparOT (POpMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3ydyeHnune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YYaOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMbI TI0 XMMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 mnoaxona k €€ msydeHnro. Coaep:kaHue CKIaAbIBACTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHSL:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOr0 MPUMEHEHUS U TOIYyYEHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEACTABIICHNUS] O XUMHYECKOM COCTABIIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJlaM TO3HaHWUS B Hayke. M3ydeHue XMMUU MPOUCXOIUT C MPUBICYECHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aloluid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUIHX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSITEIBHOCTH, OCBOGHUHM TpaBmi O€30MacHOTO OOpalleHHs C BEIIECTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IETH, KaK:

— (QopMHpOBaHHE WHTEJIEKTYyalbHO pPa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY NPUHSATHIO PEIICHHIH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM >KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMHH, TPUMEHATh HMX IpPHU PEIIEHUU MpoOJeM B TMOBCEJHEBHOW XHU3HU MU
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX s HM3y4yeHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAYK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie 1 Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHass Mmacca. B3auMoOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XMUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHusa. Knaccudukanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYJIOBAHHEM, U3YUCHHE U OMHCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢busnueckux (MJaBJIEHUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHW, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SIBJICHUH, HAOMIOCHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (ID),
U3y4YeHHE CIOCOOOB pa3JeieHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrnocoObl
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MOJIYYeHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bopopon — nsnemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputesib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10J1s BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoZiE€ U B KU3HU 4delioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywmiue (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COEAUHEHHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECICHUE COECPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
u3ydyeHue B3auMozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, MOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMBbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3WYECKUI CMBICH MOPSAKOBOTO HOMEpPAa, HOMEpPOB IEpuoaa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menzaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3yueHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOpPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3aKoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTrne 0 xXumMruyeckoM paBHoBecuu. DakToOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBINM  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBiieHue ypaBHEHUI
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OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUHUM C  KWCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHMs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIIEIOBAHUE DIEKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEd U  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuui  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIJIEJICHUE Ta3a, oOO0pa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX — [PUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHiCTBHE C METaUlaMU, HEMeTa/laMH, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHass KUCJIOTAa, XMMHUYECKUE CBOICTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHne XJIOpUIbl U HX
HAXOXJICHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (Pu3MyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuyeckrue). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakrepucTuka 3jeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyeckue u XMMHUYECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHMS,
uX pU3NYECKUE U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAaueCTBE MHHEpAIbHBIX
yI00peHnil. XuMUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJMoEMOB). Docdop,
aoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  aAJUIOTPOIIHBIE
Moau(puUKalMM, PpacIpoOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuasl yriepoja, ux
¢u3nuecKkue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MpPOOJEeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1y100anpHOrO MOTEIUIEHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKue U XMMHUYECKHE CBOMCTBA,
noJlyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeJKax, yriieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, TMOJYyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 0e30MmacHOr0 HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOICHUE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdart-
WOH W HAOJIOJIeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHUE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o reMe «BaxkHelnme HeMeTaUIbl U UX COEIUHEHUS).

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daemeHTtoB J[. N.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamnnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HarpsHKeHUH MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTalib, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MenaeneeBa, CTpo€HHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnyecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl 1
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe mIENOYHBIX METAUIOB MU  MX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoEHHE atoma, HaxXxoXAcHWEe B mnpupoae. DPusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMUS
MJJaMEHH WOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAJIbHBIX 3a71a4 1Mo TeMe « Baxknenime
METAaJJIbl U UX COCMHCHUSI.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XU3HM YelloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpY)KaroIeh cpeabl (MpeaeiabHas T0myCcTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu
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Peanuzamus MeXnpeaIMeTHBIX CBsI3€d MpH W3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPATIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAESATEIBbHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJCHHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAThCSl CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAllUM |
pacIIMpEHUE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU WH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpamJaaHCKOr0 BOCIMTAHUSA:

MPEJICTAaBJACHUS O COIMAJIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE M TIOCTYMKU CBOUX TOBApHUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOM pEaKlnH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH WU COCTABIISIONINE
OCHOBY [ TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAIPABJICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMO0OOpa30BaHHUIO, MPOEKTHOW U  HMCCIEN0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIO/IEHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii 1 Tpyla pa3InyHOTO Po/Ja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON NMpodheCcCUOHATBHOM ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTHYECKH II€JI€CO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00AJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW HX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAYUMBIC JJIs
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBbIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECTeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE paCCyXIeHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4éTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3y4aE€MbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIUpoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AaHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOIYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOM U
UCCJIEIOBATENHCKONU JEATEIbHOCTH UHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJId) IOUCKYCCHM) IIO
CyllecTBY  oOcCyXJaemMol  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3aauH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEPUMEHTa (11a00paTOPHOTO OMbITA,
1ab0paTopHOM pabOTHI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTrJIacOBaHUs
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI
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NEUCTBUN, CcrHenupuIecKue I TPeAMETHOW o0mactu «XUMUsS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOLTUXCS YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, pEeaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIA CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas J0Ji1 BEIIECTBA
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUH;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIUM;

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpsiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPDHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMUuHYy0 Qopmy Ilepuonnyeckoi
CUCTEMbl XHMMUYECKHUX JJIEMEHTOB: pa3iudaTh TMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMmuYeckux diemeHToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yruciio dJIEKTPOHOB
U pacTpeeieHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECCTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaAIICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTeMaTHU3alluo, KiacCu(UKaIHIO,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClleIoBaTh  NpaBWJIaM  MOJIb30BAHUS ~ XUMHUYECKOM  MOCylodW
7abopaTOpHBIM  000pYJIOBaHMEM, a TaKXKe IMpaBuUiiaM OOpaIlleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIWKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUHUH, TMPEAeTbHO JOIMyCTUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEILIECTB U YPABHEHUI XMUMHUUECKUX PEAKIIUM;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAUIMUecKasi) B HEOPraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKChIBAaTh U XapaKTEPHU30BAThH
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manele u  OoNbIIME TEPUOJABI, COOTHOCHUTH
000O3HaueHUsl, KOTOpbIE HMEIOTCA B TNEPHOJUYECKON Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieyieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOJOB U IIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



© MAOY I'umuazus Ne 86. Pagouasi nporpamMma y4eGHoro npeamera « Xumus. 8-9 kiiaccbn»

oOMeHa, YypaBHEHHUS pEaKUui, TMOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKIIHiA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIui;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO JJIeMEeHTa 1o (dopmyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHUSMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO0 TOJYyYEHHUI0O U COOMpPaHHUIO
ra3o00pa3HbIX BEIIESCTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uoaul-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEHNE, CUCTEeMaTU3allhio, BbISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. ITonstue o kucinorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.

Xumnueckas cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2
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[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c
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9 KIIACC
KonuyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LHOK
) . PYIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAVHCHUSA
Hroro no pazneny 25
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Pazgen 3. MeTa/iIbI M BX COeIUHEHU S

bu6nuoreka [IOK
3.1 06 i 4
HHE CBOHCTRA METALIOB https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
3.2 B i 16 1 2
QKHEUIITNE METAITBI M KX COCAMHCHUS hitps://m.edsoo.rw/7f4 12636
Uroro no pazaeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemecrBa 1 MaTepualsl B )KH3HU YE€I0BEKA 3 bubanoreka [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bu6 OK
PesepBHOe Bpems 3 nosmorexa 1

https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl

| [Ipenmer xumun. Posb XumMuu B KU3HH | bubnmnorexka HOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c

bubnnoreka IIOK

2 [TonsaTue o MeTo1ax MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227¢
[IpakTuueckast padora Ne 1 «IIpaBuia paboTsI
N bu6mmoteka [IOK
3 B J1a00paTOpuu U MPUEMBI OOpaIICHHUS C 1
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)

4 YucTteie BemecTBa U cMecH. CrocoObl | bu6nuoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Pa3nenenue

. . bubmuoteka [JOK
5 cMmeceil (Ha mpuMepe OYMCTKHU MIOBApEHHON 1
https://m.edsoo.ru/ff0d28c8
COIIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nommorexa [10

https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) | but6mmoreka [IOK
XUMUUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa [OK

P - https://m.edsoo.ru/ff0d2a6¢c
but6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuorexa [{OK
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Xumuyeckasi popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHOcHTENbHAsA aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniectBa. Mosb. MossipHast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKnue U XUMUYECKHE SIBICHUS. bu6mmoteka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycroBUs MPOTEKAHUS bubnmnoreka [HOK
XUMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust koimuecTBa, MacChl BEIIECTBA bubmuoteka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaeckux peakiuit
18 (coe I/IH(EHI/M a3JI0’KEHUS 3a1\IZe eHUS bubmmorexa LHOK
8 P > SAMCHIEHIT, https://m.edsoo.ru/ff0d334
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [TOK
H et Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTh3aIus 3HAaHUI
20 KonTtponbHast padora Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech ra3zoB. CocTaB Bo3myxa.
21 Kncn}cl)xo — DJIEMEHT U MPOCTOE BE y;(CTBO brbmorexa [OK
pol P HHECTRO- https://m.edsoo.ru/ff0d448e
O3oH
22 dusnvecKkue U XUMUYECKUE CBOMCTBA but6mmoreka [IOK
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KHCII0poJia (peakUy OKUCIICHHUS, TOPCHHUE).
TTonsaTue 00 oxcugax

CrniocoObI Moy4eHus KHUCIopo/ia B

https://m.edsoo.ru/ff0d4614

23 J1a00PaTOPUHU U IPOMBIIIIEHHOCTH bubmorexa LOK
patop P ' hitps://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TermnoBoit 3 HeKT XUMHUUESCKON PEaKIINH,
24 IOHATHE O T(ﬁlt)(bMOXI/IMI/IlIeCKOM paBHeHI/II/I buGnnorexa LHOK
P P : https://m.cdsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUUYCCKUX PEAKIIHIX
TormmmBo (HedTh, Yroiab 1 METAH).
25 3ar $I3H€}EI/I€(1];O3 ¢ a, CIIOCOOBI iro bubmmorexa LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[TpakTiueckas paborta Ne 3 o reme
26 «[lonyuenue u cobupanue KHUCIopoaa bubmmorexa LOK
ya N p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Boxopon — 351eMeHT U IIPOCTOE BELIECTBO. bubnmnorexka HOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 ®du3znvecKue U XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nuoreka [IOK
29 ITo € 0 KHCJIOTaX u CO
FUTTHE O KHCTOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B bubmmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonyuenue u codbupanure BOAOPOA buGnnorexa LHOK
i N p FIOPOAa, https://m.edsoo.ru/ff0d4£42
U3YYCHUE €T0 CBOWCTBY
bu6nuoreka [IOK
32 Mo i 00BEM Tra30B. 3aK0H ABOTaapo
TPIPHBIH ODBEM TA30B. JAKOH ABOTAAP https://m.edsoo.ru/ff0d542¢
33 Breruucienus 00b€Ma, KOJIUYECTBA BEIICCTBA bubmuorexa [{OK
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rasa 1o ero U3BECTHOMY KOJIYECTBY
BEIIIECTBA MIIH 00BEMY

Brruncnenus 00bEMOB ra30B 110 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LIOK
peartiui Ha https:/m.edso0.ru/ff0d5708
OTHOIIICHUH Ta30B
35 duzndeckre ¥ XUMHUYECKHE CBOMCTBA BOJIBI bubmorexa [IOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bu6mmoteka [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hackiennsie u
37 HEHACHI epHHHe paCTBO bI. MaccoBas moJist bubmorexa [IOK
H PACTBOPEL. A https:/m.edso0.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTuueckas paborta Ne 5 o reme
38 «IIpuroroBieHne pacTBOPOB C OIPEICIIEHHOM bubmorexa [TOK
P . . p p peat https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel paCTBOPEHHOTO BEIIECTBA
39 Konrtponsnas padora Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIaccudUKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorera LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nuoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
13 [Tonmy4yeHue u XMUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, Bbubnuoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ffOdfee?
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. bu6nmoreka [IOK
45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT
https://m.edsoo.ru/ffO0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka HOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KiIaCCaMU bubnnorexka HOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O0o0meHre U cucTeMaTr3ausa 3HaHUH
- . https://m.edsoo.ru/00ad9cb2
KonTtponsHast padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KJIacCUpUKAITTN
bubmmoreka [IOK
51 XUMHYECKHX 1eMeHTOB. [IoHATHE 0 rpynmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnueckas
bu6nuoreka [IOK
52 crucTtemMa XuMudeckux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepnonpl, TPYIIIEL, TOATPYIIIEI buGnnorexa LIOK
P » TPYITHIRL, TIOATPYIT https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
N3oTorsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000JI0YEeK aTOMOB
N but6mmoreka [JOK
55 anemenToB [lepuoguueckoii cucremsr /. U.

Menneneesa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHYECKOI'O 3JIECMCHTA I10

bu6nmoreka [IOK

n o
56 ero nosioxeHuto B [lepuoguueckoit cucreme hitps://m.cdsoo.ru/00adag24
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HAyKu U nipakTuku. /1. 1. bubnmnoreka HOK
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurblii ypok. O0001I€HIE U
P P . . bu6mmoteka [IOK
58 cucTeMaTru3anus 3HaHuk / Beepoccuniickas
https://m.edsoo.ru/00adb33c
poBepovHas pabora
KonTtponsnast padora Ne4 o reme «Ctpoenune
59 aroMa. XUMHA4YeCcKas cBA3bY» / Beepoccuiickas bubmorexa LOK
' p hitps://m.eds00.ru/00adb486
poBepovHas paboTa
60 DIIEeKTPOOTPULIATETHHOCTH aTOMOB bubnmnoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuoreka [IOK
1 4!
6 OHHAA XMMHIHcCKad CBAD https://m.edsoo.ru/00adac34
62 KoBanenTHas noisspHasg XxuMu4deckas CBSI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KosasenTHas HenmosipHas XUMHUYECKas CBSI3b bubnmorexa LOK
p https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
64 C
TCICHD OKMCIICHIA https://m.edsoo.ru/00adae28
65 OKHUCINUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubnmorexa LOK
peaKtt https://m.edsoo.ru/00adb076
66 OKUCINUTENIN U BOCCTAHOBUTEIN Bubmorexa ITOK
https://m.edsoo.ru/00adb076
b K
67 PesepBHeiit ypok. O600ICHHE U nommorexa [10

https://m.edsoo.ru/00ad9cb2
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cucTemMaTu3anus 3HaHuil o reme «CtpoeHue
aToMa. XUMHUYECKas CBSI3b)

68 PesepBHblit ypok. O60011eHNE U | bubnmoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bubnnoreka IIOK
1 chcTeMa XMMHUYECKuX dnemMeHToB [I. 1. 1
https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUHU CBONCTB
" bubmuorexa [JOK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka HOK
HEOPraHUYE€CKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4ueckoil CBSA3U M THIIBI | bubmmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 [ToBTOpeHue u yriryosieHre 3HaHUH |
OCHOBHBIX pa3/ieNioB Kypca 8 kjacca

6 Knaccuukanus XuMu4ecKkux peakiui mo | bubmuoreka [JOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiITHE O CKOPOCTH XMMUYECKON pEAKIIHH.

7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX 1 Bubmmorexa [IOK

P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE O XMMUYECKOM PAaBHOBECHHU.

g @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh 1 but6mmoreka [IOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTIO PaBHOBECHSI

9 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 but6mmoreka [IOK
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peaku

Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.

https://m.edsoo.ru/00adcade
bu6nuoreka [IOK

10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun buGnnorexa LIOK

P peaxt hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU
12 B CBETE IIPEACTABICHUN 00 bubmorexa LOK
pest ! https://m.edsoo.ru/00add5d8
AIEKTPOJIUTAYECKON JUCCOIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 DIIEKTPOJIUTHUECKON bubnnorexa LIOK
pel p https://m.edsoo.ru/00add8b2
IUCCOLINAIINT
14 IlonsTue o rmapoanse cojei bubmmorexa LOK
P https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 O0001IeHre 1 cUcTeEMaTH3aus 3HAHUI
m t https://m.edso0o.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [JOK
OKCIIEPUMEHTAIBHBIX 331391 https://m.edsoo.ru/00addbfa
KontponsHas padora Nel no reme

17 «DJIEKTPOIUTHYECKAS JUCCOIINALINS bubnnorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B pACTBOPAX»

13 OO01ast xapakTepuCTHKA TaJIOTeHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoA. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHUE bubnmorexa LOK

’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
IIpakTuyeckas padora Ne 2 o Teme
. bubmuorexa [{OK
20 «[TonyueHnue COMAHOM KUCTOTHI, U3yUEHUE

€€ CBOICTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM XUMHNYECKUX

21 €aKIIMii, €CIIM OJIMH U3 PEarcHTOB JIaH B bubamorexa LOK
PeaKti, A P A https://m.edsoo.ru/00ade488
n30bITKE

” OO6mas xapakrepucTuka 31eMeHToB VIA- bubmmoreka [JOK
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnoTponHsle MOIU(UKALIMY CEPBI.

23 HaxoxgleHHe CEPEI I/I(beé COCI[I/IHCI;){I/Iﬁ B buGnnorexa LHOK

p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA CEphI

24 CepoBojopoi, ctpocHHE, (U3HUECKUC U bubnmnoreka [HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

. bubmuorexa [JOK
25 (bu3nuecKre U XUMHUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XUMUYECKUE PEAKLINH, JIEKAIINE B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaIOIlEel Cpellbl COEAUHEHNUSMH CEPbI

7 BrrunciieHue MaccoBOM IOJIH BEIXOJA bubmmoreka [IOK
MPOAYKTa peakuuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-

)3 rpynmnsl. A30T, pacipocTpaHeHHE B bubmmoreka [JOK
npupoje, Gpu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NIECKue U XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTruyeckas padora Ne 3 o Teme

but6mmoreka [JOK
30 «IlonydyeHne aMMHuaKka, U3y4eHue ero

CBOWCTB»

https://m.edsoo.ru/00adf180
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A3OTHAas KUCOTa, €€ (hru3nuecKkue u

bu6nmoreka [IOK

31
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
1 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubmmoreka [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopuas
33 KHCIOTa, (PU3MUECKHE U XUMUYECKUE brbmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YIOOpEeHUH. 3arpsi3HEHNE bubmorexa LOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOITHOM cperbl hochaTamu
35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmnoreka HOK
¢u3nyecKkrue u XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmorexa [JOK
po0JIeMBbI, CBA3aHHBIE C OKCUIOM YIJepoia https://m.edsoo.ru/00adfebe
(Iv)
37 YronbHasg KUCIIOTa U €€ COU bubmorexa [TOK
https://m.edso00.ru/00ac006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriekucioro raza bubmorexa [TOK
i yr ) " https://m.edsoo.ru/00ae027¢e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O brbmorexa [OK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTiepo/ia
. bu6muoreka [IOK
40 Kpemnuuii u ero coequnenust 1

https://m.edsoo.ru/00ae080a
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[IpakTrueckas padota Ne 5. Permenue
SKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME

bu6nmoreka [IOK

41 .
«Baxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COCIIMTHCHMUSI
KontponbHas padota Ne 2 o Teme
. bu6nmoreka [IOK
42 «BaxkHelmue HeMeTaIIbl U UX
https://m.edsoo.ru/00ae0e18
COCITMHECHMUSI»
OO6m1ast XxapakTepruCcTHKa XUMHUYECKHIX

43 3JIEMEHTOB — METAJUIOB. MeTajuinyeckas bu6mmoteka [IOK
CBS3b U METAJINYECKasd KPUCTAIUINIECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBA METAJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH bubmorexa LOK

p p p https://m.edsoo.ru/00ael156
METaJJIOB
OO6mme crmocoOb! MOTYyYEHUsT METAJIOB.

45 CrmuiaBbl. BerauciieHust mo ypaBHEHUSIM bubmuorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB CONEPKUT MPUMECHU

46 IToHsATHE O KOPPO3NH METAIIIIOB bubnmorera OK

PP https://m.edsoo.ru/00ael1278
but6mmoreka [IOK

47 €JIOUHBIE METAJIIBI
1 https://m.edsoo.ru/00ae14b2

48 OKcHUAbl U THAPOKCHUIBI HATPUS U KaJIH bubmorexa TIOK

P P https://m.edsoo.ru/00ae14b2

49 [Iler0yHO3EMENBHBIE METAIIIIBI — KAJIBLIUNA U bu6mmoreka [JOK

MarHuu https://m.edsoo.ru/00aec15e8
N but6mmoreka [IOK
50 Baxuetinine coequHeHn KaJbIUg

https://m.edsoo.ru/00ael5e8
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51 O06001IeHre ¥ cucTeMaTh3alus 3HaHU 1
bu6nuoreka [IOK
52 JKécTkoCcTh BOMIBI U CIOCOOEI €€ yCTpaHEHUs 1
a yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padorta Ne 6 o Teme
53 "YKECTKOCTL BOABI 1 METOIEI €6 1 buGnnorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnnoreka IIOK
54 AmroMuHuH 1
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U | bubmuotexa [HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka LIOK
56 Keneso 1 &
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, Tuipokcu sl u conu xenesa (1) u | bubmuotexa [HOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CUCTEMATH3AIM 3SHAHUH 1
ITpakTruyeckas padora Ne 7. Pemenue
59 SKCIEpHUMEHTAILHBIX 3aa4 110 TEME 1 bubmmorera OK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHelmue MeTaIbl 1 UX COSTUHEHUS
Brruucienust mo ypaBHEHUSIM XUMHYECKUX
€aKI[Wil, eCIN OIUH U3 PEarcHTOB JaH B
60 E36BITKC’I/IJII/I cone )KI/ITI:'I NMECH 1 bubmmorexa TIOK
Aep . p ' https://m.edsoo.ru/00ae1750
Brraucnenuss MacCoBOM JOJIH BRIXO1a
MPOAYKTA PEaKIIHU
61 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI 1
2 KonrtponbHast padora Ne3 o reme |
«Baxxnelne MeTaIbl 1 UX COSTUHEHUS
63 BeniecTsa u maTepuaisl B TOBCEIHEBHOM | bu6muoreka [JOK

KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH | bubmuorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX | bubnmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue u | bubnumoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHue U | bubnmnorexka HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

1.1

1.2

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHX TMOHSATHUN: aTowm,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSPHAs Macca, MaccoBas JOJiI XUMHUYECKOTO
JJIEeMEHTa B COCAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKas PEaKius,
KIacCUpUKalMg  peakiHil:  peakluuud  COSAMHECHUS,  PEaKIHH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIUH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE pEeaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JI BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWUMHWYCCKUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUS (GOpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUX
KJIaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATH OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIAPHYIO MAacCChbI

BE€IICCTB
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1.8

1.9

1.10

2.1

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEeMEHTa Mo (opMmylie

COCIUHECHMUS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bBI IMO3HAHUS — HAOIOICHUE,
U3MepeHue, MOJICTTUPOBAHUE, AKCIIEPUMEHT (peanbHBII u
MBICJICHHBIN )

ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATH: OKCHU[,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

ONpEAEATh MPUHAMICKHOCTh BEILIECTB K ONPEACIEHHOMY KJaccy

coeuHeHui 1o popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOIWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM I[OJIb30BAHUA XUMHUYECKOM TOCYIOM U
1a00paTOpPHBIM 00OPYIOBAaHHEM, a TaKXKe TMpaBWIIaM OOpAIICHUS C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKLUSAMHU 110 BBIIOJIHEHUIO
71a00PAaTOPHBIX XMMHMUYECKHUX ONBITOB MO MOJIYYEHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJ]A), MPUTOTOBICHHIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEW PacTBOPEHHOTO
BEILECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 11O
pacrlo3HaBaHUIO PAacTBOPOB IIEJOYel M KHUCIOT C TOMOIIBIO
MHAMKATOPOB (1akMyc, (peHondTaner, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTDH PAcU€ThI [0 YPABHEHUIO XUMUYECKON peaKIuu

ITo Teme: «llepnoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux osnemeHtoB JI. M. MengeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MHOHATHUH: SAPO aroma,
DIIEKTPOHHBIA CJOW aToma, aTOMHAas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHAsd KOBAJICHTHAs CBA3b,
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3.2

33

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

OMHKCHIBATh U XapakTepu3oBaTh TaOimuHyto (opmy [leproamdeckoit
CHUCTEMbl XMMHUYECKUX 3JJIEMEHTOB: pa3jIMy¥yaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

34

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MMEPUOINYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit

CHUCTEMC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEITCI B  TabiuIe
«Ilepuonuyeckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKMX OJJIEMEHTOB (cocTaB M 3apsija  sjapa, o0lee 4YHCio

QJICKTPOHOB U PACIIPCACICHHUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpEAeNaTh CTENeHb OKHUCJICHHUA JJIEMEHTOB B  OWHApHBIX
COCUHEHUAX
ONpeNeNsiTh BUJl XUMHYECKOW CBsI3W (KOBaJCHTHAs M HOHHAas) B

HCOPraHUYCCKUX COCANHCHHUAX

Kon
IpoBepPsAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO 1 XUMUYECKasT PEAKIIUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSITHH: pacTBOD,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JJIEKTPOIUTHYECKAsT IUCCOLMALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTETFHOBOCCTAHOBHUTEIILHBIE peaximu, OKUCITUTE,
BOCCTAHOBUTEJIb, OKHCIIEHHE U BOCCTAHOBJIIEHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHYECKas CBA3b  (KOBaJCHTHAs, HOHHAas,

MeTaJ'IJ'II/IquKa}I), KpucTtajllindeCcKasa peméTKa, CIIJIaBbl, CKOPOCTb




© MAOY I'umuazus Ne 86. Pagouasi nporpamMma y4eGHoro npeamera « Xumus. 8-9 kiiaccbn»

XUMHYECKON peaKiuu

1.2

1.3

1.4

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYCECKHUX MOHATHH H

HpI/IMeHSITB OTHU IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IH 3HeKTpOHHTH‘IeCKOI>’I Jucconmuanumu KHUCIIOT,
[IeJI0Ye ¥ COJICH, IMOJIHBIE M COKpAIIEHHBIC YpPAaBHCHHS DPEaKIuil
HOHHOT'0 0OMeHa

paCKpBIBaTB CyH_IHOCTL OKHCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKuHﬁ

1.5

MPOBOAMTDH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo temam: «Hemeraiuibl U HUX coequHEHUS» U «MeTalibl U HUX

COCAUHECHUA»

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATH) OOIIHE U crienu(pUIecKre XUMHUIEeCKHe
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEpPXkIasi OINHUCAHUE
IpUMepaMU MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCJI0BUAX
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CleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIUSIMU IO BBIIIOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKUHM, MMOATBCPKIAIONINEC Ka4eCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
THJIPOKCUINOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YyYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHUIECKUX BEIIECTB
[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX xumuueckux mnonHstwit: [IJIK

BCIIECCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaAllUU MBICIIUTEIBHON JI€ATEIbHOCTH —
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aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBeHHBIX CBH3eﬁ —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, €CTCCTBCHHOHAYUYHBIC

METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHavasibHbIE XUMUYECKUE MTOHSATUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

IlousTue o METOJaXx ITO3HAaHHUA B XMMHUHU. Yucteie BC€IICCTBA U CMCCH. CnocoObl

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

Xumuueckas Gopmysna. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocBA3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IWHUI] BemecTBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

®Ou3nyuecKknue U XUMHYCCKHE SBICHHS. XHMHYCCKAs peakuuga u e€ IIPpU3HAKH.
3akoH COXPAHCHUS MAaCChl BCIICCTB. XHUMHUYECKHE YpaBHCHHA. KHaCCH(bHKaHHH

XUMHUYECKHUX PEAKIUH (COeTUHEHUS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0i, C MMpaBUIaMHU
paboTel B saboparopuu W npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3yuy€HHUE M ONUCaHHe (PU3MUECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BeEUIeCTB, HaOmojeHue (u3nyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYH, TMPOKAJIMBAHUE  MEIHOH  IPOBOJOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJICHWE W OIUCaHUe
NPU3HAKOB MPOTEKaHMs XHUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHHe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C paCTBOPOM

comm meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHNuTa,
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2.1

22

23

(bunpTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOﬁ coJu, HaGHIOIICHI/IC " OIIMCAHUC PE3YJIbLTATOB MIPOBCACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneiiue npencraBuTenn HEOPraHMYeCKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sineMeHT U mpoctoe
BellecTBo. Haxokaenuwe kuciaopoja B mpupoje, (Gusndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJIyYEHUsl KHUCIOpoJa B J1a0OpaTOpuuM M MIPOMBILUIEHHOCTH. KpyroBopot

KUCIIOpoJia B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOPOoIa

TennoBoil 3P PeKT XUMUIECKON peaKkIui, TEPMOXUMUYECKAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,

yCHIICHHE TApHUKOBOTO 3 (eKTa, pa3pylIeHne 030HOBOTO CIIOS

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Bomopozia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI TOTYYCHHUS.

Kucmaote! u comu

24

Monsipablii 00BEM ra3oB. PacuéTel o XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

duznueckue CBOMCTBA BOAbl. Bojga kak pactBopuTelb. PacTBOpEI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanusi. Ponb pacTBOpoB B mpupoje M B KH3HU 4denoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BoA. OXpaHa H OYHCTKA
MIPUPOIHBIX BOJT

Knaccudukanuss neopranmdeckux coeaunennid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpaszyromnue. Homenknatypa okcuaoB. Dusznueckne M XUMHUYECKHE

CBOIMCTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [Toiryuenue ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucinor. Homenkiarypa kucinor. dusmdeckue u
XUMHUYECKHe cBOMCTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. Homenknarypa coneil. @usznueckue W XUMHUYECKHE CBOWMCTBA COJICH.

ITony4yenue conen
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2.10 ['enernueckas cBsI3b MEXKY KJIACCAMU HEOPTAHMYECKUX COCTUHEHUMN

XUMHYECKUH  JKCIEPUMEHT: KayeCTBEHHOE  ONpENEICHUE  COJAEpKaHUsA
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U U3YUYEHHUE
CBOICTB KHCIOpOJa, HAOMIOJeHNE B3aUMOJICUCTBUS BEILIECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHus: TopeHus (Iokapa), 03HaKOMIJIEHHUE C
oOpa3liaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bojiopoa ¢ okcunoM Menu(Il) (Bo3aMOKHO HCIONIB30BAaHUE BHIEOMATEPHAIIOB),
HaOmrozeHne OO0paslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
511 MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAcCOBOW JOJIEN pacTBOPEHHOTO
' BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeETAIaMU (HaTpUEeM U KaJbIHEM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jINYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM MHJHUKAaTOPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYeH, H3ydeHue
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
METaJUIaMH, peaKUi HeUTpaIu3aluu, oJIy4YeHuEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOr0 MeTaula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/1ad 1o TeMe «BaxHelnme Kiaaccbl HEOPraHUYECKUX

COEIUHEHHUIT»

ITepuoanueckuii 3akoH u [lepronnueckas cUCTEMa XUMUYECKHX SJIEMEHTOB
3 J.N. MenneneeBa. CtpoeHre aToMOB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNN

[lepBble TOMBITKM KIACCU(UKAIMKM XUMHUYECKUX 2dyieMeHTOB. [lonsatue o
31 TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIE METAJIIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yrT am(pOTepHbIE

OKCHU Bl U THAPOKCHUABI

Ilepnonnueckuit 3akoH. [lepnonnueckas cuctema XUMHYECKHUX 31eMeHTOB J[. 1.
Menpeneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbl
3.2 [lepnonnueckoir cucteMbl xuMuueckux adieMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB

neépruoaa U IrpyImiibl 3JICMCHTA

33 Crpoenue atomoB. CoctaB aToMHbIX anep. M3ortonbl. Dnekrponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3IIEMEHTOB
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3.4

3.5

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

3JIEMEHTA 110 ero nonoxxeHuro B Ilepuoauueckon cucreme .M. Menneneesa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmamM U IEpUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XUMUYECKUX
AJIEMEHTOB ISl pa3BUTUS Hayku W npakTuku. .M. MennaeneeB — y4€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

BHCKTPOOTPI/IHaTCHBHOCTB XHMHYECKHX 3J1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIBLHEIC PEaKknuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCIEPUMEHT: H3Y4eHHME O0Opa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
LIeJI0YEeH, MPOBEACHHUE ONBITOB, WIUIFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX peaKluil (frOpeHue, peakliuu pas3yioKeHUs, COETUHEHHS)

9 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPUOAOB, Kalus, KaldblUsi H UX
COCMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOH CBS3U. THUNBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJa XuMudeckoi cBsizu. Knaccudukanys 1 HOMEHKIaTypa HEOPraHUYeCKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3IMYHBIM  KJaccaM HEOPraHWYECKHX COCIUHEHUH,

TCHCTUYCCKAaA CBA3b HCOPraHNICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peaklMid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,
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0 y4acTHUI0 KaTalu3atopa). OK30- W  DJHIOTEPMUYECKHE pEeaKIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTU XUMUYECKON PEAKIIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. [loustue o
14 TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pPEaKIWU U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
Ls OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocraBiieHWE  ypaBHEHHMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMK BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
1.6 Peakiiun MoHHOro oOMeHa. YcCIOBUS NPOTEKaHMUs PEaKUMid MOHHOro oOMeEHa,
IIOJIHBIE U COKpAalEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpeACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

nuccounanuu. KauectBeHHbIE peakunu Ha MOHBI. [loHATHE O THAPOIU3E CoJIeit

XUMHAYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPUCTAUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BELIECTB (XJIOpWAa HATpUs); MCCIIETOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJAHOCTH  PAcTBOPOB  BELIECTB,  Ipolecca
- JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
' BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIEJICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HJUIIOCTPUPYIOUIUX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUi (TOpeHHEe, PEaKILMH Pa3IOKEHUs, COCTUHEHUS);

pacnno3dHaBaHUEC HCOPIraHUYCCKUX BCIICCTB C ITOMOIUIBIO KaUYCCTBCHHBIX peaKI_[I/Iﬁ

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIbHBIX 3a1a4
2 Hewmeramie 1 ux COCINHCHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue U GU3NYECKre CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpE XJopa
(B3auMoielicTBHE C MeTaJlaMH, HEMeTajUlaMH, IIellouaMu). XJIOPOBOAOPO/I.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIydeHHe, MpuMeHeHue. [leiictBue
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2.2

XJIOpa M XJIOPOBOJOPOAa Ha OpraHM3M 4YellioBeka. BakHelime XJIOpUIbl U UX

HaxO0JICHUE B MIPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernuduueckune). XuMHUISCKHUE
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO Croco0a IMONY4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Conn cepHOM KHCIIOTBI, KayeCTBEHHAsl peaklMsl Ha
cynbdar-uoH. HaxoxneHnue cepel U €€ COeNMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 NpeaoTBpaliCHUA

2.3

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
dbusznueckrue U XUMHYecKue cBoiicTBa. KpyroBopot a3zora B nmpupoje. AMMUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W IpuMeHeHue. Conm
aMMOHUS, UX (QU3WYECKHE U XUMHUYECKHE CBOWCTBA, IPUMEHEHUE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHUCJIOTA, €€ MOJy4eHHUE,
¢bu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKoe 3arps3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBbI

1 BOJOEMOB)

24

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuMUECKUe U
XUMUYECKHUE CBOWMCTBa, moiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHit

2.5

OO6miass xapaktepuctuka 3rneMeHToB I[VA-rpymmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTPAaHEHHE B TMPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. OKCHABI yriiepoaa,
uX (U3NYECKHEe M XUMHYECKHE CBOMCTBA, NEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMMOJIYUYCHHEC U ITPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHAOM
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yriaepona(IV); rumore3a rino0adbHOTO TOTEIUICHUS KIIMMAaTa, MapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavyasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, STWUJIEH, AalETWJICH, 3TaHOJ, IJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHstre o OMOIOTHYECKH
BOKHBIX BEILECTBAX: XHUpax, OeIKax, YIrJIeBoJax — M WX POJH B KU3HU
yeyoBeka. MarepuajabHOE ©IUHCTBO OPraHMYEeCKUX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHHA CTPOUTCIBbHBIX MATCPHUAJIOB B HOBCGﬂHCBHOﬁ JKHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpas3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4E€CTBEHHBIX PEAKIHMHA HA XJIOPHUA-
HMOHbl M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KaroIIHe
¢u3nyecKkre 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamMH XJOpUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHus caxapa HoJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KUCIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
cCoeMHEHUI (BO3MOXKHO UCIOJIb30BaHUE BHJICOMATepHANIOB), oOpa3Lamu
a30THBIX U (oCchHOPHBIX YAOOpPEHUH; TOJy4eHHe, COOMpaHne, pacrlo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMM Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KHUCIIOTHI C MEIbIO (BO3MOKHO
WCIIOJIb30BaHUE BUJICOMATEPHUATIOB); H3yUYE€HHUE MOJIENed KpHUCTaNINYECKUX
peméTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
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MPOTHBOTA3a; TOJIy4YeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHHE CBOWCTB
YIJIGKHCIIOTO Ta3a; IMPOBEACHUE KAYEeCTBEHHBIX pPEaKIUid Ha KapOoHAT- W
CWJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAIIBHBIX

3aaa4 110 TEMC «BaykHene HeMeTabl 1 HX COCAHUHCHUA»

Meramnsl 1 BX COCOAUHECHUA

3.1

OOwiast XapakTepuCTUKa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METNIMYECKasi ~KpUCTaUIMYecKas pelmeTKa. JIEKTPOXUMUYECKUN  psf

Hapr[}KeHI/Iﬁ MCTAJJIOB

3.2

33

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTyYeHUS
MeTayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppos3uu. CriaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBIIIEHHOCTH

[lenouynsle Meramibl: mosiokeHue B llepuommyeckoll cucTeMe XHUMHUYECKUX
anemeHntoB .M. MenneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUIIBI U
THAPOKCHUIBI HATPpUA W KaJius. HpI/IMeHeHI/Ie MISCJIOYHBIX MCECTAJJIOB U HUX

COCTUHEHUN

34

Illenoyno3eMenbpHBIE  METa/Ibl MarHuid W KaJbLMA:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xuMmuueckux 3neMenToB .M. MeHneneeBa; crpoeHue
WX aTOMOB; HaxoxAeHue B mnpupoae. dusnmyeckue M XUMHUUYECKHE CBOMCTBA
MarHus W Kauplusl. Baxueilmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

conu). JKECTKOCT BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aroMa; HaxoxkaeHue B npupoae. dusmdeckue u
XMUMUYECKHEe CBOMCTBA aMOMUHUS. AM(DOTEpPHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux sneMenTon J[. M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, ruapokcuabl u conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MOTyUYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

ux (u3nUecKkUMH CBOMCTBAMHU; H3YYEHHE pE3yJIbTaTOB KOPPO3UH METAIJIOB
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(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0coO0eHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblKUsg M HATpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
mpoiiecca TOpPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMH Ha MOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaius W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
rccaenoBaHue amM(GOTEPHBIX CBOWCTB THIPOKCHAA AIOMUHHUS M THIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BaxxHeime MeTauuibl U

X COCOIUHCHU A

Xumus u OKpYyKaromiasa cpeaa

4.1

4.2

HoBrie MaTCpHrajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpeasl [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HEPTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3oB MaTepuanoB (CTEKIO, CIJIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)
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IMPOBEPSEMBIE HA OI'3 110 XUMUWHU TPEFOBAHUSA K
PE3YJBbTATAM OCBOEHHMS OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

O I[I03HABAa€MOCTH SIBICHUH MPUPOIbI, MOHUMAHHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOHIel KyNbTypbl M MPAKTHUYECKON
JESTEIIbHOCTH 4YeJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

INOHUMAHHEC MECTAa XUMHU CPEAU APYIr'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCTOJAX IIO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATENTLHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHU TCXHOJOIUAMH, OCHOBAHHBIMMU Ha JOCTHIKCHUAX
XMMHYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

TP TIEPEXO0/I€ Ha YPOBEHB CPETHET0 0OIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi M MOJIEKYJsIpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYECKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, pPEaKIuH
3aMeNIeHUs, peakIui OOMeHa, TeIUIoBOW A(PQPEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs KOHUEHTpaLus

BEILIECTBA B pPaCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIECHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaIM4eCKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAs, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJINTUYECKAs ~ JUCCOLMALMSA, PpPEaKUMd HOHHOro  0oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JJIEKTPOJIM3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMMble U HeEoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Kartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

22

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

23

3.1

32

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUIIHO UCIOIb30BATh U3yUEHHbIE BEIIECTBA U MaTepHaIb
(B TOM 4ucie MUHEpaJbHbIE YHOOpEHUs, METaUIbl U CIUIaBBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrosi, mpupoAHOro rasza, HeTH) B OBITY, CETbCKOM XO34HCTBE, Ha
IPOM3BOJICTBE M TOHUMAaHHUE 3HAUYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eloBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHUE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO CpEny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JAPYTUX

yueOHBIX TPEIMETOB

33

HaJIMYMe OmbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (HayyHass W Hay4yHO-TIOMYJIIpHas JMUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaL[I/IIO O B€HOICCTBaAx, HX
MMPEBpAIICHUAX n MIPaAKTUYICCKOM IMPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,
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YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

HoMmeHKnatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBsI3b MOJIOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB W 3apsii sapa, oliiee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX MEPHUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTS),
6 OPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TJIABHBIX
HOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 Ymenue kinaccuumpoBarth:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOpraHMYECKUe BEellecTBa
7.3 XUMHUYECKHUE PEaKIUN
8 YMeHue onpenessTh:
g1 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMHUYECKUX DIIEMEHTOB, 3apsi
' HOHa
g2 BUJ XWUMHYECKOW CBSI3M M THI KPHUCTALIMYECKOW CTPYKTYpHl B
' COEMHEHUSX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKUCTTUTENh U BOCCTAHOBHUTEIb
9 YMeHne xapakTepu3oBaTh GU3NIECKHE M XUMHUYECKHIE CBOICTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUM, Kanui, MarHHii,
KaJIbIIMM, aJTFOMHHHM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI
- metaiioB [-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
' III), oxcuas! yrnepona (II u 1V), kpemuus (IV), azora u gocgopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBAaTh M  XapakTEepU30BaTh CBOMCTBA  BEUIECTB B
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3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINI
103 WUTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJATBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIO0 XMMHYECKOT0 JIEMEHTA B COSIMHEHHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 [0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYECCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MIPOIYKTOB PEaKIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAaMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
1 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIECCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpodieMy U
MIPEITIOKUTE MTYTH €€ PEIICHUS
129 06e3omacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TMIOBCEHEBHOW JKM3HHU, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeabl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHSI HAa >KHUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPALICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3YYCHHE M ONHUCaHue (PM3MUCCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnuii

13.2

U3ydeHHe crioco0OB pa3eieHHs CMecer

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUEC €ro CBOP'ICTB; MMOJIY4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; IMOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €T'O CBOICTB

13.4

13.5

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
denondranenna) ans ONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJI0oYei

UCCIICJOBaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacTBOPHUMBIMH
OCHOBAaHUSIMH, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyruM U3  pacTBopa  COJH;
uccliieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; <<3JICKTpOJII/ITI/I‘-ICCKa$I
JUCCOLUAIMA», «BakHelmme HeMeTalulbl U HUX COCIUHCHUA»,

«BaxHeHIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklUi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMh Ha
NPUCYTCTBYIONINE B BOIHBIX PAcTBOpaX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cymnbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

14.1

14.2

NpEACTAaBJIATE PE3YJIbTAThl OKCIICPUMCHTA B d[')opMe BBIBOJIOB,
J0Ka3aTCiabCTB, T pa(bI/IKOB u Ta6J'II/II_I U BBIBJTH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHaBIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUECKUMHU

SABJICHUAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB
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INHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

1.3

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHe " CJIOXKHBIC BEIICCTBA.

Xumnueckasi popmysa. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTENeHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCHTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast goas XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbBIE 00BbEM Tra3oB.

B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nyeckue U XUMUYECKHUE SBJICHUA. XHMMHMUYECKass peakius U €€ IPU3HAKHU.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XUMHUECKHUE YPAaBHEHUS

[lepnonnueckuii 3akoH u llepuomnueckass cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHtos JI.M.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKuil CMBICII TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atroMHbIX sifep. M3orombl. DnexktpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK AaTOMOB TEpBBIX 20 XHUMHUYECKHUX DIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METAIJIMYECKUX W HEMETAJUTMUYECKUX CBOMCTB) U WX COCJUHEHHHA B
COOTBETCTBHU C TIOJOKEHHEM »JJIeMEHTOB B llepuogmdeckoil cucreme w

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meramnnueckas CBI3b
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3.2

Tunbl KpUCTAIMYECKUX PpEmETOK (aToMHas, WOHHAsA, METaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPTaHWMYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTramuioB: cepwl (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenue

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoictBa okcunoB: MeTamoB [A-IIIA rpymm, munka, memu(ll) u

xkenesa(ll, I). TTonydyeHue okCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
THJIPOKCUJIOB ~ AIIOMUHUS, Kene3a, IMHKa). llomydyeHue ocHoBaHuil H
aM(OTEpPHBIX THJIPOKCHUJIOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHONW CEpPHOM M a30THOM KHCIOT.
[Tonyuenune kucior

OO0me XuMHYECKUe CBOMCTBA cpenHux coneid. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO I'a3a B J18.60paT0pI/II/I

4.11

HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB
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4.12

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

5

XUMUYECKUE PEaKInu

5.1

Kraccudukarnuss XuMHYECKHX peakuuii Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

53

54

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIEHMS] M BOCCTAHOBJIGHHSA.  DJIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudecKko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CUIIBHBIC U clTa0ble JIEKTPOIUTHL. CTENeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemectBa u Martepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B jabopatopuu U OBITY.

HepBa;I moMoub IIpu XUMHUYCCKUX O0KOIraX MU OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYyXKaroleil  cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEaOTBPAIICHHS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHEe NapHUKOBOTO 3 dekTa,

pa3pymi€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepswl, azora, docdopa, yriepoaa, KpeMHUS U UX COCAUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTaylb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHuH. [ToHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKU YIIIEBOAOPOAOB (Yroib, HPUPOIHBIM Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHUCIIOTA).
[TonsiTHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIN B ) KU3HU YCIIOBCKA
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7 PacuéTer:
7.1 o ¢popMysIaM XUMHYECKUX COSTUHEHUHN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSAM
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KPUTEPUM U HOPMbI OIIEHKHU 3HAHU OBYYAIOIIIUXCSHA

Hcxonss W3 TMOCTAaBJICHHBIX IEJIeW M BO3PACTHBIX OCOOEHHOCTEH ydYalmxcs,
HEOOXOJMMO YYHTHIBATh: MPABIWIIBHOCTh M OCO3HAHHOCTh M3JIOKCHUS MaTepHaa,
MIOJTHOTY PACKPBITHSI TIOHATHH M 3aKOHOMEPHOCTEH, TOYHOCTH YIOTpPEOICHHUs
TEPMUHOJIOTHH, CAaMOCTOSITEILHOCTh OTBETA; JIOTUYHOCTh, JOKA3aTEIbHOCTh B
U3JIOKCHUM MaTepuana; CTeNeHb CHOPMUPOBAHHOCTH HMHTEIUIEKTYaIbHBIX,
00111ey4eOHBIX, CTICU(PUISCKUX YMECHHI.

KpI/ITepI/II/I OLECHKH YCTHOI'0O OTBETA.

Ounenka «5»: OTBET MOJIHBIM M MPABUJIbHBIN, OCHOBAH HAa W3YYEHHOW TEOPHH,
M3JI05KE€H JIOTUYHO, IMOCIIEI0OBATENBHO, INTEPATYPHBIM SI3BIKOM.

OueHka «4»: OTBET MOJHBIA U MPaBUJIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPHU,
W3JIOKEH B ONPENCICHHOW JIOTUYECKOM IOCIENOBATEIbHOCTH, NPU OTOM
JOMYyUIEHbl 2-3 HECYIIECTBEHHbIE OIIMOKH, HCIPABIECHHbIE YYEHUKOM IIO
TPEOOBAHUIO YUUTETIS.

OIIeHKa «3»: OTBET HOJIHI:II>'I, HO IIPpH 3TOM AOIIYHICHBI CYIICCTBCHHBIC OHII/I6KI/I,
HNJIN OTBCT HCHOHHBIﬁ, HE UMEET JJOTMYECKOU IIOCJICA0BATCIIbHOCTH.

Ouenka «2»: pu OTBETE OOHAPYKEHO HEMOHMMAaHUE Y4YalllUMCS OCHOBHOTO
CoJIep>KaHMsl Yy4yeOHOro Marepualia, Wd JOIMYIIEHbI CYIECTBEHHbIE OIIUOKH,
KOTOpPBIE YYAIIUKCS HE MOXKET UCIIPABUTH PU HABOJSIIUX BOIIPOCAX YUUTEIIA.

Kpurepuu oieHKHM NPaKTHYECKUX YMEHUN (IKCIIEPUMEHTAJIbHBIX YMEHUI):

Ouenka «5»: paboTa BBINOJIHEHA MOJHOCTHIO M MPABUIIBHO, CIIEJaHbl BEPHBIE
HAOJIOICHUS M BBIBOJIbI, SKCIIEPUMEHT OCYIIECTBIIEH MO IJIAHY C YYETOM OXPaHbI
TpyJa W MOpaBwil pabOThl C BEIIECTBAMHU M O0OOPYIOBAHHUEM, MPOSIBICHBI
OpraHU3alMOHHO- TPYAOBbIE YMEHHUs (TOJIIEPKUBAETCS YUCTOTA paboOvero Mecra
Y TIOPSAJIOK Ha CTOJIE, 3KOHOMHO UCIOJIB3YOTCS PEAKTHUBBI).

OuneHka «4»: IpaBWIBLHO BBINIOJIHEHA pab0OTa, CACNaHbl BEpHbIE HAOIIOEHUS U
BBIBOJIbI, HO MPH 3TOM S3KCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WJIM JOIMYIICHbI
HECYILIECTBEHHbIE OMIMOKHU B padOTE C BEIIECTBOM U 00OPYIOBAHUEM.

Ouenka «3»: mpaBUIBLHO BBIMOJIHEHA pabota He MeHee 50% wuiu AoMylIeHa
CYILIECTBEHHAs] OLIMOKa B XOJI€ AKCIIEPUMEHTa, B OOBSICHEHHH, B O(DOpMIICHUH
paboThl, B COOJIOJIEHUH TPABUJ OXpaHbl TpyAa NpH paboTe C BEUIECTBAMHU U
000py0BaHUEM, KOTOPAsk UCIIPABJISAETCS IO TPEOOBAHUIO yUUTEIIS.

Ouenka «2»: momymieHsl 2 W 0oJjiee CyIIECTBEHHBIE OIIMOKA B  XOJ€
HKCIIEPUMEHTA, B O0BSICHEHUH U 0hopMIIeHUH PabOThI, B COOJIOICHUN TIPABUII TIO
OXpaHe Tpyjaa mpu paboTe C BEMIECTBAMHU M 000pYAOBaHHEM, KOTOPHIC YUAIIUNACS
HE MOYKET UCIIPABUTH 1O TPEOOBAHUIO YUHTEIIA.

Kpurepnu onieHKH BbINOJHEHUS TECTOBbIX PadoT:
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OueHka «5»: cTaBUTCS B TOM CIIy4ae, €Clii BEpHbIE OTBETHI coCTaBisA0T 90-100
% BBINIOJIHEHUSI pA0OTHI.

OneHka «4»: CTaBUTCS B TOM CjIy4ae, €Cd BEpHbIC OTBEThI cOCTaBIAIOT 80 %
OT OOIIEr0 KOJIMYECTBA 3aJaHMH.

Ouenka «3»: CTaBUTCA B TOM CJlydae, €CJIu BEpPHBIE OTBETHI COCTABISAIOT 50 —
70 % oT 00111er0 KOJIM4ecTBa 3aJaHui.

Omnenka «2»: CTaBUTCS B TOM CJIydae, €ClId BEPHBIC OTBETHI COCTABIIIOT MCHEE
50% oT 0011eT0 KOJIMUECTBA 3aJaHUH.

Kpurepuu oieHKHN pemieHusi pac4éTHBIX 3a/1a4:

OneHka «5»:B JIOTHYCCKOM pACCYXKJCHHHM HET OINMOOK, 3ajada pelmieHa
paIMOHAIBHBIM CITIOCOOOM.

Ouenka «4»: B JIOTHYECKOM pPAaCCYy)KJICHUHU M PEIICHUU HET CYIIECTBECHHBIX
OmMOO0K, HO 3aJa4da

pelieHa HepalroHAIBHO WIIM JOMYIIEHO He OoJjiee JBYX HECYIIECTBEHHBIX
OINOOK;

OIIeHKa «3»: B JIOTUYECKOM PaACCYKACHUN HCT CYIICCTBCHHLIX OHII/I6OK, HO
AO0ITyIICHa OIMOKa B MATEMaTHYECKHX pacucTax.

OIIeHKa «2»: UMEIOTCS CYmCCTBCHHBIC OIIMOKYU B JIOTHYECKOM PaACCYKACHHUHN U
B PCIICHHMH.

Kputepyu oneHKH CcaMOCTOATENbHON WM KOHTPOJbLHOM
padoThI:

OHeHKa «S»: pa60Ta IMIOJTHOCTBIO  BBIIIOJIHCHA, YUYCHHK CaMOCTOATCIIBHO
CIIPABJICTCA C HpCI{J’IO)KGHHOﬁ pa60Toﬁ N B CHJIaX BBIIIOJIHATE JOIIOJTHUTCIIBHEBIC,
TBOPYCCKHUC 3alaHUA WJIN 3aJaHNA MOBBIIICHHON CJIOKHOCTH.

Ouenka «4»: pabota BbIOJAHEHA C HEOONBIIMMH HEAOYETAMHU; YUYEHUK
CIIPABJISIETCS C MPEJJIOKEHHON pabOTOM, AOMYCKAET HErPyObIe OIITHMOKHU.

Ouenka «3»: paboTa BbINOJHEHA YACTUYHO; YUEHHK JOMYCKAET OIIHOKH.
Ouenka «2»: paboTa He BBHIMOJIHEHA; YYECHUK JTUOO0 BOOOIIE HE CIPABIACTCS C
paboToil, MO0 BBHIMOIHSET JIUIIb HEOOJBIITYIO €€ YacTh C MOMOIIIBIO YUUTENS U C

rpyObIMH OIIMOKaMHU.
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMOHEpHOE 0OIIECTBO
«M3narenbctBo «IIpocBemeHue

Ta6muuel: [lepuogudeckas cucrema xumudeckux anemeHToB 1. U.Menneneena,
Ta0JIMIa PACTBOPUMOCTH, FICKTPOXUMHYCCKUN PsiJT HAMPSIKEHUS METAILJIOB.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XumMus-0a30BbINH-YPOBEHB.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -
MeTtoanueckoe-nocodue-is-yunrens. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/
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