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®denepanpHas pabouas mporpamma Mo ydeOHOMY mnpenMery «Xumus» (06a30BbIid
ypoBeHb) (TpeameTHas o00nacTh «EcTeCTBEHHO-HAyYHBIE TMPEAMETHI») BKIFOYACT
MOSICHATEIbHYIO 3aMHCKY, COJEpKaHue 00yUeHUs, TNIAHUPYEMBbIC Pe3yIbTaThl OCBOSHUS
IPOrPaMMBI 110 XUMHUH, TEMAaTHIECKOE TIIAaHUPOBAHHE.

[losicHuTenbHAsT 3amMKMcKa OTpa)kaeT OOINME e W 3aJaydl HM3yYeHUs XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TPEINOCHUIOK K €€ W3YYCHHIO OO0ydYaroIUMHUCH,
MECTO B CTPYKType yd4eOHOTO IUIaHa, a TaKKe MOAXOIbI K OTOOpY ComepikaHus, K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIBTATOB.

Copepxanve OOydeHHS PACKpBIBACT COJAEpXKATEIbHBIC JIMHUHM, KOTOPHIE
IpeaIararoTcsl Uil 00s13aTeHLHOTO M3YYCHHUS B Ka)XJIOM KJlacCe Ha YPOBHE OCHOBHOTO
o011ero oOpazoBaHusl.

[TnanupyemMbie  pe3ysibTaThl OCBOCHHUS MPOTPAMMBI IO XHUMHUHU  BKJIIOYAIOT
JUYHOCTHBIC, METAIllPEAMETHBIC pPE3yJbTaThl 3a BECh IMEpHUOJ OOYUYCHHS Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa30BaHMsl, a TAK)KE MIPEIMETHBIC JOCTHKCHHS 00yJaroIerocs 3a
KaXJIBIH T0JT 00yUCHHS.

HOACHUTEJBHAASA 3AIINCKA

[Iporpamma no XxuMuu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM MPOrpamMmbl
OCHOBHOTO 00111eT0 00pa3zoBanus, npeacTaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl pabouel mporpaMMbl BOCHUTAHUS U C y4ETOM KOHLIETILUHU MTPENoJaBaHus
yueOHOro mnpenMera «XuMus» B 00pa3oBaTelIbHbIX oOpraHusanusx Poccuiickoi
QPenepauuu.

[Iporpamma no xumuu pazpaboTaHa ¢ IENbIO OKa3aHUS METOJMYECKON MOMOIIU
YUUTENIO B CO3JaHUH paboyell mporpaMmbl 0 yueOHOMY HpEIMETY.

[Tporpamma o xumMuu Aa€T MpeACTaBICHUE O IENAX, OOIIEel cTpaTerud O0ydeHus,
BOCIIUTAaHUS W  Pa3BUTHS  OOy4yalOIIUXCA CpPEACTBAMU  y4yeOHOTO IpEeaMeTa,
YCTaHABIMBAET  00s3aTeNbHOE  MPEIMETHOE  COJAEpXkKaHUE,  MpeayCMaTpUBaeT
pacrpeneneHue ero o KjiaccaM U CTpyKTypUpPOBaHUE M0 pa3zesiaM U TeEMaM IIPOrpaMMBI
110 XUMHH, OTIPEIEIISIET KOJIMYECTBEHHbBIE U KAUECTBEHHBIE XaPAKTEPUCTUKH COJIEP KAHUS,
PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh U3YUEHUSI XUMUU C YUYETOM MEXIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBA3€H, JIOTMKA Y4€OHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOy4Jaronuxcs, onpeeasieT BO3MOKHOCTH MpeaMeTa Juisl peanu3alnud TpeOOBaHUM K
pe3ysbTaTaM OCBOECHHS OCHOBHOW 00pa30BaTEIbHON MpOrpaMMbl HA YPOBHE OCHOBHOTO

oOrmiero oOpa3zoBaHus, a TAakKXKe TpeOOBAaHUN K pe3ysibTaTaM 00y4eHHS] XUMHH Ha YPOBHE
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1esiel u3ydeHus: mpeMeTa U OCHOBHBIX BHJIOB yU4e€OHO-TIO3HABATEIBHOUN JIEATEILHOCTH
00y4JaroIerocs 1o OCBOSHUIO y4eOHOTO COJIePKAHMS.

3HaHWE XUMHUU CIY)KAT OCHOBOM i  (OPMHPOBAHUS  MHUPOBO33PCHUS
00yyJaroIerocs, ero MnpejCcTaBIeHU 0 MaTepUaIbHOM E€IUHCTBE MHPA, BAKHYIO POJb
UTparoT GOopMUPYEMble XUMHUEH MIPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SJHEPTUU U 00
IBOJIIOIIMH BEIIECTB B MPUPO/IE, O MYTIX PEHICHUS rI00aIbHbIX MPOOIEM YCTOWUHUBOTO
Pa3BUTHUSL YEJIOBEUECTBA — CBIPHEBOW, JHEPreTUYECKOW, IMHUILIEBOM H 3KOJOTMYECKOU
0e30MmacHOCTH, TPOOJIEM 3paBOOXPAHEHHUS.

N3ydenne xumum: cnocoOCTBYET peaau3aliui BO3MOKHOCTEH JIJIsl CaMOPa3BUTHUS U

dbopmupoBaHus
KyJIBTYPBl JTUYHOCTH, €€ 00miel U (QyHKIMOHATLHON TPAaMOTHOCTH; BHOCHUT BKIIAJ B
dbopMUpOBaHUE MBIIUICHUS U TBOPUYECKUX CIMOCOOHOCTEW 00Y4aroIIMXCs, HABBIKOB MX
CaMOCTOSITeJIbHON yU4eOHOM JesATEeTbHOCTU, SKCIIEPUMEHTATIBLHBIX M UCCIIEI0BATEIIbCKUX
YMEHHI, HEOOXOIUMBIX KaK
B TOBCEAHEBHOM JKH3HU, TaK U B MPO(ECCUOHATBHON IEATENbHOCTH, 3HAKOMHUT CO

crietu(puKO HAYYHOTO MBIIIUICHUS, 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO
B3IJISA/1a HA €IMHCTBO HNPHUPO/IbI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM TAallOM B
(GbopMHpPOBAHUY €CTECTBEHHOHAYUYHON TPAMOTHOCTH O0YUYaIOIIUXCS; CIIOCOOCTBYET
(GbopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJIC, K YEeIOBEKY, BHOCUT CBOW BKJIAJ B DKOJIOTHYECKOE 0Opa3OBaHHE
oOyyarommxcs.

Jlannbple HampaBiieHHs B OOY4YeHHMM XHMMHHM OOECIEeYUBAIOTCS CIEUU(PUKO
cojiepkaHusl yueOHOTO IIpeAMETa, KOTOPBIN SIBJISETCS MeIarornyecKy alaliTHPOBAaHHBIM
oTpaxeHneM 0a30BOM HAYKH XMMUHU Ha OTPEIECTIEHHOM dTare €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHUS OPHEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbI IE€PBOHAYAIBHBIX TMOHITUNH XHUMHH, OCHOB
HEOPraHMYECKOW XMUMHUHU M HEKOTOPBIX OTACJbHBIX 3HAUUMBIX MOHSITHH OpPraHUYeCKOu
XUMUHU.

CtpykTypa colepkaHUsi TpPOrpaMMbl 1O XHMHH CcQOpMUpOBaHa Ha OCHOBE
CHUCTEMHOT0 nojaxoja K € nzyuenuto. CoaepkaHue CKIaJbIBa€TCsl U3 CUCTEMbI TOHSATUI
0 XMMHMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MTOHATUM 0 XUMUYecKoi peakiuu. O0e
9TU CUCTEMbI CTPYKTYPHO OPraHU30BaHBI MO MPHUHIIUITY MMOCIEI0BATEILHOTO PA3BUTHS
3HAaHUU Ha OCHOBE TEOPETUYECKUX MPEJICTABICHUI PA3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

[Tepnognueckoro 3akona /.M. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

YUEHHUS O CTPOSHUHU aTOMa M XUMUYECKON CBSI3U; MPEACTABICHUIA 00

JICKTPOJUTHICCKON AMCCOLMALINH BEIIECTB B PACTBOPAX. (oo 000 i nasnn "Tensop”
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Teopernyeckue 3HaAHUS pacCMaTPUBAIOTCSI HA OCHOBE SMITMPUUYECKU MOTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO YPOBHS K JAPYyTromy,
BBITIONHAST (YHKIIUM OOBSICHCHUS W TIPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS W
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUSI U MOTYUYEHUS! U3YyYaeMbIX BELIECTB.

OcBoeHue nporpaMMbl O XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MIPEACTABICHUS O
XMMHMYECKOU COCTABIISAIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CHCTEMHOW MPUPOJIBIL,
LEHHOCTHOI'O OTHOILLIEHUSI K HAYYHOMY 3HaHHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHune
XUMUU POUCXOIUT C MPUBJICYEHUEM 3HAHUI U3 paHee U3YYCHHbBIX YUEOHBIX TPEIMETOB:
«Oxpyxaromuii Mmup», «buosorus. 5—7 knaccei» u «dusnka. 7 Kimacey.

[Ipy u3yyeHUU XUMUU MPOUCXOAUT (HOPMHUPOBAHUE 3HAHUUA OCHOB XUMHUYECKOUH
HayKM Kak oO0JacTh COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKOW NeATeIbHOCTU
YeloBeKa M KaK OJHOI0 W3 KOMIIOHEHTOB MHUPOBOHM KyJIbTyphbl. 3ajaya y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHUCTEMBbl XMMHUYECKMX 3HAHUN — Ba)KHEHUIIUX
(akToOB, MOHATUN, 3aKOHOB M TEOPETHUUYECKUX IMOJIOKEHUM, JOCTYMHBIX 0000IEeHUN
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPHUOOIICHUH K HAYYHBIM METOJaM
MO3HAHUSA TIPU W3YYCHUU BEIIECTB M XMUMHUYECKUX peakiuii, B (HOPMHUPOBAHUU H
Pa3BUTHH MMO3HABATEIHHBIX YMEHUW W WX NMPUMEHCHHH B y4eOHO-TIO3HABATEILHOU U
y4eOHO-HCCIIE0BATENbCKOM AEITEIbHOCTH, OCBOCHHUH MPABUII O€30MaCHOr0 OOpAaILEHUS
C BELIECTBAMU B MTOBCEIHEBHOM KU3HU.

[Ipy wu3yyeHUUM XUMUU HA YpPOBHE OCHOBHOIO OOIIEro 00pa30BaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKHUe 1eId, KaK:

dbopmupoBanue MHTEJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOI
K C€aMoOOpa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPHHITHIO PELICHHH,
CIOCOOHOM aAanTHPOBATHCS K OBICTPO MEHSFOUIUMCS YCIOBUSIM KU3HH ; HAIIPABJIEHHOCTb
00y4eHHUs Ha CUCTEMATUYECKOE MPHUOOIIEHUE 00yHarOIIUXCs
K CaMOCTOSITEJIbHOM I03HABATENIbHOW NEATEIbHOCTH, HAyYHBIM METOJIaM IO3HAHUS,
GOpPMUPYIOIIIUM MOTHBALIMI0O M Pa3BUTHE CIIOCOOHOCTEH K XHUMHH; OOECICUCHHE
YCIIOBUH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OOYUYaIOIMIMMUCS OMBITa Pa3HOOOpPa3HOM
NEeSATENbHOCTH, TIO3HAHWSA M CAMOIIO3HAHHWA, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHWE JJI1 pa3JIMYHBIX BHJIOB
nesitenbHOCTH; (hopMHUpoBaHUE oOOIIeH (QYHKIIMOHATBHON M E€CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH,

B TOM YHCJIE YMEHHUIN OOBSICHATH U OIICHUBATD SBJICHHS OKPY)KAIOIIIETO MUPA, UCTIONb3YS
3HaHWSI W OTBIT, TIOJYYCHHBIC TPH W3YYCHUU XUMHH, TMPUMEHSATh WX TMPH PEIICHUN
npoOsieM B TMOBCEJAHEBHOW >KWM3HU M TPYAOBOM JAEATENbHOCTH; (POPMUPOBAHHUE Y
o0y4JaronmMxcsi T'yMaHUCTHMYECKUX OTHOIIEHWUW, TMOHMMAHHS IIEHHOCTH XUMHUYECKUX

3HAHUHU TSI BBIPAOOTKH SKOJIOTHYECKH 11e71eCO000pa3HOTO MOBEICHUS B OBITY U TPY/I0BOM
Onepatop 30 000 "Komnanus "TeH3op"

JOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMNUCHIO

MYHUUUNAJIbHOE KABEHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUNE 01.12.24 21:45 (MSK) CepTudmkar 00C63BF459D9ED8CF894CCF14CE§44A4A

"HEHALLUEBCKAS CPEQHASA OBLLLEEOBPA30OBATEJIbHASA LLUKOJIA", YcukoBa
EneHa BukTopoBHa, [IMPEKTOp LIKOMbI




denepanbHas padodas mporpamma | Xumus. 8—9 kiacchl (0a30BbI YPOBEHbD)

NESATEIbHOCTHU B LIEJIAX COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOIHOM CPEIbI;
pa3BUTHE MOTHBAIIUHU K 00YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO 1 CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYEIIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BbIOOPY MPOQUIISI U HAPABIEHHOCTH JaJbHEUIIEro 00y4YeHusl.

OO61iee 4nciio YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs XuMuu, — 136 gacoB: B 8§
kJacce — 68 vacoB (2 yaca B HezIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

JUis KaXa0ro Kiiacca mpeaIyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOXKET
OBITh UCIOJB30BAHO YYACTHUKAMH 00pa30BaTEIbHOIO Mpoliecca B LEIsIX (POPMUPOBAHUS
BapUATUBHOM COCTABJISIONICH COJIep KaHUsl KOHKPETHOM padoyeit mporpammel. [Ipu sTom
oOs3aTenbHas (MHBapHaHTHAs) 4YacTh COAEpPXKAHUA TMPEAMETa, YCTaHOBJIEHHAs
npuMepHOi paboyeil mporpaMMon, U BpeMs, OTBOJIMMOE Ha €€ N3ydeHUE, TOKHBI ObITh
COXpPaHEHbI MOJHOCTHIO.

OnepaTtop 340 000 "KomnaHus "TeH3op"
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COJEPKAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE MOHATHS
[Ipeamet xumun. Posib XUMHM B )KU3HU YesloBeKa. XUMHS B cCHCTeMe Hayk. Tena u

BelecTBa. OU3nyecKre CBOMCTBA BelllecTB. ArperaTHoe coctosiHue Bemects. [lonarue
0 MeTojax Mo3HaHus B XuMuu. YUuctele BemectBa U cMmecH. CriocoObl paszzieneHus
cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTeie U cil0XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunueckas ¢popmyna. BaleHTHOCTb aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
NIOCTOSIHCTBA cocTaBa BewlecTB. OTHOcuTEeNbHas aroMHas wmacca. OTHOCHUTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBasi A0J1s1 XMMHUYECKOT0 3JIEMEHTA B COEMHEHUH.

KonuuectBo BemectBa. Mosb. MonsipHas macca. B3auMocBs3b KoJu4ecTBa, Macchl
U 4YHClIa CTPYKTYpPHBIX €IWHHUIl BemiecTBa. Pacu€rel mo QopMylnaM XHMHUYECKHX
COCAVHEHUN.

OU3NYECKNE U XUMUYECKHE SIBICHUA. XUMUYECKas peakus U €€ NpU3HaKu. 3aKOH
COXpaHEHHUs MacChl BEIECTB. XUMUYECKUE ypaBHeHHs. Kiaccudukanus XuMUYecKuX
peakuuii (CoeqMHEHUs, pa3IOKEHUs, 3aMelleHus1, 0OMeHa). Xumuyeckuil 9KcnepumeHm:

3HaKOMCTBO C XHMHUYECKOM IOCYJ0W, MpaBuiaMH pabOThl B JIabopaTOpUH U
npuéMamMu oOpalieHuss ¢ Ja0OpaTOpHBIM O0OpPYJOBaHHWEM, HM3YUYCHHE M OIKHCaHUE
(bu3UYECKUX CBOMCTB OOpa3IlOB HEOPraHMYECKUX BEIECTB, HaOMIOACHUE (DU3NUECKUX
(Tu1aBieHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHAEHCALIUS
BOABI) M XHMHYECKMX (TOpEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aUMOJICICTBHE MeJa C KUCJIOTOM) SIBICHHM, HAOMIOEHUE M OMHCAHHE MPHU3HAKOB
OPOTEKAHUSI XMMUYECKHX peakluil (pa3joKeHue caxapa, B3auMOJCHCTBHE CEPHOM
KHUCIIOTBI € XJIOpUIOM Oapus, paszioxkenue ruapokcuna meau (II) mpu narpeBanum,
B3aMMOJIEHCTBHE *Kene3a ¢ pactBopoM cond meau (1), uzyuenue cnocoOoB pas3jesieHus
cMeceil (C TNOMONIbIO MarHuTa, (QWIbTPOBAHHE, BbIAPUBAHUE, JAUCTUIUIALINA,
xpomarorpadusi), IpOBEACHUE OYHUCTKUA MOBApPEHHON COJNM, HAOMIOACHHE U OMHCAHHE
pEe3yNbTaTOB NPOBEACHUS OMNbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl,
CO3JaHue MOJeNe MoyieKysl (IIapoCTepKHEBbIX). BakHeliliume mnpeacTaBUTEH
HEOPraHMYeCKHUX BellecTB

Bo3nyx — cMech razoB. Cocras Bo3yxa. Kuciaopon — a3eMeHT U mpocToe BEIIECTBO.
HaxoxneHnue kuciaopona B mpupoze, (hpu3nueckue U XUMHUYECKHUE CBOWCTBA (peaKIuu
ropenusi). Oxcuapl. [Ipumenenue kuciaopoaa. CrnocoObl MOJy4YeHHUs KHCIOpoJa B
nabopatopuu W mnpoMmbinieHHOCTH. KpyroBopor kucimopona B mpuponae. O30H —

AJUIOTPOITHAA MO,III/I(bI/IKaHHH KHCJIOPOJa.
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TennoBo# 3¢ heKT XMMUYECKON peaKii, TEPMOXUMUYECKUE YPaBHEHUS, 9K30- U
HSHAOTEPMHUUYECKHE peakuu. TOIMIMBO: yrojlb U METaH. 3arpsi3HEHUE BO3/AyXa, YCUICHUE
NapHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonmopon — anemeHT u npocrtoe BemecTBO. HaxoxaeHue Bojopoaa B MPUPOJE,
dusznueckre U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOcOoObI nosydeHusi. Kucimorsl u
COJIH.

MonsipabIii 00bEM ra3oB. Pacu€Tsl Mo XUMHYECKUM YPaBHCHHSM.

dusnueckrne CBOMCTBA BOAbl. Boga kak pactBoputens. PactBopsl. HackienHsie n
HEHACBIIIEHHbIE PACTBOPHBI. PacTBOpUMOCTH BeEllIECTB B BOJE. MaccoBasi 10715 BEIIECTBA
B pacTBope. XMMHUYECKUE CBOMCTBa BoAbl. OcHOBaHMs. PoJib pacTBOpOB B NpUPOJE U B
KU3HU 4yenoBeka. KpyroBopoT BOJbl B IpHUpOJE. 3arpsi3HEHUE MPUPOAHBIX BoJ. OXpaHa
Y OYMCTKA ITPUPOJHBIX BOJ.

Knaccuduxanuss Heopranmueckux coenuHenuit. Oxcunpl.  Krnaccudukarus
OKCHUJIOB: coJjieoOpa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecolsieoOpasyromue. HomeHnkiarypa okcujoB. @u3nyeckue M XMMHUYECKHE CBOWCTBA
okcuaoB. [lonyduenue okCuI0B.

OcuoBanus. Knaccudukaruys ocHOBaHUMN: MENOYN U HEPACTBOPHUMBIE OCHOBAHMS.
Homenkiatypa ocHoBaHuil. @PuU3MYECKHE W XUMHUYECKHE CBOMCTBA OCHOBAHMWIA.
[Tonyuyenne ocHOBaHM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusmueckue u
XAMUYECKHE cBoMcTBa KUCIOT. Psan akruBHOCcTH MeTamnoB H.H. bekerona. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseit. Du3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coneu.
I'eHeTnyeckas cBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHUN. Xumuueckutl

aKcnepumernm:

KayeCTBEHHOE OIpEJCIICHUE COJEpKaHUs KHUCIOpOoJa B BO3JyXe, MOJy4YCHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyUYEHHE CBOWCTB KUCIOpOJa, HaOII0/IeHNE
B3aMMO/ICHCTBHSI BEIIECTB C KHCIOPOJOM U YCIOBHUS BO3HUKHOBEHHS U TIPEKPAIICHUS
ropenust (mokapa), O3HaAKOMJIEHHE C OOpas3llaMH OKCHUJOB W ONUCAHHE MX CBOICTB,
noJiydeHue, coOMpaHue, paclo3HaBaHWE M H3YyUYEHHE CBOMCTB BOJIOpOJia (rOpeHue),
B3auMojieiicTBue Bojaopojga ¢ okcugoMm wMeau (1) (BO3MOXKHO HCIHONb30BaHUE
BUJICOMATEPUAIOB), HAOMIOJEHUE OO0pa3loB BEHIECTB KOJWYECTBOM 1  MOIb,
UCCJICIOBAHUE OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BEILIECTBA,
B3aUMO/ICHCTBHE BOJIBI C METa/IaMU (HATPUEM U KaJbleM) (BO3MOXKHO UCTIOJIb30BAHUE
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BUJIEOMATEPUAJIOB), HCCIIEJOBaHHE OOpa3LOB HEOPraHMYECKUX BELIECTB Pa3IMUHBIX
KJIaCCOB, HAOIIOZICHHE W3MEHEHHs] OKPACKHM HWHAMKATOPOB B pacTBOpax KUCIOT U
Hieyio4el, n3ydeHue BzauMopeicTeus okcuaa meau (1) ¢ pactBopom cepHOIl KUCIOTHI,
KHCIOT € METAJUIaMH, pEaKUMd HEUTpalIM3alnM, IOJy4YEeHUE HEPACTBOPUMBIX
OCHOBAaHMI, BBITECHEHHME OJHOTO MeTajula JAPYTMM M3 pacTBOpa COJM, DELICHHE
OKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMme «BaxkHelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUID.

IHepuoanueckui 3akoH u Ilepuoauueckas cucrema xumuuyeckux 3jiemenros JI.H.
Memnpaeseena. Crtpoenue aTOMOB. XumMuveckas CBAA3b.
OKHCINTENbHOBOCCTAHOBUTEIbLHBIC PEaKIMU

[lepBble MOMBITKHA KIacCU(PUKAIMKM XUMUYECKUX d7IeMeHTOB. [loHsATHE O Tpymmax
CXOJHBIX AJIEMEHTOB (LEIOYHBIE U IET0YHO3EMENIbHBIE METAILIbI, TaJOTE€HbI, HHEPTHBIE
rasbl). DJIEMEHTBI, KOTOpPbIE 00pa3ytoT aM(POTEPHBIEC OKCUABI U THIPOKCHUJIBI.

[Tepunonnueckuit 3akoH. llepmonmueckas cucrema Xxumuyeckux 3neMeHToB J[.H.
MenneneeBa. Kopotkonepuonnas u jumHHONEepuomHas ¢opmel [lepuogmaeckoit
cucTeMbl XuMH4IecKnx anemMeHToB /(.M. MenneneeBa. Ilepuoas! u rpynnel. duznueckuit
CMBICJI IOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB atoMmHbIX sanep. M3otombl. OnekTpoHsl. CTpoeHHE
3JIEKTPOHHBIX 000JI0ueK aTOMOB MepBbIX 20 XUMHUUYECKUX 3yieMeHToB [lepuoauueckoi
cucrembl JI.MI. MengeneeBa. XapakTepUCTUKA XUMHUYECKOrO JJIEMEHTa II0 €ro
nosnoxxennto B [lepnoanueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIAM U IEPHUOIAM.

3nauenue llepuonnueckoro 3akoHa u Ilepuoguyeckoi CUCTEMBI XUMHYECKUX
AJIIEMEHTOB JUIs pPa3BUTHUS HayKH U npakTuku. (.M. MenneneeB — yu€HbIN U IPaKIaHUH.

Xumuueckass  cBsa3b. KoBasieHTHas  (moyisipHas W HEMOJISIpHAs)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp okucneHus. OKHUCIUTENbHOBOCCTAHOBHUTENIbHBIE peakiuu. IIpoueccsl

OKHCJICHHS MW BOCCTAHOBJICHHMA. OKHMCIMTEIN M BOCCTAHOBHUTCIU. XuUMuyYeckull
aKcnepumernm:

u3ydeHue oOpa3loB BEIIECTB METAJIOB U HEMETAJUIOB, B3aWMOJCHCTBUE
TUAPOKCHIA IIMHKA C PAacTBOpAaMH KHUCJIOT M IIEJOYel, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKIMil (ropeHue,
peaKkuu pa3yioKEHUs, COSTMHECHHUS).

Mescnpeomemuvie ces3u

Onepatop 30 OO0 "Komnanusa "TeHsop" ——

JOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMNUCHIO

MYHULUUNAJIbHOE KASBEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) Ceptudukar 00C63BF459D9ED8CF894CCF14CE5944A4A
"HEHALLUEBCKAS CPEQHASA OBLLLEEOBPA30OBATEJIbHASA LLUKOJIA", YcukoBa
EneHa BukTopoBHa, [IMPEKTOp LIKOMbI




denepanbHas padodas mporpamma | Xumus. 8—9 kiacchl (0a30BbI YPOBEHbD)

Peanuzaiuss MeXIpeIMETHBIX CBsI3€d MpU HW3yYEeHUHM XUMHH B 8§ Kiacce
OCYIIIECTBIISICTCS Yepe3 MCIIOIh30BaHKME KaK OOIUX €CTeCTBEHHOHAYYHBIX TIOHATHH, TaK
U TOHATUH,  SBIAIOMUXCS  CHCTEMHBIMH  JUII  OTACIHBHBIX  IPEIMETOB
CCTCCTBEHHOHAYYHOTO ITUKJIA.

OOmmue ecTeCTBEHHOHAYYHbBIC TTOHATHS: HAyYHBIH (haKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaJIN3, CHUHTE3, KiIaccuukamms, TMEePUOANIHOCTh, HAOIIOJCHUE, DKCIEPUMEHT,
MO/ISITMPOBAHKE, U3MEPEHHUE, MOJICITh, IBJICHHE.

®dwusuka: mMaTepus, aToMm, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIbI,
PagMoOaKTUBHOCTh, MOJICKYJA, OJICKTPHYECKUN 3apsj, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHHE BEIICCTBA, ras3, (PU3MUECKHE BCIMYMHBI, CIUHUIBI U3MEPEHUS,
KOCMOC, IUTIaHETHI, 3BE31bI, COHIIE.

buonorus: dporocunres, apixanue, onocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, FOPHbIE MOPOABI, MOJIE3HbIE
HCKOIIaeMbIE, TOTIIMBO, BOJHBIC PECYPCHI.

9 KJIACC BemecTBO U XMMHYECKAsi peakuusi
[leprnomnueckuin 3akoH. llepmonuueckas cucrema XUMu4yeckux 3yemeHToB J[.H.

MeunneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHA B U3MEHEHUU CBOWMCTB XUMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIUs, KAIbIUSI U UX COEJUHEHUN B COOTBETCTBUU
C TIOJIO’KEHHEM 2JIEeMEHTOB B [leprnoaudeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOWMCTB BEIECTBA OT THUINA KPUCTAIUIMYECKOW PEMIETKA W BUIA
XUMHYECKOU CBSA3H.

Knaccudukanuss um HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHECHUH,
TE€HETUYECKAas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccuduxanus XxuMuueckux peakiuidi Mo pa3iMuyHbIM MpU3HaKaMm (MO0 YUCTYy U
COCTaBY yYaCTBYIOIIUX B PEAKIIUMU BEIIECTB, MO TEIIOBOMY A(DPEeKTy, MO U3MEHEHUIO
CTENEHEH OKHUCICHHS XUMHUYECKHUX DJIEMEHTOB, IO OOpaTUMOCTH, MO Y4YacTHUIO
KaTaJIN3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINHN, TEPMOXUMHUYECKNE YPAaBHECHHUS.

[TonsitTue 0 CKOpOCTM XWUMHUUYECKOW peaknuu. l[loHstTme 00 o0OpaTUMBIX U
HEOOpATHUMBIX XUMHUUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX W TeTEepPOTrCHHBIX
peakuusax. Ilonstue o karamuse. [loHsTHe 0 XUMUUECKOM paBHOBecHU. DakTophl,
BIIMSIOIIME HA CKOPOCTh XUMUYECKOW PEAKIINN U MTOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIC

OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOU PCaKm.

peaxkuuu,

AJIEKTPOHHBIN OanaHc

CocraBnenue YpaBHEHMIA
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OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKLIHN C MCIOJIb30BAHUEM METOAA AJIEKTPOHHOTO
Oananca.

Teopust SIEKTPONUTHYECKONW JIUCCOLMALMU. OJIEKTPOJIUTBI W HEDIJIEKTPOJIUTHI.
Katvonbl, aHumoHbl. MeXaHU3M JAMCCOLMALIMM BEUIECTB C pa3JIMYHBIMU BUJIAMU
XUMHU4ecKoil cBsizu. Ctenens aucconuanuu. CUiIbHbBIE U C1a0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOro oOMeHa. YCJIOBHUS TMPOTEKAHHWS pPEaKIMid HOHHOTO OOMEHa,
MOJIHBIE M COKPALIEHHbIE HOHHbIE YpaBHEHUS peakiuii. CBOCTBA KUCIOT, OCHOBAaHUW U
CoJIell B CBETE MPEACTABICHUA 00 3JEKTPOJUTUYECKOW Auccouuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O THApPONIHN3E CONEN.

Xumuyeckuii 5KChepumenm:

O3HAKOMJIEHUE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB
— METaJVIOB U HeMeTaJuioB (rpaduTa U anmasa), CJI0XKHBIX BEIIECTB (XJI0pUa HATPUs),
UCCIIEJOBAHUE 3aBHCUMOCTH CKOPOCTM XUMHYECKOM peakUuu OT BO3IACHCTBHS
paznuYHBIX (PAKTOPOB, HCCIEAOBAHHE AIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB,
nporecca IUCCOUMAlNN KUCIIOT, IEN0Yed U coslei (BO3MOKHO HCIIOIb30BAHUE BUIEO
MaTepHuasoB), IPOBEJEHUE OINBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHUS PEAKIINil
MOHHOTO 0OMeHa (0Opa3oBaHUE OCa/iKa, BbIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI), OIMBITOB,
WUTIOCTPUPYIOMIMX TPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKIil (ropeHue,
peakiuu pasyioKeHUs, COCIMHEHHUs), paclo3HaBaHWE HEOPTraHWYECKUX BEUIECTB C
MIOMOIIIbI0 KAaYECTBEHHBIX PEAKUMH Ha WOHBI, PEIICHUE AKCHEPUMEHTAJIbHBIX 3a/ad.
HeMmeTanibl U MX coeIMHEHUSA

OO01as xapakTepucTUKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
creneHu okucienus. CTpoeHue u puznyeckre CBOMCTBA MPOCTHIX BEUIECTB — rajJOreHoB.
XvUMHUYECKHEe CBOMCTBA Ha TMpuUMepe xJjopa (B3aMMOJIEHCTBHE C MeETaUlaMH,
HEMeTaJulaMy, menoyamu). Xsoposogopod. CoisiHas KMCIIOTa, XUMUUYECKHE CBOMCTBA,
IIOJIy4eHne, NpuMeHeHne. JlelicTBrue Xjaopa M XJI0pOBOAOPOJA HA OPTraHU3M YEJIOBEKa.
Baxueimue Xx10puasl 1 ©X HAX0XKIECHUE B IPUPOJIE.

O61mas xapakrepucTuka 351eMeHTOB VIA-rpynnbl. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe cTereHn okuciaeHus. CTpoeHue u pu3nyecKre CBONCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJia U cephl. AJUIOTpONHbIE MOAU(UKALNN KUCIOPOAa U cepbl. XUMHUECKHE
cBoiicTBa ceprl. CepoBOIOPOI, CTpOSHHUE, (PU3NIECKUE U XUMHUECKUE CBOMCTBA. OKCHIBI
cepbl Kak IMpPEACTaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (U3UYECKUE H
XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEICTABUTENS KIAacca KUCIOT U CIelU(PUIECKHUE).
XVMMUYECKHE PpEeaKIUH, JIeKallue B OCHOBE MPOMBIIUIEHHOIO CIOC00a MOTy4YeHus
cepHoil kucioThl. [Iprumenenne cepHoii KucaoTbl. Coau cepHOM KUCIIOThI, KAYE€CTBEHHAs
peaxuus Ha cynb(ar-uoH. HaxoxaeHue cepbl U €€ COeAMHEHUH B pUpoie. XUMUYECKOE
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3arpsi3HEHUE OKPYXKAIOIIeH cpefibl COCIMHEHUSIMH Ccepbl  (KHCIIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MPEeA0TBPAILLECHUS.

OO1mas xapakrepucTuka 3;1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclipoCcTpaHEHUE B MPUPOJE, PUINYECKUE U
xumudeckue cpoiictBa. KpyroBopoT azora B mpupojae. AMMHUAK, ero (u3HYecKue u
XUMHUYECKHE CBOMCTBA, MojyuyeHrue u npuMmeHeHue. Coin aMMOHUS, UX (QU3HUYECKUE U
XUMHUYECKHUE CBOWCTBa, MpuMeHeHue. KadecTBeHHass peakius Ha HOHBI aMMOHWUSI.
A30THas KuClOTa, €€ MOoJlyueHHe, (PU3NYeCKHe M XMMHUYECKHe CBOMCTBa (0OIIMe Kak
IpeICTaBUTENS KJlacca KUCIIOT U crnenurduyeckue). Mcnoib3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KayeCTBE MHHEPAJbHBIX yAOOpeHHl. XUMHUYECKOe 3arpsi3HEHHE
OKpY’KaroLIEN Cpelibl COCAMHEHUSAMU a30Ta (KUCJIOTHBIE JOXH, 3arpsI3HEHUE BO3/1yXa,
o4Bbl U BoAoéMOB). Docdop, amiorponHbie Moaudukanuu docdopa, Guzndeckue u
xumuueckue cporictBa. Okcup dochopa (V) u pocdopnas kucnora, pusnyeckue u
XUMUYECKUE CBOMCTBa, mojydyeHue. Kcmons3oBanue ¢ocharoB B  KadyecTBe
MUHEpaAIbHBIX YI0OpEHUH.

O6mas xapakrepuctuka 351eMeHTOB [V A-rpynmsl. OcOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTepHbIE CTENEHW  OKHUCJICHHS. YTIIEpOJA, aUIOTPONHBIE  MOJAU(UKAIINH,
pacnpocTpaHEeHUE B MpPUPOJAE, (PU3NYECKHE M XUMHUYECKME CBOMCTBa. AzncopOius.
Kpyrosopot yrinepoaa B npupoje. OKCUIbl yriiepoaa, ux (GU3NUecKrue U XUMUYECKUE
CBOMCTBA, ACHCTBUE HA KUBbIC OPraHU3MBbI, TOJIYYCHHE U IPUMEHEHHE. JKOJIOTUYECKUE
npoOsiemMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), rumoresa riao0asbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3PdekT. YrompHas KUCIOTa W €€ CONu, uX (U3MYECKUE H
XUMUYECKUE CBOMCTBA, TNOJydyeHHEe U mnpuMeHeHwe. KauecTBeHHas peakius Ha
KapOoHaTHOHBI. Vcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBILUIEHHOCTU U
CEJIbCKOM XO35ICTBE.

[lepBoHauanbHbIe TOHATHS OO0 OPraHWYECKUX BEHIECTBAX KAaK O COEIMHEHUSX
yraeponga (MeTaH, dTaH, ATHICH, alleTWUJICH, 3TAHOJ, TJIHMICPUH, YKCYCHAas KHCIIOTA).
[IpupoaHble HICTOUHUKHU YTIEBOJOPOAOB (yTOJib, MPUPOAHBIN Ta3, HEPTH), MPOIAYKTHI UX
nepepaboTku (O€H3MH), X POJIb B OBITY M MPOMBINIIIEHHOCTH. [loHsATHE 0 OHOJIOTHYECKU
BaXXHBIX BEILECTBAX: YXKUpaX, OelKax, YriieBoJax — M UX pPOJIM B >KU3HU YEJIOBEKa.
MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCTUHEHUMN.

Kpemuunii, ero ¢pusndeckne u XUMHUYECKHUE CBOWCTBA, MOJyUYCHUE M MIPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6ume npeacrapienus o6 okcuae kpemuus (IV) u
KpeMHHEBOM KucioTe. CUIMKaThl, UX UCMOJb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiiue cTpouTenbHbIE MaTepUalbl: KepaMHKa, CTEKJO, IIEMEHT, OETOH,
xene300eToH. [Ipobiembl 0€30MacHOTO KCIOIb30BAHUS CTPOUTEIbHBIX MaTEpUaOB B

HOBCCI{HGBHOﬁ JKU3HHA. Xumuyeckuu IKCcnepumenm.
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U3yuyeHue o0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOICTB COJIAHOM KHUCIIOTHI,
IPOBEJCHUE KAUECTBEHHBIX PEaKIMH Ha XJOPUA-HOHBI U HAOIIOJEHHE MPHU3HAKOB MX
NPOTEKAHUSs, OIBITHI, OTpaXKAIOUUe PU3NUECKIE U XUMHUECKHUE CBOMCTBA raJOr€HOB U
UX COEIUHEHUN (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB), O3HAKOMJIEHUE C
oOpasniaMu XJIOpUJOB (TaJOT€HHUIOB), O3HAKOMJIEHHE C oOpaslmamMu cepbl U €
COETMHEHUSIMU (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPUAIOB), HAOIIOICHHE TIpoliecca
oOyrnuBaHMs caxapa MoJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3yUYCHUE
XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KHUCIOTHI, NPOBEJCHHE KAaueCTBEHHOMU
peakuuu Ha cysb(paT-uoH U HaOJI0JIeHHE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHUE C
dbu3uyeckuMu  cBoMicTBamMHM azotra, ¢dochopa U HUX COCAMHEHUU (BO3MOXKHO
WCIIOJIb30BaHUE BHJIEOMATEpHaioB), oOpaslaMu a30THBIX U (HOChOPHBIX YyAOOpEHUH,
noJjilyuyeHue, coOupaHue, pacro3HaBaHUE M M3y4yeHUE CBOMCTB aMMHUaka, MPOBEICHUE
Ka4eCTBCHHBIX pPEaKlIMid Ha MOH aMMOHMS U (pocdhaT-MOH M U3yUEHUE NPU3HAKOB HX
IIPOTEKaHUsl, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIBI0
(BO3MOKHO MCMOJIB30BAHUE BUJIEOMATEPUATIOB), U3YUEHUE MOJIENEH KpUCTAIMYECKUX
pem€Tok anmaza, rpadura, (QymiepeHa, O3HAKOMJIEHHE C IMPOILIECCOM aJCOpPOIUU
pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YINIEM M YCTPOMCTBOM INPOTHBOrasa,
nojyyeHue, coOupaHHe, paclo3HABaHME W HU3YYEHHE CBOMCTB YIJIEKHCIIOTO Trasa,
IPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CWJIMKAT-UOHBI W HM3Yy4YCHHE
NPU3HAKOB HMX  MPOTEKaHHs, O3HAKOMJIEHME C  NPOAYKIHEH  CHIMKATHOMN
IPOMBIIIJIEHHOCTH, PELIEHUE OHKCHEPUMEHTANBHBIX 3a7ad 1o Teme «Baxneinmme
HEMETAJIbI U UX COEAMHEHU». MeTaJuibl M UX COeIMHEHU S

OOmas xapakTepucTUKa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAHMM MX
nosnoxkenus B llepuonnueckoit cucreMe xumumyeckux sneMeHtoB [[.M. Menneneesa u
cTpoeHus: atomMoB. CTpoeHME MeTauioB. Meramnuyeckas CBA3b M MeTaUInYecKas
KPUCTAJUINYECKAs] PEIIETKA. OJIEKTPOXMMHUYECKUN psJl  HANpSOHKEHUH METaJUIOB.
dusnueckne U XuMUYecKue cBoiicTBa MeTayioB. OOIIMe CriocoObl MOTyYeHUsI METAIIOB.
[loHsiTHE O KOPPO3HH METAILIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIiiaBbl
(cTanp, 4yryH, JIOPAIFOMUHUMN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIUIEHHOCTH.

[Ilemouynble MeTauibl: MOJOXKEHUWE B lleprognueckoil cucTeMe XUMHUYECKUX
anemeHTtoB J[.MI. MeHneneeBa, CTPOEHHE HMX aTOMOB, HaxXOXJICHHUE B MPHUPOJE.
du3nueckue W XUMHUYECKHE CBOWCTBa (Ha mpumepe Hatpus U Kaius). OKCUIbI U
TUAPOKCUIBI HATPUS U Kanus. [IpuMeHeHne menoyHbpiX METaluioB U UX COEAMHEHUM.

[Ilesr0uHO3EMENBHBIE METAIIIBI MArHUK U KaJIbLHN: OJIOKeHUe B Ilepuoauueckon
cucreMme xumMuiecknx 3neMeHToB J[.M. Menaeneesa, cTpoeHuE UX aTOMOB, HAX0XKJICHUE
B npupojge. Pu3nyeckue U XUMUUYECKHE CBOMCTBA MAarHus M Kajplus. Baxueimue
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COCIMHEHMS KaJblMs (OKCHJ, THAPOKCUJ, coyin). JKECTKOCTh BOJBI U CIIOCOOBI €€
YCTPAHEHUSI.

AnmromuHuA: onoxkeHue B [leprpoandeckoit cucteMe XuMudeckux 3imemMeHTos 1. M.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKJECHUE B mpupoae. PU3NYECKUE U XUMUUYECKUE
CBOMCTBA atOMUHUA. AM(OTEpHBIE CBOMCTBA OKCUIA U TUAPOKCH]IA ATFOMUHUS.

Keneszo: monoxenue B llepuoguueckoi cucreMe XHUMHUYECKUX 3ieMeHToB JI.I.
MenpaeneeBa, CTpOEHHUE aTOMa, HAXOXJCHUE B mpupoac. PU3NYECKUEe U XUMUYECKUE
cBoMcTBa *keneza. Okcuibl, rupokcu il u conu kenesa (1) u xenesa (II1), ux cocras,
CBOWMCTBA U MOJIy4eHUE. XuMuueckuu sKCnepumenm.:

O3HAKOMJICHUE C 00pa3iaMu METAJUIOB M CILIABOB, UX (PU3WYECKUMH CBOWCTBAMH,
U3y4YEHUE  PEe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  KCIOJIb30BAaHHE
BUJIEOMATEpPUAJIOB), OCOOCHHOCTEHN B3aMMOJICUCTBUS OKCUAA KaJbIUS U HATPUS C BOJOU
(BO3MO’KHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB KECTKOM BOIBI,
npoliecca TOpeHus Kee3a B KUCIopoie (BO3MOXKHO UCIIOJIb30BAaHUE BUACOMATEPUATIOB),
MIPU3HAKOB IPOTEKAHUS KAUECTBEHHbBIX PEaKMii HA HOHBI (MarHus, Kajablus, aJFOMUHUS,
nuHka, xene3a (II) m xenesa (III), mequ (II), HaGnrogeHNE W OMHMCAaHWE MPOIIECCOB
OKpaIllMBaHUs TUIAMEHU MOHAMU HATpUsl, KaJdus U KaJblUs (BO3MOXHO HCIOJIb30BAHUE
BUJIEOMATEpPUAJIOB), MCCIICIOBaHUE aM(POTEPHBIX CBONCTB THUJPOKCHUIA ATIOMHHHUS U
TUAPOKCUAA LIMHKA, PEUIEHHWE SKCIEPUMEHTANbHBIX 3adady o TeMe «Baxkneimme
METaJUIbl U UX COEIUHEHUS. XUMHUA U OKPYKAKIIAS cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOW JKW3HM 4eloBeKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUUYECKUX peakiuid B ObITy. llepBas momorib mnpu
XUMHYECKUX 0KOTrax 1 OTPABIICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpyXKarolled cpenbl (mpenenbHas —JOmycTUMas
KoHIleHTpanusi BemiecTB (nanee — IIJIK). Ponb Xumum B pelmieHUH SKOJOTHYECKUX
npobneM. Xumuueckuii dKCnepumeHm.

N3Yy4YCHHC 06pa3u013 MAaTCpUuaJIOB (CT@KJ’IO, CIlIaBbl MCTAJIJIOB, IIOJIMMCPHBIC

MaTEepHAJIbI).

Mesicnpeomemuvie cesa3u
Peanuzanuss MeXNpeAMETHBIX CBSI3€d MpPU HM3YYEHHMM XUMHM B 9 Kjacce

OCYILECTRIISIETCS YEPE3 UCIIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYUYHBIX MOHITHH, TaK
U TIOHATHH,  SBIAIOIIUXCS  CUCTEMHBIMH  JUISI  OTIEIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT' O [UKJIA.

OO6miue ecTeCTBEHHO-HAYYHbIC TTOHSATHUS: HAYYHbIN (PakT, rUIoTe3a, 3aKOH, TEOpHs,
aHaju3, CHUHTE3, Kiaccuukamus, TNEePUOJAUYHOCTb, HAOIIOJACHUE, HKCIEPUMEHT,
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MOJIEIUPOBaHKUE, U3MEPEHUE, MOJEIb, SBJIEHUE, NMapHUKOBBIM 3((deKT, TexHoaorus,
MaTepuabl.

®dwusuka: maTepusi, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHJ], H3O0TOIHI,
pPaZOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYCCKUN 3apsij, MPOBOJAHUKH, MOIYIPOBOJIHUKH,
TIVDTIEKTPUKH, POTOIIIEMEHT, BEIIECTBO, TEIO0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTaUIMYecKas peléTka, CIUIaBbl, (u3nueckue
BEJIMUMHBI, €IUHUIIBI H3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3[IBI,
Connre.

buonorusa: ¢ortocuntes, napixanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHbIE
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpabl, TOPHbIE TOPOJbBI, MOJIE3HBIC
UCKOMaeMble, TOIUIUBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O OOIIero oopa3oBaHUs
JOCTUTAIOTCS B XOJ¢ OOyYeHHsS XUMHUU B €IMHCTBE Y4eOHOW M BOCIUTATEIBHON
JEeSITETHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMHU COITMOKYIIBTYPHBIMU U
ITyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMU, IPUHATHIMU B 00IIIECTBE MTPaBHjIaMU M HOPMaMU
MOBEJICHUS U CIIOCOOCTBYIOT IpOoILleccaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COIIMATIN3ALINN
0o0yJarommxcs.

JInaHOCTHBIE pe3yabTaThl OTPaXKaroT TOTOBHOCTh oOyJaronmxcs
PYKOBOJCTBOBAaTbCS CHUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMN M pacIIupeHHe
OIbITA JIEATENILHOCTH Ha €€ OCHOBE, B TOM 4YHCJEe B 4YacTH: 1) MATPHOTHYECKOIO
BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HMCTOPUYECKOMY U
HAayYHOMY HACJIEIUIO, TOHUMaHUS 3HAUEHUSI XUMUIECKON HAYKU B )KU3HU COBPEMEHHOTO
o0ImecTBa, CHOCOOHOCTH BJAJETh JIOCTOBEpHOW HMHQOpManueil o0 MepeaoBbIX
JOCTHXKEHUSIX U OTKPBITHSIX MUPOBOM U OT€UECTBEHHON XUMHUH, 3aMHTEPECOBAHHOCTH B
HAY4YHBIX 3HAHUSIX 00 yCTpOiicTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHMSA:

IIPEACTABICHU O COLMAIIBHBIX HOPMaXxX U IPAaBUJIAX MEKINMYHOCTHBIX OTHOLICHUN
B KOJUIEKTUBE, KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM,
Y4eOHOHUCCIIEI0BATENBCKOM, TBOPYCCKON U IPYTUX BHAAX ACATCIBHOCTH, FOTOBHOGTH K
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pa3HOOOpa3HOW  COBMECTHOW  JEATEIBHOCTM  NpPU  BBINOJHEHWU  Y4EOHBIX,
MO3HaBaTENbHBIX 3314, BHIMOJIHEHUH XUMHUUYECKUX IKCIIEPUMEHTOB, CO3JJaHUH Y4eOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAHMIO M B3aUMOIIOMOLIM B IIPOLIECCE ITOM
yueOHON JesTeNbHOCTH, TOTOBHOCTU OLEHMBATH CBOE MOBEACHHE U IMOCTYIKH CBOUX
TOBapMILEld C IO3ULHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
HOCJIEICTBUI ITOCTYIIKOB; 3) IEHHOCTH HAYYHOI'0 NIO3HAHMSA

MHPOBO33PDEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMUYECKOW pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTABJISIOIIME OCHOBY
JUIsl TIOHMMAaHMSI CYHUIHOCTH HAyYHOW KapTHUHBI MHpA, MPEJCTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS PUPOJIbI, B3AUMOCBA35IX YEJI0BEKa C IPUPOJIHOM CPEesloi, O
poJIM XUMMHUU B IIO3HAHUM DOTHUX 3aKOHOMEPHOCTEW;  II03HABATEIbHBIE MOTHBHI,
HampaBJiEHHbIE Ha MOJIyY€HHE HOBBIX 3HaHUN M0 XUMHUHU, HEOOXOAUMBIE JIIsl 0ObSICHEHUS
HAOJIIOIaeMbIX TPOLECCOB U  SIBJIEHUH, IO03HABAaTEIbHOM, WH(POPMALMOHHON U
YUTATENbCKOW KYJIbTYpPbI, B TOM UKCJIE€ HABBIKOB CAMOCTOSITEIbHON PabOThI ¢ Y4EOHBIMU
TEKCTaMH, CIIPABOYHOM JUTEPaTypoOM, MAOCTYIHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(GOPMAIIMOHHBIX TEXHOJIOTUI; HHTEPEC K 00YUYEHHUIO U TO3HAHUIO, TI0003HATENBHOCTb,
TOTOBHOCTh M CIHOCOOHOCTh K CamMO0Opa30BaHUIO, MPOEKTHOM M HCCIIEN0BATENIbCKON
JESITeNbHOCTH, K OCO3HAaHHOMY BBHIOOPY HANpaBICHHOCTH M YpPOBHS OOydeHUS B
nanbHeneMm; 4) GopMUpPOBaHUA KYJIbTYPbI 310POBbS:

OCO3HAaHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHU Ha 370pOBbIil 00pa3 *KU3HU, OCO3HAHUE MOCJIEACTBUIN U HENPUATHE BPEAHBIX
OpuUBbIYEK (YHMOTpPEeOJCHHUS] alKOrojisl, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH
coOI0IeHUsT MpaBuil O€30MACHOCTH NpHU OOpalIeHUH ¢ XMMHYECKMMH BEIIECTBAMH B
OBITY U pealbHOU KU3HU; S5) TPYAOBOI0 BOCIIUTAHMSA:

MHTEpEC K MPAaKTUYECKOMY U3YUEHHUIO Npodeccuil U TpyAa pa3iIuuHOro posa,
yBa)XEHUE K TPyAY M pe3yjibTaTaM TPYAOBOW IEATEIBHOCTH, B TOM 4YHCJIE HA OCHOBE
OPUMEHEHUsl MPEJAMETHBIX 3HAHMW MO XUMUHU, OCO3HAHHBIN BbIOOp MHIUBUIYaIbHOU
TPAEKTOPUM TPOJOJKEHUSI OOpa30oBaHHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB MU MOTPEOHOCTEH, YCHEIIHON
npoecCHOHaNbHON JIEATEIbHOCTH W Pa3BUTUS HEOOXOJIMMBIX YMEHUH, FOTOBHOCTH
aJanTUPOBATHCS B MPO(ECCHOHATIBHOM cpesie; 6) IK0JIOrH4ecKoro BOCIIMTAHMS

OKOJIOTN4YCCKHA uenecoo6pa3Hoe OTHOIICHHUC K IIPUPOAC KaK NCTOYHHUKY KU3HU
Ha 3CMJI€, OCHOBE €€ CymeCTBOBAHHA, IOHMMAaHNC ICHHOCTH 310POBOI'O U 0e30macHoOro

oOpaza JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY H
NICUXUYECKOMY 3J0POBbIO, OCO3HAHWE ILIEHHOCTH COONIO/ICHUs MpaBui 0OE30MacHOTO
TOBEICHMS MPU PabOTE C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX, YTPOIKAIOIINX 37J0POBBIO U

KNU3HU JIIOJ]GP'I; CHOCO6HOCTI/I MPUMCHATH 3HAHUA, ITOJTYYACMbIC ITPHU U3YUYCHHUH XUMUU,
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JUI pEIICHUS 3aJ1a4, CBSI3aHHBIX C OKPYXAIOLICH MPUPOJHON CPEAOM, ISl MOBBIIICHUS
YPOBHS 3KOJIOTHYECKOM KYJIbTYPhI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa dKOJOTHISCKUX
npoOiieM © MyTeld WX pemieHUs IOCPEICTBOM METOJOB XHUMHH, JKOJOTHYECKOTO
MBIIIJIEHHS, YMEHUSI PYKOBOJICTBOBATHCA MM B MO3HABATEILHOW, KOMMYHUKATUBHOU U
COLMAILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MmeTanmpenMETHBIX pe3yJAbTATOB  BBIACISIOT 3HAYKUMBIE JUTSI
dbopMUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpHUS, TPHUHIIMII,
runoresa, (paxT, cucrema, mporecc, IKCIEPUMEHT U IPYTOe. ), KOTOPhIE UCTIONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEJIMETaxX M MO3BOJSIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (GOpMUPOBATh MPEACTABICHUE O IEJIOCTHONW HAy4YHOW KApTUHE MHpa, W
YHUBEpCAJIbHbIE  y4yeOHble  JeHcTBUS  (MO3HABaTelIbHbIE,  KOMMYHUKATHBHBIE,
pPEryJIsTUBHBIE), KOTOpble oOOecneunBalOT  (HOPMHUPOBAHHE TOTOBHOCTU K
CaMOCTOATEILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM IS TETHHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eiCTBUA ba3oBbie
Joru4eckue JeiicTBuA:

YMEHHUS UCTO0JIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUS ITPU OCBOCHUHU 3HAHUM:
pacKpbIBaTh CMBICT XHMHUUYECKUX TOHSATUM (BBIACIATh WX XapaKTepHbIE MPU3HAKH,
YCTAHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATUSMHU), HCIIOJIB30BaTh TOHSTHUSA IS
00BSICHEHUS OTICIbHBIX (DaKTOB M SIBIICHHI, BEIOMPATh OCHOBAHHMS W KPUTCPHUH IS
KI1accupuKalMy XUMHYECKUX BEIIECTB M XUMHUYECKUX pEakivii, yCTaHaBIMBAaTh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXJy OOBEKTaMHU H3Y4YEHHUS, CTPOUTH JIOTHYECKHE
paccyxaeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, [0 aHAJIOTHUM), JeJIaTb BBIBOJBI H
3aKJIIOYCHHS; YMEHHE NPHUMEHSATH B TIPOIecCe TO3HAHHMSA TOHATHSA (IIpeaMETHhIE W
METaIrpeIMETHbIEC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIU, HCMIOJb3yeMble B XHMUH,
npeoOpa3oBbIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMHHM MOJEJIbHBIEC MPEJICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMUUecKas (popMyiia U ypaBHEHUE XUMUYECKON
peaKkIuy — IpH PelIeHUH Y4eOHO-TT03HABATENIBHBIX 3a71a4, ¢ YUYETOM ATHUX MOACIBHBIX
MPEJICTABJIICHUN BBISIBIISIT U XapPaKTEPHU30BaTh CYIIECCTBEHHBIC TNMPHU3HAKU H3y4aeMBbIX
O0OBEKTOB — XHMHYECKHX BCIICCTB M XHUMHYECKHUX PEaKIHMi, BBISABISATH OOIIUC
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBS3M U MPOTHBOPEUYUS B HU3YyUAEMBIX
npoleccax M siBjicHUAX. ba3oBble ucciieoBaTebCKue 1eiCcTBUA:

YMEHHE UCTI0JIb30BaTh MOCTABJICHHBIE BOITPOCHI B KAUECTBE MHCTPYMEHTA ITO3HAHUS,
a TaKke B KaUeCTBE OCHOBHI JUIsl (POPMUPOBAHUS TUIIOTE3BI IO IIPOBEPKE MPABUILHOCTH
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BBICKA3bIBAEMBIX CY)KJIEHUH; MPUOOPETEHHE ONbITA 110 IJIAHUPOBAHUIO, OPraHU3AlMH U
IPOBEJCHUIO YYCHHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HaO0/IaTh 3a XOJ0M IMpoIliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 pe3ynbTar, (HOopMynIHpoBaTh OOOOLICHUS U
BBIBOJIBI IO PE3YJbTAaTaM IPOBEIEHHOIO OIIBITA, WCCIIEIOBAHMS, COCTABIATh OTYET O
pOJIeIaHHON padoTe.

PabGora ¢ nnopmanmeii:

YMEHHUE BbIOMpATh, aHATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAITHIO PA3TIAYHBIX
BUJIOB U  (QopM  TMpEACTaBICHMS, TMOJy4aeMyld M3  pPa3HbIX HCTOYHUKOB
(HayyHOMIOMYJISIpHASL JIMTEpAaTypa XHMHUYECKOTO COJACP)KaHUS, CIPaBOYHBIE IMOCOOUS,
pecypcbl MHTepHeTa), KPUTHUYECKU OILEHHWBATh MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
uH(OPMAIINIO; YMEHHE IPUMEHSATh Pa3IMYHbIC METO/IbI U 3aMPOCHI IIPH MOKUCKE U 0TOOpE
nH(OPMAIHN U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOUMBIX VISl BBITIOJTHEHUS YYCOHBIX U
NO3HABATEIBHBIX 3a/lay OMpPEACIEHHOIO TUIa, NPUOOpETEeHHE OmNbITa B 00JacTH
UCIIOB30BaHUsl  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJIaJCHUE
KyJIbTYPOI aKTUBHOT'O MCIIOJIb30BAHUS PA3TMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBIOMpATh ONTHUMAIBHYIO (OpMY NpeAcTaBiieHHs WHGOPMAIMK U WILIIOCTPUPOBATH
perraembie 3a7a91 HECIOKHBIMUA CXEMaMU, JTuarpaMMaMHu, IpyruMu (popmamu rpapuku
U UX KOMOWHAIUSIMU;, YMEHHUE UCIIOIb30BaTh U aHAIM3UPOBATh B MPOIECCE YUCOHOU U
UCCIIEIOBATEILCKON  JIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUM TMPOMBIIIIEHHOCTH,
CEJIBCKOI0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHON CpeIbl.

KoMMyHHKaTUBHBbIE YHHBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUA:

YMEHHUE 3aJlaBaTh BOIPOCHI (B X0J€ Auanora U (WIih) AUCKYCCUHU) IO CYUIECTBY
o0cyxaeMoi TeMbl, POPMYIUPOBATH CBOM MPEAJIONKEHUSI OTHOCUTEIIBHO BBIMOJIHEHUS
NpEJIOKEHHON 3a7auk; TPUOOPETEHHUE OIbITA MPE3CHTAIMU PE3YIbTATOB BBIMOJHEHUS
XUMHUYECKOTO
IKCIIEpUMEHTa (J1a0OpaTOPHOTO OIMbITa, J1A0OpaTOpPHOW PAOOTHI MO HCCIETOBAHUIO
CBOWMCTB BEIIECTB, Y4E€OHOrO0 TIPOEKTA); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEpCTHHKAMM TO3HABATEJILHON W MCCIIEIOBATEIILCKON JEATEIbHOCTH TPU PEIICHUU
BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTIACOBAHUS MO3UIUI
(oOcyxkneHusi, OOMEH MHEHUSIMU, «MO3TOBBI€ ILITYPMbD», KOOPJMHALMS COBMECTHBIX
JICHCTBUM, ONpeIeNeHue KPUTEPUEB IO OIEHKE KaueCTBa BBHIMIOJHEHHON paboOThl U

JpyTHE);

PeryJsiTuBHbIC YHUBEpPCAJIbHBIC YYeOHbIE 1eiiCTBHSA:
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YMEHHME CaMOCTOSITEIBHO ONPENENATh LEIU JACITEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJHUPOBATH U MpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
JesITeNbHOCTh, BBIOMpATh Hambosee >PQPEeKTHBHBIC CIIOCOOBI pEHICHUS YYEOHBIX U
NIO3HABATEIbHBIX  3a/lad, CaMOCTOSITEJIbHO  COCTAaBIATH WM  KOPPEKTUPOBATh
MPEVIOKEHHBIN AITOPUTM JACHCTBUM MPHU BBINOJHEHUN 3aJaHUN C YYETOM MOJYUYCHUS
HOBBIX 3HaHUM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLICHUBAThH
COOTBETCTBHE IIOJYYEHHOIO pe3ysibTaTa 3asBJICHHOM LEIH, YMEHHE HCIIOJIb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, PEJIaracMbI€ B YCIOBUU 3aJaHUN.

INPEJMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX pe3yiabTaTOB MO OCBOEHHUIO 00S3aTEIBHOTO COACPIKAHUA,
YCTaHOBIIGHHOTO JIaHHOM (henepanbHOi paboueld mMporpaMMOH, BBIACIAIOT: OCBOCHHBIC
00y4aroNIMMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIOCOOBI ACHCTBUM, ClieHU(PUUECKUE IS
peIMETHOM 00s1acT « XUMHUSI», BU/IBI I€ATEITbHOCTH IO OJIYYEHHIO HOBOT'O 3HaHUS, €r0
UHTEPIpPETALMY, NMPEeoOpa30OBAHUI0 M MPUMEHEHUIO B PA3JIMUYHBIX Yy4E€OHBIX M HOBBIX
CUTyalusX.

K xonmy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTD Y O0YUYAIOUTUXCA YMEHHIA:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHWYECKHUX TNOHATHUW: AaTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOJHASA U
HEOJIHOPOJHAs), BAJECHTHOCTb, OTHOCUTENIbHAs AaTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi JOJII XUMHUYECKOIO 3JIEMEHTA
B COCIMHEHUHW, MOJSPHBIA  00BEM, OKCHJI, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATETLHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas PeaKIMs, KIacCu(PpUKaLIHs
peaKuuii: peakuuyu COCINHEHUS, PEAKIIUU PA3JIOKEHU, PEAKIINK 3aMEIICHUS, PEAKIIUN
oOMeHa, HK30- U DHJIOTEPMHUECKUE PEAKIIUHU, TETIOBOM (P (DEKT peakinu, Ipo aroma,
AJIEKTPOHHBIN CJOW aroma, aTOMHasi OpOuTalb, paguyCc aromMa, XMUMHUYECKas CBS3b,
NOJIApHAsl W HEMOJISIPHAST KOBAJEHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUWOH,
pacTBOp, MaccoBas J0ysl BenlecTBa (IPOLEHTHAs KOHIIGHTpalus) B PacTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUNA U IPUMEHSATh 3TU
NOHATHS TP ONMCAHUM BEUIECTB M MX IPEBpPALICHUI; HCIIOIb30BaTh XUMHUYECKYIO

CUMBOJIUKY JIJIsl COCTaBJIeHUs (OPMYJI BEIIECTB U
YPAaBHEHUNM XHMHYECKMX PEaKLUUH; OINPENeATh BAJICHTHOCTb AaTOMOB JJIEMEHTOB B

OMHAPHBIX COEMHEHUSX, CTETICHb
OKHUCJICHUSI DJIEMEHTOB B OHHApHBIX COCAMHEHUSIX, MPUHAIJIEKHOCTh BEUIECTB K
ornpeAenEéHHOMY Kilaccy COeAMHEHU 1o (popmyrnam, BUJL XUMUYECKOU CBSI3U
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(KOBaJICHTHAasT M WMOHHAs) B HEOPTaHUYECKUX COCIUHEHMSIX; PACKpPhIBATh CMBICI
[Tepunonnueckoro 3akona /[.1. Menneneesa: 1eMOHCTpUPOBATH
NOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHus: B Ilepuonnueckoil cucteme, 3aKOHOB COXPAHEHUsT MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YU€HHUS, 3aKOHa ABOTaJipo; OMHUCHIBATH U
XapakTepu3oBaTh Ta0IU4YHYI0 hopmy [leproauyeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3inyuaTh TOHITHUS «rJIaBHas mnoarpynmna (A-rpymma)» u
«moboynass noarpynna (b-rpynma)», Manele W OOJbIIME TEPHOJbI, COOTHOCHUTH
0003HaueHus1, KoTopsle uMeroTcs B Tabnuie «llepuoanueckas cucreMa XUMHYECKHX
anemeHToB /.M. MenjeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHMUYECKHUX DJJIEMEHTOB (cOCTaB M 3apsa] sapa, oOIee 4YHuCIo DSJIEKTPOHOB U
pacmpeiiefieHue WX 10 DJJIGKTPOHHBIM CJIOSIM); KJIACCH(UIIMPOBATh XUMHUYECKHE
3JIEMEHTBI, HEOPTaHUYECKUE BEILIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBy YYacTBYIOUIMX B PEAKIMU BEUIECTB, IO
TeroBoMy 3¢ (dEeKTy); XapakTepu3oBaTh (OMHMCHIBATH) OOIIME XWMHYECKHE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKJAasi OMHUCAHHE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XHWMHYECKHUX pEAKIUN; NTPOTHO3UPOBATH CBOMCTBA
BELIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'0 COCTaBa,
BO3MOXKHOCTH TMPOTEKAHUSI XHUMHYECKUX IMPEBPAIICHU B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCUTEIBLHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JIeMEHTa 1Mo (opMylie COSIUHEHHS, MAaCCOBYIO OO
BELIECTBA B PACTBOPE, IMPOBOJUTH PACUETHI MO YPABHEHUIO XMMHYECKOW peakUuu;
IPUMEHSTH OCHOBHbBIE OTIEPALIMH MBICIUTENILHON ACSITEIbHOCTU — aHAJIU3 U CUHTE3,

CpaBHEHHUE, 00001IcHNE, CHCTEMAaTHU3aIHIO, KJ1accuguKaIuio, BBISIBIICHUC
IIPUYMHHOCIIEACTBEHHBIX CBA3EH — JUI M3YYCHHsI CBOMCTB BEIECTB M XHMHUYECKHUX
peakuui, ecTeCTBEHHO-HAay4Hble METOJbl II03HAHUS — HaOJI0JeHUE, H3MEpEHHUeE,
MOJIETUPOBAHKUE, HKCIEPUMEHT (pealbHblii M MBICIEHHBIN); CIIEI0BaTh IpaBUIIaM
N0JIb30BAHUS XMMUYECKOU MOCY101 1 J1a0OpaTOpPHBIM

0o00opyI0BaHMEM, a TaKXe MpaBujiaM oOOpalleHUs C BELIECTBAMU B COOTBETCTBUHM C
MHCTPYKLHSMU IO BBIITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYUYEHHUIO U
cOOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa U KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OIMPEIEIEHHON MaCCOBOM JI0JIEM PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI 1O PACIO3HABAHUIO PACTBOPOB IIEJIOUEH H
KHUCJIOT C ITOMOILbIO MHAUKATOPOB (JIaKMyC, (peHOoI(PTaTenuH, METHIIOPAHK U JPYTHE).

K xonmy oOyuenuss B 9 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPAXKATh CHOPMUPOBAHHOCTD Yy O0YIAOIIUXCSL YMCHHET, 0 00 wounann "Tersop"
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PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUYCCKUX MOHSITUI: XUMUYECKUMN QJICMCHT, aTOM,
MOJICKYJId, HOH, KaTHOH, aHUOH, IIPOCTOC BCIICCTBO, CI0KHOC BCIICCTBO, BAJICHTHOCTD,

AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIICHMS, XUMHUUYECKas peaklHs, XUMUYecKas
CBsI3b, TETUIOBOM A((PEKT peaxiuu, MOoJib, MOJSIPHBIA 00BEM, pacTBOpP, IEKTPOJIUTHI,
HEDIJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs] JUCCOIMAIMs, PEeaKIMd HOHHOro OOMEHa,
KaTaJlu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMBbIE peaKIuH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU, OKHCIUTEh, BOCCTAHOBUTENb, OKHCIICHHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(POTEPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs,
MOHHAs, METAJINYEeCcKas), KpUCTAJUIMYECKAsl PEIIETKA, KOPPO3Usi METAILJIOB, CIUIABHI,
CKOPOCTh XMMHYECKOW peakuuu, TMpeAeabHo gomyctumas KoHueHTtpauus [IJIK
BEILIECTBA; WJUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMUUYECKUX TIOHSATHH W
IPUMEHSTHITH
MOHSATUSI TIPU OMUCAHUM BEUIECTB M UX MPEBPAICHUHN; HCIO0JIb30BaTh XMUMHUYECKYIO

CHUMBOJIMKY JIJIsl COCTaBJICHUS! (DOPMYJT BEIIECTB U
YPaBHEHHN XHUMHYECKUX DPEaKUUW; ONpEeNeNsiTh BaJCHTHOCTb M CTENEHb OKHUCIICHUS

XUMUYECKUX JIEMEHTOB
B COCAMHEHUSX PA3IMYHOTIO COCTaBa, MPHHAIJIEKHOCTh BEIIECTB K OMPENEIEHHOMY
KJIacCy COeJAMHEHUU 1o ¢dopmysiaM, BHJ XMMHUYECKON CBs3U (KOBaJIeHTHAasl, MOHHAs,
METaJUIMYeCKasi) B HEOPTaHMYECKUX COCJAMHEHMSX, 3apsA]l HOHA M0 XUMHYECKOU
dbopmye, xapakrep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHECHHM, THII
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTb  cMmbichn  Ilepumoamueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBAThH €r0 MOHMMAHUE: OMUCKHIBATh U XapaKTepU30BaTh TAOIUUHYIO (HOpMY
[lepuonuueckoit cUCTEMBbl XMMHYECKHUX JJIEMEHTOB: pa3iuyaTh IOHSATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas moxarpynna (b-rpymma)», maneie u OoibIIHe
MIEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPHIC UMEIOTCS B MEPUOANYECKON Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMUUYECKUX 3JIEMEHTOB (COCTaB U
3apsan sapa, o0l1ee YUCio 3JIEKTPOHOB U paclpeeieHHe X MO 3JIEKTPOHHBIM CII0SIM),
0O0BSCHATH O0IIHME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3JIEMEHTOB M UX COCIMHEHHIM
B MpeJenax MallblX MEPUOJOB M TIABHBIX MOATPYHI C YYETOM CTPOEHHUS MX aTOMOB;
KJIaCCU(DUITMPOBATH XMMHUYECKUE JIEMEHTHI, HEOPTaHUIECKHE BEIIECTRA,

XUMUYECKHEe peakiuu (10 YMCIy W COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, I10
TEII0BOMY 3P (HEKTy, M0 U3MEHECHHMIO CTEIeHEH OKHCICHUS XHMHUYECKUX 3JIEMEHTOB);
XapaKkTepru30BaTh (OMUCHIBATh) OOIME W CHeU(UUCCKHe XHMHUYCCKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEMIECTB, MOATBEPKIAS] ONMUCAHUE MPUMEPAMHU MOJEKYJSPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIMM; COCTABIATh YPaBHEHUSA

BJICKTpOJIPITI/I‘ICCKOf'I Aucconuanuun K1cCJoOT, I[IGJIOIIGﬁ n coneﬁ, IIOJIHBIC U COKpaHIéHHBIG
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YpaBHEHHS pEaKIHii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIHi, MOATBEPKIAIONTUX
CYLIECTBOBAHME T'E€HETHYECKOW CBSI3M MEXKIY BEIIECTBAMHU pPa3JIUYHBIX KJIACCOB;
PacKpbIBaTh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM
COCTaBJICHHS AJICKTPOHHOTO OajlaHCa dTUX PEaKIIHii; MPOTHO3UPOBATH CBOMCTBA BEIIECTB
B 3aBUCHMOCTH OT UX CTPOCHHUS, BOZMOKHOCTH
NPOTEKAHUS XWMUYECKUX TMPEBpANICHUNH B PA3IUYHBIX YCJIOBHSAX; BBIYUCISITH
OTHOCHUTETBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJeMeHTa 1o ¢opMylie COSAMHEHHS, MAacCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, TPOBOJIUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOW peakiuu; coOIroaaTh
IpaBUJIa MOJIb30BAHUSI XUMUYECKOU MOCYI0N U 1a0OpaTOPHBIM
o0opy/noBaHMEM, a TaKXke MpaBuja oOpalleHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHUIO U
coOupaHuI0 ra3000pa3HBIX BEIIECTB (aMMHMAaKa W VYIJIEKHUCIOTO Tra3a); MPOBOJAUTH
peaxIuu, OATBEPKAAFOIINE KaueCTBEHHBIA COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MyTEM XJIOpUJI-, OpOMUT-, MOUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
TUAPOKCUI-MOHBI, KATHOHBI aMMOHUSI U MOHBI M3yUYEHHBIX METAJIJIOB, TPUCYTCTBYIOIINE
B BOJHBIX pacTBOpax HEOPTraHMYECKUX BEHIECTB; NMPHUMEHATH OCHOBHBIC OIEpaIiy
MBICTIUTEILHON ~ JIESITEIBHOCTH — aHallu3 M CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMAaTH3aIINIO, BBISBICHUE TPUUNHHO-CIICICTBEHHBIX CBSI3€H — JJIs1 HU3YUCHHSI CBOMCTB
BEIIECTB W XUMHUYECKHUX PEAKIUN, eCTeCTBEHHOHAYYHbIE METOAbl IIO3HAHUS —
HaAOJII0/ICHNE, U3MEPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIH ).
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8 KVIACC
Haumenosaunue
No KonnuectBo OCHOBHBIE BUJIBI IEITEIHHOCTH
pa3aesoB U TEM Conepxkanue 00ydeHus
n/n 4acoB oOyyJaromuxcs

yueOHOT0 TIpeiMeTa

Paznen 1. IlepBoHayajibHble XUMUYECKH

€ IMOHATHHA

1.1 | Xwumus — BaxkHas 5
001aCcThb
€CTECTBO3HAHMS U
MPAKTUYECKOMU

ACATCIIbPHOCTHU

YCJIOBCKA

[IpeameT xumuu. Posib XumMuu B dKU3HU
yeJoBeKa. XUMus B cucTeMe Hayk. Tena
1 BemecTBa. PU3NUECKUEe CBOMCTBA
BEIIECTB. ATpEraTHOE COCTOSTHUE
BemlecTB. [loHsTHE O METOAX TO3HAHUS
B XUMHH. YUCTHIC BEIIECTBA U CMECH.
CrniocoOnI pasjiesneHus: cMecei.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOM MOCYI0H, C
npaBUjiaMH pabOThI B JIaOOpATOPUH U
npueMaM# oOpaIeHus ¢
71a60paTOPHBIM 000PYIOBAHHUEM.
dusndeckue CBOMCTBA 00pa3IioB
HEOPraHWYECKUX BEIIECTB — METAJLJIOB

N HEMCTAJIJIOB.

PackpbIBaTh CMBIC U3y4ae€MbIX IOHSATUMN.
PackpbiBaTh posib XUMHUH B IPUPOJIE U
JKW3HU YEJIOBEKa, €€ CBS3b C IPYTUMU
HayKaMH.

PaznuyaTh 4MCThIE BEIIECTBA U CMECH;
OJIHOPOJIHBIE U HEOJHOPOJIHBIE CMECH.
Paznuyath pusnyeckre 1 XUMUYECKHE
SBJICHUSL.

CrnenoBaTh anropuTMaM UCIOIb30BaHUS
AKCIEPUMEHTAIBHBIX METO/IOB —
HAOJTFOICHUS ¥ SKCTIEPUMEHTA.
Habmtonats 1 onuckiBaTh OOBEKTHl TPH
MPOBEJACHUY JIEMOHCTPALUM 1
71a00paTOPHBIX OMBITOB MO U3YUYECHUIO
(U3UYECKUX CBOMCTB BEIIECTB,
CIIOCOOOB pa3/ieNieHUsI CMecel BEIeCTB.

Onepatop 30 000 "KomnaHus "TeH3op"
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CriocoObI pazzienieHust cMeceit [IpoBOANTE XUMUUECKUHN DKCTIEPUMEHT
(¢unbTpOoBaHUE, BHINIAPUBAHUE, IIpU pa3jiefieHuu cMecel (Ha mpumepe
JTUCTUILISLUS, XpoMaTorpadus). OUYMCTKH IMOBAPEHHOM COJIN) B XO71€
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JlabopamopHwvie onvimoi.: npaktudeckoi padotsl Ne 2. CreoBaTh
N3yuyenue u onucanue Gpu3MueCKux IIpaBUJIaM I0JIb30BAHUS XUMUYECKON
CBOMCTB 00pa3110B HEOPTaHUIECKUX IOCY101 U 1a00paTOPHEIM

BEIIECTB. 000pyZI0BaHHEM, a TaK)Ke MpaBUIaM

N3yuenne cnocoO0B pa3ziefieHus cMecen OOpaIeHHs ¢ XUMUYCCKUMH

(C TIOMOIIIBIO MarHUTA). BelllecTBaMH

Hpaxmuqecmte pd607’l/Ibl.' B COOTBCTCTBUU C MHCTPYKIHUCHU IIpU

Ne 1. IIpaBuia paGoTsl B tabopaTopuu 1 | BBITOTHCHUN IIPAKTHICCKON

puéMbI oOpareHus ¢ 1abopaTopHbIM pabotel Ne 1.

000py/TI0BaHUEM. BricTpanBaTh pa3BépHYyTHIC

Ne 2. Pa3snenenue cmeceil (Ha mpumepe NHCHMEHHBIE H yCTHBIE OTBETHI C ONIOPOH
OYHCTKH TIOBAPEHHOM COJIH) Ha MH(OPMALHIO U3 y4eOHHKA 1

CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
anrapar Kypca XuMuu
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BemecrtBa u 15 ATOMBI U MOJIEKYJIbl. XUMUYECKHE OnpenensTe NpU3HAKH XUMHYECKUX
XUMHUYECKUE aneMeHThl. CUMBOJIBI XUMUYECKUX peaKiuii, yCIOBUS UX MPOTEKAHMUS.
peakiuu aneMeHTOB. [IpocThie U CIOXHBIC OOBACHATH CYITHOCTh (PU3HUECKUX U
BEIECTBA. ATOMHO-MOJIEKYIIIPHOE XUMUYECKUX SIBJICHUMN C TOYKU 3PCHUS
yUCHHE. aTOMHO-MOJICKYJIIPHOTO YUCHHUSI.
Xumudeckas  QopMyna. Banentnocts | Kaccupuuumposarts Xumudeckue
aTOMOB XMMUYECKHUX 3JIEMEHTOB. peakuuy (II0 9UCITy U COCTaBY
3aKOH IMOCTOSHCTBA COCTaBA BEIIECTB. pearupyromux u 00pasyoIuxcs
OtHOCHTENbHAS aTOMHAs Macca. BEIIIECTB).
OTHOCHUTENbHAS MOJICKYJSIpHAsT Macca. CocraBisith GOpMyYIIBI OMHAPHBIX
MaccoBas H0JIsi XUMUYECKOro AeMenta | BCHICCTB 110 BAJICHTHOCTH M OIIPEACIIATD
B COETHMHCHNL. BaJICHTHOCTH 1O ()OpMYyJiaM BEIIECCTB.
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KomnuectBo BemecTBa. Mons. Mossipaas
Macca. BzauMocBsA3p KOJIM4eCTBa, MacChl
Y YUCJa CTPYKTYPHBIX €AVMHUL] BEIIECTBA.
Pacuérel no popmynam XUMHUECKUX
CO€JIMHEHUM.

PuU3NYECKUE U XUMUUECKUE SIBICHUS.
XUMHUUYECKas peakius U €€ NpU3HaKu.
3aKOH COXpaHEHUsI MACChl BEIIECTB.
XHWMHUYECKHUE YPABHEHUSI.
Krnaccudukanus XuMu4ecKkux peakiuin
(coenuHeHus, Pa3I0KEHUS, 3aMEILICHNUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue CBoMcTBa 00pa3IioB
HEOPraHUYECKUX BEIECTB — METAJIJIOB U
HEMETAJLIOB.

OO0pa31bl BEemecTB KOJUYECTBOM 1 MOJIb.
duznueckue siBIeHUs (IJ1aBJIeHNE
BOCKa, TastHUE JIbJa, PACTUPAHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJACHCALIN
BOJIbI).

XUMHYECKHE SIBIECHUS (TOPEHHE

CBEUH, ITPOKAJIMBAHUE METHON

PaccraBiars ko3ppuuueHTsl B
YPaBHEHUSX XUMUYECKHUX PEaKIUH.
HaGmtonats u onuckiBaTh 0OBEKTHI

IIPY MPOBEJICHUU JIEMOHCTPAIUN U
J1a00paTOPHBIX OMBITOB.

[IpoBoauTH BbIYKCIIECHUS 1O (hopMyTaM
XUMHUYECKUX COSAMHEHUN U YpaBHEHUSIM
XUMHYECKUX PEAKIIUH.

[IpuMeHsITh €CTeCTBEHHO- HAyYHbIE
METO/bI O3HAHUS (B TOM YHUCIIE
HAOJTIOICHIE, MOICTUPOBAHUE,
HKCIEPUMEHT U OCHOBHBIE ONEpaIuu
MBICIIUTETTLHOMN TEITeTLHOCTH
(cpaBHEHUE, KITaCCH(PUKAIINS)
BricTpauBaTh pa3BEpHYTHIE
MACbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM
Ha nHGOPMAIIHNIO U3 yueOHUKA U
CIIPABOYHBIX MAaTE€PUAIOB, TPAMOTHO
VCII0JI30BAaTh U3yUYECHHBIN ITOHSITUNHBIN
anmnapar Kypca XUMHH
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MIPOBOJIOKH, B3aUMOJCHCTBUE COJIBI
WJIM MeJla C COJITHOW KHCIIOTOM).

Ha6J'IIOI[€HI/IC IMPHU3HAKOB IIPOTCKAHHA

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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XUMHUYECKUX peaKIuil (pa3ioKeHue
caxapa, B3aMMOJICCTBUE CEPHOMN
KHUCIIOTBI C XJIOPUJIOM Oapusi, HOJy4eHHE
u paznoxenue ruapokcuaa meau (1)
IIPU HArpeBaHWHU, B3aNUMOJICHCTBUE
xKesesa ¢ pactBopoM co meau (11).
OneIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MacChl.

JlabopamopHvie onvimol:

Co3nanue Moaenen MOJEKyII
(IapocTepKHEBbIX ).

Onucanve  QU3MYECKUX  CBOKMCTB
00pa3IoB HEOPTaHUYECKUX BEIICCTB —
METAJTOB ¥ HEMETAILIOB.

Habmonenne ¢pusnueckux (miaBiaeHue
BOCKa, TasiHUE JIbJA) U XUMUYECKUX
(ropeHue cBeud, MPOKaTMBAaHUE MEIHOU
IIPOBOJIOKH ) SIBJICHUH.

HabGmronenne u onvicanne npu3HaKOB
NPOTEKAHUS XUMHUUYECKHX DPEaKIui
Pa3HBIX THIIOB.

Buviuucnenus: OTHOCUTENBHOU
MOJICKYJISIPHOM MacChl BEIIECTB,
MOJIIPHOM MacChl, MACChI BEIIECCTB,
MacCChl ¥ KOJINYECTBA BEIECTBA;
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MacCOBOM JOJIH XUMHYECKOTO HIEMEHTa
1o ¢hopmyJsie COeTUHEHHUS;
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110 YPABHEHUSIM XUMUYECKUX
pEaKLUMi: KOJIMYECTBA, MACChI
BEILIECTBA I10 U3BECTHOMY
KOJINYECTBY, MaCcCE PEarcHTOB UIIN
MPOAYKTOB pEeaKIuu

Hroro no pazneny

20

Paznen 2. Baxkneiimme npeacTaBuTe/IM HEOPraHMYeCKUX BeleCTB
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2.1

Bosznyx. Kucnopon.
IloasTue
00 okcHumax

Bosayx — cmech razos. CocTaB Bo3ayXxa.
Kucnopon — anemenT u rpocroe
BemecTBO. Haxoxkaenne kuciopona B
npupoe, PU3NIecKne U XUMUICCKUE
cBoOMcCTBa (peakiuu roperust). OKCHUIbl.
[Tpumenenue kuciopoaa. CriocoObl
MOJTYYEHHUS KUCTIOPOJia B 1a00paTopuu u
POMBIIIEHHOCTH. KpyroBopoT
Kucnopoza B npupoje. O30H —
AJUTOTPOITHAS MOAU(PHUKALIUS KUCIOPOIa.
TennoBo# 2 ekt XxuMuIecKon
pEeaKInK, TEPMOXUMUYECKAE YPABHEHUS,
9K30- W DHJIOTEPMHYECKHUE PEAKITUH.
TommmBo: yroib u MeTaH. 3arps3HeHUE
BO3JlyXa, YCUJICHHE TapHUKOBOTO

s dekra, pa3pylieHne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE onpesiesieHue ConepKaHus

KHUCIIOpOJa B BO3AYyXE

[Tonyuyenue, cobupanue, pacro3HaBaHHUe

Hcnonp30BaTh XUMUYECKYHO CHMBOJIHKY
JUTSL COCTaBIIeHUsT (DOPMYIT BEIIECTB,
MOJIEKYJIIPHBIX YpaBHEHUH
XUMHYCCKHUX PEAKIUH C yJ4acTHEeM
KUCJI0poJia. XapaKTepu30BaTh
(omuchIBaTH) COCTAB BO3AYXa,
bu3HYeCcKre 1 XUMUYECKHE CBOMCTBA
KHCJIOPO/Ia, CTIOCOOBI €T0 MOTYUYeHUS,
PUMEHEHUE U 3HaYCHUE B IPHUPOJIC U
KU3HU YeroBeka. CpaBHUBATH PEAKITUH
TOPCHHS U MEJJICHHOTO OKHCIICHUSI.
OOBSACHATH CYITHOCTh DKOJIOTUYECKUX
po0JIeM, CBSI3aHHBIX C 3arpA3HEHUEM
BO3/TyXa.

CnenoBath nmpaBuiiaM 0€30TaCHOM
paboThI B TabopaTopuu Mpu
UCTIOJIb30BaHUU XUMHUYECKOW IMTOCYIBI U
0o0opy10BaHMS, a TAK)KE IPaBUIIaAM
oOpallleHus C TOPIOYMMH BEIIECTBAMMU.
[TranupoBaTh U OCYIIECTBISATH HA
MPAKTHKE XUMUIECKUE IKCTICPUMEHTHI,
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Y U3y4YCHHE CBOMCTB KHUCIOPO/Ia. TIPOBOJIUTH HAOIIOICHYSI, JIEIaTh
Habnronenue B3anMOJICCTBUS BEIIECTB | BBIBOJIBI IO PE3yJIbTaTaM dKCIIEPUMEHTA

C KUCJIOPOZIOM M YCIIOBHUS IIPH TTPOBEJICHUH JTAOOPATOPHBIX OTBITOB
BO3HUKHOBEHHUS U IIPEKPAIEHUS TOPEHHS | ¥ IIPAKTUUECKON paboTHI.

(moxkapa). BBIYHCIATE KOJIUYECTBO BEIIECTBA, 00BEM
JlabopamopHuwiii onvim: rasza 1o ¢popmysam.

OsHaxomIIeHHe ¢ 00pa3laMu OKCHJIOB Y4acTBOBaTh B COBMECTHOM paboTe B

N OITMCaHHUC NX CBOHCTB. IpyIIIIE.

llpakmuueckasa paboma: Ne 3. BhicTpauBaTh pasBEpHyTHIE

Hosy4uenue u cobupanue KUCI0posa, IMUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOU
M3YYCHHE €T0 CBOWCTB. Ha MHQOPMALHIO U3 YUeOHHUKA U
Buviuucnenus: MONEKyIsIpHON MaccChl CIIPaBOYHBIX MAaTEPUAIOB, IPAMOTHO
KHUCIIOpOJa U 030HA HA OCHOBAHUH UCITI0JIB30BaTh U3Y4YCHHBIN TOHATUNHBIN
aTOMHOM MacChl XUMHYECKOTO anmnapar Kypca XUMHH

JJIEMEHTA; KOJIMYECTBA, MACChl
BEILIECTBA I10 YPABHEHUSIM
XUMHUYECKUX peaKun
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2.2

Bonopon. Ilonstue
0 KUCJIOTaX U COJSAX

Bonopon — asiemeHT 1 ipoctoe
BemecTBo. Haxoxaenue Bogopoaa B
npupoje, puznueckue 1 XuMUIECKue
CBOMCTBa, MPUMEHEHHUE, CIIOCOOBI
noxy4yeHusa. Kuciaorsl u conu.
Mounsipubiii 006EM Ta30B. PacuéTsl 1o
XUMUYECKUM YPABHEHHUSIM.
Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:
[Tonyuenwne, coOupanue u

PackpbIBaTh CMBICI U3y4aeMbIX IIOHATHN
Y IPUMEHSITh 3TH OHATHUSA MPU ONUCAHUU
CBOWCTB BEILIECTB U UX IIPEBPALLICHUMN.
XapakTepu30BaTh (OMUCHIBATS)
¢usnyeckue 1 XUMUIECKHE CBOMCTBA
BOJIOPO/JIa, CLIOCOOBI €ro MOTyYEHUs,
IPUMEHEHUE.

Cobupath npudOp AJIs MOTYUEHUS
BOZOpPOJA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14C|§§§44A4A
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pacrno3HaBaHUE BOAOPO/A. JUIsl  cocTaBlieHuss (OopMyN BeIIecTB,
B3anmopnenctBue BOIOpPOJa € OKCHUAOM | MOJICKYJISIPHBIX YPaBHEHHH XUMHYECKUX
menu (II). peakuuii C  y4acTHEM  BOJOPO/JA.
Jlabopamopmwiii onvim. BpI4nCHATE MOJNSIPHYIO MAacCy BELIECTB;

B3auMopelicTBre KUCIOT ¢ METAJUIAMH. KOJIIMYECTBO BEIIECTBA, O00BEM rasa,

IIpaxmuueckasn paboma: Maccy BellecTsa,
IIpoBOAMTH PaCYETHI IO YPABHEHUAM
XUMHUYECKUX PEAKLIUI: KOJIMYECTBA,

00BbEMa, MacChl BEIIECTBA 110 U3BECTHOMY

Ne 4., TTonydenue u cobupanuie Bo0poa,
W3Yy4YEHUE €r0 CBOMCTB.

Buviuyucnenus: ..
KOJIMYECTBY, 00BEMY, MacCce peareHTOB

WU TIPOAYKTOB PEAKIIHH.
II0 €TI0 M3BCCTHOMY KOJIMYICCTBY CnenoBath mpaBuiIaM 0e30macHOM
BEIIECTBA WM 00BEMY; paboThI B TaOOpaTOPUU MPH

00BEMOB ra30B 10 YPABHEHHIO PEAKIHMH | ycrio/1p30BaHAH XUMUUECKOH TTOCY/IBI 1
Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUH

ra3oB

O6’béMa, KOJINYCCTBA BCUICCTBA I'a3a

00OpyTOBaHMsI, a TAKXKE IMpaBUIaM
oOpalleHus C TOPIOYNMU BEIIECTBAMU B
OBITY.

[TnannpoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
TIPOBOJIUTH HAOJIOICHYSI, IEIaTh
BBIBO/IBI 1O PE3YJIbTaTaM IKCIICPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B
rpynmne

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14C|§§§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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2.3

Bona.
PactBOpBHI.
[Touarue o6
OCHOBaHHUSIX

dusnyeckue cBorcTBa Boabl. Boma kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBIC M3y4aeMbIX MTOHATUH
Y IIPUMEHSTH 3TH NOHATHUSA IIPU ONMCAHUHN
CBOMCTB BEIIECTB U UX ITPEBPALLICHAN.

XapakTepu3oBath (PU3NYECKUC U

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat 00C63BF459D9ED8CF894CCF14C€§Z44A4A
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PacTtBopsl. Pone pacTBOpOB B ipupoe u
B JKM3HHU 4yesioBeka. KpyroBopoT BoJbsl B
npupojie. 3arpsa3HeHNE TPUPOTHBIX BO/I.
OxpaHa ¥ O4YHUCTKA IPUPOJHBIX BOJI.
HacepieHHbie 1 HEHACHIILIEHHBIE
pacTBOpbL. PacCTBOPUMOCTH BELLIECTB B
BoJe. MaccoBas 101151 BELIECTBA B
pacTBope.

Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:
PacTBOpeHue BElIECTB ¢ pa3InyHON

PacTBOPUMOCTHIO.

B3aumopelictBue BOABI C METAJUIAMU
(HaTpHeM U KaJIbIIUEM ).

UccnenoBanne pacTBOPOB KUCIIOT U
LIEJI0YEN C IIOMOLIBIO UHIUKATOPOB.

JlabopamopHvie onvimoi
UccnenoBanme ocoOeHHOCTEN
PacTBOPEHHUSI BEUIECTB C PA3IMUHON
PacTBOPUMOCTBIO.

[IpuroroBienne pacTBOPOB €
ONPENEIEHHON MacCOBOW J0JIEH
PacTBOPEHHOIO BELIECTBA.

lIpakmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
pacTBOPUTENS B MPUPOJAHBIX MPOIIECCaX.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peakuii C y4aCTUEM BOJIBI.

OOBSCHATH CYIIHOCTb IKOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX C 3arpSA3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUHUCTKHU
BOJIbI OT IIPUMECEH, MEPHI TI0 OXPaHE BO/I
OT 3arpsi3HEHMUS.

[InaHupoBaTh U OCYIIECTBISATh HA
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOJUTH HAOIIOICHNUS, JIETaTh
BBIBO/IbI 110 PE3YJIbTATAM 3KCIIEPUMEHTA
[P MPOBEJICHUH JIA0OPATOPHBIX OIBITOB
U TIPAKTUYECKOM paboTHhI.

CnepnoBathb npaBuiiaM 0€30MacHOM
paboTHI B 1aOOpATOPUHU MPU
MCIIOJIb30BaHUN XUMHUYECKOUN MOCYbI U
o0opy1I0BaHMS.

[IpoBOANTH BEIYUCIIEHUS C IPUMEHEHUEM
MOHSATUSI «MaccoBasi JOJid BEIleCTBa B
pactBope».

BricTpauBath pa3BEpHyThIE
IMUCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOU

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) CepTudmkar 00C63BF459D9ED8CF894CCF14C|%$44A4A
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Ne 5. IIpuroroBienne pacTBOpoB
C OIpeAEIEHHON MacCOBOM JI0NEH
pacTBOPEHHOI'O BELIECTBA.

Ha HHQPOpPMAIINIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

Onepatop 30 000 "KomnaHus "TeH3op"

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI%944A4A
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Buviuucnenus: ¢ UCIIOJIL30BAHUEM HCTIOJIb30BAaTh N3YYECHHBIN MOHATUHHBIN

IMOHATHA «MaCCOBasdA A0JIs1 BCIICCTBA B arIiapart Kypca XuMHnuu

pacTBOpe»

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CEASQ44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX

COE€IMHEHUU

11

Knaccuduxkanus HeopraHndeckux
coequHenuid. Oxcuael. Knaccudukanms
OKCHJIOB: cojieo0Opa3zytoire (OCHOBHBIE,
KHUCJIOTHBIE, aM(oTepHbIe) U
HecolieoOpasyromue. Homenknarypa
okcu70B. PU3NUECKUE U XUMUUECKHE
cBoiicTBa okcuaoB. [lonyueHue okCuIo0B.
OcHoBanus. Knaccuduxkanust o0CHOBaHUI:
IEI0YN U HEPACTBOPUMBIE OCHOBAHMSI.
Howmenxknarypa ocHoBanuil. @usznyeckue
Y XUMHUYECKUE CBOMCTBA OCHOBAHUHU.
[Tosrydyenue oCHOBaHUI.

Kucnotsl. Knaccudukanus KucioT.
Homenknatypa kucnot. duzndeckue

U XUMHYECKHE CBOMCTBA KUCIOT. Pax
aktuBHOCTH MetaiuioB H.H. bekeroga.
ITony4yenue KUCIOT.

Conu. Howmenkiarypa COJIEN.
Pu3nyecKrue 1 XMUMHUYECKUE CBOMCTBA
conen. [lonydenue comnen.

'eHernueckass CBA3b MEXKIY Kilaccamu
HEOPraHUYECKUX COCTUHEHHUI.
Xumuueckuit IKCnepumenm:

Jlemoncmpayuu:

Knaccudunuponats usyuaembie
BELIECTBA 110 COCTAaBY U CBOMCTBAM.
CocTaBasaTh GOpMYIbI OKCUJIOB,
KHCJIOT, OCHOBaHUH, COJIEH U Ha3bIBaTh
UX I10 MEXIYHapOIHON HOMEHKIIATYpE.
[IporHo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE O0IIUX XUMHUYECKHX CBOWCTB
U3YYEHHBIX KJIAaCCOB/TPYI BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCH.

CocTaBIisITh MOJIEKYJISIPHBIE YPABHEHUS
pEaKNM, WLTKOCTPUPYIOIIUX
XAMHAYECKHE CBOMCTBA U CIIOCOOBI
MOJTYyYEHUS BEUIECTB U3yUEHHBIX
KJIACCOB/TPYIIII, a TaK)Ke
MOATBEPKTAOITUX TEHETHIECKYIO
B3aUMOCBSI3b MEXK/y HUMH.
[Ipon3BOIUTH BBIYMCICHUS IO
YpaBHEHUSIM XUMUUYECKUX PEAKIIUM.
[InaHupoBaTh U OCYIIECTBISATH Ha
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOIUTH HAOJIIOJICHUS, JIeTIaTh
BBIBO/IbI IO PE3YyJIbTaTaM SKCIIEPUMEHTA
IIPY MPOBEJICHUH JTA0OPATOPHBIX OIBITOB
1 MPAKTUYECKUX

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) CepTudmkar 00C63BF459D9ED8CF894CCF14CEA§;44A4A
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OOpa3npl HEOPraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB.

OnbIThI, WITIOCTPUPYIOLINE XUMHUECKUE
CBOMCTBAa  KJIACCOB  HEOPTaHUYECKHUX
BELIECTB.

JlabopamopHvie onvimoi

Ornpenenenue pacTBOPOB KUCIOT U
LEJI04€H C ITIOMOIIBI0 UHAUKATOPOB.
N3yueHne B3aMMOAECICTBUSA KUCIIOT C
METAJUIaMH, PEAKIMKA HEUTPaAIU3aLUH.
B3anmonencTeue pacTBopa cCepHOM
KUCJIOTHI ¢ okcusioM menu (II).
[TonyueHne HEPACTBOPUMBIX OCHOBAHUH.
BoITecHEeHHE OHOTO MeTajuIa IPyruM

U3 pacTBOpa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienue skcnepruMeHTaIbHbIX
3a7a4 1o teMe «BaxxHenmue kinaccol
HEOPTaHUYECKUX COCTUHECHUIN.

Buruucnenus:

10 YPaBHEHUSM XUMHYECKON PEaKIIHH:
KOJIMYECTBA BEIECTBA, 00hEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB WU

OPOOAVKTOB pcaKiIiyuu
r =rmJ r M

pabor.
CrnenoBaTh npaBuiIamMm

Oe30macHoi paboThI B
7abopaTopuu IpH
UCTIOJIb30BAHUU XUMHUUECKOM
TIOCY/IbI 1 000PYIOBAHMS.

BricTpauBath pa3BépHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH
Ha nHQpOpMaIHIO U3 yueOHUKA U
CIIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
VCII0JIB30BaTh U3yYECHHBIN ITOHITUNHBIN
amnmapat Kypca XuMUHU

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CEASg44A4A
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Hroro no pazueny: 30

Paznen 3. Ilepuoguuecknii 3akon u Ilepuoaguueckasi cucrema xumudeckux 1eMenToB Jl. . MenaesneeBa. CtpoeHue
aToMoOB. XMMHUYeCcKasi CBSA3b. OKNCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaKIIUuN

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CEA5344A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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3.1

[Tepnoguueckui
3aKOH U
ITepnonuueckas
cHCTEMa
XUMHYECKHUX

anementoB /1. U.

Menpeneena.
Crpoenue aTroMa

ITepBbIe MOMBITKH KIacCUPUKAITIN
XUMHYECKHUX 2JIEMEHTOB. [ToHATHE O
rpymnmnax CXOJAHbIX 3JIEMEHTOB
(IIeJI0YHBIC U IIEJIOYHO3EMEIbHBIC
METAaJIJIbl, TaJIOT€HbI, THEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOPBIE 00Pa3yIoT
aMmdoTepHbIe OKCUJIBI U THAPOKCHUIBI.
ITepronnueckuil 3aK0H.

[Tepuoanueckasi cucTeMa XUMHUUECKUX
3JIEMEHTOB

J.1. Menneneesa. KoporkonepuoaHas u
JUTMHHOTIEPHOIHAS (DOPMBI
[Teproanyeckoil CUCTEMbI XUMUYECKUX
anemenToB J[.1. Menneneena. [leprobl
Y rpynnbl. DU3NYECKUN CMBICI
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUOa
Y TPYIIIBI DJIEMEHTA.

Ctpoenue artomoB. CocTaB aTOMHBIX
saep. M3otonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XUMHYECKHUX DJIIEMEHTOB
[Tepunoarueckou CUCTEMBI

HAN. MenngeneeBa.  XapakTepUCTHKA
XUMHYECKOT 0 3JIEMEHTA

no ero mnonoxeHuto B llepmomnueckon
cucreme JI.1. Menneneena.

PackpbIBaTh CMBIC] IEPUOUYECKOTO
3aKOHa.

OnuchIiBaTh CTPOCHUE TAOIUIIBI
«Ilepuonuueckas cucteMa XUMUYECKUX
anneMmeHToB .M. MenaeneeBay.
MoaenupoBarh CTpOEHHUE aTOMA,
DHEPIeTUYECKUX YPOBHEN U
MOAYPOBHEU MPU MOMOIITU PUCYHKOB,
AIIEKTPOHHBIX KOH(GUTYpALIUil 1
AIIEKTPOHHO- rpapUUecKux GOopMyII.
[TosicHsTh (pU3NYECKUI CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB
nepuoja v rpynibl JIEMEHTA.
XapakTepu30BaTh XUMUYECKUE
AJIEMEHTBI EPBBIX TPEX NEPUOIOB,
KaJIU#, KaJbLUN U UX COCTUHEHUS 110
MOJIOKEHUIO B lleproanyeckon cucreme
JI.1. Menaeneena.

OOBACHATH O0LIME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUUYECKUX
AJIEMEHTOB (M3MEHEHUE PAInyCOB
aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAMHCHUN B
npejiesiax MaJibix MEePUOJIOB U TJIaBHBIX
MOJTPYIIN C YYETOM CTPOCHUS UX

ATOMOB; Onepatop 310 000 "KoMnaHus "TeHsop"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CEA§444A4A
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3aKOHOMEPHOCTH U3MEHEHUS pajnyca

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK)

Onepatop 30 000 "KomnaHus "TeH3op"

Ceptudmkat OOC63BF459D9ED8CF894CCF14CEAS544A4A
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aTOMOB XUMHWYCCKHUX 3JICMCHTOB,

[leprnoarueckoi CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB I

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
B3aumopelicTBrue ruipokcuia
LMHKA C pacTBOpPaMHU KHUCJIOT U
uienoue. MojennpoBanue

U CTPYKTYPHBIX POpMYII.
Tabnuna «llepuoanueckas

J.1. MenneneeBay.
JlabopamopHhwvie onvimoi
O3HakoMJieHHEe ¢ o0pa3iamMu
METaJIJI0OB U HEMETAIJIOB

MCTAJINIMYCCKUX N HCMCTAJINIMYCCKUX paGOTe B ITap€ WU T'pYyIIIIE.

CBOMCTB II0 I'DYIIIAM U IIEPUOJAM. BricTpanBaTh pa3BépHyTHIE
3uavuenne ITeproguyeckoro 3akoHa M | nycpmMeHHbBIC U yCTHBIE OTBETHI C

pa3BUTUA HAYKU U NpakTUKU. [[. M. B TOM uncie MHTepHeTa
MenpeneeB — y4EHBIN U TPAKIAHUH.

CTPOEHHUSI MOJIEKYJI IIPU ITOMOILH
PHUCYHKOB, MOJIEJIEN, JIIEKTPOHHBIX

CHUCTEMA XUMHUYCCKHUX 3JICMCHTOB

Y4yacTBOBaTh B COBMECTHOU

OMnopoil Ha MHpOpMaIHIO U3
yueOHHMKa U IPYTUX UCTOYHUKOB,

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CEA§§44A4A
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3.2

XUMHUUYECKAA CBI3b.
OKHUCIIUTEILHOBOCCTAHOBUTEIILHBIE
peaKuuu

Xumudeckas cBsi3b. KoBajeHTHas
(moJiipHAst U HEMOJISIPHAS) CBS3b.
DIIEKTPOOTPULATEILHOCTD
XUMHUYECKHX 3J1eMeHTOB. MoHHas
cBs3b. CTEeNeHb OKHUCIICHUS.
OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHEIC
[Ipoueccsr

peaKINH.

PackpbiBaTh CMBICT H3y4aeMBbIX
TTOHSITUH. Onpenensith BH/]I

XUMHYECKOM CBS3U B COCOAUMHCHUU.

MopnenupoBats CTpOEHHUE
MOJIEKYJI Opy  IOMOILIYU
PUCYHKOB, MOJIEJIEN,

ANIEKTPOHHBIX M CTPYKTYPHBIX
dhopmyi.

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK)

Onepatop 30 000 "KomnaHus "TeH3op"

Ceptudmkat OOC63BF459D9ED8CF894CCF14CEA§Z44A4A
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OKHCJIEHUSI U BOCCTAHOBJICHHUS.
OKHUCIUTENN U BOCCTAHOBUTEIIH.
XHAMHUYECKUN 3KCIIEPUMEHT: U3YUEHUE
00pa3110B BEIECTB METAJJIOB U
HEMETAIIJIOB, B3aUMOJECHCTBHE
TUAPOKCHUA [IUHKA C pACTBOPAMH KHUCIIOT
Y ILEJIOYEH, IPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuuu
Pa3NIOkKEHUsI, COCIUHEHUS ).
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, WITIOCTPUPYIOLINUE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHEHUS )

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUIsL cCOCTaBlieHus: (POpMyYIT BEIIECTB,
AIIEKTPOHHOTO OajlaHca peakiui.
OnpenensaTe CTENEHb OKUCIEHUS] aTOMOB
XUMHYECKUX JIEMEHTOB 0 (OopMyJiaM U
COCTaBJIATh (POPMYIIbl OMHAPHBIX
COCJIMHEHUH MO CTEIICHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTAHOBUTEIb. PaccTaBisiTh
KO3(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
pEeaKIui METOAOM JIEKTPOHHOTO
Oasanca.

Halntoath XUMHUYECKHE OTBITHI 110
MJIaHy, aHAJIM3UPOBATh U JIeTaTh
BBIBO/IBI.

Ucnonb3zoBate UKT gns co3panus
MOJIEIEN, TTOATOTOBKY MTPE3EHTALINH,
JOKJIAJI0B T10 TEME.

BricTpauBath pa3BEpHYTbHIC IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaIIIO U3 y4eOHHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no paszneny

15

PesepBHoOe Bpems

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

Orepatop A0 000 *KomMaAns “Ters0p

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CEAE'§44A4A
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y4eOHOTO TIpeIMeTa

OBIIEE YNCJIO YACOB 68
110 ITPOIT'PAMME
9 KJIACC
HaumenoBanue
No KommnuecTBo OcHOBHBIE BUABI JEATEILHOCTH
pa3/IeiioB U TEM Conepxkanue 00yueHuUs
n/m 4acoB oOyyJarommxcs

Paznen 1. BemecTBo U XMMHUYEeCKHEe PeaKIIUU

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CEA5944A4A
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[ToBTOpEHUE u 5 [Iepronuecknil 3aK0H. XapakTepu30BaTh XUMUYECKUE DIIEMEHTBI
yIi1yOJIeHNe 3HaHUH [Iepronnueckas cucteMa XUMHUYECKUX IIEPBBIX TPEX MEPUOAOB, KA U KaJIbLUs
OCHOBHBIX pa3/icJIOB anemeHToB J[.U1. Menneneena. 10 UX OJ0XeHUIo B [lepuoanueckon
Kypca 8 kiacca CtpoeHne aToMOB. 3aKOHOMEPHOCTH B cucteme /1. 1. Menneneesa.
M3MEHEHHUHU CBOMCTB XHUMUYECKUX Knaccuduuuposats 1 Ha3bIBaTh
3JICMCHTOB IICPBBIX Tpéx IIEpHUOa0B, HCOPraHN4YCCKNEC BCUICCTBA NU3YHYCHHBIX
KaJIusl, KaJbLYs U UX COCAUHEHUM B KJ1aCCOB.
COOTBETCTBHUU C IIOJOXECHHUEM OnuceIBaTh 06H_II/Ie XUMHUYCCKHUEC
3JIEMEHTOB CBOICTBA BEIIECTB PA3JIUYHBIX KIIACCOB,

B [lepuoanueckoit cucteme u ctpoeHuem | ITOATBEPKIATE  CBOMCTBA NPUMEPAMH
MOJICKYJISIPHBIX YPAaBHEHUM XUMHUECKUX

peaKuunil.
OnpenensTh BUJI XUMUUECKOMN CBA3U U

HX aTOMOB.

Ctpoenue BemecTBa: BUAbl XUMUUYECKON
CBsI3U. THUIIBI KPUCTATIIIMYECKUX

pEemETOK, 3aBUCUMOCTb CBOMCTB THIT KpHCTATUTMHECKOM peLleTiu

BENIECTBA OT TUIIA KPUCTAJUIMIECKOMN BCHICCTRA.

PEETKY U BUJA XMMUYECKOU CBS3H. IIporHo3upoBaTh CBONCTBA BELIECTB B
Knaccudukanus u HomeHKIaTypa 3aBUCUMOCTH OT UX CTPOCHHS.
HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE BrIcTpanBaTh pa3BEPHYTHIE

CBOMCTBA BELIECTB, OTHOCALIMXCS K MMMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOUN
pa3JUYHBIM KJIacCcaM HEOPTaHUYECKUX Ha HHOPMAIINIO U3 yIeOHUKA U
COCJIMHEHMUI, TCHETUYECKas CBSI3b CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO

HCOPTraHNYCCKHUX BCUICCTB.

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI§944A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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Xumuueckuit IKCnepumenm: VICIIOJIB30BATh N3yUYECHHBIN ITOHSITUNHBIN
Jlemoncmpayuu: 03HAKOMIICHUE C arrapar Kypca XuMnu

MOJIETIAMU KPUCTAJUTUYECKUX
PELIETOK HEOPraHUYECKUX BENIECTB —
METAJUIOB ¥ HEMETAIUIOB (Tpadura u

anaMasa), CII0KHBIX BEIIECTB (XJIopuaa
HATPHs)

Onepatop 30 000 "KomnaHus "TeHzop" —
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO
MYHULUMUNAJIbHOE KA3EHHOE OBLLEOGPA30BATEJIbHOE YYPEXXAEHUNE 01.12.24 21:45 (MSK)

"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

Ceptudmkat OOC63BF459D9ED8CF894CCF14CI§J/'44A4A
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1.2

OcHoBHbIE
3aKOHOMEPHOCTH
XUMUYECKUX
peakiuin

Kiaccudukanys XuMUYeCKUX peakiuit
[0 Pa3IMYHBIM NpHU3HaKaM (110 YHUCITYy U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIIECTB, 0 TEIII0BOMY A (eKTy, 1o
M3MEHEHUIO CTENEHEN OKUCICHUS
XUMUYECKUX IJIEMEHTOB, IO
00paTUMOCTH, 10 YYaCTHIO
KaTajin3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKLIUH,
TepMoxumudeckue ypapHenus. [lonstue
0 CKOPOCTH XMMHYECKON PEAKIINH.
[Tonsitue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX PEAKIIHIX.
[ToHsATHE O TOMOTEHHBIX U
reTeporeHHbIX peakuusix. [lonsarue o
karanuse. [loHsiTue 0 XuMu4YecKkoM
paBHOBecud. PaKTOPbI, BIUSIONINE HA
CKOPOCTh XMMHYECKOHN PEAKIINU U
MOJIOKEHHE XUMUYECKOTO PABHOBECHS.

OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC

PackpsIBaTh CMBICT N3y4aeMbIX IOHATHN
Y IPUMEHSITh 3TH TOHATHUS MPU ONUCAHUU
CBOWCTB BEIIECTB U UX MIPEBPALLCHUN.
KnaccudummpoBats xuMmudeckue
PEaKIUU MO PAa3IUYHBIM MPHU3HAKAM.

Y cTaHaBnMBaTh 3aBUCUMOCTb CKOPOCTHU
XUMUYECKOUN PEeaKIUuU OT Pa3IuyHbIX
(bakTOpOB.

[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS] XUMUYECKHUX

MpEBpALICHUN B Pa3IMYHBIX YCIOBUSIX.
OrnpenenaTs OKUCIUTEND U
BoccTtaHoBuTesb B OBP.

CocTaBisTh 3JIEKTPOHHBIN OanaHC
peaKuuu.

[Ipon3BOIUTH BEIYUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.

Y4acTBOBAaTH B COBMECTHOMN

paboTe B mape Wid rpymre.

BricTpauBaTh pa3BEpHYTbIE MUCbMEHHBIE

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI:5344A4A
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peaKIu, SJIEKTPOHHBIN OallaHC M YCTHBIE OTBETHI C OINOpPOM  Ha
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHOU MH(pOPMALIUIO u3 y4eOHnKa U
peakuuu. CocTaBiieHUEe ypaBHEHUI CIIpaBOYHBIX MAaTEpHajOB, IPAMOTHO

MCTIOJIb30BATh U3YYECHHBIN MOHATUNHBIN
arnrmapar Kypca XuMUH

OKHCIIUTETbHO-BOCCTAHOBUTEHHBIX
peaKkuuii ¢ UCIOIb30BAHUEM METO/1a
3JICKTPOHHOTO OajaHca.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakIuu OT BO3JACHCTBUS
pa3IMYHBIX (HaKTOPOB.

OnbIThI, WILTIOCTPUPYIOIINE PUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHCHUS ).

Bviuucnenus: Konu4yecTBa BEIIECTBA,
o0béMa W Macchl PEareHToOB WIH
HPOTYKTOB o ypaBHCHUSM
XHUMUYECKHX PEaKIuii

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI§§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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1.3

DJIEKTPOTUTHYECKAS
JIUCCOITHAITHS.
XHUMHUYECKHE
peakuuu B
pacTtBopax

Teopus 3JIEKTPOITUTUYECKON
JUCCOLUALINU. DJIEKTPOIUTHI U
HEAJIEKTPONUTHL. KaTHOHBI, aHHOHBI.
MexaHn3M qucCOIUalK BEIIECTB C
Pa3JIMYHBIMUA BUAAMU XUMUYECKOM
cBsi3u. CTeneHb TMCCOLUAIINY.
CuiibHbBI€ U CJ1a0bI€ AIEKTPOJIUTHI.

Peaxkuuum nounoro oomena. Y cioBus

PackpsIiBaTh CMBICT N3y4aeMbIX OHATHM,
a TAKXKE€ CMBICII TEOPUHU
AIEKTPOIUTHIECKON TUCCOLUALNY.
OOBSICHATH IPUYMHBI
AIEKTPONPOBOIHOCTH BOJIHBIX PACTBOPOB
BEIIECTB, Pa3INYaTh CJIa0bIe U CUITHHBIC
AIEKTPOJIUTHI.

CocTaBnsiTh ypaBHEHUS TUCCOLUALINUT

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI§444A4A




®denepanbHas padodas nmporpamma | Xumus. 8—9 kiacchl (0a30BbI YPOBEHbD)

IPOTEKAHUS peaKMi HOHHOrO0 0OMeHa,
MOJIHBIE U COKpPAIIEHHBIE HOHHBIE
ypaBHeHUs peakuuil. CBONCTBA KUCIIOT,
OCHOBAHMH U COJIEH B CBETE
npeACTaBICHUN 00 PJIEKTPOIUTUUECKOMN
nucconuanuu. KauecTBeHHbIE peakinu
Ha HoHbIL. [IoHsATHE O TUIpONIU3E COJEH.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanne

3JIEKTPOIMPOBOTHOCTH PACTBOPOB
BEILIECTB, Mpollecca TUCCOLNAIUU
KHCJIOT, IIIeJI0OYeH U CoJieH

(BO3MOKHO HCITOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

OnbIThHI, WITIOCTPUPYIOLINUE TPU3HAKH
MIPOTEKAHUSI PEaKIIMi HOHHOTO OOMEHa
(oOpa3oBaHue ocajKa, BBIJICIICHUE Ta3a,
o0pa3oBaHUE BO/IbI).

Pacrnio3naBaHre HEOPraHMYECKUX
BEILIECTB C MOMOIIBIO KaY€CTBEHHBIX
pEaKUHil Ha UOHBL.

JlabopamopHuwiii onvim:

N3yuenne npu3HakoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHA B pacTBOpax

KHCJIOT, IEJIOUYed U COJIeH, MOJHBIE U
COKpalI€HHbIE  HWOHHBIE  YpPaBHEHMUS
XUMUYECKUX PeaKIUii MIOHHOTO 0OMEHa,
KpaTKUE HOHHBIE YpaBHEHUSI MPOCTHIX
peakuurii THAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IHE XUMUUECKHE
CBOMCTBA BEUIECTB PA3IMYHbBIX KIACCOB
HA OCHOBE TEOPUH DIIEKTPOIUTUIECKOMN
JIMCCOIIMAIINH; TIOITBEPKAATh CBOMCTBA
IpUMEPaMH MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUUYECKUX PEAKIIUH.
Pemiate skcieprMeHTanbHBIC 330291

1o TeME.

[InanupoBaTh u OCYIIECTBIIATh  Ha
MPaKTUKE XUMHYECKHE HKCIEPUMEHTHI,
MIPOBOJIUTH HAOJIIOACHUS, JIeaTh BHIBO/IbI
0 pe3yJbTaTaM »dKCIEpUMEHTa MpU
MPOBEJACHUU JaOOPATOPHBIX OMNBITOB HU
IPaKTUYECKUX paloT.

CrnenoBaTh npaBuiiaMm 0€30MacHON
paboThI B TaOOpATOPUHU MTPU
UCIIOJIb30BaHUN XUMUUYECKON MOCY/IbI U
000py10BaHUSI.

[IpoBOANTE BEIYUCIIEHUS 10 XUMUUYECKUM

YPaBHEHUSM.
Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) CepTudmkar 00C63BF459D9ED8CF894CCF14C|:5,§44A4A
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AJIEKTPOJIUTOB (C 0Opa30BaHUEM OCAIKA,
BBIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
Ipaxmuueckas paboma:

VYuacTBOBaTh B COBMECTHOM paboTe

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14Cé§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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Ne 1. Pemenue -sKCHEepUMEHTAJbHBIX | B IIApe WM TPYIIIIE.
3a7a4 1Mo TeMe. BricTpauBath pa3BEpHyTHIE
Boiuucienuys: 0 ypaBHEHUAM MMACbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM
XUMHUYECKUX peaKIui Ha MHPOPMALHIO U3 yUeOHUKA U IPYTUX
MCTOYHHUKOB MH(OPMAIIUU, B TOM YUCIIE
HNurepHera
Hroro no pazueny 17
Paznen 2. Hemera/nibl U MX COeIMHEHUS

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CéZ44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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2.1

OOmas
XapaKTEePUCTUKA
XUMHYECKHX
2JIECMEHTOB
VIIA-rpynmsr.
I'anorensl

OO01mmas xapakTepuCTHKa TaJIOr€HOB.
Oco00eHHOCTH CTPOEHUST AaTOMOB,
XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.
Crpoenue u puznuecKrue CBOMCTBA
MPOCTBIX BEILIECTB — FaJIOT€HOB.
XUMHYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJEICTBUE C METaJNIaMH,
HEMETAJIJIAMHU, IEJI0YAMM ).
XiopoBoaopo. CossiHast KUCIIOTA,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JlerncTBue xjopa u
XJIOPOBOJIOPOJA HA OPTaHU3M YEJIOBEKA.
Baxueimme x10puabl 1 UX HAX0XKIACHUE

B TIPUPOJIE.
Xumuueckuil IKCnepumMenm:

Jlemoncmpayuu:

OMnbITEI, OTpaXKkaromue GU3NICCKUE U
XHMHYECKHE CBOMCTBA raJIOTCHOB U MX
COeJIMHEHUH (BO3MOYKHO UCTIOJIb30BAHUE

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOMCTB HEMETAILJIOB M X
COCTMHEHHH B Ipejieiax MajbIX
TIEPHUOIOB U TIIABHBIX TOTPYIIIT
[leproamueckoit CHCTeMbl XUMUYIECKUX
DJIEMEHTOB C YUYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh PU3NYCCKHUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB TAJIOTEHOB (HA MIPUMEpE XJI0pa)
Y CIIO’KHBIX BEIIECTB (XJIOPOBOAOPO/IA,
XJIOpUa HATPHs), CTOCOOBI UX
TIOJTyYeHUS], IPUMCHCHHE U 3HAUCHHE B
NIPUPOJIC U )KU3HH YEIIOBEKA.
OnpenensTs XJIOPUA-UOHBI B PACTBOPE.
[TnanupoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
IPOBOJUTH HAOIIOICHNUS, JIEaTh
BBIBOJIBI IO pe3yJIbTaTam

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI:5,'§44A4A
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BHUJICOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMu XJIOPHUIOB

(rajmoreHuI0B).

JlabopamopHuwiii onvim:

N3yueHue CBOMCTB COJISTHOU

KUCIOTHI. [IpoBefieHne KaueCTBEHHBIX
peaKUMi Ha XJIOPHUA-UOHBI.
IIpaxmuueckas paboma

No  2: Tlonmydenue COJAHOM KHUCIOTBHI,
MU3y4YEHUE €€ CBOUCTB.

Buiuucnenus: o YPaBHEHUSIM
XMMHUYECKUX PEAKLMH, €CIU OJIHUH U3
peareHToB JjaH B U30bITKE

AKCIIEPUMEHTA npu IIPOBEACHUH
71a00paTOPHBIX OIBITOB M IIPAKTHYSCKUX
paodoT.

CnenoBatb npaBuiiaMm
Oe3omacHoi paboTHI B
nabopaTtopuu TpH
UCTIOJIb30BAHUN XUMHUYECKOM
MOCY/IbI 1 000Dy TOBAHUS.

BricTpauBath pa3BépHyThIE
NUCBMEHHBIE U YCTHBIE OTBETHI C ONOPOU
Ha MHPOPMAIIHIO U3 yYeOHHUKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
VCII0JI30BATh U3yUYECHHBIN ITOHSITUNHBIN
amnmnapar Kypca XuMuu

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI§944A4A
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2.2

Oo6mas
XapaKTepUCTHUKA
XUMUYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé
COCMHEHUS

OO01mas xapakTepuCcTHKa HIEMEHTOB
VIA-rpynmsl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUSI.

Crpoenue u pusndeckne CBOMCTBa
IIPOCTHIX BEIIECTB — KUCTIOPO/A U CEPHI.

1 cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBoi0po/1, CTpoeHUEe, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

KHCJIOTHBIX OKCHIOOB.

Cepnas  kucioTa, (QuU3NYECKHE
XHMHYECKHE CBOMCTBA (00IIHe KaK

AnnoTporHbie MO (pUKAIIUNA KUCIOPOIa

OKCI/II[BI CCPbI KakK MMpCACTABUTCIIN

u

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB VIA-
TPYMIIBI U UX COCTMHEHUH C YUETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh (PU3UYECKUE U
XMMHYECKUE CBOMCTBA MPOCTOTO
BEILIECTBA CEPBI U €€ COCTUHEHUI
(cepoBoOPO/Ia, OKCUAOB CEPBI, CEPHOI
KHUCJIOTHI, CYJb(aToB), CIOCOOBI UX
MOJTy4YEHUs1, MPUMEHECHUE U 3HAYCHUE B
MIPUPOJIE U KU3HU YEIIOBEKA.
Onpenensate HaTU4Ke Cylb(haT-HOHOB B
pacTBope.

OOBACHATH CYLITHOCTh IKOJIOTMUYECKUX

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI§944A4A
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IPEICTaBUTENS KIJIAcCa KUCIIOT U
creuuduyeckue). XuMUYECKUE
peakiuH, JexKalie B OCHOBE
IPOMBIIIIEHHOTO CITOC00a MOJIy4YEeHHUS
cepHoil kucioTel. [Ipumenenne. Conn
CEPHOM KHUCIIOThI, KAUECTBEHHAs pEeaKIIUs
Ha cyib(dar-uod. HaxoxneHue cepsl u
€€ COeIMHEHNUN B IIPUPOJE.
XUMHYECKOE 3arpsi3HEHHE OKPYIKaIOIIeH
Cpelibl COEIMHEHUAMHU Cepbl (KUCIOTHBIE
JIOK]TU, 3arpsi3HEHUE BO3/lyXa U
BOJI0OEMOB), CITIOCOOBI €ro
peIO0TBPAILICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE ¢ 00pa3lamMu cepbl U e€
COeAMHEHUSIMU (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPUATIOB).
HabGmronenue nponecca oOyrimBaHus
caxapa IoJ1 IeMCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.

Jlabopamophvie onvimol: V3yuenue
XUMHUYECKUX CBOMCTB pa30aBIeHHON
cepHou kucioTel. [IpoBenenue

KaueCTBEHHOM peakIuu Ha cyibdar-

npoOsieM, CBSI3aHHBIX C THepepadOTKOU
COEIMHEHU CEpHI.

[TnanupoBaTh U OCYIIECTBISATh Ha
MPAKTUKE XUMUYIECKHE IKCTIEPUMEHTHI,
MPOBOJIUTH HAONIIOJCHUS, JIETATh
BBIBOJIBI TIO PE3yiIbTaTaM 3KCIEPUMEHTA.
CrnemoBaTh IpaBHIaM 0e€301aCHOM
paboThI B TaOOpaTOpUH IMpHU
WCITOJIb30BAHUY XUMHUYECKOM

NoCyJibl U 000pyAOBaHUS.

[Tpou3BOAUTH BHIYUCIEHUS TIO
XUMHUYECKUM YPABHEHUSIM.
Hcnonb3oBaTh MpH BHIMOIHEHUN
y49eOHBIX 3aJaHUH TEKCTHI

ydeOHHUKa, CIPAaBOYHBIC MAaTEPHAITBI
(ITeproguaeckyro CHCTEMY XUMUYIECKUAX
anementoB JI. 1. Menneneesa, Tabmuiry
PacTBOPUMOCTH KHUCIIOT, OCHOBaHUH U
COJIel B BOJIE, DJIEKTPOXUMHUYECKHUH Pl
HaIpsKeHU MeTauioB). Mcnob30BaTh
IIPY BBIMIOJTHEHUU YYEOHBIX 3aJJaHUM U B
IPOLIECCE UCCIEI0BATENbCKOM
NEeSTENHbHOCTH HaAYyYHO-TTOMYJISPHYIO
JUTEPATYPY XUMHUYECKOTO COJICPIKAHUS,

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI%;44A4A
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VOH Y HaOJII0JICHHUE MpU3HaKa e&
MPOTEKAHUS

CIIPABOYHBIE MAaTEPHUAIIbI, PECYPCHI
HNutepnera

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI:E§344A4A
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Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI:E§§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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2.3

Ob6mas
XapaKTepUCTUKa
XUMUYECKUX
37eMeHTOB VA-
rpynnsl. A3oT,
docdop u ux
COCMHEHUS

OO01mas xapakTepUCTHKA JIEMEHTOB V A-
rpynnsl. OCOOEHHOCTH CTPOECHHMS aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHUSI.

A30T, pacipocTpaHEeHHE B IPUPOJE,
(u3znyUecKre 1 XUMUYECKHE CBOWCTRA.
Kpyrosoport azora B ipupoze.

AMMHaK, ero GU3NYeCKUEe 1 XUMHUIECKHEC
CBOICTBA, MOJy4YECHUE U TPUMEHEHUE.
Conu aMmMoHus, UX GU3HUECKHUE U
XUMHUYECKHE CBOMCTBA, IPUMCHEHHE.
KadecTBeHHas peakius Ha HOHBI
aMMOHHUSI.

A30THas KUCJIOTA, €€ MOJIy4YCHHE,
dbu3nUecKre ¥ XUMUYECKHE CBOWCTBA
(oO1mue Kak mpeacTaBUTeNs Kiacca
KHUCJIOT U crieliupruyeckue).
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMS B Ka4€CTBE MUHEPATHHBIX
ynoOpeHuid. XUuMHUYECKOE 3arps3HEeHUE
OKPY’KAIOIIEN CPEbl COCTMHEHUSIMU
a30Ta (KUCJIOTHBIE 0K IH, 3arpsi3HEHHUE
BO3/yXa, MMOYBBI U BOJOEMOB).

docdop, aIOTPONHBIE MOAUPUKAIINH
docdopa, puznveckue 1 XUMHIECKHE
cBorictBa. Oxcua pocdopa (V) u
dbocdhopHas kuciaora, puznueckue u

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB V A-
TPYMIIBI U UX COCTMHEHUH C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3UYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
azota u (ocdopa 1 ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHHUS, a30THOM
KHCJIOTBI, HUTpATOB, okcuaa docdopa (V)
u hochopHoit kucioTel, hocharon),
CIOCOOBI X MOJIyYEeHHUSI, IPUMEHEHUE U
3HaY€HHE B NMPUPOJIE U )KU3HU YeJIOBEKa.
OnpenensiTh HOHBI AMMOHUS U
dbochaTroHbl B pacTBOpE.

OOBACHATH CYITHOCTh

HKOJIOTHYECKUX MPOOIIEM, CBI3aHHBIX

C HaXO0XJICHUEM COEMHEHUN a30Ta U
docdopa B okpyxkarouien cpese.
[InanupoBath 1 OCYyIIECTBIATh Ha
MPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
IIPOBOJUTH HAOJIOICHUS, JIeJaTh BBIBOIbI
10 pe3yibTaTaM dKCIEPUMEHTA MPU
MPOBEJICHUU JaOOPATOPHBIX OMBITOB U
MPAKTUYECKOMN paboTHI.

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI%444A4A
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CrnenoBath npaBuiiaM 0€30MacHOM pabOThI
B 1abopaTtopuu

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI§§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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XUMHYECKUE CBOMCTBA, IIOIYYEHHUE. IIPU UCITOJIb30BAHUN XUMUYECKOU
Ucnons3oBanue GochaToB B KaUeCTBE NoCyibl U 000pyAOBaHUS.
MUHEPAIbHBIX YIOOpEHUH. [Ipon3BOAUTH BEIYUCIIECHUS 110
Xumuueckuii IKCnepumenm: XUMHYECKUM YPABHEHHSM.
Jlemoncmpayuu: Hcrnonb30BaTe IpU BBINIOJIHEHUN
O3HaKOMJIEHHE C PU3MIECKHMH Y4EOHBIX 3a1aHUH TEKCTBI

CBOMCTBaMU a30Ta, pocdopa U ux y4eOHHKa, CIPAaBOYHBIC MATCPHAIIbI
CO@,Z[I/IHeHI/Iﬁ (BOSMO)KHO (HepI/IOI[I/I‘-ICCKYIO CUCTCMY XUMHNYCCKHX
HCIIONIb30BAHME BUACOMATEPHATIOB). anemenToB /1. V1. Menzaeneesa, Tabnuiry

PacTBOPUMOCTH KHCJIOT, OCHOBAaHUN 1
CoJIel B BOJIE, DJICKTPOXUMHUYECKHUH Pl
HaIPSKEHUN METAJIOB)

O3zHakomileHHE ¢ 00pa3amMu a30THBIX
1 hoCcHOPHBIX YAOOPECHHIA.
[Tonnyuenue, coOupanue, paclio3HaBaHUE
Y U3YYEHUE CBOMCTB AaMMHAKa.
B3aumopericTBre KOHIEHTPUPOBAHHOU
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUJICOMATEPUATIOB).
JlabopamopHvie onvimul:

[IpoBeneHrEe KauYE€CTBEHHBIX PEAKIIUN
HAa MOH aMMOHHSI U (ocdaT-HoH, U
W3y4YECHUE MTPU3HAKOB UX MMPOTEKAHUS.

lIpakxmuueckas paboma

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI%§44A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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Ne 3: [Tomyuenne ammuaka, n3y4eHue
€r0 CBOUCTB. Bviuucienus: 1o

YPaBHEHUSAM XUMHYECKUX PEaKIUU

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK)

Onepatop 30 000 "KomnaHus "TeH3op"
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2.4

OOmas
XapaKTEePUCTUKA
XUMHYECKHUX
aneMeHToB IVA-
rpynmsl. YTIEpoa v
KPEMHUU, U UX
COCIMHCHMUS

OO01mmas xapakTepuCcTHKa HIEMEHTOB
I[VA-rpynmbsl. OcoOEHHOCTH CTPOESHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHHUS.

Yrnepoa, amoTpoIHbie MoKy,
pacmpocTpaHeHue B npUpoe,
dusznueckrue U XUMHUYECKHE CBOWCTBA.
Ancop6musi. KpyroBopot yriepona B
pUpoe.

Oxcunpl yriepoaa, ux GU3HIECKUE U
XUMHYECKHUE CBOMCTBA, NICUCTBUE Ha
’KUBBIC OPTaHU3MBI, IOJTyYEHUE U
IIPUMEHEHHE. JKOJOTUUECKNE
poOJIeMbl, CBSI3aHHbBIE C OKCUIOM
yraepoaa (IV), runotesa

rJ100aIbHOTO MOTETUICHUSI KIIMaTa,
MapHUKOBBIN P DEKT.

VYronpHast KUCIOTA U €€ COH, UX
dbusznueckre 1 XuMUYECKHUE CBOMCTBA,
MOJIy4€HUE U TPUMEHEHUE.
KauecTBenHas peakiusa Ha
KapOoHaTHoHBI. Mcronbp3oBanue
KapOOHATOB B OBITY, MEIUIIUHE,
IIPOMBIIIICHHOCTH U CEIbCKOM
xo3siiicTBe. [lepBoHauambHbIE MOHSTHS

OOBACHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB [V A-
TPYMIIBI U UX COCTMHEHUH C YUETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (U3UYECKUE U
XMMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIEPOJA ¥ KPEMHUS U UX COEAUHEHUIN
(OKCHI0B yTiIepo/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCUJAa KPEMHUS,
KPEMHHUEBOM KHCIIOThI, CAJIMKATOB),
CIOCOOBI MX TIOJIYYEHHUsI, TIPUMEHEHUE U
3HAYEHUE B MPUPOJIE U )KU3HU YETIOBEKA.
OOBACHITH MPUINHHO-CIICJICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TIpUMeEpax
COCIMHEHUH YIJIEPOIA U KPEMHUS.
OnpeaensaTh KapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBACHATH CYLITHOCTH IKOJIOTHUECKUX
po0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
YTJIEKUCIIOTO Ta3a B OKPYXKaKOIIEH cpeie.
[ToarBepxaaTh 0COOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEMHEHUM (METaH, 3TaH,

OTUJICH, allCTUJICH, 9TAHOJI, INTMLCPUH,
Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI:Q'§44A4A
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00 OpraHMYecKUx BEIIECTBAX KaK O
COEIMHEHUSIX yriepojia (MeTaH, dTaH,

YKCYCHAsl KACIIOTA), B3AUMOCBSI3b
HEOPraHUYECKUX COCAUHEHUH yrilepoaa 1

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

Onepatop 30 000 "KomnaHus "TeH3op"

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI§944A4A
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Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI:75944A4A
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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STWJIEH, all€TUJIEH, 3TaHOJ, [JIMLEPUH,
YKCYCHasi KUCIIOTA).

[IpupoHbIE HCTOYHUKHU YTIEBOJOPOIOB
(yrosb, MpUPOAHBIL ra3, HedTh),
OPOJYKTHI UX NepepaboTKu (OEH3UH), UX
POJIb B OBITY ¥ IPOMBIILIIEHHOCTH.
[ToHsiTHE O OMOJIOrMYECKH BaXKHBIX
BEIIECTBAX: JKUpaX, OeIKax, YriieBoax —
Y MX POJIM B KU3HH YEJIOBEKa.
MarepuanbHOE €AUHCTBO

OpraHUYEeCKUX U HEOPTAaHUYECKUX
coeaquHeHni. Kpemuuii, ero

duznueckre 1 XMuMUYECKUE CBOMCTBA,
NOJIyYE€HHUE U IPUMEHEHUE.

CoenuHeHUst KpEMHUSL B IPUPOJIE.
OO6mue npeacTaBiaeHUs 00 OKCUJIE
kpemuus (IV) u kpemHUEBOI KucoTe.
Cunukarpl, UX HCHOJIb30BaHUE B OBITY,
MEAUIMHE, MPOMBIIIJIEHHOCTH.
BaxHeimme cTpouTebHbIE MaTEpHUAIIbI:
KepaMHKa, CTEKJI0, IEMEHT, OETOH,
x)ene300eToH. [IpobiaemMbl 6e30macHOro
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTEPHAJIOB B TOBCETHEBHOM KU3HU.

OpTraHUYECKUX BEIECTB.
OnuceIBaTh pOJb OCIKOB, KUPOB U
YII€BOAOB B PYHKIIMOHUPOBAHUU
YKUBBIX OPTaHU3MOB, COCTaB MPUPOAHBIX
MCTOYHHKOB YTJIEBOJIOPOJIOB, UX POJb B
OBITY U IPOMBIIIIEHHOCTH.

[IpoBOANTH BBIYUCICHHS MO YPaBHEHUSIM
XUMHUYECKUX PEAKIUN.

[InanupoBatTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE IKCTICPUMEHTHI,
MIPOBOJIUTH HAOJIIOACHUS, JIEJIaTh BHIBO/IBI
0 pe3yJibTaTaM dKCIEPUMEHTA TIPU
MPOBEJICHUH JJA00OPATOPHBIX OMBITOB U
PaKTUYECKUX paloT.

CnenoBaTh npaBuiiaMm 6€30macHON
paboThI B J1a0OpaTOpUM MpHU
UCIIOJIb30BaHUN XUMUYECKOM

NOCY/Ibl U 000PYI0BaHUS.

Hcnonb30BaTh NpH BBHITTOJTHEHUH
y4eOHBIX 3aIaHUM TEKCThI

yueOHHUKa, CIIPAaBOYHbIE MAaTEPHAIIBI
(ITepuoanueckyro cUCTEMY XUMUYECKUX
anemenToB M. 1. Menneneena, Tabnuiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:
Moaenu KpUCTAULUIMYECKUX PEIIETOK

COJIEN B BOJE, DJIEKTPOXUMHUYECKUAN P
HaIpsHKEHUN METAIIOB)

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

Onepatop 30 000 "KomnaHus "TeH3op"
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anmasa, rpadura, QyiiepeHa.
O3HakOMIJIEHHE C IPOLIECCOM aAcopOLun
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOUCTBOM

IPOTUBOra3a.
O3HakoOMIIEHHE C PONYKIIUEN
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuaibl: CUIMKAaTHAS
IPOMBIIIIEHHOCTB ).

Mogenu MOJIEKyJ1 OpraHUYeCKUX

BCHICCTB.

JlabopamopHnuwiii onvim:
[Tomyuyenue, cobnpanue, pacrio3HaBaHUE

U U3YYCHHC CBOMCTB YTJICKHUCIIOro rasa.
HpOBe,IICHI/IG KadCCTBCHHBIX peaKuHﬁ Ha
Kap6OHaT U CHIIMKAT-UOHbI U H3YYCHUC
ITPU3HAKOB UX IIPOTCKAHMUSI.

IIpaxmuueckue pabomuvi:

Ne 4. TlomydyeHue yriaeKuciaoro rasa,
W3yYECHUE €T0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 o teMe «Baxuenmue

HEMETAJUIbl U UX COCTUHECHUS)

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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Boviuucnenus: no ypaBHEHUSAM
XAMUYECKUX PEAKIINI

Hroro no pazneny

25

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
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Pa3gen 3. MeTasibl M1 HX COeTMHEHUS

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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3.1

OO01re cBo¥icTBa
METAJIOB

OO01mas xapakTepuUCTHUKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nonoxxeHus B [leproanueckon cucreme
XUMUYECKUX JIEMEHTOB

JI.1. MeHneneeBa u CTpOEHUsI aTOMOB.
Crpoenne MertaiuioB. Meramnuueckas
CBSI3b u MeTaJlInYecKast
KPUCTAJUIMYECKAs PELIETKA.
DIEKTPOXUMUUECKUHN PsiJT HAMIPSHKEHU I
MeTalIoB. dU3nuecKue U XUuMUUECKUe
cBoiicTBa MeTaju1oB. OOIIHE CIIOCOObI
nonyyeHust metauioB. [loHsTue o
KOPPO3UU METAJIJIOB, OCHOBHBIE
CIOCOOBI 3aIIMTHI UX OT KOPPO3HUHU.
CrnnaBel (cTalb, YyT'yH,
JIOpATIOMUHUN, OPOH3a) U UX
MIPUMEHEHUE B OBITY U
POMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa3iipl METaIoB U CIUIABOB.
N3yueHne pe3ybTaTOB KOPPO3UU
METAIIOB (BO3MOKHO

UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).

JlabopamopHvie onvimol:

PackpbIiBaTh CMBICIT N3y4aeMbIX IOHATHAN
Y IPUMEHSTh 3TH TIOHSATHUS TIPU
OTNUCAaHUU CBOMCTB BEILIECTB U UX
npeBpaieHuidl. OObsICHATH 001IMe
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
AJIEMEHTOBMETAIIOB U UX COEAUHEHUN C
y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METAJIJIOB,
o01ue pu3nuecKkue U XuMUYeCKue
CBOWCTBA METAJLJIOB.

XapakTepu3oBaTh OOIIHE CITOCOOBI
MOJIYYEHHUS METAJLIIOB.

OnuchIiBaTh CIOCOOBI 3aIUTHI METAJIIIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboTHI B J1a0OpaTOPUH MPU
WCIIOJIb30BaHUN XUMUYECKON MOCYIbI U
000py10BaHUSL.

[Ipon3BOIUTH BEIYUCICHUS TIO
YPaBHCHHSAM XUMHUYECKUX PEaKITHH,
€CJIM OJMH U3 PEareHTOB COJIEPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B
nape Wiv rpynime.

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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O3zHakomiieHHe ¢ 00pa3liaMu METaJIOB U

Hcnonb30BaTh npy BBIITOJIHEHUN
CIUTaBOB, UX (PU3UYECKUMU CBOMCTBAMH.

yueOHBIX 3a/IaHUI TEKCThl yUeOHUKA,

Onepatop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNEKTPOHHOM NOAMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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Buviuucnenus: no ypaBHEeHUSIM CIIPABOYHBIE MaTEPHUAIIbI
XUMUYECKUX PEAKLIUN, €CIIU OJUH U3 (ITepuoanueckyro CUCTEMY XUMUYECKUX
pEareHTOB COAECPKUT MPUMECHU anementoB Jl. 1. Menneneesa, Tabauiry

PacTBOPUMOCTH KHCJIOT, OCHOBaHHI U
cosieil B BOjIe, AIEKTPOXUMHUYUCSCKHI PsijT
HANPSKCHUN METAJIJIOB)

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.12.24 21:45 (MSK) CepTudukar OOC63BF459D9ED8CF894CCF14CI:75$44A4A
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3.2

Baxuenmne
METAJUIBI U UX
COEIUHEHUSI

16

[[{eounbIC METAIBI: HOJIO0XKEHHUE B
[lepnoarueckoi CUCTEME XUMUYECKUX
anemeHToB J[.U1. MenneneeBa, ctpoeHue
HX aTOMOB, HAX0XKJICHUE B IPUPOJE.
dus3nyueckue 1 XUMHUYECKHE CBOMCTBA
(Ha mpumepe HaTpust 1 Kanusi). OKCUIbI
U TUAPOKCHUIBI HATPUS U KaJIHS.
[IpumeHeHne METOYHBIX METAIITIOB U UX
COCJIMHECHMH.

[Ilen1ouHO3EeMENbHBIC METAJLIBLI MATHUM U
KaJIbLIMK: MOJI0KEHUE B [leproanyeckon
CHCTEME XMMHUUYECKHUX DJICMECHTOB

JI.1. MenaeneeBa, CTpOCHHUE UX aTOMOB,
HaxoXJeHue B nmpupojae. uznueckue u
XUMHUYECKHE CBOMCTBA MarHus 1
Kanbpnusa. BaxkHelmue coe fUHEHUS
KaJIbIUS (OKCHUJI, TUJIPOKCH, COJIN).
JKEcTKoCTh BOJIBI M CITOCOOBI €€
YCTpPaHEHHS.

ANIOMUHUI: TIOJIOKESHUE

B [lepuoanyeckoit cucreMe XUMHUYECKUX

OOBsCHATH O0ITHE 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOBMETAJIOB
U UX COSAMHEHUH B TPyMmax ¢ y4€Tom
CTPOEHHUS UX aTOMOB. XapaKTepU30BaTh
(bu3HYeCKUEe M XUMUYECKHE CBOMCTBA
IIPOCTHIX BEIIECTB METALIOB U UX
COEIMHEHUH (OKCUJIOB, TUJPOKCHJIOB,
coJieit), CrocoObl UX MONY4YEHHUS,
NpPUMEHEHUE U 3HAYCHUE B MPUPOJIC U
YKU3HH Ye€JIOBEKa. Y CTAaHABIMBAThH
IIPUYUHHO- CJICJICTBCHHYIO CBS3b:
CTpOCHHE BEIeCTBa — CBOWCTBA —
IPUMCHCHHUE — Ha IIPUMEPaX N3yIacMbIX
BelIecTB. Pacmo3HaBaTh ¢ MOMOIIBIO
KauyeCTBEHHBIX PEaKIINil HOHBI METAJIIOB:
MarHus, Kanblys, aTFOMAHUS, [IMHKA,
xenesa (1) u xxenesa (I11), meau (11).

Jloka3biBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB U TUAPOKCHUJIOB ATIOMUHUS U
ITUHKA.

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI

01.12.24 21:45 (MSK) Ceptudmkat OOC63BF459D9ED8CF894CCF14CI:75944A4A




®denepanbHas padodas nmporpamma | Xumus. 8—9 kiacchl (0a30BbI YPOBEHbD)

sanemeHToB [I.11. MenneneeBa, cTpoeHue
aToMa, HaXOXKJICHUE B MPUPOJIE.
Du3NYECKUE U XMMUYECKUE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOWMCTBA
OKCHJa U TUAPOKCHUIA AITFOMUHUSL.
Kenezo: nonoxenue B [lepuonnueckon
CUCTEME XUMHYECKHUX 3ieMeHTOB J[. .
MeHnieneeBa, CTpOCHUE aTOMa,
HaXOXJICHUE B npupoje. Guszndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruApokcuabl u cou xenesa (1) u
xkenesa (III), ux cocras, cBOMCTBA U
MOJTyYCHHUE.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OcoOeHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIbIUSL U HATPUSI C BOJAOM (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB).
OkpamuBaHue MIaMEHU HOHAMU HATPUs,
KaJIMs U KaJabIus (BO3MOXKHO
HCII0JIb30BaHUE BUCOMATEPUATIOB)
HccnenoBanue cBOMCTB KECTKOM BOBI.
[Iponiecc ropenus xese3a B KUCIOPOIe

[InanupoBatTh U OCYHIECTBIATh Ha
NPAKTUKE XUMUYECKHE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOJIIOJICHUS, JIETIaTh
BBIBOJIBI IO pe3yJbTaTaM 3KCIEPUMEHTA
IIPU MPOBEJEHUH JIaDOPATOPHBIX OIBITOB
U IIPAKTUYECKUX padoT.

CrnenoBath mpaBuiiaM 0€30TaCHOM
paboThI B J1a0OpaTOpPUH NpHU
UCIIOJIb30BaHUN XUMUYECKOM

TIOCYJIbI 1 000PYT0BAHUS.

[Tpou3BOAUTH BBIYUCIEHUS IO
XUMHUYECKUM YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOMN

paboTe B mape Wiu rpymre.
BricTpauBath pa3BEpHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OMOPOU
Ha HH(QOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
VICIIOJIb30BaTh U3YYEHHBIN ITOHATUMHBIN
amnmnapar Kypca XUuMuu

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLEEOBPA3OBATEJIbHOE YYPEXXAEHUE
"HEHALLUEBCKAS CPEQHASA OBLLEOBPA30OBATEJIbHASA LUKOJIA", Ycukosa
EneHa BukTopoBHa, [IMPeKTOop LWKOMbI
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(BO3MOYXHO HCITOJIb30BaHHUE
BUJICOMATEPUAJIOB).
JlabopamopHvie onvimol:

[IpoBeneHME KAUECTBEHHBIX PEAKIIMI Ha
WOHBI (Mar"usi, KaJbIus, aJFOMUHUS,

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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uHKa, xenesa (I1) u xxenesa (I1II), meau
(IT), onucanue MPU3HAKOB UX
POTEKAHMUS.

UccnenoBanne aMmpoTepHBIX CBOWCTB
TUAPOKCHUA ATFOMUHUS U TUAPOKCUAA
[UHKA.

IIpaxmuueckue pabomui:

No 6. XKécTkOoCTh BOJBI M METO/IBI €€
YCTPaHECHUSI.

Ne 7. Pemenue skcnepuMeHTaIbHbBIX
3a7a4 1o teMe «BaxHeimme Metauibl u
UX COCMHEHUS.

Buiuucnenus: o ypaBHEHUSIM
XUMUYECKUX PEAKLINN, €CIIA OJUH U3
peareHToB JiaH B U30BITKE WU

COJIEPKUT MPUMECH; MACCOBOMU JIOJIA
BBIXO/Ia IPOJYKTa pEaKIuU

Hroro no paszneny

20

Paznen 4. XuMus u OKpy:Kawoiuas cpeaa

Onepatop 30 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOAMUCHIO
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4.1 | Xumus u 3 BemecTBa u Matepualibl B IOBCEIHEBHON | XapaKTEPU30BATh POJb XUMUH B
OKpYy’Karouas cpeaa XKU3HU YesoBeka. bezonacHoe pasIUYHBIX chepax IesTeTbHOCTH
UCIIOJIb30BaHUE BEIIECTB M XUMUUYECKUX | JIFOJIE, OCHOBHBIE BEILIECTBA U
peaxuuii B ObITy. IlepBas nomous npu MaTepUalbl, IPUMEHSIEMBIE B KU3HH
XUMHNYCCKHUX OKOr'aX U OTPABJICHUAX. COBPEMEHHOT0 YE€JIOBEKA.
XHUMHUYECKOE 3arpsi3HCHUE OKPYKAIOIICH | OOBACHATH YCIOBUS O€30IaCHOTO
cpeast (TpesienbHast OMyCTHMAst HCTIOJIb30BAHUS BEIIECTB U XUMUYECKUX
KOHIICHTpALIMUS BelleCTB. Posib XUMUU B | peakiuii B OBITY.
pPELIEHUH SKOJIOTHYECKHUX MPOOIIEM. AHaNM3UPOBaTh U KPUTHYCCKH
Xumuueckuii kcnepumenm: OIICHUBATh WH()OPMALIMIO O BIUSHUM
Tlenoncmpayuu: MIPOMBIIIJIEHHOCTH, CEITbCKOTO X035MCTRA,
N3yuenne o0pasIioB Matepuaos | PAHCHOPTA I:I Ap- Ha COCTOARME
(CTEKII0, CILIABBI METAILIOB, [IONHMepHbIe | O Py KAIOMICH CPCIbL.
MaTepHabl) YMeTh OKa3bIBaTh MEPBYIO MOMOILb TPU
XUMUYECKUX 0KOrax U OTPABIICHUSIX.
[TpuHMMaTh yuacTue B 00CYXIACHUH
po0JieM XUMHUYECKON M IKOJIOTHYSCKOM
HaIIPaBJICHHOCTH, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIIMIO TI0 MPoOIeMe U
npejyiaratb BO3MOXHBIE TTyTH €&
penieHust
Hroro mo pazneny: 3
PesepBHOE Bpems 3
OBUIEE YMCJIO YACOB 68

I10 ITIPOI'PAMME
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