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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHONl pabouell MpPOTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOW [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKIIMOHATILHON TPAMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
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OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIeHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0o MHUpa, WCIOJb3Yysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIsl W HAMPABICHHOCTH NATHHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMS B XUMHH. UMCThIE BElleCTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

MYHULUMNAJIbHOE BHODKETHOE OBLLEOBPA30OBATEJIbHOE 29.08.25 11:34 (MSK) Ceptudukat 07322039C6710D241435B431722BD061
YYPEXAEHME NPA30BELLKOrO MYHULIMNMAJIbHOITO OKPYTA [evictByeT c 06.06.25 no 30.08.26

BOJIOrOACKOI OBJIACTU "CUAOPOBCKAS LUKOJIA", 3uMuHa TaTbsHa

AnekcaHapoBHa, [iupektop




MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KHUCIIOPOJa, HaOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCcTBIE Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOIrOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOUYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIiaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX AJIeMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBiieHue YPaBHEHUM
JIOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEICTABICHUNA 00 3JICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  MCIOJIb30BAHME  BHUJEO MATEPUANIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), paclio3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHE, (U3HMUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 PEAOTBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT M CHElU(pUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukammuu ¢Gocdopa, Gu3MUECKUEe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe MpoOJieMbl, CBA3aHHBIE C OKCUAOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHeiue cTpouTelbHble MaTepHallbl: KepaMHKa,
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CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUI-UOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl H €€  COEQUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
WOH W HAOJIOJIeHWE TMpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (U3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmonoxkeHus B llepmoamueckor cucrtemMe xumudeckux smemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIOJTY4eHHUs] MeTauioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreme xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TIookeHue B [leproandeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOIECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJiusl W Kajiablusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOAHUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIJIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIUXcCs
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
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JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U PE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON AEATEIbHOCTH U Pa3BUTHsI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUE LICHHOCTU 3I0POBOr0 H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTed MX peleHus MOCPEICTBOM METOJ0B XUMMH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIIEHAy4YHble TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIeSITEIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble jornueckue aeiicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JleJIaTh BBIBOJIBI U 3aKJIFOUCHMS;

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble uccienoBarebCKue 1eiiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeNeIEHHOrO THUIIA, MPUOOPETEHHUE OIbITa B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOU
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOH 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJabTaTOB IO OCBOCHHUIO 005A3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCITMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakium,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMMuHyr ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TIPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHPHOW NEATCITEHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YYEHHsI CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJOBaHHWEM, a TaKXKe TMpaBuUiiaM OOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XMUMHYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIy oOydeHus B 9 kjacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONITUXCS YMEHUIM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBS3b, TEIUIOBOU 3P (HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE H  BOCCTaHOBJICHME,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHSATUH U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBjiCHHS (Hopmyl
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPENETATHh BAJCHTHOCTh U CTETIEHb OKUCIICHUSI XUMUUECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menzaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCUPUIIMPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKHUE BEIECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIas OIMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KUCIIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

MYHULUMNAJIbHOE BHODKETHOE OBLLEOBPA30OBATEJIbHOE 29.08.25 11:34 (MSK) Ceptudukat 07322039C6710D241435B431722BD061
YYPEXAEHME NPA30BELLKOrO MYHULIMNMAJIbHOITO OKPYTA [evictByeT c 06.06.25 no 30.08.26

BOJIOrOACKOI OBJIACTU "CUAOPOBCKAS LUKOJIA", 3uMuHa TaTbsHa

AnekcaHapoBHa, [iupektop




oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;

e TIPOTHO3MPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJIYYECHHIO M COOUpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU JIEATEILHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO

MYHULUMNAJIbHOE BHODKETHOE OBLLEOBPA30OBATEJIbHOE 29.08.25 11:34 (MSK) Ceptudukat 07322039C6710D241435B431722BD061
YYPEXAEHME NPA30BELLKOrO MYHULIMNMAJIbHOITO OKPYTA [evictByeT c 06.06.25 no 30.08.26

BOJIOrOACKOI OBJIACTU "CUAOPOBCKAS LUKOJIA", 3uMuHa TaTbsHa

AnekcaHapoBHa, [iupektop




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoumnuectBo yacos JJIeKTPOHHbIE

Haumenosanue .
Ne IIpakTn (undposbie) Bocnurare/JbHbI KOMIIOHEHT

pa3aeyioB M TeEM KoHuTtpoJsb
n/n Bcero YyecKHe o0pa3oBaTe/ibHbIE

NPOrpaMMblI Hble padoThI

padoThI pecypcel

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

bubnnoreka [JOK [TarpuoTnueckoe BocuTaHue,
https://m.eds00.ru/7f41837¢c = nyxOBHO-HPaBCTBEHHOE,

O6opynosanue Toukn 3CTETUYECKOE, IKOJOTHIECKOE

XuMus — BaKHas Pocra: nudposas
11 00JacTh €CTECTBO3ZHAHUS 5 0 5 naboparopus 1o XMMUH,
' Y IPaKTUYECKON uposas maboparopust
JIEATEIbHOCTH YEJIOBEKA 10 3KOJIOTMH, HOYTOYKH,
HaOOpHI 11
MPAKTUYECKON pabOThI

10 XUMHH

bu6mmoreka [JOK [TarpuoTnueckoe BocUTaHuUE,
https://m.edso00.ru/7f41837¢c = nyxOoBHO-HPaBCTBEHHOE,

OﬁOPYIIOBaHI/Ie Touknu ACTETUYECKOE, DKOJIOTUYECKOE

Pocra: nudponas

12 BemectBa u xummuueckue 15 1 0 nabopaTopus Mo XUMHH,
peakuuu nudposas mabopaTopust

10 9KOJIOTHH, HOYTOYKH,

HaOOPBI 114

MPAKTUYECKON pabOThI

10 XMMHH
[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazgeny

20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

ITaTpnoTryeckoe BOCIIUTAHUE,
JlyXOBHO-HPABCTBEHHOE,
3CTETUYECKOE, IKOIOIMYECKOe

Bosnyx. Kucnopon.

2.1
TTonsaTue 00 oxcugax
59 Bonopoa. ITonstue o
' KHCJIOTAaX U COJISX
Boma. PacTBOpEL
2.3 g P

[ToussTHE 00 OCHOBAHUIX

6 0 0
8 0 1
5 1 1

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
O6opynoBanue Touku

Pocra: nudposas
nabopaTopus 10 XUMUH,
i poBast 1aboparopusi
10 YKOJIOTHH, HOYTOYKH,
HaOOpHI IS
MIPAKTUIECKON pabOThI
0 XUMHUH

bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
O6opynoBanue Touku

Pocra: nudposas
nmabopaTopus 10 XUMUH,
udpoBas 1adbopaTopus
10 HKOJIOTHH, HOYTOYKH,
HaOopBI [yIs
MPAaKTUYECKON pabOThI
0 XUMUH

bu6nmoreka [JOK
https://m.edsoo0.ru/7f41837c
O6opynoBanue Toukn

Pocra: nudposas

ITaTpuoTryeckoe BOCIIUTAHUE,
JlyXOBHO-HPAaBCTBEHHOE,
ACTETUYECKOE, IKOIOIMYECKOe

[TaTpuoTryeckoe BOCIIUTAHUE,
JlyXOBHO-HPABCTBEHHOE,
JCTETUYECKOE, DKOIOIHUECKOE

HanI/IOTI/I‘-ICCKOe BOCIIMTAHUC,
AYXOBHO-HPAaBCTBCHHOC,
9CTCTHUYCCKOC, SKOJIOTHYCCKOC

[OKYMEHT NOAMUCAH 3/IEKTPOHHOI NOANUCHIO

MYHUUMNNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE

JTabopaTopus 10 XUMHUH,
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i poast 1aboparopust
10 9KOJIOTHH, HOYTOYKH,
HaOOpHI 115
MPAKTUIECKON pabOThI
10 XUMHUH

bubmumorexa [IOK [TaTpnoTryeckoe BOCIIUTAHUE,
https://m.eds00.ru/7f41837¢c = nyXxOBHO-HPaBCTBEHHOE,

O6opynoBanue Toyku 3CTETUYECKOE, DKOJIOTHUYECKOE
Pocra: nudposas

OCHOBHBIE KJIaCCHI
nabopaTopus 10 XUMUH,

2.4 HEOPraHUYECKUX 11 1 1
. nudposas madopaTopus
COCTMHEHU N
10 YKOJIOTHH, HOYTOYKH,
HaOOpHI IS
MPAaKTUYECKON pabOThI
10 XUMHUHU
Hroro o pasneny 30

Paznea 3. [lepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xummuieckux daemenTon /1. U.

Menpeneesa. CTpoenue aToMOB. XuMH4YecKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE

peaKkuuu

bub6nuorexa [IOK ITaTproTryeckoe BOCIIUTAHUE,
https://m.eds00.ru/7f41837¢c = 1yxOBHO-HPABCTBEHHOE,

O6opynosanue Touku ACTETUYECKOE, FIKOJIOTHYECKOE
Pocra: nudponas

nabopaTopus Mo XMMHH,

udposas nadbopaTopus

10 HKOJIOTHH, HOYTOYKH,

Ilepronnueckuii 3aKOH 1
Ilepnonnueckas cucrema
3.1 XMMHYECKHX DJIEMEHTOB 7 0 0
JI. 1. MeHnaeneena.

Crpoenue aToma
HaOOPBI 114

MPAKTUYECKON pabOThI

[AOKYMEHT NOANWUCAH 3/IEKTPOHHON NOANMUCHIO IO XUMHH
MYHUUMNNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE 29.08.25 11:34 (MSK) CepTudukar 07322039C6710D241435B431722BD061
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bubmmorexa [IOK ITaTpuoTryeckoe BOCIIUTAHUE,
https://m.eds00.ru/7f41837¢c = nyXxOBHO-HPaBCTBEHHOE,

9CTCTHYECCKOC, SKOJIOTHYECKOC

O6opynoBanue Touku
XUMHYECKas CBA3b.

Pocra: nudposas
OKHCIUTENBHO-

3.2 8 1 0 naboparopus 1o XUMMUH,
BOCCTaHOBUTEIIbHBIC
nudposas madopaTopus
peakiuu
10 YKOJIOTHH, HOYTOYKH,
HaOOpHI 115
NPaKTUYECKON pabOTHI IO

XUMHHN

Htoro no paznemny 15

bubmmorexa [IOK [TaTpuoTnyeckoe BOCIIUTAHUE,
https://m.eds00.ru/7f41837¢c = nyxOBHO-HPaBCTBEHHOE,

O6opynoBanue Toyku 3CTETUYECKOE, DKOJIOTHYECKOE
Pocra: nudposas

nabopaTopusi 0 XUMUH,
PesepBHOe Bpems 3 0 0
nudposas madoparopust
10 3KOJIOTHH, HOYTOYKH,
HaOopBI IS
NpaKTHYECKOI paboThI

10 XMMHH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 >

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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9 KJIACC

KosmuecTBo yacos
Haumenosanue .
Ne pasIeNon 1 Tem Kourponnr IIpaktn = JJexTponnbie (uuppoBbie) BocnuraTebHbIii
n/n Bcero  Hble yeckne  OOpaszoBaTebHBIE PeCypChI KOMITOHEHT
NMPoOrpamMmblI
padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuA
bubnnoreka [JOK [Tarpuotnueckoe
https://m.edsoo.ru/7f41a636 BOCIIMTaHME, JyXOBHO-
[ToBTOpeHue n
. Ob6opynoBanue Toukn Pocra: HPaBCTBEHHOE,
yriyosieHue 3HaHU!
11 5 1 0 uupoBas 1aboparopus o XMMUH, ACTETHYECKOE,
OCHOBHBIX pa3/esioB Kypca
udpoBas 1a6OpaTOpHsI 10 IKOJIOTUH,  3KOJOTHYECKOE
8 kiacca o
HOYTOYKH, HAOOPBI AJIsl MPAKTHUECKON
paboThl O XUMUU
bubnuotexa [JOK [Tarpuotnueckoe
https://m.edsoo0.ru/7f41a636 BOCIIUTAHHE, TyXOBHO-
OCHOBHBIE O6opynosanue Touku Pocra: HPaBCTBEHHOE,
1.2 3aKOHOMEPHOCTH 4 0 0 nudposas 1a00paTOpHsl O XUMHUH, ICTETUYECKOE,
XHMHYECKUX PEaKIMi nudpoBas 1a00paToOpus MO SKOJIOTUH,  HKOJIOTUYECKOE
HOYTOYKH, HAOOPBI ISl MPAKTHUECKON
paboThI IO XUMUU
bubnuotexa [JOK [Tarpuotnueckoe
https://m.edsoo.ru/7f41a636 BOCIIUTAHUE, TyXOBHO-
DIIEKTPONUTHYECKAS
Oo6opynoBanue Touku Pocra: HPaBCTBEHHOE,
JUCCOIUAIIUS.
1.3 8 1 1 III/I(l)pOBaH na60paT0pI/Is[ 10 XUMUHU, 3CTETUYECKOE,
XUMUYECKUE PEaAKIINH B
III/I(l)pOBaH J'Ia60paT0pI/I$[ 10 3KOJIOTHUH, JKOJIOTHYECKOE
pacTBopax o
HOYTOYKH, HAOOPBI JJIs1 IPAKTHUECKON
paboOTHI IO XUMHUHU

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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Hroro no pazgeny 17

Pa3gen 2. HeMeTa/JILI M BX CO€IHHEHUS

bubnmoreka [JOK [TarpuoTtuueckoe
https://m.edsoo.ru/7f41a636 BOCIIMTAHUE, TyXOBHO-
OO0m1as XxapakTepucTUKa Oo6opynosanue Touku Pocra: HPaBCTBEHHOE,
2.1 XUMUYECKHUX DIJIEMEHTOB 4 0 1 g poast 1abopaTtopusi o XUMUH, ACTETUYECKOE,
VIIA-rpynmnsl. I'anoreds: udpoBas 1a00paTOPHsI 10 SKOJIOTUH, = HKOJIOTHYECKOE
HOYTOYKH, HAOOPBI AJIs1 IPAKTHUECKON
paboThl O XUMUHU
bubnuorexa [JOK [Tarpuotnueckoe
https://m.edsoo.ru/7f41a636 BOCIIUTAHUE, TyXOBHO-
OO61mas xapakTepucTHKa
Ob6opynoBanue Touku Pocra: HPABCTBEHHOE,
XUMHUYECKHX 3JIEMEHTOB
2.2 i 6 0 0 nrdpoBas 1abopaTopusi MO0 XUMUH, ACTETUYECKOE,
VIA-rpynmel. Cepa u eé
g poBas 1a00paTOPHs IO SKOJIOTUH, = SKOJIOTHYECKOE
COEIMHEHUS .
HOYTOYKH, HAOOPBI AJIs1 IPAKTHUECKON
paboTHI IO XUMUHU
bubnunoreka [JOK [Tarpuotnueckoe
https://m.edsoo0.ru/7f41a636 BOCIIUTAHUE, TyXOBHO-
OO61as xapakTepucTHKa
O6opynosanue Touku Pocra: HPABCTBEHHOE,
XUMHAYECKHX JIEMEHTOB
2.3 7 0 1 upoBast 1aboparopus o XUMUH, ACTETUYECKOE,
VA-rpynnsl. A30T,
udpoBas 1a00paTOpHs 10 SKOJIOTUH, = HKOJIOTHIECKOE
dochop 1 ux coeuHEHUs .
HOYTOYKH, HAOOPBI IS MPAKTHUECKON
paboTHI IO XUMUHU
bubnmoreka [JOK [Tarpuotnueckoe
OO01mas xapakTepucTHKa
https://m.edsoo.ru/7f41a636 BOCIIUTAHUE, TYXOBHO-
XUMHYECKHX JIEMEHTOB
O6opynoBanue Touku Pocra: HPaBCTBEHHOE,
2.4 IVA-rpymmet. Yriaepon u 8 1 2
g uugposas 1abopaTropus o XMMUH, JCTETHUYECKOE,
KPEMHUH U UX
udpoBas 1a00paTOpHs 10 SKOJIOTUH, = HKOJIOTHIECKOE
COCIIMHEHUS ) 5
[IOKYMEHT MO/JTIMICAH SMEKTPOHHOM moarncsto  1OY TOYKH, HAOOPBI JUIA HPaKTHHCCKO

AnekcaHapoBHa, upekTop
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paboThI IO XUMUU

Wroro no pazueny 25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bubmuotexka [JOK [Tarpuotrueckoe
https://m.edsoo.ru/7f41a636 BOCIIUTAHHUE, TyXOBHO-
. O6opynoBanue Touku Pocra: HPaBCTBEHHOE,
O61ue cBoiicTBa
31 4 0 0 uugpoBas 1aboparopus o XUMMUH, JCTETHUYECKOE,
METaJIJIOB
udpoBast 1a6OpaTOpHs 1O IKOJIOTUH,  3KOJOTHYECKOE

HOYTOYKH, HAOOPBI AJIs1 IPAKTUUYECKON
paboTHI IO XUMHUHU

bubnnoreka [JOK [Tarpuotnueckoe
https://m.edsoo.ru/7f41a636 BOCIIMTaHHUE, JTyXOBHO-
. O6opynoBanue Touku Pocra: HPaBCTBEHHOE,
Baxueiime MeTaisl 1
3.2 16 1 2 nudpoBas 1abopaTopusi MO XMMUH, ICTETUYECKOE,
UX COCAUHEHHS
nrdpoBas 1a00paTOPUs 1O SKOJIOTHH, = HKOJOTHYECKOE

HOYTOYKH, HAaOOPBI JUI IPAKTUYECKON
paboThI 10 XUMHH

Hroro mo pazueny 20
Paznen 4. Xumus U OKpy:Kaiomas cpeia
bubnuorexa [JOK [TatpuoTnueckoe
https://m.edsoo.ru/7f41a636 BOCIIUTaHUE, TyXOBHO-
O6opynosanue Touku Pocra: HPaBCTBEHHOE,
BemectBa u matepuansl B
4.1 3 0 0 III/I(I)pOBaH na6opaT0pm[ 10 XUMUU, 3CTETUYECKOE,
JKU3HU YeJIOBeKa
III/I(l)pOBaH na6opaT0pHsI 110 3KOJIOTHH, JKOJIOTHYECKOE
HOYTOYKH, HAOOPBI JJIs1 IPAKTHUECKON
paboThI IO XUMUU
Hroro 1o pasneny 3
HAORYMERT TIOANVICAR JJIERT I"UI‘IHUVI HOATVICBRO
MYHULUUNAJIbHOE BFOAXETHOE OBLLEOBPA30OBATEJ/IbHOE 29.08.25 11:34 (MSK) Ceptudukat 07322039C6710D241435B431722BD061
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bubnmoreka [JOK [TarpuoTtuueckoe

https://m.edsoo0.ru/7f41a636 BOCIIUTAHUE, JyXOBHO-

Oo6opynoBanue Touku Pocra: HPaBCTBEHHOE,
Pe3sepBHOE BpeMst 3 0 0 udposas 1abopaTopus 10 XUMHH, 3CTETHYECKOE,

udpoBas 1a00paTOPHs 10 SKOJIOTUH, = HKOJIOTHYECKOE

HOYTOYKH, HAOOPHI JIJIs1 TPAKTUUECKON
paboTHI 110 XUMHH

OBIIEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME o8 4 !

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Kontpouabubie IlpakTuyeckue
n/m Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 0 0 bu6nmoreka LIOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c
bubmuoreka [IOK
2 [TousTHE O METONAX HO3HAHUSA B XUMUHA 1 0 0 https://m.edsoo.ru/ff0d227e
ITpaktuueckas padota Ne 1 «I[IpaBuia paboThl
3 B JIa0OpAaTOpHH U MPUEMBI OOpaIlEHHS C 1 0 0 bubmorexa LOK
paTOp P patl https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTIOBAHUEM
YucTele BemecTBa U cMecH. CriocoObl bubnuorexa [IOK
4 . 1 0 0
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMmeceil (Ha mpuMepe OYMCTKH OBAPEHHON 1 0 0 bubmmorexa LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nunorexa LIOK
A 1
6 TOMBI H MOTICKYITH 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 0 0 bubnnorexa [JOK
XUMHYECKHX JJICMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
IT 1
8 POCTBIC H CIIOXHBIC BelliccTra 0 0 https://m.edsoo.ru/ff0d2a6¢
bubnunorexa LIOK
A - 1
9 TOMHO-MOJICKYJISIPHOE YICHUE 0 0 https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSTHCTBA COCTaBa BEIIIECTB 1 0 0 butmmorexa ITOK

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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Xumuueckast popmyra. BareHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX IJICMEHTOB
OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK
11 1 0 0
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B 1 0 0 bubnunoreka LIOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosb. Mossipras 1 0 0 bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 1 0 0 bubmuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnuorexa [IOK
15 . 1 0 0
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChI BEIIECTB. 1 0 0 bubmmorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BerunciieHus KoaM4uecTBa, MacChl BEIIECTBA 1 0 0 bubmuoreka [IOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMHUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI 1 0 0 brbmmorexa LIOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 110K
nOIMoTEKA
19 . 1 0 0
JHIHKTOTEACT O606erHHe 1 https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas padora Nel o teme 1 1 0 bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
21 Kncf[l}(;xo — DJIEMEHT U MPOCTOE BCHY:CTBO 1 0 0 bubmorexa HOK
poA P H ' https://m.edsoo.ru/ff0d448e
O3oH
22 du3nyecKkre 1 XMMUYECKHUe CBOMCTBA 1 0 0 bunGmoTerka HOK
AOKYMEHT MOARNCAH SFIEKTPOHHOW AOARNUCHIO
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KHCJIOPO/Jia (peaKIuu OKUCICHUS, TOPCHHE). https://m.edsoo.ru/ff0d4614
[TonsiTre 00 okcUaax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 JabopaTopun iqn OMBII_HJIe}f)H(iTI/I 1 0 bubmorexa LOK
PATOPHIL I TP ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXHUMHYECKOM YPaBHCHUH 1 0 bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUYCCKHUX PEAKIIHSIX
Tomnuso (He()Th, Yrojiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI zzro 1 0 bubmmorexa [IOK
P R, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonmydenne u coOupaHue KUCiIopoaa 1 0 bubmmorexa [IOK
yi N p poad, https://m.edsoo.ru/ff0d4ae2
U3YyUYEHHE €TI0 CBOHCTBY
97 Boxopon — 351eMeHT U IpOCTOE BELIECTBO. 1 0 bubnuoreka [IOK
Haxoxnenue B npuposne https://m.edsoo.ru/ff0d4ddo
98 du3nyecKre 1 XMMHUUYECKHUe CBOMCTBA 1 0 bubmuoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bubmmoreka IIOK
29 IT 1 0
OIPITHE O KHCTIOTAX 1 COTLIX https://m.edsoo.ru/ff0d50d2
30 CniocoObI moy4eHus BOAOpoia B 1 0 bubmuorexka [JOK
naboparopuun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o teme
31 «[Tonydyenue u coOnpanue BoAOpoIa 1 0 bubnmorexa LOK
i . ’ https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 MoutsipHbIif 00BEM Ta30B. 3aKOH ABOTAIPO 1 0 Eggj;i?:g;?ﬁ}; 05426
33 Brrancienust 00b€Ma, KOJTMYECTBA BEIIECTRA 1 0 bubnuoreka [TOK
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ra3a 1o ero M3BECTHOMY KOJIMUYECTBY
BEIIECTBA WU 00bEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO

N bub6nmoreka [IOK
4 1
3 peaxkuuu Hevl OCHOBE 3aKOHA 00BEMHBIX 0 0 https://m.edsoo.ru/f0d5708
OTHOIIICHUH Ta30B
. bu6nmoreka [IOK
35 dusnueckue U XUMUUECKHE CBOMCTBA BObI 1 0 0 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 1 0 0 bubnuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceleHHbIE 1
37 Helfacm epHHBIe paCTBO bl MaI;iOBaﬂ oJIst 1 0 0 bubmorexa HOK
Hl P pEL- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «IIpuroroBieHue pacTBOPOB C ONPEACIEHHOMN 1 0 1 bubmorexa OK
P N N P p Pt https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTpoasHnas pabora Ne2 no teme 1 1 0 bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edso0.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nunorexa LIOK
40 1 0 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX ¥ aM()OTEPHBIX 1 0 0 bubmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, but6mmorexa [IOK
42 1 0 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonydyeHne n XUMHYECKUE CBOWCTBA 1 0 0 bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, 1 0 0 bubnuotexa [JOK

HOMEHKJIaTypa
[OKYMEHT MOAMWUCAH 3/TEKTPOHHOI NOANUCHIO

MYHUUMNNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE
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bubnunoreka LIOK
45 I1 i 1 0 0
OJIy4eHHUE U XUMUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/ffodfee?
Conu (cpenHue): HOMEHKJIATypa, CocoObI bubmmoreka [JOK
46 . 1 0 0
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 33a4 10 TEME Bu6mumotexa [JOK
47 1 0 1
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COECIUHEHUI)
I'eneTuyeckas cBsI3b MEXy KilaccaMmu bubnnorexa [JOK
48 . 1 0 0
HEOPraHUYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubmuoreka [{OK
4 7 1
9 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN 0 0 https://m.edsoo.ru/00adch?
KonTponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 1 1 0 bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCITMHEHU N
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHYECKUX 3J1eMeHTOB. [loHsATHE O Tpymmax 1 0 0 bubmorexa HOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJHBIX 2JIEMEHTOB
[Tepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMuudeckux annemeHToB J1. U 1 0 0 bubmorexa LHOK
o https://m.edsoo.ru/00ada52c
Menpeneesa
bubmmoteka IIOK
53 I1 1 0 0
CPHOARL TPYITHAL, HOMPYIIHE! https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIEP. 1 0 0 bubnuotexa [JOK
H3oTonsl https://m.edsoo.ru/00ada342
CTpoeHHe JIIEKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB lleproanyeckoit cucremsr J{. U 1 0 0 bubmmorexa [JOK
PHOA Y https://m.edsoo.ru/00ada6bc
Menpeneena

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO
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XapakTepucTuka XMMHYECKOTO dJIEMEHTA 110
. bubnuorexa [IOK
56 ero nosioxkeHuto B [leproaudeckoit cucreme 1 0 0
https://m.edsoo.ru/00ada824
J. . MenngeneeBa
3nauenue [lepuoanueckoro 3akoHa st
pa3BuTHs Hayku U npaktuku. 1. W. Bu6muoteka [JOK
57 . 1 0 0
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHeiit ypok. O600ICHHE U
58 CHCTEMaTmZp ust 3HaHI/H;1[I / Beepoccuiickast 1 0 0 bubmmorexa [JOK
H p https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
Kontponbnas padorta Ne4 no teme «CtpoeHue
59 atoma. XuMHU4eckas cBsI3b» / Beepoccuiickas 1 1 0 bubmorexa HOK
' P https://m.edsoo.ru/00adb486
poBepoyHas pabora
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmoreka [JOK
60 1 0 0
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
61 Honmast xumireckas casp L 0 0 https://m.edsoo.ru/00adac34
bubmmoreka IIOK
62 KoBaseHTHas nossspHast XUMUYECKasi CBA3b 1 0 0 https://m.edsoo.ru/00adaab8
bu6nmnorexa LIOK
63 KoBaseHTHas HenosipHasi XUMU4ecKast CBSI3b 1 0 0 https://m.edsoo.ru/00adaab8
bu6nmorexa LIOK
64 CTeneH, okuCeHHs 1 0 0 https://m.edsoo.ru/00adae28
bubnunorexa LIOK
- 1
65 OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 0 0 https://m.edsoo.ru/00adb076
but6mmorexa [IOK
1
66 OKHCITUTENIA ¥ BOCCTAHOBUTEIIN 0 0 https://m.edsoo.ru/00adb076
67 PesepBHEIi ypok. O000IICHHE 1 1 0 0 BH6J?HOTeKa [OK
[IOKYMEHT MOAMMCAH 3MIEKTPOHHOM MOAMMCHIO https://m.edso0.ru/00ad9ch2
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cucTeMarusalus 3HaHui no teme «CTpoeHue
aToMa. XMMHYECKast CBSI3b)»

68 PesepBublit ypok. O6o0mieHnE 1 1 0 0 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 4
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cHUCTeMa XMMHUYeCKuX aneMeHToB [[. U 1 0 0 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 0 0 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 0 0 Bbu6motreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMudeckoi CBS3U U THITBI 1 0 0 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel mo reme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3IeNioB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peaklni 1o 1 0 0 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHUYECKOMN pPEaKIUN.

bu6nmorexa LIOK
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1 0 0
https://m.edsoo.ru/00adbe9a
peaKnusx
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.

3 @dakTopbl, BIUSAIONINE HA CKOPOCTh 1 0 0 bubnunorexa LIOK
XMMHYECKON PEAKIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHS
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK

9 1 0 0
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK

10 1 0 0
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

. bub6nmoreka [IOK

11 HoHHEIe ypaBHEHHS peariutil 1 0 0 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT M OCHOBAHUU

12 B CBETE IIPEJCTABICHUI 00 1 0 0 bubmmorexa [JOK

peA N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOLHAIITT
XHUMUYECKUE CBOKMCTBA COJICH B CBETE
13 MPEJICTABIICHUI 00 3JIEKTPOJIMTHYCCKOU 1 0 0 bubmorexa HOK
ez P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
. bubnnorexa [{OK
14 HomsTne o ruapomse coneit . 0 0 https://m.edsoo.ru/00add9d4
. bubmuoreka [IOK

15 000 1 0 0
O6o0mEnHE 1 CHCTEMATH3AIA SHAHMH https://m.edsoo.ru/00addd12
ITpakTuyeckas pabora Ne 1. «Pemenune bubmmnoreka HOK

16 1 0 1
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS 1 1 0 bubmorexa HOK

p ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKluy B PACTBOPAX»

18 OO6m1ast XxapakTepUCTHUKA raJOTeHOB. 1 0 0 bubnnorexa [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IOJIYYCHHUE 1 0 0 bubmorexa [JOK

’ i ’ https://m.eds00.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas pabora Ne 2 o Teme bu6muoreka [JOK

20 . 1 0 1

«IlomydeHue CONSTHOM KUCIIOTHI, U3YYECHUE https://m.edsoo.ru/00ade348
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€€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIUi, €CITU OJTUH U3 PEarcHTOB JaH B 1 0 0 bubamorexa LIOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mas xapakrepucTuka 31emMeHToB VIA- 1 0 0 bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHele MOU(PUKALIMY CEPBI.
23 Hax0>1<p €HHE cepbl I/I(beé coe I/IHeI:II/IfI B 1 0 0 bubmmorexa LIOK
a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
CepoBonopoi, ctpocHHe, (U3HUECKUC U bubnnorexa [JOK
24 . 1 0 0
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (hU3HMYECKre U XMMUYECKHUE CBOMCTBA 1 0 0 bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMUYECKUE peaKlny, JIeXKalllle B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS 1 0 0 bubmmnoreka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaIOIlEl Cpellbl COEAUHEHNUSMHU CEPbI
97 BrrunciieHue MaccoBOM TOJIH BEIXOJA 1 0 0 bu6mmoteka IIOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
28 rpynnsl. A30T, paclipocTpaHEHHE B 1 0 0 bubmmnoreka HOK
npupoje, Gu3nuecKrue U XUMUYeCKue https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE 1 0 0 bubmuoreka [{OK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o Teme 1 0 1 bu6muoreka [JOK
«IlonydyeHne aMmMHuaKka, U3y4eHue ero https://m.edso0.ru/00adf180
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CBOWCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u 1 0 0 bubnmnoreka HOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
B KaueCTBE MUHEPAIbHBIX YA0OPEHUH. bubmmoreka [JOK

32 . 1 0 0
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMU a30Ta
dochop. Oxcun pochopa (V) u dochopnas

33 KHUCJIOTa, GU3HYECCKUE M XUMHUCCKHE 1 0 0 bubmmorexa [JOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAJIBHBIX YI0OpEeHUN. 3arps3HeHue 1 0 0 buGnuorexa [IOK
PATIBHLIY YAODDEHIIL. Sarp https://m.eds00.ru/00adfc20
MIPUPOJIHOM cpebl hochaTaMu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK

35 . 1 0 0
(du3nYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux pusnveckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE 1 0 0 bubmuoreka [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)

N bubmuoreka [IOK
37 h% 1 0 0
FOTBHAT KHETOTA 7 €6 CorH https://m.edsoo.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa 1 0 1 bubmmorexa [TOK
i r ' .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakius Ha KapOOHAT-UOH
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O 1 0 0 Bubmmorexa [IOK
p B https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemnwnii u ero coemnHeHust 1 0 0 bubnnoreka IIOK

[OKYMEHT MOAMWUCAH 3JTIEKTPOHHOI NOANUCHIO

MYHULUUNAJIbHOE BFOAXETHOE OBLLEOBPA30OBATEJ/IbHOE
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https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue

a1 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 0 1 bubnunorexa LIOK
«BaxkHelmue HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KontponsHas padora Ne3 o reme

42 «BaxHeiiime HeMeTaJlIbl U UX 1 1 0 bubmotexa [JOK

https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajuinueckas 1 0 0 bubnuoreka [{OK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edso0.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUIN PSII HAIPSOKEHUI 1 0 0 bubnnorexa [JOK

P P p https://m.edso0.ru/00ae1156
METAJIIIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM 1 0 0 bubmuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

bubnmorexa LIOK
46 IloHsTHE O KOPPO3UU METAIIOB 1 0 0
pp https://m.edso0.ru/00ae1278
bu6nmorexa LIOK

47 €JI0 € MeTaJl 1 0 0
Ienounpie MeTaL bl https://m.edsoo.ru/00ae14b2

bubnunorexa LIOK

48 Oxcuabl ¥ THAPOKCHUIBI HATPUS U KA 1 0 0

g AP g P https://m.edso0.ru/00ael4b?2
49 [[lemouno3eMenbHBIE METAIIIBI — KaJIbIHA 1 1 0 0 bubmuoreka [{OK
Mar"umn https://m.edsoo.ru/00ael15e8
Bbubmunorexa IIOK
50 Baxueiinme coenMHEHNS KajIbHist 1 0 0 : 1
[IOKYMEHT MO/MMCAH 3MIEKTPOHHOM MOAMMCHIO https://m.edsoo.ru/00ae15e8
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51 O0001enre U CUCTEMATH3AMS SHAHUH 1 0 0
bu6nmoreka [IOK
52 Keé OBl €6 1 0 0
€CTKOCTBh BOJIBI U CTIOCOOBI €€ yCTpaHeHUS httos://m.eds00.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "JKECcTKOCTh BOIBI U METOIEI €6 1 0 1 bubnnorexa LHOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bub6nmoreka [IOK
4 i 1
> Amommsii 0 0 https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55 1 0 0
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 XK 1 0 0
e1eso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuIpOKCcH b U conu xxene3a (1) u 1 0 0 bubnnorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe U CHCTEMATH3AMs SHAHNUH 1 0 0
[IpaxTnueckas padora Ne 7. Pemenue
59 DKCIIEPUMEHTAIBLHBIX 3a1a4 [10 TEME 1 0 1 bubnnorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«BaxkHenIne MeTabl 1 UX COETUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
60 1:136bluTKe HIIHA CO I[e )KI/ITI:'I nMecH ’ 1 0 0 bubmorexa LHOK
Aep . p ' https://m.edso0.ru/00ae1750
BruruncieHnsa MaccoBOil JOIH BEIXOIA
MIPOJIYKTA PEaKIuu
61 O0001IeHNEe U CUCTEMATH3AIM 3SHAHUH 1 0 0
62 Kontponbnas padota Ne4 o teme 1 1 0
«Basxkaenmme MeTamIbl 1 UX COSTMHEHM S
BemecTBa 1 Matepuanbl B TOBCETHEBHOM bu6nunorexa LIOK
63 1 0 0
JKU3HU YeJIOBEKa https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH bubmmoreka [JOK
64 1 0 0
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn 9KOJI0THYECKUX 1 0 0 bubnuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PesepBHelil ypok. O60011eH1Ee 1 bubmmoreka [JOK
66 . 1 0 0
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHuE 1 1 0 0 Bu6mumoteka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 0 0 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1 ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

pacKpbIBaTb  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHH: aToM,
MOJIEKYJIA, XUMHYECKMH DIEMEHT, INPOCTOE BELIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
11 BEILECTBA, MOJIb, MOJSpHAs Macca, MaccoBas A0S XUMHUYECKOIO
- AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3IOKEHUs,, PEAKLMU 3aMELICHMs, peakuuu OoOMeHa, JK30- U

SHAOTCPMHUYCCKUC PCAKIUH, TEILIOBOM B(I)(I)CKT peaknuuu, pacTtBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

12 HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U
MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/II\/’I

13 WCIIOJIH30BaTh XMMHUYECKYIO) CHMBOJIUKY JJII COCTaBJICHHUS (POpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTh  CMBIC  3aKOHOB COXpPAHEHUSI MAacChl  BEILECTB,
14 MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHS, 3aKOHa

ABoraapo

15 ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

16 KJIaCCU(UIUPOBATh XMUMHUYECKHE peaKuu (M0 4YHCIy U COCTaBy
YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

17 BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MacCChI
BCUICCTB

[OKYMEHT MOAMWCAH 3JTEKTPOHHOW MOAMNCBIO
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18 BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIMHEHMUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
1.10 U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbIi W

MBICJICHHBIN )
2 ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

21 PacCKpbeiBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHUX TOHSTHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

Y ONpEAeNATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coenuHeHul no popMynam

2.3 KJIacCU(PUITMPOBATh HCOPTAHMYECKHUE BEIICCTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
24 BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
2.5 KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
2.6 ra3000pa3HbIX BENIECTB (BOIOPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTh XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHWIO PACTBOPOB IENOYEH H KHUCIOT C TIOMOIIBIO
MHAUKATOPOB (JakMyc, peHondTarer, MeTHIOPAHK U IPYTrHUe)

2.7 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmomuueckass cucrema
3 xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHH: SIpO aToma,
3.1 DIIEKTPOHHBIA CJOW aToma, aTOMHas OpOWTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETIeHb OKHUCIICHUS
3.2 KJIacCU(UIIUPOBATh XUMUYECKHUE HIIEMEHTHI

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢Gopmy llepuommaeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
3.3
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpsiBaTh cMbica Ilepumoandeckoro 3akona [[.M. Menneneena:
34 JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX TmnoinoxeHus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
3.5 MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (coCTaB M 3apsia  sjapa, o0lee dYHcio

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

36 OIIPEACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COETUHEHUIX

37 ONpEeNeNsATh BUJl XMUMHYECKOM CBs3U (KOBaJieHTHAas W HMOHHAs) B
HEOPraHUYECKUX COEIUHEHUSAX

9 KJIACC

Kon
NpoBepPsAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1 ITo Teme: «BemecTBo U XUMUYECKask PEAKIUS)

PaCKpeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX MMOHSITHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAA AUCCOLMANNA,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTajJnu3aTtop, XUMHUYCCKOEC PAaBHOBECHC,
11 06paTI/IMBIC n HCO6paTI/IMBIC pcaKknuu,
' OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIC pCaKkunu, OKHCIINTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

PO TR

I‘vielauuuﬂeCI\an), K
JLIOKYMEHT NOANUCAH 3MEKTPOHHOM NOAMUCHIO
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XUMHYECKON peaKIuu

12 HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MNOHATHN H

MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM TUCCOLMAIIMN KUCIIOT,
1.3 mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

14 PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKum”I
IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKHI/Iﬁ

1.5 MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUs» U «MeTaiipl U HUX

COCIUHCHU A

XapaKkTepu30BaTh (OMUCHIBAThH) OOIIME U CIelU(PHUUECKUEe XUMUYECKHE

21 CBOMCTBaA MMPOCThIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKIAA OIIMCAHUC
npuMepamM MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/II;'I COOTBCTCTBYROIIHX

XAMHYECKHUX PEaKIUi

29 COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
IeHETHYECKOM CBSI3U MCKAY BCUICCTBAMU PA3JIMYHBIX KIJIIACCOB

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
2.3 BO3MOKHOCTH NPOTEKAHUSI XUMUYECKUX MPEBPALICHUN B Pa3JIMYHBIX

YCIIOBHSIX

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBUJIaM OOpAIIEHUS C
24 BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
2.5 Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB
3 ITo Teme: «XuMUS U OKpYXkarolas cpeaa

31 packpbpIBaTh  CMBICI  OCHOBHBIX XxuMHueckux mnoHstui: [IJIK
BEILECTBA; KOPPO3Us METAILIIOB

3.2 MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CBSI3€I>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMi,; ©CTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [TepBoHayanbHbBIE XUMUYECKHUE TTIOHATUS
IIpenmer xumuu. Ponp XMMHUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHUCTEME HaykK.
1.1 Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

19 [TonsTne o merogax no3Hanus B xuMuu. Yuctele BenjectBa U cMecu. CriocoOsl
paszeneHus cMecen

. ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMocCBsSI3b KOJIWMYECTBA,
1.5 Macchl WM 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

duznyeckue U XUMUYECKUE SIBJICHMS. XHUMHUYECKas pPeakius ¥ e€ MpPU3HAKHU.
1.6 3aKOH COXpaHEHHs Macchl BeleCTB. XUMUYeckre ypaBHeHus. Kinaccudpukarms

XUMHUYECKHUX PEaKIUH (COeTUHEHUs, pa3IoKEeHUs, 3aMellleHus, OOMeHa)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYeCKUX BeUIeCTB, HaOmojaeHue Qusnyeckux (MJIaBIeHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
1.7 XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHWe
NPU3HAKOB MPOTEKaHMs XHUMHUYECKMX peakuuil (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHiCTBHE XKeJe3a C pacCTBOPOM

comu meau(ll), m3ydenue crnocoOOB pa3aelIieHUs cMecel (C MOMOIIBIO MarHuTa,

[OKYMEHT MNOAMNUCAH 3IEKTPOHHOM NOANNCLIO
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bunsTpOBaHUE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
2 Baxneiimme npeacTaBUTeIn HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — asnemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
2.1 cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KuciIopojga B JjabopaTopuud M MPOMBIIIIEHHOCTH. Kpyrosopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
2.2 Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

ycuiIeHHe IapHUKOBOro 3¢dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
2.3 ¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

24 Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBoputens. PacTBOpbL

Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
’5 MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
' OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4denmoBeka. Kpyroropor

BOAbl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa

MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmveckux coenunenuid. Oxcunpl. Knaccuduxarus
26 OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
' HecosieoOpaszyrone. Homenknatypa okcuaoB. dusznueckne M XUMUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcnoBanus. Kiaccudukanus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
2.7 ocHoBaHusA. HomeHkiatypa ocHoBaHnii. PHU3nUecKne U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

Kucnotel. Knaccudukamus kucinor. Homenknatypa kucnor. dusnueckue u
2.8 XUMHYECKHE CcBoMcTBa KucIOT. Pan axtuBHocTH MeTainoB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknartypa coseil. @usnyueckne M XHMHYECKHE CBOWCTBA COJIEH.

2.9
Homyuenne conent
JOKYMEHT MOAMMUCAH 3MEKTPOHHO NOANMCHIO
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2.10 ['eHeTrveckas CBA3b MEXKIYy KJIaCCAaMH HEOPTAHUYECKUX COCTMHECHUM

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJICHHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugom Menu(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOJb, HCCIICOBaHHE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
211 MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIEN pacTBOPEHHOTO
' BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KajbIHEeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJ0Yell, Hu3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIIEPUMEHTAJIBHBIX 3a/1ad Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

[Iepnoanueckuii 3axoH u [leproandeckas CucTeMa XUMUYECKHUX JIEMEHTOB
3 J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBbie TOMBITKM KJIAacCH(DUKAIMA XUMHUYECKUX dieMeHToB. [lonsTHe o
31 TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHJIbI ¥ TUAPOKCUIBI
Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMA4YeCKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
3.2 [lepmonuueckoid cucteMbl xuMuueckux dnemeHtoB JI.MI. Menneneena.
IIepuoasl u rpynmbl. PUZHMYECKUH CMBICI IMOPSIAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

33 Ctpoenue atomoB. CoctaB aToMHbIX anep. M3otomnbl. Dnekrponsl. CTpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3.4 3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

rpak1aHuH

35 Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

36 Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
37 HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKLUid (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSAMHEHU)

9 KVIACC

Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA

1 BemecTBo 1 XuMHu4ecKas peaKkuus. HOBTOpCHI/Ie

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
1.1 XUMHUYECKUX DJIEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kaius, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMeHTOB B llepromnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa: BHUABI XMMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKHUX
pPEelETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
19 U BUJa XuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
' BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCILICCTB

Knaccugukanus XMMUYECKUX PeaklUid M0 pa3IMyHbIM MPpU3HAKaM (110 YHUCITY U

13 COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUYECKON peaKLMU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
14 TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJO0XKECHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
L5 OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIMTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
1.6 Peakiun MoHHOro oOMeHa. YcIoBHs MPOTEKaHUs PEeakUMii MOHHOro OoOMeEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XUMUYECKUI JKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KpPUCTALTHUECKHX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
17 JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
' BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIAEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HUTIOCTPUPYIOLUIUX HPUMEpPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEeaKIUH Pa3IoKEHUs, COCTUHEHUS),

pacno3sHaBaHUC HCOPIraHNYCCKUX BCIICCTB C ITOMOIIBIO KaUCCTBCHHBIX pCaKHI/Iﬁ

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4
2 Hewmeramie! 1 ux COCINMHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBHE C MeTalJlaMH, HEMeTajUlaMH, IielodaMu). XIIOpPOBOAOPO/I.

CongHast KUCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIy4YEeHHE, MpUuMeHeHue. [lelicTBue

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTePHbIE CTENCHN OKUCiIeHUs. CTpoeHue U (pu3HUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCJIOpOoAa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
99 KHCJIOTHBIX OKCHIIOB. CepHasi KHUCIOTa, (U3NYECKHEe M XMMHUYECKHE CBOWMCTBA
' (obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peaKiyu, JISKalMue B OCHOBE MPOMBIILICHHOTO Croco0a IMOJIydeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn cepH0171 KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxeHnue cepbl U €€ COeAMHEHUI B mpupoae. XUMHUYECKOe

3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTCIICHU OKHUCIICHUS. A30T, paclpOCTPaHCHHE B IIPUPOJIC,
¢busnveckue U XUMUYECKUEe cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHUSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
2.3 KauectBenHnasi peakiiusi Ha MOHBI aMMOHHS. A30THasl KUCJIOTa, €€ TOJyuYeHHeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KHCIIOT W crnernuduieckue). Mcnonp3oBaHue HUTPATOB M COJIGH aMMOHHS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKPYKarolle
Cpelbl COSTMHEHUSMH a30Ta (KUCIOTHBIC JOXIH, 3arPSI3HCHUE BO3TyXa, TTOYBBI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
Y cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, mosydeHue. lcmonb3oBanue ¢QocdaroB B kadecTBe

MUHEpAIbHBIX YA00peHHit

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
95 MOJIU(UKAIMH, PACIpOCTpaHEHHE B MpHpoJE, (U3NYECKHEe U XUMHUYECKHE
' cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JI€MBI, CBsI3aHHBIE C OKCHIOM

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KJIMMaTa; MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, MPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
25 kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
' BOKHBIX BEILECTBAX: XKHUpax, OenIKax, YIrJieBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
97 okcuae kpemuusi(1V) u kpemuueBoii kucinote. CHIMKAThI, UX UCIOIH30BAHUE B
' OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl 0Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHHGBHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpas3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KAa4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00pa3lamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHus caxapa IHoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KHCIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
2.8 KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIBb30BAaHUE BHJICOMATepHANIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJbIO (BO3MOKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIENed KPHUCTaUNINYECKUX

pemiéTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

a CQHO 14051 IOpaCTBOpeHHHX BCIICCTB AKTUBHPOBAHHBIM YIJICEM M YCTPOUCTBOM
[JOKYMEHT NMOAMNWUCAH 3JTEKTPOHHOW f10A4TMUCb|
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MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3y4YCHHE CBOICTB
YIJIEKHCIIOTO Ta3a; MPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCOHUHCHUA»

MeTtamisl 1 BX COCAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJJIMYEcKasl ~KpUCTaUIMyecKass pemeérka. OJIEKTPOXUMUYECKUU  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MU HX

COeTMHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Maraus MU KaJlbIUsd. Baxxneimme COCIMHCHUA KaJlbIIUs (OKCI/II[, TUAPOKCHU A,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AIOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U IOTyUYEeHUE

3.7

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

uX_ (pU3NYeCKMMH CBOMCTBAMM; H3YYEHHE PEe3YIbTaTOB KOPPO3IUH METAIIOB

JIOKYMEHT TIOATMCAH 3,

EKTPOHHOW T 104NMNCbIO
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(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud H HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHeime MeTauibl U

X COCOIUHCHUA

4 XuMUs U OKpyKarolas cpeaa

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCCHHeBHOﬁ
41 JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
42 okpyxatomeit cpeapl [1JIK. Posib XuMuM B pelieHun 3KOJI0IHYECKUX MPoOIIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(dTh),

MMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy W NPOMBIIINIICHHOCTH

43 XUMUYECKUI 3KCIIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaJ'H:I)

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

TpeOoOBaHMS NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

0 TI03HABAaEMOCTH SIBJICHHUHU mpupoapl, ITOHUMAHHUEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
1.1 C€CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

O HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
19 TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON EATETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
13 XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
' XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJISpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
21 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
' peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peakui OOMeHa, TeIuIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO

9JICMCHTA B COCIMHCHUN, MAaCCOBas NOJIAI U IPOLICHTHAA KOHLCHTPAIHA

BEIIIECTBA B PACTBOPE, AP0 aTOMa, DIICKTPOHHBIN CIION aToMa, aTOMHast

JIOKYMEHT TIOAMWCAH 3/TEKTPOHHOW TIOAMMCHIO
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opOuTanb, paguyc aToMma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, QHWOH, DJIEKTPOJIUT U HEJIEKTPOJIMT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, Katanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

OCHOBOIIOJIATAIOIINE 3aKOHbI XWMHH: 3aKOH COXpPaHEHHUsS MaccChl,
2.2 nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOFaI[pO

23 TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA
BHGKTPOJII/ITI/I‘-IGCKOIZ Jucconmruanun

3 Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTBl TepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJIOPOJIOB
31 (yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
' IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO

IPUPOJHYIO Cpeny
YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

3.2
y4eOHBIX IPEMETOB

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
3.3 Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OLIEHUBaTh MHQPOPMALMI0O O BEIIECTBaX, HX
3.4 MPEBPAIICHUAX W IPAKTUYECKOM  NPUMEHEHUHM W YMEHHUE

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

4 Brnanenue ocHoBaMM MOHSATUWHOIO ammapata M CHUMBOJUYECKOIO
SI3pIKA XMMHH I COCTaBICHHUS (OPMYIl HEOPraHUYECKUX BEIIECTB

JOKYMEHT TTOAMNCAH 3J1EKT POHHOW T 104NMNCbIO
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YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU

HomeHkarypsl (IUPAC u TpuBnanbHoi)

YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii
CUCTEME C YHCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHMS aTOMOB
5 XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAna sjpa, oOlee 4Yucio
3JIEKTPOHOB), pPAcCIpeNeIEHUEM HIIEKTPOHOB II0 3HEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Mepruoa0B, KaJIUA U KaJIbIIHUA

IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MMPOCTBIX W CIOXHBIX BCHICCTB OT IIOJOXCHUA JBJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX

MOJArpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenne kinaccuumpoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COCTMHCHUSX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCIIUTEIh U BOCCTAHOBHUTEIIb
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I1), okecuasr yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 NPOTHO3UPOBAaTh M XapaKTEpPHU30BaTh  CBOWCTBA  BEIIECTB B
JOOKYMEHT NOANWUCAH SNEKTPOHHOW NOAMUCHIO
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIICPUMEHTOB:
131 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE
. C @W?I/IWBCKWMW 141 XUMHNUCCKUMU ﬂRHGHVIHMW; OITFJTT-;L
JOOKYMEHT MOAMNCAH 371EKT POHHOW noanncbO
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WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2 H3y4eHHUe CIIOCOOOB Pa3CIICHHs CMeCei

NOJy4YeHHE KHUCIOpPOAAa M M3Y4YEHHE €ro CBOWCTB; IOJy4YeHHE
13.3 BOJIOPOJIa U U3YYEHHUE €TI0 CBOWCTB; MOJYYEHHE YIJIEKHCIOro rasa u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

134 MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHKATOPOB (;maxmyca, METHUJIOpaHKa u
13.5 dbeHondTanenHa) I ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIC/IOBAaHHE U OINKCAHUE CBOWCTB HEOPraHMYECKUX BELICCTB
Pa3IMYHBIX KJIACCOB; M3YyYCHHE B3aMMOJICHCTBUSI KHUCIOT C METaJUIaMH,
OKCH/IaMH ~ METAUIOB,  PAaCTBOPHMBIMH U HEPAaCTBOPHUMbBIMHU
13.6 OCHOBAHHUSIMH, COJISIMH; IIOJIyd€HHE HEPAaCTBOPUMBIX OCHOBaHUIA,
BBITCCHCHHE OJHOrO MeTajula JAPYTMM M3  PacTBOopa  COJIH;
uccienoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCUIOB ATIOMUHHS U

[IUHKA

PCHICHUC 3KCTICPUMCHTAJIBHBIX 3a1a4 II0 TCMaM: «OCHOBHBIE KIIACCHI
13.7 HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTPOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
INPOTEKaHUs peakIMi MOHHOrO OOMEHAa; KaueCTBEHHbIE peakIu Ha

138 MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUJI-,
' uomua-, cyinbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14 VYmenue:

NPEICTaBIATh PE3yAbTaThl JKCIIEpUMEHTa B (GopMe BBIBOJIOB,
141 JIOKa3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHYECKUE

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

14.2 SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hs BEIIECTB

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

1.1 YucTele BemecTBa U cMec. CriocoObl pa3ieiieHus: cMecei

12 ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb
OKHUCIICHUS

3aKOH TIIOCTOSHCTBAa cocTaBa BellecTB. OTHoOcHUTENbHAs AaTroMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa

B COCIUMHCHNU

L5 KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.
B3anmocBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA

16 ®u3nyeckue U XUMUYECKHE SIBJIICHHs. XHMMHMUYECKass peakius U €€ IpPHU3HAKU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnognueckuit 3akoH u lIlepuognueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux snemeHTos .M.
2.1 Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3ortonbl. DnexTpoHbl. CTpoeHHe
2.2 AIIEKTPOHHBIX 000J0YeK aTroMoB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KalWs, Kaablusi (paguyca aToMOB, DJIEKTPOOTPHUIIATEIHLHOCTH,
2.3 METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHHWEM »dJeMeHTOB B Ilepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

3 CtpoeHue BemecTBa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.

3.1 SJICI(TpOOTpI/II_IaTeHBHOCTL XHUMHUYCCKUX QJICMCHTOB. Honnas CBA3b.

OOKYMEHT ROARWCAH 3AEKTPOHHOW ROAAMCHLD———— — —  —  — 77777
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Tunbl KpUCTaIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3.2 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKIATypa HEOPTaHMYECKUX COCAMHCHUN: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
4.1 HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

42 @u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
4.3 HaTpH:A, Kajlusgd, Marovugd W KajJdblHsA, aJJFOMUHHA, KCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

44 dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGILI/IHGHI/Iﬁ HEMCTAJIJIOB:
XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHaOB HemerawwioB: cepol (IV, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

40 xenesa(ll, 11). [Toay4yenue okcHUI0B METAILIOB
XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
4.7 TUAPOKCUIOB  alIOMUHUSA, JKene3a, ULuHKa). Ilomyuenume ocHOBaHuUN U
aM(pOTEpPHBIX THJIPOKCHUJIOB
OO0mue XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
48 CEPHUCTOM, CEpHOHM, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
' XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot
4.9 OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei
410 [Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
' YIIJIEKHUCIIOTO Ta3a B 1abopaTopuu
A1 [Tomyyenne amMmmuaka, cepHOM M a30THOM KHUCIOT B NMPOMBINUIEHHOCTH. OO1ue

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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4,12 ['eHeTrdeckas CBA3b MEXKIY KJIaCCAaMH HEOPTAHHMYECKUX COSTUHEHUIN

5 XHUMHYECKUE PEeaKIUU

Knaccudukanus XuMUuecKux peakuui Mo pa3inyHbIM MPU3HAKAM: 10 YUCIY U
5.1 COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

55 TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-
U SHAOTEPMUYECKUE PeaKlnU. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIIH.
5.3 [Tpouecchl  OKMCIEHHSI M BOCCTAHOBJICHHSA.  DJIEKTPOHHBIM  OajaHc

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

54 TCOpI/IH SHGKTpOHI/ITH‘leCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHUOHBI. QHSKTPOHHTLI n
HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcCconranumn

55 Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,
MIOJIHBIE U COKPAIllEHHbIE MOHHBIE YPABHEHUS PEaKLIUi

6 XUMHUS U OKpY’Karolas cpena

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
6.1 UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €0 TPEIOTBPAIICHUS
6.2 [IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

[Ipumenenue cepsl, azora, docdopa, yriepona, KpeMHUS U UX COCAUHEHHH B
ObITY, MEAMIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. IIprMeHeHne
6.3 METaJUIOB M CIUIaBOB (CTallb, YYT'yH, TIOPAIOMUHHA, OpoH3a) B OBITY U
NPOMBIIICHHOCTH WX coefnHeHui. [loHsTHe 0 KOPPO3UU METaIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI X OT KOPPO3UU

6.4 [TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),
' IPOAYKTHI UX NIepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
65 yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[TonsiTHE 0 OMONOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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7 Pacuérsr:
7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOANUCHIO
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 6-€ h31anue, nepepadboTaHHOe
Pynzutuc I'.E., ®enpaman @.I'.. AkuronepHoe obmiectBo «M31arenscTBo
«IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIi ypPOBEHb: YUCOHHK; 6-¢ n3manue, nepepaboTanHoe
Pymsutuc I'.E., ®enpaman @.I'... AkunonepHoe o61iectBo «3naTenbcTBo

((HpOCBGHIGHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6moreka IJOK

bu6ymorexa POIII (resh.edu.ru)
LHOC Mos mkomaa (myschool.edu.ru)

OoopynoBanne IO ecrecTBEeHHO-HAYYHON M TEXHOJIOTHYECKOH
HanpasjeHHocTel « Touka Pocray

MBOY «CuaopoBckasi IK0JI2»

1.HoytOyk Rikor - 4 mryku
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2.Habop 1o 3aKperieHu0 H3y4aeMbIX TEM 110 TPEIMETHBIM 00JIaCTSIM OCHOBHOTO
oOmrero odpazoBanus (st OI'D o xumun):

3.lludposas maboparopus mo Xumun «Touka Pocray

2. KoMIL1IeKTHOCTH

1. Becsi naboparopHsie 200 r 1 mmT.
2. CrpToBKa 1a00paTopHas 1 wiT.
3. BopoHKa KOHHYECKas 1 wr.
4, CrexAHHAA NANOYKa 1 wr.
5. Ipobupka (d=14 mm, h=120 mm) 10 mT.
6. ITanoyxa CTEKIAHHAsA 1 mr.
7. CrakaH BeIcokuii ¢ HocukoM BH-50 ¢ Metkoi 2 wr.
8. Lwmuzp u3mMeputenbHbi 2-50-2 1 mT.
9. [lItatus (mozxcTaBKa) 4y HpoOHpok Ha 10 reesx 1 mr.
10. Jlepsarenb 11 NPOOHPOK 1 .
11. IInarens (1oxeuka A/id 3a00pa BEIIECTB) % IIT.

INIT.

12. Pa3iaToYHBIH JIOTOK
13. Ha6op 13 6 ¢axonos 1o 100 M1 i XpaHCHUA

pacTBOpOB H PEaKTHBOB 3 KOMILI
14, Habop u3 6 1akoHOB 110 30 M1 418 XpaHeHus
PacTBOPOB H PeaKTHBOB gOKOM“
15. Llwmnzp u3MepuTesHbIH ¢ HocukoM 1-500 ; LiT.
16. Craxan Beicokuii 500 M1 -
17. Habop épmmKoB U1 MBIThS MIOCY/ib! 2 Mk
2 10T,
18. Xanar _ "
R T 2 1T,
19. Pe3uHOBbIE IIEPYATKH XHMHIECKHE CTOMKHE : P o
20. 3amuTHEIE 0YKH : : 100
21. Bymara ¢uisTpoBaIbHAA 0334
22. CniupT THIOBBIHA ‘
23. Habop peakTHBOB B COCT4Be:
| 1N r
5. YYUEBHO-JITEMOHCTPALIMOHHBIN CTEH/
«IIUDPPOBAS JTIABOPATOPUS 11O XUMUMU VilLab» (4 mr):
Ne |HammeHoBaHme KoJ1-Bo
n/n
1 |becnpoBOAHON MVILTHAATYUK C 3-Ms BCTDOCHHBIMHU JAaTYNKAMU 1 1T,
2 JlaTYMK ONTUYECKON MIOTHOCTH (AIMHA BOJHBL: 525 - 550 HM) 1 1T,
3 Habop 1abopaTopHOH OCHACTKH 1 koM.
JIOKYMEHT NMOAMWCAH 3/IEKTPOHHOW NMOAMMUCHIO
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4 [KaGenr USB coennHUTEIbHBII 1 1.
5  BapganHoe veTpoiicTBO ¢ kabenem mMiniUSB 1 .
6 |Amanrep Bluetooth Bepcun e Huxke 4.1 Low Eneray 1 1T,
7 |KpaTkoe DVKOBOICTBO I10 DKCIUIVATAIINN 1 1T,
8 [[Ipornammuoe obecrieyeHre Ha hiIeni-HOCUTENE 1 1T,
9 | Meronuueckne peKOMEHIAINH 10 padoTe ¢ udpoBoii 1abopaTtopueit|l 1miT.
10 [MTacoopt «IIudposas tadboparopus no xumuu ViLaby 1 .
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