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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 OI'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboueil MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH 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 BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEJIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH U (PYHKITMOHAIILHON 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(PECCHOHAILHOMN JACSITEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;
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CrIoCcOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

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 MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHUYECKON COCTABIISIOIIEH HAyYHOW KapTHUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid 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 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B
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OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
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 pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO 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 oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
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 MpOQWIsl M HAMPABICHHOCTH NATbHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COAEPXKXAHUE OBYUYEHUA

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 O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€rel 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 IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢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
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl 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.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHknatypa ocHoBaHmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coneil. @U3NYECKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
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 BOJIOpoJia (rOpeHHe), B3auMojehncTBue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYECH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaXHeWlmne Kiacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas ©  JiIMHHONEpUoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XMMHUYECKHUX  DJIIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXNpeAMETHBIX CBSI3€H MpPHU H3YYEHHM XUMHM B 8 Kjacce
OCYIICCTBJISICTCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoauIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
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

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Ilepuonnueckou
CHUCTEME U CTPOCHUEM MX AaTOMOB.

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

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(deKkTy, mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). 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

pPaBHOBCCHA.
OKI/ICJ'H/ITGJ'H:HO—BOCCTaHOBI/ITCJ'II)HI)Ie pCaKuuu, BHCKTpOHHHﬁ 6aJ1ch
OKHMCJIHUTEIILHO-BOCCTAHOBUTEIBHOU PCaAKINU. CocraBienue ypaBHCHI/Iﬁ
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  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 3ICKTPOITUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BOBMOKHO  HCIOJIb30BAHME BHUJEO MATEPUANIOB), MPOBEJACHUE  OMbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUsI), paclO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0JICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (U3HMUYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
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. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4yeckue cBoictea. Kpyrosopor a3ora B mpupoje. AMMuUax, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CcHelupUYEcKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GuUMUecKue M XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpPOHd,  aJUIOTPOITHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA Tra3, HedTb),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COETMHEHUN.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpOUTeIbHbIE MaTepHUalbl: KEPAMHKA,
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CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWE TpH3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpaduta, dyiiepeHa, O03HAKOMIICHUE 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-MOHbl W HW3YYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONTy4eHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB /. M. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTookeHue B [leproindeckoi 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 JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpoOIlecca TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHNE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJIus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOJAUYHOCTh, HaOII0EHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJyIPOBOHUKY, AUDIIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMH POCCUUCKUMU
COIL[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  OOYyYarOIIUXCs
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHUS 3HAYEHHS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOU JEATENHHOCTH 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 TMOBEACHHE W TIOCTYIIKM CBOMX TOBAPHUINEH C TO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH Npu  OOpalleHUuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
O6e3omacHOoro oOpas3a JKM3HU, 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 TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS OBBILICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOIM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIMII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOphIE oOecreunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aj1a4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 IJIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JAHarpaMMaMu,
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 COCTOSIHHE OKPYKAIOIIEH MNpPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  ITO3HABATEJIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Hanbosee 3heKTUBHbIE CIIOCOOBI peleHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, INPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AIpO aTOMa, HJIEKTPOHHBIA CIOM aroma, aToMHas OpOuTalb, pPaaNYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUH BEUIECTB U UX MPEBPAILICHUII;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B  OWMHApHBIX  COCJAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
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XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOT'O
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, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHHONU NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, EeCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIy o0yueHus B 9 Kj1acce npeJIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHUH: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOIHs, aM(pOTEPHOCTh, XUMUYECKass CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

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

e OIpPEIETSATHh BAJCHTHOCTh U CTETNICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCOMHEHUAX PAa3JIMYHOTO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTATIUMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpsiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menzaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3niuyath TMOHSITHS «rjaBHas noArpynna (A-rpynma)» W «moOouyHas
noarpymnmna (b-rpymnma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee YHUCIO JJIEKTPOHOB H
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
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 TIPOCTBHIX U CJOXKHBIX BEIIECTB, TMOJATBEPXKIasi OMHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS PpEAKIWW, TOATBEPKIAIONMIUX CYII[ECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

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

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U yIIEKUCIIOTOo Tra3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuorexa [JOK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BeriectBa 1 XuMHUECKHE 15 1 bubmnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB

)1 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
) Bonopoa. Ilonsitue o kucnorax g 1 bu6muoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6anoreka LIOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [{OK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XuMHYecKasi CBSI3b.

32 OKHCIUTEIIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

15

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu

[ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA

= OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
' peaxuuii

13 DIIEKTPOIMTHYECKAs TUCCOLUALINSL.

XHUMHUYECKUE PEAKLIUU B PACTBOPAX
Hroro no pazgeny

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS

1 OO0mas XxapakTepuCTUKa XUMHUUECKUX
' aneMeHToB VIIA-rpymmsl. ["anorenst

OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€
COCTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop u ux
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHUH U UX COEANHEHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoThI

17

25

KonTposbHbie

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
3.1 (0]§) i 4
HIHE CBOHCTRA MeTaTIon https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16 1 2
QKHEUIINE METaJUThl U MX COCTUHCHUS https://m.edsoo.ru/7 412636
Uroro no pazueny 20

Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

4.1 BertecTBa 1 MaTepualibl B )KH3HH YEJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Ne
o/ Tema ypoka

[Ipenmer xumuu. Poiap XuMUM B KU3HU
yeJioBeka. Tejia v BemecTna

IlonsTHE O METOAAX MO3HAHMS B
XUMHHU

[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B m1abopaTopuu U MPUEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyIOBaHUEM»

Yucrtele BemecTsa U cmecu. CrnocoObl
pa3aeneHus cMecen

[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe
OUYMCTKH TOBApEHHOM COJIN)»

ATOMEI 1 MOJICKYJIbI

XUMHUYECKUE AIIEMEHTHI. 3HAKU
(CHMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

HpOCTBIe " CJIIOKHBIC BEIICCTBA

ATOMHO-MOJ’ICKYJ'IHPHOC YUYCHHUC

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

02.09.2025

05.09.2025

09.09.2025

12.09.2025

16.09.2025

19.09.2025

23.09.2025

26.09.2025

30.09.2025

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26¢ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
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11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuuaeckas opmyna. BareHTHOCT
aTOMOB XMMHUYECKUX JIEMEHTOB

OTtHOCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca

MaccoBas J0JI XUMHYECKOI'O
3JIECMCHTA B COCIUMHCHNHU

KonnuectBo BemecTBa. MoJIb.
MounsipHas macca

dusuyeckue U XUMUYECKUC SIBJICHUS.
XuMu4ecKas peakuus

HpI/I3HaKI/I " YCJIOBUA NPOTCKAaHUA
XUMHNYCCKUX peaKuHﬁ

3aK0H COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE YPaBHECHUS

Berancienust Komu4ecTsa, Macchl
BEIIIECTBA 110 YPABHEHUSM XUMHUECKUX
peaKkuuit

Knaccudukanus XuMHUECKUX peakinui
(coenuHeHus, pa3noKeHUs,
3aMelleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneaucT. O6o0IeHue u
CUCTEeMAaTH3aIIHsI 3HAHHHA

KonTponbnas padorta Nel o teme
«BemiecTBa U XUMUYECKUE PEAKITHID)
Bo3ayx — cmech razos. CocraB
BO3ayxa. Kucinopon — sneMeHT u

03.10.2025

07.10.2025

10.10.2025

14.10.2025

17.10.2025

21.10.2025

24.10.2025

07.11.2025

11.11.2025

14.11.2025

18.11.2025

21.11.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e¢
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22

23

24

25

26

27

28

29

30

31

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA
KHCJIOPO/Jia (peaKIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

CrniocoObl Moy4eHus KUCIopo/ia B
1a00paTOpUU U MPOMBIIUIEHHOCTH.
[TpumeneHue kuciaopoa

TennoBoii 3 PeKT XMMUIECKOI
pEaKIHHU, TIOHSITHE O
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U
IHIOTEPMHUYUCCKUX PEAKIIUIX

TormBo (HedTh, yroib U METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
HPEJOTBPALCHUS

[TpakTudeckas padora Ne 3 o Teme
«[lomyuenne u cobrpaHue KUCIOPOAa,
W3Y4YEHUE €r0 CBOMCTBY»

Bonoponx — anemeHT u pocroe
BelecTBO. HaxoxxaeHnue B npupoje
®u3nyecKue 1 XUMHYECKHE CBOMCTBA
Bogopoaa. [IpumMenenne Boopoaa

TloHATHE O KHCIIOTAX U COIX

Crioco0bI ostyueHus BOA0Poia B
naboparopuu

[IpakTuueckas padora Ne 4 o reme
«[Tomyuenue u cobupanue BoJ10poJa,
W3yYEHHE €ETO CBOWCTB)

25.11.2025

28.11.2025

02.12.2025

05.12.2025

09.12.2025

12.12.2025

16.12.2025

19.12.2025

23.12.2025

26.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4{42
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33

34

35

36

37

38

39

40

41

42

MomnsipHblii 00bEM ra30B. 3aKOH
ABoranpo

Brruncienus o0b€Ma, KOJIHYECTBA
BEILIECTBA ra3a 1o ero U3BECTHOMY
KOJINYECTBY BEUIECTBA MM 00BbEMY

Brraucienust 00EMOB ra30B 10
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

dusnueckue U XUMHUUECKHE CBOICTBA
BOJBI

Cocras ocuoBanuii. [Tloasarue 00
WHIUKATOPax

Bopna kak pactBoputens. HachieHHble
N HCHACBIIICHHBIC paCTBOPLI.
MaccoBasi 107151 BEIIECTBA B pacTBOpE

[TpakTuyeckas padora Ne 5 o teme
«IIpuroroBiieHne pacTBOpOB C
onpeneNnEHHON MacCOBOU J101EN
PacTBOPEHHOTO BEUIECTBA»
Konrtponsnas padora Ne2 o teme
«Kucnopoa. Bonopoxn. Boga»
Oxkcuppl: cocTas, KiaccupuKanus,
HOMEHKJIaTypa

[TonyueHue u XMMUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX
OKCHJIOB

OcHoBaHusI: cOCTaB, Ki1accuduxarms,
HOMEHKJIaTypa

30.12.2025

13.01.2026

16.01.2026

20.01.2026

23.01.2026

27.01.2026

30.01.2026

03.02.2026

06.02.2026

10.02.2026

13.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59¢2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
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43

44

45

46

47

48

49

50

51

52

53

[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA
OCHOBaHUI

Kucnotsi: cocras, kaccuduxanus,
HOMEHKJIaTypa

[Tonydyenune u XuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIATypa,
CIIOCOOBI MOJTYYCHHUSI, XHMUYECKHE
CBOMCTBaA

[IpakTuueckas pabora Ne 6. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 10 TEME
«OCHOBHBIC KJIACCHI HEOPTAaHMIECKHUX
COEIUHEHUI))

I'enernueckas CBsA3b MEXKIY KiIacCaMu
HEOPraHUYECKUX COECIUHEHUI

O06o0011eHre U cucTeMaTH3alus
3HAaHUHU

KonTponsHnas pabora Ne3 no teme
"OCHOBHBIE KJIacChl HEOPTAaHUYECKUX
coeMHeHui"

[TepBbie MOMBITKY KIacCUpUKAITTU
XUMUYECKUX AieMeHTOB. [loHsaTue o
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
[Tepnonnueckas cucTeMa XUMHYECKUX
snemenToB 1. . MenneneeBa

[lepronpl, rpymel, HOATPYIIIBI

17.02.2026

20.02.2026

24.02.2026

27.02.2026

03.03.2026

06.03.2026

10.03.2026

13.03.2026

17.03.2026

20.03.2026

24.03.2026

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edso00.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9¢ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl 27.03.2026  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToOMOB 3JeMeHTOB Ileprnoanaeckoit bubmnorexa [IOK
pHOA 07.04.2026  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucThKa XUMHUYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepronnueckon cucreme /1. U. 10.04.2026  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanueckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 14.04.2026  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBurlii ypok. O0001IEHIE U
58 CI/ICTEM&TI/ISZP U 3HaHI/II7LIu / bubmmorexa LHOK
. 1 17.04.2026  https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponsHnas padora Ne4 o teme
59 «Ctpoenue atromay / Becepoccuiickas bubmmnorera [TOK
P P 21.04.2026  https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DIIEeKTPOOTPUIIATETLHOCTh aTOMOB bubnunorexa [JOK
XUMHAYECKUX DIIEMEHTOB 24.04.2026  https://m.edsoo.ru/00adaab8
61 Honnas xumMudeckas CBA3b bubnmorexa [IOK
28.04.2026  https://m.edsoo.ru/00adac34
6 KoBasileHTHas nonasipHas XUMUYECKast bubnnoreka [JOK
CBSI3b 05.05.2026  https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HETOSIpHAS XUMHUYECKast bubnmoreka [JOK
CBSI3b 08.05.2026  https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [JOK
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65 OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC !
peakiuu

66 OKHUCIIUTENN U BOCCTAHOBUTEIU 1

PesepBHeiit ypok. O600ICHHE U
cucreMatTu3sanus 3HAHUH 110 TEME

67 1
«Ctpoenue atoma. XuUMHYECKast

CBSI3b»

68 PesepBHbli ypok. O606i11€HHG u 1
cucreMaTru3anus 3HaHuHu

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME

12.05.2026

15.05.2026

19.05.2026

22.05.2026

26.05.2026

https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edso0o.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbi

[Tepuonuueckuii 3aKOH.

| [Tepuonuueckas cucrema 1 bubnnoreka [HOK
XUMHYECKUX 31eMeHTOB J[. U. 01.09.2025  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XMMHYECKHUX DJICMCHTOB 1 bubmorera [JOK

. 02.09.2025  https://m.edsoo.ru/00adb6bb

MEPBBIX TPEX NEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa U | bubnnorexa [HOK
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 08.09.2025  https://m.edsoo.ru/00adb7¢2

4 Bupl XuMUYECKOM CBS3U U THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK 09.09.2025  https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme

5 «IToBTOpEHNE U YIIIYOIEHNE 3HAHUI 1 1

P Yy 15.09.2025

OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca

6 Knaccugukanus XxuMmmuaeckux 1 bubnnorexka [JOK
peaKuunii 0 pa3JIMYHbIM PU3HAKAM 16.09.2025  https://m.edsoo.ru/00adbeb0
[lonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmorexa LOK
P ' 22.09.2025  https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
IlonsaTne 0 XUMHYSCKOM

8 aBHOBecur. DaKTOPLI, BIUIIOIINE 1 bubnnorexa LIOK
P ’ PPl . 23.09.2025  https://m.edsoo.ru/00adc28¢
Ha CKOPOCTh XUMHUYECKOU PEAKIINH U
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11

12

13

14

15

16

17
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ITOJIOKCHHUEC XUMUYCCKOI'O
PaBHOBECHUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakiumn

Teopust 31EKTPOTUTUUECKON
nucconuanui. CUIIbHbIE U c1a0ble
ANEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

XHUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 JIEKTPOIUTUICCKON

U CCOLIAIIUN

XHUMUYECKUE CBOKCTBA COJIEH B
CBETE MPEICTABICHUI 00
AIEKTPOJUTUYECKON JUCCOIHAITTT

[TonsTne 0 runponuse conen

O000I1IIEHNE U CUCTEMATHU3AIINS
3HaHUH

[IpaxTnueckas padora Ne 1.
«Pemienne 3KkCepuMEHTaIbHBIX
3a1au»

KonrtponsHast pabora Ne2 o reme
«DIEKTPOIUTUYECKAs TUCCOLHALINSL.
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

OO1m1ast XapaKTEepUCTHKA raJIOreHOB.
XHUMHUYECKUE CBOMCTBA HA IIpUMEPE

29.09.2025

30.09.2025

06.10.2025

07.10.2025

13.10.2025

14.10.2025

20.10.2025

21.10.2025

10.11.2025

11.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2
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19

20

21

22

23

24

25

26

27

XJ0pa

Xnopooaopon. ConsiHasi KUCIIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme
«[Tonyuenue CONAHOM KUCTOTHI,
n3ydeHue e€ CBOMCTB»

Brrancnenus no YpaBHCHUAM
XUMHNYCCKHUX peaKI_II/Iﬁ, €CJIM OJUH U3
PCarcHTOB JlaH B HN30BITKE

OOmas XxapakTepuCTUKA SJIEMEHTOB
VIA-rpynnsl

AnoTpomnHbIe MOAU(UKAITUN CEPBHI.
Haxoxaenue cepbl v €€ coeTMHEeHU N
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA
cephl

CepoBoiopo1, CTpOEHHUE,
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA
Oxcunpl cepbl. CepHasi KHCIIOTA,
¢busznuecKkrue 1 XUMHUYECKHe
CBOWCTBa, MPUMEHEHUE

XHWMHMYECKHUE PEAKIUH, JIEIKALUE B
OCHOBE ITPOMBIIIIEHHOT'0 CIIoco0a
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKpPY’KaIoILEeH Cpeibl COCAMHEHUSAMU
Cephl

Brruncienue MaccoBOM IOJIH BEIXOJa

17.11.2025

18.11.2025

24.11.2025

25.11.2025

01.12.2025

02.12.2025

08.12.2025

09.12.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmorexa [IOK
https://m.edsoo.ru/00ade4 88

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK

[okymeHT co3aaH B anekTpoHHon copme. Ne 16 ot 05.09.2025. icnonHutens: Mutptokosa E.M.

Ctpanuua 37 n3 68. Ctpanuua cosgara: 05.09.2025 15:30

il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

MPOYKTa PEaKIU
OO61as xapakTepuCcTUKa SJIEMEHTOB
VA-rpynisl. A30T,
pacnpocTpaHeHuUe B IPUPOJIE,
(du3HUeCcCKre U XUMUIECKIE CBOHCTBA
AMMuak, ero ¢puznyeckue u
XUMHUYECKHE CBOICTBA, MOJIyYeHUE U
MIPUMEHEHHE

[IpakTuueckas padora Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHas KUCOTa, e€ Pu3muecKue u
XMMHUYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U COJIEN
aAMMOHHS B KQUeCTBE MUHEPATBHBIX
ynoOpeHuit. XuMu4ueckoe
3arpsi3HEHUE OKPY’KaIoLIEeH Cpeibl
COEIMHEHMSIMU a30Ta

®docdop. Oxcun pochopa (V) u
dbocdhopnas kucnota, PuU3NIECKUE U
XMMHYECKHE CBOMCTBA, MOJTyYCHUE

Hcnonb3oBanue GocaToB B
Ka4yecTBE MUHEPAIIbHBIX YI0OpEHUH.
3arpsi3HEHUE TPUPOTHON CpeabI
dbocdaramu

VYraepon, pacpocTpaHeHHE B
npupoje, Gpu3ndeckue 1 XuUMHYECKHe
CBOMCTBA

15.12.2025

16.12.2025

22.12.2025

23.12.2025

29.12.2025

30.12.2025

12.01.2026

13.01.2026

19.01.2026

https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmorexa [IOK
https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c
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37

38

39

40

41

42

43

Oxcunel yriaepona, ux pusnveckue u
XUMHAYECKHE CBOWCTBA.
DKoJIoTHYecKHe POOIEMBI,
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)

YrospHasg KUCIIOTa U €€ COJIU

[IpakTrueckas padota Ne 4 o Teme
"[losryyeHue yrieKucioro rasa.
KavecTBeHHast peakius Ha KapOOHaT-

noH"

[lepBoHayanbHbIE TOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX YIiIepo/ia

Kpemuuii u ero coequHeHus

[IpakTnueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4
1o Teme «BakHeilue HemeTamuibl U
UX COCTUHEHUS»

KonTponbnas padora Ne3 no teme
«Baxaenne HeMeTauIbl U UX
COCITMHEHUS

OO01mas xapakTepucThKa
XUMHUYECKUX DJIEMEHTOB —
MeTaJUIOB. MeTajmnueckas CBsi3b U
MeTaJUTNYeCKas KpUcTajIndeckas
pemérka. Pu3n4YecKue CBOMCTBA
METaJIJIOB

20.01.2026

26.01.2026

27.01.2026

02.02.2026

03.02.2026

09.02.2026

10.02.2026

16.02.2026

bubmuoreka [JOK
https://m.edsoo.ru/00adfebe

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bubmuorexa [JOK
https://m.edsoo.ru/00ac054¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [JOK
https://m.edsoo.ru/00ael103e

[okymeHT co3aaH B anekTpoHHon copme. Ne 16 ot 05.09.2025. icnonHutens: Mutptokosa E.M.

Ctpanuua 39 n3 68. Ctpanuua cosgara: 05.09.2025 15:30

il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XUMHUYECKUE CBOUCTBA METAJLIOB.

bubmuoreka [JOK

44 S 7|
HeKTpoxmfﬂquKHH P 17.02.2026  https://m.edsoo.ru/00acl156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Belunciienus 1mo
45 aBHEHHUSIM XUMUYCCKUX PEaAKIUU Bubmorexa ITOK
P peakiui, 24.02.2026  https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 IlonsaTue o KOppoO3UU METATIIOB bubnnorexa LIOK
PP 02.03.2026  https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47
[lenotbte MeTanEL 03.03.2026 hitps:/m.edsoo.ru/00ac14b2
43 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
Kanus 10.03.2026  https://m.edsoo.ru/00aec14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA 1 Maroui 16.03.2026  https://m.edsoo.ru/00acl5e8
50 Baxkueiinime coefMHEHUA KaJIbINA Bubmorexa ITOK
s H 17.03.2026  https://m.edsoo.ru/00aelS5e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HaHUM 23.03.2026
5 JKEcTKOCTh BOJEI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHUS 24.03.2026  https://m.edsoo.ru/00ac1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 Eubmorexa IIOK
" 8 A 06.04.2026  https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bu6mmorexa [IOK
4 A I
> JTIOMITHIH 07.04.2026  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnmuotexa [JOK
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56

57

58

59

60

61

62

63

64

65

TUIPOKCHUIA
Keiaeso

OKcuIbl, THIPOKCHUJIBI U COJIH XKelie3a
(IT) u xene3a (III)

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

[IpakTuueckas pabora No 7.
Pemenue skcnepuMeHTaIbHBIX 33024
1o TeMe «BakHelIre MeTaibl U UX
COEIUHEHUS»

Bbruunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIM, €CJIM OJIUH U3
peaFeHTOB JIaH B I/136I)ITK6 1501051
COAEPKUT MpuUMecH. Beruncienus
MacCOBOM JI0JIM BBIX0/1a MPOIyKTa
peakiuu

O00011eHNE U CHCTEMATH3aIUA
3HAaHUH

KontponbHast pabora Ne4 o reme
«BaxHeumme MeTasl 1 uX
COCIUHEHU»

BemectBa n marepuassl B
MOBCEIHEBHOM KM3HH YeJIOBEeKa
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpeibl

Ponp xumuu B penieHun
IKOJIOTHUECKUX TPOOIEM

13.04.2026

14.04.2026

20.04.2026

21.04.2026

27.04.2026

28.04.2026

04.05.2026

05.05.2026

11.05.2026

12.05.2026

18.05.2026

https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35¢6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ae1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3150

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270
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66 PezepBHblit ypok. O6o01eHue 1 | bubmumoreka [IOK
cucTeMaTu3alus 3HaHU! 19.05.2026  https://m.edsoo.ru/00ac0d0a
67 PezepHblit ypok. O6001eHuE 1 | bubnuoreka [IOK
CHUCTEMaTHU3alus 3HAHUI 25.05.2026  https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eHue u | bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 26.05.2026  https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63 4 7
I[TPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

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

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIIOHATHHA: aTOM,
MOJIEKYJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsE aTOMHAas W MOJIEKYJIsIpHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCU(pUKALM  PEaKIHi:  peakuud  COSAMHEHUS,  PEaKIHH
Pa3NOKEHUS, PEAKIUU 3aMEIICHUs, peakIuu OOMEeHa, OJK30- |
SHAOTEPMUYECKUE PEAKIUU, TEToBo 3¢ (heKT peakiuu, pacTBOp,
MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XHWMHUYCCKUX HOHSITI/Iﬁ nu
MPUMEHSATH 3TU MOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUI
HUCITIOJIB30BAThH XI/IMI/I‘-ICCKYIO CI/IMBOJ’II/IKy IJIA COCTABJICHUS q)OpMy.]'I
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBIC  3aKOHOB COXpPAHEHUSI MAacChl  BEILECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YY€HHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCIUHCHUAX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY P HEKTY)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO UM MOJISIPHYIO MAacChl

BE€IICCTB
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L8 BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIVHEHMS,
1.9 BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA 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

25 ONpEAeNATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
coenuHeHul no popMynam

23 KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEILIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
24 BELIECTB Pa3IMYHbIX KJIACCOB, MOJTBEPXKJasi ONKUCAaHUE NPUMEpPAMHU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKum?I

IIPOrHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HX
2.5 KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

ClIeloBaTh IpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW TIOCYlIOH H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEUIECTBAMM B COOTBETCTBUM C HMHCTPYKLHUSAMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB MO TMOJIYYEHHI0 U COOMPAHMIO
2.6 ra3oo0pa3HbIX BeIIECTB (BOJOPOAAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEUIECTBA, INIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PacTBOPOB IIEJOYEH M KUCIOT C TOMOIIBIO
MHAUKATOPOB (JaKkMyc, ¢heHondTaaert, METUIOPAHXK U IpyrHe)
2.7 MIPOBOJIUTH PACYETHI IO YPAaBHEHHUIO XUMUYECKOUN pEeaKInu
I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
3 xumuueckux osnemeHToB J[. M. Menneneesa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MNOHATUH: SAPO aroma,
3.1 AIIEKTPOHHBIN CIIOW aToMa, aTroOMHas oOpOWTanb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasd CBA3b,
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ANEKTPOOTPHUIIATEIHHOCTh, WOHHAS CBS3b, WOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

32 KJIACCU(UITUPOBATH XUMUYECKUE DIIEMEHTBI
OMHKCHIBATh U XapaKTepwu30BaTh TaOiuuHyro ¢Gopmy [lepromndeckoit
CHUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3IMyaTh IIOHATHS «TJIaBHAs
33
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,
«MaJtble» B «OOJIBIIINEY TIEPHOIBI
packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
34 JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
' XUMUYECKUX D3JIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamueckoii
CHCTEME
COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«Ilepuognyeckas  cucreMa  XUMHYeCKHX  ayemeHtoB  JI.W.
35 MeHpeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB W 3apsia sApa, O0OIIee Yucio
AJICKTPOHOB U paclpeiesieHue UX 10 JIEKTPOHHBIM CJI0SIM)
16 ONpeNesATh  CTETNCHb  OKHCICHHUS  JJICMEHTOB B OHMHApHBIX
' COCIMHEHMIX
37 ONpEeNeNsiTh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAss M HOHHAas) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kona .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus
pe3yjabTara

1

1.1

ITo Teme: «BemmecTBO U XUMUYECKask PEAKIIUS)

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSITHH: PacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peaKkIum, OKUCITUTEIb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb
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XUMHUYECKOU peaKkuu

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHHA H

COCTAaBJIAATb YPAaBHCHUA BHCKTPOHHTH‘ICCKOﬁ Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

PacCKpbeIBaTh CYIIHOCTb OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

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

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE

npuMepamM MOJICKYJISIPHBIX U HOHHBIX ypaBHeHI/II‘/'I COOTBCTCTBYROIIHX

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUC

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUH,

BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHI‘/i B PA3JIMYHBIX

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO

J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

MPOBOJUTh PEAKIMHU, IMOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,

TUAPOKCUAUOHBI, KATUOHBI aMMOHHS, HOHBI H3YUCHHBIX MCTAJUIOB,

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

1.2
MIPUMEHSATD 3TH IOHATHUS [IPY ONMCAHUU BEILIECTB U UX MPEBPAILLCHHUI
1.3
MOHHOTO OOMeHa
1.4 .
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKkInu
2
COETMHEHUS»
2.1
XAMHYECKHUX PEaKIUi
2.2 .
TFEHETUYECKOM CBS3M MEX]ly BELIECTBAMU PA3IUYHBIX KJIACCOB
2.3
YCIOBUSX
2.4
ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTIIEKUCIIOTO Ta3a)
2.5
MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB
3 ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar
3.1
BEILIECTBA; KOPPO3US METAILIIOB
3.2

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —
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aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIeHUE, CHUCTEeMAaTHU3aIrIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIC,IICTBCHHBIX CBSI3CI>1 —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 [lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS
[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
1.1 Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BC€IICCTB

19 [TonsiTue o Meronax nozHaHus B XuMmuu. Yucteie BeniectBa U cmecu. CriocoOsl
paszeneHus cMecen

13 ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTblie U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

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

B COCIUMHCHNU

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
1.5 Macchl WM 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

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

duznyeckue U XUMUYECKUE SIBJICHMS. XHUMHUYECKas pPeakius ¥ e€ MpPU3HAKHU.
1.6 3aKOH COXpaHEHHs Macchl BEIIECTB. XMMHUUYeckre ypaBHeHus. Knaccupukaus

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHHEM, H3yY€HHUE U OINUCaHUE (QUIUYECKHX CBOICTB 00pa3loB
HEOPraHMYECKUX BELIECTB, HaOmoJeHne (u3ndeckux (IJIaBleHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
1.7 XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJIEHWH, HAOMIOEHWEe W OINHCAaHUe
IPU3HAKOB IPOTEKAHHWS XHUMHUYECKHMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKeEl€3a C PaCTBOPOM

commu meau(Il), n3yuenune cnocoOOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,
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bunsTpOBaHUE, BBIMAPWUBAHKE, JUCTHUIUIALMS, XpoMmarorpadus), MpoBEACHUE
OYHUCTKU HOBapeHHOﬁ coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
2 Baxueiimme npeacrtaBuTeIn HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — asnemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
2.1 cBoiictBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObl
MOJIy4YeHUsl KUCIopoJga B JabopaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 3P PeKT XUMUIECKON peaKkIui, TEPMOXHUMUIECKUE YPABHEHHS, K30~
2.2 Y DHIOTEPMUYECKUE PeakuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,
yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs
Bonopon — anemeHT M mpocrtoe BemectBo. HaxoxzneHue Boaopona B IPUPOZE,
23 ¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.
Kucnorsl u conu
2.4 Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM
®dusnueckue cBoiicTBa BOoAbl. Boma kak pacTBOpuTEnb.  PacTBOpBL

HaCLIHIGHHI)IG M HCHACBIIICHHBIC PACTBOPLI. PaCTBOpI/IMOCTB BEIIECCTB B BOJC.

MaccoBast 104 BeIIECTBa B pacTBope. XHUMHYECKHE CBOMCTBA BOJBI.

2 OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YeloBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT
Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus

"6 OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U

. HecosieoOpaszyromnue. Homenknarypa okcuaoB. dusnueckre M XUMHYECKUE
cBolcTBa OKCUAOB. [loryuenne okcuaoB
OcHoBanmst. Knaccudukanuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIC

2.7 ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydennre ocHOBaHMM
Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u

2.8 XAMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctn MetamnoB H.H. bekerosa.
[Tomyyenue kucnot

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

' ITonyuenue coiuei
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2.10 ['eneTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTAaHUYECKUX COCTMHEHUIN

XUMHUYECKUN  JKCIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COJAEpKaHUA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U MIPEKpaIlleHUs] TOpeHHs (10xKapa), 03HaKOMJICHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojiopoja ¢ okcunom Meau(Il) (Bo3MoXKHO HCIIONBb30BaHUE BUICOMATEPHAIIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHUS BELIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,

11 MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOW JOJIEN pacTBOPEHHOTO

' BEIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaJaMu (HATPUEM M KaJbI[UeM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHJMKAaTOpOB B pPacTBOpax KHUCIOT M IIEJIOYel, HU3ydeHUe
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeETaJUIAMH, peaKUi HeUTpaIu3aluu, MoJIy4YeHue HEpaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOIO MeTajula JAPYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIBHBIX 3a/1ady Mo TeMe «BaxHelme Kiacchl HEOPraHHUYECKHX
COCTUHEHUIN)
Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB

3 J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

HepBI)IG ITOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYCCKUX DJJieMeHTOB. IloHsTtue o

Ipymnmnax CXOAHBIX 3JICMCHTOB (HICJ'IO‘-IHI)IG 1 IICJIIOYHO3EMCIIbHBIC MCTAJJIbI,

> rajloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am@oTepHbIe
OKCH/IbI U TUAPOKCH/IBI
Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas 51 JUIMHHOIIEpUOAHAS (bopmbI
3.2 Ilepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB
MIEPHO/Ia U TPYIIIBI 2JIEMEHTA
33 Crtpoenue atomoB. CoctaB aToMHbIX saep. M3otomnbl. Dnekrponsl. CTpoeHue
' AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB
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ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUS pajauyca aTOMOB XHMHMUYECKHUX DIIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
34 3nauenue [lepuoauueckoro 3akoHa u Ilepuoauueckoll CUCTEMbBI XMMUYECKHX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

35 Xumuueckasi cBsizb. KoBaneHTHass (MOJisipHAsT M HEMOJISIPHAs)  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

36 Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUYECKUH OSKCIIEPUMEHT: H3y4eHHe OOpa3loB BEIIECTB METAJIOB U
37 HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COCTUHEHMS])

9 KIIACC

Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 BemecTBo n xumunueckast peakuus. Ilopropenue
[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
1.1 XUMHUYECKHUX DJEMEHTOB IMEPBbIX TPEX MEPHUOAOB, Kalus, 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 CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU
> U BUJa XxuMudeckoi cBsizu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUu4eCKUX
' BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TEHETUYECKAs CBSA3b HEOPraHNYECKHUX BELIECTB
Knaccuukanus XMMUYECKHX PeakIMi M0 pa3IMYHbIM MPU3HAKaM (110 YUCITY U
1.3 COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO0 06paTI/IMOCTI/I,
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[0 Y4YacTHIO Karajau3aropa). OK30- M DJHIOTEPMHUYECKHE peakiuH,

TEPMOXUMHYECKHUE YpaBHEHUA. [[OHATHE O CKOPOCTH XMMUUYECKON peakLM1

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

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pPEAaKLUU,  JIEKTPOHHBIH  OamaHc
Ls OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHuE  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBIX ~PEAKIMH C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust AJIEKTPOIIUTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
1.6 Peakuun vMoHHOro oOMeHa. YcCIOBUS NPOTEKaHUs peakUUid MOHHOro oOMeHa,
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

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEIISIMH KpPHUCTaJUIMYECKUX
pPEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
L7 JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
' BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIAEICHHUE ra3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIX peaKlIUi (TOpeHHEe, PEeaKIUH Pa3IoKEHUs, COCTUHEHUS),

pacno3sHaBaHUC HCOPIraHNYCCKUX BCIICCTB C ITOMOIIBIO KaUCCTBCHHBIX pCaKL[I/Iﬁ

Ha MOHBI;, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4
2 Hemeramuisl U UX coeTUHEHUS

OO6mast  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUST aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
2.1 BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBME C MeTaylaMH, HEMeTajllaMH, IiefodamMu). XIJIOPOBOJIOPO.

CongHast KHCIIOTAa, XUMUYECKUE CBOMCTBA, MOJy4YEeHHUE, MPUMEHEHHE. [lelicTBre

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 16 ot 05.09.2025. UcnonHutens: Mutptokosa E.M. 0 AIEKTPOHHbINA
CrpaHuua 53 3 68. CTpanuua cosaara: 05.09.2025 15:30 =¥ TATAPCTAH



XJIOpa M XJIOPOBOJOpPOJa Ha OpraHU3M 4YelloBeKa. BakHeline XJIOpUIbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHN okucieHus. CTpoeHne M (hU3NYeCKre 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
25 KHCJIOTHBIX OKCHIIOB. CepHas KHUCIO0Ta, (QU3NYECKHEe M XUMHUYECKUE CBOMCTBA
' (obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peaKiyu, JISKalMue B OCHOBE MPOMBIILICHHOTO Croco0a IMOJIydeHHsl CepHOU
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. HaxoxeHue cepbl U €€ COCAMHEHUH B MpHPOJC. XUMHUECKOE

3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

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

OOmiasi xapakTepucThUka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTETICHH OKUCIICHHS. A30T, paclipOCTPAHEHHUE B IPUPOJIE,
dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHSA, UX (U3NYECKUEe U XMMHYECKHE CBOWCTBA, MPUMEHEHHE.
2.3 KauecTBeHHast peakiusi Ha HOHbI aMMOHHMS. A30THAasl KUCJIOTa, €€ MOJyYEHHE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arps3HEHHE OKPYKarollen
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIC JIOXKIH, 3arPsI3HEHHE BO3/1yXa, ITOYBBI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
4 cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucnora, QU3MUECKUE U
XUMHUYECKHE CBOMCTBa, moiiydeHue. Vcmomb3oBanue ¢docharoB B KauecTBe

MUHEpAIbHBIX YA00peHHit

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHHUS. YIJIepol, aJUIOTPOIHBIE
5 Moau(UKaAIMK, PacpOCTpaHEHHE B TNPUPOAE, (U3HUECKHEe M XUMHYECKHE
' cBoiictBa. Axacopormusi. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
uX (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE HA >KUBBIE OPTaHU3MBI,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM
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yraepona(IV); rumore3a T7100aTbHOTO TOTEIUICHUS KIUMAaTa; IMapHUKOBBINA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHArt-
nonbl. Vcnonp3oBanne KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U

CEIIbCKOM XO3SICTBE

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

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
57 okcuae kpemuusi(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
' OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BajkHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl 0Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKHX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA Ha XJIOPHUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3naMu XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHMCIIOTHI, MPOBEICHUE
2.8 KayeCTBEHHOW peakuuMud Ha Ccynb(ar-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0OOpa3laMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; TOJIyIeHHE, COOMpPaHNe, pacliO3HABaAHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX TPOTEKaHMS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); H3yUYE€HUE MOJENeH KPUCTAUTMUECKUX
pemiéTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU pacTBOPEHHBIX BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM
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MPOTHBOTa3a; MOJY4YEeHUE, COOMpaHHe, paclO3HABAHHE M HM3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX peakluii Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYCHHE NPU3HAKOB KX IPOTEKAaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3a/1a4 1o reMe «BaxkHelIne HeMETAIUIbl U UX COSIUHEHUS
3 MeTtanibl 1 UX COETUHEHU

OO6m1ast xapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH MX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
3.1 MenaeneeBa u crpoeHust atomoB. CTpoeHne MeTauioB. MeTamndeckas CBsI3b U
METaJUTMYeCcKasi KpUCTAUTMYecKass pemérka. ODIEKTPOXUMHYECKUN  Psif

HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnueckue U XMMHYECKUE CBOMCTBAa MeTayuioB. OO1IMe crocoObl MOTydYeHus
12 MeTaioB. [ToHsTHE O KOPPO3UK METANIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT
koppo3uu. CrutaBsl (CTallb, YyTyH, AIOPAIFOMUHUI, OpOH3a) U UX IPUMEHEHUE B

OBITY M IPOMBILIICHHOCTH

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

COeTMHEHUN

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
34 UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxuelme coeauHeHUs Kaiublus (OKCHA, TUIPOKCH],

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AmomMuHuil: nonoxkenue B Ilepuoauyeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
35 JI.. MennaeneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMHYECKHE CBOMCTBA aMOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCH/IA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.

16 MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKkcuIpl, THApokcuabl U coiu skenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U IOTyUYeHUE

37 XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMu METAIIJIOB U CILIABOB,
ux (u3nueckUMH CBOMCTBAMHM; H3YYEHHE PEe3yJIbTaTOB KOPPO3UH METAIJIOB
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(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Marnus, xanbius, antoMuHus, uuHka, sxeneza(ll) u sxenmesa(Ill), memu(Il);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 110 TeMe «BakHeline MeTaibl 1

HUX COEIUHEHUS
4 XuMUs U OKpyKarolas cpeaa

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHHGBHOﬁ
41 JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_[I/Iﬁ B 6bITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OcCHOBEI 3KOJOTHYCCKOM I'paMOTHOCTH. XuUMHU4IeCcKoe 3arpsA3SHCHHUC

42 okpyxatomeit cpeapl [1JIK. Posib XuMuM B pelieHun 3KOJI0IHYECKUX MPoOIIeM.
[IpuposHble HMCTOYHMKHM YTIEBOJIOPOAOB (Yrojb, MNPUPOJHBIA Ta3, HePTh),

MMPOAYKTBI UX Hepepa60TKH, HX pOJIb B 6BITy " MIPpOMBIIJIICHHOCTH

43 XUMUYECKUI 3KCIIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHAaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM

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

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
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 CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

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

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHATBHON IESTENbHOCTH, CBI3aHHBIX C XUMHEN 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 NMpO(UIBHOTO MpeamMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/JHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJISpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
1 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
' peaKiusi, peakluh COCIUHEHUS, PEaKIUU PA3JIOKECHUS, PEaAKITIH
3aMeIIeHus, PeaKuy OOMeHa, TeIUIoBOW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO

9JICMCHTA B COCIMHCHUN, MAaCCOBas NOJIAI U IPOLICHTHAA KOHLCHTPAIHA

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIIOW aToOMa, aTOMHAs
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3.1

3.2

3.3

34

opOuTanb, paauyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCIIECHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, 3JIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBIECHHME, JIJIEKTPOJIM3,
XMMUYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTUMbIE pPEaKLHH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

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

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4ucle MUHEpaJbHBIE YAOOpEHUs, METalIbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHYECKHX IPOLECCOB Ha OPraHM3M YEJIOBEKAa U OKPYKAIOIIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX IPEMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3sjiIn4YHbIMHU UCTOYHUKAMU I/IH(bOpMaI_II/II/I
o XHMHHU (HaquaH U HAY4YHO-NOIIYJIApHAaA JIUTEpaTrypa, CIO0Bapu,
CIIpaBOYHHKH, I/IHTCpHeT-pecprLI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad
Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,
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YpaBHEHHH  XUMHUYECKUX  pPEAKLH; OCHOBAMH  XUMHUYECKOU
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB M 3apsii  sapa, odliee YHcio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),

6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJTPYIIax) U AIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XUMHYECKHUE JIEMEHTHI

7.2 HEOpraHMYECKUe BellecTBa

7.3 XUMHUYECKHUE PEaKIuN

8 YMeHue onpenessTh:

o1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil

' HOHa

%o BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B

' COEMHEHUSX

8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEIMIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIb

9 YMeHne xapakTepu3oBarh (GU3NIECKHE U XUMHUECKUE CBOMCTBA!
NPOCTBIX BEHIECTB (KUCIOPOX, O30H, BOJOPOA, TrpaduT, anmas,

9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOKHBIX BEHIECTB, B TOM YHCJE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJ, CEPOBOJAOPOJ,, OKCHIABI M THUIPOKCHJIBI

97 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u

. III), oxcuas! yrnepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucTas, a3o0THasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOWCTBAa  BEIIECTB B
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3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IPUMCHCHHUC BCHICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PacU€Thl):
. OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
14 M0 YpaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
101 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; YyMeHUEe chopMynnpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B IOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHS B IESIX COCpeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hannuue mpakTHYeCKUX HABBIKOB MUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
531 W3YYCHHE M ONHUCaHue (PU3MICCKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,

[okyMeHT co3aaH B anekTpoHHow copme. Ne 16 ot 05.09.2025. NcnonHutens: Mutpiokosa E.M.
Ctpanuua 61 n3 68. CtpaHuua cosgaHa: 05.09.2025 15:30

g SIEKTPOHHbIIA
¥ TATAPCTAH



WUTIOCTPUPYIOIINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PeaKIuil
13.2 H3y4eHHUe CIIOCOO0B pa3IeICHHs cMecei

NOJTyYeHHE KHUCIOpOJa M HW3YyYCHHE €ro CBOWCTB; IIOJIyYeHHE
13.3 BOJOPOJia U U3Y4YEHHE €r0 CBOMCTB; IOJY4YEHHME YIJIEKHCIIOrO rasa u

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

134 MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei
pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
13.5 dbenondranenna) A ONpeneseHHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIICJOBAHNE W  OIMCAaHWUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3Yy4YEHHE B3aMMOJCHCTBHUS KHUCIOT C METaJUlaMH,
OKCHJaMH  METaJUIOB,  pPAaCTBOPUMBIMH M HEpPaCTBOPHMBIMHU
13.6 OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOTO MeTalyla JAPYrMM M3 pacTBOpa  COJIH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

PCHICHUC 3KCIICPUMCHTAJIbHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KIIaCChI

13 HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
7

JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEeHa; KaueCTBEHHbIE peakluu Ha

138 NPUCYTCTBYIONINE B BOIHBIX PACTBOpaX HOHBI: XJOPHI-, OpPOMHI-,
' uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-WOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA
14 YMenue:
MPEACTABISITE  PE3YyNbTaThl JIKCIIEPUMEHTa B (opMe BBIBOJIOB,
14.1 JIOKA3aTeNnbCTB, TpaGUKOB W TaOMUI] M BBISBIATH JMIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIUBATh CBSI3M MEXIY pPeaTbHO HAOIIOJAEMbIMH XHMHUYECKUMU

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

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 [lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecH. CiocoObI pa3zielieHus: cMecei

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

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

3aKOH TIIOCTOSHCTBA coOCTaBa BemecTB. (OTHOcHUTENbHAs AaTOMHas Macca.
1.4 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 1011 XMMHUYECKOTO 3JIeMEHTa

B COCIUMHCHNU

Is KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.
B3anmocCBsI3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €IUHHUIL] BEIIECTBA

L6 du3nuecKkue U XUMUYECKUE SABICHUA. XUMUYECKas peakuus U e NPU3HAKHU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuonnueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB J[. 1.
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  000JI0ueK aroMoOB TMepBbIX 20 XUMHYECKHX DJIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneena

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB MEPBBIX TPEX

NepUOOB, Kalus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPUILIATEIbHOCTH,
2.3 METAJUIMYECKMX M HEMETaNIMYEeCKHMX CBOMCTB) W HMX COEAUHEHUH B

COOTBETCTBUU C TIOJOKEHUEM »JJIeMEeHTOB B I[lepuomumueckoil cucreme u

CTPOECHHUEM HX aTOMOB
3 CtpoeHue BelecTa

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HENOJISIpHasi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKUX  JJeMEHTOB.  MoHHas  cB3b.

MeTtannnyeckas CBSI3b
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Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
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

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX COCIUHEHHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
4.1 HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpPOJCOAepKaIMe ¢  OECKUCIOPOJHBIC, OJIHOOCHOBHBIC W

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

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

®u3nyeckue U XUMHUYECKHE CBOMCTBA NPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,

4.3 HaTpusl, Kajus, MarHusl U KajblUs, AJIFOMUHMS, XKejle3a. DIEKTPOXUMHUYCCKUM

PA HAIIPSKEHUN METaJIOB

44 Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAIUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOOPOAA, AMMHAKA
Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
4.5 azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune
OKCHJIOB HEMETAIIJIOB

Xumnueckue cBoicTBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, meau(ll) u

+0 xenesza(ll, IIT). ITonyyenue okcuaoB METaIIIOB
XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
4.7 TUAPOKCUIOB  QIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcHOBaHM U
aM(}OTepHBIX THAPOKCHUJIOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHOW, CEpOBOIOPOAHOIM,
43 CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
' XMMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot
4.9 OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei
410 [Tonyuenue, cobupaHue, paclo3HaBaHUWE BOJOPOJAA, KHCIOpOJa, amMMHaKa,
' YIIIEKUCIIOTO Ta3a B 1abopaTopuu
A1l [Tomyuenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
' CHOCOObI OJTYyYEHUS] METAJUIOB
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4.12

5.1

5.2

53

54

5.5

6.1

6.2

6.3

6.4

6.5

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHHfI
Xumudaeckue p€akuuu

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

TennoBoit 23 PeKT XUMHUECKOW peakluy, TEPMOXUMUYECKUE YpaBHEHHUS. DK30-

U DHAOTEPMUYECKHE peaki. TepMOXUMUYECKUE YPABHEHUS

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEI U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHC

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

Teopnﬂ SHeKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHUOHBI. QHGKTI)OHI/ITBI u

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUcCconranumn

Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKI_[I/Iﬁ
XuMus u OKpYyXKaromasa cpeaa

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU ueloBeka. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpYyXKaromiedl  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEeMHUS U UX COCTUHEHUN B
OBITYy, MeIWIIMHEe, TMPOMBIILIEHHOCTH M CEeJIbCKOM Xo3siicTBe. [IpuMeHeHume
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX coeAuHeHuid. [IoHsITHe 0 KOPpO3UU METaNIOB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT KOPPO3UHU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIC TOHATHUS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHHSX
yriaepona (MeTaH, 9TaH, STUJIEH, alleTUJICH, STAHOJ, TJIUIEPUH, YKCYCHAs KUCTIOTA).
[TousiTHe 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, ONKax, yriieBoJax — U UX

POJIN B )KU3HU YCIIOBEKA
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7 PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YpaBHEHUSIM
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

Xumus, 9 knacce/ Pymsuruc I'.E., ®enpaman @.I°. AkiimonepHoe 001IeCTBO

«3narensctBO «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
Xumust. 8-9 kiacc. [Ipumepnsie paboune nporpammsbl. [IpenmerHas muHus

yueOHukoB I'. E. Pynsutuca, ®@. I'. ®enpamana. PI'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

http://school-collection.edu.ru/

https://www.yaklass.ru

https://lesson.edu.ru/lesson

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 16 ot 05.09.2025. UcnonHutens: Mutptokosa E.M. 0 AIEKTPOHHbINA
CrpaHuua 67 u3 68. CTpanuua cosaara: 05.09.2025 15:30 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 16 ot 05.09.2025
WHuumatop cornacoBanus: Mutptokosa E.M. CekpeTapb yyebHom yactu
CornacoBanue nHngumpoBaro: 05.09.2025 15:30

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Hypynnux B.P. 05.09.2025 - 15:45

[okymeHT cosaaH B anekTpoHHon copme. Ne 16 ot 05.09.2025. icnonHutens: Mutptokosa E.M. N IIEKTPOHHbIA
CrpaHuua 68 u3 68. CtpaHuua cosgana: 05.09.2025 15:49 =¥ TATAPCTAH



