


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUKM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHMsI, PEICTABIECHHBIX
B ®I'OC 00O, a taxxe Ha OCHOBE (efiepaabHON padoueil mporpaMMbl BOCIIUTAHUS
U C ydéTOM KOHUEMIMHM TpenojaBaHusi ydeOHoro mnpeaMera «XuMUS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

[Iporpamma no xumuu Ja€T MpEACTaBICHHE O LIENAX, 00lIe cTpareruu oO0ydeHus
BOCIUTAHUS U Pa3BUTHS 00Yy4arOUIMXCsSl CPEeICTBAMHM Yy4EOHOro MpeMeTa, yCTaHaBIMBaE,
o0s3aTeNIbHOE TPEAMETHOE COJIepKaHHe, MPeayCMaTpUBAET pacCIpeielieHue €ero I
KJlaccaM M CTPYKTYpPHpPOBaHHUE IO pa3jiesiaM U TeEMaM MPOrpaMMbl 10 XUMHH, ONpeensie’
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapPAKTEPUCTUKH COJIEPKAHUS, PEKOMEHAYEMYK
MIOCJIEIOBATEIIBHOCTh U3YUEHUS XUMHH C YUETOM MEKIPEIMETHBIX U BHYTPHUIIPEIMETHBI
CBs3€l, JIOTMKM Y4eOHOro mpoirecca, BO3PACTHBIX OCOOEHHOCTEH OOydaronIuxcs
onpejeNsieT BO3MOXKHOCTH TIpeIMeTa [UJIsl pealu3aluu TpeOOBaHHM K pe3yJbTaran
OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHOW MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET(
oOpa3oBaHus, a Takxke TpeOOBaHUU K pe3yibTaTaM OOy4YeHUS XMMUU Ha YPOBHE Iiejei
U3y4YeHHs] TIpeMETa M OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIILHON JE€ATEIHHOCTE
00y4aromierocsi o OCBOCHUIO Y4eOHOTO COIepKaAHUSI.

3HaHME€ XUMHH  CIYXXHUT OCHOBOM it  (OPMHUPOBAHHUS  MHUPOBO33PEHU:
oOy4aromierocsi, €ro MpeACTaBICHUA O MaTepuaJbHOM EIUHCTBE MHUpPa, BAXKHYIO PO
UrparoT QopMUpyEMble XUMHEHW MPECTABICHUS O B3aUMOINPEBPAIECHUAX SHEPTUU U Of
HBOJIIOIIMU BEIIECTB B MPHUPOJE, O MyTIX PEUICHUs TI00albHBIX MPOOJIEM YCTOWYHUBOIC
pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, JIHEPreTUYECKOW, MHUIIEBOM M 3KOJOTHYECKOL
0€301acHOCTH, MPOOJIEM 3IpaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasii3allii BO3MOKHOCTEH Il CcaMOpa3BUTHUS W (POPMHUPOBAHHU:
KyJbTYpBI TUYHOCTH, €€ 0011el U QyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPUYECKHX CIIOCOOHOCTE]
oOydJarommxcs, HaBBIKOB ux CaMOCTOSITETIbHOM yaeOHoI JEATEeIIbHOCTH
HKCIIEPUMEHTATBHBIX U HUCCIEAOBATENbCKIUX YMEHUN, HEOOXOAUMBIX KaK B MOBCEIHEBHOL
KU3HH, TaK U B MPO(HECCUOHAIBHOU IESITETbHOCTH;

3HAKOMHUT CO CHEUU(PUKONW HAYUYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOI(
B3IJIIa HAa E€IUWHCTBO NPUPOABl M YEIOBEKa, SIBISETCS OTBETCTBEHHBIM HTAllOM |
dbopMHUpPOBaHUY E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH 00YJaIONTNXCS;

croco0cTByeT (HPOPMHUPOBAHHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIN
3HaHUSIM, K MPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTMUYECKOE OOpa30BaHMU
00yYarOITHUXCA.



JlanHbple HampaBlieHHS B OOyYEHMHM XUMHUU O0ECHeYMBAIOTCA  CHEUU(UKOL
colepKaHusl y4eOHOro mpeaMera, KOTOPBIM SIBISETCS MEeAarormyeckd aaanTHPOBAHHBIN
OoTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO o00mIero oOpa3oBaHHUS OPHEHTUPOBAH H:
OCBOCHHE OOYYalOUIMMHUCS CHUCTEMBbl [EPBOHAYAJIbHBIX MOHATUH XHMHUH, OCHOI
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHITHA OPraHUYECKO]
XUMHUHU.

CtpykTypa coOAepKaHHMs MpPOrpaMMbl 1O XUMHH C(HOpPMUpOBaHa Ha OCHOB
CUCTEMHOT0 Moaxoaa K €€ uzydeHuro. ComepkaHue CKIaAbIBAETCSA U3 CUCTEMbI IOHATUH (
XUMHYECKOM 3JIEMEHTE M BEUIECTBE U CUCTEMbI MOHATUNA O XUMUYeCKoN peakuuu. Obe 3Ti
CUCTEMBI CTPYKTYPHO OPraHW30BaHbI MO MPUHIMIY ITOCIEA0BATEIBHOTO Pa3BUTHUS 3HAHUI
Ha OCHOBE TEOPETHYECKUX NPEACTABICHUNA Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBSI3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMN BEIIECTB B paCTBOpaXx.

Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE 3MIMUPHUYECKU MOJIYUYEHHBIX I
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K JIPYromy
BBIMIONHSASL ~ (PYHKIIMM OOBACHEHHS] W TPOTHO3UPOBAHMUSI CBOMCTB, CTPOCHUSA I
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3yYAEMBbIX BEILIECTB.

OcBoeHue NporpaMMbl IO XMMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS (
XUMHUYECKOW COCTABJISAIONIEN HAYYHON KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHON MPUPOMbI
LHEHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAHUIO M METOJaM IO3HAaHUS B Hayke. M3ydeHu
XUMHH TIPOUCXOJUT C MPUBJICUYCHUEM 3HAHUU U3 paHEe M3YyYEHHBIX YUEOHBIX MPEIMETOB
«Oxkpyxaromuit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kiaacey.

[Ipy u3ydYeHHM XUMHUHU TPOUCXOAUT (HOPMUPOBAHHWE 3HAHMK OCHOB XHUMHUYECKOL
HAyKd Kak o0JacTM COBPEMEHHOTO €CTECTBO3HAHUS, TMPAKTHYECKOU EATEITbHOCTE
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3a/1a4ua y4eOHOTO TPEIMET:
COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUA — BaXXKHEUIHX (HAKTOR
MOHATHHM, 3aKOHOB W  TEOPETHYECKUX  TOJOKEHUH, JOCTYHNHBIX  00O0OIIeHMI
MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAyKd, B MPUOOIIEHHMH K HAyYHBIM METOJaN
MO3HAHUS TIPU U3YUYEHUHU BEIIECTB M XUMUUYECKUX PEaKInii, B (OPMUPOBAHUH U PA3BUTHUL
MO3HABATEIFHBIX YMEHUH W WX MPUMEHEHWHW B Yy4eOHO-TIO3HABATEIBHOW W Y4eOHO
UCCJIEI0BATENbCKON JI€ATEIbHOCTH, OCBOEGHHUU IpPaBUJ 0E€30IacCHOr0 OOpaIlllEHHs
BEILIECTBAMU B IIOBCEAHEBHOM KU3HHU.

[Ipu u3yyeHN XMMUHU HAa YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHuUs BaXXHOE 3HAUCHU(
MpUOOpEN TaKKUe eI, KakK:



—  ¢opMmupoBaHUE  MHTEUICKTyaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM 1
CaMOOOpa30BaHUI0,  COTPYJHHUYECTBY, CaAMOCTOSTCIIBHOMY  MPHUHSATHUIO  PEILICHUI]
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HampaBJIECHHOCTh OOYYEHHS HAa CHUCTEMATUYECKOE MPHUOOIICHUE OO0Yy4arOUIUXCs I
CaMOCTOSITEJIbHOM  TO3HABAaTEIBLHOM JEATENbHOCTH, HAyYHBIM METOJaM I[IO3HAHUS
bopMUPYIOIIMM MOTHUBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecreueHne ycCJIOBHM, CIIOCOOCTBYIOIMIMUX MPUOOPETEHUIO O00YUYAIOIIUMUCS OIIBIT:
pa3HOOOpa3HOW JIESATENBHOCTH, T[IO3HAHUS W CAMOIO3HAHWSA, KIIOUEBBIX HABBIKO!
(KJTIOUEBBIX KOMIETEHIIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHUE JJISl Pa3IMYHBIX BUJIO]
JIESITETLHOCTH;

— dopmupoBanue oO1el QyHKIIMOHATBFHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, ]
TOM YHCJIEe YMEHUN OOBSCHITH U OIICHUBAThH SBICHUS OKPYXKAIOIIETO MHUpPA, HCIOJIb3Y:
3HaHUS W OMbBIT, MOJYYCHHBIE TPU H3YUYCHUH XUMHUHU, MPUMEHSITH HX MPHU PEIICHUI
poOJieM B MOBCEAHEBHOM KU3HU U TPYJIOBOU NESITEIHHOCTH;

— (opMupoBanne y oOy4aromuXcs TYMAaHUCTUYECKHX OTHONICHWM, TMOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN ISl BBIPAOOTKH DKOJOTUYECKH IEJIeCO00pa3HOT(
MOBEJICHUS B OBITY M TPYJIOBOHW JCATEIBLHOCTH B ILIEJSAX COXPAHEHHUS CBOETO 37I0POBbBS I
OKPY’KAIOIIEH NIPUPOIHON CPEBIL;

— pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO I
CaMOBOCITUTAaHHIO Ha OCHOBE YCBOCHHUS OOIIEUETOBEYSCKUX IIEHHOCTEH, TOTOBHOCTH 1
OCO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JaJIbHEHUIIIETO 00yUeHHUs.

OO6rmiee 4YKMCIIO YacoB, OTBEAEHHBIX [JII M3Y4YEHUsS XUMHUU HAa YPOBHE OCHOBHOIY
ob1rero oopa3oBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIIO), ]
9 xnacce — 68 yacoB (2 yaca B HEJZIEJIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B )KU3HU YeEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena m BemectBa. PuU3MYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTO/axX Mo3HAHUSI B XUMUM. YHCThIC BElIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE deMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckass ¢opmysa. BajleHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasE aTOMHAas Macca.
OtHOcUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBasi 10J1s1 XUMHUYECKOro 3JIEMEHTa B
COEJIMHECHUMU.

KonuuecTBo BemectBa. Monbs. MosipHas macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M YHCJIa CTPYKTYPHBIX €IWHHUIl BemiecTtBa. Pacu€tel mo dopmynam
XUMUYECKUX COSTUHECHUM.

Pu3nuecKrue U XUMUYECKHUE ABICHUS. XUMUYECKAs peakuusa U €€ MpU3HaKH.
3aKOH COXpaHEHMsI MacChl BellecTB. XUMHUYECKue ypaBHeHMs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOU MOCYI0H, MpaBmiiaMu paboThl B TaOOpaTOpUU U
npuéMaMu oOpalieHus ¢ JJabopaTOpHBIM 000pYyI0BaHUEM, U3YUCHHE W OTIMCAHUE
(bU3MYECKUX CBOMCTB O00pa3llOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usznueckux (IJIaBJICHUE BOCKa, TasHUE JIbJ]a, PACTHUpaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUsl BOJbI) U XUMHUUYECKUX (FOPEHHE CBEYHM, MPOKAJIUBAHUE
MEJTHOHM TTPOBOJIOKH, B3aMMOJICHCTBHE MeJIa C KUCIIOTOM) SIBJICHUM, HaOJII0ICHHE U
OMMCaHUE NPU3HAKOB MPOTEKaHUS XMMHUYECKUX peakluil (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapusi, pa3loKeHHE TUAPOKCHIA
meau (1) mpu HarpeBanum, B3aMMOICHCTBHE jkeme3a ¢ pactBopom coiu meau (1),
M3y4eHHE CIIOCOOOB pa3/eNieHusi CMECEi: ¢ TIOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBIIApUBAHUE, TUCTHLIAIMS, XpoMaTorpadus, MpoBeACHNE OYNCTKH MTOBAPEHHOMN
coiid, HaOJIOJICHWe W  ONUCAaHWE  pEe3YyJbTAaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHUE MOJIENed MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ 1M HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M MPOCTOE
BelecTBo. HaxokaeHue kuciaopoja B mpupone, (U3MYECKUEe U XUMHUUYECKHUE



cBoiictBa (peakiuu ropenus). Oxcunwl. I[lpumenenue kwucnopona. CrocoObl
MOJIyYeHUs KHCJIopoJa B JsabopaTopur W MOpOMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TemoBoit 3P¢HeKT XMMUYECKON peakuuu, TEPMOXUMUYECKUE YpaBHEHUS,
DK30- M DJHIOTEPMUYECKHE peaKuu. TOIIMBO: Yroib MU METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — snemeHT M mpocrtoe BemecTtBo. Haxoxaenue Bomopona B
npupojse, (Quznueckue W XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI
nosryyeHust. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusnyeckue CcBoWcTBa BoAbl. Boma kak pactBoputenb. PacTBOpEI.
HaceblllieHHble ¥ HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 107151 BEIIECTBA B pacCTBOpe. XUMHYECKUE CBOMCTBA BO/bl. OCHOBAHMSI.
Ponb pacTBOpoB B MpUpOJIE U B KU3HU yesioBeka. KpyroBopot BoAbl B IPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coeaumHeHui. Oxcunpl. Knaccuduxanus
OKCHJOB: coyieoOpa3zyromniie (OCHOBHBbIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuuoB. Dusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuIoB.

OcnoBanus. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTypa ocHoBaHuil. DHU3MyecKMe M XUMHYECKHE CBOWCTBA
ocHoBaHuil. [losrydeHre oCHOBaHMIA.

Kucnortel. Kimaccudukarusa kucinor. Homenkinarypa kucioT. OuU3ndecKkue u
XUMHYEeCKUe cBoicTBa kucior. Psan aktuBHOocTH MetTauioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknatypa coneid. @uzndeckue U XUMUYECKUE CBOMCTBA COJICH.
[Tomydenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAECIICHHUE COAEPKAHUS KUCIOPOJa B BO31yXE, MOJyUEHUE,
coOupaHue, pacrno3HaBaHWE M W3YYEHUE CBOWMCTB KHCIOPOJa, HAOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBECHHUS U
npekpaiieHus ropeHust (Mmo»kapa), O3HAKOMJIEHHE C oOpa3laMu OKCHIOB H
ONMMCAaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, PACTO3HABAaHUE W H3YUYCHHUE
CBOMCTB Bojopoja (ropeHue), BauMozeicTeue Bogopoaa ¢ okcugom meau (I1)
(BO3MO’KHO HUCIIOJIb30BAHUE BUJIEOMATEPUANIOB), HAOIIOJIEHHE 00pa3loB BEIIECTB
KOJIMYECTBOM | MoOjb, HcCClieloBaHHE OCOOCHHOCTEM pacTBOPEHHUs BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU



MAacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA, B3AUMOACUCTBUE BOJBI C METAJJIAMU
(HaTprieM ©  KaublMeM) (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
uccieoBaHue 00pa3OoB  HEOPraHMYECKUX BEHIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU UHJIMKATOPOB B PACTBOpaxX KHUCJIOT U IIEIOUYEH,
u3ydyeHue B3aumojerctBus okcuaa meau (Il) ¢ pacTBopoM cepHOH KHCIOTHI,
KUCJIOT C METa/UlaMH, PEaKLIUi HEeUTpalIn3aluu, IMOJyYEeHHUE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHUE OJIHOIO METAJIa JIPYTHMM U3 PAacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3aJlau 1o TeMme «BaxHeiume Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKUX
jieMenToB JI. U. MengeaeeBa. CtpoeHne aroMoB. XMMHUYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KJacCU(PUKAIUKA XUMHUYECKUX 3JeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEIbHBIC METAJIbI,
rajioreHbl, WHEPTHBbIE Ta3bl). OJIEMEHTHhI, KOTOpbIE OO0pa3ylT aM@oTepHbIC
OKCHJIbl U TUIPOKCHU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoamyeckass cucremMa XMMUUYECKUX DJIEMEHTOB
J. W. MenneneeBa. KoporkomnepuogHas u JUIMHHONEPHOJIHAS  (OPMBI
[Tepunognueckoit cucrembl xumudeckux ameMeHToB J[. 1. Menneneesa. [leproas
u rpynmnbl. PU3NYECKUN CMBICH MOPSAIKOBOTO HOMEpa, HOMEpPOB Iepuoaa M
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aTroMHbIX sfep. M3oTombl. OIEKTPOHBI.
CtpoeHne AJIeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepuognueckoit cucremsl JI. M. MenneneeBa. XapaKTepuUCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 €Tro MoJIokKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIaM U NEPUOJaM.

3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanyeckoil  CUCTEMBI
XUMHYECKHX AJIEMEHTOB ISl pa3BUTUsA Hayku W npaktuku. [{. 1. Mennenees —
YUYEHBIN U TPAXKJaHUH.

Xumuueckass cBs3b. KoBasieHTHass (mojisipHass W HENOJSIpHAsA) CBS3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OOpa3llOB BEMIECTB METAJIOB M HEMETaJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA IIMHKA C PAacTBOPAaMM KHCIJIOT W WIEJI0YEH, IPOBEACHHUE OIBITOB,



WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHMN
(ropeHue, peakinu pa3ioKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamus mexXnpeIMEeTHBIX CBSI3€M MPH U3YyYCHUM XUMHUU B 8§ Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHATUH, TaK U TOHATHM, SIBISIOIMXCA CUCTEMHBIMH JIJISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTecTBEHHO-HAYYHbIE TIOHSTHSA: HAYYHBIN (DaKT, TUMOTE3a, TEOpUs,
3aKOH, aHaJu3, CHUHTE3, Kiaccu(uKamuus, TMEePUOAUYHOCTh, HAOIIOJEHNUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuKa: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIIH]I,
U30TOIIbl, PAJMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUIN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (GU3NUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuoanyeckuii 3akoH. lleproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB
XUMUYECKUX DJIIEMEHTOB NEPBBIX TPEX IMEPUOAOB, KaJIMsl, Kalblusi M HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHHUEM »HJeMEHTOB B llepmoanueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbI XMMHYECKON CBSI3U. THIBI KPUCTAITIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUINA KPUCTAIUIMUECKON PEIETKH U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUCCKHE
CBOWMCTBAa BEWIECTB, OTHOCSIUIMXCA K pPA3JIMYHBIM KJaccaM HEOPraHHUYECKHX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukaiums XuMHUUECKHX pEaKIUMi IO pa3IUuyHBIM MpHU3HaKaMm (110
YHCITy U COCTaBY yYacCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (DEKTy, 1Mo
M3MEHEHUIO CTENEHEW OKUCIEHUS XMMHUYECKUX IJIEMEHTOB, 1O 0OPAaTUMOCTH, MO
YYaCTHIO KaTaau3aTopa). JK30- U SHAOTEPMUUYECKHE PEaKIIUU, TEPMOXUMHUYECKUE
YpPaBHEHUS.

[lonsitue o ckopoctu xumuueckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakuusiX. [[oOHsITHE O TOMOTEHHBIX U TE€TEPOTeHHbBIX
peakuusx. [lonarue o karanusze. [loHaTHe 0 XUMUYECKOM paBHOBeCcUU. DaKTOPHI,
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BIIUSIIOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIMU U TMOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKIMU, dSJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu.  CocTaBieHHE  ypaBHEHUU
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX pPEAKIMH C  HCIOJB30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTHYECKOU JUCCOLIMALINY. DIIEKTPOITUTHI 51
HEANEKTpoJauThl. KaThoHbI, aHMOHBL. MEXaHU3M JAUCCOLMAIMU BEIIECTB C
pPa3IMYHBIMUA BUJIAMU XUMHUUYECKOW cBsi3u. CreneHb auccounanuu. CUIIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuun wonHHOrO oOOMeEHa. VYCJIOBHS MpPOTEKaHUs pPEAKIM HMOHHOTO
oOMeHa, TIOJIHBIE M COKpAII€HHBbIE HOHHBIC ypaBHEHHsS peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUW M COJIEH B CBETE MPEACTaBICHUU 00 IJICKTPOJIUTHUECKOMN
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMA KPUCTAUIMUECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJJIOB W HEMETAIOB (TpaduTa W anamasa), CI0KHBIX BEIIECTB
(xIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3NIMUYHBIX (DAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEUIECTB, IIpollecca AMCCOLMAIMU KHUCIOT, IIEJI0Ye U COJIeH
(BOBMOXHO  HCIOJB30BAHME BUIEO MAaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TMPU3HAKKM  MPOTEKAHHWs]  pEeakiuid HMOHHOTO  OOMeEHa
(oOpa3oBanue oOcajaka, BbIICIEHHE Ta3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  pPEaKIU
(ropeHue, peakiuu pa3ioKeHUsl, COEIUHEHHs), pACIO3HABAHUE HEOPraHHMYECKUX
BEIIECTB C [OMONIIBIO KAYECTBEHHBIX pEaKUHMil HAa HOHBI, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a]1a4.

HemeTa/uibl 1 MX COCJUHECHUSA

OO6mrast xapaktepucTtuka TranoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHn okucieHus. CTpoeHne u (HU3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONeHOB. XHMMHUYECKHME CBOWCTBA Ha IMPUMEPE  XJOpa
(B3auMozeiCTBUE € MeETaJJlaMH, HEMETajulaMu, IIeJo4aMu). XJIOPOBOJOPOI.
ConsHas KHUCJIOTAa, XMMHUYECKHE CBOWCTBA, MOJIydyeHHUe, puMeHeHue. JlelicTrue
XJIoOpa M XJIOPOBOJOPOJA HAa OpraHu3M uesioBeka. BaxHeiive XJIOpUAblI U HX
HaXOXJCHHE B IPUPOJIE.

O6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciieHus. CtpoeHue U (puanueckue CBOMCTBA
MPOCTBIX BEIIECTB — KUCTIOPOJIa U cepbl. AJTOTPOIHbIE MOJU(DUKALIMKI KACIOPO/Ia
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u cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOaOpOA, CTPOCHHE, (PU3MUECKUE U
XUMHYECKUe cBOMCTBAa. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass kucinora, ¢uU3MYECKHUE U XHMHYECKHE CBoOMcTBa (oOIlIuMe Kak
MpEeACTaBUTENsl KJlacca KHUCIOT M creuuduueckue). XUMUYECKHUE PEAKIUH,
JeXallhie B OCHOBE IMPOMBIIUIEHHOIO CHOCO0a MOJMYyYEHUs CEPHOW KHCIIOTHI.
IIpumenenune cepHoil KMCHOTBL. CONMM CEPHOM KUCIOTHI, KAUECTBEHHAs PEaKIUs
Ha cynbdar-uoH. HaxoxaeHnue cepbl U €€ COeMHEHUI B MpUpoje. XUMHUECKOe
3arpsi3HEHHE OKPYXKAIOIIeH cpelabl COCIUHEHUSIMU cepbl (KUCIOTHBIE JOK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 37eMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacIpOCTpaHEHUE B MPHUPO/IE,
¢usnueckre U xuMuueckue cpoiicrBa. KpyroBopor azora B mpupoje. AMMUaK,
ero (Qu3nyeckue M XHUMHYECKHE CBOWCTBa, MojiyueHue W mnpumeHeHue. Coun
aMMOHMUS, UX (PU3MYECKHE U XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBenHas
peakius Ha MOHBI aMMOHHMs. A30THas KHUCJIOTa, €€ MoiydeHue, (GUu3n4ecKue u
XUMHYECKHE CBOMcTBa (0OIIMEe Kak TMpeACTaBUTENs Kjacca KHUCIOT U
cneruduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B KauecTBe
MUHEPAIBbHBIX yA0OpeHui. XUMHUYECKOE 3arps3HEHUE OKpYXKaIolehd Cpelbl
COCIMHEHUSAMH a30Ta (KHCIIOTHBIE [OXAM, 3arps3HeHHe BO3AyXa, MOYBHI U
BogoéMOB). Docdop, amrorponHsie Moaudukamuu Qocdopa, dusnyeckue u
xumuueckue cpoiictBa. Oxcua pocdopa (V) u hochopHas kucnora, puzndeckue
U XUMHUYECKHE CBOWCTBa, moiyueHue. Mcmonb3oBanue (ocdaroB B kadecTBe
MUHEPAJIbHBIX YI00pECHHIA.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmbel. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTETEHH  OKUCIEHUS.  YTJIEpoJ,  aJJIOTPOITHbBIE
Monu(UKalMK, pacupoCTpaHeHUEe B TMpupoje, (U3MYecKkue U XUMHUYECKUE
cBoicTBa. Ancopouusi. KpyroBopot yriepona B npupoje. OKcuasl yriepoaa, ux
¢uznueckne ¥ XMMHYECKHE CBOWCTBA, [EHCTBHE HA JKHUBBIE OPTraHU3MBI,
MOJlyYeHUE M TpPUMEHEHHUE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrieponaa (1V), rumoreza rinobanbHOrO TMOTEIUICHUSA KJIMMAaTa, MapHUKOBBIM
addekr. YronapHas KUCI0Ta U €€ CONH, uX (PU3NISCKUE U XUMUYCCKUE CBOMCTBA,
noinyyeHne u npumeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBILIUIEHHOCTH U CEJIBCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATUS 00 OpPraHMYeCKUX BEIIECTBAX Kak o
COeMHEHUAX yriepoja (MeTaH, 3TaH, 3TWJIEH, AlETUJIEH, 3TAaHOJ, TJHULEPHUH,
yKCycHas kucnota). [IpupoaHbie HCTOYHUKH YTI€BOAOPOIOB (YTroiib, IPUPOAHBIN
ra3, He(pTh), MPOAYKTbl HX IMepepadoTku (O€H3UH), HUX POJIb B OBITY H
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MpOMBINIIEHHOCTU. [loHSTHE O OMOJIOTMYECKM Ba)XHBIX BELIECTBAX: >XHUpPaAX,
Oenkax, yrieBoJax — M UX POJIM B JKM3HU yeJoBeka. MaTepualibHOE €IMHCTBO
OPraHUYECKUX U HEOPTAaHUUYECKUX COCTUHEHUM.

KpemHuuii, ero @usnueckue M XUMHUYECKHME CBOWCTBA, IIOJYYEHHE U
npuMmenenne. CoenuHeHUs: KpeMHUs B mnpupone. OOmme mnpeicTaBieHus o0
okcune kpemuus (1V) u kpemuueBol kuciore. CUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelIe cTpouTeabHble MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, xene300eToH. [IpobiaeMbl 6€30MacHOro UCMOIbL30BaHUS
CTPOUTEIBHBIX MATEPHUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3y4yeHrne 00pa3IoB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJISTHON KHCIOTHI,
IPOBEICHUE KAYECTBEHHBIX PEaKIui Ha XJIOPUA-UOHBI U HAOJIOJICHUE TTPU3HAKOB
UX TPOTEKAHMS, OINBIThI, OTpakaronue (U3NYECKUEe W XUMHYECKHE CBOWMCTBA
rajoreHoB M WX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 0O0pa3liaMu XJIOpUI0B (TaJIOT€HUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl U €€ CcOeAMHEHUSAMH  (BO3MOXKHO  HCITOJIb30BaHHUE
BUJIeOMaTeprasoB), HaOIOICHUE Tpoliecca O0yrIuBaHUs caxapa MmoJ AeHCTBHEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMUYECKUX CBOWCTB
pa30aBlIEeHHON CEpHOM KHUCIOTHI, NPOBEJCHHE KAYeCTBEHHOW peakluu Ha
cynbdar-uoH W HaOMIOAeHWE NpHU3HaKa €€ NPOTEKaHMs, O3HAKOMJICHHE C
¢uznueckuMu CcBOMCTBaMM a30Ta, ¢ochopa M WX COEIUHEHUU (BO3MOMKHO
UCIIOJIb30BaHUE BHUIEOMATEPUATIOB), O0Opa3lamMu a30THBIX U (HOCHOPHBIX
ynoOpeHuid, TMOoJydYeHue, COOMpaHHe, paclo3HaBaHUE W M3YYCHHUE CBOWMCTB
aMMUaka, MpOBEJICHUE KaueCTBEHHBIX peaKIuii Ha MOH aMMOHUS U (ochaT-uoH u
U3yUYEHUE NPU3HAKOB HMX IPOTEKaHMs, B3aUMOJIEUCTBUE KOHUEHTPUPOBAHHOU
A30THOM KHCIIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
U3ydeHHE MOJIeNIeH KPUCTANTMYECKUX DPEImIETOK anmasa, rpaduta, QysuiepeHa,
O3HAKOMJICHME €  MPOIECCOM  aACOpPOIMH  PACTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YTJIEM M YCTPOHMCTBOM MPOTHMBOTa3a, MOJyYCHHE, COOMpaHue,
pacrno3HaBaHWE W HW3YyYEHUE CBOWCTB  YIJIEKHCIOrO ras3a, MPOBEIACHHUE
KaueCTBEHHBIX PEaKINil Ha KapOOHAT U CHJIMKAT-HUOHBI U U3YYCHUE IPU3HAKOB HX
MPOTEKAHMs, O3HAKOMJIEHHWE C TMPOAYKIHUEH CUIMKATHOW MPOMBIILIEHHOCTH,
pelIeHrne 3KCIEepUMEHTANbHBIX 3a/lad mo TeMe «Baxueline HeMeTalbl U HUX
COEUHECHUS.

MeTansbl M UX COeITMHEHUS

OO0mast xapaKTepUCTHKAa XUMUYECKUX DIEMEHTOB — METAJIJIOB HA OCHOBaHU U
ux noynoxeHuda B llepmommueckol cucreme xumMuueckux siemeHTtoB [, N.
MenpeneeBa u ctpoeHuss aroMoB. CTpoeHUE METaIUIOB. MeTannuyeckas CBs3b U
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METAUIMYECKAST ~ KPUCTAUIMYECKass  peleETKa.  ODJIEKTPOXUMHYECKUH  psl
HanpspKeHU MetamioB. Ou3nueckue 1 XuMUYECKHUEe CBoMcTBa MeTamioB. OOue
crnocoObl MOJy4yeHuss MeTauioB. lIoHATHE O KOpPpO3HM METAJIOB, OCHOBHBIE
cnocoObl 3aIUThl UX OT Koppo3uu. CriaBbl (CTallb, YYryH, AIOPAJIIOMUHUM,
OpoH32a) U UX MIPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emouHble METAIUIBL: MTOJNOKEHNE B [leproanyeckoi cucTeMe XUMMUYECKUX
anemeHnToB JI. 1. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXO0XICHUE B IPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U kanus). OKCUabl 1
TUAPOKCUIBl HaTpus M Kanus. [IpuMeHeHHe IIeNOYHbIX METAIOB U HX
COCMHECHUM.

[IlemouHO3€MENBbHBIE METAJUIBI MAarHMii M KajdbLUUW: TIOJOXEHUE B
Ilepnonnueckon cucreMe xumuuyeckux aneMeHToB [I. . Menneneesa, crpoeHue
UX aTOMOB, HaxoxjaeHue B mpupojae. Duznueckue M XUMHUYECKHE CBOMCTBA
Mar"us 1 Kajablus. Baxkueiue coenHeHus Kaablus (OKCUI, TUAPOKCU]I, COJIN).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmtoMuHuii: monoxkenue B [lepuonuueckoi  cucTeMe  XMMHUYECKUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME aToMa, HAXOXIEHUE B IPUPOJE.
dusnyeckue W XHMMHUYECKHE CBOMCTBa altOoMUHHUSA. AMQOTepHbIe CBOMCTBa
OKCHJIa U TUAPOKCUA aTFOMUHUSL.

Keneso: nonoxenue B [leprnoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /J[.
N. MenpeneeBa, CTpOEHUE aTOMa, HAXOXJeHHE B mnpupoae. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBa »xene3a. Oxkcuubl, TUApPOKcUabl U coiu xkeneza (Il) u
xenesa (1), ux cocras, cBoMCTBa U MOJTyUECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C 00pa3laMyd METaUIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YEHUE PE3YJIbTATOB KOPPO3UM  METAIJI0B  (BO3MOKHO
HCIIOJIb30BaHUE BHJIEOMATEpUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBHUS OKCHJA
KaJIbLUs M HAaTpus C BOJXOM (BO3MOXKHO MCIOJB30BAaHHE BHJIEOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLECCAa TOPEHUS JKelle3a B KUCIOPOJe
(BO3MOXHO  HCIIOJIb30BAaHWUE  BHUJEOMATEPHUANIOB), IMPU3HAKOB  IPOTEKaHUS
KAueCTBEHHBIX PEaKLHUil HAa MOHBI: MarHus, KajlblUs, aTIOMUHMS, [IUHKA, XKeje3a
(I u xenesa (I11), menu (I1), HaOmroIeHNE W OMHECAaHUE MTPOLIECCOB OKPANTUBAHUS
IJJAMEHH HWOHAMHM HATpus, Kalus M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMAaTEPHUAJIOB), HCCIEI0OBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA AIFOMUHUSA
M THIPOKCHAA LMHKA, pEIIEHUWE OHKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«BaxkHelIe MeTaljibl U UX COEUHECHUS.

XHMHSA ¥ OKpPYKAOIIas cpeaa
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BemecrBa n marepuasibl B IIOBCEIHEBHOM JXM3HU YeENIOBEKA. be3omacHoe
MCTIOJb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momormis npu
XUMHUYECKUX 0KOTaX U OTPABJICHUAX.

XUMUYECKOe 3arps3HEHHE OKpYXKalollel cpeisl (TpeenbHas JOmycTUMast
KOHLEHTpalus Beuects, aainee — [1JIK). Ponp xumuu B pemieHnn 3K0JI0THYECKUX
npooem.

Xumuueckuit IKcnepumenm:

u3ydeHue o0pas3oB MaTepuajoB (CTEKIO, CIUIABbI METAJIOB, IMOJIMMEPHBIC
MaTepHabl).

Mesxcnpeomemnuvle ceazu

Peanmzanusi MeXIpeIMETHBIX CBSA3€H MPU M3yUYEHUH XUMUU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOIb30BAaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
TIOHATUH, TaK W TIOHATUH, SBIISIOMUXCS CUCTEMHBIMH JUISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHauu3, CHHTE3, KIacCU(PUKalUs, TEPUOJAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIHPOBAaHUE, H3MEPEHHE, MOJEIb, SBICHUE, MapPHUKOBBIH
a3 eKT, TeXHOIOTHSI, MaTePUAIIbI.

®usuka: Marepusi, aroM, DSJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHU],
U30TOIbI, PaJHMOAKTUBHOCTH, MOJIEKYJA, JSJIEKTPUUYECKUN 3apsj, MPOBOJIHUKH,
NOJYIIPOBOAHUKU, JHUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TeNo, OOBEM,
arperaTHoe  COCTOSIHME€  BEIlecTBa,  TIa3,  pacTBOp,  PacTBOPUMOCTD,
KpUCTAINTMYECKas peméTka, CIUIaBbl, (QU3WYECKWe BEIMYMHBI, €IIUHUIIBI
U3MEpEeHHs, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3 b1, COJHIIE.

buonorus: dborocunTes, npixanue, omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

I'eorpadusi: armocdepa, rtumpocdepa, MUHEpATbI, TOPHBIE MOPOIBI,
M0JIE3HbIE UCKOIIAeMbI€, TOIIJIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa30oBaHus JIOCTUTAIOTCS B XO0jA€ OOyYeHHs XMMHUU B €AMHCTBE y4eOHOH u
BOCIIUTATEIIbHOM  JACSATEIRHOCTH B  COOTBETCTBUM C  TPAJULIMOHHBIMU
POCCUNUCKUMHU COIMOKYJIBTYPHBIMH U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
NPUHSATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMU TOBEJEHUS W CIOCOOCTBYIOT
mpoiieccaM CaMOIIO3HaHUsI, CAMOPA3BUTHUS U COLUATIM3AIIUN 00yUYaIOIINXCSl.

JIn4HOCTHBIE  pe3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMH U
pacuIMpeHue onbiTa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJbTYPHOMY,
UCTOPUYECKOMY W HAYYHOMY HACIEIUI0, TOHUMAHMS 3HAYCHUS XUMHUYECKOUN
HAyKd B KU3HU COBPEMEHHOTO OOINECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOMU
uHpopMalMe O TepelOBbIX JIOCTHXKEHUSIX U OTKPBITUSAX MHUPOBOH U
OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE
MHUpa U 00IIeCTRa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUS O COLUMAIBHBIX HOpMax M MpaBUJIaX MEKIMYHOCTHBIX
OTHOIIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  Y4eOHOMCCIICIOBATEIbCKON, TBOPUYECKOM W JAPYIHMX  BHIAX
NEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOW JESATEIBHOCTH IpHU
BBITIOJIHCHUN YYCOHBIX, ITO3HABATEJIPHBIX 3a7a4, BBHITTOJHEHUH XHUMHUYCCKHUX
AKCIIEPUMEHTOB, CO3JIaHUU y4eOHBIX MIPOEKTOB, CTpEMJICHUS K
B3aMMOITIOHUMAHUIO U B3aUMOIIOMOIIY B MPOLECCE 3TON yueOHOU NeATEeNbHOCTH,
FOTOBHOCTH OLICHHBaTh CBOE MOBEAEHHWE M TOCTYIIKM CBOUX TOBapuUIIEH C
MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA
MOCTYTKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE U XMMHUUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAyKU U COCTABISIONINE
OCHOBY JJISI TOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MHUpA, TPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKa C
MNPUPOJTHOMN CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIEC HA MOJYyYE€HHE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOIMMBIEC Il OOBSCHEHHS HAOI0IaeMbIX IPOIECCOB U SIBICHHH,
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MO3HABATEIbHON, MHPOPMALMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATENbHOM pPAa0OThl € YYE€OHBIMM TEKCTaMHU, CIPABOYHOMN
JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMH CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYUYEeHHMIO U TO3HAHMIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM M  HMCCIEI0BATEIbCKON
JEeSTENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIIEHHOCTH U YPOBHSI O0OyuyeHHUs B
JIaTbHEUIIIEM;

4) popMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE WEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3JI0POBBI 00pa3 »*U3HMU, OCO3HAHHUE TOCIEIACTBUN U
HETMPUSATHE BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS  aJIKOTOJis, HApPKOTUKOB,
KypeHHsl), HEOOXOAUMOCTH COOIOZECHUS MpaBuil 0€30MacHOCTU MpU OOpaleHUU
C XMMUYECKUMHU BEI[ECTBAMU B OBITY M pealIbHON KU3HHU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY H3Yy4YeHHUI0 Tpodeccuil U Tpyda paziIuyHOro
poJia, yBaXXEHUE K TPYAY U pe3yjbTaTaM TPYIOBON NEATEIBHOCTHU, B TOM YHUCIIE
HAa OCHOBE MPUMEHEHMsI MPEJMETHBIX 3HAHUW IO XUMHH, OCO3HAHHBIN BBIOOP
UHAUBUAYATbHON  TPAaeKTOPUU  MNPOJOJDKEHHS  O0pa3oBaHUs €  Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX WUHTEPECOB U
noTpeOHOCTEH, YCIemHo mnpodecCHoOHaNbHON JesATeNbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHUH, TOTOBHOCThH aJalTUPOBATHCA B MPOQPECCHOHATBLHON
cpene;

6) 9KOJIOrM4eCKOro BOCIIMTAHUS

HKOJIOTHYECKH 1E€JIECO00Pa3HOE OTHOIICHUE K MPUPOJIE KaK HMCTOYHHUKY
KU3HU Ha 3eMiie, OCHOBE €€ CYILECTBOBaHMUSI, TIOHUMAaHHUE LIEHHOCTU 30POBOT0 U
Oe3omacHoro oOpasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKkoMy U TICHUXUYECKOMY 3J0POBbIO, OCO3HAHHME LEHHOCTU COOJIIOJICHUS
mpaBwiI 0E€30MacHOTO TMOBENEHUs Tpu paboTe ¢ BeHeCTBAaMHU, a TakkKe B
CUTYyalusiX, yrpOKAIOUIMX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, TIOJTydaeMble NMPU W3YYECHUU XUMUH, IS
peLIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEH PUPOJHON CPEIOU, 1T MOBBIICHUS
YPOBHSI  AKOJIOTMYECKON KYJIbTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO Xapakrepa
AKOJIOTMYECKUX MPOOJEeM M MyTeW MX pEeIlIeHHs] MOCPEACTBOM METOJ0B XUMUHU,
AKOJIOTUYECKOTO MBIILICHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocrtaBe wMmeranpeaMeTHBIX pPE3YJIbTATOB BBIACISIIOT 3HAYMMBbIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, TEOpus,
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MPUHIINI, TUIO0TE3a, (PaKT, CUCTEMA, MPOLIECC, FIKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaX M MO3BOJISIIOT HA
OCHOBE 3HAaHUU M3 ATUX NPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON
Hay4YHOM KapTHHE MUpPa, U YHUBEPCaAJIbHbIE YUeOHbIC NEUCTBUS (I03HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble OOecnedyuBaroT (GopMUpOBaHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHHUIO U OCYIIECTBICHHIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJbHbIE Yy4eOHbIe 1eiicTBUS

ba3zoBble JJornueckue NecTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX MOHSATUH (BBIACISITH WX XapaKTePHbIC
IPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMH TOHSTHSIMU), UCIIOIH30BATh
MOHSATHUS 1JI1 OOBICHEHUS OT/ACIBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KJacCU(UKAIMA XUMUUYECKUX BEIIECTB M XUMHYECKUX PEaKIui,
yCTaHABIIMBATh MPUYMHHO-CIEJCTBEHHBIC CBSI3U MEXAYy OOBEKTAaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUs (MHIYKTUBHBIE, JICTYKTUBHBIC, 110 aHAJIOTUH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHSATH B TIPOIECCe TO3HAHUS TOHATHSA (MPEIMETHBIC H
METalpeIMETHbIE), CHUMBOJUYECKUE (3HAKOBBIE) MOJENIH, HCHOJIb3YEMBIE B
XHUMHH, TpeoOpa3oBbIBATh IIUPOKO TMPUMEHSEMblE B XUMHUU MOJIEIIbHBIE
NpEe/ICTABIICHUS] — XUMUYECKUH 3HAK (CUMBOJ 3JIEMEHTa), XUMHUeckas (popmymna u
YpaBHEHHE XUMHUYECKON peakuuu — TMpU PEeHIeHUU Yy4eOHO-TIO3HABATEIbHBIX
3a/1a4, ¢ Y4ETOM 3THUX MOJEIbHBIX MPEICTABICHHUI BBISIBIATh U XapaKTepU30BATh
CYIIECTBEHHBIC TMPU3HAKA H3YYaEMBIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHYECKUX pEaKIui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-
CJIEICTBEHHBIE CBSI3U U MPOTUBOPEYMS B U3yUYaEMBIX MIPOLECCAX U SBICHUSIX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCHl B Kauye€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe B KAa4eCTBE OCHOBBI I (HOPMHUPOBAHUS THIIOTE3BI T10
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXICHUM;

NpUOOPETEHNE OMBITA IO TUIAHUPOBAHUIO, OPTaHHM3AIMU U TIPOBEICHUIO
YUEHHYECKHX OJKCIEPUMEHTOB, YMEHHE Ha0lIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, PopMyIupoBaTh 0000IEHUS U
BBIBOJIbI 110 PE3YJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEA0BAHUS, COCTABIATh OTYET
0 mpojeraHHol padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATH WHGOPMAIHIO
Pa3IMYHBIX BUJIOB U ()OPM TMPECTABICHHUS, MOTYyYaEMYIO U3 Pa3HbIX UICTOUHUKOB
(Hay4HO-TIONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKAHUSA, CIPABOYHBIC
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mocoOus, pecypcel VHTepHETa), KPUTHYECKH OIICHWBATH MPOTUBOPEUYMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yYMCHHE MPUMEHSATH Pa3JIMYHBIE METOABI M 3alPOCHI TIPH MOUCKE U OTOOpE
uH(OPMAITMM W COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOIHUMBIX JUISI BBITTOJTHCHHS
y4eOHBIX W MMO3HABATEIBHBIX 3a71a4 ONPEACIEHHOTO TUTIA, TPUOOPETCHHE OIbITa B
00JIaCTH  WCITOJIB30BAaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH AaKTUBHOTO WCIIOJIB30BAHUS PA3JIMYHBIX ITOMCKOBBIX
CHUCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTUMAIbHYIO (opMy MpeACTaBICHHUS
UHPOPMAIMK W WUTIOCTPUPOBATh pellacMbIe 3aJadd HECIOXHBIMH CXEMaMH,
TUuarpaMMaMHu, IpYyTrUMHu GopMaMu rpaduKu U UX KOMOMHAIIMSIMHY ;

YMCHHE WCIIOJIb30BaTh M aHAIM3UPOBATh B IMpoIecce ydeOHOW U
UCCIICIOBATEIBCKON JCATEIPHOCTH UH(DOPMAITUIO O BIUSHUW MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SHCTBA M TPAHCIIOPTAa HAa COCTOSHUE OKPYKAIOIICH MPUPOTHOMN
CpeIlbl.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE TeficTBUSI:

YMCHHS 3ajlaBaTh BOIPOCHI (B XOJ¢ nauajgora W (WJId) JUCKYCCHH) IO
CymiecTBy  oOCykaaemMoll  TeMbl, (GOPMYJIMpPOBATH CBOM  IPEIIOKCHHS
OTHOCHUTEJIPHO BBITIOJTHCHHSI TIPEIOKEHHOM 3a1a4H;

YMEHHUS  TNPEACTAaBIsITh  MOJYYEHHBIE  PE3yNbTaThl  [MO3HABATEILHON
JESTEIbHOCTA B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUI0
PE3YJIBTATOB BBIMOJHEHUSI XMMUUYECKOTO IKCIIEpUMEHTa (1abopaTOpHOrO OMBITA,
1abopaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENbCKONW  ACSATENBHOCTH TPH  PELICHUU
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE ydé€ra OOIUX WHTEPECOB M COIJIACOBAHMS
no3unui (o0cyXneHusi, OOMEH MHEHUSIMU, «MO3TOBBIE HITYPMBbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBUH, OMNpeIeIeHNe KPUTEPUEB IO OIICHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHBIe YHHBepcalbHbIE YUueOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OMPEICIITh e ACSITEIbHOCTH, TUIAHHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATh U TPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSITENBHOCTD, BBIOUPATh Hanbosee 3 (PeKTUBHBIE CITOCOOBI PEIICHUsS YYCOHBIX U
MO3HABATEIBHBIX 33/1a4, CaMOCTOSTEIFHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA AJNTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33JaHUNA C YUYETOM
MOJIYYCHHSI HOBBIX 3HAaHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSX,
OIICHWBATh COOTBETCTBUE IMOJIYUYEHHOTO pe3yjbTaTa 3asBICHHOUN 1IN, YMCHHE
MCITOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, PEJIaraeMbIe B YCIIOBUH 3aJJaHUH.

INPEAMETHBIE PE3YJIBTATbI
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B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOCHHUIO 00s3aT€IbHOrO
collepKaHMs, YCTAHOBJEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbI€ 3HAHHS, YMEHHUS U CIOCOOBI
neucTBuil, crnenuduyeckue IS NpeaIMETHOM o0jacTh «XUMHS», BHJIBI
NEATEIbHOCTA 10  MOJYYEHUI0O HOBOTO 3HAHUA, €ro HHTEpIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHSITUW: aTOM, MOJIEKYJa,
XUMUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(ogHOpOHASI M HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIDHAasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBas J0Js XHMHMUYECKOTO JJIEMEHTA B COEAUHEHUU, MOJIAPHBIN
00BEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATEIHLHOCTD,
CTeNeHb OKMCIICHUS, XMMUYECKasl peakius, KiacCUUKaIUs pPEeaKiiuid:
pEaKkIMu COEAUHEHHUs, PEAKUUU PpA3JIOKEHHS, pPEaKUUH 3aMEIICHUS,
peakuuu oOMeHa, IK30- U IHJAOTEPMHUUECKHE PEaKIUU, TeIIOBOM ekt
peakuuu, SApO aToMa, JIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOHTab,
paguyc aToma, XUMHAYECKasi CBSI3b, MOJISIPHASL M HEMOJISIpHAsT KOBAJIEHTHAs
CBA3b, MOHHAsl CBSI3b, MOH, KaTMOH, AHWOH, PacTBOpP, MaccoBas IOJs
BelIeCcTBa (MPOIEHTHAsI KOHLIEHTPAIUsi) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHITUH U
NPUMEHATH 3TH HOHITUS NIPU ONUMCAHUM BEUIECTB U UX MIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS (HOPMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

e ONpENENSATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX,
CTeNEHb  OKUCJIEHHUS  JJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJIC)KHOCTh BELIECTB K OIPEACIEHHOMY KIIACCy COCAWHEHUN II0
dbopmymnam, BHUJ XUMHYECKOW CBsi3W (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHECHUSAX;

e packpbeiBaTh cMbIca Ilepuonnueckoro 3akona [J[. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE IIEPUOJUYECKONM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT MX IMOJOXeHus B llepmogmueckoit cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEHIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIAPHOTO YYE€HUsI, 3aKOHAa ABOTaapo;

e ONHUCHIBATH M XapakTepuszoBaTh TaOaMuHyt0 (opmy Ileprogndeckoit
CHCTEMBl XUMHMYECKUX OJJIEMEHTOB: pa3jinyaTh [OHATUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobounast noarpynna (b-rpynmna)», Maneie u
OOJBIIME MEPUOJIbI, COOTHOCUTh OOO3HAYEHHMs, KOTOpPbIE HMEIOTCS B
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K

tabiuue «llepmoanueckas cucrema xumuueckux asnemento J[. WM.
MeHnpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTAB U 3apsf sAapa, O0LIee YUCIIO DJIEKTPOHOB
U pacrpeieieHHe UX MO IEKTPOHHBIM CIOSM);

KJIacCU(ULIHUPOBATh XUMUUYECKUE AJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YMUCIy U COCTaBY YYacCTBYIOIIMX B PEaAKIUU
BEULIECTB, MO TEIIOBOMY 3D DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, NOJATBEpkKAas OTMCaHUE npuMepamMmu
MOJICKYJISIPHBIX YPaBHEHHU COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUA;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHHMS XUMHUUYECKUX TIpEeBpallleHuid B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJIIO XHUMHYECKOTO »dJeMeHTa 1o (dopmyre
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMHUECKOHN pPEeaKIny;

PUMEHSATH OCHOBHBIE OTEPAIIMH MBICITUTEILHON NESITEIHPHOCTH — aHAJN3
U CUHTE3, CpaBHEHHUE, 0000IIeHHEe, CUCTeMAaTU3aIuIo, KiacCu(UKaIuio,
BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€M — IJI1 U3Y4YEHUS CBOMCTB
BEIIECTB M XUMHYECKHX PpEAKLUUN, ECTECTBEHHO-HAy4YHbIE METOMBI
NMO3HAHUSI — HAOJIOICHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh  NIpaBWJiaM  [OJb30BaHUA  XUMHUYECKOM  TOCylod W
7a0bopaTopHBIM O0OPYJOBAaHUEM, a TaKKe TpaBuUiIaM oOOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHUI0 W COOMPAHUIO
ra3000pa3HbIX BEMmIeCTB (BOAOPOJA M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JOJE€ PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  HKCHEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB  IIEJIOYEH M  KUCIOT C  TOMOUIBIO
UHANKATOPOB (JTakmMyc, peHondTasent, METHIOPAHXK U IPYTHE).

KOHIy 0OyuyeHHs B 9 KJjacce MpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX TMOHATHH: XUMHUYECKHUMN
3JIEMEHT, aTOM, MOJIEKYJIa, WMOH, KaTHOH, AHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKUCJICHUS, XUMHYECKasl PEaKIys, XUMUYECKas CBS3b, TEIJIOBOM A eKT
peaKkiuM, MOJIb, MOJIIPHBIH  00BEM,  PAcTBOpP,  DJIEKTPOJIUTHI,
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HE3JICKTPOJIUTHI, 3JEKTPOJUTUYECKAsT AUCCOLMAIUS, PEAKIUH HOHHOTO
oOMeHa, KaTaliu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe U
HEOOpaTUMBbIE PEaKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIHHBIE PEAKIUH,
OKHUCJIUTENh, BOCCTAHOBHUTEIb, OKHCIECHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTepHOCTh, XUMHUECKasl CBS3b (KOBAJICHTHAs, MOHHAs,
MeTaJUIM4ecKas), KpHUCTa/UIMuecKas pemeérka, KOPpO3Hus METaJlJIOB,
CIJIaBbl, CKOPOCTb XMMHUYECKOW pEAKUHUH, MPEIEeIbHO JTOMyCTUMAs
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
MPUMEHSTH 3T TOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUIA;
UCIIOJIb30BaTh XUMUUYECKYI0 CHUMBOJIMKY JUIsl COCTaBlieHHs (popMyn
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIUii;

ONPEAESATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB
B COCIUHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
onpeseIEHHOMY KJIacCy COCAMHEHHMM 1Mo ¢GopMynaM, BHJ XUMHYECKOM
cBs3U (KOBaJICHTHAs, WOHHAS, METAIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3apsi/i MOHA TI0 XUMHUUECKON (hopMylie, XapakTep cpe/ibl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCIMHEHUM, TUIT KPUCTALIMYECKOM
PEETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMbIca Ilepunoamueckoro 3akona J[[. M. MeHnneneeBa u
NEMOHCTPUPOBATh €ro IOHUMAaHHE: ONHUCHIBATh W XapaKTepU30BaTh
Tabinunyto ¢opmy I[leprnonuueckoit CUCTEMbl XUMHUUYECKUX DJIEMEHTOB:
pasuuaTh TOHSTHS «TJaBHas moarpymnmna (A-rpymnma)y H «moO0odHas
noarpynmna (b-rpymma)», manble W OoNbIIME TEPHOIbI, COOTHOCUTH
0003Ha4YCHUsS, KOTOpPhIE HWMCIOTCS B TIEPUOJMYCCKON TaOmuIEe, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHHUS aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COocTaB W 3apsia  sapa, oOIIee YHUCIO JJIEKTPOHOB H
pacmpeneieHue WX IO OJCKTPOHHBIM CIIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB M UX COCIUHEHUN B
npejenax MajblX MEPUOJOB U TJIAaBHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKUE AJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YHCIy M COCTaBY YYacTBYIOIIMX B pPEAKIUU
BEIIECTB, MO0 TEIUIOBOMY 3(PPeKTy, IO H3MEHEHHUIO CTETICHEW OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W crenu(puuecKkne XUMHYECKHUE
CBOMCTBa MPOCTBIX W CIIOXKHBIX BEIIECTB, MOJATBEPKIAsd OMNHCAHUE
pUMepaMHi MOJICKYJISIPHBIX MU MOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIHl;
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COCTaBIIATh YPaBHEHUS DJICKTPOJMTHUYECKOW JTUCCOIMAIMHM KHCIIOT,
LIEJI0YEH U COJICH, IOJIHBIE M COKpalllCHHBIC YPAaBHEHUS pEaKLUN
MOHHOTO oOMeHa, YpaBHCHHUS  PEaKIni, MTOATBEPIKIAIONITUX
CYIIIECTBOBAHUE TECHETUYECKOH CBSI3M MEXKIY BEIIECTBAMH DPa3THYHBIX
KJIACCOB;

pacKphIBaTh CYIIHOCTHh OKHCIMTEIbHO-BOCCTAHOBHTEIBHBIX PEAKITUN
MOCPEICTBOM COCTABJICHUS DJIEKTPOHHOT'O OanaHca ATUX peaKIuii;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHWS XUMUYCCKUX MPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO JJeMeHTa 1o (dopmylie
COCIMHEHH S, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKON PEaKIUH;

coONoaTh  MpaBWiIa  TOJL30BaHUS ~ XMUMHUYECKOW  TOCYyIOW U
nabopaTopHbIM OOOpYJIOBaHHMEM, a Takke TMpaBuiaa oOpalieHust C
BEIICCTBAMH B COOTBETCTBHM C HWHCTPYKIIMSAMHU 110 BBITIOJIHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHIO W COOMPAHHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOAUTh  PEAKIUH, TOJITBEPXKAAIONINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OIMBITHBIM MYyTEM XJIOPHUA-, OPOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, CUIMUKaT-, CyJIb(ar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHUS U WOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIC OTEPALMU MBICTUTEIBHON JACSITEIIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3AINIO, BBIABICHHE
IPUYUHHO-CIICJICTBEHHBIX CBS3€H — [IJI1 M3Y4YEHUS! CBOWMCTB BEIIECTB U
XUMHYECKUX PEAKIMH, €CTeCTBEHHO-HAYYHBbIE METOJbl TIO3HAHUSI —
HaAOJIIOICHNEe, M3MEpPEHNe, MOACIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
L ): ]
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaKiuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK
' 00 oKcHmax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
' U COJIAX https://m.edso0.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUHN
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[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
Xumug b.

3.2 OKHCH;;;;:HCOB_B 8 1 bubamorexa [OK

https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC pCAKIINN
bubmmoreka [{OK
Hroro ro pasexy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 Bubnuorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68 4

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
11 [ToBTOpeHue u yriuyoneHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 :meﬁeHTml: VA-Ir) nbl. A30T, ¢ocop u ux 7 1 bubmmorexa [JOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Wroro mo pazneny 25
Pazgen 3. Mera/sibl M HX COeIMHEHUA
. bubnuorexa [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiimme MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B oBeKa 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B AKHSHH ST https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero H3Y4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTa 02.09.2024 | https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOparteHus ¢ 1ab0paTOPHBIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pasneneHus cMecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
: N PUMEp 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJCHyIH 20.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXXHBIE BElleCTBa 1 bubmmorexa [IOK
P - 27.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubnuoreka [IOK
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30.09.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTAaBa BEIICCTB.
10 Xumudeckas popmysia. BaneHTHOCTh bubmorexa HOK
pMyIIa- 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTEBHAS MOJIEKYJISIpHAS Macca 07.10.2024 | https://m.edsoo.ru/ffod323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMHUYecKasi peaxius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBUs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIuit 21.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BCIIICCTBA IO YPABHCHUSAM XUMHYCCKHUX bubmorera [JOK
B . P 08.11.2024 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMUueCcKuX peakiinii
18 (coennHEHMS, PA3JIOKEHUS bubmmorexa [IOK
8 P ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IIeHIE 1 bubmmorexa [JOK
H AHCT. Hvl 15.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme 1 bubnuoreka [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUI) 18.11.2024 | https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kucinopoa — 3jieMeHT U bubmoreia HOK
Ayxa. polt 22.11.2024 | https://m.edsoo.ru/ff0d448e
npocroe BeiecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
22 KHuCI0poia (peakiuyu OKUCICHUS bubmorexa LHOK
poxa {p ’ 25.11.2024 |  https:/m.edsoo.ru/f0d4614
ropenue). [lonstue 00 oxcuaax
Crioco0Bbl MOJIYUEeHUS KUCIIOPOa B
23 jaboparopuu ZIIIH OMI)IIHJ'ICHpHOI:)TI/I bubmmorexa [TOK
patop P ' 29.11.2024 |  https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoit a3 ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 02.12.2024 | https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
To o (He 0 eTaH).
25 3arH J;izelge(iz’ ¢ aﬂiélotloéb?zzro bubmorera [IOK
P HyXa, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u codbupanue KUCIopoaa bubmorexa LOK
yi . p poaa, 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpocToe bubmuorexka [JOK
BelecTBo. Haxosxienue B nmpupoie 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubnuoreka [JOK
BoJiopona. IIpumenenune Bogopoaa 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 TToHaTHe 0 KUCIIOTAX U COJISIX bubmorexa LOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOIOPOIA bubmoreia HOK
i onp HOPOAR, 27.12.2024 |  https://m.eds0o.ru/ff0d4f42
W3YYCHHE ero CBOHCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorazapo 13.01.2025 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KOJIMYeCcTBa
33 BEIIIECTBA ra3a I10 €ro N3BECTHOM bubmiorexa HOK
HI . Y 17.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucienus 006EMOB ra3oB 10
34 ABHEHHIO PeaKI[MHM Ha OCHOBE 3aKOHa bubmorexa HOK
P . peakt B 20.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJBI 24.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsaTre 00 bubmuorexa [JOK
WHJIMKATOpax 27.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimenHbie
37 H HI;HaCBIpeHHBIIC) aCTBOPEI B bubmorera [IOK
B P pEL 31.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTrueckast pabota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeneaEHHON MaCCOBOM JI0JICH 03.02.2025 | https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme 1 bubnunoreka [JOK
«Kucnopoxa. Bomgopoa. Boga» 07.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIAaTypa 10.02.2025 | https://m.edsoo.ru/ff0d664e
41 [Tonmyuenune u XuMHU4ECKHE CBOWCTBA Bu6mmorexa LIOK

https://m.edsoo.ru/ff0d664e
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KHCJIOTHBIX, OCHOBHBIX U aM(i)OTepHBIX

14.02.2025

OKCHJIOB
42 OcHoBaHwusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa 17.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUI 21.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa 24.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue n XMUMHUYECKHE CBOKWCTBA bubnuorexa [JOK
KHCIIOT 28.02.2025 | https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnoco((SLII) nlz)nyq)enm XI/IMI/I‘IZSKI/I@ bubmorexa [TOK
N ’ 03.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHIX 07.03.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MKy KiaccamMu bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM 10.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o00IIeHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HaHUU 14.03.2025 | https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCH(I))BHLIG KJ'IIZICCLI HEOPraHUYECKUX 1 Bubmmorexa LIOK
. 17.03.2025 | https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKU KIACCH(PUKAITUU
51 XI/II\I/)[HH:CK;X BHCMCHT(():; l(?IOH;II;I/Ie 0 bubmmorexa [JOK
21.03.2025 | https://m.edsoo.ru/00ad9ffa

rpyimax CXOAHbIX 3JICMCHTOB
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[Tepuonnueckuii 3aKOH U

52 [lepuoanueckast cucTeMa XUMHAYECKUX bubmorexa [JOK
pHOA 24.03.2025 | https://m.edsoo.ru/00ada52¢c
anemeHToB JI. 1. Meneneera
53 I1eproasl, TPYIIIBI, ITOATPYIIIIEL bubnmorexa LOK
PHOJIbL, TPYHIIRL, HOATPYL 28.03.2025 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otombl 07.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
55 aToMOB dJeMeHTOB Ilepuoanueckoit bubmmorexa [TOK
PHOA 11.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Nepnomngeckoii cucreme /1. U. 14.04.2025 | https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproandeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. [1. bubnuoreka [IOK
N. MengaeneeB — y4€HbIH, Me1aror u 18.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIEeKTPOOTPHUIIATEIILHOCTH ATOMOB
58 XUMHYECKUX DJIEMEHTOB/ bubnmorexa [TOK
N 21.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepodHas padoTa
59 HNonnas xumuueckas cBs3b bubmnorexa [IOK
25.04.2025 | https://m.edsoo.ru/00adac34
60 KoBaneHntHas nosisipHas XuMuueckas bubnunoreka [JOK
CBSI3b 28.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBS3b 02.05.2025 | https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 Crenery okHCICHuA L 05.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu 12.05.2025 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
o4 OKUCIHTEIN  BOCCTAHOBHTCIIH 1 12.05.2025 https://m.edsocI)_.[ ru/00adb076
KonTt 0
65 | «Crpocme srows, Xommrscosin 1 s bubmorexa LIOK
16.05.2025 | https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3alUs 3HAHUH 16.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTEMAaTH3aIUs 3HAHUH 23.05.2025 | https://m.edsoo.ru/00ad9ch?2
68 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCTEMATH3AIUS 3HAHUI 23.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUH

2 CBOMCTB XUMHUYECKHX DJIEMECHTOB 1 bubmorexa [TOK

. 05.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUM 16.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuueckux 1 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 bubmorexa HOK
Peari. 23.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecuH. DakToOpPbI, BIUSIONINE 1 Bubmmorexa LIOK
P ’ PBL B 26.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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I10JIOKEHHE XMMHYECKOTO
paBHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peaxiuu 30.09.2024 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 ncconuarmy. CHIbHBIE U CIIa0bIE bubnmorexa LHOK
g HHATH. 03.10.2024 | https://m.edsoo.ru/00adcd68
AEKTPOJIATHI
11 MonHbIe ypaBHEHNS PEAKIIUN bubmmorexa [IOK
yp peaxtt 07.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 JIEKTPOJIMTHICCKOM 10.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLIHAIINT
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBICHUI 00 bubmorexa LOK
ped . 14.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIHT
14 ITonusarue o ruaponse conen bubmnorexa [TOK
P 17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
3HAHUH 21.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX Bubmorexa OK
p 24.10.2024 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 mo teme
17 «DIIEKTPOSIUTHYECKAS TUCCOIINALINS 1 Bubmorexa OK
p g HHATHA: 07.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. Bubmmorexa LIOK

https://m.edsoo.ru/00addfe2
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XUMHYECKUE CBOMCTBA HA IPUMEPE

11.11.2024

xJjiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKUE CBOMCTBA, MOTYyYCHUE bubmorexa HOK
> HOTYHEHHIE, 14.11.2024 | https://m.eds00.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[Tomy4yeHne COJITHON KUCITOTHI bubmorexa HOK
yi . N ’ 18.11.2024 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB
Berurcnenus o ypaBHEHUSAM
21 XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3 bubnmorexa [JOK
P ’ 21.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-Trpymisr 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
93 Haxoxnenue cepbl u €€ coeTMHeHUN bu6mmoreka [IOK
B NpUpoie. XUMHUYECKHE CBOMCTBA 28.11.2024 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
(bu3HYecKre 1 XUMUYECKHUE CBOKMCTBA 02.12.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
25 (bU3UYEeCKHEe U XUMHUYECKUE bubmorexa HOK
. 05.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIIUH, JIeKAIIHNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 09.12.2024 | https://m.edsoo.ru/00adec8a

OKPY’KAIOILIEN Cpellbl COEAUHEHUSMU
cepbl
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Briuncienune MmaccoBor 10U

bubmuoreka [JOK

21 BBIX0/1a TIPOJIyKTa PEAKLUU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
28 VA-rpynmsl. A30T, bubnuorexa [JOK
pacmipocTpaHeHue B IPUPOJIC, 16.12.2024 | https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero ¢usnueckue u
29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK
’ 19.12.2024 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHUE ero bubmorexa [TOK
N 23.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XMMHYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX
32 ynoOpeHuit. XuMu4ueckoe Bubnmorexa [JOK
. 13.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeua pocdopa (V) u
33 Q)ocgo;)Haﬂ KI/I(?J‘I((l))Ta,q)(bI/II)BI/I(‘IelKI/Ie u bubmorexa HOK
. 16.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnuoreka [JOK
3arpsi3HeHue NPUPOJHON CpEIb 20.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
35 VYrnepon, pacnpocTpaHeHUE B bubnunoreka [JOK
npupoje, Gu3nyeckre U XUMHUECKHUe 23.01.2025 | https://m.edsoo.ru/00adfd9c
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CBOICTBa

Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmmoreka [{OK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 27.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriepoaa (IV)
37 VYroapHas KucioTa U €€ Cou bubmmorera [JOK
30.01.2025 | https://m.edsoo.ru/00ae006¢
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KadecTBeHHast peakuus Ha 03.02.2025 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauaNbHBIE TIOHATHUSA 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O bubamorexa [JOK
06.02.2025 | https://m.edsoo.ru/00ae054e
COCTMHECHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUsI bubmmorexa [IOK
10.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5.
41 Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [JOK
1o TeMme «BakHele HeMeTallIbl U 13.02.2025 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUSDY
KontponbHas padota Ne3 mo teme
42 «BaxHeiime HeMeTaluIbl U UX 1 bubmorera [JOK
17.02.2025 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
43 METaJljI0B. MeTalndeckas CBsI3b U bubmotera [JOK
20.02.2025 | https://m.edsoo.ru/00ae103e

METaJUIMYECKass KPUCTAJUITMYECKAS
pemérka. Pu3ndyeckue CBOMCTBa
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METAJLJIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

bubmmoreka [{OK

44 C) i
HeKTpoxmfﬂquKHH b 24.02.2025 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIIOB
OOmire cnocoObl MOTyYeHUs
MeTtauioB. CruiaBel. BerauciaeHus mo
45 ABHCHHUSIM XUMHYECKUX PEaKIUM bubmmorera [JOK
P PCAKIIH, 27.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAIIIOB bubmorera [IOK
PP 03.03.2025 | https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47
[lenotrre MeTaLIb 06.03.2025 | https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 10.03.2025 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIUM ¥ MarHui 13.03.2025 | https://m.edsoo.ru/00ael15e8
50 Baxxnelmue coeTMHESHNS KaJIbIIHs bubmorexa HOK
A B 17.03.2025 | https://m.edsoo.ru/00ael15e8
51 O0001IeHNEe U cUCTEMATU3ALIIS
3HAHHUH 20.03.2025
52 JKéctkocTh BOJIBI M CIOCOOBI €€ bubmuoreka [JOK
yCTpaHEeHHs 24.03.2025 | https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "YKECTKOCTH BOJIBI M METOBI €€ bubmorexa HOK
\ 8 A 27.03.2025 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
54 AnmroMuH#i bu6mmoreka [JOK
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03.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUIPOKCHUIA 07.04.2025 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso 10.04.2025 | https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenesa (II) u xemnesa (I1I) 14.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o001meHre U CHCTEMaTH3aITHS
3HAHUHN 17.04.2025
[IpakTueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
o Teme «BakHeHIIIe MeTallIbl K UX 21.04.2025 | https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPKUT pUMecH. Beruncnenus 24.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakuu
61 O0o00IIeHNE B CHCTEMAaTH3aLIH
3HAHHUH 28.04.2025
KounTtponsnas padora Ne4 mo teme
62 «BaxkHeime MeTaJlIbl U UX 1 05.05.2025
COCTUHCHUS»
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCETHEBHOM KU3HH UeIOBEKA 08.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE Bubmmorexa LIOK

https://m.edso0.ru/00ae4270
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

OKpYKarOLIEH CpeJIbl

12.05.2025

65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIIEM 15.05.2025 | https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6o0meHnE 1 1 bubmoreka [IOK
CUCTeMAaTH3aIis 3HAHUH 19.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
cUCTEeMaTH3aIHsI 3HAHUI 22.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O60011eHIE U 1 bubnuorexa [JOK
cHCTEeMaTH3aIHsI 3HAHUI 22.05.2025 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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