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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOrO o00I1Iero oOpa3oBaHuUs
COCTABJICHA Ha OCHOBE TpEOOBaHWII K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (peiepanbHO pabodeil mporpaMMbl BOCITUTAHHUS
U C Y4YETOM KOHLEMIMU TpernojiaBaHus ydeOHOro mpeaMera «XHUMHUS» B
oOpa3oBaTenbHBIX opranu3anusx Poccutickoit denepamnmm.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LEJAX, OOIEH cTpaTeruu
oOy4eHMs, BOCHHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CpPEJICTBAMH Y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s13aTeNIbHOE PEAMETHOE COJIEp>KaHHue,
MpEeAyCMaTPUBAET PACIPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAaHUE IO
pazieiiaM M TeMaM MporpaMMbl IO XHUMHH, OIpPEAEseT KOJUYECTBEHHBIC WU
KaueCTBECHHbIC XapaKTePUCTUKU COJIep>KaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEIbHOCTh M3YYECHHSI XUMHHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTUKM y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarommxcs, OMNpeaeiasieT BO3MOXKHOCTH TpeaMera st
peanu3aiuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIhLHOMN
IpOrpamMMbl Ha YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTataMm 0O0y4eHHUs XUMUW Ha YPOBHE 1ieJiel U3yueHus MpeaIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JESITEIIBHOCTH OOY4YaloIIerocss MO OCBOCHHIO
y4e0HOTO COoIepKaHUSI.

3HaHUWE XWMHUHU CIY)KUT OCHOBOW st (OPMUPOBAHMUSI MHPOBO33PEHUS
oOy4aromierocsi, ero MpejcTaBiICHUN O MaTEpPUAIbHOM €IUHCTBE MUPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMbIE€ XUMHEH MPEACTABICHHUS O B3aUMOMPEBPAIECHUIX
DHEPrud M 00 HSBOJIONUU BEUIECTB B MPUPOJE, O MyTIX PEIICHUS TI00ATBHBIX
npoOJjieM YCTOMYMBOTIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPIETHUUYECKOMH,
MUIIEBOI U KOJOTMYECKON 0€30MacHOCTH, TPOOIEM 3PaBOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3aluyd  BO3MOXKHOCTEW JJii  CaMOpa3BUTUS WU
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111Iel U (PyHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (QOPMHUPOBAHKUE MBIITUICHUSI K TBOPUECKUX CTIOCOOHOCTEMH
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOM Y4eOHOW  JESTEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKMX YMEHUM, HEOOXOIUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK M B TPO(PECCUOHATILHON IeITeTbHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI
LETIOCTHOTO B3MJIsiAa HA €IMHCTBO NPUPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
ATanoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH O0Yy4arOIINXCS;



crocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPO/JIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YyJarOITUXCS.

JlanHble HampaBieHUS B OOYyYEHHH XHUMHH OO0ECIEUMBAIOTCS CIEHU(pUKON
COepKaHMsl  Yy4eOHOrOo  TpeAMEeTa, KOTOPbIA  SIBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKM XMMHUU Ha OMpPENeEHHOM dTane e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00I1Ier0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHSATHI
OpTraHUYECKON XUMUH.

CtpykTypa coiep>kaHus MPOTpaMMbl MO XUMHH CHOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 mnoaxoja K e€ m3yueHuro. Coaep:KaHHE CKIIAJIBIBAETCS U3 CHCTEMBI
MOHSATUM O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XUMUYECKOU
peakiuu. OO0€ OSTU CHUCTEMbl CTPYKTYpPHO OpPraHM30BaHbl MO MPUHLMUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX IMPEACTABICHUI
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akoHa /[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMHMU;

— YYEHUS O CTPOEHHUH aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 DICKTPOJUTUYECKON JAMCCOLMAIMM BEIIeCTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE SMIUPUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K IPYTrOMY, BBITIOJHSIST (DYHKIIMUA OOBSICHEHUS U IPOTHO3UPOBAHUSCBOMCTB,
CTPOCHUS U BO3MOXKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MOJTYyUYECHHS N3y4aeMbIX
BEIIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (OPMUPOBAHUIO
IIPEJICTABJICHNS O XUMUUYECKOW COCTABIIAIOIICH HAYYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOUIEHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHBIX TpenMeToB: «OKPYKAIOMUN MUDPY,

«buonorus. 5—7 xknacce» U «Pu3MKa. / KIaccy.

[Ipy wu3ydyeHUH XUMHUU TMPOUCXOAUT (POPMUpPOBAHWE 3HAHUNW OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JEATEIIbBHOCTH 4YE€JOBE€Ka M KAaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUN — BaXKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX TOJIOKESHUM,
JOCTYITHBIX 00OOIIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAyKH, B



OpUOOIIEHUM K HayyHbIM METOJaM IIO3HaHWs IpU M3YyYEHUU BELIECTB U
XMMHUYECKUX pEaKUUi, B (OPMHUPOBAHUM U PA3BUTHUU [MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Yy4e€OHO-NO3HABAaTENbHOM H y4eOHO-HCCIIEO0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHUHM TMpaBHJI 0€30MacHOro OOpalleHusi ¢ BEIIECTBAMU B
MOBCEIHEBHOM JKHU3HH.

[Ipu n3yuyeHun XMMHHU Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUsI BaXKHOE
3HaYeHHE MPUOOPENH TaKKe [ENH, KaK:

— (OpPMUPOBAHHME HHTEIJIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIbHOMY IPUHSATUIO PELICHUM,
CHOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM >KU3HH;

— HampaBJCHHOCTb OOy4YeHHMs] Ha CHCTEMAaTH4YEeCKOE€ MpPHOOIIECHUE
oOyJaromuxcss K CaMOCTOATEIbHOW I03HABATEJIBbHOW JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (GOPMUPYIONIUM MOTHUBAILMIO U PaA3BUTHUE CHOCOOHOCTEH K
XUMHUU;

— obecrieyeHne ycloBUl, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW AESITENPHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETECHLMH), UMEIOIIUX YHHUBEpPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEld (YHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBACHATP M OLICHUBATh SIBJICHUS
OKpPY’KaOIIIer0o MHUpa, WCIOJIb3Ys 3HAHWUS U OTBIT, MOJyYEHHBbIC MPH H3YUCHHUH
XUMHH, IPUMEHATh UX TPU PELICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue 'y oOydallUXCs TyMaHUCTUYECKUX OTHOUICHMH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKUX 3HaHUM 711 BbIPAOOTKH 3KOJOTHYECKH
1€JeCO00pa3HOro TMOBEAECHUS B OBITY W TPYAOBOW JAESATENBHOCTH B UEIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPY>KAIOIIEel IPUPOIHON Cpebl;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIUTAaHMIO HA OCHOBE YCBOEHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MUIS M HAMPABICHHOCTH AAbHEHIIIETO
oOy4eHwUs.

OO1ee yncio 4acoB, OTBEACHHBIX ISl M3yUEHUSI XUMUU Ha YPOBHEOCHOBHOTO
obmero obpazoBaHusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 Jaca B
Hezeno), B 9 kimacce — 68 yacos (2 yaca B HEIEIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHS

[Ipeamer xumun. Posib XUMHM B KW3HHU YellOBeKa. XUMHUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3NYECKHE CBOMCTBA BEIIECTB. ArpEraTHoe COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HaHUS B XMMUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3eIieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHO-MOJICKYJIIPHOE YYEHUE.

Xumnyeckas popmyia. BaaeHTHOCT aTOMOB XUMUYECKUX AJIEMEHTOB.3aKOH
IIOCTOSIHCTBA CcOCTaBa BemecTB. OTHOCUTENBbHAS aToMHas macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasi Macca. MaccoBasi 0711 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMoCBsi3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacu€tel mo Qopmynnam
XUMHUYECKUX COETUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKasi peakusl U e€ MpUu3HaKu.
3aKOH COXpaHEHHs MacChl BElIECTB. XUMHUYecKue ypaBHeHus. Kiaccudukanms
XUMHUUYECKUX peaKuii (COeUHEHUs, Pa3JIOKEHUsI, 3aMEIIICHHS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJ0M, MpaBuiIaMHu paboThl B JJaOOPaTOPUH U
npuémMamu oOpaieHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OMHMCAHHE
(du3nuecKkux CBOMCTB 0Opa3lloB HEOPraHMYECKUMX BEIIECTB, HAOIIOACHHE
¢u3nueckux (IJJaBJIE€HUE BOCKA, TasHHE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIUS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHHE
MEJTHOM MPOBOJIOKH, B3aMMOJICHCTBUE MeJia C KUCIOTOM) SIBICHUMN, HAOII0IeHUE U
OMKMCAHWE TPU3HAKOB MPOTEKAHMS XUMHUYECKUX peakiui (pasioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJIOPUIAOM Oapusi, pa3iokeHUEe THIPOKCUAA
menu (I1) mpu HarpeBaHuM, B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM cosid meau (11),
U3yYEHHE CIOCOOOB pa3/ieIeHus CMecel: ¢ MOMOUIbI0 MarHura, (uiIbTPOBaHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTtorpadusi, IpoBeIeHNe OYUCTKU TMOBAPEHHOM
COJiM, HaOJIOJEHWE U  ONHCAHME  PEe3yJIbTaTOB  IMPOBEJECHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3JIaHUE MOJENEe MOJIeKY
(I1IapOCTEPKHEBBIX ).

BaskHeiinmue npeacTaBuTe M HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — 3J€MEHT UM IpOCTOe
BemiecTBo. Haxoxnenwe kuciopojna B MpHpPOAE, (PU3NUECKHE U XUMHUYECKHUE
cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue kucnopona. CrocoObl



MOJIyYeHHUs] KHUCIopoja B JabopaTopud U MpomblluieHHOCTH. Kpyrosopor
KHclIopoja B npupojie. O30H — ayioTponHasi Mo (UK KUCIOPO/Ia.

TeroBoit 3 PexT XUMHUECKOW peakin, TEPMOXMMHYECKUE YpPaBHEHMS,
9K30- M JIHAOTEPMHUYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arpsi3HCHUE
BO3lyXa, yCHJICHHUE TAapHUKOBOTO A (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bopopon —sneMenT u npocroe BemiecTBo. Haxoxienue Bogopoia B mpupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMNCTBA, MPUMEHEHHE, CITOCOOBIOMydeHus. KuCIoTh
Y COJIH.

Monspabsiii  00bEM ra3oB. Pacdy€Tel 10 XMMHYECKUM YPaBHCHHSIM.

dusnyecKkre CBOMCTBA BOJIbI. Boja kak pactBopurelb. PacTBOpEI.
HacpilieHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEMIECTB B BOJIE.
MaccoBas 10Jis BEIIECTBA B pacTBOpe. XUMHUUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponp pacTBOpoB B NpUpOJE U B KU3HH 4elOBeKa. KpyroBopoT BOJbl B MPHUPOJE.
3arps3HeHne NpUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHeHuit. Oxcuawl. Knaccuduxanuys
OKCUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCJIOTHbIE, aM(oTepHbe) U
HecosieoOpaszyromue. Homenknatypa oOkcuIoB. Pu3nyueckue W XUMHUYECKUE
CBOMCTBA OKCUIO0B. [loiryuenne okcuaos.

OcHoBanusi. Knaccudukaruss oOcCHOBaHUW: IIENOYM W HEPACTBOPHUMbBIC
ocHoBaHuA. HoMmenknatypa ocHoBaHuil. DHU3WYECKHME M XMMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenkmnarypa kuciaor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTM MetawuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknarypa coseil. @U3nUecKne U XUMUYECKHUE CBOMCTBA COJICH.
[Tonmyuenue coien.

['eHeTnyeckas CBS3b MEXKIY KIaCCAMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuyeckuui IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3/yXeE, MTOIYUEHHUE,
coOupaHue, pacno3HAaBaHWE U W3YYEHUE CBOWCTB KHCIOPOJa, HAOIIOACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCIOPOJOM U YCIOBHSI BO3HUKHOBECHHUS H
npeKpanieHus ropeHus (rmoxkapa), 03HaKOMJICHHE ¢ 00pa3iiaMy OKCUI0B U OTTUCAHUE
WX CBOICTB, IOJIyYCHHE, COOMpaHUE, paclio3HABaHUE M U3YYCHHE CBOMCTB BOJIOPOIA
(ropenue), B3aumojeicTBue Bomopoma ¢ okcuaom Meau (1) (Bo3moxkHO
MCITI0JIb30BAaHUE BUIEOMATEPUAIIOB), HA0IIOIeHHE 00Pa3I0OB BEIIECTB KOJTUYECTBOM
1 wmomb, wucciemoBaHWe OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MAaCCOBOU AOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIECUCTBHE BOJbI C MeTallaMu (HaTpUEM U
KaJIblieM) (BO3MOXXKHO HMCIOJIb30BaHUE BHJIEOMATEPHAIIOB),



uccieoBaHue 00pa3lloB HEOPraHMYECKHX BEIIECTB PA3jIMYHbIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U LIEIOYEH,
u3ydeHue B3aumoiercTBus okcruaa Meau (1) ¢ pacTBopoM cepHOM KACIOTHI, KHCIIOT
C METaJUlaMH, peaKUUil HEUTpalIn3aluuy, MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITCCHEHME OJHOTO MeTajula JpYrMM W3  pacTBOpa COJIM, PEUICHUE
DKCHEPUMEHTANIBHBIX 3aJa4 10 TeMe «BaxkHeline Kiacchl HEOPTraHUYECKHUX
COECTMHEHUI.

Iepuonnuecknii 3akon u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsi CBA3b.
OxHCcANTETILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCU(PUKAIUKM XUMHYECKUX 3jieMeHTOB. I[lonsitue o
rpynmnax CXOAHBIX JJIEMEHTOB (IIEJIOYHbICE W MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yr0T aM(pOTEPHbIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepuognuecknii 3akoH. [lepuoanueckasi cucreMa XMUMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. KopoTkonmepuogHas W JJIMHHONEpHOAHAs  (QOPMBI
[Tepunonnueckoit cucrembl xumuuecknx smemeHToB . M. Menneneesa. [leproabl
u rpynibl. DU3nyecKkuii CMBICT NOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI
AJIIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX szep. M3oTonsl. DnekTponbl. CTpoeHUe
AJIEKTPOHHBIX ~ 000JI04eK aToMOB  TMepBbIX 20 XWMHUYECKMX  3JICMEHTOB
[lepnognueckorn cucremnl [[. M. MenneneeBa. XapakTepUCTHKa XUMHYECKOTO
AJIEMEHTA 110 ero noJiokeHuto B [lepuoanueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTU M3MEHEHUs paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJTMYECKUX U HEMETAJUIMUYECKUX CBOMCTB IO IPYIINaM U MEPUOJIaM.

3nauenue [lepunoanueckoro 3akona u llepuoanueckoi CUCTEMbI XUMAYECKHAX
DJIEMEHTOB IS pa3BUTUS Hayku WU npaktuku. J[. M. MennmeneeB — yd€HbIN U
IpaKIaHUH.

Xumuyeckasi cBA3b. KoBajlieHTHasi (MOJIIpHAsT W HEMOJSIpHAsA) CBA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX 311€EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  PEAKILHUU.
[Ipornecchl OKUCIEHUS U BOCCTAaHOBICHUSI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lioB BEIECTB METAJIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCUIA IMHKA C pPAacTBOpAaMHU KHUCJIOT M IIEJIOYeH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUil
(ropenue, peakunuy pa3aoKeHUs, COEAUHEHUS).

Mesicnpeomemnmnuie céazu



Peanuzanus MeXNpeaMEeTHBIX CBA3EH MNpU W3YYEeHUU XUMHH B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAYyUHbIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOLIIUXCS CUCTEMHBIMU JIJIsl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTI'O [IUKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHUS: HAYYHBIA (DaKT, THUIOTE3a, TEOPHs,
3aKOH, aHaJu3, CHUHTE3, KilaccuPuKkanusi, TMEepPUOJUYHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHKE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKIIUI, U30TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYCCKUN 3apsjl, BEIIECTBO, TEJO, O0BEM,
arperaTHoe COCTOSIHUE BENIECTBA, ra3, (QPU3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, COJIHIIE.

buomnorus: oTocunTes, npixaHue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TOPOIbI, TTOJIE3HbBIE
HCKOMAaEMbIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XUMHMUYeCKas peaKkuus

[Tepuognuecknii 3akoH. [leproguyeckas cucremMa XUuMHAYECKUX AJIEMEHTOB /.
N. Menneneea. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XUMHUUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KA, KIS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIOKEHHEM »3iieMeHTOB B Ilepuoauyeckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKON CBSA3U. THUIBI KPUCTAJUIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKUA U
BHJAa XUMHYECKON CBSA3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K pa3IM4YHBIM KJacCaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccuduxanys XuMUYECKUX PEeaKIUi MO pa3IMYHbIM IPU3HAKAM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TeruioBoMy 3¢ dexTy, 1o
W3MEHEHUIO CTEMEHEW OKHMCJICHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U IHJAOTCPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUSI.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTHe 00 OOpaTHUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. Ilonstue o karanuse. [lonaTue 0 xumMuueckoM paBHOBeCUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XUMHUYECKOM peakuuu M TOJOXKEHHE XHUMHUYECKOTrO
paBHOBECHSL.

OKHCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAaKIMH,  DJJCKTPOHHBIA  OayaHc
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBbHOU peakiinu. COCTaBIeHUE YpaBHEHUN



OKHUCIIMTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUHA C  HCIOJB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 2IEKTPOIIMTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HENIEKTPOIUTHI.
KartnoHnsl, aHMOHBI. MeXaHW3M IJUCCOLMALIMM BELIECTB C Pa3jJW4HBIMA BHUIAMU
XUMHUecKo# cBsizu. CTenenpb aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIUTHI.

Peakuiun noHHoro oOMeHa. Y ClIOBHS MPOTEKaHUS peakluii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIEHHbIE HOHHBIE YypaBHEHHWs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUHN 00 3JIEKTPOIUTUYECKON AUCCOLMALINY.
KauecTBeHHbIE peakuy Ha HOHBL. [IoHsATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPHUCTAUIMYECKUX PEUIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOKHBIX BEILECTB
(XJopuaa HaTpHsl), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEaKIIMUOT
BO3JICHCTBHSl  pa3IMYHBIX  (DAaKTOPOB, HCCIEIOBAHUE  AIIEKTPOIPOBOJHOCTH
PacTBOPOB BELIECTB, IPOLECCA JUCCOLUALIMN KUCIIOT, IEI0YEH U CoJIel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MATEPHANIOB), MPOBEACHUE OMIBITOB, WLIOCTPUPYIOIIUX
NPU3HAKM TPOTEKAHWS pPeakuuid HOHHOTO oOmeHa (oOpa3oBaHuE OcCajKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJbI), OMNBITOB, WILTIOCTPUPYIOIIMX PHUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHHE, PEaKLHMH Pa3JIoKEeHHUS,
COCUHEHMsI), paclo3HaBaHUE  HEOPraHWYECKUMX  BEIIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEAKIMil HA HOHBI, PEIICHUEIKCIIEPUMEHTAIBHBIX 3aa4.

HemeTaJyuibl 1 UX COCAUHECHUSA

OOmiasi xapakTepucTHKa rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3MUecKUe CBOMCTBA MPOCTHIX
BEILECTB — TAJIOT€HOB. XMMHUUYECKHE CBOICTBA HA IPUMEPE XJI0pa(B3auMOIEHCTBHE
C MeTajulaMH, HeMeTaulaMH, IiejaodyaMu). XjopoBoaopon. CoJfisiHas KHCIIOTa,
XAMHUYECKUE CBOMCTBA, I[IOJy4eHHUE, NpuMeHeHue. JlelctBue XxJjiopa H
XJIOPOBOJOPOJA HA OPraHU3M YeloBeKa. BakHelme XJIOpH bl 1 NXHAXO0XK/ICHUE B
MIPUPOJIE.

OO6mast xapakrepuctuka 31aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOJUPUKALIUN KUCIOPOAa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOaOpOA, CTpOeHHUE, (PU3HUecKue u
XUMHUYECKUEe CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kucnoTta, Gpu3nuecKue U XMMUYECKUE CBOMCTBA (001IMe KaK MPeICTaBUTENs
KJlacca KHCIOT M crenudpuyeckue). XUMHUUYECKHE PEaKINH, JIeKAIIue B OCHOBE
IPOMBIIIJIEHHOTO CMOoco0a MOMy4YeHHs] CEpHOM KHUCIOTHL. [IpumeHeHue cepHOil
KHCJIOThL. CONM CEpHOM KUCIOThI, KAYECTBEHHAs PEAKIIUs Ha



cynbdar-uoH. Haxoxnenue cepbl U €€ COCNMHEHUW B TNPUpoJe. XUMUUECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpefpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 NPeIOTBPAILECHHS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacIpOCTpaHEHUE B IPUPOJE,
busnueckue u xummdeckue ceorctra. Kpyrosopot azora B npupozae. AMMuUak, ero
bu3nUecKue 1 XMMUYECKHUE CBOMCTBA, MOJIy4eHHe U npuMeHeHue. Cojli aMMOHUS,
uX pU3NYECKUEe U XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJydeHHe, (PU3NYECKHe U XUMUYECKHUE
cBOMcTBa (00IIME Kak TpEACTaBUTENS Kiacca KHUCJIOT M chenuduyueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHMSI B KaUYECTBE MUHEPATIbHBIX YAOOPEHUH.
XHAMHMYECKOE 3arpsI3HEHNE OKPYKAKOLIEH Cpebl COCUHEHUSAMH a30Ta (KUCIOTHBIE
JOK]JIM, 3arpsi3HEHUE BO3]yXa, NMOuBbl M BOA0EMOB). Docdop, amioTponHbie
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Okcun gocdopa
(V) u dochopnas kuciaoTa, QU3MYECKHE W XUMHYCCKHE CBOMCTBA, MOJyYCHUE.
Hcnons3oBanue GpochaTtoB B kKauecTBE MUHEPATIbHBIX YAOOPEHUH.

OOmas xapakrtepuctuka 31eMeHTOB [VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTEIIEHU OKUCIIEHUS. YTIEpO/, AJUIOTPOIIHbIE MOAU(UKALINY,
pacnpocTpaHeHue B MpUPOAE, PU3HMUECKHE U XUMHUUYECKHE CBOMCTBA. AAcCOpOIus.
Kpyrosopotr yriepoga B mnpupoae. Okcuawsl yriaepoaa, uX (U3WYECKUE U
XUMUYECKHE CBOWCTBA, JEWCTBUE HA JKUBBIE OPraHU3MBI, I[OJyYEHUE U
MpUMEHEHHE. DKOJIOTHYECKUE MPoOJieMbl, CBsi3aHHBbIE ¢ OkcuaoM yriepoaa (I1V),
TUNoTe3a TJIOO0ATBHOIO MOTEIJICHUS KiIUMaTa, MapHUKOBBIM 3 (deKT. YroiabHas
KHCIIOTa U €€ CONu, UX (U3MYECKME M XUMHUYECKHE CBOMCTBA, MOJYyYEHUE U
npumeHenue. KauecTBeHHas peakuus Ha KapOOHaT-uoHbl. lcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJICHHOCTH U CETLCKOM XO031CTBE.

[TepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, IITMLEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yrojib, MPUPOIAHBIN Ta3, HEPTH),
INPOAYKTHl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUPax, OENKax, yriaeBojJax — U Ux
poJiM B KM3HM 4eJlOBeKa. MarepuaJbHOE €QUHCTBO OPraHHYECKHX U
HEOPTaHWYECKUX COCIMHCHUU.

Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBA, NOJy4YEHHE U
npumeHenue. CoeuHeHHsI KpeMHUS B ipupoje. OO1ue npecTaBieHus: 00 oKkcue
kpemHusi (IV) u kpemHueBoi kuciore. CUIMKATBI, UX UCIOJIL30BAHUE B OBITY, B
IPOMBIIUICHHOCTU. BakHelue CTpOUTENbHbIE MaTepuasbl: KEpaMuKa,



CTEKJIO, LIEMEHT, 0eToH, keje300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJISTHOM KHCIOTHI,
IPOBEJICHIE KAaueCTBEHHBIX PEaKIMil Ha XJIOPUI-MOHBI U HAOMI0/IEHNE TIPU3HAKOB
UX MPOTEKaHMsI, ONBITHI, OTpa)Karolme (U3NYECKHE U XUMHUYECKHE CBOMCTBA
rajJJoOr€HOB M HUX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAaHHE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE € 00pa3amMu XJIOPUI0B (TaJOreHUI0B), 03HAKOMIIEHHE C 00pa3amMu
ceppl M €€ COEIMHEHHUSIMH (BO3MOYKHO WCIIOIb30BAHUE BUIEOMATEPHUATIOB),
Ha0JII0IeHNE npolecca oOyriuBaHUs caxapa MoJl JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOI KUCIIOTHI, U3yYE€HNE XUMUUYECKUX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI,
IPOBEJCHIE KAUYECTBEHHON peaklMy Ha CyJb(haT-uOH U HAOIO/ICHUE NTPU3HAKa €€
IPOTEKAHUSI, O3HAKOMJIEHUE C (PU3MYECKHMH CBOMCTBaMU a3oTa, (ochopa u ux
COEIMHEHUI (BO3MOYXHO HCIIOJIb30BAHUE BHIEOMATEPHAIIOB), 00Opa3liaMHi a30THBIX
U GocopHbIX YAOOpEeHUH, NOSyuyeHUe, cOOMpaHue, paclo3HaBaHUE U U3yuyeHUe
CBOMCTB aMMHaKa, IPOBEJCHUE KadyeCTBEHHBIX pEaKIHMi Ha HOH aMMOHHSA U
dochaT-MOH W U3y4YEHHE NPU3HAKOB HUX MPOTEKAHUs, B3aUMOJECUCTBHE
KOHLIEHTPUPOBAHHONW a30THOM KHCIOTBI C MeIbI0 (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), HW3YYEHUE MOJENEeH KPUCTALIMYECKUX PEIMIETOK anmasa,
rpadura, (QymuiepeHa, O3HAKOMIICHHE C IIPOIIECCOM aiCOpOIMHM PacCTBOPEHHBIX
BEILECTB AKTUBUPOBAHHBIM YIJIEM K YCTPOWCTBOM IPOTHBOrasa, IIOJIY4YEHUE,
coOupaHue, paclio3HaBaHUE U HU3YyUYEHUE CBOMCTB YTJIEKHUCIIOrO ras3a, IpoBEICHHE
KAueCTBEHHBIX PEAKIIMI Ha KapOOHAT M CHIIMKAT-UOHBI U U3yUYEHUE MPU3HAKOB UX
IIPOTEKaHUs, O3HAKOMIICHHE C MPONYKUHEH CHJIMKATHOM IPOMBIIUICHHOCTH,
pElIeHrE 3KCIEPUMEHTANBHBIX 33/ad N0 TeMe «BaxHeillnne HeMeTalibl U HX
COEIMHEHHUSD.

MeTtasiibl 1 HX COeIMHEHUS

OO1ast XxapakTepHCTUKa XUMHUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUU
ux mnosioxkeHus B llepuomnueckor cucreMe xumMuueckux osneMeHtos . U.
MenpeneeBa u ctpoeHuss atomoB. CTpoeHre MeTayuioB. MeTannudeckas CBA3b U
METAJIINYECKAS KPUCTAJUIMYECKAS PEIIETKA. DINEKTPOXUMUYECKHUN PSATHANPSKECHUN
MeTaioB. duU3MUecKe W XUMHUYECKHE CBOMCTBa MeTamioB. OOmue crocoObl
noJryyeHust MeTayioB. [IoHsATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI
ux oT Koppo3uu. CriiaBsl (CTalb, UyT'yH, TIOPATIOMUHNMN, OpOH3a) U X IPUMEHEHHE
B OBITY U IPOMBILIJIEHHOCTH.

[I{esmounbIe MeTaUIBL: MOJOKEHUE B llepmoandeckon cucreMe XMMHUYECKHX
anemenToB JI. . Menneneesa, CTpoeHME MX aTOMOB, HAXOXKIEHUE B NPHUPOLE.
duznyeckre U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTtpus U Kaius). OKcuabl 1



TUAPOKCHUABI HATpud MW Kanud. [IpuMeHeHue IEIOYHBIX METAIOB M UX
COeJIMHEHUM.

IllemoyHO3eMeIbHBIE METAJIBl MarHuili W KallblUWM: TOJIOKCHHUE B
[Tepuoanueckon cucreMe xumuueckux 3eMeHToB /. 1. MenneneeBa, ctpoeHne ux
aTOMOB, HaxOXxJAeHue B npupoje. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MAarHUsId
KaJibIusl. BaxkHeiire coequHeHns Kanblus (OKCHI, THAPOKCH, COJH). XKECTKOCTh
BOJIbI M CIIOCOOBI €€ yCTpaHECHUS.

AJIIOMUHUN: TIoJ1I0’)keHUE B [leproindeckoil CuCTeME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, crpoeHne aroMa, HaxoxzacHue B npupoxae. dusnueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUA. AMGMOTEpHBIE CBOMCTBA OKCHJIA U THUAPOKCUIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB /.
. MenpgeneeBa, CTpOCHME aToMa, HAaXOXKJAEHHUE B Ipuponac. PuU3nveckue u
XUMHUUYECKUE CBOMCTBA xkeme3a. OKCUibl, THAPOKCUIBI U con xkene3a (I1) u xenesa
(1), ux cocraB, CBOMCTBA U TOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ oO0pasllaMd METa/lIOB M CIUIaBOB, HX (U3WYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXHO
HCIIOJIB30BaHNE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KIBIIUS W HATpUs C BOJOM (BO3MOXKHO MCIIOJIB30BAHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOJIE
(BO3BMOXKHO  WCIIOJIb30BAaHME  BHJACOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBEHHBIX PEAKIIMA HAa MOHBI: MarHusl, KajablMs, AIFOMUHUA, IUHKA, KeEe3a
(1) u xene3a (II1), meau (I1), HaOarOAEHNE U ONMCAHKME TPOIIECCOB OKPALTHBAHHS
IJJaMCHH HWOHAMH HATpHsl, Kadusd M KalblHsA (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB TMIPOKCHUIA ATFOMHHUS
Y THUJIPOKCHU/JIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Baxueimme
METAaJIJIbl U UX COCAUHCHUS.

XumMus 4 OKpYy:Kawiuas cpeaa

BemectBa u marepuanbl B MOBCEAHEBHOW >KWU3HU YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiuil B ObiTy. IlepBas momoIis npu
XAMUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesnbHas JOomycTUMas
KOHIIeHTpalus BemiecTs, aaiee — [IJIK). Posib xumum B pemieHun SKOJOTHUECKUX
npooiem.

Xumuueckuui IKCnepumenm:

nu3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepHuabl).

Mesricnpeomemnmnuie cea3u



Peanuzanus MeXnpeaMeTHBIX CBA3€H MNpU U3yYeHUU XUMHH B 9 Kiacce
OCYUIIECTBJISICTCS 4Yepe3 HCIMOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHATHUH, TaK W MOHATUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTIACITBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC TMOHSATHS: HAy4YHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiaccuuKaius, TEePUOIUIHOCTh, HAOIIOICHNE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEpPEHUE, MOJElb, SIBICHUE, NapHUKOBBIMI
s PeKT, TEXHOJIOT UL, MaTepUAIbI.

dwusznka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIU, H30TOIIHI,
pPasOaKTUBHOCTb, MOJIEKya, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJHUKH, JTUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KPUCTATIINYECKAS
peméTka, CruiaBbl, (U3UYECKUE BEIMYMUHBI, €IUHUIIBI U3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEPAIbHBIC
yI00pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TOPOIbI, TTOJIE3HBIC

UCKOIIaeMbIe, TOTUIUBO, BOJIHBIC PECYpCBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOILIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHHM B €IMHCTBE Y4YCOHOH H
BOCITUTATEIBHOM JEATENBHOCTH B COOTBETCTBUM C TPAJIULHOHHBIMU POCCUIUCKUMHU
COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMH, NPHUHITBIMA B
o0miecTBe MpaBUjIaMM M HOpPMaMu IOBEAEHUS U CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLIMAIIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE ~ pe3yJdbTAaThl  OTPAXKalOT  TOTOBHOCTh  OOYYArOIIMUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUMHd U
pacIIMpeHre ONbITa AESITENHbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mIaTPHOTHYECKOTO BOCTIMTAHUA '

LEHHOCTHOT'O OTHOLIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M Hay4YHOMY HacCJEIHI0O, NOHMMAaHUS 3HAYECHHUsS XUMHUYECKOW HAYKHM B KU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHON HMH(OpManuenr o
IIEPENOBBIX JIOCTM)KEHUSAX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MHUpa U 00ILIECTBA;

2) rpaskKAaHCKOT0 BOCTIMTAHUSI:

IPEACTABICHUS] O COLMAJIBHBIX HOPMAaxX M TMPABWIAX MEKINYHOCTHBIX
OTHOILIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHONM KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4yeOHO-HCCIEAOBATENbCKOM, TBOPUECKOW W JIPYruX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HONM COBMECTHOH MAESTENbHOCTU MpPHU
BBIMIOJITHEHUHM Y4€OHBIX, MO3HABATEJIbHBIX 3a/lay, BBINOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUU YUE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOITOMOIILIY B IIPOLIECCE ITOM y4eOHOM AesTeNbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJEHUE M TMOCTYNKH CBOUX TOBApHILEH C TMO3ULMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUYETOM OCO3HAHMUS MTOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHUPOBO33PEHYECKHE TPEICTABICHNS O BEIIECTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIIIOLINE
OCHOBY J/JI1 TTOHUMaHUS CYIIHOCTH HAy4YHOH KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOAbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEION, O POJIM XUMHUHM B ITIO3HAHUHU 3THUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJIECHHbBIE HA MOJYyYEHHE HOBBIX 3HAHHUW IO
XMUMHH, HEOOXOJUMbIE Ui OOBACHEHHUS HAOJIOJJaEMBIX IPOLECCOB U SIBJICHUM,
[O03HABATEJIbHOM, MH(POPMALMOHHON W YUTATENIbCKOW KYJIbTYpbl, B TOM YMHCIE
HaBBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYPON, JOCTYNMHBIMU TEXHHUYECKUMHU CpEIACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEepeC K OOYYEHHI0 W TO3HAHHWIO, JIO003HATEIHLHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €aMOOOpa30BaHUWIO, MPOEKTHOM W  HUCCIEI0BATEIbCKOU
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICEHHOCTH W YPOBHS OOYy4YCHHUS B
JIaTbHEHIIIEM;

4) dpopMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHME TOCIECACTBUU U
HETPUSATUE BPEIHBIX MpUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHUsI),
HEOOXOAMMOCTA COOJIIOJIeHUs TpaBuil  0€30MacHOCTH TpPU  OOpallleHUH ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEAJIbHON JKU3HU;

5) Tpya0BOr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U Tpyaa pa3IvuyHOIo poja,
YBaKEHHE K TPYAY U pe3ybTaTaM TPYAOBOU NEATEIHBHOCTH, B TOM YHUCJIE HA OCHOBE
MPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMHUU, OCO3HAHHBIN BEIOOPUHIUBUIYATHHOM
TPaCKTOPUM TMPOJOJDKEHUSI O0pa3oBaHUsl C YYETOM JMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, YCHEIIHOU
npo¢deCCUOHATIBHOU JEATEIbBHOCTH U Pa3BUTUSI HEOOXOAUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBATHCS B MPO(ecCHoHaILHOM Cpejie;

6) IKOJOrHYeCKOro BOCIIMTAHHUS:

HKOJIOTUYECKH 11€JIECO00pa3HOE OTHOIIECHUE K MTPUPOJIC KaK UCTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUsS, MOHMMAaHWE IIEHHOCTU 370pOBOTO U
Oe3omacHoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHME IEHHOCTH COOJIIOICHHUS
npaBuJ1 0€30MaCHOTO MOBEICHUSI IPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSIX,
YTPOXKAIOIINX 30POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJTyYaeMbIe MPU U3YyUYCHUU XUMUH, JJIS
pEIIEHNs 3a7a4, CBSI3aHHBIX C OKPYKAKOILIEW MPUPOJHOU CPEAOH, IJISl TTOBBIIIEHUS
YPOBHSI ~ DKOJIOTMYECKOW  KYJBTYPhI, OCO3HAaHUS TJI00AJIBHOTO  XapakTepa
AKOJIOTUYECKUX TPOOJeM U MyTeW HMX pelIeHUs MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COLIMAIIbLHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJbTATHI

B cocrtaBe wMmeTanpeaMeTHBIX pPe3yJbTAaTOB BBIJACISAIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYUYHbIE TOHSTHS (3aKOH, TEOPHs, IPUHIIUII,
runore3a, ¢akT, CHUCTeMa, TMPOIECC, OKCIEPUMEHT W JPYyroe.), KOTOpbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX M IO3BOJIAIOT Ha
OCHOBE 3HAHWI M3 3TUX MPeaMeTOB (GOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOM



HAy4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIe AeHCTBUS (ITO3HABATEINbHEIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecrneynuBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIHLHOMY IUIAHUPOBAHUIO W OCYIICCTBICHHUIO y4eOHOMH
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCATbHbIE YUeOHbIE NeiCTBUSA

Bba3oBble Jornueckue 1elcTBUA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWM: PacKphIBaTh CMBICT XMMHYECKUX TMOHSTHH (BBIIENATh MX XapaKTEpHBIC
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSATHUSMH), WCTIOJIH30BATh
MOHATHS JJI1 OOBSICHEHUS OTJEILHBIX (DaKTOB U SIBJICHHUH, BRIOMPATh OCHOBAHUS U
KpUTEPUH U1l KJacCU(UKAIIMM XUMUYECKHX BEIIECTB M XMMHUUYECKHX PEaKIUH,
yCTaHaBJIMBATh TMPUYUHHO-CIICJCTBEHHBIE CBS3U MEXIYy OOBEKTaMHU HW3Y4YECHUS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTHUBHBIC, NEAYKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBHIBOJIbI M 3aKIIIOUCHUS;

YyMEHHE TPUMEHAThH B TMPOIECCe TO3HAHUS TOHATHS (MPEAMETHBIE U
MeTarpeMETHbIC), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HaK (CMMBOJI 3JIEMEHTA), XUMH4YecKas ¢Gopmylia U ypaBHEHUE
XUMHUYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENIBHBIX 3a7a4, C Y4ETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3yYaeMbIX 00bEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYHUHHO-CIICJICTBEHHBIE CBSI3M U
MIPOTUBOPEYHS B M3y9IaeMbIX MPOIECCaX U SIBIICHUSIX.

Ba3oBblie ucciienoBarejbckue 1eiicTBUA:

YMEHHUE HCIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHKS, & TAKXKE B KAYECTBE OCHOBHI J1J1s1 )OPMHUPOBAHUS TUTIOTE3BI IO MTPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMbITa IO IJIAHUPOBAHUIO, OPTraHU3allUM W TMPOBEIACHUIO
YUYEHMUECKMX OHKCIIEPUMEHTOB, YMEHHME HaOMoAaTh 3a XOJOM Mpolecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yNibTar, (OPMYIUPOBATH 0OOOIICHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATh OTUYET
O MpOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanuei:

yMEHUE BHIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJIOB M ()OPM TPEACTABICHUS, MOJyIaeMyI0 U3 Pa3HBIX HUCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs ~JUTEpaTypa XHUMHUYECKOTO COJEP)KaHMs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIICHWBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPUMEHATh Pa3IM4HbIE METOJbl U 3alpOChl IPU MOUCKE U OTOOpe
MHPOpPMAllMd U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOIMMBIX JJISl BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7[a4 ONpPeAeIEHHOrO TUMA, TPUOOpETEHNE OMbITA B
o0nacTd UCHOJB30BaHUS HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAaHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMpATh ONTHUMANIbHYIO (POpMY IpeacTaBiIeHNs UHPOPMALUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 3a/ladyd  HECIOKHBIMU CXEMaMH, JharpamMaMu,
npyrumu popMaMu rpaduKi U UX KOMOMHALIMSIMH,

YMEHUE UCIIOJIb30BaTh W AHAJIM3UpPOBaTh B IMpolecce Y4YEOHOU H
UCCJIEI0BATENBCKON JEATETbHOCTH UH(POPMALMIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXAroIEHd IPUPOIHOU
Cpelbl.

KoMMyHHKAaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUSI 33]]aBaTh BOMPOCHI (B X0J1€ Auaiora u (Ujn) TUCKYCCUU) 1O CYIIECTBY
oOcykgaemMoll TeMbl, (OPMYJIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO
BBIIIOJIHEHHUS [TPEUIOKEHHOM 3a/1a4K;

YMEHUSI  OPEACTaBIATh  IOJYYEHHBIE  PE3yNbTaTbl  IO3HABATEIHLHOMN
JEATEIbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; JejaTh IPE3CHTALNIO
pPE3yNbTATOB BBHINOJHEHUS XMMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIrO OMbITA,
71a060paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

YMEHMSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W UCCJENOBATENBCKOW  JEATEIBHOCTM NPU  PELICHUHU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE y4€Ta OOUIMX HHTEPECOB M COIIACOBAHUS
no3uuui (00CyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBUM, ONpEIAECICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM pa0OThl U JpyTHE).

PeryasiTuBHbIE yHUBepcaibHbIe y4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITEIBHO ONPENENATh LEJN JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Hanbosee 3pGeKTUBHBIE CIOCOObI PEIIeHUs YYEOHbIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITEIBHO COCTaBIIATh WM KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM JIEUCTBUM IIPU BBIITOJHECHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUNA 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pe3yjbTaTa 3asBICHHOW UEIH, YMEHHE
MCIIOJIb30BATh M aHAJIM3UPOBATH KOHTEKCTHI, PEJjIaraéMble B YCJIOBUU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHIO 003aTEIBHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHO paboueil MmporpaMMoi,
BBIJIEJISIIOT: OCBOCHHBIE O0YYaOIIMMUCS HaAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



JNeucTBul, crnenuduueckue Uil NpeaIMETHOM obyactTh  «XUMHS», BUJIBI
JNEATEIBHOCTH MO  IOJYyYEHUI0 HOBOIO 3HAHUSA, €ro HHTEPHpPETAIUH,
peo0pa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyaITUsX.

K xon1ty oOydenus B 8 Kjacce mpeIMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHSITUH: aTOM, MOJIEKYIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIIECTBO, CMECH
(oIHOpO/IHAsT U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIJIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Mmacca,
MaccoBasi J10J1s1 XUMHUYECKOI0 JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, 3JEKTPOOTPULATEIBLHOCTh, CTEIIECHBb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiIacCU(pUKALUsS PEeaKIuil: peakiuu
COCIMHEHUSA, PEaKIUU PA3JIOKEHUS, PEAKIUH 3aMEIICHUs, pPEaKiuu
0OMEHa, HK30- U PHIOTEPMHUUYECKUE PEAKIUH, TEIIOBON 3PPEKT peakimH,
SJIPO aTOMa, JIEKTPOHHBIN CII0I aTOMa, aTOMHasi OpOUTab, PaANYC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, NOHHAS
CBS3b, WOH, KaTHOH, aHHOH, pPacTBOpP, MAaccoBas HOJs BEIIECTBA
(IpolLileHTHAs! KOHLIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TH MOHSTHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMUYECKYID CHUMBOJIUKY JUIsI COCTaBjieHUs Gopmy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINI;

e ONpENENsATh BAaJECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCIIEHHWS  JJIEMEHTOB B  OWMHApHBIX  COCAUMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEAMHEHUN Mo
dbopmynaMm, BHUJ XUMHUYECKOM CBsA3M (KOBaJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cMmbica Ilepuoamueckoro 3akona J[. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX D3JIEMEHTOB OT UX TojiokeHusi B Ilepuoandeckoit cucrteme,
3aKOHOB COXPaHEHHWsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TaOmmuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3nyaTh TMOHSITUS «IJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPHUOJIbI, COOTHOCUTH O0O3HAUYEHHs, KOTOpbIE HMEIOTCS B
tabmume «llepuognueckas cucrema XuMHU4eckux odnmementoB /J[. U.
MeHieneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsif AJ1ipa, 00Ilee YUCI0 SJIEKTPOHOB
U pacrpeeieHle UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHUUYECKHE BEIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy U COCTaBY YYacTBYIOIIMX B peakluu
BEIIECTB, MO TEIIIOBOMY 3 (DEKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHHWA XUMHYECKHX MpEBpalleHUul B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCCBIBEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 7JJIEeMEHTa Mo (¢opMylsie COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOUN pEeaKInu;

IPUMEHATH OCHOBHBIE OIEpAIlMi MBICIUTEIBHON IESITEIIbBHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 00O0OLIECHHE, CHCTEMaTH3aluI0, KIAacCU(pHUKALHUIO,
BBISIBJICHUE MPUYUHHO--CIICICTBEHHBIX CBSI3€M — i1 M3Y4YEHHSI CBOWCTB
BEIIECTB M XUMHUYECKHUX PEaKUUH, €CTECTBEHHO-HAYYHBIE METOIbI
NO3HAHUA — HaONIOAEHUE, WU3MEPEHHE, MOJACIIMPOBAHUE, SKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

CJIEIOBATh MPaBUJIaM IMOJIH30BAHUS XUMUUECKOM MOCY/101 1 1abOpaTOpPHBIM
o0opyZ0oBaHUEM, a TakKe IMpaBUjiaM OOpalleHusi C BelIecTBaMU B
COOTBETCTBUM C HWHCTPYKIMUSIMU 110 BBINOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OTBITOB MO MOJTYYEHUIO U COOMPAHUIOTa3000pa3HBIX BEILIECTB
(BomopoJia M KHUCJIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHOU
MaccoOBOM J10JIEW PACTBOPEHHOI'O BEUIECTBA, IJIAHUPOBATh U IPOBOIAUTH
XUMHUYECKUE 3KCIEPUMEHTHI MO PACHO3HABAHHMIO PACTBOPOB IIEIOYEH H
KHUCJIOT C MOMOIIbI0 MHAUKATOPOB (JIakMyc, (heHoapTanenH, METUIIOPAHK

U pyTHE).

K xonIty oOydenus B 9 Kkjacce mpeMeTHBIE Pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

pacKkphIBaTh CMBICII OCHOBHBIX XHMHYECKUX MOHATHA: XUMHUYECKHUM
JJIEMEHT, aTOM, MOJEKYJa, HMOH, KAaTHUOH, AHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCJICHUS, XUMHUYECKasl PEeaKlMsl, XUMUYECKasl CBsI3b, TEIVIOBOM 3 (deKT
pEaKINK, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, AJIEKTPOIUTHL, HEANEKTPOJIUTHI,
JIIEKTPOJIUTUYECKAs] ~ JIMCCOLMALIMSA,  pPEaKIUH  HOHHOro  OoOMeEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECUE, OOpaTUMbIE U



HEOOpaTUMBbIE pEeaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE U  BOCCTAHOBJICHHE,
aoTponus, aMmpOTePHOCTh, XUMHUUYECKasl CBSI3b (KOBaJCHTHAs, MOHHAS,
MeTaJUTMYECKast ), KpUCTAIUIMYECKas PEHIETKA, KOPPO3Usl METAIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW pEAKINHU, MPEAETbHO AOMYCTHUMAasi KOHIIEHTpalus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKMX TOHSATUA U
MPUMEHSTH 3T MOHSTHUS IPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUN;
WCIIOJI30BAaTh XUMUYECKYI0O CHUMBOJHMKY JUIsI COCTaBJieHHUS (hopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIN;

ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTABA, IPUHAMICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COEIMHEHHMH 1Mo (QopMynaMm, BHUJ XUMHYECKOU
CBSI3W (KOBaJEHTHAs, WOHHAs, METAJUIMYeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMHUYECKOU (opmysie, XapakTep cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAVMHEHUW, TUN KPUCTALINYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn llepuommueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TMOHMMaHWE: OMHUChIBATh M XapaKTepU30BaTh
tabnmunyio popmy Ileprogudeckoil CUCTEMBbI XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHSTHS «rJlaBHas mnoAarpynmna (A-rpynma)» u «moOodyHas
noarpynna (b-rpynma)», maneie U OoOJibIIME TEPUOJABI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPBIE UMEIOTCS B IEPUOAUIYECKON TaOIUIIe, CYUCTIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YHCI0 DJJISKTPOHOB U paclpefeleHre HX II0
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHCHHUH
CBOMCTB D3JIEMEHTOB M MX COCJAMHEHUU B Mpelesiax MaylblX MEePUOJ0B U
TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HCOPTAHMUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIECTB, MO0 TEIJIOBOMY 3G (DEKTy, 10 M3MEHEHUIO CTETICHEW OKHUCIICHUS
XHMHYECKUX IJIEMECHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKHEe XUMHYECKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEpPXkAas OIHUCAHUE
npuMepaMl MOJEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIIUN;

COCTaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW JHCCOLMALUU  KHUCIIOT,
LIEJIOYEUN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUs peaKiuil, TMOJITBEPKAAIOUMX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXy BEIIECTBAMHU PA3JIMYHbBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OanaHca 3TUX PeaKIui;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTEKaHUS XWMHUYCCKHX TIPEBPAIMEHUNA B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaCChIBEILIECTB,
MAacCOBYIO JIOJTF0 XHUMHYECKOTO 3JeMEHTa Mo (opMylie COCTUHCHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOUN pEeaKInu;

COOJTI0/IaTh MPaBUJIa MOJB30BAHUS XUMUYECKOH MOCYI0M MI1a00paTOPHBIM
o0opyJoBaHUEM, a TakKe IMpaBuia oOOpalleHuss C BelIeCTBaMU B
COOTBETCTBHUM C HWHCTPYKIIUSMH TII0 BBITIOJIHEHHIO J1a0OpPaTOPHBIX
XUMHUYECKUX OITBITOB TIO MOTYYSHUIO U COOMPAHUIOTa3000pa3HBIX BEIIECTB
(aMMuaka u yrieKucioro rasa);

MPOBOJUTH PEAKIIUU, TIOJITBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHbIX
BEII[ECTB: PACIIO3HABATh OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIHUMI-,
kapOonat-, Qocdar-, cunukar-, cynbQaT-, THIPOKCUI-UOHBI, KATHUOHBI
aMMOHHUS W WOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEpaIlii MBICIUTEILHON NESITEIbHOCTH — aHAIU3
W CHHTE3, CpaBHEHHE, OOO0OIIECHHEe, CHUCTEeMaTU3AIUI0, BBISIBJICHUE
MIPUYUHHO-CJICACTBEHHBIX CBSI3¢ — JUISI M3YYCHHS] CBOMCTB BEIIECTB M
XUMUYECKAX PEaKIHi, ECTECTBEHHO-HAYYHBIC METOABI TO3HAHUS —
HaOJIIOICHUE, U3MEpPEHUEe, MOJICIMPOBAHUE, DKCIEPUMEHT (pEasIbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB
Ne HaunmeHoBaHue pa3iesioB u JyekTpoHHbIE (IU(PPOBLIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTshI
Pa3jnen 1. [lepBoHayajibHbIe XUMHYECKHE MOHSITHSA
XuMusi — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bu6mmoteka [IOK

' IIPAKTHYECKOU JEATECIIBHOCTH https://m.edso0.ru/7f41837c

YyeJIoBeKa

19 BemectBa 1 xumnueckue 15 1 0 bu6nmuorexa [JOK

' peakIuu https://m.edsoo.ru/7f41837c¢

Hroro no pazneny 20

Pa3nen 2. BaxHelilue npeacTaBUTe I HEOPraHUYECKUX BENIECTB
21 Boznyx. Kucnopon. Ilonsitue 5 0 0 bubnuoreka [IOK

' 00 oKkcuIax https://m.edso0.ru/7f41837c
29 Bonopona.Ilonsarue o kucnorax 3 0 1 bubnuorexa [JOK

' H COIIAX https://m.eds00.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [IOK

' OCHOBAHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuorexa [JOK

' HEOPraHWYECKUX COETUHEHUM https://m.eds00.ru/7f41837c¢

Hroro o pazneny 30

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKINH




Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 Bbubnmuorexa [IOK
' XHUMUYECKHX 3jeMeHToB [{. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
X €CKasl CBA3b.
3.2 OE:;IJI[II/ITGJI:HOB-H ’ 8 bubmmorexa TIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuorexa [JOK
n 15
TOTO 1O pasaeiy https://m.edsoo.ru/7f41837c
Pe3epBHOC Bpems 3 bubmorera [IOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

KosnunyectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM undposbIie
Ne i/t P KourpoJubnbie | IIpakTHyeckue (1udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3jnen 1. BemecTBo M XUMHYeCKHE PeaKIIuu
11 [ToBTOpenue u yriryOneHne 3HaHUN 5 1 0 bubnuoreka LHIOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoreka LIOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLUAIIHS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEaKIMU B paCTBOpaxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3gen 2. HeMeTa/IBI M MX COeIMHEHUS
OO6m1ast xapakTEPUCTHKA XUMUYECKIX bubnunoreka [IOK
2.1 4 0 1
aneMeHToB VIIA-rpynnel. ["anorenst https://m.edsoo0.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bu6mmorexa [IOK
' YUIB: https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKUX
2.3 anemeHToB VA- nibl. A30T, hochop u ux 7 0 1 bubmorera [IOK
' FRYHER ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTUKA XUMHUECKUX
24 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bu6mmorexa [IOK
' N YHIBL: https://m.edso0.ru/7f41a636
KPEMHUH U UX COSIUHECHUS
Hroro no pazaeny 25




Pasznen 3. Merajuibl M HX COCAMHCHUHA

. bubmuorexa [JOK
3.1 Obnme cBoHCTEa METAIIOR 4 https://m.eds00.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueline MeTaiibl 1 UX COeIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. Xumus U oKpy:Kamouias cpeaa
4.1 BemecTBa 1 MaTepuaibl B XKU3HU UE€JI0BEKA 3 bubmorexa LHOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMms 3 Bubmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB I10 ITIPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
1 [Ipenmer xumuu. Posib XuMuM B 5KU3HU 1 0 0 bubmuorexa [JOK
yelioBeKa. Teia u BelecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c
9 [TonsiTue 0 MeToAaX MO3HAHKS B 1 0 0 bubmuorexa [JOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboTHI B 1a00OpaTOPUU U IPUEMBI 1 0 1 bubnnoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000opyI0BaHUEM
4 Yucreie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [IOK
pa3JelieHust CMece 12.09.2023 | https://m.edsoo.ru/ff0d26ca
ITpakTryeckas padora Ne 2
5 P i ( 1 0 1 bubmorexa [JOK
«Paznenenue CMeceHV Ha MpuUMepe 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYUCTKU TIOBAPEHHOW COJIH )»
but6mmorexa [JOK
6 ATOMEI H MOIICKYTEI L 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECcKUe dJIEMEHTBI. 3HAKH 1 0 0 bubnunorexa [JOK
(CUMBOJIBI) XUMHUECKHX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
but6mmorexa [JOK
IT 1
8 POCTRIE H CHOIIHE Betectra 0 0 26.09.2023 |  https://m.edsoo.ru/ff0d2a6c
bub6nunorexa [JOK
o ATOMHO-MOJIEKYIPHOC yHeHHe L 0 0 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSIHCTBA COCTABA BEIIICCTB.

10 Xumunyeckas popmyna. BaneHTHOCTD bubmorexa [OK
PNYHA. 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX 3JI€MEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubnuoreka [JOK
OTHOCUTENBbHAS MOJIEKYJISIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
19 MaccoBast JoJIsI XUMHYECKOTO bub6mmoreka [IOK
3JIEMEHTA B COEANHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bubmuoreka [JOK
MonsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XUMHYECKash peaKIus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCinoBHs NPOTEKAHUS bub6nuoreka LIOK
XUMHUCCKHUX PEaKIIHi 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aK0OH COXpaHEHUsI MacChl BEIIECTB. bubnmnoreka [IOK
XUMUYECKUE ypaBHEHUs 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncnenus konmdecTa, Macchl
17 BEILIECTBA 10 YPABHEHUAM XUMHUYECKUX bubmorexa IIOK
N . P 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XMMAIeCKUX PeaKkIuit
18 (coe I/Iqu)HI/IHH A3JI0KEHUS e brbmmorexa [IOK
A P ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 sHIMKIIoNeuCT. O600IIIeH e 1 bubmorexa [TOK
' B 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIVsl 3HAaHHUHA
20 KonTponbnas padota Nel o teme bu6mmoreka IIOK
«BemecTBa 1 XUMUYECKUE PEAKLIUN» 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bosxyx — cmecs razos. Cocras bu6mmorexa IJOK
Bo3ayxa. Kucimopon — sneMeHT u 14.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BemecTso. O30H

duznyeckre U XUMUYECKUE CBOUCTBA

22 KHUCJIOpoJia (peaKuy OKUCICHUS bubmorexa IIOK
POAa Ipeait ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsrre 06 okcumax
C 0 e
s | oo o e
paTop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHue kuciopoaa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHITUE O bubnnoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYCCKUX PEAKIIHSIX
TomuBo (HEPTh, Yrojb U METaH).
25 3ar H3Heéneq1;03nyr a, CIrocoObI c)aro bubmorexa IIOK
P rE 28.11.2023 | https://m.edsoo.ru/ffod4cda
MpeI0TBPALCHUS
[Tpa eckast padota Ne 3 o Teme
26 «l?loimanKe :I Ic)061/1T aHue KIEICJ:OMO a bubmmorexa [IOK
e b posa, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €T0 CBOWCTBY»
97 Bonopon — sneMeHT u npocroe bubnmnoreka [IOK
BemecTBo. Haxoxkenue B mpupojie 05.12.2023 | https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XUMUIECKHE CBOMCTBA bubmorexa [JOK
Bogopoja. [Ipumenenue Bonopona 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCTOTaX U COMAX bubmorera [IOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOpI moTydeHust BOJIOpOa B bubnunorexa [JOK
naboparopuu 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 1o Teme
31 «l?lon CHUE U 50614 aHue BOJIOpoaa Bubamorexa [IOK
I P Aopoza, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3Yy4YEHHUE €r0 CBOMCTBY




ModsipHblii 00bEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Breruucienus o0béMa, KOIHYECTBA
33 BEIIIECTBA ra3a MO €ro U3BECTHOMY bubmorexa HOK
N 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIIECTBA HJIK 00bEMY
Brrunciaenus o05EMOB ra3oB MO
34 aBHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmoreia [OK
yp . peart N 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH ra30B
35 DOU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIBI 09.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuii. [Tonstre 00 bubmuoreka [JOK
HHMKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackllieHHBIE
37 51 HI;Hacmp eHHHl; aCTBOPBHI B bubmorera TIOK
B P PEL 16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 07151 BEIIeCTBa B pacTBOpeE
ITpakTryeckas padora Ne 5 mo reme
38 «[IpuroroieHue pacTBOpOB C bu6mmoreka LIOK
onpenenEHHON MacCcoBOM Jonei 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padota Ne2 o teme bu6muoreka LIOK
«Kucnopoa. Bonopoa. Bona» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTas, Kinaccudukarms, but6mmorexa [JOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(POTEPHBIX bubmmorexa [OK
’ P 30.01.2024 | https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [JOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca




[TonydyeHune u XUuMHUYECKHE CBOWCTBA

bu6mmoreka [IOK

43
OCHOBaHHMM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bub6mmoreka [IOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnunoreka IIOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpengHue): HOMEHKIATYpa,
46 CHOCO((SBII) HI;JI )eHHs[ XHMHquKHe bubmorexa HOK
N yi ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenune
47 AKCIICPUMEHTAIIBHBIX 3a7a4 110 TeME bu6nmunorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 20.02.2024 |  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 ['eneTnveckas CBs3b MEXy KJIacCaMU bubnmnoreka [JOK
HEOPraHUYECKUX COCAUHEHUIN 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o0011eHNe U cUCTeMaTU3aIHs bu6mmoreka [IOK
3HaHUUI 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KontpoasHas padora Ne3 mo teme
50 "OCH(I:BHBIG KJ'II;.CCLI HEOpraHUYeCKUX bubmorera IIOK
o P 27.02.2024 | https://m.edsoo.ru/00ad9ela
coeIMHEHU I
Ile € 1o acc a
S| smmmccton snevonmon, Homemne o buGmorexa LIOK
] 05.03.2024 | https://m.edsoo.ru/00ad9ffa
Tpynmax CXOAHBIX JIEMEHTOB
[Tepuonnueckuii 3aK0H U
52 [lepuoauueckas cucreMa XUMHYECKUX bubmorera IIOK
P 05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /I. 1. MenneneeBa
53 Ilepuonst 161, IIOATPYIIIIBL bubmmorexa [TOK
PHOJBL, TPYTITBL, TIOATPYH 12.03.2024 | https://m.edsoo.ru/00ada52c




Crpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
snep. M3oTormbl 12.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3IEKTPO 0005104€EK
55 aTch)Mog I;Inelxj/[IeHng I;II{EI:J DI;O H‘J:C:Koﬁ buGnuorexa 10K
PHOA 19.03.2024 | https://m.edsoo.ru/00adaébc
cucteMsl [. . Mengeneesa
XapakTepucTuKa XHMHYECKOTO
56 3JIEMEHTA 10 €r0 MOJIOKEHUIO B bubnmoreka [JOK
[Tepuonuueckoit cucteme 1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneesa
3navenue [lepuoanueckoro 3aKoHa
57 JUTSL pa3BUTHUS HAayKu U nipakTuku. J. U. bubnmoreka [JOK
MenpeneeB — y4€HbIN, TIEIArOT U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuotexa [JOK
XUMHYECKHUX DJIEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xuMuueckas cBA3b bubnmorexa ITOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHasi XuMu4eckas bu6muoreka LIOK
CBS3b 09.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XUMU4ecKas bubnnoreka [IOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHns OKUCIEHUS bubnuorexa IIOK
16.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC bubmoreka [JOK
peaknuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIIUTEN U BOCCTAHOBUTEIIN bubmorexa HOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ned o teme bubnmoreka [JOK




«Ctpoenue atoma. XuMHUYeCKast 30.04.2024 | https://m.edsoo.ru/00adh486
CBSI3b»
66 PezepBHblil ypok. O6001meHNE 1 1 0 0 bubnuoreka IIOK
CHCTEMAaTH3aIusI 3HaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001meHNE U 1 0 0 bubnunoreka IIOK
CUCTEMaTHU3alus 3HaHUU 14.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PezepBHblil ypok. O6001eHNEe 1 1 0 0 bub6nuoreka LIOK
cUCTeMaTH3alus 3HaHUH 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB 11O 68 4 5
I[MPOT'PAMME
9 KUIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontposbusbie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[Iepnoanueckuit 3aKoH.

1 Ilepunonnueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHYECKHX dJ1eMeHToB /1. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOC 3MEHE

2 CBEﬁZTJI:I xiiﬂqlzcl:lfni :I:M::;B 1 0 0 bubmorexa [JOK

N 06.09.2023 |  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HOMEHKIATypa 1 0 0 bubnuoreka [IOK
HEOpPraHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buabl XUMUUECKON CBSI3U U THUIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6




Kontponsnast pabora Nel o Teme

5 I1 e OsieHue i
«IloBTOpenue u yriayOaeHne 3HAaHUH 90.09.2023
OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay»
5 Knaccudukanus XuMHIeCKux bubnuoreka [IOK
peaKkLMii 110 pa3IMYHbIM IPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOM
7 eakiuu. [IoHATHE 0 TOMOICHHBIX U bubmmorexa [IOK
pEaKIin. 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[ToHsiTHE O XUMHYECKOM
aBHOBeCHH. DaKTOPBI, BIUSIOIINC
8 Ea CKOPOCTH XI/IMH‘ISCKOﬁ eaKHII/II/I u bubmmorexa [IOK
p beaid 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOXKECHUE XMMHUYECKOTO
paBHOBECHS
9 OKUCIUTETHLHO-BOCCTAHOBUTEIIbHBIC bu6mmoreka [JOK
peakiuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus AIEKTPOIUTHIECKON
10 nuccoranyu. CUIIbHBIE U clla0ble bubmmorexa TIOK
' 04.10.2023 |  https://m.edsoo.ru/00adcd68
DIIEKTPOJTUTHI
11 HNoHnHble ypaBHEHUS peakiui bubmorexa [JOK
P peartt 11.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEICTABICHUI bubnmnoreka [IOK
00 DIIEKTPOIUTUIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpeACTaBICHUI 00 bubmmorexa LIOK
ezt N 18.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOJIMTUICCKOHN JTNCCOIHAITAN
14 [TonsiTe o ruApoONH3€ conei bu6mmoreka [JOK




18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEeMaTH3aIs bu6mmoreka [JOK
3HAHUI 25.10.2023 | https://m.edsoo.ru/00addd12
ITpaxTrueckas padora Ne 1.
16 «I?emTeT{tler 31(2112 I/Il\:IreHTaJ'IBHI)IX buGmorera [IOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTtponsnast pabora Ne2 o Teme
17 «INEKTPOIUTHYECKAS TUCCOLUALIUI bubmorexa LHOK
P g HHALHA. 08.11.2023 | https://m.edsoo.ru/00addecO
XVUMUYECKUE PEAKITUU B PACTBOPAX»
O01asg xapakTepucTrKa raJloreHoB.
18 XPIII\I/III/IIIGCKII)/IG CBF())ﬁCTBa Ha IpuMepe bubmaorexa [IOK
pHMep 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHas KUCIIOTa,
19 XUMHYECKHE CBOICTBA, OJy4YEeHUE bubmorexa [JOK
’ ’ 15.11.2023 | https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas padota Ne 2 o Teme
20 «[TomyueHnune coIIHOIN KUCIOTEI bubmmorexa TIOK
yi . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3yYCHUE € CBOHCTBY
Berurcnenus o ypaBHEHUSIM
21 XUMHUUYECKHUX PEaAKIINH, €CJIH OOUH U3 bubmmorexa HOK
peariui, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
29 OO01mas xapakTepruCTHKa SJIEMEHTOB bubmuotexa [JOK
VIA-rpymibt 22.11.2023 | https://m.edsoo.ru/00ade64a
AmnoTponHble MOIUGUKALUU CEPBI.
93 Haxosxnenue cepsl 1 €€ coeqMHEHUH bu6nuorexa [JOK
B IIpupoe. XUMUYECKUE CBOICTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoaopo, CTpoeHue, bubmuorexa [JOK




(bu3nUecKrue U XMMUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepnl. CepHast KUCIIOTA,
25 qmsnri[ecxng u xnﬁnqemne bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IMPOMBIIIIEHHOT0 Crocoba

26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arpsA3HEHHE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpeibl COCTUHEHUSIMU
Cephl

97 Brruncienue MaccoBOil 101U BBIXOJ1a bubmuorexa [JOK
NPOJIYKTA PEAKIIHU 13.12.2023 | https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCTHKa 3JIEMEHTOB

28 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacnpocTpaHeHue B PUPOJIC, 13.12.2023 | https://m.edsoo.ru/00adeeab
dbusznyecKrue U XUMUYECKUE CBONCTBA
AMMuak, ero pusudeckue u

29 XUMHYECKHUE CBOMCTBA, MOJIYYEHUE U bubmorexa [JOK

> oIV 20.12.2023 |  https://m.edsoo.ru/00adf004
IPUMCHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonydyeHre aMMuaka, U3y4eHUe ero bu6mmorexa [IOK
. i 13V 20.12.2023 | https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucnoTa, e€ puznueckue u bu6nuorexa [JOK
XUMHUYECKHE CBOKCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH

39 aMMOHHSI B Ka4€CTBE MUHEPAIIbHBIX bubnuorexa [IOK
ynoopenuit. Xummuueckoe 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHUE OKPYIKAIOIIEH CpeIbI




COCAMHCHUAMMU a30Ta

®ochop. Okcun dpocdopa (V) u

33 docdopnas kucinora, pusndeckue u bubmoreia [TOK
. 10.01.2024 |  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, TIOJTYYCHUE
Hcnonb3oBanue pocdaros B
34 KaueCTBE MUHEPATBHBIX YAOOPECHHUH. bubnuoreka [IOK
3arpsi3sHEHUE TPUPOIHON CPEIbI 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())z(i:l gmnljlecxl;e U XUMHYECKHUE bubmorexa [TOK
PHPOJE, 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcuppl yraeponaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoteka [IOK
DKOJ0THYeCcKHe MPOoOIIEMBI, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)
37 VYronbHast KUCJIOTA U €€ COJH bubmmorexa [IOK
24.01.2024 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 mo Teme
38 "TTosrydyeHune yriekucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuus Ha kKapOOHAT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaTLHEIEC TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa TIOK
P 31.01.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemnwuii u ero coenrHeHus bubmmorexa [IOK
P A 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTuueckas pabora Ne 5. bubnuoreka [IOK
Pemenue sxcnepuMeHTaNbHbIX 33a4 07.02.2024 | https://m.edsoo.ru/00ae0bf2




o TeMe «BakxHenle HeMETAILIbI U
UX COEOUHEHUS)

Kontponsnast padora Ne3 o Teme

Bbu6nmuorexa [JOK

42 B I
(BAHCHIIHC HEMETAILIB I X 07.02.2024 | https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO01as xapakTepuCTHKA
XUMHYECKHUX DIIEMEHTOB —

43 MeTau1oB. MeTaminyeckast CBsI3b U bubmuorexa [[OK
MeTaJUIMYecKasi KpUCTaNInuecKast 14.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKue CBOMCTBA
METAaJLIOB
XHUMHUYECKHE CBOMCTBA METAIIOB.

44 DIEKTPOXUMUUECKHH P bubmiorexa IJOK

P . A 14.02.2024 | https://m.edso00.ru/00ael1156
HaIpsHKEHUH METaJJIOB
O61ue crnocoObl MOTyYEHUs
MeTtaiuioB. CrutaBbel. Berauciienust mo

45 aBHEHMSIM XUMHUYECKUX PEeaKIIUH bubmmorexa TIOK
P peart, 21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
puUMecH

46 TToHsATHE O KOPPO3UH METAIOB bubmmorexa HOK

24 21.02.2024 | https://m.edsoo.ru/00ae1278
bu6nuorexa [JOK

47
[Henorie MeTamrEt 28.02.2024 | https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubmuotexa [JOK
KaJInst 28.02.2024 | https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3EMENBHBIE METAILIBI — bubmuotexa [JOK
KaJIbIIMH ¥ MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxxuerimue coe quHEHNUS Kb bu6mmoreka [JOK




06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O06o01IeHre U CUCTEeMaTH3aIs
3HAHUH 13.03.2024
59 JKEcTkoCTh BO/IBI 1 CITOCOOBI €€ bubmuorexa [JOK
YCTpaHECHHS 13.03.2024 | https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 mo reme
53 "KECTKOCTH BOABI U METOILI €6 bubmorexa [IOK
\ 20.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 AmOMHHHT 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmuoreka LIOK
TUAPOKCHIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
5 Keneso 27.03.2024 | https://m.edso00.ru/00ae1d86
57 OKcuIbl, TUIPOKCHUIBI U COJTH JKeTie3a bu6nuorexa [JOK
(1) m xenesa (1) 10.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUH 10.04.2024
[TpakTnyeckas padora Ne 7.
59 Pemenue sxciepuMeHTaNbHbBIX 33124 bu6mmoreka [JOK
o TeMe «BajkHele MeTalTbl B BX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CITU OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bu6nuorexa [JOK
COJIEPXKUT IpUMeCH. Berancnenus 17.04.2024 | https://m.edso0.ru/00ae1750

MacCOBOM JIOJTM BBIXO/a ITPOTYKTa
peakiuu




O00011eHUE U CUCTEMATU3ALMS

61 1
3HAHUHN 24.04.2024
KonTponpHas padota Ned o teme
62 «Baxxneinme MeTaIbl U UX 1 24.04.2024
COEIUHEHUS
63 BemecTBa u matepuaisl B 1 bu6mmoreka [JOK
[IOBCEIHEBHOMN XMU3HHU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKPY’KaroIllel cpebl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnunoreka [IOK
9KOJIOTHYECKUX MTPoOIIeM 22.05.2024 | https://m.edso0o.ru/00ae4270
66 Pesepsublit ypok. O600111€HNE U 1 bubmuoreka LIOK
CHUCTEMAaTU3alMA 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 Pesepsublit ypok. O60011eHNE 1 1 bub6nuorexa [IOK
cUCTEMATH3aLUs 3HAHUH 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHsiit ypok. O600111eHNE 1 1 bubnmorexa [JOK
cucTeMAaTU3aIusg 3HaHUH 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxmmonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» Xumus, 9 ximacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narenbecrBo «IIpocsenienue

Tabmmubl: [lepuonnyeckas cucreMa XuMU4YecKux aneMeHToB []. U.
Memnneneesa, Tabnuia pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUNA Psii HAIPSKEHUS

MCTAJIJIOB

METOJAUYECKUE MATEPHUAJIBI 1JI51 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoaunueckoe-nocooue-aist-yunrens.pdf

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/

