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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no XuMuM Ha YpOBHE OCHOBHOTO 00ILIEr0 00pa30BaHMs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3ysbTaTaM OCBOECHMSI OCHOBHOW 00pa30oBaTEIbHOU MPOrpaMMbl
OCHOBHOTO 0011ero oopazoBanus, npeacraBieHHbIXx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanpHOI paboueit MporpaMmMbl BOCIIUTAHUS U ¢ YYETOM KOHIIEIIIUU TPETIOIaBaHusI
yuyeOHOro mnpeaMera «XUMHs» B 00pa3oBaTelIbHbIX Opranu3anusx Poccuiickoit
Denepauui.

[Iporpamma o xumuu Aa€T IpeACTaBICHUE O LETSX, OOIIeH cTpaTeruu 00y4ueHus,
BOCIIUTAHUS W  Pa3BUTUsA  OOYdYAIONIMXCS  CPEICTBAaMU  y4eOHOro  mpeamera,
yCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJEp)KaHue,  MpelycMaTpUBaEeT
pacnpenefieHue €ero Mo KiaccaM M CTPYKTypUpOBaHUE IO pazjielaM U Temam
nporpaMMbl [0  XHMHH, OMPEIENeT  KOJMYECTBEHHbIE UM  KaueCTBEHHBIS
XapaKTEPUCTUKHU COACPIKAHMS, PEKOMECHIYEMYIO TOCIIeI0BATEIbHOCTh U3YUEHUS XUMUHU
C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOro mpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH O0yYaromuXcs, ONpeaesseT BO3MOXKHOCTH IMpeaAMeTa s
peanuzanuu TpeOOBaHMM K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTenbHON
nmporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIero oOpa3oBaHHUs, a TakXe TPeOOBaHMM K
pesynbrataM O0yuYeHUss XMMHUHU Ha YPOBHE IleJied M3y4eHHUs NpelMeTa M OCHOBHBIX
BUJIOB Y4eOHO-TI03HABATEIBHOM JEATEeIbHOCTH 00YYarOIIerocsi M0 OCBOCHHUIO Y4eOHOT0
COJICp/KaHMUS.

3HaHME XUMUU CIY>KAT OCHOBOW [UIsi (OPMUPOBAHUS MHUPOBO33PEHUS
o0y4aromierocsi, ero MpeACTaBICHU O MAaTEPUAIBHOM E€IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMbIe XUMHEH TIPEICTABICHHS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
HBOJIIOIMY BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00ANBHBIX MPOOJIEM YCTONYNBOTO
pa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOM, DHEPreTUUYECKOMW, IMHUIIEBOW U SKOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peain3allid BO3MOXKHOCTEH i caMOpa3BUTHUS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel 1 QYHKIIMOHATHHONW IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHME MBIIUICHHS M TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX  CAMOCTOATEIHHOM  y4eOHOW  JeATeIbHOCTH,
AKCHEPUMEHTAIbHBIX U  HUCCIEJOBATEIbCKUX YMEHUH, HEOOXOJAMMBIX KaKk B
MOBCEAHEBHOM JKU3HU, TaK M B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO cHenu(UKON HAy4YHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTIOCTHOTO B3TJIA/Ia Ha €IMHCTBO NPUPOJBI M YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;

CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-HAyYHbIM 3HAHUSM, K HPUPOJE, K YETOBEKY, BHOCUT CBOM BKJAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHbple HampaBieHUsT B OOYYEHMM XUMHUU OO€CIEUMBAIOTCS CHEIU(PUKON
coJiep KaHUs y4eOHOro IpeIMeTa, KOTOPbIN SBISETCA Me1aroruuecky alanTHPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOIO 0OILEro 0oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB
HEOPraHUYECKOM XUMHUHM U HEKOTOPBIX OTACIbHBIX 3HAUYMMbBIX MOHSTHI OPraHUYECKOU
XUMHHU.

CtpykTypa coiep’kaHus NpOrpaMMbl IO XUMUU CPOPMUpPOBaHA HA OCHOBE
CUCTEMHOro mnoxaxofa K e€ wusydeHunro. ColepiKaHHE CKIAIbIBAETCA M3 CHUCTEMBI
MNOHATHI O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE M CHUCTEMBI MOHATUA O XUMHYECKOU
peakuuu. OO0e 3TH  cHUCTEMbl CTPYKTYPHO OpPraHM30BaHbl [0  MPUHLHUILY
NOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUK HAa OCHOBE TEOPETUYECKUX MPEJICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— IpeJICTaBICHUMN 00 AMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSL PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJTYUEHHBIX
U OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEIOBATENIBHO OT OJIHOTO YPOBHS K
JIPYroMy, BBITIONHAS (YHKIHUU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHUS U MOJIYUEHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl M0 XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEICTABICHUS
0 XMMHUYECKOW COCTAaBISIIOIIEN HAy4YHOM KAPTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
IPUPOJbI, HEHHOCTHOIO OTHOILIEHHWS K HAayYHOMY 3HAHUIO W METOJlaM IO3HAHUS B
Hayke. M3yueHne XMMUU NMPOUCXOJUT C MPUBJICUYCHUEM 3HAHHUI W3 paHEe HM3yUYECHHBIX
yueOHBIX mpeamMeToB: «Okpyxatoumid Mupy, «buonorus. 5—7 xiaccel» u «dusuka. 7
KJIACC.

[Ipy w3ydeHHH XWMUU TPOUCXOAHUT (POPMUPOBAHHE 3HAHWKA OCHOB XUMHYECKOU
HAyKd Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKON IeATEeTbHOCTH
YelloBeKa M KakK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3amaya y4eOHOTO
MpeaIMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX 3HAHUNA — BAXKHEUIIIHUX
(dakToOB, MOHSATHH, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUN, MOCTYMHBIX 0000IeHn
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blKa HAayKH, B MPUOOIIEHWH K HAYYHBIM METOAaM
MO3HAHUSl TMPU M3YYEHUU BEIIECTB M XHUMHYECKHUX peakuui, B (OpMUpPOBAHHMU U
Pa3BUTUU MO3HABATENILHBIX YMEHUH W MX NPUMEHEHHH B YYeOHO-TIO3HABATEIbHOU U
y4eOHO-UCCIIEIOBATENLCKOM  JEATENbHOCTH,  OCBOCHHMHM  TpaBHJI  0€30macHoOro
oOpalleHus C BEIIeCTBaMHU B TOBCEHEBHOM JKU3HM.

[Ipy wW3ydYeHHMM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUS BaXKHOE
3Ha4YeHUE MPUOOPEU TaKHUe 1EIH, KaK:



— (GOpMHpOBaHME HWHTEIUIEKTYaJbHO pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY MPHUHATUIO PEIICHHI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HaINpaBJIEHHOCTh 00YUYEHUSI HA CUCTEMAaTHUYECKOe MPUOOIIeHHE 00yJaroImnXxcs K
CaMOCTOSITEJIbHOM T03HABATENbHOW JEATEIBHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE CITIOCOOHOCTEHN K XUMUH;

— o0ecreueHue yCIOBUN, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO O0YyYaroIUMUCS
OMbITa Pa3HOOOPa3HOMN NIEATEIbHOCTH, TO3HAHUS U CAaMOIO3HAHMS, KIIFOUEBbIX HABBIKOB
(KJTI0YEBBIX KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE [JIS PA3THUHBIX
BUJIOB JIESITEIbHOCTH;

—  ¢opmupoBanue oOued  (QyHKUMOHAIBHOW W €CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATh U OLICHUBATh SIBICHHS OKPY>KAIOIIETO
MUpa, UCITOJIb3Ys 3HAHUS U OIBIT, TOJIYyYCHHBIC MPU U3YYCHUU XUMUU, IPUMEHSTh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON KU3HHU U TPYJIOBOM ESITEIIbHOCTH;

— (QopMupoBaHuEe Yy OOy4YarOMIMXCA T'YMAaHHUCTHUYECKUX OTHOLICHUM, MMOHUMAaHMUS
[IEHHOCTH XMMHYECKUX 3HAHUU JJIs BBIPAOOTKH SKOJOTMYECKU I1eJIecO00pa3HOro
MOBE/ICHUSI B OBITY U TPYJOBOM JIEATEILHOCTH B IEJSIX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY’KAIOIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMU K OOY4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHHS 0O0IIEUEIOBEUECKUX IIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAPABIEHHOCTH JTaJbHENIIIETO 00 YUEeHHUS.

OO61iee yuciIo 4acoB, OTBEACHHBIX JJI M3YYEHHUS XMMHUHU Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, coctapiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEIHO),
B 9 Ki1acce — 68 yacoB (2 yaca B HEAEINIO).



COILEPKAHUME OBYYEHUA

8 KNIACC

IlepBoHayajbHbIe XMMUYECKHE MOHATHS

[Ipenmer xumuu. Ponb XMMHUM B )KU3HU YET0OBEKA. XMMUSA B CUCTEME HayK. Tela u
BenecTBa. GU3NYECKUE CBOMCTBA BEMIECTB. ATrperaTHoe cocTosiHue BemiecTB. [lonstue o
MeTOJlaX Mo3HaHus B XUMuU. YucTeie BemecTBa U cMecu. CrocoObl pa3iesieHus] CMECeH.

ATOMBI M MOJIEKYJIbl. XUMUUYECKHUE IEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocThlie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumnueckas (opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTtomHas Macca. OTHOCHUTENbHas
MOJIEKYJIgIpHasi Macca. MaccoBast 40JIsl XUMUYECKOTO 3JIEMEHTA B COCIUHEHUMU.

KomnuecTBo BemectBa. Monb. MossipHas Macca. B3auMoCBs3b KOJIMYECTBA, MACChI
U YHCJIa CTPYKTYPHBIX €IUHMI[ BemecTBa. Pacdu€Tel mo QopMynaM XUMHUYECKUX
COE€IMHEHUMH.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMHUUECKasl peakius U €€ Mpu3Haku. 3aKOH
COXpaHEHHSI MAacChl BEIIECTB. XUMHUUYeCKHe ypaBHeHUs. Kiaccudukaius XUMHUYECKUX
peakiuil (CoeTMHEHUs, Pa3IOKEHHUs, 3aMeIIeHHs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYIO0i, MpaBuWiaMu paldoThl B JabopaTOpuud U
npuéMamMu oOpamieHusi ¢ JIabopaTOpHBIM O0OpYIOBAaHHEM, HW3YYEHHUE U OIMCAHUE
¢u3nuecknux CBOMCTB 00pa3ll0OB HEOPraHWYECKUX BEIIECTB, HaOMOneHHE (HU3MYECKUX
(Tu1aBieHuE BOCKa, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHJIEHCALUs
BOABI) M XUMHUUYECKUX (FOpPEHHE CBEYM, [POKAJUBAHUE MEJHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCIOTOW) SIBJICHUH, HAOJIOJCHHUE M OINMCAHHWE IPHU3HAKOB
NPOTEKAHUS XUMMYECKUX peakiuuil (pasyiokeHHe caxapa, B3aUMOJICHCTBHUE CEpHOMU
KHUCIIOTBI C XJIOpUAOM Oapusi, pasznoxkeHue ruapokcuaa meau (ll) mpu HarpeBanuu,
B3aMMOJICHCTBHE XKeie3a ¢ pactBopoM cosi Meau (11), n3ydenune crocoOoOB pasaeneHus
CMeced: ¢ TIOMOIIbI0 MarHuTa, QWIBTPOBAHWE, BBIMAPUBAHHE, JUCTHILISAINA,
xpomaTtorpadus, MPOBEJCHUE OYHCTKH IOBAPEHHOW COJIM, HAOIIOJECHUE W OIMCAHUE
pe3yJIbTaTOB NPOBEICHUS OMNbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MACCHhI,
CO3JIJaHHUE€ MOJIeNIe MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeinune npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3zayxa. Kuciopom — 3JIeMEHT U MPOCTOE
BellecTBo. HaxoxaeHnue kuciopoaa B mpupojie, puznueckue u XMMUYECKHE CBOMCTBA
(peakuuu ropenus). Oxkcuasl. [Ipumenenue kucioposa. CriocoObl MOTyUYeHHUsT KUCIOpoaa
B Jnaboparopuu u mnpombiiuieHHocTH. KpyroBopor kucinopomga B mnpupoae. O30H —
aJuIo0TpoINHas MOAU(DUKALIUS KUCTOPO/Ia.



TemoBoit 3ppexkT XMMUUECKON peakuuu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U
SHJIOTEPMHUYECKHUE peakluu. TOMIMBO: Yroidb U METaH. 3arpsi3HEHUE BO3yXa, YCUIICHUE
MapHUKOBOTO 3 PekTa, pa3pylnieHue 030HOBOTO CJIOS.

Bonopon — anemeHT M mpoctoe BemecTBO. HaxoxaeHwe Boaopoaa B MPHUPOAE,
dbu3nYecKue U XUMUYECKHUE CBOWMCTBA, MPUMEHEHHE, CIOCOoObl monydeHus. KucinoTel u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUYECKUM YPaBHEHUSIM.

@dusnyeckue cBoicTsa BoAbl. Boxa xak pactBopurens. PactBopel. HackimeHHsie u
HEHACBIIIEHHBIE PACTBOPHI. PaCTBOpUMOCTH BEHIECTB B BoAE. MaccoBast 10Jisl BEILIECTBA B
pactBope. XUMUYECKUEe CcBOMCTBA BOJbl. OcHOBaHUdA. Ponb pacTBOpOB B MpUpPOJIE U B
KU3HU YyeraoBeka. KpyroBopot Bojbl B MpUpoie. 3arps3HeHUE NpUpoaHbiX Boa. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccubukanus Heopranudeckux coeauHeHudd. Oxcunabl.  Knaccudukarms
OKCHJIOB: coJieoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) U
HecosieoOpasyromue. HomeHnkinarypa okcumoB. Pu3nueckne U XMMHUYECKHE CBONCTBA
okcu10B. [lonydyenue okcuaos.

OcHoBanus. Knaccudukamusi ocCHOBaHUM: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiiatypa ocHoBanui. @u3nM4yeckMe M XUMHYECKUE CBOMCTBA OCHOBAHMWM.
[Tomyuyenue 0oCHOBaHUIA.

Kucnorel. Knaccudukamms xucimor. Homenknatypa kucior. ®Duszmdeckue u
XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHoctu MetaimoB H. H. bekerosa. [lonyuyenue
KHCJIOT.

Comu. Homenknatypa coned. ®Pusnueckue M XUMHUYECKHE CBOMCTBAa COJICH.
[Tomyuenue conen.

['eneTnyeckas CBA3b MEXKY KJIACCAMU HEOPTaHUUECKUX COETMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJECICHUE COJEpPKAHUS KHUCIOpoAa B BO3AyXe, IOJy4YEHUE,
coOupaHue, paclo3HaBaHWE W M3YYCHHE CBOWCTB  KHUCIOpPOAa, HAOJIIOJCHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCJIOPOAOM M YCIIOBUS BO3HUKHOBEHUSI U NPEKpALCHUS
ropeHusi (mokapa), O3HAKOMIIGHHE C OOpas3llaMu OKCHJIOB M ONHCAHHE WX CBOWCTB,
MoJlyyeHue, coOupaHue, paclio3HaBaHME U H3YYEHHUE CBOMCTB BojaopoAa (ropeHue),
B3auMojielicTBue Boaopoja ¢ okcugoM wMeau (ll)  (BO3MOXHO HCMOJB30BaHHUE
BHJICOMATepUAJIOB), HAOIIOJICHUE O0O0pa3loB BEIIECTB KOJIWMYECTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEM PacTBOPEHHUS BEIIECTB C PA3JIUYHON PaCcTBOPUMOCTEHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEACITEHHON MAaCCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA,
B3aUMOJICHCTBHUE BOJIbI C METAJUIAMU (HATPUEM U KajbleM) (BO3MOXXHO UCIIOIb30BAHUE
BHUJICOMATEPUAITIOB), HUCCIEAOBAHUE OOpPa3ll0B HEOPraHUYECKUX BEIIECTB Pa3IMUYHbBIX
KJIacCOB, HAOJIIOJICHUE H3MEHEHUS! OKPACKM HHIMKATOPOB B PACTBOPAX KHUCIOT U
uiesoue, u3ydeHue BzaumojencTeust okcuaa menu (ll) ¢ pacrBopom cepHON KUCITOTHI,



KHUCJIOT C METAJUIAMU, PEAaKLUi HEUTPpAIU3aLvK, II0JIy4eHUE HEPACTBOPUMBIX OCHOBAaHU,
BBITECHEHHME OJTHOTO METAajlla IPYTUM U3 PacTBOpPA COJU, PEUIEHUE SKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHeuIme KiIacchl HEOPraHUYECKUX COCIUHEHUI.

Iepuoanuyecknii 3axkoH u Ilepuoanueckasi cucteMa XMMHYECKUX dJ1eMeHTOB /1.
N. MenaeneeBa. CrpoeHne aTomMoB. XumMH4YecKass CBA3b. OQKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeAKIUN

[lepBble MOMBITKH KiIacCU(MUKAIMK XUMHUYECKHX deMeHTOB. [loHaTHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (II[EJIOYHBIE U IIEJIOYHO3EMEJIbHBIC METAJLIbI, TaJIOT€HbI, HHEPTHHIC
rasbl). DJIEMEHTHI, KOTOpbIe 00pa3yoT aMpOTEPHBIC OKCUIBI U TUIPOKCHUIBI.

[Tepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMuUdeckux aiemeHToB JI. U.
MenneneeBa. Koporkonepuonnas u anuHHomepuonHas ¢opmel [lepuoanueckoit
cucteMbl xuMuueckux aneMeHToB J[. 1. Menaeneea. [lepuoast u rpynmel. Guznueckui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. M3otombl. OnekTpoHbl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpPBBIX 20 XUMUUYECKUX 3JeMeHTOB llepuomnueckoit
cucrembl J[. WM. MengeneeBa. XapakTe€pUCTUKA XHUMHUYECKOIO OJJIEMEHTa MO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHMS paauyca aTOMOB XHMHUYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAUIMYECKUX CBOKMCTB MO TPYMIIaM U IEPUOIAM.

3nauenue Ilepuoauueckoro 3akoHa u llepuoguueckoi CHUCTEMBbl XUMHUYECKUX
3JIEMEHTOB U1 pa3BUTHS HAyKH U npakTuku. [. 1. MenaeneeB — yu€HbIN U rpakIaHUH.

Xumudeckas  CcBs3b. KoBaneHTHas  (TOJIIpHass W HEMOJSpHAs)  CBS3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpoiiecchr
OKUCJICHUS U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

u3ydeHrne OoOpa3IoB BEIICCTB METAaUIOB M HEMETa/IOB, B3aWMOJICHCTBHUE
TUAPOKCHAA LMHKAa C pacTBOpaMHU KHCIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX pPeakiuil (TopeHue,
peaKIu pa3jaoKeHUs, COEAUHEHNUS).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeAMETHBIX CBS3€M MpPU MU3YyYEHUM XUMHM B § Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSTHUH,
TaK M TOHATHM, SBIAIOMIMNXCS CUCTEMHBIMH IS OTIEJIBHBIX MPEIMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.

OO6uue ecTecTBEHHO--HAYUYHbIC MOHITHUS: HAYYHBIM (PaKT, TUTIOTE3a, TEOPHUS, 3aKOH,
aHanau3, CHHTe3, Kilaccupukanus, MNEPUOJUYHOCTh, HAOIIOJICHHE, DSKCIIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®dusuka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJJEKTPUUECKUN 3apsll, BEIIECTBO, TEIO, OO0BEM,
arperaTHo€ COCTOSIHUE BEIIECTBa, ra3, (pu3nueckue BETUYUHBI, CAUHUIBI U3MEpPEHUs,
KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOAbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuit 3akoH. Ilepunoguueckas cucremMa XuMuyeckux syemeHToB /. .
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KM, KAIbIHSI U UX COEJUHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUJIbl XUMUYECKON CBSI3U. THUIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUNA KPUCTALIUYECKOW PEMETKM U BHUAA
XUMHUYECKOU CBSI3H.

Knaccubukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K Pa3IMYHbIM KJIACCAM HEOPraHMYECKUX COCIMHEHUH,
TE€HETUYECKAs CBA3b HEOPTAHMYECKUX BEILIECTB.

Knaccudukanuss XuMHUECKHX peakIui MO pa3IMYHBIM IMpU3HAKaM (110 YUCTY U
COCTaBYy YYaCTBYIOIIHMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3P (DEKTY, M0 U3MEHEHHUIO
CTeNIeHEHl OKMCIEHUS XHUMHYECKHUX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO Y4YacTHUIO
KaTajanu3aTopa). IK30- U SHIOTEPMUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsiTMe O cCKOpocTH XHMHUYECKOW peaknuu. I[loHsTHe 00 0OpaTuMBIX U
HEOOpaTUMBIX XHMHUYECKHX peakiuax. [loHATHE O TOMOTEHHBIX M TETEePOre€HHBIX
peakuusax. I[lonstue o karanmmze. IloHsTHE O XUMHYECKOM paBHOBeCHU. DAKTOPHI,
BJIUSIIOIINE HA CKOPOCTh XMMUYECKOW pEeaKIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuy, AIEKTPOHHBIN OanmaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON peakunu. COCTaBIE€HUE YPaBHEHUIN OKUCIUTEIbHO--
BOCCTaHOBUTEIIBHBIX PEAKITNI C UCTIOJIB30BAHIEM METO/Ia DJICKTPOHHOTO OanaHca.

Teopust 3IE€KTPOIUTUYECKON OHCCOLMAIUMU. OJIEKTPOJIUTBI M HEANEKTPOJIUTHI.
Katnonsl, anuonsl. MexaHW3M [AHCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIa0bIe SJIEKTPOIUTHI.

Peakuuu wmoHHOro oOMeHa. YCIOBHS MNPOTEKaHUs peaklMil HOHHOrO OOMEHa,
MOJIHBIE U COKpAIIEHHbIE MOHHBIE YpaBHEHUs peakuuil. CBONWCTBa KUCIOT, OCHOBAHUHN U
CoJieil B CBETE MPEACTABICHHUA 00 JIIEKTPOIUTHYECCKOW Auccomuanuu. KauecTBeHHbIE
peakunu Ha MOHBL. [IoHSATHE O TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJCIISIMU KPUCTAIUTMYECKUX PEHIETOK HEOPTaHUYECKUX BEIECTB
— METAJJIOB U HEeMeTaJyIoB (rpadura M aiamasa), CIOKHBIX BEUIECTB (XJIOpUAa HATpHUs),
UCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMHWYECKOHW peakiuu OT BO3ACHCTBUS
pa3IuuHbIX (HAKTOPOB, HCCIEIOBAHUE AJIEKTPOMPOBOJHOCTU PACTBOPOB BEIIECTB,
mpoiiecca JUCCOIMALUA KUCTIOT, IIeNI0Ye U coyie (BO3MOXKHO HMCIIOJIb30BAaHUE BHUIEO
MaTepualoB), MPOBEJACHUE OMBITOB, WUIIOCTPUPYIOIINX MPU3HAKK MPOTEKAHUs peaKIui
HOHHOTO OOMeHa (00pa3oBaHME OCaj/iKa, BbIJEIEHUE ra3a, 00pa3oBaHUE BOJIbI), OIMBITOB,
WUTFOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUA (TOpeHUeE,
peakiuu pasioKEeHUs, COCIUHEHHMs), PACIO3HABAHHE HEOPTraHUYECKUX BEIIECTB C
MOMOIIIbIO0 KQUECTBEHHBIX PEAKIIMil HAa MOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1ay.

HeMmeTannnbl u uX coeITMHEHUS

OO6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHbIE
creneHu okucieHus. CTpoeHue u GU3NIecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha mpuMmepe xjopa (B3aUMOJICHCTBHE C MeETallJIaMU,
HEeMeTallaMu, miejaodamu). Xiopooaopoa. ConsiHas KUCIOTa, XUMUUYECKHUE CBOWCTRA,
noJiydeHue, nmpuMeHenue. JleiicTBue Xjopa M XJIOpOBOJOPOJa Ha OPraHU3M YeOBEKa.
Baxxneilmue XJI0puabl U X HAX0XKICHUE B IIPUPO/IE.

O6mas xapakrepuctuka 3eMeHTOB VIA-rpynmnbel. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucienus. CTpoeHne u puandeckrue CBOWCTBA MPOCTHIX BELIECTB
— KUCJIOpOJia U Cephbl. AJUIOTPOIHbIE MOAU(PUKAIMUA KUCIOPOJa U CEPbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHUE, PU3NUECKUE U XUMUYECKHE cBOMCTBA. OKCUIBI
Cepbl KaK TMpPEACTaBUTENHN KHUCIOTHBIX OKcuAoB. CepHasi KHUCIOTa, (U3UYECKUE U
XUMHYECKUE CBOWCTBa (0OIIME KaK MPEICTABUTENsI Kjacca KUCIOT U CHElU(pUUIEcKue).
XVMMHUYECKHE peaKlMM, JeKalldie B OCHOBE IMPOMBIIUICHHOTO CIOc00a MOTydeHus
cepHoi kucioThl. [IpuMmenenune cepHoit KucaoTbl. Colii CepHOM KHUCIOThI, KAUECTBEHHAs
peakius Ha cyabdaT-uoH. HaxoxaeHne cepsl U €€ COeTMHEHUI B IPUpPoJie. XUMUUYECKOe
3arpsA3HEHUE OKpYyXKalolled Cpeabl COEOUHEHUSIMU Cepbl  (KUCIOTHBIE  JTOXKIU,
3arpsi3HEHHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEA0TBPAICHUS.

OO6mast xapakTepucTrKa 31eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIICHHs. A30T, paclpoCTpaHEeHUE B mpupojne, Gu3nuecKue u
XUMHYECKue cBoMcTBa. KpyroBopor azora B mpupoje. AMMUak, ero (usudeckue u
XUMHYECKUE CBOWCTBA, MOJydeHrne W mpumeHeHne. Comu aMMOHHS, UX (PU3NUYECKHE U
XUMUYECKHE CBOWCTBA, npuMeHeHue. KauecTBeHHass peakiys Ha HOHBl aMMOHWUSL.
A3zoTHas kucnota, e€ mojydeHue, (pU3NUecKHue W XUMHUYECKHe CBOWCTBa (OOIIME Kak
MPEICTaBUTENS Klacca KUCIOT U crenududaeckue). Vcronb3oBaHUe HUTPATOB U COJEH
aMMOHHSI B KayeCTBE MUHEPANbHBIX ynoOpeHuid. XUMHUUYECKOE 3arps3HCHHE
OKpY’Karouien cpeabl COCAUHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKAM, 3arpsi3HEHUE BO3yXa,
MoYBbl M BOJI0EMOB). Docdop, ammoTponHbie Moaudukanuu pocdopa, pusmdyeckue u



xumuueckue cpoiictBa. Oxcun docdopa (V) u dbochopuas xucnora, duszuyueckue u
XUMUYECKHEe CBOWcTBa, monyudeHue. lcnonws3zoBanue ¢dochaTtoB B  KauecTse
MUHEpaIbHBIX YJIOOpEHUH.

O61as xapakrepuctuka 31eMeHToB |V A-rpymnmbsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble  CTENEHH  OKHUCIEHUs.  YTIepoJ, aJUIOTPONHbIE  MOAM(PUKAIIH,
pacnpocTpaHeHue B HOpUpPoAe, (PU3NYECKHME M XUMUYECKHE CBOWCTBA. ANCOpOLHS.
Kpyrosopor yraepoga B npupoge. Okcuapl yriepoja, ux (QpU3NYecKue U XUMUYECKUE
CBOICTBA, I€CTBHE HA >KMBBbIE OPraHU3Mbl, OJYYEHHE U IPUMEHEHHE. DKOJIOTMYECKUE
npoOseMbl, CBA3aHHbIe ¢ okcuaom yriaepona (1V), rumnoreza rio0anbHOr0 MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3(@exT. YroiapHas KucCIOTa UM €€ coiu, uxX (usmyeckue u
XMMHYECKUE CBOMCTBA, NOJIyueHHe U puMeHenne. KauecTBeHHas peakiusi Ha kKapOoHar-
nonbl. Mcnonb3zoBanue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHauanbHble MOHATHS OO0 OpPraHWYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoga (MeTaH, 3TaH, ITWIEH, alleTWJIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas KHCIIOTa).
[IpuponHble UCTOYHUKH YTIEBOAOPOAOB (Yyroyib, MPUPOIHBIN ra3, HedTh), MPOAYKTH UX
nepepadboTku (OEH3UH), UX POJIb B OBITY U IPOMBINIIEHHOCTH. [loHATHE O OMOJIOTHYECKH
BaXXHBIX BEIIECTBAX: XUpaX, OelKax, yriieBoJax — U MX POJU B KU3HHU YelIOBEKa.
MartepualibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSTMHEHUH.

Kpemnuii, ero ¢usnyeckne u XMMHUYECKHE CBOMCTBA, MOJYYEHUE M NMPUMEHEHUE.
Coenunenust kpemHus: B npupoze. OOuiue npeactaBienus 06 okcuae kpemuus (1V) u
KpeMHUEeBON kucioTe. CHUIMKAThl, UX MCMIOJIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiiue cTpouTenbHbIE MaTe€pUaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [IpoGiemMbl Ge30MacHOr0 HMCIOJIB30BAHHUS CTPOUTEIBHBIX MaTEPHAIOB B
[IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMNA HAa XJIOPHUI-UOHBI W HAOIIO/IEHWE MPU3HAKOB UX
MPOTEKAHUS, OMBITHI, OTPAKAIOIMINE (HU3UUIECKHUE WU XUMHYECKUE CBOMCTBA TaJIOTCHOB U
UX COEIMHEHUN (BO3MOXHO HCHOJb30BAHUE BUIECOMATEPUATIOB), O3HAKOMIICHHE C
oOpasniaMu XJIOPHIOB (TaJOTEHUIIOB), O3HAKOMJICHHE C oOpa3llaMu cepel U €€
COETMHEHHUSIMH (BO3MOYKHO HCIOJB30BaHUE BHAEOMATEpUANOB), HAOMIOJEHUE TMpolecca
oOyTrIuBaHMS caxapa IMOJ JEUCTBHEM KOHIICHTPUPOBAHHOW CEPHOUM KHUCIOTHI, U3yYEHUE
XUMUYECKUX CBONCTB pa30aBICHHOW CEpPHOW KHUCIOTHI, MPOBEICHHE KauyeCTBEHHOMN
peaknuu Ha Cynb(haT-uoH W HAOTIOJEHUE MPU3HAKA €€ MPOTEKAHUs, O3HAKOMIICHHE C
dusnueckumMu  cBOMcTBaMU  azoTa, ¢dochopa W WX COCAUHEHHHA (BO3MOKHO
WCIIOJIb30BaHUE BUEOMATEPUATIOB), 00pa3liaMu a30THBIX M (POCPOpHBIX YTOOpEHUH,
MoJiyuyeHue, coOupaHue, paclo3HaBaHUE W HM3YYEHUE CBOWMCTB aMMHakKa, MpPOBEICHUE
KaueCTBEHHBIX pEakIMi Ha MOH aMMOHHS U (pocharT-uoH M HM3yUYEHHE MPU3HAKOB HX



[IPOTEKAaHUsl, B3aMMOJACHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHCJIOTBI C MEIbIO
(BO3MOKHO HCHOJIb30BAaHWE BHACOMATEPHUAIOB), U3YYEHUE MOJEICH KPUCTALTUUYECKUX
peméTok anmasa, rpadurta, QyuepeHa, O3HAKOMIIEHHE C MPOIECCOM aacopOiuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM VYINIEM M YCTPOMCTBOM IIPOTUBOrasa,
MoJlyuyeHue, coOupaHue, pacro3HaBaHUE W U3YUYEHHUE CBOWMCTB YIJEKHUCIIOr0 Trasa,
MPOBEJICHNE KauyeCTBEHHBIX peakiuii Ha KapOOHAT M CUJIMKAT-UOHBI U HU3YUYEHHUE
MPU3HAKOB  MX  MPOTEKaHWs, O3HAKOMJIEHHE C  MOPOAYKIMEH  CUJIMKATHOU
MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3ajJad 1o Teme «BaxHeuine
HEMETAJIbl U UX COSTUHEHUS.

MeTaJJibl U X COeTHHEHUS

OO6miast xapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
noynoxxkeHus B llepuoauueckoit cucreme xumuueckux snemeHtoB /. M. Menneneesa u
cTpoeHus aroMoB. CTpoeHHE MeETaUIOB. MeTajuiMueckass CBsA3b M METajulnyecKas
KpUCTAJUIMYECKAsT PEHIETKa. ODJICKTPOXUMUUYECKUM pAd  HANPSKEHUH  METAJIOB.
dusnyecKkrue U XUMUUECKHEe CBOMCTBA MeTaJlIOB. O0IIMe CIIOCOOBI MOTYyUYEeHUs] METAJLIOB.
[TonsiTE O KOPPO3UHU METAIIIOB, OCHOBHBIE CTIOCOOBI 3alTUTHI UX OT KOppo3uu. CrijaBbl
(cTanb, 4yTyH, TIOpATFOMUHUNA, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: TMOJOXKeHHEe B Ilepuoauueckod cuUcTeME XUMHUYECKHUX
anemeHToB JI. WM. MeHneneeBa, CTpPOCHHME HMX aTOMOB, HAXOXIECHHE B TPUPOJIE.
du3nyeckue M XUMHYECKHE CBOMCTBa (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUIPOKCHUIBI HATPUS U Kanud. [[pyMeHeHre 1MIeI0YHbIX METAJIJIOB U UX COCIMHEHMUIA.

[[lenoyHo3eMeNnbHBbIE METAUIBI MATHUWA W KaJlbIIMW: TTOJI0OXKEeHUEe B llepuonnueckon
cucteMe xuMmuueckux sneMeHToB [[. . MenaeneeBa, CTpoeHUE UX aTOMOB, HAXO0XKICHHUE
B mpupojse. Ouznyeckne U XMMHUYECKHE CBOWCTBA MarHus W Kalblus. BaxHeuune
COCMHEHUS KajbIlus (OKCHI, THAPOKCHA, coiii). JKECTKOCTh BOJBI M CIIOCOOBI €&
YCTpaHEHMUSI.

AnroMuHuii: nosioxkenue B [lepuoandeckoit cucreme xumMmudeckux snemeHton /1. U.
MenpneneeBa, CTpOEHHE aTOMa, HAXOXJICHHUE B Mpupojie. PU3NUECKHE U XUMHUUYECKHUE
cBoOMcCTBa amFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUIPOKCHIA aTIOMUHUS.

Keneszo: monoxenne B Ileprogmyeckor cuUCTeME XUMHYECKHUX 3yeMeHToB [l. U.
MenpaeneeBa, CTpOEHHE aToOMa, HAXOXKJICHHE B Mpupojae. PU3NYECKUE U XUMHUYECKHUE
cBolcTBa xene3a. Okcuabl, ruapokcuansl U conu xkenesa (1) u xenesza (I11), ux cocras,
CBOWCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMy METAJIJIOB M CIUIABOB, MX (U3WUYECKUMHU CBONCTBAMH,
W3y4YeHHUE  pe3ylbTaTOB  KOPPO3MM  METAUIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BHJICOMATEpPUAJIOB), OCOOCHHOCTEN B3aUMOACHCTBHUS OKCHIA KAIBIMSI U HATPHUS C BOJIOU
(BO3MOHO HCIIOJIb30BAHUE BUACOMATEPHUAJIOB), UCCIECIOBAHUE CBOMCTB JKECTKOM BOJIHI,
npoliecca ropeHus xKeje3a B KUCIopoe (BO3MOXKHO UCIIOI30BAHUE BHUIEOMATEPHATIOB),



MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIUN HA MOHBI: MAaTHUSI, KAJIbLIUA, aTIOMUHUS,
uunka, xenesa (ll) u xenesa (lll), meau (l1), HaGnroneHUe U omucaHuE MPOIECCOB
OKpalIMBaHUs TUIAMEHW HOHAMH HATpPUA, KaIui W KajbIHs (BO3MOXKHO HCIOJIH30BAHHE
BUJICOMATEPHUAIOB), HWCCIEI0BaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHS U
THJIPOKCHA IHMHKA, pEIICHHE OJKCIepUMEHTANBHBIX 3amad mo Teme «Baknenmme
METAJIJIBl U UX COCTUHEHUS.

XuMHA U OKpY:KaLIas cpeaa

BemecrBa u  Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. be3omacHoe
UCTIOJh30BAaHUE BEIISCTB M XHMHYECKUX peakuuid B ObiTy. IlepBas momompb mpH
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XuMUYeCKoe 3arpsi3HeHHWE OKpYyKarolled cpeabl (TpeaenbHas —JOmycTUMast
KOHIIeHTpanus BemecTB, ganee — I[IJIK). Ponp XxumMum B pelieHHH SKOTOTHYECKHUX
npoosieMm.

Xumuueckuii IKCnepumenm:

U3ydyeHue o0pas3loB MaTepuanoB (CTEKJIO, CIUIaBhl METAJJIOB, MOJUMEpPHEIC
MaTepHabl).

Mesxcnpeomemnvle ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3eéM TpM HM3y4YeHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS] YePe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHH, TakK
U TIOHSTUH, SIBISIIONIUXCS CHUCTEMHBIMU IS OTIEIbHBIX TPEIMETOB €CTECTBEHHO--
HAYYHOTO ITUKJIA.

OO61mMe ecTecTBEHHO-HAyUYHbIE MOHATHSA: HayYHbINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHUHTE3, KilacCUpUKAIUs, TMEPUOTUYHOCTb, HAONIOJCHHE, SKCIEPUMEHT,
MOJICTMPOBAHKUE, W3MEpPEHUE, MOJENb, SBICHHE, MAPHUKOBBIM 3(P(dEKT, TEXHOIOTHS,
MaTepHaIbI.

®duzuka: mMaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHUI, WU30TOIbI,
PaANOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUN 3apsll, MPOBOJHUKHU, IMOJYIPOBOJIHHUKH,
IUBJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOe COCTOSTHUE BEIECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJJIMUECKas pEIETKa, CIUIaBbl, (QU3NUYECKUE
BEJIMYMHBI, €JAMHULBI H3MEPEHHs,, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Connre.

buonorusi: ¢dotocuHTe3, ApixaHue, Oumocdepa, IKOCHUCTEMa, MHUHEPATHHBIC
yI0OpeHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, MUTAaTEeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEpaIbl, TOPHBbIE IMOPOABI, IOJIE3HBIE
MCKOTaeMble, TOIUIUBO, BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3y/IbTaThl OCBOCHUS MPOrPaMMbBl OCHOBHOT'O OOIIEro 0O0pa3oBaHuUs
JOCTUTAIOTCS B XOJ¢ OOyYCHHS XHMHH B CIAMHCTBE Yy4eOHOHW M BOCIHTATCIIBHOMN
JCSTEILHOCTH B COOTBETCTBUHU C TPAJAUIIMOHHBIMU POCCUHCKUMH COLMOKYJIbTYPHBIMH U
JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMU B OOIIECTBE IPAaBHJIAMU U HOpMaMHU
TIOBEJICHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUATH3AIIH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yJIbTAThI OTpaXKaroT TOTOBHOCTD 00 yJaronuxcst
PYKOBOJICTBOBATHCS CHCTEMOM IMO3UTHUBHBIX IICHHOCTHBIX OPHUEHTAIIMH W pacCIIMpPEHUEC
OTBITA JCATCIIBHOCTH Ha €€ OCHOBE, B TOM YHMCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[ICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACIICJHIO0, TOHUMAHUS 3HAYCHHUS] XUMUYECKOW HAYKH B dKU3HU COBPEMEHHOTO
o0IiecTBa, CIIOCOOHOCTH  BJIAJAETh JOCTOBEpHOW HH(poOpMammeld O TMepeaoBhIX
JOCTHIKCHUSX U OTKPBITUSAX MHPOBOHM M OTCUECTBEHHOW XHMHH, 3aMHTEPECOBAHHOCTH B
HaY4YHBIX 3HAHHUIX 00 yCTpOWCTBE MUpa U OOIIECTBA,

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEICTaBIICHUS O COIMAIBHBIX HOPMaxX U TIPaBHJIaX MEKITMYHOCTHBIX OTHOIIICHHA B
KOJJICKTUBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJIC3HOM,
y4eOHO-MCCIIeI0BATEILCKOM, TBOPUSCKON U APYTUX BHIAX JACATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH  COBMECTHOW  NIEATENIPHOCTH  TPH  BBIMOJHCHHH  Y4YCOHBIX,
TIO3HABATEIBHBIX 3a/1a4, BHIITOJHEHUN XUMHUYECKUX SKCTICPUMEHTOB, CO3aHUH yUCOHBIX
IPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHWIO W B3aUMOIIOMOIIM B TPOIECCE ITOM
y4eOHON JeSITeIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IOBEJICHHE W TIOCTYIKH CBOHMX
TOBApUIIICH C TIO3WIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C Y4YETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHYCCKHE TIPEJCTABICHUS O BEIICCTBE M XHMUYCCKOW pEaKIvy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M COCTABIISIOIIAE OCHOBY
JUIS TIOHMMaHUsl CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOJIBI, B3AUMOCBS35X YCIIOBEKa C MPUPOJTHON CpeIoi, O
POJIM XUMUU B TIO3HAHUU ITHX 3aKOHOMEPHOCTEIH;

MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHBIC HA MOJyYCHUE HOBBIX 3HAHUH 1O XWMUH,
HEOOXOAMMBIE JIsI 00BSICHEHUST HAOIFOIaeMbIX TIPOIIECCOB U SBJICHUH, ITO3HABATEIIBHOM,
WH(POPMAITMOHHON M YHTATEIILCKOW KYJIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTECIILHOM
paboThl ¢ Y4COHBIMH TEKCTAMH, CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHHUUCCKHUMHU
cpeacTBaMHu HH()OPMAIIMOHHBIX TEXHOJIOTH;



MHTEpEC K OOYUYEHHIO U TO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, MPOEKTHOM M MCCIIEI0BATEIbCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPABICHHOCTH U YPOBHS OOYy4YE€HUS B TaJIbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH >XW3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 30POBBIO,
YCTAaHOBKH Ha 370pOBBIA 00pa3 >KM3HHM, OCO3HAHUE MOCIEICTBUI U HENMPUSITHE BPEIHBIX
NpUBBIYEK  (YMOTPEOJEHUS]  aJIKOTOJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH
coOJroIcHUsT TIpaBUl 0€30MaCHOCTH MpHU OOpalleHUHd C XMMHUYECKUMH BEIIeCTBAMH B
OBITY U peabHOU KU3HH,

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTUYECKOMY H3YyueHHIO Tpodeccuii W Tpyaa pa3IudHOro poja,
yBaXEHUE K TPYAYy M pe3yibTaTaM TPYIAOBOH NEATEIHLHOCTH, B TOM YHCIEC Ha OCHOBE
NPUMEHEHHS] TIPEAMETHBIX 3HAHWM 10 XUMHUH, OCO3HAHHBIM BHIOOp WHIMBUIYaTbHOMN
TPACKTOPUU TIPOJOKEHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOINECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, yCHEeNTHOM
npodeccroHaIbHON JIESATEIPHOCTH U Pa3BUTHUSA HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKH 1IeTIeco00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HHU Ha
3emile, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHHE LIEHHOCTH 3JI0POBOTO U 0€30MacHOro
oOpa3za >KW3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTU COOMIOACHUS MpaBUil 0€30MaCHOTO
MOBEICHMSI TP pabOTe C BEIIECTBAMU, a TAK)KE B CUTYAIUSAX, YIPOKAIOUIUX 3I0POBbIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHUs] 3aJ1a4, CBS3aHHBIX C OKPYXAKOIIEH MNPUPOAHOW CPEIIOW, Il TOBBILICHUS
YPOBHS DKOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHS TIIO0ATBHOIO XapaKTepa 3KOJIOTHMUECKHUX
npo0ieM M TyTed WX peHieHus MOCPEACTBOM METOJOB XHMHUHU, JKOJIOTHYECKOTO
MBIIIUIEHUSI, YMEHUS PYKOBOJICTBOBAaTHCS MM B IO3HABATEIbHON, KOMMYHHKATUBHOU WU
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaIMETHBIX  PE3YJAbTATOB  BBIACISAIOT  3HAUUMbBIE TS
dbopMupOBaHUS MHPOBO33PEHHsI OOIEHAYYHBIE TOHATHS (3aKOH, TEOpHWs, MPUHIIHII,
runotes3a, (akT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYUYHbBIX YUEOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUWM M3 ATUX
npeaMeToB (OpMUPOBATh MPEJICTABICHUE O IEJIOCTHOW HAy4YHOM KapTHHE MUpa, U
YHUBEpCaJibHble ~ y4eOHble  JelcTBUS  (TO3HABATEJbHBIE, = KOMMYHUKATHUBHBIE,
peryisiTUBHBIE),  KOTOpble  oOecrneunBalOT  (GOPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JIEITEIIbHOCTH.



Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE Y4eOHbIE 1eHCTBHS

ba3oBbIe JJornuyeckue 1eHCTBUS .

YMEHHSI MCIIOJIB30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJICHHUS! NPU OCBOCHHM 3HAHMWIA:
PacKpbhIBaTh CMBICI XUMHUYECKUX TOHSATUU (BBIACTSATh HX XapaKTEepHbIE MPHU3HAKU,
yCTaHABIIMBATh B3aUMOCBS3b C JPYTUMU MOHATHSIMHU), HMCIOJI30BAaTh TOHSITHS IS
OOBSICHEHUS OTIEIBHBIX (PAKTOB U SIBJICHUHN, BHIOUPATh OCHOBAHUS U KPUTEPUH HIJIs
KiaccupuKalMi XMMHUYECKHUX BEIIECTB W XUMUYECKUX pEaKIHil, yCTaHaBIUBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YUYEHHS, CTPOUTH JIOTHUUECKHE
paccyxaeHusi (MHIYKTUBHBIE, JEIyKTUBHBIC, IO aHAJOTHUM), JeJIaTb BBIBOABI U
3aKJIFOUYCHUS

yMEHHE TPUMEHITh B TIpOIECCe TO3HAHUS TOHATUS  (MPEIMETHBIE U
METanpeMeTHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJCNIM, HCIOJIb3yEMbIE B XHUMWUH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBbIE B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYeCKasi (popMyIia U ypaBHEHHE XUMHUYECKON
peakiuu — MpU pelieHuHd y4eOHO-TI03HABATENIBHBIX 33J1ad, ¢ Y4€TOM ITHUX MOJACIBHBIX
IPEACTaBICHUN BBISBISTH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU H3Y4aeMbIX
O0OBEKTOB — XHMMHYECKMX BEIIECTB W XUMHUYECKUX pEaKIMid, BBIABIATh OOIIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CJIEACTBEHHBIC CBSI3M M MPOTUBOPEUUS] B H3yYaEMbIX
MpoIeCCaX U SIBJICHUSX.

ba3oBble ucciienoBaTebCKe 1eMCTBUS.

YMEHHME HCIOJIb30BaTh IIOCTABJICHHBIE BOIMNPOCH B KAayeCTBE WMHCTPYMEHTA
MO3HAHMS, a TaKKe B KauyeCcTBE OCHOBBI Il (hOPMHUPOBAHUS THIOTE3bI MO IMPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OPTaHW3allMd W  MPOBEICHUIO
YUCHUYECKHUX IKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 3a X0JIOM MpOollecca, CaMOCTOSITEIIHHO
IIPOTHO3UPOBATH €TO PE3YIbTAT, (POPMYITHUPOBATH 000OIIEHUS M BBIBOIBI 110 PE3YyIbTaTaM
IPOBEAEHHOTO ONBITA, UCCIICAOBAHUS, COCTABIIATh OTUYET O MPOeIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yYMEHHE BBHIOMPaTh, AHAIM3UPOBATh M HHTCPIPETHPOBATH HHPOPMAITUIO PA3TUIHBIX
BUJIOB W (OpM MPEICTABICHUSA, IOIy4aeMyl M3 pPa3HbIX HCTOYHUKOB (HAyYHO-
MONYyJIsipHAsl JUTEepaTypa XUMHUYECKOTO COJAECP)KaHHUsI, CIPABOYHBIE MOCOOMS, PECypChl
NHTepHeTa), KPUTHYECKH  OLICHHWBATh  MPOTUBOPEYMBYID W  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHHE TMPUMEHSTh Pa3WyHble METOJbl M 3alpoChl IMPHU TIOUCKE M OTOOpE
WH(pOpMAIMK U COOTBETCTBYIONIUX JAHHBIX, HCOOXOAUMBIX ISl BEITOJTHCHUS YUYSOHBIX U
MO3HABATEIBHBIX 33/la4  OMNpPENCIEHHOTO THMa, NPUOOPETEHHUE ONbITa B 00JACTH
HCIIOJIB30BaHHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH, OBJIAJICHHUE
KyJbTYpOW aKTUBHOTO MCITOJIB30BAaHMS PA3JUYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSATEIIHHO
BBIOMpATh ONTHMaNBHYIO (OpPMY TMpeacTaBieHus HWHPOpPMAIMM U HIUIFOCTPUPOBATH



perraeMbie 3a/1aud HECIOKHBIMH CXEMaMH, JUarpaMMaMH, IPYTrUMHu GopMaMu rpaduku
M UX KOMOWHAIIMSIMU,

YMEHHE  UCIOJIB30BaTh W aHAJIM3UpOBaTh B  TMpolecce y4eOHOW W
MCCJICIOBATEILCKON  JICSITCIIBHOCTH HWH(POPMAIMIO O BIMSHUU TMPOMBIIIJICHHOCTH,
CEJIBCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIICH PUPOTHON CPEJIbI.

KoMMmyHHKATHBHBIE YHUBEPCAIbHBIE YUeOHbIE 1eificTBHSI:

yYMEHHUS 3aJ1aBaTh BOMPOCHI (B XojAe auanora U (WiM) AUCKYCCHH) IO CYIIECTBY
oOcyxmaeMol TeMbl, (HOPMYJIUPOBATH CBOM TPEIIOKEHUS OTHOCHUTEIHHO BBITOTHEHUS
MIPEUIOKEHHOU 3a/1a4u;

YMCHHS TPEACTABIIATH MOJYYCHHBIC PE3YIbTaThl O3HABATCIIBHONW JICATEILHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JejaTh NPE3CHTAIUI0 PE3YIbTaTOB BBIMOJTHEHUS
XUMHUYECKOTO0 DJKCIEepUMeHTa (JIabopaTOPHOrO OIbITa, JabopaTOpHOW pabOTHl IO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO TIPOEKTA);

YMEHHMS  y4eOHOrO  COTPpYAHHUYECTBA CO CBEPCTHUKAMH B  COBMECTHOM
NO03HABATEILHON M HCCIEIOBATCIIBCKOW JIESITCIHOCTH TPU PEIICHHH BO3HUKAFOIIMX
npo0JieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COTIACOBAHMS TMO3WIMN (0OCYKIEHUS,
OOMEH MHCHHUSMH, «MO3TOBBIC IITYpPMBI», KOOpPJIWHAIIUS COBMECTHBIX JICHCTBHIA,
OTIpeJIeICHHE KPUTEPUEB IO OLIEHKE KaYeCTBA BHITIOJHEHHON paOOThI U APYTHE).

PerynsiTuBHbIe YHHBepcaJIbHbIe YUeOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMNPENEeNsTh UMM JeATeIbHOCTH, IUIaHHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hambojee 3(PQeKTHUBHBIE CIOCOOBI pelieHUs Y4eOHBIX H
MO3HABAaTEIbHBIX  3a]lay, CaMOCTOSITEIbHO  COCTaBIATh WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA aJrOPUTM ACWCTBUM IMPHU BBINOJIHCHUU 33aJaHUM C YYETOM MOJYUECHUS
HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUAX, OICHUBATH
COOTBETCTBHE TOJYYCHHOI'O pe3yJibTaTa 3asBICHHON IIE€NW, YMEHUE HCIOJIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCJIOBUU 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yJdbTAaTOB MO OCBOSHHIO OOSA3aTENHHOTO COACPIKAHUSA,
YCTaHOBIIGHHOTO JaHHOU deaepanbHoi paboyeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC
oOydJaromuMuCsl HaydHbIC 3HAHUSA, YMEHHUS M CIIOCOOBI NEHWCTBHH, crieluUUecKue s
MpPEeIMETHON 00J1acTH «XUMUS, BUIBI JESITEIHHOCTH TO TIOJYYCHHUIO HOBOTO 3HAHWSI,
€ro MHTEPIIPETAIluH, MPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYeOHBIX U HOBBIX
CUTYaIUsX.

K xonmy obOyuenuss B 8 kjacce mpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKphIBaTh CMBICII OCHOBHBIX XHMHYECKHUX TIOHSATHW: aToM, MOJIEKyJa,

XAMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEMIECTBO, CMECh
(omHOpOMHAsT W HEOTHOPOJHAS), BAJICHTHOCTh, OTHOCHTEIIbHAs aTOMHAas W



MOJIEKYJISIpHAs. Macca, KOJIUYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
J0JI1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUH, MOJISIPHBIA 00BEM, OKCU, KUCTIOTA,
OCHOBAaHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENIEHb OKHUCIICHMS, XUMUYECKas
peakiusi, KiIaccupUKalMg  peaAKUUW: pEeaKkUUuu COCIAUHEHUS, PEeaKIuu
Pa3NoKEHUs, PEAKIUU 3aMELICHUs, peakllMi 0OMeHa, SK30- U SHIOTEPMUUYECKUE
peakuuu, TeroBor 3(PPeKT peakuuu, siAPO aroma, dJIEKTPOHHBIA CION aToMma,
aToMHas opOUTallb, paANyC aToMa, XMMUYECKasl CBsI3b, MOJISIPHAST U HEMOJISIpHAS
KOBAJICHTHAs CBSI3b, MOHHAS CBS3b, MOH, KAaTMOH, aHMOH, PAacTBOp, MaccoOBas
710J151 BelllecTBa (IPOLEHTHAs KOHILIEHTpAIUs) B pacCTBOPE;

e WJUTFOCTPUPOBATh B3AaUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSTh 3TH
MOHATHS TIPY ONHUCAHUH BEIIECTB U UX MPEBPAICHUM;

* CMOJIb30BaTh XMMUUYECKYIO CHUMBOJIMKY JUIsI COCTaBlIeHHUS (OPMYJ BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

e OTIPEJICTISATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTCIICHb
OKHCJICHHUS JIEMEHTOB B OMHAPHBIX COCTUHECHUSX, IPUHAIJIC)KHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIacCy COEIMHEHUN 1o QopmyliaM, BHJI XUMHUYECKOH CBS3H
(KOBaJICHTHAs ¥ HOHHAS) B HEOPTaHUYECKUX COCTUHEHUSAX;

epackpeiBaTh  cMblci  llepmoamueckoro  3akona JI. WM.  Menneneesa:
NEMOHCTPUPOBaTh  NOHUMAHHE  [EPUOJUYECKOW  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX AJIIEMEHTOB OT UX MMOoJ0KeHus B [lepuoanyeckoii cucteMe, 3aKOHOB
COXpaHEHHMsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYISIPHOTO
YU€HHUS, 3aKOHa ABOTaapo;

¢ ONIMCHIBATh U XapakTepu3oBaTh TaOMUuHyro (opmy Ileprogmdeckoit cuctemsl
XUMUYECKUX AJIIEMEHTOB: pa3inyaTh MOHATUS «TJaBHAs noAarpymnna (A-rpymnmna)»
u «nobounas noarpynna (b-rpyrmma)y», maibie u GoNbIINe MEPUOIbI, COOTHOCUTH
o0o3HaueHusi, KoTopele wumerorca B Tabmuie «llepuoguueckass cucrema
XuMHYecKux 3neMeHToB [[. . MenaeneeBa» ¢ 4YHMCIOBBIMHU XapaKTEPUCTUKAMHU
CTPOEHUSI aTOMOB XMMHUYECKHX AJIIEMEHTOB (COCTaB M 3apsij sijapa, o0iee 4ucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);

e KTACCH(UIIUPOBATh ~ XUMHUYECKHE DIIEMEHTHI, HEOPraHUYECKHE  BEIECTBa,
XUMUYECKHE PEeaKlMH (110 YHCIY U COCTaBY YYaCTBYIOIIMX B PEAKIUH BEILIECTB,
1o TeroBoMy 3P heKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) O0IINE XUMUYECKUE CBOMCTBA BEUIECTB PA3TUYHBIX
KJIACCOB, TMOATBEpXK/Jasl OINHCAHWE MPUMEPAMH MOJIEKYISPHBIX YpPaBHECHUI
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINM;

e IPOTHO3UPOBATH CBOVMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX IPEBPALLICHUN B PA3JIMYHBIX YCIOBUSIX;

¢ BBIYUCJISAITH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTAa MO0 (OpMyJie COEIUHEHUS, MACCOBYIO



JIOJII0 BEILECTBA B PAacTBOpE, IIPOBOAUTH PACYETHI 110 YPAaBHEHUIO XUMUYECKOU
peakuuu;

e IPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIeHne, CHUCTEMaTHU3alul0, KiacCU(UKAIHIO,
BBISIBJICHUE TPUUMHHO--CJIEICTBEHHBIX CBA3€H — JIJII U3yUYECHUSI CBOWCTB BEIIECTB
U XUMHYECKHX pEaKUUl, ECTECTBEHHO-HAYyYHbIE METOAbBl TO3HAHHUS —
HAOJIIOICHUe, W3MEPEHHE, MOJEIUPOBAHUE, HKCIEPUMEHT (peajbHbll WU
MBICJICHHBIN);

eClICJIOBaTh IMpaBUJIaM IMOJIb30BaHUA XHUMHUYECKOM MOCYIol U J1abopaTOpHBIM
o0opyZ0OBaHUEM, a TaKXe MpaBUiiaM OOpalleHus ¢ BEUIIECTBAMU B COOTBETCTBUU
C MHCTPYKLUUSMH IO BBINOJHEHUIO JIa0OPATOPHBIX XMMUYECKHX OMBITOB IO
NOJIYyYEHHUIO U COOMpaHWI0 ra3000pa3HbIX BelIeCcTB (BOAOPOJA M KHUCIOPOJaA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEIEIEHHON MAaCCOBOW J0OJEH PAaCTBOPEHHOIO
BEILECTBA, IUIAHUPOBATh M MPOBOAUTH XHWMHUYECKHE OKCIIEPUMEHTHI IO
pPAacIO3HABAHUIO PACTBOPOB WIEJIOYEW M KHCJIOT C IOMOLIBIO HMHAMKATOPOB
(makmyc, deHondTaaeut, METUIOPAHX U IPYTHE).

K xoniy oOyuyenuss B 9 kiacce mpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM ypOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX TIOHSITHI: XUMUYECKHI >JIEMEHT,
aToM, MOJIEKYyJa, MOH, KaTUOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJIECHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTEINEHb OKHUCJIEHUSA, XHMHYECKas
peakuus, XUMHUYecKas CBSI3b, TEIJIOBOM 3(PdeKT peaxkiuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  OJEKTPOJIUTHI,  HEINEKTPOIUTHI,  DICKTPOIUTHUYECKAS
JTUCCOLIMAIIMSI, PpEaKIM HOHHOrO0 OOMEHa, Karaau3aTtop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U  HEOOpaTUMBIE  pPEAKIUH, OKUCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIE PEAKIMHU, OKHUCIHUTENb, BOCCTAHOBUTEIb, OKHUCIECHUE U
BOCCTaHOBJICHHUE, aJJIOTPONHS, aM(}OTEepHOCTb, XUMUYECKasi  CBS3b
(KOBaJICHTHAsl, MOHHAsl, METAJNINYECKAsA), KpUCTAJUIMYECKasT PEIIETKA, KOPPO3HS
METaJUIOB, CIUIABBI, CKOPOCTb XMMHUYECKOW PEAKIMH, NPEIEIbHO IOIyCTUMAas
koHueHTpanus [[JIK BemecTna;

 WJUTKOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMUYECKHUX MTOHATUI U IPUMEHSATD 3TU
HOHSTHSI IPY OIMCAHUU BEUIECTB U UX IIPEBPALLCHHIA;

* CMOJIb30BaTh XMMHUUYECKYIO CHUMBOJIUKY JUISI COCTaBJIEHHS (POPMYJ BEUIECTB U
YPaBHEHUN XHUMUYECKUX PEAKIUN;

e ONIPEJEATh BAJECHTHOCTh M CTENEHb OKUCICHHUS XUMHMYECKHX DIEMEHTOB B
COCAMHEHUAX  PaA3JIMYHOIO  COCTAaBa,  IPUHAJIEKHOCTb  BEIIECTB K
ONpeIeIEHHOMY KJIacCy COEIUWHEHHH 1o ¢dopmyiaM, BUJ XUMHYECKOW CBSI3U
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKasl) B HEOPTraHUYECKUX COETMHEHUSX, 3apsij
MOHAa MO XUMHUYECKON QopMyise, XapakTep cpeldbl B BOJHBIX pPacTBOpPax



HEOPIraHUYECKUX COCAUHEHUM, TUIl KPUCTALUIMYECKOM PELIETKH KOHKPETHOTO
BELIECTBA;

epackpeiBaTh cMbIci Ilepuogmueckoro 3axkona J[. WM. MenneneeBa u
J€MOHCTPUPOBATh €r0 MOHMMAHME: OMUCHIBATh M XapaKTEPU30BATh TAOIUUHYIO
dbopmy Ileproanueckoil cuCTeMbl XUMHUYECKUX AJIEMEHTOB: pa3iMdyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymnmna)» u «rnodbouynas noarpynmna (b-rpynmna)y», manbie
U OOJbLIME TMEpPHOJbl, COOTHOCHUTH OOO3HAUEHHUS, KOTOPbIE MMEIOTCS B
NEPUOJUYECKON TaOIUIEe, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKUX BJIEMEHTOB (COCTaB W 3apsj sApa, oOlIee YUCIO 3JIEKTPOHOB U
pacripefieieHue UX 10  DJIEKTPOHHBIM  CIIOSIM),  OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB DJEMEHTOB U HMX COCIWHEHUU B
npeaeiax MallbIX TEPUOJIOB M TJIABHBIX TMOJATPYNN C y4E€TOM CTPOSHUSI UX
aTOMOB;

e KJIACCU(UIMPOBATh XUMHUYECKHE  DJIEMEHThl, HEOPraHUYECKHE  BEIECTBa,
XUMHUYECKUE peaKIuu (10 YUCTY U COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB,
o TEeIIoBOMY 3(@eKTy, Mo HM3MEHEHUIO CTENEHEW OKHUCICHHS XUMUYECKUX
2JIEMEHTOB);

e XapaKTEepHU30BaTh (OMMUCHIBATH) O0OIIME U crienuPUUecKrue XMMHYECKHE CBOMCTBA
OPOCTBIX M  CIOXHBIX BEIIECTB, MOATBEpPXkAas ONHCAaHUE [PUMEpPaAMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUECKUX PEaKIIHIA;

e COCTABJISITh YPaBHEHUS DJEKTPOIUTUYECKOW AUCCOIMALMU KHUCIOT, LIEJIOYEH H
CoJiel, TMOJNHBIE M COKpallEHHbIE YpaBHEHHS peakluuid HOHHOro OOMeEHa,
YpaBHEHHUs pEaKIui, MOATBEPKIAONINX CYIIECTBOBAHUE T'€HETHYECKON CBS3U
MEXKIy BEIIECTBAMU PA3IUYHBIX KJIACCOB;

e PaCKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINUNA MOCPEICTBOM
COCTAaBIICHHUS DJICKTPOHHOT'O 0ajaHCca ITHX PeaKInid;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTHU MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B PA3JIMUHBIX YCIOBHSIX;

¢ BBIUUCIIATH OTHOCHUTEIIBHYI0 MOJEKYISIPHYIO M MOJSIPHYIO MAacChl BEUIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa Mo (opMylie COCAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBAa B PacTBOPE, MPOBOJAUTH PACUYETHI M0 YPABHEHUIO XUMHYECKOMN
peakuu;

eCcOONIONATh TpaBWIA TMOJH30BAHUA XUMUYECKONW TOCYI0M H J1abOpaTOpPHBIM
o0opyaoBaHNEM, a TAK)KE TPaBHIIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLUUSIMU TI0 BBINOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYCHUIO M COOMPAHHMIO Ta3000pa3HBIX BEHIECTB (aMMHUAKa W YTIIEKUCIOTO
rasa);

e IPOBOJUTh PEAKIUU, TOJITBEPKIAIONIME KAYECTBEHHbIM COCTAB Pa3IMUYHBIX
BEILECTB: PAaCMO3HABATh OIMBITHBIM MMYTEM XJIOPUA-, OpPOMHUJI-, UOTUI-, KApOOHAT-



, pocdar-, cunukar-, cynbdar-, TUIAPOKCUI-UOHBI, KATUOHBI AMMOHUS U HOHBI
M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

¢ IPUMCHATh OCHOBHBIC OIEpAIlMA MBICTUTEILHON JCATEIHPHOCTH — aHAU3 M
CHUHTE3, CpaBHEHHE, O00OOIIEHHE, CHUCTEeMATH3allUi0, BBISIBJICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3€M — JUII M3YYCHHS CBOWCTB BEIIECTB W XHUMHUYECCKUX

peakIuii, eCTECTBEHHO-HAYyYHbIE METOIbl MIO3HAHUS — HAOJIO/ICHUE, U3MEPEHUE,
MOJICIUPOBAHKE, IKCTIEPUMEHT (peajbHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (HN(POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paszgea 1. IleppoHavajibHble XUMHYECKHE MIOHATUHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [JOK

' MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

19 BemecTBa 1 xXuMu4deckue 15 1 0 bu6moreka [IOK

' peaxiuu https://m.edso0.ru/7f41837¢c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 0 1 bubnuoreka [JOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 3 0 1 bu6mmoreka [JOK

' U COJSIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue atoma
X 3b.
3 2 OI/IMI/I‘-ICCKEUI CB_?I b 8 BI/I6J’II/IOT€Ka I_[OK
' KHCIMTEIRHO https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCJIbHBIC PCAKIITNH
bubmmoreka [{OK
Hroro no paserny 15 https://m.edso0.ru/7f41837c
p . 3 bu6moreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
' XVMHYECKUE PEAKIIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Wroro mo pazneny 25
Pazgen 3. Mera/sibl M UX COeIMHEHUS
. bubnuorexa [JOK
3.1 Obuue CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakueiime MeTauIbl U KX COSIUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
4.1 BemntecTtBa 1 MaTepualsl B )KH3HH YeJIOBEKA 3 bubmmorexa [OK
) “I p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesenBioE Bbe 3 bu6mmoreka [IOK
PBHOE BpeM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KNIACC
KoanyecTBO 4acoB
DJIeKTPOHHbIE
Ne Tema ypoka Kontpo | IlpakTu HMata uupposbIe
n/n Bcero JBbHBIE yeckKkue I[OM. U3YYCHUA Oﬁpa3OBaTeJ'll)Hl)le
padoTsl | paGoThl | 3aJaHUe pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 §1,ynp.3- bu6mmoreka [IOK
JenoBeka. Tena u BemecTra 4,ctp.7 05.09.2023 | https://m.edsoo.ru/ffod210c
2,ynp.1-2
2 [TonsTHE O METOAAX ITO3HAHKS B XUMHH 1 0 0 § czn Ii 1 bubmorera [JOK
A p-2% 07.09.2023 | https://m.edsoo.ru/ff0d227e
TeCT
[Ipaktrueckas padota Ne 1 «IIpaBua
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 §3.014er bubnuoreka [IOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 2
4 Yuctele BemrecTBa U cMmecu. CriocoObl 1 0 0 i ;i’le 7’ bu6mmoreka [JOK
pasaelieHus cMecei Tei'T ’ 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 0 1 §5,0Tuer bubmorera [JOK
a . PHMEP ’ 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKU TTOBAPEHHOU COJIH)»
6 -
5 dOu3ndecKue U XUMUYECKHE SBIICHUS. 1 0 0 § ’C};sz 4 bu6mmoreka [JOK
XUMHYECKUE PEaKIIUH > CTP-2% 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

TECT



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

§7,8,ynp.2

7 ATOMBI, MOJIEKYJIbI, HOHBL. BemiecTBa u -8, cTp.28, bubnuorexa [JOK
UX CTPOEHUE. ynp.3 ctp 26.09.2023 | https://m.edsoo.ru/ff0d2be8
32 tect
9,ymp.1-
8 [IpocThlie 1 cloKHBIC BEIIECTBA § c};np36 bubmorera [JOK
P B > “TP25 | 98.09.2023 |  https:/m.edsoo.ru/ffod2abe
TECT
10,ymp.1-
9 XHUMHUYECKHUE AIIEMEHTHI §3 CZH 29 bubmorexa HOK
- CIP-2% 1 93 10.2023 https://m.edsoo.ru/ff0d2d50
TECT
11 -
10 OTHOCHUTETbHAS aTOMHAs Macca §3 C’ZHZ { Bubmoreka IIOK
XMMHYECKUX DJIEMEHTOB ’ eE "7 | 05.10.2023 | https://m.edsoo.ru/ff0d2eae
TECT
12 -
11 3HaKM XUMHUYECKHUX YJICMCHTOB §4 C’ZH 34 bubmorexa IOK
» TP 110.10.2023 | https://m.edsoo.ru/ffod323c
TECT
§13,ymp.1- bubmuorexa [JOK
12 33KOE OCTOHCTBA COCTABA BIIIECTS 3, c1p.46, | 12.10.2023 | https://m.edsoo.ru/ff0d350c
14,ymp.1-
13 Xumudeckue GopMyIIbl. §3 CZHI; 9 bubnuoreka [JOK
OTHOCHUTENbHAs MOJIEKYJISIPHAs Macca. ’ Tei T ’ 17.10.2023 | https://m.edsoo.ru/ff0d5230
15,ymp.1-
14 MaccoBas 10711 SJIeMEHTa §3 czn 1;3 bubmorera [JOK
8 » P2 1 1910.2023 | https://m.edsoo.ru/ffod37fa
TECT
16,ymp.1-
15 BajeHTHOCTh XUMHYECKUX DIIEMEHTOB §5 CZH I’)58 bubmmorexa [JOK
> CTP2% 1 9410.2023 | https://m.edsoo.ru/ffod3al6
TECT
16 CocraBneHre XUMUYECKUX (popmyn §17,ynp.1- bubnuoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

2, ctp.60, 26.10.2023 | https://m.edsoo.ru/ff0d3b88
TECT
§18,19,yn
3
17 ATOMHO-MOJIEKYJISIPHOE YUCHHE. 3aKOH f: ; ’ 6 bubnuorexa [JOK
COXPAHEHHS MACCHI P-b%, 07.11.2023 | https://m.edsoo.ru/ffod5708
TECT CTP
65
20,ymp.3-
18 XUMHUYECKUE YpaBHEHUSI §5 czn %8 bubmorexa HOK
P ' CIP-5% 1 09.11.2023 | https://m.edsoo.ru/ff0d3f34
TECT
21 3
19 THUITBI XUMHUYECKUX PEAKLIAMN. ] CT’ygII ’ bubnuoreka [IOK
O0600111eH1e 3HaHU| IO TeMe I; c ’ 14.11.2023 | https://m.edsoo.ru/ff0d40c4
TECT
KonTtponpHas padorta Nel o teme
20 leDBOHATATLHLLE S bu6mmoreka [IOK
(- CPROHARANLHAC XUMIHCCRH 16.11.2023 | https://m.edsoo.ru/ff0d4290
TTOHATHS
22 A4-
21 Kucnopon, obmias xapakTepucTuka, §5 ,yn;; 5 bubnuoreka [JOK
CTp.
HAXOXICHHUE U [OJYYECHHE ’ TeI:T ’ 21.11.2023 | https://m.edsoo.ru/ff0d448e
DuU3MYECKUE U XMMUYECKHE CBOMCTBA §23,ymip.4-
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS 7, ctp.80 bubmorexa HOK
POXa peaktl ’ > OIS | 9311.2023 | https:/m.edsoo.ru/ffod4614
ropenue). [Tonstue 006 okcuaax TECT
24 4
23 [Ipumenenne. KpyroBopoT kucnoposa B §CT’Yg§ bubnunoreka [JOK
IPUPO/IC P-S3, 28.11.2023 | https://m.edsoo.ru/ff0d497a
TECT
IIpakTuyeckas padora Ne 3 o Teme
24 «[lonydyeHnue u cobupanue KHcIopoa §25, otuer bbmmorexa [JOK
i P pOAa, ’ 30.11.2023 | https://m.edsoo.ru/ff0d4790

HU3YUCHHUC CTO CBOMCTBY



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

§26,ymp.2-

bu6mmoreka [{OK

25 O30H. AsoTpomii kica0posa 3 ctp-87, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
TECT
27,yup.5
26 Bo3s U €ro COCTaB §CT yglf bubmorexa HOK
A% P71 07.12.2023 | https://m.edsoo.ru/ffod4ae2
TECT
28 3
97 Bomopon , 00lias XapakTeprCTHKa, §5 C’Tyng 6 ’ bubmuoreka [IOK
HaX0XJEHHUE B IIPUPOJIE U MOTyUECHHE eI::: o 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
TECT
29,ymp.3
28 CaoiicTBa BOAOPOJAa U TTPUMEHEHHUE §CT ylrg)l bubmuorexa [JOK
BOJIOPOIA PV 14.12.2023 | https://m.edsoo.ru/ff0d4ddo
TECT
[IpakTnueckas padora Ne 4 o Teme
29 «ITonyyenne u cobupaHue BoI0POIa §30, oTuer bubmorexa [IOK
" P HOPOE, : 19.12.2023 | https://m.edsoo.ru/ffods0d2
W3YYCHHE €TI0 CBOMCTBY
30 KonTtponbHas paboTa mo Temam: bubnuoreka [IOK
«Kucnopoa. Bogopoa» 21.12.2023 | https://m.edsoo.ru/ffod4ddo
§31,32
31 Boga. ®usnyeckue U XUMUYECKHE ynp.1-4 bu6mmoreka [JOK
CBOIICTBA BOJBI ctp.106,Te | 26.12.2023 | https://m.edsoo.ru/ff0d4f42
CT
33 .6
32 Boga xak pactBopuTeiab. PacTBOpEI C§T 1ylH3pTe bubmiorexa LOK
[la KaK pacTBOp : pbL. p-112 28.12.2023 | https://m.edsoo.ru/ff0d542e
CT
§34 ynp.4-
7 bu6mmoreka [JOK
33 MaccoBas 107151 BelllecTBa B pacTBOpE c1p.116.7e 9.01.2024 httos://m.edsoo.ru/Ff0d55a0

CT



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 5 o teme
«IIpuroroBneHue pacTBOpPOB ¢

bu6mmoreka [{OK

34 35
OTIPE/IENEHHOM MACCOBOI noIei 3350THCT | 11 01,2024 | hitps:/im.edsoo.ru/ff0d5708
PacTBOPEHHOTO BEWIECTBA»
§36 ynp.3
35 KomnuectBo BemectBa. Mosb. MossipHast erp. 122 16 bubnuorexa [JOK
macca. P .c ’ 16.01.2024 | https://m.edsoo.ru/ff0d587a
T
§37 ynp.1- bubnuoreka [JOK
36 P
CHICHHE Sa7a 2 c1p.125 | 18.01.2024 |  hitps://m.edsoo.ru/ff0d59e2
37 3akoH ABoraapo. MomsipHbIi 00beM §38 ynp.3- bubnuorexa [JOK
ra3os. 4 ctp.128 | 23.01.2024 | https://m.edsoo.ru/ff0d5b40
§39 ymp.2-
3 bubmuoreka [JOK
38 006
PEMHPBIC OTHOLLICHIA Tason ctp.130,te | 25.01.2024 | https://m.edsoo.ru/ff0dSeba
CT
KonTtponbaas padoTta No2 o temam
39 «Boma. PactBopb» «KonmiecTBeHHHBIE bubmorexa LOK
' 30.02.2024 | https://m.edsoo.ru/ff0d6342
OTHOIIICHHSI B XUMUU
40 OKcuapl: cocTaB, KiaccudUKaius, §40 ymp.1 bu6mmoreka [JOK
HOMEHKJIaTypa ctp.135 01.02.2024 | https://m.edsoo.ru/ff0d664e
[TosyyeHne 1 XUMHYECKHE CBONCTBA
41 KI/ICJ‘I};)IITHLIX OCHOBHBIX ¥ aM(POTEPHBIX 340 ynp.2- bubmorexa HOK
’ P 4 ctp.135 | 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, Kinaccudukarms, §41 ymp.-3 bubnunoreka [JOK
HOMEHKJIaTypa crp.139 08.02.2024 | https://m.edsoo.ru/ff0d67ca
[Tonmyuenue u XuMU4eCKre CBOWCTBA §42-43
43 OCHOBaHUU. AM(DOTEpHBIE OKCUIBI U np.2-5 bubmorexa LIOK
] P A yip- 13.02.2024 | https://m.edsoo.ru/ff0d67ca
TUIPOKCHUIBI ctp.144,14



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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Kucnots: cocras, knaccudukanus,

§44 yup.1-

bu6mmoreka [{OK

44
HOMEHKJIaTypa 4 ctp.152 | 15.02.2024 | https://m.edsoo.ru/ffOdfee2
. §45 ynp.2- bubGnuoreka IIOK
4 X
> VIMIITFICCICHE CBOHCTRA KHEIOT 5crp.155 | 20.02.2024 | https://m.edsoo.ru/ffodfee?
§46 ymp.1-
46 Conu (cpennue): HOMEHKIIATypa, 35 bubnuoreka [JOK
CITIOCOOBI MOJTYYEHHSI ’ 22.02.2024 | https://m.edso0.ru/00ad9474
ctp.160
o o §47 ymp.1- bu6nuoreka IIOK
47
Xumuseckne ceoncea conem 2 crp.164 | 27.02.2024 | https://m.edsoo.ru/00ad9b7c
[IpakTuueckas pabota Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3371a4 IO TEME bu6mmoreka [IOK
48 §48 oTuer
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 29.02.2024 | https://m.edsoo.ru/00ad9a50
COEIUHEHUIN
49 I'eneTnueckas cBsi3b MEXY KiaccamMu Ynp 3 ctp bu6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUM 164 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
. bu6mmoreka [JOK
>0 OobHeHKe 1 CHCTEMATH3ALIAS SHAHHA 07.03.2024 | https://m.edsoo.ru/00ad9ela
KontponbHas padota Ne3 mo teme
51 "OCHOBHBIE KJIaCChl HCOPraHMYECKUX bubmorexa LHOK
on P 12.03.2024 | https://m.edsoo.ru/00ad9ffa
COCTMHEHU N
Knaccudukanus XuMHAYECKUX
52 9neMeH(Tb0B SOH}ITI/IG 0 Tpymmax 349 ynp.1- bubmiorexa LOK
' Pyl 5crp.171 14.03.2024 | https://m.edsoo.ru/00ada52c
CXOJTHBIX AJIECMEHTOB
. §50-51
[Tepuoauueckuii 3aKoH U
53 [Tepuoaudeckas cucTeMa XUMHUYECKUX ynp.1-3 bubmotera [JOK
proa ctp.176,18 | 19.03.2024 | https://m.edsoo.ru/00ada52c

anemenToB /. 1. Menneneepa

0



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atromoB. CocTaB aTOMHBIX

§52 ymp.1-

bu6mmoreka [{OK

>4 sinep. M3oTomsl 3 c1p.184 21.03.2024 | https://m.edsoo.ru/00ada342
TECT
55 Pacnipenenenue 3neKTpOHOB MO §53 ynp.1- bubmmoreka [{OK
SHEPTreTUUYECKUM YPOBHSM 3crp.188 | 02.04.2024 | https://m.edsoo.ru/00ada6bc
§54 ynp.1- bubnuorexa [JOK
% SHAICHIE NEPHOLIMHECKOTO 3AKOMHA 3crp.190 | 04.04.2024 | https://m.edsoo.ru/00ada824
55 -
57 DNEeKTPOOTPUIIATEEHOCTh ATOMOB §2 yn{)g 3 bubnuoreka [JOK
XUMHYECKHX AJIICMEHTOB CTSC' 09.04.2024 | https://m.edsoo.ru/00ada96e
TECT
356 bub LIOK
HOJIMOTEeKA
58 HorHas Ximieckas cosisb yip-2(a) 11.04.2024 | https://m.edsoo.ru/00adaab8
ctp.198
326 bu6 LHOK
nonmoTexa
59 Kopazentias xummieckas cossb ynp-2(6.8) 16.04.2024 | https://m.edsoo.ru/00adac34
ctp.198
§57 ynp1 bubnuoreka [IOK
00 Cremeith OKHCICHIS cTp.202 18.04.2024 | https://m.edsoo.ru/00adaab8
61 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC §57 ynp.2 bu6mmoreka [JOK
peakuuu ctp.202 23.04.2024 | https://m.edsoo.ru/00adaab9
62 OKucauTenu U BOCCTAaHOBUTEIIU 3anucn e bubmmorexa [JOK
TeTp 25.04.2024 | https://m.edsoo.ru/00adae28
63 Vo - KHOHIC 3anucu B bubmuoreka [JOK
poie= yip TeTp 30.04.2024 |  https://m.eds00.ru/00adb076
64 KonTposnpHas padota Ne4 o teme bubnuoreka [IOK
«CTtpoeHne atoMa. XUMHYECKasi CBA3bY 07.05.2024 | https://m.edsoo.ru/00adb076
65 MosTOpeHue Tembl «lepBoHaYanbHble bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

XMMUYECKME NOHATUAY 14.05.2024 | https://m.edsoo.ru/00adb486
66 [ToBTopenue Tem «Kucnopona.l'openue» 1 bubnuorexa [JOK

«Bonopoa.Bona. PactBopbi» 16.05.2024 | https://m.edsoo.ru/00adb33c
67 [ToBTOpenue temsl «KoanyecTBEHHBIE 1 bubnuorexa [JOK

OTHOIIICHHUS B XUMUW» 21.05.2024 | https://m.edsoo.ru/00ad9ch2
68 [ToBTOpenue Temsl «BaxHenmue 1 bubnnorexa [JOK

KJIACChI HEOPTaHUYECKUX COCTMHEHUID) 23.05.2024 | https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoauuecTBO 4acoB

DJIeKTPOHHbIE
Ipakr Jomamnee uudposbie
N Tema ypoka Kontpo | mueck | Marta 3a/1aHHue o0pa3oBaTejbHbIE
n/n Bceero JIbHbIE ue H3y1eHUS pecypcbl
padorel | padort
bl
IToBTOpEHNE MaTepHaia 8 Kiacca. Bubmmoreka [IOK
Mep1oaNIECKIi 3aKOH. https://m.edsoo.ru/00adb5
MNepnogmyeckan cuctema 1 0 0 Koncnekr g
P y 05.09.2023 Bu6iuorexa LIOK
xumudeckux snementos Al. U1 https://m.edsoo.ru/00adb6
MeHpeneeBa b6
IToBTOpEHne MaTepuaia 8 Kiacca. bubmorexa [IOK
KnaccudmKaLma 1 HoMeHKNaTypa h;tps://m.edsoo.ru/OOadb7
(&
HeopraHMYecKux seLLecTs. Buapbi 1 0 0 K e -
pranmae - A 07.09.2023 | OHCMEKT Bu6anorexa LIOK
XMMUHECKON CBASN W TMnb! https://m.edsoo.ru/00adba
KPUCTaNINYECKUX PELLETOK 6
bubnuoreka [JOK
Knaccugukanus XuMHIeCKIX 3amnucu B
. 1 0 0 https://m.edsoo.ru/00adbc
peaKIuii o pa3IMYHBIM MpU3HAKAM 12.09.2023 | Tterpamm b0
bu6mmoreka [JOK
OKHUCITUTENEHO-BOCCTAHOBUTEIILHBIC 1 0 0 1 1-3.c1p.7 | hitps://m.edsoo.ru/00adca
peaKimi 14.10.2023 | 3 Y- CTP: A
OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE 1 0 0 §1,ynp.4- bubnuoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7е2
https://m.edsoo.ru/00adb7е2
https://m.edsoo.ru/00adbаcb0
https://m.edsoo.ru/00adbаcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

pcakuun 19.09.2023 | 6,ctp.7 https://m.edsoo.ru/00adba
c6
bubmmoreka [{OK
TennoBbie 3G HEKTH XUMUIECKUX §2,ynp.3-
6 /. :
peaxuii 21.00.2023 | 4,c1p.11 peiimedsco.iB0acbt
[ToHsiTHE O CKOPOCTH XUMUYECKOM bubnuorexa [JOK
7 eakiuu. [IoHsATHE O TOMOTEHHBIX U 33-4.ynp.1- https://m.edsoo.ru/00adbe
P ' 26.00.2023 | 4,ctp.15 HHTLEES00.
reTEPOreHHbIX PEAKIHSX 9a
KonTponsnas pabora Nel no teme
8 11 0 i
«IToBTOpEHUE U yriIyONeHne 3HaHUI 98.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
IloHsaTHE O XUMHUYECKOM Bu6miorexa IIOK
paBHOBecHU. DaKTOPHI, BIUSIONINE §5,ynp.2- https://m.edso0.ru/00adc2
9 i 3,ctp.18
Ha CKOPOCTh XUMHUUYECKOU PEaKIIUH U 03.10.2023 ,CTp.18, 8c
MOJIO)KEHNE XUMHYECKOTO tect cTp 19.
paBHOBECHs
5 bu6mmoreka [IOK
Teopust 37EKTPOTUTUYECKOM §6,8 ymp.1- https://m.edsoo.ru/00adcd
10 .C 0 4,cTp.25
muccoranuy. CHIIbHBIE B Clla0bie 05.10.2023 ,CTp.25, 68
BIIEKTPOJIUTHI TecT cTp.32
bu6mmoreka [JOK
§9,ynp.1- https://m.edsoo.ru/00add4
11 14 i 4
OHHbIE YPaBHEHHSI peaKLui 10.10.2023 ,TECT 48
ctp 36
XI/IMI/ILIGCIiI/Ie CBOMCTBA KUCIIOT U ) §7.y11p.1- Bu6auorexa [OK
OCHOBAHHUU B CBETE MPEACTABICHUI https://m.edso0.ru/00add5
12 . 3,TecT
00 AIIEKTPOIMTUIECKON 12.10.2023 ds
ctp 29. -

JUCcColraln



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

bu6mmoreka [{OK

13 MpeACTaBICHUI 00 ) 17 10.2023 3anucu b2
AIIEKTPOJIMTUYCCKOM TUCCOIIHAIINN B TEeTpaam
bubmmoreka [{OK
§10,ynp.2- https://m.edsoo.ru/00add9
14 [TonsiTHe o ruaponn3e cose 10.10.2023 3,TecT d4
ctp 40.
IMoar.x bu6moreka [IOK
O06o001eHre 1 cucTeMaTrU3aIus
15 N mpakT.pad.Nel, https://m.edsoo.ru/00add
3HAHUH 24.10.2023
§11 di2
Ne 1.
16 | chemomme srenepmioner il
«PerreHne SKCIepUMEHTaTbHBIX /Im. :
‘ P 26.10.2023 | paGory o
3a1a9» fa
bu6mmoreka [IOK
KontpossHas padota Ne2 no teme MoBTOpUTS https://m.edsoo.ru/00adde
17 «DNEKTPOJIMTUIECKAS TUCCOLIAITHSL. c0
07.11.2023 | szanucuBTEeTp. | =
XUMHUYECKUE PEAKIIH B PACTBOPAX)
§12-
OO11as XapakTepUCTUKa FaJIOTeHOB. 13.y1p.2,5 bubnunoreka [JOK
18 XUMHUYECKHE CBOMCTBA HA IPUMEPE 00.11.2023 | 6.7ect ctp ?;tzps:// m.edsoo.ru/00add
xopa 48,53 =
Xnoposojopoi. CosisiHast KHCIIOTa, §14-15,ynp.2, bubmuoreka [JOK
19 XUMUYECKUE CBOMCTBA, MOTYYEHHE, cTp 52,ymp.2- https://m.edsoo.ru/00ade
14.11.2023
NPUMEHCHHUE 3,tect cTp 58 104
20 IIpaktuyeckas padora Ne 2 o Teme §16, ctp bubnuorexa LIOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

«[TonydeHne COISIHOM KUCIIOTHI, 16.11.2023 | 59.oTuer https://m.edso0.ru/00ade3
u3ydeHue eé CBOMCTB» 48
bubmmoreka [{OK
Brrunciienus no ypaBHEHHUIM VYmp. 5,6 https://m.edso0.ru/00ade4
21 XUMHMUYECKUX PEaKLUi, eCIU OJUH U3 91.11.2023 cTp.53, 88
peareHTOB JaH B U30BITKE ynp.3-4,ctp.58
bubmmoreka [IOK
§17.ynp.4, ¢tp | https://m.edsoo.ru/00ade6
22 XapakTepucTrKa KUCIOpOoJa B Cepbl 93.11.2023 64, 4a
TECT
bu6moreka [IOK
§18,ymp.2-3, | hitps://m.edsoo.ru/00ade6
2 .
3 CBolicTBa U IPUMEHEHUE CEPBI 98.11.2023 ctp 67, 4a
TEeCT
bu6mmoreka [IOK
§19,ynp.2-4, https://m.edso0.ru/00ade8
24 CepoBonopo, cyiabhuabt 30.11.2023 | C™P 70, 02
TEeCT
Oxcuppl cepbl. CepHas KUCIIOTA, Bu6suorexa [JOK
usnyeckue 1 XUMHYECKHE §20- https://m.edsoo.ru/00adea
25 CBOICTBa, IPUMEHEHUE XI:IMI/I‘IGCKOG 05.12.2023 21,ynp.2,4, ctp | 28
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl 73,TecT
COCIIMHECHUSIMH CEPbI
ITpakTnueckas padota Ne 3.Pemenne bu6mmorexa LIOK
26 SKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME: 07.12.2023 §22,0T4eT https://m.edsoo.ru/00adec

Kucnopon u cepa.

8a



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

Briuucienne MmaccoBOM OJIU BBIXOAa

3ag.4,ctp.70,3a

bu6mmoreka [{OK
https://m.edsoo.ru/00adec

27 A.4ctp.73,3a45 | 83
.12.202 =<
IIPOJIyKTa peakuu 12.12.2023 p 78
XapaktepucTtuka azoTa u gocdopa. §23 ). bubnuorexa [JOK
28 @mquecm&e U XUMHYECKHUE 14.12.2023 3,CT,;,.I%I§I; https://m.edsoo.ru/00adee
CBOMCTBA a30Ta. a6
bubmmoreka [IOK
AMMHaK, €r0 $pusHIEcKHe 1 §24,ymp.1- https://m.edso0.ru/00adf0
29 XUMUYECKHE CBOWCTBA, MOTYICHUE U 10.12.2023 3,c1p.86, 04
MpUMEHEHHE TECT
[IpakTnueckas padora Ne 4 o Teme bubnuoreka [IOK
30 «ITomydyenne aMmmuaka, U3y4eHUe €ro §25,0Tuer https://m.edsoo.ru/00adfl
. 21.12.2023
CBOMCTBY 80
bu6mmoreka [IOK
27 .5,cTp. :
31 A30THas KHCIIOTa, €€ HU3HIECKHE U g 6 YHP-2-CTP- | https://m.edsoo.ru/00adf3
XUMHUYECKHE CBOMCTBA 26.12.2023 ’ 06
TECT
§26.28 4 bu6mmoreka [JOK
CO/1M aMMOHMA 1 a30THOMN KMCNOTbI 5 <5 YIp- https://m.edso0.ru/00adf5
XHUMHYECKOE 3arpsi3HEHUE ’ 18
32 . ctp.91 ymp 2-
OKpYKaloIlel cpeibl COeAMHEHUSIMHU 28.12.2023 3
asota ctp.101 Tect
docdop. Oxeun hochopa (V) u §29,30 ymp.2- bubmorexa [HOK
33 ¢dochopHas kucnora, puUHUECKUE U 4, https://m.edso0.ru/00adf6
5 09.01.2024 8a
XMMUYECKUE CBOUCTBA, ITOIYyYCHUE ctp.110 =



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochaTo B
KayecTBE MUHEPAIbHBIX Y100pEHUH.

bubmmoreka [{OK

4 //m. .
3 3arpsi3HeHHEe IPUPOTHOM cpeibl 11.01.2024 330 ggps {m.edso0.rufadfe
dbocharamu T
bubmmoreka [{OK
https://m.edsoo.ru/00adfd
XapakTepucTuka yriepojaa u §31-32 ymp.1- 9
35 KpEMHHUSL. AJmOTonnI/IsI yraeposa. 16.01.2024 4,ctp.114,ynp
XHWMHUYECKUE CBOMCTBA yIiIepoja. 7 ctpl17,Tect
3 bu6moreka [IOK
Oxcunpt yrieposia(11)- yrapuerit ras §33 ynp.1-3, | hitpsi/m.edsoo.ru/00adfe
36 (bmfmecxne U XUMHUYECKUE 18.01.2024 | ctp.120 'TeCT’ be
CBOIICTBA.
bu6mmoreka [IOK
g | S @ e g1 |l
' P . 23.01.2024 | ctp.123 -
cBsi3aHHBIE ¢ OKcuaoM yriepoja (1V)
bubmuoreka [JOK
38 YronpHas KUCI0Ta U €€ COJHU. §35 ynp.2,8, https://m.eds00.ru/00ae00
KpyrosopoT B npupoe 25.01.2024 | c1p.129 be
IMpaktuueckas pabora Ne 5 1o Teme bub6moreka IIOK
" https://m.edso0.ru/00ae02
39 [Tonyyenue yriaekuciaoro rasa. 30.01.2024 §36,0Tuer

KauecrBennas pcCaKknus Ha Kap60HaT-

7e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006с7e
https://m.edsoo.ru/00ae006с7e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HOH

bu6mmoreka [{OK
37-38 - :
40 Kpemunii u ero coenunenust. CTekIo g - YIP https://m.eds00.ru/00ae08
LleMeHT. 01.02.2024 | Oa
ctp.134 tect
bubmmoreka [{OK
3anucu B
41 O6061menue no teme: «HemeTanabi» https://m.edsoo.ru/00ae0b
06.02.2024 | Tterpamm £
KonTtponsHas padota Ne3 no teme bubnnorexa [JOK
42 «BaxHennme HeMeTaubl U UX 08.02.2024 https://m.edso00.ru/00ae0
COEINHECHUS el8
OO0mmas XxapaKTepUCTHKA XUMUYIECKIX
3JIEMEHTOB — METAJIIOB. bubmmorexa IIOK
4 MeTanmdeckas CBS3b 1 §39 ymp.5-6, https://m.edso00.ru/00ael0
MEeTaJUTMYeCKasi KpUCTaUTMIeCcKast 13.02.2024 | ctp.141 Tect 3e
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB
bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA METAJIIOB. §41 ymp.3, https://m.edso0.ru/00ael1
44 BHeKTPOXI/Il\fI/I‘{eCKI/II/I pan 15.02.2024 ctp.143, 148 56
HaNpsHKEHUN METalJIOB TECT
OO1u1re cnocoObl MoJTy4eHus bubnuoreka [IOK
metasioB. Ciuiasel. Beruncienus mo §40, 42 ymip.1- | https://m.edsoo.ru/00aell
45 i 3, 96
YpaBHEHUSM XUMHUYECKUX PEaKuH, 90.02.2024
€CJIM OJIMH U3 PEareHTOB COACPKHUT ctp.150
puUMecH
46 [lenouHble METAIIBI §43 ymp.5-6, bubnuoreka [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

22.02.2024 | ctp.155. Tect | https://m.edsoo.ru/00ael4
b2
bubmmoreka [{OK
47 [1]e10YHO3EMENTbHBIE METAIIIBI — §44 ynp.1-3, https://m.eds00.ru/00ae15
KT U MarHui 27.02.2024 | ctp 158 tect e8
bubmmoreka [{OK
Bakueiinme coemMHEHNSA KaJIbIIUSL. https://m.edsoo.ru/00ael5
48 YKécTkocTh BOJIBI M CLIOCOOBI €6 345 ynp.1-3, es
29.02.2024 | crp 162 Tect |
yCTpaHEHUS
bu6mmoreka [IOK
https://m.edsoo.ru/00aelc
y §46 ymp.5-8,
49 An
FOMIHIH 05.03.2024 | crp 166 Tecr | &
bu6mmoreka [JOK
https://m.edsoo.ru/00aelc
64
. §47 ymp.3,5
50 BakHeWLlne coeanuHEeHUA antommHmA 07.03.2024 | c1p 170
bu6mmoreka [JOK
§48 ynp.1-4, https://m.eds00.ru/00aeld
51 K ps./fM.€as00.
FHe0 12.03.2024 | crp 173 Tect | g6



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86

OKCI/II[I)I, THAPOKCUABI 1 COJIN

§49 yrip.1-4,

bu6mmoreka [{OK
https://m.edsoo.ru/00ael8
86

52 bubmmoreka [{OK
xenesa (1) u xemnesa (111) 14.03.2024 | ctp 176 Tect https://m.edsoo.ru/00ae35
e6
[IpakTnueckas padota Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX 3a/1a4 TI0 TEME bubmmorexa [OK
53 S —— 19.03.2024 §50 oTuer thps:// m.eds00.ru/00ae3d
COCIUHCHUS -
Brruucienust mo ypaBHEHUAM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
bu6mmoreka [IOK
peareHTOB JIaH B U30BITKE WIIH 3anucu B
54 https://m.edsoo.ru/00ael7
COJICPXKUT IpUMeECH. Berauciienus 21.03.2024 | Terpanu 50
MacCOBOM JIOJIM BBIXOJIa TIPOIYKTA T
peakuu
O00011IeHNE U CUCTEMATH3AL[USI MoAr. K KOHTP. Brbmaorexa LJOK
55 . https://m.edsoo.ru/00ae0d
3HAaHUU 02.04.2024 | pab. 0a
KontponbHas padorta Ned4 o reme
56 B i
«BaxuHenmme MeTauIbl ¥ UX 04.04.2024
COCTMHCHUS
§51-52. ynp.1-
57 OpraHunyeckasa xumua. MpegenbHole 5,cTp
(HacblleHHbIe) yrneBogopoabl 09.04.2024 | 180.ymp.1-

4,ctp. 183



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

TECT

58 HenpepaenbHble (HEHACbILLEHHbIE) §53. ymp.1-
yrn1esoaopoapl 11.04.2024 | S5,ctp 186.
§54. ynp.1-
59 | Nommmepei 16.04.2024 | 2,ctp 188
60 MponsBoaHbIe YrNeBoa0p0a0B8. §55. ynp.1-
CnupTbl 18.04.2024 | 3,ctp 191.
61 Kap6oHoBble KucnoTbl. CNoXHbIe §56. ynp.1-
apupbl. Kupbl. 23.04.2024 | 7,ctp 195.
§57. ynp.1-3,ctp
2
6 yrnesoay! 25.04.2024 | 197.
§58. ymp.1-5,cTp
63 .B
AMWHOKUCNOTBI. Benku 30.04.2024 | 199
bubnmmoreka
[HOK bu6mmoreka [IOK
64 BeliecTsa 1 MaTEpHATH B https://m.edsoo.ru | https://m.edsoo.ru/00ae3f
IOBCEIHEBHOM KU3HU UeJIOBEKA 07.05.2024 /00e3150 20
buo6
rormoTera bubmuoreka [{OK
XUMHUYECKOE 3arpsi3HEHNUE LHOK
65 . https://m.edsoo.ru/00ae
OKpYKAIOIIEH CpeJIbl 14.05.2024 | https://m.edsoo.r 4970
u/00ae4270
bubnuoreka bu6mmoreka [IOK
66 Ponmb xinniit B pertteriin LIOK https://m.edsoo.ru/00ae
IKOJIOTUYECKUX MTPOOIIEM 16.05.2024 T '

https://m.edsoo.r

4270



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

u/00ae4270

67 UTorosasa KOHTpoOJibHasA paboTa 1 91.05.2024
bu6mmoreka [{OK
https://m.edsoo.ru/00ad

68 Pe3epBHOe Bpems 1 b33¢

P P 23.05.2024 BuGnorexa [IOK
https://m.edsoo.ru/00ad
9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I11eCTBO
«3narenscrBo «lIpocsemenue»
* Xumus, 9 kinacc/Pymzutuc I'.E.,@enpaman @.I°. ,AkiinonepHoe o0111eCTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIN-YPOBEHD. -

Peanuzanusa-rpedoBanuii-OI"OC-0CHOBHOr0-00111ero-00pa3oBaHU. -

MeTtoandeckoe nocodue s yuanress.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое




