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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mO XWMHM Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaresnbHOM MPOrpaMMbl OCHOBHOT'O 0011IET0 00pa30BaHMUsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHON pabodeil MmporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIIUU TMPETOAaBaHUs YICOHOTO TIpeIMeTa « XUMHUS
B 00pa3oBaTeNbHBIX Opranu3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4yeHusi, BOCHUTAaHUS W Pa3BUTHS OOYy4YaIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMera, yCTaHaBJIMBAET o0s13aTenabHOe IpEeIMETHOE coJiep KaHue,
pPEeLyCMaTpUBaET PACIPEIECICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHUE IO
pazieiiaM M TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPEAEISICT KOJIUYECTBEHHBIE MU
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeNIeT BO3MOXXHOCTH TpeaMera Jis
peanuzauuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOM
IporpaMMbl Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yYeHus NMpeMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATENFHOM JAESITENPHOCTH OO0YYalomerocss Mo OCBOEHUIO
y4eOHOTO COEePIKAHMUS.

3HaHWE XHMHUH CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouerocs, €ro npejacTaBICHUN O MaTEpPUAIbHOM €IUHCTBE MHpPA, BAKHYIO
posib WrparoT (GopMUPyEMbIe XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
DHEPTUU M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3yyeHnue xumuu:

CIOCOOCTBYET  pealM3allid  BO3MOXHOCTEH Ui  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HABBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHON  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCIIEIOBATEIbCKUX YMEHHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHON JCSITEIBHOCTH;

3HAKOMHUT CO CHEIMU(GUKON HAYIHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJ0CTHOTO B3IJIsA/1a Ha €IUHCTBO MPUPObI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00YyYaroIInXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHbIE HampaBjieHUs B OOYYEHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAETEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHHA 0 XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBI ITOHATHH 0 XUMHUYECKOM
peakiuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TpencTaBleHUNW 00 JICKTPOJUTUYECKON JHUCCOIMAIUA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICUYECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalomuid MUpy,
«buomnorus. 5—7 knacce» u «PuU3nKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHATHIO PELICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOUIMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIET0 MHpPA, UCIOJBb3YsSd 3HAHMUS U OMbIT, MOJTYYCHHBIE MPU U3YUYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y o0Oydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTHMYECKU
1€J1eCO00pa3HOro TMOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUSI OOIlEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduiis W HANpaBJIEHHOCTU AAJIbHEUILIEro
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemjecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTomax MO3HAHMWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BenlecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHU.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3MYecKuX CBOWCTB 0O0pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3iokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJIecTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coi, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBUuTe M HEOPraHUYECKUX BEUIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUpOAE, (PU3MYECKHe U XUMHUUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpBIL
HaceliieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B mpupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHmii. PU3NMYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctw MmeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUS KACIOPOAA B BO3AYyXE, MOJYUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, PpACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUaoB), HaOIIOAeHNE O0Opa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOECHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHW, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. llepruoabl
u rTpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[Tepuognueckon cuctemsl . WM. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJHyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS dYepe3 WCIOJb30BaHNE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01ue ecTecCTBEHHO--HAYUYHbIC TTOHATHS: HAyYHBIN (hakT, TUroTes3a, TEopusl,
3aKOH, aHalnW3, CHHTE3, KiIaccu(ukanus, TMepuoIuIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 GdeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopoct XuMuuecko peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoHSITHE 0 TOMOTEHHBIX M TE€TEPOTE€HHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBnenne YPaBHEHUI



OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HCIOJb30BAHHEM  METOJIA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 DICKTPOITUTHUYECKON
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEaKIuu
OT BO3JCUCTBUS PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa OUCCOUUALMU KHCIOT, WIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHYECKHE CBOWCTBA Ha MpPUMEpPE  XJopa
(B3aUMOJENCTBUE C METaUlaMU, HEMeTa/llaMH, I[Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YesoBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOICTBA
IPOCTHIX BELIECTB — KUCIOPO/AA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYeCKre cBoMcTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXallue B OCHOBE MMPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[IpuMeneHue cepHOil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHUS.

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
buznyeckne u XMMHYECKHE CBOMCTBA, OMyYyeHUe U nmpuMenenne. Conu aMMOHuS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHCIIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30oBaHWe HUTPATOB M COJiEHl aMMOHMSI B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIVIEPOJ,  aJUIOTPOIHbIE
Moau(pUKalMM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
[OJlyYEHUE U IMPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100anpHOr0 MOTEIUIEHUS KiIuMMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ CONu, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
nojyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX mepepaboTku (O€H3MH), UX poJiib B OBITY U TNPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — U UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHHUs 00
okcuze kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO MCIMOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIINE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOMIOZEHUE TIpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOM peaKInu Ha cyabdar-
MOH M HAOJI0JieHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolMcTBaMM a3zoTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKAHMUSI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3Yy4YCHHE MoOJEeNen
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJACHUE KaueCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 MX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B Ilepmommueckon cucremMe XumMu4eckux syemeHToB /J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4YeHus: MeTauioB. [loHSATHE O KOpPpO3UM METajuIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[I{enounble MeTaIbl: MOJNOXKEHUE B llepruonnueckoil cuCTEME XMMHUUYECKUX
anemeHnToB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M UX
COCIMHEHU.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nYecKre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblus (OKCHJA, TUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0)KEeHUE B [leproandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJAECOMATEPHUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaldblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u



Peanuzanusi MeXImpenIMeTHBIX CBsI3eH MpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
y0OpeHusi, MUKPOIJIEMEHThI, MAKPOJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrPaMMbI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAlOTCS B XOJ€ OOYy4YEeHMs] XMMHMM B €IMHCTBE YYEOHOH WU
BOCIIMTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, INPUHATHIMU B
oOmiecTBe mMpaBUjIaMM M HOpPMamH TOBEIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOTIO3HAHUs1, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3yJdbTAaThl  OTPAKalOT  TOTOBHOCTh  OOy4aroIIUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPHUEHTAaUd W
paclIMpEHUe ONbITa AEITEILHOCTH HA €€ OCHOBE, B TOM YHMCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
YU HAay4YHOMY HACJECIHI0, NOHMMAaHUS 3HAYECHUsS XHMMHUYECKOW HAayKH B JKU3HHU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIalETh JOCTOBEPHOW HH(OpMaluein o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:



IPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPaBHIAX MEXIMYHOCTHBIX
OTHOLUEHUH B KOJUJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEOBaTENbCKOM, TBOPUECKOM W  JAPYTUX  BUOAX
NEeSATEeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOW JE€ATENbHOCTH NpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1ay, BBIIOJHEHUU XUMHUYECKHUX
HKCMEPUMEHTOB, CO3/IaHUN YU€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpOLIECCE€ 3TOM yuyeOHOW MAeATeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJECHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH M COCTAaBJISIOLLNE
OCHOBY JJISI IOHUMAaHUSI CYIIHOCTA HAy4YHOM KapTUHBI MHpA, MPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOIHOM CPENION, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

NI03HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJYyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE UIsI OOBSICHEHHS HAOJIOaeMbIX MPOILECCOB U SIBICHUM,
M03HABATEJIbHOM, MH(DOPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpEIACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM U  HUCCIEA0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME ILIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYEK (YIOTPEOICHUS AJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJIO/IEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHuH ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY M PEATIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO TTpodeccuil u TpyJia pa3InyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBUYAIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEIHON NpodhecCUOHATBLHON AeTENbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHAIBHOM CpEIe;



6) 3K0J10rH4ecKOro BOCIMTAHUSA:

DKOJIOTHYECKU I€JIECO00pa3HOE OTHONIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS, MOHUMAHKE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS ITPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOWINX 3J0POBBIO U KU3HHU JIFOJICH;

CITIOCOOHOCTH TMPHUMEHATHh 3HAHMS, MOJIydaeMble MPU W3YUYCHUH XUMHH, IJIs
pelieHus 3aaad, CBA3aHHBIX C OKPYKAIOIIEH TPUPOAHON CpEeNOoid, JJIs1 TTOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphI, OCO3HAHHUS TIJIO0AJBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMUH,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHHOI,
KOMMYHHMKATUBHOM U COIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpEeJAMETax W IO3BOJIAIOT Ha
OCHOBE 3HAaHUU W3 ITUX MPEIAMETOB (HOPMHUPOBATH IMPEJCTABICHUE O IIEJIOCTHOU
HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS

ba3oBble Joruyeckue aelicTBUA:

YMEHHUSI HCIMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUSI MPU OCBOCHUU
3HAHUN: PACKPBIBATh CMBIC] XUMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEpHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HUCIOJIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()aKTOB U SIBJICHHH, BEHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(UKAIMK XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
YCTaHABINBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTHUECKHE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI U 3aKJIIOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe MO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIENIU, UCIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XUMUueckas (opMmyrna W ypaBHEHHE
XUMHUUYECKON peaklMu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC



MIPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIEICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B M3yYaEMBIX MPOIECCaX U SIBICHUAX.

Bba3oBble uccienoBarejbcKe 1eHCTBUSA:

YMEHHE HCIOIb30BaTh IMOCTABICHHBIC BOIMPOCHI B KAauyeCTBE WHCTPYMEHTA
MO3HAHMs, a TaKXXE B KAyeCTBE OCHOBBI sl (OPMUPOBAHUSA THUIOTE3BI IO
IPOBEPKE MPAaBUILHOCTU BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpeTeHNEe ONbITa IO IUIAHUPOBAHUIO, OPTaHU3AIMH W TPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJIOM IIpollecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATH €ro pe3ysbTar, (GopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI IO Pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIECTOBAHMS, COCTABIATh OTUET
0 MpOJIeTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpaTh, aHATM3UPOBATH M HWHTEPIPETHPOBATH HH(OpPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsl ~JIUTepaTypa XHUMHUYECKOTO COAEpKAHMS, CIPABOYHBIC
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKH OLIEHWBATh MNPOTHUBOPEUYHMBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI W 3alpOChl MPU MOHWCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHNE OTbITa B
o0JacTl  UCHONB30BaHUS HWHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHMA,
OBJIaJICHUE KYJIbTYpOH aKTHBHOTO MCIIOJIB30BAHMS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO GOpMY TpeCcTaBIeHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peEIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMHM, JHarpaMMaMH,
apyrumu popmamu rpaduku U UX KOMOMHAIUSIMU;

YMEHHE WCIIOJIb30BaTh MW AaHAIW3MPOBaTh B IIpolecce Y4eOHOH W
WCCIICJIOBATENILCKON NIeATEeIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBL.

KoMMyHMKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeiCTBUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie Jauamora W (WIM) IUCKYCCHUH) IO
CymiecTBy  oOcyXmaemMoil  TeMbl, (OpPMYIHpPOBaTh CBOM  TMPEIJIOKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHSI ~ TPEICTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
JESATEIIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JelaTh IPE3CHTAIUIO
PE3YNIbTaTOB BBHITIOJHEHHSI XMMHUYECKOTO SKCIIEpUMEHTa (71ab0paTOpHOTO OTbITa,
71a60paTOpHOI pabOTHI IO MCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MIPOEKTA);



yMEHUsT Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOU
MO3HABATENIbHOM M MCCJIEAOBATEIbCKOM  JESITEIBHOCTH  MNPU  PELICHUU
BO3HUKAIOIIMX MPOOJeM Ha OCHOBE yuéTa OOLIMX HWHTEPECOB M COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUSA
COBMECTHBIX [JE€HWCTBUHM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BEITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITEJIbHO ONPEACNISTh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATeIIbHOCTh, BRIOMpaTh HanOosiee Y(PheKTUBHBIC CIIOCOOBI pelieHUs] YYeOHbIX U
MO3HABATENbHBIX 33/la4, CaMOCTOATEIIBHO COCTABJISATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JEUCTBUM IPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW ILEIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPe/1JIaraéMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOCHUIO 00S3aTENbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacTu «XUMHUS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HWHTEpIpeTalnH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1iy oOydenus B 8 kiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBATh CMBICI OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XUMHYECKUU JJIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEAUHEHUH, MOJISIPHBI 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIECHb
OKHUCJICHUSI, XMUMHYECKasi PEakius, KiacCuukanus peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, 3K30- U PHIAOTEPMHUYECKUE PEaKIIUHU, TEIJIOBON 3PDEKT peaKkiuH,
SIPO aToma, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOUTab, PaaNYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas JOJIs BEIIECTBA
(mponeHTHasE KOHLIEHTpaIKsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMMHUYECKMX NOHATUA U
MPUMEHSITh 3TU NOHSATHUS MPU OMKMCAHUM BELIECTB U UX MPEBPAIICHUMH;



UCIONB30BaTh XHUMHMUYECKYI0 CHUMBOJMKY [UJIsl COCTaBieHHUS (opMyIl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

OTIpeIeATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
IIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHU IO
dopMynaM, BHI XUMHUYECKOM CBA3M (KOBaJeHTHas M HWOHHas) B
HEOPTraHWYECKUX COCINHEHHUSIX;

packpsiBath cMbIica [lepuommyeckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJEMEHTOB OT MX moJiokeHus B llepromnueckoil cucreme,
3aKOHOB COXPAaHEHWs MAcChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOT'O YYEHUs, 3aKOHa ABOrajpo;

OMKUCHIBaTh M XapakTepuszoBaTh TaOmMuHyro Qopmy Illepuonnyeckon
CHUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3iuyaTh IOHATHS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OoMbIIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HUMEIOTCS B
tabnuie «llepuonnyeckass cuctema xumuyeckux osnaemeHtoB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AIEKTPOHOB
Y paCIpEaeIeHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMMCAHNE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX KauY€CTBEHHOTO
COCTaBa, BO3MOYKHOCTHM TIPOTEKaHUS XHWMHYECKHX IPEBPALICHUN B
pPa3IUYHBIX YCIOBUSAX;

BBIYKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyle
COEMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIUY;

IPUMEHATH OCHOBHBIE ONEPALUH MBICIUTENBHON E€ATEIBHOCTH — aHAIHU3
U CUHTE3, CpaBHEHHE, 000OIICHHNE, CHCTEeMAaTH3alluio, KIacCHU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBA3EH — JJISI W3YyYECHHUS CBOMCTB
BEIIECTB U XHUMHUYECKUX PpPEAKLUHM, ECTECTBEHHO-HAYyYHbIE METOMbI
NO3HAHUA — HAONIOJICHUE, U3MEpPEHUE, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );



ClIeIOBaTh ~ NPaBWJIaM  IIOJIb30BAaHHMSI ~ XMMHYECKOM  TOCylIOH W
7abopaTopHBIM 000pYy/IOBaHWEM, a TakKXKe TMpaBWIaM OOpalIeHUs C
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIMSMH [0 BBIITOJIHCHHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB IO TOJYYEHHI0O W COOMpPaHHUIO
ra3o00pa3HbIX BeHIECTB (BOAOPOJAa H KHCIOpPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMPEICIEHHON MAaCCOBOM JOJEHW PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATh W TPOBOAWTh  XUMHUYECKHE  OKCIICPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TIOMOIIBIO WHINKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHXK U JPYyTHUe).

K xoHIy oOydenus B 9 kiacce npeMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTh Y 00YHYaIOIINXCSl YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMHYECKHUX NOHATHW: XHWMHUYECKHUU
JIEMEHT, aTOM, MOJIEKYJda, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEUIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPHULIATEIBHOCTD, CTEIECHb
OKHCJICHHUS, XUMHUYECKasl PeakKius, XMMUYECKasl CBs3b, TEIIOBON 3 (deKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTrop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE pPEAKLUH, OKHUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLH,
OKHCIIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBIICHHE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYECKasi), KpUCTAIUIMYECKasl pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOpPOCTb XHUMHYECKOW PEAaKUUH, NPENEIbHO JOIyCTHMas
koHueHrtpanus [IJIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX IOHATHU U
IIPUMEHSITDH 3TU NOHATHUSA IPU OIMCAHUM BEILECTB U UX NPEBPALLICHUM;
UCIOJIb30BaTh XMUMMUYECKYK0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIIMA;

OIPEAEIIATh BAJICHTHOCTD U CTEIIEHb OKUCICHUSI XMMUYECKUX DJIEMEHTOB B
COCAUHEHUSX PA3JIUYHOTO COCTaBa, IIPUHAIECKHOCTH BELIECTB K
onpeAenéHHOMY KIJIAcCy COEIUWHEHU 1Mo ¢dopMyliaM, BHJI XUMHUYECKOU
CBsA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA 110 XUMHUYECKON (QopMmysie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COECAMHEHUMN, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona [I. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U  XapaKTEPU30BaTh
TabinuHyo (opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «mooodHas



noarpynma (b-rpynma)», mambie u  OoJdbIIEE TEPUOABI, COOTHOCUTH
0003HaUeHUs, KOTOphIE WMEIOTCI B TMEPUOJAMYECKONW Tadnmie, C
YUCIIOBBIMUA  XAapaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XWMHUYECKHX
AJIEMEHTOB (cocTaB M 3apsa  sApa, O0OIlNee YUCIO DIEKTPOHOB U
pacmpesielieHHe HX [0 AJIEKTPOHHBIM CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M MX COCIMHCHUI B
npeaenax MaJbIX MEePUOJ0B U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy WM COCTaBy YYaCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO0 TEIIOBOMY 3P (hEKTy, 0 M3MEHEHHUIO CTEMEeHEHW OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TMPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
npUMEPAMH MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUSI DJCKTPOJMTUYECKOW JAUCCOIMAIMHA  KHUCIOT,
1IEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKAAIOIIMX CYIIECTBOBAaHUE
TEHETUYECKOU CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTpPOEHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJISPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0M U
7a060paTOpHBIM  00OpPYIOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonat-, ¢ocdar-, cuwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUS U HMOHBI U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOUIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;



MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIUI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — i1 U3YyYEHUS CBOMCTB BEIECTB U
XUMHUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHbI€ METOJbl IIO3HAHUS —
HaOJII0/ICHNE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIIEPUMEHT (peanbHbIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JJekTpoHHbIE (HU(POBHIE)
KoHTpoJibHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MIPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xuMu4eckue 15 | 0 Bbu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paszgen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | 1 Bbu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u llepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /I. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN



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

[lepronnueckuii 3aKOH U

11 [Tepunonnueckas cuctema 7 bu6mmoreka [JOK
XUMHYECKHX dJIeMeHTOoB [[. 1. https://m.edsoo.ru/7f41837¢c
Menpene-eBa. CTpoeHue aTroma

12| e ; buSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
Bbu6mmoreka [IOK
Hroro mo pasery 15 https://m.edsol_.lm/7f41837c
PesepBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie Ilpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paszgea 1. BenecTBO M XUMHYeCKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa HOK
’ peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPONUTHYECKAS JUCCOLNALIUS. g 1 | bubnmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemenToB VIA-rpynmnsi. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIBL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCcTHKa XUMUYECKIX Eub 10K
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmEI. A30T, Gocop u X https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmast XapakTepuCTHKa XUMUIECKIX
24 snemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa OK
. . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

bu6mmoreka [IOK
A i 4
3 Obmpae cBoficTBa METANIOB https://m.edsoo.ru/7f41a636
. bubmunoreka [JOK
2 B 1
3 aXHEeUIe MeTauIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemtecTtBa 1 MaTepHualinl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Ponb xumuu B 1 0 0 but6mmoreka [JOK
’KM3HM 4YeloBeka. Tena u BerecTna 01.09.2023  https://m.edsoo.ru/ff0d210c

) [TousiTue 0 MeTogax MO3HAHUS B | 0 0 bubmuoreka [IOK
XUMHH 04.09.2023 = https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U IpUEMBI | 0 1 bubnmoreka [JOK
oOpariieHust ¢ 1ab0paTOpPHBIM 08.09.2023  https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 0 0 bubnuoreka [JOK
paszaeneHus cMecen 11.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 Bubmorexa HOK

! . PIMEP 15.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBapEHHOU COJIN)»
bubmuoreka [IOK

6 ATOMEL H MOIICKYTEL ! 0 0 18.09.2023 | https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH | 0 0 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 22.09.2023 |  https://m.edsoo.ru/ff0d2be8

but6mmoreka [JOK

8 IT 1 0 0

POCTRIE 1 CHOXHBIC BemecTaa 25.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c
bubmuoreka [IOK

? ATOMHO-MOJICKYIAPHOE yHeiHe ! 0 0 29.09.2023  https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumudeckas popmyia. BaaeHTHOCTB bubmorexa [IOK
pyJa. 02.10.2023 = https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJIIpHAsE Macca 06.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHYECKOTO bubnuoreka [JOK
3JIEMEHTAa B COCAUHCHUH 09.10.2023 | https://m.edsoo.ru/ff0d350¢
13 KonunuecTtBo BemecTBa. Moib. bubmmoreka [JOK
MomnsipHast macca 13.10.2023  https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bubmuoreka [JOK
XuMuueckas peakuus 16.10.2023 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBusl MPOTEKaAHUS bu6muoreka [JOK
XUMHYECKUX PEaKIui 20.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MAaCChl BELIECTB. bubnmoreka [JOK
XUMHUYECKUE YPABHEHUS 23.10.2023  https://m.edsoo.ru/ff0d3b88
BrruucieHus: KoJau4ecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM Bubmorexa HOK
H P N 27.10.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHiA
Kiaccudukamnms Xumuaeckux
18 €aKIui (COeTMHEHMS, PA3I0KCHUS Bubmorexa HOK
peartl A P ’ 10.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o00meHne u bubmorexa [IOK
1 ARET- Hj 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmuotexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITUN 17.11.2023 | https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecs razos. Cocras bu6nuoreka [IOK
Bo3nyxa. Kucinopon — snemeHT u 20.11.2023 | https://m.edsoo.ru/ff0d448e



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
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

nmpocroe BeuecTBo. O30H

dusnueckre U XUMHYECKHAE CBOMCTBA

22 KHCIIOpo/ia (peakiuyu OKUCIICHUS Bubmorexa HOK
POAa (peaith ’ 24.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TToTy4eHusT KUCIIOPO/ia B
23 71a00paTOPHUH U MPOMBIIIJIEHHOCTH bubmorera [JOK
PaTop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TemnnoBoit 3 ekt xuMmuaeckon
24 peaKIuu, IOHATHE O bubmuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- 01.12.2023  https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKHUX PEAKITHIX
TormnmmBo (HedTh, Yrojab U METaH).
25 3ar H3HeI§I/Ie¢];03 . a, CIIOCOOBI iro bubmorexa HOK
P A%, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKUe KUCIOpOaa Bubmorexa HOK
v . p poaa, 08.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT u npocroe bubmuoreka [JOK
BelecTso. HaxoxaeHue B npupoje 11.12.2023  https://m.edsoo.ru/ff0d4dd0
)3 PuznyecKre 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
Bojiopoaa. [Ipumenenne Bogopoaa 15.12.2023  https://m.edsoo.ru/ff0d4dd0
29 ITonsiTvie 0 KUCIOTAX U COJISIX bubmmorexa [IOK
18.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubmuoreka [JOK
naboparopun 22.12.2023  https://m.edsoo.ru/ffod4dd0
[TpaxkTrueckas padota Ne 4 o Teme
31 «ITomydenne u coOupanue BoI0poaa bubmorexa HOK
i P AOPOAR, 25.12.2023  https//m.edsoo.ru/fR0d4f42

W3yYEHHUE €r0 CBOMCTB)»



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModsipHbIii 00BEM T'a30B. 3aKOH

bubmuorexa [IOK

32
ABorazipo 29.12.2023  https://m.edsoo.ru/ff0d542¢
Brrunciennsa o0béMa, KOJIHYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [TOK

= . M 12.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Boruncnenus 005EMOB ra3oB 1o

34 ABHEHMIO PEaKIIM1 Ha OCHOBE bubamorexa [IOK
P "p B . 15.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHUH T'a30B

35 PuznyecKre 1 XMMHYECKHE CBOMCTBA bubnmoreka [JOK
BOJIEI 19.01.2024 = https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
WHJIUKAaTOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopuTeis.

37 HacksliiieHHbIE ¥ HEHACHIIIICHHBIE bubmuoreka [JOK
pactBopbl. MaccoBas 10J1s1 BELIECTBA B 26.01.2024 | https://m.edsoo.ru/ff0d5b40
pacTBope
[TpakTrueckas padota Ne 5 o reme

38 «IIpuroroBiieHre pacCTBOPOB C bubmuorexa [JOK
ONpeAcIEHHON MacCOBOW JT0IEN 29.01.2024 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)

19 KonTponbnas padora No2 no teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» 02.02.2024 = https://m.edsoo.ru/ff0d6342

40 Oxcunpl: cocTaB, KiacCUpUKALINS, bubnmoreka [JOK
HOMEHKJIaTypa 05.02.2024 = https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmrorexa LIOK

’ P 09.02.2024  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHs, but6mmoreka [JOK
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HOMEHKJIaTypa 12.02.2024  https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHYECKHE CBOMCTBA bu6muorexa [JOK
OCHOBaHUM 16.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bubnmoreka [JOK
HOMEHKJIaTypa 19.02.2024  https://m.edsoo.ru/ff0dfee2
45 ITonydyeHne u XUMHYECKUE CBONCTBA bu6mumotexa [JOK
KHUCJIOT 26.02.2024 |  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMSHKIIATypa,
46 CHOCOéBII) nzz)n )GHI/ISI XI/IMI/I‘-IZEKI/IG Bubmorexa HOK
. 7 ’ 01.03.2024  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6muoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
KontponbHas padota Ne3 mo teme
48 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [IOK
on P 11.03.2024  https://m.edsoo.ru/00ad9a50
COeTMHEHU N
49 ['eneTnueckas cBsI3b MEXKy KilaccaMmu bubmmoreka [JOK
HEOPraHUYECKUX COCTUHEHUN 15.03.2024  https://m.edsoo.ru/00ad9cb2
50 O06o001IeHre U CUCTEMaTU3 LM bubmuoreka [JOK
3HAaHUU 25.03.2024  https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKU KJIAaCCUPUKALIUU
51 xnﬁnqecxnx 3JIEMEHTOB I?IOHSII;I/IG 0 bubmorexa [TOK
) 29.03.2024  https://m.edsoo.ru/00ad9fta
rpynmnax CXOJHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH 1
52 [lepnonnueckas cucteMa XUMHUYECKHAX bubmorexa [IOK
prol 01.04.2024 | https://m.edsoo.ru/00ada52¢c
anemenToB /1. . Menaeneena
53 [Tepuoapl, rpyniibl, TOATPYIIIBI bubnmoreka [JOK
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05.04.2024 @ https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX bu6muorexa [JOK
saep. M3oTonsl 08.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1eMeHTOB [leprnoauueckoit buGnnorexa LIOK
12.04.2024  https://m.edsoo.ru/00adabbc
cuctemsl J[. 1. Menaeneepa
XapakTepucTuka XUMUIECKOTO
56 3JIEMEHTA MO €ro MOJOKEHUIO B bubmmoreka [JOK
[Tepuonuueckoit cucreme /1. U. 15.04.2024 = https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue Ilepnonnueckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U MIpakTUKHU. [1. bubmuotexa [JOK
N. MenaeneeB — y4€HbIH, Me1aror u 19.04.2024 | https://m.edsoo.ru/00ada96e
TrpaKIaHUH
58 DNeKTPOOTPULIATETLHOCTh ATOMOB bubmuorexa [JOK
XHUMHYECKHUX DJIIEMEHTOB 22.04.2024  https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBsi3b Bubmorexa HOK
26.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasienTHas nossipHasi XuMu4ecKkas bubnmoreka [JOK
CBSI3b 27.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanientnast nenosnsipuas bu6muoreka [JOK
XHUMHUYECKasl CBS3b 03.05.2024 | https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 (TeneHb OKHCICHHS 06.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE bubnmorexa [JOK
peakuuu 13.05.2024 | https://m.edsoo.ru/00adb076
64 OKucauTeN U BOCCTAHOBUTEIN Bubmorexa HOK
17.05.2024 | https://m.edsoo.ru/00adb076
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KonrtponsHas pabota Ne4 o reme

65 «Ctpoenune atoma. XuMHUYeCcKast 1 buGnnorexa LIOK
P ’ 20.05.2024 @ https://m.edsoo.ru/00adb486
CBS3b)
66 PezepBHblit ypok. O6o011eHNE U 1 bu6nuoreka [IOK
cUCTeEMAaTH3aUs 3HAHUU 24.05.2024  https://m.edsoo.ru/00adb33¢c
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOI'PAMME
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9 KJIACC

KoJsun4yecTBo 4acos DJIeKTPOHHbIE
ara undpoBbie
Nen/m = Tema ypoka Kontpoabsubie  IIpakTuueckue a p
Bcero U3ydeHust o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl

[Tepuonuueckuii 3aKoH.

| [Tepuonuueckas cuctema 1 0 0 bu6muorexa [JOK
XUMUYECKUX emeHToB [, U. 01.09.2023  https://m.edsoo.ru/00adb59%e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHECHUU

2 CBOMCTB XMMHUUYECKHX HJIEMEHTOB 1 0 0 Bubmorexa HOK

. 07.09.2023 = https://m.edsoo.ru/00adb6b6

MEPBLIX TPEX MEPHUOOB

3 Knaccugukanus 1 HOMEHKIATypa 1 0 0 bubmuotexa [JOK
HEOPraHWYECKUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBA3U U THUIIBI ) 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 14.09.2023  https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 11 0 7 1 1 0
«IToBTOpenue u yriay0iaeHne 3SHaHUI 15.09.2023
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Kaccudukamnms Xumuaeckux | 0 0 bubmuoreka [IOK
peaKkuuii Mo pa3IMYHbIM MPU3HAKAM 21.09.2023 |  https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eaknuu. [ToHsiITHE O TOMOT€HHBIX U 1 0 0 bubmorexa HOK
peardut. 22.09.2023 = https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecuU. DakTOpbI, BIUSIONINE 1 0 0 bubamorexa [TOK
P . PEL . R 28.09.2023 | https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTh XUMHUUYECKOU PEaKLNH U
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MOJIOKEHUE XUMUIECKOTO
paBHOBECHS

OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE

but6mmoreka [JOK

9
peakuuu 29.09.2023  https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHUUECKON
10 nccormanuu. CHIbHbBIE U ci1a0ble bubnnorexa LIOK
g HHALHH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIui buGnuorexa LIOK
P peartt 06.10.2023 = https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCJIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bubnmoreka [JOK
00 DIIEKTPOTUTUIECKOMN 12.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLIHNAIINHT
XUMHUYECKHE CBOUCTBA COJIEU B CBETE
13 IIpeICTaBIEHUI 00 bubnnorexa LIOK
bed . 13.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUICCKON JUCCOITUAITTT
14 ITousaTue o runpoanse cojen bubnnorexa LIOK
P 19.10.2023 @ https://m.edsoo.ru/00add9d4
[TpakTuyeckast padora Ne 1.
15 «Penrenue skcriepuMeHTAILHBIX buGnuorexa LIOK
p 20.10.2023 @ https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padota Ne2 o reme
16 «DIIEKTPOIUTUYECKAS JUCCOIHALINS Bubmorexa LOK
p A HHAATUL 26.10.2023 = https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
17 O06o001IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HAHUH 27.10.2023  https://m.edsoo.ru/00addd12
18 OO6m1ast xapaKTepuCTHKA rajJoreHOB. bubnmorexa [JOK
XHWMHUYECKHE CBOICTBA HA IPUMEPE 09.11.2023 = https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopod. ComnsiHasi KUCIIOTa,

19 XMMHYECKHE CBOMCTBA, IMOJyYEHUE Bubmmorexa LIOK
’ - ’ 10.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONSTHON KUCIOTHI bubmorexa TIOK
v N . ’ 16.11.2023 | https://m.edsoo.ru/00ade348
U3y4YeHHEe €€ CBOMCTB
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKUX PEAKLU, ECIIM OJUH U3 bubmmorexa HOK
peAKRI, A 17.11.2023 | https://m.edsoo.ru/00ade488
pEeareHTOB J1aH B H30BITKE
2 OO01mmas xapakTepucTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynibl 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(UKALIUY CEPBHI.
3 Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6muorexa [JOK
B IIpUpoJie. XMMHUUYECKHUE CBOWCTBA 24.11.2023 = https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoziopoj1, CTpOEHuUe, bu6mmoreka [JOK
¢bu3nyecKkre U XMMHUYECKUE CBOMCTBA 30.11.2023  https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 (hU3UYECKHe U XUMUYECKUE bubmorexa [IOK
N 01.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE TIPOMBIIIUICHHOTO Criocoba
26 MTOJTYYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHNE 07.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpesibl COeAMHEHUIMHU
cepbl
27 Brruucnenne MaccoBoil J0JIM BBIXOJ1a bubmuoreka [IOK



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

MPOAYKTa PEAKLUU 08.12.2023  https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCTUKa 3JIEMEHTOB

73 VA-rpynmnsl. A30T, bubmuoreka [JOK
pacrpoCcTpaHeHUE B IPUPOJE, 14.12.2023 = https://m.edsoo.ru/00adeead
(du3HUecKre U XUMUYECKUE CBOKCTBA
AMMHuak, ero pu3ndecKue u

29 XUMHUYECKHE CBOWCTBA, IMOIYyYEHUE U Bubmmorexa [TOK

’ i 15.12.2023  https://m.edso0o.ru/00adf004
MIPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «IlonydyeHne aMmmmuaka, U3y4yeHue ero bubmmorexa LOK
N 7 ks 21.12.2023  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 oOpeHuii. XuMHU4ecKoe bubamorexa [TOK
yAo0p ' . 28.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
COETMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 (bocg)o pHasI KI/I:JI((l))Ta q)(blfsn(qe)cxne u bubamorexa [TOK

P N 29.12.2023  https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOIMCTBA, MTOJIyICHUE
Hcnons3zoBanue GocdaToB B

34 KauyeCcTBe MUHEPAJbHBIX YI00OpEHUH. bu6mmorexa [JOK
3arpsi3sHEHUE PUPOTHON Cpebl 11.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vrunepon, pacupocTpaHeHHE B

35 npu E : gmnlt){ecz/le Y XUMHYECKHE Bubmorexa HOK

PrpOzS, 12.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcunsl yriaeponaa, ux Gpusudeckue u
XUMHUYECKHUE CBOUCTBA.

bubmuoreka [IOK

36
DKOJIOTHYECKUE TTPOOIEMBI, 18.01.2024  https://m.edsoo.ru/00adfebe
CBs3aHHBIE ¢ OKcHIoM yrieposa (IV)
37 VYrosbHast KUCIOTA U €€ CONu bubmorexa [IOK
19.01.2024  https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "IlosnyyeHue yriekucioro rasa. bu6nuoreka [IOK
KayecTBeHHast peakiys Ha KapOOHaT- 25.01.2024  https://m.edsoo.ru/00ae027¢
noH"
[lepBoHayanbHbIE MOHATHUSA 00
39 OpraHUYECKHX BELIECTBAX KaK O bubamorexa [TOK
P B 26.01.2024 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIIepoia
40 Kpemnuii u ero coennHeHus bubmmorexa LOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTruyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 33J1a4 110 TEME bubmmoreka [JOK
«Baxneinme HeMeTauIbl U UX 02.02.2024  https://m.edsoo.ru/00ac0bf2
COETUHEHUS»
KonrtponsHas padota Ne3 o reme
42 «BaxHeinme HeMeTauIbl U UX bubmorexa [JOK
08.02.2024  https://m.edsoo.ru/00acOe18
COEJIMHECHU S
OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
43 Merannuueckas CBSI3b U bubmuoreka [JOK
METAJUINYECKast KpUCTaJInyecKas 09.02.2024 = https://m.edsoo.ru/00ae103e

pemérka. @u3ndeckue CBOMCTBA
METaJIJIOB
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XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DIJIEKTPOXUMHUYECKUH DS, bubmorexa [JOK
P o PR 15.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIoB
OO6mre cnocoObl MOTyYSHHS
MeTanoB. CiuiaBel. BerauciaeHus mo
45 ABHEHUSIM XUMMHUUYECKUX PEaKLUI bubmorexa HOK
P DeAKHI, 16.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJECPIKHUT
puMecH
46 ITonsiTvie 0 KOPPO3UU METAIIIIOB buomorera [JOK
PP 22.02.2024 | https://m.edsoo.ru/00ae1278
but6mmoreka [JOK
47
Hlenourere MeTaib! 29.02.2024  https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kaus 01.03.2024 | https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3eMENBHBIE METATIIBI — bubmuoreka [JOK
KaJblIUA U Maruui 07.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneimue coenuHeHns KaJbIIHI bubmmorexa [IOK
a H 14.03.2024 = https://m.edsoo.ru/00ael 5e8
51 O0001IeHE ¥ CHCTEMATH3 AL
3HAHUI 15.03.2024
5) JKEcTKOCTH BOJBI U CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUS 28.03.2024 | https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "KEcTKOCTEL BOMIBI I METOJEI €8 bubmmorexa [IOK
" A A 29.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmorexa [JOK
54 A
JTOMHHHH 04.04.2024 @ https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnmoreka [JOK
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TUIPOKCHIA 05.04.2024 | https://m.edsoo.ru/00aelc64
but6mmorekxa [JOK
36 Keneso 11.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU XKeEe3a bubmuoreka [IOK
(I1) u xene3a (III) 12.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cHCTeMaTH3alus
3HAHUU 18.04.2024
[TpakTrueckas padota Ne 7. Permenue
59 SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bu6muorexa [JOK
«BaxkHelme MeTabl U UX 19.04.2024  https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUIM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuoreka [IOK
COAEPKUT IpUMecH. Brruncnenus 25.04.2024 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIY BBIXOJa IIPOAYKTA
peaxkuuu
61 O0001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUU 26.04.2024
Kontponbras padota Ne4 o teme
62 «BaxHeimme MeTaIbl U UX 02.05.2004
COETUHEHUS»
63 BemectBa u Mmarepuasl B bubmuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA 03.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE bu6muorexa [JOK
OKpY>Karolleu cpebl 16.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnmorexa [JOK
HKOJIOTMUYECKUX MPOOIEM 17.05.2024  https://m.edsoo.ru/00ae4270



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

66 PezepBHblit ypok. O6o011eHNE U | Bubmuotexa [JOK
cUcTeEMaTH3allis 3HaHUI 23.05.2024  https://m.edsoo.ru/00ac0d0a
67 PezepBHblit ypok. O0o011IeHNE U | bu6nuoreka [IOK
cHCTeMaTHu3alus 3HaHu! 24.05.2024 | https://m.edsoo.ru/00adb33¢c
OBIIEE KOJIMYECTBO YACOB I10 67
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011ecTBO
«3marensctBo «lIpocBemienne»

Xummust. 8 knacc/I"abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxrmmmonepHoe o0mecTBo «M3marenbetBo «lIpocBemenney;

Xumus. 8 knacc. /Epemun B.B., Ky3semenko H.E., JIpo3noB A.A. u apyrue; mnoj
penakuuent Jlyauna B.B., OO0 «IPOD®A»; AO «M3natenbcTBO [IpocBemienne;
Xumus. 8 knacc/XKypun A.A., AkiinoHepHoe ooiectBo «M3narenscTBo
«IIpocsemienue»;

Xumus. 8 knacc/Kysunernosa H.E., Tutosa .M., 'apa H.H., O6mectBo ¢
orpaHu4eHHou oTBeTcTBeHHOCThIO «M3marensckuii nentp BEHTAHA-I'PA®y;
AxrmmonepHoe o0miecTBo «M3marensctBo [IpocBenienne»;

Xumus. 8 knacc/Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narensctBO «IIpocBenienue»;

BBenure cBoil BapuaHT:

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
1. YueOnuk «Xumus. 8 kiace», I'.E. Pynzutuc, ®@.I'. ®enpaman, M.:
[Ipocsenienue, 2016, 207 c.

2. AM. Panenkuit Xumus. auaaktuaeckuid Marepuain 8 — 9 kiaccol. [locooue



st yauteneid. M. ITpocsemenne 2011 r.

3. Xumus. 8 kiacc: noypounsie pa3padotku Kk yueonukam O.C. ["abpuensna,
JI.C. I'yzes. B.B. Copoxkuna; I'.E. Pynzutuca, @.I'. ®ensamana. — M. BAKO,
2004 r.

4. Xomuenko WN.I'. pemenne 3aaa4d no xumuu 8 — 11 knacc. M.: OO0
«M3nareascTBo HoBas BomHay, 2007 1.

5. XuMus mocobue — pemeTuTop sl MOCTYMAIIMUX B BY3HI (o penakiueii E.C.
Eroposa. PoctoB — Ha [lony: ®enukc, 2003 r).

6. I'apa H.H. Xumus: 3agaunuk ¢ «momomiHukom»: 8-9 kiaccel / H.H. I'apa. —
M.: IIpocsenienue.

7. T'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunusa yue6HukoB I'.E.
Pynsutuca, ®@.I'. ®enpnamana. 8-9 kmaccel/ H.H. T'apa. — M.: [IpocBemenue.

8. Papeukuit A.M. Xumus: nunaktudeckuit marepuai: 8-9 xi. / A.M. Pagenkuii.
— M.: IIpocsemieHue.

I'apa H.H. Xumus. Ypoxku: 8 k1. / H.H. I'apa. — M.: IIpocernienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

1 http://www.dutum.narod.ru/element/elem00.htm (Pacckasbr 06 snemenTax)

] http://www.hemi.nsu.ru/ (OCHOBBI XUMHUHU. DIEKTPOHHBIN YUSOHUK)

] http://yaroslaw.narod.ru/ (Kucnopocoaepsxariye opraHnuecKue COeIMHEHUS)

] http://www.himhelp.ru/ (ITosHBINi KypC XUMHH)



1 http://chemi.org.ru/ (Y4eOHUK XUMUH)

] http://home.uic.tula.ru/~zanchem/ (3anumMartenbHass XUMus)

] http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeabHbIN CAaUT JJIs IIIKOJILHUKOR)

] http://chemistry.narod.ru/ (Mup xumun)

1 http://www.alhimikov.net/ (Ilone3nas uHpOpMaIUsI O XUMHUH)

) http://www.alhimik.ru/ (AJIXUMUK)

) http://www.xumuk.ru/ (XuMuK.ru - caéiT 0 xumun)

] http://www.hemi.nsu.ru (OCHOBBI XMMUH: 00pa30BaTEIILHBIN CANT IS
IIKOJILHUKOB U CTYZCHTOB)

] http://www.chemistry.ru (Xumust B OTKPBITOM KOJUIEIKE)

1 http://webelements.narod.ru (WebElements: oHnaiiH-ClIpaBOYHUK XUMHUECKUX
AJIEMEHTOB)

] http://belok-s.narod.ru (bemok u Bce 0 HEM B OMOJIOTHUU U XUMHH )

] http://maratakm.narod.ru (BuptyanpHas XumMudeckas IIKosa)

] http://all-met.narod.ru (3aHuMaTeIbHAsE XUMUS: BCE O METaJJIax)

] http://chem.km.ru (Mup xumun)

] http://experiment.edu.ru (Komnekius «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTBDY:
XUMHUS )

) http://www.chemistry.ssu.samara.ru (Opranndeckast XUMHsI: JICKTPOHHBIH
Y49eOHUK JJIs1 CPETHEH IIKOJIIBI )

] http://school-sector.relarn.ru/nsm/ (Xumus 1j1s1 BCeX: WILTIOCTPUPOBAHHBIC

MaTepHabl 0 0011Iei, OpraHnYeCKON U HEOPraHMYECKON XUMUH )



1 http://schoolchemistry.by.ru (LIkonpHast xumus )
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