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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHUEIMIUU MPerofgaBaHus y4eOHOTro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIed cTpareruu
oOy4eHusi, BOCHHUTAHUS ¥ Pa3BUTUS OOYYAIOIMIMXCA CPEACTBAMHU y4EeOHOTO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiiesieHe €ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM W TeMaM MPOTpaMMbl IO XHMHUH, OINPENEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTepUCTUKHU coZIepKaHUs, PEKOMEHAYEMYIO
MOCJIEI0BATEIbHOCTh  U3YYEHHUSI XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM y4eOHOTO TMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peaym3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEebHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMI K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH M3yUYeHUs MPeaIMeTa U OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOU JEATETbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUSL.

3HaHWE XWMHH CIIY)KUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MnpejcTaBjICHUN O MaTepPUATLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NPEICTaBICHUS O B3aUMOIIPEBPAIICHUIX
HEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHUsS TI00albHBIX
npoOJjieM yCTOMYMBOTO pPa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M SKOJIOTHICCKON 0€30IMacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  UIsi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 001Iel U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW  y4eOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHATLHOMN eI TeIbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPObI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00yYaronInxcs;



croco0CTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCS.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTpPaXE€HHEM 0a30BOM HAYKW XMMHH Ha ONpPECIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XUMHUH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX IOHSITHN
OpPraHUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ uzyueHuro. ColepiaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHUYECKOM 3JIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUILY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBleHUNl 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIpyroMy, BBITIOJNHSS (QYHKIIMA OOBSACHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEU IPAKTHUYECKOTO IMPUMEHEHHUS U IOJTYyUYECHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMUUYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XMMUM NPOUCXOAUT C MNPHUBJICYEHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUy,
«buonorus. 5—7 knacce» U «PuU3nKa. 7 KIaccy.

[lpy wW3yYeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHUYECKON
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAHUH — BaKHEHUIHX (PaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUMH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, sS3blKa HAayKH, B



OpUOOUIEHMM K HAy4YHbIM METOJaM I[IO3HAHWS MpPU H3YYEHUU BEIIECTB U
XUMUYECKUX peakIui, B GOPMUPOBAHUH W PA3BUTUU MO3HABATEIBbHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YeOHO-IO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMHM NpaBWil 0€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpu u3yueHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHHUe NMpuoOpesn Takue 1eJd, Kak:

— (opmMupoBaHHE HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY NPUHATHIO PEIIECHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHs Ha CHCTEMaTHYecKoe MpuoOIIeHHe
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JEATENbHOCTH, HayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBHuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaAIOITMHUCS
OIbITa Pa3HOOOPa3HOW MAESTEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHUE ISt
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ¢opmupoBaHue oOmEeH (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKPY’KaroILEro MHUpa,

— ¢opMmupoBaHHe y OOydYalOIIMXCAd T'YMAHUCTHYECKUX OTHOILICHUH,
NOHUMAaHUS LEHHOCTH XUMHUYECKUMX 3HAHUM JJs BBIPAOOTKH 3KOJIOTHYECKU
IIEJI€CO00Pa3HOTO TOBENECHUS B OBITY W TPYMOBOH NEATEILHOCTH B IEIIAX
COXPaHEHUS CBOETO 3/10POBbs U OKPYKArOUIEH MPUPOJAHON CPEIBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAaHUI0O Ha OCHOBE YCBOGHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpO(HIIA M HANpPABICHHOCTU AATIbHEUILIErO
00yueHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX I HM3yYE€HHUS XHMHUM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBiisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kiacce — 68 JacoB (2 Jaca B HEJICIIO).

B cooTBercTBUH ¢ KaneHaapHbIM rpapukoM MBOY ®denoceesckoit COLI
uM.B.M.Bepéxuna Ha 2024-2025 yuyeOHbIN IoJl, HIKOJIBbHBIM PacUCaHUEM
pa3zpaboTaHHasi MHOIO paboyas nmporpaMmma o XuMuu B 8 kiacce -67 4acos
(YpOKu IpOBOJISITCS IO CpeJiaM U MATHUIAM) M 0 XUMUU B 9 kinacce -65 yacoB
(YpOKu TIPOBOJISITCS TIO BTOPHUKAM M Ye€TBEpram), OyIeT BHITIOJIHEHA B TIOJTHOM
00BEME 3a CUET YPOKOB MOBTOPEHUS UITH 33 CUET PE3EPBHBIX YPOKOB.



COJEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeTomax MO3HAaHWUS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
Crioco0nI pa3zjesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocCThi€ U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TIOCTOSIHCTBAa CcocTaBa BemlecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHOcHUTENbHAS MOJEKYJIsIpHasg macca. MaccoBas 10Ji1 XUMUYECKOTr0 3JIEMEHTa B
COCJIMHECHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHass macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKLIHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Knaccubuxarus
XUMUYECKUX PEaKIuil (COeTuHEHNs, Pa3I0KEeHUs, 3aMEIIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, mpaBuiiaMu paboOThl B Ja0OpaTOpUU U
npuéMaMu oOpamieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, U3yUYEHUE U OMHCAHHE
bu3nUecKuX CBOMCTB 00pa3IlOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHHUE
¢usnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMS BOJbI) U XMMHYECKUX (FOpPEHHUE CBEYHU, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBaHum, B3auMoJIeCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3YUYEHHUE CIOCOOOB pa3/CieHUs] CMECEH: ¢ MOMOIIbI MarHuTta, (uibTpOBaHUE,
BBITIApUBAHUE, JUCTHILIISAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKH TTOBAPEHHOU
comv, HaONIOJEHWE W  ONMUCaHWE  pEe3yJbTaTOB  MPOBEICHHS  OIIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(I1apoCTEepPKHEBBIX).

BaxHeilne npeacTaBUTeId HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknenue kucimopoga B Tpupoje, (GU3MYECKHE B XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenue kucimopona. CrocoObl



MOJIYYCHHST KHUCTIopoAa B J1abOpaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoe. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(dekT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MossipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HachllieHHble M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuuennit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aMQOTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmdeckue M XUMHUYECKHE
cBoucTBa OKCUAOB. [loyduenrne oKkCuaoB.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. dusznueckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramoB H. H. bekerosa.
[lonydeHnne KUCIIOT.

Comu. Homenkiarypa coieil. @uU3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MMOTyUYEHHUE,
coOupanue, pacno3HaBaHWE U U3YYCHUE CBOWCTB KHUCJIOPOJAa, HAOIIOIEeHUE
B3aMMOJECHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
ONMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAHHUE, pACIO3HABAHME M H3y4YCHUE
CBOMCTB BOJIopoja (ropeHue), B3auMojencTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HMCIOJIb30BaHUE BHUACOMATEPUAIIOB), HAONIOJAEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacTBOPEHHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaJJIaMU
(HaTpyeM ©  KaiblKeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHUE O0pa3sLOB HEOPraHWYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,
uzydeHue B3aumojeiicTBus okxcumga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KUCJIOT C METaJIaMHM, PEaKIUid HEeUTpalIu3aluu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO METAJIa IPYyTHMM W3 PacTBOpa COJH, PELICHUE
DKCIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaxHeWne KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromoB. XHMHYECKasi CBAA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. lloHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEIOYHO3EMENIbHbBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JIuHHONEpUoAHas  (HOPMBI
[Tepnognueckont cucrembl xumuueckux 3iaeMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPuU3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOaa HU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX ~ 000J04€K aToMOB TeEepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuognueckount cucremsl . M. MenneneeBa. XapakTepuUCTUKAa XHMHUYECKOTO
3JIEMEHTA 10 €ro noJiokeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS pPaJnyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKUCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — y4é€Hbli U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAsl) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

U3ydeHue oO0pa3LoB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakluy pa3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszanpss MeXNpenMETHBIX CBSI3€M NPH W3YyYEHMM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mMe eCTECTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TNEPUOJUIHOCTh, HAOIOIEHNE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pu3WdYecKue BETUYHHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bl, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAS] peaKUMsl

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMHAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUONOB, KalMs, KaJblUs M UX
COCIMHCHUA B COOTBETCTBHM C IIOJIO)KEHHEM 3jeMeHTOB B Ilepuonmyeckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BeliecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u1 HOMEHK/IaTypa HEOPraHWMYECKUX BEIIECTB. XHMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peaKIuid MO pa3IMuHbIM NpHU3HaKaM (110 YUCITY
¥ COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIMIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHYECCKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEaKIuh M TOJO0KEHUE XHUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpaBHEHUI



OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM C  MCIOJb30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTnonbl, annoHsl. MexaHu3M AUCCOLMAIMKM BEIIECTB C PAa3JIMYHBIMU BUAAMHU
xuMuueckoit cBsa3u. Crenenp aucconuan. CUbHbIC U CITA0bIE DJIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CnoBuUs NPOTEKAaHUs PeaKIUii HOHHOIO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOMCTBa KHCIOT,
OCHOBaHMM W cojJeil B CBeTe MPEICTaBICHUNA 00 3JIEKTPOJUTUUYECKON
nucconmanyu. KauecTBeHHbIE peakiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEeMeTauloB (Tpaduta W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS Pa3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE DJIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCa JIUCCOUMAIMU KHCIOT, IIEJIOYEeH U  COJIeH
(BO3MOKHO  HCIOJIb30BAaHHE BHAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCIUHEHHs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX PEAKIUM{d Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (uU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3aUMOJIEHCTBUE C MeETaJJIaMd, HEMETaIlaMHd, IeJI04aMH). XJIOPOBOJOPO/I.
ConsiHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IMOJYy4YEHHE, NpUMEHEHHE. [lelicTBue
XJoOpa W XJOPOBOJAOPOJAa Ha OPraHW3M 4YejoBeKa. BakHeWmnuwe XJIOpUabl U HX
HaxXO0XJCHHUE B IIPUPOLE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHW OkucieHus. CTpoeHue M (PU3NYECKUE CBOWUCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHEe U
XuMH4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclOTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mIMe Kak
IpEeICTaBUTENA Kjacca KHCIOT W cheuu@puueckue). XUMHUYECKHE pPEaKLuH,
JeXalMe B OCHOBE IPOMBIINIJIEHHOTO CIOCO0a TMOJMYYEHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoii kucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs pEeaKlMs Ha



cynedar-uoH. Haxoxzaenune ceppl U €€ COCAMHEHUH B TpUpoJe. XUMUYECKOE
3arpsA3HEHHE OKPYXKAIIIEH cpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPACHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIC CTENIEHU OKUCICHMS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busnueckre 1 XUMHIECKHe CBOCTBA. KpyroBopoT azora B mpupojie. AMMHUAK, €ro
busnueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Coinu aMMOHUS,
ux pu3NUecKre U XMMUYEeCKHe CBOWCTBA, MpUuMeHeHrne. KauecTBeHHas peakiiys Ha
MOHBI aMMOHMS. A30THasi KucjoTa, €€ TmoyydyeHue, (PU3nYecKue U XUMHUYECKHUE
CBONCTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UYECKHE).
Hcnonp30BaHWEe HUTPATOB MW COJIEM aAMMOHHMS B KauyeCTBE MHHEPAIbHBIX
yno0peHuil. XuMru4eckoe 3arps3HeHUe OKPYIKAIOIIeH Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHeie Moaudukauuu (ocdopa, (pU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxcun pocdopa (V) u pochopHas KucioTa, PU3HMISCKUE U XUMHICSCKHUE CBOMCTRBA,
nonyuenue. Mcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPATBHBIX YI00pESHHIA.

Obmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoJd,  aJUIOTPOIIHbIC
MoAau(pUKALIUKM, PpACTIPOCTpAaHEHHE B TpUpoJe, (Pu3nueckue U XUMHUYECKHUE
cBoiicTtBa. Anmcoponusa. KpyroBopot yriaepona B mpuponae. OKCUAbl yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OPraHU3MBI,
MOJIyYeHHE U MpPUMEHEHUE. DKOJOTWYECKHE MPOOJEMBbl, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMara, MHapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ Cor, uX (PU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHas peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriiepoza (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
NPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONTOTHYECKH BaKHBIX BEIECTBAX: XKUPaAX, O€IKax, yriieBojax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3uyeckue W XHUMHYECKHE CBOHCTBA, IIOJIyYCHHE M
npumeHenue. CoenuHeHHus KpemMHHUs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuusi (IV) u kpemuueBoil kucinore. CWIMKAThl, X WCIOJIb30BaHUE B
OBITY, B IPOMBIIUICHHOCTU. BaxkHellne cTpoUTEIbHbIE MaTepHalibl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobreMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCIIOTHI,
IPOBEICHUE KAaUE€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOJIIOICHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xaromue (PU3NUEeCKHe U XUMHYECKHE CBONCTBA
TAJIOTEHOB M HMX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB),
O3HAaKOMJIEHWE ¢ o0pa3uaMu XJIOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHUE C
obpasznaMu  ceppl M €€  COCOUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMAaTEpHAIOB), HaOIIOCHNE Tpoliecca OOYIIIMBaHUs caxapa Mo JAeWCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKHX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEICHNE KaUeCTBEHHOM peaKIny Ha cylbdar-
WOH U HaOJIOJeHHWEe TNpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHWE C (U3UYECKUMU
cBoiicTBaMu azota, ¢ochopa U HUX COECIAUHEHHH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochHOpHBIX yaoOpeHui, moaydeHue,
coOuMpaHue, pacro3HaBaHWE ¢ M3y4YCHHE CBOMCTB aMMHaKa, TMPOBEICHUE
KaueCTBEHHbIX PEaKlUi Ha MOH aMMOHHMS U (ocdar-uoH M U3yueHue MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMUCTBHE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C ME/BIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoZenen
KPUCTAJUIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
POLIECCOM  aJICOPOIIMU  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, COOMpaHue, paclio3HaBaHUE U M3yUYEHHE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KaYeCTBEHHBIX pEaKklMil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIJICHUE C
MNPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelmme HeMeTaJuTbl M UX COCTUHEHUS».

MeTtanibl 4 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHHUHU
ux nonoxeHus B Ilepumomamueckor cucremMe XuMu4eckKux daeMmeHtoB JI. WM.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuioB. MeTtammdeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTAUIMUECKass  pPEIIETKA.  JJEKTPOXUMUYECKUH Pl
HarpspbKeHu MetamuioB. dusnueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl ModyyeHuss MeTawioB. lloHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
cnocoObl 3amUThl MX OT Koppo3uu. CraBbl (CTajlb, YyTyH, IIOPATIOMUHUU,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronuecKkoil cucTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXIACHUE B IPUPOJE.
®duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCuIsl U



TUIPOKCUABl HATpusi W Kanud. lIpuMeHeHHne WIeNOYHBIX METAVIOB MW UX
COCIMHEHUU.

[llenoyHo3eMeNnbHBIE METAUIBI MAarHUM W KaJbLUW: TIOJIOKEHUE B
Ilepronnueckon cucreMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHHs Kalblus (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: TIoJIokeHUE B [lepuoanueckoi cucreMe XMMUYECKUX 2JIEMEHTOB
. W. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. Ousndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AIFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aToMa, HAaXOXJIeHUE B npupoac. dPusnyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U cosn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOOpasllaMy METaUIOB W CIUIaBOB, HUX (PU3MYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbLIMSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS XKejle3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAaKIM{d HAa MOHBI: MarHus, KaJblUs, ATIOMUHUS, [IMHKA, JKEJe3a
(IT) u xene3za (III), meau (II), HabnroAeHUE U OMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHU HMOHAaMU HATpusl, Kalusgd W Kaiublus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUPOKCUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad Mo TeMe «BaxkHeniume
METAJUIBI U KX COCTUHECHUS.

XuMuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YeJIOBEKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momonib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollehd cpeinl (MpeaenabHasi JI0MmyCcTUMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peaymszanpss MeXNpenMETHBIX CBSI3€M NPH HM3y4YEHUM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIHOJb30BaHWE KaK OOIIMX €eCTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHATHUH, SBISIOMUXCS CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIC MOHSATHUS: HAay4HBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHus, aHaluu3, CHHTE3, KiIacCupUKalusi, MEepPUOAUYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAITHI.

dusmka: Mmartepus, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUI 3apsiji, MPOBOJHUKH,
HOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CriaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorus: ¢orocunTes, mprxanume, Omocdepa, SKOCHCTEMa, MUHEPATHHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOJBHI,
M0JIE3HBIE UCKOIIAEMBbIE, TOTIJIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU U
BOCIIUTATEJIBHOUN JEATEIBHOCTH B COOTBETCTBUU C TPAJAULHOHHBIMA POCCUHCKUMU
COLUOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOmiecTBe mMpaBUjaMH M HOpPMamH TOBEJIEHUS U CHOCOOCTBYIOT TMpolieccaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLUAIN3AIMN 00YyYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl ~ OTPAXalOT  TOTOBHOCTh  OOYYaroLIUXCS
PYKOBOJICTBOBaTbCA  CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTAUUA W
pacUIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUSA:

LIECHHOCTHOI'0 OTHOWLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAydyHOMY HACJEOUI0, TIOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NIEPEOBBIX JOCTMIKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBAaTEIbCKOM, TBOPYECKOM M Jpyrux  BUAax
NeSTeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JEATEIbHOCTU IpU
BBINIOJIHEHUH YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NEATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILNEW C IO3ULUHA
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOM pPEAKLIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKHM M COCTABIIAIOLINE
OCHOBY /Ul TMOHMMAaHHUS CYIIHOCTH HAYYHOW KapTHHBI MHpA, NMPEACTABICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS IIPUPOJBI, B3aUMOCBS34X 4YEIOBEKa C
MPUPOJIHOM CPENO, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIuMBbIC Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEpPaTypor, MAOCTYNHBIMM TEXHUYECKUMHU CPEACTBaMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEN0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICICTBUU U
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOT0JIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U pPEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpEeC K MPAKTUYECKOMY M3YyUYEHHUIO0 TPoecCril U Tpyaa pa3audyHOro poja,
YBOKEHHE K TPYAy M pe3yjibTaTaM TPYJOBOH IEATENbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHON TPAeKTOPUU MPOAOIIKEHUS 00pa3oBaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenHou npodeccuoHanbHON EeSITEIHbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HEeCCHOHATBHOU CPEIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€JeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HU Ha 3€MJI€, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3JI0POBOrO U
Oe3omacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKOMy M TICUXHYECKOMY 37I0pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPENOU, AJIsl ITOBBIIIEHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYPhl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUss MOCPEICTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOT0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JJIsS
dbopMHpOBaHUA MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC YICOHBIC NEUCTBUS (IO3HABATEIIHHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJIS1 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUSI U
KPUTEPHUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEIACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATh B IMIPOIECCe MO3HAHUS MOHATUA (TpPEeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEJIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTa), XuUMHUyeckas (opMyna U ypaBHEHHUE
XUMUYECKON peakinu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aj]lay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAyeCTBE OCHOBBI Uil (POPMUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OPraHU3aIllMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpPOBaTh 0000IICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpoieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE NPUMEHATh Pa3jiu4yHble METOAbl U 3alpOChl MPU IOUCKE U OTOOpE
uHGOpMaAIlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJa4 ONpPENeIEHHOTO TUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUS  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpEACTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh pEIIAEMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JAuarpaMmaMu,
apyrumu opmamu rpaduKu U UX KOMOWHALMSAMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UMpOBaTh B IIpoliecce Y4YeOHOW U
UCCIIEZIOBATEIbCKOM NEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOUIECH MPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juamora v (WIH) JIUCKYCCHHU) TIO
CylIecTBYy  oOcyXxnaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJIHEHUS IPEII0KEHHON 3a/1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIbHOMU
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JejlaTh MpPe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIEpUMEHTa (Ja00paTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PELICHUU
BO3ZHMKAIOIIMX NPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3unuil (00cyxaeHus, oOMEeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEpUEB 10 OLEHKE KadyecTBa
BBIINIOJIHEHHOM pabOThI U JpyTHe).

PeryisiTuBHBIE YHHBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENEesITh UENH JEATebHOCTH, IUIAaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITEeNHHOCTD, BEIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI yIeOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHs] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BEUIECTBAaX U PEaKUHUsX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
YICII0JIB30BAaTh U AHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 33IaHUN.

IHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NeUCTBUN, crenupuUecKkue JUisi TPEAMETHOW oOmactu  «XUMHS», BHUIBI
JEATEbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHMS, €ro  HHTEPIPETALNH,
npeo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y o0yuenus B 8 kjiacce npeMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakiusi, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUsA, PEaKUUU 3aMEUICHUs, peaKuuu
oOMe€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU 3 (EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aTomMa, XUMHYECKasl CBS3b, MOJSPHAA W HEMOJSpPHAs KOBAJICHTHAsl CBSI3b,
MOHHAs CBsI3b, UOH, KaTMOH, aHMOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(mpolieHTHas! KOHIICHTPAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIONB30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMy
BEILIECTB U YPABHEHNI XMMHUYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENECHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTDh BELIECTB K ONPENECIEHHOMY KJIACCy COECIUHEHHUHN I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHMS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnmna)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuonuueckass cuctemMa XumMudeckux »dnemeHToB [, U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sijapa, OOIIee YUCIO IEKTPOHOB
U pacnpeiesieHUue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XMMHYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpPEBpaAlllEHUN B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJieMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MPUMEHSTh OCHOBHBIE OIEpALMM MBICIUTENBHON NEATENbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMATHU3aIUIo, KIIaCCU(PHUKALHUIO,
BBISIBJICHUE TPUYUHHO-CIECACTBEHHBIX CBS3€M — IS M3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBIN U MBICIICHHBIN );

clelioBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTHl MO
pacIrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ MOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kjacce npeIMeTHbBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX NOHATHWA: XUMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIO)KHOE€ BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIJIOBOU ekt
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMA, PEAKIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEAKIMH, OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb, OKUCIEHHE W  BOCCTAaHOBJIEHUE,
aINIOTpoNnusi, aM(pOTEPHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJlTMYecKas), KpUCTAZIMYecKasi pemeérka, KOppo3us METalioB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpanus [IJIK Bemecrtna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUU BELECTB U UX MPEBPALLICHUH;
MCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsi COCTaBjieHUus Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, METaUIMYecKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (opMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATIMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbie u OOJbIIME TMEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (cOCTaB H 3apsij sApa, o0OIlee YHCIO DIEKTPOHOB U
pacmpeneneHue WX 0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUUN B
npejenax MajblX NEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY W COCTaBy YYAaCTBYIOUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIKME U cHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIKHCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XMMUYECKUX PEAKIU;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIINX CYyIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXY BEIIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAICHUN B Pa3IUYHBIX
YCIOBUSIX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHUYECKOrOo »3JieMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONIOaTh  MpaBUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
7abopaTopHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (aMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
uoaua-, kKapObonat-, ¢ocdar-, cuiIMkKaT-, cyiab(har-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3AIMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJIs M3YyYEHHUS CBOWCTB BEILIECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUSI —
HaOJIOICHUE, M3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne
n/n

Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

1.1

1.2

HaumenoBaHue pa3iesioB u

TeM MpPorpaMMbl

XuMus — BaKHaAs 00J1aCTh

€CTCCTBO3HAHHUA "

HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKAa

BemectBa n xuMuaeckue
peakuun

Htoro no pazneny

KoanuyecTBO 4acoB

Bcero

15

20

KoHnTpoibHbIe
padoThI

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

2.1

2.2

23

24

Bosayx. Kucnopon. Ilonsarue

00 okcugax

Bonopoa.Ilonsitue o kucinorax

" COJIIX

Bona. PactBopsr. [Tonsitue 06

OCHOBAHHUAX

OCHOBHBIE KJIaCChI

HCOPTaHNYCCKUX COCIMHEHU I

Uroro no pazgeny

6

11

30

IIpakTHYeckue
padoThl

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu


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

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKHUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN
Hroro no pasneny
Hassanue moayis
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

16

67

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorekxa [IOK
https://m.edsoo.ru/71f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢



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

9 KUIIACC

Ne i/

Pazpea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrayOneHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

23

24

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO61mas xapakTepuUCTHKa XUMUYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé€
COEIMHEHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

aneMeHTOB VA-rpymisl. A30T, pochop u ux

COCIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHI U UX COCTMHECHMS

Htoro no pazneny

KoanuecTBo 4yacoB

Beero KonTpoJabusbie

padoThI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

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

Pa3pen 3. MeTa/sibl M UX COeTMHEHU ST

3.1 OO6111e cBOMCTBA METAIIJIOB

32 Baxkueiinme MeTamibl 1 UX COSTUHEHUS

Htoro no pazneny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BemectBa u MaTepuaisl B )KU3HU 4€JIOBEKA

Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

16

20

65

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

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



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Poias XuMuu B 5KU3HU
yeJioBeka. Teja U BelecTna

ITonsatue o MECTOJaX IIO3HAHHUA B
XUMHHN

[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U MPUEMBI
oOparieHus ¢ 1a6opaTOPHBIM
000pyI0BaHUEMY

YucThlie BemecTBa U CMECH. Crioco05s1
pa3aciICHUA cMmeceit

[IpakTuueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MTOBAPEHHOM COMM)»

ATOMBI 1 MOJIEKYJIBI

XUMHUYECKHE 3IEMEHTEI. 3HaK1
(CI/IMBOJ'IBI) XUMHNYCCKHUX 3JICMCHTOB

HpOCTBIe " CJIOKHBIC BEUICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

KoanuyecTBO 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoTbI

Jlara
U3yYeHHs

04.09.2024

06.09.2024

11.09.2024

13.09.2024

18.09.2024

20.09.2024

25.09.2024

27.09.2024

02.10.2024

DJIEKTPOHHBIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6moreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28c8

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bubmuorexa [JOK
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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH IOCTOSHCTBA COCTaBa BELLECTB.
Xumnueckas popmyia. BaireHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OTHOCHUTENLHAsA aTOMHAas Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca

MaccoBasg 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHNHU

Koanuectso Bemectsa. Moiib.
MognspHas macca

dusznyeckre 1 XUMUUECKHUE SIBICHUS.
XuMuueckas peaknud

[Ipu3Haky u yCiI0BHsI IPOTEKAHUS
XUMHYECKHX PEaKIU

3aKOH COXpaHEHUsI MacChl BEUIECTB.
XHUMHUYECKUE YPABHEHUS

Brruncnenust KonuyecTBa, Macchl
BEIIECTBA 110 YPAaBHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanus XuMUueCcKuX peakiuii
Peaknuu coenqnuenus. Peaknu
pa3IoKEHUSI.

Knaccudukanus XuMrIIecKux
peakuuii. Peakiiuu 3amenieHus.
Peakiinu ooMeHa.

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIONeAncT. O600IIeHNe U

cCUCTeMaTHU3alus 3HaHUN

KontponbHast padota Nel no treme

04.10.2024

09.10.2024

11.10.2024

16.10.2024

18.10.2024

23.10.2024

25.10.2024

06.11.2024

08.11.2024

13.11.2024

15.11.2024

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmorexa [JOK
https://m.edsoo.ru/ff0d3b8&8

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bub6moreka [JOK
https://m.edsoo.ru/ff0d3{34

https://m.edsoo.ru/ff0d3{34

bubmorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK


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/ff0d3f34
https://m.edsoo.ru/ff0d40c4

22

23

24

25

26

27

28

29

30

31

«BelecTBa U XUMUYECKUE PEAKIIHI

Bo3nyx — cMmech razos. CoctaB
Bo3ayxa. Kuciopon — sneMeHT u
npocrtoe BeuectBo. O30H

Du3nYECKUEe U XUMUYECKUE CBOMCTBA
KHCIIOPOJa (peaKIuu OKUCIICHHUS,
ropenue). [Torstue 00 okcumax

Crioco0bI oryueHust KUCIopo/a B
1a00paTOPUN U IPOMBIIIIICHHOCTH.
[Ipumenenne kucnopoaa

TemnoBoit 3 pexT xumudeckoi
peakuuu, MOHATUE O
TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
Y DHJIOTEPMUYECKUX PEAKIUIX
TomnuBo (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
IPEIOTBPALLICHUS

[Tpaktuueckas padota Ne 3 o Teme
«Ilosnydenue u cobnpanue KUCIOPOAA,
U3y4YEHHE €r0 CBOUCTB»

Bonxopon — anemeHT u mpocToe
BelecTBO. Haxoxnenue B npupoze
dusnuecKue U1 XUMUIECKUE CBOMCTBA
Bozopoza. [Ipumenenue Bogopoaa

ITonsaTre o KMCIOTaX M COJISIX

CrniocoOsl nosty4eHus BOAOpoJa B
naboparopuu

20.11.2024

22.11.2024

27.11.2024

29.11.2024

04.12.2024

06.12.2024

11.12.2024

13.12.2024

18.12.2024

20.12.2024

25.12.2024

https://m.edsoo.ru/ff0d4290

bu6moreka [JOK
https://m.edsoo.ru/ff0d448e

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

bubnuorexa [JOK
https://m.edsoo.ru/ff0d497a

bubmorexa [JOK
https://m.edsoo.ru/ff0d4790

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4ae2

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

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

bub6moreka [JOK
https://m.edsoo.ru/ff0d50d2

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



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
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
https://m.edsoo.ru/ff0d4dd0

32

33

34

35

36

37

38

39

40

41

42

[IpaxTuyeckas padota Ne 4 o reme
«Ilomyuenue u cobrpaHue BOOPO/a,
M3yYEHHUE E€r0 CBOMCTB)

MonsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Brranciaenust 00n€Ma, KoJIM4ecTBa
BEII[ECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

Brruncinenns 0066MOB ra30B 110
YPaBHEHHUIO PEaKIIMN Ha OCHOBE 3aKOHA
06’I)éMHBIX OTHOIHGHI/If/'I ra30B

duznueckre 1 XUMUYECKHE CBOIICTBA
BOJBI

CocraB ocHoBauuii. [Tousitre 00
WHIMKaTOpax

Bopna xak pactBoputens. HachileHHbIe
N HCHACBIIICHHBIC paCTBOPLI.
MaccoBast 101151 BeliecTBa B pacTBOpe

[IpaxTuyeckas padota Ne 5 o reme
«IIpuroroBiieHne pacTBOpOB C
ONpEEIEHHON MaCCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA»

KonrtponsHast padota Ne2 o reme
«Kucnopoa. Bonopon. Boga»
Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tomy4yenue u XuMHYECKHUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(QOTEPHBIX

27.12.2024

10.01.2025

15.01.2025

17.01.2025

22.01.2025

24.01.2025

29.01.2025

31.01.2025

05.02.2025

07.02.2025

12.02.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4{42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6moreka [JOK
https://m.edsoo.ru/ff0d55a0

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

bubmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6moreka [JOK
https://m.edsoo.ru/ff0d59e2

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d5b40

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

bub6moreka [JOK
https://m.edsoo.ru/ff0d664e

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



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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

43

44

45

46

47

48

49

50

51

52

53

OKCHJ0B

OcHoBaHUsI: COCTaB, KIaccuduKaIus,
HOMEHKJIaTypa

[Tonmy4yenue u XuMHYECKHUE CBOMCTBA
OCHOBaHUMI

Kucnortsl: coctas, knaccudukanus,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
KHUCIIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OJTYYCHHUS, XUMUUECKUE
CBOMCTBA

[IpakTuyeckas padota Ne 6. Perenue
AKCIEPUMEHTAIBHBIX 3a/1a4 I10 TEME
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIMHEHUI

I'eHeTnyeckas cBs3b MCKAY KillaccaMu
HCOPTaHNYCCKUX COCIMHEHU I

O00011eHNE U CUCTEMATU3ALS
3HAHUHU

Konrtponbnast padota Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHu"

HCpBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHX dJIeMeHTOB. [IoHsaTHE O
Ipynmnax CXOJAHbIX 3JICMCHTOB

[lepuoauueckuii 3aK0H U
[Teproauueckas cucreMa XUMUYECKUX

14.02.2025

19.02.2025

21.02.2025

26.02.2025

28.02.2025

05.03.2025

07.03.2025

12.03.2025

14.03.2025

19.03.2025

21.03.2025

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca

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

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

bub6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka [IOK
https://m.edsoo.ru/00ad9474

bubmorexa [JOK
https://m.edso00.ru/00ad9b7c

but6mmoreka [IOK
https://m.edsoo0.ru/00ad9a50

bub6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bubnunoreka [IOK
https://m.edsoo.ru/00ad9ela

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

bub6moreka [JOK
https://m.edsoo.ru/00adas52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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

54

55

56

57

58

59

60

61

62

63

64

anemenToB 1. 1. Menneneera
[Tepuonapl, rpynibl, HOATPYIIIBI

Crpoenue atomoB. CocTaB aTOMHBIX
anep. N3oTonsl

CtpoeHue 3NeKTPOHHBIX 000I0YeK
aTOMOB 3JIeMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MeHnaeneeBa
XapakTeprucTUKa XUMHYECKOTO
3JIEMEHTA 110 €0 MOJI0KEHUIO B
[Iepuonnueckou cucreme /1. U.
MenpaeneeBa

3nauenue [leprnonnueckoro 3akoHa
JUISL pa3BUTHS HAyKU U npakTuku. J. U.
MenpeneeB — y4€HbIN, I1€1aror U
rpaKJIaHUH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHYECKHX 3JIEMEHTOB

HNonnasg xumMuyeckas cBA3b

KoBanmenTHas MnoJrsIpHass XUMHUYICCKad
CBA3b

KoBanenTHas HCMOJISIpHAad XUMHUYICCKasd
CBs3b

CreneHp OKHUCIECHUA

OKUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC
peaknuun

02.04.2025

04.04.2025

09.04.2025

11.04.2025

16.04.2025

18.04.2025

23.04.2025

25.04.2025

30.04.2025

07.05.2025

14.05.2025

bub6moreka [JOK
https://m.edsoo.ru/00ada52¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

but6moreka [IOK
https://m.edsoo.ru/00ada6bbc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bu6moreka [JOK
https://m.edsoo.ru/00ada96e

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adac34

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubnunoreka [IOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bub6moreka [JOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
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

65 OKHUCIIUTEIN U BOCCTAHOBUTEIHU

Kontponbnas padota Ne4 o teme
66 «Ctpoenue aroma. XUMHUYECKas
CBSI3b»

67 O0001IeHNEe U cCHCTEMaTU3aIs
MOJTYYEeHHBIX 3HAHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

67

16.05.2025

21.05.2025

23.05.2025

bubmuorexa [JOK
https://m.edso00.ru/00adb076

but6mmoreka [IOK
https://m.edsoo.ru/00adb486

bubnunoreka [IOK
https://m.edsoo.ru/00adb33c¢



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KUIIACC

Tema ypoka

[Iepnoanueckuii 3aK0H.
ITepronnueckas cucrema
XUMUYeCcKuX djieMeHToB J1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB XUMHUYECKHUX DJICMECHTOB
TIEPBBIX TPEX MEPUOTOB

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEILECTB

Bunpl XuMH4YecKoil CBA3U U THIEI
KPUCTAIITNYECKHUX PEIIETOK

KonTponbnas padora Nel no Teme
«IToBTOpenue u yriayOiaeHue 3HaHUH
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

Krnaccudukanus XuMHuecKux
pEAKUHA MO Pa3IMYHBIM MPU3HAKAM

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakiuu. [IoHsTHE O TOMOTE€HHBIX U
reTEPOreHHBIX PEAKLUAX

TToHsaTue 0 XMMHUYECKOM

paBHOBecHH. DaKTOPBbI, BIUSIONINE
Ha CKOPOCTh XUMUYECKOW PEaKIUH U

KoanuecTBo 4acoB

Bcero

KonTpoJabubie
padoThI

IIpakTHYecKkue
padoThI

Jlara
U3yYeHUS

03.09.2024

05.09.2024

10.09.2024

12.09.2024

17.09.2024

19.09.2024

24.09.2024

26.09.2024

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bub6moreka [JOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OXHUCITUTEITFHO-BOCCTAHOBUTEIBLHEIC
peaknuuu

Teopust AEKTPOTUTUYECKOMN
mucconuani. CUIbHBIE U CIIa0bIE
AJIEKTPOJIUTHI

HoHHbIe ypaBHEHMS peakuui

XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHUI B CBETE MPEACTABICHUI
00 DIIEKTPOTUTHIECKON
JTHACCOIAIIN

XUMHUUYeCKHe CBOMCTBA COJICH B CBETE

MpeicTaBIeHUH 00
ANEKTPOIUTUIECKON JUCCOLIUAITUT

[TonsiTue o ruaponuse conen

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUN

[IpakTuyeckas padora Ne 1.
«Pemenune sKcriepuMeHTaIbHBIX
3aawy

Kontponbnas padota No2 o teme
«ONEeKTPOIUTHYECKAs TUCCOIHALIHSL.
XUMUYECKUE PeaKIMU B PaCTBOPaxX»
OO6m1as XxapakTepuCTHUKA rajJoreHOB.
XUMHUYECKUE CBOMCTBA XJI0pa

01.10.2024

03.10.2024

08.10.2024

10.10.2024

15.10.2024

17.10.2024

22.10.2024

24.10.2024

07.11.2024

12.11.2024

bu6moreka [JOK
https://m.edsoo.ru/00adcade

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

bubmorexa [JOK
https://m.edsoo.ru/00add448

but6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bub6moreka [JOK
https://m.edsoo.ru/00add8b2

bubnunoreka [IOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00addd12

but6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6moreka [JOK
https://m.edsoo.ru/00addecO

bubnunoreka [IOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

Xnoposogopona. CoinsiHast KMCIIOTA,
XUMHNYCCKHUC CBOfICTBa, MOJIyUCHHUC,
IIpUMEHEHNE

IIpakTuyeckas padota Ne 2 o treme
«ITomyueHnue COJISTHON KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTBY»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKIIUN, ECITH OJIUH U3
peareHToB J1aH B U30BITKE

OO6m1as XxapakTepucTHKa 3JIEMEHTOB
VIA-rpymrsl

AnnotponHsle MOAU(UKALIUHU CEPHI.
Haxoxnenue cepsl 1 €€ coeTUHEHUI
B IIpUpoOJIe. XMMHYECKUE CBOMCTBA
cepbl

CepoBomopoJi, CTpOEHHUE,
¢u3nyeckre 1 XUMHYECKUE CBOICTBA
Oxcunpl cepol. CepHas KUCIOTAa,
(bu3nueckre U XUMHUYECKUe
CBOICTBa, MPUMEHEHHE

XHWMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TIPOMBINICHHOTO CII0Cc00a
MIOJTyYEHUSI CEPHOM KUCIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIleH cpeibl COeAMHEHUSIMHU
cepbl

Brrunciienue MaccoBoil 1071 BbIXOAA
MPOAYKTA pEaKINU

14.11.2024

19.11.2024

21.11.2024

26.11.2024

28.11.2024

03.12.2024

05.12.2024

10.12.2024

12.12.2024

bubmuorexa [JOK
https://m.edsoo.ru/00ade104

but6moreka [IOK
https://m.edsoo.ru/00ade348

bu6moreka [JOK
https://m.edsoo.ru/00ade488

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

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

but6mmoreka [IOK
https://m.edso00.ru/00ade802

bu6moreka [JOK
https://m.edsoo.ru/00adea28

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

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



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

28

29

30

31

32

33

34

35

36

OOm1ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T,
pacrnpocTpaHeHue B IPUPOAE,
¢bu3nvecKre 1 XUMHIECKUE CBOMCTBA
AmMEak, ero pusndeckue u
XMMHYECKHE CBOMCTBA, IOIyYEHHUE U
IIPUMEHEHNE

[IpakTrueckas padota Ne 3 o Teme
«ITomyuyenne ammuaka, U3y4eHue ero
CBOMCTB»

A3oTHas Kuciora, e€ pusnueckue u
XUMHUYECKHUE CBOKCTBA

Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQU€CTBE MUHEPATIbHBIX
yno0peHuit. XuMHYECKOe
3arpsi3HEHUE OKPYIKaIOIIEeH cpeibl
COEIMHEHUSIMH a30Ta

®ochop. Okcun dpocdopa (V) u
dbocdopHas kucinora, GU3NICCKUE U
XUMHYECKHE CBOMCTBA, MOJYYEHUE

Hcnonb3oBanue pocdaTtoB B
KayecTBe MUHEPAJIbHBIX YA0OPCHHIA.
3arpsi3HEHUE NPUPOJHON CPEJIbI
dbocharamu

VYraepon, pacnpocTpaHeHHE B
npupoje, Gu3nYeckue 1 XUMHUYECKUe
CBOMCTBA

Oxcunpl yraepona, ux (pusnyeckue u

17.12.2024

19.12.2024

24.12.2024

26.12.2024

09.01.2025

14.01.2025

16.01.2025

21.01.2025

bubmuorexa [JOK
https://m.edsoo.ru/00adeea6

bubmuorexa [JOK
https://m.edso0.ru/00adf004

but6moreka [IOK
https://m.edsoo.ru/00adf180

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

bubnmnoreka [IOK
https://m.edsoo.ru/00adf518

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

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

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

XMMHYECKHE CBOMCTBA.
DKosornyeckue npoodIemsl,
CBsI3aHHBIE ¢ OKcuaoM yraeposa (IV)

YroapHasg KUCIOTa U €€ COJIN

[IpakTuueckas pabora Ne 4 o reme
"[losryyeHue yriekuciioro rasa.
KauecTtBennas peakiuust Ha kapOoHaT-

n

HOH

[TepBoHauanbHBIC TOHATHS 00
OPraHNUYEeCKHX BEIIECTBAX KaK O
COEIMHEHUSX yIJIepoaa

Kpemnuii u ero coenunenust

IIpaktruyeckas pabota Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME
«BaxHelmue HeMeTauIbl U UX
COCIMHECHUS

Kontponbnas padota Ne3 no teme
«BaxkHen1me HeMeTauIbl U UX
COCIUHEHUI

OO6m1as XxapakTeprucTUKa XUMUUECKUX
3JIEMEHTOB — METAJIOB.
Mertannuyeckas CBSI3b U
METAJUIMYECKasl KpUCTaUIMuecKas
pemérka. Pu3n4ecKue CBOMCTBa
METaJJIOB

XMNMHYECKHE CBOMCTBA METAJIJIOB.

23.01.2025

28.01.2025

30.01.2025

04.02.2025

06.02.2025

11.02.2025

13.02.2025

18.02.2025

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢

bu6moreka [JOK
https://m.edsoo.ru/00ae027¢

bubnmnoreka [IOK
https://m.edsoo.ru/00ae054¢

bubmorexa [JOK
https://m.edsoo.ru/00ae080a

but6mmoreka [IOK
https://m.edso00.ru/00ac0bf2

but6mmoreka [IOK
https://m.edsoo.ru/00ae0el 8

bub6moreka [JOK
https://m.edsoo.ru/00ae103e

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

DNEKTPOXUMHUYECKUN psift
HaIIpsDKEHUN METaJlIOB

OO6mmwme crmocoOb! MOTyYeHUS
mertauioB. Ciasel. Beruncnenus no
YPaBHEHHSIM XUMUYCCKUX PEaKITUi.

[TonsiTHE O KOPPO3UK METAIIIOB

Il{enounkie METaIbI

Oxcuapl U TUAPOKCHIIBI HATPHS U
KaJIus

IllenouHo3eMeNIbHBIC METAJIIBI —
KaJbIIMA U Mardui

Bakueime coeTuHEHUA KAJIBINS

O000I11IeHNE U CUCTEMATHU3ALUSI
3HAHUH

JKECTKOCTHL BOIBI U CIIOCOOEI €6
yCTpaHEHUS

[IpaxTuyeckas padora Ne 6 o Teme
"YK&cTKkOoCTh BOJBI U METOJIBI €€
ycTpaHeHUs"

AmoMuHUH

AMdoTepHbIe CBOMCTBA OKCHIA U
THIIPOKCHU/IA

Keiezo

20.02.2025

25.02.2025

27.02.2025

04.03.2025

06.03.2025

11.03.2025

13.03.2025

18.03.2025

20.03.2025

03.04.2025

08.04.2025

10.04.2025

but6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bubnunoreka [IOK
https://m.edsoo.ru/00ae1278

bubmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubnunoreka [IOK
https://m.edsoo.ru/00ael5e8

bubmorexa [JOK
https://m.edsoo.ru/00acl5e8

bubnunoreka [IOK
https://m.edsoo.ru/00ae1886

bubmorexa [JOK
https://m.edsoo.ru/00aelaed

but6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00aelc64

bub6moreka [JOK


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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60
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62
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64

65

OKcuIbl, THIPOKCUIBI M COJIH JKelle3a
(IT) m »xene3a (III)

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUH

IIpakTruyeckas pabota Ne 7. Pemenue
JKCIEPUMEHTAJIBHBIX 3a7a4 I10 TEME
«BaxuHenmue MeTauibl U UX
COCIMHECHUS

Borurcnenus mo ypaBHEHUSIM
XUMHYECKHX peakiuii. Beraucnenus
MacCOBOM JIOJH BBIXOJa TIPOAYKTA
peakuuu

O0001IeHNEe U CUCTEMATU3 AL
3HAHUH

KonTponbnas pabora Ne4 o teme
«BaxHenmme MEeTaJIbl U UX
COEIMHEHUS

BemectBa u matepuaisl B
MOBCEAHEBHOM KM3HU YEJIOBEKA
XUMHUECKOE 3arpsi3HEHUE
OKPY’KaloIlleH cpepl

Ponp xumuu B perieHnn
9KOJIOTUYECKUX TTPOOIeM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

65

15.04.2025

17.04.2025

22.04.2025

24.04.2025

29.04.2025

06.05.2025

13.05.2025

15.05.2025

20.05.2025

22.05.2025

https://m.edsoo.ru/00ael1d86

bub6moreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuorexa [JOK
https://m.edsoo.ru/00aec3de8

but6mmoreka [IOK
https://m.edso0.ru/00aecl1750

bubmuorexa [JOK
https://m.edso00.ru/00ae3£50

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae4270



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxuuonepHoe obiectBo «M3aarensctBo «lIpocBenienue»

Pabouas terpaas. Xumus 8 kiacc,

Pabouas terpaas. Xumus 9 kiacc.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA
Metoaunueckoe nocobue Ha caiire.

Hacronbhas kaura yuntens. Xumus 8 kiacc (O.C.I'abpuensin,
H.IT.Bocko6GoitnukoBa, A.B. fAnrykosa)

HacronbHast kaura yuuntens. Xumus 9 kiacc. ( O.C.I'abpuensn, U.T'.

OcTpoyMOB)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

PDIII, IIOK






