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IMNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o XxuMuu Ha YpoBHE OCHOBHOTO 00I1Ier0 0Opa30BaHMs COCTaBjIeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHON 00pa30BaTEIbHON MPOTpaMMBbl
OCHOBHOTO 001ero oopasoBanus, npeacrtaBieHHbIX B ®I'OC OO0, a takxke Ha OCHOBE
dbenepanpHO pabovel MporpaMMbl BOCIIUTAHUSA U ¢ YIETOM KOHIIEMIIUM MPETogaBaHUs
ydyeOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX oOpranusaunusx Poccuiickoi
denepanuu.

[Iporpamma mo XxuMuu JMa€T TPEACTaBIEHHWE O IENsIX, OOIIel cTpaTernd OO0ydeHUs,
BOCIIUTAHMS ¥ Pa3BUTHS O0YUAIOIINXCS CPEICTBAMU YI€OHOTO TIPEeIMETa, YCTAaHABIUBACT
00s13aTeNbHOE TPEIMETHOE COJEpXKaHKUe, MPEIyCMaTPUBACT PACIpPEICIICHUE €ro IIo
KJlaccaM U CTPYKTYPUPOBAHHE 110 pa3/ieiiaM U TeMaM MPOrPaMMBbI 110 XUMHUH, ONIPEISIISICT
KOJIMYECTBCHHBIE W KAYECTBCHHBIC XaPAKTEPUCTUKH COJCPKAHUS, PEKOMEHIYEMYIO
MOCIICIOBATENILHOCTh ~ W3YYCHHS  XUMHHM € Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IpOoIlecca, BO3PACTHBIX OCOOCHHOCTEH
00yJarommxcs, OMpeaesieT BO3MOKHOCTH TpPEAMeTa U pealu3aluu TpeOOBaHUM K
pe3yapTaTaM OCBOCHHUS OCHOBHOW OOpa3oBaTEeNbHOW MPOTpPaMMbI HA YPOBHE OCHOBHOTO
obrmrero oOpa3oBaHus, a TaK)Ke TPEOOBAHUH K pe3ysIbTaTaM OOYYCHHsI XMMUU HAa YPOBHE
TeJIel M3YYeHUs MpeAMETa U OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIBLHOW JIEATCIBHOCTH
00ydJaromerocs Mo OCBOCHHUIO y4eOHOTO COACPIKAHMUS.

3HaHUE XUMUH CIYKUT OCHOBOH JUIsi (POPMHPOBAHMS MUPOBO33PEHHs 00ydaromerocs,
ero TpEACTaBICHUI O MaTepHaTbHOM €IWHCTBE MHpPa, BAXKHYIO pPOJIb HUTParoOT
dopMupyemMble XUMHEH TPEACTaBICHHUS O B3aMMONPEBPAIICHUSIX DJHEPTUH H 00
IBOJIIONIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aJbHBIX MPOOJIeM YCTOHYHUBOTO
pa3BHUTHSI UYEIOBEUECTBA — CBHIPHEBOHM, HHEPIETHUECKOW, MHUIIEBOM W IKOJIOTUYECKOI
0€30MacHOCTH, MPOOIIEM 3PABOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3alid BO3MOXKHOCTEH i caMopa3BUTHUS U (HOPMUPOBAHUS
KyJIbTYpPBbI TUYHOCTH, €€ 001Iel 1 PYHKIIMOHATBLHON IPAMOTHOCTH;

BHOCHT BKJIa/l B (JOPMUPOBAHKE MBIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHOW JesTeIbHOCTH, SKCIEPUMEHTANIbHBIX U
UCCIIEZIOBATEIbCKUX YMEHUH, HEOOXOJMMBIX KaK B IOBCEJIHEBHON JXM3HH, TaK U B
npo¢eCCHOHAIBHOM eI TeNbHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAyYHOTO MBILIUICHMS], 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IUIAJa HA €IWHCTBO IPUPOABI M YEJIOBEKA, SBJIACTCS OTBETCTBEHHBIM JTallOM B
(bopMHUpOBaHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YJarOIINXCS;

CrocoOCTBYeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-HAYYHBIM
3HAHUSM, K TIPUPOJIE, K YEIIOBEKY, BHOCHT CBOHM BKJIQJ B AKOJIOTHYECKOE 00Opa3zoBaHUE
00ydJaromuxcs.

JlanHble HampaBlIeHHUS B OOYYEHMHM XHMHUHU 00ECIEUMBAIOTCA CHEeNM(PHUKON copep KaHus
y4eOHOro MpeaMeTa, KOTOPbI SBIISETCS MEeJarornyecky aJalTHPOBAHHBIM OTPaKCHUEM
0a30BOI HAYKH XMMHH Ha OMPEEIEHHOM dTane e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOrO 0O0IIEro oOpa3oBaHUs OPHEHTUPOBAH HA OCBOCHHE
o0yyaromMMHCA CUCTEMbl II€pPBOHAYAIbHBIX HNOHATUN XMUMHMH, OCHOB HEOPTaHWYECKOMN
XUMHUH U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBbIX IMOHATUN OPraHUYECKONH XUMHH.

CtpyKTypa coliep>kaHusi IPOrpaMMbl IO XUMUU CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ wusydenuto. ColepikaHue CKIAIbIBaeTCs M3 CHUCTEMbl MOHITHH O
XUMUYECKOM JJIEMEHTE U BEIIECTBE M CHUCTEMBI MOHATHN 0 XUMUYECKOM peakiuu. O0e
ATH CUCTEMBI CTPYKTYpPHO OpPTraHHU30BaHbI MO MPUHIIMIY IMOCIEAOBATEIHLHOTO Pa3BUTHS
3HaHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— a@TOMHO-MOJICKYJIIPHOTO YUCHUS KaK OCHOBBI BCCTO €CCTCCTBO3HAHUS,

— Hepnoz[quCKoro 3aKOHa I[ H. MenaeneeBa Kak OCHOBHOI'O 3aKOHa XUMHU,
— YUCHUA O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H,

— Hpe,Z[CTaBJICHI/Iﬁ 00 BHCKTPOJII/ITH‘IGCKOP'I Aucconruanry BCIUICCTB B paCTBOpPaAx.

Teopernueckue 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJYYECHHBIX H
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJHOIO YPOBHS K JPYromy,
BBINONHASA (YHKUMHM OOBSCHEHUS U TMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MTPAKTUYECKOTO IPUMEHEHHUSI U MOJyYCHHS U3Y4aeMbIX BEIIECTB.

OcBoeHHe MpPOrpaMMbl IO XUMHUHU CIHOCOOCTBYET (HOPMHUPOBAHUIO TMPEICTABICHUS O
XUMHYECKOW COCTABJISIOIIECH HAYYHON KapTUHBI MHpA B JIOTHKE €€ CUCTEMHON MPUPOIBI,
LIEHHOCTHOTO OTHOWICHUS K HAYYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yduenue
XUMHH TIPOUCXOANT C MPUBIICUCHUEM 3HAHUHN U3 paHEe U3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatomuit Mup», «buonorus. 5—7 knacce» u «Pusnka. 7 Ki1acey.

[Tpy M3ydeHHH XUMUU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOW HAYKHU
KaK 00JJaCTH COBPEMEHHOTO €CTeCTBO3HAHMUS, MPAKTUUYECKON JESTEIHHOCTH YEIOBEKa U
KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/1aua y4eOHOTO TIpeMETa COCTOUT B
GbOpMHUPOBAHUU CHUCTEMbl XHMUYECKHUX 3HAHMM — BakKHEHIIUX (HaKTOB, MOHSITHH,
3aKOHOB U TEOPETUYECKUX TOJIOKEHUI, TOCTYMHBIX OOOOIICHUI MHPOBO33PEHUYECKOTO
XapakTepa, s3blka HAyKW, B TPUOOIICHUH K HAyYHBIM METO/IaM TO3HAHUS MPU U3yUYECHUU
BCIIECTB M XUMHUYECKHX peakiuid, B (HOPMUPOBAHUU U Pa3BUTUHM TO3HABATEIIHHBIX
YMEHUI U UX MPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHONW M Yy4eOHO-HCCIIE0BATENbCKON
NESITENIbHOCTH, OCBOCHHM TMpaBWJI 0€30MacHOro OOpalleHus C BelecCTBaMH B
IMOBCEIHEBHOM KU3HU.

[Tpy u3yyeHUM XMMHHM Ha ypOBHE OCHOBHOTO OOIIETO OO0pa3oBaHUsSI BAaXKHOE 3HAYCHUE
npHOOpeNU TaKue IeNd, Kak:

— (pOopMUPOBAHHME MHTEIUIEKTYaIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K caM000pa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEIHLHOMY MPUHATHUIO PELICHHUH, CIOCOOHOMN aJanTHpOBAaTHCA
K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH;

— HANpaBIEHHOCTh OOYYEHHUS HA CHCTEMAaTUYECKOE MPUOOIIEeHHE OOydJaloImUXCs K
CaMOCTOSITEIPHOW TMO3HABATEILHOW JIEATEIBHOCTH, HAyYHBIM METOJaM TIO3HAHUS,
(GOpMHUPYIOIIMM MOTHUBAIIUIO M PA3BUTHE CITOCOOHOCTEH K XUMUU;

— obecrieyeHre YCIOBHM, CHOCOOCTBYIOIIMX NPHOOPETEHHIO OOYYArOIIMMUCS OIbITA
pa3sHOOOpa3HOW JAEATEeIbHOCTH, TO3HAHHWS M CaMOIIO3HAHMS, KIIOYEBBIX HAaBBIKOB



(KJ'IIO‘-ICBBIX KOMHCTCHHHﬁ), HMCIOINX YHUBCPCAJIBHOC 3HAUCHUC I PA3JIMYHBIX BHUJI0B
JCATCIIBHOCTH,

— (hopmupoBanue od1Iel PyHKIIMOHATHLHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
qHUCiIe YMEHUH OOBSICHATh W OICHWBATH SBJICHHS OKPYKAIOIIErO0 MHpPa, HCIOJIB3YS
3HAHUS W ONBIT, MOJYYEHHbIC MPU HU3YYECHUU XUMHH, NPUMEHATh WX MPHU PEIICHUHN
poOJIeM B MOBCEIHEBHOM XKU3HU U TPYIOBOU JEATETLHOCTH;

— (¢opMupoBaHue Yy O0Oy4arOUMxcs T'yMAaHHCTUYECKUX OTHOIICHUN, TOHHUMaHUS
[EHHOCTH XHUMHYECKUX 3HAHUW IS BBIPAOOTKH SKOJOTHYECKH I11eJIeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJIOBOM JEATEILHOCTU B LIENIIX COXPAHEHHSI CBOETO 370POBbS U
OKPY’KAIOIeH MPUPOIHON CPEJIbL;

— Ppa3BUTHE MOTHBAallUM K OOY4YEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO W
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUECKHX LEHHOCTEHW, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MpOGUIIS ¥ HANPABICHHOCTH JAJIbHEUIIIEro 00y4eHHUs.

OO0miee 4KMCIO 4acoB, OTBEAEHHBIX JJISI U3YUYCHHUS] XMMHUU HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanusi, cocrapisier 136 yacoB: B 8 kiacce — 68 uvacoB (2 vaca B Hejmento), B 9
KJacce — 68 gacoB (2 yaca B HEJZIEIIO).

COIEPKAHUE OBYYEHUA
8 KUIACC
IlepBoHaYaJbHBbICE XUMHYECKUE TOHATHSA

[Ipenmer xumuu. Ponp XUMUM B KM3HH YEIOBEKAa. XMMHS B CHCTEME Hayk. Tema u
BeliecTBa. @u3MYECKUe CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTue o
MeToJax Mo3HaHus B XuMuu. YncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus] CMECe.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTblie U cl0HbBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTH aTOMOB XHUMHYECKMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BemecTB. OTHocuTenpHas aromHass Macca. OTHocuTenbHas
MOJIEKYJISIpHAst Macca. MaccoBas 10JIs1 XUMUYECKOTO JJIEMEHTA B COCUHEHUN.

KommuectBo BeniectBa. Mosb. MossipHass macca. B3anmoCBsI3b KOJIMUECTBA, MAcCChl H
yuclia CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COCIMHEHU .

dusnyeckue M XUMHUYECKHE SIBICHUS. XUMHUYECKas peakuus U e€ NpU3HaKu. 3aKOH
COXpaHEHHUs] MaccChl BEIIeCTB. XWMHUYeCKHe ypaBHeHHs. Kimaccuuraius XUMHYECKUX
peakuuii (CoeIMHeHus, pa3IoKEeHHs, 3aMEIICHHs], 0OMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJOH, MpaBHIaMu pabOTHl B J1aOOpaTopuu U MpUEMaMU
oOpameHust ¢ 1ab0OpaTOpHBIM 00OPYAOBAaHMEM, HM3yYCHHE U ONHCAaHUE (UINIECKUX
CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB, HaOMoIeHUE (QU3MYecKuX (IUIaBICHUE
BOCKa, TasHHUE JIbJa, pacTUpaHUE caxapa B CTYNKE, KUIMICHUE W KOHJCHCAIUS BOJBI) U
XUMHYECKUX (TOPEHUE CBEYH, TPOKATHMBAHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mea
C KHUCIIOTOH) IBIICHUH, HAOIIOJCHUE W OMHCAHHE MPHU3HAKOB NMPOTEKAHUS XUMHUYECKHX



peaknmii (pa3oKeHue caxapa, B3aMOJEHCTBHE CEPHON KHCIOTHI C XJIOPHAOM Oapws,
pasnoxenne ruapokcuna meau (II) mpu HarpeBaHuuM, B3aUMOJICHCTBHE JKene3a C
pactBopoMm conu Menu (II), u3ydenuwe cmocoOOB pazfeleHuss CMEcCEi: € MOMOIIbIO
MaranTa, (QWIbTPOBAHUE, BBHINIAPUBAHWE, NUCTUUIANMS, Xpomarorpadus, TpoBeacHUE
OYHUCTKH TOBAPCHHOM COJIM, HAOIIOICHUE W ONHCAHUE PE3y/IhbTaTOB IMPOBEICHUS OIBITA,
WITIOCTPUPYIONIETO  3aKOH COXPaHEHWS MAacChl, CO3JIaHUE MOJEICH MOJEKYII
(IapocTep>KHEBBIX ).

Baxxneiimue NMpeaACTABUTEC/IN HEOPTAaHNYECCKHUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3nyxa. Kuciopog — 31eMeHT U mpocTtoe BEUIECTBO.
Haxoxzaenue kucimopoaa B mpupojie, puandyeckue U XUMHUECKHE CBOICTBa (peakiuu
roperusi). Oxcupapl. [Ipumenenue xkucnopoga. CrnocoObl TONyYeHHs] KHUCIOpoAa B
naboparopur W TNpOMbILUIEHHOCTH. KpyroBopor kuciopoga B mnpupoje. O30H —
JJIOTPONHASI MOAU(PUKALIMS KUCIOPOA.

TeroBoit 3pdeKT XUMHUYECKON peakiuu, TePMOXUMHYECKHE YpaBHEHUS, JK30- U
AHIOTEPMHUUECKHE peakUuru. TOIIMBO: Yyroiab U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIIEHUE
NapHUKOBOTO 3(dekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — aneMeHT W mpocToe BemecTBO. HaxoskaeHue BOIOpOJa B IPHUPOIE,
bu3nYecKkre U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHHs. KuciaoTel u
COJIH.

Mosnsipabiii 00bEM ra30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBopbl. HachllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI. PACTBOPpMMOCTH BelIECTB B BoAE. MaccoBas /107151 BENIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poiib pacTBOpOB B NpHpoae U B
JKU3HU 4yenoBeka. KpyroBopoT BOjbI B IpUpOE. 3arpsa3HeHue MPUpPOaHbIX Boja. OxpaHa
Y OYHCTKA MPUPOJIHBIX BOJ.

Knaccudukamus nHeopranmdeckux coenunennit. Oxcuapl. Kimaccuduxanuys OKCHIOB:
coneobpazyronue (OCHOBHBIE, KHCIOTHBIC, amM(pOTEepHbIE) M HECOJIeoOpa3yroIune.
Homenkiarypa oxcunoB. dusnueckne M XMMHUYECKHE CBOMCTBA OKCUIOB. llomyueHue
OKCHJIOB.

OcHoBanus. Kiaccudukaruss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. ®PuU3WUYECKME U XHUMHUYECKHME CBOMCTBA OCHOBAHUIA.
[TonydyeHue OCHOBaHUM.

Kucnotel. Knaccuduxarus xucnor. Homenknatypa kuciot. @uzndeckiue 1 XUMAYECKUe
cBomcTBa KucioT. Psan akruBHoctr MmetaiioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknatypa cosieil. @uznueckue U XuMUYecKue cBoicTBa coseld. [lonyyenue
COJICH.

['eHeTHYecKast CBSA3b MEXK/IY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHHIA.
XumuuecKkuit IKcnepumenm:

Ka4eCTBEHHOE OMPECIICHNE COAEPKaHMsI KUCIOPOIa B BO3lyXe, OJIyUYeHHe, COOMpaHue,
pacro3HaBaHUE U U3YYEHHE CBOWMCTB KMCIIOPOJa, HAOIIOIEHUE B3aUMOEHCTBUS BELLIECTB
C KHCIOpOJOM U YCJIOBHMS BO3HUKHOBEHUS M TpEKpauleHUs TopeHus (moxapa),
O3HAaKOMJIEHHE ¢ 00pa3llaMHi OKCHJIOB M OMHMCAHME WX CBOMCTB, MONy4YeHHE, COOMpaHue,



pacro3HaBaHUE U U3yYEHHUE CBOMCTB BOAOpOAa (TOpEeHHE), B3aMMOACHCTBUE BOJOPOA C
okcugoM ™memu (II) (BO3MOXKHO WCHOJIb30BAaHHWE BHUIECOMATEPHATIOB), HAOIIOACHUE
00pa3IoB BEIIECTB KOJUYECTBOM | MOIb, MCClENOBaHHWE OCOOEHHOCTEH pacTBOPEHHUS
BEIIECTB C PAa3IMYHOW PACTBOPUMOCTBHIO, MPHUTOTOBJICHUE PACTBOPOB C ONpEAeTEHHON
MacCOBOM Jioyied pacTBOPEHHOTO BEIIECTBA, B3aMMOJACWCTBHE BOABI C METaJUIAMH
(HaTpueM W KayibleM) (BO3MOXKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), UCCICIOBAHUE
00pa3IoB HEOPraHMYECKUX BEUIECTB PAa3MYHBIX KJIACCOB, HAOIIOACHHWE H3MEHEHUS
OKpacKd WHIMKATOPOB B pacTBOpaxX KHUCIOT W IIEJIOYCH, M3YYCHHUE B3aMMOJCHUCTBUS
okcuma memu (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C METaJUIAMH, PEaKIHi
HEUTpau3aln, MOJIy9YCHHE HEPACTBOPUMBIX OCHOBAHWH, BRITECHEHHE OJTHOTO METaylia
JIPYTHEM W3 PAaCTBOPA COJIM, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a/1a4d 10 TeMe «Bakueiimme
KJIaCChl HEOPTaHMYECKUX COCITUHEHUI.

IHepuoanvecknii 3akoH u Ilepuognuyeckass cucrema xumudeckux 3iaemenros /. U.
MenpeneeBa. Crtpoenne aromoB. XuMHYeCKasd CBA3b. OKHCIANTENbHO-
BOCCTAHOBHMTE/IbHbIC PeaAKIMHU

[lepBbie MOMBITKM KIAacCUPUKAIMK XUMUYECKHX J3JieMeHTOB. [loHsTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMENbHBIE METAIIJIbI, TaJIOTEHbI, UHEPTHHIE
rasel). DJeMEHTHI, KOTOPBIE 00pa3yroT aM(poTepHbIE OKCUABI U THIPOKCHIBI.

Ilepnomnueckuii 3akoH. Ilepuommueckas cucrema xumudeckux osnemeHtoB J[. H.
MenneneeBa. KopoTkomepuomHas wu jaiauHHONepuomHas ¢opmbel [lepuogudeckoit
cucTeMbl XuMuuyeckux aeMeHToB . 1. Menneneesa. [lepuoasl u rpynmbl. @u3nyeckuit
CMBICIT TOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aromHbIX saep. M3oromsl. OnextpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMoB NepBbIX 20 XuMUYecKux aneMeHToB llepmonnueckoit
cucreMbl J[. M. MenneneeBa. XapaKTepUCTHKAa XHWMHYECKOTO DJJEMEHTAa IO €ro
nonoxxenuto B Ilepuonnueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHHMsI paJuyca aTOMOB XMMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX
Y HEMETAJUIMYECKHUX CBOMCTB I10 TPYIIIaM U MEpUOJaM.

3nauenue [lepuonnueckoro 3akona u [leppoguyeckoi CHCTEMBI XUMHYECKUX DJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. 1. MenneneeB — y4€HbIN U IPaXKIaHMH.

XumMuueckass  CBA3b. KoBanentnas (monsipHass W HEMNOJIApHAs) CBSI3b.
DIIEKTPOOTPUILIATEIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHas CBA3b.

Crenenn OKHUCJICHUA. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHEIC pCaKmunu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XumuuecKkuit IKCnepumenm:

u3ydeHrne oOpasIloB BEIICCTB METAUIOB U HEMETAJIJIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKa C pacTBOpaMHU KHUCIOT M MIEJIOYed, MPOBEJACHHUE OIBITOB, HIITIOCTPUPYIOLTUX
MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PeaKluil (TOpeHue, peakiuu pa3ioKeHus,
COCJTMHCHUS ).

Mescnpeomemnwie ceéaszu



P cajin3danunsa MCKIPCIMCTHBIX CBsI3CH IIpHU U3Yy4CHHUU XMMHUU B 8 Kmacce OCYHICCTBIIACTCA
qcpe3 HCIIOJIb30BAHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H HOHHTHﬁ,
ABJIIOINUXCA CUCTEMHBIMU IAJI1 OTACJIBHBIX TPEAMCTOB €CCTCCTBCHHO-HAYYHOT' O IUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC IIOHATHA: Hay‘IHBIfI q)aKT, rumnore3a, TCOopus, 3aKOH,
aHaJIn3, CHHTC3, K.HaCCI/I(i)I/IKaHI/I}I, IMCPUOAUIHOCTD, Ha6J'IIO,I[eHI/Ie, OKCIICPUMCHT,
MOACIMPOBAHNUC, UBMCPCHHUC, MOACIIb, ABJICHUC.

dusuka: matepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJEKYNa, OJIEKTPUUECKUN 3apsil, BEIIECTBO, TEJO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBa, ra3, (PU3MUEeCKUEe BEIUYUHBI, €IUHUIIBI U3MEPEHHUS,
KOCMOC, IUTaHEeTHI, 3BE€311b1, COJIHIIE.

buonorus: poTocunres, Apixanue, buocdepa.

['eorpadus: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE TOPOJbI, IOJE3HbIE
HCKONaeMbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

9 KJIACC
BeliecTBO M XUMHYECKAs PeaKIUs

[Tepnognueckuit 3akoH. Ilepuoamueckass cucrema XuMu4yeckux osiemeHtoB [, U.
MenpeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KA, KAJIBIUSI U UX COCTUHEHUN B COOTBETCTBHUU C
MTOJIO’KEHUEM 3JIEMEHTOB B lleproanueckoit cuctemMe U CTpPOEHUEM UX aTOMOB.

CTpO@HI/Ie BEIIECTBA: BHUAbl XUMHYECKOM CBS3U. THIIBI KPpUCTAJULIMYCCKUX peHIéTOK,
3aBHCHUMOCTh CBOMCTB Bei€cCTBa OT THIIA KpHCTaHHHqGCKOﬁ pGIJ_IéTKI/I n BHOA
XUMHYECKOU CBSI3H.

Knaccugukanuss 1 HOMEHKJIaTypa HEOPraHWYECKHUX BELIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PA3IM4YHBIM KJAcCaM HEOPraHWYECKUX COCAUHEHUH,
ICHETUYECKasl CBSA3b HEOPraHUYECKUX BEIICCTB.

Knaccudukanus XuMUYeCKUX peakui 1Mo pa3inyHbIM IpU3HaKaM (TI0 YHCIY U COCTaBY
YYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTereHen
OKHCIICHUS] XUMHYECKHUX 3JEMEHTOB, MO0 OOpaTMMOCTH, MO YYacTHIO KaTajau3aTopa).
DK30- ¥ SHIOTEPMUYECKHUE PEAKLINN, TEPMOXUMHUYECKNE YPABHEHHUS.

[TonsiTe 0 ckopocT XxuMUYeckoil peakiuu. [loHsTHe 00 0OpaTUMBIX B HEOOPATHUMBIX
XUMHYECKHX peakiusax. [IoHsITHe 0 TOMOT€HHBIX U reTepOreHHbIX peakiusix. [lonstue o
karaiau3e. [ToHATHE O XUMUYECKOM paBHOBecHH. DaKTOPHI, BIMSIONIUE HA CKOPOCTH
XUMHUYECKOW PEaKIUU U TIOJI0KCHUE XUMHYECKOTO PaBHOBECHSI.

OKHCITUTENHHO-BOCCTAHOBUTENFHBIE PEAKIMH, JJIEKTPOHHBIA OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHOM peaKiuu. CocraBnenue ypaBHEHUH OKHCJIUTEIILHO-
BOCCTAaHOBHUTEILHBIX PEAKIUI C HCIIOIH30BAHUEM METO/IA DJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOJUTHUECKON TUCCOLMALIUN. DJIEKTPOIUTHI U HEIIEKTPOJIUThL. KaTHOHBI,
AHMOHBI. ME€XaHU3M IHUCCOIMAIIMYU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHUYECKOUN CBSI3HU.
Crenens aucconuanui. CUIbHBIC U CIIa0bIe SJIEKTPOIUTHI.

Peakiiuu nonHoro oomeHa. YCIOBHUS MPOTEKAHUS PEAKIUid MOHHOTO OOMEHa, TOJIHBIE U
COKpaIlléHHbIE MOHHBIC ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHUN U COJIEH B



CBETE MPEJICTABICHUI 00 IEKTPOIUTHUECKON Auccoruanuu. KauecTBeHHbIE peakiuy Ha
noHbl. [loHATHE O TUIpOIN3E CcoJei.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEIIEeCTB —
METaJUIOB U HEMeTauioB (rpaduta M anMasa), CIOKHBIX BEIIECTB (XJIOpUIA HATpHUSA),
UCCJIEOBAaHUE 3aBUCUMOCTHM CKOPOCTH XHMHUYECKOM peakiuu OT BO3JEHCTBUS
pasnuYHbIX  (HAKTOPOB, MCCIEOBAHUE AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npouecca AUCCOLUUALUU KHUCIOT, IIeIoYed U cosieid (BO3MOXKHO HCITOJIb30BAaHHE BHJIE0
MaTepHUaIoB), MPOBEICHUE OIMbBITOB, WJUTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUSI PEaKIIUi
HMOHHOTO 0OMeHa (0Opa3oBaHME OCa/Ka, BhIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
peaklMy Pa3jI0KEeHMs, COCIAMHEHHS), pPACIO3HABAHHE HEOPTraHWYECKHX BEIIECTB C
MOMOIIIbIO0 KAU€CTBEHHBIX PEAKIINil Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTanabl 1 UX COeAMHCHUA

OO6mas xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHsI aTOMOB, XapaKTEepHBIE
creneHn okucieHus. CTpoeHne U (pu3nyecKkrue CBOMCTBA MPOCTHIX BEIIECTB — raJOTCHOB.
XUMHYECKHE CBOMCTBa Ha TMpuMepe xjopa (B3aUMOJEHCTBHE C METaJJIaMU,
HEMeTalUIaMH, IienodaMu). XjaopoBogopoa. CossiHash KUCJIOTa, XUMUYECKHE CBOMCTBA,
MoJIydeHue, mpuMeHeHne. JlelicTBue XJiopa M XJIOPOBOJOpPOJa HAa OpPraHW3M 4YeJIOBEKa.
Bakneimme Xa0puIibl ¥ UX HaX0XKIACHUE B IPUPO/IC.

OO6mas xapakrepucThka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTereHn okuciaeHus. CTpoeHre u pu3ndeckue CBOMCTBA MPOCTHIX BEUIECTB
— KUCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAU(PUKALUK KHUCIOpOoAa U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBO0pOa, CTpoeHUE, (PU3NIECKUE U XUMHUECKHEe CBOMCTBa. OKCUIBI
Cepbl KaK TMPEICTaBUTENN KHCIOTHBIX OKCcuAoB. CepHas Kuciora, Qusmdyeckue u
XUMHYECKHE CBOMCTBa (00IIME KaK MpEICTAaBUTENs Kilacca KUCIOT M crerupuyecKue).
XYWMUYECKHUE pPEaKluu, JIekKallue B OCHOBE MPOMBILUIEHHOIO CIOoco0a MOJy4YeHus
cepHOM KHUCHOTHI. [IpuMeHeHne cepHoil KUCI0Thl. COJIM CEpHOWM KUCIOThI, KAYECTBEHHAS
peaxius Ha cynbdaT-uoH. Haxoxaenne cepsl 1 €€ CoOeTuHEHUN B pUpoje. XUMHUIECKOe
3arpsi3HEHHE  OKpY)KAloIlel cpelbl COeNMHEHUSIMH cepbl  (KHCIOTHBIE — JIOXKJH,
3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeJOTBPAIIICHHUS.

OO6mass xapakTepuctuka 3jeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTENEHU OKHMCIEHUs. A30T, paclpocTpaHEHUE B MpHUpoAe, pu3nuecKkue u
XUMHU4eckue cpoiictBa. KpyroBopoT a3zora B mpupoae. AMMHak, ero (usmdeckue u
XMUMUYECKHE CBOICTBa, MojdyyeHue U npumeHeHue. Coaum aMMOHMS, UX (U3HYECKUE U
XUMHUYECKHE CBOICTBa, mNpuMeHeHHe. KadecTBeHHass peakiuss Ha HOHbI aMMOHMSL.
A3oTHas kucjora, e€ mojiyueHue, puU3NUecKue U XUMHUYEecKue cBoicTBa (oOuiue Kak
NPEJCTaBUTENs Kilacca KUCIOT U crnenugpuyeckue). Mcmnonb30BaHue HUTPATOB U CONEH
aMMOHHMSI B KAaueCTBE MHUHEpPAIbHBIX YyHAOOpeHud. XHUMHUECKOoe 3arps3HeHHe
OKpYyXarouieil cpeipl COeIMHEHUSMU a30Ta (KUCIOTHBIE AOXIM, 3arpsi3HEHHE BO3/yXa,
nmouBsl U BoAoémoB). docdop, amnorponHsie Moaudukanuu dochopa, dpusudeckue u
xumudeckue cpoiictBa. Oxcupn docdopa (V) u docdopHas kuciora, Gu3ndecKue u
XUMHUYECKHEe CBoiicTBa, monydeHue. Vcnons3oBanue ¢QocharoB B KauecTBe
MUHEPAJIbHBIX YI00pEHUH.



OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble  CTENEHUW  OKUCIEHUsA.  YIVIepoA, aJUIOTPOIHbBIE  MOAM(UKAIMH,
pacipoCcTpaHeHWe B MpUPOJE, (U3NYECKHE U XUMHUYECKUE CBOICTBa. AacopOums.
KpyroBopot yriepona B npupozge. Okcuabl yriepoaa, UX (U3HYECKHE U XUMUYECKUE
CBOICTBA, ICHCTBHE Ha JKUBBIC OPraHU3MBI, ITOJIyYEHHE U IPUMEHEHHE. DKOJIOTUYECKUE
npoOemMsl, cBsi3aHHbIE ¢ OKcuIoM yriaepona (IV), rumoresa rinodasbHOro MOTEIUIEHUS
KJIMMaTa, MapHUKOBBIN 3¢ dekT. YroimpHas KuciaoTa ¥ e€ coid, ux (Quanyeckue u
XMMHUYECKHE CBOMCTBA, MOIy4YeHue U npuMeHeHne. KauecTBeHHas peakuus Ha kKapOoHat-
uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX Yriepoja
(MeTaH, 3TaH, TUJICH, AlleTWJIEH, ATAHOJ, TJIUIEPUH, YKCycHasl Kuciota). [Ipuponneie
MCTOYHUKH YIJIEBOJOPOAOB (Yroib, IPUPOIHBIN ra3, He(Th), IPOAYKTHI UX MEPEPAOOTKU
(Oen3uH), UX pojb B OBITY W MPOMBINUICHHOCTH. [loHATHE O OUOJOTHYECKH BaKHBIX
BEIIECTBAX: XKUPaAX, OeJKax, yriaeBoJax — U UX POJIM B )KH3HU YeJoBeka. MarepuaibHOe
€IMHCTBO OPraHMYECKUX U HEOPraHMYECKUX COETMHEHUN.

Kpemuwnii, ero ¢usmyeckue M XHMHYECKHE CBOWCTBa, IMOJYYCHHE M TIPHUMEHEHUE.
Coenunenus kpeMmHHS B mpupoje. O0mue mpencrabieHus o0 okcuae kpemaus (IV) u
KpeMHHEBOUM kuciore. CUIMKATBI, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiimre cTpouTenbHbIE MaTepuabl: KepaMHUKa, CTEKJIO, IIEMEHT, OeTOH,
xkene300eToH. [IpobiemMpl G€30MacHOTO HMCIOIB30BAHMS CTPOUTEIBHBIX MaTepUajoB B
IIOBCEIHEBHOM »KU3HU.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pa3lioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJIIHOM KUCIOTHI, IPOBEIEHUE
KayeCTBEHHBIX peaklMi Ha XJOPUI-HUOHbI M HAONIOJCHHE MPU3HAKOB UX MPOTEKAHUS,
OTIBITHI, OTpaXkaroue GU3NIECKUe U XMMHUYECKIE CBOMCTBA TaJIOT€HOB M MX COSIMHEHUN
(BO3MO>XHO HCHOJIb30BaHHE BHICOMATEPHAIIOB), 03HAKOMIIEHHE C 00pa3liaMH XJIOPUJIOB
(raoreHn1I0B), O3HAKOMIICHHE C O0pa3laMu cepbl M €€ COCIUHEHUSIMU (BO3MOMKHO
UCTOJIb30BAaHUE BHUAEOMATEpPHANIOB), HAOMIOJEHUE Ipoliecca OOYrJIMBaHUS caxapa I0J
JICUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTBI, MU3YyYEHUE XHMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOI KUCIOTHI, IPOBEICHUE KAUECTBEHHOW peaKIMK Ha Cylb(aT-uoH U
HaOJIto/IeHe TIpU3HaKa e€ MPOTEKaHMs, O3HAKOMIJIEHHE C (U3MYECKHMMH CBOMCTBaAMHU
azora, ¢ocdopa M HUX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHUE BHUIEOMATEPHAIIOB),
oOpa3znaMu a30THBIX U (HOchOpHBIX ynoOpeHu, moydeHrue, coonpanue, pacrio3HaBaHUE
U M3y4€HUE CBOMCTB aMMMaKa, MPOBEJACHUE KAUECTBEHHBIX PEaKIUi Ha NOH aMMOHUS U
dochar-uon W W3yYeHHWE  TPU3HAKOB  HUX  MPOTEKAHMs,  B3aUMOJCHCTBHE
KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHUAIIOB), U3yYEHUE MOJENEeH KPUCTATMYECKUX PEIIETOK anMasa, rpadwura,
dyniaepeHa, O3HAKOMJIGHME C MPOLECCOM  aIcopOLUU  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAaHHBIM YIJIEM ¥ YCTPOMCTBOM TIPOTHUBOTA3a, TIOJNyYeHHE, coOMpaHue,
pacro3HaBaHUE W HM3YYEHHE CBOMCTB YIJIEKHCIIOrO ra3a, NpPOBEACHHE KayeCTBEHHBIX
peakuuii Ha KapOOHaT M CHJIMKAaT-MOHBI M H3yYEHUE MPU3HAKOB HMX MPOTEKAHUS,
O3HAKOMJICHHE €  NPOAYKLUHUEW  CUJIMKATHOW  NPOMBIIUICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaxxHellne HeMeTaJTbl U KX COSIUHEHUS.

MeTa/Liibl M X COETMHEHUS



OOmiass XapaKTepUCTHKAa XMMHUYECKHUX DJIEMEHTOB — METa/NIOB HAa OCHOBAHUM HX
nojoxenus B Ilepuoanueckon cucreme xumuyeckux sinemeHtoB JI. M. MenneneeBa u
ctpoenusi aroMoB. CTpoeHHe MeTauioB. MeTaminueckass CBSI3b W MeTaJUIMYecKas
KpUCTAJUTMYECKass pem€TKa. ODIEKTPOXUMHUYECKUM pSAJ  HANpsDKEHUH — METaJIoB.
duznueckue u XMMUIECKHE CBOMCTBAa MeTa/lI0B. OOIIHEe ClIOCOOBI TTOJTYYCHHUST METAJIJIOB.
[ToHsiITHE O KOPPO3UH METAIIJIOB, OCHOBHBIC CIIOCOOBI 3aIIMTHI UX OT KOppo3uu. CIiaBbl
(cTamp, 4yryH, JIOPaTIOMUHUN, OpOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenounsle MeTayuibl: nosiokeHue B Ilepuonnyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHHE HX aTOMOB, HaxoxiacHue B mpupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUIPOKCH/IBI HATPUS U
kanust. [IpuMeHeHue menovYHbIX METAJUIOB U UX COSUHEHUH.

[IlenoyHO3eMENBbHBIE METAUIBI MArHUM W KaJbLUU: TOnokeHue B llepumoamueckoi
cucremMe Xxumudeckux 3neMeHToB /. 1. MenzaeneeBa, CTpoeHuE UX aTOMOB, HAaX0XKJICHUE
B npupoje. Pu3nueckue M XUMHUYECKHE CBOWCTBA MarHus M Kaibliud. Baxneiiue
COCMHEHUSI KalbIus (OKCHUI, THUAPOKCHUZ, coiii). JKECTKOCTh BOABI M CHOCOOBI €&
YCTpaHEHHS.

Anmomunuii: nonokenue B Ilepuonnueckoid cucreme xumudeckux snementoB . U.
MenneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B Npupone. OU3NYECKHE U XUMHUUYECKHE
CBOMCTBa amOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCUA U THAPOKCH 1A aTFOMUHUSL.

Kenezo: monoxenune B llepuomuueckoil cucreme xumuyeckux snemeHToB JI. U.
MenneneeBa, CTpOEHHE aToMa, HaXOXKJIEHUE B Npupoae. PU3MYECKHEe U XUMUYECKHUE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xenesa (II) u xenesza (III), ux cocras,
CBOICTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumMenn:

O3HaKOMJICHHE C o0Opa3llaMd METaUIOB U CIUIaBOB, UX (PU3MUECKHMHU CBOMCTBaMH,
U3yU4eHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO  HCIIOJIB30BAHUE
BUJIEOMATEPHUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHA KaJlbLMs U HaTpUs C BOJOH
(BO3MO>XHO HCIIOJIb30BAHKUE BUEOMATEPUANIOB), UCCIEI0BAaHHE CBOMCTB JKECTKOM BOJIBI,
npolecca ropeHus kelie3a B KUCIopoJie (BO3MOYXKHO MCIOJIb30BaHUE BUIEOMATEPUATIOB),
NPU3HAKOB NMPOTEKAHUS KAYECTBCHHBIX PEaKIMii Ha MOHBI: MarHus, KalIbIIHs, aTFOMIHHS,
nunka, xenesa (II) u sxenesa (III), memu (II), HabGmronEeHME W OmNMCaHWE MPOIECCOB
OKpalIMBaHMs TUIAMEHH MOHAMHU HATpUs, KaJus U KaJblUs (BO3MOKHO HMCIIOJNBb30BAHUE
BUICOMATEPUANIOB), HCCIENOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUSA W
THIPOKCHIA IIMHKA, pEIICHHE OJKCIePUMEHTAIBHBIX 3a7ad 1Mo Teme «Baxueimme
METAJUIbI U UX COETUHEHUS.

XHuMHS M OKpY KAKOIIAas cpeaa

BeniectBa 1 Matepuansl B IOBCEHEBHOM KU3HU 4YeJIOBEKA. be3onacHoe ucnoib30BaHue
BEIIIECTB M XUMHYECKUX peakiuii B ObITy. [lepBas moMoIs mpyu XUMHUUYECKHX 0XKOTax U
OTpaBJICHUSIX.

XuUMHYECKOe  3arps3HEHHE  OKpyKamomed  cpeasl  (IpeaenbHas — JOMyCTUMAast
KOoHIeHTpanus BemiectB, ganmee — [IJIK). Pomp XxuMum B pemieHHHM SKOJIOTHYECKUX
npoosieM.

Xumuueckuii IKcnepumernm:



n3y4yeHue 00pa3oB MaTepUaIoB (CTEKIIO, CIJIaBbl METAJIOB, OJMMEPHbBIE MAaTEPUAIIbI).
Mesricnpeomemmnuie ceéa3u

Peanuzanus MCIKIIPCAMCTHBIX CBSI3EH IIpHU U3YUCHNHN XUMHU B 9 kmacce OCYIICCTBIIACTCA
qcpe3 HCIIOJIb30BAHHUC KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHHTHfI, TaKk H HOHHTHﬁ,
ABJIIOINUXCA CUCTEMHBIMU IAJI1 OTACJIBbHBIX TPEAMCTOB €CCTCCTBCHHO-HAYYHOT' O IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalIM3, CHUHTE3, KilaccupuKamus, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHHUE, MOJENb, SIBJICHHE, MApHUKOBBIA 3(P(DEKT, TEXHOJIOTHs,
MaTEPHUAIIbI.

®dusuka: wmartepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHUJ, H3OTOIIHI,
PaINOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUM 3apsii, MPOBOJHUKH, MOITYINPOBOJIHUKU,
TUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacCTBOPHUMOCThb, KpHUCTAJUIMUECKas pEmI€TKa, CIUIaBbl, (QU3HYECKUE
BEJIMYUHBI, €IUHUIIBI HU3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, IUTAHETHI, 3BE3IHI,
ComHite.

buonorus: gorocuntes, npixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEpaJbHbIE yI00peHus,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, ITUTATEILHBIC BEIIECTBA.

['eorpacdus: armocdepa, rumpocdepa, MHHEpadbl, TOPHBIE TOPOJBI, TOJE3HBIE
HCKOIIaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHUHAU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIC pe3yibTaThl OCBOCHHSI TPOrPaMMBI OCHOBHOTO 0O0IIEero oOpa3oBaHUs
JOCTUTAIOTCS B XO0Ji¢ OOYYCHHMsS] XMMHHU B €IWHCTBE YYeOHOW M BOCIUTATEIBHOU
JESITENIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPUHSATHIMHU B 0OIIIECTBE MPaBUIaMH U HOpMaMHU
TIOBEJICHUS ¥ CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M COLMATM3AIINN
00ydJaromuxcs.

JIuyHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCA PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACIIMPEHUE ONbITA IESITEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IIECHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
Hay4YHOMY HACJICIUIO, IOHUMaHUs 3HAYCHUSI XUMUUECKOW HAyKU B )KU3HU COBPEMEHHOTO
o0miecTBa, CIOCOOHOCTH BIaAeTh JOCTOBEPHOH uHpopManueil o mepeaoBbIX
JOCTHIKCHUAX U OTKPBITUSAX MUPOBOM M OTEUYECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U O0IECTBa;

2) rpakIaHCKOT0 BOCIIUTAHNS

MPEJCTABIECHUS O COLUMAIBHBIX HOpPMAax M MPaBWIAX MEXKIMYHOCTHBIX OTHOLICHHU B
KOJUICKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
HCCIIENOBATENBCKOM, TBOPYECKOM M JPYIrMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K



pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTM  NPU  BBIIOJHEHUU  Y4YEOHBIX,
NIO3HABATEJIbHBIX 3314, BHIMOJIHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUN y4EOHBIX
IPOEKTOB, CTPEMJIEHHMS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IpOLIECCE 3TOHU
y4eOHOM J1eATEeIbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE IOBEJEHUE M IOCTYNKH CBOMX
TOBAapUIEH C TO3ULUUU HPABCTBEHHBIX U TMPaBOBBIX HOPM C Y4YETOM OCO3HAHHUSA
HOCJIEICTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOI'0 MO3HAHMA.

MHUPOBO33PDEHUECKHE TNPEJCTABICHUS O BEIIECTBE M XHMMHUYECKOM peakluHu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M COCTABISIOLINE OCHOBY
JUIsT TIOHUMAaHHS CYIIHOCTM HAyYHOW KapTUHBI MHUpa, MpPEICTaBlIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3AMMOCBS3AX UeJOBEKa C MPUPOJIHOM cpeaou, O
POJIM XMMHUHU B ITO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

[I03HABATCJIbHBIE MOTHUBBI, HAIIPAaBJICHHBIC HA IIOJIyYCHUE HOBBIX 3HAHUU 110 XMMUH,
HE00X0AUMBbIe i1 OOBSICHEHUsI HAOII01aeMBIX MPOLIECCOB U SIBICHUH, TO3HABATEIbHOH,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIBTYpPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON
paboThI ¢ Yy4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYpOH, JOCTYIHBIMA TEXHUYECKUMU
cpeacTBaMH WH(GOPMAITMOHHBIX TEXHOJIOTHU;

WHTEpEeC K OOYYEHHUIO M TMO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM00OOpa30BaHMIO, MPOCKTHOM M HCCJICI0BATEIbCKON NEATeIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABJICHHOCTH M YPOBHS 00YUYCHHS B JaJIbHEHIIIEM;

4) popMuUpOBaHHUSI KYJIbTYPbI 310POBBSI:

OCO3HAHME IIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO,
YCTAaHOBKH Ha 3/I0pOBbIM 00pa3 >KM3HU, OCO3HAHUE MOCJIEICTBUI U HENMPHUATHE BPEIHBIX
OpuBbIYEK  (YNMOTpeOJIEHUsT  alKOToJisl, HApKOTHUKOB, KYpPEeHHs), HEOOXOIUMOCTU
coOumoieHusl mpaBuil 0€30MaCHOCTH MpH OOpALEHHHM C XUMHYECKUMHU BEIECTBAMH B
OBITY U peaslbHOM JKU3HHU;

5) Tpy10BOT0 BOCTIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHUIO MPOPeccCuil U TpyJa pa3InyHOro poja, yBaKeHUeE
K TPYZy U pe3yibpTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHUS
NPEIMETHbIX 3HAaHUM MO XMMHH, OCO3HAHHBIM BHIOOp HMHIMBUAYAIbHON TPaeKTOpUU
NPOJOJKEHHUST 00pa30BaHUS C YUETOM JIMUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XHUMHUHU,
OOLIECTBEHHBIX  HMHTEPECOB M  MNOTpeOHOCTed, ycmemHod npodeccrnoHalbHON
NEeSTETbHOCTH M Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJalTHpPOBATHCA B
npodeccuoHaNbHOU Cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTMUYECKH 11eJ1IecO000pa3Hoe OTHOIICHHE K MPUPO/IE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, IMOHUMAHUE LIEHHOCTH 3J0pOBOro M Oe3omacHoro obpasa
JKU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MUYECKOMY U TCUXHUYECKOMY
3JI0pPOBBI0, OCO3HAHHE IICHHOCTH COOJIIOJICHHUS TPaBHJI OE30MAaCHOTO IOBEJCHUS IPHU
paboTe ¢ BeliecTBaMHU, a TAK)KE B CUTYaIMIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOCH;

CHOCOOHOCTH TPUMEHSTh 3HAHUA, TMOTYy4YaeMble MPH W3YYEHUH XUMHH, IS pEIICHUs
3a/1a4, CBSI3aHHBIX C OKpYXKAlolled IPUPONHOU CpPENOH, Ui IOBBILICHWS YpPOBHS
HKOJIOTUYECKOH KYJIBTYpbl, OCO3HAHMS 100AJIBHOIO XapaKkTepa SKOJIOTHYECKUX MTPpodiieM



U IIyTE€d HUX PELICHHMS ITOCPEICTBOM METONOB XHMMH, 3KOJIOTMYECKOI'O MBIIIICHUS,
YMEHUs PYKOBOACTBOBATHCS UM B II03HABATEIIBHOW, KOMMYHMKATUBHOW U COLMAIBLHON
IIPaKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpenMETHBIX pE3yIbTATOB BBIACISIIOT 3HAYMMBbIE s (OPMHPOBAHUS
MHUPOBO33pEHUsI OOILEHAyUHbIE MOHATHS (3aKOH, TEOpHs, NMPHUHIMI, THIOTE3a, (akT,
CUCTEMa, MpOoIecC, HIKCIEPUMEHT U JIPYroe.), KOTOpPble HUCHOJIB3YIOTCSI B €CTECTBEHHO-
HAy4YHBIX Y4YEOHBIX MPEAMETAX M IO3BOJSIOT HAa OCHOBE 3HAHWM M3 3THUX NPEIMETOB
(dbopMHpOBaTh MPEICTABICHUE O LIETOCTHON HAyYHON KapTHHE MHUPA, U YHUBEPCAJIbHBIE
yueOHble JeHCTBHUs (IIO3HABaTEIbHbIE, KOMMYHHKATHBHbBIE, PETYJISTUBHBIE), KOTOpHIE
o0ecrnieunBarOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHHPOBAaHUIO U
OCYILIECTBICHHIO YU€OHO! AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
Bba3oBble Jornueckue I1eCTBUA:

YMCHHUA HCIIOJIB30BATH HpI/IéMBI JIOTHYCCKOI'0 MBIINUJICHUA IIpU OCBOCHHUHU 3HAHMU:
PaCKpbIBaTb CMBICIT XHUMHWYCCKHUX MMOHSITHH (BBII[GJ'IHTB HUX XapaKTCPHBIC IIPHU3HAKH,
yCTaHaBJIWBAaTb B3aMMOCBA3b C JAPYTHMH HOHSITI/IHMI/I), HUCIIOJIB30BAaTh IIOHATHA AJIA
00BsACHECHUS OTACJIBbHBIX (I)aKTOB u HBHGHHﬁ, BLI6I/IpaTI) OCHOBAHUA W KPUTCPpUHU IJIA
KJIaCCI/I(bI/IKaHI/II/I XHUMHYCCKHUX BCIICCTB MW XHUMHYCCKUX peaKuHﬁ, YCTaHABJINBATb
NMPUYNHHO-CICACTBCHHBIC CBA3U MCKIY 00BEKTaMH HN3Yy4YCHHA, CTPOUTH JIOTHUYCCKHUC
pacCyxaCHUA (I/IHI[}IKTI/IBHBIG, ACOAYKTUBHBIC, 11O aHaJIOI‘I/II/I), ACJaThb BBIBOABI U
3aKJIFOYCHU A,

yMEHHE MPUMEHSTh B MPOIIECCe MO3HAHMS MOHATUA (MPEIMETHBIE U METalmpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJIEIH, WCIIONb3yeMble B XHUMHH, NPeoOpa3oBbIBATh
IIMPOKO NPUMEHSEMbIE B XUMHUHM MOJEIBbHBIE MPEICTABICHUS — XUMHUYECKHWA 3HAK
(cuMBOJI 37€MEHTa), XUMUYeckas GopMmyiia U ypaBHECHHUE XMMHUYECKOW PEeakiuu — MpHu
pelieHnr y4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ YYETOM 3THX MOJENbHBIX MPEACTaBICHUN
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBCHHBbIE NPHU3HAKA HU3Y4aeMbIX OOBEKTOB —
XUMUYECKUX BEIIECTB U XHUMHYECKHUX PEAKIUM, BBIABISATH OOILIME 3aKOHOMEPHOCTH,
MPUYMHHO-CJIC/ICTBEHHBIEC CBA3U U MPOTUBOPEUHS B U3YUAEMBbIX IIPOLIECCAX U ABJICHUSX.

Ba3oBbIe ncciaeaoBaTeJabCKue AeiCTBUA.

YMCHHUC HCIIOJIIB30BATL MOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IIO3HAHH:A, a
TaKKC B Ka4CCTBC OCHOBBLI JIA q)OpMI/IpOBaHI/ISI THUIIOTE3bI 110 ITPOBCPKE IIPABHUIIBHOCTHU
BBICKAa3bIBACMbIX Cy)KI[CHPIfI;

NpUOOpPETEHNE OMbITa MO IUIAHUPOBAHUIO, OPraHU3allMM U IMPOBEJACHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB, yYMEHHE HAOmI0JaTh 3a XOJAOM IpOLEecca, CaMOCTOATEIHHO
MPOrHO3UPOBATH €ro Pe3yNbTat, (GOPMYIUPOBATH 0OOOIIEHUS U BHIBOJBI 10 pe3yabTaTaM
MIPOBEJIEHHOTO OIbITa, UCCIE0BAaHNUS, COCTABIATh OTUET O MPOIeTaHHOM padoTe.

PabGora c undgopmanueii:

yMEHHUE BBIOMpATh, AHATM3UPOBATH U HMHTEPIPETHPOBATH HHPOPMALUIO PAITUYHBIX
BUZOB U (OpPM MpPEICTABICHUS, IOJY4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (HAy4HO-
NOMYJISIpHAsE JTUTepaTypa XUMHUYECKOTO COJCpXKaHHs, CIPABOYHBIE MOCOOUs, pecypchl



WNuTepHera), KpUTUYECKH  OICHHWBATh  MPOTUBOPEUYMBYID W HEIOCTOBEPHYIO
uHpopmaIuo;

yMEHHE NMPUMEHATH Pa3JIMUHbIE METO/BI U 3alPOCHl MIPU MOUCKE U 0TOOpEe UH(POpMAITIU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BBIIOJTHEHUS YyYeOHBIX U
MO3HABATENBHBIX 3aJlay OMNpeNeAEHHOTO THIA, MPUOOPETEHHE OIbiTa B 00JacTH
UCIIONIb30BaHUsT ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUW,  OBJaJCHUE
KYJIbTYpOH aKTUBHOTO HUCTIOJIB30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBHIOMPATh ONTHMATbHYIO (OpMYy TMpeacTaBlICHHS HWHGOpPMAIMA W WUTIOCTPUPOBATH
peraemMbie 3a7a4i HECIOKHBIMU CXEMaMHM, JuarpaMMaMu, IpyruMu GpopMamu rpaduxu
1 UX KOMOMHAITUSIMU,

YMEHHE HWCIIOJIb30BaTh M aHAIM3MPOBATh B IPOIECCe YYCOHOW WM HCCIICOBATEIHCKON
JCSITEILHOCTH WH(GOPMAIMIO O BJIMSHUU MPOMBIIUICHHOCTH, CEJIBCKOTO XO3SIMCTBA H
TPaHCIIOPTa Ha COCTOSHUE OKPYKAIOIIEH MPUPOTHON CPEJIBL.

KOMMYHI/IKZITI/IBHBIC YHuUBEpPCaAJIbHBLIC y‘leﬁHble }IeﬁCTBHHZ

YMEHHS 3aJaBaTh BOMNPOCH (B XOJe jAuanora W (Wid) AUCKYCCHUH) TIO CYIIECTBY
o0cyx1aeMoil TemMbl, (OPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIIHHO BBIMOIHEHUS
MPEIJI0KEHHON 3a7a4u;

YMEHHUS TPEJICTaBISATh IONTYYEHHBIC pEe3yIbTaThl IMO3HABATEIHHON JESITENLHOCTH B
YCTHBIX M THCHbMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 PE3yJbTaTOB BBIMOJTHEHUS
XUMHYECKOTO HJKCIEepUMEHTa (71abopaTOpHOTO OIbITa, JIabopaTOpHOH paboOThI MO
HCCJIEIOBAaHUIO CBOMCTB BEUIECTB, YYEOHOIO TPOEKTA);

YMEHHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEILHOW 1
WCCIICZIOBATEBCKON JIEATEIIFHOCTA TPU PEIICHUH BO3HUKAIONMMX MPOOJIeM Ha OCHOBE
yuéra OOIIMX MHTEPECOB U COIJIACOBAaHUS MO3MUIMI (0OCYXIeHHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE IITYPMbI», KOOPJUHAIIUSA COBMECTHBIX JEHCTBUH, OINpe/neieHne KPUTEpUEB
M0 OLIEHKE KaueCTBa BHINIOJHEHHOU pabOThl U JPYTHE).

PeryisiTuBHBbIC YHMBeEpPCAJIbHbIC YUeOHbIE 1eHCTBHUSA:

YMEHHE CaMOCTOATENIBHO ONPENENIATh LENN IEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U TPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTD,
BbIOMpaTh HambOonee 3(PQPeKTUBHBIE CIMOCOOBI pelIeHUsT YYeOHBIX W TMO3HABATEIbHBIX
3a/1a4, CaMOCTOSITEJIBHO COCTAaBISATh WM KOPPEKTUPOBATh MPEITI0KEHHBIM aIrOpPUTM
JEHCTBUI NPU BBITIOJIHEHUH 3a/IaHU € y4ETOM MOTYYEHHUS] HOBBIX 3HAaHUN 00 M3ydaeMbIX
00BEeKTaX — BEIIECTBAX M PEaKIUsIX, OLEHUBATh COOTBETCTBUE MOJYUYEHHOIO pe3yibTara
3asIBJICHHOM LIEJIM, YMEHHNE UCII0JIb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI, MPEIaracMble B
YCJIOBUU 3aJIaHUU.

HNPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHUIO 00S3aTEIBHOIO COAEp KAHUS,
YCTaHOBJIGHHOTO JTaHHOW (henepanbHON paboueil mporpamMMoil, BBIACNSIOT: OCBOCHHBIC
o0y4aronMMHCs HAYYHBIC 3HAHUS, YMEHHUS U CIOCOOBI NEHCTBHIA, crienu(puiecKue ais
npeIMeTHOHN 00acTu « XUMUS», BUJIbI 1€ATEIbHOCTH 0 MOJYyYEHUIO0 HOBOTO 3HAHUS, €T0
MHTEpIIpeTalui, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B PA3IUYHBIX YYEOHBIX M HOBBIX
CUTYyaLUsX.



K xoH1y oOydeHnust B 8 Kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpa)xaTb CPOPMUPOBAHHOCTh y 00YUAIOUTUXCSI YMEHUI:

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKMX TOHSTHUNA: aTOM, MOJEKYJa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEHIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAsET W HEOAHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTENIbHAS aTOMHas W
MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JIOJIsI XUMHUUYECKOTO JIEMEHTa B COCIMHEHHUH, MOJIIPHBINA 00BEM, OKCHI, KUCIIOTA,
OCHOBaHHE, COJIb, 3JEKTPOOTPUILIATEIHLHOCTh, CTENEHb OKUCICHUS, XHUMHUYECKas
peakius, KiaccupuKanys peakinii: peakiuu COCIUHECHUS, PEaKIUU Pa3I0KEeHHUs,
peaKlMy 3aMEIICHUs], PEeaKIUU OOMEHa, PK30- U DHJIOTEPMHUUYECKUE PEaKIIUH,
TEIUIOBOM 3(PeKT peakiuu, siApo aroma, SJIEKTPOHHBIM ClIOM atoma, aToMHas
opbuTalb, paguyc aToMma, XHMHYEcCKas CBS3b, MOJSpPHAs U HENoJspHas
KOBAJICHTHAs! CBSI3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J0Jis
BeIlleCTBA (MPOIEHTHAS KOHIICHTPAIIUs) B PACTBOPE;

HUINTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMMHYCCKUX MMOHIATHHA U MMPUMCHAITDH
9TH MMOHATHA MTPHU OIMMMCAHUU BCIICCTB U UX HpeBpaIHGHHﬁ;

UCMOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JJISI COCTaBJIEHUS (OPMYJ BEILECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

OTIpe/IENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENCHb
OKHCJICHUS 3JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, MPUHAIJICKHOCTh BELIECTB K
ONpeesIEHHOMY KJIacCy COEQUHEHWH 1o ¢(opMmynaMm, BHJI XMMHYECKOW CBA3U
(KOBaJICHTHAsl U MOHHASI) B HEOPraHUYECKUX COECIUHEHUX;

packpeiBaTh  cmbici  llepumommueckoro  3axkona JI. WM.  MeHnneneesa:
JEMOHCTPUPOBATh  [OHUMAHUE  TMEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB OT MX NOJIOKEeHUs B Ileproauueckoil cucreme, 3aKOHOB
COXpaHEHMsI MacChl BELIECTB, IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHHUs, 3aKOHa ABOTaapo;

ONHUCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy Ileproanueckoil cucteMsl
XUMHUYECKHUX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas noArpymnmna (A-rpynmna)» u
«oboyHas noarpymnmna (b-rpynma)», manbie u Oonbllive MEPUOAbI, COOTHOCHUTD
o0o3HaueHusi, KOTopble wuMmeroTcss B Tabmune «llepuoguueckas cucrema
xuMuueckux 3semeHToB Jl. M. MenzaeneeBa» ¢ 4MCIOBBIMU XAPAKTEPUCTUKAMU
CTpPOEHUSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB W 3apsij sapa, o0llee 4Hucio
AJIEKTPOHOB U paclpeieIeHUe UX 0 AIEKTPOHHBIM CIIOSIM);

KJaccu(pUUIMpoOBaTh  XMMUYECKHE JJIEMEHTBhl, HEOpPraHH4ecKHe BEIIEeCTBa,
XUMHYECKUE PeaKIuu (0 YHCITy M COCTaBY yYacCTBYIOIIUX B PEAKIIMH BEIIECTB,
1o TeroBoMy 3 dexry);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEILECTB
pPa3IMYHBIX KJIACCOB, IOATBEPXKJAAsl OIMCAHME MPUMEPAMU MOJEKYJSIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUUECKUX PEAKLUH;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUsI XUMHUYECKHX MPEBpAIICHUN B Pa3IUYHBIX
YCIIOBHUSIX;



BBIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYKO MAacChbl BEIIECTB,
MacCOBYIO JIOJK0 XMMMUYECKOro 3JI€MEHTa Mo (opMyJie COEIUHEHUs, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, NMPOBOAWUTH PACYETHI IO YPABHEHUIO XUMHYECKOU
peakuuu;

NPUMEHITh OCHOBHBIC OIEpAIllMd MBICIUTCIIBHON JIeITeIbHOCTH — aHallu3 W
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3alIMIO, KIACCU(UKAIIUIO, BHISIBIICHHUE
NPUYNHHO-CIICJICTBEHHBIX CBS3€H — U1 W3YYCHUS CBOWCTB BEIIECTB U

XUMHUYECKHX PEaKlUid, eCTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEPEHHE, MOJICTUPOBAHUE, IKCIIEPUMEHT (PeaabHbIi U MBICIICHHBIN);

ClieIoBaTh MpaBWJIaM TOJb30BAaHUS XUMHYECKOM mocyaol u 1ab0paToOpHBIM
000pyZ0BaHHEM, a TAKXKE MPaBUIIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUAMH TI0 BBIMNOJHEHUIO Ja0OPAaTOPHBIX XHUMHUYECKUX OMNBITOB IO
MOJIYYEHUI0O U COOMpAaHMIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAa M KHUCIOpOAa),
MIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MacCOBOM [I0JI€d PACTBOPEHHOTO
BCIIIECTBA, IUIAHUPOBaTh M TPOBOJIUTH XUMHUYECKHE JKCIIEPUMEHTHI IO
PAcCIO3HABAaHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT € TOMOIIBI HWHAMKATOPOB
(;makmyc, ¢peHondranenH, METUIIOPAHXK U IPYTHUE).

K xoHiy oOyuenust B 9 kjacce npeaMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CPOPMHUPOBAHHOCTh y 00YHAIOUTNXCS YMEHUI:

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX IOHATHI: XUMUYECKHI 3JIEMEHT,
aToOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, IPOCTOE BEILIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYeCcKas
peaxiusi, XMMUYECKas CBs3b, TEIUIOBOM 3(PQEeKT peakiuu, MOJb, MOJSPHBIN
00BEM,  pacTBOp,  DJEKTPOJUTHI,  HEAIEKTPOJIUTBHI,  BJIEKTPOJUTHYECKAS
JUCCOLIMALIMS, peaKIIMM MOHHOTO 0OMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMble ¥ HEOOpAaTUMBIE pEaKIMH, OKUCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC
pEaKuuH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJICHUE,
ajuioTponusi, aMQpOTEPHOCTb, XHMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAas,
METaJUIM4ecKas), KpHUCTAIMYECKass pemETKa, KOppo3us METaIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOM peakluH, NpeAcnabHO aonyctumas KoHueHtpamus [IJIK
BEILIECTBA;

HIUIIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHITHH U IIPUMCHATH
9THU IIOHATHA IIPHU OIIMCAaHHNH BCUICCTB U UX HpeBpaH_[CHI/II\/'I;

UCIIOJIH30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIi COCTaBIEHUS (POPMYJ BEIIECTB U
YpPaBHEHUI XUMHYECKUX PEAKLIHM;

ONpEJeNiATh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKHUX DJEMEHTOB B
COEJIMHEHUSAX Pa3IMYHOr0 COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJaccy COeAMHEHUH 1o ¢GopMynaMm, BHJI XHUMHYECKOW CBA3M (KOBaJECHTHas,
MOHHAs, METaJUIMuecKas) B HEOPraHMYECKHX COEAMHEHMSX, 3apsA]l HOHa IO
XUMHUYECKo (popmynie, XapakTep Cpelbl B BOJHBIX PAacTBOPax HEOPraHMUYECKHX
COEJIMHEHUH, TUIl KPUCTAJUIMYECKON pPEeIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbic [lepuomnueckoro 3akoHa J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: OMHUCHIBATH M XapaKTEPU30BATH TAOIMUYHYIO
dbopmy ITleprogndeckoil cUCTEMbl XMMHYECKHX SJIEMEHTOB: pa3linyaTh MOHATUS



«rnaBHas noarpynna (A-rpymnmna)» u «nobdounas noarpymnmna (b-rpymnmna)y, mansie
u OosiblIME MEpPHOJbl, COOTHOCUTh OOO3HAa4eHMs, KOTOpble HUMEIOTCS B
NEPUOJNYECKON TaONHIle, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHYECKUX DJIEMEHTOB (COCTAaB M 3apsi sjapa, o0Ilee YHCIO DIIEKTPOHOB U
pacnpesiesieHle UX 10 JIEKTPOHHBIM CIIOSIM), OOBSCHATH 00ILIUE 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOWCTB JIEMEHTOB M X COCIUHEHMH B Mpeseax MajiblX MepruoI0B
Y TJIaBHBIX NOATPYII C YYETOM CTPOEHUS UX ATOMOB;

KJaccu(pUIMPOBaTh  XUMUYECKHE OJIEMEHTBI, HEOPraHWYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (110 YUCIIYy W COCTaBY YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB,
o TerioBoMy 3(PQeKTy, M0 W3MCHCHHIO CTEMEHEH OKHUCICHUS XUMUYCCKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMKCHIBATH) 00IIME U ClieUU(PUUECKHEe XMMHUYECKHE CBOMCTBA
OPOCTBIX M  CJIOXHBIX BELIECTB, IOATBEP)KIAs OINUCAHUE IMpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

COCTaBJISITh YPaBHEHUS DJICKTPOJMTHYECKON JUCCOLMAIMU KUCTOT, MIETOYeH U
coJiei, TIONHbIE M COKpaléHHBIE YpaBHEHUS peakuuid HOHHOrO OOMeHa,
YpaBHEHHsI pEaKIUi, MOJITBEPIKIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U
MEXy BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PaCKpbLIBATh CYITHOCTD OKHUCIHUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
IMOCPCACTBOM COCTABJICHHUA 3JICKTPOHHOI'O 0ajaHca dTHUX peaKHHﬁ;

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHM OT HX CTPOCHMUA,
BO3MOKHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpaH_[eHI/II‘/'I B Pa3JIMYHBIX YCIIOBUAX,

BBIYMCIISITh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChbl BELIECTB,
MacCOBYIO JIOJI0 XMMHMYECKOTO 3JIeMEHTa 1Mo (HopMylie COeIUHEHHs, MACCOBYIO
JIOJII0 BEILIECTBA B PAcTBOPE, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOU
peakuuuy;

coOmroaTh TMpaBWja IOJIB30BAHUS XWMHUYECKOM TMOCYI0M W J1abopaTOPHBIM
000pyZ0BaHHEM, a TAaK)Ke MpaBuiIa OOpaIlEeHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSAMH TIO BBIMOJHEHUIO Ja0OpPAaTOPHBIX XHUMHUYECKUX OMNBITOB IO
MOJIYUCHHUIO U COOMPAHHMIO Ta3000pa3HBIX BENIECTB (aMMHAaKa M YTIEKHUCIOTO
raza);

NPOBOJAUTH PEAKIUU, TOATBEPKIAIONINE KAYeCTBCHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPUI-, OPOMUI-, MOAU-, KApOOHAT-,
docdar-, cunmukar-, cynbdar-, TUAPOKCUI-UOHBI, KATHUOHBI AMMOHHUS U HOHBI
U3YYCHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTaHUYCCKUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIE ONEPAlMM MBICIUTEIBHON JEATEIbHOCT — aHAIU3 HU
CHUHTE3, CpaBHEHHE, O0O0OIeHHE, CHUCTeMAaTH3AIMIO, BBHISBICHUE MPUIYUHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 M3YUYEHUsI CBOWCTB BEUIECTB U XUMUYECKUX PEAKIUH,
€CTECTBCHHO-HAyYHbIE  METOJBI  TO3HaHWS — HAONIOJIEHHWEe, HW3MEpeHue,
MOJICIMPOBAHKE, SKCTIEPUMEHT (pEaJIbHBIA U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon
Ne m/m HaumeHoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
- TeM IPOrpaMMbl Beero KoHTpo/ibHBIE IIpakTnyeckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U NMPAKTUYECKOU 5 2 bubamorexa
' p IIOK https://m.edsoo.ru/7f41837¢c
JIeATEIbHOCTH YeJI0OBEKa
12 BemectBa u xuMuueckue 15 1 bubnmnoreka
' peakiuu HOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe I HEOPraHMYECKHUX BEIECTB

21 Bo3zayx. Kucnopon. ITonsitie 00 6 bubnuotexa

' OKCHJIaX ITOK https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax u 8 1 bubnuoreka

' COJISIX ITOK https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka

' OCHOBaHUSX IIOK https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJIacChl 11 1 1 bubnuoteka

' HEOPraHUYECKUX COeTMHEHUIT LIOK https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Paznea 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenneneeBa. CtpoeHne aroMoB. XUMHYECKast




cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeakuumn

Ilepuoauueckuii 3aK0H U
31 [lepunonnueckas cucrema 7 bubnmnoreka
' XUMHYECKHX 3ieMeHToB J1. 1. HOK https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b. EuGInorexa
3.2 OKHCIIUTENBHO- 8 1 )
IIOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Wroro no pazuen 15 bubsmotexa
pasaeiy IHOK https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubsmotexa
P P LIOK https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[NPOI'PAMME
9 KUIACC
KosaunyecTBo yacos
Ne n/m HanmenoBaHue pa3jeioB H TeM DJIeKTpoHHbIe (LM (ppoBbIE)
- MporpamMMmsl Beero Konrpoabneie | IIpakTuueckne o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pasnen 1. BemecTBo 1 XuMHu4ecKHe peakun
11 [ToBTOpEeHME U yriayOlieHne 3HaHUH 5 1 bubnnoreka
' OCHOBHBIX Pa3/iesioB Kypca 8 Kiracca LIOK https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka
' peakuui LIOK https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMUTHYECKAS JUCCOUALIHS. 8 1 1 bubanorexa
' XUMHUECKUE pEaKIM B pPacTBOpax LIOK https://m.edsoo.ru/7f41a636




Hroro no pazneny

17

Pasznen 2. HemeTraJjibl 1 MX COCAMHCHU A

OO6m1as XxapakTepucTUKa XUMHUYECKUX

bubauoreka

2.1 snemeHToB VIIA-rpynmsl. "amoreHst 4 LIOK https://m.edsoo.ru/7f41a636
B e ;
' " PYHIRL L-€p ITOK https://m.edsoo.ru/7f41a636
COCTUHEHUS
23 | oxewenton VA rpynim. Asor. dochopunx | 7 Bumorexa
' PYHIIL ’ p LIOK https://m.edsoo.ru/7f41a636
COEIUHEHUS
P ;
' . PYIIIBL. PO LIOK https://m.edsoo.ru/7f41a636
KPEMHHUU M UX COCTUHCHUS
Hroro mo paszneny 25
Paznen 3. Merajuiibl 1 MX COeIMHEHMSI
3.1 OO0I111e CBOMCTBA METAJIJIOB 4 bubnmorexa
IIOK https://m.edso0o.ru/7f41a636
3.2 Baxxnele MeTaibl U UX COSUHEHUS 16 bubnmorexa
' g LIOK https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Paznen 4. Xumus 1 oKpysKamomas cpeaa
4.1 BemectBa 1 MmaTepuaibl B ®KU3HU YEIOBEKA 3 bubmmorexa
' B p LIOK https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpems 3

Bbubaunoreka




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

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOIT'PAMME 68 4 !
MNOYPOUYHOE IINIAHUPOBAHHUE
8 KUIACC
Koa-
BO
Ne n/n | Tema ypoka 4ACOR Hara DJIeKTPOHHBbIE HU(PPOBLIE JonoJiHUTE/IbHAA
H3yuYeHHsi | o0pa3oBaTeJIbHbIC PecypChl uHdopmanus
Bcero
[Ipenmer xumun. Ponb XuMHUM B KU3HU YEJIOBEKA. bubanoreka
1 Temna u BelecTsa 1 05.09.2023 IHOK https://m.edsoo.ru/ff0d210c §1-2
[IpaxTuueckas padora Ne 1 «IIpaBuna paboTsl B
2 nabopaToOpuH U MPUEMBI OOPAIIICHHS C 1 07.09.2023 bubmorexa
parop P pai o IMOK https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
UYuctele BemecTBa U cMecu. CriocoObl pa3zieneHus bubnmnoreka
3 cMecei 1 12.09.2023 IHOK https://m.edsoo.ru/ff0d26ca 34
4 ITpakTuyeckas pabora Ne 2 «Pa3nenenue cMmeceil (Ha 1 14.09 2023 bubnuoteka
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» R LIOK https://m.edsoo.ru/ff0d28c8
5 Pu3znuecKrue 1 XUMUUECKHE SIBJICHUSL. XUMUUYECKAast 1 19.09.2023 bubnmnoreka $6
peaKxiust R IHOK https://m.edsoo.ru/ff0d37fa
6 ATOMBI U MOJIEKYJIbI 1 21.09.2023 bub/morexa §7
Y o IIOK https://m.edsoo.ru/ff0d2a6c¢
7 [IpocTble U ClOXKHBIE BEIIECTBA 1 26.09.2023 | guemnorexa §8-9




IHOK https://m.edsoo.ru/ff0d2a6c¢c

Xumunyeckue djieMeHThl. OTHOCUTEIbHAS aTOMHAS

Bubauoreka

8 Macca. 3Hakd (CHMBOJIbI) XUMHYECKUX JIEMEHTOB 28.09.2023 IMOK https://m.edsoo.ru/ff0d2be8 310-12
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHUECKAs bubmmoteka
? dopmyna. OTHOCUTENBHASL MOJICKYJISIpHAs Macca 03.10.2023 LIOK https://m.edsoo.ru/ff0d2eae 313-14
MaccoBasi 10J1s1 XUMUYECKOTO 3JICMEHTa B bubmmoreka
10 COEMHEHUHI 05.10.2023 IHOK https://m.edsoo.ru/ff0d350c 313
bubnmnoreka
11 BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB 10.10.2023 [TOK https://m.edso0.ru/ff0d323c §16
bubnmnoreka
12 CocraBienue GopMyII 0 BaJICHTHOCTH 12.10.2023 1TOK https://m.edsoo.ru/ffod3al6 §17
13 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 17.10.2023 bubmmorexa §18
YIIPHOC ¥ o HOK https://m.edsoo.ru/ff0d2d50
3aKOH COXpaHEHHUsI MAaCChI BEIIECTB. XUMUYECKUE bubnuortexa
14 ypaBHEHHUS 19.10.2023 ITOK https://m.edsoo.ru/ff0d3b88 319-20
15 Knaccudukanus XuMUYEeCKUX peaKiuii 2410 2023 bubnuoteka §21
(coemuHEHHMS, PA3IOKEHHS, 3aMEIIECHHsI, 0OMEHa) o HOK https://m.edsoo.ru/ff0d3f34
16 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIONIEIHCT. 26.10.2023 bubnmnoreka
O0o00IIIeHNEe U CHCTeMAaTH3allks 3HAHUH o HOK https://m.edsoo.ru/ff0d40c4
17 KonTtpoabnas padora Nel no reme «Bemectsa u 14.11.2023 bubnmnoreka
XUMHAYECKHE PEAKIIUN) A IHOK https://m.edsoo.ru/ff0d4290
bubnmnoreka
18 KommgecTo BemecTBa. Mok, MoisipHas Macca 16.11.2023 [TOK https://m.eds00.ru/ff0d5230 §36
BbruriciieHus: KoIM4IecTBa, Macchl BENIECTBA 110 bubnnoreka
19 YpaBHEHHUSM XMMUYECKUX PEaKIHii 21.11.2023 LIOK https://m.edsoo.ru/ff0d5708 337
20 Kucnopoa. Crioco0bl nomyueHust KUCIOPOAa B 23.11.2023 | py6mmorexa §22




1abopaTopuu U IPOMBIIUIEHHOCTH.

IHOK https://m.edsoo.ru/ff0d497a

dusnyuecKre 1 XMMUYECKUE CBOMCTBA KUCIOpOa

Bubaunoreka

21 (peakiuu okucieHus, roperue). [lonsrue 06 28.11.2023 ITOK https://m.edsoo.ru/ff0d4614 §23-24
okcugax. [Ipumenenue kucnopoaa
Boznyx — cmechk ra3zos. Cocras Bo3ayxa. Kucinopon bubnmoreka i
22 — BIIEMEHT U MpocToe BemecTBo. O30H 30.11.2023 IHOK https://m.edsoo.ru/ff0d448e §26-27
TennoBoi 3 PeKT XMMUIECKON peaKIuu, TOHITHE O
23 K K30~ 05.12.2023 | budmiorexa
TEPMOXHMITHECKOM YPaBHCHIH, K30 1 o LIOK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKUX PEAKIIUAX
24 TormBo (HedTh, yroias 1 MeTaH). 3arpsi3HEHHE 07.12.2023 bubnmnoreka
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAILCHHSI A IHOK https://m.edsoo.ru/ff0d4c4a
o5 [TpakTuyeckas padora Ne 3 o teme «Iloyuenue u 12 122023 bubnuoteka
coOupaHue KHCIOPOa, H3yUCHHUE €r0 CBOMCTBY o OK https://m.edsoo.ru/ff0d4ae2
Bonopoa — anemMeHT 1 mpocToe BELIECTBO. bubnuorexa
26 HaxoxaeHue B mpupojie 14.12.2023 IHOK https://m.edsoo.ru/ff0d4dd0 328
Pu3nyecKre 1 XUMHYECKHE CBOMCTBA BOAOPO/IA. bubnmnoreka
21 [Tpumenenue Botopoia 19.12.2023 IHOK https://m.edsoo.ru/ff0d4dd0 §29
28 [TonsiTHE O KMCTOTAX U COJIAX 21.12.2023 bubsmotexa
T IHOK https://m.edsoo.ru/ff0d50d2
29 [Tpaktrueckas padota Ne 4 o reme «llonyuenue u 26.12.2023 bubnuorexa
coOupaHue BOJIOPO/ia, M3YUYCHUE €TO CBOWCTBY o ITOK https://m.edsoo.ru/ff0d4f42
. n bubnuoteka
30 Mosmsipabiii 00bE€M ra3oB. 3aK0H ABOTaIPO 28.12.2023 [TOK hitps://m.edso0.ru/ff0d542e §38
31 Brruuciienust 00b€ma, KOIMYECTBA BEIIECTBA ra3a 1mo 11.01.2024 bubnuotexa
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WA 00BEMY R LIOK https://m.edsoo.ru/ff0d55a0
32 Boruncienus 00bEMOB ra3oB [0 ypaBHEHUIO 16.01.2024 | PromioTexa §39

peaKIy Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHUH

IHOK https://m.edsoo.ru/ff0d5708




ra3oB

Bubauoreka

33 dusnueckre 1 XMMUYECKHE CBOMCTBA BOJIbI 18.01.2024 [TOK https://m.edsoo.ru/ff0d587a §31-32
. bubnmnoreka
34 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaXxX 23.01.2024 [TOK https://m.edso0.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHsie u
bubnmnoreka
35 HEHACHIIIICHHBIC PacCTBOPHI. MaccoBas 10715 25.01.2024 ITOK https://m.edso0.ru/ff0d5b40 §33
BEIIIECTBA B PACTBOPE
[IpakTuueckas padora Ne 5 o Teme
36 «[IpuroroBreHne pacTBOPOB € ONpeeIEHHON 30.01.2024 bubamorexa
p . 1€ P P pea o IHOK https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei PaCTBOPEHHOTO BEIIECTBA
37 | Pemenne sanau 01.02.2024 | DHbmmoTeRa
R IHOK https://m.edsoo.ru/ff0d4dd0
38 Kountpoabsnas padora Ne2 no teme «Kucnopoa. 06.02.2024 bubnuorexa
Bogopoa. Bona» o IHOK https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTas, KJIaccupUKaIsi, HOMEHKIIATypa. bubnuorexa
39 [Tonmy4yeHune OKCHIIOB 08.02.2024 ITOK https://m.edsoo.ru/ff0d664e 340
. bubnmnoreka
40 XUMHUYECKUE CBOMCTBA KMUCIOTHBIX, OKCHUIOB 13.02.2024 [TOK https://m.edso0.ru/ff0de64e §40
‘ bubnmnoreka
41 OcHoBaHMsI: cOCTaB, KJIacCU(pHUKAIMs, HOMEHKIATypa 15.02.2024 ITOK https://m.edsoo.ru/ff0d67ca §41
. . bubnuoteka
42 XUMHYECKHE CBOMCTBA OCHOBAHUI 20.02.2024 [TOK https://m.edsoo.ru/ff0d67ca §42
43 AmdoTrepHbIe OKCHJIBI U TUAPOKCHIBI 22.02.2024 §43
44 Kucnotsl: cocras, kinaccudukanusi, HOMEHKIATypa 27.02.2024 bubmorexa §44

IIOK https://m.edsoo.ru/ffOdfee2




Bubnuoreka

45 ITosnydyeHne u XUMHYECKUE CBOMCTBA KUCIIOT 29.02.2024 ITOK https://m.edsoo.ru/ff0dfee2 §45
Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa i
46 MOJIyYCHHUSI, XUMUYECKHE CBOMCTBA 05.03.2024 {OK https://m.edsoo.ru/00ad9474 346-47
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «OCHOBHBIC 07.03.2024 bubmorexa
p A . R IHOK https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAHUUYECKUX COCTMHCHUI
48 I'enernyeckas CBSI3b MEKAY KIacCaMu 12.03.2024 bubnuorexa
HEOPraHMYECKHUX COCTUHCHHIMA o IHOK https://m.edsoo.ru/00ad9a50
. bubnuoreka
49 O000111eHIE U CUCTEMATH3ALU 3HAHUI 14.03.2024 [TOK https://m.edsoo.ru/00ad9ch?
50 Konrpoabsnas padora Ne3 no teme "OCHOBHBIE 19 03.2024 bubnmnoreka
KJIACChl HEOPTaHMYECKUX COCMHCHHIA" R LIOK https://m.edsoo.ru/00ad9ela
51 [TepBbIe MOMBITKY KIACCHPUKAITTN XUMUIECKUX 21.03.2024 bubnuorexa §49
asieMeHTOB. [ToHsTHE O TPpyIaxX CXOAHBIX 3JIEMEHTOB o IIOK https://m.edsoo.ru/00ad9ffa
[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubnmnoreka
52 xumuueckux 3memenToB [I. M. Mennaeneena 02.04.2024 IIOK https://m.edsoo.ru/00ada52c 350
bubnuorexa
53 [Tepuoapl, rpynimbl, MOATPYIIITHI 04.04.2024 ITOK htps://m.eds00.ru/00ada52c §51
bubnmmoreka
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl 09.04.2024 [TOK https://m.edsoo.ru/00ada342 §52
CTpoeHure JIIEeKTPOHHBIX 000JI0YEK aTOMOB Eubimiorexa
55 anemeHToB llepuoauyeckoit cucremsr /. U. 11.04.2024 ITOK hitps://m.edso0.ru/00ada6bc §53
Menneneena
XapaKkTepruCTUKa XMMHYECKOTO 3JIEMEHTA I10 €T0 Eubmiorexa
56 nonoxenuto B [leproauueckoit cucreme /1. U. 16.04.2024

Menneneena

IHOK https://m.edsoo.ru/00ada824




3nauenue [leprnoanyeckoro 3akoHa JJisi pa3BUTHS

. bubnuorexa
o7 Hayku U npaktuku. Jl. 1. MenneneeB — yu€Hbli, 1 18.04.2024 [TOK hitps://m.eds00.ru/00ada96e §54
MeJaror U rpakIaHuH
DIEKTPOOTPUIIATEIILHOCTh ATOMOB XUMUYECKHIX bubnmoreka
58 JJIEMEHTOB 1 23.04.2024 IIOK https://m.edsoo.ru/00adaab8 353
59 HMoHHas XuMu4deckas CBsI3b 1 25.04.2024 bubmmorexa §56
o IHOK https://m.edsoo.ru/00adac34
bubnmoreka
60 KoBasieHTHast mossipHast XMMHYECKasi CBS3b 1 30.04.2024 [TOK https://m.edsoo.ru/00adaab8
bubnuorexa
61 KoBaneHntHas HenosisspHas XuMu4eckasi CBs3b 1 07.05.2024 [TOK https://m.edso0.ru/00adaab9
bubnuoreka
62 CreneHb OKUCICHUS 1 14.05.2024 ITOK https://m.edso0.ru/00adae28 §57
bubnuorexa
63 OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 16.05.2024 [TOK https://m.eds00.ru/00adb076
64 |O 1 |21.05.2024 | udmorexa
KHCITUTEIIA U BOCCTAHOBUTEIIN .05. TTOK https://m.eds00.ru/00adb076
. bubnuorexa
65 O06001IeHre U CUCTEMATU3AIIHS 3HAHUN 1 23.05.2024 ITOK https://m.edso0.ru/00adb33c
KonTtpoabnas padora Ned o reme «CtpoeHue bubnmnoreka
66 aToMa. XMMHYECKast CBSI3b)» 1 28.05.2024 IHOK https://m.edso0.ru/00adb486
PesepBHblil ypok. O600111€HNE U CUCTEMATHU3alIHs bubnuoreka
67 3HAHUI 1 30.05.2024 IIOK https://m.edsoo.ru/00ad9ch?2
PesepBHelIil ypok. O000IIEHNE U CUCTEMATHU3AIIHS bubnmnoreka
8 | snam 131052024 | 110K https://m.edsoo.ru/ffod61ce
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9 KJIACC




Koa-Bo

Ne w/m | Tema ypoka yacop |/ara DJIeKTpOoHHbIe U pPOBbIE JdonoJHuTEIbHASA
H3yuyeHusi | odOpa3oBaTesibHbIE PeCypPChl uHpopmanus
Bcero

1 Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema 1 04.09 2023 bubnuoreka
xumuueckux 3remenTos JI. M. Menneneesa R ITOK https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 1 06.09.2023 bubnuoTeka
XMUMHYECKUX 3JICMEHTOB MEPBBIX TPEX MMEPUOJIOB R LIOK https://m.edsoo.ru/00adb6b6

3 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX 1 11.09.2023 bubnuoreka
BEIICCTB R LIOK https://m.edsoo.ru/00adb7e2
Bunsl xumMuueckoil CBA3U U TUIIBI bubanoreka

4 KPUCTAUTUICCKUX PEIIETOK 1 13.09.2023 [IOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel o teme «IloBTopenue

) U yriyOJieHue 3HaHUI OCHOBHBIX pa3/esioB Kypca 8 1 18.09.2023
KJ1acca
Knaccudukanust XuMUueCcKuX peakiufii 1mo

6 a3JIMYHBIM Npu3HaKkaMm. OKUCIUTENBHO-BOCCT 1 20.09.2023 bubmorexa §1
p p ' ' o LIOK https://m.edsoo.ru/00adbcb0
peakiuu

bubnuoteka

7 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU 1 25.09.2023 ITOK https://m.edsoo.ru/00adcade §1

8 [ToHsITHE O CKOPOCTU XUMHUUYECKOM pEaKInu. 1 27 09.2023 bubnuoreka $3
[ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX PEAKITHIX R LIOK https://m.edsoo.ru/00adbe9a
[TonsiTre 0 XUMUYECKOM paBHOBecHH. DaKTOPHI,

9 BIIUSIIOLIME HA CKOPOCTh XUMUYECKOM peaKiuu 1 1 02.10.2023 bubmorexa §5

IIOK https://m.edsoo.ru/00adc28c

MOJIOKEHNE XUMUYECKOTO PABHOBECHS

10 Teopus 3MEKTPOIIUTUUECKON JUCCOLHAIIH. 1 04.10.2023 bubnmnoreka $6

CunpHbI€ U cllabble IEKTPOIUTHI

LIOK https://m.edso0.ru/00adcd68




bubanoreka

11 HoHHbIe ypaBHEHUS peakLuit 09.10.2023 LIOK https://m.eds00.ru/00add448 §9
XuMHYECKHE CBOMCTBA KUCIIOT M OCHOBAaHUM B
12 CBETE MPEACTABICHUHN 00 IEKTPOTUTHICCKON 11.10.2023 bubsmorexa
HCCOMHALIH LIOK https://m.edsoo.ru/00add5d8
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEJICTABICHUIA 00 IEKTPOIUTUICCKOM 16.10.2023 bubsmorexa
JS—— LIOK https://m.edsoo.ru/00add8b2
. bubnuoreka
14 [TonsiTre 0 TUAPOIH3E COJICH 18.10.2023 LIOK https://m.eds00.ru/00add9d4 §15
15 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 23.10.2023 E[I/glgp;](g;;a;/m eds00.ru/00addd12
16 [TpakTudeckas padora Ne 1. «Pemrenue 25 10.2023 bubnuoreka
9KCIIEPUMECHTAJIBHBIX 3372 T ITOK https://m.edsoo.ru/00addbfa
KonTpoasnas padora Ne2 o teme
17 «DIEKTPOTUTUICCKASI TUCCOIHAIINS. X UMUICCKHE 30.10.2023 bubmmorexa
PEaKIIH B paCTBOPAX» ITOK https://m.edsoo.ru/00addecO
OO0m1as XxapakTepuCTHUKa rajJoreHOB. XUMUUYECKHE bubnuoteka i
18 CBOMCTBa Ha PUMEPE XJIOpa 13.11.2023 LIOK https://m.edsoo.ru/00addfe2 312-13
Xnoposogopoa. ConsiHas KHCIOTa, XUMHUECKHE bubnuoTeka i
19 CBOWCTBA, MTOJIyYCHHE, IPUMCHEHNE 15.11.2023 LIOK https://m.edsoo.ru/00ade104 314-15
20 [TpakTnueckas padota Ne 2 o reme «llonydyenue 20.11.2023 bubnuoreka
COJISTHOM KUCIIOTBHI, U3yUeHUE €€ CBOMCTB o IHOK https://m.edsoo.ru/00ade348
21 BbraucieHus mo ypaBHEHUSM XUMHYSCKUX 99 11.2023 bubnuoTeka
peaxIuii, eCIu OJUH U3 PEareHTOB J1aH B U30BITKE o IIOK https://m.edsoo.ru/00ade488
22 OO61as xapakTepucTHKa 3JeMeHTOB VIA-rpymnibt 27.11.2023 bubmorexa §17

IIOK https://m.edsoo.ru/00ade64a




AnnorponHbie MoauUKauu cepbl. HaxoxaeHue

N . bubnmoreka
23 CepbI 1 €€ COeMHEHMUIE B IPUPOJE. XUMHUECKUE 29.11.2023 ITOK https://m.edsoo.ru/00ade64a §18
CBOICTBa cepbl
24 CepoBogopoji, cTpoeHHE, (PU3HUECKUE U 04.12.2023 bubnmoreka §19
XUMHYECKHE CBOMCTBA o ITOK https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE U bubnuoTeka i
25 XMUMHUYECKHE CBOMCTBA, TPUMEHEHUE 06.12.2023 LIOK https://m.edsoo.ru/00adea28 320-21
XUMHUUECKUE PEAKINH, JIeKAIIe B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIYy4eHUs CePHOI 11.12.2023 bubnuoreka
KUCIIOThI. XUMHUUYECKOE 3arpsi3HEHHE OKPYKaIOIIeH o LIOK https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSMU CEPhI
Brluncnenue MaccoBOM 101 BBIXOAA MPOAYKTA bubnuoreka
27 peakiuu 13122023 LIOK https://m.edsoo.ru/00adec8a
28 26}11;1;1 XapaKTePUCTHKA SJIEMEHTOB X)A-rpynnm. 18122023 EubmoTeka -
30T, PACPOCTPAHCHHE B NPUPOJIC, PH3UICCKHE U 12. LTOK https://m.edsoo.ru/00adeeat
XUMHYECKHE CBONCTBA
AmMHak, ero pu3nveckrue 1 XMMUYeCKHe CBOMCTBA, bubnuoreka
29 MOJIyYeHUE ¥ TPUMEHEHHE 20.12.2023 LIOK https://m.edsoo.ru/00adf004 324
30 [Tpaktnyeckas padora Ne 3 o teme «Ilonyuenue 25 12,2023 bubnuoreka
aMMHaKa, U3y4YCHUE €ro CBOMCTBY o LIOK https://m.edsoo.ru/00adf180
A30THas KUCI0Ta, €€ (U3nuecKue U XUMUYECKUe bubnuoreka
31 CBO¥CTBa 27.12.2023 IIOK https://m.edsoo.ru/00adf306 327
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
32 KayecTBE MUHEPAJIbHBIX y100peHuit. XuMuueckoe 10.01.2024 bubnuoreka
3arpsi3HEHUE OKPYKaIoIIel cpebl COSTUHEHUSIMU R [IOK https://m.edsoo.ru/00adf518
a3oTa
33 ®Docop. Oxeun pocdopa (V) u pochopras 15.01.2024 | Pro/moTeKa §29-30

KHUCJIO0Ta, (I)I/IBI/I‘-ICCKI/IG U XUMHWYCCKHEC CBOﬁCTBa,

LIOK https://m.edsoo.ru/00adf68a




MOJTyuyeHue

Hcnonb3oBanue GocdaTtoB B KauecTse

bubauoreka

34 MUHEpaIIbHBIX ynoOpeHuii. 3arpsi3HeHHnE 17.01.2024 LTOK https://m.edsoo.ru/00adfc20
NPUPOIHON cpeabl hocharamu
Yriepon, pacupocTpaHeHrue B IPUPO/IEL, bubnuoTeka i
35 bu3nUecKkre ¥ XUMHYCCKHE CBOMCTBA 22.01.2024 LTOK https://m.edsoo.ru/00adfd9c 331-32
OKCE/I,Z[BI yriaepoaa, ux pu3nIecKue U XUMHICCKHE Eubimtorexa
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBI3aHHEIC C 24.01.2024 ) §33-34
LIOK https://m.edsoo.ru/00adfebe
okcuoM yriepona (IV)
. bubnuoreka
37 VYroibHast KUCIOTA U €€ COlIn 29.01.2024 LTOK https://m.eds0o.ru/00ae006c §35
[TpakTuueckas paborta Ne 4 o reme "llonydyenue
38 YIIIEKUCIIOro ra3a. KadecTBeHHast peakius Ha 31.01.2024 bubmorexa
.o o ITOK https://m.edsoo.ru/00ae027e
KapOOHaT-HOH
39 [TepBoHaYaIbHBIC MOHATHS 00 OPraHUYCCKUX 05.02.2024 bubnunoreka
BEIIIECTBAX KaK O COCJAMHCHUX yriepoaa R LIOK https://m.edsoo.ru/00ae054e
. bubnuoTeka
40 KpemHuii u ero coequHeHus 07.02.2024 ITOK https://m.eds00.ru/00ae080a §37-38
[Tpaktuueckas padora Ne 5. Pemenne
41 AKCIIEPUMEHTANIBHBIX 3aj1a4 Mo TeMe «BaxkHeinme 12.02.2024 bubmotexa
p A o LIOK https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHCHUS
42 KonTposbnas padora Ne3 o reme «Baxuelinme 14.02.2024 bubnuoreka
HEMETAJIIBI U UX COEIUHEHUI T IHOK https://m.edsoo0.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUISCKUX JICMEHTOB
43 — MeTaJI0B. MeTalllTnyecKast CBsI3b 19.02.2024 bubnuoreka §39-40

METAJINYECKask KPUCTAIUTMYECKAs PEeIIETKA.
duznueckre cBONMCTBAa METAJLIIOB

IIOK https://m.edso00.ru/00ae103e




XUMHYECKHE CBOMCTBA METAJIOB.

bubanoreka

44 DNEKTPOXUMHUYECKHUI Psijl HANIPSDKEHUH METaJLIOB 21.02.2024 LIOK https://m.edsoo.ru/00ae1156 341
OO61mue criocoOb!l moaydeHus: MeTayuioB. CIIIaBbI.
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUAX bubanoreka
45 peaKIMii, €CJIM OJMH M3 PEarcHTOB COACPIKHT 26.02.2024 ITOK https://m.edsoo.ru/00ael156 §42
pUMECH
46 |1 . 28.02.2024 | PHOmmoTEKa
OHATHE O KOPpO3HH MCTAILIOB o ITOK https://m.edsoo0.ru/00ael278
47 [{emounbIe METAIITBI 04.03.2024 bubsmotexa §43
o LIOK https://m.edsoo.ru/00ael14b2
bubnuoreka
48 OKCHUJIBI U TUAPOKCUIBI HATPUS U KAJIUS 06.03.2024 ITOK https://m.eds00.ru/00ae14b2 §43
[[lenoyHO3eMeNIbHBIC METAIIIBI — KAIBIIUN U bubnmmoreka
49 MarHHi 11.03.2024 IIOK https://m.edsoo.ru/00ae15e8 344
N bubnuoreka
50 Baxneiime coenMHEHNS KaIbIUI 13.03.2024 ITOK https://m.eds00.ru/00ae15e8 §45
51 O00011eHNEe U cUCTEMATH3AIlNs 3HAHUH 18.03.2024
. . bubanoreka
52 KécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 20.03.2024 ITOK https://m.edsoo.ru/00ae1886 §45
53 [TpaxTrueckas padota Ne 6 o reme "KéctkocTh 01.04.2024 bubnuoreka
BOJIbI U METOJIbI €€ yCTpaHeHHs" o ITOK https://m.edsoo.ru/00aelae8
54 |A i 03.04.2024 | DromuoTexa $46
JTEOMHEHH o LIOK https://m.edsoo.ru/00aelc64
. bubanoreka
55 AmMdoTepHbIE CBOMCTBA OKCHA U THUIPOKCHUIA 08.04.2024 ITOK https://m.eds00.ru/00ael1c64 §47
bubanoreka
56 Kenezo 10.04.2024 §48

LIOK https://m.eds00.ru/00ae1d86




Oxkcuapl, THAPOKCUIBI U conn kene3a (I1) u xenesa

bubanoreka

S7 D) ! 15.04.2024 LIOK https://m.edsoo.ru/00ae35e6 349
58 O00011eHre U cUCcTEMaTU3ALNS 3HAHUI 1 17.04.2024
[Tpaktuueckas padora Ne 7. Pemenne
59 AKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BakHeimme 1 22.04.2024 bubsmorexa
p A o LIOK https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruucienus no ypaBHEHUSIM XUMHYECKUX
60 peakiuii, eciii OJIMH U3 PEarcHTOB JaH B U30BITKE 1 24.04.2024 bubnmoreka
WIN COJICPKHUT PUMECH. BBIUUCIICHHSI MACCOBOA o LIOK https://m.edsoo.ru/00ae1750
JIOJTM BBIXOJ1a TIPOJYKTA PEAKIIUU
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 29.04.2024
62 KonTpoabsHnas padora Ne4 o teme «Baxueriue 1 06.05.2024
METAJLTBI U MX COCTUHEHUS
BenectBa 1 maTepuanbl B IOBCEAHEBHOW KU3HU bubanoreka
63 YeJIoBeKa 1 08.05.2024 ITIOK https://m.edsoo.ru/00ae3f50
. bubanorexa
64 XUMHYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl 1 13.05.2024 ITOK https://m.eds00.ru/00ae4270
bubnuoTeka
65 Ponp xumuu B pemieHnn SKOJ0TUUECKHUX MpodieM 1 15.05.2024 [TOK https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O60011I€HNE U CUCTEMAaTU3alINs bubnuoreka
66 3HAHUU 1 20.05.2024 ITOK https://m.edsoo.ru/00ae0d0a
Pe3epBHbIit ypok. O600111€HNE U CHCTEMAaTU3alNSs bubnuoreka
67 3HAHUH 1 22.05.2024 LIOK https://m.edsoo.ru/00adb33c
PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTHU3aIIHS bubnmoreka
68 3HaHUI 1 23.05.2024 ITOK https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYEHUKA

» Xumus, 8 knacc/ Pygsuruc I'.E., ®enpnman @.I'., Axkumonepnoe obuiectBo «M3narensctBo «IIpocBemnienue
» Xumus, 9 xknacc/ Pyasuruc I'.E., ®enpaman @.I'., AkiinonepHoe o61mectBo «M3natenscTBo «lIpocBemieHuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

Xumus : ypoku B 8 kinacce : mocobue anst yuurens /H. H. 'apa
Xumusi. Ypoku B 9 kiacce : mocodue mis yuurtens /H. H. I'apa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



