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HOACHUTEJBHAA 3AIINCKA

Pabouas nporpamma no xumuu s 8-9 kimaccoB coctaBieHa nmo ®I'OC
OOO mpuka3 MuHnuctepcTBa mnpocBemieHus: Poccuiickoit ®enepaunu  OT
31.05.2021 Ne287 «OO6 yrtBepxaeHud GeAaeparbHOrO TOCYJAPCTBEHHOTO
00pa30BaTEeNpbHOTO CTaHAApTa OCHOBHOTO OOIIEro 0oO0pa3oBaHMsS», a TaKke
benepanbHOl paboyelt mporpaMMbl BOCITUTAHUS.

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTPAMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBarteNbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T MPEACTABICHUE O LENAX, OOLIEH CcTpaTeruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, YCTaHaBJINBAECT 00s3aTeNIbHOE IPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HU3YYEHHS] XHUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOCHHOCTEM  OOyuaroluxcs, OIpeaeasieT BO3MOXHOCTH IpeaMera  JUls
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
IporpamMMbl HA YPOBHE OCHOBHOT'O OOLIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE LIEJIeH M3YUeHUs NMPEAMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENIbHOM JESITENbHOCTH OO0YyYarolerocss Mo OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM il (OPMHUPOBAHMUS MHUPOBO33PECHUS
oOy4aronierocsi, €ro MpeACcTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAaXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHYECKOM,
MUIIEBOIN U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOy4YaromMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW  JIESITeNIbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



3HAKOMUT CO CHEeU(UKON HAYYHOrO MBIIUICHUS, 3aKIa/IbIBA€T OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
COJIepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPEAEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEICTABICHUN
pPa3HOr0 ypOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSSA (DPYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHON NPHUPOAbI, IIEHHOCTHOTO OTHONIEHUS K HAYyYHOMY 3HAHHUIO H
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKalomuid MUpy,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POPMHpPOBAHME 3HAHWM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.



3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXHEHUIIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJOKEHUM,
JIOCTYIIHBIX 000OIIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKd, B
NPUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATEIIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE PUOOPETU TaKUE 1IEIH, KaK:

— (¢dopmMupoBaHHE WHTEIUICKTYaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh  OOy4YeHUsI Ha CHUCTEMaTH4YeCKOe MpUOOIICHUE
oOy4Jarommxcsi K CaMOCTOSITEJIbHOW TO3HABATEIBHON JIESITEILHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCI€ YMEHUW OOBSICHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHUU
XUMUH, TPUMEHSATh HMX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (opMupoBanne y oOydaromUXcsd TyMaAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJis BBIPAOOTKH IKOJIOTHYECKHU
1[eJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(MIIsi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBanusi, cocrtabisier 133 vaca B 8 kimacce — 67 gacos (2
yaca B HEZIeIN0), B 9 kiacce — 66 yacoB (2 yaca B HE/IEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuectBo BemectBa. Moab. MonsipHass Macca. B3auMocBs3bp koindecTsa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Knaccubukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB pA3ENICHHs] CMECE: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



NOJIyYeHHUs] KUCIopoda B JabopaTOpuu W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBa BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B XKU3HU 4YelloBeKa. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHME C o0pa3laMu OKCHIIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PAClNO3HABAHME W HU3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BELIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJEeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB pAa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOIO0 METajla IPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JEMEHTA Mo ero noyoxeHuro B [lepuoanyeckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliiy pasioKeHUsl, COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaTbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYeCcKUX peakluid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUYECKUE PEAKIH, TEPMOXUMHUUECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW pEaKUMU M MOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUsI pPEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpOLEcca JUCCOLMAIMM KHUCIOT, IIEJIOYeHd U COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, NOJy4YEHUE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3MUeCKue W XUMHUYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl M €€ COCIUHEHUN B MNpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCICHHS. A30T, paCOpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHHE OKPYKAIOIIeH Cpe/ibl COCTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX YI0OpEHUN.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupoje. OKCUbl yriieponaa, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza riao0anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coiu, X PU3NUecKue U XUMHYECKUE CBOICTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHWYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaxX, OCNIKaxX, YIIIeBOJax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemuus (IV) u kpemuueBo#t kuciaore. CHUIHMKATHI, UX HCIOJb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4EHUE XHUMHYECKHX CBOMICTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOocHOpHBIX yA0OpeHUl, MoayyeHue,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoIIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpAHUE, paclo3HABAHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTraymndeckasi CBsi3b U
METAJJIMYECKasi  KpUCTA/UIMUECKass  pemeTKa.  ODIEKTPOXUMUYECKUH  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kauusg. [IpuMEHeHHe IIEeNOYHbIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXoXJeHue B npupoze. Gusnveckue 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuuda. Baxseiimme coeauHeHUs Kaiblus (OKCUI, TUIPOKCHI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amOMUHUSA. AMGPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepnoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOW (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHUCIOPOIE
(BO3MOXHO  HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHusi, KaJblMs, aJlOMUHUS, LIMHKA, JKeJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUIPOKCHJIA LIMHKA, pEIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BakHeiiine
METaJUIbl U UX COCAMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmnuie ceazu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENo, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3WYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAIOTCS B XOJie OOYyYEeHHs] XUMHUU B €IMHCTBE Yy4eOHOU H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIIMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XWUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce ITOM Yy4eOHOU MEsITEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJCTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHWIO, TPOCKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUYECKOMY U3YYCHUIO TPOQECCUil U Tpyia pa3IudHOTO PoJa,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYaIIHIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJeM M IMyTell MX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUSI MHUPOBO33PEHUS OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHUS 1711 OOBSICHEHUS OT/ICIBHBIX (P)AaKTOB W SBJICHHM, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMHu4eckas (opMmysia W ypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 Pe3yJNbTar, POopMyIHpOBaTh 0000IIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpPMallMd U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIIIOJIHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyulecTBy  oOCyXgaemMoill  Tembl, (OpPMYyJIUpPOBATb  CBOM  MpPENJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3YNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIIEPUMEHTa (1ab0paTOpHOTO OIbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Y4yéTa OOLIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENEHATh LU JACSITeNbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QJITOPUTM  JEHUCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIMHU PA3JIOKECHUS, PEAKIUU 3aMELICHUS, PEaKIUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PACTBOP, MaccoBas JOJs BEIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJieHHS (opmyl
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo JIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/IAsi OMMCAHUE IPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMaTU3alNI0, KIACcCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 W3Yy4YCHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN );

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBIICHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTanu3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAUIMYECKas pEmETKa, KOPpPO3Hs METAJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJIsl COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbichn Ilepmogmueckoro 3akona [[. WM. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpPbIE MMEITCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUUN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIECHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paTOpHBIM  OOOPYJIOBAaHMEM, a TaKXKe IMpaBWiIa OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPHUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 2 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 1 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Pons xumuu B bu6nunorexa LIOK
1 1 03.09.2024
JKU3HM 4eoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTne 0 MeTOaX MO3HAHUS B bubnuorexa [{OK
2 XUMUH 1 05.09.2024 https://m.edsoo.ru/ffod227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 10.09.2024 bubmmorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEM
4 YucTeie BelecTBa UI/I cmecu. CriocoObl 1 12.09.2024 bubnmorexa LIOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 Bu6 110K
. nonroTexa
5 «Paznenenune CMeceI/Iv (Ha mpumepe 1 1 17.09.2024 https://m.edsoo.ru/ff0d28c8
OUYMCTKH NTOBapEHHOM COJIN)»
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 19.09.2024 https://m.edsoo.ru/Ffod2a6e
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 94.09.2024 but6mmorekxa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
8 [IpocTeie u cnoxHbIE BELlECTBA 1 26.09.2024 https://m.edsoo.ru/ffod2a6e
bu6nunorexa LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 01.10.2024 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

3aKOH ITOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bubnunoreka LIOK

10 BaJleHTHOCTH aTOMOB XMMHUYECKHX 03.10.2024 https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB

1 OtHoOcHTENbHAS aTOMHAs Macca. 08.10.2024 bubnuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBas 107151 XUMAYECKOTO bubnuoreka [{OK

12 10.10.2024
AJIEMEHTA B COEAMHEHUH 0.10:20 https://m.edsoo.ru/ff0d350c
KonuuectBo BemecrBa. MoJib. bubnnorexa [IOK

13 15.10.2024
MognspHas macca https://m.edsoo.ru/ff0d5230

14 du3nyecKrue U XUMUYECKHC SIBICHHS. 17102024 bubnunoreka LIOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3naku u yCHOBI/Iﬂv MPOTEKAHUS 2210.2024 bubnnoreka [JOK
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHMsI MACChI BEILIECTB. 24.10 2024 bubnmnoreka HOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl B 110K

nonmoTexa

17 11.2024
petiectBa fo ypaBHeimﬂM 05 0 https://m.edso00.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Knaccudukamnms xumuaeckux

18 eaKIui (COSTMHCHHUS, PA3IIOKCHHS 07.11.2024 bubmorexa HOK
PEsE A 24 : . https://m.eds00.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 110K

nOIMOTeKa

19 SHIMKJIOICIUCT. 0606nvleH1/1e u 12.11.2024 https://m.edsoo.ru/f0d40cA
cHUCTeMaTH3aIus 3HAaHUI

20 KonTtponbhas padora Nel o reme 14.11.2024 bu6muoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) https://m.edso0.ru/ff0d4290

21 Bo3nyx — cmechk razos. Cocrtas 19.11.2024  bubmmoreka [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/ff0d40c4
https://m.edsoo.ru/ff0d4290

BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiectBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6nmoreka [IOK
22 KHCTIOpo/ia (peakiuy OKUCIICHUS, 21.11.2024 https://m.edsoo.ru/f0d4614
ropenue). [lonstue 06 okcumax
CrniocoObI MoTy4eHus KUCIopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH 26.11.2024 bubmorexa LOK
PaTop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 pEaKIIMH, IIOHATHE O 98.11.2024 bubnunoreka LIOK
TEPMOXMUMHUYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIUIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar HBHCI-EI/qu];O3 yra CIoco0bI iro 03.12.2024 bubmmorexa [JOK
P R, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[IpakTuueckas pabora Ne 3 o Teme Bu6 110K
HOJIMOTEeKA
26 «[Tomyuenue n cobnpanme ) 05.12.2024 https://m.edsoo.ru/ff0d4ae?
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bomopon — anemeHT u mpocToe 10.12.2024 bubnmnorexa [JOK
BemecTBo. Haxoxknenue B mpupoje https://m.edsoo.ru/ff0d4ddo
78 dusnveckue U XMMUYECKUE CBOMCTBA 12.12.2024 but6mmorekxa [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
but6mmoreka [IOK
29 [TonsaTue o KkucnOTaX M CONSIX 17.12.2024 https://m.edsoo.ru/F0d50d2
30 Crioco0bI moTy4eHus BOAOPOia B 10.12.2024 bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o Teme 94,12 2024 bubnmnorexa [JOK

«[lony4yenue u cobupanue BOAOPOa,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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W3yYECHHUE Er0 CBOMCTB»

Moutsipablii 00bEM ra30B. 3aKOH

bu6nmoreka [IOK

2 26.12.2024

3 ABoraapo 6 0 https://m.edsoo.ru/ff0d542e
Breruucienns o0b€Ma, KOIU4ecTBa BuG 10K

nOIMoTEKa

33 BEIIIECTBA ra3a 10 ero I/IBBCCTHO-I‘VIy 09.01.2025 https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Berancnenus 00EMOB ra3oB 1o B LIOK

nOIMOoTEKA

34 ypaBHeHI/IIO“peaKLII/II/I Ha 00H013e 14.01.2025 https://m.edsoo.ru/Ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B
DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubnuoreka [{OK

35 16.01.2025
BO/IbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstue 06 21.01.2025 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 Hacki1ieHHbIE Y HEHACHIIIEHHBIE 93.01.2025 bubmmoteka IIOK
pacTBOpbl. MaccoBas J0J1sl BelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE

38 KonTponbHnas pabora Ne2 no teme 98.01.2025 bubmmnoreka HOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d5eba
[IpakTuueckas pabora Ne 5 o teme

39 «HpI/IFOT'(')BJ'Iei{I/Ie paCTB(ipOB c ) 30.01.2025 bubmmoreka [JOK
onpeAeNEeHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d6342
PacTBOPEHHOTO BEWIECTBA»

40 Oxkcupsl: cocTaB, KacCupUKaIIUS, 04.02.2025 bubnunotexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA Eub OK

41 KUCIIOTHBIX, OCHOBHBIX U 06.02.2025 uomorexa I1

aM(OTEPHBIX OKCUIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Kiaccudukams,

bubnunorexa LIOK

42 11.02.2025
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe 1 XMMUYECKHE CBOMCTBA 13.02.2025 bubnnoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, 18.02.2025 bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHnue u XxuMHu4yeckue cBONCTBA 20.02.2025 Bu6mmoteka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Co cpeaHue): HOMEHKIATypa,
46 CH:;éIf HHOI;III/I )e;miv{ XI:/IKL;][IHITIZEKHG 25.02.2025 bubmorexa HOK
. yi ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 97.02.2025 bubnuoreka [{OK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
['eHeTnyeckas CBSI3b MEXKIY 5ub 10K
nonIMoTeKa
48 KJaccamu HveopraHI/IquKI/Ix 04.03.2025 https://m.eds00.ru/00ad9a50
COCTMHCHU I
O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
49 3HaHUI 06.03.2025 https://m.eds00.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme Bu6 110K
noIMoTeKa
" 11.03.202
50 OCHOBHHG\'I:J'IaCCBI HEOPTaHHYECKUX 03.2025 https://m.edsoo.ru/00adge1a
COCTMHCHU I
[TepBbIe MOMBITKU KIIACCHPUKAITUU
51 XUMHYECKHX AJIeMeHTOB. [loHsaTHE O 13.03.2025 bubmorexa OK
' R https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
59 IIepuoanueckuit 3aK0H U 18.03.2025 bu6muoreka [JOK

Ilepronnueckas cucrema

https://m.edsoo.ru/00ada52c¢
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XUMHUUYECKUX 3jiemeHToB J[. 1.

Meupeneena
bubnunoreka LIOK
53 [lepuoapl, rpynmnsl, OATPYIIIBI 20.03.2025 https://m.edsoo.ru/00adas2c
Crpoenune atoMoB. CocTaB aTOMHBIX bubnuoreka [JOK
54 01.04.2025
anep. N3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000I0YeK By 10K
. noInoTeKa
55 aToMoB 3JieMeHTOB [lepuoanueckoit 03.04.2025 https://m.edsoo.ru/00adasbe
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA TI0 €T MOJI0KCHHIO B bubnnoreka [JOK
56 08.04.2025
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl Pa3BUTHS HAYKH I/I HpvaKTI/IKI/I. . 10.04.2025 bubmmnoreka HOK
N. MenneneeB — y4€HbIN, I1€1aror u https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB 15.04.2025 bubmuoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
41 17.04.202
59 OFHA XHMITHCCKA CBAsh 04.2025 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMUYECKas 99 04.2025 bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnsipHas 24.04.2025 bubmmoreka [JOK
XUMHUYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CreneHb OKUCTICHUS 29.04.2025 https://m.edsoo.ru/00adae28
63 OKHUCIUTENIbHO-BOCCTAaHOBUTEIIbHBIC 06.05.2025  bubmuoreka [IOK
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https://m.edsoo.ru/00adb076

peakiuu
bu6nmoreka [IOK
64 OKHUCITUTENN U BOCCTAHOBUTEIHU 1 13.05.2025 https://m.edsoo.ru/00adb076
bubnunoreka LIOK
65 HToroBast KOHTpOJIbHAs paboTa 1 15.05.2025 https://m.edsoo.ru/00adbAg6
PesepBHrlil ypok. O0001IEHIE U
66 CI/ICTIe)MaTI/I?,Zp us 3HaHI/II;Iu 10 TEME « 1 20.05.2025 Bubmorexa HOK
a T https://m.edsoo.ru/00adb33c
Crtpoenue aTomay
P i . 0000
67 cﬁﬁiiﬁﬁlﬁp o 3HaI;)HI;II ﬁffefie 1 22052025  Prommorexa HOK
I o https://m.edsoo.ru/00ad9ch?2
«XHUMHYECKUE CBA3ZN
OBUIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
ara uuppoBbIe
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTejbHbIE
padoThI padoTshI
pecypcsbl
[leproanueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMUYECKUX emeHToB /], U. 03.09.2024  https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX IIEMEHTOB 1 bubmmorexa [JOK

R 05.09.2024  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX NMEPUOIOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEILECTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPUCTAIITINYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

5 «IToBTOpEHUe U yriybaeHne 3HaHUH 1 1 17.09.2024 https://m.edso0.ru/00adb33c
OCHOBHBIX Pa3/IeNioB Kypca 8 KIaccay e

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHbBIM IIPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHSITHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PAIIIH. 24.09.2024  https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEaKITUIX
[ToHATHE O XUMUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIIONTNE 1 bubmmorexa [JOK
P ' PR, BAOM 26.09.2024  https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKON PEaKIH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

o peakiuu 01.10.2024  https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble bubmoreka LOK
A HHatH. 03.10.2024  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMoHHbBIE YpaBHEHUS peaKil bubmaorexa LIOK
P peaxt 08.10.2024  https://m.edsoo.ru/00add448
XHUMHUUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHMI B CBETE MPEACTABICHUIN bubnuorexa [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
JIUCCOLIUALIAN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPENCTABIEHHUHA 00 bubmiorexa IJOK
pel 5 15.10.2024  https://m.eds0o.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 ITonsaTue o ruapoOIN3€E CONEH Bubmorexa ITOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
O0001IeHre U CUCTEMAaTU3aIHS
15 3HaHUM «DIEKTPOIUTUYECKAS bubnuotexa [JOK
aucconuanus. XUMHUECKHUE PEAKINH 22.10.2024  https://m.edsoo.ru/00addecO
B pacTBOpax»
KonTponbnas padota Ne2 o teme
16 «DINEKTPOIUTHUECKAS TUCCOIIUALIUA bubmorexa LIOK
P A HHat 24.10.2024  https://m.edsoo.ru/00addd12
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
[IpakTnueckas padora Ne 1.
17 «Penrenne skcriepuMeHTAIBHBIX bubmaorexa LJOK
p 05.11.2024 | https://m.edsoo.ru/00addbfa

3a1a4»
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OO01mmas XxapakTepuCTHKA TaJIOTCHOB.

18 XUMHUUECKHE CBOMCTBA HA IPUMEDPE Eubmorexa ITOK
PHMED 07.11.2024  https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 nggqecfng CEOﬁCTBa MHOJIyUYEHHUE Eubmorexa ITOK
> HOIYH ’ 12.11.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «IToydeHue COJITHON KUCIIOTHI Bubmorexa ITOK
i . . ’ 14.11.2024  https://m.edso0o.ru/00ade348
M3Y4YCHHE € CBOMCTBY
Bbruunciienus mo ypaBHEHUsIM
21 XUMHAYECKHUX PEAKIIUI, €CIIU OQUH U3 bubmiorexa IJOK
pearia, s 19.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmst 21.11.2024  https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmoreka [IOK
B IIpHpo/ie. XUMUYECKHE CBONCTBA 26.11.2024  https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoiopo/1, CTpOEHHUE, bubnmnorexa [JOK
(dbu3MYecKre U XUMHUYECKHUE CBOMCTBRA 28.11.2024  https://m.edsoo.ru/00ade802
Oxkcunsnl ceprl. CepHas KHCIIOTA,
25 (pmni[emnl; u XI/II\IZI/I‘ICCKI/IC bubmmorexa [JOK
. 03.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJIYYEHUS CEPHOU KUCIOTEI bubmmorexa LOK
ya P ' 05.12.2024  https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arps3HEHNe
OKpY>Karollen cpesibl COEAUHEHUSIMHU
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cepsl

Brrancnenune maccoBoit JOJIM BBIXOJa

bu6mmoreka [IOK

27
IIPOJYKTa peakLuu 10.12.2024  https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTUKa SJIEMEHTOB

98 VA-rpynmsl. A30T, bubnmoreka [JOK
pacIpoCcTpaHEeHUE B IIPUPOJIE, 12.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nyueckrue 1 XuMUYeCcKre CBOMCTBA
AMMuak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MTOYYCHUE U bubmorexa LHOK

> HOIYH 17.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[lomy4yeHre aMMuaKka, U3y4eHUE ero bubmorexa LHOK
1 St 19.12.2024 https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bu6mmoreka [JOK
XUMHUYECKHE CBOICTBA 24.12.2024  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpenuii. XuMudeckoe bubmorexa HOK
YAOOP ’ . 26.12.2024  https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
®docdhop. Oxcun dochopa (V) u

33 (pocg)o pHas{ KI/I?JI((I))Ta (b<p§3n(qelme " bubmmorexa [JOK

P . 09.01.2025  https://m.eds00.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHHE
Hcnonb3oBanue GpocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOTHON CpPEAbI 14.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu

35 VYriepon, pacnpocTpaHeHUE B bubmuorexa [JOK
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npupoe, GU3nIecKue U XUMUICCKUE 16.01.2025  https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxcupl yraepoaa, ux pusnueckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJOTUYECKHEe MPOOIIEMBI, 21.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCIOTA U €€ CONn bubmorexa HOK
23.01.2025  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnnorexa [HOK
KauecTBenHnas peakuus Ha kKapOoHaT- 28.01.2025  https://m.edsoo.ru/00ae027e
HoH"
[lepBoHayanbHbIE TOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O bubmorexa [JOK
P 30.01.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepo/ia
40 KpemHuuii u ero coeuHeHUs bubmmorexa LHOK
P 04.02.2025  https://m.edsoo.ru/00ae080a
ITpakTryeckas pabora Ne 5. Pemenue
41 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnorexa [JOK
«Baxueime HeMeTaTbl U UX 06.02.2025  https://m.edsoo.ru/00ae0bf2
COCTUHCHHU S
KonrtponsHas padora Ne3 o reme
42 «BaxHeinme HeMeTaJTbl U UX bubmorexa [JOK
11.02.2025  https://m.edsoo.ru/00ae0e18
COCIUHCHH S
OO01mas XxapakTepuCTHKa XUMUYECKUX
43 3JIEMEHTOB — METAJLIOB. bubnuotexa [JOK
Merannunueckas CBs3b U 13.02.2025  https://m.edsoo.ru/00ae103e

MCTAJUINYCCKAA KpUCTAJIJIIMICCKaA
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pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmaorexa ITOK
p N AR 18.02.2025 = https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIJIOB
OO6mmwme crmocoOb! MOTyYeHUS
merauioB. Crurasel. BeruuciieHus 1o
45 ABHEHUIM XMMHYECKUX PEAKIIUU Bubmorexa ITOK
P PCAKIIH, 20.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
MIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB Bubmorexa ITOK
PP 25.02.2025 | https://m.edsoo.ru/00ael278
bu6mmorexa [IOK
47 [enoumbie MeTaner 27.02.2025 | https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunorexa [JOK
KaJTus 04.03.2025  https://m.edsoo.ru/00ae14b2
49 [IlenouHO3EeMeNbHBIE METAIUIBI — bubnunorexa [JOK
KaJablIM¥ U MarHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefMHEHNUA KaJIbIUA bubmmorexa LHOK
s t 11.03.2025 | https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3 AU
3HAHUNI 13.03.2025
59 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS 18.03.2025  https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOABI M METOJEI €6 bubmmorexa LOK
" A A 20.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 ATFOMUHMI bu6mmoreka [IOK



https://m.edsoo.ru/00ae1156
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

01.04.2025  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOWCTBA OKCHIA U bubnnoreka [HOK
TUAPOKCH]IA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Aeneso 08.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnmoreka [JOK
(1) u xene3a (1) 10.04.2025  https://m.edsoo.ru/00ae35e6
O00011IeHNE U CUCTEMATU3AIUS
58 https://m.edsoo.ru/00adb33c
sHamHmii 15.04.2025
[IpakTuueckas pabora Ne 7. Pemenue
59 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeinme MeTaIbl U UX 17.04.2025 @ https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
50 peareHToB J1aH B U30bITKE WIIN bubnnorexka [JOK
COJIEPKUT NMpHUMeCH. Brruncnenus 22.04.2025  https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIX0JIa MPOIYKTA
peakiuu
O06o00611eHre U cucTeMaTH3aus
61 i B https://m.edsoo.ru/00adb33c
3HaHUU 10 TeMe «BrrancneHus 24.04.2025 p
KOJIMYECTBa BEIIECTBA
Kontponbras paboTa 1o pazaery
62 B i https://m.edsoo.ru/00adb33c
«BaxHel1me KIacchl METaJIBI U HE 29.04.2025 p
METaJIJIbl U UX COCTUHEHUS
BemecTBa u maTepuaisl B
63 no;l:e HEBHOM )KI/II)SHI/I YeloBeKa bubmmorexa [OK
A 06.05.2025  https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOe 3arps3HeHUe 1 bubnmoreka [JOK
OKpY>Karolen cpeibl 13.05.2025  https://m.edso0.ru/00ae4270

65 Ponb xumuu B perieHun 1 bubnunoreka [HOK
IKOJIOTHYECKUX TPOOIEM 15.05.2025  https://m.edsoo.ru/00ae4270
Pese 7 . O6001eHne

66 CI/I(SJTI;:;:;II/II/IBZP zi{( 3HanPII>'IHI H(P)Iie;[laM» 1 Bubmaorexa ITOK

. 20.05.2025 | https://m.edsoo.ru/00ae0dOa
Mertannel», « HemeTanmbny
OBIIEE KOJIMYECTBO YACOB I10 66

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemienner

* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnronepHoe obiectBo «M3naTensctBo «IIpocBemieHne»

tabnuupbl: [leproauyeckas cucrema xumudeckux sinemeHnToB /. Y. Menneneena,
Ta0JMIa pACTBOPUMOCTH, ANEKTPOXUMUYECKUN P HANPSIKEHUS METAJIIIOB
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-OI"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -
Metoanyeckoe-nocobue-mis-yuntens.pdf
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/  https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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