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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepanbHOi paboueil MporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIICNIMK TpPernoJaBaHus ydyeOHOro mnpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepanmm.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOUIeH cTpareruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MpEAMETHOE COJIEpKaHHUeE,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pesynbTaTam 00y4eHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOW JCATECIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUWE XUMHUH CIY>XUT OCHOBOM Juisi (OPMHUPOBAHMUS MHUPOBO33PECHUS
oOydJaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dhopMupOBaHUsI KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEICKUX YMEHUN, HEOOXOIMMBIX KakKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMUT CO CHEHU(UKOW HAYYHOrO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIfA1a HA €JUHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHHe 00YUYarOITUXCS.

JlaHHbIC HamMpaBlICHUS B OOYYCHHH XUMUU OOCCIICUMBAIOTCS CICIIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHUE OOYYalOIMMHUCS CHCTEMBI IMEPBOHAYATIBHBIX TMOHATHUM XWUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYeCKON XUMHUH.

CtpykTypa cojiepKaHus MpOrpaMMbl IO XMMUU CPOpPMUpOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPUHIUITY
IIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKOW JUCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOTO ITPUMEHEHUS U MOJIYUYCHUS U3YYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHHUS B Hayke. M3yueHne XMMHUM NPOUCXOJIUT C MPUBJICYECHUEM 3HAHUU W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (DOpMHUpPOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUII MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K
HAay4YHbIM METOJaM MO3HAHUS NPU W3YUYEHUH BEIIECTB U XMMUYECKUX PEAKLHH, B



(GbopMUPOBAHNY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4€OHO-
NO3HABATEJIbHON U y4eOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBHUII
0€e3011acHOro OOpaleHHsI C BELIECTBAMU B IIOBCEHEBHON KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUpOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM IO3HABATEIIbHOM JIE€ATEIbHOCTH, HAy4YHbBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3JINYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmEeld (QYHKIUOHAIBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYAIOIEr0o MHUpa, MCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE NMPU H3YUYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B MOBCEITHEBHOM KU3HU U TPYAOBOU
NesATEIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeco00pa3HOro MOBEAEHUS B ObITY M TPYJOBOM JEATEIBHOCTH B LEJISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOJTHON CPENIbI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOGUis U HAMpPaBIEHHOCTU AANbHEHIIETO
oOyueHus.

[lenn m 3amauum y4eOHOro mnpeaMera COOTBETCTBYIOT LIENIAM M 3ajayam
BOoCHHUTaHUA B miKoje. CoaepxaHue yueOHOro mpeaMeTa ClioCOOCTBYET pa3BUTHIO
KJIIOYEBBIX KOMIIETEHUMH YYEHHMKOB, YKa3aHHBIX B pabodeil mporpamme
BOCITUTaHUS.

Metonbl 0Oy4eHMSI W OIEHKM 3HAHUW YYHUTHIBAIOT WHAMBUAYaJbHBIC
OCOOEHHOCTH ydalIUXCi M  CIOCOOCTBYIOT (OPMHUPOBAHUIO IIEHHOCTHBIX
OpHUEHTALM, TPETyCMOTPEHHBIX B pabouel mporpaMMe BOCIUTAHUS.



OO11ee 9ncio 4acoB, OTBENEHHBIX IS M3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmiero o6pa3zoBanusi, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUSA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. (PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAsE aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COETUHEHUN.

Pu3NYECKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEeaKIUil (COeTUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBuiIamMu paboThl B JJaOOpaTopuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3UecKuXx CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYHU, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHWLIAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOJGHWE W  ONHMCAHME  PE3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MAacChl, CO3/JaHHE MOJIEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxkHelue npeacTaBuTe/ I HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B mpupone, (pusmueckue M XUMHUYECKHE
cBoiictBa (peakuuu TropeHusi). Oxkcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] Kuclopoda B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢(deKT XUMHUECKONW peaklnd, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBoputesb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BElIeCTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpo/i€ U B KU3HU 4YelIOoBEKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuasl. Knaccudukanus
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHne okcuaos.

OcHoBanus. Krnaccupukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. DU3NUECKHME U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn aktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIoT.

Conu. HomeHnknarypa coneil. @U3nyeckue U XUMUYECKHE CBOMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE CONEPKaHUS KUCIOPOAa B BO3AYyXE, MOJIYyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHCIOPOJa, HaOIoaeHne
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHMUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCU0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HABaHHE M U3YYECHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuyoM meau (II) (BozmoxxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBl C METaNIaMU (HATPUEM H
KaJIbl[u€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCJIOT U LIENOYEH, U3YUEHNE B3aUMOAECHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ META/UIAMU, PEAKIUi
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHMYECKUX COETUHEHUID.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBfA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAUMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE U IIEJIOYHO3EMENbHbIE METaJLIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. Menaeneea. Koporkonepuoanas u JiuMHHonepuoanas popmel [lepuoauueckoi
cucteMmbl xumudecknx snemeHToB Jl. M. MengeneeBa. Ilepuonbl W TpyIiibl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TMepBbIX 20 XUMUYECKHUX DIJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (THoJisipHass M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. FIOHHAs CBA3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICCTBHE
IUAPOKCUIA LMHKA C pPACTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHM XUMHHM B 8 Kilacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TIOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoaudHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHHE BEIIEeCTBa, Ta3, (U3MYECKHUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
MCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognueckuii 3axoH. [lepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEeMEHTOB B Ilepmomumueckoit cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
W COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHUIO KaTaiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE O XMMHUYECKOM paBHOBeCcUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pPEaKIMU,  DJICKTPOHHBIM  OaylaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIMTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUi €  HUCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE NPEICTABICHUNA 00 3IEKTPOIUTUUECKOMN TUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBL. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura M ajnmasza), CIOKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), IPOBEJIECHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHMs] peakuid HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHUil (FOpEeHue, pEeaKkuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HABaHME HEOPraHMYECKHMX  BEIIECTB C  MOMOUIbIO
KAaUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xuopooxopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M YeJIOBEKa. BakHel e X10puabl U UX HAXOXKICHHUE B
PUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEeaklMH, JIeKallue B OCHOBE
IPOMBIIIIEHHOTO CIIOocO0a IMOJIy4eHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHOM
kucaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUWM B IpUpoae. XUMHUYECKOE 3arps3HEHUE
OKpPYXaloIllel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE AOXKIAW, 3arps3HECHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIEC CTETICHU OKHCIICHUSA. A30T, paclpOCTpaHECHHUE B MPHUPOJIE,
bu3nYecKue U XUMUIecKue cBoiicTBa. KpyroBopor azora B nmpupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydYeHHe, (QU3MYECKUE U XHUMHYCCKUE
CBOMicTBa (00OmMEe Kak TMPEACTaBUTENS Kiacca KUCIOT W  CHEIUPUUIECKUE).
Hcnonb3oBaHruEe HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckne U xumudeckue cporictBa. Oxeun gocdopa
(V) u dochopnas kucnora, puznueckue M XMMHUYECKHUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEePHBIC CTCTICHN OKUCIICHUS. Y TIIEPO/I, AITIOTPOTTHBIC MO (DHUKAITUH,
pacnpocTpaHeHHE B TIPUPOAC, PU3NISCKHEe U XUMUYISCKHAE CBOMCTBA. AJICOPOITHSI.
Kpyrosopor yriepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYECKUe u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJYYCHHE W
MpUMEHEHUEe. DKOJIOTHYEeCKUe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUI0TEe3a TJ00aNBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ coiM, UX (PU3MYecKkue M XUMHUYECKHE CBOWCTBA, TOJYyYCHHE M
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CETbCKOM XO35HCTBE.

[lepBoHaUaNbHBIE TTOHSATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He(DTh),
MPOAYKTHI WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiii B OKM3HM YeJOBeKa. MaTepualbHOE€ CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYCCKUX COCTUHCHUH.

KpemHnmii, ero ¢usnyeckue W XHUMHUYCCKHE CBOMCTBA, IIOJNyYCHHE W
npumeHenue. CoenuHeHus KpeMHus B mpupojie. Oo1mure npencraBieHus 00 OKCue
kpemuus (IV) u kpemuueBoit kucinore. CUITUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHEHIMe CTpOHWTENbHBIE MaTepHallbl: KEpaMHuKa, CTEKJIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I[0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPUJI-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOACHUE MTPU3HAKA €€
MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMu a30THBIX
u pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUYEHUE
CBOICTB aMMHaka, IMPOBEACHUE KAYECTBEHHBIX pPEAKUMHA HAa HOH AMMOHHS U
dochaT-MOH W HU3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KPUCTAUIMYECKUX pEMETOK anmasa,
rpadura, (QyiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTHMBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYUYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYCHHUE MMPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJnibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawoB. OU3nyYecKnue U XUMUYECKHUe CBOMCTBAa MeTaiioB. Oommume
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKHUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouyno3emenpHblE METAUIBI MAarHMM W KAJIbLUWW: TMOJIO)KEHUE B
[lepnognueckon cucreMe xuMuueckux nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXAEHUE B pupoae. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus U



KaJibI[usl. BaxkHeiiime coefuHeHUs! KanbIus (OKCUI, TUIPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AsnroMuHUA: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXoXxAeHWE B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckon cucremMme XUuMHUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aTOMa, HaXOXJIE€HUE B mpupojac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U cosin kene3a (I1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMud METAUIOB M CIUIaBOB, UX (PU3HMUECKUMHU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
HCIIOJB30BaHNE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, MTPOLECCA TOPEHUS KeIe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA MOHBI: MarHus, KaJIbIUs, ATFOMUHUS, ITMHKA, sxene3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHMICaHWE IPOIECCOB OKpaITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnewnmme
METAJUIbI U KX COCTUHCHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas T0myCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrH4eCKux
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mesicnpeomemnuwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MpPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 WCIIONB30BAaHME KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KJIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, PacTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, npixaHnue, Ouocdepa, FKOCUCTEMA, MHUHEPATIBbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, MOJIE3HbIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpEHHE OIBbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHI0, MOHMMAaHWS 3HAYEHUs XUMUYECKOH HAyKh B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBITOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 33J]a4, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4YE€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4yeOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TOCTYNKU CBOMX TOBApHILEW C MO3UIUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM W COCTaBIIAIOIIME
OCHOBY JIJI1 TIOHUMaHUS CYIIHOCTU HAYYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOauMbIe Uil OOBSACHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBuid O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TTpodeccuii 1 Tpyaa pa3auyHoro poja,
YBOKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAHMM MO  XMMHHM, OCO3HAHHBIH  BBIOOD
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(ecCHOHATBLHOMN IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOECCUOHATILHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuUJ 0€30MaCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEIION, JJI MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIICHAYYHBIC TIOHITHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TIPOIECC, OJKCICPUMEHT U JpYyroe.), KOTOphIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE oOOecneunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBua:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
YCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHAYKTHBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMyla W YypaBHCHHUE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe TeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI TTO TIPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AMK W IPOBEIACHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OICHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpENBbL.

KoMMyHMKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Arasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHHUSI  MPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOrO COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OMNpENEICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSATENIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harboee 3pPeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3YJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCITIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepaibHOM pabouelt MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO M MPUMEHECHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTa, OCHOBaHUE, COJb, JJICKTPOOTPUILIATECIBHOCTh, CTEMECHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakinmy,
AJIpO aToMa, JIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKMCAHUU BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmysaMm, BUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCHMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATh W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoi
CUCTeMbl XHMHMYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
OOJNbIIME TEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 0011ee YMCII0 SJIEKTPOHOB U
pacrmpezielieHue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEaKIUU
BEILIECTB, M0 TETIOBOMY (D (eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIMUX XUMUUYECKUX PEAKIIHI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALEHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCIBLHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE TPUYMHHO-CIICJACTBEHHBIX CBSI3€d — JJI M3yYEHUS CBOWCTB
BEIIECTB M XHUMHUYECKUX pEaKIui, EeCTECTBEHHO-HAYyYHbIE METOJIbI
NMO3HaHUs — HAONMIOJeHNE, M3MEpPEeHHe, MOJCIHMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN 1 MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYAO0N 1 JIa00PaTOPHBIM
o0opyJ0BaHMEM, a TaKXe mpaBuilaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia M KHCIOpOJa), PUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACMO3HABAHUIO PACTBOPOB INEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWMMUYECKHMX NOHATHUN: XWMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJICEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlsi, XUMUYeCKasi CBSI3b, TEIIOBON 3PdeKT
peakiuuu, MOJb, MOJSPHBIA  00BEM,  pPacTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE paBHOBecHUE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peeTka, Koppo3usi METauioB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPEAEIbHO JOMYyCTUMAasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH W
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pasznuyaTth MOHATUSA «rjaBHasg noArpynna (A-rpynma)» U «mnoOodyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oO0Ilee 4YUCIO DJJIEKTPOHOB M paclpesielieHue HuX 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OIMHCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, MOATBEPKIAIOMNX CYIIECTBOBAHKE
TCHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKInu;

COOJTI0IaTh TIPAaBUIIA MTOJIB30BAHNS XUMUYECKOHN TIOCYI0H 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOpUI-, OpPOMUI-, HUOAMI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYNHHO-
CJICICTBEHHBIX CBSI3€H — /I U3YYCHHS] CBOWMCTB BEIECTB M XUMUYECKUX
peaknuii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB
Ne HanmeHoBaHMe pa3ie/ioB U DJIeKTpOHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanueie Tpakrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BelecTBa 1 XuMH4ecKue 15 | bubnuoreka [{OK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsatue o kucinorax 2 | bubmmnoreka HOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bubnnorexa [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJ1aCChI 1 | | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pazpnen 3. Ilepunoanueckuii 3axkoH u Ilepuoguyeckasi cucrema xumuiyeckux 3aeMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue atoMa
XUMHYECKas CBA3b.
OKucnuTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

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

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jesioB U TeM uu(ppoBbIe
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yecKkmne peakuun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 | bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO011ast XapakTepUCTHKA XUMHYECKUX 4 | bubmuoreka [OK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 brbmmorexa [TOK
) PYTHIHL- &-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 3neMeHToB VA-rpynimsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
24 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [TOK
' . Py ) poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOR 4 https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
. I 16
3.2 BaxkHelmne MeTaIbl M UX COSIUHEHHUS https://m_edsoo.ru/7412636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BermecTBa 1 MaTepuainl B 5)KH3HH YeJIOBEKa 3 bubmmorexa [JOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka KonTpoabubie  IIpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypcsl

| [Ipeamer xumun. Ponb xumuu B | bubnunoreka LIOK
’KW3HU 4ejioBeKka. Tena u BelecTBa 06.09.2023 = https://m.edsoo.ru/ff0d210c

’ IlonsaTtue o MeTo1aX MO3HAHUS B | bubnuoreka [{OK
XAMHUHU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1

3 «IIpaBuna paboThl B 1abopaTopuu 1 | bubnnorexa [JOK
npUEMBI OOPALIIEHUS C 13.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM)

4 YucThIe BEIIECTBA U CMECH. | bubmnoreka IIOK
CniocoOsI pa3aenenus cMmeceit 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

. 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6nunorexa LIOK
6 Ato 0 1
TOMBI M MOJIEKYIIBL 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XuMHUUYECKue FJIEMEHThI. 3HAKU | but6mmorekxa [IOK
(CHMBOJIBI) XUMHUYECKHX JICMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8

8 IIpocTrie U CIIOKHEIE BENIECTBA 1 bubnmorexa LOK

P 27.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmorexa HOK

P Y 04.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BeIIeCTB. XUMUYECKasi (opMyIia.

bu6nmmoreka [IOK

10
BanieHTHOCTh aTOMOB XUMHYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCuTENBHAs aTOMHAs Macca.
11 OTHOCHUTEIbHAA MOJICKYJISIpHAs bubmorexa HOK
yip 11.10.2023  https://m.edsoo.ru/ff0d323c
Macca
2 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JEMEHTA B COCIMHECHUH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuoreka [{OK
MougnsipHas macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 DdusznyecKnue U XUMUYECKHUE SIBICHU. bubmuoreka [IOK
XuMu4ecKas peakuus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBHsI IPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PeaKkui 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnnorexa [JOK
XHWMHUYECKUE YPABHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
Berunciaenus KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPaBHCHUSIM bubmorexa HOK
B P . 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHIA
Knaccudukanmst XauMuaeckux
18 eaK I/Ig (co;l VHEHUS, Pa3JI0KEHUS bubmmorexa [TOK
peardt A P ’ 08.11.2023 https:/m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIONeauCT. O600IIeHre 1 Bubnmorexa [IOK
1 AHCT- Hf 15.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubmuoteka [IOK
«BemiecTBa 1 XUMHUYECKHE PEAKIIHI 15.11.2023  https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. CoctaB

21 Bo3ayxa. Kucinopon — aneMmeHT u bubmmorexa [JOK
Ay poA 22.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
Ou3nyecKkue 1 XUMUIECKHE
CBOKMCTBA KHCJIOpO/ia (peaKkIuu bubnmnoreka HOK
22
okucienus, ropenue). [lonsitue 06 22.11.2023  https://m.edsoo.ru/ff0d4614
OKCHJIaX
CniocoObl MoTy4eHust KUCIOpoia B
23 nJabopato I/II/Ii 1} OMBIH_U'IerH(i)TI/I bubmmorexa [IOK
PATop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[TpumeneHue kucaopoa
TemnoBoit 3¢ ekt XuMUIecKoi
24 peaKkIuu, MOHSITHE O bubnunoreka LIOK
TEPMOXMMHUYECKOM YPaBHEHUU, 29.11.2023  https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX PEAKITHIX
TonnuBo (He(Th, yrojab U METaH).
25 3arpsi3HEHUE BO3yXa, CIOCOOKI €T0 bubmorexa HOK
P Ay, 06.12.2023  https://m.edsoo.ru/ff0d4c4a
MPEeA0TBpAIEHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITomydenne u cooupanme bubmmorexa [TOK
y P o 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUEHHUE €TO CBOMCTBY
7 Bonopox — anemMeHT u npocroe bubmuoteka [IOK
BelecTBo. Haxoxnenue B npupojae 13.12.2023  https://m.edsoo.ru/ff0d4dd0
duznyecKkrue 1 XUMUICCKHE
28 cBolicTBa Bojopoaa. [Ipumenenne Bubmmorexa [IOK
Aoporna. 1p 13.12.2023  https://m.edsoo.ru/ff0d4dd0
BOJZIOpOAA
29 [ToHsITHE O KHUCITOTAX U COJISIX bubmmorexa [TOK
20.12.2023  https://m.edsoo.ru/ff0d50d2




CniocoOsI 1oTy4YeHust BOAOPO/Ia B

bu6nmmoreka [IOK

30
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «ITomy4enne u coOupanue Bo1opoa bubmmorexa [IOK
y . p AOPOAE, 27.12.2023  https://m.edsoo.ru/ff0d4{42
H3Y4YEHHUE €r0 CBOHCTBY»
MonsipHblii 00bEM Ta30B. 3aKOH Bu6muoteka [JOK
32
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYeCcTBa
33 BEII[ECTBA ra3a Mo €ro M3BECTHOM bubmmorexa [IOK
. N Y 17.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELLECTBA WK 00BEMY
Brruncnenus 00bEMOB ra3oB 1o
34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
P pearti g 17.01.2024  https://m.cdsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUN ra30B
35 DOu3ndecKue U XUMUYECKUE bubnunoreka LIOK
CBOMCTBA BOJIbI 24.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubnuoreka [{OK
WHJIUKATOpax 24.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTenb.
37 HacplieHHbIe 1 HEHACHIIICHHBIE bubnuoreka [{OK
pactBopbl. MaccoBas 0J1sl BEECTBa 31.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme
18 «IIpurorosienne pacTBOpOB ¢ bubmuoreka [IOK
onpeaeNEeHHON MacCOBOM J10JIeH 31.01.2024 | https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEMIECTBA»
39 KonTtponbhas padora Ne2 o reme bu6muoreka [JOK
«Kucnopoz. Bonopoa. Bona» 07.02.2024  https://m.edsoo.ru/ff0d6342




OKcupl: COCTaB, KiIaccuUKaIus,

bu6nmmoreka [IOK

40
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOCTBA
bubnunorexa LIOK
41 KHUCJIOTHBIX, OCHOBHBIX U
14.02.2024 | https://m.edsoo.ru/ff0d664¢e
aM(}OTEepHBIX OKCHUIOB
OcHOBaHUS: COCTaB, bubnunorexa LIOK
42
KJIacCU(UKaIMsl, HOMEHKIIATypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
[TonyueHne n XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
43 .
OCHOBAHMI 21.02.2024 | https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocraB, kiiaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ffOdfee2
[lonyuyeHnue u XxuMuyeckue cBOWCTBa Bbu6motreka [JOK
45
KHUCJIOT 28.02.2024  https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 cnocoélf HI([)J'I II)CHI/ISI XI/IMI/I‘IZ(I;)KI/IG bubmorexa HOK
. Y ’ 28.02.2024  https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas padora Ne 6.
Pemenue skcriepuMeHTaNBHBIX 33124 bubmuoreka [IOK
47
1o TeMe «OCHOBHBIE KJIaCChI 06.03.2024 = https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX COCAMHCHUIDY
['eHeTnyeckas CBSI3b MEX
48 KJIacCaMU HEO FaHI/I‘-IeCKI/IHXy bubmorexa HOK
N P 06.03.2024 = https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06o0menne 1 cucTeMaTru3aIus bubnuotexa [JOK
3HaHUU 13.03.2024  https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 o teme
| bu6nunorexa LIOK
50 OcHOBHBIE KJIacChl HEOPTaHUYECKUX
13.03.2024  https://m.edsoo.ru/00ad9ela

coenquHeHni"




[IepBble NOMBITKU KJIACCH(PUKAUU

51 XMMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmmorexa [JOK
20.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIIAaxX CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
[lepuoanueckas cucrema bubnmnoreka HOK
52
XUMHYEeCKUX deMeHToB /. U. 20.03.2024 | https://m.edsoo.ru/00ada52c
Menneneena
53 [lepuonpl, rpynimbl, MOATPYIIIbI bubmmorexa [IOK
03.04.2024 = https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubanoreka [JOK
anep. N3oTomnsl 03.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000I0YEK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [TOK
10.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnuoreka [{OK
Ilepuoauueckoit cucreme /. U. 10.04.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4€HbIH, I1€1aror 17.04.2024 | https://m.edsoo.ru/00ada96e
U TPaKJIaHUH
53 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKHUX JIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBs3b bubmmorexa [IOK
24.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMu4ecKas bubmuoteka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8




KoBanenTtHas HenossipHas bubnmnoreka HOK
61 1
XUMHUYECKas CBSI3b 08.05.2024 = https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CTenetb okucIeHis ! 08.05.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC | bubnuorexa [JOK
peakuuu 15.05.2024  https://m.edsoo.ru/00adb076
bu6nmmoreka [IOK
64 O 1
KHCHITEIH 1 BOCCTAHOBHTEN 15.05.2024  https://m.edsoo.ru/00adb076
KoHntposbhas padora Ne4 o teme
65 «Ct ECHI/IC aT(r))Ma XumMmuyeckas 1 bubmmorexa [IOK
P ’ 22.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
Peseprublit ypok. O6o0meHne u Bbu6motreka [JOK
66 . 1
crucTeMaTu3alurs 3HaHU 22.05.2024  https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O6o0mieHue u bubnnorexa [JOK
67 . 1
cHCTeMaTH3aIrs 3HaHUH 06.09.2023 | https://m.edsoo.ru/00ad9cb2
PesepBHblit ypok. O6001IeHNE U bu6mmoteka [IOK
68 . 1
CHCTEMATU3alNS 3HAHUH 06.09.2023 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3yYEeHUS o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
Ilepronnueckuit 3aK0H.
| [lepuoauueckas cucrema | Bbu6mmoteka [JOK
XUMHUYECKUX 31eMeHTOB J[. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubnuorexa [IOK
2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1
. 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2
4 Buapl xumMuueckoil CBSA3U U THIIBI | bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yrioyonenue | |
3HAHWH OCHOBHBIX Pa3zeiioB Kypca 20.09.2023
8 Kimacca»
Knaccudukanmss xumuaeckux
6 €aKIIMH 10 Pa3TuIHBIM 1 bubmorexa OK
peait P 20.09.2023  https://m.edsoo.ru/00adbcb0
MPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. [ToHsITHE O TOMOTE€HHBIX 1 bubmorexa HOK
PCAKIUH. 27.09.2023  https://m.edsoo.ru/00adbe9a

1 I'CTCPOTCHHBIX PCAKIIUAX




IloHsTHE O XUMHUYECKOM
PaBHOBCCHUU. q)aKTopr, BJIMAIOIIUC

bu6nmoreka [IOK

3 .
Hd CHOpOCTD XHMITICCKOH Peakiti 27.09.2023 = https://m.edsoo.ru/00adc28¢
Y TIOJIO’)KEHUE XUMUIECKOTO
paBHOBECHS
9 OKHCIUTETBHO- bubmuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKLIMU 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUUECKON
10 uccoruanuu. CUIbHBIC B clla0bIe bubmmorexa [IOK
A HHALHIH. 04.10.2023  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonuble ypaBHEHUS peakui bubmmorexa [IOK
P peartt 11.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubanoreka [JOK
00 BIEKTPOIUTUYECKON 11.10.2023  https://m.edsoo.ru/00add5d8
JUCCOITUAITIT
XHUMUYECKUE CBOKCTBA COJIEN B
13 CBETE TMPEICTaBICHUI 00 bubmmorexa [TOK
pet . 18.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTre o0 runponuse conen brbmmorexa [TOK
P 18.10.2023  https://m.cdsoo.ru/00add9d4
s O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HAHUU 25.10.2023  https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pemenne sKcrepuMeHTaTbHBIX bubmorexa HOK
P 25.10.2023  https://m.edsoo.ru/00addbfa
3a/1a9»
7 KonrtponbHas padora Ne2 o reme bubmuoteka [JOK
«DNEKTpoIUTHYECKAs 08.11.2023  https://m.edsoo.ru/00addecO




nuccoruanusi. XUMHYECKUE
peaKIu B PaCTBOPAX»

OO61as xapakTepucTuka

bubnunorexa LIOK

18 rajoreHoB. XMMHUYECKHE CBOMCTBA
08.11.2023  https://m.edsoo.ru/00addfe2
Ha IpUMepe Xjopa
Xnoposogopoa. CojissHas KHCIIOTa,
19 XHMquCKHS CBOICTBA, ITOJIy4YECHHUE bubmorexa [IOK
’ Y ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpakTuueckas pabora Ne 2 o teme
20 «ITonyueHne COIAHON KUCIOTHI bubmmorexa [IOK
Y . . ’ 15.11.2023  https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONCTB»
Boruncnenus no ypaBHEHUsIM
21 XUMHYECKUX PEAKIUM, €CIIU OJUH bubmmorexa [TOK
peaKIii, A 22.11.2023  https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE
” OO1as xapakTeprCcTHUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynnel 22.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(UKALIUN
23 cepol. HaxoxieHne cepsl U €€ bubnuoreka [IOK
COEIUHEHUH B IIPUPOJE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO/, CTPOEHHE,
24 @Hznqecxgei xnzmqecxne bubmmorexa [TOK
. 29.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunasl cepel. CepHas KHCIOTA,
25 (bmnjecmxlre) " xmfnqecxne bubmmorexa LIOK
N 06.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHNE
26 XUMHUYECKUE PEaKLUHU, JIEKAIINE B bubnmnorexa [JOK
OCHOBE MIPOMBIIIUIEHHOTO criocoba 06.12.2023  https://m.edsoo.ru/00adec8a




MIOJIyYEHUSI CEPHOM KUCIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpYKarolleu cpeibl
COEMHEHUSIMHU CEPbI

Brruncnenue MmaccoBou 10U

bu6nmmoreka [IOK

27
BBIXOJa MPOJIYKTa peaKiu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mmas xapaKTepuCcTUKA SJICMCHTOB
VA-rpynmsl. A30T,

28 acm pO};T aHEHHUE B IIPUPOJIL bubmorexa HOK
pactpocTp PHPOZE, 13.12.2023 | https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMUYECKUE
CBOMCTBa
AmMHaK, ero Gu3nvecKue u

29 XHMHUYECKHE CBOMCTBA, OIy4YCHUE bubmorexa [IOK

’ y 20.12.2023  https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITomyyeHne aMMuaKa, H3y4deHHE bubmmorexa HOK
Y . > 13y 20.12.2023  https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KucoTa, e€ Gu3ndecKkue bu6nunorexa LIOK
1 XUMHYECKHE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 00peHuii. XUMHYECKOE bubmmorexa [IOK
YARODPEHHH. 5 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH CpPeIbl
COEIMHEHHSIMU a30Ta
dochop. Oxeun dochopa (V) u

3 dbocdopHas kucnora, pusndeckue bubnmoreka [JOK
U XMMHUYECKHUE CBOMCTBA, 17.01.2024 | https://m.edsoo.ru/00adf68a

MOJIyYEeHHE




Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATbHBIX

bu6nmmoreka [IOK

34 yaoOpeHuit. 3arpsi3HeHHE 17.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHON cperbl hocdaTamu
Yrnepon, pacnpocTpaHeHue B
35 npnpiz[e, gmnlt)lecr(ie u bubmorexa HOK
. 24.01.2024 = https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOMCTBA
Oxcunpl yraepoaa, ux pusndeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJoru4ecKue npoOIemsl, bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepo/ia
(Iv)
37 YronpHasg KACIOTa U €€ COJIN bubmmorexa [IOK
31.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
18 "[losydyeHne yriekucioro rasa. bubmmnoreka HOK
KauecTBenHas peakuus Ha 31.01.2024  https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnuorexa [IOK
07.02.2024 = https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTJIepoaa
40 Kpemnnii u ero coenuuenust bubnuorexa [IOK
07.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
A1 PemeHne skciepuMEHTAIBHBIX bu6muoreka [JOK
3aj7a4 1o TeMe «BakHelmue 14.02.2024 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX COCAUHCHU S




KontponbHas padota Ne3 no teme

. bu6nmmoreka [IOK
42 «BaxHeiye HeMeTaIbl U UX
14.02.2024  https://m.edsoo.ru/00aec0e18
COCIUHCHHUS
OO6m1ast xapakTepucTHUKa
XUMUYECKUX DJIEMEHTOB —

43 MeTaJI0B. MeTajinueckas CBsI3b 1 bubmuorexa [IOK
METAJUINYECKasl KPUCTAJIIMYECKas 21.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIJIOB
XHWMHYECKHE CBOMCTBA METAILIIOB.

44 ODJIEKTPOXUMUUECKHUHN PSII Bubmiorexa OK

P . P 21.02.2024  https://m.edsoo.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHUs
MetasuioB. CrutaBel. BeraucieHus
45 10 YPAaBHEHUAM XUMHYECKUX bubmmorexa [IOK
yp . 28.02.2024 | https://m.edsoo.ru/00ae1156
peaxiuii, ecu OJJUH U3 PEeareHTOB
COJICPKUT TIPUMECH
46 ITonsiTHE O KOPPO3UU METATIIIOB bubmorexa HOK
PP 28.02.2024  https://m.edsoo.ru/00ae1278
bubmnoreka IIOK

47 €JI0YHBIC METaJLIBI
i 06.03.2024  https://m.edsoo.ru/00ae14b2

43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus 06.03.2024 = https://m.edsoo.ru/00ae14b2

49 [I{erouHO3EMENBHBIE METAIIIIBI — bu6muoreka [JOK
KaJbLUA U MarHUM 13.03.2024  https://m.edsoo.ru/00ae15e8

50 Baxueiimme coeTMHESHNS KaTbIIHS bubmmorexa [IOK

s 1 13.03.2024  https://m.edsoo.ru/00ae15e8




O0001IeHrEe U cUCTEMAaTU3aIUs

31 3HAHUU 20.03.2024
5 JKécTkocTh BOMBI U CIOCOOEI €€ bubnunorexa LIOK
yCTpaHEHUs 20.03.2024  https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "KEcTKOCTL BOABLI M METOJEI €6 buGnuorexa [IOK
" 03.04.2024 = https://m.edsoo.ru/00aelae8
yCTpaHeHUs
. bubnuoreka [IOK
>4 AdromHiiit 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUJIPOKCH]IA 10.04.2024 | https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
36 AKeneso 10.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, THAPOKCUIBI U COJIH bubnnorexa [JOK
xenesa (I1) u xxenesa (III) 17.04.2024  https://m.edsoo.ru/00ae35e6
53 O06o0011eHne U cucTeMaTU3aIus
3HAHUU 17.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenne skcnnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1no reme «BaxHeumue 24.04.2024  https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETMHEHUS
Brrurcnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIMi, €CITH OJTHH
60 U3 pEareHToB JlaH B U30BITKE WU bu6muoreka [JOK
COJEPKUT IpUMecH. Beruncienus 24.04.2024 = https://m.edsoo.ru/00ae1750

MacCOBOM JOJIM BbIXOJIa IPOYKTa
peakuuu




O0001IeHrEe U cUCTEMAaTU3aIUs

61 1
3HaHUI 08.05.2024
KontponbHas padota Ne4 o teme
62 «Baxunelmme MeTamibl 1 UX 1 08.05.2024
COETUHEHUS
BemectBa u Mmarepuassi B bubmmoreka [JOK
63 . 1
MOBCEJHEBHOW )KU3HU YEIOBEKA 15.05.2024  https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnnoreka [JOK
OKpYKaroIleu cpeibl 15.05.2024  https://m.edsoo.ru/00ae4270
Ponp xumuu B perieHun bubmmoreka [JOK
65 1
HKOJIOTHUYECKUX MPOOIeM 22.05.2024 = https://m.edsoo.ru/00ae4270
PezepHblit ypok. O600mmenue u Bbu6motreka [JOK
66 . 1
cUucTeMaTu3auus 3HaHUI 22.05.2024  https://m.edsoo.ru/00ae0dOa
PesepBHrlit ypok. O6o01ienue u bubnnorexa [JOK
67 . 1
cHUCTeMaTH3aIys 3HaHUI 06.09.2023 | https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O0001I€HNE U bu6mmoteka [IOK
68 . 1
CHCTEMATHU3aIUs 3HAHUI 06.09.2023 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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