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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIHHOE MpeIMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS] XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHUs MPOTPAMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (DOPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBLHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHILIMI), UMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
rPAMOTHOCTH, B TOM YHCI€ YMEHHUA OOBACHATH M OLICHUBATH SIBJICHUSA
OKpPYXAaIOLEro MHpA, MCHOJIb3Ysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMHUH, TPUMEHSTh HMX MpPH PEIICHUU Npo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(UIIL U HAMPABICHHOCTH AAJIbHEUILIEro
oOy4eHus.

Ha ocHoBaHuu y4yeOHOTO IJIaHa Ha M3y4YE€HHE XUMHUHU B 8 Kjlacce OCHOBHOM
HIKOJIBI OTBOJUTCS 68 ydeOHbIX 4acoB, U3 pacueTa 2 4acoB B HEMEIIO.

B cooTBeTcTBUM € KaJdeHAAPHBIM y4eOHbIM rpa)MKOM U paclnucaHueM Ha
2024-2025 y4eOHBIA TOJI HA HM3y4YeHHE XUMHH B 8 KJIacCe OCHOBHOM IIIKOJIBI
OTBOJIUTCS 65 JacoB, u3 pacuera 2 Jaca B HEIEIIO.
denepanpHas pabodass mporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHHS XHMHS
(6a3zoBbIil ypoBeHb) (s 8-9 kiaccoB o0Imieo0pa3oBaTeIbHBIX OpPraHU3aInii) B 8
KJIacCe MpeaycMaTpuBaeT 68 4acoB, U3 HUX 3 yaca pPe3EpPBHBIX.



Jannas mporpamMMma 3a 8 kiacc OyneT BbIMIOJIHEHA 3a 65 dacoB. Pe3epBHble
4ackl HE UCIIOJIb3YIOTCS.

JlaGopaTopHbie paboTHI B 8 Kjacce, mpejiokeHHbie B denepaibHoi paboueit
porpaMme OCHOBHOTO OOIIEro o0pa3oBaHus B OT/AENIbHBINA YPOK HE BBIICISIOTCS,
SBJIIIOTCSl YaCThIO YpOKaA.

[Tpaktrueckue paboThl B § Ki1acce, mpeaiokeHHbIe B DenepaabHO padbodeit
IporpaMMe OCHOBHOTO 00111er0 00pa30BaHUsl BBIACISIOTCS B OTACIBHBIN YPOK.

Ha ocHoBanuu y4ueOHOTO IJIaHa Ha M3y4YE€HHE XUMHUHU B 9 Ki1acce OCHOBHOMU
IIKOJIBI OTBOJUTCA 68 y4eOHBIX YacOB, U3 pacuera 2 4acoB B HEJEIIO.

B cooTBeTrcTBUM ¢ KajeHAApHBIM y4eOHbIM rpadMKOM U paclucaHueM Ha
2024-2025 y4eOHBIM TOJ HA HM3y4YeHHE XUMHH B 9 Kjacce OCHOBHOM IIKOJIbI
OTBOJIUTCS YacOB, M3 pacuera 2 yaca B HEJEIIO.

[Iporpamma Xumus 8-9 knaccel. [Ipenmernas nuaus yueOHukoB «COEPDBIDy»
A.A.Kypun, Mocksa «lIpocsemenne»,2012 r. B 9 kiacce npegycmaTpuBaet 68
4acoB, U3 HUX |1 4acoB pe3epBHBIX.

Jlannas nmporpamma OyneT BbIoiaHeHa 3a 65 yacoB. CojepxaHue, a Tak e
NOCJIEIOBATEIbHOCTH M3Y4YEHUs Pa3[ejoB M TeM Kypca B pabouell mporpamme
HAaXOJATCS B IIOJJHOM COOTBETCTBMM C TporpamMMord Xumus 8-9 KIiacchl.
[Ipeamernas  ynunus  ydeObnukoB  «COEPBI»  A.AKypun,  Mocksa
«IIpocemienne»,2012 r. B 9 kiacce. PesepBHbIe yachkl — 8 4acoB OTBOASTCS Ha
MOBTOPEHUE KypCa XUMHH.

JlaGopatopHble M MpakTUYECKUE pabOThI, MpeaokeHHble B DeaepalibHOM
paboueil mporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHUs U B aBTOPCKOM Mmporpamme
k uann YMK non penaknuein A.A.JKypuH, B OTAENBHBIN YPOK HE BBIACISIIOTCS,
ABJISIFOTCS] YaCThIO YPOKaA.



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poiib XMMUUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HaAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuUTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUECKHE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OpPYOBAaHUEM, U3YUEHUE U OIMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTOMN) SIBJICHUM, HAOIIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyi meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJENed MOJEKYII
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B JKU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnot. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHHE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalu3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aTroMoB. XHMMHYECKasi CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOphIE 00pa3ytoT aM()OTEpHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynnbl. DOHU3WYECKUN CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB IMEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWHW XWMHH B § Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK ¥ TIOHATHH, SIBJISIONINXCSA CUCTEMHBIMH JIUIS OTICIBHBIX MPEIMETOB
CCTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHUS: Hay4dHBIH (DAaKT, rUmores3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOJICITb, SIBIICHHE.

®dusnka: MaTepus, aToM, O3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOIBI, PAJHMOAKTHBHOCTh, MOJICKYA, SJICKTPUUCCKUNA 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBA, ra3, (GU3UYCCKUC BEIIMYUHBI, SIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.

9 KJIACC

Tema 1. CTpoeHue BemecTBa

Xumudeckas cBsi3b. OOpazoBaHue MOJEKyJI Bogopoja, azota. KopaneHTHas
CBA3b.JJIEKTPOHHBIE U  rpaduueckue  QopMysbl.  YTOYHEHUE  MOHSTHS
«BAJIEHTHOCTBHY». BasleHTHbIE BO3MOXHOCTH aTOMA.

OtHocuTenbHas ANEKTPOOTPULIATETBLHOCTD aTOMOB. Psan
aneKTpooTpulaTenbHOCTH. [lonsipHocTh cBsizn. Yactuunblil 3apsn. KoBaneHTHas
HETOJISIPHAs U KOBAJIEHTHAS MOJSIPHAs CBS3b.

Nonbl. MonHas cBA3b. [ paHUIbl HPUMEHUMOCTH MOHATHS «BAJICHTHOCTH.

Crenenb okucieHusi. MakcuMalibHasi 1 MUHMMaJlbHAs CTEIEHU OKHUCIICHHS.
Onpenenenne CTENEHU OKHUCICHUS II0 DJIEKTPOHHOW (opmysie BelecTsa.
OnpeneneHue CTENEHW OKHUCIEHUS 10 MOJEKYJsipHOH ¢dopMmyse OUHApHOTO
COEMHEHMUSI.

BaneHTHOCTB, 3apsi] MOHA U CTENIEHb OKUCIICHUS.

Kpucramnel. Tumbl KpUCTAUIMYECKUX  PEIIETOK: AaTOMHAasA, WOHHAS,
MOJIEKYJIsipHAsA. 3aBUCUMOCTh  (PU3MYECKHUX CBOMCTB BEIIECTB OT THIIA
KPUCTALUINYECKOU PEIIETKHU.

Jlemoncmpayus

Mogenu KpUCTAUIMYECKUX PEIIETOK BOJIbI, XJOpUJA HATpus, ajiMmasa,
rpadura.

JlaGopaTopnas padora Ne 1 «KoBajieHTHast CBSI3b»
JlaGopaTopHnas padora Ne 2 «Kpucramibn

Tema 2. MHoroo0pa3ue XuMH4ECKUX peaKuil



OxmuciieHre, BOCCTaHOBJIEHUE, OKUCIIUTEb, BOCCTAHOBUTEIb C TOUKH 3PEHUS
W3MEHEHHSI CTENEHEHW OKHCIEHUS aTOMOB. OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peaKuuu.

MonsipHass koHeHTpauusa. CKOpOCTh XMMUYECKOW peakluud. 3aBUCUMOCTh
CKOPOCTHM XHMHUYECKOW peakuuu OT YCIOBHM €€ NpPOBEIACHUA: HarpeBaHUE,
YBEIMYECHHE KOHIIEHTPAIIMU MCXOJHBIX BEHIECTB (i1 TOMOTEHHBIX PEaKINil) Win
MOBEPXHOCTU COMPUKOCHOBEHHUS (ISl T€TEPOTE€HHBIX PEaKIMii), UCIOJIb30BAHUE
KaTajau3aropa.

[Ipsimass u oOpaTHast xumuueckass peakuus. OOpaTHUMble XUMHUYECKUE
peakiuu. VI3MeHEeHHE CKOPOCTH XMMHMYECKOM PEaKIMU BO BPEMEHU. XUMHUYECKOE
paBHOBECHE.

OJIIEKTPONPOBOJHOCTS  PACTBOPOB.  DJEKTPOJMUTHI U HEAJICKTPOJIUTHI.
OnexTponutryeckas auccouuanusi. CuiabHbIe U cIadble AIEKTPOIUTHL. Y paBHEHHUS
AJIEKTPOJIMTUUECKON Aurcconuanuu. Peakiuu noHHoro ooMeHa. MosekysipHble U
VOHHBIE YPABHEHUs XUMUYECKUX PEAKLIU.

XHUMHUYECKHE CBOWCTBA KHUCIOT U OCHOBAaHMHW C TOYKM 3pPEHUS TEOPUU
IEKTPOJIUTUYECKON nucconmannu. OnpenesieHne KHCIOT M IIEJoYeld  Kak
anekTponuToB. OOmme cBoiictBa Kkucior. OOmuMe CBONCTBA OCHOBAaHUM.
B3auMmopencTtBue pacTBOPOB COJIEM C PpacTBOpaMM KHCIOT M LIEJIOYEH.
B3aumoperncTtBue pacTtBOpoB  coied  Apyr ¢ apyroM. IlepBoHadanbHOE
IIPEACTABIICHUE O KAUECTBEHHBIX PEAKIMIX HA KATHOHBI M aHUOHBI.

OcHoOBaHUs KIACCU(PUKALNA XUMUYECKUX peaKkUnidl. XUMUYECKUE PEeaKluu

COCMHEHHS,  Pa3NOKEHHUs,  3aMeIICHHUS, oOMeHa,  JK30TEpPMHUYECKUE,
HIOTEPMUYECKHE, OKHUCJIUTETHHO-BOCCTAHOBUTEIBHEIE, KaTaJIUTHYECKUE,
oOpaTUMbIe U HEOOpAaTUMBIE.

Hemoncmpauuu

I'openue meau B xJope.

I'openne Bomopoia B Xjope.

N3MeHeHne CKOpOCTH XMMUYECKOW pEeaKuy TP HarpeBaHUH BEIIECTB.

Cwmetienre xuMudeckoro paBHoBecus B cucteMe «2NO2 @204y,

N3yuyeHue 351eKTpOITPOBOJHOCTH BEIIECTB U PACTBOPOB.

B3auMopeiicTBue pacTBOPOB: a) TUAPOKCHIA HATPUS U A30THOU KUCIIOTHI; 0)
CEpHOM KUCJIOTHI U THAPOKCHU]IA KaJHs; B) KapOOHATa HATPHUS U COJITHON KHUCJIOTHI,
r) cynbdarta meau(Il) u rugpokcuaa Kanus.

PactBopenue ruapokcuia xxenesa(lll) B pactBope cepHOM KUCIOTHI.

DHAOTEPMUUYECKUE PEAKIIMU. DKIOTEPMUUECKUE PEAKIIUH.

JlaGopaTopHas padora Ne 3 «OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIC
peaKIumm»

JlabopaTopHas padora Ne 4. «CKOpOCTh XMUMUUYECKON PEAKIIAN
JlabopaTopHas padora Ne 5 «CBoiicTBa paCTBOPOB JICKTPOJIUTOBY
JlabopaTopHas padora Ne 6 «KucioTbl 1 OCHOBaHUS
JlabopaTopHuas padora Ne 7 «Conm»

JlabopaTopHas padora Ne 8 «Tunbl XMUMUUYECKUX PEAKIIHIN



IIpakTuyeckas padora Ne 1.«YcinoBus TeUEHUSI XUMUYECKUX PEAKLIMIA
B PAaCTBOPAX IEKTPOIUTOB 10 KOHIIA»

Tema 3. Muorooopasue Bemects. Hemeraysibl 1 X coelMHEHUS
[TonoxxeHne HEMETANIOB B MEPUOJUYECKON CHUCTEME XHUMHYECKUX
sanementoB [[. WM. MeHneneeBa. DJIEKTPOHHOE CTPOCHUE ATOMOB HEMETAJLIOB.

[IpocTeie BemecTBAa — HEMETAIBI KAaK OKHCIUTEIM W BOCCTAHOBUTEIIH.
Pacmmpenue mpencTtaBieHuid 00 aNIOTPONHHM Ha TMPHUMEpPax IMPOCTHIX BEIIECTB
dbocdopa u cepsl.

[TonoxeHue rajJloreHoB B MEPUOANYECKON CUCTEME XUMHYECKHUX AJIIEMEHTOB
. U. MenngeneeBa, CTpOCHHME aTOMOB M MOJIEKYJ. B3amMonencrBue xjiopa ¢
BOZOPOJIOM, (ochopoM, HATPUEM, JKENIe30M, MeIblo, MeTaHoM. [lonydyenue xiaopa
AIEKTPOJIM30M PacTBOpa XJIOpHAA HATPHUS, B3aUMOJECHUCTBUEM KPHUCTAJUIMYECKOTO
MepMaHraHaTa KaJiisi C KOHIIEHTPUPOBAHHBIM PACTBOPOM COJISTHOWM KUCIIOTHI.

XmopoBonopon. PactBopenme xyopoBomopomxa B BOAE, OKHUCIEHUE
xjopoBojopoa B mpucyrctBum xjopuna Meau(Il), B3ammomeicTBue ¢
anernseHoM. CosiHas KHCJIOTAa KaK CWIBHBIA DJIEKTPOJIUT: B3aUMOJAECHCTBHE C
METaJUIaMU, OKCHUJAMU W THAPOKCHUIAMH METAUIOB, C COJSIMU. XJIOPUIBI B
npupoze. [lomydenue XsIopoBOIOPOAa U CONSHOM KHCIOTHI B IPOMBIIIJIEHHOCTH
(cunTte3) w B JabopaTOpuu U3 KPUCTAJUIMUECKOrO XJIOpHUJA HATpUA W
KOHILICHTPUPOBAHHOM CEPHOU KUCIIOTHI.

duznueckue cBoiicTBa propa, Opoma u noaa. CpaBHEHHE MPOCTHIX BELIECTB
Kak okuciurened. OOIuMe CBOMCTBAa TajJOreHOBOJOPOJIOB KaK 3JIEKTPOJIUTOB.
["anorenuasl B npupoae. buonornueckoe 1elCTBUE TAJIOTEHOB.

[TonoxkeHne KHUCIOpPOJa U CEpbl B NMEPUOJAMYECKONM CUCTEME XUMHYECKHUX
sanemenToB Jl. . MenaeneeBa, CTpOCHHE UX aTOMOB. AJUJIOTPONUS KHCIOPOAA U
ceppl. CpaBHEHHME XMMHUYECKHX CBOWMCTB KHCIOpOJAa M CEPhl Ha MOpUMEpax
B3aMMOJICHCTBUS C BOJOPOJIOM, QJIOMHHHMEM, JKEJIEe30M. BocCTaHOBUTENBHBIE
cBoiicTBa cepsbl. [lomyuenune cepsl.

CepoBogopos.  BoccTaHOBUTENIBHBIE W OKHCIHUTEIBHBIE  CBOMCTBA.
CepoBogoponnas kuciora. Cynbbunasl B mpupone. buonoruueckoe aercTBue
cepoBogopona. KauectBenHas peakumss Ha  cyab@ua-uoH. [lomyyeHue
CEPOBOIOPO/Ia B MPOMBINIJIEHHOCTH U B TAOOPATOPHUHU.

Oxkcup cepei(IV). Tlomyuenue oxcuma cepwi(IV) u3 cepbl, cepoBoaoposa,
IPUPOAHBIX CyIb(Pua0B. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOWCTBA OKCHJIA
ceppi(IV):  B3aumogeiictBue ¢  kuciopoaom,  okcuaom  yriepona(ll).
BzaumopeiictBue okcuaa cepoi(1V) ¢ Bomoi, pactBopamu mienoueit. CynbOuts u
ruapocyabdutel. Oxcun cepbi(VI): B3aumopeiicTBue ¢ Bomoil. OKUCIUTEIBHBIC
cBoiicTBa: peaknus ¢ hochopom, noaunom kanus. [lomyuenune okcuma cepoi(VI).

Pu3nyecKue CBOMCTBA CEPHOU KHUCIIOTHI. PacTBOpeHHE CEPHOM KUCIOTHI B
Bojge. CepHas  Kucjaora  Kak  9JeKTpoiauT. OcCoOEHHOCTH  CBOMCTB
KOHIICHTPUPOBaHHON  cepHOM  kuciaotrel. Cynabdarel ©  TUAPOCYIH(DATHI.



KauecTBennas peakuust Ha cynbdar-uoH. IlepBas momomis mpu oxorax cepHoOu
KUCIOTOM. CXeMa MOoJy4eHUsI CEpHOM KHUCIIOTHI B IPOMBIIILIEHHOCTH.

CpaBHenue cBoiicTB HeMeTauioB VI-VII rpynn u ux coeiuHeHui.

A30T KaK XUMUYECKHUI 3JIEMEHT U KaK IMPOCTOE BELIECTBO: CTPOEHUE aToOMa
U MOJIEKYJbI a30Ta. Pu3nuecKkre CBOMCTBA a30Ta. A30T KaK OKUCIUTENb (peakiuu
C JMTHEM U BOJOPOJIOM) U BOCCTAHOBHUTENb (pEaKlMsi C KHUCIOPOIOM).
Amnorponust ¢docdopa: KpacHbld u Oenblii dochop. CpaBHEHHE XUMHYECKOU
AKTUBHOCTH aJUIOTPOMHBIX Momudukanuii pochopa. OxucnuTenpHbIE CBOWCTBA
docdopa (peakius ¢ KaimeMm), BOCCTAHOBUTEIbHBIC CBOMCTBA (pocopa (peakmum
C KucIopoaoM U xjiopoM). [Tomydenne a3ora u docdopa.

AMMUaK: CTpOGHHE MOJEKYJbl, (u3nueckue cBoWcTBa. PacTBopeHue
aMMuaka B Boje. JIOHOPHO aKLENTOPHBIA MEXaHU3M 00pa30BaHUSl KOBAaJEHTHOM
CBSI3M B MOHE aMMOHHUS. AMMHayHas BOJa. XUMHUUYECKHE CBOMCTBAa aMMHUaKa:
B3aMMOJICHCTBUE C KHUCIOTaMHU, TOPEHHE, KaTalIUTH4ecKoe okucieHue. Coiu
aMMoHHus. KauecTBeHHas peakiusi Ha KIOH aMMOHHUSI.

Oxkcun azota(l). BoccranoBurenbHble CBOMCTBAa (peakiusi ¢ pPacTBOPOM
NepMaHTaHaTa Kajus B KHUCJIOW Cpele, PEeakiuuh C BOAOPOJOM, yriém). Okcunu
azota(l) kak HeconmeoOpasyromuii oxcua. Oxcup  aszorta(ll):  oxucnenue
KHCJIOPOJAOM  BO3AyXa, TepMmuueckoe  paszioxkenue. Oxcun  azora(IV):
B3aMMOJICHCTBUE C BOJIOM, TopeHue yrisi B armocdepe oxcuma azora(lV).
CpaBHUTENbHASA XapaKTEPUCTUKA OKCUAOB a3zoTa. OKCuAbl a30Ta KAk OJHA W3
MPUYUH BOSHUKHOBEHUS KUCIOTHBIX JOXKJICH.

A3oTHas kwucioTa. PuU3NYECKHE CBOMCTBA a30THOM KHCIOTHL. OcoOble
XUMUYECKUE CBOICTBA a30THOW KHUCIOTbl — B3aUMOJCHCTBUE C METaJUIAMH.
CpaBHeHME peaklMil JKejle3a C pacTBOpaMH CEPHOM M a30THOM KHCIOT.
B3anmonenicTBue MeM ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCIJIOTOM M C pacTBOPOM
a30THOM kuCnoThl. Hwutparel. Pa3noxeHne HUTPATOB NpPU  HarpeBaHUU.
[IprumeHeHune a30THOM KUCIIOThI M HUTPATOB.

Baxneitmue coenunenus ¢ocdopa. Oxcun dochopa(V): mnomydenue,
B3aumojeiicteue ¢ Boaod. OprodocdopHas KucioTa: (QuU3MUECKHe CBOMCTBA,
JUCCOIIMAITs, CBOMCTBa pacTtBopa (pocdopHOl KHUCIOTHI Kak 3JeKTpoiuTa. Tpu
psina QocdaroB. Ilpumenenue coneit QocopHoit KUCHOTHL. IBTpodUKaIUs
BOJIOEMOB.

VYrnepoa. IlpocTeie BemecTBa HEMOJEKYISIPHOTO CTPOEHHUSA, 00Opa30BaHHBIE
YIIEpOJOM: anma3 U IpaduT, UX CTpOeHUE U (PU3UUYECKUE CBOMCTBA. AJCOpOLus.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YTIEPOJOM: TOpPEHUE,
B3aMMOJICHCTBUE C MeTaulaMu (KajdblIMeM W aJIIOMUHHMEM), BOJIOM, OKCHUIIOM
xkene3a(Ill).

Bonopoansie coenuHeHusi yriepona. Meran: (¢u3MUecKue CBOMCTBA,
TrOpEeHHe, MUPOJIU3. ODTEH: MOoJUMEpU3alusa. IJTUH: TOPEHHE, NPUCOECAUHEHUE
Bogopona, peakius H. J[. 3enunckoro. benzon: xumudeckas ¢popmyia, o0iactu
npuMmeHeHus. [lepBoHavarbHOE TPEACTABICHHE O CHUPTaX, KapOOHWIHHBIX
COCMMHEHUSX (HAa TpUMEpe areroHa), KapOOHOBBIX KHCJIOTaxX, YIJIEBOJAX,



aAMUHOKHCIIOTax 0€3 MoApOoOHOTO pacCCMOTPEHUs CTPOeHUs MoJieKyll. ['opeHue kak
oO111ee CBOMCTBO OPraHMYECKUX COSAMHEHHI.

Oxkcupn yrinepona(ll): mosydeHue, ropeHue, B3aMMOJICUCTBHE C BOJIOH,
BOCCTaHOBJIEHHE sxene3a u3 okcuaa xenesa(lll). Okcun yrnepona(IV): peakius c
MarHueM, yriepoaoM, TBEPABIM TMIPOKCUAOM HaTpus. buosormueckoe nericTBue
OKCHUJIOB yTJIepoAa.

HecroiikocTh YTOJIBHOU KHUCJIOTBI. KapGonartst: pa3iiokKEHNE
HEpPacCTBOPUMBIX KapOOHAaTOB NpPH HArpeBaHWH, B3aUMOJIEMCTBHE C pacTBOpaMu
CWIBbHBIX KHCIIOT, NpeBpallleHne B TUAPOKapOOHAThl. ['MapokapOOHATHI:
pa3loKEHUE TIPU HArpEeBAHWMU, B3aMMOAECHCTBUE C PACTBOPAMHM UIEIOYECH.
Kap6onats! B mpupozne. [Ilpumenenne kapOoHATOB.

Kpemnuii. Annorponust kpeMHus. B3anmonencTsrue KpeMHUS C KUCIIOPOIOM
u yraepogoMm. KapOopyHa. Okcupa KpeMHHS: B3aMMOJIECHCTBHE CO LIEIOYAMH,
KapOoHaTOM HaTpusi U yriiéMm. PasnmoskeHue KpeMHHEeBOM KHUCIOTHI. [IpupomHbie
cwmmkatel. Crekio, dapdop, ¢asHc, KepamHKa, IIEMEHT KaK HCKYCCTBEHHBIE
CUJIMKATBL.

CpaBHeHue cBOMCTB HeMeTaiuioB [V—V rpynn u ux coenHeHuil.

Jlemoncmpavyuu

dusznyeckue cBONCTBa HEMETAILIOB (cepa, noJ, OpoM, KUCIOPOL).

Mopenu KpUcTaUIMUeCKUX PenI€ToK animMasa u rpadura.

[Tomy4yenue xyopa u ero pu3n4ecKue CBONCTBA.

I'openue B xs10pe Bogopoaa, pocdopa, HaTpUs, Keyie3a, MEIH.

[Tonydenne XJIOPOBOAOPOAA M3 KPUCTAUIMYECKOIO XJOPHUAA HATPUS U
KOHIICHTPUPOBAHHON CEPHOU KUCIIOTBHI.

«XJIOpOBOJOPOIHBIN (hOHTAHY.

OO0pasipl NPUPOIHBIX XJIOPHUIOB.

dusznveckue cBoMcTBa Opoma M Hoja.

B3aunmozpeiicTBue 6poma u Mojia ¢ aTFOMUHUEM.

[Tomy4yeHne macTUYECKOU CEPHI.

I'openue Bomopona B mapax cepsl.

BzanmopaencTBre cepbl C KETEC30M.

['openue cepbl B KUCIOPOJE.

[Tosyuenue cepoBoaopoa.

I'openue cepoBomopona.

Oxkucnenue cepoBogopoza xsopuaom xeneza(lll).

PactBopenue oxcunma cepui(IV) B BOoAe U HCHOBITAaHUE PacTBOpA
WHJIAKATOPOM.

PacTBOpeHuE cepHOM KUCIIOTHI B BOJE.

OOyrnvBaHue KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTOM OpPraHUYeCKHX
BEILIECTB.

B3auMoencTBre KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MENIBIO.

['openue docdopa B kuciopose.

I'openne pocdopa B xiope.



[Tonydyenue ammuaxa.

AMMHauHbIi GOHTAH.

Bosronka xiopujia aMMOHHS.

[Tonyuyenue okcupa azota(ll) u ero okucieHue Ha BO3Iyxe.

[Tonyuenue okcuna azora(IV) u ropenue yris B HEM.

CpaBHEHHE XMMHUYECKUX PEAKIUN KeJe3a C paCTBOPAMU CEPHOU M a30THOU
KHCJIOT.

B3anmopneiictBue Memnum ¢ pacTBOPOM  a30THOM  KHCIOTBI H €
KOHILICHTPUPOBAHHON a30THOM KHUCIIOTOM.

Pa3znoxenue HuTpaTa Kajuvs Npyu HArpeBaHUU.

['openue yrns u cepsl B CEIUTPE.

Kpucrannnueckue peméTku anMasa u rpagura.

AncopOrtus yriéM ra30B; TOPEHUE YTl B KHCIOPO/IE.

Mopnenu MOJIEKYJT METaHa, 3TEHA, STUHA.

['openne meTaHa.

OOpa3upl  (YHKIMOHAJIBHBIX MPOU3BOAHBIX  YIJIEBOJAOPOAOB  (3TaHOI,
alleTOH, YKCyCHasi KUCJIOTa, IIII0K03a, KpaxMmaJl, IeJUTI0103a, [IIULUH).

B3anMozeiicTBrue TBEPAOro r’UAPOKCHIA HATPUS C YIVIEKUCIIBIM Fa30M.

Kpucramnnueckue pemiéTk KpeMHHSI U OKCHJIa KpeMHUs. BelenadnBanue
CTEKJIA.

JlabopaTopHas padora Ne 9 «ConsiHast KHCJIOTa U XJIOPUJIBDY
JlabopaTopHas padora Ne 10 «['anorenuab»

JlabopaTopHas padora Ne 11 «I[IpupoaHbie coeTMHEHNS TaTOT€HOB
JlaGopaTopHnasi padora Ne 12 «Cynbhuab»

JlabopaTopHas padora Ne 13 «CepHas KucyioTa u €€ COIn»
JlaGopaTopHasi padora Ne 14 «DocdopHas KUCIIOTa U €€ COTH»
JlabopaTtopHasi pa6ora Ne 15 «AncopOrus»

Jlaboparopnasi pa6ora Ne 16 «KapOoHaTsn»

JlaGopaTopHasi padora Ne 17 «CunukaTtei»

IpakTnueckas padora Ne 2«llonyueHre aMMuaKka U U3y4Y€HHUE €r0
CBOMCTB»
IpakTuyeckas padora Ne 3 «KapOoHaThDy

JKcnepuMeHTaNbHbIe 3a1a4u «Hemeramnsl VI-VII rpynmn u ux
COEIMHEHHUSD)

JKcnepuMeHTaNbHbIE 3a1a4u «Hemeramnsl V-V rpynn u ux
COEIMHEHHUSD)

Tema 4. MHorooopasue BemecTB. MeTalJibl U MX COeAMHEHMSI
[lepBoHavyanmbHbIE  NPEACTABICHUA O  METAUIMYECKOM  CBA3U U
METaJUIMYECKOW KpUCTAIIMYecKol pemérke. OOmme CBOHCTBa METAJIOB:



KOBKOCTb, IUIOTHOCTb, TBEPAOCTh, DJJEKTPO- M TEIJIONPOBOJHOCTh, IIBET,
MeTaJUIMYeCKUi OJecK.

Mertamnel Kak BOCCTAHOBHUTENM: PEAKIUU C KHUCIOPOAOM, pPacTBOpaMu
KHUCJIOT, COJISIMU. PsI1 aKTUBHOCTH METAJIIOB.

[{enouynbie Metambl. [lonokeHne B MEpUOIUYECKON CUCTEME XUMHUUYECKUX
anemeHToB JI. M. MenneneeBa, CTpoeHHE aTOMOB. XUMHUUYECKHE CBOWCTBA:
B3aMMOJICUCTBHUE C KHCIOPOJOM, TaJIOT€HaMU, CEpOi, BOJON, pacCTBOPOM cyibdara
memu(Ill). Twapokcuasl  METOYHBIX  METAUIOB:  (DU3UYECKHME  CBOICTBA,
nucconuanus. Coyd HeI0YHbIX METAIIOB.

Kanpuwmit. [lonoxxenne B mepuoAMYECKON CUCTEME XUMHYECKUX 3JIEMEHTOB
. WN. MenneneeBa, crtpoeHue aroma. Dusznueckue CBOWCTBA KaJbILUSL.
XHWMHUYECKHE CBOWCTBA: TOPEHHE, B3aUMOJEWCTBHE € BOAOW. OKCHI KaabLus:
¢usznyeckue CBOMCTBA, IMOJIyYE€HHE, B3aUMOJCHCTBHE C BOJOW. [ mapokcup
Kbl Conu KaJbIus.

Kéctkocte Boabl. CocraB mnpupoaHbix Boja. CBOMCTBAa KECTKOW BOIBI.
Bpemennast (kapOoHaTHasi), MOCTOsiHHAA (HekapOoHaTHasi) M oOmas *KECTKOCTh
BOIbl. CIOCOOBI yCTpaHEHUS )KECTKOCTU BOJIBI.

Amomunuid. [lonokeHue B MEPUOAMYECKOM CHUCTEME XHUMHYECKHUX
anemeHToB JI. WM. MenaeneeBa. ®dusznueckue CcBOWCTBA. B3anmojeincrtBue
AMIOMHUHUSL C KHUCJIOPOAOM, BOJIOM, OKCHUAAMU METAJUIOB, COJISIMH, PAcTBOpaMH
KHUCJIOT U IIEJTOYEH.

Oxkcupn amomMuHus: (U3MYECKUE CBOWCTBa, aM(OTEpHOCTb. [ 'Hapokcua
AMIOMUHUSA: (PU3nyeckue cBOKMCTBa, aM(poTrepHOCTh. CONM aTIOMUHUA.

Keneszo. [TonoxeHne B NEPUOANYECKON CUCTEME XUMUYECKUX IJIEMEHTOB /l.
N. MenaeneeBa. OcoOEHHOCTU CTpOEHHUsI aToma xkejeza. Duznueckue CBOMCTBa
xKenesza. Peakunm kenesza ¢ KUCIOPOIOM, XJIOPOM, CEpOW, pacTBOpaMu KHCIIOT-
HCOKHCIUTEIEH, COJICH.

Coenunenust kenesa(Ill). Oxcup xenesa(ll): ¢usuueckue cBoOMCTBA,
MOJIy4eHHE, peakuuu ¢ pactBopamu KucioT. ['mapokcun sxeneza(ll): momyuenue,
dbu3nUecKkue CBOWCTBA, B3aMMOJIEHCTBUE C PACTBOPAMH KHCIIOT, C KHCJIOPOJIOM.
Comu xene3a(Il): moydenne, BOCCTAaHOBUTEIbLHBIE CBOMCTBA.

Coenunenus xene3a(Ill). Oxcupn xenmesa(Ill): ¢usuyeckue cBoiicTBa,
noyiyueHue, peakiuu ¢ okcuaom yriepona(ll), pactBopamu kucior. ['mapoxcun
xene3a(lll): momydyenue, puznueckue CBOWMCTBA, Pa3OKEHUE NPH HArPEBaHUM,
B3aMMOJICUCTBUE C KUCIIOTaMH.

KauecTBennsie peakiuu Ha uoH xene3a(ll) (¢ kpacHOM KpOBSIHOM COJNBIO) U
Ha uoH >xene3a(Ill) (c x€nToit KPOBSIHON COJBIO U POJAHUA-HOHOM).

CnaB. CmnaBbl jkene3a: 4yryH W ctanb. CruiaBel Meau: OpoH3a, JaTyHb,
Menbxuop. [ropamomunnii. CmaBsl 3050Ta, cepebpa, miatuHbl. Obnactu
MPUMEHEHUS CILJIABOB.

Jemoncmpayuu

I'openue xemnesa.

B3aumopelicTBre NMHKA ¢ pACTBOPOM COJISTHOM KUCIIOTHI.



BriTecHenue mMemu sxene3om u3 pactBopa cyiabdara memu(1l).

I'openue Hatpus.

B3anmoneiicTBue HATpUs C cepoM, BOAOW, KOHLIEHTPUPOBAHHBIM PacTBOPOM
COJISTHOM KHCIIOTBI, pacTBOpoM cyibdara meau(1l).

B3aumMoaelicTBue KaJbIMs C BOJIOU.

lNamenue HeraméHou U3BECTH.

CBoliCTBA KECTKOU BOJIEI.

«AntoMuHuEBast 00poaaY.

B3auMoenicTBre antOMUHUS C BOJIOM.

AJIFOMOTEpMUSL.

JlaGopaTopHas padora Ne 18«Dusnuecknue CBOMCTBA METAIIOB)
JlaGopaTopHnasi padora Ne 19«Xumuueckrue CBOMCTBA METAILIOBY»
JlabGopaTopnas padora Ne 20«I1{enoyHbie MEeTaLIB»
JlabopaTopnas padora Ne 21 «Il{enoyHo3emMeIbHbIE METAILIBI
JlabGopaTopHas padora Ne 22«CoeuHEHUS ATTFIOMUHUS
JlaGopaTopHnasi padora Ne 23 «Kenezo»

JlaGopaTopHnasi padora Ne 24«Coenunenus xenesa (11)»
JlaGopaTopHnasi padora Ne 25«Coenunenus xemnesa (111)»
JlabGopaTopHas padora Ne 26 «MeTasuibl U CILJIaBbD)

IIpakTuyeckas padora Ne 4 «OO1IMEe XUMUYECKHUE CBONCTBA METAJIOB)

3KCHepI/IMeHTaJII>HI>Ie 3agaum «MeTajjibl U MX COCAMHCHMS)



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOUM HWH(pOpMaIeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3)LlEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHUs C yUETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpOJIe KaK MCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBECHUS MTPU padOTe C BEIIECTBAMU, a TAKXKE B CUTYaLIHSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pe3yJlbTaTOB BBIIEISAIOT 3HAYMMBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh PA3IUYHBIE METOAbl U 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaTb BONPOCHl (B XoAe Jauanora W (WIKM) JIUCKYCCHH) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIlaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBiCHHUS (HOopmMys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», maneie U
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBIN U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakmyc, dheHondTaienH, METUIIOPAHK U JIPYTHE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHBbIE (LM pPOBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiecTBa 1 xummuueckue 15 1 bubmnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2.BakHeiimme npeacTaBUTe I HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 1 bu6mmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bubmuoreka [JOK

' KUCJIOTaX M COJISAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIacChl 11 1 1 bubmuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [JOK
3.1 XHMUUCCKHX d1IeMeHTOB JI. 1. ! https://m.eds00.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroMma.
XUMHYeCcKas CBA3b.
3.2 OKUCIUTEILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubnnoreka IIOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 65

[NPOTPAMME



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

Ne n/m HaumeHoBaHue pa3jiesioB U TeM Kouun4vecTBo 4acoB DJIeKTPOHHBbIE
NporpamMmbl Bcero KonrTpoabubie IIpakTuueckue (uudposbie)
PadoThI PadoThI oOpa3oBaTe/ibHbIE
pecypchl
1 CtpoeHue BelecTa 5 bu6nmoreka LIOK
' https://m.edsoo.ru/7f41a636
5 MHoroo0pa3ue XuMHYECKUX peaKuil 11 1 1 Bu6mmoteka [JOK
https://m.edsoo.ru/7f41a636
3 Mmuoroo6pa3ue BemiecTB. Hemeramnisl u ux 26 5 5 bu6nmorexa LIOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
" MHuoroo6pa3ue BemecTB. MeTaibl U HX 15 1 1 bu6nmoreka LIOK
COEMHEHUS https://m.edsoo.ru/7f41a636
5. [ToBTOpEHNE M3ydEHHOTO MaTepraa 8 1 bubamorexa LIOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 65 5 4



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmet xumuu. Ponp xumuu B 1 bu6mmoreka [IOK
YKU3HM uesioBeka. Tena u BeliecTna. 03.09.2024  https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH 05.09.2024  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUN U TIPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM 10.09.2024  https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pasneneHusi cMecei 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa LOK
! . PHNEP 17.09.2024  https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
0 ATOMEL H MOIICKYTEL 1 19.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB 24.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BElECTBA 1 bubmorexa HOK
P B 26.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YPIPHO®E YA 01.10.2024  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuueckas popmyia. BaaeHTHOCTB bubmoreia LOK
P 03.10.2024  https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. 08.10.2024 bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [JOK
3JIeMEHTA B COCIMHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MousipHast Mmacca 15.10.2024  https://m.edso0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMHu4uecKasi peaxius 17.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS NIPOTEKaAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui 22.10.2024 | https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bu6mmoreka [IOK
XUMUYECKHE YpaBHEHHUS 24.10.2024  https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa [JOK
» YPABHEN 07.11.2024  https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaAKIIHA
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/HIH a3JI0KCHHS e bubmorexa [JOK
! P ’ 12.11.2024  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
bu6mmoreka [IOK
19 SHIUKJIONCTUCT. O6o6uv[eHI/Ie u 14.11.2024 htts://m.edsoo.ru/ff0d40cA
CUCTEMaTH3aIus 3HAHUH
20 Kontponbnas padota Nel o teme 19.11.2024 bubnuorexa [JOK
«BemiecTBa 1 XMUMHUYECKUE PEAKLIU https://m.edso0.ru/ff0d4290
B — .
21 031yx — cMech ra3oB. CocTtaB 21 11.2024 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
POAA tpeait ’ 26.11.2024  https://m.edso0.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI MOJTYYeHHUsT KHCIIOpOia B
23 nabopaTopuu iqn OMBII_HJ'IGHI;OHCTI/I bubmorexa [JOK
patop P ' 28.11.2024  https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHE KHCTIOpOoIa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 03.12.2024  https://m.edsoo.ru/ff0d4790
1 DHJIOTCPMUYCCKUX PEAKIIUIX
TommuBo (HeTh, yroyib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI Zro bubmorexa [JOK
P Ay, 05.12.2024  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKre KUCIOPOIa bubmmorexa [JOK
i onp poa, 10.12.2024  https://m.edso0.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BenlecTBo. Haxoxnenue B mpupone 12.12.2024  https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [IpumMenenne Bogopoaa 17.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTaX U COMSAX bubmorexa [JOK
19.12.2024  https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B 24.12.2024 bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o Teme
31 «I?Ion eHHe U 2061/1 aHue BoJIopoja bubmorexa HOK
i P AOPOJa, 26.12.2024 https://m.edsoo.ru/ff0d4f42

HU3YUCHUC CTO CBOMCTB»
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ModnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 09.01.2025  https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA

33 BEIIECTBA rasa Mo ero U3BECTHOM bubmorexa HOK

» Y 14.01.2025  https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo

34 ABHCHMIO PEaKIIMA Ha OCHOBE bubmorexa LHOK
P “p " . 16.01.2025  https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B

35 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI 21.01.2025  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIMKATOpax 23.01.2025  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputesb.

37 HacsIieHHble ¥ HEHACHIILICHHBIE bubmuorexa [JOK
pacTBOpbl. MaccoBas 1071 BeliecTBa B 28.01.2025  https://m.edsoo.ru/ff0d5b40
pacTBope
ITpakTuyeckas pabora Ne 5 o Teme

38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
onpeeaEHHON MacCOBOU JI0JIei 30.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY

39 KontponbHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» 04.02.2025 | https://m.edsoo.ru/ff0d6342

40 Okcupl: cocTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIAaTypa 06.02.2025  https://m.edsoo.ru/ff0d664e

a1 [TonydyeHue 1 XuMHUECKHE CBOMCTBA Bu6mmorexa [IOK
KHCJIOTHBIX, OCHOBHEIX H aM(OTECPHEIX 11.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa 13.02.2025  https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHI 18.02.2025 @ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 20.02.2025 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA 25 02.2025 bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
N YHCHI 27.02.2025  https://m.eds0o.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 04.03.2025  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsi3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHHI 06.03.2025  https://m.edsoo.ru/00ad9a50
49 O0600611eHre U cucTeMaTH3amus bubmmoreka [JOK
3HAHUU 11.03.2025  https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHEBIE KJI1aCChl HECOPTaHUIECKHX bubmmorexa [TOK
o P 13.03.2025  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIe OMBITKY KIIACCHPUKAITUN
51 XUMHYECKHX 3eMeHTOB. [loHsITHE O bubmorexa [JOK
' 18.03.2025  https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX dJICMCHTOB
[Iepuonnueckuii 3aK0H U
52 Ilepuoanueckas CHCTEMA XUMHYECKUX bubmorexa [JOK
P 20.03.2025  https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 [lepuoapl, TpyIbl, TOATPYIIILI bubmorexa HOK
PHOZEL, TPYHIIHL TOAPY 03.04.2025  https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTonsr 08.04.2025 | https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
10.04.2025  https://m.edsoo.ru/00adaébc
cucremsl /. . Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 15.04.2025  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUsI HAYKU U NIPAKTUKU. []. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, neaaror u 17.04.2025  https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XAMUYECKHAX 3JIEMEHTOB 22.04.2025  https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa HOK
24.04.2025  https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMHYECKas bubnuoreka [IOK
CBSI3b 29.04.2025  https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnnorexka [JOK
XUMHUYECKas CBS3b 06.05.2025  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CreneHb OKUCIEHUS 13.05.2025 https://m.edsoo.ru/00adae28
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bu6mmorexa [IOK
63 peaKIuu 15.05.2025 https://m.edso00.ru/00adb076
KonTponbnas padora Ne4 o teme
64 «CTtpoeHne aToMa. XuMHU4IeCKast 20.05.2025 bubmmorexa [JOK

CBA3b»

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

65 OKUCINATENIN U BOCCTAHOBUTEIN 1 22.05.2024 https://m.edsoo.ru/00adb4gs

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 05 4 °


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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara udpoBbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue A mupp
Bcero U3ydeHust o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
bu6mmoreka [IOK
1 K . 1
OBAICHTHAL CBAb 03.09.2024  https://m.edsoo.ru/00adb59e
5 XuMHYECKas CBS3b MEXIY aTOMaMu 1 bubnuorexa [JOK
Pa3HBIX HEMETAILJIOB. 05.09.2024  https://m.edsoo.ru/00adb6b6
3 XuMHUYECKas CBSA3b MEXIY aTOMaMu 1 bubnnoreka [JOK
METaJVIOB U HEMETAJIOB. 10.09.2024  https://m.edsoo.ru/00adb7e2
4 CTeneHb OKUCIIEHUS] aTOMOB 1 bubmorexa [JOK
' 12.09.2024  https://m.edsoo.ru/00adbac6
5) C . 1
TPOCHHUE KPUCTAILIIOB 17.09.2024
6 OKHCITUTEITbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakIuu. 19.09.2024  https://m.edsoo.ru/00adbcb0
7 CKOpOCTh XUMUYECKUX PEAKIIUN 1 bubmorexa HOK
P P 24.09.2024  https://m.edsoo.ru/00adbe9a
bu6mmoreka [IOK
8 06 1
PATHVIGIE XHMIACCIHE Peartutt 26.09.2024  https://m.edsoo.ru/00adc28c
9 DIIEKTPOIUTHUECKAS TUCCOIIHAIIA 1 Eubmorexa IIOK
P ) 01.10.2024  https://m.edsoo.ru/00adcade
10 CBolicTBa pacTBOPOB AIEKTPOJINTOB 1 bubmmorexa [OK
03.10.2024  https://m.edsoo.ru/00adcd68
11 VYcnoBus Te4eHUs peakuuii B 1 [IpakTrueckas 08.10.2024 bubnnorexa [JOK
pacTBOpax 3IEKTPOIUTOB JI0 KOHIIA pabota Nel. https://m.edsoo.ru/00add448
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«YciaoBus

TEUECHUS
XUMHYECKHUX
peakuuii B
pacTBopax
AJIEKTPOJIUTOB
JI0 KOHIIa»
12 KucioTel u ocHOBaHUs bubmorexa HOK
’ 10.10.2024  https://m.edsoo.ru/00add5d8
. . bubnuorexa [JOK
13 Croficrra corei. 15.10.2024  https://m.edso0.ru/00addsb2
14 Knaccudukanus XuMuaeckux bubnnoreka [JOK
peakIuii. 17.10.2024  https://m.edsoo.ru/00add9d4
KonTponbnas paborta Ne 1 o reme
15 «CTpoeHue BellecTBa. bubnnoreka [JOK
MHuoroo0pa3ue XUMHYECKUX 22.10.2024  https://m.edsoo.ru/00addd12
peaxkuuii»
IT C
o | Do s
B ’ P 24.10.2024  https://m.edsoo.ru/00addbfa
XUMHUYECKHUX PEAKIIHID)
. bubnuotexa [JOK
1 Obite CROMCTEA HEMETAIOR. 07.11.2024  https://m.edsoo.ru/00addeco
bu6mmoreka [JOK
18 Fanorere:. 12.11.2024  https://m.edsoo.ru/00addfe2
bubmuorexa [JOK
19 XJI0pOBOJOPOA U COJIsTHASI KUCIIOTA. 14.11.2024 httos://m.edsoo.ru/00ade4ss
20 drop, 6pom, HOLL. 19.11.2024  Drommorexa [IOK

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

21 Kucnopon u cepa. 21.11.2024 https://m.edsoo.ru/00ade348

bubmuoreka [JOK

22 Cympdumer 26.11.2024  https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK

23 OKcuipl cephl. 28.11.2024  https://m.edsoo.ru/00ade64a

24 CepHas KUCIIOTA U €€ COJIN bubmoreka LOK

P ' 03.12.2024  https://m.edsoo.ru/00ade802
[ToBTOpCHME 11O TEME
25 «MHOroo0pasue BeIIeCTB bubmaorexa LIOK
P H ’ 05.12.2024  https://m.edsoo.ru/00adea28
HeMeraiuisl ¥ UX COETUHEHUS»

26 Hewmerannet VI-VII rpynn u ux bubnnorexa [JOK
COEIMHEHMUS. 10.12.2024  https://m.edsoo.ru/00adec8a
KonTponbnas pabota Ne 2 o reme

27 «MHOTr000pa3ue BEIIECTB Bubmorexa ITOK

P H ' 12.12.2024  https://m.edsoo.ru/00adec8a
HCMCTaJ'IJ'II)I U UX COCAUHCHU)
bu6mmoreka [IOK

28 AsoT 1 docop. 17.12.2024  https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK

29 AmMuaK. 19.12.2024  https://m.edso00.ru/00adf004

[TpakTnueckas
pabota Ne2

30 Honyqeime aMMHaKa U U3y4eHue «ITonmyuyenue 24.12.2024 bubnuotexa [JOK
€r0 CBOMCTB. aMMHaKa u https://m.edsoo.ru/00adf180

W3Y4YCHHE €ro
CBOWCTB»
bu6mmoreka [JOK
31 Oxerer asora, 26.12.2024  https://m.edso00.ru/00adf306
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bubmuoreka [JOK

32 A3OTHAA KNCIIOTA U HHTPATEI 09.01.2025  https://m.edsoo.ru/00adf518
. bu6mmoreka [IOK

33 Banceiiume coepmmenis hpocdopa. 14.01.2025  https://m.edsoo.ru/00adf68a

bubmuorexa [JOK

34 Yraepox. 16.01.2025  https://m.edsoo.ru/00adfc20

35 Bonoponnable coequHeHud yriiepoia Eubmorexa ITOK

HOPOA s YIIEposa. 21.01.2025 https://m.edsoo.ru/00adfd9c
bubmuoreka [JOK

36 Oxenet yriepona. 23.01.2025 | https://m.edsoo.ru/00adfebe

37 VYronpHasg KUCI0Ta U €€ COJIU bubmaorexa LIOK

' 28.01.2025 | https://m.edsoo.ru/00ae006¢c
IIpakTHueckas BuG 10K
noInoTEKA

38 Kapbonarer padora Ne3 30.01.2025 | https://m.edsoo.ru/00ae027e

«KapOoHatb»
39 Kpemuuii u ero coequHeHus Bubmorexa ITOK
P A ) 04.02.2025  https://m.edsoo.ru/00ae054e
O00011IEHNE TT0 TEME
40 «MHorooopasue BelEecTB Bubmorexa ITOK
P H ' 06.02.2025 | https://m.edsoo.ru/00ae080a
Hemertamisl 1 nx coeJUHEHUS.

41 Hewmerannsl IV-V rpynn u ux bubnnorexka [JOK
COEIMHEHHN. 11.02.2025  https://m.edsoo.ru/00ae0bf2
KonTponbnas pabota Ne 3 o reme

42 «MHOT000pa3ue BEIIECTB bubmorexa LIOK

P ) 13.02.2025  https://m.edso0.ru/00ae0el8
Hemertamsl 1 ux coeJUHEHUS.
. bubnmoreka [JOK
43 Obmpe CBOHCTBA METAILIOB. 18.02.2025 @ https://m.edsoo.ru/00ae103e
44 OO01Me XMMHYECKUE CBOMCTBA 20.02.2025  bubmuoteka [JOK
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MCTAJJIOB.

https://m.edsoo.ru/00ael1156

[IpakTrueckas
pabota Ne4
45 OO01Me XMMHYECKUE CBOMCTBA «O0mue 25 02,2025 bu6mmoreka [IOK
METAaJIOB. XHUMHUYECKHE https://m.edsoo.ru/00ael1156
CBOMCTBA
METAJLIOB)
bu6mmoreka [IOK
46 .
Lenotreie meransl 27.02.2025 | https://m.edsoo.ru/00ael278
. bubnuorexa [JOK
47 K )
eI 04.03.2025 | https://m.edsoo.ru/00ael4b2
N bubnuorexa [JOK
48 K .
COTROCTD BOAM 06.03.2025 | https://m.edsoo.ru/00ael4b2
. bubmuorexa [JOK
49 A .
JTOMHHHH 11.03.2025  https://m.edsoo.ru/00ael15e8
bu6mmoreka [IOK
50 C .
OCHMHCHHA ATTOMHHHA 13.03.2025  https://m.edsoo.ru/00ae15e8
51 K .
ees0 18.03.2025
bu6mmoreka [JOK
52 C D).
oemunenms xenesa(ll) 20.03.2025  https://m.edso00.ru/00ae1886
bu6mmoreka [IOK
53 C I1D).
oemunenns xenesa(Hl) 03.04.2025 | https://m.edsoo.ru/00aelae8
bu6mmorexa [IOK
54 C )
[LTaBbl METAILTIOB 08.04.2025 ' https://m.edsoo.ru/00aelc64
O00011IeHNE TT0 TEME
55 «MHuoroo6pa3zue BemecTB. MeTamibl Eubmorexa IIOK
10.04.2025 | https://m.edsoo.ru/00aelc64

N UX COCOAUHCHUA.



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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

56 MeTailtst 1 ¥x COE/MHCHI. L 15.04.2025  https://m.edsoo.ru/00ae1d86
KonTtponsnas padora Ne 4 o teme
57 «Muoroo6pa3zue BemiecTB. Merauibl 1 bubmmorexa LIOK
P HHeCTs. 17.04.2025 = https://m.edsoo.ru/00ae35e6
U MX COCITUHCHHSIY.
58 CtpoeHue BelecTna 1 99 04.2025
bubmuoreka [JOK
> Crpoeine pelecTsa 1 24.04.2025  https://m.edsoo.ru/00ae3de8
60 MHoroo0pa3ue XuUMHYECKUX 1 bubnuoreka [IOK
peakiui 29.04.2025  https://m.edso00.ru/00ae1750
61 MHoroo0pasue BeliecTs. 1
Hemerasuiel ¥ X cOeIUHEHUS 06.05.2025
M .M
62 HOT000Opa3ue BenecTB. MeTaibl 1 13.05.2025
U MX COCJIMHCHHUS.
[ToBTOpenue no temam «CtpoeHue BuG 110K
UOIMOTEKA
63 BEIIECTBAY U <<MH0rcjo6pa3He 1 15.05.2025 httos://m.edsoo.ru/00ae3f50
XUMHYCCKHX PEaKIIHii»
bu6mmoreka [JOK
64 Wroroast KOHTpOIBHAS paboTa. 1 20.05.2025 httos://m.edsoo.ru/00ae4270
[ToBTOpenue no teme «CtpoeHune bubnuoreka [IOK
65 BEIECTBAY 1 22.05.2024 https://m.edsoo0.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB I10 65

[NPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» XuMmus: 8-if kiacc: 6a30BBIN YPOBEHb: YUCOHUK; S-¢ U3/IaHue, TIepepadbOTaHHOE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3marenbeTBo «IIpocBemeHme

» Xumus, 9 knacc/ Kypun A.A. AxkunonepHoe o6mectBo «M3naTenscTBo

((HpOCBGHICHHe»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA
OEJIEPAJIBHAA PABOYAA ITPOI'PAMMA
OCHOBHOI'O OBILIEI'O ObPA3OBAHUA

XUMMUS (6a30BbIi ypoBeHB) 1111 8-9

Xumusi. [loypouHoe TeMaThuuecKkoe MmiiaHupoBaHue. 9 Kiacc :
nocoOue it yuuTenen oomeoopazonat. opranuzanuii / A.A. XKypun,

"[IpocBemenne", 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6amoreka [JOK
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