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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMHM TIPETOoJaBaHusl yd4eOHOTO TMpeaMeTa «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOUIEH cTpareruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro IIpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbratamMm oOy4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYEHUs MPEeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIUHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESTENBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IMHCTBO NMPUPOBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OpraHU4eCKON XMMHHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHU O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEIIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOTO MPUMEHEHMS M TIOJyYECHHSI U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHHsA B Hayke. M3yueHune XMMUU NMPOUCXOAUT C NPUBJICUYCHHUEM 3HAHUM U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4ua
y4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaKHEUIIUX (PaKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJTO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, sS3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0paInieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe TMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATh SBIICHUS
OKpY’KaOIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyUYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
NeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyarommxcsd TyMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX  IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo111ee YKcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
obmero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
a51eMeHTOB. [IpocThie U cl0XKHbIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Monbs. MonspHas Macca. B3auMocBsi3b KOJIMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHs. Knaccubukanms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKknx CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIAHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHM, HaOIt0IeHUE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMoIeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakumm TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJly4YeHHUsI KUCIOpoJa B J1abopaTOpuu M TMPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4YeloBeKka. KpyroBopot BoAbI B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcugoB. Duzmyeckne U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucinor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaIieHus ropeHus (rmoskapa), 03HaKOMJICHUE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciemoBaHHE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUlaMH (HATPUEM U
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa3l0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEWTpaau3aluu, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOIA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA Mo ero noyoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. . M. MenneneeB — yd€Hblii u
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiny pas3ioKeHHs, COSTUHEHNU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO011e ecTeCTBEHHO--HAyUHbIE TIOHSTHS: HAay4yHbIN (akT, runores3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIBI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHWU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKLIUU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW pEaKUMU M TIOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHOM peaKunu. CocraBiienue YpPaBHEHUU

OKHCIIUTCIIbPHO--BOCCTAaHOBHUTCIIBHBIX peaKHI/Iﬁ C HCIIOJB30BaHUEM  METOJa
SJICKTPOHHOT'O Oajanca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHOrO OOMeHa. Y CloBUSI MPOTEKAHUS pEaKIUii HIOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHUE C MOJCISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiasi xapakTepucTHKa TrajoreHoB. (OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJy4YeHUE, MNpuMeHeHue. [leiicTBue Xxyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKue 1 XMMUYECKre CBOMCTBA (00IIHe KaK MPeJCTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl M €€ COCAMHEHUN B TpUpOoJE. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHUCIECHHs. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaUECTBE MUHEPATBHBIX YAOOPEHUH.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoga B mnpupoge. Okcuuabl yriepoja, HX (U3HUYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TI00ATbHOTO TMOTEIUICHHS KIMMaTa, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BAKHBIX BELIECTBAX: JKUPaAX, O€JIKax, yriieBoJax — U X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COCNUHEHUSIMH (BO3MOXKHO UCIIOJIb30BaHUE BHUEOMATEPUAIIOB),
HaOJIOICHHE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEpHON KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COCIMHECHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEPHUATIOB), 00pa3iaMi a30THBIX
u (hocopHbIX yrnOOpeHUM, moayyeHue, cooMpaHue, pacrio3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MeEJbl0 (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3YYCHUE MOJIeNIed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, QymiepeHa, O3HaAKOMJIIEHHE C MPOIIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YUYEHUE CBOWCTB YTJIEKUCIIOTO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U W3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COCTMHEHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKass  PEemETKa.  DIEKTPOXUMUYECKUH  pAall
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUABl HaTpust W Kauus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COEIMHECHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelue coequHeHus Kaabus (OKCHI, TUAPOKCHI, coin). KEcTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE  PpE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbIIKs, aIFOMUHUS, [IMHKa, sxkere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUJIA LIMHKA, PEIICHHE HKCIEPUMEHTAJIbHBIX 337a4 Mo Teme «BakHeniue
METaJUIbl U X COCAUHEHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHe OKpyKaroueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccudukanus, MepUOAUYHOCTh, HaOIIO/ICHUE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JIUAJIEKTPUKH, (OTORJIEMEHT, BEIIECTBO, Telo, O0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMa, MUHEpPAIbHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUST XUMHUU B €IUHCTBE y4yeOHOU U
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUMCKUMU
COLMOKYJIbTYPHBIMM W JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHU, IPUHATBIMU B
oOIiecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMS 3HAYECHUS XMMMYECKOM HAayKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMel o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K pPa3HOOOpa3HONW COBMECTHOM MAESITENbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aMMOIIOMOIIH B IIPOLIECCE 3TON yueOHOM IEATETbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M IIOCTYNKH CBOMX TOBApUILEW C MO3ULMHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI IIOCIIEICTBUM ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKHM U COCTABIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpA, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

[I03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA I0JIyYCHUE HOBBIX 3HAHUH I10
XMUMHH, HEOOXOAUMbIEe IJi1 OOBSCHEHUS HAOIIOaeMbIX IPOLIECCOB U SIBICHUH,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C yuyeOHBIMU TEKCTaMH, CIPaBOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHSA OOy4YE€HUs B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U PE3YNIbTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpohecCUOHAaTBbHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMSA, ITOHMMAHUE LEHHOCTH 3J0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIMX 340POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOoOJIeM M MyTed HX pEeHIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpoBaHUsS MUPOBO33pEHUS 001IEHAYYHbIE TOHSTHS (3aKOH, TEOPHS, IPUHIIUII,
rurnore3a, Qakt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHUpA, U YHUBEpPCAJIbHbIE YUeOHbIE AeHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjornueckue aeicTBHA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
MOHATHS 11 OOBSICHEHUS OTMIEIBHBIX (PAaKTOB M SBJICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BHIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XuUMu4eckas (opMysia U ypaBHEHHE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATENIbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CICJICTBEHHBIE CBSI3M U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

MPUOOPETEHUE OMNbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JMUTEpaTypa XUMHUUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (pOpMy MpeAcTaBieHUsT HHPOPMALIUUA U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
MCCJIEI0BATENBCKOW JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxaaemMol Tembl, (OPMYIMpPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEUIOKEHHON 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
JabopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpJAUHALUSA
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON padodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(IpolieHTHAasi KOHIICHTpAIus1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepronnueckoin cucreme,
3aKOHOB COXPaHEHMS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckass cucrema Xumuueckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAB U 3apsi] sApa, 0011ee YUCIIO IJIEKTPOHOB U
pacnpeeseHne uX Mo JIEKTPOHHBIM CII0SM);

KJIACCU(PUIIMPOBATh XMMHUUYECKHUE 3JIEMEHTBHI, HECOPIaHUYECKUE BELIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACcCOB, MMOATBEPAK/Ias ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHUYECKUX TPEBPALIECHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO 3jeMeHTa 1o (opMmyse COEeIHHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYUHHO--CJIECACTBEHHBIX CBS3€H — [JIs1 U3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKMX pEaKIMil, €eCTECTBEHHO-HAyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 1a00paTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH M INPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C MOMOIIBI0 MHAUKATOPOB (JIaKMYC, (peHon(Tanent, MeTUIOpaHK

U Jpyrue).

K koniy oOyueHus B 9 kiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3PDeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XUMHUYECKOW peakIuu, MpeAeabHO AOMYCTUMAasi KOHIICHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOH (opMylie, XapaKTep Cpellbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mododyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YEeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YUCTOBBIMU
XapaKkTepPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsn  sjapa, OOIIee YHUCIO DJJIGKTPOHOB M paclpelesieHHe WX TI0
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Tpejenax MajblX MEPUOJIOB U
TJIABHBIX MOJTPYI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMALMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkui;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO 3JIeMEHTa MO (QopMyJe COeTUHEHHUS,
MacCOBYIO JIOJIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
kapOonat-, ¢docdar-, cunmkar-, cynbdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN EATETLHOCTH — aHATTU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE PUUUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 9 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 0 1 bu6nmorexa LIOK

' U CONISIX https://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

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

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

bubnunoreka LIOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds00.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [JOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 0 0 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 0 0 bu6nunorexa LIOK
JKU3HU 4YejioBeka. Tema u BemecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MO3HAHUS B 1 0 0 bubnunoreka LIOK
XUMUHU 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 0 1 bubmmnoreka HOK
pUEMBI OOPALLIEHUS C 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
1a060paTOPHBIM 000PYTIOBAHUEM
4 YucTeIe BEMIECTBA U CMECH. 1 0 0 bubnmorexa LIOK
Cnioco0nI paznieneHus cMecen 12.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
! . PrMED 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMEL H MOIICKYJIEI 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6¢
7 XuMudeckye dJIEMEHTRI. 3HAKU 1 0 0 bubnmorexa LIOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 Hpocrste i cnosiiisie pemecTsa 1 0 0 26.09.2023  https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
o ATOMHO-MOJICKYJIIPHOC y4CHHe 1 0 0 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bubnunorexa LIOK

10
BajleHTHOCTh aTOMOB XMMHUYECKHX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTtHOCHUTEIbHAS MOJICKYIISIpHAS bubmotexa [IOK
P 10.10.2023  https://m.edsoo.ru/ffod323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubnuoreka [IOK
AJIEMEHTa B COCAMHCHHUH 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MougsipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 du3nyecKue U XUMUYECKHE SIBJIICHHUS. bubnunoreka LIOK
XuMHUYecKasi PeaKIus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBHs IPOTEKaHUS bubmuoreka [IOK
XUMHUYECKHX PEAKIIUi 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubmuoreka [IOK
XVMMHYECKUE YpaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
17 BEIIIECTBA [0 YpaBHECHUSIM bubnmorexa OK
P . 31.10.2023  https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKITHii
Knaccudukanmst XxumMuaeckux
18 eaKIui (COSTMHCHHUS, PA3IIOKCHHS Bubmiorexa HOK
P P : 31.10.2023  https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHukiIoneaucT. O0o00IeHne 1 Bubmorexa IOK
] B 07.11.2023  https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIMsl 3HAHUI
20 KonTtponsHast padora Nel o reme bubnuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 07.11.2023 @ https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bubnunorexa LIOK

21 .K —
BOSILYxA. RHCHOPOIL —= SEMEILT 1 14.11.2023 https://m.edsoo.ru/ff0d448e
npocroe BeniectBo. O30H
DU3NYECKUE U XUMUYECKUE
29 CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 14.11.2023 @ https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 71a00paToOpru ¥ MPOMBIIUICHHOCTH bubmmorexa LIOK
' 21.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXMUMHYECKOM YpaBHEHHUH, IK30- 21.11.2023  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar 513H61§He(11;03)1yra CIIOCOOBI iro bubnuorexa [JOK
P xS 28.11.2023  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTiaeckast pabota Ne 3 mo Teme
26 «Ilonmydenne u coOMpanue brbmmorexa LTOK
" P . 28.11.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4eHUE €T0 CBOHCTBY
97 Bonmopon — anemeHT u nmpocToe bu6muoreka [JOK
BenlecTBo. Haxoxienue B mpupose 05.12.2023  https://m.edsoo.ru/ff0d4ddO
Ou3nYecKue 1 XUMUIECKHE
28 cBolicTBa Bogopoaa. [IpumeHnenue bubnnorexa [JOK
poAa- 1P 05.12.2023  https:/m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 [ToHsITHE O KUCIIOTAX U COJISIX bubmorexa [IOK
12.12.2023  https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Croco0bl mosTy4eHust BOJOPOa B

bubnunorexa LIOK

30
nabopaTopuu 12.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
31 «[Tonydyenue u cobupanue Bogopoa bubmmorexa LJOK
e 1P HOPOAA, 19.12.2023  https://m.edso0.ru/ff0d4f42
W3YYCHHUE €T0 CBOWCTBY
32 MoutsipHbiii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEII[ECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK
. Y 26.12.2023  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 ABHEHMIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
P “p . 26.12.2023  https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B
35 du3nyeckrue U XUMAYECKHE bu6nmorexa LIOK
CBOCTBA BOJEI 09.01.2024 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmmnoreka HOK
WHJIUKATOpax 09.01.2024 @ https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 HackimienHbie 1 HEHACHIIICHHBIC bu6mmoteka IIOK
pacTBOpbl. MaccoBasi 07151 BEIIeCTBa 16.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTiueckast pabota Ne 5 o teme
38 «ITpuroroBiieHnue pacTBOPOB C bubnuotexa [JOK
onpeeNEHHON MacCOBOM J10JIei 16.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 23.01.2024 @ https://m.edsoo.ru/ff0d6342
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Oxcuppl: cocTaB, Ki1accupuKarms,

bubnunorexa LIOK

40
HOMEHKJIaTypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ 30.01.2024 https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca
43 [TosrydueHne U XUMHUYECKUE CBOKCTBA Bbu6moteka [JOK
OCHOBaHUH 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmorexa LIOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéLlf HIE)J'I )eHI/I}I XI/IMI/I‘{ZEKI/IG bubmmorexa [IOK
y YHEHI 13.02.2024  https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJTACChl HEOPTAHUUECKHUX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
['eneTndeckas CBA3b MEXIY
48 KJIaccaM¥ HeOPTaHUIECKUX bubmmorexa [JOK
. 20.02.2024 @ https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HAHHUI 27.02.2024  https://m.edsoo.ru/00ad9ch2
KonTtponbhast padora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa I[JOK
P 27.02.2024  https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[TepBbIe MOMBITKY KIIACCU(PUKAITUU

bubnunorexa LIOK

>1 XHMIHECKIX dleMen10B. HomAtie o 05.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepnoauueckast cucrema Bbu6muotexa [JOK
XUMHYEeCKHX deMeHToB JI. U. 05.03.2024  https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, rpynmel, MOATPYIIIBI bubmorexa [JOK
12.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000I0YCK
55 aToMOB 3JieMeHTOB [lepruoanueckoit bubmorexa OK
19.03.2024  https://m.edsoo.ru/00ada6bc
cucrtemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubmuorexka [IOK
[Tepuoanueckoii cucreme /1. U. 19.03.2024 = https://m.edsoo.ru/00adag824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKU. []. bubmuoreka [IOK
N. MenneneeB — yuéHbIH, IeAaror u 26.03.2024 = https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmmnoreka [JOK
XHUMUYECKHX DJIEMEHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
59 HonHas xumudeckas CBI3b bubmorexa I[JOK
09.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMuueckas bubmuoreka [IOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
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61 KoBanentnas nenosnspHas 1 0 0 bubmmoreka [JOK
XHMHYECKas CBS3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Crenexs okHCICHuA 1 0 0 16.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC 1 0 0 bubnunoreka LIOK
peakuuu 23.04.2024 @ https://m.edsoo.ru/00adb076
bubnunoreka LIOK
4 1
6 OKHCIHTEIIH 1 BOCCTAHOBHTCIIH 0 0 23.04.2024  https://m.edsoo.ru/00adb076
KonTtponsnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4ecKas 1 1 0 bubmmorexa LIOK
' 30.04.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnuoreka [IOK
cUCTEMAaTU3aluA 3HaHUI 30.04.2024 @ https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 0 0 bubmmnoreka HOK
CHCTEeMAaTU3alusl 3HaHUH 14.05.2024  https://m.edso0.ru/00ad9ch2
68 PesepBHblit ypok. O60011eHNE U 1 0 0 bubmuoreka [IOK
CHCTeMaTH3aIrs 3HaHUI 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
I[TPOI'PAMME
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabusie IIpakTuueckue
n/n Bcero U3ydeHust o0pa3oBartejibHbIE
padoThI padoThI
pecypchl
1 [Tepnoanueckuii 3aKoH. 1 0 0 bubnunoreka LIOK
[Tepuonuueckas cucrema 06.09.2023 | https://m.edsoo.ru/00adb59e
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XUMHUYECKUX dieMeHToR /1. .
Menpeneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Bubl XUMHYECKOM CBSI3U U THUITBI
KPpUCTAJUIMICCKUX peHléTOK

06.09.2023

13.09.2023

13.09.2023

bu6nmoreka [IOK
https://m.edsoo.ru/00adb6b6

bub6numoreka [IOK
https://m.edsoo.ru/00adb7e2

bubnunoreka LIOK
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel no teme
«[loBTOpEHUe u yrirydneHue
3HAaHUI OCHOBHBIX Pa3/eiioB Kypca
8 Kiacca»

20.09.2023

Knaccudukanms xumuaecknx
peakui o pa3InyHbIM
MpU3HaKaM

[ToHsTHE O CKOPOCTH XUMUUYECKOMN
peakunu. [IoHsiTHE O TOMOTE€HHBIX
Y T€TEPOTEHHBIX PEAKIUAX

[TonsiTHE O XUMHUECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE
Ha CKOPOCTh XUMHUUYECKOU peaKlnu
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

20.09.2023

27.09.2023

27.09.2023

04.10.2023

bu6nmorexa LIOK
https://m.edsoo.ru/00adbch0

bu6nmorexa LIOK
https://m.edsoo.ru/00adbe9a

bubnmnoreka LIOK
https://m.edsoo.ru/00adc28c

but6mmorekxa [IOK
https://m.edsoo.ru/00adcade
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Teopus 31EKTPOIIUTUYECKON

bubnunorexa LIOK

10 auccouuauyy. CHIBHBIC i Crabsie 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HMonurle ypaBHEHUS PEAKIIUN bubmaorexa LIOK
P peartt 11.10.2023  https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHU 00 Bubmrorexa IIOK
bex . 18.10.2023 | https://m.edsoo.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIHAITTT
14 ITonsaTue o ruApOIN3E CONEH buGnuorexa [IOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHs bubmuoreka [{OK
3HAHUNA 25.10.2023 | https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Penrenne skcriepuMeHTAIBLHBIX Bubmuorexa IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padora Ne2 o reme
17 «DIIEKTpOIUTHYECKAs bubmuoreka [JOK
Iucconuanug. XuMHU4eCKue 08.11.2023  https://m.edsoo.ru/00addecO
pEaKiuu B pacTBOPaAX»
OO01ast XapakTeEPUCTUKA
18 ranI(l)IreHOBp XI/IMI:/I‘JCCKI/IG CBOIiCTBa bubmorexa LIOK
i 08.11.2023  https://m.edsoo.ru/00addfe2

Ha IIpUMeEpE XJ10pa



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

XinopoBogopo. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE bubmmorexa [JOK
> HOIYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHECHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCITOTHI bubmorexa OK
YHCHI= COT ’ 15.11.2023  https://m.edso0.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Beruunciienus mo ypaBHEHUsIM
21 XUMHUYECKUX PEAKIUi, €CIIH OJUH bubmorexa HOK
PRI, A 22.11.2023  https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynisl 22.11.2023  https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAUT
93 cepbl. Haxoxaenue cepsl u eé bubmmoreka [JOK
COEIMHEHUI B IPUPOJIE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKWCTBA CEPBI
CepoBoa0po/, CTPOEHHE,
24 @Hgnqefml;ei XI/III:\)/[I/IIICCKI/IC bubmorexa LHOK
. 29.11.2023  https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepel. CepHas KUCIIOTA,
25 qmsnjecmdre) u XI/II\I/I)I/I'—ICCKI/IG bubmmorexa [JOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MIOJIy4EHUS CEPHOI KUCIIOTHI. bubmuorexa [IOK
XUMUYeCKOe 3arpsi3HeHne 06.12.2023  https://m.edsoo.ru/00adec8a

OKpY>KaloIleu cpeibl
COETUHEHUSIMU CEPBI
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Brlunciienue MaccoBOi 101U

bubnunorexa LIOK

27
BBIX0/1a TTPOJIYKTa PEAKIIUH 13.12.2023 = https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprCcTHKa SJICMEHTOB
VA- el A30T,

28 acnrpoycr; aHCHHE B MPUPOJIC bubmorexa OK
pactipoctp PHPOAE, 13.12.2023  https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE bubmmorexa [JOK

> oMYA 20.12.2023  https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «Ilonmyyenne aMMuaKa, U3y4eHUE bubmorexa [JOK
. ks 20.12.2023  https://m.eds0o.ru/00adf180
€r0 CBOWCTBY»

31 A3oTHas KucnoTa, e€ pusnueckue bubmmnoreka HOK
Y XMMHYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 noOpeHnid. XMMHYECKOe bubmorexa [OK
YAODP ’ . 27.12.2023  https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u

33 dbocdopnas kucnorta, pusznyeckue bubnuotexa [JOK
1 XMMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a
MOJTy4eHue
Ucnonbs3oBanue ¢pocdaTos B

34 Ka4yeCTBE MUHEPATBHBIX bu6muoreka [JOK
ynoOpeHuil. 3arpsa3HeHue 10.01.2024  https://m.edsoo.ru/00adfc20

PUPOJHOH cpenbl hocdaramu
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Yraepon, paclipocTpaHEHHE B

bubnunorexa LIOK

3 1pRpoze, q)mmevcme 1 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHUYECKHAE CBOMCTBA
Oxcunel yriaepona, ux (pusndeckue
U XUMHWYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE IPOOIEMBI Bubmorexa HOK
P : 17.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepoa
(V)
37 VYrojapHas KUCIIOTA U €€ COJIN Bubmiorexa OK
24.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyeHune yriaekuciioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha 24.01.2024  https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O Bubmiorexa IOK
P H 31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepo/ia
40 Kpemunii u ero coefuHEeHHUS bubmorexa HOK
P s 31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3a7a4 1o reMe «BaxHenme 07.02.2024  https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUSI
KonTponbnas padora Ne3 mo teme
42 «Baxuelnme HeMeTayuIbl U UX Bubmiorexa HOK
07.02.2024 = https://m.edsoo0.ru/00ae0el8
COEIMHEHUS
43 OO01mmas xapakTepucTHKa bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB — 14.02.2024  https://m.edsoo.ru/00ae103e
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpUucTauinyecKas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMUUECKUI PSII Bubmorexa LIOK
p . P 14.02.2024 = https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
meraiuioB. CruiaBel. Beruucnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmorexa LIOK
P N 21.02.2024  https://m.edsoo.ru/00ael1156
peaKui, eciiu OJJUH U3 PEarcHTOB
COJICPKUT TIPUMECH
46 IToHsaTHE O KOPPO3UN METAIJIOB Bubmrorexa IOK
pp 21.02.2024 @ https://m.edsoo.ru/00ae1278
bubnmorexa LIOK
47
[Henormsie MeTanet 28.02.2024 | nhttps://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
KaJns 28.02.2024 | https://m.edsoo.ru/00ae14b2
49 [lenouHO3eMeNbHBIE METAILITBI — bubnnorexa [JOK
KaJIbIUH ¥ MarHui 06.03.2024 @ https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefnHeHNA KaJIbIUA BrbmroTexa [IOK
s H 06.03.2024  https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U CUCTEMAaTU3aIIH
3HAHUH 13.03.2024
59 JKEcTKOCTh BOJBI U CIIOCOORI €€ bubnmnoreka LIOK
YCTpaHECHHS 13.03.2024  https://m.eds00.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KeCTKOCTB"BOHH 1 METORL €8 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bub6nmoreka [IOK
>4 AiomHHHif 20.03.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
THUJIPOKCH]IA 27.03.2024 @ https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
> AKeneso 27.03.2024  https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemnesa (111) 10.04.2024 = https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUI 10.04.2024
[IpakTnueckas padora Ne 7.
59 Pemrenne skciepuMEHTAIBHBIX bubmmnoreka HOK
3a1a4 o teme «BaxkHeiine 17.04.2024  https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COETUHEHUS»
Beruncnenus mo ypaBHEHUSAM
XUMHYECKHUX PEAKIIHA, €CITH OJIHH
60 U3 PEareHToB JIaH B 30BITKE WK bubmuoreka [JOK
COJIEPKUT NMpHUMecH. Brruncnenus 17.04.2024  https://m.edso0.ru/00ae1750
MacCOBOM JOJH BBIX0OJa MPOIYKTA
peakuuu
61 O060061IeHre U cucTeMaTH3alus
3HaHUI 24.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxuHenme MeTauibl 1 UX 94.04.2024

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
IIOBCEIHEBHON XU3HU YeJIOBEKaA 15.05.2024 @ https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsAI3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl 15.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
HKOJIOTHUYECKUX MPOOIeM 22.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
CUCTEMAaTH3AalNs 3HAHUI 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 bubnuoreka [IOK
cUCTEeMaTH3alus 3HaHUH 29.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011IeHNE U 1 Bu6mmoreka [JOK
CUCTEMATH3aIus 3HAaHUHN 29.05.2024 | nhttps://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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