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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWW K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eiepaabHOM pabouelt mporpaMMbl BOCTIUTAHUS
U C y4d€TOM KOHIIEMIUU TIpernojaBaHus y4deOHOro mnpeamera «XuUMHUA» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoi deaepanuu.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npeamera, yCTaHABJIMBAET o0s3aTeNnbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM M CTPYKTYpUPOBAHHUE T10
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUSI XHUMHU C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKXKe TPeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1IeeH U3yueHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOU It (OpMHUpPOBAHHMS MHPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib UrpatoT (GOopMUPYEMbIe XUMUEWU MPECTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arolmmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JeATEeIbHOCTH,
AKCIEPUMEHTAJBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBIIETCS OTBETCTBEHHBIM
3TarnoM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOIIUXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSAM, K IPHPOJIC, K YSIIOBEKY, BHOCUT CBOW BKJIQ/l B AKOJIOTMYECKOEC
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHHWs B OOYYEHMH XUMHUU OOECTICUMBAIOTCS CIEIH(PUKON
colepkaHus ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  MEAarormuecKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0IIIETr0 0Opa3oBaHUS OPUCHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl IMEPBOHAYAIBHBIX TMOHATHH XUMHH, OCHOB
HEOPraHMYECKOM XMMHM U HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX [OHSITHI
OPraHUYECKON XMMUHU.

CtpykTypa comepKaHus MPOTrpaMMbl MO XUMHUU CcPopMUpOBaHAa Ha OCHOBE
CHUCTEMHOro moaxoja k e€ uszydeHuro. CojaepkaHUE CKJIAIbIBACTCS U3 CHUCTEMBbI
MOHSTHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMbI MIOHITHI O XUMUYECKOM
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
TIOCJICIOBATEIPHOTO PA3BUTHUS 3HAHUIN HAa OCHOBE TEOPETHUECKHUX IMPEACTABICHUI
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMHH;

— YUEHUS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JIPYTrOMY, BBITIONHSS (QYHKIIMHA OOBSICHEHHS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOTYyYCHUS U3y9aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOU TPUPOJIBI, ICHHOCTHOTO OTHOIICHHS K HAYIHOMY 3HAHUIO U METOZaM
NO3HAHUS B Hayke. V3ydeHue XMMUU MPOUCXOAWT C IPHUBJICUCHHEM 3HAHUW W3
paHee M3YyYEHHBIX Y4eOHBbIX NpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
Kiacce» U «dusuka. 7 Kmacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OpMUPOBAHWE 3HAHUK OCHOB
XUMHUYECKON HayKW Kak 0OJIJaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, NMPAKTHUECKOU
JIeSITENbHOCTH YEI0BEKa M KaK OJTHOTO U3 KOMITOHEHTOB MUPOBOM KYJIbTYpHI. 3a1a4ua
y4e0HOTO TIPEeIMETa COCTOUT B (DOPMHUPOBAHWU CHUCTEMbl XUMHYECKUX 3HAHUNA —
BaOKHEHTITNX (DAKTOB, MOHATHHA, 3aKOHOB M TEOPETUUECKHX TMOJIOKEHUH, TOCTYITHBIX
0000IIIEHNIT MUPOBO33PEHUECKOIO XapakTepa, sS3blka HAyKd, B MPUOOIIECHUU K



HAyYHBIM METOJIaM IMTO3HAHMS TIPH M3YYCHHUH BEIICCTB M XMMHUYCCKUX PEaKIINid, B
(hopMHUPOBAHUY M PA3BUTHH ITO3HABATEIBHBIX YMECHUN U UX IPUMCHCHUH B YI€OHO-
TIO3HABATEILHOW M Y4eOHO-MCCIIEI0BATEIHCKON NEATEThHOCTH, OCBOSHUH TIPaBHII
0e301acHOro 00palIeHusl ¢ BEIECTBAMH B IIOBCEIHEBHOM KU3HU.

[Ipy M3ydeHuu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BAKHOE
3HAaYCHHE MPUOOPEITU TaKUE TIeITH, KaK:

— (¢opMUpOBaHHWE WHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOI aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKoe MPHOOIICHHUE
Oo0y4JarommMxcss K CaMOCTOSTEIbHON IMMO3HABATENLHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHusA, (OPMUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecreueHne yCiaoBUM, CIOCOOCTBYIOIIUX MPHUOOPETECHUIO 00YUarOIITUMUCS
OTbITa Pa3HOOOPA3HOM NEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIONINX YHHBEpPCAIbHOE 3HAYCHHE IS
Pa3IMYHBIX BUOB JESATEIBHOCTH,

— (¢opmupoBaHne o0OmEell (QYHKIIMOHATHPHOW W  ©CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SBIICHUS
OKPY’KaoIlleT0 MHUpa, WCIOJb3ys 3HAHWS W OMBIT, MOJYYCHHBIE NMPU H3y4ECHUU
XUMUH, TPUMEHATh UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHON KU3HU U TPYAOBOU
JeSITeNIbHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi T'YMaHHUCTHUYECKUX OTHOILICHUM,
NOHMMaHUsl [EHHOCTH XWMHWYECKHX 3HaHUW I BBIPAOOTKH 3KOJOTHYECKH
IeJIECO00Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM MAESITEIBHOCTH B ILEJSAX
COXPaHEHUs CBOETO 37I0POBbS U OKPYXKAIOIIEH MPUPOTHON CPEIbI;

— pa3BHUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHMSI OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWIsl U HAMPABICHHOCTH JaTbHEHUIIIErO
o0y4eHusl.

O011ee 9rCIIo 9acoB, OTBENEHHBIX JJIS M3YYCHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmrero odpasoBanus, cocrasiser 136 gacoB: B 8 kimacce — 68 uvacoB (2 daca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B JKM3HU 4YellOBEKa. XUMUSL B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUS B XUMHUU. YHMCThIE BEHIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U ClIoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmysa. BaleHTHOCTh aTOMOB XMMUYECKHUX SJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aToMHass Macca. OTHOCUTENIbHAs
MOJIEKYJIsIpHast Macca. MaccoBasi 10Jisl XUMUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KomnuecTBo BemecrBa. Moinb. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl W YHCJIa CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

®u3NuecKue U XMMHUYECKHUE SABJICHUS. XUMHUUECKas peakius U €€ MpU3HaAKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX pEaKIUid (COeTUHEHMUS, pa3JI0KEeHUs, 3aMEeIlICeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYJIOH, MpaBuUjiaMu paboOThl B JIaOOpaTOpPUH U
npuéMamMu oOpauieHusi ¢ J1abopaTopHbBIM O0OPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bu3MYeCKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHUE
¢usznuecknx (IUIaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBaHUE
MEJTHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBJICHUM, HAOIIOIeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XHMHUYECKHUX peakiui (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pazioKeHUE THAPOKCHUIA
menu (1) mpu HarpeBaHwWM, B3aMMOICHCTBHE Kene3a ¢ pactBopoM conu menu (11),
U3Y4YEHHE CIIOCOOOB PA3EIIEHUs CMECEH: C NMOMOUIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBaHUE, TUCTUIUISIMS, XpoMaTorpadus, MPOBEIEHHE OYUCTKUA MMOBAPEHHOM
coiu, HaONIOJEHWE W  ONUCAaHUWE  Pe3yIbTaTOB  IPOBEICHUS  OIbITA,
WUTIOCTPUPYIONIErO0 3aKOH COXPAHEHHS MACChl, CO3/JaHUE MOJeNeld MOJIEKY
(IapocTepKHEBBIX).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3j€MEHT M IIpoCToe
BelecTBo. Haxoxkaenue kucimopoja B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoaa. CrocoObl
MOJYyYEeHHsI KHUCJIOpOAa B JIA0OpATOPUM M MPOMBINIIEHHOCTH. KpyroBopot
Kucnopoaa B mpupoje. O30H — ajuIoTponHas MOAU(PHUKAIINS KUCIOPOIaA.



TerioBoil 3(p(GEeKT XMMHUYECKOW pPEAKUUU, TEPMOXUMHUYECKUE YpaBHEHMUS,
9K30- U DHAOTEPMHUYECKUE peaKkIuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHUE MAapHUKOBOTO 3 (dekTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTso. Haxoxaenue Bogopoaa B npupoze,
bu3nYecCKre U XUMUUECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI TToTyueHus. Kuciorer
U COJIN.

MomsipHbIii 00BEM ra3oB. Pacu€rsl Mo XUMUUYECKUM YPaBHEHHSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pactBoputTenb. PacTBOpBL
HacellieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BElIECTBA B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B mpupojie U B KU3HU 4deioBeka. KpyroBopor Boasl B mpupoOJIE.
3arpsi3HEHHE PUPOJIHBIX BOJ. OXpaHa U OUUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuit. Oxcunbl. Knaccuduxanms
OKCHUJIOB:  coseoOpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, aM(oOTepHbIE) U
HecoseoOpaszytomue. Homenknatypa okcugoB. ®Dusznueckue U XUMHYECKHE
CBOMCTBA OKCUIOB. [lomyduenune okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMl: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknaTypa ocHoBaHuWi. PU3NYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. HomeHnkinarypa kucnor. @usndyeckue u
XHMHYECKHE CBOHMCTBa KHUCIOT. Psgn aktuBHocTu MetauioB H. H. bekerosa.
[TonydeHue KUcIoT.

Comu. Homenkiatypa cosneil. @u3nyeckue U XMMHYECKUE CBOMCTBA COJNEH.
[Tonydenue conen.

I'eneTnyeckas CBSI3b MEXY KJIaCCAMU HEOPTAHUYECKUX COEIUHEHHUM.

Xumuueckuit IKCnepumenm:

KA4eCTBEHHOE OINPEIEIICHUE COAEPKaHUsI KUCIOPOAa B BO3yX€, ITOIIyUYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpPOAa, HAOII0JIeHUE
B3aUMOJICICTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBUSL BO3HMKHOBEHHS U
npeKparieHus TopeHus (rmokapa), 03HaKOMJIEHHE ¢ 00pa3IiaMu OKCHIOB U OITUCAHUE
UX CBOMCTB, TMONy4YyeHHE, coOupaHHe, paclo3HaBaHWE M W3YYCHHE CBOICTB
BOZl0poja (ropeHue), B3auMoiericTeue Bojgopoa ¢ okcugom meau (1) (BozmoxHo
UCIIOJIb30BaHUE BUAEOMATEPUAIIOB), HA0IIOIeHHE 00Pa3I0B BEIIECTB KOJTUYECTBOM
1 Monb, uccienoBaHHE OCOOCHHOCTEH pAacTBOPEHMsI BEUIECTB C Pa3IMYHON
PAaCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JOJEH
pPacTBOPEHHOI'O BEUIECTBA, B3aMMOJCHCTBHME BOABI C MeTaulaMH (HaTpUeM U
KalblieM) (BO3MOXKHO MCHOJb30BAHME BUJEOMATEPHUANIOB), HCCIEIOBaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOIEHNE N3MEHEHHS
OKpacCKH MHJIMKATOPOB B paCTBOPAX KUCIIOT U IIEN0YEH, N3yUYECHHUE B3aNMOECHCTBUS



okcunia meau (Il) ¢ pactBopom cepHOM KUCIOTHI, KHCJIOT C METallJlaMH, peakIui
HEUTpAJIM3ALIMHU, TOJIYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajuia JPYruM U3 pacTBOpPa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
«BaxxHenmme Kiacchl HEOPraHMYECKUX COEAUHEHUI.

HHepuognueckuit 3axkoH u Ilepuoaumyeckas cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CrpoeHne aroMoB. XHMHYECKAs CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKK KiIacCU(PUKALIMM XUMHUUYECKUX djeMeHTOB. [loHsiTe o
IPYINaxX CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yloT aM(pOTEPHBIE OKCU/IbI
U TUAPOKCUIBI.

[lepnognueckunii 3axoH. [lepuoanueckast CuCTeMa XUMHUYECKHUX 2JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u nnunHonepuoaHas hopmsel [lepuoauyeckoit
cucreMbl xumuyeckux diemeHtoB JI. WM. Menneneesa. Ilepuonsl u TIpynmsl.
PU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJIOYEeK aToMOB TMepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS pPaguyca aTOMOB XUMHYECKUX BJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOIaM.

3nauenue [lepuoanyeckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MenneneeB — yd€Hbli H
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoOJiApHAasT YW HEMNOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIHH.
[Ipoueccel okuciieHus © BOCCTaHOBJIEHUS. OKUCIUTENH U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

U3ydeHHe OOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs., COeTMHEHUS).

Mescnpeomemmnule ceasu

Peanuzanus MeXnpeIMETHBIX CBsSI3€M MpPU U3YYEHHM XMMHHM B 8 KIacce
OCYILECTBIISIETCS 4epe3 MHCIOJb30BAaHUE KaK OOIIUX eCTECTBEHHO--HAYYHBIX
NOHATUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH IS OTIEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO6mre ecTecTBEHHO--HAYyYHbIE MOHATHS: HAYYHBIN (QakT, TUnoresa, Teopus,
3aKOH, aHalu3, CHUHTe3, Kiaccudukanus, MEePUOJUYHOCTb, HaOIIO/IEHNE,
JKCIIEPUMEHT, MO ECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUU 3apsj, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, (U3MYECKHE BEIMYMHBI, €AMHUILIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, CoJHIIE.

buonorus: dorocunres, apixanue, buochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPOJIbI, MOJIE3HbIE
VICKOIIA€MBI€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BewecTBo U XUMHYeCKasd peakuus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB JI.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHMM CBOMCTB
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUO0B, KAJINS, KAIbLUA U UX COCAUHEHUN
B COOTBETCTBUM C TIIOJOXKEHUEM DJJEeMEHTOB B llepumommueckon cucreme u
CTPOECHHUEM HX aTOMOB.

Crpoenue BeliecTBa: BHJBI XUMHUYECKOM CBS3M. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BeIeCTB. XUMHUYECKHE
CBOMCTBA BCILECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIaccaM HEOPTaHUYECKUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX peakluid MO pa3auvyHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U IHIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[TonsiTue 0 ckopocTH xumudeckod peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O FTOMOTreHHbBIX M T'€TePOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAKUUMU U TOJ0KEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIE  PEAKIMH,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBbHOU peaKuuu. CocraBienue YpaBHEHUM

OKHCIIUTCIBbHO--BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHUEM  MCTOAA
QJICKTPOHHOI'O OajaHca.



Teopust JIEKTPOIIUTHUECKON JUCCOUMALNH. DJIEKTPOITUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHMCCOLMALMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
XUMHU4ecKoil cBsizu. CteneHs auccounanuu. CUIbHbBIE U ClIa0ble 3JIEKTPOIUTHI.

Peakiun nonHOrO oOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUM 00 3IEKTPOTUTUUECKOM TUCCOLUALINU.
KauectBenHbIe peaknu Ha HOHBL. [IOHSATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauloB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x1opuaa HaTpus), KCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIIUK OT
BO3JCHCTBUA  Pa3IUYHbIX  (PAKTOPOB, HCCIENOBAHHUE  AIIEKTPOIPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOLIECCA AUCCOLUALIMU KUCTIOT, IIeI0Uel U coiel (BO3MOKHO
UCIIOJIb30BaHUE BUJEO MaTEPHANIOB), MPOBEIECHHUE OIBITOB, WILIIOCTPUPYIOMIMX
OpU3HAKK TMPOTEKaHUs peakuuid HOHHOrO oOMmeHa (oOpa3oBaHUE OcCajKa,
BbIJICJIEHWE Ta3a, 00pa3OBaHHE BOJABI), ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpeHHe, pPEeaKUu pas3ioKeHus,
COCIMHEHHUS), pACMIO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIbIO
KAQUECTBEHHBIX PEAKIIMI HA UOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasiibl 4 MX COeAMHEHMS

OO6mias xapakrtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJION€HOB. XMMHUYECKUE CBOMCTBA HA ITpUMeEpeE XJiopa (B3auMOJIEHCTBUE
C MeTajulaMH, HEeMeTaJlylaMH, wenodamu). XiopoBonopod. CossiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4EHUE, IIpUMEHEHue. JlelicTBue Xxyopa u
XJIOPOBOJIOPOZA HA OPTaHU3M 4eJIOBEKA. BakHeuIme XJIOprIbl U UX HAX0XK/ICHUE B
IIPUPOLE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okuciaeHus. CTpoeHue u (U3MUYECKHue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJia U Cepbl. AJIOTPONHbIE MOAU(DUKAIIMN KHCIOPOIa
U cephl. XUMUYECKHUE CBOWCTBa cephl. CepoBOMOPO, CTpoeHHE, (U3UUECKUE U
XUMHYecKue cBorcTBa. OKCUABI CEpbl KAK NMPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnas kucnota, Gu3ndeckue U XuMU4eckre cBoicTBa (0011I1e Kak MpeAcTaBUTENs
KJjlacca KHUCJIOT M crnenuduueckue). XUMUUYECKUE pEeaKkluu, JIEKallue B OCHOBE
IIPOMBINIIEHHOTO CTOc00a TMONYyYeHHUs] CepHOM KHUCIOTHL [IpumeHeHue cepHoit
KuchnoThl. Conu CepHOM KHCIOThI, KayeCTBEHHAas peakuus Ha Cylb(ar-uoH.
Haxoxnenue ceppl M €€ COeNMHEHUN B NpuUpoje. XUMHUYECKOE 3arpsi3HEHUE
OKpYXaIoLIEel Cpenbl COECOUHEHUSMH Ccepbl (KHCIOTHBIE MO, 3arps3HEHHE
BO3AyXa U BOAOEMOB), CITIOCOOBI €r0 MPEA0TBPAIICHHUS.



OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paCIpOCTpPaHEHHE B MPHUPO/IE,
dbuznueckre u XuMHueckue cBoiictBa. KpyroBopot azora B npupoze. AMMHUaK, ero
duznueckre 1 XUMUIECKHUE CBOMCTBA, TIoJydeHrue u npuMenerne. Com aMMOHWS,
ux (hU3MYecKre U XMMHUECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THAsl KHUCJIOTa, €€ MojydyeHue, PU3NYeCKue U XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMpeACTaBUTENS Klacca KHUCIOT M crhenuduyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHSI B KAUECTBE MUHEPAJIbHBIX yI00pEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPY KAOIIEH Cpeibl COETMHEHUIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHUE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amioTporHbie
monudukanuu docdopa, uznyeckue U xumudeckue cpoiictea. Okcun docdopa
(V) u dochopnas xucnora, pusmyeckrue M XUMHUYCCKHE CBOWCTBA, TOJYYCHUE.
Ncnonb3oBanue (pochaToB B KaUeCTBE MUHEPATIBHBIX YI00PEHHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IV A-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIE CTENICHU OKUCIICHUS. Y TIIepO/I, AJTTIOTPOIHBIE MOIU(DHUKAIINY,
pacnpocTpaHeHue B MpUpojie, GU3NIECKHE U XUMUYECKHE CBOMCTBA. AJICOpOIIHMS.
Kpyrosopor yrimepona B mnpupoae. Okcuisl yriepojaa, UX (U3HUECKHE U
XUMHUYECKUE CBOMCTBA, [IEUCTBUE Ha JKHMBbIE OpPraHu3Mbl, I[OJIY4YEHUE U
NpUMEHEHHE. DKOJOTHYECKHE MPOOJIeMBI, CB3aHHbIE ¢ okcuiuoM yriepoaa (1V),
TUIOTE3a TI00ATBHOTO TMOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ (dexT. YronbHas
KHCIIOTa U €€ COoiu, X (Pu3nueckue M XUMHYECKUE CBOMCTBA, MOJYYEHUE U
npuMmeHeHue. KavecTBeHHass peakiuss Ha KapOoHar-uoHbl. Hcmonb3oBaHue
KapOOHATOB B OBITY, MEAUITMHE, MPOMBINIJICHHOCTH U CETTHCKOM XO035HCTBE.

[TepBoHauanbHBIC MOHITUSI 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJ, TJIMLUEPUH, YKCYCHAasl KUCIIOTa).
[IpupogHbie HMCTOYHUKU YIIIEBOJOPOAOB (Yroib, NPHUPOAHBIA Ta3, HedTh),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsTHE 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: )KUpPaX, OEJIKax, yrieBoaax — U ux
polii B KM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTraHWYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npuMmeHeHue. CoeqnHeHns KpeMHus B pupoje. O01ue npeacrapieHus 00 OKCuae
kpemuaus (IV) u kpemHueBoi kuciaore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
POMBIIIJIEHHOCTU. Ba)kHelIue CTpoUTeNibHbIE MaTepHalibl: KEpaMHUKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IlpoOiieMpl 0©€30macHOTO  MCIIOJIB30BAHHS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpas3IoB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
MPOBECHNE KAUECTBEHHBIX PEAKIMil Ha XJIOPUIA-UOHBI U HAOIIOJCHUE MTPU3HAKOB



UX TPOTEKAHWUsI, OMbBITHI, OTpaXarolue (PU3NUECKUE M XUMUYECKHE CBOWMCTBA
rajoreHoB M WX COEAUWHEHHM (BO3MOXKHO KCIIOJIb30BAaHHE BHJICOMATEPHUAIIOB),
O3HaKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOT€HUI0B), 03HAKOMIICHHE C 00pa3iaMu
ceppl W €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB),
HaOJII0/IeHHE Tpoliecca 00YTIIMBaHUS caxapa Moj JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, M3YYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIIOTHI,
IIPOBE/ICHNE KauYeCTBEHHON peakiny Ha Cyiabh(haT-uoH U HAONIIOICHHE TTPU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3NYECKUMH CBOWCTBaMHU a3oTa, dochopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (GochopHBIX yA0OpeHUH, MoJydyeHue, coOupaHue, pacro3HaBaHUE U U3YYCHHE
CBOWCTB aMMHaKa, NPOBEACHUE KAaYECTBEHHBIX pPEAKIHM HAa HOH aMMOHHS U
dbochar-uoOH U U3yYEHUE TPUZHAKOB UX TMPOTEKaHUs, B3aUMOCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeJbI0 (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), HM3YUYEHHE MOJIENEH KPUCTAUIMYECKUX PEMIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJCcopOIMH pacTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHMBOrasza, MOJy4YEeHUE,
coOupaHue, pacrio3HaBaHWE M M3YYEHHE CBOMCTB YIVIEKMCIIOrO Ta3a, MPOBEICHHE
KaueCTBEHHBIX peaKklUii Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
NPOTEKAHUS, O3HAKOMJIEHUE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIbHBIX 3a7ad mo Teme «BakHeiine HeMeTallbl U HX
COEIMHEHUS.

MeTa/uibl U MX COeTMHEHUSA

OO6mras xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosoxkeHuss B Ilepumoamueckor cucreme xuMmuueckux daeMeHtoB [l N.
MenpeneeBa u ctpoeHusi aromMmoB. CTpoeHue MeTtauioB. Merajuindeckasi CBsI3b U
METaJUIMYECKasi ~ KpUCTAJUIMUECKass  PEmIETKa.  DJIEKTPOXUMUYECKUU  pAal
HampsKeHn metamioB. Ou3znueckue U XMMHUYECKUE CBOWCTBA MeTalioB. OO0mue
crocoObl mosyyeHus: metauioB. [loHsTHE O KOppO3UM METAJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CrutaBsl (CTallb, UYyT'YH, JIOPATIOMUHUNA, OpOH3a)
U X PUMEHEHUE B OBITY ¥ POMBIIIIEHHOCTH.

[llenounsle MeTamibl: mojioxkeHue B llepuoanueckoil cucreMe XUMHYECKHUX
aneMeHToB . 1. MenaeneeBa, cTpoeHUE UX aTOMOB, HAXOXXJIEHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpust U kanus). OKcuapl u
TUAPOKCUABI HAaTpusi W Kaiusg. [IpuMeHeHHe IIEeNOYHBIX METAUIOB U HX
COCIMHEHNH.

IllenouyHo3eMeNbHBICE METAIBI MAarHud W KaJbIMM: IIOJIOKCHHE B
[Tepronnueckoii cucreMe xuMuueckux 3aeMeHToB 1. M. Menaeneesa, cTpoeHue ux
aTOMOB, HaXOXJEHUE B npupoje. PU3NuecKre U XUMUYECKHE CBOMCTBA MarHus U



Kanblus. Baxueliye coeTMHEHUs KaIbIUs (OKCU, TUIAPOKCHU, CONH). KECTKOCTh
BOJIbI U CTIOCOOBI €€ YCTpaHEHHUS.

AutoMyHUH: TIoyiokeHue B [lepronueckoi cCUCTeME XUMUUYECKHUX 3JIEMEHTOB
J. . MenaeneeBa, CTpoeHUE aroma, HaxOoxAcHHE B mnpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA alOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuogudeckor CUCTEME XUMHUYECKUX JIEMEHTOB [l.
M. MenneneeBa, CTpOEHHE aroMa, HaxXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCubl, THIpOKCU bl U comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMd METAUIOB U CIUIABOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KIS M HATpUsi C BOJOM (BO3MOXHO HCIIOJb30BAHUE BHJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, ITPOLECCA TOPEHHUS XKee3a B KUCIOPOJIE
(BO3MOXKHO  HCIOJL30BaHUME  BHUJEOMATEpPUATIOB), TMPU3HAKOB  IPOTECKAHMUS
Ka4eCTBCHHBIX PEaKI[Mii Ha HOHBI: MaTHUS, KaJIbIUs, ATFOMUHUS, IIMHKA, xKere3a (1)
u xkeneza (1), meau (Il), HaOmromeHne W omucaHUE MPOILIECCOB OKpaITUBAHUS
IJIaMEHU MOHAMU HATpWsl, KaJiusl W Kajdblud (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIeIOBaHUE aM(pOTEPHBIX CBOMCTB IUAPOKCHUIA ATTFOMUHUS U
TUJPOKCHIA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1au 10 TeMe «BaxHelmme
METAJUIBI U UX COCTUHEHUSIY.

XuMHS M OKPYKAKOLIA"A cpeaa

BemecTtBa u Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YelloBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momorps mpu
XUMHYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXawllel cpeabl (MpeiesibHas T0mycTuMas
KOHIIeHTpaius BemecTs, aanee — [1/1K). Poias xumMuu B penieHun 3K0JI0TrMYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3y4eHrue o0paslioB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHbBIC
MaTepuaJbl).

Meoscnpeomemmnbwie ceasu

Peanuzanusa MexnpeaMeTHBIX CBA3€W NpPU HM3YYECHHMM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TaK U MOHITUM, SBJISIIOIIUXCS CUCTEMHBIMM ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO0mue ecTeCTBEHHO-HAY4YHBIE MOHSATHUSA: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KIACCU(pHUKAIU, TEPUOJUNIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIBI.

dwusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaZiMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUUECKUI 3aps, IPOBOJIHUKH,
HOJYNPOBOJHUKHY, JUDJEKTPUKH, (OTORIEMEHT, BEIECTBO, TEIO0, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MYECKHUE BEIMYUHBI, €IUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, CoJHLIE.

buonorus: dorocunres, npixanue, Ouocdepa, SKOCHCTEMa, MUHEPAIbHbBIC
yI0OpeHHs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIE OPOJIbI, MOJIE3HbIE
UCKOIMAaEeMbIE, TOIUINBO, BOJHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOYyYEeHHS XUMHUU B €IUHCTBE Y4EeOHOU W
BOCIIUTATEIIbHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUITMOHHBIMA POCCUHUCKAMU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATHCSl CHUCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacIIMpEeHUEe OMBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAacJe[Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKOW HAyKU B SKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBBIX JOCTIKCHUSAX M OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) IPaKIaHCKOT0 BOCTIMTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIECHUI B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIeOBAaTEIbCKOM, TBOPYECKOM W JpYyrux  BHJAX
JIESITEeNbHOCTA, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIBbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE ATOM y4eOHOM AeATEIHbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEJEHUE W TOCTYNKHU CBOMX TOBApPHUIIEH C MO3UIIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TIOCTEACTBUIN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY I TIOHUMAaHUSI CYITHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TIPUPOIBI, B3aMMOCBS3AX YEIOBEKA C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIIPaBJICHHBIC HA TMOJYYECHUE HOBBIX 3HAHUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
M03HABATEILHON, WH()OPMAITMOHHOW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBAaMU HWH(OpMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOCKTHOW W  HCCIEI0BATEIHCKON
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) opMHUpOBaAHUS KYJIbTYPbI 310POBbI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3/I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOJIMMOCTH  COOJIOJICHUSI TMpaBWJI OE30MacHOCTH TMPU  OOpAIllEeHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3y4YEHHUIO podeccuii 1 TpyAa pa3audHoro poja,
YBa)XECHUE K TPYAY U pe3yJibTaTaM TPYIAOBOH IESITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAHWM 10 XWMHH, OCO3HAHHBIA  BBIOOD
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATLCS B TPOPECCUOHATILHOM CpEIE;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MIPUPOE KaK UCTOUHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIEeCTBOBAaHMS, MOHUMAHHE IIEHHOCTU 3J0pPOBOr0 U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmII 0€3011aCHOTO MOBEACHUS IPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IO3HABATEIIHLHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe MertanpeaMETHBIX pe3yJNbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMupoOBaHUs MUPOBO33PEHUS OOIICHAYYHBIC TOHATHS (3aKOH, TEOPUSsl, TPUHITHII,
rumnore3a, (axkT, cucTema, MPOIECC, OSKCHEPUMEHT U JPYyroe.), KOTOpble
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEIACTABICHUE O ILIEJIOCTHOU



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpPbIE 0OECIICUYNBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUSl HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTUMHU TOHSATHUSMH), MCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH JUIsl KIACCU(PUKAIUA XMUMHYECKUX BEIIECTB M XMMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
IPOTHUBOPEYHS B U3YIaEMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAUE€CTBE OCHOBBI sl POPMUPOBAHMSI TUIIOTE3HI IO TPOBEPKE
NIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETCHHE ONbITa M0 IUIAHWPOBAHWIO, OPTaHU3AIMHA W TIPOBEICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMyITHPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTITaHHO padore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl WHTepHeTa), KPUTUYECKH OIEHUBATH IMPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE NPHUMEHSTh Pa3jIudHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIa€MbIE€ 3a/1a4d  HECIIOKHBIMU CXE€MaMH, JuarpamMmaMu,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
CpEnBbl.

KomMmyHUKaTHBHBIE YHHBEpPCAJbHbIC YUeOHbIE 1eCTBUSA:

yMEHUS 3a7]aBaTh BONPOCHI (B XOJI€ Uajnora v (M) AUCKYCCUH) MO CYIIECTBY
oOcykgaeMol TeMmbl, (QOPMYJIMPOBaTH CBOM TMPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEIJIOKECHHOMN 3a/1a4H;

YMEHHA  MNPEICTABIATh  IOJNYYEHHBIE  PE3yJNbTaThbl  NO3HABATEIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
PE3YNIHTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (71abopaTOpHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEHECICHUE KPUTECPUEB II0 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIN AEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BHIOUPATh Hanbosee 3PeKTUBHBIC CITOCOOBI pelieHus] yUeOHBIX U
IIO3HABATENbHBIX 3aJad, CaMOCTOSATEIBHO COCTaBIATh WM KOPPEKTUPOBATH
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBUE IOJYYECHHOIO pE3yJbTara 3asBJICHHOM ILEIU, YMEHUE
UCITOJIB30BaTh ¥ aHAJIU3UPOBATH KOHTEKCTHI, PEJIaracMble B YCIIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpPHpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKUX IIOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIMH, TEIUIOBOU A((EKT peakiini,
AJIpO aToMa, JIEKTPOHHBIN CIIOW aToMa, aTOMHAst OpOUTaJIb, pauyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHAS M HEMNOJISIpHAsl KOBAJIEHTHAs CBSI3b, HOHHAS
CBSI3b, MOH, KAaTHUOH, AaHWOH, PAacTBOpP, MAaccoBas JOJIs BEIIECTBA
(porieHTHAs! KOHLIEHTpAaIusi) B PaCTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbica Ilepuonnueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHA ABOrajipo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnune «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi Aapa, 00IIee YUCIO AIEKTPOHOB U
pacnpejielIeHUue UX 0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE pEeaKUuU (M0 YUCIY U COCTABY YYACTBYIOLIMX B PEAKIIUH
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
pa3IUYHbBIX KJIACCOB, MOATBEPK/asl OMMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
pa3IUYHbBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAaccChl BEILIECTB,
MacCOBYIO [IOJIF0 XMMHYECKOro 73jeMeHTa 1o (GopMysie COeIUHEHMS,
MacCOBYIO JIOJIFO BEMIECTBA B PACTBOPE, TPOBOIUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOU PEaKIUH;

INPUMEHSATH OCHOBHBIE OIEPALMU MBICIIUTEIbHOMN IEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OIIeHHEe, CUCTeMaTU3alNIo, KiIacCU(UKaIINIO,
BBISIBJICHUE NPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YyYEHHS CBOICTB
BEUIECTB M XHMHYECKMX PpEAKIMil, E€CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAaHUSA — HAOJIIOJEHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

CJIeIOBATh MPaBUIIaM MOJIb30BaHUS XUMHYECKOW MOCYA0U 1 J1a0OpaTOPHBIM
o0opynoBaHMEM, a Tak)Ke NpaBWIaM OOpalieHus C BEIIECTBAMHU B
COOTBETCTBHUM C MHCTPYKLMSMM IO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHMIO ra3000pa3HbIX BEILIECTB
(BomopoJia M KHUCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OIpeneaEéHHON
MacCOBOM J0JIell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IMPOBOJIUTH
XUMHYECKUE SKCIEPUMEHTHI O PACIO3HABAHUIO PACTBOPOB ILIEIOYEH M
KHCIIOT C TIOMOIIBIO UHJUKATOPOB (JaKMYyC, peHoNn(TanenH, METHIOpaHX

U Ipyrue).

K xonIy oOydenus B 9 kiacce mpeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUYECKasi peaKIlus, XUMUYECKasi CBS3b, TEIUIOBOM 3(deKT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCJIEHUE U BOCCTAHOBIICHUE, AJUIOTPONHS,
aM(pOTEpHOCTD, XUMUYECKast CBSI3b (xoBasIeHTHas, MOHHAs,
METaJUTMYECKas ), KPUCTAIUTMYECKAS PEIETKA, KOPPO3HSI METAILIIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEaKUWH, MPEAECIbHO AOMYCTHUMas KOHLIEHTPAaLUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IIOHATUH U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPALLICHUN;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUUECKUX JJIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popmyiie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKHUX COCAMHEHHM, THI KPHUCTAJIUYECKOU
PELIETKN KOHKPETHOI'O BELIECTBA;

packpeiBate cMbica llepuogmueckoro 3axkona J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHHE: OIKChIBATH W XAPAKTEPU30BATH
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TOHATHUS «IJIaBHAasi moarpymnmna (A-rpynma)» U «mnoOodHas
nonrpynmna (b-rpymma)», Maneie W OOJbIIME MEPUOJbI, COOTHOCHTD
0003Ha4YeHUs1, KOTOPHIC UIMEIOTCS B IEPUOINIECKOMN TaOIHUIIE, C YUCTIOBBIMU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsin  siApa, oOIee YHCIO DJJISKTPOHOB U pacHpelesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB JJIEMEHTOB U HX COCIMHECHHUHN B IPEAEIaxX MaJIbIX MEPUOAOB U
IJIABHBIX MOATPYNN C YYETOM CTPOCHHS X aTOMOB;

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakluu (MO YUCIy U COCTaBYy Y4YACTBYIOLIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY d(PQeKTy, M0 M3MEHEHHIO CTEIICHEW OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 00IIME W crnenuduueckrue XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, IIOATBEPXKAAS OINKUCAHUE
MPUMEPAMUA MOJEKYJISIPHBIX WM HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKLIUM;

COCTAaBJSATh YPaBHEHHUS DJIEKTPOJIUTUYECKONW JUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIM HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTaBJICHHUS SJICKTPOHHOI'O OallaHca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO »JJeMeHTa 1o ¢GopMyse COeAMHEHUS,
MacCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU pEaKIUH;

COOTI0IaTh TIPAaBHIIA TTOJIB30BAHUS XUMUIECKOH ITOCYI0U 1 JTa0OpaTOPHBIM
o0Opy/lOBaHMEM, a TakKXKe IMpaBwia oOpalleHuss C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIHMSMU TIO BBINOJHEHUIO JIaOOpPaTOPHBIX
XUMUYECKHUX OIBITOB I10 IMOJTYYCHUIO U COOMPaHHUIO Ta3000Pa3HBIX BEIIECTB
(aMMMaka 1 yriaeKkucaoro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIK/IAIOIINE KaYeCTBEHHBIN COCTAB Pa3IUMIHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM IYTEM XJIOPUI-, OPOMHI-, HOAUI-,
kapOonat-, ¢docdar-, cunmkar-, Cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIE OIIEPALIMK MBICIIUTEIILHON JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHNEe, CHCTEMATH3aIIHIO, BBISIBIICHUE IIPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JII M3YYCHHSI CBOWCTB BEIIECTB M XMMHYECKUX
peaKInii, €CTECTBEHHO-HAYYHBbIC METONBI IIO3HAHWS — HAOJIOeHNUE,
U3MEpEHUE, MOJICITMPOBAHUE, IKCIICPUMEHT (PEaJIbHBIM M MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuecTBo yacos
Ne HanmeHoBanue pa3ienoB u JIeKTPOHHBIE (HU(PPOBBIE)
KonTtpoabHsbie IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChI
padoTbI padoTbI
Pa3nea 1. [lepponayajibHbIe XUMUYECKHE NOHSTHS
XuMus — BakHasi 001acTh
bubmuorexa [IOK
€CTECTBO3HAHUSA U
1.1 I 5 0 3 https://m.edsoo.ru/7f41837¢c
P A https://resh.edu.ru
YesioBeKa
12 BemecTBa u xuMuueckue 15 1 0 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3jen 2. Baxkneiime npeacTaBuTe 1M HEOPraHU4eCKNX BeleCTB
bu6nuoreka [IOK
Bosnyx. Kucnopon. [lonsarue
2.1 o6 01}:; X poA 6 0 0 https://m.edso0.ru/7f41837c
A https://resh.edu.ru
Bonopon.Ilonstre o kucnorax Bbubnuoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitie 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI bubmuorexa [IOK
24 . 11 1 1
HEOPraHUYECKUX COCTMHEHHI https://m.edso0.ru/7f41837c
Hroro no paznemny 30



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

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xummuuyeckux 31eMenToB /[[. U. MenaesneeBa. CTpoeHue aToMoB.

XuMuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE pP€aKkuuu

[Teproauueckuii 3aKOH U
[lepunonuueckas cucrtema
3.1 XUMHYECKHX 31eMeHTOB /[, H. 7
Mennene-eBa. CTpoeHue
aToma

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

XUMHYECKas CBA3b.
3.2 OKHUCIIUTEILHO- 8 1

BOCCTAaHOBUTCIIBHBIC PCAKIIHNH

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c¢

Htoro no pazaen 15 bubnuotexa [JOK
PasAENy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bu6nuorexa LIOK

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I1O

[TPOI'PAMME 08 4



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

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nes 1. BemecTBo M1 XUMHYecKHe peaKIIuH
11 [ToBTOpenue u yrinybiieHre 3HaHUH 5 1 0 bu6mmoreka [IOK
' OCHOBHBIX Pa3esioB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6mmoreka [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DNEKTPONUTHYECKAs! JUCCOIHALIHS. 8 1 1 bu6mmoreka [IOK
' XHUMHUUYECKUE PEaKLUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HemeTanabl M MX coeIlMHEHUS
51 OO01mmas xapaKTepUCTHKa XUMUIECKUX 4 0 1 bu6muoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 bubamorexa [IOK
' pymHbL- L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mmas xapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' DYHHBL. ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO6m1ast XxapaKTepUCTUKa XUMHIECKUX
2.4 sneMeHToB IVA-rpymmnel. Yriepona u 8 1 2 bubnnorexa [JOK
' . DYIIBL p https://m.edsoo0.ru/7f41a636
KPEMHUH U UX COSTUHEHUS
Hroro mo pazneny 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

Paznen 3. Mera/iibl 1 MX cOeIMHEHU A

. bu6mmoreka [JOK
3.1 Obmue cBoiicTsa MeTalIOB 4 https://m.edsoo.ru/7f41a636
bub6moreka [IOK
3.2 Bakueilimme MeTaibl U UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
https://resh.edu.ru
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
bub6mmoreka [IOK
4.1 BemiectBa 1 MaTepuansl B )KMU3HU YeJIOBEKa 3 https://m.edsoo.ru/7f41a636
https://resh.edu.ru
Hroro mo pazneny 3
P 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
TeMma ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHust o0pa3oBaTebHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumuu. Pons xumuu B 1 0 0 but6mmoreka [IOK
JKW3HU YesioBeka. Tena u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsTHE O MEeTO1aX IMO3HAHUS B 1 0 0 bubmuorexa [IOK
XUMUU 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padota Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu U 1 0 1 bubmuoreka [IOK
npUEMBI OOPAILIEHUS C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
bubmuoreka [JOK
YucThie BEIIeCTBa U CMECH.
4 . 1 0 0 https://m.edsoo.ru/ff0d26ca
Crioco0sI pazeneHust cMecen 13.09.2023 ]
https://resh.edu.ru
[TpakTrueckas padota No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa LOK
8 . PHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKHY TIOBAPEHHOM COJIN )»
bub6moreka [IOK
6 A 1 0 0 Jm. .
TOMBI U MOJIEKYJIbI 20.09.2023 https.//m edsoo.ru/ff0d2a6c
https://resh.edu.ru
7 XUMHUYECKHUE 3JIEMEHThI. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX DJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 Hpoctsie it croxHbIe BeliecTsa L 0 0 27.09.2023 | https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/
https://m.edsoo.ru/ff0d2be8
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bu6moreka [IOK

9 A -
TOMHOMOJICKYTPHOC YHCHHIE 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKO0H IIOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMHUUecKas popmyna. bu6mmoreka [IOK
BajeHTHOCTh aTOMOB XMMHUYECKHX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
OTHOCHUTENIbLHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJIEKYIISIpHAS bubmorexa [IOK
y1p 10.10.2023 | https://m.edsoo.ru/ff0d323c
macca
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [IOK
DJIEMEHTA B COEINHEHUN 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemecTBa. Moib. bubmuorexa [JOK
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
but6mmoreka [IOK
dusnueckue U XUMUYECKUE SIBICHMUSL.
14 SV —— 18.10.2023 https://m.edsoo.ru/ff0d37fa
ec peakdl T https://resh.edu.ru
15 [Ipu3Haky U ycinoBus MPOTEKaHUS bu6mmoreka [IOK
XUMHMUYECKUX PEaKLUn 31.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bu6nmoreka [IOK
XUMUYECKUE YPAaBHEHUS 01.11.2023 | https://m.edsoo.ru/ff0d3b88
BrurunciieHusa KOaIu4ecTBa, MacChl
17 BEIIECTBA IO YPAaBHEHUSIM bubsmorera [IOK
H YpagHe 07.11.2023  https://m.edsoo.ru/ffod5708
XUMHUYECKHUX PeaKIIHii
Kiaccudukamms XuMu4ecKux
18 €aKIui (COCTUHECHHUS, PA3IIOKCHHS Bubmroreka LIOK
peaxtt A P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34

3aMelneHus, oOMeHa)



https://m.edsoo.ru/ff0d2d50
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://resh.edu.ru/
https://m.edsoo.ru/ff0d3a16
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M. B. JIoMOHOCOB — y4€HBI-

but6mmoreka [IOK

1 .
o PHIMIIONEARCT O606H56HH6 1 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cUcTeMAaTH3aIis 3HaHUI
20 Konrtponsnas padora Nel no reme bu6mmoreka [IOK
«BemiecTBa 1 XUMAYECKUE PEAKITUIDY 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 nya Kucnopon — siieMeHT u bubmorexa LOK
AYXA. PO 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
dusnueckue U XUMHUECKUE
29 CBOICTBa KHCIIOpoAa (peaKkuu bu6nmoreka [IOK
okucneHnus, ropenue). [lonstue 06 22.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0B! MOJIydeH!s] KUCIIOPOa B
23 mabopaTopuu Zlqn OMLILHJIerHOﬂCTI/I bubmmorexa [JOK
patop p ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoii a3 hekt xumMuaeckoi
but6mmoreka [IOK
peaKiuu, OHSATUE O
24 TEPMOXUMHUYECKOM YPAaBHEHHUH, DK30- 29.11.2023 https: //m.edsoo.1u/ff0d4790
p yp ’ — https://resh.edu.ru
Y DHJAOTEPMUYECKHUX PEAKIIUIX
Tommmso (HedTh, YTOJIb U METAH).
25 3ar ;13He1§He¢1;03 o a, CII0COOBI iro bubmorexa HOK
P AYxa, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
peIOTBpALCHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonyyenne u cobupanue bubmmorexa [JOK
. P N 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, U3yYEHUE €TO CBOWCTBY»
7 Bonopon — anemMeHT 1 mpocTtoe bubmuoreka [IOK
BelecTBO. Haxoxienue B npupojae 12.12.2023 | https://m.edsoo.ru/ff0d4ddo



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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dusnyeckre U XUMHUUECKIE

28 cBoiicTBa Bojopoza. [lpumeHeHune bubmorera [JOK
AOPOAA. 1P 13.12.2023 | https://m.edsoo.ru/ff0d4ddo
BOJIOpOJIa
29 [ToHATHE O KHCITOTaX U COJSIX bubmorera [JOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOAOpOaa B bu6nmoreka [IOK
naboparopun 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padota Ne 4 o reme
31 «ITonydeHue u coOupanure BOIOpPoOIa bubmorexa OK
" . AOPOAS, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
W3Y4YCHHUE €T0 CBOMCTBY
39 MousipHbiit 00BEM Ta30B. 3aKOH bu6nuorexa [IOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Breruucnenus 00béMa, KOITu4ecTBa
33 BEIIIECTBA ra3a 10 €ro U3BECTHOM bubmmorexa OK
. . Y 16.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Beruncnenus 00bEMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMHA Ha OCHOBE Bubmmorera [IOK
7P peat 3 17.01.2024 | https://m.edsoo.ru/Ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Ia30B
35 dusnyeckue U XUMUYECCKHUE bu6mmoreka [IOK
CBOMCTBA BOJIbI 23.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsrue 06 bu6muoreka [IOK
WHUKAaTOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTeb.
37 HaceimieHHbIe ¥ HEHACHIILICHHBIS bubmuotexa [JOK
pactBopbl. MaccoBast 10J1sl BEIeCTBa 30.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
38 [IpakTrueckas pabora Ne 5 o Teme bu6nmnoreka [IOK
«[IpuroroBiieHue pacTBOPOB C 31.01.2024 | https://m.edsoo.ru/ffod5eba
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onpeaeaEéHHON MacCOBOM 0Jei
PacTBOPEHHOTO BEMIECTBA»

39 Kontponsnas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Bona» 06.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupuKaius, bu6nmoreka [IOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
Ilony4yeHnue u XMUMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U bubmmorera [IOK
’ 13.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHIOB
42 OcHOBaHUSA: COCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 Ilony4yenue u XMUMUYECKUE CBOMCTBA bu6muoreka [IOK
OCHOBaHUI 20.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctaB, kiaccudukanms, bu6nmoreka [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ffOdfee2
45 Ilony4yeHnue u XMUMUYECKUE CBOMCTBA bu6mmoreka [IOK
KHUCJIOT 27.02.2024 | https://m.edsoo.ru/ffOdfee?
Conu (cpennue): HOMEHKIIATypa,
46 cnoco((SBII) nz([)nyq)eHm{, XI/IMI/I‘IZEKI/IG bubamorexa [OK
. 28.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktuyeckas pabora Ne 6. Pemenue
47 JKCHEPUMEHTAIBHBIX 3a]a4 110 TEME bu6nmnoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 05.03.2024 | https://m.edsoo.ru/00ad9b7c
COeIUHEHUI))
I'enetnueckas CBA3b MEXKIY
48 KJIACCAMH HEOPTaHHUYECKUX Bubmmoreia LIOK
06.03.2024 | https://m.edsoo.ru/00ad9a50

COeIUHEHNN
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O000111eHNE U cCUCTEMATU3ALML

bu6moreka [IOK

49 3HAHHH 12.03.2024 | https://m.edsoo.ru/00ad9ch?2
Kontponsnas padora Ne3 o reme
50 "OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX bubmmorexa LIOK
- 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[TepBbie mOMBITKH KiTacCUPUKAITIT
51 xnﬁnqecxnx 3JIEMEHTOB. ?IOHSIT[‘II/IG 0 bubmmorexa LOK
19.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIAax CXOJHBIX AJIEMEHTOB
[Iepuonnueckuii 3aK0H U
59 [lepuonuueckas cucrtema bub6mmoreka [IOK
XuMU4eckux snemenTos Jl. M. 20.03.2024 | https://m.edsoo.ru/00ada52c
Menaeneesa
53 [lepwroasl, TPYIIIEI, TOATPYIIIIHI bubmmorexa LIOK
02.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [JOK
saep. M3oronsl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UYEK
55 aT(E)MOB BHCMCH:?())B [Tepuonnueckoii bubmmorexa [OK
09.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. Menaeneera
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHUIO B bubnuotexa [JOK
Ilepuoauueckoii cucteme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuogndeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKH U IIPAKTUKH. []. bu6numorexa [IOK
N. MenneneeB — yu€Hblil, Ieaaror 1 16.04.2024 | https://m.edsoo.ru/00ada96e

I'pa)kaaHuH
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58 DIIEKTPOOTPULIATEILHOCTh ATOMOB 1 bu6nmoreka [IOK
XUMHUYECKHX AJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HonHast XiMiHeckas cBAsb L 23.04.2024 https://m.edso;.I ru/00adac34
60 KoBasieHTHas noJisipHas XUMUYECKast 1 bu6nmoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosnspHas 1 bu6mmoreka [IOK
XHMHUYECKasl CBS3b 30.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeIeHD OKHCICHIA L 07.05.2024 https://m.edSO(])_.[ ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuotexa [JOK
peakuuu 14.05.2024 | https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 OKHCIHTEIN H BOCCTAHOBHTEIIH L 15.05.2024 https://m.edSO(])_.[ ru/00adb076
65 Pezeprublit ypok. O6001IeHNE 1 1 bu6nunorexa [IOK
cHUcTeMaTH3alvs 3HaHU I 22.05.2024 | https://m.edsoo.ru/00adb33c
Kontpoinbnas pabota Ne4 o Teme
66 «CTtpoeHue aroma. XuMHU4YECKast 1 Bubmmoreia LIOK
21.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)»
67 PezepBublil ypok. O60011eHNE 1 1 bu6nuoreka [IOK
cucTeMaTH3alusa 3HaHUI 28.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 Pesepsubiil ypok. O6001eHNE U 1 bu6nmoreka [IOK
CHCTeMaTH3aIlrs 3HAHUI 29.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOIT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie | IlpakTHueckue
n/n Bceero U3Y4YeHU S o0pa3zoBaTejibHbIE
padoTbI padoThI
pecypchbl
[lepnonueckuii 3aK0H.

1 [lepuoauueckas cucrema 1 0 0 but6mmoreka [JOK
XUMHUYECKHX dneMenToB []. . 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUU

2 CBOMCTB XUMHUYCCKHX DJIEMCHTOB 1 0 0 bubmmorexa LOK

N 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bu6mmoreka [IOK
HEOPraHMYECKHUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITBI 1 0 0 bubmuorexa [JOK
KPUCTAIIMYECKHUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
«IToBTOpEHUE U yruyodneHue

5 . 1 1 0
3HaHWI OCHOBHBIX Pa3/iesIoOB Kypca 19.09.2023
8 Kiacca»

Knaccudukanus XuMHIecKux

6 €aKIMH MO pa3IMYHbIM 1 0 0 bubmmorera [IOK
pearh P 20.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
IloHsiTHE O CKOPOCTH XMUMHUYECKOU

7 eaxiuu. [ToHATHE O TOMOTE€HHBIX 1 0 0 bubnnorexa [JOK
P ' 26.09.2023 | https://m.edsoo.ru/00adbe9a

U TCTCPOTCHHBIX PCAKIIUAX
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IlonsaTne 0 XMMHUYECKOM
PpaBHOBECHHU. (DaKTOpBI, BJIMAOIINEC

8 Ha CKOPOCTH XUMHAYECKON pEaKLINU bubmorexa LIOK
p peart 27.09.2023 | https://m.edsoo.ru/00adc28c
M TIOJI0KEHUE XUMHUUYECKOTO
paBHOBECHS
9 OKHCITUTETBHO- bu6moreka [IOK
BOCCTAHOBUTEJILHBIC PEAKIIUU 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust IIEKTPOIIUTUYECKOU
10 nccoruanu. CUIBHBIE U Ccl1a0ble bubmmorexa [IOK
a 1At 04.10.2023 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNounble ypaBHEHUS peaKIINA bubmmorexa [IOK
yp peak 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
. . bu6mmoreka [JOK
OCHOBaHHUI B CBETE MPEACTABICHUN
12 . https://m.edsoo.ru/00add5d8
00 2TEKTPOIUTUYECKON 11.10.2023 )
https://resh.edu.ru
JIUCCOLIAAIINT
XHUMHUYECKHE CBOMCTBA COJIEN B
13 CBeTe IIpeacTaBIeHUIl 00 Enbmiorexa HOK
beA N 17.10.2023 @ https://m.edsoo.ru/00add8b?2
AJIEKTPOJIUTUYECKON JTUCCOITHAITIN
14 [MousTHe 0 TUApOIN3E COIEH bubnmorexa LIOK
AP 18.10.2023 |  https:/m.edsoo.ru/00add9d4
15 O0001IeHNE U CHCTEMATH3AIHS bubmuorexa [JOK
3HaAHUH 31.10.2023 | https://m.edsoo.ru/00addd12
[TpaxkTueckas padora Ne 1.
16 «Perrenne »xcriepuMeHTaIbHBIX bubmnorexa [JOK
P 01.11.2023 | https://m.edsoo.ru/00addbfa
3a7au»
17 KoHntponbHas padota Ne2 o teme bu6nmnoreka [IOK
«INEKTPOIUTUYECKAS 07.11.2023 | https://m.edsoo.ru/00addecO
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nucconranusi. XUMHAYECKHE
PEaKI B paCTBOPAX»

18

OO0mas xapaKTepuCTUKa
TaJIOT€HOB. XMMHUYECKHE CBOMICTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

Ha TpUMeEpe XJIopa 08.11.2023 https://resh.edu.ru
Xnoposogopoa. CoisHas KACIIOTA,
19 XI/IME‘IGC;II/IS CI[BOfICTBa MOJTy4eHUE bubmmorexa [IOK
> HOTYHEHHIE, 14.11.2023 | https://m.edsoo.ru/00ade104
NpUMEHECHUE
[Tpaktuueckas padora Ne 2 o Teme
20 «[Tomy4deHre COJITHON KUCITOTHI bubamorexa [JOK
yi . . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3ydeHUe e€ CBOMCTBY
BebrunciieHus o ypaBHEHUSIM
21 XUMHYECKUX PEaKIid, €CJIN OJIUH bubmorexa OK
peartu, A 21.11.2023 | https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
29 OO6m1as XxapaKTepHUCTUKA DJIEMEHTOB bu6mmoreka [JOK
VIA-rpynnel 22.11.2023 | https://m.edsoo.ru/00ade64a
ANnoTponHble MOAU(HUKAIINN
93 cepsl. Haxoxnenue cepsl u eé bu6nmoreka [IOK
COEJIMHEHUH B MPUPOJIE. 28.11.2023 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBozi0poJI, CTPOCHUE,
24 (szI/IqefKII/:eT/I XI/II;/II/IHGCKI/IG bubmmorera [IOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOWCTBA
Oxcunpl cepel. CepHast KUCIIOTa,
25 (1)1/131/156(:1(1/116) u xmfmqecxne bubmorexa LIOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIIUH, JISKAIIHUE B bu6nmnoreka [IOK
OCHOBE MPOMBIIIJIEHHOTO Crtocoba 06.12.2023 | https://m.edsoo.ru/00adec8a
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MOJIyYEHHS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKpYKarollei cpeabl
COEJIMHEHUSIMU CEPBI

Brruncnenune maccoBoit JOJIN

bubmuoreka [JOK

27
BBIXO/Ia TIPOJIYKTa PEAKIIUN 12.12.2023 | https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepUCTUKA DJIEMEHTOB
VA-rpynmel. A3oT,

28 ach poych aHCHHC B IPUPOJEL bubmmorexa [TOK
paciipoctp PHPOAC, 13.12.2023 | https://m.edsoo.ru/00adeeab
(bu3HYECKUEe U XUMUYECKUE
CBOICTBa
AMMHaK, ero Gu3NIecKue u

29 XHUMUYECKHE CBOMCTBA, TOIyUYCHHE bubmmorexa [TOK

> HOIYH 19.12.2023 | https://m.edsoo.ru/00adf004
U IPUMCHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITonyuenne aMMHuaKa, U3ydeHUE brbmorera [IOK
e 1Y 20.12.2023 = https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KuCioTa, e€ pusndeckue bubnuorexa LIOK
1 XUMHUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo0.ru/00adf306
Hcnonk30BaHrEe HUTPATOB M COJICH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 00peHuii. XMUMHYECKOE bubsmorexa [IOK
yAooP ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMICH cpeIbl
COCIMHCHUSIMH a30Ta
®dochop. Oxcun dhocdopa (V) u

33 docdopHas kucnora, pusndeckue bu6muoreka [IOK
1 XUMHUYECKHE CBOMCTBA, 16.01.2024 | https://m.edsoo.ru/00adf68a

MOJIy4eHue
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Hcnonp3oBanue docharos B
KaueCTBE MUHEPATBHBIX

bubmuorexa [JOK

34
yno0peHuit. 3arpsizHeHHe 17.01.2024 | https://m.edsoo.ru/00adfc20
PUPOIHOH cpeasl hocharamu
VYruiepon, pacipocTpaHEeHHE B
35 npu E f: (I;)I/ISI/II‘)IeCKII)/IC u bubmmorexa OK
PHPOJE, . 23.01.2024 | https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBONCTBA
Oxcupsl yraepoaa, ux Gu3ndecKkue
1 XUMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE MTPOOIEMBI bubmorexa LHOK
P ’ 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKCHJIOM YTJIepoja
(V)
37 VrojbHas KHCIIOTa U €€ COJIH bubmiorexa HOK
30.01.2024 | https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
38 "ITosrydyeHune yrieKucioro rasa. bubnuorexa [LIOK
KavectBeHnHast peakius Ha 31.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHaYabHBIC MTOHATHS 00
39 OpPraHNYECKUX BEIIECTBAaX KaK O bubnmorexa LOK
P 06.02.2024 | https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTiepoaa
40 Kpemunii u ero coeguHECHHUS buGmorera [JOK
P A 07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas pabota Ne 5.
41 Pemenue skcriepruMeHTaIbHbIX bu6mmoreka [IOK
3a7a4 1o TeMe «BaxkHenIe 13.02.2024 | https://m.edso0.ru/00ae0bf2

HEMCTAJJIbI 1 UX COCOAUHCHUS
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KoHntponbHas padota Ne3 mo teme

42 «Baxueumme HeMeTaIbl U UX bubmiorexa HOK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO01mas xapakTepUCTHKA
XUMHUYECKHUX AJIECMEHTOB —

43 MeTaJToB. MeTaiindeckast CBs3b U bubmuorexa [IOK
METaJUTMYECKasi KpUCTauITnuecKas 20.02.2024 | https://m.edsoo.ru/00ael103e
peméTka. PU3HUECKUE CBOMCTBA
METaJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUYCSCKUI DS bubmorera [JOK

P . P 21.02.2024 | https://m.edsoo0.ru/00ae1156
HATPSDKEHUH METAIIIOB
O011e crocoObl MoTydeHus
MetasuioB. CrutaBel. Beraucnenus
45 110 YpPaBHEHHUSIM XUMHUYCCKUX bubmorera [JOK
P N 27.02.2024 | https://m.edsoo.ru/00ael1156
peaKIuid, €CJIM OJINH U3 PearcHTOB
COJICPKHUT IPUMECH
46 [loHsTHE O KOPPO3UHU METAIIJIOB bubmmorexa [IOK
PP 28.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47
[lenotnEIe MeTaiTEL 05.03.2024 | https://m.edsoo.ru/00ael14b2

48 OKcubl U THAPOKCUIBI HATPUSA U bu6mmoreka [JOK
KaJust 06.03.2024 | https://m.edsoo.ru/00ael4b2

49 [{erouHO3EMENBHBIC METAIIIBI — bu6mmoreka [IOK
KaJbIIUN 1 MarHUi 12.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxneinmme coeTMHEHUS KATBITHS bubnmorexa LHOK

13.03.2024 | https://m.edsoo.ru/00ael5e8
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O00011eHHE U cUCTEMATU3ALML

51 AL 19.03.2024 https://resh.edu.ru
52 JKECTKOCTH BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUS 20.03.2024 | https://m.edsoo.ru/00ae1886
[TpaxTrueckas padora Ne 6 o Teme
53 "YKEcTKOCTE BOIBLI M METOIEI €€ bubmorexa HOK
" 02.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AtiomHHHH 03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHJIA U bu6nmnoreka [IOK
THJIPOKCHA 09.04.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
% Keneso 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THIPOKCUIIBI M COTH bu6mmoreka [IOK
xenesa (1) u sxenesa (111) 16.04.2024 | https://m.edsoo.ru/00ae35e6
O06o00111eHne U CUCTeMaTH3aIIHs
58 N 17.04.2024 https://resh.edu.ru
[TpakTrueckas padota Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bu6nuorexa LIOK
3a7a4 1o Teme «BakHeime 23.04.2024 | https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS
Breruucnenus mo ypaBHEHUSAM
XUMUYECKHUX PEaKIUi, €CITU OJTUH
60 W3 PEareHTOB JIaH B U30BITKE WIH but6mmoreka [IOK
COJICPKUT IIpUMecH. Beruncnenus 24.04.2024 | https://m.edsoo.ru/00ael750

MacCOBOM 01 BEIXOJa MpOAYKTa
peaKuuu



https://resh.edu.ru/
https://m.edsoo.ru/00ae1886
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://resh.edu.ru/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O00011eHHE U cUCTEMATU3ALML

61 AL 1 30.04.2024 https://resh.edu.ru
Konrponbnas padora Ne4 o reme

62 «Baxueinme MeTamibl U UX 1 07.05.2024 https://resh.edu.ru
COEIMHEHUS

63 BemiectBa u Matepuaisl B 1 bubnuorexa LIOK
[IOBCEIHEBHOM KU3HU YEJIOBEKA 14.05.2024 | https://m.edsoo0.ru/00ae3f50

64 XI/IMI/I‘ICCKO@VZEaI‘pSBHeHI/IC 1 bu6mmoreka [IOK
OKpYXKaroIlen cpesbl 15.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponb xumuum B pemieHnn 1 bu6nmnoreka [IOK
HKOJIOTHYECKUX MPOOIIEM 21.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepBublit ypok. O60011eHUE 1 1 bu6muoreka [IOK
cUCTeMaTH3alus 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ae0dOa

67 PesepBHbIii ypok. O6001IeHIE 1 1 bu6nmoreka [IOK
cUCTEMAaTHU3aIA 3HAHUMI 28.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O60011€HNE U 1 bu6moreka [IOK
cUcTeMaTHu3alys 3HaHuH 29.05.2024 | https://m.edsoo.ru/00ad9cb?2

OBILIEE KOJIMYECTBO YACOB I10 68

[NPO'PAMME



https://resh.edu.ru/
https://resh.edu.ru/
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-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AknmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»
* Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cmagkos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

Xumus. 8 ki1.: KoHTposibHBIE U TPpOBEpOUYHBIE paboThl K yueOHuky O. C.
INabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u
ap. - M.: Ipoda, 2017.

Xumus. 9 xi1.: KontponbHble U ipoBepouHble paboThl K yueoHuky O. C.
INabpuensna «Xumus. 9» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YmakoBa u

ap. - M.: Ipoda.

I"abpuensn O. C., Bockoboinukosa H. I1., fmrykoBa A. B. HacronbHast kHura
yaurtens. Xumus. 8 Ki1.: Merogudeckoe rmocooue. - M.: JIpoda.

INadpuensn O. C., OcrpoymoB U. I'. HacronbHas kHura yuurens. Xumus. 9 Ki.:
Meroauueckoe nocoodue. - M.: Jlpoda.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

bubmnorexa IJOK

https://m.edsoo.ru

Poccuiickas anekTponHas mkosia https://resh.edu.ru






