


INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUU Ha YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepaqbHOl pabodeil mporpamMmbl
BOCITUTAHUS U ¢ YUYETOM KOHIICIIIIUN TPETOAaBaHus YIeOHOTO MpeaMeTa « XUMUSDH)
B 00pa3oBaTeNbHBIX OpraHm3aiusiax Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu NOa€T MOPEJCTaBICHUE O MENAX, OOIIeld CTpaTreruu
oOy4eHMsi, BOCHHUTaHUS U Pa3BUTHUS OOY4YaAIOIIUXCA CPEACTBAMU y4eOHOTO
npeaMeTa,  yCTaHaBIMBAaeT — 00s3aTENbHOE  NPEIMETHOE  COJAEp KaHMe,
IpelyCMaTpUBAET paCHpeesieHne €ro IO KiaccaM M CTPYKTypUpOBaHHE TIO
pa3genaMm M TeMaM MPOrpaMMbl O XHMHUHU, ONpPEIENSieT KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepxKaHusl, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfA3€HM, JIOTMKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH OO0y4alomuxcsi, OMNpeAeNIeT BO3MOXXHOCTH TMpeaMera s
peanu3auuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOM
porpaMmbl Ha YPOBHE OCHOBHOTI'O OOIIEro 00pa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE LieJiel U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENLHOM JAESITENPHOCTH OOYYalomIerocsi Mo OCBOCHUIO
y4eOHOTr0 COIep KaHMUA.

3HaHME XHMMHH CIIY)KUT OCHOBOM [uisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocsi, €ro MnpejcTaBiIeHUN O MaTepUATLHOM E€JUHCTBE MHpPA, BAXKHYIO
ponb UrparoT (opMmHupyemble XUMHEH MNpPEJCTaBICHUS O B3aHMMOIPEBPALIECHUIX
SHEPrUH U 00 HBOJIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PELICHUS TNI0OATBHBIX
npo0ieM yCTOMYMBOIO pPAa3BUTHUSA YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM U KOJOTUYECKON O€30IaCHOCTH, MPOOIEM 3IPaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYeT  pealu3allid  BO3MOXHOCTEH  JUIsi  caMOpa3BUTUSL U
dbopMupOBaHUA KyJIbTYPbI JUYHOCTH, €€ 001IeH 1 PYHKIIMOHATBHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (POPMUpOBAHUE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JEsTeNIbHOCTH,
OKCMIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOAWMBIX Kak B
MIOBCEIHEBHOM JKM3HU, TaK U B MPOPECCHOHATBHON ACSITENbHOCTH;

3HAKOMHUT CO CHeHU(UKON HaydHOrO0 MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €IUHCTBO IPUPObI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYAIOIINXCS;



CrocoOCTBYET (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbBIM 3HAHUSIM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOIMYECKOE
o0Opa3zoBaHHe 00YUaAIOIIUXCSI.

JlanHble HampaBlieHUs B OOYYEHMH XHMHHM OOECHEYMBAIOTCS CHEeU(pUKON
colepxkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  IEJaroruyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha OMPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUS OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHSATUNA XHWMUH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TMOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepiKaHus MPOTPaMMbI IO XUMHH CPOpMUpPOBaHA HA OCHOBE
CHUCTEMHOro mnojxoja k €€ uzydeHuro. ColiepaHU€ CKJIIAJbIBACTCSI U3 CUCTEMBbI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO0 MIPHUHIIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMUYECKOM CBSI3H;

— mnpeicTaBieHUW 00 AIEKTPOJUTHYECKON IHUCCOLMAllMA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUWS PACCMATPUBAIOTCS HA OCHOBE SMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K APYTOMY, BBITOJHSASL PYHKIIUK OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUSI U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYYCHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MPEACTABIICHNUS] O XUMHYECKON COCTABISIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHUI U
METOJaM MO3HaHWsI B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpYXaMMH MUp»,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wW3yyeHUH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUN — Ba)xHEHUIIMX (AKTOB, MOHSTHM, 3aKOHOB M TEOPETUUECKHUX MOJOKEHUMH,
JOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUM K HAyYHbIM METOJaM T[IO3HAHWS TMpPU H3YYEHUU BEUIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NEeSTeIbHOCTH, OCBOCHMM NpaBU 0OE€30MacCHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETTH, KaK:

— (¢$opMHUPOBaHHE WHTEIUICKTyaJIbHO pPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJICHHOCTh OOy4YeHMSI Ha CHCTEeMaTHYeCKOoe MpHUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIBHOU EATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyHarOITUMUCS
OMbITa Pa3HOOOpa3HON MESITENIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— ((dopmupoBanue oOmEeH (QyHKIIMOHATBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBACHATH U OICHUBATH SIBJICHUS
OKPYKAIOIIEeT0 MHpA, WCIOJNB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC MPU HU3yYECHUU
XUMUHU, TPUMEHSITh WX TPH PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HHU U
TPYJOBOM 1€ATEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIIMXCA T'yMAHUCTHUYECKUX OTHOIICHHA,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKH HKOJOTHYCCKU
1[EJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IIENSIX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOILIEH TPUPOTHON CPEbL;

—pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUI0O Ha OCHOBE YCBOGHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpOdUIIs U HAMpPaBICHHOCTH NAbHEUIIEro
oOy4eHwMS.

OOmiee 4yuciIO YacoB, OTBEAEHHBIX [JIsl WM3YYEHUs XHMHH Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUU B KU3HU 4YeJOoBeKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsTHE O MeTOAax MO3HaHUS B XUMHUU. UHCTHIE BElIeCTBA U CMECH.
CriocoObI pa3fesieHust CMECEH.

ATOMBI W MOJIEKYJbl. XUMHUYECKHE OdieMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JIIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsh aToMHas —Macca.
OTHOCHUTENbHAs MOJIEKYJISIpHas Macca. MaccoBast oSl XMMUYECKOTO 3JIEMEHTa B
COCIMHEHUH.

KonuuectBo BemectBa. Monbs. MonspHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHHIA.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKasl peakius U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XUMUYECKHe ypaBHeHUs. Knaccuduxanus
XUMHUYECKUX peaKInil (COeAMHEHUS, PA3IOKEHUS, 3aMEILICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYAOM, MpaBuWiIaMUu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM 00O0PYAOBaHUEM, U3YUEHUE U OIUCAHUE
dbu3nYecKkux CBONCTB 0OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJCHUE
¢usnyeckux (TUIaBICeHWE BOCKA, TasHUE JbJla, PAacTUPAaHHUE caxapa B CTYIKE,
KUTICHWE M KOHJEHCAIUS BOJABI) U XUMHYECKHX (TOpPEHHE CBEYH, MPOKAIUBAHHE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE Mela ¢ KUCIOTOMN) SIBICHUM, HAOII0AeHUE U
OMKCAaHUE NPHU3HAKOB MPOTEKAHMUSI XUMHMUYECKHX peakiuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOPHIOM Oapwuisi, pa3ioKeHHe THIPOKCHA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3yYEHHE CIOCOOOB pa3/elieHUs CMECeil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHHUE,
BbINIApUBAHUE, JUCTWLIAIUSA, XpoMaTorpadusi, MpoBEJeHUE OYUCTKH TTOBaApEHHOU
colv, HaOJIOJEHWE W  OINUCaHHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXpPaHEHHUS MAacChl, CO3JaHHE MOJENEH MOJEKYI
(IIapoCTepKHEBBIX).

BaxHeiimue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bosnyx — cmech razoB. CoctaB Bo3zayxa. Kucnopon — aneMeHT U mpocToe
BelecTBo. Haxoknenue kucimopona B mpupoae, (GU3MYECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcupabl. IIpumenenue xkucnopona. CrocoOsb



NOJIYYeHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoae. O30H — aJioTpoIHas MOAU(PUKAIIHS KUCIOPO/Ia.

TennoBoit 3¢h(heKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpPaBHEHHS,
DK30- M DBHAOTEPMHUYECKUE pEaKIUU. TOIUIMBO: yrojip M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOI0 3(pdekTta, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — saneMeHT u mpoctoe BemecTtBo. HaxoxaeHue Bogopoia B Ipupoze,
bu3ndeckue W XUMHUYECKHE CBOMCTBA, INPUMEHEHHE, CIIOCOOBI TOJYYCHUSI.
Kucnots! u conu.

Monsipablil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue CBOMCTBA BOJbl. Boma Kkak pactBoputesib. PacTBOpEIL
HacepiieHHble ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji4 BEIIECTBAa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUSI.
Posib pacTBOpOB B mpupoje U B )KHU3HHU 4enoBeka. KpyroBopot BOJbI B IpUPOE.
3arps3HeHne NpUPOAHbIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuil. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIC, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenkmarypa oxcugoB. Dusmdeckne W XUMUYECKUC
CBOKMCTBA OKCUJIOB. [lomydyeHne OKCuI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMmeHknaTtypa ocHoBaHMil. DPU3MYECKHE U XUMUYECKHE CBOMICTBA
ocHoBaHuu. [losryueHne oCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucinor. @usudeckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psn axktuBHOocTM MmetayuioB H. H. bekerona.
[Tony4yeHne KUCIOT.

Conu. Homenkiarypa cosieil. @uU3ndyeckue U XMMHYECKHUE CBOMCTBA COJICH.
[lonyuenune conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTAHUYECKUX COCIUHEHHIA.

Xumuyeckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJCIICHUE COJACPKAHU KHUCIOPOAAa B BO3AYyX€, MOJYUYEHHUE,
coObupaHue, pacmo3HaBaHWE M U3YYCHHE CBOWCTB KHCJIOpOaa, HaOI0IeHNe
B3aUMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM W YCIOBUS BO3HUKHOBCHHUS W
IpeKpalieHusi ropeHus (moxapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIOB U
OMHMCaHUE HX CBOMCTB, MOJydeHHE, COOMpaHUE, paclo3HABAaHUE M HU3y4YEHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTeiue Bojgoponaa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOMIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEM pacTBOPEHHUS BELIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIaMU
(HaTpyieM ©  KaubllMeM) (BO3MOXHO HCIOJb30BaHUE BHUJIEOMATEPUAIIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W ILIEJIOYEH,
u3ydyeHue B3aumojeicTBusa okcuaa menud (II) ¢ pacTBOpoM CEpHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaln3aluH, MOJIYyYECHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 METaJlla JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAIBHBIX 3a1ad IO TeMe «BaHeWlMe Kiacchl HEOPraHWYECKHUX
COCAUHEHUID.

Hepuoanuyecknin 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OKuCcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKM KiIaccU(UKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHEe O
IpyIIax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJTOYHO3EMENIbHBIE METALIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). JIEMEHTHI, KOTOpPbIe 00pa3ytoT aM(pOTEepHbIE OKCHUIBI
Y TUAPOKCUBI.

[lepnognueckuii 3axoH. [leproanyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa. KopoTkomepuonnas ¥ JJIMHHONEpUOAHAs  (opmbl
[leprognyeckon cucteMbl XumMuyeckux 3ieMmeHToB . Y. MenneneeBa. Ilepuonasr
u rpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siaep. M3otonbl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEeK aTOMOB TepBbIX 20 XUMHYECKHUX DJIEMEHTOB
[lepnognueckor cucremsl [I. 1. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
AJIEMEHTA 110 ero nosoxenuro B [lepuoanueckon cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuoanueckoro 3akona u [lepruoandeckoil CHCTEMbI XUMUYECKHUX
AJIEMEHTOB U Pa3BUTUA Haykh W mnpaktuku. [[. WM. MenneneeB — y4€HbIM U
IpaK/IaHHH.

Xumuueckass cBs3b. KoBasieHTHas (HoJisipHass W HENOJSpHas) CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucinenus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponecchl OKucIeHUs U BOCCTaHOBJIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHrue OoOpa3IOB BEIIECTB METAVIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUAPOKCUIA [HMHKA C PACTBOPAMHM KHUCJIOT M WIEJIOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuy pazoKeHUsl, COSTUHEHU).

Mesicnpeomemmnoie ceasu



Peanmu3anus MeXNpeaMETHBIX CBA3€H NP W3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX
NOHATUH, TAK U MOHSATUH, SBJISIOIINUXCS CUCTEMHBIMU JJI OTAEIBbHBIX IIPEIMETOB
€CTECTBEHHO--HAy4YHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO--HAayYHbIE MOHATHS: Hay4YHbIN (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccuukamus, TMNEepUOJUIHOCTh, HAOIIOICHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHHE.

®duszrka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUA, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsij, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3/1b1, COHIIE.

buonorus: gorocunTes, apixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpATbl, TOPHbIE TMOPOJIBI,
II0JIE3HBIE NCKOIIAEMBIE, TOILINBO, BOJAHBIC PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKkus

[lepnognueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUONOB, KW, KAIBLMI M HX
COCIMHEHMI B COOTBETCTBHUM C IIOJIOKEHUEM dJIEMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHre BeEIIECTBA: BHJbl XWMHYECKOW CBA3U. THUIBI KPUCTALIMYECKUX
pElETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3jIM4YHbIM KjaccaM HEOpPraHWnYeCKHX
COCIMHEHM, TEHETUYECKAs CBSI3b HEOPraHNYECKHUX BEIECTB.

Knaccudukanus XuMHUUeCKUX PeaKIUil MO pa3IMYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TemioBoMy 3d¢deKry, 1o
U3MEHEHHUIO CTETeHEH OKHCICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YPaBHEHHUS.

[Tonsitue o ckopoctn xumuueckon peakuuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U TeTePOTEeHHBIX
peakiusax. [lonsatue o xaranuse. [lonsTue 0 XuMu4yeckoM paBHOBeCUU. PAKTOPHI,
BIMAIOIIAE HAa CKOPOCTh XHMHMUYECKOW pPEaKIMM M II0JO0KEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUM,  DJIEKTPOHHBIM  OasaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOM  pEaKIuu. CocraBneHue  ypaBHEHUU



OKHCJIMTENIBHO--BOCCTAHOBUTENIBHBIX ~ PEaKUMUd C  HMCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KatnoHbl, aHMOHBI. MeXaHW3M AUCCOLMALMM BEIIECTB C PA3NMYHBIMU BHJAMHU
xuMHuueckoi cBs3u. CreneHs nucconranny. CUabHbIE U ClIa0bIE DJIEKTPOJIUTHL.

Peakiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpauIEHHbIE HOHHBIE ypaBHEHUs peakuunid. CBoiicTBa KHUCIOT,
OCHOBAaHUH M COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOIUTHYECKON TUCCOLUALINH.
KauecTBeHHBIE peakuy Ha HOHBIL. [IoHATHE O TMAPOIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJIEISAMU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETalioB (rpaduTa W anamasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKIuu
OT BO3JCHCTBUS pa3IUUHbIX (PAKTOPOB, MCCIEAOBAHUE DIIEKTPOIPOBOJIHOCTU
pacTBOpPOB BEIIECTB, IpPOLECCa JUCCOLMALMU KHCIOT, IIEJIOYed U  COJeH
(BO3MOXXKHO  HCHOJb30BAHME BUJEO MATEpPUAIOB), IPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPHU3HAKW  MPOTEKaHWs  peakiuid  MOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHUE BOJbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakuuu pas3yioKEeHUs, COCIMHEHUs), PaclO3HABAHUE HEOPraHMYECKHUX
BEIIECTB C TOMOLIBIO KAYECTBEHHBIX pEaKUUHd Ha HOHBI, PpEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmas xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHUYECKHE CBOWCTBA HA MNOpUMEpe  XJopa
(B3aUMOJICHCTBME C MeTayIaMH, HEMeTaJylaMH, IIejlouaMu). XJIOPOBOJOPOI.
ConstHast KHCIOTAa, XMMUYECKHE CBOMCTBA, IOJIy4EHME, NpUMeEHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAXO0XKJEHUE B IPUPOJIE.

OOmas xapakrepucTuka 31eMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTereHu okuciaeHus. CTpoeHune U (U3NYECKUe CBONCTBA
IPOCTBIX BELIECTB — KUCIOPO/Ia U CEpbl. AJIJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiictBa cepbl. CepoBOJOpo, cTpoeHue, pu3nyecKue u
XUMUYECKHEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kuciora, (U3MYECKHE M XUMHYECKHE CBOiicTBa (oOmue Kak
OpeJCTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE PpEaklluy,
JeKale B OCHOBE IPOMBIIUIEHHOTO CHOC00a IMONTY4YeHHs] CEPHOM KHCIIOTHI
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIOThI, KAUECTBEHHAS! PEAKIIMs Ha



cynabgar-uoH. HaxoxzaeHue ceppl U €€ COEIMHEHUN B NpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAKOIIEH Cpeabl COECIMHEHHSIMHU cepbl (KUCIOTHBIE JO]IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmias xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEIEHU OKUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
dusnyeckue U XuMudeckue cBoicTra. Kpyrosopor a3ora B mpupoae. AMMHUax, ero
duznyeckre u XMMHUUECKHE CBOMCTBA, OyueHue U npuMenenue. Coiau aMMOHUS,
ux QuU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMs. A30THas KHUCJIOTa, €€ IoJydyeHue, (PU3MUecKue M XUMHUYECKUE
cBOiicTBa (OOlIME KaK MPEACTaBUTENs Kjacca KUCIOT U CHeU(pUYECKHE).
Hcnonb3oBaHWEe HHUTPATOB M COJIEM aMMOHHMSI B KadyeCTBE MHHEpaIbHBIX
ya00peHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAKOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXKAHM, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aJoTpornHele Moaupukanmuu ¢Gocdopa, (puU3MUECKHEe U XUMHUYECKUE CBOMNCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3NIECKUe U XUMUYECKUE CBONCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YI00OpEHHIA.

OOmas xapaktepucTtuka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUA.  YIVIEPOJ,  aJUIOTPONHbIE
Moau(pUKALMK, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepoaa B npupoje. Okcuapl yriaepoja, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4YEHUE U MPUMEHEHHE. DKOJOTHMYECKHE IMPOOJEMBI, CBSI3aHHBIE C OKCHAOM
yraepoaa (IV), rumore3a r1y100aqpHOrO MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢eKT. YTonbHas KUCI0Ta U €€ COJH, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
noilyueHue W mnpuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBL
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO351CTBE.

ITepBoHavasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOYHUKH YTAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl WX TepepaboTku (O€H3WH), UX pPOJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTve 0 OMOJIOTMYECKU BayKHBIX BEILIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poiu B KM3HM 4YeJOBEKa. MarepualbHOE €AMHCTBO OPraHUYeCKUX W
HEOPraHWYECKUX COCTUHEHUN.

Kpemumnii, ero ¢usmueckne u XUMHYECKHE CBOMCTBA, TMOIy4YCHHE U
npuMmeHenne. CoequHeHUs KpeMHus B mnpupoje. OOmmMe npeactaBieHUs 00
okcuze kpemHus (IV) u kpemHueBoil kucinore. CHUIMKaThl, UX HCIIOJIB30BAHHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelne CTpOUTENbHBIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobreMbl 6e30macHOro MCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IIOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPHUJI-MOHBI U HAOJIOACHUE MPU3HAKOB
UX TMPOTEKAHMS, OMBITHL, OTpa)Xaromue (PU3NUYECKHe U XUMHUYECKHE CBOWCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOXXHO HCHOJIb30BAHHE BHUIEOMATEPUAIIOB),
O3HaKOMJICHHE C oOpa3namMu XJOpUIO0B (TAJOT€HHUIOB), O3HAKOMJICHHE C
oOpasmiaMu  ceppl M €€ COCIUHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOyriMBaHUs caxapa Ioj JAeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBICHHOI CEpHOM KUCIOTHI, TPOBEICHUE KAYECTBEHHON PeakIui Ha CyJb(aT-
WOH U HaOIIOJeHHe MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3HMUYECKUMU
cBoiicTBamu a3zota, (ochopa M uX coeAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), 0Opa3liaMu a30THBIX M (OChHOPHBIX yAOOpPEHUMH, MOTyUYeHUE,
coOMpaHue, pacno3HaBaHHME M HW3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha HOH aMMOHHS U (ocaT-uOH U U3y4YeHHE MPU3HAKOB
UX TIPOTEKAHUs, B3ANMOJICICTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3YUYECHHE Mozenen
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHE, COOMpaHue, paclio3HABAHUE U HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO ra3a, MPOBEICHUE KaueCTBEHHBIX peakIuil Ha KapOoHAT U
CUJIMKAT-UOHbl W H3yYEHUE INPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHUE C
OPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 no TeMe «BakHenmme HeMEeTaIIbl U UX COCTUHEHUSD.

MeTaJiibl 1 X COeIMHEHUS

OO01mas xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METANIOB HA OCHOBAHUU
UX TmonoxkeHuss B llepmoamueckor cucremMe XuMudeckux daeMmeHtoB JI. WM.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTtainueckas CBs3b U
METaJUIMYECKasi  KPUCTAUIMYECKass  pelIETKa.  DJNEKTPOXMMUYECKHH P
HanpspKeHUH MeTaiuioB. OU3nyecKkre U XMMUYECKHUE CBOWMCTBa MeTaiioB. OO1ue
CrocoObl Mody4YeHuss MeTauioB. [loHsATHE O KOpPpO3uM METajuioB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTaslb, YYTYH, JIOPATFOMUHUU,
OpoH32a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynpie MeTambl: nonoxkeHne B lleproanyeckoil cUCTEME XUMUYECKUX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe Hatpus U kaius). OKcunbl u



TUJAPOKCHABI HaTpud M Kanusa. [[puMeHEHHe IIeJOYHBIX METAUIOB U MX
COCJIUHECHU.

[[lenouyno3emenbHble METAUIBI MAarHMid M KallbLIMWA: IIOJIOKEHHE B
[Tepuoguueckont cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpUpoje. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmue coequHeHUs KalblUs (OKCHUZ, THUIAPOKCHUI, COJIH).
JKécTKoCcTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHUN: osioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaxOXICHUE B mpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nonoxenne B [lepuoanuecko cucreme XUuMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aroMma, HaxoxzaeHue B npupoae. Dusnueckue u
XUMHYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasmamMu METAUIOB W CIUIaBOB, WX (U3HUYCCKUMHU
CBOWMCTBAMHU, HU3YYE€HHE  PE3YyJbTaTOB  KOPPO3HMHM  METaIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KJIbIIUS W HATpUs C BOJIOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, TPOLECCA TOPEHHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCHOJIb30BAHWE  BUJICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HA WOHBI: MarHus, KajablMs, AJJFOMUHUS, IIMHKA, JKeJe3a
(IT) u xxeneza (I11), meau (1I), HabmroAeHNE W OMKMCAHUE TTPOIECCOB OKpaIMBaHUS
IJJaMEHH MOHAaMU HaTpusl, Kajlus W Kaiablus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3aJ1ad Mo TeMe «BaxkHelue
METaJUIbl U KX COCTMHECHUS».

XuMUS ¥ OKpPY:KaoUIas cpeaa

BemecTtBa m Mmarepuanbsl B IOBCEJHEBHOW XM3HHU YENIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKarollehd cpeinl (MpeaenabHasl JOoIMyCcTuMas
KOHLIEHTpalus BeulecTs, nanee — [1/IK). Ponb xuMuu B pemeHnn 3K0J0rnYecKux
npobiiem.

Xumuueckuui IKCnepumenm:

H3y4eHHe oOpasIloB MaTepuasioB (CTEKJIO, CIUIABBI METAJIIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpedmemmnuie céasu



Peanm3zanusi MEXIpeIMETHBIX CBsI3eH MpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATUHN, SBJISIONIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIC TOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHaIU3, CHHTE3, KIAacCUPUKALNS, TCPUOJINIHOCTh, HAOJIOACHHE,
OKCIICPUMEHT, MOJICIUPOBAHUE, W3MEPCHHE, MOJCIb, SBJICHHE, ITapHUKOBBINA
3¢ (DEKT, TEXHOJIOTHS, MATCPUATIBI.

dwusuka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU], H30TOTIHI,
PaMOaKTUBHOCTD, MOJIEKYJIa, AIIEKTPUICCKUI 3aps, IPOBO/THUKH,
MOJIYIIPOBOJHUKH,  THUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAS
peméTka, CIUIaBbl, (U3MUYECKUE BEIIMYUHBI, CIWHHUIIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE311bI, COHIIE.

buonorust: ¢oTocuHTe3, nbIxaHue, Ouocdepa, IKOCHCTEMa, MUHEPATHHBIC
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOJJICMECHTHI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpaTbl, TOPHbIE TOPOJIBI,
MIOJIC3HBIC UCKOTIAeMbI€, TOTIIIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMsA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IWHCTBE Y4YeOHOU u
BOCIIUTATEJIBHOU JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULHUOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHM, IPUHSITHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TOBEJCHHS U CIIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WTHBHBIX [EHHOCTHBIX OpPUEHTAUd U
pacIIMpEHUE OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpuoTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY
M HAy4YHOMY HACIICAUI0, NMOHWMAaHWs 3HAYEHHUS XMMHUYECKOM HAYKH B KHU3HHU
COBPEMEHHOT0 O00I1IeCTBa, CIOCOOHOCTH BJAaJETh JOCTOBEPHON HH(OpMmaiuen o
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2)rpamaaHCcKoOro BOCIMTAHUSA:

MPEACTABICHUS O COLMAIbHBIX HOPMax W NPaBWIaX MEKINYHOCTHBIX
OTHOLIECHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JAPYTUX  BHJAAX
NEeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B TIpollecce JTOM y4eOHOM NeSITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILIEN C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IMOCIEACTBUM MOCTYIIKOB;

3)EHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTaBIISIOLINE
OCHOBY JUIsl IOHUMAaHHsI CYIIIHOCTH HAay4HOM KapTUHBI MUpPA, TMPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSA IPUPOMABI, B3aWMOCBA3SX YEIOBEKA C
MIPUPOIHOM CPEZION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAPABJICHHBIE HA IMOJYYEHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOJUMBIE I OOBSICHEHHS HAOJII0JaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATEILHON, WH()DOPMAITMOHHOW M YUTATEIBCKON KYJIBTYpPHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTH M
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HMCCIEN0BaTEIbCKOU
NEeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YEHUsS B
JIATbHEHIIIEM;

4)popMupOBaHMS KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »U3HHU, OCO3HAHWE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aJIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIpaBWUJI OE€30MAaCHOCTH TMpU  OOpalieHuH ¢
XUMHYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

S)Tpy10BOro BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHUIO Tpodeccuil u Tpyia pa3inyHOTO PoJia,
YBAXKEHHUE K TPYAy M peE3yjibTaTaM TPYIAOBOM NEATEIIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHs MPEAMETHBIX 3HAHUM [0 XHWMHH, OCO3HAHHBIM BBIOOP
VHIUBUIYAJIBHOM TPAEKTOPUU MPOAOHKEHUS 00pa3oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEeHHOU NpodhecCuoHaIbHON AESTENHHOCTU U PA3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6)3K0J10rMYeCKOro BOCIIMTAHMS:

HKOJIOTMYECKU LEJIECO00PA3HOE OTHOIIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJI 0€30MAaCHOTO MOBECHUS MPU PadOTE ¢ BEIIECTBAMH, a TAKXKE B CUTYyAIHsIX,
YTPOXKAOIIKX 30POBbIO U KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
peneHus 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJIHON CPENOU, IS ITOBBILICHHUS
YPOBHSL  JKOJIOTHYECKOW KYyJIbTYypbl, OCO3HaHHSA TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTel HMX pElIeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLMATIbHOM MTPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33pPEHUS 00IIEHAYYHbIE MOHATUS (3aKOH, TEOPHsl, TPUHIIHII,
runore3a, (axkt, cucTemMa, MOPOLECC, DKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YYEOHBIX NpEIMETax M MO3BOJISIOT Ha
OCHOBE 3HAaHUW M3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay4YHOM KapTHHE MHUpA, U YHUBEpCalIbHbIC YueOHbIE JACHCTBUS (IT03HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSTHBHBIC), KOTOphIE oOOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IIJITAHUPOBAHHWIO W OCYIIECTBICHUIO YUCOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble Jiornueckue aeicTBuA:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIILICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTEPHbIC
MPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMHU IOHSATHUSMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICNbHBIX (PAKTOB U SIBJIICHHM, BHIOWpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYCCKHX PEaKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJCHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIEJaTh BBIBOJBI U 3aKIOUCHHUS;

YyMEHHE TPUMEHATh B IIpoIlecce IO3HAHWS TOHATUSA (TIpeIMETHhIE |
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEIbHBIC TTPEACTABICHHS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMHuYeckas ¢GopMmylia M YpaBHEHUE
XUMHUYECKOW PEaKIUM — MPU PEHICHUH Y4eOHO-TI03HABATEIBHBIX 3a7a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTE€PU30BaTh CYIIECTBEHHBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3U U
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

Ba3oBble uccienoBarejabcKkyue 1eMCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TakKXKe B KA4eCTBE OCHOBBI ISl (OPMHPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOM0maTh 3a XOJOM IIpoIliecca,
CaMOCTOSITENIbHO MTPOTHO3UPOBATh €ro pe3ysbTaT, (GopMynnpoBaTh 00001IEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ ungopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPHPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB M (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAs ~ JUTEpaTypa XHUMHYECKOI'O COJEpKaHWs, CIPABOYHBIC
nocobusi, pecypcbl HHTepHeTa), KPUTHUUECKH OIIEHHWBATh IPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHHE MPUMEHATh Pa3In4HbIE METOJbl U 3alpOChl MPU MOMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 OMpPeNeIEHHOTO THUIIa, MPUOOPETEHHE OTbITa B
o0JacT UCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYPO aKTUBHOT'O HCIIOJI30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (OpMY IpeacTaBiIeHUsS HHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laydl HECIOXKHBIMA CXEMaMH, JHarpaMMaMHu,
npyrumu opmMaMu rpaduku U UX KOMOWHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAIU3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENBCKON JIEATENbHOCTH MH(MOPMALMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpPEIbL.

KoMMyHHKaTHBHbIE YHHBePCAJIbHbIE YUeOHbIe JeliCTBUS:

yMEHHMs 3ajJlaBaTh BOIPOCHI (B XoJie¢ auajora W (WIM) JIUCKYCCHUHU) IO
CylIeCcTBY  oOcCyxJaeMoll  TeMmbl, (OPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTENILHO BBITIOJIHEHUS TIPEIOKEHHON 3a1a4H;

YMEHHSI  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaThl  IO3HABATENIbHOM
NESATEIbBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTax; [JelaTh I[PE3CHTALUI0
PE3yJIbTaTOB BBINOJHEHHUS] XMMHUUYECKOTO IKCIEPUMEHTa (1a00paTOpHOTO OIbITA,
71a00paTOpHOI pabOTHI 10 UCCIIETOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO ITPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIIbHOM W HMCCIIEIOBATENBCKOM  NIEATENbHOCTH MPU  PEHICHUU
BO3HUKAIOIIKUX MpoOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB U COIJIACOBAHUS
no3uuil (00CyX1eHuss, OOMEH MHEHHUSIMH, «MO3TOBbIE LITYPMbD», KOOPAHHALIUSA
COBMECTHBIX JEHUCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U APyTHE).

PeryJsiTuBHBIC YHUBepCaJbHbIC YYeOHbIe AeliCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPEAENATh LENU JEATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpATh Hanboee 3PPeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYECOHBIX U
MO3HABATENIbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBJSATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHAM C YYETOM
IOJyYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKIMSIX,
OILICHUBATh COOTBETCTBHME IOJYYEHHOIO pE3yJibTaTa 3asBIICHHOW IIeNM, yMEHHE
UCIOJb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B yCIOBUU 3aJaHUMA.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMETHBIX pE3YyJIbTaTOB [0 OCBOCHHUIO 005A3aTEIBHOTO
COJIEp)KaHUs, YCTAaHOBJIEHHOTO JaHHOW (QeaepanbHON pabouell MmporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBul, crnenuduueckue UIA  IpeAMETHOHM o0jacTu  «XUMHUS», BHUJIBI
JNEATENbHOCTH 1O  IOJYYEHHWI0 HOBOTO  3HAaHWS, €ro HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K xoHiy o0yueHus B 8 kJj1acce mpeMeTHBIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX ITOHATHW: aTOM, MOJIEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAs M HEOAHOPOHAs), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi JI0JIsl XUMHUECKOTO JIEMEHTa B COCAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, JIJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHCJICHUS, XMMHYECKasi PEaKIus, KiacCUu(PpUKanus peakiuii: peakiuu
COCIUHEHUS, PEAKIUU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKIUU
o0MeHa, PK30- U IHAOTEPMHYECKUE PEaKIuH, TEIIOBOM AP eKT peakiuu,
SAJIpO aToMa, AIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, PaJINyC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMNOJISIPHAS KOBAJIECHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTHMOH, aHHWOH, pAaCTBOpP, MaccoBas JIOJs BENIECTBA
(mpolieHTHAs! KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX TIOHATHUH U
MIPUMEHATH 3TU MOHITUA MPU OMTMCAHUHU BEIIECTB U UX IIPEBPAILICHU;

e HCIONB30BATh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpEIENATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENCHh  OKHCJIICHHS  DJICMEHTOB B  OHWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCY COEAMHEHUH 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mennaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJOXkeHHs B lleproanueckoil cucreme,
3aKOHOB COXPAaHEHMS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHAa ABOTaIpo;

e OIKCBHIBATh W XapakTepu3oBaTh TabmuuHyo dopmy Illepuoanueckoit
CHCTEMBl XHMHWYECKHMX DJJIEMEHTOB: pa3iuyaTh MOHATHUS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maieie u
OOJIbIIIE TIEPHOJBI, COOTHOCHUTH OOO3HAUCHHMS, KOTOPhIE HMEIOTCA B
tabmune «llepuonuueckass cuctemMa Xumudeckux snemeHToB [, U.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij A1pa, 00IlIee YUCIO IEKTPOHOB
U pacnpeesieHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEILIECTB, M0 TETIOBOMY (D PeKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUUYECKHME CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH TIIPOTEKAaHUS XHWMHUYECKHX IIPEBPAIICHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOT0 3JeMEeHTa Mo (opMmyrne COequHEHHUS,
MacCOBYKO [IOJIK0 BEHIECTBA B pPAacTBOPE, MPOBOAUTH pAaCUETHl 10
YPaBHEHUIO XUMHUUYECKOMN pPEAKLINH;

MPUMEHSTh OCHOBHBIC OIEpAlMK MBICIUTENBHON JNEATEbHOCTH — aHaJIU3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3allrio, KJIACCHU(PUKAINIO,
BBISIBJICHUE NPUYUHHO--CIEACTBEHHBIX CBS3EH — JJIA WM3Y4YEHHS CBOICTB
BEIIECTB W XHMHUYECKHX pEaKLUHM, €CTECTBEHHO-HAYYHbIC METObI
NO3HAaHUA — HAONIOJEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN);

CIEIOBATh  MpaBWJaM  MOJIb30BAHHUS  XUMHYECKOM  TOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TaKXKe IMpaBHIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH IO BBITIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3zo00pa3HBIX BEMIECTB (BOMOpOJAa M KHCJIOpPOAA), IPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOM MAaCcCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTBI IO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MMOMOIIBI0O UHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xoHIily 00yudeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHSATUN: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTUOH, AHUOH, MPOCTOE BELIECTBO,
CJIOKHOE BELIECTBO, BAJICHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU 3 DeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacCTBOp,  AJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, DJIEKTPOJMTHYECKAsT JUCCOIMAIUs, PEaAKIMH HOHHOTO
oOMeHa, KaTaqu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMHM, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIIHS,
am(pOTEepHOCTH, XUMUYECKas CBA3b (KOoBaJIeHTHas, MOHHaA,
MeTajuInyecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOM pEaAKUHUH, TMPEIETbHO JOMYyCTUMAs
koHueHrpanus [1JIK Bemecrtna;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH U
MPUMEHSITH 3TH OHSATHUS MPU OMMCAHUM BEIIECTB U X MPEBPAILICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHYECKUX PEAKIIMIL;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pAa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIUWHEHUH 1o ¢dopMyliaM, BHJ XUMHUYECKOU
CB3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COEIMHEHHM, TUI KPUCTALTUYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €r0 IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTth MOHATUSA «rjaBHag noarpynma (A-rpynmna)» U «noOodHas
noarpynna (b-rpynna)», manble u OOdbIIME TEPUOABI, COOTHOCUTH
0003HaUEHUS, KOTOpbIE MMEIOTCA B IMEPUOJUYECKONW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMHU  CTPOEHHS  aTOMOB  XMMHUYECKHX
AIIEMEHTOB (COCTaB H 3apsii sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO DJJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJblX NEPUOJOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuud (IO YMCIAYy U COCTaBY YYACTBYIOIIUMX B pPEAKLIUU
BEIIECTB, MO TEMIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CIEeNU(PUISCKHE XHUMHYCCKUE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIAsA ONUCAHUE
pUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKLINI;

COCTaBIIATb YPABHEHUS DJEKTPOJIUTUYECKOW IHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUs peaKlHil, TMOATBEPKIAIONINX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3INYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHiA
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHCca ATUX PEaKIIMi;
IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO 7djieMeHTa 1o (opMysie COeIUHECHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MPOBOAUTH pPacd€Thl IO
YPaBHEHUIO XUMUYECKON PEaAKITUH;

coOirofaTh  MpaBWiIa  TOJNB30BAHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKKe IMpaBuUja OOpamIeHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH [0 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOUpPaHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKHUCIIOTO rasa);

NPOBOJAUTH  PEAKIUH, TMOATBEPXKAAIOIIME  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUJ-,
uoaua-, kapooHat-, ¢ocdar-, cuiumkar-, cyibdar-, THAPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI HM3YYEHHBIX METAaJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PacTBOpax HEOPraHMUECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIC OTEPAIIMU MBICIUTEILHON EATEIbHOCTH — aHAU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTU3aluIo, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHid, €CTeCTBEHHO-HAYYHBIC METOAbl TO3HAHUS —
HAOMIO/IeHNe, MU3MEPEHHEe, MOJEIUPOBAHUE, DKCHEPUMEHT (peajbHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LM(ppPOBbIE)
Kontpoubnsl | IIpakTnueckn
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
e padoThI e padoThI
Pa3nes 1.1lepeoHayanbHbIe XHMMHYECKHE IIOHATHSA
XuMusi — BakHas 00J1aCTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 5 2 Bubmmoreia LIOK
' P https://m.edsoo.ru/7f41837¢
NeSITeIbHOCTH YeJIOBEeKa
but6mmoreka [IOK
1.2 BemecTBa u XuMH4YeCKHE peakuun 15 1
B peakl https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasjnen 2.BaxHeiilne npeacTaBuTe/ M HEOPraHNYECKHUX BelIECTB

)1 Bosznyx. Kucnopoa. ITonsitue 06 6 bubnuoreka [IOK

' OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bognopoa.Ilonarue o kucinorax u g 1 bu6nuoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 1 1 bubnuoreka [IOK

' COEIUHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3.1lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnuyeckux 3j1emeHToB JI. U. MenneneeBa. CTpoenne aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUN

3.1 Ilepnonnueckuil 3aKOH U 7 bu6nuorexa [IOK




[lepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /[[. .
Menaene-eBa. CTpoeHHe aToMa

https://m.edsoo.ru/7f41837¢c

39 Xumuueckas cBsizb. OKUCIUTETBHO- g bu6mmoreka [IOK
BOCCTAaHOBUTEIIbHBIE PEAKLINH https://m.edsoo.ru/7f41837¢
Hroro no pasery 19 et
PesepBHOE Bpems 3 buomorexa [TOK
https://m.edsoo.ru/7141837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

KoumnuecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/m P Kourtposbn IIpakTHyeck (p )
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI ue padboTbl
pecypchl
Pasnen 1.BemecTBO U XUMHYECKHE PeaKIIUA
11 IToBTOpenue u yriy0iaeHne 3HaHUH 5 | bubnuoreka [JOK
. OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peakIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIMAIIHS. 2 | 1 bubnmnorexa [JOK
' XHAMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTaJJIBI M HX COeTHHEHHUS
)1 OO6m1ast XapakTepuCTUKA XUMHUECKUX 4 1 bubnmnorexa [JOK
' anemenToB VIIA-rpymmsl. ['anorens https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUUECKUX
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [TOK
) py - P https://m.edsoo.ru/7f41a636
COETUHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKHX
23 aseMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 brbmorexa [TOK
' 24 ' ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO1m1ast XxapakTepUCTHKA XUMUYECKUX
P P bu6mmoreka [IOK
24 aneMeHToB I[VA-rpynnsl. Yriaepon u 8 1 2

erMHI/Iﬁ 1 UX COCOAMHCHUSA

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




Nroro no pazgeny

25

Pa3zgen 3.MeTa/iIbI M MX COeANHEHUSHA

. bubnuotexa [JOK
3.1 Obuue cBoiicTBa MeTaILIOB 4 https://m.edsoo.ru/7141a636
. bubnuoteka [JOK
32 Baxneliime MeTayuibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. XuMus 1 OKpykamomas cpeaa
4.1 B CTBa U MaTepHUaJbl B )KU3HU YeJIOBEKA 3 bubmorexa LIOK
) cle p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







HOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4acoB DJIEeKTPOHHBIE
Ne Tema ypoxa Kontpoan | TIlpakruye | /[ara uudposbie
n/n Bcero bHBIE CKHe U3YYeHU S o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypcbl
| [Ipenmer xumuu. Ponae XuMuu B :KU3HU | bu6mmorexa [IOK
yenoBeka. Tena u BeliecTna 01.09.2023 | https://m.edsoo.ru/ff0d210c
2 IToHsaTHe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmotexa HOK
06.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpaBuia paboTsl
3 B 1ab0OpaToOpuu U MPUEMBI OOpAIICHHS C 1 1 bubmmorera [IOK
08.09.2023 | https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYTOBAaHUEM
4 Uucteie BemecTBa U cMech. CrocoObl | 0 bu6nuoreka [JOK
paszaeneHus cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26¢ca
[IpakTuueckas padora Ne 2 «Paznenenue
5 cMmecel (Ha mpuMepe OYMCTKU MTOBAPEHHOM 1 1 bubmorexa HOK
puMep P 15.09.2023 | https://m.edsoo.ru/ff0d28¢c8
COJIN)»
bu6mmorexa [IOK
6 A 1 1
TOMBLH MOTCKyIH 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE IEMEHTBI. 3HaKH (CUMBOJIBI) | bu6mmoreka [IOK
XUMHUYECKHUX 3JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BEIECTBA 1 bubnnorexa [IOK
P 27.09.2023 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubnnorexa [IOK
yAp i 29.09.2023 | https:/m.edsoo.ru/ff0d2d50




3aKo0H IMOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumunueckas popmyna. BaneHTHOCTS aTOMOB bubmmorexa [IOK
pMyJa. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
1 OTtHocuTeNnbHAs aTOMHAs Macca. bubnnoreka [IOK
OTtHOocuTeNnbHASI MOJIEKYJISIPHAS Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHUYECKOr0 3JIEMEHTAa B bu6nmoreka [JOK
COEJIMHEHU U 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Moib. MosnsipHas bubnnorexa [JOK
Macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKue U XUMUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMHUecKasl peakuus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs NPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEAKIUI 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUsI MacChl BEIIECTB. bubnnorexa [JOK
XHAMHYECKUE YPAaBHEHHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus KoaudecTBa, MacChl BEIIECTBA bu6nmoreka [JOK
[0 YPABHEHUSIM XUMHYECKUX PEAKIUN 27.10.2023 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHYECKUX peakIInii
18 (coe I/IHq;HI/ISIH A3JIOKEHUS 3a1xrd)e eL:-II/ISI bubmmorexa [IOK
A P ’ B ’ 08.11.2023 | https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — yu4€HBIii-
19 SHIUKJIONIETUCT 0606yq eHHe U bubmmorexa [IOK
B AneT: Hvl 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3alusl 3HAaHUH
20 KontponbHas padora Nel no treme «BemectBa bubnnoreka [JOK
Y XMMHUYECKHE PEAKLIUID) 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bo3yxa.
21 KI/IC?‘I}(]) 0] — DJIEMEHT U MPOCTOE Beny;(cho bubmmorexa [IOK
pPoA P - ) 17.11.2023 | https://m.edsoo.ru/ff0d448e

O30H




du3znyeckue U XMMHUYECKHE CBOMCTBA

22 KHCIIOpo/ia (peakiuyu OKUCIICHUSI, TOPEHHE) bubmmorexa [IOK
poaa (peartt > TOP ' 22.11.2023 | https://m.edsoo.ru/fi0d4614
ITousitTre 00 oxcumax
Cr1oco0BI ITOIyYEHN KUCIOPOoaa B
23 naboparopuu iqn OMBIHIJ'IGHF:-IOHCTI/I bubmorexa HOK
patop P ' 24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3 PEeKT XUMUIECKON pEaKIINH,
24 MMOHSATHE O T(Sq)MOXHMquCKOM paBH:HI/II/I bubmorexa HOK
P P ’ 29.11.2023 | https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUYECKHUX PEAKLIUSIX
Tonnuso (He(dTH, Yrojab U MeTaH).
25 3ar ﬂ3H€I—EH€¢1;O3 ” a, CIIocoObI iro bubmmorexa TOK
p Ayxa, 01.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLEHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyuenne u cobupanue Kuciopoga bubmorexa LIOK
- o P poAa, 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBONCTB»
7 Bomopon — aneMeHT u mpocToe BemecTBo. bu6nmoreka [JOK
Haxoxnenue B mpupoe 08.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 DOu3nvecKkrue 1 XUMHUYECKHUE CBOVMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenue Bogopozaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITonsTHE O KUCIOTAX U COJIX bubmorexa HOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sl oTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
nmabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4ddo0
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubmorexa LIOK
1 . P AOPOAa, 22.12.2023 | https://m.edsoo.ru/fi0d4142
M3Yy4YEHUE €ro CBONCTB»
N bubnuorexa [JOK
32 M i . A
OTAPHEIH 00BEM rasoB. 3aKOH ABOra/Ipo 27.12.2023 | https://m.edsoo.ru/ff0d542¢




Brrunciaenus O6’béMa, KOJIMYCCTBA BCIICCTBA

33 rasa 1o ero N3BeCTHOMY KOJIHNYECTB bubnmnorexa [IOK
. y y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
BelIeCTBa UK 00BEMY
Brruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peaitt o 10.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
35 duznyeckue 1 XMMHUUYECKHE CBOMCTBA BOJIbI bubmmorexa TOK
A 12.01.2024 | https://m.edsoo.ru/ff0d587a
bu6nmorexa [JOK
. 11
36 Cocras ocnosanuid. TlonATHE 00 HAAWKATOPAX 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb. Hacklennsie u
37 HGIfaCBI epHHBIG paCTBO bl Ma];iOBafl 071 bubmorexa LIOK
B P P s 19.01.2024 | https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
IIpakTuueckasg padora Ne 5 mo Teme
38 «§ I/IFOTOBJ‘ICHII/:G aCTBOPOB C OMPEAECTEHHOMN bromorexa OK
P o o P p bed 24.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponbHas pabota Ne2 o reme bubnnoreka [IOK
«Kucnopoa. Bonopoxn. Bona» 26.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuapl: cocTaB, KiIaccupuKaIusi, bu6nmoreka [JOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorera [JOK
’ P 02.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJiaccupukaims, bu6nuoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM 09.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6nmoreka [JOK




HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0dfee2
45 ITonyyenue U XUMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [IOK
A 16.02.2024 | https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeanue): HOMEHKIIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJyYCHUS, XUMHUECKHE CBOMCTBA 21.02.2024 | https://m.edsoo.ru/00ad9474
ITpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHMYECKHUX 23.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHEHMI
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnoreka [IOK
HEOPraHUYECKUX COCIMHEHUN 28.02.2024 | https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 006006
OOTICHIE 1 CHETCMATHSAIIIA SHAHMH 01.03.2024 | https://m.edsoo.ru/00ad9cb2
50 KonTponbhast padota Ne3 no teme "OcHOBHbIE bu6nuorexa [IOK
KJIACCHI HEOPTAHUYECKUX COCTUHECHHI" 06.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XHMHUYECKUX dJIeMeHTOB. [ToHsATHE O rpymmax bubmorexa [IOK
' 124 13.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CHCTEMA XUMHUYECKUX 351eMeHTOB J[. 1 bubmmorexa [JOK
o 15.03.2024 | https://m.edsoo.ru/00ada52¢
Menneneesa
53 Ilepuoapl, rpynnel, IOATPYIIBI bubmaorexa LIOK
P > TPYIIEL, 24 20.03.2024 | https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubnuorexa [JOK
N3oTomnsl 22.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 anemMeHToB llepuoanyeckoii cucremsr 1. bubmorexa HOK
P T 03.04.2024 | https://m.edsoo.ru/00ada6be

Menneneena




XapaKTepI/ICTI/IKa XUMHUYCCKOI'O 3JICMCHTA I10

56 ero MoJjoxeHuto B Ilepunoanueckoi cucreMe Bubmiorexa LJOK
pHOA 05.04.2024 | https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akoHa s
57 a3BUTHUA HAyKH W TipakTuku. J[. bubmmorexa TOK
P Y . P . B 10.04.2024 | https://m.edsoo.ru/00ada96e
MeHeneeB — yu€Hbl, IEAAror U rpakJlaHuH
53 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIJIEMEHTOB 12.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonuas xumMudeckas CBsI3b Bubmiorexa IOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHast nojisipHas XUMHUECKas CBSI3b bubmaorexa LOK
P 19.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemosapHasg XUMHUYECKas CBA3b bubmaorexa LIOK
P 24.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TETICHD ORMCICHI 26.04.2024 | https://m.edsoo.ru/00adae28
63 OKUCINTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIINU Bubmiorexa LJOK
pead 03.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIU Bubmaorexa LIOK
08.05.2024 | https://m.edsoo.ru/00adb076
65 KontponsHas padora Ne4 o teme «CtpoeHue bubnnoreka [IOK
aToMa. XUMHWYeCKasl CBI3b» 15.05.2024 | https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
cucTeMaTHu3alus 3HaHUui 17.05.2024 | https://m.edsoo.ru/00adb33¢c
67 PesepBHblil ypok. O6001eHue 1 bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI 22.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001IEHNE U bub6nuorexa [IOK




CHCTeMAaTHu3aIus 3HaHUM

24.05.2024

https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuyecTBO yacos DJIeKTPOHHbIE
Ne aTa udpoBbie
Tema ypoxa Konrtpoan | Ipaktuue | [ undp
n/n Bcero HbIe CKHe U3YYeHU S o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
Ilepuonuueckuii 3axkoH. Ilepuoagnueckas
1 CI/IfTeMI; XAMHUYECKUX BHGMI;HT(I)[B pi Y| 1 bubmorera [IOK
T 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 XHUMHYECKHUX 3JIEMEHTOB MEPBEIX TPEX 1 bubmorexa HOK
P P 05.09.2023 | https://m.edsoo.ru/00adb6b6
MEePUOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa | bubnmnoreka [JOK
HEOPraHWYECKUX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Buapl XuMU4eCcKoM CBS3U U THIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 11 0 % 1 1
«IToBTOpenue u yriayOjaeHne 3HaHU I 18.09.2023
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiaccay
6 Knaccuukanus XuMU4ecknux peakiuii mo 1 bubnnoreka [JOK
Pa3IMYHBIM IPU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM
7 eakuu. IloHaTHE 0 TOMOT€HHBIX U 1 bubmorexa HOK
PEATiIHI. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUIX
[TonsiTHEe O XUMHYECKOM PaBHOBECHH.
g @DakTOopsl, BIUAIOIIXE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHYECKOHN PEAKIMU U MOJI0KEHUE 26.09.2023 | https://m.edsoo.ru/00adc28¢

XUMHYECCKOI'O paBHOBECUS




9 OKuCIUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK
peakuuu 02.10.2023 https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLIALINY. bubnnoreka [JOK
CunpHbIC U ClIa0dble ANEKTPOIUTHI 03.10.2023 | https://m.edsoo.ru/00adcd68

11 Wonnrle ypaBHEHUS peaKIui Bubmorexa TOK

P P 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHMH B CBETE IIPEACTaBIICHHI 00 bubmotera [IOK
. p 10.10.2023 | https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON JUCCOIHAIIIHT
XUMUYECKHE CBOMCTBA COJIEN B CBETE
13 MIPEJICTAaBICHUH 00 IIEKTPOTUTUIECKOM bubmorexa HOK
P P 16.10.2023 | https://m.edsoo.ru/00add8b2
JUCCOITHAIIIT
. bubnuotexa [JOK
14 06006
OOTHCHIE I CHETEMATHSALIA SHATHH 23.10.2023 | https://m.edsoo.ru/00addd12
15 [TonsiTne o runponuse conen bubmorexa [IOK
P 17.10.2023 | https://m.edsoo.ru/00add9d4

16 [IpakTuueckas pabora Ne 1. «Pemienue bu6muoreka [IOK
AKCHEPUMEHTAIBHBIX 33724 24.10.2023 | https://m.edsoo.ru/00addbfa
KonTtponsHas pabora Ne2 o reme

17 «INEeKTPOIUTUYECKAS TUCCOLIUALINS bubmotera [JOK

' 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»

18 OO11as XxapakTeprCTUKA TAIOT€HOB. bubnuotexa [JOK
XHUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2
Xnoposogopoxa. ConsiHast KUCIIOTa,

19 XAMUYECKHUE CBOMCTBA, TOTYyUYECHNE bubmmorexa [IOK

’ YA ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE

20 [IpakTuueckas padora Ne 2 o Teme bu6nuoreka [IOK

«Ilomy4deHne CONsTHON KUCIOTHI, U3y4EHUE 20.11.2023 | https://m.edsoo.ru/00ade348




€€ CBOIICTB»

Bremaucnenus mo YPaBHCHUAM XUMHYCCKUX

21 €aKI1i, €CJIM OJWH U3 PEarcHTOB JIaH B bubmmorexa [IOK
P ’ P 21.11.2023 | https://m.edsoo.ru/00ade488
U30BITKE
) O6mrast xapakTepucTrka 371eMeHToB VIA- bubnnoreka [JOK
TPYTIIIBI 27.11.2023 | https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOIU(MUKAIIUN CEPHI.
23 Hax0>1<p eHue ce Ij I/I(beé C(I)le HHe}i{Hﬁ B bubmorexa HOK
5 P f[ 28.11.2023 | https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHUE CBOMCTBA CEpPhI
4 CepoBogopo/, ctpoeHue, GpuzndecKkue u bubmuotexa [JOK
XUMHUUYECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcnppl cepbl. CepHas KUCIIOTA,
25 ¢bu3nyecKre U XUMUYECKUE CBOWCTBA bubmorexa [IOK
’ 05.12.2023 | https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JEXKAINE B OCHOBE
MIPOMBIIIJIEHHOTO CII0C00a MOTy4IeHHUS
26 CEPHOM KUCIOTBI. XUMHUYECKOE bubmorexa OK
P ) . 11.12.2023 | https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaroIel Cpebl
COEIMHEHUSIMU CEPbI
7 Brruucnenue MaccoBoil 1O BBIXO/a bu6mmoreka [IOK
MIPOAYKTA peaKkLuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTUKa 3JIeMEHTOB V A-
)3 rpynmnsl. A30T, paclipocTpaHEHHE B bu6muoreka [IOK
npupo/ie, pu3nIecKue 1 XUMHIECKUE 18.12.2023 | https://m.edsoo.ru/00adeeatd
CBONCTBA
29 AMMuak, ero puznyecKrue 1 XuMHYECKUe bu6nuoreka [IOK
CBOMCTBA, NIOJIy4€HUE U IPUMEHEHUE 19.12.2023 | https://m.edsoo.ru/00adf004
30 [Tpaktrueckas padorta Ne 3 o Teme bubnuotexa [JOK




«[lTomydyenne amMmmuaka, U3y4eHUe €ro 25.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gusndeckue u bu6nmorekxa [JOK
XUMHUUYECKHE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH

10 aMMOHHS B KAYECTBE MUHEPATbHBIX bubnuotexa [IOK
yno0peHuil. XuMHU4YECKOe 3arpsi3sHeHNE 09.01.2024 | https://m.edsoo.ru/00adf518
OKPYXKaIOIIEeH cpeibl COEAMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 (1)00((11))0 pHafl KI/I(J;[J'I((i))Ta q)@pll)sn(qezzxne " bubmorexa HOK

P . 15.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, IMOJTyYEHNE
Hcnonbs3oBanue ¢pocdaTtoB B KauecTBe
34 MUHEpaIbHBIX yI0OpeHUi. 3arps3HeHne bubmorexa HOK
P . Y0P AP 16.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu

35 Yrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubnmnoreka [JOK
(dbu3MYecKre U XUMHUYECKHNE CBOMCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bu6mmoreka [IOK
MpOOJIeMBbI, CBSI3aHHBIE C OKCHIOM 23.01.2024 | https://m.edsoo.ru/00adfebe
yraepoaa (IV)

37 YronbHas KUCI0TA U €€ COIU brbmorexa OK

29.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[TonyuyeHue yraekucioro raza bubmorexa OK
1 . . " 30.01.2024 | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
[TepBoHavanbHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
P 05.02.2024 | https://m.edsoo.ru/00ae054¢

COEIMHEHUSX yriepoaa




bu6mmoreka [IOK

40 Kpemunii u ero coe quHeHH
P g 06.02.2024 | https://m.edsoo.ru/00aec080a
ITpakTuyeckas padora Ne 5. Pemenue

41 JKCIEPUMEHTAJIBHBIX 3324 110 TEME bubnuotexa [IOK
«Bakueime HeMeTalIbl U UX 12.02.2024 | https://m.edsoo.ru/00ac0bf2
COEIMTHEHUS
KonTtponsHas pabora Ne3 o reme

42 «Bakueime HeMeTallIbl U UX bubmorexa HOK

13.02.2024 | https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1ast XapakTeprUCTUKA XUMHUECKUX

43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubnuotexa [JOK
CBA3b U METAJUINYECKAs! KPUCTAJLINYECKAs 19.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. PU3n4ecKre CBOMCTBA METAJIIIOB
XHUMHUYECKHE CBOMCTBA METAILIIOB.

44 DIEKTPOXUMHAYECKUN DA HAIPSIKECHUH Bubmorexa TOK

P P P 20.02.2024 | https://m.edsoo.ru/00ael 156
METAJJIOB
O6mre crmocoOb! MOTYyYeHUST METAIIIOB.

45 CrmuiaBbl. Berauciienus mo ypaBHEHUSIM bubnmnorexa [JOK
XUMHYECKUX PEAKIUIA, €CITN OJUH U3 26.02.2024 | https://m.edsoo.ru/00ael 156
peareHTOB COJICPKUT MPUMECH

46 ITonsTue o0 KOppPO3UU METATIIOB bubnnorexa [IOK

pp 27.02.2024 | https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK

47 €JIOYHbIE METAJIJIbI
= 04.03.2024 | https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCUIBI HATPUS U KATUA bubmorexa LOK

P P 05.03.2024 | https://m.edsoo.ru/00ael14b2

49 [llenouyHO3eMeTbHBIC METAIITBI — KAJTbIHN 1 bubmuoreka [JOK

MarHum 11.03.2024 | https://m.edsoo.ru/00ael5e8




bu6mmoreka [IOK

50 B I
HCHIIIE COCAMACHI KATbIUA 12.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3a 3HAHU
111 HCTEMATH3AIN 3HAHUI 18.03.2024
5 JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6nmoreka [JOK
YCTpPaHECHUS 19.03.2024 | https://m.edsoo.ru/00ael1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTH BOJIBI U METOJIBI €€ bubmmorexa [TOK
" 01.04.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEHUs
. bubnuotexa [IOK
54 A
JTEOMUHIH 02.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U bubnnoreka [IOK
TUIPOKCHIA 08.04.2024 | https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso
" 09.04.2024 | https://m.edso0.ru/00aec1d86
57 Oxcupl, Tusipokcusl U conu xkenesa (1) u bubnmnorexa [JOK
xenesa (I11) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0001menu 7
[IEHHE U CUCTEMATH3aIis 3HaHUH 16.04.2004
ITpakTuyeckas padora Ne 7. Permenue
59 AKCIIEPUMEHTATBHBIX 3aa4 10 TeEME bubmorexa HOK
. 22.04.2024 | https://m.edsoo.ru/00ae3de8
«Ba)kHei1ne MeTaliIbl K KX COeTUHEHUS
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, ecJIN OJMH U3 PEareHTOB JaH B
60 E36LITKC WJIH COMe )KI/ITI?'I UMecHu bubmmorexa TOK
P " P ' 23.04.2024 | https://m.edsoo.ru/00ael750
BrrunciieHns MaccoBOI TOAU BBIXOa
MIPOJYKTa peaKiuu
61 O000111eHrEe U CHCTEMATH3aIMs 3SHAHUH




29.04.2024

KonTponbnas padota Ne4 no teme

2 1
6 «Baxueime MeTamibl ¥ UX COSAMHEHUS 30.04.2024
63 BemectBa u MmaTepuainbl B TOBCEAHEBHOM | bu6nmoreka [JOK
YKU3HH YeJIOBEKa 06.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH 1 bubnuotexa [JOK
cpeasl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pelIeHUN 9KOJIOTHYECKUX 1 bubnnoreka [IOK
npo0Oiem 13.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O60011eHNEe 1 | bub6nuoreka [IOK
cUucTeMaTu3alus 3HaHUI 14.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O60011eHue 1 | bu6mmorexa [IOK
cucTeMaTu3alus 3HaHUI 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0001IEHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHUu 21.05.2024 | https://m.edsoo.ru/00ad9¢cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ I'abpuensn O.C., Octpoymon U.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne
» Xumus, 9 knacce/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOAUYECKHUE MATEPHUAJIbI V1A YUYUTEJIA

["abpuensy, O. C.
Meroanueckoe mocodue k yueonuky O. C. 'abpuensaa «Xumus». 8-9 xmacc / O.
C. I'abpuemnsta. — M. : llpoda, 2018. —

109

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u cailt 1uis yaurens «5 uay Ha
YPOK XUMUID»

http://him.1september.ru Enunas xomnexuus L{IOP: [TpeamerHast KomuieKIus
«XUMHUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuUHbIE
sKkcriepuMenThl: xumus. Komnekuus Poccuiickoro 001eo0pa3zoBaTebHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anux6epoBoit

http://www alhimik.ru Becepoccuiickas omuMnuana mKoJIbHUKOB MO0 XUMHUH



http://chem.rusolymp.ru Opranudeckasi XUMHs: JJIEKTPOHHBIN YUYEOHUK IS
CpPEIIHEM LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOMIEIK: XUMUS

http://www.chemistry.ru JIuctaHMOHHAs OJIUMIIHA/A TI0 XUMUHU:
TEJICKOMMYHUKAIIMOHHBIH 00pa30BaTeIbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucranimonsbie
ABPUCTUYCCKUEC OJIMMITHAJIBI TI0O XUMUHN

http://www eidos.ru/olymp/chemistry 3anumaTenpHass XUMUs

http://home.uic.tula.ru/~zanchem N3 onbiTa padotsl yunrens xumun: cait H.1O.
CoicMaHOBOM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. PaxmanoBoit
http://www 104.webstolica.ru Kinaccudukarms XuMIIeCKUX peaKIiuiii

http://classchem.narod.ru KouTpen — Xumus aj1st Bcex: yueOHO-
UH()OPMAIIMOHHBIA CaNT

http://kontren.narod.ru Martepuans! kageapbl GU3NIECKON U KOJUTOUTHON XUMUH
FOxHOTO (heiepaIbHOTO YHUBEPCUTETA
http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTUIECKOE COOOIIECTBO

http://www. nanometer.ru OHJIaliH-CIIPAaBOYHUK XUMHUYECKUX JIEMEHTOB
WebElements

http://webelements.narod.ru [lomymnspHas 6nOIMOTEKAa XMMHUYECKUX DJIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIe U clipaBOYHBIE MAaTEPUAIBI IO
XUMHH

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu



http://chemworld.narod.ru Caiit «BupTyanbHas XuMmudeckas UKo
http://maratakm.narod.ru Caiitr «Mup xumun»

http://chemistry. narod.ru XuMuK.py: caliT o xumun
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