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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mO XWMHH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTAaBJIEHA HAa OCHOBE TpeOOBaHWI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOTO 00111eTO 00pa30BaHuUsl, MPEICTaBIEHHBIX
B ®I'OC OO0, a Taxke Ha ocHOBE (eiepalibHOM pabouel mporpaMMbl BOCITUTAHUS
U C Yy4y€TOM KOHUEMIMHU TMpenojaBaHusi ydyeOHOro rmnpeaMera «XuMus» B
oOpaszoBaTenbHbIX opranuzanusax Poccuiickoit @eaepariuu.

[Iporpamma 1o xuMuu Aa€T TPENCTABICHHUE O IENsIX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEJACTBAMHU Y4YEOHOIO
npeaMeTa, YCTaHABIIMBAET 00s3aTeIbHOE MPEAMETHOE CoJiepKaHue,
npeAycMaTpUBaeT pacCIpeleeHue €ro Io KiaccamM M CTPYKTYpUPOBAHHE MO
pazieliaM M TeMaM MpOorpaMMbl MO XUMHUH, OMNPEACNSIET KOJIMYECTBEHHBIE U
KaueCTBCHHBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
NOCJEN0BATEIbHOCTh  M3YYEHHUS] XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKK y4eOHOTO MpOIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXKHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OO0IIEro o0Opa3oBaHusl, a TakXke TPeOOBaHUM K
pe3yibTaTamM 00y4YeHHUs] XUMUW Ha YPOBHE 1IeJIeH U3yUYeHUs MPeMEeTa U OCHOBHBIX
BHUJIOB y4EeOHO-ITO3HABATEIILHOM JEATECIIbHOCTH OOYYaroIIerocs IO OCBOCHHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUWE XWUMHUHU CIY>XKUT OCHOBOM [Jii (POpMHUpPOBaHUS MHUPOBO33PECHUS
00yyJaromerocs, €ro MpeACTaBICHU O MaTEepUATLHOM €IUHCTBE MHPA, BAXKHYIO
poJib UTparoT (POpMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTUU U 00 DBOJIONMU BEMIECTB B MPHUPOJIE, O MYTAX PEHICHUs TI00aTbHBIX
Mpo0JeM YCTOMYMBOTO PAa3BHUTHsI YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYECCKOM,
NUIIEBON U SKOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3ydeHnne xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEW  JIJII  CaMOpa3BUTHS U
dhopmMUpOBaHUs KYJIBTYPhI IMYHOCTH, €€ 001Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHUE MBINIJIEHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4JaroIuXCsi, HABBIKOB HX CAMOCTOSITETLHOW  Yy4eOHOW  JCSTeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B IPO(PECCHOHATTLHOM NIEATEITBHOCTH;



3HaKOMHUT CO cneumbmcoﬁ HAay4YHOI'0 MBIINUICHHUA, 3aKJIaabIBACT OCHOBBI
CJIOCTHOI'O B3TJI1Aa HA CAMHCTBO IIPUPOJALI U YCIIOBCKA, ABJISICTCA OTBETCTBCHHBIM
OTaIlOM B q)OpMI/IpOBaHI/II/I GCT€CTBGHHO--Hay‘-IHOﬁ I'paMOTHOCTH 06yqafonmxc;1;



CIOCOOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYYEHHM XUMHHM OOECHEUYMBAIOTCS CHElU(PUKON
colepkaHusi  y4eOHOro MmpeaMeTra, KOTOpPbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPE/IeIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX IOHSITHI
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHus MpOrpamMMbl MO XUMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ mzydeHuro. CoaepKaHUE CKIQAbIBACTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHN O XUMHAYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akoHa /. 1. Menneneera Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHs O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpelcTaBlieHUd 00 AJIEKTPOJUTUYECKON JUCCOIMAllMM BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKH
MOJIyYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIPyTOMY, BBITIOJIHASI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOWCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOTYUYECHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl IO XHMHUHM  CHOCOOCTBYET  (DOPMHUPOBAHUIO
IIPEJCTABJIEHUS] O XUMHAYECKOM COCTABIAIOLIECH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOU MTPUPO/Ib], IEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HaHMUS B Hayke. M3ydyeHue XMUMUU NPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3Yy4YEeHHBIX Y4YeOHbIX mpeamMeToB: «Okpyskawomuid Mupy, «buonorus. 5—7
KJIacch» U «Pu3uka. 7 Kimacey.

[Ipy wu3ydyeHHH XUMHUU TPOUCXOAUT (POPMUpPOBAHUE 3HAHUU OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
NEATETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3aja4ua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUECKUX 3HAHUU —
BaXHEHUITNX (PAKTOB, MOHATHIA, 3aKOHOB ¥ TEOPETUUECKUX TTOJIOKEHHM, TOCTYITHBIX
00001IIeHniI MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAyKd, B MPUOOIIEHUU K



HAy4YHBIM METOJAM IO3HaHUS MPH M3YUYEHUH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(opMUPOBAaHNY U PA3BUTUH MO3HABATEIBHBIX YMEHUHN U UX IPUMEHEHUU B Y4EOHO-
[IO3HABATEJIbHON M y4eOHO-UCCIIEI0BATEIbCKOM AESITEIbHOCTH, OCBOCHUHU MPaBUII
0€3011acHOr0 OOpaIIEHMs C BEILECTBAMH B [IOBCETHEBHOW KU3HHU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KaK:

— (¢GopMHUPOBAHHE HWHTEIUIEKTyaJIbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTb OOy4YeHMsI Ha CHCTEMaTH4YeCKOoe MpUOOIIEHHUE
oOyJaronmxcsi K CaMOCTOATENIbHON I03HABATEIbHON NI€ATEIbHOCTH, HAy4HbBIM
METOoJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHU;

— obecrieyeHne ycloBUil, CIOCOOCTBYIOIIMX TPUOOPETEHUIO 00YUYaIOIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (¢opmupoBaHue o0Omeld (QyHKIMOHAJIBHOM M E€CTECTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHMA OOBSICHATP U OLIEHUBATH SIBJICHUSA
OKpY’KaloIIer0 MHpa, WCIIOJb3Yys 3HAHMUSI U OMbBIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MPOOJIeM B TOBCEIHEBHOM JKU3HH U TPYAOBOM
NesITebHOCTH;

— (QopmupoBaHue y oOyyaroluxcss TIYMaHUCTUYECKMX OTHOIICHUH,
NOHMMaHUsl LEHHOCTH XUMHYECKMX 3HaHUU JUIg BBIPAOOTKH HKOJIOTHUYECKU
1eJIeCO00Pa3HOro TOBENEHUsT B OBITY WU TPYAOBOM JEATENBHOCTH B IENAX
COXPaHEHHMS CBOETO 310POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGUiIs U HAMpaBIEHHOCTH JajbHEHIIEro
oOyJeHUS.

OO1ee 9nciio 4acoB, OTBEAEHHBIX ISl U3YUYEHHsI XMMUU Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanus, coctasisieT 136 vacoB: B 8 kiacce — 68 yvacoB (2 vaca B
HeJeo0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COIEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE MIOHATHS

[Ipenmer xumuu. Ponp XMMHUM B )KM3HHU Y€JIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. DHU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeTOnax MO3HAHHWS B XMMHUHU. UHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumunyeckasi popMyia. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAsT aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEIUHEHUU.

KonunuectBo BemectBa. Mosb. MossipHasg macca. B3auMocBsI3b KOJIMUECTBA,
Macchl M 4YHCIIa CTPYKTYpHBIX €IMHHUI BemiecTBa. Pacuérel mo ¢dopmymnam
XUMHUYECKUX COCTUHEHUN.

du3nyeckre U XMMUYECKUE SIBJICHUA. XUMHUYECKasl peakius U e€ MpUu3HaKu.
3aKOH COXpaHEHHs Macchl BellecTB. XuMuyeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peaKUi (COeTUHEHMS, pa3I0KEHUs, 3aMEILEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMu paboThl B 1aOOpPaTOpUH U
npuémMamMu o0palleHus: ¢ JJabopaTopHbIM O00OpPYJAOBaHUEM, U3YUEHUE U OINKCAHUE
¢u3nuecKkux CBOWCTB 0O0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIOJECHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOMI0eHUE U
ONHCaHUE NPU3HAKOB MPOTEKAHUS XMMMUYECKUX peakUuil (pas3jokeHHe caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIPOKCHIa
Menu (II) mpu HarpeBaHuM, B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM cosii meau (11),
M3y4YEHUE CIOCOOOB pa3leleHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTtorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
coiu, HaOJIOJEHHME U  ONHCAaHME  PEe3yJbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MacChl, CO3JaHHE MOJeJeH MOJIEKYJ
(ILIapoCTepIKHEBBIX ).

BaxxHelue npeacTaBuTe/ M HECOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — aieMeHT M MpPOCTOe
BemiecTBo. Haxoxxaenuwe kuciaopojga B TOpupoje, (pusnueckue M XUMHUECKHE
cBoiictBa (peakmuu ropenus). Oxcuzapl. [lpumenenuwe kucnopomga. CrocoObI
MOJIy4eHHUs1 KHUCTopoJa B J1a0opaTopud U MPOMBINUIEHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALMS KUCIOPOaA.



TennoBoit 3¢ (heKT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojib W METaH. 3arps3HEHUe
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u ipocToe BemecTBo. HaxoxaeHrne Boopoia B Ipupo/ie,
bu3nuecKre 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOKI MosTydeHus. KucioTs
Y COJIH.

MonspHbiii 006EM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHECHHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJibl. OCHOBaHMS.
Ponp pacTBOpOB B Ipuponae U B KU3HM 4YesloBeKa. KpyroBopor BoAwl B Ipupoae.
3arpsA3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BOL.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcunpl. Knaccuduxanus
OKCHJIOB:  coseoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpasyromue. HomeHknatypa okcunoB. Dusmueckue H XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHMM: IIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHMU. PU3MYECKHE M XMMHYECKHE CBOWCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan akruBHoctm MmetaimioB H. H. bekerosa.
[Tony4yeHnue KucCIoT.

Conu. Homenkinarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyyenue conen.

['eneTnyecKas CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COETMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENEIICHUE COJEPKaHU KUCIOpOJa B BO3yXe, ITOJIy4YECHHE,
coOupaHue, paclo3HaBaHHE€ U H3YUYEHHE CBOWCTB KHUCIOpOAa, HaOII0ACHHE
B3aUMOJICMCTBUSL BEILIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHHUS W
MpeKpalleHust TopeHus (Ioxapa), 03HaKOMIIEHHE C 00pa3aMi OKCHUIOB M OITUCaHUE
UX CBOWCTB, MOJy4Yy€HUE, COOMpaHUE, paClO3HABAaHUE M H3YyUYECHHUE CBOWCTB
BOJI0poJia (ropeHue), B3auMo/iericTeue Bogopoaa ¢ okcuaoM meau (II) (BozmoxHo
MCIOJIb30BaHUE BUIEOMATEPHANIOB), HA0II0IeHHE 00pa31LI0B BEIIECTB KOJTUYECTBOM
1 Momb, wHcciaenoBaHUE OCOOEHHOCTEH pacTBOPEHHUS BEIECTB C PAa3IUYHOU
PAaCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OIMPEICIEHHOW MACCOBOM OJIEU
PacTBOPEHHOIO BEILECTBA, B3aMMOJECHCTBHE BOABI C MeTaUIaMU (HAaTpUEM H
Kaibl[ueM) (BO3MOYKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB), HUCCIEIOBAHUE
00pa310B HEOPraHUYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB, HAOIIOJEHUE U3MEHEHHUSI
OKpAacCKH MHJIUKAaTOPOB B PACTBOPaxX KUCJIOT U LIEJI0YEH, U3YyUEHNE B3aUMOIECHCTBHS



okcuga Meau (II) ¢ pacTBOpoM CEpHON KUCIOTHI, KUCIOT C METaJUIAMH, pPEaKLUi
HEWTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAaHWI, BBITECHEHHUE OIHOTO
MeTajljla APyruM U3 pacTBOPA COJIU, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BakHenmme KI1acchl HEOPTAHUYECKUX COCTUHEHUI.

Iepuoanuecknit 3akon u Ilepumoguveckass cucreMa XUMHYECKHUX
iemenToB JI. U. MenngeneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOTMBITKM KJIACCU(DUKAIIMN XUMHUYECKUX djeMeHTOB. [loHsTHE O
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMETbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIEe 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[Tepnonnueckuit 3akoH. [lepuoanueckas cucrema XuMHYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u nnmuHHonepuoaHas Gpopmsl Ileprognyeckoit

cucreMbl xumudeckux sneMmeHToB [l. M. Menneneesa. Ilepuoasl u rpynrsl.
PU3NYECKUAN CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB NIEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M30Tonel. DnexkTponsl. CTpoeHUE
ANEKTPOHHBIX ~ 000J0YeKk aroMoB TepBbIXx 20 XUMHYECKHX  DJIEMEHTOB
Ilepuonnueckonn cucremsl JI. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA TI0 €ro noJiokenuto B [lepnoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paanyca aTrOMOB XHMHUYECKUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIAM.

3nauenue [lepunoandeckoro 3akoHa u llepuoanyueckon cCUCTEMbI XUMUYECKUAX
3JIEMEHTOB JJId pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — yd€HbIM U
IPaKJIaHVH.

Xumuyeckas cBsizb. KoBajeHTHas (mosisipHass YW HEMOJSPHAs) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMHUUECKHUX AIEMEHTOB. IOHHAS CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl OKuCaEHUs U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4deHue oOpaslloB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOICHCTBUE
TUIPOKCUAA LHMHKA C PAacTBOPAaMM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLINI
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mexcnpeomemmunie céazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M MNpU M3YYCHUM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUH, TaK U MOHSITUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTACJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHUHTE3, Kiaccupukanus, TMepUuoJAUYHOCTh, HaOII0IeHHE,
AKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHHUE, MOJICIIb, SBJICHHE.

®duszrka: MaTepus, aTOM, HIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TENO, 00BEM,
arperaTHOE€ COCTOSIHME BENIECTBA, ra3, (HU3WYCCKHUE BEIUYUHBI, CIUHUIIBI
M3MEpEHUs, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocuntes, npixanne, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTIOPOBI, TIOJIC3HBIC
HCKOTaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBO M XUMHYECKAsl peaKIHusA

[Iepnognuecknii 3axoH. [lepuoguyeckas cucremMa XUMAYECKUX AJIEMEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KAIbLUA U UX COCTUHECHHIM
B COOTBETCTBUU C TIOJIO)KEHHUEM »3JeMEHTOB B Ilepuoaudeckoit cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBl XUMUYECKOW CBSI3H. THIBI KPUCTALTUYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEHIETKU U
BHJIa XUMHUYECKOH CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHMYECKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMAYeCKUX Peakivii Mo pa3InyHbIM IPU3HAKAM (110 YUCITY
M COCTaBy YYaCTBYIOIIMX B pEAKIMH BEIIECTB, MO TEIuioBoMy HddexTy, mo
U3MEHEHHIO CTETICHEW OKUCIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YY4acCTHIO KaTajiu3aTopa). IK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUEC
ypaBHEHUSI.

[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHe 0 TOMOTeHHBIX M T€TePOTCHHBIX
peakuusx. [lonarue o karanmuse. [loHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIUSAIONIME Ha CKOPOCTh XUMHYECKOMW pEaKIMu W TOJOXKEHHE XHUMHUYECKOTrO

PaBHOBECHSI.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE — PEaKIMH,  DJCKTPOHHBIA  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOMN peaKunu. CocraBienue YpaBHEHUU

OKHCJIUTEIIPHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HCIOJIb30BAaHHEM  METOJa
AJIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, aHMOHBI. MeXaHM3M AUCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUIAMU
XxuMHuueckol cBsi3u. Crenenp auccoranuy. CUIbHBIE U CIIa0bIE JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakuil HOHHOIO OOMeEHa,
IIOJIHBIE M COKpaUIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPEACTABICHHUM 00 3JIEKTPOIUTUYECKON JUCCOLHUALIHH.
KauecTBeHHble peakiuu Ha HOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB U HEMETALIOB (rpadura M anMmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU Peakuy OT
BO3JICUCTBHS  pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAaHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, HIEI0Yei U comeil (BO3MOKHO
UCIIOJb30BAaHUE BUAECO MATEPUATIOB), IMPOBEICHHUE OIBITOB, HIUTIOCTPUPYIOLINX
OpU3HAKK TPOTEKAaHUS peakuuid HOHHOro oOMeHa (0Opa3oBaHHME OCAJKa,
BBIJICJICHHE Ta3a, O0pa3oBaHUE BOJIbI), OMNbBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHHe, pPeakuuu pPa3ioKEHUs,
COCIMHEHHMs), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  [OMOUIBIO
KAuEeCTBEHHBIX PEAKLIUNA HA UOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a1a4.

Hemerayuibl 1 MX COeAUHEHUS

OOmiast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOWCTBA HAa IPUMEPE XJIOpa (B3aUMOIEUCTBHE
C MeTajylaMH, HeMeTajulaMy, wienodyamu). Xnoposoaopod. ConsHas KucioTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, IpUMEHeHue. JlelictBue xmopa U
XJIOPOBOJIOPOJa HA OPTAHU3M YeJIOBEKa. BaykHelne XI0puabl U NX HAXOKJICHUE B
IIPUPOLE.

Oo6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEepHbIe CTeNeHU okucieHus. CtpoeHue u (u3MuecKue CBOMCTBA
IPOCTBIX BEILIECTB — KMCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOEHHUE, (PU3UUYECKUE U
XUMHAYECKUEe CcBOWCTBA. OKCHIBI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3NYECKUE U XUMHUECKHE CBOMCTBA (00IIHE KaK MpeICTaBUTENs
KJlacca KHUCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIeKallue B OCHOBE
IPOMBIIIEHHOTO CHoco0a MOJdy4YeHusi CepHOM Kuciotbl. [IpuMeHenue cepHoU
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KAYECTBEHHAsl peakuusi Ha Ccyiab(paT-uoH.
Haxoxnenue cepel u €€ cOeIMHEHUWUW B mnpupoac. XUMHUUYECKOE 3arps3HEHUE
OKPY’KaIOIIe Cpeabl COECIWHEHHUSIMU Cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3/TyXa U BOJOEMOB), CIOCOOBI €T0 MPEOTBPAIICHUS.



OOmast xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHs. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
dusnueckue u xumMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMHUAK, €ro
du3nuecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne U npuMeHeHue. Coaum aMMOHUS,
uX PU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBl aMMOHUS. A30THas KHUCIIOTa, €€ MoJlyuyeHue, (pU3nueckue M XUMHYECKHE
CBOMCTBa (00IIME Kak TMpEACTAaBUTENsl Kiacca KUCIOT M crenuduyeckue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPAIbHBIX YI00pEHUH.
XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH Cpeibl COEAMHEHUSAMU a30Ta (KUCIOTHBIE
JIOXKAM, 3arpsA3HEHHE BO37yXa, MOuYBBl U BoAoEMOB). docdop, amioTpomHbIe
moaudukarmu ocdopa, puznyueckue u xumuueckue cBoiictBa. Oxcua docdopa
(V) u dochopnas kucnora, puznueckne U XUMHUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnons3oBanue (ochaTtoB B KaUeCTBE MUHEPATbHBIX YAOOPEHHIA.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpymnmbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€PHbIE CTEIIEHU OKUCIICHUSA. Y TJIEpO/I, AJUIOTPOIHbIE MOAUPUKALUH,
pacnpocTpaHeHUe B MpUPOJE, PU3NUECKHE U XMMUUECKHE CBOMCTBA. AcopOIus.
Kpyrosopotr yriepona B mpupoxae. Oxcuabl yriepoja, ux (Quznueckue u
XUMUYECKUE CBOMCTBA, [JEHCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYYE€HUE U
OpUMEHEHHUE. DKOJIOTHYeCKue MpoOieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a INI00ATBHOrO MOTEIUIEHHUs KJIMMara, NapHUKOBBIA 3(¢ekT. YronbHas
KUCIOoTa U €€ CcoJd, UX (PU3NYECKHME W XUMHUYECKHE CBOMCTBA, IMOJyuY€HUE U
npumeHeHue. KadecTBeHHass peakuusi Ha KapOoHaT-WMOHBL. Vcmonb3oBaHHe
KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO34MCTBE.

[TepBoHayaibHbIE TOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJI, TJIUIEPUH, YKCYCHasl KUCII0Ta).
[IpuponHble HMCTOYHHUKHM YIJIEBOAOPOJOB (yrojb, MPHUPOAHBIN ra3, HepTh),
MPOJIYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILIIECHHOCTH.
[ToHsiTHE O OMONOTMYECKN BaXKHBIX BEILIECTBAX: JKUpaX, O€JIKaxX, yriieBoJax — 1 ux
poJii B OKM3HM 4elOBeKa. MaTepuallbHOE €IMHCTBO OpPraHMYECKUX H
HEOPTraHUYECKUX COCTUHEHUM.

Kpemnuii, ero ¢musnueckue uW XHUMHUYCCKHE CBOWCTBA, IIOJIYYCHHE U
npumeHeHue. CoeMHeHHs KpeMHUs B pupojae. O01iue npeacTaBieHus 00 OKCUae
kpemaust (IV) u kpemHueBoi kucimote. CHIMKATHI, UX UCMOJb30BaHUE B OBITY, B
IIPOMBILUIEHHOCTH. BakHelIue CTpOUTENbHBIE MaTepHalbl: KepaMUKa, CTEKIIO,
IIeMeHT, OeToH, xkene300eroH. [IpobGmembl  0G€30MacHOro  MCMOJIb30BaHHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3yueHHE 00pa3ll0B HEOPTAaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
POBE/ICHUE KAaU€CTBEHHBIX PEAKIIMI Ha XJIOPUI-MOHBI U HAOIIOACHUE MPU3HAKOB



UX TPOTEKAHMs, OMBITHI, OTPAXKAIOUIME (PU3NYECKUE M XHUMUYECKHUE CBOMCTBA
TaJIOTEHOB U WX COEJAMHEHHH (BO3MOXHO HCIOJIb30BAHUE BHUIECOMATEPUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TaJOT€HUI0B), O3HAKOMIIEHUE ¢ 00pa3liaMu
ceppl M €€ COeOUHEHUAMH (BO3MOXHO HCIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0eHUE IpoLecca 00yriauBaHus caxapa Moj AeMCTBUEM KOHLEHTPUPOBAHHOM
CEPHOM KHUCIJIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
IIPOBE/ICHUE KaueCTBEHHON peaKIMi Ha CyJb(aT-uoH U HAONIOICHHE MTPU3HaKa e
NpPOTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKMMU CBOMCTBaMU a3zoTa, dochopa u ux
COeIUHEHMI (BO3MOXKHO HCIIOIB30BAaHUE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX
u (ochopHBIX yIOOpeHUH, MOyIeHUE, COOMPAHKE, PACIIO3HABAHUE M H3yYCHHE
CBOMCTB aMMHaKa, IMPOBEIACHUE KAUYECTBEHHBIX pEAKIMd Ha WOH aMMOHUS U
docar-uoH W U3ydYEHHE TIPU3HAKOB MX MPOTEKAHMS, B3aUMOJIECHUCTBUE
KOHILIEHTPUPOBAHHON Aa30THOM KHUCJIOTBI C MEABI0 (BO3MOYHO HCIIOIb30BAaHUE
BHUJIEOMATEPUAIIOB), HW3YYEHUE MOJENIEd KPHUCTALIMYECKUX PEIIETOK ajiMasa,
rpaduta, (yiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICcOpOIMU PacTBOPEHHBIX
BELIECTB AKTHMBUPOBAHHBIM YIJIEM M YCTPONCTBOM IMPOTUBOras3a, IOJIyYEHHE,
coOupaHue, pacro3HaBaHUE M U3y4YEHHUE CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIUii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMIICHHE C NPOAYKUMEH CHIMKATHOW MPOMBIILIEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 3a1ad Mo TeMe «BakHeWlnne HeMeTayulbl U uX
COCJIMHEHUS.

MeTaJsibl U UX COCAUHEHUS

OO01mast xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyiokeHuss B llepmommueckon cucreme xumuyeckux siemeHtoB [J[. .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTauioB. MeTammnyeckast CBs3b U
METAIMYECKass ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIIEKTPOXMMHYECKUMU  psif
HaIpsHpKeHUH MeTamioB. PU3NyYecKre U XMMHUYECKHE CBOMCTBA MeTauioB. O01ume
crocoObl moiydeHuss MerawioB. [loHSATHE O KOpPpO3WM METaJUIOB, OCHOBHbBIE
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTajb, YyryH, JIOPATIOMUHUN, OPOH3a)
U UX IPUMEHEHUE B ObITY U MPOMBILIUIEHHOCTH.

[{enounble MeTaIbl: MonoxeHue B lleproguyeckoil cucreMe XUMUYECKUX
aneMeHToB /. M. MenzaeneeBa, CTpoOeHUE UX aTOMOB, HAXOXKJICHUE B IIPUPOJE.
duznyueckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHHe 1IeIOYHBIX METAUIOB U HX
COCIMHEHUM.

[IleoyHO3EMENBHBIE METAUIBI MAarHud W KAIbLUWA: TOJIOKECHUE B
[Tepnoanueckon cucreMe xuMuaeckux sneMeHToB J[. 1. MenneneeBa, CTpoeHUE UX
aTOMOB, HaxoXxaeHue B npupojae. dusnyeckne U XMMUYECKUE CBOWCTBA MAarHus U



Kanblus. Baxueilire coequHeHns Kanblus (OKCUl, TUIPOKCUT, con). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ yCTpaHEeHHUSI.

AsnroMuHuN: osioxeHue B [lepuoauyeckoi cucTeMe XUMUUYECKUX JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHMe aToma, HaxOKIEeHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUIIA
AIFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckoi cucteMe XMMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHME aToma, HaxXOXKIAEHHE B npupone. Puzndeckue Hu
XHUMHUYCCKHE CBOMCTBA xese3a. OKCHIbI, THAPOKCUIBI U coiu xxene3a (I1) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0pa3llaMd METaJUIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaAMHU, HU3YUYECHHE  PE3YJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
WCTIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHAA
Kallbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHUIACOMATEPUATIOB),
VICCIIEIOBAHNUE CBOMCTB XECTKOM BOJIBI, ITpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BOBMOXKHO  WCIOJIb30BAHHE  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBECHHBIX PCAKIIUH Ha HOHBI: MArHHSI, KAJIbIIHS, ATFOMUHHS, ITUHKA, xkee3a (1)
u xenesa (III), menu (II), HaGmrogeHNMEe W OMHMCaHUE MPOIECCOB OKpAIIUBAHUS
IUTAMEHU HWOHAMHM HATpHsl, Kaius W Kaublus (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATEPHUAIIOB), UCCIIEAOBAHNE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA aTFOMUHUS U
TUJIPOKCHUIA IIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o teMme «Baxkueimue
METaJUIbl U KX COCTUHEHUS.

XuMHs 4 OKpYsKawlas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »KW3HM YeJOBeKa. be3omacHoe
HCTIOJb30BaHKE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpeapl (mpenesibHas AOIMyCThMast
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMun B pemieHnn 3KoI0TUYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIIaBbl METAIOB, MOJUMEPHBIC
Marepuabl).

Mexcnpeomemmunie céazu

Peanuzanusa MeXnpeaIMETHBIX CBA3€M MpU M3YYCHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUM, TaK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEHHO-HAYYHBIE TMOHATHUS: HAYYHBINH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHajdu3, CHUHTE3, Kiaccuukanus, MEepPUOJUYHOCTh, HaOIIONEHHE,
AKCHEPUMEHT, MOJIEIIMPOBAHUE, H3MEPEHHE, MOJelb, SIBJICHUE, TapHUKOBBIHA
3¢ eKT, TEXHOIOTHS, MaTEPHUAIIHI.

dusuka: maTepus, aTOM, IIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI,
PalnOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUUYECKUI 3apsiz, POBOHHKH,
MOJIYITPOBOJTHUKH, ~ JAUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHHE BEILEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAJTMYECKAs
peméTka, CIUIaBbl, (U3NYECKUE BEIUYMHBI, CIUHUIBI W3MEPEHUS, KOCMUYECKOE
HPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TOPOAbL, IOJIE3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XUMHH B €IMHCTBE Y4YEOHOU H
BOCIIUTATENIBHON JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUMCKUMU
COLMOKYJIbTYPHBIMM M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlllecTBE MpaBWJIaMU M HOPMaMH TIOBEJCHHS U CIOCOOCTBYIOT TIpolieccaM
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCA  CHUCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAlUM WU
pacUIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAYYHOMY HACIEIWI0, TTOHUMaHMS 3HAYCHUSI XMMHUYECKOM HAayKU B >KU3HU
COBPEMEHHOro OOIIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpManuen o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakAaHCKOT0 BOCIIUTAHUS

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M TNpaBUIaX MEXKINYHOCTHBIX
OTHOIIECHUHN B KOJUICKTUBE, KOMMYHHKAaTHUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeIbCKOM, TBOPYECKOW M JAPYIMX  BHUAAX
JEeSATEIbHOCTH, TOTOBHOCTM K pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUH Y4YeOHBIX, TMO3HABATEIBHBIX 3aJlay, BBINOJTHEHUU XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIITY B TIPOLIECCE ATON YUEOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TMOBEJCHHWE M TMOCTYNKH CBOMX TOBApHIIEH C MO3UIMH HPABCTBEHHBIX W
MPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCJICICTBUM MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIOIINE
OCHOBY JIJI TTIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIC MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJMMBIE I OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MMO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKON KYJIBTYpHI, B TOM YHCIIC
HAaBBIKOB CAMOCTOSTEJIBHOM pabdOThl € Y4Ye€OHBIMU TEKCTaMHu, CIPABOYHOMN



JUTEPaTypoO, IOCTYNHBIMU TEXHHUYECKHMMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTepec K OOyYeHHI0 W TO3HAHMIO, JIOO0O03HATETHHOCTb, TOTOBHOCTH H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIENI0BATEIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIEHHOCTH U ypOBHS OOydYeHHUs B
JIaJbHEHIIEM;

4) ¢popMupoBaHNS KYJIbTYPHI 310POBBSIL:

OCO3HAHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 KHU3HH, OCO3HAHWE MOCIEACTBUNA W
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOUMOCTH COOJNIIOJIEHUSI TpaBuUi OE30MACHOCTH TpH  OOpalleHUuu C
XUMHUYECKUMHU BELIECTBAMU B OBITY U peaibHOM JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K MPAaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPyAOBOM JAESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs TNPEAMETHbIX 3HAHUM 1O  XUMHMM, OCO3HaHHBIH  BBIOOp
WHJUBUyJIbHON TPAeKTOPUHU MPOAOJKEHUSI 00pa30BaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHEeHOW Ipo(eCCUOHATBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb aJallTUPOBATHCA B MPO(ecCHOHATIBHOM cperie;

6) 9K0JIOrM4eCKOTr0 BOCIIUTAHHUS:

HKOJIOTMUYECKH 11eJ1IeCO00pa3HOe OTHOLIECHHE K IPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMWS, NOHMMAaHUE LEHHOCTH 30pOBOTO M
O6e3zomacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXHUYECKOMY 370POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
MpaBujI 0€30MacHOro MOBEICHUS MPU padboTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyalUsX,
YTPOXKAFOIINX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3YyUYEHUU XHUMUH, IS
pelLIeHUs 3a/1a4, CBSA3AaHHBIX C OKPYKAIOIIEH NPUPOJIHON CPEIOU, ISl OBBILICHUS
YPOBHSL  3KOJIOTMUECKOW  KYJbTYpbl, OCO3HaHUS TJIOOQJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed HMX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIBHOM,
KOMMYHHUKATUBHOM U COLMAJIBHOM ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeaIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(bopMHpOBaHKS MUPOBO33PEHUS 00IIEHAYYHbIE TOHATHUS (3aKOH, TEOPUSl, MPUHIIUIIL,
runoresa, (Qakr, CUCTEeMa, NPOLECcC, OHKCIEPUMEHT U JApPYroe.), KOTOpbIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MMpeIMeTax M IMO3BOJISIOT Ha
OCHOBE 3HaHWM U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHUE O IEJIOCTHON



HAay4YHOW KapTUHE MUPA, U YHUBEPCAIbHbBIC YICOHbBIC NEUCTBUS (IO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecreunBaloT (HOpMHUpPOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOU
JIESITEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHHUS HWCTOJIL30BaTh NPHUEMBI JIOTHUECKOTO MBINIIEHUS TPU OCBOCHHH
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIOJIH30BATh
MOHSATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUid,
YCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIC CBS3W MEXKIYy OOBEKTaMH H3YUCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, TIO aHAIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IIpPOIleCCe I[IO3HAHMS TOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIIH, UCTIOIL3YEMBIE B XHMMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUH MOJICIbHBIC MTPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuUMUuyeckas (opMyna U ypaBHEHHE
XUMHUYECKON PeaKkIuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJICNIbHBIX MPEICTABICHUN BBISBISATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKN M3yYaeMbIX 0OBEKTOB — XUMHUECKHUX BEIIECCTB M XUMUYECKHUX PEaKITHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3yIAEMbBIX MPOIECCaX U SIBICHUSIX.

Ba3oBblie ncciieoBarejibckue 1eiicTBUSL:

YMEHHE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAd4eCTBE WHCTPYMCHTA
MMO3HAHMUS, a TAK)KE B KQUECTBE OCHOBHI JIJIs1 ()OPMHUPOBAHUS TUTIOTE3BI IO TTPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI,

NpUOOpPETEHUE OIbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TPOBEICHUIO
YYEHMUYECKUX OJKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM Ipoilecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €0 pe3yibTaT, (GOpMyIupoBaTh 0O0OOIICHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJIeNIaHHOM padoTe.

PaGora c undgopmanmueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHHs, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPHUTHYECKH OIICHUBATh IMPOTHBOPCUMBYIO H
HEJI0OCTOBEPHYIO NH(OpMaIuio;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl M 3aMpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJis BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEICIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIIOIb30BAHMSI PA3IUYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMy IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh M AaHAJIM3MpPOBAaTh B IIpoliecce Y4YeOHOU W
UCCJIeI0BATENLCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa W TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHOMN
Cpepl.

KoMMyHuKATHBHBIE YHUBEpPCAJIbHbIE yueOHbIe elcTBHUA:

YMEHMSI 3a/1aBaTh BONPOCHI (B XOJ€ JUaIOra U (MIHM) IUCKYCCUH) IO CYILIECTBY
oOcy)xJaeMoil  TeMbl, (OPMYJIUPOBATH CBOM MPENJIOKEHUS OTHOCUTEIBHO
BBITNIOJIHEHUS [TPEIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEJACTaBISATh  TOJy4YEHHBIE  pEe3yNbTaThl  IO3HABATEIILHOM
JCSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
1ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

yMEHHsSI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHON WM HWCCIENOBATENbCKOMW  JEATEIBbHOCTH TMPU  PEUICHHUH
BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unuil (00cyXeHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAHHALINSA
COBMECTHBIX JCHCTBMH, OINpeAelieHue KpUTEpUEeB IO OIEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI U JPyTHE).

PerysiTuBHBIEe yHUBepcaibHbIe YueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSATEIbHO ONPEAENATh LEIN JeATEIbHOCTH, MJIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NesITeILHOCTD, BBIOUpATh Hanboiee dPPeKkTuBHBIC CIIOCOOBI peleHrs y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSTEIbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM  JEHUCTBUUA I[PU BBINOJHEHUM 33JaHUH C Y4YETOM
MOJIy4Y€HHUsI HOBBIX 3HAHMHM 00 M3ydaeMbIX OOBEKTaX — BEIECTBaX M PEaKLHUsX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3ylibTaTa 3asBICHHOW 1€, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, IPE/jIaraeMbie B YCIIOBUH 3aJaHHA.

MNPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMETHBIX pe3yNbTaTOB IO OCBOSHHUIO 00s3aTEIHLHOTO
collepKaHUs, YCTAHOBJIEHHOTO JJaHHOW (enepanbHON paboyelt MTpOrpaMMon,
BBIJICTISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neucTBul, crnenuuueckue Ui TPEAMETHOW o0macth  «XUMHs», BHJIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpHpETaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIiy oOydenus B 8 kiacce nmpeaMeTHbIEe pe3yIbTaThl HA 0a30BOM ypOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IMOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas OIS XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHBb
OKHCIICHUS, XUMHUYECKasl peakuus, Kiaccupukaius peakiui: peaxiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0OBOM d(PPeKT peakiuu,
SAJIpO aToMa, JICKTPOHHBIN CJION aTOMa, aTOMHas OpOUTaNb, paInyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAsi KOBAJEHTHAs CBSA3b, HOHHAS
CBS3b, WOH, KAaTWOH, AaHWOH, pPAacTBOpP, MaccoBas JOJi1 BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI0 CHMBOJUKY [UJIsi COCTaBJeHUs (Qopmyi
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K ONPEAEIEHHOMY KIacCy COEAUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbici Ilepunomanueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHHUS MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuoamueckoii
CUCTEMbl XHMMHMUYECKHMX JJEMEHTOB: pa3jiuyaTh IMOHATHS «TJIaBHas
noarpymnma (A-rpymma)» u «mobdounas noarpynmna (b-rpymnma)y», mansie u
OOJBINIME TEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3memeHto J[. .
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps siipa, o0IIee YUCIIO SJIEKTPOHOB U
pacrpejiesieHue UX MO AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEaKUUU
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIUU MBICIUTENBHON NEATENbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, OO0OOOIeHHe, CHCTeMaTU3alrI0, KIacCU(HUKAIHIO,
BBISIBJICHUE MPUYUHHO--CJIEIACTBEHHBIX CBSA3€H — NJIsl M3yYEHHsS CBOMCTB
BEIIECTB M XHMMHYECKHUX PpEAKUUH, ECTECTBEHHO-HAyYHbIE METObI
NO3HaHUs — HAOJIOJIEHUE, U3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh MMPABHJIaM MOJIb30BaHU XUMUYECKOH MOCY 10 U J1abOpaTOPHBIM
o0opyoBaHMEM, a TakXKe IMpaBuUjaM oOOpalieHusi C BEIIECTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMHM 110 BBINOJHEHHIO J1TaDOPAaTOPHBIX
XUMHUYECKHUX OMBITOB I10 MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHUCJIOPOJa), MPUTOTOBJIECHUIO PACTBOPOB C OINpPEACIEHHON
MacCOBOM [JIOJIEM PAaCTBOPEHHOrO BEWIECTBA, IUIAHUPOBATh M NPOBOJUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C MOMOIIBI0O UHAUKATOPOB (JIakMyc, peHOIPTaIenH, METUIIOPAHXK

U IpyTHE).

K xoH1y oOyuenus B 9 Kiacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, aHWUOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ (deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  PacTBOpP,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAS IHCCOLMALMsSA, PEAKLIMU HOHHOTO
oOMeHa, Karamu3aTtop, XHWMHYECKOE€ paBHOBECHE, oOOpaThuMbie U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJIJIOTPOIIHS,
aM(pOTEpPHOCTb, XUMHYECKas CBSI3b (koBajieHTHas, MOHHAs,
MeTayuInyecKas ), KpucTainyecKas peméTka, Koppo3us METAILIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON pPEAKUUH, NPEIETbHO IONyCTHMas KOHUEHTpPALUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOPMYyT
BEILIECTB ¥ YPABHEHUI XMUMHUYECKUX PEAKIIMIL;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX AJIIEMEHTOB B
COCIMHEHUAX pPa3IMYHOIO COCTaBa, NPHHAMJIEKHOCTb BEUIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHMA 1o (opmysiaM, BUJ XUMUYECKON
CBs3M (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPTraHUYECKHUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTALIUYECKOU
PELUIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomnueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBAaTh W XapaKTepHU30BaATh
tabnuunyio (opmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX SJIEMEHTOB:
paznnyaTh MOHATHUS «IJIaBHas mnoArpynna (A-rpymma)» u «oOodHas
noarpynmna (b-rpynma)», mansie W OOJbIIME MEPHUOJBI, COOTHOCUTH
0003HauYeHUs1, KOTOPHIE UMEIOTCS B IEPUOINUECKOM TaOJINIIE, C YUCTIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U
3apsan  sAApa, oOOLIee 4YHMCIO DJJIEKTPOHOB U pACHpEAeNieHHE UX IO
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COCIUWHEHUN B Mpejesiax MajblX MEepUOJOB U
TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy UM COCTaBy YYacTBYIOIIUMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (}EKTy, MO0 M3MEHEHHUIO CTENEHEN OKHUCIICHUS
XHMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHCIUPUICCKUE XUMHUYCCKUE
CBOMCTBAa TPOCTBHIX U CJOXKHBIX BEILECTB, MOATBEPXKIAsi OMHCAHUE
NpuUMepaMi MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHUYECKON HUCCOLMALMU  KHUCIIOT,
LIEJI0YEHN U COJICH, IOJIHbIE U COKPALLEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa Mo (Qopmyie COeauHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHUYECKOM peaKInu;

COOJTIOIaTh MIPaBHJIA TTOJIB30BAHUS XUMUYECKOM MOCY 101 U J1a00paTOPHBIM
o0opynoBaHMEM, a TakKXKe TMpaBuia oOOpallleHUs C BeElIeCTBaMH B
COOTBETCTBHM C HWHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIECTB
(aMMmaka u yTieKHciIoro ra3a);

MIPOBOJIUTH PEAKITUH, TIOITBEPIKTAFOIIIE KAUECTBEHHBIM COCTaB Pa3IMYHbIX
BCIIIECTB: PACIIO3HABATHh OIBITHBIM IYTEM XJIOPHA-, OPOMHI-, HOIUI-,
kapOonat-, docdar-, cunukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHBI
AaMMOHHUSI MU HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEPAINH MBICITUTEIILHOMN JACSITCIIBHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHCTEMAaTU3AIIUIO, BHISIBICHUE TPUUHMHHO-
CJICICTBEHHBIX CBSI3€U — JJI U3YUYCHHS] CBOWCTB BEIIECTB U XUMUYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOJAbl TIO3HAHUS — HaAOJIOACHHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHMUE

8 KIIACC
KoanuyecTBO yacos
Ne HaumeHnoBaHue pa3aeioB U DuiekTpoHHbIE (11U POBHIE)
KonTpoJbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Pasjnen 1. [lepBoHayajibHble XUHMHYECKHE TIOHATHS
Xumusa — BakHasg 00J1acThb
11 €CTECTBO3HAHUS U 5 9 bu6mmoteka [IOK
' MPAKTUYECKOU IEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
12 BemectBa 1 xumnueckue 15 1 bubmnoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Hroro mo paznery 20
Pa3nen 2. BaxkHeilinue nmpeacTaBuTe M HEOPraHNYECKUX BellleCTB
91 Bosnyx. Kucnopon. I[lonsitue 5 bubnnorexa [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstre o kucinorax 3 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837¢
93 Boga. PactBopsl. [Tonsitre 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIacChl bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro o pasnery 30

Pa3nen 3. llepuonnyeckuii 3axon u [lepuonnyeckas cucrema xumudeckux daemenToB /[. U. MenaeneeBa. CTpoeHune aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJII)HO-BOCCTaHOBI/ITeJII)Hble peammn



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrtema

bu6mmoreka [IOK
31 XHMIHeCKHX otementos /. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CtpoeHue
aTroma
XuMHUYECKas CBA3b. Bt LK
HOIHOTEKA
32 OKucIHTELHO- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIIUU
bubmuorexa [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | IIpakrtuyeckue (wucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBo M XUMHYECKHE peaKIUU
11 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 1 bubnnorexa [OK
' OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS TUCCOIUAIIUS. 8 1 1 bubnunoreka [IOK
' XUMHYECKUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazaeny 17
Pa3nen 2. HemeTaJuIbl M MX COeTUHEHUS
21 OO11ast XapakTepUCTUKA XUMUYECKHX 4 1 bub6nuoreka LIOK
' anemeHToB VIIA-rpymnmsl. ["amorenst https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCcTUKa XUMUYECKHIX
2.2 aneMeHToB VIA-rpynmnel. Cepa u eé€ 6 buommorexa LIOK
' pyTHiet. £-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as XxapakTepucTUKa XMMUYECKUX
2.3 aneMeHToB VA-rpynmnsl. A30T, pochop u ux 7 1 brbmmorexa LOK
' 26 ’ P https://m.edso00.ru/7f41a636
COCIMHEHUS
OO01mas XxapakKTepUCTUKA XUMIIESCKIX
2.4 sanemeHToB [VA-Tpynnel. Yriepon u 8 1 2 brbmmorexa LOK
' ) PYIIHB. poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazaeny 25



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

Pa3gen 3. MeTaJIBI M BX COeTMHEHUS

. bubmuorexa [JOK
3.1 Obmpae cROHCTEA METAIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiine Metasuibl U UX COEIUHEHUS 16 httos://m.edsoo.ru/ 7412636
Hroro mo paznery 20
Paszjnen 4. Xumusi 4 OKpy:Kawas cpeaa
4.1 BerectBa 1 MaTepuabl B )KU3HU YEIIOBEKA 3 bubmmorexa [OK
' m p https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
PesepBHOC Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne Mara nuppossbie
Tema ypoka KonTpoabubie | IlpakTuyeckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
1 [Ipeamer xumun. Ponb xumuu B 1 bubnnorexa [IOK
JKA3HU YesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTre 0 MeTo1aX MO3HAHUS B 1 bubnuoreka [JOK
XUMHUHI https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1 «IIpaBuna
3 paboTHI B 1abOPaTOPUU U IPUEMBI 1 bubnnoreka [IOK
oOparieHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTeie BeniecTBa 1 cMecu. CriocoObl bubnuorexa [JOK
4 . 1
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Pa3nenenue cmeceil (Ha mpumepe 1 brbmmorexa [IOK
A N pHMEp https://m.edsoo.ru/ff0d28¢c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6nmmorexa [IOK
6 A 1
TOMET H MOJICKyIEL https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE AIIEMEHThI. 3HAKH 1 bu6mmoteka I[IOK
(CUMBOJIBI) XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIC BEIECTBA 1 bubmorexa [IOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [TOK
yHApHoe y1 https://m.edso0.ru/ff0d2d50



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

3aK0H OCTOSHCTBA COCTaBa BC€HICCTB.

bu6mmoteka [IOK

10 X .B
mirieckas gopmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTtHOcuTENbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTeIbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1051 XUMHUYECKOTO bubnuorexa [IOK
AJIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BeniecTBa. Moiib. bubnuoreka [JOK
MougnspHas macca https://m.edsoo.ru/ff0d5230
Ou3nyecKue U XUMHUUECKUE SIBIICHHUS. bubmmoreka [IOK
14
XuMH4YecKask peaKus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yCci0BUs POTEKAHUS bubnnoreka [IOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MACChI BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koim4yecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa LHOK
P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanms xumMmudecknx
18 €aKUui (COeTMHEHUS, PA3II0KESHUS brbsmorexa HOK
peaxtt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6001eHNE U bubmmorexa [IOK
’ . https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTu3aIus 3HAaHUI
20 KonTtponsHas padora Nel o teme bubmuorexa LIOK

((BeHleCTBa U XUMHUYCCKUEC pCaKIU)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razon. CoctaB

21 Bo3nyxa. Kucinopog — anemMeHT u bubsmorexa [IOK
Ay poA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
DuU3nYeCcKue U XUMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
o 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcugax
Crioco0bI TOTy4eHUsT KUCIOPOia B
23 71a00paTOPUH ¥ TPOMBITINICHHOCTH bubmmorexa [IOK
PATOPHIH TIp ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TernoBoit 23ppexT Xxummaeckon
o4 peaKkIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPABHEHUH, IK30- https://m.edso0.ru/ff0d4790
1 HJI0TEPMUYCCKUX PEAKIIHIX
TormuBo (He(Th, YroJb H METaH).
25 3ar ﬂSHeIEI/Ie?;osL[yxa CIOCOOBI zro Bubmoreia [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Tpaktuyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue brbmmorexa [IOK
y p . https://m.edsoo.ru/ff0d4ae2
KHUCTIOPO/1a, U3YYCHHE €TO CBOMCTBY
97 Bonopon — aneMmeHT u npocroe bubnnorexa [IOK
BelecTBo. HaxoxaeHue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 ®du3nvecKue 1 XMMUYSCKHE CBOMCTBA bu6mmotexka I[IOK
Bogopoaa. [IpuMenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka I1IOK
29 II
OTPITHE O KHCTIOTAX H COMAX https://m.edso0.ru/ff0d50d2
30 Crioco0sI moMy4YeHHs BOAOPOa B bubmuoteka [IOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Tpaktrueckas padora Ne 4 o Teme

bu6mmoteka [IOK

1 11

3 («oTyHerIe I C06qu AHHE BOAOPOAd, https://m.edsoo.ru/ff0d4f42
H3Y4YEHHUE €r0 CBOHCTBY»

39 Monsipablit 00bEM ra3zoB. 3aKOH bubmmoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brrauciaenust o0béMa, KoaudecTBa

33 BEIIECTBA r'a3a M0 €ro U3BECTHOM bubmorexa HOK

B MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brerunciaenus 00bEMOB ra3oB 110

34 ABHEHUIO PEAKIIUN HA OCHOBE bubmorexa LHOK
P "p " . https://m.edsoo.ru/ff0d5708
3aKOHA 00BbEMHBIX OTHOIIICHHH I'a30B

35 duznyeckne u XMMUYECKUE CBOMCTBA bubnnorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonsitue 00 bubnuoreka [JOK
WHJMKaTopax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeb.

37 HacplieHHbie 1 HEHACHIIIIEHHBIE bubnuoreka [JOK
pacTBOpbl. MaccoBas 10715 BeLecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTtuyeckas padora Ne 5 o Teme
«lIpurorosieHue pacTBOPOB C bubnnoreka [IOK

38 . . .
onpeAeNEHHON MacCOBOM 10y https://m.edsoo.ru/ffOd5eba
pPacTBOPEHHOTO BEIIECTBA

39 Konrtponbnas padora Ne2 o teme bubanorexa [IOK
«Kucnopon. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KIaccu(pUKaIus, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d587a
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[TonydyeHune u XUMUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX bubsmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OcHoBaHusl: COCTaB, KJlacCUpUKALIUS, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [lonyuyeHnne u XxuMu4eckue CBONCTBA bu6mmoteka LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccudukanus, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
[TosrydyeHne n XuMu4eCKHe CBOWCTBA bu6mmoteka [LIOK
45
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnoco((ﬁf O q)eHI/I;I XI/IMI/I‘szKI/Ie bubmorexa HOK
. Y ’ https://m.eds00.ru/00ad9474
CBOWCTBA
[TpakTuueckas padora Ne 6. Pemienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COECTMHEHU I
I'eneTnueckas CBSI3b MEXKILY
48 KJIaCCaMU HEOPTraHUYECKUX brbsmorexa HOK
. p https://m.edso0.ru/00ad9a50
COCIMHEHU I
49 O06o0011eHre 1 CUCTEMaTH3AIIHS bubmuoreka [JOK
3HAHUU https://m.edso0.ru/00ad9ch2
Konrtponbnas padora Ne3 no teme
" bu6muotexa [LIOK
50 OCHOBHBIE KJTACCHI HEOPTaHUIECKHIX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBble MOMBITKU KIacCUPUKAIIIH

bu6mmoteka [IOK

o1 XUMHYECKHX 3JIeMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
59 Ilepuoauueckas cuctema bubnnoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuompl, rpyIIIbI, IO TITTBI brbmmorexa [IOK
PHOZEL TPYIIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bu6mmoteka [LIOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CrtpoeHnue 3IeKTPOHHBIX 000JI0UEK
. bubmmoreka [JOK
55 aToMOB 351eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA M0 €T MOJ0KEHUIO B bubmmoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U TPakTHKU. /. bubnuoreka [LIOK
N. MenneneeB — y4€HbIN, eAaror 1 https://m.edsoo.ru/00ada96e
TpaXTaHUH
DIEeKTPOOTPUIIATETHLHOCTH AaTOMOB bubmuoreka [JOK
58
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs ONIApHAst XUMHAYECKAsT bu6muoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenomsipHas 1 bubnnoreka [IOK
XUMHYECKasl CBSA3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 Creneib oKHCIeHiA L https://m.edsoﬁu/OOadanB
63 OKHCIUTENIbHO-BOCCTAHOBUTEIILHBIE 1 bubmmoreka [IOK
peakiuu https://m.edso00.ru/00adb076
bubnuoreka [JOK
64 OKHCTUTENN ¥ BOCCTAHOBHUTEIH 1 httos://m.e dsogru 100adb076
KontponbHas padota Ne4 o teme
65 «Ctpoenue atoma. XuMHUUECKast 1 bubmiorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHeliit ypok. O60011eH1E U 1 bubnnoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00adb33c
67 PeseprHsblit ypok. O600meHue u 1 bu6mmoteka [LIOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHeIil ypok. O600IICHNE U 1 bubnnoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

Kosaun4vecTBOo 4acos DJIeKTPOHHBbIE
Ne [ara uudpoBbie
Tema ypoka Kontpoanusie | IlpakTuuyeckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [lepuoauueckas cuctema 1 bubanoreka [IOK
XUMHYECKUX 3J1IeMeHTOB /[, 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH

. bubnuorexa [JOK
2 CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1
N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus u HOMEHKIaTypa 1 bubnnoreka [IOK
HEOPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUuMHUYeCKOH CBSI3U U THITBI 1 bubnnorexa [JOK
KPUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KonTpoabnas padora Nel no teme

5 «IToBTOpEHue u yriuyonenue 1 1
3HAaHHUI OCHOBHBIX Pa3/IesIOB Kypca
8 kiacca»

6 Knaccudukanms xuMmudecknx 1 bubnmnoreka [IOK
peaxkLyii 10 pa3IM4YHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. [ToHATHE O TOMOT€HHBIX U 1 bubnmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITUIX

3 ITonsATHE O XMMUYECKOM 1 but6moreka [JOK

paBHOBECHUMU. CDaI(TOpLI, BJIUAIOIIUC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOHN p€akuuu
U IIOJIOKCHUE XUMHNYECKOI'O

paBHOBECHS
9 OKUCIHUTENBHO- bubnuorexa [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKOU
10 nuccormani. CUIBLHBIE U cl1a0bIe buGnnorexa [IOK
) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrie ypaBHEHUS peaKIIuil buGnnorexa [IOK
yp peaxil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHMU B CBETE MPECTABICHUN bubnnoreka [IOK
00 2JIEKTPOTUTHUECKOM https://m.edsoo.ru/00add5d8
JUCCOLIMAIINHT
XHWMHYECKHE CBOIICTBA COJIEH B
13 CBETE IPEICTaBICHUN 00 bubmorexa [IOK
el N https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOLMALINN
14 ITonsTre o ruapoOIN3E COJICH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHNe 1 cucTeMaTH3alHs bu6mmoteka [LIOK
3HAHUH https://m.edsoo0.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Penrenne skcnepruMeHTAIIBHBIX bubmorexa LHOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHIECKAS bubnmnoreka [IOK

JYICCOIMAIINS. XUMHUYECKHE
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO61as xapakTepucTHKa raJOreHoOB.

18 XUMHYECKUE CBOMCTBA HA TPUMEPE bubsmorexa [IOK
puMEp https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. CossiHasi KUCIIOTa,
19 XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE bubmmorexa [IOK
> 1Y ’ https://m.eds00.ru/00ade104
pUMEHEHHE
[IpakTuueckas pabora Ne 2 o Teme
20 «ITomy4eHne CONMTHON KUCIIOTHI bubmmorexa [IOK
Y . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEAKIIUM, €CITN OJIUH Bubmuorexa IJOK
’ https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

99 OO0m1as xapaKTEepPUCTHKA SJIEMEHTOB bubnnoreka [IOK
VIA-rpynbt https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(GUKALIUN CEPBI.

23 Haxoxnenue cepol u eé bubnnoreka [IOK
COEMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopon, CTpoeHHeE,

24 (bnznqecml;e " XI/III\)/II/I“IGCKI/IG brbnmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcuppl ceprl. CepHasi KUCIIOTa,
25 ¢buznyecKkue 1 XUuMUYECKHE brbsmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MIPUMEHEHNE
XUMUYECKUE PEAKIUH, JICKAITUE B
%6 OCHOBE IPOMBIIIIJIEHHOTO crocofa bu6mmoreka [IOK

MOJIyYEHUSI CEPHOU KUCIIOTHI.
XHUMHUUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a
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OKpYXaroIieu cpebl
COETUHEHUSIMU CEPbI

Brruncnenne MmaccoBou 1oau

bubnuorexa [IOK

27
BBIX0/1a IIPOYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA SJIEMEHTOB
VA-rpynnsl. A3oT,

28 acCIIPOCTPAaHEHHUE B IIPUPOJIE Bubmorexa IIOK
pactipoctp PHPOAC, https://m.edsoo.ru/00adeea6
(bu3HYEeCKUEe U XUMUYECKHE
CBOMCTBaA
AMMHaK, ero Gpu3nvIecKue u

29 XUMHUYECKHE CBOMCTBA, ITOJTyYEeHUE Bubmaorexa IOK

’ y https://m.edsoo.ru/00adf004
U TIPUMCHEHUE
[IpakTrueckas pabora Ne 3 o Teme
30 «ITonmyuenne aMmMuaxka, N3y4cHre bubmorexa LOK
y N 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A30THas KHCIIOTa, €€ PU3HUECKHE U bubnnoreka [IOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUECTBE MUHEPATHLHBIX

32 00peHn. XMMHYECKOE bubnmorexa [JOK
yHoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COeIMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (poc;)o pHa;I I(I/ICJ'I((l))Ta (1()1)1/11)31/151621(1/16 u bubnmorexa LIOK

P . https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
34 Wcnons3oBanue ¢pocdaToB B bubnmnoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHul. 3arps3HeHne
pUPOIHOM cpenbl hocharamu

Yrnepon, pacupocTpaHeHUE B

35 npupoe, GU3NIECKUE u bubmorexa HOK
PHPOJIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOICTBA
Oxkcunsl yriiepoaa, ux Gu3ndecKue
U XUMHUYECKUE CBOMCTBA.
36 DKOJIOTHYECKHUE ITPOOIIEMBL buGnnorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTIIepoa
(1V)
37 VYronpHasg KUCI0Ta U €6 COU buGnnorexa [IOK
https://m.edso0.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme
38 "IToydyeHue yrieKucioro rasa. bu6mmoteka [LIOK
KauecTBenHnas peakuus Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBOoHaUYaNBbHBIE TOHATHS 00
39 OpraHNYEeCKUX BEIIECTBAX KaK O bubmmorexa [JOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX yTIIepoa
40 Kpemnwnii u ero coequHeHUs bubnmorexa [IOK
P https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Pemenne sxcniepuMeHTaNbHBIX bubanorexa [IOK
3a71a4 1o TeMe «Bakuelmnine https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COECIUHEHU
Kontponbnas padora Ne3 mo teme
. bubmuoteka [IOK
42 «Baxueine HeMeTaUIbI ¥ UX

COCAUHCHU

https://m.edsoo.ru/00ae0e18
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OO0m1as XxapakTeprucTruKa
XUMHUYECKUX IIIEMEHTOB —
MeTaJu10B. MeTajuinueckasi CBSI3b 1

bu6mmoteka [IOK

43
METAJINYECKask KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUUECKUH DS bubnmorexa [IOK
p . Pl https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
O61mue crnocoObl MOTyYeHUs
MeTaiuioB. CraBsl. BeranciaeHus
45 10 YPaBHEHUSIM XUMHUYECKUX Bubmorexa ITOK
yp N https://m.edso0.ru/00ae1156
peakIuii, €ciii OJIUH U3 PEeareHTOB
COJICPKUT MPUMECH
46 TToHsaTHE 0 KOPPO3UHU METAIIIOB bubnnorexa [IOK
pP https://m.edso0.ru/00ae1278
bu6nmmoreka [IOK
47 €JIOYHEIE METAJLIbI
i https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCUJIBI HATPUS U bubnnoreka [IOK
Kaltus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIE METATIIBI — bubnuoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo0.ru/00ae15e8
50 Baxkneimme coeqMHEHUS KaIbIUI bubmorexa LOK
a 1 https://m.edso0.ru/00ae15e8
51 O00011EeHNE U CUCTEMATHU3AIINAA
3HAHUN
59 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6nunoreka LIOK

yCTpaHEHHS

https://m.edsoo.ru/00ae1886
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[TpakTrueckas padora Ne 6 mo Teme

bu6mmoteka [IOK

53 "}KeCTKOCTL"Boz[LI U METOJIbI €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoteka [IOK
>4 AJioMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHJIA U bubnuorexa [IOK
TUAPOKCUIA https://m.edsoo0.ru/00aelc64
bubnuorexa [IOK
o Keieso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COTTU bubmmoreka [JOK
xenesa (I1) u xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CHCTEMATU3ALIUS
3HAHUHN
[IpakTuueckas padora Ne 7.
59 Pemenue sxcneprMeHTaIbHbBIX bu6mmoteka [LIOK
3a71a4 o TeMe «Bakueline https://m.edsoo.ru/00ae3de8
METAIIJIBl U UX COCTUHEHUSD)
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHiA, €CIIH OJTHH
60 U3 PEareHTOB JJaH B N30BITKE WU bubanorexa [IOK
COZIEPKUT ITpUMeCH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MPOAYKTa
peaKiuu
61 O00011eHNE U CUCTEMATHU3AIINA
3HaHUI
Kontponbnas padora Ne4 o teme
62 «Baknelne MeTaIbl M UX

COCAUHCHU
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63 BemecTBa u matepuaisl B 1 bubnnoreka [IOK
IIOBCEJHEBHOM JKM3HU 4EJI0BEKA https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE 3arpsI3HEHHE bubmmoreka [IOK

64 . 1
OKpPY’KaIOIIEH Cpesbl https://m.eds00.ru/00ae4270

65 Ponp xumuu B perieHun 1 bubnnoreka [IOK
9KOJIOTMYECKHX MPpodsieM https://m.edso00.ru/00ae4270
PesepBHbIil ypok. O6001ICHNE 1 bubnnoreka [IOK

66 . 1
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHeIil ypok. O000IICHNE U 1 bubnnoreka [IOK
crucTemMaTu3alurs 3HaHU https://m.edsoo.ru/00adb33c

68 PesepBHelit ypok. O60011eH1E U 1 bubmmoreka [JOK
cUcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIbI IJIS1 YUUTEJIA
METOJUYECKUE MATEPUAJIBI JIJI YVUUTEJA
METONYECKHUE PEKOMEHIALIMN «O npenogaBaHuu XUMUA
B 2023-2024 yuyeGHOM roay»

CocraBurenu:

noreHT kad. EH/IMuT Crenanuyk H.A.,

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
HMHTEPHET

[[bubmmoTeka L{OK https://m.edsoo.ru/7f4148d0
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