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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepammm.

[Iporpamma 1o XuMuM Na€T MPECTaBIECHUE O IENAX, OOIIeW CTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMPEACNSCT KOJIUYECTBEHHBIE MU
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMeTra s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHOM JEATEIbHOCTH OOYyYalolerocs IO OCBOCHHIO
y4e0HOTO coIepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJIi  caMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANLHBIX M HCCICIOBATEIbCKUX YMEHUM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  MmpeaMmeTra, KOTOpPbIM  SABISETCS — NeJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJICUEHHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buomorus. 5-7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IeHnlT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAayKW, B MPHOONIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMU B ITOBCETHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0meld (YHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y OOydyarolmuXxcs TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmrero ob6paszoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemecTBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKUe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3nUecKuXx CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa C KUCJIOTOMN) SIBJIICHUN, HAOMIOACHHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
meau (II) npu HarpeBanuu, B3aumoielicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3y4YeHUE CIOCOOOB pPA3ENICHHs] CMECEH: ¢ MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrnocoObl
MOJIyYeHHUs] KUciopofa B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. HomeHnkinarypa kucnor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (oxkapa), 03HaKOMJIEHHE C 00pa31iaMy OKCUJIOB M OTTCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOCHIE 00PA3I[0OB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHWe OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHNE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT ¢ METaulaMu, peakiui
HEUTpaNIN3alUy, IOJyYE€HUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«Baxnerme Ki1acchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — yuy€HbIi U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUS K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropenue, peakiuy pas3ioKeHUs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HKCIOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSATUHN, TAK U MOHATHM, SIBIISIIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO11ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: MaTepus, aToM, MJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAIUIMYECKOU PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTENIBHOW ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAUuEeCTBEHHBIX PEAKLIHUI HA HOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xiopoopopod. ConsHas KUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIeCKue 1 XUMUYECKHE CBOMCTBA (00IIHe KaK MpeCcTaBUTENsS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmast xapakTepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas kucimora, GU3NYECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KAUECTBE MUHEPAIbHBIX YA00PEHUH.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKUE CBOWCTBA, [EUCTBME HA JKUBBIE OPraHU3Mbl, I[IOJyYEHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonab3oBaHue
KapOOHATOB B OBITY, MEIULIUHE, IPOMBIIIJIEHHOCTH U CEITLCKOM XO3SMCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKCHie
kpemaus (IV) u xpemaueBoii kucinote. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[lpobimembl 0€30macHOro0  UCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKaMIKe (U3NUECKHE W XHUMHYECKHUE CBONCTBA
rajJoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIMBaHUs caxapa MoJi JeHCTBUEM KOHIEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEeKaHUs, O3HAKOMJIEHHE ¢ (DPU3UYECKMMU CBOWCTBaMH a30Ta, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-noH W W3yYeHHWE TPU3HAKOB UX TMPOTECKAHUS, B3aUMOJCUCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHMBOTra3a, IOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHelmne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (HA mpumMepe HaTpusi U Kanus). OKCUIBI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupojie. PU3nuecKkue U XUMUYECKHE CBOMCTBA MarHusi U



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXIACHUE B mpupojge. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIE€HUE B mpupojac. Puzmyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, HM3yUYECHHE PE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIIUi HA MOHBI: MarHus, KaJbIIUs, aTIOMUHMS, ITMHKA, skere3a (1)
u xenesa (III), menu (II), HabGmromeHHMEe M omHMcaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIeI0BaHUE aM()OTEPHBIX CBOMCTB FUAPOKCUIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK Y MOHATHUM, SIBISIONIMXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHHE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAJTHYECKas
peméTKa, CIuIaBbl, (PU3MYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIC TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TMPU  OOpAIIeHU:d C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B MTPOGECCUOHAIBHOU Cpee;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK HICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUSl TJIOOAJTBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH UX PEIICHHS MOCPEICTBOM METOJOB XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpPOBaTh B IIpollecce Y4YeOHOUW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ Juajiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY ISl COCTaBJCHUS (Hopmy
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

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

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



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHre uX 1Mo IEKTPOHHBIM CJIOSM);

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

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAsl OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUA — HAONIOJACHWE, W3MEPCHHE, MOJICIHUPOBAHHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OTBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMyC, (eHON(PTATICUH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBEcHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnyecKas ), KpucTtaindeckas peneérka, Koppo3us METalIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCy CO€IMHEHUN 1o ¢GopmyiaM, BHI XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpymnma)», manbie u OONbIIME MEPUOJABI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIIEHEW OKHUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOM TIOCYA0H 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TakK)Ke TMpaBuiaa oOOpallleHus C BelIeCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEILHOM eI TEIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITIEHNEe, CHCTEMAaTH3aIINIO, BBISBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpEHHEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumust — BaxkHas o0J1acThb

L1 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK

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

Uroro no pazaeny 20

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

’ 00 oKcumax https://m.edsoo.ru/7f41837¢c
2 Bonopoa.Ilonsitue o kucnorax g 1 bu6nuoreka [IOK

' M COJIIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

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



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

31 " 7 bu6nuoreka [IOK
' XHMHYECKHX S11eMeHTOB JI. 11 https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToma
X .
- OI/IMI/I‘-IGCKaSI CBSI3b . BuGmiorexa LIOK
' KHCIUTEIRHO- https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
" 15 bubnnoreka IIOK
TOTO To pasaety https://m.edsoo.ru/7f41837¢
p 3 bubnnoreka IIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 2 1 1 bubmmorexa [JOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 sneMeHToB VIA-rpynmsl. Cepa u eé 6 buommorexa [IOK
) PYTHIRL 6P https://m.edsoo.ru/7f412636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
23 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
) . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bu6nmoreka [IOK
A i 4
3 Obuwme cBoiicTra MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/71f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
’KM3HM 4esoBeKa. Tela u BeliecTna https://m.edsoo.ru/ff0d210c
) [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHH https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00OpaTOPUU U IPUEMBI i bubmuoreka [IOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl | bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubnmorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 brbmorexa OK
p Hl https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK

10 X e . Bane
uMmeCKast Gopumya. BanenTocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konuaecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Knaccudukanus XuMuaeckux
18 eaKuui (COeAMHEHHUS, PA3JI0KEHUS bubmmorexa LIOK
beaxtl A ds ’ https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
' . https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

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
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Boznyx — cmechk razos. Cocras

21 po3ayxa. Kucimopong — snemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448¢
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LIOK
poJia (peaki ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CnocoOFbl TToTy4eHHS KHCIOpoa B
23 sabopaTopuu Zlqn OMBIHIJIerHOCTPI bubmmorera [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHMMHUYECKOM YpPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HepTh, YroJIb 1 METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4cda
MPEAOTBPALLECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorera OK
yi p . https://m.edsoo.ru/ff0d4ae2
KHUCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY»
7 Bonopon — anemeHT u mpocrtoe bubmuoreka [IOK
BelecTBO. HaxoxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
73 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nunorexa LIOK
29 IlonsiTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

bubnunorexa LIOK

31 «ITomyuenne u coOnpanue BOgOpoIa
7 o P AOPOE, https://m.edsoo.ru/ff0d4{42
M3y4YEeHHUE €ro CBOHCTBY
1 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA ra3a I10 ero U3BECTHOM bubmmorexa [IOK
0 MY https://m.edsoo.ru/f0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHCHHUIO PEaKIMHM Ha OCHOBE bubmorexa HOK
P peard ° https://m.edsoo.ru/f0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsatue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBopuTens.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
IIpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa,
46 CHOCOéBI;) T10J1 )CHI/IH XI/IMI/I‘IZEKI/IC bubmmorexa [IOK
N ya ’ https://m.edso00.ru/00ad9474
CBOMCTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 XUMHYECKUX A1eMeHTOB. [loHsiTHE O hitps://m.cdsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
57 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52c
Menneneesa
53 [Iepuonsl, rpynimsl, MOATPYIIIbI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoii bubmmorexa [IOK
https://m.edsoo.ru/00ada6bbc
cuctemsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bu6muoreka [JOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIJIEKTPOOTPHULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 VomHas Xuuieckas cossb https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMuueckas bubmuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XHUMHUYECKasl CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenen, oKHCeHI ! https://m.edsofru/OOadae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6nmnorexa LIOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsogm 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XuMudeckas 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U | bubmmnoreka HOK
cucTeMaTHu3alus 3HaHuH https://m.edso0.ru/00ad9cb2
68 PesepBHblil ypok. O606111eHNE U | bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[lepuoanueckuii 3aKo0H.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuoreka [{OK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa | bubmmnoreka HOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue | 1
3HAaHWUM OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

6 Knaccugukanus XuMuaeckux ) bu6muoreka [JOK
peaKuuii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

2 [TonsiTue 0 XMMUYECKOM 1 bubmuorexa [{OK

paBHOBecHH. PaKTOPHI, BIUSIIOLINE

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

nuccoruanus. XUMHYECKHE
peaKIu B pacTBOpax»

paBHOBECHs
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBHUTEJBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccounanuu. CUIbHBIC U clia0bIe bubmmorexa [IOK
AHCCOTIHATIHHL. https:/m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKIui bubmmorexa [TOK
P peakd https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XUMHYECKHE CBOMCTBA COJIEH B
13 CBETe MPEICTaBICHUI 00 bubmorexa HOK
pel . https://m.edso0o.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLMAIIIT
14 [TonsiTve o TUAPOIHN3E COJEH bubmorexa HOK
P https://m.edso0o.ru/00add9d4
1 O06o0011eHne U cucTeMaTU3aIUs bub6muoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenre 3KcepuMeHTAIbHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

https://m.edsoo.ru/00addec0
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XUMU4YecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOICTBA, IIOJIYUYCHUE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padbora Ne 2 o Teme
20 «lTonydyeHne CONTHOM KHCIOTHI bubmmorexa LIOK
yi . . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Bbluucnenus no ypaBHeHUSIM
. bubmuoreka [{OK
21 XUMHUYECKUX PEaKIUi, €CIu OJ1H
https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(MUKAITUU CEPHI.

7 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 qmrs)nquKEe " anmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3nUecKre 1 XUMUYECKHE bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
%6 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIyYEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIX0/1a IPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A3or,

28 aCIIPOCTPAHECHUE B IPUPOE Bubmiorexa OK
pactpoctp PHpOZE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUYCCKUE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHYECKHE CBOMCTBA, IIOJIYUECHHE bubnmorexa [IOK

> TTOIYH hitps://m.eds00.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «ITomyuyenue amMmmuaka, U3ydeHue bubmmorexa OK
yqv - 1Y https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQU€CTBE MUHEPAIbHBIX

32 TOOpeHnil. XMMHUYECKOE bubnmorexa [IOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl
COEIMHEHUAMH a30Ta
®dochop. Okenp dhocdopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubmmorexa [JOK
pHpOe, . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
A XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOIEMBL bubmmorexa LIOK
P : https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
37 VYrobHas KUCI0Ta U €€ COIn bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padota Ne 4 o Teme
18 "[losrydeHue yrieKuciioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uoH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubmorexa LHOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHHSIX YTIIepo/ia
40 Kpemuunii u ero coe quHeHU bubnnorexa [IOK
p https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUSI
KonTponbHas padota Ne3 mo teme
. bubmuorexa [{OK
42 «Baxuelinme HeMeTaLIbl U UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MeTaJUInYecKas KpUcTajuinyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.
44 ONEeKTPOXUMHYCSCKHH Psl bubmorexa [IOK
p N P https://m.edsoo.ru/00acl156
HanpsHKEHUHA METaJJIOB
OO6m1re criocoObl MOTyYSHHS
MmetauioB. CriaBel. Beruucnenus
45 110 YPaBHEHUSIM XMMHYECKHX bubmorexa [IOK
yp N https://m.edsoo.ru/00ael156
peaKiuii, €CJIv OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 ITonsTHE O KOPPO3UHU METAJIJIOB bubmmorexa HOK
PP https://m.edsoo.ru/00ac1278
bu6mmoteka IIOK
47 €JIOUHBIEC METAJIIBI
m https://m.edsoo.ru/00ael14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ael5e8
50 Baxnenmme coemMHEHNS KAJIBITHS bubmorexa LHOK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHe B CUCTEMAaTH3 A
3HAHHUH
5 JKEcTkocTh BOABI M CIOCOOBI €€ bubnunoreka LIOK

YCTpaHEHUS

https://m.edsoo.ru/00ae1 886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTuyeckas pabora Ne 6 o Teme

53 "YKECTKOCTL BOJBI I METOAEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
. bubnuorexa [JOK
>4 AsomHHH# https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA Bu6muoteka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00aec1d86
57 Oxkcubl, TUIIPOKCUIBI U COJIU bubnnorexa [JOK
xenesa (11) u xxenesa (1II) https://m.edsoo.ru/00ae35e6
53 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTnueckas padora Ne 7.
Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
59 .
3a7a4 1o Teme «BaskHelmue https://m.edsoo.ru/00ae3de8
METAJIbI U UX COEAUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B U30BITKE WIN bu6muoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiumn
61 O06o001meHre 1 CHCTEMaTH3aIIH
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxHeime MeTalbl 1 X

COCAUHCHUA»



https://m.edsoo.ru/00ae1ae8
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63 BemiectBa u marepuassi B | bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 | bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJINYECKHNE MATEPHAJIBI IJIS1 YUYUTEJIA
Pabouas terpanas, Meroandeckoe rmocooue, YueOuuk, TeTpaas 1is
71a00pATOPHBIX U MPAKTUYECKUX PAOOT.

COopHUK 33a/1a4 U yIIpaKHEHUI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET
https://myschool.edu.ru

https://uchi.ru



Yyer NnmporpaMmbl BOCIIMTAHUS 11O IIPEAMETY

«XuMUD»
8 KJIACC
Ne HanmenoBanmue pa3jiesioB u KoanyectBo = Peajn3anus BoCIUTATEILHOIO
n/n TeM MPOrpaMMBbl JacoB NMOTEeHIHAJIA
[lepBoHavasibHBIE XUMUYECKHE
1 20 1,2,3,4,5,6
MOHSTHUSI
BakHelnue npencTaBUTENN
2 b 30 1,2,3,4,5,6
HEOPraHUYECKHUX BEILIECTB
[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cucrema
XUMHYECKHUX DIIEMEHTOB
3 .1 .Menneneea.CtpoeHue 15 1,2,3,4,5,6
aTOMOB. XUMHYECKas
CBs3b. OKUCIUTEIRHO —
BOCCTAHOBUTEJILHBIC PEAKITUH.
4 PesepBHOE Bpems 3 1,2,3,4,5,6
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
9 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM Peasmmzauus
KoanuecTBo
n/n NPorpamMmbl BOCIIUTATEJILHOTO
4acoB
NMOTEHIIHAJIA
1 BeniecTBa 1 XuMU4YeCcKue peakiuu 17 1,2,3,4,5,6
2 Hemeramisl 1 ux coequHEHUS 25 1,2,3,4,5,6
3 Mertamibel BX cOeqUHEHUS 20 1,2,3,4,5,6
4 XuMus U OKpyKarouas cpeaa 3 1,2,3,4,5,6
5 PeszepBHoe Bpemst 3 1,2,3,4,5,6

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




