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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa MO XUMUU Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCIIMUTAHUS U C YUETOM KOHIICTIMHU MPENOIaBaHusl YYEOHOTO MpeaMeTa « XUMHUSH
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o XuMuM Na€T MNpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTro
npeamMeTa, yCTaHaBJIMBAET o0s13aTeNbHOE pPEeIMETHOE CoJlep>KaHHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl O XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4ueCTBEHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHUS] XHMHM C YYETOM MEXKIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakkKe TPeOOBaHMUM K
pe3yibpTaTamM 00y4eHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBiICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUu U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JICSITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LETTIOCTHOTO B3IJIsIa HA €MHCTBO MPUPOAbI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMHH C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3yueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATELHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 DBJIEKTPOIUTHYECKOM JTUCCOLMAIMKM BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4YaEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHHUIO H
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MHPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKW KakK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHH, 3aKOHOB M TEOPETUICCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMATHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYyYHBIM
MEeTOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ysd 3HAHUS W OMNbIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYAOBOU JIEATEIBHOCTH;

— (¢opmHpoBaHHE y OO0OydYalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMUYECKMX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOUIEH IPUPOIHON CPENIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuis U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHasE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHYECKOTO JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

@u3NYECKUEe U XUMHUUYECKUE SABJICHUS. XUMHUUECKAsl peaKlus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuUjaMu paboThl B JIaOOpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecCKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUMN, HAOII0IeHUE U
OMKMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIelcTBUE kee3a ¢ pacTBopom coiu meau (1),
U3Y4YeHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoaa B TpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCIOPOJOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE 0Opa3lioB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydeHue B3aumojeictBusa okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIUHHONEpUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. leprnoast
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaAM.

3nauenue [leprnoanueckoro 3akona u [lepuoandyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
rpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUA.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YyYEHHH XMMHHM B 8 Kilacce
OCYILIECTBIISIETCS 4YE€pe3 MKCIOJIb30BAHHE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4YHbIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKHUI 3apsjl, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpalbl, TOpPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHYecKasi peaKkius

[lepnomnueckuit 3akoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMAYeCcKUX peakiuii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 cKOpOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lorsTne 0 xumMmruyeckoM paBHoBecuu. DakToOpBbI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKIuu. CocraBiieHuE YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIC YypaBHEHHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METANIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECcCa OUCCOLMALUMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHUE  BHUICO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakiuu pa3fioKEHUs, COCIMHEHUS ), paclO3HABaHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMEeTaUIaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YejoBeKa. BaxHeimme Xaopuabl U UX
HaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPO1a
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpO, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W crnenuduyeckue). XUMHUECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COCIMHEHHUSIMU CEpbl (KUCIOTHBIE OXIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpupone. AMMHUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Coiu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenuduiecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEPAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJ0EMOB). Docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3n4ecKue U XMUMHUUYECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBorctBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nuecKkue M XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MNapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKne U XMMHYECKHUE CBOMCTBA,
noyiyueHue u mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )XKHpax, OeKax, yriieBogax — 1 ux
poJiM B JKH3HM YeEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B NMPOMBIIUICHHOCTU. BaxkHeillre CcTpouTeNbHbIE MaTepualbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPHUAOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHOW peaKInu Ha Cyabdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHWUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHME W M3YYCHUE CBOMCTB aMMHaka, MPOBEJACHUE
KA4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMa3a, rpadura, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJlyueHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJICKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MNPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX PJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmogmdeckor cucrteMe xumuueckux daemeHToB J[. N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUN MeTaiuoB. OU3nyeckue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
CrocOOBI TIONy4eHUs] MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: noynoxeHue B llepuoanyeckon cucteMe XMMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAIbl MarHuidi MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoanuecko cucremMme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), meau (1), HaOIOIEHUE M OMTUCAHKE TIPOLIECCOB OKpAIIMBAHUS
MJJaMEHH WOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PENICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamnus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUU B 9 Kjacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCu(pUKalusi, NEPUOAUYHOCTh, HaOIIOACHHE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAeMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXaAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpaA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MJEATENbHOCTU TpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHE W TOCTYIIKM CBOMX TOBApHUILECH C TMO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM WU COCTABISIOLINE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPaTypOi, MOCTYHMHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON Npo(eCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
O6e3omacHoro oOpa3a JKH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHATh 3HAHUS, MOJTydaeMble MPU U3YYEHUU XUMHH, AJIS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  JKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUs TIJ00AJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI pPyKOBOJCTBOBAaThCS UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIEe TMOHATHS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILJIEHUS TPU OCBOCHHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKHUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TpOIECce IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METaNpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEeaKIUM — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYXKJICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHbIC
nocoOus, pecypcsl MHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJa4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
1a00paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXIeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATEeIbHOCTD, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHUS! HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX peE3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
NESATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHpPETALNH,
peoOpa30BaHUIO M MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoHiy o0yueHus B 8 ki1acce rnpeaMeTHbIC pe3yJbTaThl Ha 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:
PacKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IIOHSATHUW: aTOM, MOJIEKYJa,
XAMHUYECKUN  3JIEMEHT, TMPOCTOE BEMIECTBO, CJIOXHOE BEIIECTBO, CMECH
(omHOpOMHAs W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJICKYJISIpHAsg Macca, KOJIMYECTBO BEIIESCTBA, MOJb, MOJIIpPHAs Macca, MaccoBas
JIOJIST XMMHUYECKOTO DJIEMEHTa B COCMHEHUHU, MOJISIPHBIN 00bEM, OKCHI, KHUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULIATEIBHOCTh, CTEIECHb OKHCIICHUS, XWMHUYECKas
peakius, KiacCu(pUKAIMs PEeaKIuil: Peakiiud COCANHCHHS, PEaKIINN Pa3I0KEHUS,
peakIuyd 3aMeIICHHS, PeaKIMu OOMEHa, 3K30- M JSHIOTCPMHYCCKHE PEaKIIHH,
TeIIoBoM 3(PdeKT peakmuu, sSapo aToma, AJIEKTPOHHBIN CJIOM aToMma, aTOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBsA3b, IMOJSpHAsS U HENOJsIpHAas
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAasl JOJIA
BelllecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TTOHATUN U IPUMEHSTh 3TH
TOHATHS NPU ONIMCAHUM BEIIECTB U UX MIPEBPAIICHUN;
MCIIOJIB30BaTh XMMHUYECKYI0O CUMBOJIMKY JJISI COCTaBlieHUsI (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTPENICTIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCIICHb
OKHCJICHHSI DJIEMEHTOB B OWMHAPHBIX COCAMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJacCy COEAWHEHUM 1o (opMysiaM, BHJI XUMHYECKOW CBS3HU
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
packpeiBath  cMbicnm  I[lepmoamueckoro  3akona JI. WM.  Menaeneena:
JIEMOHCTPUPOBATh  MOHUMAHWUE  IEPUOJAUYECKOM  3aBUCHUMOCTH  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT HX IIOJIOKEHUS B lleproamyeckon cucrteme, 3aKOHOB
COXPAaHEHHS] MacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
yY4E€HUS, 3aKOHa ABOTAIpO;
OMHUCBHIBATh M XapaKTepu3oBaTh TabiuuHyro ¢opmy Ilepuoandeckoit cucTembl
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpyIma (A-rpyrrma)» u
«mmobounas moarpymma (b-rpymmna)», Mansie W OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHusi, KoTophle wuMewTcs B Tabnune «llepuonuueckas cucrema
xumuueckux 3yeMeHToB [[. Y. MeHneneeBa» C YMCIOBBIMUA XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKHX DJICMEHTOB (COCTaB W 3apsja sjapa, oOImee Yuciio
AJIEKTPOHOB U PACIIPENICIICHUE UX T10 3JICKTPOHHBIM CIIOSIM);



KJIACCU(PUIIMPOBATh  XUMHYECKHE  DJIEMEHThl, HEOPraHMYeCKHe  BEIIeCTBa,
XUMHYECKHE peakiuu (Mo YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO
TerioBoMy 3G deKTy);

XapaKTepu30BaTh (ONMUCHIBATDH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3INYHBIX
KJIacCOB, TOATBEPKAas OMNHCAHUE TMPUMEpPaMH MOJIEKYJSIPHBIX ypaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaUYECTBEHHOT'O COCTaBa,
BO3MOYKHOCTH NMPOTEKAHMUS XUMHUECKUX MIPEBPAIEHUH B PA3IMYHBIX YCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTa Mo (hOopMyJie COeIMHEHHS, MacCOBYIO
JIONII0 BEIIECTBa B PAacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKOU

peaKIumy;
IIPUMCHATh OCHOBHBIC OIICpPAIlMM MBICIUTEIBHON JIEITCIIBHOCTH — aHalu3 H
CHUHTE3, CpaBHECHHE, 0000IIECHNE, CHCTEMAaTH3alINI0, KIaCCU(DHUKAIUIO, BBISIBICHHUC
NPUYUHHO--CIICICTBEHHBIX ~ CBSI3¢H — 11 W3y4YEHUS CBOWCTB BEIICCTB U

XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYyUHbIC METOAbl MTO3HAHUSI — HAOJIOJICHHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
CJIeIOBaTh TMpaBWIaM TIOJIb30BAHUS XHMMUYECKOW TMOCYyAOW M JabopaTOpHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUJIaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IO
MOJYYEHUIO W COOMpaHUIO Tra3000pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIIEHHON MacCOBOM J0OJIEd PacTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh W MPOBOAUTh XHUMHUYECKHUE OKCIEPUMEHTHI MO
pacrio3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HWHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xoHI1y 0OydeHus B 9 kiacce npeIMETHbIE PE3yNIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSTHH: XMUMUYECKHI >SJIEMEHT,
aTOM, MOJIEKyJa, MOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHULIATEIILHOCTh, CTENEHb OKUCIICHHS, XUMHUUYECKas
peaxiusi, XMMUYECKasl CBSI3b, TEIJIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAS IHCCOLMAIUS,
peakiuu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIC 1
HeoOpaTUMbIe peakiuu, OKHCIIUTEbHO-BOCCTAHOBUTEIIHLHBIC peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCJIEHHME M BOCCTAHOBJIIEHUE, aJUIOTPOIUS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METAJTHYECKas),
KpUCTAJUTMYECKasl peléETKa, KOPpo3us METAJUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakuuu, npeaenapbHo gonycrumas konueHTpanus 111K BemecTsa;



WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATHN U IPUMEHSTh 3TU
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN’;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JUJIsi COCTaBlieHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTPEENATh BAJIEHTHOCTh W CTENEHb OKUCICHUS XHUMHUYECKHUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHEHWH 1o (opmyiaM, BHJ XHMHYECKOW CBs3M (KOBaJieHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3apsj] HOHA IO
XUMHUYECKON (hopmysie, XapakTep Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX
COCJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbIci [lepmogmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TOHWMAHKE: OMUCHIBATH M XapaKTEePU30BaTh TAOIMYHYIO
dbopmy Ilepuoguyeckoil cUCTeMbl XUMHUYECKUX DJIEMEHTOB: Pa3jndaTh MOHSITHS
«riaBHas noArpymna (A-rpyrma)» u «mnobounas noarpymnmna (b-rpynna)», mansie u
OOJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHHs, KOTOpPbIE HMEIOTCS B
NEPUOJIMYECKON TaONHIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOllee 4YHCIO 3JIEKTPOHOB U
pacrpeiesieHue X IO JIEKTPOHHBIM CIIOSIM), OOBIICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUH CBOWCTB 3JIEMEHTOB U X COCJAMHEHUN B MpENEiax MaJbIX IEPUOJOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIMPOBATh  XMMHUYECKUE  DJIEMEHThI, HEOPraHWYeCKHE  BEIIECTBA,
XUMUYECKUE peakinu (10 YUCILY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TeroBoMy 3(hQeKxTy, MO HUZMEHEHHI0 CTEMEeHEW OKHUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBAThH) OOIIME U CHEU(UUESCKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M  CJOXKHBIX  BEIIECTB, TMOJTBEpXKJas OMUCAHUE MpPUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKON TUCCOLMAIMM KHCIOT, ILIEI0Yer U
COJIEH, TIOJIHBIE U COKPAILIEHHbIE YPABHEHUS PEAKIIMH HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, MOATBEPKIAIOIIMUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA OCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAIICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyjie COCAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XHUMHUYECKOU
peakIuu;



coOJIIoaTh TMpaBHJIa MOJb30BAHUS XUMHUYECKOM MOCYJ0H U Ja0OpaTOPHBIM
o0opyZ0oBaHUEM, a TAK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKIMUSIMUA TIO BBIMOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX ONBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yTIIEKUCIIOro ra3a);
MPOBOAUTL PEaKIMU, IOATBEPKIAAIOMINEC KAauyeCTBEHHBI COCTaB Pa3IMYHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cwmkar-, cynbhar-, THIAPOKCUI-UOHBI, KaTHOHHI aMMOHHS W HWOHBI
HM3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PAacCTBOPAaX HEOPTaHUYECKUX
BEIICCTB;

MPUMEHSITh OCHOBHBIC OIEpAllUd MBICIUTEIIBHOM JEATEILHOCTH — aHalIu3 H
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJIIEJCTBEHHBIX CBA3€U — JIJI U3yYEHUS CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUM,
€CTEeCTBEHHO-HAyYHbICE  METOJbI TIO3HAHMS — HaAONIOZIeHHWEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM ¥ MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoanuecTBo 4acoB

Kountp IIpakr
Ne O0JILHBI Hyeckn  JJIeKTPOHHbIE (L poBbIie) 00pa3oBaTeIbHbIE
HanmenoBaHmue pa3/ie/ioB U TeM NPOrpaMMbl
n/n Bceero e e pecypcbl
padot padot
bl bl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHas 00JIaCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
MPaKTUYECKON JeATEIbHOCTH YEIOBEKa
1.2 BewecTBa 1 XuMu4eckue peakuu 15 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiime npeacraBuTe/ M HEOPraHMYECKUX BelIECTB
2.1 Boznyx. Kucnopon. ITonsitue 06 okcunax 6 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
22 Bonopon.Ilonsitue o kuciorax u cossix 8 1 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
2.3 Boga. PactBopsl. [lonsiTHE 00 OCHOBaHUSX 5 1 1 bubnnorexa [HOK https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUN 11 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Paznea 3. Ilepuoanyecknii 3akon u Ilepuonuyeckasi cucrema xumudeckux d1emenToB /I, M. Menneneesa. CTpoenune aToMoB.

Xumun4deckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pe€aKnuu

[Iepnoanueckuii 3axoH u [lepnoanueckas
3.1 cucTeMa XuMu4eckux snementos [1. U. 7 bubnuoteka I{OK https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
Xumuyeckas CBsizb. OKHUCTUTENBHO-
3.2 8 1 but6mmoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIC PEAKIINU
Hroro no pazneny 15 bubnmnoreka [{OK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bu6muoteka L{OK https:/m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 1 5




9 KUIIACC

KosauvecTBo
4yacoB
Ko IIp
HT aK
Ne po ™ dieKkTpoHHbIe (LM POBbLIE)
HaunmeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI JIb yec
n/n Be oOpa3oBaTe/ibHbIE pecypchl
Hbl  KH
ero
e e
pa pa
oot = OoT
bl bl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpEeHME M yriIyOJIeHHE 3HAHWI OCHOBHBIX Pa3J/ieoB Kypca 8
1.1 p yrLy pasit yp 5 1 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
KJ1acca
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEaKIIUN 4 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
DICKTPOIUTHYECKAS AUCCOIUAIUA. XMMHUCCKUE PEAKIIMH B
1.3 p a Hat peartt 8 1 1 bu6nuoteka IIOK https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0mias xapakKTepUCTHKA XUMUYECKUX dJIeMeHTOB VIIA-rpynms.
2.1 tHas xapaxrep pyn 4 | Bubmuorexa LIOK hitps:/m.edsoo.ru/7f41a636
I'anmorensr
OO01as xapakTepuCcTUKa XUMUYECKHUX JIEMEHTOB VIA-rpynmsl.
2.2 . 6 bu6mmoteka IIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coemuHEeHUs
OO01mast xapakTepruCTUKa XUMUYECKUX AIIEMEHTOB V A-TPYIITIBL.
2.3 B P P Py 7 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a636
A30T, hocdop 1 uxX coeAMHEHU
OO0mias xapakKTepUCTHKA XUMUYECKUX 3JIeMeHTOB [V A- TIBI.
2.4 tHast Xapaxreprct Rl 8 1 2 Bubmaorexa LIOK hitps:/m.cdsoo.ru/7f41a636
Yrnepoa u KpeMHUN U UX COSTUHEHHSI
Wroro no pazueny 25




Pa3zgen 3. MeTa/sIbI M BX COeTUHEHU S

3.1 OO01ue cBOlicTBA METAILIIOB 4 Bbu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznean 4. Xumus 1 OKpysKaomas cpeaa
4.1 BemectBa u Marepurainsl B )KU3HU 4EJIOBEKA 3 bubmmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOe Bpems 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KosmuecTBo yacos
Kou TIIpa  [art
a
Ne TPOT KM DJIeKTpOHHbIe HU(pOBbIE
Tema ypoka Bcer  bHBI 4yeck  M3y4
n/n o0pa3oBaTe/bHbIE PeCypChl
0 e ue eHH
pado pabdo A
ThI ThI
IIpeamer xumuu. Poiab XMMUHU B KHU3HU Y€JIOBEKA.
1 e 1 Bu6morexa LIOK https:/m.edsoo.ru/ff0d210c
Tena u BemecTna
2 IlonsTre 0 MeTOaX MO3HAHUS B XHMHH 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B
3 naboparopuu U IpuEMBI OOpaIeHHUs C 1 bubnunoreka L{OK https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
UucTtsie BemecTBa u cMecu. CriocoObl pa3iesieHust
4 N HI pasit 1 bubmnoreka IHOK https://m.edsoo.ru/ff0d26ca
cMmecei
[IpakTuueckas paborta Ne 2 «Paznenenue cmeceit
5 P P e 1 Bu6maorexa LIOK hitps://m.cdsoo.ru/ff0d28c8
(Ha mpUMepe OYUCTKHU TTOBAPEHHOU COJIH )»
6 ATOMBI 1 MOJIEKYJIBI 1 bubmuoreka L{OK https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI
7 ( ) 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0d2be8
XUMUYECKUX DJIEMEHTOB
8 [IpocTeie U ClOKHBIE BEIECTBA 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubnnorexa LHOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIMIECTB. XUMHUYECKas
10 ¢dbopMyia. BaneHTHOCTh aTOMOB XUMUYECKUX 1 bu6mmoreka L{OK https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS
11 1 bubmuoreka I{OK https://m.edsoo.ru/ff0d323¢
MOJIEKYJIsIpHasl Macca
MaccoBas 10711 XUMHUYECKOTO dJIEMEHTA B
12 8 1 Bubmiorexa LIOK hitps://m.edsoo.ru/ff0d350c
COCTMHCHUH
13 KonnuectBo BemectBa. Monb. MosnspHas macca 1 bu6muoteka L{OK https://m.edsoo.ru/ff0d5230




duznyeckre 1 XUMUYECKUE IBJIEHUA. X UMHUYECKaS

14 Bbu6nunoteka LIOK https://m.edsoo.ru/ff0d37fa
peakmus
[Ipu3Haky U yCia0BHS MIPOTEKAHHUS XUMHUYECKHX

15 PHSHAKI H Y P Bu6mnorexa LIOK https:/m.edsoo.ru/ff0d3al6
peakuui
3aK0H COXpaHEHHUs MACChI BEIICCTB. XUMUUYCCKHE

16 P m Bu6miorexa LIOK hitps://m.edsoo.ru/ff0d3b88
YpaBHCHHS
BerurciaeHus: KOIMYeCTBa, MAacChl BEIICCTBA 10

17 Bett BuGmorexa LIOK hitps:/m.edsoo.ru/ff0d5708
YPaBHCHHUSM XUMHUYCCKHX PEAKIIHIA
Knaccubukanus XMMHUECKHUX PeaKIIii

18 Puican peaxt Bu6nuoteka LIOK https://m.edsoo.ru/ff0d3f34
(coenuHeHus, pa3oKeHHs, 3aMelIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4EHBIA-2HIIUKIONECNUCT.

19 yi H . a bu6nuoteka LIOK https://m.edsoo.ru/ff0d40c4
O0600111IeHNEe U CUCTEMATU3AIUs 3HAHHMA
KonTponbsras pabora Nel o Teme «BemecTBa u

20 P P B Bumorexa L{OK hitps://m.edsoo.ru/ff0d4290
XUMHAYECKHE PEAKIIAN)
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.

21 % ax BuGmorexa LIOK https:/m.edsoo.ru/ff0d448e
Kucnopox — aneMeHT u mpoctoe BemecTBo. O30H
dusnyecKkue ¥ XUMUYECKHE CBOMCTBA KUCIOPOAa

22 (peaxuu okucnenus, ropenue). [loustue 06 bub6muoteka LIOK https://m.edsoo.ru/ff0d4614
OKCHJIax
CniocoOFbI TTOTydeHHS KHCIOpoAa B 1a00paTOpru U

23 i PO patop bu6muoteka LIOK https:/m.edsoo.ru/ff0d497a
MPOMBINICHHOCTH. [IpuMeHeHne Kuciopoia
TemnoBo# 3 PeKT XUMUIECKON peaKIuu, MOHSITHE

24 0 TEPMOXMMHYECKOM ypaBHEHUH, 3K30- U bubnnorexa LHOK https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKIIUAX
Tormaueo (HedTh, Yroib ¥ MeTaH). 3arps3HeHue

25 (HegT®, yr ) P bubmuoreka ITOK https://m.edsoo.ru/ff0d4c4a
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPAIICHHS
IIpakTuueckas padota Ne 3 mo teme «IloaydueHue u

26 P p 211{ bu6nunoteka LIOK https://m.edsoo.ru/ff0d4ae2
coOupaHue KUCIOPO/ia, U3yUYEHUE eT0 CBOWCTBY»
Bomopoa — 351eMeHT H MPOCTOE BEIIECTBO.

27 AOPOA P - Bu6miorexa [JOK https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoe
dusnyecKkue ¥ XMMHYECKHE CBOMCTBA BOJOPO/IA.

28 HOpOA bubmuoreka I{OK https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bonopoaa




29 ITonsiTHE O KUCHOTAX U COJIAX bubmuoreka ITOK https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TToTy4eHHsT BOAOPO1a B Tab0OpaTOpun bubnuoteka I{OK https://m.edsoo.ru/ff0d4dd0

31 lpaxiecias padora Ne 4 no rewe llonyuerne n Bu6muorexa LIOK hitps://m.edsoo.ru/ff0d4f42
coOupaHue BOAOPOJa, U3YUEHHUE €r0 CBOMCTBY

32 Momsipublii 00bEM ra30B. 3aK0oH ABOTaIPO bu6mmoteka LIOK https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpEMa, KOIMuecTBa BEIIeCTBA ra3a

33 0 €ro0 U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH bubnuoreka IIOK https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

34 peaKIy Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIICHHHA bu6nmoteka IIOK https://m.edsoo.ru/ff0d5708
ra3os

35 DOu3nyecKue U XMMHUUIECCKHE CBOMCTBA BOIBI bubmnoreka IHOK https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [TonsTue 00 MHIUKAaTOpax bu6nunoteka LIOK https://m.edsoo.ru/ff0d59¢2
Bopna kak pacrBoputens. HacbleHHubie u

37 HEHaCBILIEHHbIE PacTBOPHI. MaccoBasi 101 bubnnorexa LHOK https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacTBOPE
[Ipaktrueckas padota Ne 5 o Teme

38 «IIpurotoBiieHHE PACTBOPOB C OMPENETEHHOM bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA»

39 Konrposeras pabora Ne2 1o Teme «Kucnopon. Bu6mnorexa LIOK hitps:/m.edsoo.ru/ff0d6342
Bonopoa. Boga»

40 Oxcupsl: cocTaB, knaccuuKalys, HOMEHKIIATypa bu6nuoteka LIOK https://m.edsoo.ru/ff0d664e

41 gcfg';;zz11;2“3::;;1;&6;?:;;;2a KHCHOTHPIX, Bu6miorexa LIOK https://m.edsoo.ru/ff0d664c

42 Ocropammi: cOCTaB, KiaccHpuKanus, bu6nuoteka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUH bu6muoreka [{OK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, kinaccudukaius, HOMEHKIATypa bu6mmoteka L{OK https://m.edsoo.ru/ff0dfee2

45 [Tonyuyenue n XMMHUYECKHE CBOMCTBA KUCIIOT bu6muoreka L{OK https://m.edsoo.ru/ffOdfee2

46 Conn (CpeAHe): HOMCHKTATYPa, CrI0CO0H bubmuoteka [{OK https:/m.edsoo.ru/00ad9474

IMOJIYYCHH A, XUMHUYCCKUC CBOMCTBaA




[TpakTuyeckas padora Ne 6. Perenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHbBIE 1 but6mmoreka IIOK https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COCAMHEHUN»
48 gzz;::lj;?;:i;:izber;ii};ﬁﬂaccahm 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUI 1 bu6nmoteka LIOK https://m.edsoo.ru/00ad9cb2
50 Konrposenas pabora Ne3 no reme "(?,?‘HOBHHG 1 bu6nuoteka LIOK https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTAaHUYECKUX COSAMHEHUM
[TepBbie MOMBITKY KIACCHPUKAITUTU XUMUYECKUX
51 anemMeHTOB. [IoHsATHE O IrpynIax cXOqHbIX 1 bu6mmoteka LIOK https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 Hepuommieckuii sakow u llepuopurieckas cucrema 1 bu6nuoteka LIOK https://m.edsoo.ru/00ada52¢c
xumuyeckux 3iemeHToB /1. . MeHneneeBa
53 [Iepuonsl, rpynimsl, MOATPYIIILI 1 bubnnorexa LHOK https://m.edsoo.ru/00adaS2c
54 I(/:Iz:(e)ize aTomOB. COCTaB ATOMHBIX SACP. 1 bubmurorexa IIOK hitps://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB llepuoguyeckoit cucremsr /. U. 1 bubnmnoreka [{OK https://m.edsoo.ru/00ada6be
Menneneesa
XapakTepucTuKa XUMUUECKOT0 AJIEMEHTA TI0 €T0
56 nonoxenuto B [lepuoguyeckoit cucreme /1. U. 1 bu6nunoteka LIOK https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoaudyeckoro 3akoHa Jjisi pa3BUTH
57 Hayku 1 npaktuku. [[. . MenaeneeB — y4€Hblil, 1 bubnnoreka [{OK https://m.edsoo.ru/00ada96e
MeJIaror ¥ rpaxkJIaHuH
58 ?;;f:g;);rpnumenwocm ATOMOB XHMHHCCIIX 1 bu6muoteka L{OK https://m.edsoo.ru/00adaab8
59 HMonHas xumMuieckas CBs3b 1 bubmuoreka IIOK https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMMUYECKas CBA3b 1 bu6muoteka L{OK https://m.edsoo.ru/00adaab8
61 KoBasienTHast HemomsipHask XUMUYECKasi CBSI3b 1 bubnmoreka [{OK https://m.edsoo.ru/00adaab9
62 CteneHb OKUCICHUS 1 but6mmoreka [{OK https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubnmnoreka [{OK https://m.edsoo.ru/00adb076




64 OKuCIUTEN 1 BOCCTAHOBUTEIIH 1 bubmuoreka I{OK https://m.edsoo.ru/00adb076
KontponsHas padora Ne4 o teme «CtpoeHue

65 HTPOJIBHA pabot 110 TeMe (- TpoeiH 1 bu6nuoteka LIOK https://m.edsoo.ru/00adb486
aToma. XUMHUIECKasl CBSI3b)
Pese 7 . O0001IeHne e

66 3 pB:HHH YpOK ODIHCHHC H CHCTCMATH3AMI 1 bu6nmoteka LIOK https://m.edsoo.ru/00adb33c
3HAHUNA
Pese i ypok. O000IIEHNE U CUCTEMATHA3A

67 vaHHH P HICHHE 7 cHeTeMatisatine 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ad9cb2
3HAHUI
Pese 7 . O0001IeHnE e

68 3 pBLHHH YPOK ODIHCHHC H CHCTCMATH3AII 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0d61c6
3HAHUI
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9 KUIIACC

KoandyecTBo 4acoB

Kon Jar
IIpax
TPO a
Ne THYeC JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Be JbH H3Y4
n/n KHe o0pa3oBaTe/ibHbIE PECYPCHI
ero  bie eHH
padot
pad A
bl
OTBI
] Ilepnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMUMUYECKUX | bubnunoreka [IOK
anemeHToB /1. 1. Menaeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMUYECKHX JIEMEHTOB 1 bubnuoreka [IOK
IIEPBBIX TPEX NEPUOA0B https://m.edsoo.ru/00adb6b6
3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bubmmorexa LHOK
yp p https://m.edsoo.ru/00adb7e2
. N bubmuorexa [JOK
4 Bunbl XuMu4ecKon CBA3M U TUIBI KPUCTAJIIMYECKUX PEIIETOK 1
https://m.edsoo.ru/00adbac6
5 Kontponbnas padora Nel o teme «IloBropenue u yrimyoieHnue 1 |
3HAaHWH OCHOBHBIX Pa3/eioB Kypca 8 Kiacca»
6 Knaccudukanms XuMuueckux peakiiyii mo pa3audHbIM | bubnuotexa [JOK
IIpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTre o ckopocT XuMHUueckoil peakuuu. [lonarue o | bubnuoreka [IOK
TOMOTI'€HHBIX U T€TEPOr€HHBIX peaKIuIX https://m.edsoo.ru/00adbe9a
[TonsaTre 0 XUMHUYECKOM paBHOBECUH. PaKTOPBHI, BIUAIOLIME HA
8 CKOPOCTb XUMUYECKOW PEAKIIUH U NTOJIOKEHUE XUMHUECKOTO 1 bubmmorexa LIOK
p p https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmmorexa [TOK
P https://m.edsoo.ru/00adcade
10 Teopust snexTponuTHaeckoit quccormanui. CUIbHBIE U Cl1a0ble | bubnnoreka [JOK
DJIEKTPOIUTEL https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 HoHHbIe ypaBHEHHUS peakui 1
https://m.edsoo.ru/00add448
12 XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B CBETE | bubnuotexa [JOK

MPECTABICHUNA 00 JEKTPOIUTHUECKON JUCCOLUAIIH

https://m.edsoo.ru/00add5d8




13 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 | bubnmoreka [JOK
BJIEKTPOIUTUYECKON AUCCOIUALINHT https://m.edsoo.ru/00add8b2
. bubmmoreka [JOK
14 Howsrite o ruzpomse coneit : https://m.edsogru/OOadd9d4
. bubmmoreka [JOK
15 O060011eHEe ¥ cucTeMaTh3alus 3HaHUI 1 hitps-//m.c dsogru 100addd12
16 [TpakTuueckas pabora Ne 1. «PenieHne 3KCiepUMEeHTaTbHBIX 1 bubnmoreka [JOK
3aJ1a49» https://m.edsoo.ru/00addbfa
17 Konrtponbnas padora Ne2 1o teme «NeKTpOIUTUYECKAs | bubnuoreka [IOK
aucconyanys. XMMAYECKHE peakliui B pacTBOpax» https://m.edsoo.ru/00addecO
13 OO01as xapakTeprcTUKa raJloreHoB. XUMHUECKHUEe CBOICTBA Ha 1 bubnuorexa [JOK
puMepe xXJiopa https://m.edsoo.ru/00addfe2
19 XnopoBoaopoa. CossiHas KUCIOTa, XUMUYECKHUE CBOMCTBA, | bubnuorexa [JOK
II0JIyYEHUE, IIPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabota Ne 2 no teme «llomyuenue constHon | bubnnoreka [JOK
KHUCJIOTBI, U3y4YECHHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
)1 Boeluucnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIIMi, €CIIU OJIUH 1 bubnuorexa [JOK
W3 PEareHTOoB JiaH B U30BITKE https://m.edsoo.ru/00ade488
bubnnorexka [JOK
22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymisl 1 hitps://m.c dso<I)_.Iru [00ade64a
3 AnnorpornHbie MoAuUKaIU cepbl. HaxoxaeHue cepol u e€ | bubnuotexa [JOK
COCIMHEHM B IpUpoAe. XUMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBonopoi, cTpoeHue, GpU3NYECKue 1 XUMUYECKHE CBONCTBA 1 bubmmorexa [OK
https://m.edsoo.ru/00ade802
)5 Oxcupl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U XUMHUECKUE 1 bubnuoreka [JOK
CBOICTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JeKAIME B OCHOBE IPOMBIIIEHHOT'O
26 croco0a MoJiy4eHus: CEpHON KUCIOThl. XUMUYECKOE 3arpsi3HEHUE 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adec8a
OKpY’KaroIlen cpesibl COeTUHEHUSIMU CepPhI
27 Boruucnenune MaccoBoii 1011 BBIXOAa MPOAYKTA PEAKIIMU 1 bubmorexa [IOK
https://m.edsoo.ru/00adec8a
)3 OO1as XxapakTepucTUKa dJIEMEHTOB VA-Tpymibl. A30T, | bubnmnoreka [JOK

pacmpocTpaHeHue B pupoje, GU3nveckre u XUMHIECKUe

https://m.edsoo.ru/00adeeab




CBOMCTBA

79 AMMHak, ero (pU3nYecKrue 1 XUMHUIECKHUE CBOMCTBA, MTOTyYCHUE bubnnorexka [HOK
Y IPUMEHEHNE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 no teme «llonyyenne ammuaka, bubnmoreka [JOK
HU3YyYEHHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KuCI0Ta, e€ GU3NIECKHUEe U XMMUYECKHE CBOHCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MUHEPAJIBbHBIX YI0OpeHU. XUMAYECKOE 3arpsi3HEHUE buGnnorexa LIOK
PAILHBIY yAODPEHHH. P https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpeibl COEAMHEHUSIMHU a30Ta
3 dochop. Oxeun dpocdopa (V) u pochopHas kucnora, bubnnoreka [JOK
(du3HUYeCcCKre U XUMUICCKUE CBOMCTBA, MOTYICHHE https://m.edsoo.ru/00adf68a
34 Hcnons3oBanne GocdaToB B KAYECTBE MUHEPATHHBIX bubnnoreka [JOK
ynobpenuii. 3arpsisHeHne IpUPOIHOM cpeabl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B IpUpoJe, pusnueckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux (GU3NIecKre U XUMHYECKHE CBOMCTBA.
36 DKoJoru4eckue npoOIeMbl, CBSI3aHHBIE C OKCHJIOM YIiiepoJa Bubmmorexa LHOK
P ’ yrep https://m.edsoo.ru/00adfebe
Iv)
37 VYronbHas KUcioTa U €€ coiau Bubmmorexa LHOK
https://m.edsoo.ru/00ae006c
18 [IpakTuueckas padbora Ne 4 o teme "llomyuenue yriekuciaoro bubnuoreka [IOK
ra3a. KauectBenHas peakius Ha kapOoHaT-MOH" https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnuotexa [JOK
COEIUHEHUAX yTIepoaa https://m.edsoo.ru/00ae054e
bu6mmorekxa [IOK
40 Kpemnnii u ero coequuenust
p A https://m.edsoo.ru/00ae080a
41 [TpakTruyeckas pabora Ne 5. PemieHue sKkcriepuMeHTalbHbIX bubnnoreka [JOK
3a7a4 1o TeMe «BakHelme HeMeTalIbl U UX COSAUHECHU» https://m.edsoo.ru/00ae0bf2
4 Kontponbnas padota Ne3 no teme «Bakneime HeMeTaubl U bubnmoreka [JOK
HUX COCITUHEHUS» https://m.edsoo.ru/00ae0el8
43 OOm1ast xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — METAJLIOB. bubnuorexa [IOK

Merannuueckas CBSI3b U MeTaJInUecKas KpUCTAJJINYCCKAA

https://m.edsoo.ru/00ae103e




pemiéTka. PU3HUECKUE CBOMCTBA METAIIIOB

XHUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIN PSJT

bu6mmoreka [IOK

44
HaIpsHKEHUN METaJUIOB https://m.edsoo.ru/00ael1 156
OO6mume crmocoOs! mosrydeHus: MeramuioB. CruraBel. Beraucinenus
45 10 YPaBHEHUSIM XHUMHYECKUX PEaKIIHil, €CIIH OIUH U3 pPearcHTOB bubmorexa LOK
yp PCAKIHH, A p https://m.edsoo.ru/00ae1156
COACPKUT IPUMECH
46 IToHsATHE O KOPPO3UH METAIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK
47 e € Me
[lenounnie meramet https://m.edsoo.ru/00ae14b2
48 OKcHabl ¥ THAPOKCUIBI HATPUS U KaJIHs bubnnorexa LIOK
A P A p https://m.edsoo.ru/00aec14b2
49 [lenrouno3emMenbHBIE METAIIIBI — KAJIbIUNA U MarHUi bubmmorexa [TOK
1 https://m.edsoo.ru/00aecl5e8
50 Baxuerinme coenuHEHNS Kb bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3ALU 3HAHUI
bu6mmoreka [JOK
52 JKécTkoCTh BOMBI M CIOCOOLI €€ yCTpaHEHUS
A yerp https://m.edso0o.ru/00ac1886
53 [TpakTryeckas padora Ne 6 mo Teme "YKECTKOCTH BOJIBI U METO/IBI bubnuoreka [IOK
e€ ycrpaHeHus" https://m.edsoo.ru/00aelae8
b K
54 AJFOMUHMI nommorexa IO
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U THIPOKCHIA bubmmorexa LIOK
p A b A https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso
n https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
57 Oxc OKC co enesa (11 enesa (111
KCHUILBL, THAPOKCHIBL I COJH e (ID) w e (I https://m.edsoo.ru/00ae35e6
58 O0001IeHre 1 cucTeMaTh3aus 3HaHUH
59 ITpakTruyeckas pabora Ne 7. PemieHne sKkCriepuMeHTalbHbBIX bubnnorexa [JOK
3a7a4 o TeMe «BakHelmue MeTaibl 1 UX COSIUHECHUS https://m.edsoo.ru/00ae3de8
60 Brrunciienus mo ypaBHEHHSIM XUMHUUYECKUX PEAKIUH, €CITU OJIMH bubmuorexa [JOK




W3 PEareHTOB JIaH B U30BITKE WU COJCPKUT MPUMECH.
Brruucnenus MaccoBO# 0IM BBIXOJa TPOIYKTA PEAKITUN

https://m.edsoo.ru/00ae1750

61 O0001Ienre 1 CUCTEMATH3AMS SHAHUH 1
& Kontponbras padota Ne4 o teme «BakHelITne METauIbl U UX 1
COEIMHEHUS
63 BemtecTBa 1 MaTepHalbl B TIOBCEIHEBHON KHU3HU UeI0BEKA 1 bubmorexa LIOK
B P a https://m.edsoo.ru/00ae3f50
64 XuMHYecKoe 3arpsA3HeHNne OKpYKaIoIed cpeabl 1 bubmorexa LIOK
p Py B peAl https://m.edsoo.ru/00ae4270
bu6mmoreka [IOK
65 Poibp XxumuM B pelieHny 3KOJI0THYECKUX TTPOOIeM 1
https://m.edsoo.ru/00ae4270
bubmuorexa [JOK
P % . 7 1
66 e3epBHBIN ypok. O000IIEeHNE 1 CHUCTEMAaTH3AIUS 3HAHUI hitps-//m.cdsoo.ru/00ac0d0a
bubmuorexa [JOK
P % . 7 1
67 e3epBHBIN ypok. O000IIeHNE U CHCTEMAaTH3AIUS 3HAHUI hitps-//m.cdsoo.ru/00adb33c
bu6mmoreka [IOK
68 P % . 06006 I 1
€3EpBHBIN YPOK OOIICHUE U CUCTEMAaTH3alMs 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Epemun B.B., Ky3emenko H.E., JIpo3noB A. A. u apyrue; o peaakiuuei
Jlynuna B.B., Akuronepnoe o6miectBo «M3marenbetBo «IIpocBemenney
* Xumus, 8 xinacce/ ['abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 00IIECTBO
«M3narenscTBO «IIpocBenieHue»
» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o0miectBo «M31aTenbcTBo
«Ipocsemienne»
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKHOHEpHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»
» Xumus, 9 kinacc/ Epemun B.B., Ky3emenko H.E., [Ipo3noB A. A. u apyrue; moja penakimuen
Jlynuna B.B., Akuronepnoe o6miectBo «M3marenbctBo «IIpocBemenney
» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknimonepHoe o0miectBo «M31arenscTBo
«IIpocsemenue»
METOANYECKHUE MATEPHAJIbBI JIUISA YYUTEJIA
8 KIIACC
1. B nomop mkoasHOMY yuutento. M. 0. I'opkoBenko «lloypounsie pa3paboTKu 0 XMMHH K
yuebnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana»
9 knacc. «Bako», Mocksa 2005 .
2. B nomoms aburypuenty. O. C. 'abpuensn, U. I'. OctpoymoB «Xumusy». [Tocobue amns
LIKOJIBHUKOB CTapIIuX KjaccoB U nocrynatomux B BY3s1. [Ipoda, Mocksa 2005 r.
3. B nomours abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
IIKOJIBHUKOB CTapIIuX KjaccoB U nocrynatoummx B BY3e1. Teopetnueckue ocHOBBI. Borpocs!.
3amaun. Tectol. [log pegakuueit mpodeccopa P. A. Jluguna 3 — e uznanue, uctpasientoe. [poda,
Mocxksa 2004 1.
4. I'abpuensan O.C. [Iporpamma kypca xumun i 8-11 kinaccoB 0011eo06pa3oBaTenbHBIX
yupexxaenuid. — M.: Jlpoda;
5. I'abpuensu O.C. Xumus: 8 kiace : yueOHHK A7t 0011e00pa30BaTeNbHBIX YUpexKAeHUH. — M.:
Hpoda.
6. 'abpuensn O.C. NU3yuaem xumuio B 8 ki1.: tuaakrudeckue marepuaisl / O.C. 'abpuensn, T.B.
CmupHoBa. — M.: bauk mtoc
7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronbHas kHura yuurens. Xumus. 8
KI1.: Mertoaudeckoe nmocooue. — M.: Jlpoda;
8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. XuMndeckuii 5KCIEpUMEHT B ILIKOJIE. 8 Ki1acc. —
M.: Ipoda
9. MunuctepctBo obpazoBanust Poccuiickoit @enepanuu. [Iporpammel 17151 0611e00pazoBaTeabHbIX
yupexaenuit. Xumus 8 — 11 knaccel. -3-e uznanue, crepeoruntoe - Mocksa; poda, 2002 r. (cTp.
26 —37).
10. Pa6ouas mporpamma. Xumusi. kK YMK O. C. IN'abpuensina Jlabupunrt. py. Uznarensctso "Bako"
2016 .
11. denepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAAapTa 00IIero 00pa3oBaHUs MO XUMUHU
(Yactp 1. OcHoBHOE 00111€€ 00pa3oBaHUE) 17t OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIBI B
COOTBETCTBHH C CYIIECTBYIONIEH KOHIEMIUEH XUMHUECKOTo 00pa30BaHusl.
12. Xumus: 8 kjiacc: KOHTPOJIbHBIE U IPoBepoUHbIe paboThl Kk yuebHuky O.C. ['abpuensiHa «XuMus.
8 ximace» / O.C. I'aGpuensn, I1.H. bepeskun, A.A. YmakoBa u ap. — M. : JIpooda;
13. Xumus 8 knacc. Xumus 8 kiacc: yue6nuk / O. C. 'abpuensn. — 8-e uza. mpepad. — M. : lIpoda,
—2019 1. 287 c. [1] c. : . - (Poccuiickuii yaeOHUK).
ISBN 978-5-358-21272-5
14. Xumus B Tabnunax 8 — 11 knaccsl. CnpaBounoe nocodue. ABrop — cocraButenb A. E. HacoHoa
10 — e m3nanue, crepeorunnoe. Jpoda, Mocksa 2007 r.
9 KJIACC
1. B momors mkonsHOMY yuutento. M. 0. I'opkoBenko «[loypounsie pa3paboTKu O XUMHH K
yueonukam: O. C. I'abpuensina; H. . Conuna, M. I1. Canuna; I'. E. Pynsutuca, @. I'. ®enpamana



9 kiacc. «Bako», Mocksa 2005 T.

2. B nomours abutypuenty. O. C. I'abpuensu, U. I'. Octpoymon «Xumusy». [Tocobue ams
ITKOJIBHUKOB CTapIIKNX Ki1accoB U mocTymnammux B BY 351 JIpoda, Mocksa 2005 T.

3. B momomrs abutypuenty. P. A. Jlugun, B. A. Monouxo, JI. JI. AunpeeBa «Xumus». s
IIKOJIBHUKOB CTApIIMX KJIACCOB U nocTynaromux B BY3s1. Teopernueckue ocHOBbI. Bonpocsl.
3anaun. Tectsl. [lon penakuueit npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasierroe. Jpoda,
Mocksa 2004 r.

4. TI'abpuensu O.C. [Iporpamma kypca xumun Juist 8-11 kimaccoB 001eoo6pa3oBaTebHBIX
yapexaeHuii. — M.: Jlpoda;

5. Xumus 9 knacc: yuebnuk / O. C. ['abpuensia. — 7-e 3. npepad. — M. : Ilpoda — 2019 1. 319, [1]
c. wi. (Poccutickuit yaeOHHK)

ISBN 978-5-358-21507-8

6. N'abpuensu O.C. M3yuaem xumuro B 9 ki1.: munaktudeckue marepuansl / O.C. 'abpuensn, T.B.
CmupHoBa. — M.: biuk munoc

7. I'abpuensu O.C., Bucko6oiitnukosa H.I1., fAmykoBa A.B. HacTonbHast kaura yuutens. Xumus. 9
KI1.: Metoaudeckoe nocodue. — M.: JIpoda;

8. I'abpuensu O.C., Pynos H.H., Tonkyno B.U. XuMuueckuii 3KkCIIepuMEHT B IIKOJIE. 9 Kiacc. —
M.: JIpoda

9. MunucrepctBo obpazoBanus Poccuiickoii @eneparnuu. [Iporpammel ams o01ieo0pa3oBaTeabHBIX
yupexaenuit. Xumus 8 — 11 knaccsl. -3-e uznanue, crepeoruntoe - Mocksa; Ipoda, 2002 r. (cTp.
26 —37).

10. Pabouast mporpamma. Xumust kK YMK O. C. I'abpuensiaa Jlabupunr. py. M3garensctBo "Bako"
2016T.

11. ®eaepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAapTa o0Iero 0opa3oBaHus 0 XUMUH
(Yactp 1. OcHOBHOE 00111ee 00pa3oBaHKe) AJisi OCHOBHOM 00111€00pa30BaTeIbHOMN IIKOJIBI B
COOTBETCTBHUH C CYIIECTBYIONIEH KOHIICTIIIMEH XUMUUECKOTO0 00pa30BaHuUs.

12. Xumusi: 9 xacc: KOHTPOJIbHBIE U MPOBEpoUHbIe padoThl K yueOHuky O.C. 'abpuensHa «Xumusi.
9 kiacce» / O.C. I'abpuensy, I1.H. bepe3kun, A.A. Ymakosa u np. — M. : Jlpoda;

13. Xumus 9 xnacc: yue6nuk / O. C. 'abpuensn. — 7-e uza. npepad. — M. : lpoda — 2019 1. 319, [1]
c. wi. (Poccutickuit yueonuk) ISBN 978-5-358-21507-8

14. Xumus B Tabaunax 8 — 11 kinaccel. CnpaBounoe nocodue. ABTop — coctaButenb A. E. HaconoBa
10 — e u3nanue, crepeoruntoe. poda, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

8 KVIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT 11t yuuTens XMMUU U OHOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumuu

10) https://skysmart.ru/articles/chemistry

11) Ilopran Beepoccuiickoit onummnuabl IKOIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBarenbHblii mopTai. http:/ www.gov.ed.ru

13) denepanbHbIi poccuiickuii 001ieo0pa3oBarenbHbIi moptai. http://www.school.edu.ru
14) ®enepanbublit mopran «Poccuiickoe obpazoBanuey. http://www.edu.ru

15) Iopran xomnanuu «Kupumn u Medoauit». http://www.km.ru

16) O6pazoBarenbHbIi mopTan «Yvebay. http://www.uroki.ru

17) Kypuan «Kypnep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru



19) Uznarenwsckuit nom «lIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii oM «1 ceHTsIOps». http://www.1september.ru

21) ®ectuBans negarorudeckuii uaeh «OTKPBITHIN YPOK» (M3AaTeNbCKUil 1oM «1 CeHTSIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Nnrtepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUS M HAYKH.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caift myist yaurensi XdiMUu U OUOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kiacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoit onumnuaasl MIKOILHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbHbIi mopTait. http://www.gov.ed.ru

13) ®enepanbHblil poccHiickuii 001eoopazoBaTenbHbiil moptai. http://www.school.edu.ru
14) ®enepanbhblii nopran «Poccuiickoe odpazoBanue». http://www.edu.ru

15) IMopran kommanuu «Kupumn u Medoauit». http://www.km.ru

16) Obpa3zoBatenbHbIi mopTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypbep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuit nom «IIpodxuuray. http://www.profkniga.ru

20) Uzparenbckuit nom «1 centsiOpsi». http://www.1september.ru

21) ®ectuBans negaroruueckuil uaeit «OTKPBITHIA ypok» (M31aTeNbCKUi 1IoM «1 CEHTAOPA»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrtepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEpCTBO 00pa30BaHMS U HAYKH.

25) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru
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