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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpPeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBEe (QeaepalbHOl pabdodeil MNporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUN MPENO aBaHusl yaeOHOTO MpeameTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTO
npeaMerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a Takxke TpeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO cCoIepKaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOM JUisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTParOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUu U 00 DSBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealM3alMyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUs KYJIBTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIQJ] B (POPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JICSITEIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIIBHOM IESITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTPa)K€HHWEM 0a30BOM HAYKM XMMHUHU Ha ONPEIEIEHHOM JTare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO0 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J[. I. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIOJNHSS (YHKIIMA OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHAYECKOW COCTABIIAIOLIECH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yueHWH XUMHH TPOUCXOAWT (OPMUPOBAHUE 3HAHWUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, IMMOHATHH, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUMH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUU B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATENbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (GOopMHpOBaHHE WHTEIEKTYaIbHO Pa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON IMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJArOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIMX YHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHnue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH M OIICHUBATH SIBJICHUSA
OKpY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3yYECHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >XKM3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAHUW JUIS BBIPAOOTKH DKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpeabl;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs  OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOoGuis M HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YWCIO YacoB, OTBEACHHBIX I HM3yYeHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, 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 XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuyeckass ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PEaKUi (COCTMHEHUS, Pa3I0KEHUs, 3aMeIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
dbu3nYecKkux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pazioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HAONIOJIGCHUE W  ONHCaHue  Pe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJeH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHellne npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BemecTBO. Haxoxjenue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUIGHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

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

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

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NIPUPOIHBIX BO/I.

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

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

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBs3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEJETICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJYyUYEHHE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJHU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckas cucTteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3WYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHune
AJIEKTPOHHBIX  000JI0OUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHHUs paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemnmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJNEKTPUUECKUN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonnueckuit 3akoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kaiaus, KaIblUsi H HX
COCMHEHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanys XuMA4eCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMuyeckoM paBHoBecuu. DakTOpBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBIE YypaBHeHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, IMpOLECCAa JHCCOUMAIMU KHUCIOT, WIEJI0YEH H COJeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuui  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUIUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/laMH, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINKN KHCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI PEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux QU3NYECKUEe U XUMUYECKHE CBOWCTBA, MpUuMeHeHrne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPaJIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, PACIPOCTPAaHEHUE B TNPUPOJE, (PUINYECKUE U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riaoOalbHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa u €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OEH3WH), UX POJib B OBITY U MPOMBIINLICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KMpaX, OeNkax, yrieBojax — U ux
poJii B KM3HM 4YeJlOBeKa. MarepualibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE W
npuMmeHenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmue mnpeacTaBieHus o0
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHWE BHAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl H €€  COEAUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUsS caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Yy4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyabdar-
WOH W HaOJI0JieHWe TpHu3Haka e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHS U (ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIECCOM  afcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmomgmyeckor cucrteMe XuUMUYECKMX dieMmeHToB [[. U.
MeHnneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarnpsHkeHU MeTawioB. Ou3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIOoCcOOBI TIONy4eHHUS] MeTaioB. [loHATHE O KOPPO3WM METAIOB, OCHOBHBIC
criocoObl 3amuUThl UX OT Koppo3uu. CriaBbl (CTallb, YyT'yH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumudeckux aneMmeHToB Jl. M. MenaeneeBa, ctpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10)keHre B [leproindeckoi cucteMe XuMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroMa, HaxoXJIeHUEe B mnpupone. Duznmyeckue 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, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
IJJaMEHH MWOHAaMU HATpus, Kalusg M Kaiblugd (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMUA M OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B TOBCEIHEBHOM JKM3HM 4YelOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYUHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO KA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEJb, SBJICHHUE, MAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TElO0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
[10JIE3HbIE UCKOIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTAMM W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUI0, TOHMMAaHUs 3HAYEHUs XWMHUYECKOM HAYKH B JKU3HHU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HWH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpPaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIIECH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAMMBIC IS OOBSICHCHHUS HAOIIOMACMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

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:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPO(ECCUOHANTBHON CPEIE;

6) PK0JIOTrHYECKOro0 BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPEIOH, I NOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaTHCA UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbDI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHblEe TMOHATHS (3aKOH, TEOopus,
NPUHILIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECNIN, UCTIOJb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aja4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHbBIC
MPU3HAKHA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIUKA W IIPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynibTaT, GopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OICHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOIro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3PpGeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEJIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C yYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1€, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHol pabodeil mporpaMMoHu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYAIlHsX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIIHM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJAacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX MoJioxkeHuss B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TIOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMmudeckux siemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yruciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EeKTyY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX NPEBpAILICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — Il U3y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U IPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKHX MOHATHM: XUMHYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU ekt
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT TUCCOLMALIMSA, PEAKIMA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHS MPU OMKMCAHUY BELIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuynyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuath TOHATHUS «IJIaBHas moArpymnma (A-rpynmna)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieieHue HX 1O JJICKTPOHHBIM CJI0SIM), OOBICHATH OOIIUE
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy W COCTaBY YYacTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJTBEPXKIAs OIMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXK/y BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKaHUS XUMUYECKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBWjia  MOJb30BAaHUWA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
razo00pa3HbIX BEIIESCTB (AMMHUAaKa U yIIEKUCIIOro ra3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICTUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne
n/n

Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS

1.1

1.2

HaunmenoBaHmue pa3xeioB u

TeM NMPOrpaMmbl

Xumusa — BakHast 00J1aCTh

€CTCCTBO3HAHHUA U

HpaKTH‘ICCKOﬁ JACATCIIbHOCTH

YCJIOBCKA

BemecTBa 1 xuMu4eckue
peakuuu

Hroro no paszneny

KoaudecTBO 9acoB

Bcero

15

20

KonTposabHbie
padoThI

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1

22

2.3

24

Boznyx. Kucnopon. Ilonstue

00 oxcugax

Bonopoa.llonsitue o kucnorax

" COJIIX

Bopa. PactBopsl. [lonsitue 06

OCHOBAHHUAX

OCHOBHBIC KIIACCHI

HCOPTaHUYCCKUX CO€IUHEHUI

Uroro no pazgeny

6

11

30

IIpakTnyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bub6anoreka LIOK
https://m.edsoo.ru/7f41837¢c

bubnunorexa LIOK
https://m.edsoo.ru/7t41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7t41837¢c

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumuueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu



[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

3.1
XUMHYECKHX 3eMeHToB /1. H.
Mennene-eBa. CTpoeHue aroma
XuMu4eckas CBS3b.

3.2 OKuCIUTEIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

Ne i/

Pa3zgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMMmblI

BemecTBo M XMMH4YECKHE PeaKIH
[ToBTOpEeHue U yriaydieHne 3HaHu|
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XHUMHUYECKUE PEAKLUN B PACTBOPAX

Hroro no paszneny

Pasznea 2.

2.1

22

2.3

2.4

HeMeTanabsl M UX cOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO0m1as XxapakTepuCTUKa XUMHUECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO61mas xapakTepUCTHKA XUMUYECKUX
aneMeHToB VA-rpynmsl. A30T, pochop u ux
COETMHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX

anemeHToB IVA-rpynnsl. Yriepon n
KPEMHHI U UX COETMHEHHUS

Hroro no paszneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

bubnuorexa [IOK
https://m.edsoo.ru/7f41a636

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

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

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




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

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







IHOYPOYHOE IIVTAHUPOBAHUME

8 KVIACC
Ne
wn Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B KU3HU
yenoBeka. Tena u BelecTBa

[TonsiTve 0 MeTOIaX TTO3HAHUS B
XUMHH

[TpakTuueckas paborta Ne 1 «IIpaBuna
paboTHI B TaOOPaTOPUU U IPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM)

Yucteie BemecTBa u cMecu. CrocoObl
pazneneHusi cMecen

[TpaxkTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKHU TTOBAPEHHOM COJIN)»

ATOMBI 1 MOJIEKYJTBI

XuMHYecKre dIIEMEHTHI. 3HAKU
(CI/IMBOJ'ILI) XUMHUYCCKHUX DJICMCHTOB

IIpocThle U CIIOXKHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YICHHUE

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jlara
U3YYeHUS

04.09.2023

06.09.2023

11.09.2023

13.09.2023

18.09.2023

20.09.2023

25.09.2023

27.09.2023

02.10.2023

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BEUIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OTHoOcHUTeNbHAsA aTOMHas Macca.
OTHOCHUTENLHAA MOJICKYJIApHAasd MaccCa

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COCIUHEHUH

KomnuectBo BemectBa. Moib.
MognspHas macca

dusznyeckre 1 XUMUUECKHE SIBICHUS.
XuMuueckas peaKnus

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKIUi

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHus: KoJIn4uecTBa, MacChl
BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX
peaxkuuii

Knaccudukamnms XuMruaeckux peakiuit
(coenuHeHUs, Pa3I0OKEeHHUS,
3aMeleHus, oOMeHa)

M. B. JIOMOHOCOB — y4€HBIil-
sHmukiIoneauct. O0o0IEeHne
CHCTEeMAaTH3aIus 3HaHUH

KonTtponbhas padora Nel o treme
«BemiecTBa 1 XUMHYECKUE PEAKIIUID)

Bo3ayx — cmech razos. Cocras
Bo3nyxa. Kucnopon — snemeHT u

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

23.10.2023

25.10.2023

08.11.2023

13.11.2023

15.11.2023

20.11.2023

22.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

IIPOCTOEC BECUICCTBO. O30H

Du3nyecKne 1 XMMUYECKUE CBOMCTBA
KHCII0po/ia (peakluy OKUCIICHHUS,
ropenue). [Torstue 06 okcumax

Crioco0bI mostydeH s KHCI0poa B
1a00paTOPUU U TPOMBILIUICHHOCTH.
[IpumeneHnue kucnopoaa

TennoBoit 3¢ hexT XuMuIecKoi
peaKIyu, TOHSITHE O
TEPMOXUMHUYECKOM YpaBHEHHH, IK30- U
SHJIOTEPMHUYECKUX PEAKIUIX

TomnuBo (He(dTh, Yroiab U METaH).
3arpsi3HeHUE BO3/1yXa, CIIOCOOHI €T0
MPEA0TBPALCHUS

[TpakTiueckast pabota Ne 3 mo Teme
«[Tony4yenue u coOupanue KHCIOPOaa,
U3yYEHHE €TI0 CBOWCTB)

Bonxopon — anemeHT u mpocToe
BelecTBo. Haxoxaenue B npupoje

duznueckre 1 XUMUYECKHE CBOMCTBA
Bojopoa. [Ipumenenue Bogopoaa

IIoHsaTHE 0 KHCIIOTaX U COMAX

CrniocoObI noy4eHus BOAOPoOJia B
nabopaTtopuun

[Ipaktuueckas padota Ne 4 o Teme
«[lony4yenue u coOupanue BOAOPOJa,
W3Y4YEHUE €r0 CBOMCTBY»

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

13.12.2023

18.12.2023

20.12.2023

25.12.2023

27.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4aec?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

MoutsipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0b€Ma, KonMuecTBa
BEIIIeCTBa ra3a o ero u3BeCTHOMY
KOJIMYECTBY BEILECTBA WK 00BEMY

Brruucnenus 006EMOB ra3oB o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLIEHUI ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Toustre 00
WHIUKAaTOpax

Bopna xak pactBoputens. HacbleHHbIe
Y HEHACHIIICHHBIE PACTBOPHI.
MaccoBas 1071 BelllecTBa B pacTBOpE

[IpakTuueckas pabora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeNeNEHHON MaCCOBOM J10JIEH
pPacTBOPEHHOIO BELIECTBAY
KonTtpoasHnas padora Ne2 no teme
«Kucnopoa. Bogopoxn. Bona»
Oxkcupsl: cocTaB, KaccupUKaIus,
HOMEHKJIaTypa

[TonydyeHnune u XuMHYECKHE CBOMCTBA
KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX
OKCHJIOB

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMEHKJIaTypa

10.01.2024

15.01.2024

17.01.2024

22.01.2024

24.01.2024

29.01.2024

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[Tonydyenune u XuMHYECKHE CBOMCTBA
OCHOBaHUU

Kucnotsr: cocraB, kitaccudukanms,
HOMEHKJIaTypa

[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpennue): HOMEHKIIATYpA,
CIIOCOOBI TIOYyYSHUS, XHMUYCCKHEC
CBOMCTBA

[TpakTuueckast pabota Ne 6. Pemenue
SKCIIEPUMEHTANBHBIX 3a/a4 10 TeEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCIMHECHU I

I'eneTnyeckas cBs3b MEKAY KilaCCaMu
HCOPTaHNYCCKUX CO€IUHEHUI

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponsnas padora Ne3 o treme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHuin"

HCpBLIC IIOIIBITKH Knaccn(bmcaunn
XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
Ipynimax CXOAHbIX 3JICMCHTOB

Ilepuonuueckuii 3aK0H U
[lepronnueckas cucTeMa XUMUYECKUX
anemenToB 1. . Menneneepa

[Iepuonpl, rpynmsl, HOATPYIIIBI

19.02.2024

21.02.2024

26.02.2024

28.02.2024

04.03.2024

06.03.2024

11.03.2024

13.03.2024

18.03.2024

20.03.2024

25.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee?

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee?

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmnoreka [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

65

Ctpoenue atoMoB. COCTaB aTOMHBIX
anep. N3oTomsl

CtpoeHue IeKTPOHHBIX 000JI0UEK
aToMOB 3JieMeHTOB [leproanueckoit
cuctemsl J. 1. Menaeneepa

XapakTepruCcTHKa XUMUYECKOTO
3JIEMEHTA 10 €r0 IOJI0KEHHUIO B
ITepuoanueckoii cucreme /1. U.
MenneneeBa

3unauenue [lepuonnyeckoro 3aKkoHa
JUISl pa3BUTHs HayKH U npakTtuku. 1. 1.
MeHeneeB — y4€HbIN, IEAATOr U
rpaXkJJaHUH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMUYECKHUX HJIIEMEHTOB

HonHas xuMuyeckas CBI3b

KoBanenTHas MMoJIApHasA XUMHUYICCKast
CBA3b

KoBanenTHas HCIOJIAAPpHAad XUMUYCCKas
CBA3b

CreneHp OKHUCIECHUSI

OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC
peaxiuu

OKHUCITUTEN U BOCCTAHOBUTEIHN

KontponsHast padora Ne4 o reme

27.03.2024

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

06.05.2024

08.05.2024

13.05.2024

15.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmorexa [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK




«Ctpoenue atoma. XuUMHYECKast

CBSI3bY

66 PesepBHbIil ypok. O0001ICHNE 1
cHUCTeMaTH3alMsl 3HAHWI

67 Pesepusblit ypok. O6001menue u
cHCTeMaTHU3aIus 3HaHUN

68 PesepBHblit ypok. O60011eHNE U

cUCTeMaTH3al s 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

20.05.2024

22.05.2024

27.05.2024

29.05.2024

https://m.edsoo.ru/00adb486

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H.
[Iepnonnueckas cucrema | bubnnorexa [JOK
XAMUYECKUX dieMeHToB /1. U. 04.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubmuorexa [JOK
CBOMCTB XUMUYECKUX IJIEMEHTOB 1

06.09.2023  https://m.edsoo.ru/00adb6b6

IIEPBBIX TPEX NEPUOAOB

Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
Buisl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUE U yriuyOiaeHue 3HaHUH 1 1
OCHOBHIiX pa3ﬂe§1;)ByKypca 8 kiacca» 18.09.2023
Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

bu6mmoreka [JOK

pCaKkmuu. IIoHsTHE O TOMOI€HHBIX U 1
TETCPOTCHHBIX PCAKIIUAX

25.09.2023  https://m.edsoo.ru/00adbe9a

TlonaTne 0 XUMHUYECKOM
bu6mmoreka [IOK

) 1
DABHOBCCHH. FaKTOPHI, BIMATOMIHC 27.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n




10

11

12

13

14

15

16

17

18

M0JIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE
peakmuu

Teopus 3NEKTPOIUTUUECKON
nucconuanyu. CUIbHBIE U CIa0bIe
ANEKTPOJIUTHI

HoHnHbIe ypaBHEHHsI peakui

XuMHYECKHE CBOMCTBA KHUCIIOT U
OCHOBaHHI B CBETE MPEICTABIICHUI
00 3JIEKTPOJIUTUYECKON
JIACCOIHAIAN

XUMHUYeCKre CBOMCTBA COJICH B
CBETe MpecTaBIeHu 00
AIEKTPOJIUTUYECKON JUCCOLMAIITT

[TonsiTe o runponuse conen

O0001IeHrE U CUCTEMAaTU3 AU
3HAHUH

ITpakTuyeckast padora Ne 1.
«Permienne s3xkcriepuMEHTATBHBIX
3a1au»

Kontponbnas padota No2 o teme
«DNEKTPOIIUTHYECKAS TUCCOLIUALIHSL.
XUMHUYECKUE PEaKkIK B PACTBOPaX»

OO6m1ast XxapaKTepUCTHUKA TaJOTeHOB.
XHUMHUYECKUE CBOWCTBA HA IPUMEPE

02.10.2023

04.10.2023

09.10.2023

11.10.2023

16.10.2023

18.10.2023

23.10.2023

25.10.2023

08.11.2023

13.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmorexa [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd 12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bu6mmnoreka [JOK
https://m.edsoo.ru/00addfe2




19

20

21

22

23

24

25

26

27

XJiopa
XiopoBogopo. ColisiHast KUCIOTAa,
XUMHAYECKHE CBOWMCTBA, IOJTy4YCHHE,
MIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o Teme
«Ilomy4deHue CONsTHOM KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTBY»

Beruucnenus no ypaBHeHHIM
XUMHUYCCKUX peaKHI/Iﬁ, €CJIM OJUH U3
peareHTOB J1aH B U30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynimsl

AnnotponHsle MOAU(UKALIUU CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHeHUN
B IIpupoJie. XUMHUYECKHUE CBOWCTBA
cepsl

CepoBoiopo/1, CTpoeHue,
¢u3nyecKkrue 1 XUMHUYECKHE CBONCTBA
Oxcunppl cepbl. CepHas KHCIIOTA,
¢u3nyecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE MIPOMBIIIUIEHHOTO criocoba
MOJIYYEHUsI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepbl

Brrunciaenune MmaccoBoil 10K BBIXOAa

15.11.2023

20.11.2023

22.11.2023

27.11.2023

29.11.2023

04.12.2023

06.12.2023

11.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/00ade104

bubmuoreka [JOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edsoo.ru/00ade488

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK



28

29

30

31

32

33

34

35

IPOAYKTA peaKkIiu

OOm1ast XxapaKTEpUCTHKA SIIEMEHTOB
VA-rpynmsl. A3or,
pacrpocTpaHeHHE B IIPUPOJIE,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA
AMMHaK, ero Gpu3n4ecKue u
XHUMHAYECKHE CBOWCTBA, MTOyYEHHE U
[IpUMEHEHHE

[IpakTuueckas pabora Ne 3 o Teme
«[Tomyuenne amMmmuaka, U3yudeHHe €ro
CBOMCTB»

A3oTHas KUCI0Ta, e€ (U3nIecKue u
XUMHUYECKHE CBOUCTBA

Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH cpe/ibl
COCMHEHUSIMH a30Ta

dochop. Oxeun docdopa (V) u
dbocdopHas kucnora, pusndeckue u
XMMUYECKHE CBOUCTBA, OJTyYeHHE
Ucnonbs3oBanue dpocdaTos B
Ka4yecTBE MHUHEPAIBHBIX YIOOPSHHH.
3arps3HeHne NPUPOTHON Cpebl
dbocharamu

Yraepon, pacipocTpaHEHHE B
npupoje, Gu3nIecKkue 1 XUMHIECKHE
CBOMCTBA

13.12.2023

18.12.2023

20.12.2023

25.12.2023

27.12.2023

10.01.2024

15.01.2024

17.01.2024

22.01.2024

https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c




36

37

38

39

40

41

42

43

Oxcupsl yriaepona, ux Gpusndeckue u
XMMHYECKHUE CBOMCTBA.
DKosorndyeckue npoodIeMsl,
CBsA3aHHBIE ¢ OKcHuIoM yriaeponaa (IV)

VronpHas KHCI0Ta U €€ COIn

[TpakTuyeckas padora Ne 4 o Teme
"[lonyueHune yriaekuciioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

[TepBoHavasibHBIC TOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COCAMHEHHUX YIIIepoaa

Kpemuuii u ero coeguHeHus

ITpakTuyeckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX 33124
o Teme «BakHeite HeMeTaIbl 1
HUX COCTUHCHUS

KonTtponbHas padota Ne3 o reme
«BaxkHeume HeMeTaJlIbl U UX
COEIMHEHUS»

OO6mrast XxapakTeprucTruKa
XUMHUYECKUX HJIEMEHTOB —
MeTauioB. MeTtayuinueckas CBs3b U
MeTaJuIM4ecKasi KpucTajuinueckas
pemérka. PU3NYECKUE CBOMCTBA
METAJIOB

24.01.2024

29.01.2024

31.01.2024

05.02.2024

07.02.2024

12.02.2024

14.02.2024

19.02.2024

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ac080a

bu6nmoreka [JOK
https://m.edsoo.ru/00acQbf2

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e




44

45

46

47

48

49

50

51

52

53

54

55

XUMUYECKHE CBOMCTBA METAJJIOB.
DIEKTPOXUMUYECKUN P
HaNpsHKEHUNA METAJUIOB

OO6mmwme crmocoOb! MOTyIeHUS
MetauioB. CriaBel. Beraucienus mo
YpaBHEHHUSM XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecHu

ITonstue o KOPpO3ur MCTAJJIOB

IIenouHble METAIIIIBI

OKCI/II[I)I W TUAPOKCHUBI HATPHUA U
KaJlus

IllenoyHO3EMENBHBIE METAILIIBI —
KaJILIIUA ¥ MarHui

Bakueiinme coeqMHEHNUSA KBNS

O0001IeHrE U cCUCTEMAaTU3 AU
3HAHUH

JKEcTKOCTh BOIBI U CIIOCOOEI €6
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"YKECTKOCTE BOJBI I METOIEI €6
ycTpaHeHHs"

ATOMUHAN

AMpoTepHbIE CBOIICTBA OKCHJIA U

21.02.2024

26.02.2024

28.02.2024

04.03.2024

06.03.2024

11.03.2024

13.03.2024

18.03.2024

20.03.2024

25.03.2024

27.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00aec14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bubmuoreka [JOK




56

57

58

59

60

61

62

63

64

65

THAPOKCH]IA
Kemeso

Oxcuipl, THIPOKCHUIBI U COJIU JKEJle3a
(IT) u xxene3a (1II)

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUHU

[IpaxTuueckas padora Ne 7.
Pemenne skcriepuMeHTaIbHBIX 33/1a4
1o TeMe «BakHelne MeTautbl U UX
COETMHEHUS

Brraucienus mo ypaBHEHUsIM
XUMHAYECKHX PEaKIUi, €CII OJMH U3
peareHToB J1aH B U30BbITKE WIIN
COJIEPKUT IpuMecH. Beruucnenus
MaccOBOM JI0JIM BbIX0/1a MPOJIyKTa
peaxkuuu

O06001eHne U cucTeMaTH3alus
3HAHUU

KonTponbnas padora Ne4 o teme
«Baxnennme MeTajuibl 1 UX
COETUHEHUS»

BermectBa 1 MaTepuaisl B
MIOBCETHEBHOM JKU3HU YEJIOBEKa
XUMHUUYECKOe 3arpsa3HeHne
OKpY>KaroIen cpebl

Ponp xumuu B pemreHnn
HKOJIOTMUYECKUX MPOOIeM

08.04.2024

10.04.2024

15.04.2024

17.04.2024

22.04.2024

24.04.2024

06.05.2024

08.05.2024

13.05.2024

15.05.2024

20.05.2024

https://m.edsoo.ru/00aelc64

bubmuoreka [JOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmnoreka [JOK
https://m.edsoo.ru/00ae4270




PesepBHbIil ypok. O6001IcHIE 1

06 cucTeMaTu3auuvs 3HaHUN

67 PesepBHbIil ypok. O60011eHIE 1
crcTeMaTH3aIus 3HaHUH

68 PezepBHblit ypok. O6o0mIeHNE U

cUCTeEMAaTH3alud 3HaAaHNUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

22.05.2024

27.05.2024

29.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. I'.E.Pym3utuc, ®.I'.®enpaman 8 kinacc —M., [Ipocsemienne, 2018

2. I'.E.Pyn3utuc, ®.I'.®enpaman 9 knacc — M., [Ipocsemenue, 2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. A.M.Paneukuii. [Ilunaktuaeckuit Marepuan 8-9 kinaccol —M., [IpocBernienue,
2017

2. O.I0.I'onuapyk Jlupaktuueckue Marepuaisl 8 kinacc —M., «Ox3amen», 2019
7. A J.Muxkutiok CnpaBouHuk. Xumus 8-9 knaccel —M., «Jk3amen», 2019

9. IIporpammel no xumuu M.H. AdpanacseBa M: «IIpocsemienne» 2018

15. bouapHukoBa P.A. Yuumcs pemars 3a1auu 1Mo Xumuu 8-11 kiraccsl.

Boarorpan: Yuurens, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
[TOCOBHME C 3JIEKTPOHHBIM ITPUJIOXXEHUEM

1. Macrep-knacc yunrens xumuu. 8-11 knaccel M-. «ILimanera», 2010

2. Mactep-kiacc yuuTtelnst XuMuu . XuMusl 3JIeMeHTOB M-.»llnaneray, 2011
NMHTEPAKTUBHOE-IIIKOJIBHOE ITOCOBUE

Nel KBAPI] B [TPUPO/IE



Ne2 HE®TD U IMPOAYKTHI EE IEPEPABOTKU

Ne3 BOJIOKHA

Ne4 KAMEHHBIM YT'OJIb Y1 TIPOJIMKTHI ET'O ITEPEPABOTKH
Ne5 TNTACTMACCHI

Ne6 CTEKJIO 1 U3JEJINA U3 CTEKIJIA

Ne7 UYT'VH U CTAJIb

HATJIAIHAA XUMUA

Nel METAJIJIbI

Ne2 MTHCTPYKTHBHBIE TABJIMIIBI

Ne3 XUMUNYECKOE ITPOM3BOACTBO:METAJUIYPI'UA

Ne4 OPTAHMYECKAS XMUA

BEJIKN 1 HYKJIEMHOBBIE KUCJIOTBI

Ne5 CTPOEHUE BEIIECTBAIOXUMWYECKHUE PEAKIIMN
Ne6 HAUAJIA XUMHU. OCHOBBI XUMHUYECKNX 3HAHUI
Ne7 PACTBOPEI. SJIEKTPOJIMTUYECKASA JUCCOLUALIA
Ne8 HEMETAJIJIbI

Ne9 §8-9 KITACCBI

NelO 10-11 KIIACCBI

IKOJIBHOE ITOCOBHE

Nel METAJIJIBI

No2 AJTIOMUHUI



Ne3 IIIKAJIA TBEPZIOCTHU
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