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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YU4ETOM KOHLEIIINUU MPENoAaBaHusl y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo xXxumuu Oa€T MPEACTABICHHE O LENAX, OOIIEH CTpaTeruu
oOy4ueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNIbHOE IPEAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHUU C YU4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (DOPMUPOBAHMS MUPOBO33PEHUS
00yy4aroIerocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnune xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUII  CaMOpPa3BUTUS |
dbopMHpoOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITeIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAeT OCHOBBI
[[EJTIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YYaOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K



€CTECTBEHHOHAYYHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIaj
B DKOJIOTHYECKOE 00pa30BaHNe 00YyJIarOITUXCsl.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUMBAIOTCS CICIIM(PUKON
collepkKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpPEEIEHHOM JTarne eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coiep>KaHusi MPOrpaMMbl IO XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOr0 nmojaxojaa K €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakuuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUM
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpelcTaBleHUW 00 DICKTPOJUTUYECKON JHUCCOIMAIMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYEHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHON NpPHUPOJbI, LEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAaHHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUp,
«buonorus. 5-7 kinacce» U «Pu3nKa. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHMS, MPAKTUUECKOU
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHSATHM, 3aKOHOB M TEOPETUICCKHUX ITOJOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUH BEIIECTB U



XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
JESITEIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOro OOpalleHus C BEIIeCTBAMH B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHE HWHTEIJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue oOme (QyHKIMOHAIBHON M  €CTECTBEHHOHAy4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NMOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTHUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

COAEPKAHUE OBYUEHUSA

8 KVIACC
IlepBoHayajbHBIC XUMHYECKHE IOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€IOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAss aTOMHas —Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommmuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHCIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIEeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MYEeCKUX CBOMCTB O0O0pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
OMKMCAHKWE TMPU3HAKOB MPOTEKAHUS XWMHUYECKHX PeakKIHil (pasziiokeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHILIISAIMA, XpoMaTorpadusi, MpoBEJCHNUE OUYNCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUS] KUCIopoJa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupozae. O30H — ajuioTporHas MoAuGUKaIs KUCI0opoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — nsnemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B *KU3HU 4esnoBeka. KpyroBopot BoAbsl B IpUpoOE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psam axktuBHocTm MetaimioB H. H. bekerona.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEIICHUE COEPKaHUsl KHUCIOPOAa B BO3AYyXE, MOJIyYEHHE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusi TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOUMpAHHME, pACIO3HABAHUE M H3YyUYECHUE
CBOMCTB BOJOponaa (ropeHue), B3auMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUIEOMATEPHUAIIOB),

HaO0/IeHne Oo0pa3lloB BEHIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUS  BEHIECTB C  Pa3JIMYHOM  PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA, B3aUMOJCICTBHE BOJABl C METa/lIaMU (HATPUEM U KaJbIIUEM)
(BO3MOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEPHAIOB), HCCIENOBaHUE OOpa3IoB
HEOPTaHUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJEHNE U3MEHEHHS OKPACKU



WHIMKAaTOPOB B PACTBOPAX KHUCIIOT U LIENOYEH, U3YUEHUE B3aUMOICUCTBUS OKCHIA
Menu (lI) ¢ pacTBOpoM CcepHOUM KHCIOTHI, KHUCIOT C METaulaMH, peaKui
HEUTpaJIn3aluy, IOJYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxnenmme Ki1accsl HEOPraHUYECKUX COCIUHEHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble MOMBITKH KiIacCU(PUKALMM XUMUYECKUX 3JeMEHTOB. IloHsTHE O
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAUIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCHIBI
Y THUJIPOKCHU/IBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMbl
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEepUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (ToOJisipHass MW HEMOJSpHas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE — PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropenue, peakliiy pa3ioKeHHsI, COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX



NOHATUH, TaK Y TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsAJl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kalldd, KaJIbLHUSI M HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakliii Mo pa3InyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU W TOJIOKEHUE XHUMHYECKOIO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKIUid C  HUCIOJB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHHMOHBI. MeXaHHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pAa3IMUHBIX (AKTOPOB, HCCICAOBAHUE DBICKTPOMPOBOIHOCTH
pacTBOpOB BELIECTB, IIpollecca AUCCOLMALMM KHUCIOT, LIEI0YEed U  COJIEH
(BO3MOYKHO HCITIOJIb30BaHUE BUJIEO MAaTEPUAJIOB),

MIPOBEJICHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPU3HAKK NPOTEKAHMS pPEAKUUN
MOHHOTO OOMeHa (00pa3oBaHME OCa/iKa, BBIJEICHUE Ta3za, 00pa30BaHHUE BOJIbI),
OMBITOB, WUIIOCTPUPYIOIIUX  HPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakUuu pas3iokKEeHHs, COEAUHEHMs), pacllO3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C IOMOULIBI0 KAa4YeCTBEHHBIX pEaKkUHWi Ha HOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmiast xapakTepucThka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IOJy4YEHHE, NPUMEHEHHE. [lelicTBre
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTelneHU okucieHus. CTpoeHue u (PU3MUECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKluHu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KUcaoThl. COMu CEpHON KUCIOThI, KAY€CTBEHHAs pPEeaKlUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE



3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE AOXK[IH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.

OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3NYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHne U mpuMeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MMHEPAJIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKaloIlel Cpeibl COSTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B MpuUponae, (U3NUYECKUE U XUMHYECKHE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYYEHUE U TMPUMEHEHHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢usnmyeckue W XUMHUYECKHE CBONCTBA, IOJy4YEHUE W
npuMeHenue. CoenuHeHuss KpeMHHst B mpupoje. OOuiue mpeacTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobiembl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

U3ydeHHE 0Opa3IOB HEOPTAaHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, OMBIThI, OTpAKAIOIINE (PU3NYECKHE M XUMHYECKHE CBOMICTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHUE C 00pa3aMu XJIOPHUAO0B (TAJIOTCHUIOB),

O3HAaKOMJIEHWE ¢ oOpa3mamMu cepbl W €€ COCAUHEHUSIMU (BO3MOXHO
UCII0JIb30BAaHUE BHUJICOMATEpPHUAIOB), HAOIIO/IEHNE Mpolecca O0yrIMBaHUs caxapa
MoJ, JCMCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3YUYECHHE XUMHYECKHUX
CBOMCTB pa30aBiICHHOW CEPHOUM KUCIIOTHI, MPOBEJCHNUE KAYECTBEHHON peaKIuu Ha
cynb(dar-uoH 1 HaOI0ICHNE TPU3HAKA €€ TIPOTEKAHMSI,

O3HAKOMJICHHE ¢ (U3UYECKMMH CBOMCTBaMHM a3zoTa, (ochopa m wux
COEJIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOIMCTB aMMMaKa,

MPOBEJCHUE KAUYE€CTBEHHBIX pEaKIuMii HAa HOH aMMOHMS W (ocdaT-uoH u
M3y4YCHUE NPU3HAKOB MX TMPOTEKAHUS, B3aUMOJCHUCTBHE KOHIIEHTPUPOBAHHOU
a30THOM KHCIOTHI C MeJbl0 (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPUATIOB),
U3Y4YeHUE MOJIeell KPUCTAIUIMYECKUX pemeEToK anMasa, rpaduta, (ysuiepeHa,
O3HAKOMJIEHME €  MpOLECCOM  aAcOpOLMH  pPACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM IMPOTHUBOrasa, MOJyuyeHUE, COOUpaHHeE,
pacno3HaBaHUE U  U3YYCHUE CBOMCTB  YIVIEKMCJIOIO Tras3a, [POBEICHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKUHMEN CUIMKATHOM HPOMBILIJICHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 331ad Mo TeMe «BaxHellne HeMeTaubl U UX
COETUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTammyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHHUs MeTauioB. [loHATHE O KOppPO3WHM METAUIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupojae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH,

HM3yYeHHE PE3yJIbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIa KaJbLUs U HATPUS C
BOJI0M (BO3MO>KHO UCITOJIb30BaHUE BUJIEOMATEPUAIIOB),

HCCJIEIOBAHUE CBOWMCTB KECTKOM BOJbI, IpoIecca TOPECHUA Kelie3a B
Kuciaopoae  (BO3MOXXKHO — HMCHOJBb30BAaHHE  BHJACOMATEPHAIIOB),  IPHU3HAKOB
MPOTEKAHUSI KAUYE€CTBEHHBIX PEAKIMH Ha HOHBI: MarHus, KaJbIUs, AJIOMHHUS,
nuHKa, xenesa (1) u xenesa (I11), menu (11),

HaOJIOJICHUE M OMNHCaHWE TMPOIECCOB OKpAIIMBAHUSA IUIAMEHU HWOHAMHU
HaTpUs, KaIus H Kaiablldd (BO3MOXXHO HCIIOJIb30BaHHE BHIACOMATEPHAIIOR),
uccieoBanne aM(OTEpHBIX CBOMCTB THIAPOKCHIA AaFOMHHUS W THIPOKCHIA
[IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHEHIIe METAIUTBI U UX
COCIUHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B TIOBCEIHEBHOM >XH3HM 4YeJOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaius BemiecTs, nanee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
po0daem.

Xumuyeckuii IKCnepumenm:



u3ydyeHrne o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuwie céazu

Peanuszanus MexXnpeaIMeTHBIX CBsI3€d NMpU WM3YYeHMM XMMHUU B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 MCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK U MOHITHH, SBJISIOIINUXCS CUCTEMHBIMU I OTIAEJIBbHBIX IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO11ue ecTeCTBEHHOHAYYHbIE TIOHATHUS:

Hay4yHbId (pakT, TMIIOTE3a, 3aKOH, TEOPHUs, aHAJIU3, CUHTE3, KilacCu(UKaLus,
HEPUOANYHOCTh, HAONIOACHHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHUE,
MOJIeJIb, ABJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHsI, MaTEPHUATIBI.

dusuka:
MaTepusi, aToM, D3JJIEKTPOH, IIPOTOH, HEWUTPOH, HWOH, HYKJIHWJ, H30TOIbI,
PaANOaKTUBHOCTD, MOJICKYJIA, BJICKTPUYECKUI 3aps, IIPOBOJHUKH,

TIOJIYIPOBOJHUKH,  TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KpUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PM3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buomnorus:

¢doTocuHTE3, nbIXaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YA0OpEHUs,
MHUKPOAJIEMEHTBI, MAaKPO3JIEMEHTHI, TUTATCILHBIC BEIICCTRA.

['eorpadusi:

atMochepa, ruapocdhepa, MHUHEpadbl, TOPHBIC IIOPOJbI, IOJC3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJIHBIE 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€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TMO3WTUBHBIX ILIEHHOCTHBIX OpPUEHTALUM W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JESITETbHOCTH,

TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JEATEIIbHOCTH MPHU BBIMOJHECHUU
y4eOHBIX, TMO3HABATEIBHBIX 3a7a4, BBIMOJIHECHUM XUMHUYECKHX SKCIEPUMEHTOB,
CO3JaHUM  YYEOHBIX TMPOEKTOB, CTPEMJICHUS K  B3aUMONOHUMAHHIO W
B3aMMOIIOMOIIM B MPOIIECCE ITON y4eOHOM NeSITeIbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBO€ TIOBEJACHUWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY [IJI1 TIOHUMAaHUS CYIIIHOCTH HAYYHOW KapTHHBI MHpA, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHUH, HEOOXOJMMBIE I OOBACHEHUS HAOJIOAAaEMbIX MPOLIECCOB U SIBJIICHHI,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOW U HCCIIENOBATEIbCKOM
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME IICHHOCTHU JKW3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KW3HMU, OCO3HAHUE IOCIEACTBUNA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEaJIbHON JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBOKECHHUE K TPYAy M pPeE3yibTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHH,

OCO3HAHHBIA  BBIOOP  HMHAMBUAYAJIbHOM  TPACKTOPHUHM  MPOJOJIKEHHUS
oOpa3oBaHMsl C Y4YETOM JIMUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTM K XUMUH,
OOIIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, ycmemHol mpodeccrnoHalbHOMN
NEeSATEIbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B
po(ecCUOHANBHOM Cpefie;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
paBuJ 0€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00AJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJieM M MyTeHd MX pelIeHHUs MOCPEACTBOM METOJ0B XHMMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOM IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIUIL, TUIIOTE3a, (PAKT, CUCTEMA, POLIECC, IKCIEPUMEHT U JIPYToe.),



KOTOpBIE€ HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX TpEeIMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHUN U3 3THUX MPEAMETOB (POPMUPOBATH MPEICTABIICHUE O
LEJIOCTHOM HAy4yHOM KapTUHE MHpA, M YHUBEpCAJIbHbIE Y4YEOHBIE JEHUCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJISITUBHBIE), KOTOPhle 00€CIEUYNBAIOT
dbopMHpoBaHHE TOTOBHOCTM K  CAMOCTOSITEJIbHOMY  IUIAHUPOBAaHUIO |
OCYLIECTBJIECHUIO YU€OHOM IESITEIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUSI MCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHMUYECKUX MOHSTHM (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TOHATHS 1)1 OOBSICHEHUS OT/ICTBHBIX (DAKTOB W SIBJICHUM,

BBHIOMpATh OCHOBAHUS M KPUTEpUU I KIacCU(PUKAMKA XHUMHYECKUX
BEIIIECTB M XMMHUYECKUX PEAKIIMH, YCTaHABIUBATh MPUYNHHO-CJIC/ICTBEHHbBIE CBSI3U
MEXIy 00BEKTaMU M3YUYCHUS, CTPOUTDH JIOTUYECKHUE PACCYKIICHUS (MHIyKTHBHBIC,
JeAYKTUBHBIE, 10 aHAJIOTHH ), /IeJIaTh BHIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHSITh B TIPOIECCE TO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTaIpeMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIe B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas G(opmylia W ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISBISATh U XapPAaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MpUOOPETEHUE OMbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMu M MNPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TTOJIYIaeMyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC



nocobusi, pecypcbl MHTepHEeTa), KPUTHUYECKH OLIEHHWBATh MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU NOUCKE U OTOOpE
MHPOpPMAllMd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIITIOJHEHUS
y4€OHBIX U ITO3HABATENIbHBIX 3a/1a4 OIPENEIEHHOIO TUIIA,

npuoOpeTeHne OmbpiTa B OOJACTH MCIOJNBb30BaHUS —HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH,

OBJIQZICHUE KYJIbTYPOH AKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX I[TOMCKOBBIX
CUCTEM,

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTABICHUS
uHGOpMAIlMU W WJUIIOCTPUPOBATH pEIIaeMbIe 33Jayll HECIOKHBIMH CXEMaMH,
auarpaMmmamu, IpyrumMu popmamu rpa@uku 1 X KOMOWHAIUSIMUY;

YMEHHME HCIIOJIb30BaTh M AaHAIM3UPOBAaTh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOWEH MNPUPOJAHOU
CpenBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBUS:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WJId) JOUCKYCCHM) IO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKCHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOM 3a]auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl  IO3HABATEIbHOU
NESATEIbBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTax; JelaTh IPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

yMEHUsI Y4eOHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEJIbHOM M MCCIENOBAaTEIbCKOM  ACSATENBbHOCTH  MpPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harboee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATEJIbHBIX 3a/1a4,

CaMOCTOSITENIFHO COCTABJIATh UM KOPPEKTUPOBATH MPEJIOKEHHBIN alrOPUTM
JEHCTBUI MPHU BBIOJHEHUU 33JaHUNA C YYETOM TOJYYEHHUS HOBBIX 3HAHUU 00
U3ydaeMbIX OOBEKTaX — BEIIEeCTBAX W pEaKlUMsX, OLEHUBaTh COOTBETCTBUE



NOJIy4YEHHOTO  pe3yJibTaTa 3asBJICHHOM 1EelIM, YMEHHE MCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUHU 3a/1aHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO

coJiep>KaHusl, YCTAHOBJIEHHOTO TaHHOH (henepaibHON paboyeil mporpaMMoH,

BBIJICTISIIOT: OCBOEHHBIE OOYyYaIOIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U

CHIO0CcOObI IEHCTBUH, crierupudecKue sl MpeIMeTHOW o0macTu «XUMHS», BHUIIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX CUTYaIUsX.

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

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJIApHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULIATEIBLHOCTb, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU A((EKT peakium,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMma, aTOMHas OpOUTallb, pPaaANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, aHWOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHSATUUA U
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoJIokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



e ONHUCHIBATH W XapakTepuszoBaTh TaOmMuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XUMUUYECKHUX IJIEMEHTOB:
pasnuyuath TOHSTHUS «TJlaBHas mnoArpynmna (A-rpymnma)y U «modoyHas
noarpynmna (b-rpynma)», maibie u OoONbIIME TEPUOJABI, COOTHOCHUTH
o003HaueHus, KoTopele MMeroTcsi B Tabnune «llepuoanueckas cucrema
xuMudeckux  anemeHTtoB JI. WM. MengeneeBay ¢ 4YMCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apan  sApa, oOOIIee YHUCIO OJJIEKTPOHOB M paclpesielieHhe HuX II0
AJIEKTPOHHBIM CJIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMUCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

e BBIUHCIISITh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO © MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

e MPHUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHOU NESTEIbHOCTU — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIlIo, KIacCH(pHUKAIUIO,
BBISIBJICHUE TTPUYMHHO-CJICICTBEHHBIX CBS3EH
— ISl U3y4YeHUs CBOWCTB BEIIECTB M XUMHUYECKHX PpEaKIlui,
€CTECTBEHHOHAYYHbIE METOJIbI TO3HAHUS — HAONIOJCHUE, WU3MEPEHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM U MBICIICHHBIN );

e CJIENOBATh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWJaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3zoo0pa3HpIX BEMIECTB (BOJOpOJAa M KHUCIOPO/AA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJJAaHUPOBATh M MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHl IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



pPacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX IMOHSATU:

XUMHAYECKUN JJIEMEHT, aTOM, MOJIEKYJId, MOH, KaTUOH, aHWOH, IIPOCTOE
BEILIECTBO, CJIOKHOE BELIECTBO, BAJEHTHOCTH, JIEKTPOOTPULATEIBHOCTD,
CTEIIEHb OKUCJIEHUS, XUMHYECKas PEaAKIUs, XUMHUECKas CBA3b, TEIJIOBOM
abdexT peakuuu, MOJib, MOJISPHBIA 00BEM, PacCTBOp, DIIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE H  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEaKUuH, IMPEAEIbHO JIOIyCTUMAas
konueHTpanus [1/IK Bemectna;

WUIFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMYECKUX TOHATHH U
MPUMEHSATH ATH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMIA;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OIPEIENATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, NPHUHAMIECKHOCTh BEHIECTB K
ONpeNeNnEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COEUHEHMSIX, 3apsA] UOHA MO0 XMMHUYECKOH (opmyre, XapakTep Cpelsl B
BOJHBIX PAaCTBOPAaxX HEOPTraHWYECKUX COEAMHEHMM, THI KPUCTALNINYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA,;

packpeiBath cMmbicn Ilepuogmueckoro 3akona [[. WM. MenneneeBa wu
JNEMOHCTPUPOBATH €r0 IOHUMAHHUE:

ONKCHIBAaTh M XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuognueckoit
CUCTEMBl XHMHYECKHX OJJIEMEHTOB: pa3jIMyaTh [OHATHA «TJIAaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
NEePUOINYECKON TabsMIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS
aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsj sjapa, oOIlee 4ucio
AJIGKTPOHOB M PaCIpelie]IieHHe MX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH
oOlIMe 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOWCTB JJEMEHTOB MU HX
COEJIMHEHUM B Ipejiesax MaslbIX MepUOA0B U TJIABHBIX MOJATPYII ¢ YYETOM
CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUYECKHUE SJIEMEHTbI, HEOPraHWYEeCKUE BEIIECTBa,
XUMHUYECKHE peakuuu (10 YWCIy W COCTaBy YYacTBYIOLIUMX B pPEaKLUHU



BEIIECTB, TIO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa NPOCTHIX MW CIOXHBIX BEIIECTB, MOATBEPXKIasi OIMKHCAHHE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJIEH, MOJTHBIE U COKPAIlIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXke NpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM MMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HU3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIliH MBICITUTEIBHON IEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

Ne

HaumeHoBaHue pa3iesioB TeM U

KoanuecTBo 4acoB

DJiekTponHbie (udpoBbIe)

n/m Bcero Kourpoubnbie IIpakTHyeck
nporpamm o0pa3oBaTejibHbIE PeCypChl
padoThI ue padoTbl
Pazgean Nel IlepBoHayajibHbIe XMMHUYECKHE TOHATHS
XuMusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTUUECKON 5 2 bubmorexa HOK
' p https://m.edsoo.ru/7f41837¢c
EeITEIbHOCTH YeJIOBEKA
bu6mmoreka [IOK
1.2 B 15 1
CHHCCTRA M XHMITICCKHE peaiiin https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnuorexa [JOK
' OKCHIax https://m.edso0.ru/7f41837c
bu6mmoreka [JOK
2.2 B LI 8 1 1
OHOPOA. LIOWATHE O KHEIOTAX  COIAX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 00 5 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 1 bubnnoreka [JOK
' COEMHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aTOMOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKnuu.

3.1

[Iepuoanueckuii 3aKOH U
[Iepuoanueckas cucTeMa XUMHUYECKHUX

7

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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aneMmenToB /1. 1. Meneneena.
Crtpoenue aToma

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [JOK
3.2 8 1
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
P 1
C3CPBIHOS BpeMA 3 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
[MPOTPAMME
9 KIIACC
KoanuectBo yacos
Nen/m  HaumeHoBaHHe pa3iesioB TeM U Bcero IpakTuueckne  JJIEKTPOHHbIE (HHPOBHIE)
KonTposabHble
NporpamMm padoThI o0pa3oBaTesbHbIE Pecypchl
padoThI
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIIuu
11 [ToBTOpEeHME U yriayOneHue 3HaHUH 5 1 bubnmnoreka [JOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTHU 4 bubnmnorexka HOK
' XUMHYECKHUX PEAKIIMH https://m.edso00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubnmnoreka [JOK
' XHWMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M UX COeAMHEHUS
2.1 OO61mas xapakTeprUCTHKa XUMUYECKUX 4 1 bubmmorexa LOK

https://m.edsoo.ru/7f41a636
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anemeHToB VIIA-rpynnsl. ["anorenst

OO61as xapakTeprUCTHKa XUMUYECKIX

N bu6nuoreka [IOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHEHMS.
OO01mas XxapakTepruCcTHKa XUMHUIECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 bubmorexa LHOK
' PYIHIBL. ’ p https://m.edsoo.ru/7f41a636
HUX COEIUHEHUSA
OO01mmas XxapakTepruCcTHKa XUMUIECKUX
2.4 sieMeHToB IVA-rpynnel. Yrnepon u 8 bubnmorexa [IOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHUH ¥ X COCAUHCHHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S
. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuotexa [JOK
3.2 BaxkHelne MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
41 BemecTsa 1 maTepuansl B KU3HU 3 bubmmoteka [IOK
' 4eJ0BeKa https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ne KosaunyecTBo duekTpoHHbIe (UN(pPOBbLIE )
n/n Tema Ypora 4acoB o0pa3oBaTejibHbIE PeCypPChI
1 [Ipenmer xumuu. Ponb xumMuu B )U3HU yenoBeka. Tena u BemecTBa 1 bubmmorera LOK
https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 brbmmorexa LTOK
https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas padborta Ne 1 «IIpaBuiia paGoThl B 1a0OPATOPUH B MIPUEMBI 1 bubnuotexa [HOK
oOpariieHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
. bubnuoreka IIOK
4 UucTteie BemecTBa u cMecu. CiocoObl pa3ziesieHus: cMecei 1 https://m.e dsogru /F0d26¢a
5 [Ipaktrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpuMepe OUUCTKH 1 bubnuotexa [HOK
IIOBapEHHOM COIM)» https://m.edsoo.ru/ff0d28c8
bubnmnoreka [JOK
6 ATOMEI H MOIICKY I 1 https://m.edsogru/fdeZaBC
7 XUMUYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XMMHUECKUX 3JIEMEHTOB 1 brbmmorexa LTOK
https://m.edsoo.ru/ff0d2be8
8 IIpocTeie U ClI0KHBIE BEIIECTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H MOCTOSIHCTBA COCTaBa BEIeCTB. XUMUYecKas (opMyIa. 1 bubnuotexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsI Macca 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XMMAYECKOTO AJIEMEHTa B COSAMHEHUH 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Moisib. Mousipaast Mmacca Egg?;;fg;gg}:f 0d5230

14 Ouznyeckue U XUMHUYECKHE BJICHUS. XUMHUUECKas PeaKIus bubmmorexa LIOK
https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky u ycinoBus MPOTEKAHUS XUMUYECKUX PEAKLUN bubmmorexa LHOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS bubmmorera LHOK
https://m.edsoo.ru/ff0d3b88

17 Brruucnenust koamdecTBa, MacChl BEIIECTBA 110 YPABHEHUSM XUMUYECKUX bubnnoreka [HOK
peaxkumi https://m.eds00.ru/ff0d5708

18 Kiaccudukanms XuMHuIecKuX peakiui (CoOeAMHEHUs, Pa3I0KEHNUS, bubnuorexa [HOK
3aMeIIeHHs, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JIomoHOCOB — yuéHbIi-3HIIMKIO0NIEAUCT. O0001IeHNE U bubnnorexka HOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d40c4

20 KonrtponsHas pabora no reme «BemiecTBa 1 XUMHUECKHE PEAKITHN» brbmmorexa LTOK
https://m.edso0.ru/ff0d4290

91 Boznyx — cmechk razoB. CocraB Bo3ayxa. Kuciopoa — a5eMeHT u mpocToe bubnmnoreka [JOK
BemecTBo. O30H. https://m.edsoo.ru/ff0d448e

99 Ouznyeckue U XUMHUYECKHE CBOMCTBA KUCIOPOoa (PeaKkIluu OKHCIEHUS, bubnmnoreka [JOK
ropenue). [louarue 006 okcumax https://m.edsoo.ru/ff0d4614

93 Crioco0b! ToTy4eHHsT KUCIIOpoia B JIA0OPATOPUU U TIPOMBITINICHHOCTH. bubmuotexa [JOK
IIpumeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a

24 TemnnoBoi 3 PeKT XUMUIECKON peakIuu, TOHITHE O TEPMOXUMHUUECKOM bubnmoreka [JOK
YPaBHEHUH, DK30- U DHAOTEPMHUYECKUX PEAKLIUAX https://m.edsoo.ru/ff0d4790

o5 TonnuBo (Hed Tk, Yroiab U MeTaH). 3arps3HeHne BO3AyXa, CIIOCOOBI €ro bubnmoreka [JOK
MPEeNOTBPALLECHUS https://m.edsoo.ru/ff0d4c4a

26 [TpakTrueckas padota Ne 3 o teme «llomyduenue u coOupanue Kucaopoaa, bubnuotexa [JOK
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W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4ae2

27 Bonopon — anemeHT 1 npocroe Bemectso. Haxoxaenue B npupose. bubnxorexa IOK
https://m.edsoo.ru/ff0d4dd0

28 dusnueckue 1 XMMUUYECKHE CBOMCTBA Bojiopoia. [Ipumenenue Bojgopoaa. bubmmorera LOK
https://m.edsoo.ru/ff0d4dd0

29 Crioco0bl TToTy4eHHsI BOAOPO/1a B TaOOpaTOpUn bromorexa LIOK
https://m.edsoo.ru/ff0d4dd0

30 KonTpomnbHas paboTa 3a iepBoe moayroue

31 [TonsiTHe 0 KUCIOTAX U COJAX bubmmorexa LIOK
https://m.edso0.ru/ff0d50d2

32 [IpakTuueckas padora Ne 4 o reme «lloiayuenue u cobupanue BoJoposa, bubnuoreka [JOK
WU3YyYEHHUE €TI0 CBOMCTB) https://m.edsoo.ru/ff0d4f42
33 MomnsipHslii 00bEM ra30B. 3aK0H ABOTaIPO ﬁg{i?;;fg;grou/}:m 4542

34 Brruncnenus o0bEMa, KOJIMUecTBa BEIIECTBA ra3a MO €ro U3BECTHOMY bubnnoreka [HOK
KOJIMYECTBY BEIIECTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0

35 Beruuciienust 06bEMOB ra3oB [0 YPaBHEHHMIO PEAKIIMM HAa OCHOBE 3aKOHA bu6mmoreka [JOK
00BEMHBIX OTHOILIEHUH Ta30B https://m.edsoo.ru/ff0d5708

36 dusznuecKkue U XMMUYECKHE CBOWCTBA BObI bubnuorexa LOK
https://m.edsoo.ru/ff0d587a

. bubmuorexa [JOK
37 CoctaB ocHoBanwii. [TonsiTre 06 HHAMKAaTOpaxX https://m.e dso:fru /ff0d5962

38 Bona xak pactBopurens. HachllieHHbIE M1 HEHACBIILIEHHBIE PACTBOPHI. bubnmnorexka HOK
MaccoBas 10J14 BellleCTBa B pacTBOpe https://m.edsoo.ru/ff0d5b40

39 [TpakTrueckas padota Ne 5 o teme «IIpuroroBieHue pacTBOpoB C bubnmoreka [JOK
ONpeAeIEHHON MacCOBOM JI0JIE€H PACTBOPEHHOTO BEUIECTBAY https://m.edsoo.ru/ff0d5eba

40 KonTponbnas pabora no teme «Kucnopoa. Bonopoz. Boga» bubmorexa LIOK

https://m.edsoo.ru/ff0d6342
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bu6nuoreka [IOK

41 Oxkcupl: cocTaB, KiIacCU(UKAIUS , HOMCHKIIATYpa. https://m.edsoo.ru/ff0d664e
4 [TonydyeHue 1 XuMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnmoreka [JOK
aM(}OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
43 OcHoBaHus: cOCTaB, KJIacCU(UKAIKSA , HOMEHKJIATypa. bubmmorera LOK
https://m.edsoo.ru/ff0d67ca
44 [TonydyeHue nu XuMHUYECKHE CBOMCTBA OCHOBAHU I bubmmorera LOK
https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocrtas, kinaccudukaius , HOMEHKIATYpa. bubmorexa [JOK
https://m.edsoo.ru/ffOdfee2
46 [TonydyeHnue u XuMHUYECKUE CBOMCTBA KUCIOT bubmmorexa LOK
https://m.edsoo.ru/ffOdfee2
47 Conu (cpenHue): HOMEHKIATYpa, COCOOBI MOTYYEHUS, XUMHUYECKHE bubnnoreka [HOK
CBOICTBa https://m.edsoo.ru/00ad9474
48 [IpakTuueckas padora Ne 6. Pemienue skcnepuMeHTaIbHBIX 33Ja4 10 TEME bubnmnorexka HOK
«OCHOBHBIE KJIACChl HEOPIraHUYECKHUX COCIUHEHUID) https://m.edsoo.ru/00ad9b7c
49 I'enernueckas cBSA3b MEXAY KJacCaMHU HEOPTaHUUECKUX COCIUHEHUH brbmmorexa LTOK
https://m.edsoo.ru/00ad9a50
50 O00011IeHIE U CUCTEMATH3aIIU 3HAHUI E;I[?snlpllr?:;(si)?r(ag 0ad9ch?
51 KonTponbHas padota no teme "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubnmnorexka HOK
coequHeHun" https://m.edsoo.ru/00ad9ela
59 [IepBble NONBITKY KIIACCU(PUKALUU XUMUYECKUX 31€eMEHTOB. [loHsATHE O bubmuoreka [JOK
rpyImnax CXOIHbIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
53 [Iepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XUMUYECKUX bu6mmoreka [JOK
anemenToB JI. 1. Menaeneera https://m.edsoo.ru/00ada52¢
54 Ileprosl, TpynIbl, MOATPYIIIEL. bubmmoreka LTOK

https://m.edsoo.ru/00ada52c¢
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bu6nuoreka [IOK

55 C .C .U
TpoeHue aToMOB. CocTaB aTOMHBIX sziep. M3oTombl https://m.edsoo.ru/00ada34?
CtpoeHue 2JIeKTPOHHBIX 000104€K aTOMOB 31eMeHTOB [leproanueckoit bubnmoreka [JOK
56
cucteMmsl [. 1. MenaeneeBa https://m.edsoo.ru/00ada6bc
57 XapakTepUCTUKA XMMUYECKOTr'0 3JIEMEHTA 110 €T0 II0JIOKEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada824
58 3nauenue [lepuoanyeckoro 3akoHa aJist pa3BUTHUS HAyKu U ipakTtuku. [1. . bubmuorexa [JOK
MenpeneeB — y4€HbIU, MT€1aror U rpaKjaHuH https://m.edsoo.ru/00ada96e
59 DHEKTPOOTPHULIATEIHHOCTE ATOMOB XUMHUYECKUX DJIEMEHTOB bubnnorexa LIOK
poOTPHI https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
60 n
OHHAT XUMIACCKA CBASH https://m.edsoo.ru/00adac34
61 KoBanenTHas nonsipHasgs XHMHYECKas CBA3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab8
62 KoBanenTHas HenoysipHass XMMHYECKas CBA3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
63 C
TCHCHb OKMCICHHA https://m.edsoo.ru/00adae28
64 OKMCITNTEIIFHO-BOCCTAHOBUTEIbHEIC peaKIIMH bubmorexa HOK
peaxi https://m.edsoo.ru/00adb076
65 OKxuCIINTENIN H BOCCTAaHOBUTEIIN bubmmorexa HOK
https://m.edsoo.ru/00adb076
bubnuoreka [IOK
66 n
TOTOBAs KOHTPOIIbHAs PaboTa https://m.edsoo.ru/00adb486
b K
67 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allus 3HAHUH h::g?;j%?:g;gﬁ 100adb33c
68 PesepBHEIT ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHMA bubmmorexa [JOK

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
9 KIIACC
JyekTpoHHLIE (HU(POBLIE
Ne ni/m Tema Ypoka KoimuecTBo P (ungpp )
o0pa3oBaTejibHbIE PeCypPChI
4acoB
1 [Tepnoanueckuit 3akoH. [lepuonnueckas cucTeMa XMMHUYECKUX 1 bubnnorexka HOK
snemenToB 1. Y. MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX IEMEHTOB 1 bubnuoreka [JOK
IIEPBBIX TPEX MEPUOOB https://m.edsoo.ru/00adb6h6
3 Kiaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIECTB 1 bubnnorexa LIOK
P p B https://m.edsoo.ru/00adb7e2
4 Buasl XUMHAYECKON CBI3U U THIIBI KPUCTAUIHYECKUX PELIETOK 1 bubmmorexa LOK
P p https://m.edsoo.ru/00adbac6
5 KonTponbHas pabora no teme «I[loBTopenue u yriayOneHue 3HaHUN 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukamms XuMHIeCKuX peakilfil Mo pa3IudHbIM MPU3HAKAM 1 bubnnorexa LIOK
P P P https://m.edsoo.ru/00adbcb0
7 [loHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTE€HHBIX U 1 bu6nuoreka [IOK
TFeTEPOre€HHBIX PEAKIMIX https://m.edsoo.ru/00adbe9a
[TonsiTrie 0 XuMUYEeCKOM paBHOBecHU. DaKTOPHI, BIUSIONINE HA
8 CKOPOCTh XMMHYECKOH PEAKIIMU U IT0J0KEHNE XUMHUYECKOTO 1 bubmorexa HOK
P P https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE PEAKIINHT 1 bubmmorexa TIOK
p https://m.edsoo.ru/00adcade
10 Teopus snexkTpouTHUecKoi quccoranuu. CUIbHBIE U clla0bie 1 but6mmoreka [IOK

SJICKTPOJINUTBI

https://m.edsoo.ru/00adcd68
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bu6nuoreka [IOK

1 Horitbie ypaBHEHILA peaxiiin https://m.edsoo.ru/00add448

12 XHUMHYECKUE CBOMCTBA KMCIIOT U OCHOBAHHM B CBETE IIPEICTABICHUI 00 bu6nuoreka [IOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOWMCTBA COJICH B CBETE MPEACTABICHUN 00 bubanoreka HOK
ANEKTPOJIUTAYECKON AUCCOLUALINHI https://m.edsoo.ru/00add8b2

14 [TonsTue o0 ruApoOU3€E Coen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4

. bubnuorexa [HOK
15 O06001IeHne U cucTeMaTU3alus 3HAaHUK https://m.e dsogru 100addd12

bubnnorexka HOK
16 [IpakTryeckast pabora Ne 1. «Pemnienne s3KkCriepuMEHTAIBHBIX 32149 https://m.e dsogru /00addbfa

17 KoHnTponpHas padoTa 1o Teme «IJIeKTPOTUTHYECKAS JUCCOITUAITHS. bubnuorexa [HOK
XHWMHUYECKUE PEAKLIUN B PACTBOPAX ) https://m.edsoo.ru/00addecO

18 OO01mas xapakTepuCTHKA raJloreHoB. XMMUYECKHE CBOMCTBA Ha IPUMEpE bubnmnoreka [HOK
XJopa https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. CossHast KUCIIOTa, XMMUUYECKHAE CBOMCTBA, NOJIyUYEHHE, bubnmnorexka [HOK
IIPUMEHEHHUE https://m.edsoo.ru/00ade104

20 [Ipaktrueckas padota Ne 2 o teme «IlomydeHue constHONU KUCIIOTHI, bubmuorexa [JOK
M3y4EHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348

21 Bbruncnenus no ypaBHeHUSIM XUMHUECKUX PEAKLUH, €CIIU OJIUH U3 bubmuoreka [JOK
peareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488
22 OO6mas xapakrepucTuka 31eMeHToB VIA-rpymnmst E;ISSH/I;I;T:;(;ES/I; 0ade64a

93 AnnotponHsle Moaudukanuu cepsl. Haxoxaenue cepsl 1 e€ bubmmoreka [JOK
COCIMHEHUH B IpUpoe. XMMUYECKUE CBOMCTBA CEPBI. https://m.edsoo.ru/00ade64a

24 CepoBoniopoi, ctpoeHue, GU3nIecKue 1 XUMUYECKHE CBOMCTBA bubnuorexa LOK

https://m.edso0.ru/00ade802
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Oxcunpl cepol. CepHast KHCTIOTa, (pU3MYECKUE U XUMUYECKHE CBOMCTBA,

bu6nuoreka [IOK

25
MIPUMEHEHHUE https://m.edsoo.ru/00adea28
XVUMUYECKUE PEaKIInH, JIKAIIUE B OCHOBE TPOMBIIIIICHHOTO CII0c00a
26 MOJIYYSHUS] CEPHOU KUCIIOThI. XMMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIeH bubmmorexa [JOK
i P ' P 256 https://m.edsoo.ru/00adec8a
CpeIlbl COeTMHCHUSIMU CEPHI.
27 Brprunciienne MaccoBoil 101 BBIXOAA IPOAYKTA PEAKLIMU bubmmorexa LTOK
A A8 TIPOAyIcTa peatt https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepucTUKa 3J1eMeHTOB V A-rpymiibl. A30T, bubnnoreka HOK
pacnpocTpaHeHue B IpUpoJe, pU3ndecKre 1 XUMHUISCKHUE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AMMHUak, ero ¢puznuecKue 1 XMuMUYEeCKUEe CBOMCTBA, MOTYYCHHE U bubnnoreka IIOK
MIPUMEHEHHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme «[lonydeHne amMmmuaka, U3y4cHHE bubnuotexa [HOK
30 .
€ro CBOMCTB» https://m.edsoo.ru/00adf180
31 KonTponbhas paboTa 3a nepBoe noxyrojue
32 A3oTHas KUCI0Ta, €€ (PU3MUecKre U XUMUYECKUE CBOWCTBA bubmorexa LOK
’ https://m.eds00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE MUHEPATbHBIX
33 noOpeHuil. XUMHUYEeCKOe 3arpsi3HEHUE OKPYKaIoIIel cpebl brbmmorexa LTOK
YAODP ' P Pyx P https://m.edso0.ru/00adf518
COETMHEHUSIMU a30Ta.
34 ®dochop. Oxcua pochopa (V) u pochopnas kuciora, puzndeckue u bubmuotexa [JOK
XUMUYECKHE CBOUCTBA, ITOTy4YEHUE https://m.eds00.ru/00adf68a
35 Hcnonws3oBanne GpocdaToB B KAYECTBE MUHEPATHHBIX yI0OPEHUM. bubnmnoreka [JOK
3arpsi3HeHue NpupoHON cpebl pochaTamu. https://m.edsoo.ru/00adfc20
36 Yrnepon, pacnpocTpaHeHue B MPUPOJE , GU3MUECKUE U XUMUYECKUE bu6moreka [JOK
CBOMCTBA. https://m.edsoo.ru/00adfd9c
37 Oxkcuppl yriaeposa, ux pusndyeckue 1 XMMHUYeCKHUe CBOMCTBaA. bu6mmoreka [JOK
DKoornyeckre mpoodIeMbl, CB3aHHbIC ¢ OKCUaIoM yriaepona (1V) https://m.edsoo.ru/00adfebe
38 YroapHas KUCIIOTa B €€ COJTN bubmmoreka [JOK
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https://m.edsoo0.ru/00ae006¢c

39 [Tpaktudeckas padora Ne 4 mo Teme "llonydeHune yriekuciaoro rasa. bubnmoreka [JOK
KauecTBenHas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
40 [lepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK O bubnunoreka [JOK
COEMHEHUSX YIIIEPOoIa https://m.edsoo.ru/00ae054e
41 Kpemuunii u ero coequHeHus bubmmorexa LIOK
P A https://m.edsoo.ru/00ae080a
42 [TpakTrueckas padota Ne 5. Penenue skcriepuMeHTaNbHBIX 33/1a4 110 bubanoreka HOK
TeMe «Bakuelinine HeMeTaluIbl U UX COCIUHEHU S https://m.edsoo.ru/00ae0bf2
43 Kontponbnas pabota Nel no Teme «BaxHeiiiine HeMeTamuibl U UX bubnuotexa [HOK
COETUHEHU S https://m.edsoo0.ru/00ae0el8
OO0m1as XxapakTepuCTUKa XUMUUECKUX 3JIEMEHTOB — METaJIIOB.
N bu6mmoreka [IOK
44 Mertainueckas CBs3b U METAINYECKAsT KPUCTAIUIMYECKAs PEIIETKA.
- https://m.edsoo.ru/00ae103e
®dusnyecKue CBOMCTBAa METAJLIOB.
45 XUMHYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMUUECKHH s bubnnoreka HOK
HaIpsKEHUN METaJNIOB https://m.edsoo.ru/00ae1156
O6mue criocodOb! mony4deHus: MmetauioB. CriiaBel. Beruncienus no
46 ABHEHMSIM XUMHYECKUX PEAKIINi, €CIIM OJIMH U3 PEareéHTOB COJIEPKUT brbmmorexa LTOK
P P ’ P P https://m.eds00.ru/00ae1156
puMecH
47 [loHsiTHE O KOPPO3UU METAIIIOB brbmmorexa LTOK
PP ' https://m.eds00.ru/00ae1278
bu6nuoreka [IOK
48 €JI0YHBIE METAJLJIBI
i https://m.edsoo.ru/00ae14b2
49 OKcuabl ¥ THAPOKCUIBI HATPHUS U KU bubmmorexa [JOK
A P A P https://m.edso0.ru/00ae14b2
50 [IlenoyHO3eMENBHBIE METAIUTBI — KAJbIIMI U MarHui bubmmorexa [JOK
i https://m.edsoo.ru/00ae15e8
51 Baknenmme coeTMHEHNS KaTbITHS. but6mmoreka [IOK
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https://m.edsoo.ru/00ael5e8

52 O0001Ienne U cucTeEMAaTH3alNs 3HAHAHN
bu6nmmoreka [IOK
53 JKécTkocTh BOIBI M CIIOCOOBI €€ YCTpaHEHUS
A yerp https://m.eds00.ru/00ae1886
54 [TpakTudeckas padora Ne 6 mo Teme "JKECTKOCTh BOJBI M METOJIBI €€ bubanoreka HOK
ycTpaHeHus " https://m.edsoo.ru/00aelae8
bu6nmoreka [IOK
55 AmroMuHui
https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOMCTBA OKCHA U THIPOKCH/IA AITFOMUHUS bubmmorexa LOK
P a AP A https://m.edso0.ru/00aelc64
bubnnoreka IIOK
57 Keneso.
https://m.edso0.ru/00ae1d86
bubnnoreka IIOK
58 Okcupl, THAPOKCUALI 1 cou xene3a (1) u xenesa (111
a AP a (h (1) https://m.edsoo.ru/00ae35e6
59 O0001Ienne U cucTeMaTH3alns 3HAHUI
60 [TpakTiueckas pabota Ne 7. Pemienne skcriepuMeHTaNbHBIX 33124 0 bu6nuoreka [IOK
TeMe «BaxkHelnine MeTaibl U UX COSTUHEHU https://m.edsoo.ru/00ae3de8
Boruricnenus o ypaBHeHUSM XUMHUYECKUX PEaKIIid, €CIIM OJIUH U3
61 €areHTOB JaH B U30BLITKE WIN COAEPKUT IPUMeECH. Beruncienue bubmmorexa [IOK
p . a Aep p ’ https://m.eds00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOAYKTA.
62 O00011IeHNE U CUCTEMATHU3AIMS 3HAHUN
63 Hrorosasi KoHTpOJBLHas padoTa
64 BemecrBa 1 MaTepuaisl B IOBCEHEBHON KU3HU YEIOBEKA bubmmorexa TIOK
B p 8 https://m.edsoo0.ru/00ae3f50
65 XHUMHYECKOE 3arpA3HEHUE OK aroIeil cpemnl bubnnorexa LIOK
p PYIAIOTICH CPE/IbL. https://m.edso0.ru/00ae4270
bu6nuoreka [IOK
66 Ponb xumMum B perieHnn 3K0JI0rHuecKux npodiaemM

https://m.edso0.ru/00ae4270
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67 PesepBHbIil ypok. O60011ICHIE M CHCTeMaTH3alHsl 3HAHUN

68 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allus 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bu6nuoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6nmoreka [IOK
https://m.edsoo.ru/00adb33c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 knacc: yue0. ans obueodpazoBarenbHbix yupexaenuit / O.C.
["abpuensn. - 3-e uza., crpeorturt. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 kmacc: yue0. mis obmeodpazoBarenbHbiX yapexaenui / O.C.
I"abpuensH. - 3-e uzn., crpeotun. - M.: Jlpoda, 2022. - 288 c.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Brenute

1. 'abpuensu O. C., Bockoooiinukosa H. I1., fmykoBa A. B. HactonbHas
KHUTa yuurtena. Xumus. 8 ki1.: Mertoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1151 1a00paTOpHBIX OINBITOB U
npakTtudeckux padot. 8 k1. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: Ipoda, 2022.

3. lNabpuensu, O. C. Meroguueckoe nocooue k yueonuky O. C. 'aGpuensna
«Xumusy. 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensia, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 xknacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueOuuky O. C. ['abpuensina «Xumus. 8
KJ1acey : Mmetoauueckoe nocodue / JI. . AcanoBa. — M. : IIpoda, 2020

6. Xumus : TexHosiornueckue kapTol kK yueOHuky O. C. ['abpuensina «Xumus. 9
Kjacey : metonunueckoe nocodue / JI. M. Acanosa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTpobHBIE U TpoBEpOUYHbIE padoThI K yueOHuKy O. C.
lNabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u
ap. - M.: JIpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

Brenurenannsiehttp://www.chemnet.ru ['azeta « XuMusi» v calT 1Jisl yauTens
«Sl uny Ha YpOK XUMHUMN

http://him.1september.ru Enqunas komnekius [OP: [Ipenmernas komnexus
«XHUMHUSD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE
skcriepuMeHThl: xumus. Komekmusi Poccuiickoro o0mieo0pa3oBaTeasHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onummnuaaa mKoJILHUKOB 110 XUMHH.
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