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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIIET0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Y4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1o XuMuM Na€T NPEJCTaBICHUE O IENIX, OOIIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPEAEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXXHOCTH TMpeAaMeTa i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYalolerocs IO0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHUS TI100aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUSL U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUYarOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTra, KOTOpPbIM  SABJISETCS  MeJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTaHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTroMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS Y BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMHUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM PUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3YUYEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii Mup», «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIO0KEHUM, JOCTYITHBIX
00001IIeHnlT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAayKW, B MPHOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XUMUUYECKUX PEaKIIHii, B
(GbopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B Y4EOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIeIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHHsI C BELIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsSI BaKHOE
3Ha4YeHHUE MPUOOPENTU TaAKUE 1IETH, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTh OOY4YEHMs] Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIeEr0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW IS BBIPAOOTKH DKOJIIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHHS  OOIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacué€rel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3I0KEHHUsI, 3aMELICHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3jioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumoieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH MOBApEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CoctaB Boznyxa. Kucimoposn — 3ieMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune xucinopoaa. CrnocoObl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAuGUKAIIS KACIOPOoaa.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllileHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3syromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosneoOpazyronme. Homenknatypa oxcugoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukanust ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XHMHYECKHE cBoMcTBa KHCIOT. Psgan aktuBHOcTHm MetauioB H. H. bekerosa.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coneil. @u3znueckue U XUMHUYECKHE CBOMCTBA COJIEH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPKaHUsl KHUCIOPOAa B BO3AyXE, MOJIYUYECHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHUE, COOMpaHHE, pACMO3HABAHUE U U3YUYEHHUE CBOICTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJICH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METalaMu, peakiui
HEWTpanu3aluu, MOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIM, PEIIEHNE IKCIIEPUMEHTANIBHBIX 3a/1a4 [0 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMUYECKUX djeMeHToB. [loHsitHe o0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsI pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Mepruoiam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAs) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU W3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBbIE TIOHATHSA: HAYYHBIA (pakT, THUMOTE3a, TEOPHUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNEepUOJUIHOCTb, HaOIIOCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEINb, SBICHHE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsjl, BELIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKONAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KATbIIUS U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMUECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3IndHbIM MIPU3HAKaM (TI0 YUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHHUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJIb30BaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHbIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W anmasa), CJIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
PacTBOPOB BELIECTB, IIpOLECCca AUCCOLUAIIMH KUCIIOT, HIeJI0Uel U coJieil (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUe, pPEeaKIUu pa3IoKEHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUWE, mnOpuMeHeHue. JlelicTBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (001IMe KaK MpeCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(paT-HuOH.
Haxoxnenue ceppl U €€ COCNMHEHUHM B TpUPOJIe. XUMHUUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPaIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHHA. A30T, paclpOCTPaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ TMojyuyeHue, (PU3MuecKue U XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu gocdopa, Guzndyeckue u xumuueckue cporctsa. Oxeun docdopa
(V) u dochopnas xuciora, pusmuecKkue M XUMHUYECKHE CBOWCTBA, MOJIYyYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBHBIX Y100pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrimepona B mnpupoxae. OKcuasl yriepoaa, HUX (u3Mdyeckue u
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
pUMEHEHHEe. DKOJIOTHYecKue Nmpo0iieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHe M XHMHYECKHE CBOWCTBA, MOJIyYEHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: XKHMpax, OejKax, yriieBogax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKMU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUe 00pa3I0B HEOPTAHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TJIOTCHOB W WX COCAWHCHHU (BO3MOXKHO WCIOJb30BAaHUE BHICOMATEPHAJIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUUYECKHX CBOMCTB pa30aBI€HHON CEPHON KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHUi, oJlydeHHe, cOOMpanne, paclio3HaBaHUE U W3YUYEHHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEIbI0 (BO3MOMKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB), HW3Y4YCHHE MoOJieNied KpPUCTAUIMUYECKUX pEeHIEToK anmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKMCIIOTO ra3a, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMHUYECKUH  psif
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B [lepuoanyeckoil cucreme XMMHUYECKHUX
sanemeHnToB JI. 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kanus. [IpumMeHeHHue MIeIOYHBIX METAIOB M HX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



Kayiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCUJT, TUIPOKCH]I, coJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxHelune
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKAoWEel cpeapl (MpelefbHasl IOIMyCcTUMAast
KOHIIEHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B pemieHun SK0JIOrHYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeaMETHBIX CBs3€M MpU W3YyYeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIIbI,
paliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CIuiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIBI M3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MOJIE3HbBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOydYeHHsT XMUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHATBIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AIIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

[IEHHOCTHOT'O OTHOIIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAaIMEeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIAX JAEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM JesTeIbHOCTU, TOTOBHOCTU OLIEHUBATh CBOE MOBEICHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIHWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Jsl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HAHWM O  XWMHH, OCO3HAHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11ETIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, NOHMMAaHWE LEHHOCTH 3J0pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAKOLIUX 310POBBIO U )KU3HU JHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
(bopMHUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHSl, TIPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB M SBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMHuYeckas (opMylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUTIOTE3HI IO TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIMTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (DOPMY MpEACTABICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENLCKONW JEATEIbHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIMPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbIE IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUSI HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUID HOBOTO 3HAaHWS, €ro HHTEpIpeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TETIIOBOU A(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SIeKTPOHOB U
pacmnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHA;

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

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3JjeMeHTa 1o ¢dopmylie COeauHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATeTHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYECHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXKe TmpaBuiIaM oOOpalleHus C BeEIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy 00yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBSI3b, TETIOBOU A EKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmyle, XxapakTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOMME W CleNuPUIECKue XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo JJIeMeHTa Mo ¢Gopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYA0N 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OMBITOB 0 TTOJIYICHHIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon
Ne HanmenoBanue pa3jiesioB u JuiekTpoHHbIE (UG pPOBbIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMHS — BaXkHas 00J1aCTh
€CTECTBO3HAHUS U bubnnoreka IIOK
11 . 5 2
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6nuoreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20

Paznen 2. BaxxHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

21 Boznyx. Kucnopoa. Ilonstue 6 1 bubnuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
Bonopon.Ilonstue o kucinorax bubnmnorexka HOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u Ilepuoguyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHo-
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHue 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa LTOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO0mrast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no pazneny 25




Paznen 3. MeTaJUIbI M MX COeAUHEHUS

. bubnnorexa [JOK
31 Obmwe cBojicTsa MeTaIIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimre Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 3 bubmorexa LOK
' B p https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kontpoabubie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuisa paboTbl
3 B J1Ja0OpaTOPUH M MPUEMBI OOpAILCHHS C 1 1 bubmorera [JOK
patop p p https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
4 Uucteie BemecTBa U cMech. CrocoObl 1 bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «Pa3nencHue
5 cxlfljeceﬁ (Ha I/III)VIC € OYHCTKH H(f;a €HHOI 1 1 bubmmorexa [OK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBLH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XHUMHYECKHUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThic U CIIOKHBIC BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubmmoreka LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK
1 X .B
0 uMHu4deckas popmyna. BaleHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHYECKHX IJIEMEHTOB
OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHAYECKOTO JIEMEHTAa B bubmuorexa [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MomnspHas bubnnoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKrue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
15 .
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnunoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus kojmuecTBa, MacChl BEIIECTBA 10 bubnuotexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmst XuMuuecKux peakiuii
18 (coenMHEHMSI, PA3JIOKCHHIS, 3aMETIICHUS bubmorexa LIOK
P . ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0eHue u bubmmorexa [JOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Konrtponsnas padora Nel no teme «Bemecta bubmuoreka [IOK
A XUMHAYECKUE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
v X bu6mmoreka [IOK
21 Kucnopos — a51eMeHT M IPOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMHUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliMy OKUCIIEHUS], TOPEHUE) bubmmorexa LIOK
poa (peai » TP ' https://m.edsoo.ru/ff0d4614
ITousTue 00 okcugax
CriocoOblI MOJTyYeHHUsT KHCIIOpOia B
23 J1a00paTOPHUH U IIPOMBIILICHHOCTH bubmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHE KHCTopoIa
TennoBoit 3¢ PeKT XUMHUICCKON pPEaKIIHU,
24 ITOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmorexa [JOK
p yp ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
[IpakTuueckas padbora Ne 3 o Teme
25 «Ilomyuenne u coOupanue KUCIOpPoaa bubmorexa [JOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
Tonnuso (HE Tb, OJIb U MCTAaH ).
26 3ar HSHGI—EHeql:OS . a, CITocOOBI iro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
97 Bonoponx — 31meMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
)8 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 IT
o OIPITHE O KUCIOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TOTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
31 «[lonydenne u coOMpaHKe BOIOPOIA bubmorexa HOK
i onp FOpOd, https://m.eds00.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 MossipHblii 00bEM ra30B. 3aK0H ABOTAIPO bubmmorexa LIOK

https://m.edsoo.ru/ff0d542e




Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

33 rasa 1o ero U3BeCTHOMY KOJIMUYECTB bubmorexa [IOK
N Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
Brruucnenus o005EMOB ra30B 10 YpaBHEHUIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX Bubmaorexa ITOK
peart 5 https://m.edsoo.ru/ff0d5708
OTHOILIIEHUN Ta30B
35 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIbI bubnmorexa LOK
a https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. I1 §)
octaB ocHoBaHMi. [loHATHE 00 MHAMKATOPAX httos://m.edsoo.ru/ffod59e2
Bona xak pactBoputens. HachimeHnHbie 1
37 HEHAaCBIIIEHHbIE PACTBOPLL. MaccoBas 1o Bubmorexa ITOK
B p ppL a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IIpaxtrueckas padora Ne 5 mo teme
38 <d§ HFOTOBHGHE@ aCTBOPOB C OIIPEAEIIEHHON bubmmorexa [TOK
P o o P p bed https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiaccupUKaLUs, bu6nmoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(PUKAIIHS, bubmuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca




Kucnotsr: cocras, kimaccudukarnms, bubnnoreka [HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YeCKUE CBOMCTBA KUCIOT bubmmorexa [TOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpaxTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexa [HOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsI3b MEKy KllacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUI https://m.edso00.ru/00ad9a50
bubmuoreka [JOK
49 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN
B H https://m.edso00.ru/00ad9ch2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX AeMeHTOB. [loHaTue o rpynmnax bubmmorexa [TOK
' 26 https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cucTeMa XMMU4eckux 3meMeHToB 1. U bubmmorexa [OK
o https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, rpynmbl, MOATPYIIIIbI bubmorexa LHOK
PHOZEL, TPYHIHL HOAPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuotexa [JOK

30TONEI

https://m.edsoo.ru/00ada342




CTpOCHI/Ie SJICKTPOHHBIX 000J10YEK aTOMOB

bu6mmoreka [IOK
I1 I ..
95 snemeHToB llepuoauyeckoit cucrtemMsr /| https://m.edsoo.ru/00adashe
Menpeneena
XapakTepucTHKa XUMHYECKOTO 3JIEMEHTA T10
. bu6mmoreka [IOK
56 ero noyioxkeHuto B [leproaudeckoit cucteme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 a3BUTHS HayKu U npaktuku. 1. 1 bubmorera [JOK
P Ve B P . T https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, Me1aror U rpaK 1aHuH
DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnnoreka [JOK
58
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
u
59 OHHAT XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHasa noisapHas XUuMHUYeCcKas CBI3b bubmorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHast XUMUYECKAs! CBA3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenens okuceHuA https://m.edsoo.ru/00adae28
63 OKUCINTETBHO-BOCCTAHOBUTEIBHBIE PEAKIINT bubmorexa [TOK
peartt https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIU bubmmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonrtponsHast padora Ne4 o reme «CtpoeHue bubmuoreka [IOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edso0.ru/00adb486
66 PesepBHrlil ypok. O600611eH1E 1 bubnnoreka [JOK

cUCTeEMAaTH3alusd 3HaAaHNUU

https://m.edsoo.ru/00adb33c




67 PeszepBHbIil ypok. O6001IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O600611eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cUCTEeMa XMMHUYECKHUX deMeHToB . U bubmorexa LIOK
T https://m.edso0.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX bubmrorexa LIOK
PERIX TP https://m.eds00.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBA3U U THIIBI bubmmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoneHue 3HaHu 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
5 Knaccuukanus XuMU4ecKux peakiuii mo bubmuorexa [IOK
pa3TAYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU peaKIuu.
7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTE€HHBIX bubmmoreka LTOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh but6mmorekxa [IOK

XUMHYECKOU pCaKknuuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10
CuIibHBIE U CJTa0bIE SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHUsI peaKIuit buomorexa LIOK

P peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUM
12 B CBETE MpEJCTaBICHUN 00 bromorexa LIOK
p _ https://m.edsoo.ru/00add5d8
AICKTPOJUTUYECKON JUCCOIHAITIT
XUMUYECKUE CBOKCTBA COJIEN B CBETE
13 MPEACTaBICHUHN 00 AIEKTPOTUTUUECKON bubmmorexa LIOK
pest P https://m.edsoo.ru/00add8b2
JUCCOIHAITUT
14 [TonsiTe o runponuse conen bubmroreia LIOK
AP https://m.edsoo.ru/00add9d4
bubmmoreka IIOK
15 O06001IeHre U CUCTEMATU3AIIHS 3HAHUIA
B H https://m.edsoo.ru/00addd12

16 [IpakTnueckast padora Ne 1. «Pemenue bubmuoreka [IOK
AKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOIUAITUS bubmmorexa LIOK

P A HHat. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)

18 OO1m1ast XapaKTepUCTHKA TaJIOT€HOB. bu6muoreka [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK

19 XUMHUYECKHE CBOMCTBA, MOTYICHHE,

IMPUMCHCHUC

https://m.edsoo.ru/00ade104




[IpakTrueckas padota Ne 2 o Teme

20 «ITonydeHue CoNsTHOM KUCIOTHI, U3YYECHHE bubmmorexa [JOK
B y:{ ks https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX
21 €aKIUi, €CJIM OJIMH U3 PearcHTOB J1aH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
99 OO01mmas xapakTepucTuka 3J1eMeHTOB VIA- bubmmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIIT CEPHI.
23 HaxoxileHHe cepehl I/I(beé coem/IHeIf{I/H?I B bubnnorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA CEPHI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnnorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 (I)I/BI/ILIGCKI/IE " XI/II\IZI/I‘{eCKI/Ie CBOICTBa bubmorexa LOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHHUs bubmmnoreka HOK
CEPHOU KUCJIOTHI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpesibl COeIMHEHUSIMHU Cephl
97 Brraucienne MaccoBOM JOIN BBIXOJA bubnunorexa LIOK
MPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepuCTHKa 1eMEHTOB VA-
28 rpynmnsl. A30T, pacipocTpaHEeHHE B bubmuoreka [IOK
npupoje, GpuznuecKue U XuMUYeCcKue https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero Gpu3nYecKkue 1 XUMHYECKUE bubmuotexa [JOK

CBOMCTBA, IIOJIY4CHUE U IPUMECHEHUE

https://m.edsoo.ru/00adf004




[IpakTrueckas padota Ne 3 o Teme

30 «[Tomyuenne aMmmuaka, U3y4eHHe €ro bubamorexa LIOK
. I Stk https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nvIecKkue u bubnunoreka LIOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH

39 aMMOHUS B KQU€CTBE MUHEPAIIbHBIX bubmmoreka [JOK
ynoopenuit. XuMuueckoe 3arpsisHeHue https://m.edso0.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUSIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras

33 KHCJIO0Ta, (PU3NYECKHE U XUMHYECKUE bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJIy4CHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAJIBbHBIX YIOOpEHUN. 3arpsisHEHNE bubnuorexa [JOK
p . YAOOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnmnorexa [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gu3nveckue u

36 XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmmoteka IIOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCHOTA U €€ CONn Bubmmorexa [IOK

https://m.edso0.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
" bubnuoteka [JOK
38 [losnydyeHnue yriekucioro rasa.

KauecTBeHHas peaxiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027e




HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bubnnorexa LHOK
https://m.edsoo.ru/00ae054e
COEJIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coequHeHus Bubmaorexa ITOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bubnuoreka [{OK
«Baxaelne HeMeTauIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHCHHUS»

KonTponbnas pabota Ne3 mo teme
42 «BakHeime HeMeTallIbl U UX bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCIUHCHHMS
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX

43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubmuoreka [JOK
CBA3b U METAJUINYECKAs KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUH Pl HAIPSKEHUM bubmorexa LOK

https://m.edso00.ru/00ae1156
METAJLJIOB
OO6mme crmocoOb! MOTYyYEHUsT METaJIOB.

45 CrmutaBsl. BerunciieHHsI 0 ypaBHEHUSIM bu6muoreka [JOK
XMMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edso0.ru/00ael1156
pEareHToB COJAEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmorexa [TOK

https://m.edso0.ru/00ae1278
but6mmorekxa [IOK

47 IHesmoumtre MeTanet https://m.edsoo.ru/00ae14b2

but6mmoreka [IOK

48 Oxcuapl U TUIPOKCHUIBI HATPUS U Kallus

https://m.edsoo.ru/00ael4bh2




Illenoyno3eMenbHBIC METAJIIbI — KAJIBIUN U bubmuorexa [IOK
49 .
Mar"um https://m.edsoo.ru/00ael15e8
50 Baxkueiiiine coefMHEHNS KAIbIIH bubnnorexa LHOK
a t https://m.edsoo.ru/00ael15e8
51 O000111eHIE U CUCTEMATHU3aIUs 3HAHUH
bubnunoreka LIOK
52 Ké Obl eé e
CTKOCTD BOJBL H CHOCODRI €€ YCTPAHCHHA https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "XEcTKOCTh BOABLI U METOMBI €6 bu6morexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bubnunoreka LIOK
54 Ao I
MU https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U Bbu6mmoteka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 Keneso
https://m.edso00.ru/00ae1d86
57 Oxcupl, TuIpOKCU B U conn kenesa (1) u bubnmnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHE U CUCTEMATH3aIlUs 3HAHUI
[IpakTnueckas padbora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmmorexa TIOK
P . https://m.edso0.ru/00ae3de8
«Ba)kHeIne MeTaIIbl 1 KX COEIUHEHUSI»
BerurcieHus mo ypaBHEHUSIM XHMHYECKHAX
€aKI1M, eCIIM OJUH 13 PEarcHTOB JIaH B
60 fI36LITKe WU CONlE )I(I/ITI:'I AMECH bubnnorexa LOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrumncieHusa MaccoBOil TOIH BEIXOIA
MPOJYKTa PEaKiuu
61 O00011IeHIE U CUCTEMATH3aIUs 3HAHUH




KontponbHas padota Ne4 o teme

62 «Baxuelnime MeTaibl U UX COCIUHEHUS)Y !
63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubnmoreka [JOK
YKU3HH YEJI0BEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnmnoreka HOK
Cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuu B pelieHUH 3KOJIOTUUECKUX 1 bubnnorexa [JOK
npoOiem https://m.eds00.ru/00ae4270
66 PesepBHbIit ypok. O6o6iueHI/Ie u 1 Bbu6mmoteka LJOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
OBHLIEE KOJIMYECTBO YACOB I10 68
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