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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanpHO pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuMHUA» B
oOpasoBaTeabHbIX opranusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATELHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTpAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PYHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSTEIbHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOr0 YpOBHS:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMpeICTaBICHUNA 00 ANEKTPOJUTHYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJIHSASI PYHKITUU OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5—7
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JeATEeIIbHOCTH Y€JIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH KYJIbTYpPhI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YUYCHHUU BEIECTB M XUMUYECKUX PEaKiuil, B
(GbopMUPOBAHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHUI U UX MPUMEHEHUH B yU4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0€e3011acHOro 0OpaleHtsl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3HaYeHHUE MPUOOPEN TaKUE I, KaK:

— (GOpPMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
O0y4arommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpY’KaIoIlIer0 MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOyJeHus.

Oo111ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero odpa3zoBanus, cocrasisier 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 XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKA. XUMHS B CHCTEME HAYK.
Tena wm BemiectBa. du3nMueckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUECKas Peakus U €€ MPU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIIECTB. XMMHUUECKHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJACHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUI, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB pA3JENCHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNE OYUCTKH MOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEICHMSI  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapOCTEePIKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — ainemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Mueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIy4eHHUs] Kuciopoda B JabopaTOpud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCI0opoaa.



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

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenkinarypa kuciaor. @usznyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TonmydyeHue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (moxkapa), 03HaKOMJICHHE C 00pa31iaMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HaBaHHE M U3YYCHUE CBOWMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoa ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, ucciaegoBaHWEe OCOOCHHOCTEH pacTBOPEHMS BEIIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeTaUlaMH (HAaTpueM u
KaJIbllue€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEJOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHUE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEUTpaNIU3alUy, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiilne KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKasl CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popms [lepuoanyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuoabl W TpyIIIbL.
PU3NYECKNN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

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

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mescnpeomemmnoie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3€M MpPU W3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4epe3 HKCMOJIb30BaHHE KaK OOIHUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [UKJIA.



OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaus, TMNepUOJUIHOCTb, HaOIIOACHNUE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJINI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIMYMHBI, €IUHHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaiysa XuMAYeCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
¥ COCTaBy YYAacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(dekrty, 1o
WU3MEHEHUIO CTENEHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIUi ¢  HCIOJb30BAaHHEM  METO]Ia
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CIOBUS MPOTEKAHUS PEaKIUi HIOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEIOBAHHUE DIIEKTPOIPOBOJHOCTU
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMH KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKKM TNPOTEKAHMs] peakuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalkKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OMNbBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pPEeaKIUu pa3lIoKEeHUs,
COCMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XusopoBojopox. ConsiHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesiOBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE, (PU3HUECKHE U
XUMHYeCKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JIEKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KUCHOThl. [IpumeHeHue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(ar-HoH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TpUpOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3MYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHNE OKPYIKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu Gocdopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas kucimora, GU3NUECKUE U XUMHYECCKUE CBOWCTBA, IMOJYYCHHE.
Hcnonp3oBanue ¢pocdaToB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHToB [VA-rpynnbl. OcoOO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUe B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yrimepona B mnpupoxae. Okcuasl yriepona, UX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBICE OpPraHuW3Mbl, [OJy4CHUE U
IPUMEHEHUE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJIBHOTO MOTEIUICHUSI KJIMMaTa, NMapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTAa U €€ COJM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBoJax — U X
poJiMi B JKM3HU YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHnenne. CoequHeHus KpeMHus B pupoje. O61ue npeicTaBiaeHust 00 OKCUae
kpemuus (IV) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IEMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAU€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M HX COEIMHEHHMI (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca O0YIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3yYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UxX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYEHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEAKIUA HA HOH aMMOHHUS U
dochaT-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOMCTB YIVIEKMCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHelllne HeMEeTaIbl U X
COCTUHEHUSD).

MeTaJiibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nosioxkeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounbie MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuabl u
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHWe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHblE META/UIBl MarHMM W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B mpupojie. Puznueckue U XUMHUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. Duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. PuU3NYECKUE H
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcuabl u cou xenesa (11) u sxenesa
(IIT), ux cocrap, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METALIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTATOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HA MOHBI: MaTHUS, KaJIbIUs, ATFOMUHUS, IMHKa, kene3a (II)
u xenesa (II), menu (II), HaOmromeHNME M omMHMCaHUE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJoBaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7ay Mo Teme «BaxHelue
METAJIJIbI K KX COECIUHEHHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKM3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarouieh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHnn SK0JIOrHYeCKUX
npooieMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiloB MaTepuaoB (CTEKJIO, CIJIaBbl METAIOB, MOJUMEPHbBIS
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKAIMs, TEePUOAUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOIIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTh, KPUCTAJTHUECKast
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOJIbI, MTOJIE3HBIE
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OMbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOI'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpax/aaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKIMYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
¥ B3aMMOIIOMOIIY B TIPOIIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKH CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY I TIOHUMAaHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aMMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIMMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH()DOPMAMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMO0OOpa3oBaHWIO, MPOEKTHOM U HCCIENOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpya pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaMm TPYI0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEIHOM NpOo(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU LIETIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTE C BEMIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI 11O TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMU M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJIoIaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIe METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO KCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 3a]1aBaTh BOIPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU MPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH P PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIM  QJITOPUTM  JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0 HOBOIO  3HAHUS, €ro HUHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyIa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peaKlus, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumy,
AJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIIEeCTBa
(porieHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIca Ilepunomnnueckoro 3akonHa JI. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHAa ABOTaJIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTeMa XuMmuYeckux diemeHToB J[. U
MeHneneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIINA;

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

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »djeMeHTa Mo (opMyse COEIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKON pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTCILHOMN EATETLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, KiacCUu(UKaINIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0U U 1a00paTOPHBIM
o0opyZ0oBaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Bogopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP HEKT
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(OTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEACIbHO JIONMYCTUMas KOHIEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUSA (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OIKCHIBATH U XapaKTepU30BaATh
Tabnuuynyo Gopmy Ilepuogmyeckoid CUCTEMBI XHUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUHN B Mpeenax MajblX MNEPUOJIOB U
[NIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
pUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUS JICKTPOHHOTO OajaHca dTUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJII0O XHMHYECKOrOo JjieMeHTa 1o ¢GopMyJsie COSAUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOpHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIMSIMH TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucliioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEPAIIMK MBICIIUTEIBHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISBICHUE IIPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakimii, E€CTECTBEHHO-HAYYHbIC METO/ABl IO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6mmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bub6nuorexa [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
5 Bognopon.Ilonsrue o g | bubnuorexa [JOK
' KHCJIOTax U COJAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 5 1 I bubmuorexa [IOK
' 00 OCHOBaHMSX https://m.edsoo.ru/7f41837c¢
OCHOBHBIE KJIaCCBhI
bu6mmoreka [JOK
24 HEOPraHUYECKHUX 11 1 1
. https://m.edsoo.ru/7f41837¢
COEIMHEHU M
Hroro no pazneny 30




Pa3znea 3. [lepuoguueckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpgesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuuu

3.1

3.2

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XHMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue
aroma

XumMuyeckas CBA3b.
OKHUCIMTEIIHLHO-
BOCCTAHOBUTEIbLHBIE
peaKIuu

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

12

18

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 6 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoimuecTBo DJIEeKTPOHHbBIE
4acoB ugposBbie
Ne i/m Tema ypoka i pp
o0pa3oBaTe/ibHbIE
Bcero
pecypcsbl
bu6mmoreka [IOK
1 [Ipenmer xumuu. Ponb xumMuu B )Ku3HU yenoBeka. Tena u BemecTsa 1
https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢
3 [IpakTuueckas pabora Ne 1 «IIpaBuna paGoThl B 1a0OpaTOPUU U IPUEMBI | bubnuorexa [JOK
oOpariieHus1 ¢ 1Tab0paTOPHBIM 000PYIOBAHUEM https://m.edsoo.ru/ff0d23dc
4 Uuctele BemecTBa U cMecu. CrocoObl pa3ienieHus cMeceit 1 bubmmorexa [OK
B ' pasit https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYNCTKU | bubnuotexa [JOK
MTOBapEHHOM COJH)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATto oJe 1
TOMEL H MOICRYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI) XUMHUYECKHUX DJIEMEHTOB 1 bubmmorexa [OK
' https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U C0XKHBIE BELIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
YVAPHOE ¥4 https://m.edsoo.ru/ff0d2d50
10 3aKoH MOCTOSIHCTBA COCTaBa BellecTB. XuUMuueckas ¢popmyna. BaneHTHOCTh | bubnmoreka [JOK

aTOMOB XMUMHYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae




bu6mmoreka [IOK

11 OtHocuTtenbHas atToMHasi Mmacca. OTHOCUTENIbHAS MOJIEKYJISIpHAsI Macca hitps-//m.cdsoo.ru/f0d323c

12 MaccoBast 70JIs1 XUMHYECKOTO DJICMEHTA B COEIUHCHUU buGnnorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosb. Mousipaas Macca Etlffj;j;f;(;ggifo 45230

14 Ou3nyeckue U XUMHUYECKHE SBIECHUS. XUMHUECKas PeaKius bubmmorexa LOK
https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky U yciaoBUS MPOTEKAHUSI XUMHUYECKUX PEaKIIHii bubmmorexa [IOK
https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0d3b88

7 Brruncnenus konm4yecTBa, Macchl BEIECTBA 110 YPAaBHEHUSAM XUMUYECKUX bubnnoreka [JOK
peakuui https://m.edsoo.ru/ff0d5708

13 Knaccudukanms XuMuueckux peakiuii (CoeIMHEHUs, Pa3I0KEHNUs, bubnuoteka [JOK
3aMeIIeHHS, OOMeHa) https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yuéHbIi-3HIIMKIO0TIEAUCT. OOG00IIeHNE U bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d40c4

bubnmnoreka [JOK
20 KonTponbnas padora Nel no teme «BemiecTBa 1 XUMHUUECKHE PEAKIIUN https://m.edsogru/ £10d4290

o1 Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u npocroe bubnmoreka [JOK
Benrectso. O30H https://m.edsoo.ru/ff0d448e

” Ou3nyeckue U XUMUYECKHE CBOMCTBA KUCIOPOa (PeaKkIluu OKHCIECHUS, bubnuorexa [JOK
ropenue). [lonarue 06 okcumax https://m.edsoo.ru/ff0d4614

3 Crioco0bI TTOTy4eHHsT KUCIIOpOoia B JTa0OPaTOPUHU U IPOMBITIUICHHOCTH. bubnmoreka [JOK
[IpumeHeHne kucnopoaa https://m.edsoo.ru/ff0d497a

24 TemnmoBoii 3¢ (HeKT XUMUIECKOH peaKIyu, MOHITHE O TEPMOXUMHUIECKOM bubnmoreka [JOK

YpaBHEHUHU, IK30- U SHAOTEPMUUYECKUX PEaKLIUIX

https://m.edsoo.ru/ff0d4790




TommuBo (HedTh, yronb U MeTaH). 3arps3HeHHE BO3IyXa, CIIOCOOBI €ro

bu6mmoreka [IOK

25 IPEAOTBPAILCHUS https://m.edsoo.ru/ff0d4c4a

26 [IpakTrueckas padota Ne 3 o reme «llonydueHue u coOupanue Kuciaopoaa, bubmmoreka [JOK
H3yYE€HHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2

27 Bonopoa — snemeHT u npocroe BeecTBo. HaxoxaeHue B npupoje buGnnorexa LIOK
https://m.edsoo.ru/ff0d4dd0

28 dusnyueckne 1 XUMUYECKHE CBOMCTBa Bojopoaa. [IpuMenenne Bogopoaa bubmmorexa [OK
https://m.edsoo.ru/ff0d4dd0

bubnnoreka [JOK
29 Honsrue o kuenoTax u comsix https://m.edsogru/fdeSOdZ
30 CriocoOsI motyueHus: BOAOPoa B 1aboparopuu EEE:?;?::?;ESEOMMO

31 [Ipaktuueckas padora Ne 4 o reme «llomydyenue u cobupanue Bogopoa, bubnnoreka [JOK
U3Yy4YEHUE €ro CBOMCTB) https://m.edsoo.ru/ff0d4f42
32 MomnsipHblil 00BEM ra3oB. 3ak0oH ABOTapoO E;f:j;;fj;gg};o 45476

3 Brruncnenus o0bEMa, KOTMUECTBA BEIIECTBA ra3a MO €ro U3BECTHOMY bubnuoteka [JOK
KOJINYECTBY BEIIECTBA WU 00bEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenust 00bEMOB ra30B M0 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA bubnuotexa [JOK
00BEMHBIX OTHOIIICHHH ra30B https://m.edsoo.ru/ff0d5708

35 du3nyeckre 1 XUMHUUECKHE CBOMCTBA BOJEI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubnuorexa [JOK
36 CocraB ocHoBanuil. [Tonsitue 06 nHIUKATOpaX https://m.edsocL).Iru/fde59e2

37 Bona xak pactBoputens. HackieHHbIE M HEHACHIIIIEHHBIE PACTBOPHI. bubnmoreka [JOK
MaccoBas 10151 BEIIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

13 [TpakTuueckas padora Ne 5 mo Teme «[IpuroroBieHmne pacTBOPOB ¢ bubnmoreka [JOK

onpeAeIEHHON MacCOBOM J10JI€M PaCTBOPEHHOTO BEILIECTBA»

https://m.edsoo.ru/ff0d5eba




bu6mmoreka [IOK

39 KonTponbnas padora Ne2 mo teme «Kucnopon. Bomopoa. Boga» hitps/m.cdsoo.ru/fi0d6342
40 Oxcunsl: cocTaB, KiacCUpUKAIMs, HOMEHKIIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
41 [Tonmy4yeHne 1 XUMHUECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubnunoreka [HOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIHSI, HOMCHKJIATypa bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XMMHUYECKHE CBOMCTBA OCHOBAaHUI bubmmorexa LOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kiaccudukaius, HOMEHKIATypa bubmorexa LHOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [OK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOTYyYeHUsI, XUMUYECKHE bubnuoteka [JOK
CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTrueckas padota Ne 6. Perenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUUECKUX COSAMHEHUI https://m.edsoo.ru/00ad9b7c
48 I'eneTnveckas CBSI3b MEXKIYy KJIaCCaMH HEOPTAaHUYECKUX COCTMHEHUM bubmmorexa [TOK
https://m.edsoo.ru/00ad9a50
. bubnmoreka [JOK
49 O06001enre 1 cucTeMaTr3aIs 3HaHUIA https://m.edso:)l.ru/OOad9cb2
50 Kontponbras padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAHMUECKUX bubnmoreka [JOK
coequHeHun" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCH(PUKAIIUN XUMUYECKUX AJIeMEHTOB. [loHsATHE O bubnuorexa [JOK
rpymnmnax CXogHbIX DJIEMEHTOB https://m.edsoo.ru/00ad9ffa
50 [Tepuonnueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX 3JIEMEHTOB bu6mmoreka [IOK

. . MenneneeBa

https://m.edsoo.ru/00ada52c




bu6mmoreka [IOK

53 Ilepuonapsl, TpyIIIbI, TOATPYIIILI
PHOA pyl APy https://m.edsoo.ru/00ada52c
b K
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnsl nommorexa 110
https://m.edsoo.ru/00ada342
55 CrtpoeHue 3IeKTPOHHBIX 000JI0YeK aTOMOB 311eMeHTOB [leproanueckoit bubnuoreka [IOK
cuctemsl [[. 1. MenaeneeBa https://m.edsoo.ru/00ada6be
56 XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA M0 €T0 MOJI0KEHUIO B bu6mmoreka [IOK
[Tepuonuueckoii cucreme JI. 1. Menaeneena https://m.edsoo.ru/00ada824
57 3nauenue [lepuoguueckoro 3akoHa sl pa3BUTHs HAyKU U npakTuku. 1. W. bu6mmoreka [IOK
MeneneeB — y4€HbIU, IEAAror U rpakJlaHuH https://m.edsoo.ru/00ada96e
58 DIIEKTPOOTPHULIATEIHHOCTh AaTOMOB XUMHUYECKUX DIIEMEHTOB bubmmorexa LHOK
poOTp https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumudeckas CBsI3b
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBanieHTHas nosnsipHast XUMUYECKasi CBSI3b
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBasieHTHast HeMosipHAsk XUMUYECKask CBSI3b
https://m.edsoo.ru/00adaab9
62 CreleHs OKUCIEHUS bubmnorexa LIOK
https://m.edsoo.ru/00adae28
bubmuorexa [JOK
63 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKUCINTENN U BOCCTAHOBUTEIN
https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
65 KonTtponsHag padora Ne4 1o teme «CtpoeHue aroMa. XUMHUUECKas CBI3E)
p p p hitps://m.eds00.ru/00adb486
o bu6 OK
66 O000111eHIE U CUCTEMATH3AaIU 3HAHUI nosmorexa I

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




bu6mmoreka [IOK
i 1
67 O000111eHE U CUCTEMATH3aIU 3HAHUI hitps://m.edsoo.r/00ad9ch?
bubmuorexa [JOK
% 1
68 O000111eHE U CUCTEMATH3aIUs 3HAHUI hitps://m.cdsoo.rw/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KouuuecTno DJIeKTpOoHHbIe HU(pPOBbIE
Ne i/m Tema ypoka 4acoB o0pa3oBaTe/bHbIE
Bcero pecypchl
| [Tepuonuueckuii 3akoH. [lepronuueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB 1 bubmuoreka [JOK
. . Menneneera https://m.edsoo.ru/00adb59e
’ 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB IIEPBBIX | bubmmorexa [IOK
TpEX MEPUOLOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Buibl XuMu4ecko CBA3U U TUIBI KPUCTAIIIMYECKUX PELIETOK 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel no teme «IloBTopenue u yriyoieHue 3HaHui |
OCHOBHBIX Pa3/ieNioB Kypca 8 kjacca»
6 Krnaccudukanys XuMHUecKUX peakiuii 0 pa3IN4HbIM MPU3HAKaM 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
7 [TonsiTHE O CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTEHHBIX U | bubnmnoreka [JOK
TeTEPOreHHBIX PEAKIMAX https://m.edsoo.ru/00adbe9a
g ITonsTHE O XUMHUYECKOM paBHOBECUU. DaKTOPBI, BIUSAIOLINE HA CKOPOCTh | bubnnoreka [JOK
XUMUYECKOHN PEAKIUU U TIOJIOKEHUE XUMUUECKOTO PaBHOBECHS https://m.edsoo.ru/00adc28c
9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 1 bubmmorexa [TOK
https://m.edsoo.ru/00adcade
10 Teopus snexTponutuueckon gucconuanui. CUIbHBIE U cladbie 1 bu6mmorexa [IOK
DJIEKTPOIUTEL https://m.edsoo.ru/00adcd68
11 HNounbie ypaBHEHUS peaKkuid 1 bubmorexa HOK

https://m.edsoo.ru/00add448




12 XHWMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHI B CBETE MPEICTABICHUN 00 bubnnoreka [JOK
3JIEKTPOJIUTUYECKON AUCCOLUALINI https://m.edsoo.ru/00add5d8

13 XHWMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 bubnmoreka [JOK
BJIEKTPOJIUTUYECKON JUCCOIUAIINHT https://m.edsoo.ru/00add8b2

14 [TonsiTue o runponuse conen bubmorexa LIOK
https://m.edsoo.ru/00add9d4

. bubnmoreka [JOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI hitps://m.c dsoi_.[ru 100addd12

bubnnoreka [JOK
16 [IpakTuueckas paborta Ne 1. «PerieHne skCriepuMeHTaIbHBIX 32124 hitps://m.c dsoclfru/OOa ddbfa

17 KonTponbnas pabota No2 mo Teme «NeKTPOTUTUYECKAS JUCCOIHAITHS. bubnmoreka [JOK
XUMHYECKUE PEAKIIMU B pACTBOPAX» https://m.edsoo.ru/00addecO

13 OOm1ast XapaKTEpUCTHKA raJIOTeHOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE bubmmorexa [IOK
XJiopa https://m.edsoo.ru/00addfe2

19 Xnoposogopon. CoisisiHas KMCII0Ta, XUMUUYECKHUE CBOWCTBA, TIOJyYEHHE, bub6nuorexa [IOK
IIpUMEHEHNE https://m.edsoo.ru/00ade104

20 ITpakTryeckas padora Ne 2 o teme «IlomydeHue coyisiHOM KUCIOTHI, bubnnorexa [JOK
U3y4yeHue e€ CBOMCTBY» https://m.edsoo.ru/00ade348

o1 Brrunciienus o ypaBHeHHSIM XUMHYECKUX PEAKIUI, €CIIU OJUH U3 bubnuotexa [JOK
peareHTOB J1aH B H30BITKE https://m.edsoo.ru/00ade4 88

bubnmoreka [JOK
22 O6mas xapakrepucTuka 31eMeHToB VIA-rpynmsl https://m.edsogru/OOade64a

3 AnnotponHblie Moupukanuu cepbl. HaxoxaeHue cepbl U €€ coeIMHEHUN B bubmuorexa [IOK
pupoje. XMMUYECKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBoopo/i, cTpoeHue, Gpu3nyecKkue 1 XuMUYecKie CBONCTBa bubmorexa LIOK
https://m.edsoo.ru/00ade802

)5 Oxcunpl cepbl. CepHast KHCI0Ta, PU3MUYECKHE U XUMUYECKUE CBOMCTBA, bubmuorexa [IOK

MIpUMEHEHNE

https://m.edsoo.ru/00adea28




XumMmudeckue pe€aKkuunu, JCKalurue€ B OCHOBEC IIPOMBIIIJICHHOT'O crocoba

26 MHOJIYYECHHUS CEPHOM KUCIIOTEL. XUMHUYECKOE 3arpsI3HEHUE OK aromieu bubmmorera [IOK
ye P ' P 26 https://m.edsoo.ru/00adec8a
Cpelibl COCIMHEHUSIMU CEPhI
27 Brruncienne MaccoBOU TOJIH BEIXOJA IIPOAYKTA PEAKIINU Enbmorexa OK
poAyxta p https://m.edsoo.ru/00adec8a
)3 OO6m1as XxapakTepucTrKa 3J1eMEeHTOB V A-TpyIibl. A30T, paclipoCTpaHEHUE B bubmuoreka [JOK
npupojae, Gpu3nuecKrue 1 XMMUYeCKre CBONCTBA https://m.edsoo.ru/00adeeab
29 AMMUak, ero GuU3HYECKue 1 XUMUICCKIE CBOMCTBA, MIOTYICHHUE U bubnmoreka [JOK
NIPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTnueckas padora Ne 3 o teme «llonyueHne amMmmuaka, U3y4eHHe €ro bubnuoreka [IOK
CBOWCTB» https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ (PU3HYecKre U XUMHUIECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adf306
Hcnonbs30BaHre HUTPATOB U COJIE aMMOHUS B KAUECTBE MUHEPAIbHBIX
32 noOpeHnii. XMMHUYEeCKOe 3arpsi3HEHUE OKPYKarolel cpeibl Bubmmorexa LIOK
yRoop ) P pyAaiom pel https://m.edsoo.ru/00adf518
COEIMHEHUSIMH a30Ta
13 ®octop. Oxeun dpochopa (V) u pochopHas kucnora, puznueckue u bubmmoreka [JOK
XUMUYECKHUE CBOMCTBA, ITOIyYEHUE https://m.edsoo.ru/00adf68a
34 Ucnons3zoBanne GocdaToB B Ka4eCTBE MUHEPAIBHBIX yIOOPEHUMN. bubnuotexa [JOK
3arpsi3HeHue IpupoIHOi cpesl pochaTtamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHUE B IpUPoJE, pU3NUECKHe U XUMUYECKHE bubmuorexa [IOK
CBOMCTBa https://m.edsoo.ru/00adfd9c
36 Oxcunsl yraepona, ux (pusnveckre U XMMHUYECKHEe CBOMCTRA. bubnuorexa [JOK
DKosornyeckue npoodaeMbl, CBA3aHHbIE C OKCUAOM yriaeposa (1V) https://m.edsoo.ru/00adfebe
bu6mmorekxa [OK
37 VYronbHasg KUCIIOTa U €€ COMU
https://m.edsoo.ru/00ae006c
13 [Tpaktuyeckas padora Ne 4 mo teme "[loyueHue yriekucaoro rasa. bubnuoreka [IOK

KavecTBenHas peaxiyst Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




39 [TepBoHavayIbHBIC TOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KakK O bubnnoreka [JOK
COEIMHEHUSAX yriepoja https://m.edsoo.ru/00ae054e
. bu6mmoreka [JOK
40 Kpemuuii u ero coeguHeHus &
https://m.edsoo.ru/00ae080a
A1 [TpakTrueckas padota Ne 5. PerneHue sKcriepuMeHTaIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«Baxxuelnme HeMeTaUIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae0bf2
1 Kontponbnas padota Ne3 no teme «BakHelime HeMeTaubl U UX bubnmoreka [JOK
COCIIMHCHU S https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepruCcTHKa XUMUYIECKIX HJIEMEHTOB — METAJUIOB.
N bubmuoreka [JOK
43 Merammuaeckas CBA3b U METAUINYECKAs KPUCTALINYECKAsT PELIETKA.
. https://m.edsoo.ru/00ae103e
®du3nyeckre CBOMCTBA METAJIJIOB
m XHUMHYECKUE CBOMCTBA METAJLIOB. DJIEKTPOXUMUYECKUN P HAIPSHKCHUI bubnunoreka [JOK
METAaJJIOB https://m.edsoo.ru/00ael 156
O6mwme croco6s! mosrydeHus: MerauioB. CruiaBsl. Beraucienus mo
45 ABHEHUSIM XMMUYECKUX PEaKIHii, €CIM OJIMH U3 PEareéHTOB COJCPKHUT bubmorexa HOK
P P ’ P P https://m.edsoo.ru/00ae1156
puMecu
46 ITonsiTHE O KOPPO3UU METATIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 [IlenounbIe METATLTBI 1
https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
48 Oxkcubl ¥ THAPOKCUIBI HATPUS U KU
https://m.edsoo.ru/00ae14b2
. . bubnmoreka [JOK
49 [llenouyHo3eMenbHBIE METAIUIBI — KAJIBITUH U MarHUi
https://m.edsoo.ru/00ael15e8
. bubnmoreka [JOK
50 Baxueiinine coeJMHEHNS KAJIbIUS
https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U CUCTEeMaTU3alis 3HAHUIA




bu6mmoreka [JOK

52 JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs hitps://m.cdsoo.ru/00ac 1886
53 [TpakTuyeckas padora Ne 6 mo Teme "YKECTKOCTh BOJIBI U METOMBI €€ bubnuoreka [IOK
ycrpaHeHus" https://m.edsoo.ru/00aelae8
54 PN p—- bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmMoTepHBIC CBOHCTBA OKCHJIA U THIPOKCH A bubmmorexa [TOK
https://m.edsoo.ru/00aelc64
56 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
bubnmoreka [JOK
57 Oxcuapl, Tusipokcunl u conn xenesa (I1) u xenesza (I11) https://m.edsoi_.[ru/Oan35e6
58 O0001IeHNEe U CHCTeMAaTH3alNs 3HAHUN
59 [TpakTuueckas pabora Ne 7. PemieHne skciepuMeHTAIbHBIX 33724 110 TeMe bubmuoreka [JOK
«Baxuelnine MeTajibl U UX COeIUHECHUY https://m.edsoo.ru/00ae3de8
Boeruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIUM, €CIIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU COACPKUT MpUMecH. Brrarncnenus MmaccoBoi brbmorexa HOK
https://m.edsoo.ru/00ae1750
JI0JIA BBIXOJ1a MTPOJIYKTA PEAKLIUU
61 O06o006mmenne 1 cucTeMaTHU3aIys 3HaHUI
2 KonTponpHas pabota Ne4 mo Teme «BaxHei1ne MeTalIbl U UX
COCIUHEHUS»
63 BemectBa 1 Matepuanbl B HOBCEIHEBHOM KU3HU YEJIOBEKA bubmorexa HOK
https://m.edsoo.ru/00ae3£50
64 XUMHYECKOe 3arps3HEHNE OKPYKaOIIeH cpeibl bubmorexa HOK
https://m.edsoo.ru/00ae4270
65 Ponb xumMum B perieHny 3K0JI0rHuecKuX npoodaemM Bubmmorexa LIOK

https://m.edsoo.ru/00ae4270




bu6mmoreka [JOK

I 1
66 O000111eHE U CUCTEMATH3aIU 3HAHUI hitps://m.edsoo.r/00ac0d0a
bubmuoreka [JOK
I 1
67 O000111eHE U CUCTEMATH3aIUs 3HAHUI hitps://m.edsoo.ru/00adb33c
. bubnmoreka [JOK
68 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 hitps://m.cdsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Pymsutuc I'.E., ®enpaman @.I'. Xumus. 8 knacc. M.: [Ipocsemenue, 2022.
Pymsutuc I'.E., ®enpaman @.I'. Xumus. 9 knacc. M.: [Ipocsemenue, 2022.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. 8-9 kimaccel. ba3oBblil ypoBeHb. MeTOIMYECKHE PEKOMEHIAUHUHA K
yueOHukam Pymsutuc I'.E., ®enpaman O.I.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6muoreka I{OK https://m.edsoo.ru/00ad9cb2
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