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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEATENIbHOCTH O00YyYarolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPHUPOJIC, O MYTAX PEHICHUs rio0aabHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHOM IS TEIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHUsi  y4eOHOTro  MpeaMeTa, KOTOpPbIA  SBISIETCS  MEJAaroru4ecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEH HAYYHOM KapTUHBI MUpPA B JIOTHKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(bopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSs HA  CHCTEMaTHYECKOE MpUOOIIEeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATETHbHOCTH, MO3HAHWS M CaMOTO3HAHUS, KIIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SIBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

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

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

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



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€IUHUL BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEeaKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BhITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBApPEHHOU
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3ineMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
NOJIy4eHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporHas MoAuGUKaIIs KUCIOpoaa.



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

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

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

OcHoBanus. Knaccupukanuss OCHOBaHMM: MIEIOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

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

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa31aMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHME, pACIIO3HABAaHHE W H3YYCHUE CBOICTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacCTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KMCJIOT U IIEJI0UYEH, U3yUEHNUE B3aUMOACHCTBUA



okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT C METalaMu, peakiui
HEWTpanu3aluu, MOJyYeHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIU, PELUICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKH KIACCU(DUKAIMKM XUMHUYECKHUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuonas u jiuuHHonepuoanas popmsi [lepuonnyueckoi
cucteMmbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajidyca aTOMOB XUMUUYECKUX DJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TPpyIaM U Mepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU W3YYEHUM XUMHHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIA (DaKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUYHOCTb, HaOIIOJCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUNA 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe 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

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KM, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3aInvyHbIM MIPU3HAKaM (TI0 YUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKkrty, 1o
VU3MEHEHUIO CTENEHEeH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMHUYEeCKOH peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM MeETOJa
AIEKTPOHHOTO OajaHca.



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

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuui. CBOICTBA KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBUS  pa3iMyYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOIHOCTH
PacTBOPOB BEILIECTB, IIPOLECCA JUCCOLMALIMHN KUCIIOT, HIEJI0YEN U cOIeil (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, peakuuu pas3ioKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENEeHU OKuciaeHus. CTpoeHue u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeNIoBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE PEaKIMH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXAaIOLEl Cpelbl COECOUHEHUSIMH Ccepbl (KHUCIOTHBIE JOXKAHW, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoicTra. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoiydyeHue, (PU3NUecKrue M XUMHUYECKHE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTpOMNHBIE
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHEC CBOWCTBA, MOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mas xapaktepuctuka siemMeHToB |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. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OPraHU3Mbl, I[OJIyY€HHUE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3MYecKHue U XMMUYECKHE CBOMCTBA, MOJIyYEHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLECTBAX: XKHMpax, OejKax, yriieBojax — U ux
poJiMi B JKH3HM 4eJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJB30BAHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHIE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3YYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yIoOpeHui, MoJlydeHne, COOMpaHue, paclio3HaBaHUE U U3yYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHA HAa HOH aMMOHUS U
dochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENEH KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1ad Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBAa MeTaiioB. OOmue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxkeHue B llepuoanueckoi cucTeMe XMMHYECKUX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3emenpHblE METAUIBl MarHud W KaJdbUMM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckrue 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHUECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmogeHne M ommMcaHUE TPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «BaxHelmue
METAJUJIbl K X COCUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYKarolieh cpenbl (MpeiesnbHas JOoMycTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzaniyusi MEXNpeIMETHBIX CBsSI3ed IMPU H3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KJIacCH(pUKAIMS, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYJIa, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

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

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€JIeCO00pa3HOe OTHOUIEHHE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HaOaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpoliecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOMPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JCATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHbIE€ 3HAHMS, YMEHUS M CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy oOyuenus B 8 kj1acce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAIMS peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHASI U HEMOJISIpPHASI KOBAJICHTHAS CBSA3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, o0I1ee 9uciio dJAEKTPOHOB U
pacrnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICITUTEIILHOMN ICITEIIEHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB T10 TIOJYYCHHUIO U COOMPaHUTO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTnyecKas ), KpucTaindeckas pemeéTka, Koppo3usi METaJJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIici llepumommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOIbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMHUYECKOHN TIOCYI0M 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBECHHBI COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIE OIIEPAIIMH MBICIIUTEIIBHOM JISATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEepEeHue, MOACIUPOBaAHUE, IKCIIEPUMEHT (peaIbHbIN U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAaHMSIX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [IOK
3.1 XMMHYECKHX 571eMeHTOB J1. 1. ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKUCIATEIILHO- 8 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Pons xumuu B
1 JKU3HU 4YejioBeka. Tema u BemiecTa 1 bubmorexa HOK
N ' H ' 06.09.2023  https://m.edsoo.ru/ff0d210c
Bsomnbi UTH.

5 [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XUMUH 06.09.2023 = https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1

3 «IIpaBuna paboThl B 1abOpaTOpuu U 1 bubmuorexa [IOK
npuéMbl 00pareHus ¢ 13.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM

4 YucTele BEIECTBA U CMECH. 1 bubmmoteka IIOK
Cnioco0nI paznieneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

8 . PHMEP 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
but6mmorekxa [IOK

6 ATOMEL H MOIICKYJIEI 1 20.09.2023  https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa HOK

P B 27.09.2023  https://m.edsoo.ru/ff0d2a6¢



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

bubnunorexa LIOK

o ATOMHO-MOJICKYIAPHOE yHeHie 04.10.2023  https://m.edsoo.ru/ff0d2d50
3aKO0H IIOCTOSIHCTBA COCTaBa
10 BeIIeCTB. XUMUYECKasi hopMyIia. bubnmnoreka HOK
BajieHTHOCTH aTOMOB XMMHUYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENBLHAA aTOMHAsI Macca.
11 OTHOCHUTENbLHAS MOJEKYIIIpHas bubmorexa LIOK
y2up 11.10.2023  https://m.edsoo.ru/ff0d323¢
macca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTAa B COCAMHECHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoauuectBo BemecTBa. MoJib. bubnunoreka LIOK
Monspras macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 du3nyecknue U XUMUYECKHE SIBJICHUS. bu6nmorexa LIOK
XuMuyeckasi peakius 18.10.2023 = https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBuUs MPOTEKAHUS bubmmnoreka HOK
XUMUYECKUX PeaKui 25.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuoreka [IOK
XUMHYECKUE YpaBHEHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl
17 BeIleCTBa 110 YPaBHESHUSIM bubmorexa LHOK
B o N 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHA
Knaccudukanus XuMH4ecKux
18 eaKIui (COeAMHEHHUS, PA3IOKCHHUS bubmmorexa [IOK
peardt A P : 08.11.2023  https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4&HBIH-
19 SHITUKJIONEINCT 0606yII eHHe U bubmorexa HOK
1 AHCT: . 15.11.2023  https://m.edsoo.ru/ff0d40c4

CUCTeEMaTHU3alus 3HaAaHUN



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

KonTtponsnast padora Nel mo reme

bubnunorexa LIOK

20
«BermecTBa 1 XUMUYECKHE PEAKITUM 15.11.2023 = https://m.edsoo.ru/ff0d4290
Bos — cMech ra3zos. CocTa
21 BO3 Ilyxa KI/IZ[JIO I)or —B aneMgH: " bubmorexa HOK
AYXA: oA 22.11.2023  https:/m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
dusnyeckue U XUMAYECKHUE
29 CBOMCTBA KHCJIOpO/ia (peaKkIuu bubnmnoreka HOK
okucIieHus, roperue). [lonstue 06 22.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIax
Cr1oco0BbI TONYYEHUS KUCIOPOaa B
23 j1adopaTopuu iqn OMBIH_U'IerH(leTI/I bubnmorexa [JOK
PaTop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOM
24 pEaKIIMH, IIOHATHE O bubnunoreka LIOK
TEPMOXHUMHYECKOM YPaBHEHHH, FK30- 29.11.2023  https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKITUIX
TormmBo (HedTh, YroJIb 1 METAH).
25 3ar HBHGIEI/qu];O?» a a, CII0COOBI iro bubmorexa HOK
P R, 06.12.2023  https://m.edsoo.ru/ffod4c4a
MPEIOTBPALIICHHS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenue u cobnpanue bubmorexa LOK
i . 06.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, M3ydeHUE €T0 CBOHCTB
97 Bonopon — anemeHT u npocroe bubmuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoie 13.12.2023  https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMUUECKHE
28 cBoiicTBa Bogopoaa. [IppMenenue bubmmorexa TIOK
AopoAa. Hp 13.12.2023 https://m.eds00.ru/ffod4ddo

BOOOpOaa



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

29 | TlowsrHe 0 KHCTOTAX ¥ COITX 20.12.2023  hitps://m.eds00.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka HOK
nabopaTopuu 20.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme

31 «I[lonmydenne u coOupanue BoI0po/Ia, bubmorexa LOK

. 27.12.2023  https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)

39 MounsipHbliii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABoraapo 27.12.2023 @ https://m.edsoo.ru/ff0d542¢
Brruncaenus 00n€ma, KoJIrM4yecTBa

33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa [JOK
KOJIMYECTBY BEIIECTBA WU 10.01.2024  https://m.edsoo.ru/ff0d55a0
00wsémy.IToBTOpHBII BBOAHBIN UTH.

Brruucnenust 00b€MOB ra3oB 1o
34 YPaBHEHHIO pPEaKIIMi Ha OCHOBE bubmmorexa [TOK
, . 10.01.2024  https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIICHUH T'a30B

35 DOu3nYeCKUue U XUMUYECCKHIE bubnmorexa LIOK
CBOMCTBA BOJEI 17.01.2024  https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 bubmuoreka [IOK
WHJIUKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Boga kak pacTBopuTeb.

37 Hacreimniennslie 1 HeHACBIIIIEHHEBIE but6mmoreka [IOK
pactBopbl. MaccoBas 10J1s1 BEIIECTBa 24.01.2024  https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckast pabota Ne 5 o teme

38 «[IpuroTtoBiieHHE PACTBOPOB C bubmmoreka [JOK
ompeeIEHHON MaCCOBOM JTOJICH 24.01.2024 @ https://m.edsoo.ru/ff0d5eba

PpacTBOPEHHOTO BEIIECTBA»
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KonTtponsnast padora Ne2 o reme

bubnunorexa LIOK

39
«Kucnopoa. Bomopon. Boga» 31.01.2024 @ https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bub6numoreka [IOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenune nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 bubmorexa LOK
’ 07.02.2024  https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxams, bubmmoreka [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccudukanms, bubnnorexa [JOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubmmnoreka HOK
KHCIIOT 21.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBII) HIE)J'I )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. i ’ 21.02.2024  https://m.eds00.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUUECKHIX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
I'eneTnueckas CBSA3b MEKIY
48 KJIaCCaMU HEOPTaHUUECKUX bubmorexa HOK
. P 28.02.2024  https://m.edsoo.ru/00ad9a50
COCTUHEHUI
49 O06o01IeHre U cucTeMaTU3alus bubmmoreka [JOK
3HaAHUU 06.03.2024  https://m.edsoo.ru/00ad9ch2
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KonTtponsnast padora Ne3 o reme

50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmorexa HOK
. P 06.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIe MOMBITKY KIIACCH(PUKAITUU
ol XUMHUYECKHX 3JIeMeHTOB. [ToHsiTHE O bubmorexa HOK
' 13.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepuoauueckuii 3aK0H U
52 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMUYecKux anemeHToB Jl. . 13.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa [JOK
P > TPYIIIBL, TPy 20.03.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
sep. M3oTombl 20.03.2024 | nhttps://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
PHOA 03.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[Tepuoanueckoii cucreme /1. U. 03.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISL pa3BUTHS HAYKU U MIPaKTUKHU. [I. bubmuoreka [IOK
N. MenneneeB — y4éHbIH, IeAaror u 10.04.2024  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKHUX 2JIEMEHTOB 10.04.2024  https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9e1a
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bubnunorexa LIOK

59 VoHHast XHMHECKas CBs3D L 17.04.2024  https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XxumMuueckast 1 bubnmnoreka HOK
CBSI3b 17.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HenonspHas 1 bubmmoreka [JOK
XUMHYECKAs CBA3b 24.04.2024 | https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 CreneHy okuceHHs L 24.04.2024 https://m.edsogru/OOadanS
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuoreka [{OK
peakiuu 08.05.2024  https://m.edsoo.ru/00adb076
bubnnorexa [{OK
64 OKHCIMTEIH H BOCCTAHOBHTCIIH L 08.05.2024 https://m.edso:)_.[rUIOOadb076
KonTponpHas padora Ne4 1o Teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubmorexa LIOK
15.05.2024  https://m.edsoo.ru/00adb486
CBSI3b)»
66 PesepBHblit ypok. O60011eHNE U 1 bubmuoreka [IOK
CHCTeMaTH3aIrs 3HaHUI 15.05.2024  https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHNE U 1 bubmuoreka [IOK
CHCTEeMAaTU3alusl 3HaHUH 22.05.2024 @ https://m.edsoo.ru/00ad9ch?2
68 PesepsHblit ypok. O60011eHNE U 1 bubmmnorexka HOK
CHCTEeMAaTU3alusl 3HaHUH 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME
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9 KJIACC

TCTCPOTCHHBIX PCAKIIUAX

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

[Tepuonuueckuii 3aK0OH.
[Tepunoanueckas cucrema

1 XUMHUYECKUX dieMeHToR /I, M. 1 bubmuoreka [{OK
MenneneeBa. BBoaubri 06.09.2023  https://m.edsoo.ru/00adb59e
WHCTPYKTaX 110 TEXHUKE
0€30IMaCHOCTH.
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XUMHUYCCKHUX DJICMCHTOB 1 bubmorexa HOK

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

MIEPBBIX TPEX MEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 bubmmnoreka HOK
HEOPraHUYECKHUX BEILECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKOI CBSI3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUTUYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[ToBTOpEHUE U yTrITyOIcHUE

5 . 1 1
3HaHUI OCHOBHBIX pa3zesioB Kypca 20.09.2023
8 Knacca»

5 Krnaccudukanus XuMuueckux 1 bubnunoreka LIOK
peaKkIuii Mo pa3IuYHBIM NMPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. [ToHsITHE O TOMOTE€HHBIX 1 1 bubmorexa [TOK
PEAKIIH. 27.09.2023  https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONIUE

8 Ha CKOPOCTh XUMHUYECKON pPEaKIIUU buGnuorexa [IOK
P peaih 27.09.2023  https://m.edsoo.ru/00adc28c
U TI0JIOKEHNE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTAHOBUTEJIBHBIE PEAKITUN 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
10 nccorranuu. CHIBHBIE U ci1a0ble Bubmiorexa OK
A HHat. 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnsle ypaBHEHUS peaKIIAil Bubmrorexa LIOK
P peaxt 11.10.2023 | https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE NIPEICTABICHUM bubmmoreka [JOK
00 PIIEKTPOTUTUIECKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HOK
bex . 18.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 IlonsTue o ruapoanse cojei Bubmiorexa OK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuoreka [{OK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX bubmorexa LIOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»
17 KonTponbnas padora Ne2 o teme bu6muoreka [JOK
«ONEeKTPOIUTHYECKAS 08.11.2023  https://m.edsoo.ru/00addecO
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aucconuanis. XUMUYECKUe
peaKkuru B pacTBOpax»

OO01mast xapakTepuCTHKA TaJIOTCHOB.

bu6nmoreka [IOK

1 X 7
8 HMITHECKHE CBOHCTBA Ha HPUMEPE 08.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 XI/IMII/)IIIGCITI/IS cIB[ofICTBa HOJIyUYEHUE Bubmaorexa ITOK
’ v ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTuueckas padora Ne 2 o teme
20 «Tlion eHue COIjIHHOfI KHACJIOTHI buGnuorexa [IOK
i .. ’ 15.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEAKLUI, €CIIU OJIUH buGnuorexa [IOK
pearta, A 22.11.2023  https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO6mrast xapakTepuCTHKa SJIEMEHTOB bubnnorexa [JOK
VIA-rpynnsl 22.11.2023  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(BUKALIUN
23 cepbl. Haxoxaenue cepsl u eé bubnnorexa [JOK
COCIMHEHUH B IPUPOJIE. 29.11.2023  https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBozopo, CTpOEHHE,
24 q)nznqef:[msei XI/II;/II/I‘ICCKI/IC bubmmorexa LIOK
. 29.11.2023 | https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
25 (1)143145601(1412 u XI/II\IZI/I‘ICCKI/IC bubnmorera LOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
26 XHUMUYECKUE PEAKIINH, JICKAIINE B but6mmoreka [IOK
OCHOBE MPOMBIIIUIEHHOTO crioco0a 06.12.2023  https://m.edsoo.ru/00adec8a
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MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIleu cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bubnunorexa LIOK

27
BBIXOJIa IPOJIyKTa peakluu 13.12.2023 = https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCcTHKa 3JICMCHTOB
VA- . Azor,

28 acnrpoycllm;leHHeT B IIPUPOE bubmorexa [JOK
pacipoctp PHPOZE, 13.12.2023 = https://m.edsoo.ru/00adeea6
(bu3nUYecKre U XUMHUCCKUEC
CBOICTBA
AMMHUak, ero Gu3HYECKue U

29 XAMUYECKHE CBOMCTBA, IOJyUCHUE bubmorexa [JOK

> O 20.12.2023  https://m.edsoo.ru/00adf004
U TIPUMCHEHHNE
[TpakTuyeckas pabora Ne 3 o Teme
30 «ITomyduenne aMMuaKa, M3ydcHue bubmorexa LHOK
yqv > YA 20.12.2023  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A30THas KuCNoTa, e€ pusnyeckue u bubmmnoreka HOK
XHMHYECKHE CBOMCTBA 27.12.2023  https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB H COJICH
aAMMOHHS B KQUYECTBE MUHEPATbHBIX

32 TOOpeHnIl. XMMHUYECKOE bubnnorexa LOK
yAODP ' . 27.12.2023  https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpelIbl
COEIMHEHHMSAMU a30Ta
®docdop. Oxcun pochopa (V) u

33 dbochopnas kucnoTa, PU3NIECKHUE U bubnuotexa [JOK
XHMHYECKHUE CBOMCTBA, 10.01.2024  https://m.edsoo.ru/00adf68a

nojaydyeHue. I IoBTOpHbINA BBOJAHBIN



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

WHCTPYKTaX IO TEXHUKE
0€30I1aCHOCTH.

Hcnonp3oBanue GocaToB B
KauCeCTBC MHUHCPAJIbHBIX

bub6nmoreka [IOK

34
ynoOpeHuil. 3arps3HeHUE 10.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdhaTamu
Yrnepon, pacnpocTpaHeHue B
35 npu 2 fa[ g)mnlr)wcxie u bubmorexa HOK
PHPOJE, . 17.01.2024  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux Gpusndeckue
Y XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TPOOIEMBI bubmorexa [JOK
P ’ 17.01.2024  https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCHOTA U €€ CONu bubmorexa HOK
24.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha 24.01.2024  https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPTaHUYECKUX BEUIECTBaX KaK O bubmorexa [TOK
31.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemnwnii u ero coemnHeHust bubmorexa [JOK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
41 ITpakTuyeckas pabora Ne 5. bu6muoreka [JOK
Pemrenue skcnepuMeHTaIbHBIX 07.02.2024  https://m.edsoo.ru/00ae0bf2
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3a71a4 110 TeMe «Bakuenme
HEMETAJJIbl U UX COSTUHECHUI»

KontponsHas padora Ne3 o reme

bu6nmoreka [IOK

42 B %

(DAIHCHILHIE HEMETALIBT H 11X 07.02.2024 | https://m.edso0.ru/00ae0e18
COEINMHEHU

OO6m1as XxapakTeprucTruKa

XUMHAYECKHAX DIIEMEHTOB —

43 METaJII0B. MeTajinuecKkas CBs3b 1 bubnuoreka [IOK
MeTaJUTM4ecKasi KpucTauInaecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmrorexa LIOK

p . AR 14.02.2024 @ https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO1u11e criocoObl MOTyYeHHS
MmetauioB. CiuiaBsl. Beruncnenus
45 10 YPaBHEHUSIM XHUMHYECKUX Bubmiorexa IOK
P . 21.02.2024 @ https://m.edsoo.ru/00ael1156
peakIuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB Bubmiorexa ITOK
PP 21.02.2024 @ https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47
[enormbte MeTabI 28.02.2024  https://m.edsoo.ru/00ael14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJTus 28.02.2024  https://m.edsoo.ru/00ael4b2

49 [IlerouHO3EMENBHBIE METAIIIIBI — bu6muoreka [JOK
KaJablIMM U MarHui 06.03.2024  https://m.edsoo.ru/00ael5e8
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bubnunorexa LIOK

>0 BEXHCHIIIHG COC/MHCHAS KAIL 1A 06.03.2024  https://m.edsoo.ru/00ae15e8
51 O06001IeHNEe U CUCTEMATU3 AL
3HAHUUI 13.03.2024
59 JKécTkocThb BOMBI U CIOCOOEI €€ bubnunoreka LIOK
YCTpaHECHUSA 13.03.2024  https://m.eds00.ru/00ae1886
[IpaxTuueckas padora Ne 6 o Teme
53 "YKEcTKoCTh BOJBI M METOIEI €6 buGnuorexa [IOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuoreka [IOK
>4 ATIOMIHHH 20.03.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THUJIPOKCH]IA 03.04.2024  https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
% Keneso 03.04.2024  https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3 AL
3HAHUU 10.04.2024
[IpakTnueckas padora Ne 7.
59 PelreHne skciepUMEHTAIBHBIX bu6muoreka [JOK
3a7a4 no teme «BaxHeitme 17.04.2024  https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEHUAM
50 XMMHYECKUX PEAKIUH, €CIIU OJNH but6mmoreka [IOK
W3 PEareHTOoB JIaH B U30BITKE UITN 17.04.2024  https://m.eds0o.ru/00ae1750

COIACPIKUT TPHUMECH. Brrunciaenus



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

MacCOBOM J0JIM BbIXOJA IIPOLYKTa

peakuu
61 O06o001IeHre U cHCTeMaTH3aIus 1
3HAHUU 24.04.2024
KontponbHas padota Ne4 o teme
62 «BaxuHennme MeTauibl ¥ UX 1 94.04.2024
COCIMHCHH S
63 BemiecTBa u maTepuaisl B 1 bubnunoreka LIOK
[IOBCEIHEBHON XU3HU YeEJIOBEKA 08.05.2024 | https://m.edso00.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HEHUE 1 bubnnorexa [JOK
OKpY>KaroIlen cpe/ibl 08.05.2024  https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubnnorexa [JOK
HKOJIOTHUYECKUX MPOOIEM 15.05.2024  https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cCUCTEMaTU3AIIHS 1 bubmuoreka [IOK
3HaHUI 15.05.2024  https://m.edsoo.ru/00ae0d0a
67 O06o001meHre U CHCTEMaTH3aIIHs 1 bubmuoreka [{OK
3HaHUI 22.05.2024  https://m.edsoo.ru/00adb33c
68 O06001IeHNe U CUCTEMATU3 AL 1 bubnuoreka [{OK
3HaHUI 22.05.2024  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

XUMUS 8 KJIacC: KOHTPOJIbHBIEC U TPOBEPOUYHBIC PAOOTHI K YUEOHUKY
O.C.I'abpuensna "Xumus.8 knacc" O. C.I'abpuensn, [1.H.bepeskun u np.9 uzg.
M.: Ipoda,2011.

Xumus.9 knace.Iloypounsie mansl no yueoHuky O.C ["'aOpuensiny. ABTop

coctaBurelnb B.I'.JlenncoB. Bonrorpaa: Yuntens 2009

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

Pemry OI'D. Poccniickast 3JIeKTpOHHAs 1IKOJA.






		2023-10-04T09:31:04+0400
	Действителен: с ‎30.08.‎2022 до ‎29.08.‎2027
	Вахрушев Игорь Витальевич
	Документ подписан электронной подписью.Сертификат:00 cb 89 aa 5f 45 45 db a0




