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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHusamnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro IO KjaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOro mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LIeJIeH N3ydeHusl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrpatoT (GOpMUPYEMbIE XUMHUEU NPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. ColepKaHHUe CKJIabIBAECTCS W3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEHN MPAKTUYECKOTO MMPUMEHEHUS U OTYUYECHUS U3YUaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHMUS B Hayke. M3ydeHne XMMHUU NPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IeHnIT MUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAyKH, B MPUOOIICHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
TIeSITENIBHOCTH,

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo01ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0JIs1 XMMUYECKOTO JJIEMEHTA B COCIMHEHNUN.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BeLECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeNIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOCHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(I1IapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BeniecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopona. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pone pacTBOpOB B mpuposie U B )KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

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

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. Gusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

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

['eHeTnyeckas CBSI3b MEKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuiui IKcCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE COEPKaHUs KUCIOPOAa B BO3AYyX€E, MOJTyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropeHus (rmosxkapa), 03HaKOMJICHHE C 00pa31laMK OKCH/IOB U OTTIHCaHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozsmoxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
pacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO MCIIOJIb30BAHUE BHUJIECOMATEPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMH, peakiui
HEWUTpaIu3aluy, NOJYYEHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OIJHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PeaAKIIUH

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenaeneeBa. Kopotkonepuoanas u JiuMHHonepuoanas popmsl [lepuoanueckoi
cucteMbl xumudecknx snemeHToB . WM. MengeneeBa. llepuonbpl W rpyImIibl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DJIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPYIIaM U IEPUOAAM.

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

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAS CBA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mesricnpeomemmnuwle céasu
Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX



IOHATHM, TAK W MOHATHM, SIBISAIOIIUXCS CUCTEMHBIMM IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

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

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
pPaOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, TIa3, (U3MYECKHE BEIUYMHBI, €JIUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TTOPOIbI, MOJIE3HBIC
MCKONAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHL.

9 KIIACC

BeiecTBo U XuMHYecKasi peakuus

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOAOB, KM, KAJIbLUA U UX COCIUHECHAN
B COOTBETCTBUM C IIOJIOKEHUEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIMYECKHUX
PEWETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMUYecKUX peakluii Mo pa3auyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. I[ToHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKlUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI

OKHUCIUTCIBbHO--BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HUCIIOJIBb30BaHHCM  MCTOJa
SJICKTPOHHOTI'O OajaHca.



Teopus 37€KTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpalI€HHbIE HOHHBIE ypaBHeHUs peakunid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLEcCca AUCCOLUAIINY KUCIIOT, IIeJI0Uel U coiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEHUE, pPEaKIUU PpPa3lIoKEHUS,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3NYECKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IIOJNy4YeHUE, MNpuMeHeHue. JlelictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHeNIME XJIOPUIbI U UX HAXOXKIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001Me KaK MpeACTaBUTES
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIyYeHUsI CEpHOW KUCIOTHL. IIpuMeHeHue cepHOi
kucnaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUM B IpUpole. XUMHUYECKOE 3arps3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OObmas xapakrtepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMojyuyeHue, (PU3MuecKue U XUMHUUYECKUE
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
JOKIM, 3arpsi3HEHHE BO31yXa, MOYBbl U BOA0EMOB). docdop, amIoTponHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yrinepona B mnpupoxae. Okcuasl yriepoaa, HUX (undyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJy4Ye€HHUE U
NpUMEHEHHE. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCTOoTa W e€ cold, UX (PU3MUeckrue W XUMHUYECKHE CBONCTBA, MOTyuyeHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHUIICH, 3TAHOJI, TJINLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
polu B OKM3HM 4YelloOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusuueckune u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (1V) u xpemuueBoit kuciore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3ydeHUE 0Opa3IOB HEOPTAHMUECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaIOT€HUI0B), O3HAKOMIICHHE ¢ 00pa3iamMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCIJIOTBI, U3YYEHUE XUMUYECKHX CBOMCTB pa30aBIEHHON 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 GocPopHBIX yAOOpEeHUH, TOJyYyeHUE, cOOUpaHue, paclo3HaBaHUE U U3YyYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMAaTEPHATIOB), H3Y4YEHHE MOJENeH KPUCTAIUIMUECKUX PEIETOK anMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM INPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIIOrO rasa, MpOBEJICHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CUIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHne JKCIEPUMEHTAIBHBIX 3aJad MO TeMe «BaxHeWlne HEMETauIbl U UX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpsHKeHUH MeTawmoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTaiuioB. OO0mue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CriaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTambl: nonokeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIEeNOYHbIX METAUIOB M HX
COEJIMHEHUH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[lepnoguueckon cucreMe xumuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHnEe B pupoe. Pu3ndeckue U XUMUYECKHE CBOWCTBA MarHus U



KaJibIusl. BaxkHeiiine coeJuHeHUs! KabIus (OKCUT, TUIPOKCU/T, COJn). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THIPOKCH]IA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MenaeneeBa, CTpOCHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U con xkenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MATHHUS, KaJIbIU, aIFOMUHUS, IIMHKa, sxene3a (11)
u xeneza (lll), menu (Il), HabmroneHne M ommMcaHue IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxuelime
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpelefbHasl IO0MmyCcTUMAast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnbnie ceasu

Peanuzanus MeXOpeIMETHBIX CBsI3€M MpU U3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKJIA.



OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4YHBIM (PakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOTIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHOe COCTOSTHUE BEUIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
MCKOIIaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCMEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4EeOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIIEICTBUI NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  TPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHUE K TPUPOEC KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MMacCHOTO MOBEICHUSI P padOTe C BEIIECTBAMMU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAaHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
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, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 GOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJYy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpO! aKTHUBHOT'O MCIIOJIB30BAHUSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH UH(POPMAIMIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, cnenuduueckue g OpeAMETHOM o0nacth  «XUMHUS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBasi JOJiS BeEIIeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

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 (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OOJIbIlIME TEPUOJIbl, COOTHOCUTH OOO3HAUYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011ee YUCII0 SJIEKTPOHOB U
pacrpeieieHue UX 110 SJICKTPOHHBIM CJI0SIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, O0O00IIeHHEe, CHUCTeMaTU3alluio, Kilaccu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOM MOCYA0M 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeAeTEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHE DKCIEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHEe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4decKas ), KpucTaindeckas peréTka, Koppo3us METAIJIOB, CILIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (GOpPMYI
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBS3M (KOBaJCHTHas, WMOHHAs, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepHu30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TabIHUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B MpeJesax MaJlbIX MEPUOAOB U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 MU3MEHEHHUIO CTEIIEHEH OKHCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX Y HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOM JIHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
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, IPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBuiaa oOpalleHuss C BeEIIeCTBaMH B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJ-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3alINIO, BBISIBIICHHE PUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



YUYET PABOUYEHN MIPOI'PAMMBbI BOCIIUTAHUS

[IpakTrueckas peanuszanys UEIU U 3a/lad BOCIUTAHUS Ha ypokax reorpapuu
OCYHIECTBIISIETCS B paMkax Mooys «YpodHas AeSITENbHOCTbY Paboueti npoepammul
80CNUMAHUSL.

Tak, peanuzanus BOCIHUTATENBLHOTO MOTEHIMANA YPOKOB Treorpaduu
peaycMaTpUBaET:

*MaKCHUMAaJIbHOE UCTIOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOXKHOCTEH
CoJepKaHUsl y4eOHBIX MpPEeIMETOB i (QOPMHUPOBAHUS y OOyUYaIOLIUXCS
POCCHIMCKUX  TPAIUIMOHHBIX JTyXOBHO-HPABCTBEHHBIX H  COIUOKYJIBTYPHBIX
[IEHHOCTEH, POCCHICKOTO HMCTOPUYECKOTO CO3HAHHsSI Ha OCHOBE HCTOPUYECKOTO
MPOCBEIICHHSI;, TOA00P COOTBETCTBYIOWIETO COAEPKAHUS YPOKOB, 3a/aHuM,
BCIIOMOTaTENbHBIX MaTepUajIoB, MPOOIEMHBIX CUTYAIIUH ISl OOCYKICHHI,

*BKJIIOYCHHE B paboyre MporpaMMbl MO y4eOHBIM TpeaMeTaM, Kypcam,
MOJYJISIM IIE€JIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS, UX YUET B ONPEACIICHUN
BOCITUTATEIBHBIX 33]1a4 YPOKOB, 3aHSATUH;

*BKJIFOUCHHUE YUYUTEISIMU B paboure NporpaMMbl Y4eOHBIX MPEIMETOB, KypCOB,
MOJYJIell TEeMaTUKA B COOTBETCTBUU C KaJICHJAPHBIM IIJIAHOM BOCIIHMTATEIILHOMN
paboThI;

*BBIOOpP METOJI0B, METOJIMK, TEXHOJIOIMH, OKa3bIBAIOUIMX BOCHUTATEIHHOE
BO3/ICIICTBHE Ha JMYHOCTh B COOTBETCTBUU C BOCIIMTATEIBHBIM HJICANIOM, IENbIO U
3aJja4yaMi BOCTIMTAHUWsSA, IIEJIEBBIMH OpPUEHTHUPAMU PE3yIbTaTOB BOCIUTAHUS;
pean3annio MPUOPUTETA BOCTUTAHUSI B YIEOHOU 1A TEIHHOCTH;

*[IpUBJICUCHNE BHUMAHUS 00yUaIOIUXCS K ICHHOCTHOMY aCTeKTy U3y4aeMbIX
Ha ypoKax TMPEIMETOB, SIBICHUUW U COOBITHI, WHUIMUPOBAHUE OOCYXICHUH,
BBICKA3bIBAaHUI CBOETO MHEHWMsI, BBIPAOOTKHA CBOEr0 JMYHOCTHOTO OTHOIICHHS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM;

*[IPUMEHEHHE UHTEPAKTUBHBIX (hOPM y4eOHOUN pabOThl — MHTEIUIEKTYaTbHBIX,
CTUMYJIMPYIOIIMX IMO3HABATEIbHYIO MOTHUBAIMIO, UTPOBBIX METOIUK, JUCKYCCHUH,
JAIOUIMX BO3MOXKHOCTh MPUOOPECTH OMBIT BEIEHUS KOHCTPYKTHUBHOTO JMAJIOTa;
IPyNIoBOM paboThI, KOTOpPAsi YIUT CTPOUTH OTHOIICHUS U JICCTBOBATH B KOMAaH/IE,
CHOCOOCTBYET Pa3BUTHUIO KPUTUUECKOTO MBIIILJICHUS,

*o0y’KJIeHHE O0O0ydYaromuxcsi CcoOJto/1aTh HOPMBI TOBEJEHUS, IpaBUia
OOIIEHNS CO CBEPCTHUKAMU U TeIarOTHYeCKUMH PaOOTHIUKAMHU, COOTBETCTBYIOIIHNE
yKJaay o01eo0pa3oBaTeIbHON OpraHu3aliK, YCTAHOBJICHHUE W TOMJCPKKY
noOposkenaTenbHO atMocheps;

*OpraHu3allil0 HACTaBHUYECTBA MOTHUBHUPOBAHHBIX H  JPYAUPOBAHHBIX
oOyJaronuxcs Ha/l HEYCIEBAIOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE C OCOOBIMHU
o0pa30oBaTeNbHBIMU  MOTPEOHOCTSIMHU, JAIOMIEr0 OOYYaroIIMMCS  COLMAIBHO
3HaYUMBIN OTBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIIH;

*UHULIMMPOBAHUE U TIOJICPKKY UCCIIETOBATENbCKON JEATEIBHOCTH 00yYaroInXcs,
IUTAHUPOBAHUE M BBINOJHEHHWE WHAUBHUAYAIbHBIX H TPYNIOBBIX MPOEKTOB

BOCHHUTATEIILHOM HaIrpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u JuaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTshI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemectBa 1 xuMuueckue 15 1 0 bu6mmoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubnnoreka [JOK
' 00 oKcHIax https://m.edso00.ru/7f41837c
29 Bognopon.Ilonsarue o 8 0 1 bubnuoreka [IOK
' KUCJIOTaX M COJIAX https://m.eds00.ru/7f41837c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmoreka [IOK
' 00 OCHOBaHHMAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIacChl BuG 10K
nOIMOTEeKA
24 11 1 1
Heop raHqu:CKHX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Hroro no paszneny 31



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

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE peaKknuu

Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XHMHYECKUX 3JIEMEHTOB /J[. 7
https://m.edsoo.ru/7f41837c
U. Mennene-eBa. CtpoeHue
aToma
XuMudeckas CBs3b.
3. OKHUCITUTENTBHO- 10 bubmuorexa [JOK
' BOCCTAHOBUTEIILHEIE https://m.edso00.ru/7f41837¢c
peakiuu
bubmuorexa [JOK
)4 17
TOTO o pasaeity https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



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 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kiacca. https://m.edso00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHIX bubnnoreka [JOK
1.2 . 4 0 0
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 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 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 9 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 26



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
A I 4
3 Obume cBolicTBa METAILIOR 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 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 5 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Uroro no pazneny )
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KounyecTBo 4yacoB Hara DJIeKTPOHHBbIE HU(PPOBLIE
[]/_[[ Tema YpoKka B KOHTpOﬂBHLIe HpaKTquCKne H3YyYCHUA 06pa30B3TeJILHbIe
cero padoThI padoThI pecypcol
[Ipenmer xumuu. Ponp xumuu B
1 ’KM3HH YEJI0BEKa. Tfna u 1 0 0 04.09.2024 1. bubnunoreka LIOK
BelllecTBA. BBOIHBIN HHCTPYKTAX. https://m.edsoo.ru/ff0d210c
HNOT Ne 05-22
Ilonsatue o MeToIaX NO3HAHUS B bubnunoreka LIOK
2 XUMHHA 1 0 0 06.09.2024 r. https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna pabo aboparto
3 u np H]ic'ﬁ; 26 aTB;:HJ; c P 1 0 1 11092024y, Duomorexa [IOK
P patit o " | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM)
HNOT Ne06-22
YucThie BelecTBa U CMECH. bu6nunorexa LIOK
4 1 0 0 13.09.2024 r.
Crioco0sl pazfeneHus: cMmecei r https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2
«Paznenenue cmeceit (Ha mpumepe bubnmnorexa [JOK
5 1 0 1 18.09.2024 r.
OYMCTKH MoBapeHHoi conn)» MOT 3 https://m.edsoo.ru/ff0d28c8
Ne06-22
bubnunorexa LIOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 20.09.2024 r. https://m.edsoo.ru/ffod2a6e
XUMHUYECKUE DTIEMEHTHI. 3HAKH Eubs 10K
nOIMoTeKa
7 (CUMBOJIBI) XUMHUYECKUX 1 0 0 25.09.2024 r. https://m.edsoo.ru/ff0d2bed
AJIEMEHTOB



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

bubnunoreka LIOK

8 [IpocThie U CIOXKHBIE BEIIECTBA 27.09.2024 r. https://m.edsoo.ru/ffod2a6e
bu6nmmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 02.10.2024 1. https://m.edsoo.ru/ffod2d50
3aK0OH MOCTOSTHCTBA COCTaBa
10 BEIECTB. XUMHYECKas (hopmyIa. 04.10.2024 r. bubmuorexa [{OK
BaneHnTHOCTh aTOMOB XMMUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCHUTENbHAS aTOMHAS Macca. BuG 10K
nOIMOoTEKa
11 OTtHOcHTENbHAS MOJIEKYJISIPHAS 09.10.2024 r. https://m.edsoo.ru/f0d323c
Macca
MaccoBast 1011 XHMHYECKOr0 bubnunoreka LIOK
12 11.10.2024 1.
3JIEMEHTA B COEAUHEHUHU r https://m.edsoo.ru/ff0d350c
KomnuuectBo BemiecTBa. MoJib. bubnuoreka [IOK
1 16.10.2024 1.
3 MonsipHas macca 6.102024r https://m.edso0.ru/ff0d5230
DOu3nvecKnue U XUMUUIECKHUE bu6mmoteka IIOK
14 18.10.2024 .
sIBJICHUsI. XUMHUUYECKasl peaKLUsl r https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yCJ‘IOBI/ISIU IIPOTEKAHUs 23.10.2024 1. bubmmoreka HOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al16
16 3aKoH COXpaHEHHUs MacChl 25102024 1. bubnnorexa [JOK
BEIIECTB. XMMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoamvecTBa, MacChl BuG 110K
nOIMoTEKa
17 BeEIIeCTBa 110 ypaBHeI;IPIHM 06.11.2024 r. https://m.edsoo.ru/Ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanus XuMuueckux BuG OK
18 peakuuii (coequHeHus, 08.11.2024 r. nosmorexa I

pa3noKeHus, 3aMeIlIeHUs, OOMeHa)

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bubnunorexa LIOK

19 SHIIUKJIONEIUCT. O6o6uvleHI/Ie u 13.11.2024 r. https://m.edsoo.ru/FOd40cA
CUCTEeMaTu3alus 3HaHUH
KonTponbnas padora Nel mo Teme BuG 10K
nOJIMOTEeKA
20 «BerecTBa 1 XUMUUYECKHE 15.11.2024 r. https://m.edsoo.ru/Ff0d4290
peaKIum
Bo3nyx — cMech razos. Coctas BuG 110K
noInoTeKa
21 Bo3ayxa. Kuciopon — anemMeHt u 20.11.2024 r. https://m.edsoo.ru/ff0d44ge
npocroe BeuiecTBo. O30H
Ou3nyeckue 1 XUMHUIECKHE
99 CBOICTBa KHCIIOpoaa (peakiuu 22112024 1. bubnnoreka [JOK
okucieHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoOsl MosTydeHus KUCIopoia B
93 1ab0paTOpUH U 27 11.2004 1. bubnnorexa [JOK
IIpOMBILIEHHOCTH. [IprMeHenue https://m.edsoo.ru/ff0d497a
KHCIIOpOo/ia
TemnnoBoit 3¢ ekt Xumuueckoi
€aKI1H, TIOHATHUE O
24 ze ML(I)XI/IMI/I‘IGCKOM ABHEHHUHU 29.11.2024 r bubmorexa LOK
P P ’ o " https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJO0TEPMHUYECKHUX
peaKnusx
TonnuBo (Hed Tk, Yroib U METaH).
25 3ar ;13HeI§He¢1;03 ’ a, CTIOCOOBI : 04.12.2024 r Bubmmorexa [IOK
P AyXa, o " https://m.edsoo.ru/ff0d4c4a
€ro MPeOTBPAIICHUS
[IpakTuueckas pabora Ne 3 o
26 teMe «llonmydyenue u cobupanue 06.12.2004 1 bu6muoreka [JOK

KHCIIOPO/Ia, U3yUEHHUE ero
ceomictey UOT Ne(Q6-22

https://m.edsoo.ru/ff0d4ae?
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Bonopon — anemeHT u npocroe

bubnunorexa LIOK

27 BemiecTBo. Haxoxnenue B 11.12.2024 r. https://m.edsoo.ru/f0dAddo
pupoJie
DOU3NYECKUE U XUMUUYECKUE Bu6 110K
5 nOJIMOTEeKA
28 cBoiicTBa Bogopoaa. [lpumenenue 13.12.2024 1. https://m.edsoo.ru/fod4ddo
BOJIOpOA
bub6nmoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COMAX 18.12.2024 1. https://m.edsoo.ru/F0d50d2
30 Crioco6bl moTy4eHust BOAOPO/Ia B 20.12.2024 1. bubnnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas paborta Ne 4 o
31 teme «[lonyuyenue u CO6I/IpaI-£I/Ie 25122004 1. bubnuoreka [IOK
BOJIOPO/Ia, U3YYECHHUE Er0 CBONCTBY https://m.edsoo.ru/ff0d4f42
NOT Ne06-22
Monsipabiii 00BEM ra3oB. 3aKOH bubmmorexa [JOK
32 27.12.2024 1.
ABoraapo r https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYSCTBA Bu6 110K
HOJIMOTEeKA
15.01.2025 .
33 BEILlECTBA ra3a 1o ero I/I3B€CTHO.1.VIy 5.01.2025r https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
YPaBHEHHUIO peaKkliu Ha OCHOBE bubmuotexa [IOK
4 17.01.2025 r.
3 3aKOHA OOBEMHBIX OTHOIIICHUMA 7012025 https://m.edsoo.ru/ff0d5708
ra3oB
35 du3nYecKre U XUMUYECKUe 22.01.2025r. = bubmuoreka IJOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 24.01.2025r.  bubmmoreka [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens.
HacbliieHHble 1 HEHaChIILEHHbIE

29.01.2025 r.

bubnunoreka LIOK

3 pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BELIECTBa B pacTBOpE
[IpakTuyeckas padora Ne 5 o 31.01.2025 r.
teme «IIpurorosiieHre pacTBOPOB
38 C oTpenenéHHON MacCOBOM S0l bubmorexa LIOK
i https://m.edsoo.ru/ff0d5eba
pactBopénHOrO BemectBay NOT
Ne(6-22
39 O06o01IeHre U cHCTeMaTH3aIus 05.02.2025r. | bubmmnorexa [JOK
3HAHUU https://m.eds00.ru/00ad9ch2
40 KonTponbnas padota No2 mo teme 07.02.2025r. | bubmmoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxcuppl: cocTaB, KiaccupuKaus, 12.02.2025r.  bubmauoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n xummdeckue 14.02.2025 r.
42 CBOWMCTBA KMCIIOTHBIX, OCHOBHBIX U brbmmorexa LTOK
’ https://m.edsoo.ru/ff0d664e
amM(pOTEepPHBIX OKCHJIOB
43 OcHoOBaHUS: COCTaB, 19.02.2025r. | bubmuoreka IIOK
KJIaccupuKalys, HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonydyeHne n xuMnuyeckue 21.02.2025r.  bubmmoreka [JOK
CBOWCTBa OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocras, 26.02.2025r. = bubmuorexa [JOK
KJaccu(uKanus, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
46 [Tonydyenue u xumMuyeckue 28.02.2025r. = bubauoreka [JOK

CBOWCTBA KUCIOT

https://m.edsoo.ru/ffOdfee2
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Conu (cpeanue): HOMEHKIATypa,

05.03.2025 r.

bubnunorexa LIOK

47 CHOSO6BI MOJTYYCHUS, XUMHUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6. 07.03.2025 .

Pemenne skciepuMeHTAIBHBIX
48 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI bubmorexa OK
. https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COCAMHCHUI
HNOT Ne06-22
I'enernueckas CBS3b MEXKAY 12.03.2025 r.
49 KJIaCCaMH HEOPTaHMYECKUX bubmorexa OK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHUI

50 O00011IeHIE U CUCTEMATU3AIUS 14.03.2025 r. bu6nunorexa LIOK
3HaHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme 19.03.2025 1.

51 "OCHOBHBIE KJI1aCChI bubmorexa HOK

. https://m.eds00.ru/00ad9ela
HEOPTaHMYECKUX COCTUHEHUIMA
[lepBbie NOMBITKU KJIaCCUPUKATUN 21.03.2025 1.
52 XUMHUYECKUX AJIeMEHTOB. [loHsTHE bubmorexa LOK
i https://m.edsoo.ru/00ad9ffa
0 Tpynmnax CXOJHBIX JIEMEHTOB
[lepuoanueckuii 3aKoH 1 02.04.2025 r.

53 [Iepnonnueckas cucrema bubmmnoreka HOK
XUMHUYECKUX djieMeHToR /1. M. https://m.edsoo.ru/00ada52¢
MenneneeBa

54 TleDHOMLL FOVIIILL [0 - 04.04.2025r. = bubmmoteka IIOK

PHOIBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c

55 Crtpoenue atomoB. CocTaB 09.04.2025r. | bubamnorexa [JOK

aTOMHBIX saep. M3otonsl

https://m.edsoo.ru/00ada342
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CtpoeHue 3IIeKTpOHHBIX 000JI0YeK 11.04.2025 r.

56 aTOMOB DPJIEMEHTOB bu6nunoreka LIOK
[Tepuonnueckoii cucremsi /. U. https://m.edsoo.ru/00ada6bc
Meunneneena
XapakTepucTuKa XUMHU4YECKOI O 16.04.2025 r.

57 3JIEMEHTA TI0 €T0 MOJI0KEHHUIO B bubnuorexa [IOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnueckoro 18.04.2025 r.

58 3aKOHA JIJI Pa3BUTHS HAYKU U bubmmorexa [JOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
y4€HBII, IEarorT U rpaskJaHuH

59 DNEeKTPOOTPHUIIATEILHOCTh ATOMOB 23.04.2025r. = bubmuoreka IIOK
XMMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8

60 MOHHAS XUMIIECKAS CBASE 25.04.2025r.  bubmumorteka [{OK

https://m.edsoo.ru/00adac34

61 KoBanenTHas nonsipHas 30.04.2025r. = bubmuoreka [OK
XMMHYECKasl CBA3b https://m.edsoo.ru/00adaab8

62 KoBanentHas HenossspHast 02.05.2025r.  Bubauoreka [IOK
XAMUYECKas! CBSI3b https://m.edsoo.ru/00adaab9

63 Crererh OKHCICHI 07.05.2025r. = bubmmoteka IIOK

https://m.edsoo.ru/00adae28

64 OKHCIUTENTBHO- 14.05.2025r. = Bbubmuorexa IIOK
BOCCTaHOBUTEJIBHBIE PEAKIINH https://m.edsoo.ru/00adb076

65 OxkuCcIUTEN U BOCCTAHOBUTEIH 16.05.2025 . bubmmorexa LOK

https://m.edsoo.ru/00adb076

66 O06001IeHre U CUCTEMATU3AIIHS 21.05.2025r. = Bubmuoreka [IOK

3HAHUH

https://m.edsoo.ru/00adb33c
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KontponsHas padora Ne4 o reme 23.05.2025 1.
67 «Ctpoenue atomMa. XuMuyeckas 1 bubmorexa HIOK
p : https://m.eds00.ru/00adb486
CBA3b»
68 O06o001IeHre U cHCTeMaTH3aIus 1 bubnmnoreka HOK
3HAHUHU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosaunyecTBo 4acoB Hara DJIeKTPOHHbIE
Ne H3yYEeHHUs uudposbie
Tema ypoka KonTpoabHbIe IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcbl
[lepuoauueckuii 3aK0OH.
[lepuoaunueckas cucrema By 10K
noInoTeKa
1 XUMHUYECKHUX aneMeHTouB . . 1 0 0 04.09.2024 1. https://m.edsoo.ru/00adb59e
MenneneeBa. BBoaHbIM
uHcTpykTax. MOT Ne(5-22
3aKOHOMEPHOCTH B U3MEHEHHUH By 10K
. noInoTeKa
2 CBOICTB XI/{MI/I‘ICCKI/IX HIIEMEHTOB 1 0 0 06.09.2024 r. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus u HOMeHKIaTypa 1 0 0 11.09.2024 1. bubnunoreka LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buner xumngeckoii CBSI.Z'?;I/I W THUIIBI 1 0 0 13.09.2004 1. bu6nmorexa LIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo
11
5 TeMe «U OBTOpPEHHE U YTIIyOJIeHHE 1 1 0 18.09.2024 1. bubnnorexa [JOK
3HAHU OCHOBHBIX Pa3/EeIOB https://m.edsoo.ru/ff0d61c6
Kypca 8 kiacca»
Knaccudukanus XuMHuecKux Eus 10K
. nOIMOTeKa
6 peaxkuii Mo pa3IMuHbIM 1 0 0 20.09.2024 r. https://m.edsoo.ru/00adbch0
pU3HAKaM
7 [Tonsatue o ckopoctu 1 0 0 25.09.2004 1. bu6muoreka [JOK

XUMHU4YECKOM peakiuu. [lousaTue o

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
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TOMOTI'CHHBIX U I'CTCPOICHHBIX
p€aKknuax

TlousTHe 0 XUMHYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOLIME HA CKOPOCTh

bubnunorexa LIOK

8 27.09.2024 r.
XUMHUYECKOW PEaKUU U g https://m.edsoo.ru/00adc28c
MOJIOKEHUE XHMHUYECKOTO
paBHOBECHUS
9 OKHCITUTENTBHO- 02.10.2024 1. bubmuoreka [{OK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON By 10K
noIMoTeKa
10 nucconuanyu. CUIbHBIE U 04.10.2024 r. https://m.edsoo.ru/00adcd68
cJ1a0ble AIEKTPOJIUTHI
. bubnuoreka [IOK
11 Honnble ypaBHEHHsI peakui 09.10.2024 r. https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHUH B CBETE Bub 10K
. noIMoTeKa
12 npeJICTaBIeHUH 00 ) 11.10.2024 r. https://m.edsoo.ru/00add5d8
IIEKTPOIUTUICCKON
JIUCCOIUAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
CBETe NpeJCTaBICHUNA 00 bubmuoreka [IOK
13 16.10.2024 1.
ANEKTPOIUTUYECKOMN r https://m.edsoo.ru/00add8b2
JIUCCOIUAIIAN
. bubmuoreka [{OK
14 [TonsTHE O TUIpONIH3E CONEN 18.10.2024 r. https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus 23.10.2024 1. bubnuoreka [{OK

3HAHUH

https://m.edsoo.ru/00addd12
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[IpaxkTuueckas padora Ne 1.

bubnunorexa LIOK

16 «Pemenune sKcrepuMeHTaIbHbBIX 25.10.2024 1.
https://m.edsoo.ru/00addbfa
samayy MOT Ne06-22 D
KonTtponbsHas padora Ne2 mo
TeMe «DJIEKTPOIUTHYECKAS Bbu6muotexa [JOK
17 06.11.2024 r.
aucconranus. XuMU4ECKue 3 https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OO61as xapakTepucTUKa
18 raJII:r:H)(()Bp ;;Mii:cf;e 08.11.2024y,  Dnomorexa LIOK
. ' o " https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMEpPE XJI0pa
Xnoposogopoa. ConsiHast
19 KI/ICJfOTa I)L(I/II:\/queCKHe CBOICTBa 13.11.2024 r bubmorexa HOK
’ ’ o " https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMCHCHHE
[TpakTrueckas padora Ne 2 mo
20 teme «llomyuenue COJ}HHOI/{ 15.11.2024 . bubnuoreka [IOK
KHUCJIOTBI, U3yUYEHHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348
HNOT Ne06-22
Borurcnenus o ypaBHeHUAM
21 XUMUYECKHUX eal}clp Wi, €CJIU OJTUH 20.11.2024 r bubmorexa LOK
peariiL, A o " https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as xapakTepucTuKa 29 11.2004 1. bubmuoreka [IOK
anemeHTOB VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoU(UKAIIH
93 cepsl. Haxoxenue cepsl u eé 27 11.2004 . bubnmnoreka [JOK

COEIMHEHUH B IPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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CepoBoaopoj1, CTpOCHHUE,

bubnunorexa LIOK

24 (bHSF‘IGCKI/IC U XUMUYECKHE 29.11.2024 1. https://m.edso0.ru/00adeg0?
CBOIiCTBa
Oxcuppl cepbl. CepHast KUCIIOTA,

25 ¢u3nvecKkre 1 XUMHUYECKHIE 04.12.2024 r bubmorexa LIOK

. o " https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XUMHYECKUE peaKllui, JiexKalinue
B OCHOBE ITPOMBIIIJICHHOTO

26 croco0a MoJIy4eHUs! CEpHOU 06.12.2004 1. bubnnorexa [JOK
KHMCJIOTBl. XUMHYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKarolen
Cpebl COeTUHEHUSMU CEPhI
B o

97 BIYMCIICHUE MACCOBOM JIOIH 11.12.2024 1. bubnuoreka [{OK
BBIXOJa MPOIYKTA PEAKLIHHI https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,

28 acCIpOCTpaHEHUE B IPUPOJIE 13.12.2024 r bubmorexa HOK
pactpovtp PHpOAe, o " https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUICCKHEC
CBOICTBA
AMMHUak, ero puznuecKue u Bub 10K

noIMoTeKa

29 i 18.12.2024 r.

NUMIFACCICHE CBOMCTRa, r https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ PUMEHEHUE
[TpakTuueckast pabota Ne 3 mo

30 TEME «HonyquHevaMMI/IaKa, 20.12.2004 1. bu6muoreka [JOK
u3ydeHue ero csoiicts» MOT https://m.edsoo.ru/00adf180
Ne(6-22

31 A3oTHas Kuc0Ta, €€ GU3nIecKre 25122004 1. bubnuotexa [JOK

1 XUMHYECKHE CBOMCTBA

https://m.edsoo0.ru/00adf306
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Hcnonp3oBaHnue HUTPATOB U
coJIel aMMOHUS B KauecTBe

39 MUHEPATBHBIX YIOOPEHHIA. 27122004 . bubmmoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpYXKAarolIen cpeibl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 dbochopnas KI/ICHOTva, ¢busnueckue 15.01.2025 r. bubmmoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHUe
Hcnons3oBanue pochatos B

34 KauecTBe thHepaJ‘IbeIX 17.01.2025 1. bubmmoreka [JOK
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHON cpenbl pochaTamu
Yraepon, pacipocTpaHeHHAE B 22.01.2025 r.

35 npu I()) Iel E)I/ISI/II?{eCKI:/Ie " bubmorexa LIOK

PHPOJIE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Okcuapl yraepojaa, ux 24.01.2025 1.
(duU3HYECKUE M XUMUICCKHEC
36 CBOMCTBA. DKOJIOTUICCKUE bubmorexa LOK
] https://m.edsoo.ru/00adfebe
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yrinepoaa (1V)
37 VYronpHas KUCIIOTa U €€ COTn 29.01.2025 . bubmorexa [OK
https://m.edsoo.ru/00ae006¢c
[TpaxTrueckast paborta Ne 4 o 31.01.2025 .
38 teMe "llosrydeHne yriekuciaoro bu6muoreka [JOK

ra3a. KauectBeHHas peakius Ha
kapooHaT-uoH" MOT Ne06-22

https://m.edsoo.ru/00ae027e
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[lepBoHauanbHbBIE TOHATHUS 00 05.02.2025 .
39 OpPraHUYECKUX BEIECTBAX KaK O buGnuorexa [IOK
p m https://m.edso0.ru/00ae054¢e
COCTMHECHUSX YIIIepo1a
40 KDeMHHI 1 €10 coeTiHeNs 07.02.2025 r. bubnunorexa LIOK
P s https://m.edso00.ru/00ae080a
[IpaxkTuueckas padora Ne 5. 12.02.2025 .
Pemenne skciepuMeHTAIBHBIX
41 3amay no reMe «Baxuelnine buGnnorexa [IOK
g https://m.edso0.ru/00ae0bf2
HEMETAUIBL U UX COEAUHEHUD)
HNOT Ne06-22
4 O06o001IeHe U CUCTEMaTH3aIs 14.02.2025 1. bubnuorexa [{OK
3HAHUN https://m.edso0.ru/00ae0dOa
KonTtponpsHas padora Ne3 mo 19.02.2025 .
43 TeMe «BaxHelnine HeMeTauIbl U bubnnorexa [JOK
https://m.edsoo.ru/00ae0e18
AX COEIUHEHU»
OO01mas xapakTepucTHKa 21.02.2025 1.
XUMHYECKHUX DIIEMEHTOB —
44 MeTaJIoOB. MeTaiinueckas CBsI3b bubnuoreka [{OK
U MeTaJuIn4ecKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
dusnyeckue cBOUCTBA METAIIOB
XUMHUYECKHE CBOMCTBA METAJIOB. 26.02.2025 1.
45 DIIEKTPOXUMUUECKUAH P Bubmiorexa ITOK
p . P https://m.edso00.ru/00ae1156
HaANPSDKEHUH METAJIOB
O61mue crocoOb! MOTyYeHUs 28.02.2025 1.
MeTaiuioB. Crutasel. Beraucienus
bubnunorexa LIOK
46 10 YPaBHEHUSIM XUMHUECKUX

peaKuii, €CIIi OJIUH U3
peareHTOB COJIEPKHUT MPUMECH

https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
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47 TTOHSTHE O KOPPOSHH METATIOB 05.03.2025 1. bubnunoreka LIOK
https://m.edsoo.ru/00ae1278
07.03.2025 1. bu6nuoreka [IOK
48 Ienosmpie MeTai bl https://m.edsogrUIOan14b2
49 OKcuabl ¥ THAPOKCUIBI HATPUS U 12.03.2025 1. bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
50 [llenouHo3eMeTbHBIC METAIIBI — 14.03.2025 1. bubnuorexa [JOK
KaJbLIMH 1 MarHuim https://m.edsoo.ru/00ae15e8
51 Baxuetimme coemuHEHUS 19.03.2025 1. bu6nmorexa LIOK
KaJTBIAS https://m.edsoo.ru/00ael5e8
52 O606IEIGHI/IG U CHCTEMATHU3aLUs 21.03.2025 r.
3HAHHUH
53 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 02.04.2025 r. bubnnorexa [IOK
YCTPaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o 04.04.2025 r.
54 teme "JKECTKOCTE BOJKI U bu6nmmoteka LIOK
Metoabl e€ yerpanenus" UOT https://m.edsoo.ru/00aelae8
Ne(06-22
. 09.04.2025 1. bubnmorexa LIOK
= Amomuinit https://m.edso:)_.[rUIOanch
56 AMpoTepHbIe cBOMCTBA OKCHIA U 11.04.2025 r. bubmuoteka [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
16.04.2025 1. bubnunorexa LIOK
> Keneso https://m.edsol_.[ruIOanld86
58 Oxcuipl, TMAPOKCUIBI U COJIN 18.04.2025 . bubmuorexa [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
59 O00011eHNe U CUCTEMATU3 AL 23.04.2025 .

3HAHUH
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[IpaxTuueckas padora Ne 7. 25.04.2025 r.
Pemenue sxcriepuMeHTaTbHBIX
60 3amay no reMe «Baxuelnie 1 buGnuorexa [IOK
https://m.edsoo.ru/00ae3de8
MeTaJuIbl U ux coequaeHus» NOT
Ne(06-22
Boluncnenus o ypaBHEHUAM 30.04.2025 r.
XUMUYECKHUX PEaKIIUi, €CITH OJIUH
61 13 pEareHTOB JIaH B M30BITKE WIIH 1 bubnunorexa LIOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JI BBIXOJA
MPOJYKTA PCAKIIUU
62 O0600I11IeHNE U CUCTEMATU3AIUS 1 02.05.2025 r.
3HAHUM
KontponpsHas padora Ne4 mo 07.05.2025 .
63 TeMe «BakHelIne MeTasuIbl U UX 1
COCTMHCHUS
BemectBa u matepuansl B 14.05.2025 r. bu6nunorexa LIOK
64 . 1
TOBCETHEBHOM KH3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
65 XVMHYECKOE 3arpsi3HEHUE 1 16.05.2025 . bubmmnoreka HOK
OKpYXKaroIleu cpebl https://m.edsoo.ru/00ae4270
66 Ponb xumuu B perieHnu 1 21.05.2025 1. bubmmnoreka HOK
HKOJIOTUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
67 O06o0mIeHre U cucTeMaTr3aIus 1 23.05.2025 1. bubmuoreka [{OK
3HAaHUH https://m.edsoo.ru/00adb33c
68 O06o0011eHIEe U CUCTeMaTH3aIs 1 bub6muoreka [IOK
3HAaHUU https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME
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NOT Ne05-22 — uHCTpYKLIHA [0 OXpaHe TPy/ia IPH MPOBEICHUY 3aHATUI B KAOMHETE XUMHUU.

NOT Ne06-22 — uHCTpyKLIUA IO OXpaHe TPy/la IPH MPOBEICHUH IEMOHCTPAI[MOHHBIX OMBITOB O XUMUHU.



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 xmacc/ IN'abpuensa O.C., OctpoymoB W.I'., CmaaxoB C.A.,
AKIMOHEPHOE 00I11eCTBO «M31aTenbCcTBO «ITpocsemienue»
 Xumus, 9 xmacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnanko C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI I YYUTEJIA

Xumusi: Jluarnoctuyeckue paboThl. 8 KiI.: yueOHO-METOAUYECKOE oco0ue K
yueOHuky O.C. 'abpuensina «Xumus.8 kinacey/ A.B. Kynmosa. — M.: Jlpoda,
2015. - 128 c.

TeTpaap AJis1 OLIEHKU KayecTBa 3HAHUM 1O XuMuu K yueOHuky O.C.
lNabpuensna «Xumus. 9 knacey/ O.C. IN'abpuensan, A.B. Kymniosa. — 5-e u3n.,
crepeotuir. — M.: Jlpoda, 2017. — 111, [1] c.

Xumus (6a30Bbii ypoBeHb). Peanuzanus tpedoBannii ®I'OC ocHOBHOTO
oO1ero oopazoBanus: MeToIMYecKoe mocobue aisa yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; mox pexn. I'. B. [Inuyrunou. M.: ®I'BHY «MHcTutyT
cTpareruu pa3zsutus oopazoanus PAOy», 2022. 81 c.

[IpenonaBaHue ecTeCTBEHHO-HAYYHBIX IPEIMETOB B YCIOBUSIX OOHOBIICHUS
cojiepkanus o01iero oopazoBanus: Mmetoauueckoe nocodue / [[lentun A.1O.,
3arpannunas H.A., Hukumosa E.A. u np.]; nox pex. A.1O. Ilentnna.—M.:
OI'BHY «MucTtutyT cTpareruu pazsutus oopazoBanusi PAO». 2021.— 184 c.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmoreka IIOK

Poccuiickas anekTpoHHas mkosa



[Ipunoxenue

HpI/IMepHLIe TEMbI ITPOCKTHLIX U y‘leﬁHO-HCCﬂe)IOBaTeJII)CKI/IX paﬁoT mo
XUMHUH

8 kiace

1. CriocoOslI pa3aenenus cMmeceil, MpuMeHsieMbIe B OBITY.

2. UccnenoBanne BOJONIPOBOIHON BOJIBI M YIIYYIIEHHWE KAYECTBA BOJIBI.

3. UccnenoBanue yumcoB u BeIpabOTKa peKOMEHAAINN 0 UX UCTIOIb30BAaHUIO B
Ka4yeCTBE MTPOYKTOB ITUTAHUS.

4. Ilepuoanueckuii 3akoH u llepuonnueckas cuctemMa B yueOHMKAX pa3IU4HbIX
CTpaH.

5. XUMHUECKHE CIOKEThI B HAYyYHO-(PAaHTACTUYECKUX NTPOU3BEACHUSX.

6. XMMHYECKHE CIOKETHI B TPOU3BEACHUAX PYCCKOU KIIACCUYECKOM JINTEPATYPHI.
7. llpuMeHeHre TEMIIEPHBIX KPacOK B IMPOU3BEAEHUSAX U3BECTHBIX XYI0XKHUKOB
Y UX U3TOTOBJICHHE.

8. IIpupoanbIe BelecTBa U MaTepUalbl U UX IPUMEHEHUE B HCKYCCTBE.

9. Xumus kak ocHOBa (hpu3nueckoi reorpapuu.

10. Xumnueckue ynoOpeHus 1 UX UCIOIb30BaHUE B TUAPOIIOHUKE.

11. Kucnotsl B mpupoje v 1oMa.

12. Oxcuapl B IpUpoOAE U J0MA.

13. Conu B HEXKMBOU TPUPOJE.

14. Conn B )kMBOM IPUPOIE.

15. Xemodunus u xemopoOusi: apryMeHThI ¥ (paKThI.

9 Kiacce

1. «IlepuoanueckomMy 3akoHy OyAylllee HE TPO3UT PA3PYLICHUEM...)»

2. AnmoTponus METaJIOB.

3. AMop(dHBIe BelecTBa U MaTepHallbl B MPUPOE, TEXHUKE U OBITY.

4. MuHepaJsbl ¥ TOPHBIE TIOPOJIbI KAK OCHOBA JIUTOC(HEPHI.

5. HccnenoBanue xE€CTKOCTU BOJBI U CITOCOOBI €€ yCTpaHEHHUSI.

6. OKCUIBI U CONM KaK CTPOUTENIbHbIE MaTEPHUAIBL.

/. MHOTONMMKNY KapOOHAT KAJNBIIHS: B IPUPOJIE, MPOMBIIIIICHHOCTH U OBITY.
8. BupTyanpHOE MOJETMPOBaHHE PA3TMUHBIX XUMHUECKUX MPOU3BOJICTB.
9. HccnenoBaHue TyaJeTHOTO MbLIA Pa3IMYHBIX TOPTOBBIX MApOK.

10. UccnenoBanue (pakTOpoB OKPYKAIOIIEH CPebl, BIUAIONIUX HA KOPPO3UIO
METaJIJIOB; CIIOCOOBI 3aIIUTHI OT KOPPO3UHU.



11. bnaropogHble HE 3HAYUT UHEPTHBIE.

12. Metannsl Kak MaTepual i MPOU3BOJCTBA MPOU3BEICHHUI HCKYCCTBA.
13. Ponp MeTanioB B UCTOPUH YEJIOBEUECKOW LIUBUIN3ALUH.

14. PernoHnanpHO€ CHIIMKAaTHOE IPOU3BOCTBO.

15. Onpenenenue conepxanus BuramuHa C B cokax U QpyKTax.
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