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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusix Poccuiickoit denepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeIbHOE NIPEIMETHOE COJIEpKAHUE, IPEyCMATPUBAET paclpeesieHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
U3YYEHUS XUMHUHU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JIOTUKU Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE I1eleil W3y4YeHHs TpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB  HMX  CaAMOCTOSITENIbHOM  y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a Ha €IUHCTBO MPUPOABI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM TAarioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHWs B OOYUYEeHHU XUMHUHU 00eCNedMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:KaHMsl MPOTrpaMMbl MO XUMHH c(HOpPMHpPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHLMITY NOCIEIOBATEIbHOTO PA3BUTHS 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 ANEKTPOIUTUIECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHSI M BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUsI K HAYYHOMY 3HaHHUIO M METOJIaM [03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABMII OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IIO3HaHUf,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUJOB JESTEIbHOCTH;

— ¢popmupoBanue o61IeH PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMUHU, NPUMEHATh WX MPU pEHIeHHH TmpobdiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



MECTO YYEBHOI'O IIPEJJMETA «XUMHWHN» B YYUEBHOM IIJIAHE
OO11iee YMCIIO 9acOB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraiseT 131 gacos: B 8 kimacce — 65 vacos (2 yaca B Hezeno), B 9 kinacce — 66
yacoB (2 yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

8 KJIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. dusnueckue CBOWCTBAa BeLIECTB. ArperarHoe coctosHue BemniectB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cMmecu. CriocoObl pa3/ieIeHUs] CMeceH.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAS aTOMHasi Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnueckue U XUMHUYECKUE SIBIEHMsS. XHUMHMUYEecKass peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanys XUMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOW, ImpaBwiaMu paboThl B jJaboparopuu U mpuéMamu
oOpareHusi ¢ J1abopaToOpHbIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt0ieHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHUE U KOHJIEHCALlUsl BOJIbI) 1 XUMUYECKUX (TOpPEHUE CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) SIBIeHUH, HabI0aeHne
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3fokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KMCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue jxene3a ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
pas3jielieHuss CMecel: C MOMOINBI0 MarHuTa, (WIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMA,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pe3yJIbTaTOB TPOBEAEHHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoj — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B nmpupoje, Gpu3nyeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/ia.

TemoBoil 3(dexT XuUMHUECKONW peakIUH, TEePMOXUMHUYECKHE YpaBHEHHUS, JK30- H
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.



Bomopoa — »snemMeHT M mpoctoe BemiecTBO. HaxoxneHue Bomopoaa B IPHUPOE,
duznyecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHusl. KucioTe! u comu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklimeHuele u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 11oyisl BelllecTBa B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHus. Poiab pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcunpl. Kiaccubukanus OKCHIIOB:
coneoOpa3yromiue (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKCcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne oKkCuaoB.

OcHoBanus. Knaccudukanuss oOcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuil. dusznueckue M XHUMHUYECKHE CBOMCTBAa OCHOBaHMH. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue ¥ XUMHUYECKUE
cBoiicTBa kuciot. Pan akrusHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cporcrsa coneil. [lomydenne
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpeeNieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOIyYeHHE, COOMpaHUe,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHUCJIOPOJa, HAOIO/IEHWE B3aMMOJIECUCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBre Bogopoma ¢ okcugaom wmemu (I1)
(BO3MOXHO HCTIOJIB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIHE 00pPa3IOB BEMIECTB KOJIUYECTBOM
1 momnb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMUHBIX KIJIACCOB,
HaOJIIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpaX KHUCIOT U IIEJIOYEH, M3ydeHUe
B3aumoseicTBus okcuma memu (1) ¢ pacTBOpoM CepHO# KHCIIOTBI, KHCIOT C MeETaljlaMHu,
peakuMii HeWTpaiau3alud, NOJyYeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Hepuoauveckuii 3axoH U Ilepuoanmyeckasi cucrema xumu4yeckux djiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKK KiIacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHbIE U HIEJIOYHO3EMEIbHbBIE METAJJIbI, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juinHHOnepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.



Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMHUYECKHX 3JIeMeHTOB [lepuonndeckoii CUCTEMBI
. W. MeHnngeneeBa. XapakTepUCTUKAa XHMHUYECKOTO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUS pauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — yu€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipouecchr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
[IMHKA C pacTBOpPaMH KHUCIOT M IIEJI0YeH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COSTUHEHHS).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBSI3€H MPU M3YYCHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 HCIOJb30BAaHME KakK OOIIMX ECTECTBEHHO-HAYYHBIX TMIOHATUW, TaK U TMOHATHH,
ABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJCHWE,  IKCIICPHUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJ0, O0bEM, arperaTHoOe
COCTOSIHME BEIEeCTBa, ra3, (HU3WYECKHUE BEITUYUHBI, €AUHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
383151, ComHIie.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamyeckas cucrema xumuueckux osnemeHtos J[. H.
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproanyueckoit cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHUCTAUTMYECKOW PEMIETKH W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi M0 Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMIOBOMY d(h(exTy, Mo H3MEHEHHIO CTETeHEeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKHE YPaBHEHHUSI.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMBIX W HEOOPATHMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOIeHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecuU. DakTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocCTaBl€HHE YPAaBHEHUHW OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AHUOHBI. MexaHH3M [AHUCCOIMAllMM BEUIECTB C Pa3jIMYHbIMH BHJAMHU XHMHYECKOH CBS3H.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJCTaBICHU 00 3IEKTPONIUTUYECKOW auccoruanui. KadecTBeHHbIE peakIUy Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKON peakuuu OT BO3JCHCTBHUS pa3iIMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKUA MPOTEKAHUS peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX IMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHEe, peakUuu pas3ioKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0O KAYECTBEHHBIX pEaKUUid Ha HOHBI,
pelleHre YKCIEPUMEHTATbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crernieHu okucineHusi. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJIOTE€HOB.
XVMMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METAUIAMM, HEMETAJUIAMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHHUE, (U3MYeCKHe M XMMHUYeckue cBoMcTBa. OKCHJIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE MPOMBILIUIEHHOTO croco0a Mody4yeHus cepHoi kuciotel. [IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynb¢aT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpoCcTpaHeHHWe B Mpupoje, (GHU3UYEcCKue Hu
XumMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pusndeckrue 1 XuMH4ecKHe



CBOWCTBA, MoJlyueHue U npuMmeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢u3uueckue M XMUMHUYECKHME CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonp3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIepo/], AFIOTPOIHbIE MOIU(PUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3MYECKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYeCKHe MPoOeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHHS KIIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IojydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcronb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, HPUPOAHBIA ra3, HedTb), MPOAYKThl HUX NepepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBOWCTBA, IOJy4Y€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mpencraBieHus o6 okxcuge kpemuusa (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEeHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAaKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUEOMaTepHUaoB), HaOMIOJeHHWEe Tpolecca OOYINMBaHMS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluHu Ha cynb(aT-uoH W HaOJo/leHue MpH3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaguta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOLECCOM aJCcOpOLMU PAaCTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, pacro3HaBaHUE



U W3y4YeHUE CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAa4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIIEHHE C NPOIyKIUEH
CUJIMKAaTHOM MPOMBILUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «Baxnenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux sneMeHToB 1. . Menaeneesa u crpoeHust
aroMoB. CTpoeHuE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAll HAOpsHKEHUM MeTaioB. PU3MYECKMEe U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MONy4YeHHs] MeTAIIOB. [IOHATHE O KOPPO3HH METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoit cucTeMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJEHHE B Npupoae. OPU3NYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCIUHCHHH.

[[lenouyHo3emMenbHbICE METAUIbl MarHuii M Kajublui: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOEHUME HMX aTOMOB, HaXxOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmtoMunuii: nonoxkenue B llepumogmyeckoil cucreme xumuueckux syemeHTtoB [[. U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OPU3NUecKue U XMMUUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cuctemMe XuMuU4eckux osnemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aToMa, HaxOXAeHUE B mpupojae. Pu3nueckue 1 XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi MEeTa/lIOB M CIJIaBOB, WX (U3NYECKUMU CBOICTBaMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KaJIbIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), KCCIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHUS Kele3a B
KuciIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJH30BaHHE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIIEPUMEHTANbHBIX 33]1a4 110
TeMe «BakHeHIIe MeTaIbl U X COCTUHCHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u maTepuainsl B IOBCEIHEBHOM JKM3HM YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons Xxumuu B pemieHuu 3K0JIOTUYECKUX MPOOIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAIBI).



Meostcnpeomemnuwie ceasu

Peanu3zanius MeXMpeMETHBIX CBsI3€H MPU U3YYCHUU XMMHH B 9 KJacce OCYIIECTBIISCTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMU JIJIS1 OT/ACIIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHS: HAY4HbIH (akT, THUmoresa, 3aKOH, Teopus,
aHaIM3,  CHUHTE3,  KIacCH(pUKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®wusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
pPalMOaKTUBHOCTh, MOJIEKYJA, OSJICKTPUYCCKHHA 3apsl, NPOBOJHHUKH, ITOJYIPOBOIHHUKH,
JVBJICKTPUKHU, (POTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHE BEIIECTBa, Tas,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS], KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

buomnorusi: ¢dotocunTres, npixaHue, Ouocdepa, 3KOCUCTEMa, MHUHEpAIbHBIC YHIOOPCHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCIILHEIC BEIIECTRA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IOPOJIBI, ITOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALIUN O0YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOW HAYKH B JKH3HH COBPEMEHHOTO OOILECTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHU O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIbHOCTH NP BIMOJIHEHUH Y4eOHBIX, I0O3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C TMO3WIMHA HPAaBCTBEHHBIX H
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMaHHUS  CYIIHOCTH HAaydyHOW KapTHUHBI MHUpa, NPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa C MPUPOJHON Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaONIOJaeMbIX IPOIECCOB W SIBJICHWH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBEIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKMU3HU, OCO3HAHME IIOCIECACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpaIlllEeHWH C XMUMHYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHMW 10 XUMHHM, OCO3HAaHHBIM BBIOOp MHIMBUIYaJbHOW TpPAEKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJITalITUPOBATHLCS B MPO(ECCUOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUIsl TIOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
M03HABATEILHOM, KOMMYHHUKATHBHOMN U COLMAILHOW MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHUKaTHBHbBIE, PETYJISATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX pCaKHI/II\/’I, YCTaHaBJIMBATh NPUUINHHO-CICACTBCHHBLIC CBA3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘IéTOM 9TUX MOIACIBHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBIABJISITH U
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AllMM U MPOBEICHHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JACTH HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCcTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMmyHnKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) IO CYLIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATH CBOM NPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABISATH MOMyUYE€HHBIE PE3YIbTaThl TO3HABATEIHHON NESTEIHHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsl y4eOHOTrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABaTENbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHHE KPUTEPUEB 110 OIICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBHS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJWMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BBIOMPATH
HaubOonee dD(PQEKTUBHBIE CHOCOOBI pelIeHHs Y4eOHBIX U TO3HABATENBHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBHIITOJIHEHUH 33JaHUH C yYETOM TMOJydeHWs] HOBBIX 3HAHWH 00 H3y4aeMbBIX OOBEKTax —
BEIIECTBAX M PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTara 3asBJICHHON IENH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3aJIaHUH.



MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mpenMeTHBIX pe3yabTATOB IO OCBOCHHIO OO0S3aTEIBLHOTO COACPKAHUS,
YCTAHOBJICHHOTO JaHHOM (exepanpHO pabodell mporpamMMoil, BBIICISIOT: OCBOCHHBIC

oOydJarlomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHO o0nactu «XUMHUSA», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpEeTaLnH, IPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYALIUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, IPOCTOE BEIIECTBO, CJIO)KHOE BELIECTBO, CMeCh (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JA0Jds XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMHUECKas peakius, Kiaccuduxanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
o0OMeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(P(PEKT peakunu, siipo aToMa,
JJIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOMTalb, paJuyc aroMa, XUMHYecKas CB3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10J1s1 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHM U NPUMEHATh 3TH
MOHSITHS IIPH ONIMCAHUU BEILIECTB U UX IIPEBPALLCHMUI;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBlIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OIpeNieNATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAIJICKHOCTb BEIIECTB K
onpeAeNéHHOMY Kiaccy COEAMHEHMH 1o QopmyrnaM, BHJ XHMHUYECKOM CBSI3U
(KOBaJICHTHAasl U MOHHAs) B HEOPTaHMUECKUX COECTMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
IIOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMHUYECKHUX DJIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHusl, KOTopble UMeroTcss B Tabauue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0llee 4YHUCIO JJIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOJATBEp)KJas  ONHUCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALIEHUH B Pa3IMYHbIX YCIOBHSIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUYECKON PEAKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE€  METOAbl  MO3HaHUS  —  HaAONMIOJAeHWe,  H3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO TIOTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTh XMMHUYECKHE HKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX INOHATHUN: XMMUUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas peakLHs, XMMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHEe, OOpaTUMble U HEoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJIOTPONHs, aM(OTepHOCTh, XUMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJIS COCTaBJICHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NMPHUHAIIEKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICEHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON peMIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnoboyHas mnoarpymmna (b-rpynma)», manble W OonblIMe MEPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o0lee YUCIIO AMEKTPOHOB U paclpeiesieHue UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHMH CBOWMCTB JJIEMEHTOB M HX



COCIMHEHUI B Mpe/esiaX MajbIX MMEPHOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIYy U COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYeckrne XHMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKIasi OMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON JUCCOLUAIIMU KUCIIOT, IIEJI0Yed U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPXKJAIOIIUX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXKAY BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsI XUMUYECKUX ITPEBPAILICHUN B pa3JIMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COSIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuja MOJB30BAHUS XHMHUYECKOM TMOCYyIoM #  1abOpaTopHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMPaHHIO Ta3000pa3HbIX BEIICCTB (AMMHAKA M YIIIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIIMH, MOATBEPHKAAIOIINE KAaueCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTAaHUYECKUX BEIICCTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJW3 U CUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE MPUIYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAaHUS — HaONIJEHWE, W3MEPEeHUEe, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHMe pa3ieiioB U Komrecrso wacos DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoasmkie HpaxTHaeckne o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaKHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyegoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTEIN HEOPraHUYECKUX BelIeCTB
21 Bosnyx. Kucnopona. [Tousarue 6 1 bu6mmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCTMHEHU

Hroro 1o pasneny 30

https://m.edso0.ru/7f41837¢c

Paszgen 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHune aToMoOB.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIuH

Ilepuoauueckuii 3aK0H U
[Mepuoauueckast cucrtema

3.1 XAMHYeCKHuX daeMeHToB Jl. U. 7
MenneneeBa. CtpoeHue aroma

bu6mmoreka [JOK
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Xumudeckas CBS3b.

3.2 OKHUCIUTEILHO- 7 bubmuorexa LIOK
BOCCTAHOBHTEbHBIE PEAKIHII https://m.edsoo.ru/7f41837c
buommoreka [HOK
Hroro no pasnery 14 https://m.edsc%.ru/7f418370
PesepBHOE Bpems 1 brbmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 65

[NPOT'PAMME



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

9 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aKanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrayOneHue 3HaHUH 5 1 Bu6moteka [IOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
o | o e ; Bunerss LOK
' PYITIBL 2-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubmmoteka IIOK
2.3 aneMeHTOoB VA-Tpymmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
24 onewenton WALy, Sracponn : ) 2 ubmorera LIOK
' N PYIUIRL. poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro 1o pasneny 25
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuotexa [JOK
31 Obmpe croicTsa MeTanIoB 4 https://m.edsoo.ru/7f41a636
3.2 Baxxueiire Metauibl 1 UX COSIUHEHUS 16 1 2 Bubmuorexa HOK

https://m.edso0.ru/7f41a636



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

Hroro no pazueny 20

Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 B TEPUAJIBI B )KU3HU YEJIOBEKA 3 bubimorexa IIOK
| PHIETPREMEED ! https://m.edso00.ru/7f41a636
Hroro no pasueny 3
PesepBHOE Bpems 1 bubmorexa [OK

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

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 66 4 7



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

INOYPOYHOE IIVTAHUPOBAHUE
8 KJIACC

Ne KoJunyecTBo 4yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
/i Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue u3yuenus o0pa3zoBaTeJbHBIE
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Poiap XuMuM B KU3HU 1 bu6mmoreka [IOK
4esoBeka. Terna u BenecTBa 03.09.2024  https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMHUHU 1 bubmorexa LHOK
05.09.2024  https://m.edsoo.ru/ff0d227e
3 ArperaTtHbple COCTOSIHHS BEIICCTB 1 bubmorexa LHOK
' 10.09.2024  https://m.edsoo.ru/ff0d2a6¢c
[Ipaktuueckas padora Ne 1 «IIpaBuna
4 paboThI B 1a0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpaineHus ¢ 1a00paTOPHBIM 12.09.2024  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
5 [TpakTnyeckas pabora Ne 2 " 1 1 bubnuorexa [IOK
HaOnronenue 3a ropsiieii cedei."” 17.09.2024  https://m.edsoo.ru/ff0d26ca
6 duznyeckue IBICHUS - OCHOBA 1 bu6mmorexa [IOK
pasieNnieHus CMeceil B XUMHH. 19.09.2024  https://m.edsoo.ru/ff0d28c8
7 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE 1 bubmmorexa LHOK
24.09.2024  https://m.edsoo.ru/ff0d2d50
8 XuMHUYECKHUe AJIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB 26.09.2024  https://m.edsoo.ru/ff0d2be8
9 [IpocTeie 1 cnoxHbIE BELIECTBA 1 bubmorexa HOK
' 01.10.2024  https://m.edsoo.ru/ff0d2a6c
o | mmrmemscem . | B LOK
‘ 03.10.2024  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX DJIEMEHTOB
L Omeamenmonwoneympranvacea 1 BuGmnorera LIOK
08.10.2024  https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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12 MaccoBast 1071 XUMHYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COCIUHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuoreka [JOK
MossipHas macca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 DOu3NYECKUE U XUMUYECKHUE SIBICHUS. bu6mmoreka [IOK
XUMHUECKas peaKius 17.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciI0BHs POTEKAHUS bubnnorexa [JOK
XUMHYECKMX PEaKIuii 22.10.2024 @ https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [JOK
XUMHUYECKUE YPaBHEHUS 24.10.2024  https://m.edsoo.ru/ff0d3b88
17 nemeorsa no ypasnemim; xuiccxix ubanorexa IOK
N 07.11.2024  https://m.edsoo.ru/ff0d5708
peaKImit
5 | b o perned B 1O
’ ’ 12.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
19 mumcroneer, OSosuenme buGmnorexa LIOK
) . 14.11.2024 = https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAaHHUH
20 Konrponbnas pabora no reme bubnuoreka [IOK
«BerecTBa 1 XUMHYECKUE PEAKIIUN 19.11.2024  https://m.edsoo.ru/ff0d4290
2 sosyma Kncropon o onewent Bafmorexa LIOK
i 21.11.2024  https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H
p | S s oo eiens BuGaonsa LOK
’ 26.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 naGoparopitn npowsienmocrn ubmiorera LIOK
' 28.11.2024  https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
24 TennoBoii 3¢ ekt XuMUIecKoi bubnuoreka [IOK



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
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pEaKIMH, TIOHATHE O 03.12.2024 | https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHJIOTEPMHUUYCCKUX PEAKIIHIX
35 | Sarpremeing aoupes, enonaba o bu6morera LIOK
’ 05.12.2024  https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALEHUS
36 | donyaonmen cobmpantc mmenopOTa Bu6morera LIOK
. ’ 10.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
27 Bonopon — anmemMeHT u mpocToe bu6mmoreka [IOK
BelecTBo. HaxoxieHue B npupo/ie 12.12.2024  https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [IpuMeHeHre Bogopoa 17.12.2024  https://m.edsoo.ru/ff0d4dd0
29 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnuorexa [JOK
1abopaTopun 19.12.2024 = https://m.edsoo.ru/ff0d4dd0
0 longaonme n sobpane sotopons bu6morera LIOK
N ’ 24.12.2024  https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
31 ITousTHe 0 KMCITIOTaX M COJIAX bubmiorexa LIOK
26.12.2024  https://m.edsoo.ru/ff0d50d2
30 MounsipHblii 00BEM Tra3oB. 3aKOH bubnnoreka [JOK
ABorajpo 09.01.2025  https://m.edsoo.ru/ff0d542e
o | o romerms B 10K
. 14.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA HIIK 00BEMY
34 5;:;?{2:{2:;1’;:2?;;4; i: 13:1501122 3aKOHA bubmorexa HOK
N . 16.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 ®duznvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI 21.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTe 06 bubnmoreka [JOK
HHIWKaTOpax 23.01.2025  https://m.edsoo.ru/ff0d59e2
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Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHI)Ie

bu6mmoreka [IOK

37 11 HCHACHIIICHHMBIC PaCTBOPEL. 28.01.2025  https://m.edsoo.ru/ffod5b40
MaccoBas 10Jis BeIiecTBa B pacTBOpe
[TpakTrueckas padota Ne 5 mo Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmumoreka [IOK
oIpeneIéHHOM MacCOBOM J0Iei 30.01.2025 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponpsHas pabora no Teme bubnnorexa [HOK
«Kucnopoz. Bomgopoa. Boma» 04.02.2025  https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMCHKJIATypa 06.02.2025  https://m.edsoo.ru/ff0d664e
11 menomm, oonomma n amborepmx Bubmiorera LIOK
’ 11.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [JOK
HOMECHKJIATypa 13.02.2025  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHUI 18.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6nmoreka [JOK
HOMECHKJIATypa 20.02.2025  https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnnoreka [JOK
KHCIIOT 25.02.2025  https://m.edsoo.ru/ffOdfee2
15 cnocctn nomyeemn e Bubmiorera LIOK
. ’ 27.02.2025  https://m.edso0.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Pemienne
47 HKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX 04.03.2025  https://m.edsoo.ru/00ad9b7c
COE€IUHEHMID
48 I'eneTndeckas cBA3b MEXKIY Ki1accamu bubnuoreka [IOK
HCOPraHUYECKUX COCTUHEHUI 06.03.2025  https://m.edsoo.ru/00ad9a50
49 O00011eHNEe U cUCTEMAaTH3alHs 3HAHUH bu6mmorekxa [JOK
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11.03.2025  https://m.edsoo.ru/00ad9ch2
S0 "Ocnomime xancon neopramccxix BuGnorercs LIOK
. 13.03.2025  https://m.edsoo.ru/00ad9ela
COCMHEHUI
SL xmmeccon snomenton. Tonsme o Bumaorexa LIOK
' 18.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHbIX 3JIEMEHTOB
2 Mepmomeonin oncrea xumsccxix BuGumorexa IOK
20.03.2025  https://m.edsoo.ru/00ada52c
sneMenToB [. 1. Menneneea
53 [Tepuoapl, rpynmsl, MOATPYIIIbI bubmorexa LIOK
’ ’ 03.04.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
saep. U3ororsl 08.04.2025  https://m.edsoo.ru/00ada342
55 arowon sneenron Meprommieoroi BuSmmorera LIOK
10.04.2025  https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubmuorexa [JOK
[Mepuoaunueckoii cucreme /1. U. 15.04.2025  https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoanueckoro 3akoHa s
57 pa3BuTHsA Hayku U npaktuku. J[. 1. bubnnoreka [JOK
MenpeneeB — yu€HbIiA, Iearor 1 17.04.2025  https://m.edsoo.ru/00ada96e
TpaKIaHUH
o | oo o Bumores 110K
. 22.04.2025  https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas padboTa
59 HMonHas xumuveckas CBSI3b bubmuorexa [JOK
24.04.2025  https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMuudeckas bubmuorexa [JOK
cBs3b. KoBaneHTHast HemosipHast 29.04.2025  https://m.edsoo.ru/00adaab8
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XUMHUYECKasA CBA3b

61 CTeneHb OKUCICHHUS. 1 bubmorexa LIOK
06.05.2025  https://m.edsoo.ru/00adaab9

bubmuoreka [JOK
62 Hrorosas kouTpostbHas padora. . 13.05.2025 https://m.edsg).ru/OOadbOYG

63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 bu6mmoreka [IOK
PEaKIHH. 15.05.2025  https://m.edsoo.ru/00adae28

64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 bubmmorexa [TOK
20.05.2025  https://m.edsoo.ru/00adb076

65 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1 bubnuorexa [JOK
10 XMUMHH 3a Kypc 8 Kiacca. 22.05.2025  https://m.edsoo.ru/00adb486
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne T Jlara 5
/i eMa ypoka Beero Kontpoabubie IlpakTuueckue u3yuenus 00pa30BaTC/IbHBIC
padoTbI padoThbI pecypcbl
[lepuoauueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX diteMenToB JI. 1. 03.09.2024  https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU Bubnmorexa [IOK

2 CBOMCTE XVMITACCKHX SJCMCHTOR . 04.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB 10.09.2024  https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6nmoreka [JOK
KPHUCTAJUTMYECKUX PEIIETOK 11.09.2024  https://m.edsoo.ru/00adbac6
KonTponbHas pabota mo Teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeyioB Kypca 8 17.09.2024
KJ1acca

6 Knaccudukamnms xumuaeckux 1 bubnuoteka [JOK
peakiuii. 18.09.2024  https://m.edsoo.ru/00adbch0

7 CKOpOCTh XUMUYECKUX PEAKIUH. 1 bubnmnoreka [JOK
Karamms. 24.09.2024  https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMUYECKOM
paBHOBecun. DaKkTOPHI, BIHAIOLHE Bubmiorexa [TOK

8 Ha CROPOCTh XHMHMHCCKOM PEALIIHi H . 25.09.2024  https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS
OKHMCIHUTENBHO-BOCCTAHOBUTEIBHBIE Bubmorexa [IOK

9 peartm . 01.10.2024  https://m.edsoo.ru/00adcade
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bu6mmoreka [IOK

10 INCKTPOMTHHICCKA AMCCOUMAIIHA. 02.10.2024  https://m.edsoo.ru/00add448
Teopus KTPOITUTHYCCKOMN
11 HESEOHHBEI/IHPEJII/IHBHI)?@C I/IOCJ'Ia6BIe Enbmorexa OK
08.10.2024  https://m.edso0.ru/00adcd68
AJIEKTPOJIUTHI
XHUMHUYECKHE CBOMCTBA KHCIIOT B
12 OCHOBAaHMH B CBETE MPEACTaBICHUI bu6mmoreka [IOK
00 3JIEKTPOJINTHYECKOM 09.10.2024  https://m.edsoo.ru/00add5d8
JMCCOIaIN
13 XUMHYECKHE CBOMCTBA OCHOBaHUU bubmuorexa [JOK
KaK JICKTPOJIMTOB. 15.10.2024  https://m.edsoo.ru/00addd12
14 giﬁ?gﬁﬁfﬁiﬁiI;(;Izsxfnaum ubmiorexa [JOK
: 16.10.2024  https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
5| Smemecme ot e Buorera LOK
. 22.10.2024  https://m.edso0.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
16 [TonsiTue 0 rugponu3e coneit Eubmorexa IIOK
23.10.2024  https://m.edsoo.ru/00add9d4
17 OO0m1as xapakTepucTuKa bubnuoteka [JOK
HEMETAIIJIOB. 06.11.2024  https://m.edso0.ru/00ad9ch2
18 EIIE):;(IZT{I;ZCEEEHI;ZZO;:HJI;{;I;HBIX bubmorexa HOK
12.11.2024  https://m.edsoo.ru/00addbfa
3a1a4dy
19| Rewmemcotnc cooiiorna s mprmicpe Buoterca LIOK
13.11.2024  https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CoJisiHast KUCI0Ta,
20 XUMHYECKHUE CBOMCTBA, IOJyYEHUE, bubmuoreka [JOK
pUMEHCHHE 19.11.2024  https://m.edsoo.ru/00ade104
21 [TpakTuueckas padora Ne 2 o reme bubnuoreka [IOK
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" M3yueHne CBOMCTB COJISTHOM 20.11.2024  https://m.edsoo.ru/00ade348
KHUCJIOTBD»
P R — ubmiorera LIOK
’ 26.11.2024  https://m.edsoo.ru/00ade488
pEareHToB J1aH B N30BITKE
23 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpymisl 27.11.2024  https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
24 Haxoxnenue cepel u €€ coeAMHEHU N bubnnorexa [HOK
B 1pupoje. XMMHYECKHE CBOMCTBA 03.12.2024  https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoj1, CTpOCHHUE, Bubnmorexa [IOK
25 qud HCCKHE 1 XHMUHCCKHC 04.12.2024  https://m.edsoo.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHas KHCIIOTA,
26 q)queCKHIe) u XI/II\EI/IHGCKI/IG BH6H_HOTeKa LIOK
. 10.12.2024  https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
27 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HCHUE 11.12.2024  https://m.edsoo.ru/00adec8a
OKpYXKaroIllel cpelibl COEANHEHUAMHU
cepbl
28 Hoyueme enofiers cepro uGmiorexa LIOK
" 17.12.2024  https://m.edsoo.ru/00adec8a
KHUCIIOTHI "
OO61as xapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T,
29 pactpocTpaHeHHe B PUPO/IE, bubnuorexa [JOK
¢u3nueckrue 1 XUMHUYECKHE 18.12.2024  https://m.edsoo.ru/00adeeab
CBOMCTBA
30 AMMHUaK, ero pu3nuecKue u bubnmoreka [JOK
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XHMHYECKHE CBOMCTBA, IMOJIyYECHHE U 24.12.2024  https://m.edsoo.ru/00adf004
IPUMEHEHUE
[IpakTuueckas padora Ne 4 o reme
31 «Ilomydyenre aMmmMuaka, U3yueHue BH6H_H0TeKa 0K
10 CHOHCTEY 25.12.2024  https://m.edso0.ru/00adf180
30 A3OTHas KUCIOTa, e€ pusnueckue u bubmumorexa [IOK
XMUMHYECKUE CBONCTBA 14.01.2025  https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEH
33 yaobpennii, Xmmucckoe ubmiorera LIOK
Zgrpaznenné OKpyKatomedi CpenE! 15.01.2025  https://m.edsoo0.ru/00adf518
COETMHEHUSIMU a30Ta
®ochop. Okcun bhocdopa (V) u
34 docdopHas kuciora, pusndeckue u EH@I_I;I/OTe%a HOK/ df
XIMIEeCKHe CROBCTRA, HOMyIeHHe 21.01.2025 ttps://m.edsoo.ru/00adf68a
Ucnonb3oBanue ¢pocdaTtos B
35 Ka4eCcTBE MUHEPAJIbHBIX y100OpEHUH. bubnuoreka [IOK
3arpsi3HeHUE IPUPOHON CPEJIbI 22.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
o | oo e B 10K
XE ME; qIéC’KHe cBolicTha 28.01.2025  https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
37 XUMHUYECKHUE CBOMCTBA. DKOJOTHUYSCKUE bu6mmorexa [IOK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM 29.01.2025  https://m.edsoo.ru/00adfebe
yriaepona (1V)
38 VronpHas KACIIOTa U €€ COIIN BH6H_HOTeKa HOK
04.02.2025  https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 5 o reme
39 "ITonyuyenune yriaekucioro rasa. bubnnorexka [JOK
KavecTBeHHast peakuus Ha 05.02.2025  https://m.edsoo.ru/00ae027e

KapOoHaT-HOH"
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HCpBOHa‘IaJIBHBIe IOHATHS 00

bu6mmoreka [IOK

40 OPTaHHHCCKUX BCIICCTBAX KAk O 11.02.2025 | https://m.edsoo.ru/00ae054e
COCANHCHUAX yrnepona
41 Kpe S - bu6mmoreka [IOK
PEMHHH 1 €10 COCMHCHUA 12.02.2025  https://m.edsoo.ru/00ae080a
2 | xmceos socmmor BuGanorexa LIOK
A 18.02.2025  https://m.eds00.ru/00ae0bf2
HCMCTAJJIOB.
B | O e w Buuorexa L1OK
19.02.2025  https://m.edsoo.ru/00ae0el8
COCINUHCHUS»
OO61as xapakTepucTUKa
44 XUMHUUYECKHUX DJIEMEHTOB — bubmuorexa [JOK
MeTaiuioB. OuU3nuecKre CBOMCTBA 25.02.2025 | https://m.eds00.ru/00ae103e
MCTAJIJIOB
N 26.02.2025  https://m.edsoo.ru/00ael1156
HaHpﬂ)KeHI/II/I METAJIJIOB
O61ue crnocoOb! MOTyYeHUs
| e Buoresa LOK
’ 04.03.2025  https://m.edsoo.ru/00ael1156
€CJIM OINH U3 peaFeHTOB CO)lep)KI/IT
puMecHu
47 [IlenouHbIe MeTaITBI bubmorexa LHOK
05.03.2025 | https://m.edso0.ru/00ael4b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
KaJIvst 11.03.2025  https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeNnbHBIC METAJIIBI — bu6mmorexa [IOK
KaJIbIUI U MAarHUU 12.03.2025  https://m.edsoo.ru/00ael15e8
50 Baxxueiinne coefMHEHNS KaJIbIUA BuGmuorexa IJOK
18.03.2025  https://m.edsoo.ru/00ae15€e8
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O000111eHrE U CUCTEMATU3 AL

>1 SHanwii 19.03.2025
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUS 02.04.2025  https://m.edsoo.ru/00ae1886
o | Dpmmecas poors o6 1 e Butmores 110K
i 08.04.2025  https://m.edso0.ru/00aelae8
YCTpaHEHHUS
. bubmuorexa [JOK
>4 AmoMHHu# 09.04.2025  https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHA U bubnnorexa [HOK
THIPOKCHIA 15.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Keseso 16.04.2025 https://m.eds00.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTTU bu6mmoreka [IOK
xenesa (1) u xenesa (I11) 22.04.2025  https://m.edsoo.ru/00ae35e6
58 [ToHsITHE O KOPPO3UH METAILIOB bubmorexa [TOK
23.04.2025  https://m.edsoo.ru/00ae1278
59 Meramnsl B ipupoge. Ilonsatue o
MeTaJITypIUH. 29.04.2025
[IpakTuueckas padbora Ne 7.
60 Peenne skcniepuMeHTaIbHBIX bubnuoreka [IOK
3a1a4 1o Teme «BakHeiimme 30.04.2025  https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
61 XUMUYECKHUX PEaKLU, ECIIU OJUH U3 bubnuorexa [IOK
peareHToB JaH B H30BITKE WM 06.05.2025  https://m.edsoo.ru/00ael750
COJIEPKUT IPUMECH.
KonTpomnpHas pabota mo Teme
62 «BakHeWIe MEeTalTbl B UX 07.05.2025
COCTMHEHUS»
63 BemecrtBa u maTepuainsl B bubmuoreka [JOK
MMOBCETHEBHOM KWU3HU YEJIOBEKA 13.05.2025 | https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYXKaIoIIeH CpeJibl 14.05.2025  https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bubmumoreka [IOK
9KOJIOTHYECKHX MPOOIIEM 20.05.2025  https://m.edsoo.ru/00ae4270
66 O000111eHrE U cCUCTEMATU3ALMS 1
3HaHMM 10 XMMUH 32 Kypc 9 kiacca. 21.05.2025
OBUIEE KOJIMYECTBO YACOB I10 66
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 9 knacc/ 'abpuensa O.C., Octpoymon U.I"., CnaakoB C.A. AKITMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBerienne

Xumus, 8 kinacc/ I'abpuensa O.C., Octpoymos WN.I'., CnankoB C.A., AKInOHEpHOE
obmmectBo «M3narensctBO «IIpocBemenune» 2021 r.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xomuenko W.I'. pemenne 3amay no xumuu 8 — 11 knacc. M.: OOO «M3narenbctBo HoBast
BoiHa», 2007 1.

XuMus mocodue — perneTuTop A NocTynawimux B By3bl (o peaakuueii E.C. Eroposa.
PoctoB — Ha Jlony: ®enukc, 2003 r).

['apa H.H. Xumust: 3amaunuk ¢ «noMomHuKom»: 8-9 kimacest / H.H. 'apa. — M.:
[Ipocsenienue.

I'apa H.H. Xumus. Paboune nporpammer. [Ipeamernas nunust yueouukos I.E. Pynsutuca,
@.I". ®enpamana. 8-9 kiraccel/ H.H. I'apa. — M.: [IpocBerienue.

Panmenkuit A.M. Xumust: quaaktudeckuii Mmarepuai: 8-9 ki. / A.M. Pageuxuii. — M.:
IIpocremienue.

I'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6nmoreka [IOK

http://www.dutum.narod.ru/element/elem00.htm (Paccka3sbr 00 smemeHTax)
http://www.hemi.nsu.ru/ (OcHOBBI XUMUHU. DICKTPOHHBIH yICOHHK)
http://yaroslaw.narod.ru/ (Kucnopoacoaepkaiine OpraHHueCKUe COSTUHCHIS)
http://www.himhelp.ru/ (ITonHbIi Kypc XUMUH)

http://chemi.org.ru/ (Yuebuuk xumun)

http://home.uic.tula.ru/~zanchem/ (3anumarensHast XUMHSI)

http://hemi.wallst.ru/ (Xumust. O6pa3oBaTenbHbIi CAHT IJIs IIKOJBHUKORB)
http://chemistry.narod.ru/ (Mup xumun)

http://www.alhimikov.net/ (TTone3nas uadopmarms Mo XUuMum)
http://www.alhimik.ru/ (AJIXUMHUK)

http://www.xumuk.ru/ (XuMuK.ru - caiiT 0 Xumun)

http://www.hemi.nsu.ru (OcHOBBI XMMHUHU: 00pa30BaTEIbHBIN CANT TS IIKOJBHUKOB U
CTYZEHTOB)

http://www.chemistry.ru (Xumust B OTKpBITOM KOJUISIKE)
http://webelements.narod.ru (WebElements: oxnaiiH-cripaBOYHUK XMMUYECKHUX 3JICMEHTOB)
http://maratakm.narod.ru (BuptyanbHas Xumuueckas 1mkoJia)
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