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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTeIbHOM MPOTPAMMBI
OCHOBHOTO 00mero oOpasoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMHUs» B 00pa3oBaTelibHbIX opranu3anusix Poccuiickoit denepanumu.

[Iporpamma 1mo xuMuu Ha€T MpPECTaBICHUE O LENAX, OoOIlIeH cTpaTeruu OOy4eHHs,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s3aTeNbHOE PEIMETHOE COAEPIKAHNE, IIPEyCMAaTPUBAET PACIPEACIICHHE €ro Mo Kiaccam
U CTPYKTYpUpPOBaHHE IO pazfenaM M TeMaM MporpaMMbl 1O XHMHH, OINPEIEISIeT
KOJIMYECTBEHHbIE U KAYECTBEHHBIC XapaKTEPUCTHUKU COJEPKaHUS, PEKOMEHIYEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, TOTUKK y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTENW 00yUYarouXCsl, ONPeaeIsieT
BO3MOXXHOCTH TIpeaMETa JJIsl pealn3anuid TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpeOOBaHMI K pe3ysibTaTaM OOyYeHMs] XMMHUM HAa YPOBHE II€JIe M3ydeHHUs MpeaMeTa U
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENbHON JEATENBHOCTH OOYdYalomerocs MO OCBOCHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCcTaBiICHUN 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOpMUpPYEMbIE
XUMHUEH TPEJCTaBICHUS O B3aWMOIIPEBPAIICHUSX SHEPTUU M 00 HBOJIIOIUU BEIIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, MHILNEBOM M HKOJIOTMYECKON O€30MacHOCTH, MpodiIemM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealin3alliid BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 0011el 1 PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOy4arormxcs, HABBIKOB ux CaMOCTOSATEIIbHOMN yueOHOMH TeSITEILHOCTH,
HKCIIEPUMEHTAIILHBIX U HCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B TOBCEIHEBHOM
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJIA/la HAa EJAWHCTBO TIPUPOABI M UEIOBEKa, SBISETCS OTBETCTBEHHBIM JTAaloM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIOcOOCTBYET (POPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B JKOJOTHYECKOE OOpa3OBaHME
00yJarommxcs.

JlanHbIe HaTIpaBJICHHS B OOYYCHUH XUMHUHU 00€CTICUNBAIOTCS CICIIM(PUKON COEPIKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS TEAaroTMYecKH aJanTHPOBAHHBIM OTPAXKCHHEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyYarOIMMUCS CHCTEMBl TEePBOHAYAIBHBIX TIOHSITHH XHMHH, OCHOB HEOPTaHHMYECKOU
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi MpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
nmoaxonaa kK e€ mzydenuto. CojepkaHue CKIAIBIBACTCS U3 CUCTEMBI MOHATHH O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYecKol peakiu. O0e ITH CHCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKUX MPEACTABICHUIN Pa3HOrO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— MpeACTaBIICHUH 00 IEKTPOTUTHUECKON TUCCOIMAIINU BEIIECTB B PACTBOPAX.

Teopernyeckrue 3HaHUS pPacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IMOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHSISI PYHKITUU OOBSICHEHUS W TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS 1 TIOJIYICHHS N3ydaeMbIX BEITICCTB.

OcBoeHue mporpaMmbl MO XHMHUU CIIOCOOCTBYET (OPMHPOBAHUIO TPEICTABICHUS O
XUMHUYECKON COCTABIISIONICH HAy4YHOW KAapTHUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MPUPOJIbI,
[IEHHOCTHOTO OTHOIICHHS K HAayYHOMY 3HAHHUIO U METOJlaM TO3HaHUsA B Hayke. M3ydeHue
XUMHUHU TIPOUCXOJUT C MPUBIICYCHUEM 3HAHWHA W3 paHee M3YUCHHBIX yUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bruosnorus. 5—7 knacce» u «®dusuka. 7 knaccey.

[Ipu u3yuyeHnu XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUIM OCHOB XMMUYECKOW HAYKH
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MTPAKTUYECKOMN ESITEIIbHOCTH YeJIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3amada y4eOHOTO MpeAMeTa COCTOUT B
(GhOpMHUPOBAHUH CHCTEMBI XUMUUYECKUX 3HAHUN — BaKHEHIITNX (PaKTOB, MMOHATHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIEHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMUPOBAHUU U PA3BUTHU IO3HABATEIIbHBIX YMEHHM M UX
MPUMEHEHUN B Y4eOHO-TIO3HABATENHLHON U Y4eOHO-UCCIEAOBATEIbCKON JEeATEIbHOCTH,
OCBOGHUU MpaBuil 0€30MacHOTO 0OpaIIeHUs C BENIECTBAMH B MTOBCEAHEBHOMN KU3HHU.

[Ipu n3ydyeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKKue 1eJd, KaK:

—  (QopMupoBaHWE  HMHTCIICKTyalbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HH,

— HAMpaBJICHHOCTh OOyYEHHS Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronuxcs K
CaMOCTOSTEIILHON  TO3HABATEIIbHON  JEATETHLHOCTH, HAYYHBIM METOJaM TIO3HaHUS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOU JEATEeILHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAUEHUE JJIS PA3IUIHBIX BUOB JICITCIILHOCTH;



— (QopmMupoBanue obmiel yHKIIMOHATIBHON M €CTeCTBEHHO-HAY4YHOUW T'PaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OILICHUBATh SIBJICHUS OKPYKAIOLIErO0 MHPA, UCIOIb3YS
3HAHWS U OIBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, PUMEHSITHh UX MIPU PEIICHUH MTPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (dopmupoBaHue y OOyYarOMIMXCSI TYMaHHCTHYECKHX OTHOIICHHWH, TOHWUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU JNESITEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYKAIOMIEH
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY NMPOGUIIs U HAPABICHHOCTH JAJIbHEHUINIET0 00yUYeHUS.

OO6miee yncao 4acoB, OTBEAEHHBIX JJI1 U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJllent0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeima u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMuUU. YncTele BeniecTBa U cmecu. CriocoObl pa3ziesieHus CMECEH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThI. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass aroMHas wmacca. (OTHOcCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KomunuectBo BemectBa. Monbs. Moisipass macca. B3anMOCBsI3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIIECTB. XUMHUYECKHe YypaBHeHusa. Kiaccudukamms XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYJI0M, MpaBUiiaMHi pabOThl B TaOOpaTOpyUu U npuéMamu
oOpareHus ¢ 1a0opaTopHbIM 000PY/I0BAaHUEM, U3YUCHHUE U ONMHUCAHUE (PU3NYECKUX CBOMCTB
0o0pa3lloB HEOPTAaHMYECKUX BEIIECTB, HaOM0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHHE
JIbJla, pacTHUpaHHE caxapa B CTyIKE, KHIIEHME M KOHJEHCAlUs BOJbI) U XHUMHYECKHUX
(ropeHue cBeuH, MPOKAJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE MeJa C KUCIOTOM)
SBJICHUW, HAOIIOJICHUE | OMNHCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUil
(pa3noxeHue caxapa, B3aMMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3ioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pas3feieHHs CMecel: C TOMOINBI0 MarHuTa, (QILTPOBAHHE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOJIOZICHUE W OMKCAHWE PEe3yJbTAaTOB MPOBEIACHUS ONBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBHIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B mpupoje, (U3MYECKHUEe U XUMHUUYECKHUE CBOMCTBa (peakiuu
ropenusi). Oxcunel. [lpumenenue xuciaopoma. CrmocoObl TOMyYEeHHs] KHCIOpOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 (PeKT XUMHUECKOW peakinu, TEPMOXUMHUYECKUE YpaBHEHUS, JK30- U
SHJOTEPMUYECKUE peakiuu. TOIIMBO: Yyroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocToe BemiecTBO. HaxokaeHue Bogopoja B MHPUPOJIE,
¢du3nUecKue 1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofydyeHus. KucioTtel u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmeHnubsle u
HEHACBHIILIEHHbIE PacTBOPhI. PacTBOpUMOCTh BelllecTB B BoAe. MaccoBas J10Jisl BEUIECTBA B
pacTtBope. XUMUYECKHE CBOMCTBA BOJIbl. OCHOBaHUs. PoJib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BOJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM{pOTEepHBIE) M  HECOJIeOOpa3yIoIIne.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. @U3NUYECKUEe U XUMUYECKHUE CBOWCTBA OCHOBaHUM. [lomyueHue
OCHOBAHUM.

Kucnotel. Knaccudpukauuss xucnor. Homenknarypa kucior. @Dusnyeckue W
XMMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Commu. HoMenkiarypa cosieil. @u3nyeckue 1 XuMHYECKHE CBOMCTBA cosie. [lomyuenue
COJIEH.

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIpEIENICHUE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIYYEHUE,
coOupaHue, paclio3HaBaHUE U U3YYCHUE CBOMCTB KUCIOPO/a, HAOII0IEHUE B3aUMOICHCTBUS
BEILIECTB C KHUCJIOPOJIOM M YCIIOBHUSI BO3HMKHOBEHHUS W TpEKpalleHusi TOpeHus (moxkapa),
O3HAKOMJIECHHE C 00pa3laMu OKCHIOB U ONHCAHHE HMX CBOKCTB, MOJy4YeHUE, COOMpaHHE,
pacrio3HaBaHWEe M HM3y4YECHUE CBOMCTB BOJOpoJa (FOpEeHHE), B3aUMOJICUCTBHE BOJOpPOJA C
okcusioM meau (l1) (BO3AMOXXKHO MCTOJIb30BAHUE BUAECOMATEPUAIOB), HAOIIOIeHUE 00pa3IioB
BEIIIECTB KOJUYECTBOM 1 MOIIb, UCCJEIOBaHHE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOU JI0JIEN
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHUCTBHE BOJbI C MeTallaMU (HATPUEM U KaJbLHUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LUOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KUCJIOT W WIeJIo4YeH, n3ydeHne B3ammopeiicTtBus okcuma meau (ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C METaJUIaMU, PEAKIUil HEHUTpaau3aluu, MOJy4eHUE HEpPaCTBOPHUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajlyla JPYrdM M3 pacTBOpa COJIM, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJ1au 10 TeMe «BakHe#Ime Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[Hepuoanueckuii 3akoH u Ilepuognueckasi cucreMa xXumudeckux djiemenros 1. U.
Menpaeseena. Crtpoenue aTOMOB. Xumnveckas CBA3b. OKHUCJIUTETbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

IlepBbrie MOMBITKK KiIacCU(DUKAIMK XUMHUYECKUX 23jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJOYHbIC U IEIOYHO3EMEJIbHbIE METaJUIbl, T'aJIOT€HbI, WHEPTHHIE
rasbl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. KopoTkonepuoaHass U JiauHHonepuoaHass (popmbl [leproauyeckoit cuCTEMbI



xumuueckux sneMeHToB . M. MenneneeBa. Ilepuonpl m rpynmbl. OU3HMYECKUN CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB NEPHOJA U IPYMIIbI AIEMEHTA.

Ctpoenue aromoB. CoctaB aToMHbIX snaep. HM3oromnbl. Onektponsl. CTpoeHue
AJNIEKTPOHHBIX 000704YeK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIeMeHTOB llepuoguueckoi
cucremsl /1. 1. MenneneeBa. XapakTepUCTHKAa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJI0KEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUS  paJuyca  aTOMOB  XMMHUYECKHX  DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u llepuonnueckoil CHUCTEMBI XHMHYECKHUX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumunueckass  cBi3b.  KoBasieHTHas  (monisipHass W HENOJISIpHAsi)  CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHYECKUX JIEMEHTOB. IOHHAsI CBA3b.

Crenenp oxucneHus. OKUCIUTEIBbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpoueccsl
OKHUCJIEHUS! M BOCCTAaHOBJIEHUS. OKUCIHUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
[IMHKA C PACTBOPaMU KUCJIOT U LIEJIOYEH, IPOBEACHUE ONBITOB, WIITIOCTPUPYIOMINX IPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid  (TOpeHue,  peakiuu  pas3sIoKEHUs,
COSTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmnzanuss MEXNpEeIMETHBIX CBA3€H MNpH U3YYEHHUHM XUMUA B 8  Kjacce
OCYIIECTBIISIETCSL Yepe3 UCTIOIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHATUN, TaK U
MOHATHM, SIBIISIONIUXCS CUCTEMHBIMHU [JISl OTHEIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO
KA.

OOmre ecTecCTBEHHO--HAYYHbIE MOHATHUS: HAy4dHbIA (akT, runore3a, TEOpHs, 3aKOH,
aHaluu3, CHUHTE3, KJIacCHU(pUKAIMs, TMEPUOJUYHOCTh, HAOJIOJEHUE, HKCIICPUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®uzuka: Marepusi, aToOM, 53JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, H30TOIbI,
PaANMOAaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUUECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperarnoe
COCTOSIHME BELIECTBA, ra3, (U3HNUYECKUE BEIMYMHBI, EAUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumgpocdepa, MHUHEpasbl, TOPHBIE TOPOJbI, TOJE3HbIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHUYeCKas peaKIus

[Tepuonnueckuit 3akoH. Ilepuonnueckas cucrema XxuMuueckux siaemeHToB /1. .
MenpgeneeBa. CtpoeHue atroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB XHWMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, KaNMsl, KIS U UX COCAUHEHUH B COOTBETCTBUU C
IIOJIOKEHUEM IIEMEHTOB B [leproanueckoil cucTeMe U CTPOEHUEM X aTOMOB.



Crpoenue BemiecTBa: BHIbl XMMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH M BUAA XUMHUYECKON
CBSI3U.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE CBOWMCTBA
BEILECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHUI, TeHETHUECKas
CBA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKHMX peaklUid MO pa3duyHbIM TpH3HaAKaM (10 YHUCITY H
COCTaBy YYacTBYIOIIMX B PEaKUUU BEIIECTB, MO TEIIOBOMY 3(P(deKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCJICHUS XHMMHYECKHUX DJJEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHUIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTn XUMHUYECKOi peakiuu. [ToHsTe 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [IoHATHE O TOMOTE€HHBIX M T€TEPOreHHbIX peakiusax. [loHarue o
kataim3e. [loHATHE O XUMUYECKOM paBHOBecHH. DakKTOphI, BIUSAIOINIME HA CKOPOCTH
XUMHUYECKOUN peaKIM U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, AJIEKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIBLHOU peaKIuu. CocraBienue YpaBHEHUN OKUCJIUTEIBHO--
BOCCTAaHOBUTEJbHBIX PEAaKLUH C UCTIONb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

Teopuss 2IEKTPOJUTUYECKONM AUCCOLMALMH. JIEKTPOIUTBI W HE3JIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MexaHu3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMH XUMUYECKOU
cBsi3u. Ctenenpb aucconuani. CUIIbHBIC U CITA0BIE AJIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl IPOTEKAaHUs PEAKIMl HOHHOTO OOMEHa, MOJIHbIE U
COKpaIllEHHbIC HOHHBIE ypaBHEHUS peakuuii. CBOKCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
NpeJICTaBICHUA 00 ANEKTPOIUTUYECKON Auccounanuu. KauecTBeHHblE peakluy Ha HOHBI.
[TonsiTre 0 rUapPONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKHUX BELIECTB —
METaJUIOB M HeMeTalyioB (Tpaduta M amMasa), CIOXKHBIX BEHIECTB (XJIOpHIa HATpHs),
MCCJIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XUMHUYECKOH PEAKIUU OT BO3ACHCTBUS Pa3IMUHbBIX
(akTOpOB,  UCCIENOBAHHE  DJIEKTPONPOBOJHOCTH  pPAaCTBOPOB  BEIIECTB,  Ipollecca
JUCCOLIMAIIMKN KUCJIOT, LEI0Yel U coyieid (BO3MOXHO MCIIOJIb30BAaHUE BUAEO MaTEpPHUAIIOB),
MIPOBEJICHUE OMNBITOB, WILIIOCTPUPYIOIIUX MPU3HAKK NPOTEKAHUS PEAKIMI MOHHOTO OOMeHa
(oOpa3oBanue ocajka, BbIIEIEHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB, MJLTFOCTPUPYIOITUX
MIPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMid (TOpeHHE, PeakUuu Ppas3ioKEeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KayeCTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

Hemeranbl u MX coeIMHEHUA

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHBIC
creneHu okucieHus. CTpoeHne U (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XVMHYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMOJEHUCTBUE C METalaMU, HEMETAJlJIaMH,
niesioyamu).  XiaopoBoaopold. CoiiiHas KHCIIOTa, XUMUYECKHE CBOMCTBA, IIOJYYEHUE,
npuMeHeHue. JlerncTBue XJiopa M XJIOPOBOJAOPOJA HAa OpPraHU3M 4YeJoBeKa. BaxkHeimme
XJIOPUJIBI U X HAXO0XJIEHUE B MIPUPO/IE.



Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHue u (Gusnueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpoZa W Cepbl. AJIOTPONHBIE MOJIM(HUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOI, CTpoeHUE, GU3NUECKUE U XUMHUYECKHue CBOMCTBA. OKCHIIbI
Cepbl Kak TMpEACTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kuciora, (¢GU3NYECKUE U
XUMHUYECKHE CBOWCTBa (00IIME KakK MPEACTaBUTENS Kiacca KHCIOT M CHelu(pUYECKHe).
XVMMHUYECKHE PEeaKIMH, JeKalllie B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOJyYEeHHsI CEpHOM
KUCIOTHI. [[puMenenune cepHoil KUCIOThl. CoJId CEpHOU KUCIIOThI, KAYECTBEHHAsI peaKkus Ha
cynbdar-uon. HaxoxeHue cepbl U €€ COeUHEHUN B NpHUpoje. XUMUUYECKOE 3arpsi3HEHHE
OKpYXaloIllleld cpeAbl COCAMHEHUSIMHU cepbl (KHCIOTHBIE OKIW, 3arpsi3HEHHE BO3JayXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO6mias xapakrtepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEpHbIE CTEMEeHH OKUCIEHUs. A30T, pacnpocTpaHEHUE B MpHUpoJe, (pusnyeckue u
XUMu4eckue cBoicTBa. KpyroBopor aszora B mnpupoje. AMMHUAK, €ro (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MOJy4yeHUe W NpuMmeHeHue. Coiin aMMOHMS, UX (PU3NYECKHE U
XUMHUYECKUE CBOWMCTBA, MpUMEHEeHHe. KauecTBeHHasl peakiuus Ha UOHbl aMMOHUA. A30THast
KHCJIOTa, €€ MOoJy4YeHue, PU3nvecKkrue U XMMUYECKHe CBOMCTBA (00IIMe KaK MpeaCcTaBUTENs
KJ1acca KUCJOT U criennpuyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B KaUeCTBE
MUHEpaIbHBIX yI0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXJIHW, 3arps3HEHHE BO31yXa, NouBbl U BOJMOEMOB). Docdop,
ajoTponHble Moaudukamuu (Gocdopa, (usmueckue M XuUMUUEckHe cBoiicTBa. OKcun
dbochopa (V) u dpochopnas kuciaora, GU3NIECKUE U XMMHUYCCKHE CBOMCTBA, IMOJIyUYCHHE.
Hcnonbp3oBanue ¢pocdaToB B KaU€CTBE MUHEPAIbHBIX YA0OPEHUH.

O6mas xapakrepuctuka s1emMeHToB |VA-rpynnbl. OCOOEHHOCTH CTpOEHUsT aTOMOB,
XapaKTEpHbIE  CTENEHW  OKUCIEHHUS.  YTJEpoJ,  auIOTPOIHbIE  MOAM(PHUKALINH,
pacnpocTpaHeHHe B Tpupoje, (U3MUECKHe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopot yriepoma B mpupone. OKcuipl yriepoaa, uX (U3NYECKUe U XUMHUYECKHE
CBOMCTBA, JCMCTBME HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M MPUMEHEHHE. DKOJOTUYECKHE
npoOJieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (l1V), rumoreza rio0anbHOrO MOTETUICHUS
KJIMMaTa, MNapHUKOBBIA 3ddekt. VYronpHas Kuciota U €€ coiau, ux Qusnueckue u
XUMHUYECKHE CBOICTBa, MOJydeHHE W NpuMeHeHue. KauecTBeHHas peakiusi Ha kapOOHAT-
uoHbl. Vcnonp3zoBanue kapOOHATOB B OBbITY, MEAMIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHavasibHbIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepoja
(MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJ, TJIMLEPUH, YKCycHass kuciota). [IpupoaHbie
HCTOYHUKU YTJIEBOJOPOAOB (yroJib, MPUPOAHBIN Ta3, HEPTH), MPOIYKThl UX MEpepadbOTKU
(OeH3uH), MX poib B OBITY U MNpOMBIIUICHHOCTH. [loHATHE O OMONIOTHYECKH Ba)KHBIX
BEILIECTBAX: KUpaX, Oenkax, YriieBoJlax — M UX pOJIM B KM3HU yesnoBeka. MaTtepualibHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEIMHEHU.

Kpemunii, ero ¢usmyeckue M XHUMHUYECKHE CBOMCTBA, TOJYyYCHHE W TPUMEHEHUE.
Coenunenusi kpemuusi B mpupoge. Ob6mue npenctaBieHuss o6 okcuae kpemaus (1V) u
KpeMHHEeBOW Kkuciore. CHIMKaThl, UX HCIOJb30BaHUE B OBITY, B MPOMBIIIICEHHOCTH.



Baxneiime cTpouTeNbHBIE MaTepUaibl: KepaMuKa, CTEKJIO0, IIEMEHT, OCTOH, KeIe300€TOH.
[IpoOnemMbl 0€30MaCHOTO WCIOJIB30BAHUSL CTPOUTEIBHBIX MATEPHAIOB B ITOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKCnepumMenm:

n3ydeHue oOpasloB HEOPTaHMYECKHX BEIIECTB, CBOWCTB COJISTHOM  KHCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX PEAKIUA Ha XJIOPUA-MOHBI W HAOIIOJEHUE MPU3HAKOB HX
POTEKAaHUs, OMBITHI, OTpaXKaOIIKUe (HU3MUECKUE U XMMHUYECKHUE CBOMCTBA raJiOT€HOB U MX
COCIMHEHUI (BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), O3HAKOMJIEHHE C 00pasiamu
XJIOPUIOB (TaJOT€HUIOB), O3HAKOMJIEHHE ¢ oOpaslamMu cepbl U €€ COEIUHEHUSIMU
(BO3MOXHO MCHOJIb30BaHUE BHJIEOMATEPHAIIOB), HAOMIOAEHUE Ipolecca OOyIJIMBaHUS
caxapa TOJ JIEMCTBUEM KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOTHI, HU3YyUYCHHE XHUMHUYECKHUX
CBOMCTB pa30aBIeHHONW CEPHOU KHUCIOTHI, MPOBEICHNE KaYeCTBEHHON peaKIMu Ha cylbdart-
MOH M HaOJt0JIeHHe MpU3HaKa e€ MPOTEeKaHus, O3HaKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBAMU
azora, ¢ochopa W HUX CoOeAMHEHUN (BO3MOXKHO MCIOJIB30BAHUE BHUIACOMATEPHAIIOB),
oOpa3naMu a30THBIX U (HocPOopHBIX yIO0OpeHUH, MmoayuyeHne, cCoOOupanue, pacno3HaBaHue U
M3yYCHHE CBOMCTB aMMMakKa, MPOBEIACHUE KAUECTBEHHBIX pEaKkiuii Ha HOH aMMOHHUS U
dbocdar-uoH U U3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeEbI0 (BO3MOXKHO HCIIOJIB30BAHUE BHUICOMATEPUATIOB), H3YyUYCHHE
MoOJIelel KpHUCTAUNIMYECKUX PEHIETOK anMasza, rpadura, ¢yiiepeHa, O3HAKOMJICHHE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTHUBOTa3a, MOJyYeHUe, COOMpaHHe, pPaclo3HaBaHUE U U3YYCHHE CBOWCTB YTJIEKUCIIOTO
ra3a, NpOBEJICHWE KauyeCTBEHHBIX pEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U HU3YYCHUE
MIPU3HAKOB UX MPOTEKAHMS, 03HAKOMJIEHUE C MPOAYKIUEW CUIMKATHOW MPOMBIIIJIEHHOCTH,
pEIICHUE FKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TeMe « BakHEeNIIne HEMETaUIbl U X COCTMHEHUS.

MeTa/iibl 1 MX COeTMHEHUS

OO6mrast xapakTEepUCTUKA XUMHUYECKHX DJIEMEHTOB — META/VIOB Ha OCHOBAHUHM WX
noJiokeHust B Ilepuoguueckoi cucreMe xumuueckux siemeHToB . M. MenneneeBa u
cTpoeHus: atoMoB. (CTpoeHue MeTauioB. Meraumueckass CBSI3b M METaUIMYeCKas
KPUCTAIUIMYECKAs PEIIETKA. DICKTPOXUMUYECKUN Pl HANPsHKEHUM MeTauioB. Ouszndeckue
U XUMHUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl mojiydeHus MetaioB. [loHsitue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CruiaBsl (CTajib, YyryH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TPOMBIILICHHOCTH.

[[lenounbie MeTaIUIBL: TTONOXKEHUE B [leproanueckol CucTeMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHHME HX AaTOMOB, HaxoxacHue B mpupone. duszuueckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus W Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U
Kanus. [I[puMeHeHue 1meI0YHbIX METAIUIOB U UX COEMHEHUM.

[IlenoyHO3EMENBbHBIE METAUIBI MarHuii M KallbIMi: MoJIoKeHHe B lleproamueckon
CUCTEME XUMUUYECKUX 3JeMeHTOB [[. V. MeHneneeBa, CTpOEHUE UX aTOMOB, HaXO0XJICHUE B
npupone. DPU3NYECKHE W XHUMHUYECKME CBOWCTBA MarHus W Kaibuus. Baxnenimme
COCIMHEHUS KalbIMs (OKCHA, THAPOKCUI, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHEHHSI.



AmomuHul: nonoxxkenne B Ilepronnueckon cucreme XxuMH4YecKux asnemeHToB J[. .
MeHnneneeBa, CTPOCHHE aTOMa, HaxOXAEHUE B npupoge. Pu3ndecKkne M XUMHUYECKHE
CBOMCTBa aTtOMUHUS. AMQPOTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuommyeckoid cucreme xumuuyeckux snemeHtoB [I. H.
MeHnneneeBa, CTPOCHHME aTOMa, HAaxOXAEHUE B npupoge. PU3NUECKHE W XUMUYECKHE
cBoricTBa keneza. Okcuawl, ruapokcuasl U conu xkeneza (1) u xeneza (lll), ux cocras,
CBONCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C 00pa3laMu METaJUIOB M CIUIaBOB, UX (U3HMUYECKUMHU CBOWCTBAMH,
M3Y4YEHUE PE3YNIbTATOB KOPPO3UH METAILIOB (BO3ZMOYXHO MCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
OCOOEHHOCTEM B3aUMOJCMCTBUS OKCHAA KaJlbLHUs W HATpus C BOJOM (BO3MOKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE CBOMCTB KECTKOW BOBI, IMpollecca
rOpeHus *Keje3a B KUCIOopoje (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUAIOB), MPU3HAKOB
MPOTEKaHUSI KAUECTBEHHBIX PEAKI[UI HA MOHBI: MarHus, KaJbLKs, aJJIOMUHHUS, [IMHKA, JKelle3a
(I u xenesza (11), mexu (11), HaOmroaeHUE M ONMKMCAaHUE MPOIIECCOB OKPAIIMBAHUS ITIAMCHH
MOHAMU HATpUsA, Kaldus M Kajublus (BO3MOXXHO HCIOJIb30BAaHUE BHIEOMATEPUATIOB),
uccleoBaHle aM(OTEPHBIX CBOMCTB THAPOKCHAA AJTIOMUHHUS M THAPOKCUAA IMHKA,
pELIeHUE 3KCIEPUMEHTANIBHBIX 337a4 110 TeMe « BaxkKHEHIe METAIIbI U UX COSUHEHUS».

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u Marepuansl B IIOBCEAHEBHOM JKW3HM 4YeJOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakuuil B ObITy. [lepBast moMoIib mpu XUMHUYECKUX
0KOTax U OTPABJICHUSX.

XVMMHUYECKOE  3arps3HEHHE  OKpyXKarouleil  cpeapl  (IpenesibHas — JOIyCTHMAs
KOHIIeHTpalus BemiecTs, Aaiee — [[JIK). Posib XxumMuu B penieHnu 3K0JI0TMYeCKUX MpoOIIeM.

Xumuueckuit IKCnepumenm:

u3yuyeHue o0pa3loB MarepuaslioB (CTEKJO, CIUIaBbl METAJUIOB, IOJIMMEpHBIE
MaTepuabl).

Mesicnpeomemmuoie cea3u

Peasmzannst MeXNpenIMETHBIX CBA3€M MNpH M3YYEHHMM XUMUA B 9  Kjacce
OCYUIECTBJISIETCSl YEPE3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUN, TaK U
MOHATUH, SABISIOIIMUXCS CHUCTEMHBIMU ISl OTHAEJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE TMOHSATHSA: HAYYHBIM (pakT, TUIOTE3a, 3aKOH, TEOpHs,
aHaliu3, CHUHTE3, KiIacCUpUKALMs, NEPUOJUYHOCTb, HAOIIOAEHUE, IKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJENb, SBICHUE, MNAPHUKOBBIA 3(P(GEKT, TEXHOJIOTHUS,
MaTepHuabl.

®duzuka: Marepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsll, MPOBOJHUKH, MOJYHPOBOIHUKH,
JTURIIEKTPUKH, (POTOIIIEMEHT, BELIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs pPEIIETKa, CIUIaBbl, (PU3MUECKHUE BEIMYUHBI,
€AVHULBI U3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IIAaHETHI, 3BE€3/bl, CONHIE.



buonorus: ¢orocuntes, npixanue, ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE yI0OpEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

['eorpadus: armocepa, runpocdepa, MHHEpaNbl, TOPHbIE TOPOJBI, IOJIE3HBIE
HICKOTIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMS
JOCTUTAIOTCSI B XOJ€ OOy4YeHuss XHMHHM B €IMHCTBE Y4YeOHOM U BOCHHMTATEIbHOMN
JESTEIBHOCTY B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHSATHIMU B OOILECTBE MpPaBWIAMH U HOPMamu
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHWS, CAMOPA3BUTHS U COIHAIA3AITIN
00yyarommxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PACHIUPEHUE OMBITA JACSITEIBHOCTU Ha €€
OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEeINI0, TOHUMAHHS 3HAYEHUS XUMUYECKOMW HAyKW B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(MOPMAIUEH O MEePEOBBIX JOCTUKEHUIX U
OTKPBITUSX MUPOBOU U OTCUECTBCHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IPE/ICTABIICHUS O COIMAIBHBIX HOPMAaX W MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIeI0BATEIbCKOM, TBOPYECKOM M APYTUX BHUJAX JEATEIBHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJHCHUM XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TMpoIecce ITOM ydeOHOMU
NEATEeIbHOCTU, TOTOBHOCTH OIIEHHMBAaTh CBOE MOBEACHUE W MOCTYNKH CBOUX TOBapHUIIEH C
MTO3UIIMHA HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIICICTBHI MMOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKME TIPEACTABICHHUS] O BEIIECTBE M XUMHYECKOW pEeaKIvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKW U COCTABIAIONIME OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHpa, TMPEIACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSL MPHUPOJIbI, B3aMMOCBA3SX YEJIIOBEKA C MPUPOIHON Cpeaoi, o
POJIM XMMUU B TIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHUBBI, HANPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOJIUMBIC I OOBSICHEHUS] HAOJIOJaeMbIX IPOIIECCOB W SIBJICHUH, MO3HABATEIbHOM,
WHOOPMAITMOHHOW W YHMTATENIbCKOW KYJIBTYpPhl, B TOM YHCJIC HAaBBIKOB CaMOCTOSTEIHLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOH, MOCTYIMHBIMA TECXHHUYCCKUMHU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJOTH;

MHTEpEC K OOYYECHHIO M MO3HAHUIO, JII0OO3HATEIHPHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOOOpa30BaHMIO, TMPOEKTHOM U HCCIETO0BATEILCKON JIESITEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAIbHEHUIIICM;



4) dpopmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTH »HW3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO,
YCTAaHOBKU Ha 370pOBbIA 00pa3 >KU3HU, OCO3HAHUE TOCIEACTBUM W HEMPHUATHE BPEIHBIX
pUBBIYCK (YyHOTpeOJEeHUS aJIKOTOJIs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIIOACHUS
MpaBujI 0€30MAaCHOCTH MPHU OOPAIICHUN C XUMUYECKUMH BEIIECTBAMH B OBITY U peajbHOM
JKU3HU,

5) TpyA0BOro BOCIIHTAHHUS:

UHTEpEC K TMPAKTUYECKOMY H3Yy4YeHHI0 mpodeccuid W Tpyaa pa3IudHOro poja,
yBOXECHHE K TPYAy U pe3yjbTaraM TPYAOBOM JIEATCIHHOCTH, B TOM 4YHCJIE Ha OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHWW IO XWMHH, OCO3HAHHBIA BBHIOOP WHIWBHUIYATHHOU
TPACKTOPHUH MPOJOHKCHHUS 00pa30BaHUS ¢ YIETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH
K XWMHH, OOIICCTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, yCHenrHoW mpodeccuoHalIbHON
NEATeIbBHOCTY UM Pa3BUTHUS HEOOXOJUWMBIX YMEHHMM, TOTOBHOCTH aJallTUPOBATHCS B
po¢deCCUOHATIBHON CpeIe;

6) IKOJIOrHY€CKOT0 BOCIIUTAHMS

AKOJIOTMYECKU 11€J€CO00pa3HOE OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHMMaHKE IIEHHOCTH 3JJ0pOBOro 1M 0e30macHoro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY H IICHXHUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIIOACHUS MIPaBJI OE30MaCHOTO MOBEACHUS TIPU padoTe
C BEILIECTBAMHU, a TAKXKE B CUTyaIUsX, YTPOKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

CITOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, ISl PEIICHHS
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIeH MPUPOJHOM Cpelo, I TOBBIIICHUS YpPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TJIOOATBHOTO XapaKTepa IKOJOTHYECKUX MpodiieM u
MyTel MX PEIICHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHUECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TTO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATIBLHOMN MTPaKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocTtaBe MeranpenMETHBIX Pe3yJbTAaTOB BBIACISIIOT 3HAYUMBIC IS (POPMHUPOBAHUS
MUPOBO33pPEHUS OOIICHAYYHbIC TOHITHS (3aKOH, TEOpHUs, MPHUHIMIM, TUMOTe3a, (akT,
CHUCTE€Ma, TPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX TpeAMEeTax U TMO3BOJSIOT HAa OCHOBE 3HAHUM M3 JTUX MPEAMETOB
dhopMUpOBaTh MPEJCTABICHUE O IIEJIOCTHOM HAyYHOW KapTHHE MHUpa, U YHUBEPCAJIbHBIC
y4ueOHbIC JeHCcTBHs (TI03HAaBaTEIbHBIC, KOMMYHHMKATHBHBIC, PETYISATUBHBIC), KOTOPHIC
obecrnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBJICHUIO YU4EOHOM JAeSATETLHOCTH.

Ilo3naBaTesibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble JJoruyecKkue 1eMCTBUA:

YMEHHUS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUHM 3HAHUIA:
pacKphIBaTh CMBICT XHWMHYECKHX TMOHATHH (BBIACIATh WX XapakTEpHbIC MPU3HAKH,
YCTaHABJIIMBATh B3aUMOCBS3b C JPYTMMHU TOHATHSMHU), HWCIOJB30BaTh TMOHATHS JUIs
OOBSICHEHUS OTHEIbHBIX (PAaKTOB M SBJICHHWH, BBIOMpATh OCHOBAHUS W KPHUTCPHH IS
KJIaccu(PUKaMU XUMHYECKUX BEIIECTB M XUMUYECKUX PEAKINi, yCTaHABIUBATh IPUUUHHO-



CIIEICTBEHHBIE CBSI3M MEXKAY OOBEKTaMH H3YYEHHsI, CTPOUTHb JIOTHYECKHE pPacCyXICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, 10 AHAJIOTUH ), I€JaTh BBIBOJIbI U 3aKIIFOUEHHUS;

yMEHHUE MPUMEHSTH B MPOLECCEe MO3HAHUS OHTHS (MPEeIMETHbBIE U METaIllpeMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJb3yeMble B XUMHUH, TIPEOOPa30BLIBATH HMIMPOKO
MPUMEHSEMbIE B XUMHUHU MOJEJIbHBIE MPEACTABICHUS — XUMUYECKHHA 3HAK (CHMBOJ
JJIEMEHTa), XuMHuYeckass ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEUICHUH
yueOHO-TI03HaBATEIbHBIX 33/a4, C YYETOM ITHX MOJICIBHBIX MPEJCTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YyYAEMbIX 00BEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIINi, BHIABISTH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBEHHbIEC CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckue 1eiiCTBUA:

YMEHHE HUCHOJIb30BATh MMOCTABICHHBIE BONPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TakkK€ B KayeCTBE OCHOBBI Il (POPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HAOII0aTh 32 XOJI0OM IMPOIIECCa, CAMOCTOATENBHO MTPOTHO3UPOBATh
ero pesyiabTar, (GopmyiaupoBaTh OOOOLIEHUS M BBIBOJBI M0 pPe3yjibTaTaM IPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATH MH(OPMAIUIO Pa3IAYHBIX
BUJIOB U (hOpM IIpENICTABICHMUSI, MTOJIyYaeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHSATH Pa3IM4HbIe METO/bI U 3alPOCHI TPU MOUCKE U 0TOOpE MH(pOpMAIUU
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JIJIsl BHIITOJIHEHHS YYEOHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpEeTeHHuEe OombiTa B  OO0JACTH  HCIOJB30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KYJIbTYpPOH aKTHUBHOTO
MCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOATENILHO BbIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHuss MHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/a4l HECJIOKHBIMU
CXeMaMu, IuarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHE UCHOJb30BaTh U aHAJIM3UPOBAThH B Ipolecce y4eOHON M HCCleA0BaTEIbCKOM
AESTeIbHOCTY HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3sicTBa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 3aJaBaTh BONPOCHl (B XoAe nuanora u (Wiu) AUCKYCCHM) MO CYIIECTBY
oOcyxnaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOJTHEHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHHUSl TPEACTABIATh IOJYYEHHBIE Ppe3yJbTaThl IMO3HABATEIbHOW JEATEILHOCTH B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JeNaTh MPE3EHTALMI0 PE3yJIbTaTOB BBIMOJHEHUS
XUMUYECKOTO OKCIepUMeHTa (JIabopaTOpHOrOo OmbITa, JabopaTopHOMl pabOTHI  TIO
HCCJIEIOBAaHHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);



YMEHHs Y4EOHOTrO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM
U UCCIIEIOBATENbCKON JAEATENbHOCTH MPH PEUICHHH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE
yuéra OOUIMX HWHTEPECOB M COIJIACOBAaHUS MO3ULMUN (0OCYXKIeHUs, OOMEH MHEHUSIMH,
«MO3TOBbIE HITYPMbDY, KOOPJUHAIIMS COBMECTHBIX JIEUCTBHM, ONpenesieHue KPUTEPUEB IO
OLICHKE Ka4yeCTBA BBIITOJIHEHHOW PabOThI U JPYTHUE).

PeryjsiTuBHbIE YHUBEpPCAJbHbIEe Y4eOHbIe AeiicTBUS:

YyMEHUE  CaMOCTOSATENbHO  ONpEeNeisTh  IEeNH  JIeATeNbHOCTH, IJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
NeATEeIbHOCTh, BBIOMpaTh Haubojee d>PGEeKTUBHBICE CIOCOOBI pEIICHHS YYCOHBIX H
MTO3HABATEJIbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATh WM KOPPEKTUPOBAThH MPEII0KEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUNA C YYETOM MOJIyUYCHHS HOBBIX 3HAHHMNA 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUSAX, OIEHUBATH COOTBETCTBHUE MOJYYEHHOTO
pe3ynbTaTa 3asBICHHOM II€JIM, YMEHHE WCIOIb30BaTh W aAHAJIM3UPOBATH KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB MO OCBOEHUIO OO0SA3aTENBHOIO COJEp KAHMS,
YCTaHOBJIEHHOTO JaHHOM (enepanbHoil paboueld mporpaMMmoil, BBIAEISIOT: OCBOEHHbBIE
OoOy4arolMMUCSl Hay4YHblE€ 3HAHUS, YMEHHUS M CHOCOObI JEHCTBHH, cnenuduueckue s
peIMeTHOW 00JacTu «XUMHUS», BUIBI ACSITEIBHOCTH MO MOMYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllNK, TPEeoOpa3oBaHUI0O W TMPUMEHEHHIO B PAa3JIWYHBIX YYEOHBIX M HOBBIX
CUTYaLUsX.

K xonIy o0yueHus B 8 kiiacce npeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

e PacKpbHIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUIECKHIA
AJIEMEHT, TMPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMeCh (OJHOpPOAHAS H
HEOJTHOPO/IHAs1), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHasi M MOJIEKYyJIIpHas Macca,
KOJIMYECTBO BEUIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XUMHUYECKOIrO
AJIeMEHTa B COEIMHEHUHU, MOJISIPHBIA OO0BEM, OKCHJA, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKUCJIEHHUS,  XHMHYECKass  peakuus,
KJaccu(pukanus peakuuid: peakuuu COCIMHEHHUS, PEAKUUU Pa3JIOKEHUS, PEaKIHH
3aMEIIEHUs, pPeakuu OOMEHa, 3K30- M JHAOTEPMUYECKHE pPEaKlUH, TEIUIOBOM
addekT peakiuu, SAPO aroMa, AICKTPOHHBIM CIIOW aTroMa, aTOMHas OpOWTAaIb,
paauyc aToma, XMMHYECKas CBS3b, MOJIAPHAs M HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
MOHHAs CBSI3b, HWOH, KATHOH, AaHHOH, pacTBOpP, MaccoBas J0Ji1 BEILIECTBa
(TIpolieHTHAsl KOHIIEHTpAaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHA U MPUMEHSTH TH
MOHSITHS IIPU OMMCAHUH BEIIECTB M UX MPEBPAIICHUN;

e HCIMOJb30BATh XWMHMUYECKYIO CHUMBOJHMKY JUIsl COCTaBieHHUS (OpMYJ BEIIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;

e OMNpPEIENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHSIX, CTEIEHb
OKHCJICEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPUHAAJIC)KHOCTh BELIECTB K



onpenenéHHOMY KJIacCy COEAMHEHUH Mo ¢opmyiaMm, BUI XUMHUYECKOH CBS3H
(KOBaJICHTHAsi U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpsbiBaTh cMmbich [lepuonnueckoro 3akona J[. V1. MenpeneeBa: 7eMOHCTPUPOBATh
NOHUMAaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HMX
nosnioxkeHuss B llepuoanueckoil cucteMe, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
ITOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo;

e OIKCHIBATH W XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymnmna)» u
«mobounas mnoarpynna (b-rpynma)», maibie ¥ OOJbIIME MEPUOJbI, COOTHOCHUTH
0003Ha4YeHHUs, KOTOpBIE UMeIoTCA B Tabnuie «llepuonnyeckast cucTeMa XUMUIECKIX
anemeHToB /I. 1. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj sApa, OOIIEe YHUCIO JIIEKTPOHOB H
pacrpeiesieHUe UX 1O JIEKTPOHHBIM CJIOSIM);

e KJIAaCCU(PUUUPOBATh  XUMHUYECKHME  DIEMEHTbl, HEOPTraHWYECKHE  BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

e XapaKTepu30BaTh (ONUCHIBATh) OOIINE XMUMUYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX
KJIACCOB, IIOATBEPKAas OIMCAaHUE [PUMEpPaMU  MOJIEKYJISPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

e TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOXXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3JIMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYJSIDHYIO M MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAMHEHHUS, MacCOBYIO
JI0JIF0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPABHEHUIO XHUMHYECKOU
peakiuy;

e IIPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON ACSITEIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHEHHE, 000O0IIEHHWE, CHCTEMAaTH3allii0, KIAacCH(UKAIMIO,  BBHISBIICHHE
MPUYUHHO--CJIEICTBEHHBIX CBA3EH — JJI1 U3yUYEHHUsI CBOMCTB BEILIECTB U XMMUYECKUX
peaklMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HAHUS — HAOJIIOJIEHHE, NU3MEpPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peayibHbIN U MBICIICHHBIN ),

e CJenoBaTh TMpaBWJIaM TIOJb30BaHUS XHUMHUYECKOM TmocyAod H J1a00paTOpHBIM
0o0OpyIOBaHUEM, a TaKXe MpaBHJiaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMUA TIO BBINOJHEHHUIO JITAOOPATOPHBIX XHMHUYECKUX OMNBITOB IO
MOJIYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEHIECTB (BOJIOPOJa MU KHUCIOPOJA),
IIPUTOTOBIICHUIO PACTBOPOB C OIPEICIEHHOM MAacCOBOM JOJIEM pPacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATb W  IPOBOJUTH XUMHYECKUE IKCIEPUMEHTHI  I10
Pacno3HaBaHHUIO PACTBOPOB LIEIOYEN U KHCIOT C IOMOILIBIO MHAUKATOPOB (JIaKMYC,
deHondTanienH, METUIOPAHK U IpyTHUE).

K koH1y 00yuenus B 9 kiiacce npeIMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JIOJKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

e PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX MOHATUN: XUMUYECKUI AIIEMEHT, aTOM,
MOJIEKYJla, MOH, KAaTHOH, aHWOH, IMPOCTOE BEUIECTBO, CIOXHOE BELIECTBO,



BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKasl peakLus,
XUMHUYECKas CBsI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
AIEKTPOIUTBI, HEDJIEKTPOIUTHI, JJIEKTPOIUTUYECKAS NHCCOLMALMSA, pPEaKLNU
MOHHOTO OOMEHa, KaTajau3aTtop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, METaJUIM4YecKas), KpUCTaNInyecKas
pemeéTKa, KOppOo3usi METAILIOB, CILIABbl, CKOPOCTh XUMUYECKOW PEaKIUU, PEIETBbHO
nonycrumas konnentpauus [1JIK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHATH 3TH
MOHATHUS IIPU ONMCAHUHU BEILIECTB U WX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJI COCTaBlieHUS (GOpMyJd BELIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENsITh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHUMHYECKUX JJIIEMEHTOB B
COEIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIaCCy COeUMHEHUM 1o ¢hopmysiaMm, BUJ XUMUUECKON CBSI3U (KOBaJICHTHAs, HOHHas,
METaJJIMYECKasl) B HEOPraHMYECKUX COEAMHEHUSX, 3aps] HOHAa MO XUMHUYECKOU
(dopMmyiie, XxapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COSAMHEHUM, TUIL
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbici  llepmogmueckoro 3axkona JI. WM. MengeneeBa wu
JE€MOHCTPUPOBATh €ro IMOHMMAaHHE: OMHMCHIBATh U XapaKTEpU30BATh TAOIUYHYIO
dopmy Ileproguueckoil CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATHUS
«riaBHas noArpymnna (A-rpyrmna)» u «mnodouyHas noarpymmna (b-rpymnma)», maneie u
00JIbIINE EPUObI, COOTHOCUTH 0003HAUYEHHMSI, KOTOPHIE UMEIOTCS B IEPUOIHYECKON
Ta0yiMIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue X Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
AJIEMEHTOB U UX COEIMHEHMI B Mpejesiax MaJlbIX NEPHOJ0B U TJIABHBIX MOAIPYMI C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  DBJIEMEHThl, HEOPraHMYEeCKHUE  BEIECTBa,
XUMHUYECKHUE PEeaKIUH (IO YUCIy U COCTaBY YYAacTBYIOLIMX B PEaKLMHU BEIIECTB, MO
TerioBoMy 3(G@dexkTy, N0 H3MEHEHHIO CTENEeHEeW OKUCICHHUS XHUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME W CHeU(UUECKHEe XMUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIIOXKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHNUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKOM JMCCOLUMALMU KHUCIOT, IMIEN0YEHd U
COJIEH, TIOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEaKIMi HOHHOTO 0OMEHa, ypaBHEHUS
peakuuii, TOATBEPXKAAIOUIMX CYIIECTBOBAHME T'€HETUYECKOM CBSI3U  MEXIy
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCHUTEIBHYIO MOJEKYJISAPHYI0O M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJK XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COEAUHEHHUS, MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAaHUS XHMMHUYECKOM MOCYyIoll u  J1abopaTOpHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBuUja OOpAILEHUS C BELIECTBAMHU B COOTBETCTBHM C
MHCTPYKIUSAMHU 110 BBIIOJHEHUIO JAOOPATOPHBIX XHWMUYECKUX OIBITOB IO
HOJIYYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTo ra3a);
MPOBOJIUTh PEAKLUH, MOATBEPXKJIAIOIINE KayeCTBEHHBI COCTaB  PA3JIMYHBIX
BEIIECTB: PaclO3HaBaTh ONBITHBIM MYTEM XJIOPHA-, OpOMHUA-, HOAUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, TUAPOKCUA-UOHBI, KAaTUOHBI AMMOHMSI M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pPacTBOpax HEOPraHHUYECKUX
BELIECTB;

MPUMEHSATH OCHOBHBIE ONEPALUHA MBICIIUTEIBHON JAESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IleHNEe, CHUCTEeMATHU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3EH — JUISI U3YYEHHsI CBOWCTB BEIIECTB M XMMUYECKHX DPEAKLUMN, €CTECTBEHHO-
Hay4YHblE METOAbl TO3HAHWA — HaOIIOJEHUE, HU3MEpPEHUEe, MOJEIUPOBaHHUE,
AKCIIEPUMEHT (pEeaJIbHbI U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus 1 OKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Koutpoapupie  IMpaxruyeckue U3ydeHust o0pa3oBaTejbHbIE
padoThI padoTshI pecypes
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 bubnuoreka [IOK
yejgoBeKa. Tena u BemecTBa 05.09.2023 | https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl 1 bubnuorexa [JOK
pasneneHus cMecen 13.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 Bu6morexa LIOK
S «Pasnenenue eMecer (na npmvepe 1 19.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmiorexa HOK
20.09.2023  https://m.edsoo.ru/ffod2a6c
7 XuMHU4YecKue 3JI€MEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 26.09.2023 = https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U ClIOXKHBIE BEIIECTBA 1 Bubmioreka IJOK
27.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmorexa LIOK
03.10.2023  https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB. Bu6morexa LIOK
10 Xuwraeckas popmyna. Banenrnocts, 1 04.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX DJIEMEHTOB
11 OTHOCHTENbHAS aTOMHAs Macca. 1 bu6mmorekxa [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHTEIbHAS MOJICKY/IPHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCMHEHUH 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MousipHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 ®u3nuecKkue 1 XUMUYECKHUE SIBJICHUSA. bubnmoreka [JOK
XuMHuuecKasi peaxkius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS bubmumoreka [IOK
XUMUYECKHUX PEaKIni 24.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHHUS 25.10.2023  https://m.edsoo.ru/ff0d3b88
B
g | D e Bumorca 10K
Janoyp 07.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
K1 .
o | o wvareou pen Sumorea 10K
. P ’ 08.11.2023  https://m.edsoo.ru/ffod3f34
3aMeIIeHHs, OOMEHa)
M. B.JI — Y4EHBIN-
19 swmmcroncucr, Obodwerne BuGnorexa LIOK
1 ARCT: o 14.11.2023  https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMsI 3HAHHHA
20 Konrtponsnas padora Nel o teme bubnuoreka [IOK
«BermiecTBa U XUMUYECKHE PEAKITAN) 15.11.2023  https://m.edsoo.ru/ff0d4290
Boznyx — cmech rasos. Cocras
21 Bosfy};xa Kucnopox — anemeHt u bubmorexa LIOK
’ 21.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
® .
| e e et Busmorea 10K
POl ’ 22.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
C 0
o | o e Bnsmorea 10K
paTop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
24 TennoBoit 3 pexT xumudeckon bubnmnoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

peaKIyu, MOHATHE O 29.11.2023 | https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U
SHJIOTEPMHUUYCCKUX PEAKIIHIX
s | T o yom wem) o 10K
'P YRS, 05.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPALECHUS
o | Domwmepbontidi e o 10K
7 AP poaa, 06.12.2023  https://m.edsoo.ru/ff0d4ae2
H3Y4YEHUE €TO CBOMCTBY
7 Boaopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBo. Haxoxxnenue B mpupoje 12.12.2023 @ https://m.edsoo.ru/ff0d4dd0
28 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bozopoaa. [IpumeHnenne Bomopoaa 13.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX brbmoreka [JOK
19.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI nostyyeHus BOA0poia B bubnnorexa [JOK
naboparopuu 20.12.2023  https://m.edsoo.ru/ff0d4ddoO
I1 04
31 lonyaenme n codmpane soropons bu6miorera LIOK
- P AOPOE, 26.12.2023  https://m.edsoo.ru/ff0d4f42
W3YYCHUE €T0 CBOWCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo 27.12.2023  https://m.edsoo.ru/ff0d542e
B N
o | D oG s Bumorera 10K
- Y 09.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA MK 00BEMY
B 0be
34 B;I;II/I{SII{::(I;M e(:)alz) er: i; 2:)3:1;3011:2 3aKOHa Eubmorexa LIOK
ypas DCAKHI 1 10.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmnoreka [JOK
BOJIbI 16.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnmuotexa [JOK
WHIUKAaTOpax 17.01.2024  https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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Boz[a KaK paCTBOPUTEIIb. HaCBII_HCHHBIe

bubmuorexa [JOK

37 11 HEHACBIMICHHLIC PaCTBOPBI. 23.01.2024  https://m.eds0o.ru/ff0d5b40
MaccoBas 107151 BEIlleCTBa B pacTBOpe
[TpakTrueckas padora Ne 5 o Teme
38 «IIpuroroBieHue pacTBOpPOB ¢ bubnunoreka [HOK
onpeaecseHHON MacCOBOM J10J1eH 24.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
39 KonTtponsnast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6mmorexa [IOK
HOMEHKJIaTypa 31.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XMuMHYECKHUE CBOMCTBA
41 KHCHY;HBIX OCHOBHBIX ¥ aM(pOTEPHBIX bubnmorexa LIOK
’ 06.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHnne n XuMuU4eCKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ffOdfee?
45 [TonydyeHnue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KHCIIOT 27.02.2024  https://m.edsoo.ru/ffOdfee2
Nt HUE): HOMEHKJIAaTypa
46 Sr?ocoé?:?:my?eH;ﬂ iI/IMI/IIIZ(I:)KI’/Ie brbmiorexa [JOK
N ’ 28.02.2024  https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktrueckas padbota Ne 6. Perenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmuotexa [JOK
«OCHOBHBIE KJTACCHI HEOPTAHUUECKHIX 05.03.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIy KilaccaMu bubnnorexa [JOK
HEOPTraHWYECKUX COCTMHCHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U CUCTEMATH3AIUS bu6mmorekxa [{JOK
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3HAHUH 12.03.2024  https://m.edso0.ru/00ad9ch2
K 6ota Ne3
o | ompomase s o e Bumorea 10K
o 13.03.2024  https://m.edsoo.ru/00ad9ela
COeIMHEHU N
I1
| Depmme momTL g B morea 10K
X 19.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
n .
o | ATATMCCKMD e B morea 10K
20.03.2024  https://m.edsoo.ru/00ada52c
sneMenToB /. 1. MengeneeBa
53 [Tepuoapl, rpynmsl, MOATPYIIIBI brbmoreka [JOK
’ ’ 26.03.2024  https://m.edsoo.ru/00ada52¢c
54 Crpoenne atoMoB. COCTaB aTOMHBIX bubnnorexa [HOK
snep. M3otombl 27.03.2024  https://m.edsoo.ru/00ada342
C 0
o | oo oo choree, Sumorea 10K
PO 02.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menpaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnuoteka [JOK
[Tepuoanueckoii cucreme /1. U. 03.04.2024  https://m.edsoo.ru/00ada824
Menpeneesa
3nauenue [lepuoanueckoro 3akoHa
57 JUIsL pa3BUTHS HAyKH U nipakTuku. . W. bubnuoreka [IOK
MeneneeB — y4€HbIN, IEAATOT U 16.04.2024  https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMUYECKHUX AJIEMEHTOB 17.04.2024 = https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBs3b Eubmrorexa LIOK
23.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4eCKast bubnnorexa [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaneHnTHast HenmoisipHasi XUMHYECKast bubnuoteka [JOK
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CBSI3b 30.04.2024  https://m.edsoo.ru/00adaab9

Bbu6mmoreka [JOK
62 Crenexy okucIeHus 1 07.05.2024 https://m.edsogru/OOadae28

63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakuuu 08.05.2024 | https://m.edsoo.ru/00adb076

64 OKHUCIUTEIN U BOCCTAHOBUTEIIN 1 Bubmzorexa LIOK
14.05.2024  https://m.edsoo.ru/00adb076

65 | «Crpoentue snona. Komatsconon | Bumorexa LIOK
CBSI3by 15.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
CHCTEMAaTU3alys 3HaHUH 21.05.2024 | https://m.edsoo.ru/00adb33c

67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alusg 3HaHui 22.05.2024 | https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6o01IeH e U 1 bubnnorexa [JOK
CHCTEMAaTU3alMs 3HaHUH 23.05.2024  https://m.edsoo.ru/ff0d61c6
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9 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoxa Bcero Kourpoanneie  Tlpaxruueckue HU3y4YeHUs o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Ilepnonnueckuit 3aK0H.

1 [Tepuoanueckas cucrema 1 bubmuoreka [JOK
XUMUYECKUX ementoB /. U. 05.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHUH Bu6miorexa LIOK

2 CBOMCTE XHMITHCCKHX SJCMEHTOR . 06.09.2023  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHUYECKHUX BEILIECTB 12.09.2023 @ https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHYECKOU CBSA3U U THIIEI 1 bu6mmorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1 19.09.2023
OCHOBHBIX Pa3/IelioB Kypca 8 Kiiaccay T

6 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peakiuil o pa3IMYHbIM NIPU3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN BuGnuotexa LIOK

! peaxiui. [IOHATHE O FOMOTEHHEIX 1 1 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIHIX
[ToHsITHE O XUMUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIONINE Bu6morexa LIOK

8 Ha CKOPOCTD XHMIHCCKOH PEakiiH 1 1 27.09.2023  https://m.edsoo.ru/00adc28c
MTOJIO)KCHUE XHMHYECKOTO
paBHOBECHS

9 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peaKIu 03.10.2023 | https://m.edsoo.ru/00adcade
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Teopust 31EKTPOTUTHUECKON

bubmuorexa [JOK

10 AHCCOUMAUMH. CHIEHEIE H CrabLIe 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHUsI peaKIuit Eubmorexa LIOK
10.10.2023  https://m.edsoo.ru/00add448
XHMUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUI bubnmoreka [JOK
00 DIIEKTPOIUTUIECCKOU 11.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLMAIIUU
| e ol ek Busmorsa 101
pel . 17.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 [TonsiTue o runponuse conen Eubmorexa IIOK
18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o011eHNe U cucTeMaTU3aus bubnnorexa [HOK
3HAHUU 24.10.2023  https://m.edsoo.ru/00addd12
IT 6ora Ne 1.
16 <<II’):LIL<ITeI;I{IITIZC§Ij:Hpej)I/IOJZHT(;JILHHX bubmorexa LIOK
25.10.2023  https://m.edsoo.ru/00addbfa
3a1aW»
K 02
17 «SJI:IF();) H(I;inllijnptfei(:;z]\r;cgs THC;’I eI/DI bubmorexa [JOK
P A LA, 07.11.2023  https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
18 Xumawscotne cooficrsa v npuiene buGorexa LIOK
pHMEp 08.11.2023  https://m.edsoo.ru/00addfe2
XJjopa
X .
19 xevaeot caoiicrs. romyuenne BuGimorera LIOK
’ i ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHHE
I1 02
20 dlonyuene commol mcaor, BuGorera LIOK
YHEHH . ’ 15.11.2023  https://m.edsoo.ru/00ade348
W3Yy4YeHHE € CBOMCTBY
21 Bpruncnenus no ypaBHEHUsIM bubnuoreka [IOK
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XUMHAYECKHX PEaKIUii, €CIIH OJHH U3 21.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01mas xapakTeprcTHKa SJICMCHTOB bubnunoreka HOK
VIA-rpynrbl 22.11.2023  https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxoxnenue cepbl 1 €€ coeqMHEHU I bubnnoreka [HOK
B IIpUpoJie. XMMHUUYECKHE CBOMCTBA 28.11.2023  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0po/1, CTpOEHHUE, bubnnoreka HOK
¢bu3nyecKkrue 1 XuMHUYeCcKre CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
5 | g e o, B 10K
. 05.12.2023  https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
2% IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMUYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
Cephl
7 Beruucnenune MaccoBoil J0JIM BBIXO/1a bu6mmoreka [IOK
MPOAYKTA PEAKIIHI 12.12.2023  https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCcTHKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, bubnnoreka [JOK
pacrpocTpaHeHue B IPUPO/IE, 13.12.2023  https://m.edsoo.ru/00adeea6
(bu3nyecKkre 1 XUMHUYeCKre CBOMCTBA
A
0 | e e B 10K
> TTOIYH 19.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
I1 6ota Ne 3
30 lonyserre avnara, wryserne cro Bucmorexa LIOK
Ly Stk 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KHUCIOTa, e€ pusnueckue u bubmnorexa [IOK

https://m.edsoo.ru/00adf306
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XHMHYECKHE CBOMCTBA

26.12.2023

Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

bubmuoreka [JOK

32 yRobpenuii. Xumiieckoe N 27.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH cpebl
COCJIMHEHUSIMH a30Ta
docdop. Oxcun pochopa (V) u Bu6morexa LIOK

33 ocopras KHeiota, (usmiccrue 1 09.01.2024  https://m.edsoo.ru/00adf68a
XHUMHAYECKHE CBOWCTBA, MOJyYCHHE
Hcnons3oBanue pocdaros B

34 KaueCTBE MHUHEPATBHBIX YIOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUEe IPUPOIHON CpEabI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHEHHE B Butmorexa LIOK

3 HPHPOJLE, (GHSHHECKIE It XHMHHECKIe 16.01.2024  https://m.edsoo.ru/00adfd9c
CBOWCTBa
Oxcuppl yriaepona, ux Gpusndeckue u

36 XAMUYECKHE CBOMCTBA. bu6mmoreka [JOK
DKOJOTHYeCKHe MPoOIeMBbl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCIIOTa U €€ CONH bubmiorexa LIOK

23.01.2024  https://m.edsoo.ru/00ae006¢

ITpakTuyeckas padora Ne 4 o Teme

18 "[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
KayecTBeHHast peakiys Ha kKapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00 BuGmorexa LIOK

39 OPTAHITICCKIX BEIIECTRAX KA O 30.01.2024  https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia

40 Kpemuuii u ero coequneHust bubmioreka LJOK

31.01.2024  https://m.edsoo.ru/00ae080a
41 [TpakTuyeckas paGora Ne 5. bubmiorexa HOK

https://m.edsoo.ru/00ae0bf2
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Pemenue skciepuMeHTABHBIX 337249 06.02.2024

mo Teme «BaxkHeliue HeMeTaIbl U

HX COETUHEHUI

KontponbHas padota Ne3 no teme Butmiorexa LIOK

42 «BOKHCHIINE HEMETAITBI 1 HX 07.02.2024  https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6m1as xapakTepucTruKa
XAMUYCCKHUX DJIECMESHTOB —

43 MeTauioB. Merayuimueckas CBsA3b U bubnmoreka [JOK
MeTaJUIM4ecKasi KpucTauimuecKas 13.02.2024  https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METaJIJI0B
XUMUYECKHE CBOMCTBA METAJJIOB, Bubmorexa [IOK

a4 aﬂeKTpoxmequKHH A 14.02.2024 = https://m.edsoo.ru/00ae1156
HaIPSDKCHUH METAIIIIOB
OO6m1re crnocoObl MOTyYSHHS
MeTaanoB. CuiaBbel. BerauciaeHus mo Bu6morexa LIOK

45 YPABHCHUAM XHMIHCCIUX PCAKIIH, 27.02.2024 | https://m.edsoo.ru/00ael1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
MIpUMeECH

46 ITonsTHE O KOPPO3UM METAIIOB bubmorexa LIOK

28.02.2024  https://m.edso00.ru/00ael278
bu6mmoreka [JOK

47 [Henounpie meTams! 05.03.2024 | https://m.edsoo.ru/00ael4b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnuotexa [JOK
KaJns 06.03.2024  https://m.edsoo.ru/00ael4b2

49 [IlemoyHO3eMENbHBIC METAILTBI — bubnmoreka [JOK
KaJablIMM U MarHui 12.03.2024  https://m.edsoo.ru/00ael15e8

50 Baxnenmme coemMHEHNS KBTS Bubmiorexa HOK

13.03.2024 @ https://m.edsoo.ru/00ael5e8

51 O0o0011IeHNEe U CHCTEMATH3ALINS

3HAHUH

19.03.2024
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JKEcTKOCTh BOIBI U CLIOCOOEI €€

bubmuoreka [JOK

52 YCTpaHECHHS 20.03.2024 | https://m.edsoo0.ru/00ae1886
I1 0
53 | "eerkocrs sorat mmeromr BuGmorexa LIOK
" A A 26.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bubmuorexa [JOK
54 Amomminii 27.03.2024  https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
THJIPOKCHIA 02.04.2024  https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 03.04.2024 | https://m.edsoo0.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [JOK
(1) u xeme3a (1) 16.04.2024 @ https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUHA 17.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 3a1a4 bubnuorexa [JOK
o teMe «BaxkHelme MeTaabl U UX 23.04.2024  https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN bubnnorexka [JOK
COJICPKUT MpUMecH. Beruncnenus 24.04.2024  https://m.edsoo.ru/00ael1750
MacCcOBOM JOJIH BBIX0JIa MPOAYKTA
peaknun
61 O000I11IeHNE U CUCTEMATHU3aIUs
3HAHUH 30.04.2024
Kontponbnas padota Ne4 o teme
62 «BaxxHeiimume MeTaaiIbl U UX 07.05.2024
COEIMHEHUSD)
63 BemectBa u matepuaisi B bu6mmoreka [JOK
IOBCEIHEBHON KU3HU YEJIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50
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64 XHUMHUECKOE 3arpsi3HEHUE 1 bubnmoreka [JOK
OKpY>Karolen cpeibl 14.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennu 1 bubnuoreka [IOK
HKOJIOTHUYECKUX MPoOIeM 15.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
CUCTeMaTH3alMsl 3HaHUH 21.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cHCTEeMAaTH3aIusI 3HaHUHU 22.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O60011eHUE U 1 bubnuoreka [IOK
CUCTEeMAaTH3alMsl 3HaHUH 28.05.2024  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






