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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHO MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (eepaabHOi pabouelt mporpaMMbl BOCTTUTaAHUS
U C Y4YETOM KOHIEMIMHM TMpenojaBaHusi ydyeOHOro mnpeamera «XuMHUsS» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoit deaepanuu.

[Iporpamma mo xumMuu Aa€T TPEACTABICHHWE O IIENAX, OOIIEH CTpaTeruu
OOy4eHMs, BOCTHTAHWS U Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeamMera, YCTAHABJIMBAET 00s3aTeNbHOE MIPEeIMETHOE coziepKaHue,
MpeayCMaTpUBAET paclpefeNeHe €ro Mo KilaccaM M CTPYKTypUpPOBaHUE IO
pazjienaM U TeMaM IMPOTrpaMMbl IO XHMHUHU, OMNPEIETSCT KOJWYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEepUCTUKU COJlepKaHusl, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh HM3YYEHHS] XUMUU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU Y4€OHOr0 TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuMXCs, ONpeAeNsieT BO3MOXXHOCTU TMpeaMera s
peann3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOMN
MpOrpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TPEOOBaHHM K
pe3yabTaram 00y4YeHUsI XUMUU Ha YPOBHE LieJIed U3yYeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIbHON JEATEIbHOCTH O00YyYaroulerocs IO OCBOCHHIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XWMHH CIY)KUT OCHOBOW Il (DOPMHPOBAHUS MHUPOBO33PCHHS
00yyYaroIerocs, €ero MpeACTaBICHUN O MaTepUaIbLHOM €IUHCTBE MHPA, BaXKHYIO
poiib UrparoT (QopMUpYEMble XHMHEW MNPENCTaBICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrud M 00 HSBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs rio0aabHbIX
mpo0JieM YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CBHIPHEBOM, IYHEPTrETUUYECKOH,
MUIIEBOM M 3KOJIOrMYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEW  JJii  CaMOpas3BUTUSA |
dbopMuUpOBaHUS KYJILTYPhI IMYHOCTH, €€ 001IeH U (PYHKITMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSTENbHOM  y4yeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MMOBCEHEBHOM )XKM3HU, TaK U B MPOPECCUOHATILHON JESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €UHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyYarolIuxcs;



crocoOCcTByeT (HOPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K MPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTMUYECKOE
oOpa3zoBaHHE 00yUYarOIIUXCSI.

JlanHbie HampaBiieHUs B OOYYEHMH XUMHUU OOECTICUMBAIOTCS CIEIH(PUKON
ColepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCS  EJarormuecku
aJanTUPOBAHHBIM OTPaK€HHEM 0a30BOM HAYKM XMMHUHU Ha ONpeleEHHOM dTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUUMHCSI CUCTEMBI TMEPBOHAYAIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHMYEeCKOW XHMMHM W HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSATUU
OpraHUYECKON XHUMUHU.

CtpykTypa copepKaHus MPOTPaMMBI MO XUMHHA C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K €€ usydeHuro. Copep:kaHue CKIIAIbIBA€TCAd M3 CHCTEMBI
MOHSATUM O XUMUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMUYECKOU
peakuuu. OO0e H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— [lepnoanueckoro 3akoHa /[. . MeHnneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJIEKTPOJIUTUYECKON JUCCOLMAIMM BEUIECTB B
pacTBOpax.

Teopernueckne 3HaHHUS pPAacCMATPUBAOTCA HA OCHOBE OSMIUPUYECKU
MIOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YPOBHS K JIPYrOMY, BBITIONHSA QYHKIIMH OOBSICHEHHUS ¥ POTHO3UPOBAHUS CBOUCTB,
CTPOCHUS Y BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUS U MTOTYYCHHS N3y4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABJIECHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KAPTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOMN PUPO/IbI, ICHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAHUsI B Hayke. M3ydeHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3YYEeHHbIX Y4eOHbIX mpeameToB: «Oxpyxkawomuii Mupy», «buonorus. 5-7
Kiaccel» U «dusuka. 7 Kimace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMUYECKOM HAayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
NEeATETbHOCTH YETIOBEKA U KaK OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4eOHOr0 TIpeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbI XMMHUYECKUX 3HAHUN —
BOXHEUTITNX (DAKTOB, TOHATHM, 3aKOHOB ¥ TEOPETHYECKUX MOJOKEHUHN, JOCTYITHBIX
000011IeHNIT MHUPOBO33PEHUYECKOT0 XapakTepa, S3blKa HAyKW, B MPUOOILIEHUH K



HAyYHBIM METOJaM TIO3HAHUS MPU W3YYCHUU BEIIECTB U XUMUYCCKUX PEAKIIUHU, B
(GbopMHUPOBAHUY M PA3BUTHH ITO3HABATEIHHBIX YMECHUIA U MX IPUMEHEHUH B YICOHO-
NO3HABATEIbHON U y4eOHO-HCCIIEI0BATENbCKON JAEATENbHOCTH, OCBOCHUHU MPABUI
0e301acHOro OOpaIleHUs ¢ BEIMIECTBAMH B TTIOBCETHEBHOM KU3HH.

[Ipy M3ydeHUM XMMUM HAa YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUsl Ba)KHOE
3Ha4YCHHE MPUOOPENTH TaKUE IIeTH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKH3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTH4ecKoe MpHOOIIeHHE
oOy4Jaromuxcs K CaMOCTOSATEIbHON I03HABATENbHOM JEATEIbHOCTH, HAYyYHBIM
METOJIaM TO3HaHHs, (POPMUPYIONIUM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00 yYarOIIUMHUCS
OIbITAa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3ITUYHBIX BUJOB JIEITEIHHOCTH;

— (opmupoBanre oO0uieil (QYHKIMOHAIBHOH W  €CTECTBEHHO-HAy4YHOMU
IPAaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBICHITH M OICHUBATH SIBJICHUSA
OKPYXAIOIIET0 MHpA, UCIHOJIb3Ysl 3HAHWS U ONbBIT, MOJYYEHHBbIE NMPU W3YYECHUU
XMWY, TPUMEHATH UX TMPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOMN )XU3HU U TPYIOBOU
JeSITeNbHOCTH;

— ¢opMHpoBaHHWE y OOYyYaloIIMUXCS T'YMaHUCTUYECKUX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKHU
1IeIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYAOBOM JEATETLHOCTH B IEJSAX
COXPAHEHHS CBOETO 3/I0POBbSI U OKPYKAIOIIEH TPUPOIHON CPEIIBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdWIIs U HAMPABICHHOCTH JATBHEUIIErO
o0y4eHusl.

O011ee 9rcIo0 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUW Ha YPOBHE OCHOBHOTO
obmrero odpasoBanus, cocrasiser 136 vaco: B 8 kimacce — 68 yacoB (2 yaca B
HeJento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHayajibHbIE XUMUYECKUE TIOHATHS

[Ipeamer xumun. Posb XMMHUM B KU3HU 4yejoBeKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeTOjax MO3HAHUSI B XUMHUU. YUCThIE BEUIECTBA U CMECH.
Cnoco0nI pa3aeneHusi cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE »dJeMEHThl. CHMBOJbBI XUMUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BEllecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xummnueckas popmyiia. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aToOMHas Macca. OTHOCHTENbHAs
MoOJIeKyJIsipHas Macca. MaccoBasi 107151 XMMHUYECKOTr'0 3JIEMEHTA B COSIMHEHHH.

KomnuectBo BemectBa. Monbs. Monsipaas macca. B3anmMocBsi3p KOJIUYECTBA,
MacChl M 4YHCJIa CTPYKTYpHBIX €AWHUI] BemiecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTMHEHUH.

duzryeckre U XMMUYECKUE SBJICHUs. XUMHUUYECKasl peakiys U €€ MpU3HAKY.
3aK0H COXpaHEHMsI MAacChl BEUIECTB. XMMHUYEeCKHUE ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PEAKINil (COeMHEHUS, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYA0H, MpaBwiaMu paboThl B J1aOOpaTopuu U
npuéMamu obOpareHus: ¢ J1abopaTopHbIM 000pPYAOBAHUEM, W3YYCHUE U OMUCAHUE
¢u3nuecknx CBOMCTB 00pa3IOB HEOPTraHWUYECKHX BEIIECTB, HAOIIOJCHUE
¢u3znuecknx (IUIaBI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMs BOJbI) U XUMHUYECKHX (FOpPEHUE CBEUU, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCIOTOMN) sIBIICHUI, HAaOJII0IeHHE U
ONKMCAaHWE TPU3HAKOB MPOTEKAHWS XUMHUYECKHX peakimil (pasziokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM OapHsi, pa3ioKeHHE TMAPOKCHIA
menu (I1) npu HarpeBaHuu, B3auMOJIEUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
U3y4eHHE CIOCOOOB Pa3JeleHHUs] CMECEHl: C MOMOIIBI0O MAarHuTa, (PUIbTPOBAHUE,
BbITIApUBAHUE, NUCTWUISAIMS, XpomaTorpadus, MPOBEACHUE OUYUCTKH TOBAPEHHON
conmu, HaOMIOJEHWE W  ONUCaHWE  pe3yJIbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPaHEHUS MacChl, CO3/JaHHE MOJEIEH MOJIEKYII
(IapocTepKHEBBIX).

Baxkueime npeacTaBuTe M HEOPraHUYEeCKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopon — aneMeHT M mpocToe
BelecTBo. HaxokaeHue kucimopona B Tpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xkuciaopoaa. CrocoObl
MOJy4EHHs] KHUCIopoaa B JabopaTopuu W TPOMBINUICHHOCTH. Kpyrosopor
Kkuciopozaa B mpupoae. O30H — ajutoTpornHas MoAupUKAIKs KACIOpO/a.



TerioBoil 3(pQEeKT XUMHUYECKONW pEeaKUUU, TEPMOXUMHUYECKHUE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yrojb U METaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MapHUKOBOro 3 dekTa, pazpylieHue 030HOBOT'O CIOSL.

Bonopon — anemeHT u pocroe BemecTso. Haxoxnenue Bogopoaa B Ipupozae,
busznyeckre U XUMUIECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI moTydeHus. Kucaotet
U COJIN.

MossipHbIii 00BEM ra3oB. Pacu€Tel M0 XUMUUECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma kak pactBoputesb. PacTBOpHI.
HacepiieHHble ¥ HEHACHIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BEIIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpupoJZie U B KU3HU 4denoBeka. KpyroBopor Boabl B MPUPO/IE.
3arps3HeHue NpUpPOAHBIX BOJ. OXpaHa U OYHUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coenuuenmit. Oxcunsl. Knaccuduxarms
OKCUJIOB:  coieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpaszyromue. Homenkiatypa okcuaoB. Duznueckue M XUMHUYECKHE
cBOMCTBa OKCUIO0B. [lonydeHne okCuaoB.

OcHoBanusa. Kraccupukanus ocHOBaHMI: IIETOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHMWA. PU3NYECKHE W XHUMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonydeHne oCHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. Homenkinarypa kucior. @usnyeckue u
XUMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOcTM MeraimnoB H. H. bekerosa.
[Tonydenue KuCIoT.

Conu. HomeHnkiarypa coineil. @U3nYecKkue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eHeTnueckas cBs3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAuEeCTBEHHOE ONPENIEIICHUE COAEPKaHUs KUCIOpOAa B BO3/IyX€E, MOTYyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHUE CBOWCTB KHUCJIOpOAa, HAOI0IeHNe
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpalleHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCHJIOB U ONTUCAHUE
UX CBOWCTB, IOJY4Y€HUE, COOMpaHHUE, paclo3HABaHUE M H3yYEHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMozeiicTBrue Bonopoa ¢ okcuaoM meau (II) (Bo3moxHo
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOCHHE 00PA3I[0B BEIIECTB KOJIUYECTBOM
1 Monb, uCClenOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MACCOBOM JOJEH
pPacTBOPEHHOT'O BEUIECTBA, B3aMMOJEHCTBHME BOABI C MeTallaMH (HaTpUEM U
KaJIbIIIEM) (BO3MOXHO HCIIOJIb30BAHHE BUAECOMATEPUAJIOB), HCCIEIOBaHUE
00pa3110B HEOPTaHWYECKUX BEIIECTB PA3TMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B paCTBOPaX KUCIIOT U IIEIIOYEH, H3YUEHNE B3aUMOACHCTBHUS



okcusia meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METajulaMH, peakiui
HEUTpaIu3alui, INOJIyYEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO
MeTajuia JPYruM U3 pacTBOPA COJIM, PEIICHHUE HKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«BaxkHenme Kiaccbl HEOPraHMYECKUX COCAUHEHUN.

Iepunoanyecknun 3axkoH u Ilepumoamuyeckas cucreMa XHUMHYECKHX
aemMenToB JI. WU. MengeseeBa. CrpoeHne aToMoB. XHMMHYECKas CBS3b.
OKHCINTEILHO-BOCCTAHOBUTE/IbHbIC PeaKINH

[lepBbie TOMBITKM KIAacCU(PHUKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIETOYHO3EMENbHbIE METAJLIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUIPOKCHUJIBI.

[Tepnonnueckunt 3akoH. [leproanueckas cucTeMa XMUMAYECKHUX 3JIEMEHTOB /1.
U. Menneneea. Kopotkonepuoanas u nnmuaHonepruoaHas popmer [lepuonnueckoit
cucreMbl xumuueckux snemeHtoB /. WM. MenneneeBa. Ilepronbl u rpymnmsl.
PU3NYECKUN CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB IEPUO/IA U FPYIIIIHI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  O0OJOYeK aToMOB  MepBbiX 20 XMMHYECKHUX  HJIEMEHTOB
Ilepnognueckonn cucremsl [[. M. MenaeneeBa. XapakTepuCTUKa XHMHYECKOTO
3JIEMEHTa 110 ero nonoxenuto B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIIaM U IEPUOJAM.

3nauenue [lepnognueckoro 3axkona u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB UISI Pa3BUTHUS HAayKh W npaktuku. [l. V. MenneneeB — y4éHbI U
rpaKIaHVH.

Xumuueckass cBsizb. KoBasieHTHast (MOJsipHAss M HENOJSIpHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. MIOHHAsA CBSA3b.

Crenenp  okucneHus.  OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMH.
[Iponecchl okucaeHus U BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEU.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe OO0pa3LoB BEUIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPAMU KHUCJIOT M UIEIOYEH, NMPOBEICHHUE OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COeTUHEHNUS).

Mexcnpeomemmuule ceasu

Peanu3annsa MeXnpeIMETHBIX CBS3€M NMpPHU W3YyYEHHMM XHMHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MNOHSATUN, TaK W MOHSATHUM, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.



OOuue ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHBIN (pakT, runoresa, Teopus,
3aKOH, AaHalu3, CHUHTE3, KilacCuduKauus, TEPUOAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaaMOAKTUBHOCTh, MOJIEKYNA, SJEKTPUUYCCKUN 3apsll, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€ COCTOSIHUE BEIIeCTBa, ra3, (QU3MYECKHWE BEJIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHEThI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPObI, OJIE3HBIE
MCKONaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKAsl peaKUM s

Ilepnognueckuii 3axoH. Ileprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAO0B, KAJIHS, KAJBIUSI U UX COCTMHEHUM
B COOTBETCTBMM C IIOJOXKEHHEM »JJEMEHTOB B llepuoguueckoit cucreMe H
CTPOEHHUEM UX aTOMOB.

Ctpoenue BellecTBa: BHIbI XMMHYECKOW CBA3U. THUMBI KPUCTATIMYECKHUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKH U
BHJIa XUMUYECKOM CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKHUX BEIIeCTB. XUMHUYCCKUE
CBOMCTBA BEMIECTB, OTHOCSIIMXCA K PAa3JWYHBIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHUMN, TEHETUYECKasl CBSI3b HEOPraHMUYECKUX BEIIECTB.

Kiraccudukanys XUMUYECKUX peaKIuid Mo pa3IMdHbIM MpHU3HaKaM (110 YUCTy
U COCTaBy YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3(GdeKTy, Mo
W3MEHEHUIO CTENEHEW OKMCIICHHUS XMUMHYECKHUX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYacTHIO KaTaju3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKINH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[Tonsitue o ckopocTu xumMudeckon peakiuu. [loHsTHe 00 0OOpaTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusX. [ToHsATHE O TOMOTeHHBIX U T'eTePOreHHBIX
peakuusax. [lonarue o karanuze. [loHsTrne 0 xumMmuueckoM paBHoBecuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHUYECKOW PpEaKIUU M TIOJIOKEHUE XHUMHUYECKOIo

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLHMH,  DJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBneHue  ypaBHEHUU

OKHCJIUTCIIbHO-BOCCTAHOBUTCIIBHBIX ~ PEaKIMA C  HUCIIOJIb30BAaHUEM  METOja
3JICKTPOHHOTO OajaHca.



Teopust JIEKTPOIIUTUYECKON TUCCOUNUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katuonsl, annonsl. MexaHW3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
XUMHU4eckoil cBsizu. CteneHs aucconnanun. CUIIbHbIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBbIE YypaBHEHUs peakiuid. CBONCTBA KHUCIOT,
OCHOBAHUI U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTUYECKON TUCCOIMAIUY.
KauecTBeHHbIE peakiiuy Ha NOHBI. [[oHATHE O THApPONIU3E CONEN.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEIIECTB
(x70puaa HaTpusl), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIM OT
BO3JICHCTBUA  PA3NUYHBIX  (PAKTOPOB, HCCIEAOBAHHUE  AJIEKTPOIPOBOIHOCTH
PacTBOPOB BEIIECTB, MPOIIEcca JUCCOIUAIIMN KUCIIOT, IIeI04ei U cosiel (BO3MOXKHO
WCIOJIb30BaHUE BHUAEO MAaTEpPUAIOB), MPOBEICHUE OIbITOB, HWLIIOCTPUPYIOIINX
NpU3HAKK TPOTEKaHHUS peakluii HMOHHOro ooOmeHa (oOpa3oBaHHE OCaKa,
BbIJICJICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui (TOpEHUEe, peakiuu pa3IoKeHus,
COCIMHEHHUsA), PpPACHO3HABAHUE  HEOPraHMYECKHUX  BEHIECTB €  IMOMOIIbIO
KaueCTBEHHBIX PEAKIIUA Ha UOHBI, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTa/uibl U MX coeTMHEHUSA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepeE Xjopa (B3auMoeicTBIE
C MeTajulaMH, HEeMeTallJlaMH, Mienodamu). XiopoBojaopoa. CossiHas KHCIIOTa,
XMMHYECKUE CBOWMCTBA, IIOJydyeHUE, MpuMeHeHue. JlelicTBue Xxyopa W
XJIOPOBOJIOPOA HA OPTaHU3M 4elioBeka. BakHenmme XJI0puibl U UX HAX0XKJIEHUE B
MIpUPOJE.

O6mras xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (U3NYECKUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOAA U CEePhl. AJIIOTPOIHbIE MOIU(PUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpoeHHE, (U3UUECKUE U
XUMU4Yeckue cBorctBa. OKCUABI CEpbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3n4ecKkue 1 XUMUIECKre CBOMCTBA (00II1e KaK MPeJCTaBUTENS
KJIacca KUCIOT U creurduyeckue). XUMUYECKUE pPeaKIUu, JeXKallhue B OCHOBE
MPOMBIIIIJIEHHOTO CIOC00a TMOJy4eHUs CEpHOM KHUCIOThL. [IpumeHeHue cepHoOM
kucnoTbl. Coiu CEepHOWM KHUCIIOTHI, KayeCTBEHHAs peakiUs Ha CyJb(aT-HuOH.
Haxoxnenue ceppl u €€ COCAMHEHUMH B NpUpPOJe. XHUMUYECKOE 3arpsA3HEHUE
OKpY’)Karolel cpeabl COCAUHEHUSIMU CEpbl (KUCIOTHBIE JIOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOAOEMOB), CLIOCOOBI €ro MPEOTBPAICHUS.



OO6mas xapakrepucTuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIEHUs. A30T, pacCIpOCTPaHEHHE B MPHUPO/IE,
duznueckne U XuMuuecke cBoiictBa. KpyroBopot azora B npupoje. AMMHUak, ero
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHue U npuMeHnenue. Conu aMMOHUS,
X QU3nUecKre 1 XUMUYEeCKue CBOICTBa, mpuMeHeHune. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THas KHUCJIOTa, €€ MoJydyeHHue, (PU3MUYECKUe MU XUMHUYECKHE
cBOlcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHMS B KAUECTBE MUHEPAIbHBIX YI00pESHUIHA.
XHAMHYECKOE 3arpsA3HEHUE OKPYIKAOIIEH CPebl COEANHEHUIMHU a30Ta (KUCIOTHbIE
N0, 3arps3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). Dochop, amioTponHbIe
monudukauuu docdopa, puznyueckue U xumuueckue cpoiictBa. Okcun docdopa
(V) u dochopnas kucnora, pu3Mueckue U XUMHUYECKHUE CBOMCTBA, MOJYYEHUE.
Ucnonp3oBanue hochaTroB B KauecTBE MUHEPATBHBIX YA0OPEHUH.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. Y TJIepo/1, aAJNIOTPOIHbIE MOU(DUKAIINY,
pacnpocTpaHeHue B Mpupoze, Gu3nyecKkue U XMMUIECKUe CBOMCTBA. AJICOpOLIHS.
KpyroBopor yrinepoga B mnpupome. Okcuabl yriepoja, HUX (QU3NUECKUE U
XUMUYECKUE CBOMCTBA, JIEUCTBUE HA JKHUBbIE OPraHuW3Mbl, IIOJIYYEHUE U
pUMEHEHHE. DKOJOoruueckue nmpoOJieMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (IV),
rurnoTe3a TJI00ATbHOIO MOTEIUICHUS KIIMMaTta, MapHUKOBBIA 3(ddexT. YronpHas
KHACIOTAa U e€ CcoNu, UX (PU3MUecKre UM XUMHUYECKHE CBOMICTBA, MOJy4yeHUE U
npuMmenenue. KadecTBeHHass peakuuss Ha KapOoHaT-noHbl. lcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

[lepBoHavanbHbIE TOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHUSIX
yriaepoaa (MeraH, 3TaH, 3TUJIEH, alleTUIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs KHCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA ra3, HEPTb),
MPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaKHBIX BELIECTBAX: KUpax, OelKkax, YriieBoJiax — U X
poIM B JKM3HM UeJIoOBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue U XUMHYECKHME CBOWCTBA, IMOIY4YEHUE U
npuMmeHeHue. CoeMHeHnus KpeMHus B ipupojie. O01Ime mpencTaBieHust 00 OKCHIe
kpemuaus (IV) n xpemHueBol kuciaore. CUIMKATHI, UX HCIOJIb30BaHHUE B OBITY, B
IIPOMBIIIJICHHOCTH. BakHEHIIME CTPOUTENBHBIE MaTEpHalbl: KEpaMUKa, CTEKIIO,
1eMeHT, ©OeroH, xene300eToH. IIpoOnembl  OG€30MacHOr0  MCIMOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCEIHEBHON KU3HU.

Xumuueckuii IKCnepumMenm:

M3y4yeHHE 0Opa3l0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
IPOBE/ICHUE KAUE€CTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOJIIOICHUE MPU3HAKOB



UX TPOTEKAHHUS, OMbBITHI, OTpaKarolmue (PU3NUECKUE M XUMUYECKUE CBOMCTBA
rajoreHoB M WX COCJUHEHHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHAIIOB),
O3HaKOMJICHHE ¢ 00pa3IaMu XJIOPUAOB (TaJIOT€HU I0B), O3HAKOMIICHHE ¢ 00pa3iiaMu
ceppl M €€ COECIMHEHUSIMH (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
HaOJII0ICHHE TIpoIecca OOYTIIMBAHUS caxapa IMoJI IeUCTBHEM KOHIIEHTPUPOBAHHON
CEpPHOM KUCTOThI, U3yYCHUE XUMUYECKUX CBOMCTB pa30aBICHHOW CEPHOU KUCIIOTHI,
MIPOBEICHNE KaueCTBEHHON peakIiy Ha CyJb(aT-uoH U HAOII0JIeHUE TIpU3HaKa eé
NPOTEKaHMsI, O3HAKOMJIEHHE C (DU3MYECKUMHU CBOWCTBaMH a30Ta, ¢ocdhopa U Hx
COEIMHEHMI (BO3MOXKHO HCIIONIH30BAHUE BUIEOMATEPHATIOB), 00pa3IaMU a30THBIX
u (ochopHbIX yn0OpeHul, mojiydyeHue, coOupaHue, pacrio3HaBaHUE U U3Yy4YCHUE
CBOMCTB aMMHaKa, NPOBEJACHHWE KAYECTBEHHBIX PEAKIMA HA HOH aMMOHHUS U
dbochar-uoH W U3yYEeHHWE TPU3HAKOB WX TMPOTEKAHUS, B3aWMOJCHCTBHUE
KOHLICHTPHUPOBAHHOM a30THOW KHCJIOTHI C MEIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), M3YUYEHHE MOJIEJEH KPUCTAUIMUYECKUX PEIIETOK anmasa,
rpaduta, (QymiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOIu pacTBOPEHHBIX
BEIIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasza, MOJy4YeHUE,
coOupaHue, paclio3HAaBaHUE M M3y4YEHUE CBOWCTB YIJIIEKUCIOTO rasa, MpOBEIEHUE
Ka4eCTBEHHBIX peaKIuii Ha KapOOHAT M CHJIMKAT-UOHBI U M3yYEHHE MPHU3HAKOB HX
NPOTEKAHUSI, O3HAKOMJIEHWE C TMPOAYKIMEH CWIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEePUMEHTAIBHBIX 3a7ad Mo Teme «BaxHeile HeMeTalibl U uX
COEUHECHUSA.

MeTajiibl 1 UX COeIMHEHMS

OO0mras xapakTepruCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxenuss B Ilepmomnueckor cucremMe xumuueckux osiemMeHToB [, U.
MenneneeBa u crpoeHusi aromoB. CTpoeHHe MeTauioB. MeTauindeckasl CBsi3b U
MeTaJUTMYeCKass  KpUCTaUIMUecKass  pemerka.  DIEKTPOXUMHUUYECKUU  psif
HaIpsDKeHU MeTauioB. Ou3nueckue U XUMHYECKHE CBOMCTBAa MeTaiuioB. OOmue
criocoObl TosydeHusi metauioB. [loHATHE O KOPpPO3MM METANIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX 0T KOoppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPaTIOMUHUIMA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[lemounsie MeTayuibl: TojiokeHue B Ileproguyueckoil cucTteMe XUMUYECKUX
sanemeHnToB JI. M. MenaeneeBa, CTpO€HHME HUX aTOMOB, HAXOXKJIEHHUE B IIPUPOJIE.
du3nyuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U
TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe MIeNOYHBIX METalioB M HX
COCIUHEHUH.

[IlenoyHO3EeMENBHBIE METAJUIBI MAarHUM W KaJbLMK: TOJIO)KECHUE B
[Tepuognueckon cucreMe xumudeckux 3yeMeHToB J1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHUE B mpupojie. Pu3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus 1



Kasblus. Baxueiive coeiMHEHUs KanbIus (OKCUI, TUIPOKCU]I, o). ZKECTKOCTD
BOJIbI U CLIOCOOBI €€ YCTPAHEHHUS.

AroMuHUN: nofiokeHue B [lepuonnueckoil cucteMe XMMUYECKUX dJIEMEHTOB
J. . MenaeneeBa, CTpOEHUE aroma, HaXOXIACHHE B Ipupoge. dusndeckue u
XUMHUYECKHNE CBOMCTBA afOoMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA M THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenue B [lepronnueckoil cucteMe XMMUYECKUX 3J1E€MEHTOB J1.
. MengeneeBa, CTpoeHHE aTroMa, HaxoXJAeHUE B mpupoae. Dusnueckue u
XUMUYECKUE CBOMCTBA ene3a. OKCUbl, THIPOKCUIBI U conn kene3a (1) u xene3a
(IIT), mx coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C oOpaslaMu METaUIOB W CIUIaBOB, UX (PU3NUYECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIOIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KalblMs W HATpusi C BOJOM (BO3MOXHO MHCIOJIb30BAHME BHIEOMATEPUAIIOB),
UCCJIEOBAHNE CBOMCTB KECTKOW BOJIBI, IIPOLIECCA TOPEHUS KEJIE€3a B KHUCIOPOJE
(BO3MOXHO  HCIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBECHHBIX PEAKIMi HA MOHBI: MAarHus, KaJblIMsl, aTFOMUHUS, IIMHKA, skere3a (1)
u xenesa (IIl), menu (II), HaOmroEHNE W OMHMCAHUE TPOIECCOB OKpaIllUBaHUS
IUITAMEHM HWOHAMHM HaTpusl, Kajdus W KalblMs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE aM()OTEPHBIX CBONCTB THIPOKCUIA ATIOMUHUS U
TUAPOKCHIA [IMHKA, PEIICHUE IKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «BaxHenme
METAJIBI U UX COCTMHEHUSI».

XuMHA U OKpYKaK0LIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HM 4YeloBeKa. bezomacHoe
WCIIOIb30BaHME BEIIECTB M XMMHUUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XUMHUYECKUX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKPYXKAloUIeh cpenbl (MpeiesibHas JOomycTUMas
KOHLIEHTpaius BeuecTs, aanee — [1/IK). Poiap xumMuun B pemieHun 3KoJI0rM4ecKux
pooJIEM.

Xumuueckuit IKCnepumenm:

U3y4eHre o0pa3lloB MaTEpUaOB (CTEKJIO, CIJIaBbI METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mexcnpeomemmuule ceasu

Peanuzanusa MeXnpeaMETHBIX CBA3€M NpU U3YYEHUHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MNOHSATUN, TaK W MOHSATHUM, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OO0mye ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DAaKkT, rumoresa, 3aKoOH,
TEOpHs, aHaiu3, CHHTE3, KIacCUPUKALUs, TEePUOAUIHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHUE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIBI.

dusuka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIBI,
PaIMOaKTUBHOCTb, MOJIEKYIIa, AIIEKTPUUECKHIA 3apsi, MIPOBOIHHKH,
HOJIYNPOBOJHUKHY, JUDJIEKTPUKH, (OTODIEMEHT, BEIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUINYECKas
pemérka, CriaBbl, (U3MYECKUE BEIMYMHBI, C€IUHUIBI W3MEPEHUsl, KOCMUYECKOE
TPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocuHTe3, ablxaHue, Ouocdepa, dKOCUCTEMA, MUHEPAJIbHBIE
y100peHus, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPObI, OJIE3HBIC
MCKOMaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIE PE3yIbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHHs XUMHUHM B €IUHCTBE y4YeOHOW U
BOCIIUTATENIbHON JI€ATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMM M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B
oOllleCTBE TMpaBWIaMU M HOPMaMU TOBEACHUS U CIIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIA3AIIMN 00yYarOIITUXCSl.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYyYarolIMXCs
PYKOBOJICTBOBAThCA ~ CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAlUM WU
paclIMpeHue ONbITA ACSITEILHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpuOTHYECKOr0 BOCIUTAHUS

IIEHHOCTHOT'O OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUECKOMY
M HAyYHOMY HaCIEIWI0, TOHUMAaHMs 3HAUYCHUS XUMHUYECKOM HAayKu B >KU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTU BIAJETh JAOCTOBEpHOU WH(OpMamuen o
MEePEIOBbIX JOCTWKEHUAX M OTKPBITUAX MHUPOBOHM M OTEUECTBEHHOM XHMUM,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUS

MpEACTaBICHUS O COIHUAIBHBIX HOpPMax W TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHHH B KOJIJIGKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIICCTBEHHO
MOJIE3HOMU, Y4eOHOMCCIIET0BATENHCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIBHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH NPHU BBINOJTHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3aJlau, BBIMOIHEHUM XUMHYECKUX SKCIEPHUMEHTOB,
CO3JIaHUM YUEOHBIX ITPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIN
B MPOIIECCE ATON yueOHOU AeATENbHOCTH, TOTOBHOCTH OIEHHUBATH CBOE MOBEJCHUE
U TOCTYIKU CBOMX TOBApHUILEH C MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEJCTABICHUSI O BEIIECTBE U XMUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINE
OCHOBY JIJIs TIOHMMAaHUS CYIIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOMN CPEJION, O POJIM XMMHH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU 1O
XUMUH, HEOOXOIUMBIC NJI1 OOBSCHEHHS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HABATENbHON, MH(POPMAIMOHHOW M YWUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENBbHON paboThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHIO M TO3HAHUIO, JH00O03HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camM0o0OOpa3oBaHHUIO, TMPOEKTHOM H  HMCCIENOBATEIhCKON
JeSTENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIECHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUNA U
HEMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOIsI, HAPKOTUKOB, KYpeHUs),
HEOOXOJIUMOCTH  COOJIOJEHUSI MpaBWJI OE30MacHOCTH TMPU  OOpAaIlEHUU C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) TpyAOBOro BOCIIUTAHMS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHUIO0 TPOodeccuil  Tpya pa3IudHoOro poja,
yBa)KEHHE K TPYly U PE3YJIbTaTaM TPYOBOM EATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS  MPEIMETHBIX 3HAaHMM [0  XHMHUH, OCO3HAHHBIA  BBIOOD
WHIUBUTYATEHON TPAEKTOPUHU MPOJAOHKEHUS 00pa30oBaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHENTHON MPpodheCCHOHANTBHOMN JIEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCUOHATBHON CPEIE;

6) ’K0J10rN4eCKOro BOCIIMTAHMS:

AKOJIOTMUYECKH 11e1eCO00Pa3HOE OTHOIICHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIEeCTBOBAaHMs, MOHMMAaHHE IIEHHOCTH 3J0pOBOTO M
O6e3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznuecCKoMy M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
MpaBUJ 0€30MACHOTO MOBECHUSI IPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOXKAIOIIHUX 3JI0POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU U3YYCHUH XUMUH, IS
pelIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXKAIOLIEH MPUPOJTHON CPEIOW, JJIsl OBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TJIOOAJTBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOJIEM U MyTeW MX pPEIICeHUs MOCPEICTBOM METOJIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOW U COLIUATIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe weTtanmpeaMETHBIX PpE3YJIbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUS MUPOBO33pEHUS O0IIIEHAYYHbIE TTOHITHS (3aKOH, TEOPHS, PUHITHII,
runore3a, (QakT, CUCTEMa, TPOIECC, OIKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIONB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETax W IO3BOJAIOT Ha
OCHOBE 3HaHUUN W3 ITUX NPEeIMETOB (HOPMUPOBATH MPEIACTABICHHUE O IIEJIOCTHOM



HAY4YHOW KapTUHE MUpPa, U YHUBEPCAIbHbIC YU4eOHbIE NeUCTBUS (ITO3HABATEILHEIC,
KOMMYHUKATHBHbBIE, PETYJISATHUBHBIE), KOTOpblE OOEcneunBaroT (POpMHUpPOBAHUE
TFOTOBHOCTH K CAMOCTOSITEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOMU
NEeATENbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble j1ornueckue 1ecTBus:

YMEHHS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHHHU
3HAHUMW: PACKPBHIBATH CMBICI XUMHUYECKUX MOHATUU (BBIACIATH UX XapaKTEPHbIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBSI3b C APYTMMU MOHSTHUAMH), MCIOIH30BaTh
MOHATHUSA JUIs1 O0OBSICHEHUS OTJIETbHBIX ()AaKTOB U SIBJICHUM, BBIOUpPATh OCHOBAHUS U
KpUTEpPUU JUIS KJIACCU(PUKAIIMM XUMHYECKUX BEUIECTB M XUMHUUYECKUX PEAKIUMH,
YCTaHABJIMBATh TMPUYMHHO-CIEACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKUE pacCykAeHus (MHAYKTUBHbBIC, NEAYKTUBHbIE, 10 aHAJIOTHN),
JienaTh BBIBOJIbI U 3aKJIIOUYEHUS,

yMEHUE TPUMEHATh B TIPOLIECCE I[MO3HAHUSA TOHATHS (NIPEAMETHBIE U
MeTanpeMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBBIBATh MIMPOKO MPUMEHSEMbIE B XUMHHA MOJIEIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ 3JIEMEHTa), Xumudeckas (opMyna U ypaBHEHHUE
XUMUYECKOW PEaKIUM — MPU PEIICHUHU Y4eOHO-TI03HABATENBHBIX 3a/1a4, C yUETOM
ATUX MOJEIBHBIX MPEIACTABICHUI BBISBIATh U XapaKTEPHU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMH,
BBIBJISITh  OOLIME€  3aKOHOMEPHOCTH, TMPUYMHHO-CICIACTBEHHBIE CBSI3U U
MPOTUBOPEUHUS B U3YyUaEMbIX IIPOIIECCax U SIBIICHUSX.

ba3zoBble ucciaegoBare/ibCKue 1eiiCTBUA:

YMEHHE UCIOJIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KAauye€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B KaU€CTBE OCHOBBI 17151 (HOPMUPOBAHUS TUIIOTE3bI 110 TPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NpPUOOPETEHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEJICHUIO
YUYCHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOIogaTh 3a XOAOM IIpollecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yabTar, (OpMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpOJIeTTaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHHE BbIOUpATh, aHAIM3UPOBATH M HHTEPNPETUPOBATH HHGOPMALIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPEICTABICHUS, MOJYIAEMYI0 U3 Pa3HbIX MUCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpKAHUS, CIIPABOYHBIE
nocobusi, pecypchl WHTepHETa), KpUTUYECKH OIEHUBATH MPOTUBOPEYUBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE NPHUMEHSATh Pa3juvyHble METOJAbl U 3alpOChl MpPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [Jisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEAEIEHHOIO THUIA, IPUOOPETEHHE OIbITA B
o0acTh  UCHOJBb30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WUTIOCTPUPOBATh pEIIaeMble 337a4d HECIOXKHBIMU CXEMaMu, JuarpaMMaMu,
apyrumu ¢popmMamu rpaduKu U UX KOMOUHAIUSMY,

YMEHUE UCIOJIb30BaTh W AHAIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0BATEIbCKON AEATENbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO3sIMCTBA M TPAHCIOPTAa HA COCTOSHUE OKpY’Karoulell NpupOoaHON
Cpelbl.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIC ICHCTBHSA:

yYMEHUS 3a/1aBaTh BOMPOCHI (B X0J1€ IMajora u (Win) AUCKYCCHUM) MO CYIIECTBY
oOcykxgaeMol TeMbl, (OPMYJIUPOBATH CBOU NPEIJIOKEHUS OTHOCUTEIBHO
BBITOJIHEHHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHbIE  pPE3yJbTaTbl  I103HABATEIbHOU
NESATENbHOCTY B YCTHBIX W TUCBMEHHBIX TEKCTax; JejaTh MPE3EHTALUI0
pE3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO IKCIEpUMEHTa (1ab0paTOpHOro OIbITa,
n1a0opaTOpHOM pabOTHI IO UCCIIETOBAHUIO CBOICTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEJILHOM M MCCIIEIOBATEIbCKOM  JCSATENbHOCTH  MPU  PELICHUHU
BO3HUKAIOIIUX MpPOOJEM Ha OCHOBE Yy4yéTa OOIIMX HHTEPECOB U COIVIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIWHAIUSA
COBMECTHBIX JCHCTBUM, OIpPEACIEHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHON pabOTHI U Apyrue).

PeryisiTuBHBbIE YHHBepCaJbHbIe Y4eOHbIe 1elCTBHUA:

YMEHHE CaMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYILIECTBIISAITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NEeSATENbHOCTh, BBIOUPATh HanbOosee 3(PPEeKTUBHBIE CITOCOOBI pEeHIEHUsI YYEOHBIX U
MO3HABATENbHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJIATh WIM KOPPEKTHUPOBATH
OpPE/UIOKEHHbIN aNrOpUTM JEHCTBUIMl IMpH BBIOJHEHUU 33JaHUA € Y4ETOM
HOJTYYEHUS] HOBBIX 3HAHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKLMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3yibTaTa 3asBICHHOW LIENH, YMEHUE
MCIIOJI30BaTh U AaHAIM3UPOBATH KOHTEKCTHI, MPEAJIaraeMble B YCIOBUU 3a1aHUMA.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpenMeTHBIX pE3yJabTATOB [0 OCBOEHHUIO 005S3aTEIbHOIO
COJlep>KaHusl, YCTAaHOBJIEHHOTO JaHHOM QenepanbHONH paboueil MmporpamMmon,
BBIJICIISIIOT: OCBOCHHbIE OOYYAalOUIMMUCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI



neucTBull, crnenuuduUeckue g MOpPeAMETHOM 001acTu  «XUMHUS», BUJBI
JNEATENIBHOCTY MO  TOJYYEHUIO HOBOIO 3HAHMS, €ro  HHTEPIpETaluy,
peoO0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiacce npeaMeTHbIE PE3yIbTaThl HA 0a30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIMXCS YMEHUMH:

e PpPAacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOJIHASE M HEOJAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO JIEMEHTa B COEAMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi peakius, Kiaccuukaius peakuuid: peakiuu
COCIMHEHUS, pEaKIMU PAa3JIOKEHUS, pEaAKIMU 3aMElIeHUs, peaKIuu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEAKIINH, TeITOBOM AP(PEKT peakiluH,
SAJIPO aTOMa, JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKas CBS3b, MOJISIPHAS W HEMOJSAPHAs KOBAJIEHTHAs CBS3b, MOHHAs
CBA3b, HWOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJsl BEIIECTBA
(TpolieHTHAs KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATUHA U
MPUMEHSTH 3TU NOHATHUS MPU ONMCAHUH BEUIECTB U MX MPEBPALLECHHUI;

e HCHOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY Jig COCTaBieHus (opmyn
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCJEHUS  DJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
IIPUHAJIKHOCTh BEUIECTB K ONPEACIEHHOMY KJAcCy COEAMHEHUH IO
dbopmynaMm, BHUJ XUMUYECKOW CBSI3M (KOBaJEHTHAasT W MOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbeiBaTh cMmbIcia Ilepuoanueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBAaTh I[OHUMAHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHYECKUX AJIEMEHTOB OT MX MOJokKeHus B Ilepuomnueckoit cucreme,
3aKOHOB COXPAHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTrajipo;

e ONHUCBHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Illeprogudeckoit
CHCTEMBl XHMHWYECKUX DJJEMEHTOB: pa3nyaTh TOHATHUS  «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnodoouynas noarpynna (b-rpynna)», maneie U
OoJbIIME TEPUOIbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpble HMEIOTCS B
tabmuie «llepuognyeckas cucTreMa XuMHUYecKux diemeHToB J[. .
MeHneneeBa» € UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi sapa, 00Iee YUCIIO AIEKTPOHOB U
pacrnpeneneHue ux 1o AEKTPOHHBIM CIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBY YYacTBYIOIIMX B pPEAKIHUU
BEIIECTB, IO TEIIOBOMY 3D (DexTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOINHME XWMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi ONMCAaHUE MPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHM;

IPOrHO3UPOBATH CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAICHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOr0 3JIeMeHTa Mo (opMmyrne COeqMHEHHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, TPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHYECKON peaKinu;

IPUMEHSATh OCHOBHBIE OI€PALIUK MBICIUTEIbHON JEATENbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEeMATH3aIuio, KIacCHU(PUKAIIHIO,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJISI U3Yy4YEHUS CBOICTB
BEUIECTB M XHMHYECKMX pEAKIMi, €eCTECTBEHHO-HAYYHBIE METOJIbI
NMO3HAaHUsA — HaOO/IEHNe, H3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CJIe/10BaTh MpaBHJIaM MOJIb30BAHMS XUMUUECKON OCY01 1 1a00paTOpHBIM
o0opyJgoBaHuEM, a Takke IMpaBujgaM oOpalleHusi ¢ BeUIeCTBAaMHU B
COOTBETCTBUM C HWHCTPYKIHMSIMU IO BBIMOJHEHHUIO JIaOOpaTOPHBIX
XUMHUYECKUX OMBITOB 10 TTOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEAEIEHHOM
MAacCOBOM JOJIE pAacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJIUTH
XUMHYECKUE SKCIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB INETOUEH U
KHUCIIOT C TIOMOIIBIO UHJIUKATOPOB (JTaKMYC, eHON(PTaTIenH, METUIOPAHK

U IpyTHe).

K xon1y oOydenus B 9 kiaacce npeJIMEeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKUX IOHSATHN: XUMUYECKHU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, AHWOH, IIPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIUIOBOU 3 DEKT
peakuuu, MOjdb,  MOJSIpHBIM ~ 00BEM,  pacTBOp,  IJIEKTPOJIMTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMTHYECKAS JUCCOLMALMS, PEAKLMH HOHHOIO
oOMEHa, KaTalu3aTop, XHUMHYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaAKIIUU,
OKHCJIMTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
amM(pOTEpHOCTb, XUMUYECKAS CBA3b (KOoBaJIGHTHa, VOHHas,
METaJUTMYECKasl ), KPUCTAIUINYECKAS PEMIETKA, KOPPO3HSI METAIIIIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW pPEaKIUHU, MPEAEIbHO JIOMYCTUMAsT KOHLECHTPALIMS
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX IOHATHU U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U UX MPEBPAILICHHI;
UCIIOJIb30BaTh XHUMHYECKYI0O CHUMBOJIUKY JUJIsl COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTD U CTEIEHb OKUCIIECHUS XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
ornpenenéHHOMY KIIAcCy COEAUMHEHUH 1o ¢opMyliaM, BHJ XUMHUYECKOU
CBsI3U  (KOBaJICHTHAs, WOHHAs,, METaJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsJ)l MOHA MO XUMUYECKOU (hopMyrie, XapakTep cpeibl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCIMHEHUMN, THI KPUCTAIIMYECKOU
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpeiBaTh cmbica Ilepmommueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabnuunyto dopmy Ilepuonnueckoil CUCTEMbl XUMUYECKHX DJIEMEHTOB:
pa3nuyaTh TOHATUS «rjaBHas mnoarpymma (A-rpynma)y U «moOodHas
noarpynna (b-rpynmna)», Manble U OOJbIIME TEPUOABI, COOTHOCUTH
0003HaUYEeHUS, KOTOPbIE UMEIOTCSI B IEPUOIMUECKOM TabJIUIIe, C YUCTIOBBIMU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apan  sapa, oOIee YWCI0 JJICKTPOHOB U pACIpENelIeHHEe UX IO
AJIEKTPOHHBIM CIIOSIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIWHEHUHN B Mpejenax MajblX NEpPUOJIOB U
TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUEe peakiuu (10 4YMCIy W COCTaBY YYacTBYIOIIMX B PEAKIIUU
BEIIIECTB, MO TEIIOBOMY 3((DEKTy, MO0 U3MEHEHUIO CTEMEHEW OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMmMKE W crenupuueckue XUMHUECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, TMOJTBEPXKJas OIMKHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINN;

COCTaBJSAITb YPAaBHEHUS AJIEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMeHa, YpaBHEHHMS peaKkiui, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXKY BEIIECTBAMH PA3IUYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUH
HOCPEICTBOM COCTABJICHHSI 3JICKTPOHHOr0 OajaHca 3TUX PeaKIuii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHHS,
BO3MOXHOCTH TIPOTCKAHUS XUMHUYECKHX TMPEBpAlIeHUN B Pa3IUIHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOr0 3JIeMeHTa Mo (opMmyrne COeqMHEHHUS,
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO yPABHEHUIO
XUMHYECKOUN peaKinu;

cOOI0IaTh TIPaBUIIA MOTH30BAHUS XUMUYECKON TTOCYI0M U 1a00paTOPHBIM
o0opynoBaHuEM, a TakkKe INpaBWia oOOpalleHUs C BEIIeCTBAMU B
COOTBETCTBHM C WHCTPYKIMSIMH T1I0 BBINOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OMbBITOB I10 MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yrieKucioro rasa);

IPOBOAUTH PEAKIINHU, TOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3IUYHbIX
BEIIECTB: PACMO3HABATh OMNBITHBIM IYTEM XJIOPHI-, OpOMHUA-, HMOIUI-,
kapOoHat-, ¢docdar-, cwimkar-, cyiabdar-, THUIPOKCHUI-HUOHBI, KAaTHOHBI
aMMOHMSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OTEpPAIlU MBICITUTEIHHON AEATEIbHOCTH — aHAIIU3 U
CUHTE3, CPaBHEHHE, 0000IIEHIE, CUCTEMATU3aIIUIO, BBISIBJICHUE PUYUHHO-
CJIICTBEHHBIX CBSI3€H — JJI1 U3YUYEHUs] CBOMCTB BEIIECTB M XMMHYECKHUX
peakiui, eCTeCTBEHHO-HAy4YHbI€ METO/bl IO3HAaHUS — HaOJ0eHue,
U3MEpEHNE, MOJIEIIMPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO Yacon
Ne HanmeHnoBanue pa3ieioB u DJIeKTpOHHBIe (HM(pPpOBHIE)
n/n TeM NPOrpaMMBblI Bcero Konrpoarusre Tpakrieckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Pasnea 1. IlepBoHayajibHble XMMUYeCKHE OHATHSA
Xumus — BakHas 00J1aCTh
L1 €CTECTBO3HAHHS U 5 ) bu6nunorexa LIOK
MPAKTUYECKOU IESATETbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BemiecTBa u xuMmuueckue 15 1 bu6mmoreka [IOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Paznen 2. BaxHeilune npeacTaBuTe/Id HEOPraHUYeCKUX BelleCTB
51 Boznyx. Kucnopon. I[Tonsitue 6 bubnmoreka [JOK
00 oxcrmax https://m.edsoo.ru/7f41837¢
9 Bonopoa.llonsartue o kuciorax 2 1 bubnuorexa [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [lorsitue 00 5 1 1 bubnmnoreka [JOK
OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 30

Paznean 3. Ilepuoanueckuii 3axkon n [lepuoanyeckasi cucreMa xumnueckux 3jeMeHToB /. . MenneneeBa. CTpoeHne aTOMOB.
Xumuyeckasi cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMU



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

[Tepuoanueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bub6nmorexa [IOK
XUMUYECKUX dyiemeHnToB /1. M. https://m.edsoo.ru/7f41837¢
Menpneneesa. CtpoeHue atoma

12 | e ; buSmorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazgeny 15 bubnnorexa [IOK
https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 buommorera [OK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kontpoabnsie | IIpakTnuyeckue (mupp )
NporpaMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Paszen 1. BemecTBo 1 XMMHu4ecKne peakiun
11 [ToBTOpenue u yrnyOneHne 3HaHuH 5 | bubnnorexa [IOK
’ OCHOBHBIX Pa3/JeJI0B Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnmnoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS JUCCOLUALUS. 2 | | bubnnorexa [IOK
' XUMHUYECKUE PEaKkIii B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJIbI H UX COeTHHEHHS
21 OO11as XapaKTepUCTHKa XUMUYECKUX 4 | bubnmoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [IOK
' pymHet. £-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubamorera LOK
’ Py ' ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO1as XxapaKTepUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon n 8 1 2 Bubmmorexa [IOK
. . PYIHbL. pol https://m.edsoo.ru/7f41a636
KPEMHHM 1 UX COCTUHEHUS
Hroro no pazneny 25



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

Pa3gea 3. MeTauibl M X COCAUHEHU A

bubmuorexa [IOK
N i 4
3 Obmye cBoiicTBa METAIIOB https://m.edsoo.ru/7f41a636
bu6nunorexa LIOK
32 B i 16
AXKHEHNIIME METAUIBI U UX COEIUHEHUS https://m.cdsoo.r/7f41a636
Hroro mo pazgeny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 Bubmaorexa IIOK
’ . p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoJsmnyecTBo 4acoB JJIeKTPOHHbBIE
Ne Hara nugpossbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero H3YYeHHS o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
| [Ipeamer xumun. Ponp xumuu B | bubmuorexa [IOK
JKU3HH UeoBeka. Tena 1 BemecTBa 03.09.2024 | https://m.edsoo.ru/ff0d210c
) IlonsiTe 0 MeTO1aX MO3HAHHUS B | bubmuorexa [IOK
XAMUHU 05.09.2024 | https://m.edsoo.ru/ff0d227e
[Tpaktrueckas pabora Ne 1
3 «[IpaBuna paboTsl B 1aboparopuu u 1 1 bubnmoreka [JOK
puéMbl 0OpalleHus ¢ 10.09.2024 | https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHHEM
4 YucTele BelecTBa U CMECH. | bubmuorexa [IOK
CniocoOsI pazaeneHust cMecei 12.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 1 bubmmorexa [IOK
A . PHMEP 17.09.2024 | https://m.edsoo.ru/ff0d28¢c8
OUYMCTKHU TTOBAPEHHOW COJIN)»
6 ATOMBI U MOJICKYJIbI 1 bubmmorexa [IOK
y 19.09.2024 | https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKUe 3JIEMEHTBI. 3HAKU | bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX 3JIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXKHBIE BEIIECTBA 1 bubmorexa OK
P - 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa LOK
yup - 01.10.2024 | https://m.edsoo.ru/ff0d2d50



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

3aK0H IMOCTOSHCTBA COCTaBa
BelecTB. XUMH4IecKas (popmyia.

but6nunorexa [IOK

10
BaneHTHOCTh aTOMOB XMMHUYECKUX 03.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHocuTeNbHASI aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAS bubmorexa LOK
yup 15.10.2024 | https://m.edsoo.ru/ff0d323¢
Macca
12 MaccoBast 107151 XUMHYECKOT0 bubmuorexa [IOK
3JIEMEHTA B COCIMHCHUU 17.10.2024 | https://m.edsoo.ru/ff0d350c¢
13 KonuuecTBo BeniecTBa. MoJib. bubmuorexa [IOK
MonsipHast macca 22.10.2024 |  https://m.edsoo.ru/ff0d5230
14 ®u3znuecKknue 1 XUMHYECKHUE SIBIICHUS. bubnmorexa [JOK
XuMuyecKas peakuus 24.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUs bubnumorexa [IOK
XMMHUYECKHUX peaKIHi 29.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnmoreka [JOK
XHAMHYECKUE YPABHEHUS 31.10.2024 | https://m.edsoo.ru/ff0d3b88
Boluucnenust KoJau4ecTBa, MacChl
17 BEI[ECTBA 0 YPaBHEHUSIM buommorera IOK
B yp N 05.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PeaKIHii
Kiaccudukamnms XuMu4ecKux
18 €aKIMil (COeIMHEHNS, Pa3TI0KEHUS bubmmorexa [IOK
peaxtt A P ’ 07.11.2024 | https://m.edsoo.ru/ff0d3134
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 sHIuKIoneaucT. O6001IEeHNe U bubamorera LOK
H JCT Hj 12.11.2024 | https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3alus 3HaHUI
20 Konrtponbnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHUYECKUE PEAKITUHY 14.11.2024 | https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razos. Coctan

21 Bo3ayxa. Kucinopon — niieMeHT u bubmorexa LIOK
Ayxd. PO 26.11.2024 | https://m.edsoo.ru/ff0d448¢
pocTtoe BeuecTBo. O30H
dusnueckne U XUMHUECKUE
” CBOICTBa KHCIIOpoAa (peakuu bubnmoreka [JOK
okucienus, ropenue). [lonstue 06 28.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIaX
Croco0BI MOJIydeHUs] KUCIIOPOa B
23 sadopaTopuu Zlqn OMBIH_IJ'IeHI;I(iICTI/I bubmorexa HOK
patop p ' 03.12.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumuaeckoi
24 peaKLUu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, K30- 05.12.2024 |  https://m.edsoo.ru/ff0d4790
Y DHIOTCPMUYCCKUX PEAKITUIX
TommmBo (HePTh, YTOJIb X METAH).
25 3ar ;13He1§1/1e¢1;o3 ¢ a, CII0COOBI lro bubmmorexa [IOK
p yxa, 10.12.2024 | https://m.edsoo.ru/ff0d4c4a
NpeI0TBPAICHHUS
[IpaxTrueckas pabora Ne 3 o Teme
26 «[Tonyuenne u cobupanue bubmorexa HOK
i p . 12.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUEHHUE €T0 CBOMCTBY
7 Bomopon — anemeHT 1 mpocToe Bbu6nunorexa LIOK
BelecTBo. Haxoxenue B npupojie 17.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusnueckue U XUMUYCCKHE
28 cBOMcTBa Bojgopoaa. IIpumeneHue bubmmorexa [OK
Aopona. 1p 19.12.2024 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
29 TlonsiTHE O KMCHOTaX U COIIX bubmmorexa [OK
24.12.2024 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0sI 1oTydeHust BOA0Opoaa B

Bbu6nuorexa LIOK

30 nabopaTopun 26.12.2024 | https://m.edsoo.ru/ff0d4dd0
[paktuyeckas padota Ne 4 o reme
31 «IlonyueHnue u coOupanue BOIOPOIaA, bubmmorexa [IOK
. 09.01.2025 | https://m.edsoo.ru/ff0d4f42
W3Y4YE€HHE €r0 CBONCTB
1 ModsipHbIii 00BEM Ta30B. 3aKOH bu6numorexa [IOK
ABoraapo 14.01.2025 | https://m.edsoo.ru/ff0d542¢
Brruncnenus o0b€ma, KomuuecTBa
33 BEIIECTBA ra3a Mo €ro M3BECTHOMY bubmorexa LOK
R 16.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Brruncnenus 00EMOB ra3oB 1o
34 YPaBHEHUIO PEaKIIMA HA OCHOBE bubmmorexa [IOK
. N 21.01.2025 | https://m.edsoo.ru/ff0d5708
3aKOHAa 0OBEMHBIX OTHOILIEHUH T'a30B
35 DdU3NYECKUE U XUMHUYECKHUE bubmuorexa [IOK
CBOMCTBA BOJIbI 23.01.2025 | https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [lonstue 06 bubnmoreka [JOK
HMHJIMKATOpax 28.01.2025 | https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTes.
37 HaceimieHabpie 1 HEeHACHIIIIEHHBIC bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10151 BEMIECTBA 30.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTueckas padora Ne 5 o Teme
18 «IIpuroroBiieHrE pacTBOPOB C bubnnorexa [IOK
onpeaeaeHHON MacCOBOM J0Jieh 04.02.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBA»
19 Kontponsnas padora Ne2 o reme bu6numorexa [IOK
«Kucnopoa. Bogopon. Bona» 06.02.2025 | https://m.edsoo.ru/ff0d6342
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Oxkcupl: cocTaB, Kiaccudukanus,

Bbu6nuorexa LIOK

40 HOMEHKJIaTypa 11.02.2025 | https://m.edsoo.ru/ff0d664e
TTonyuyeHue U XUMUYECKHUE CBOMCTRA
41 KHCHy;[HBIX OCHOBHBIX U bubamorera LOK
’ 13.02.2025 |  https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIIOB
0 OcHoBaHWusI: cOCTaB, KIaccupuKaIms, but6nmorexa [IOK
HOMEHKJIaTypa 25.02.2025 | https://m.edsoo.ru/ff0d67ca
13 [TomydyeHne u XuMHU4YECKUE CBOWCTBA bubmmoreka [IOK
OCHOBaHMM 27.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukarus, bu6nmorexa [IOK
HOMEHKJIAaTypa 04.03.2025 | https://m.edsoo.ru/ff0dfee2
45 [TonmydeHnue u XUMHUYECKUE CBOMCTBA bubmmoreka [IOK
KHCJIOT 06.03.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 CHOCO(61§ HI:)J'IyII)eHI/ISI XI/IMI/I‘{Z(I:KI/IC buommorera IOK
N ’ 11.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTrueckas padora Ne 6. Pemenue
47 SKCIIEpPUMEHTAJIBHBIX 3aJ1a4 10 TEME bubnnoreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX 13.03.2025 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'eneTnyeckas cBsI3b ME
48 KJ1accaMu HeopraHquc;Kpilxy brbmorexa LIOK
. 18.03.2025 | https://m.edsoo.ru/00ad9a50
COeJIMHEHU I
49 O06001IeHNE B CUCTEMAaTH3aIIUS bubmuorexa [IOK
3HaHUH 20.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTponbaast padora Ne3 o Teme
50 "OC;EBHLIe I(J'II:].CCLI HEOPraHUYECKUX brbmrorexa LIOK
25.03.2025 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[lepBbie MOMBITKU KIacCUPUKALTUU

51 XUMHAYECKUX 31eMeHTOB. Ilousatue o bubmorexa LIOK
i 27.03.2025 | https://m.edsoo.ru/00ad9ffa
TpYyNIax CXOAHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
5 [Tepuonnueckas cucrema Bbu6nunorexa LIOK
XUMHYECKUX 3eMeHTOoB /l. W. 01.04.2025 | https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuoapl, rpynnel, IOATP YL Bubmarorexa IIOK
PHOJIEL TPY » TOATPYT 03.04.2025 | https://m.edsoo.ru/00adas52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
saep. M3oronsl 15.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB Ileproanueckoi bubmmorexa [OK
pHOa 17.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemel J[. 1. Menneneera
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA IO €T0 MOJ0KEHHIO B bubnmorexa [JOK
[lepnonnueckoii cucreme /1. 1. 22.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue Ilepuonnyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U MTPAKTUKH. []. bubnmorexa [JOK
N. MenaeneeB — y4€HbIH, Ne1aror u 24.04.2025 | https://m.edsoo.ru/00ada96e
rpaXIaHIH
DIIEKTPOOTPULIATEIHLHOCTH AaTOMOB
58 XI/IMI/IT‘;P;CKI/II))( :J'ICMGHTOB/ bubmmorexa [IOK
. 29.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepoyHas pabora
59 HNonnas xumudeckas cBA3b bubmmorexa [OK
06.05.2025 | https://m.edsoo.ru/00adac34
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60 KoBasieHTHas noJisipHas XuMU4ecKas 1 bubnmoreka [JOK
CBSI3b 13.05.2025 | https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas | bubnnoreka [IOK
XUMHUYECKAS CBI3b 15.05.2025 | https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 CTeneHts OkUCIeHILA ! 20.05.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTaHOBUTEIIbHBIE | bubnnorexa [IOK
peakuuu 22.05.2025 | https://m.edsoo.ru/00adb076
64 OkucIUTENU U BOCCTAHOBUTEIHN 1 bubmmorexa [IOK
27.05.2025 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o reme
65 «Ctpoenue atoma. XuMHUeCKast 1 bubmorexa OK
29.05.2025 | https://m.edsoo.ru/00adb486
CBS3b)»
66 Pezeprublit ypok. O60011IeHNE 1 | bub6mmorexa [IOK
cucTeMaTHu3alusl 3HaHUuK https://m.edsoo.ru/00adb33c¢
67 Pesepsuelit ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTH3aInsI 3HaHUN https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O600111€HNE 1 | bub6mmorexa [IOK
CHUCTeMaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchl

[Iepnonnueckuit 3aK0H.

| Ilepuonnueckas cucrema | bubmmorexa [IOK
XAMUYECKUX 3yemMeHToB J1. 1. 05.09.2024 | https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmmorexa [IOK

. 06.09.2024 | https://m.edsoo.ru/00adb6bb

NEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 bubnmoreka [JOK
HEOPTraHUYECKUX BEIECTB 12.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMU4ECKOW CBSI3U U TUIIBI | bubmuotexa [IOK
KPUCTAIUIMYECKUX PEMIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o teme
«IToBTOpEHUE U YrITyOlIeHUE

5 N 1 1
3HaHMH OCHOBHBIX Pa3ZelioB Kypca 19.09.2024
8 k1accay
Knaccudukanuss XuMruaecKux

6 €aKIINH 110 Pa3IMIHBIM 1 bubmmorexa [OK
peaxt p 20.09.2024 | https://m.edsoo.ru/00adbcb0
MpU3HaKaM
[ToHsATHE O CKOPOCTH XMMUYECKOM

7 eaknuu. IToHaTHE 0 TOMOTe€HHBIX 1 bubmmorexa [OK
DEAKIIHH. 26.09.2024 | https://m.edsoo.ru/00adbe9a

U IreTCPOIrCHHBIX PCAKIIUAX
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IToHsaTHE O XUMHUYECKOM
paBHOBeCI/II/I. CDaKTOpI)I, BIIMAKOIIINEC

8 Ha CKOPOCTb XUMHUUYECKON pPEAKIIUU bubmorexa [OK
p peaxtl 27.09.2024 | https://m.edsoo.ru/00adc28¢
U IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHUSI
9 OxwucnuTensHo- Bubnmoreka [IOK
BOCCTaHOBUTEJIbHBIEC PEAKLIUU 03.10.2024 | https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 nccormanuu. CuibHbIE U cIa0bIe bubmmorexa [OK
A HHATHH. 04.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peaKIuil bubmorexa LIOK
yp peakl 17.10.2024 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEIACTABICHUI bubnnoreka [JOK
00 AJIEKTPOIIUTUIECCKOM 18.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLUAINU
XUMHYECKHE CBOMCTBA COJIEN B
13 CBeTE IIpeaCcTaBIeHUI 00 bubmaorexa LIOK
ped . 24.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJUTUUECKON AUCCOLMAIIIT
14 Tlongarue o rmapoause coyeu bubnnorexa [IOK
AP 25.10.2024 | https://m.edsoo.ru/00add9d4
15 O0600IIeHne U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUH 31.10.2024 | https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Penrenne pKCIEpUMEHTAILHEIX bubmorexa LOK
p 01.11.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
17 Konrtponsnas padota Ne2 o reme bubnnorexa [IOK
«INEeKTPOIUTUYECKAS 07.11.2024 | https://m.edsoo.ru/00addecO
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nucconranys. XUMHYECKHE
peaKIny B paCTBOPAX)»

OO0mras xapakTepuCTHKa

bu6nuorexa LIOK

18 X i
FATIOTEHOB. AHMITICCIIHE CBonCTRa 08.11.2024 | https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
Xnoposogopon. ConsHas KUCJIOTa,
19 XI/IMII/:‘-IGCII([I/IS CHBOfICTBa MOJTy4YECHUE bubmmorexa [IOK
> oMYA ’ 14.11.2024 | https://m.edsoo.ru/00adel04
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «ITomyueHue coNsTHON KUCTOTHI bubamorexa [OK
yi . . ’ 15.11.2024 | https://m.edsoo.ru/00ade348
U3y4eHHUE €€ CBOMCTB»
Bbruncnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEaKLNM, €CIIU OJUH bubmmorexa [IOK
peardntt, A 28.11.2024 | https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B H30BITKE
” OO01mas xapaKTepUCTHKA JIEMEHTOB bubmuorexa [IOK
VIA-rpynmel 29.11.2024 | https://m.edsoo.ru/00ade64a
AnnotponHbsle MOIU(pUKALIMU
” cepbl. Haxoxienue cepol 1 eé bubnnoreka [JOK
COEJIMHEHUH B IPUPOJIE. 05.12.2024 | https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBoi0opo1, CTpOCHUE,
24 q)HI;I/IHefKII/I)ei xni)/mquKHe bubamorera LOK
. 06.12.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepol. CepHasi KUCIIOTa,
25 bu3HYeCcKre U XUMHUYECKHE bubmorexa LOK
. 12.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHE
%6 XHUMHUUYECKUE PEAKLIUH, JICKAILINE B bubnnorexa [IOK
OCHOBE MIPOMBIIIIEHHOTO CrIocoda 13.12.2024 | https://m.edsoo.ru/00adec8a
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MOJIYYEHHS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHHE
OKpYKarolleu cpeasbl
COEJIMHEHUSIMU CEPBI

Brruncnenue MmaccoBou 10U

Bbu6nunorexa LIOK

27
BBIX0/1a MTPOJYKTa peakuu 19.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynnel. A30T,

28 acm poycrI aHeHHe B IIpUPOJIE bubmorexa HOK
pacnpoctp pHpoAe, 20.12.2024 | https://m.edsoo.ru/00adecab
duzHYeCKre U XUMUICCKUE
CBOMCTBA
AmMuak, ero GpuznYecKue u

29 XUMHYECKHE CBOMCTBA, MOJTYUCHHE bubmorexa HOK

’ ya 26.12.2024 | https://m.edsoo.ru/00adf004
U TIPUMEHEHHUE
IIpaxTtrueckas padora Ne 3 mo Teme
30 «l?lon YyeHUe aleMI/IaKa U3yUYCHHE bubmmorexa [OK
y . > 133 27.12.2024 | https://m.edsoo.ru/00adf180
€ro CBOMCTB)

31 A3oTHas KucjoTa, eé pundeckue bubnnoreka [JOK
1A XMMHAYECKUE CBOUCTBA 09.01.2025 | https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 00peHnii. XuUMHU4ECKOE bubmorexa LIOK
YAODP ) . 10.01.2025 | https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUIMH a30Ta
®docdop. Oxcua pocdopa (V) u

13 docdopnas kucnoTa, pusznyeckne bubnmnoreka [JOK
1 XUMUYECKHE CBOMCTBA, 16.01.2025 | https://m.edsoo.ru/00adf68a

HOJIyYEHUE
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Hcnonp3oBanue dhocharos B
KauC€CTBC MUHCPAJIbHBIX

but6nunorexa [IOK

34 ynoOpeHuil. 3arps3HeHue 17.01.2025 | https://m.edsoo.ru/00adfc20
OpUpOAHOH cpenbl pocdaramu
Yrnepon, pacipocTpaHEHHE B
35 npnpzzle, (Il))I/ISI/II:IeCKII)/Ie u bubmorexa LOK
. 23.01.2025 | https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOWCTBA
Oxcupsl yraepoaa, ux Guandeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE TTPOOIEMBI, bubmorexa LOK
24.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIEpo/ia
Iv)
37 VYrosnbHas KUCI0Ta U €€ CoJn bubmmorexa [IOK
30.01.2025 | https://m.edsoo.ru/00ae006¢
[paktuyeckas padota Ne 4 o reme
18 "ITosrydyeHne yrieKucioro rasa. bubnnorexa [IOK
KavecTBeHHas peakiys Ha 31.01.2025 | https://m.edsoo.ru/00ac027¢
KapOoHaT-1uoH"
[lepBoHayanbHBIE TOHATHS 00
39 OPraHUYeCKUX BELIECTBAX KaK O bubmmorexa [IOK
06.02.2025 | https://m.edsoo.ru/00ac054¢
COEIMHEHUSX yriepoaa
40 Kpewmuuii u ero coeguHeHus Bubmaorexa IIOK
07.02.2025 | https://m.edsoo.ru/00ac080a
[IpakTuyeckas padora Ne 5.
A1 Pemenne skcniepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 no teme «BaxHeime 13.02.2025 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIBI U UX COCAUHCHUA»



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KontponbHas padota Ne3 mo teme

42 «Baxueumnme HeMeTaIbl U UX bubmorexa HOK
14.02.2025 | https://m.edsoo.ru/00ae0e18
COCJTUHECHUS»
OO6m1as XxapakTepUCTHKA
XUMUYECKHUX AJIEMEHTOB —

13 MeTajI0B. MeTajmnueckas CBsI3b U bubmuotexa [IOK
METAJUIMYECKast KpUCTAJIINYECKast 27.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nueckre CBOMCTBa
METaJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DJIEKTPOXUMUYECKUH Psi buGmorera [IOK

P . P 28.02.2025 | https://m.edsoo.ru/00ael 156
HaIpsKEHUH METaJIOB
OO6mue criocoObl MOTyYeHUs
MetaiutoB. CruiaBel. Berauciaenus
45 10 YpaBHEHUSIM XUMHUYECKUX buGmorera [IOK
P N 06.03.2025 | https://m.edsoo.ru/00ael 156
peaKIUii, eciii OIMH U3 PEareéHTOB
COJICP)KUT TIPUMECH
46 [ToHsiTHE O KOPPO3HMHU METAIOB bubmorexa OK
PP 07.03.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 eJ10 € MeTall
[enorbie MeTauTbI 13.03.2025 | https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ THAPOKCUIIBI HATPUS U bubnnoreka [JOK
KaJnus 14.03.2025 | https://m.edsoo.ru/00ae14b2

49 [{enouHO3EMENBHBIE METAILIIBI — bubnmoreka [JOK
KaJIBIIUA ¥ MarHuH 20.03.2025 | https://m.edsoo.ru/00ael5e8

50 Baxxueiimue coeJUHEHUS KaIbIIA buommorera [IOK

A " 21.03.2025 | https://m.edsoo.ru/00ael5e8
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O000111eHNE U CUCTEMATH3ALINS

31 3HAHUH 27.03.2025
57 JKEcTKOCTh BOJIBI M1 CLIOCOOKI €€ bubmuorexa [IOK
yCTpaHEHHS 28.03.2025 | https://m.edsoo.ru/00ac1886
[TpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTHL BOABI U METOEI €€ bubmmorexa [OK
" 03.04.2025 | https://m.edsoo.ru/00aclac8
yCTpaHEHUS
. bubnmoreka [JOK
>4 Aomuiil 04.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHA U bubnumorexa [IOK
TUIPOKCUA 17.04.2025 | https://m.edsoo.ru/00aelc64
Bbu6nunorexa LIOK
56 Keneso 18.04.2025 | https://m.edsoo.ru/00ac1d86
57 Okcubl, THIPOKCUIBI M COTTH bubnnoreka [IOK
xenesa (I1) u sxenesa (I1I) 24.04.2025 | https://m.edsoo.ru/00ae35¢e6
58 O000111eHNE U CUCTEMATH3ALINS
3HAHUHN 25.04.2025
[Ipaktuyeckas pabora Ne 7.
59 Peienne skcniepuMeHTaNbHBIX bubnnorexa [IOK
3a7a4 1no reme «Baxueniue 15.05.2025 | https://m.edsoo.ru/00ae3de8
METAJIIBI U UX COCTMHCHUS
Berurcnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIHii, €CITH OJUH
60 W3 PEarcHTOB JIaH B M30BITKE WIH bubnmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus 16.05.2025 | https://m.edsoo.ru/00ael750

MacCOBOM J0JIM BBIXOJA IPOAYKTA
peakuuun



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

O000111eHNE U CUCTEMATH3ALINS

61 3HaHU# 10 TeMe «MeTaib ! 22.05.2025
Konrtponsnas padota Ne4 mo teme
62 «Baxneunme MeTaibl U X 1 73.05.2025
COEMHEHUS»
63 BenectBa 1 maTepualibl B | bubnnoreka [JOK
MOBCETHEBHOM KU3HU YEJIOBEKA 29.05.2025 | https://m.edsoo.ru/00ae3£50
64 XUMHUECKOE 3arpsi3HEHHE 1 bubnmoreka [JOK
OKpYKarolleil cpeasbl 30.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 1 bubnnoreka [JOK
HKOJIOTHUECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001meHNe 1 1 bubnmoreka [JOK
CUCTEMAaTHU3als 3HAaHUN https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6001eHNE 1 1 bub6mmorexa [IOK
cUcTeMaTHU3alysl 3HaHuK https://m.edsoo.ru/00adb33c¢
68 Pesepsuelil ypok. O60011eH1E U 1 bubnmoreka [JOK
CUCTEMAaTHU3aLs 3HAaHUN https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIl YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

NHTEPHET






