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MHNOACHUTEJIBHASA 3AIIMCKA
OO0uas xapakrepucTHKa Y4eOHOr0 nmpeamera:

[Iporpamma o XMMUU Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHus COCTaBJICHA Ha
OCHOBE TpeOOBaHUH K pe3yIbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTeIbHOM
MporpamMMbl OCHOBHOTO o011ero oopaszosanusi, npeacraBieHHbx B ®I'OC 00O, a
TaK)Xe Ha OCHOBE (efiepalibHOM paboUeii MporpaMMbl BOCTIUTAHHS B C YIETOM
KOHIEMIIMHU MPENoIaBaHus y4eOHOTro npeamMera « XuMus» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoin denepanuu.

[Iporpamma o XxumMuu AaET NPEACTABICHUE O 1ENAX, OOIIel cTpaTeruu 00yUueHus,
BOCIIUTAHUSA U PA3BUTHsI 00YUAIOIINUXCS CPEICTBAMH YU4EeOHOTO MpeMeTa,
yCTaHaBIMBAET 00s3aTEIBHOE MPEAMETHOE COACPKAHUE, IIPEyCMaTPUBAET
pacnpeesieHre €ro Mo KJiaccaM U CTPYKTYPHUPOBAHUE IO pa3AeinaM U TeMaM
MPOTPaMMBbI I10 XUMHUH, ONPEAEISIET KOTUUECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKU COJIEPIKAHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUECHUS
XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
MpolIecca, BO3PACTHBIX OCOOEHHOCTEN 00yYaroMIMXCs, ONpeIesieT BO3MOKHOCTH
npeaMeTa JijIs peasu3anuy TpeOOBaHUH K pe3ysibTaTaM OCBOSHUS OCHOBHOM
o0pa3oBaTeNbHOI MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, a TaKkKe
TpeOOBaHU K pe3yibTaTaM 00yUYEeHHSI XMMUU HA YPOBHE 1eJIeH U3yUeHUs peiMeTa
¥ OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEIHHON JEATEIHHOCTH 00YUaIOIIErocs 1mo
OCBOEHHMIO yU€OHOTO COJEPKAHMUSL.

3HaHUE XUMUH CITY>KUT OCHOBOM 17151 (POPMUPOBAHUSI MUPOBO33PEHUS
00yuJaroIIerocs, ero NpeACcTaBIeHUN 0 MaTeprualbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyEMbIE XUMHUEH TTPEJICTABIICHUS O B3aMMOIIPEBPALICHUSX SHEPTUH U
00 IBOJIIOLIMYU BEIIECTB B MPUPOE, O MyTAX PeIIeHUs I100aIbHBIX MPoOIeM
YCTOWYHMBOI'O PA3BUTHUS YEJIOBEYECTBA — CHIPHEBOW, SJHEPIE€TUYECKOU, MUIIEBOU U
HKOJIOTMYECKOMN 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

[enu n3ydeHus: yueOHOIr0 MpeIMeTa:

N3ydeHnne XuMUHU CIIOCOOCTBYET pealn3aiiid BO3MOKHOCTEH T CAaMOPa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhl JMYHOCTH, €€ 001IeH U PyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHKE MBIIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
00y4Jarommxcsi, HABBIKOB UX CAMOCTOSTEIILHOU Y4eOHOM e TEIbHOCTH,
HKCIIEPUMEHTAILHBIX U UCCIIEA0BATEbCKIUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(HECCUOHATLHOM JIeATeNbHOCTH;



3HaKOMMUT CO CHGI_II/I(i)I/IKOI\/'I HAay4YHOT'O MBIIIJICHHS, 3aKJIadbIBACT OCHOBBI LICJIOCTHOI'O
B3rjeiaa Ha CAMHCTBO IMPHUPOALI K YCIIOBCKA, ABJISACTCA OTBECTCTBCHHBIM 3TAIlOM B
q)OpMI/IpOBaHI/II/I CCTGCTBGHHO-Hay‘IHOﬁ I'paMOTHOCTH 06y‘laIOIIII/IXC$I;

CIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBCHHO-HAYYHBIM
3HAHUSM, K IPUPOJIC, K YeJTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHue 00yUYaOIIUXCSI.

JlanHble HanpaBiieHUs B 00y4YE€HUU XUMHUHU 00eCIeYrBaIOTCs Ce(UKON
cojJiep>KaHusl y4eOHOT0 MpeIMETa, KOTOPBIN SBIISIETCS MearornuecKu
aJanTHPOBAHHBIM OTPAXEHUEM 0a30BOM HAYKH XMMUU Ha OMPEIeTEHHOM dTare eé
pPa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOI'O O0IIIEro 00Opa30BaHUsl OpUCHTUPOBAH Ha
OCBOEHHE 00YUYaIOIIMMUCS CUCTEMBI IEPBOHAYATIBHBIX MOHITUI XUMUU, OCHOB
HEOPraHUYECKOU XUMUU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX ITOHATUI
OPraHUYECKON XMMUHU.

CrtpyKkTypa coAep:KaHusi MPOrpaMmMbl 10 XUMMUU CPOpMHUPOBaHA HA OCHOBE
CUCTEMHOr0 noaxoja K €€ nydenuto. CoJiepxaHue CKIaJbIBAETCS U3 CUCTEMBI
MOHSITUNA O XUMHUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI TOHATUI O XUMUYECKON
peakiuu. O0e 3TU CUCTEMbI CTPYKTYPHO OPraHU30BaHbI 110 MPUHIIHITY
MOCJIEIOBATEIBLHOTO Pa3BUTHS 3HAHU HA OCHOBE TEOPETUYECKUX MPECTABICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;
— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;
— Y4E€HUS O CTPOCHHH aToMa U XUMHUYECKOH CBSI3H;

— TIPEICTABIICHUN 00 PIEKTPOIMTUYECKOMN AUCCOIUAIINH BEIIECTB B pacTBOPaX.

Teopernueckue 3HaHUS pACCMaTPUBAIOTCSA HA OCHOBE SMITMPUYECKH MOJYUYECHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEILHO OT OJHOIO YPOBHS K
JPYTOMY, BBITIOJTHSISI QYHKITUN OOBSICHEHUSI U IPOTHO3UPOBAHUS CBONCTB, CTPOCHUS
Y BO3MOKHOCTEH MPAKTUYECKOr0 IPUMEHEHHUS U TTOIYUYEHUS NU3YYaeMbIX BELIECTB.

OcBoeHMe MPOrpaMMBbl 110 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO NPEACTABIECHUS O
XUMHAYECKOM COCTABJIAIONIEN HAYYHON KaPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU
IIPUPOJIBI, HEHHOCTHOI'O OTHOUIEHUS K HAYyYHOMY 3HAHUIO U METOJAM IIO3HAHKS B
Hayke. M3yueHne XuMuM MPOUCXOAUT C MPUBIICYEHUEM 3HAHUN U3 paHee N3YUYEHHBIX



yueOHbIX peaMeToB: «OKpykaromuii Mup», «buonorus. 5—7 knacce» u «duszuka. 7
KJIace».

[Ipu n3ydeHnn XuMuu MPOUCXOAUT (POpMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOM
HAyKH Kak 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTHUYECKOU eATeTbHOCTH
YeJIOBEKA U KaK OJTHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJbTYphL. 3aja4a yueOHOTo
peaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BaKHEHIITNX
(haKkTOB, MOHSATHI, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUHN, JOCTYITHBIX 0000IIEHU
MHPOBO33PEHYECKOTO XapaKTepa, S3bIKa HAYKH, B MPUOOIIEHUN K HAYYHBIM METO[aM
MO3HAHUS MPU U3YUYCHUH BEIIECTB U XUMHYECKUX Peakiuii, B GOPMUPOBAHUU U
Pa3BUTHHU MMO3HABATENIBHBIX YMEHUN U UX IPUMEHEHUU B YU4E€OHO-TI0O3HABATEIHLHON U
y4eOHO-UCCIIeI0BATENHCKON AESTEIbHOCTH, OCBOCHUH MPABUII O€3011aCHOTO
oOpallleHHs C BEleCTBaMU B MOBCEIHEBHOMN KU3HHU.

[Ipu n3ydyeHnn XUMUU HA YPOBHE OCHOBHOTO 00111€eTO 00pa30BaHuUs BaXKHOE
3HaYeHUE MPUOOpENU TaKue 1EIH, KaK:

— (hopMHpPOBaHKE UHTEIJICKTYIbHO PA3BUTON JTMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HAIPaBJICHHOCTh OOYUYEHUS Ha CUCTEMATUYECKOE TPUOOIICHHE 00yJaromuXcs K
CaMOCTOSITEJILHOM MO3HABATEJILHOM JAEATEIbHOCTH, HAYUYHBIM METOJIaM MO3HAHU4,
dbopMUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUU;

— obecrieueHne yCIOBUM, CTOCOOCTBYIONIUX MPUOOPETCHUIO O0yJarOIIIMMHUCS OTBITa
pPa3HO00pa3HON NEATEIHLHOCTH, TO3HAHUS U CAMOIIO3HAHH S, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIETEHIINM ), UMEIOIIUX YHUBEPCATbHOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB JIESITENILHOCTH;

— (hopmupoBanme ob1Iel PyHKIIMOHATLHON U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM YHCJIC YMEHUIN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIET0 MUpa,
WCIIOJIB3YSI 3HAHMS U OIIBIT, ITOJYYSHHBIC ITPH U3YUYCHUH XUMHH, IPUMEHSITh UX IIPH
PEIICHUH MPOOJIEM B IIOBCEIHCBHON KU3HU U TPYJIOBOH JCSITCIBHOCTH;

— (hopMHpoBaHKE Y 0O0YYAIOIIMXCA TYMAHUCTUUYECKUX OTHOIICHUA, TOHUMaHUS
IEHHOCTH XUMHYECKUX 3HAHUH ISl BEIPAOOTKHU IKOJIOTUUECKH 11€JIeCO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOMU JEATEIHHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/I0POBbSI
Y OKPYXKAIOIIEH IIPUPOIHON CPEIIbI;



— pa3BUTHE MOTUBAIIUU K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTaHHIO HA OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX [ICHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY TTPOQUIIs U HANTPABJICHHOCTH JIaJIbHEUIIIEro 00ydeHUS.

MecTo npeaMeTa B y4eOHOM ILIaHe:

OO6riee 9nciio YacoB, OTBEIEHHBIX JJISI U3YYEHUS XUMHUU HA YPOBHE OCHOBHOT'O
obmero odbpazoBanmsi, coctaBisieT 136 gacos: B 8 kimacce — 68 yacos (2 yaca B
HEJIENI0

COJEPKXAHUE YYEBHOI'O ITPEIMETA
ITepBoHaYyaIbHBIE XUMHYECKHE NIOHATHSA

[Ipenmer xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XMMHUS B CUCTEME HayK. Tena u
BelecTBa. PU3NUECKUe CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEILECTB.
[TonsiTue o MeTonax mo3Hanus B xumuu. Yuctoie BemecTa u cMmecu. CriocoObl
pas3IelIeHUs] CMECEH.

ATOMBI U1 MOJIEKYJIbl. XUMHAYECKHE 3JIEMEHTHI. CUMBOJIBI XUMUUYECKUX JIEMEHTOB.
[IpocThie U COXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnuaeckas opmyrna. BaaeHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
ITIOCTOSIHCTBA COCTaBa BellecTB. OTHOCUTENBbHAS aTOMHasA Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHasg Macca. MaccoBast 10J1si XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KommmuectBo BemecrBa. Monbs. MossipHas Macca. B3auMocBs3b KOJIM4eCTBa, MacChbl
U YHCJIa CTPYKTYPHBIX €UHUIL BenlecTBa. Pacy€Thl Mo oopMynamMm XUMHUYECKHUX
COECIMHEHU.

DU3NYECKHUE U XUMUYECKHUE SIBIICHUS. XUMUYECKas peakius U €€ NpU3HAKHU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUECKHE ypaBHeHUs. Kitaccudukarus
XUMUYECKUX PeaKiuii (COeTMHEHMS, Pa3I0KECHUS, 3aMeIIeHUsI, OOMEHa).

XuUMHYECKHUI IKCIIEPUMEHT:

3HAKOMCTBO C XUMHUYECKOH TTOCY/I0H, MpaBUjIaMu pabOThI B TAOOpaTOpUU U
npuémamu oOparieHus ¢ JIabopaTopHBIM 000PYI0BaHUEM, U3YUEHUE U ONUCAHUE
(GU3UMYECKUX CBOMCTB 00Pa3Ii0B HEOPTaHUICCKUX BEIICCTB, HAOIOICHNE
busznveckux (MIaBJIeHUE BOCKA, TasTHUE JIb/Ia, PACTUPAHUE caxapa B CTYIIKE,
KUTICHUE ¥ KOHJICHCAIIHSI BOJIbI) 1 XUMUYECKHNX (TOPEHUE CBEYH, TPOKATTUBAHUE
METHOU MPOBOJIOKH, B3aUMOJICHCTBUE Mea ¢ KHCIIOTOW) SIBICHHM, HAOIIOICHUE U
OTHMICaHME MPU3HAKOB MPOTEKAHUS XMMUYECKUX PEaKINil (pa3ioKeHune caxapa,



B3aUMOJICMCTBUE CEPHOM KUCITIOTHI C XJIOPUJIOM Oapusi, pa3ioKeHrue THAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMOACICTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3Yy4YEHHUE CIIOCOOO0B pa3AelIeHUs] CMECE: C MOMOIIbI0 MAarHUTa, (PUIBTPOBAHUE,
BbITIApUBAHUE, JUCTUIUISAIMUA, XpoMaTorpadusi, IpOBEICHUE OUUCTKU ITOBAPEHHOU
COJIY, HAOJIIO/ICHUE U OMTUCAaHUE PE3yJIbTaTOB IPOBEICHUS OMBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MacChl, CO3JJaHUE MOJIeNIEH MOJIEKYJT
(ILIapoCTEepKHEBBIX).

BaxHelllne npeacTaBuTe/ M HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopox — 3jieMEeHT 1 IpOCTOE BELIECTBO.
Haxoxnenue kuciopoja B mpupoje, pusndeckue 1 XMuMHUYEeCKUe CBOMCTBA (peakuu
ropenus). Oxcunel. [Ipumenenne kucinopoa. CriocoObl MOTydeHUS KUCIOPO/Ia B
nabopaTopuu U MPOMBITIEHHOCTH. KpyroBopoT kucnopoaa B npupoje. O30H —
aJITOTpOIHAasA MOAU(UKALMSA KACIOPOAa.

Ternooit 3¢ (HeKT XUMUUYECKON peakluy, TEPMOXUMUYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKNE PEAaKIMU. TOIUIMBO: Yyrojab U METaH. 3arpsi3HEHNE BO31yXa,
yCUJIEHHE MMAPHUKOBOTO 3 deKTa, pa3pyuieHue 030HOBOTO CJIOSI.

Bonopon — sanemeHnT u mpoctoe BemectBo. Haxoxxnenue Boaopoaa B mpupo/ie,
bu3nvecKue 1 XUMUIECKUE CBOMCTBA, MPUMEHEHUE, CITIOCOOBI MoTydeHuss. KucmoTs
U COJIU.

MomnsipHbiii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM YPaBHCHHSIM.

dusnueckue cBOMcTBa BOJbL. Bona kak pactBopurens. PactBopsl. HacskllieHHbIE 1
HEHACBIIIEHHBIE PAaCTBOPBI. PacTBOPpUMOCTH BemecTB B Boje. MaccoBas 40JIs
BEIIIECTBA B pacTBOpe. XMMHUYECKHE cBOMCTBA BOAbl. OCHOBaHMs. Posb pacTBOpOB B
IIPUPOJIE U B )KM3HHU 4esioBeKa. KpyroBopoT BOAbI B IPUPOAE. 3arpsi3HEHUE
NpUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus nHeoprannueckux coenunennii. Oxcuapl. Knaccuduxarms okCuoB:
cojieoOpa3zyrolire (OCHOBHBIC, KUCIOTHBIE, aM(OTEPHBIC) K HECOTIC0Opa3yIOIIHe.
Homenknartypa okcnnoB. @U3NYECKUE U XUMUYECKUE CBOMCTBA OKCHJIOB.
[Tony4deHune OKCHUI0B.

OcHoBanwus. Kiaccudukaiys oCHOBaHU: MIENOYN U HEPACTBOPUMbBIE OCHOBAHMUSI.
Howmenxkiatypa ocHoBaHui. PU3MYECKUE U XUMUUYECKUE CBOMCTBA OCHOBAHUI.
[Tosrydenne oCHOBaHMIA.



Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnot. @uznueckue u
XUMHYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTauioB H. H. bekerosa.
ITonmy4yeHue KUCIOT.

Conu. Homenknatypa cosneil. @u3nyeckue 1 XMMUUYECKHUE CBOMCTBA COJIEH.
[lomydeHnue cosen.

I'eHeTnueckas CBSI3b MEXKIY KJIACCAMU HEOPraHUYECKUX COCAUHEHUM.
XHUMHUYECKUI IKCIIEPUMEHT:

KaueCTBEHHOE ONPEECICHUE COICPKAHUS KUCIOPOa B BO3/IyX€E, MOJyYCHHE,
coOupaHue, paclo3HaBaHUE U U3YUEHHE CBOMCTB KUCIOPO/ia, HAOII0IeHHE
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BOSHUKHOBEHUS U
MpeKpamieHus: TopeHus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMyi OKCHUJIOB U OIMCAHHE
WX CBOMCTB, MOJy4eHUE, COOUpPaHKE, pacliO3HABAHUE U U3YUYEHHE CBOMCTB BOJ0OPO/a
(ropenue), B3aumoercTere Boaopoaa ¢ okcugaom meau (II) (Bo3moxHO
UCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), HAOI0IeHnE 00pa3IlloB BEIIECTB KOJINYECTBOM |
MOJIb, UCCTIEJOBAHUE OCOOCHHOCTEN PACTBOPEHUS BEIIECTB C Pa3InyHON
PacTBOPUMOCTBIO, TPUTOTOBIIEHHE PACTBOPOB C ONMPEAECIEHHON MAaCCOBOM JI0JIE
PacTBOPEHHOIO BEIIECTBA, B3aUMO/JICHCTBUE BOJIbI C METAIUIAMU (HATPUEM U
KaJIbITeM) (BO3MOKHO HCIIOJIb30BaHHE BUACOMATEPHAIIOB), HCCIIEIOBAaHNE 00pa3IioB
HEOPTraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJ0ICHUE U3MEHEHHUS OKPACKU
WHJIMKATOPOB B PaCTBOpaxX KUCIOT U IIEJI04eH, U3y4eHUEe B3aUMOJICHCTBUS OKCHIA
meu (I1) ¢ pacTBOpoM cepHOI KUCTOTHI, KUCIIOT ¢ METaJIaMU, PEaKIinii
HeUTpanu3aluu, NoJyueHue HEPaCTBOPUMBIX OCHOBAHUM, BRITECHEHHE OJTHOTO
MeTaJljia APYTruM U3 pacTBOPA COJIM, PEIIEHUE FKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«BaxHeiime K1acchl HEOPraHUYECKUX COCTUHEHUIN.

[Mepuoauyeckuii 3axkoH 1 Ilepruognuyeckass cucreMa XUMHUYEeCKHX dJ1eMeHTOB /1.
N. MennesneeBa. CtpoeHue aToM0OB. XUMH4YeCKas CBA3b. OKMCIUTEIbHO-
BOCCTAHOBHUTEJbHBbIE PEAKIIUN

[TepBble MOMBITKU KiIacCUPHUKALUUA XUMUYECKUX AJIeMEHTOB. [oHsITHE O rpyIinax
CXOJIHBIX DJIEMEHTOB (IIEJIOYHBIE U I1eJI0YHO3EMENIbHBIE METAILIbI, TAJIOT€HBI,
WHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOpPhIE 00pa3yroT aM(pOTEPHBIE OKCUIIBI U
TUJIPOKCHUIBIL.

ITepuoanueckuii 3akoH. [lepuoanyeckas cucremMa XuMHUYECKUX 351eMeHTOB []. M.
MenneneeBa. Kopotkonepuoanas u jymmHHONIEpHoaHas popmel [leprogmaeckoit
CUCTEMBbI XUMHYECKHUX 351eMeHTOB /. 1. Menneneesa. [lepuoasl u rpymiibl.
DU3NYECKUN CMBICI OPSJKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI AJIEMEHTA.



Crpoenne aromoB. CocTtaB aToMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUUECKUX SIIEMEHTOB
ITepunonnueckoii cucremsl . 1. Menneneesa. XapakrepucTuka XUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

33KOHOMCpHOCTI/I HU3MCHCHHU paanyCa aTOMOB XUMHWYCCKHX 3JICMCHTOB,
METAJIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 I'pyIiiiaMm 1 1epuogam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuonyeckoi CUCTEMbI XUMHUYECKHUX
AIIEMEHTOB JUIS Pa3BUTUA HAYKHU U NpakTuku. 1. 1. Mennenees — yu€nblii u
rpaXkJaHVH.

Xumuueckas cBsi3b. KoBaneHTHas (1oisipHasi U HETOJSIPHAs) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenn okuciieHusa. OKMCINTEIbHO-BOCCTAHOBUTEIIHLHBIC pPCaKuum. HpOL[CCCBI
OKHCJICHHS M BOCCTaHOBJICHUS. OKHCIIMTEIN U BOCCTAaHOBUTECIIH.

XHUMHUYECKUIN IKCIIEPUMEHT:

u3y4yeHue o0pas3iioB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOICHCTBUE TUIPOKCUIA
IMHKA C PACTBOPAMH KUCJIOT U IICJIOYCH, TPOBEACHHUE OIBITOB, HILTIOCTPUPYIOMINX
MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIi (TOPEHHE, PEaKIINH
Pa3NOKEeHUs, COSTUHEHUS).

MexnpeaMeTHbIE CBSI3H

PG&J’II/ISaHI/IH MCIKIIPCAMCTHBIX CBSI3CH IIpu N3Yy4YCHUU XUMHHU B 8 KJ1acce
OCYHCCTBIIACTCA UCPEC3 UCIIOJIB30BAHHUEC KAK O6I]_II/IX CCTCCTBCHHO-HAY4YHBIX HOHHTPIﬁ,
TaK U HOHHTI/If/'I, ABIAIOIIUXCA CUCTCMHBIMU JIUIA OTACIIBHBIX IIPCAMCTOB
CCTCCTBCHHO-HAYYHOI'O LIUKJIA.

OO61uue ecTeCTBEHHO-HAYYHbBIC MMOHSTHS: HAYyYHBIN (akKT, TUIOTe3a, TEOPHs, 3aKOH,
aHaJu3, CHHTE3, KiIacCU(UKAIMs, IEPUOIUNIHOCTD, HAOIIOIEHNE, SKCIICPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®du3ukKa: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsi/l, BEIIECTBO, TENIO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, PU3nuecKue BEJIMUMHbBI, €UHUIIBI U3MEPEHUS,
KOCMOC, TIJIAaHETHI, 3BE3/1b1, COTHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHbIE TOPOABI, TOJIE3HBIE
HCKONIaeMbl€, TOTJIMBO, BOJHBIE PECYPCHI

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDHI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNnbTaThl OCBOCHUS ITPOTPAMMBbI OCHOBHOT'O OOIIEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0J1¢ O0YyYECHUSI XMMUHU B €IMHCTBE YYEOHOU M BOCTIUTATEILHOMN
JIESITEIIbHOCTH B COOTBETCTBUHU C TPAJUIIMOHHBIMHA POCCUNCKUMU
COLUMOKYJIbTYPHBIMH U JIyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, IIPUHSATHIMU B
00IIIeCTBE MpaBHJIaMU U HOpMaMH TOBEJICHHS U CIIOCOOCTBYIOT IpoIieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIUAIIM3AIIMN 00yJarOITUXCSI.

JINYHOCTHBIC PE3YJIbTAaThl OTPAKAIOT T'OTOBHOCTD o6yqafomuxc;1 PYKOBOACTBOBATHCA
CUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ H paCIIMPCHUC OIIbITAa
JICSITEIbHOCTH Ha €€ OCHOBC, B TOM 4YHCJIC B 4aCTHU.:

1) naTpHOTHYECKOTO BOCTIMTAHUSI .

IIEHHOCTHOTO OTHOIIEHUS K OTEYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U
HAYYHOMY HACJICUIO, TOHUMAHUS 3HAYCHHS] XUMUYECKON HAYKH B JKU3HU
COBPEMEHHOTO O0IIECTBA, CIIOCOOHOCTH BIAAETh TOCTOBEPHOU HH(OPMAITUEH O
MIEPEIOBBIX JTOCTHKEHUSX U OTKPBITUSX MUPOBOK M OTCYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa M OOIECTRA;

2) rPaKAaHCKOT0 BOCTIMTAHUS

MPEACTABJICHUS O COLMAIBHBIX HOPMaX U MPABUJIAX MEKIIMYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBE, KOMMYHHKATHBHON KOMITIETCHTHOCTH B OOIIIECTBEHHO IOJIC3HOM,
y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIAX JEATECIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATEILHOCTH MPH BHITTOJIHEHUH
y4eOHBIX, TTO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XUMUYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aUMOTIOMOIIIH
B IPOIECCE ITON yUeOHOM JIeITeIPHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TTOBEJICHHUE U
MOCTYIIKA CBOMX TOBAPHUIILIECH C MTO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHMS MOCJIEACTBUAMN MTOCTYKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33PEHYECKUE IIPEACTABICHUS O BEIIECTBE U XUMUYECKOU PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIISAIOLINE
OCHOBY JUJIsl IOHUMAHUS CYIIHOCTH HAYYHON KapTUHBI MHUPA, MPEACTABICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUA MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHON CPEAOM, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IMO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIEC HA TOJTYYEHUE HOBBIX 3HAHUM 110 XHMUH,
HEO0OXO0IMMBIC JIJIs1 0OBSICHEHUS HAOJII01aEMBIX MPOIIECCOB U SIBJICHUM,
MO3HaBaTEIbHOU, HHOOPMAITMOHHON M YUTATEIIbCKOM KYJIbTYPhI, B TOM YHCJIC
HaBBIKOB CAMOCTOSATEIILHOM PabOThI ¢ YICOHBIMHU TEKCTAMH, CITPABOYHOM
JUTEPATyPOH, TOCTYITHBIMU TEXHUYECKUMHU CpeJICTBAaMH MH(POPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEpEC K 00YYCHHIO U TTO3HAHUIO0, JTI0003HATETFHOCTh, TOTOBHOCTD U CITOCOOHOCTH
K caM000pa30BaHUIO, TPOCKTHOMN M MCCIIEIOBATEIBCKON AESITETbHOCTH, K
OCO3HAaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHS B TAJIbHEUIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOILEHUS K CBOEMY 370POBbBIO,
YCTaHOBKHU Ha 3JI0POBBIN 00pa3 »KU3HHU, OCO3HAHUE TTOCIIECICTBUN U HEMPUSITHE
BpPEJIHBIX NPUBBIYEK (YHOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH COOJIIOICHHS TTpaBUJI OE30ITaCHOCTH IPU OOPAIICHUH C
XUMUYCCKUMHU BEIIECTBAMH B OBITY U peaTbHOM JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUECKOMY M3YyUEHHUIO NMpodeccruid U TpyJa pa3iudyHOro poja,
YBAKEHUE K TPYAY U pe3yJbTaTaM TPYAOBOM ACATEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS IPEAMETHBIX 3HaHUN M0 XUMHUH, OCO3HAHHBIN BBIOOP MHIMBUIYaTbHON
TPACKTOPUH MPOJOJKEHUS 00pa30BaHUS ¢ yUETOM JIMYHOCTHBIX UHTEPECOB U
CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIIHOM
po(eCcCUOHAIBHOM AESTENIBHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUH, TOTOBHOCTD
a/JlarTHpPOBaThCs B Mpo(eccroHalbHOM cpeje;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

AKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIIIEHHUE K TPUPOJIC KaK UCTOYHUKY JKHU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAaHUS, IOHUMAaHUE [IEHHOCTH 3JJ0POBOr0 M 0€301aCHOTO
o0Opa3a >KU3HH, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY (PHU3HYECKOMY U
MICUXWYECKOMY 37I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIFOICHHUS MPaBHII 0€301TaCHOTO
MOBECHUS TIPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYAITUAX, YTPOKAIOITHAX
310POBBIO U KWU3HU JIHOJICH;

CIIOCOOHOCTH NMPUMEHSATh 3HAHUS, [10JIy4aeMble PU U3YUEHUU XUMUH, JJIs1 PELLICHUS
3a71a4, CBSI3aHHBIX C OKPYKAIOLIEH IPUPOIHOU CPEIOU, I IIOBBIIEHUS YPOBHS



HKOJIOTUYECKON KYJIbTYPhl, OCO3HAHUS TJI00ATBHOTO XapaKTepa IKOJIOTHUECKUX
po0JieM U IMyTel UX PEeUIeHUs MOCPEACTBOM METOJIOB XUMUH, SKOJIOTMYECKOTO
MBIIIJICHUS, yMEHUSI PyKOBOJICTBOBATHCSI UM B ITO3HABATEILHON, KOMMYHUKATUBHOM
Y COLMAIbHOU MPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTaTOB BBIJCISIFOT 3HAYUMBIE JIJIs1 (DOPMHUPOBAHUS
MUPOBO33pEeHUs 00IIEHAYYHbIC TOHITHS (3aKOH, TEOPHs, TPUHIIUI, TUTIOTE3a, (aKT,
CUCTEMA, MPOLECC, IKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJISIOT HA OCHOBE 3HAHUHN U3 ITUX
peAMETOB (POPMUPOBATH MPEJICTABIIEHUE O 1IEIOCTHOM HAYyYHOW KapTUHE MUPA, U
yHUBEpCaIbHbIC yUeOHbIE TEUCTBUS (TTO3HABATEIbHBIC, KOMMYHUKATHBHBIC,
PETYJISTUBHBIE), KOTOPbIe 00ecreunBaoT GOpMUPOBAHKE TOTOBHOCTH K
CaMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOU AESATEIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBble 1ornueckue aeiicTBus:

YMEHUS HUCIIOIB30BATh MPUEMBI JJOTHYECKOTO MBILIJICHHUS TPU OCBOCHUY 3HAHUM:
PacKpbhIBaTh CMBICT XUMHUYECKUX TTOHATHH (BBIICIISATH MX XapaKTEPHbBIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3h C APYTUMU MOHSITUSIMHU ), UCTIOIB30BaTh TOHSATHUS JIJIs1
0OBSICHEHHUSI OTIAEIbHBIX ()aKTOB M SBJICHUM, BBIOUPATh OCHOBAHUS U KPUTECPHUH IS
KJ1acCU(pUKAIIUA XUMUUECKUX BEIIECTB M XUMHUYECKUX PEAKIUi, yCTaHABINBATh
MIPUYUHHO-CJIEJICTBEHHBIC CBS3U MEXKY 00BEKTaMH U3YUYCHHS, CTPOUTD JIOTHUECKHUE
paccyxaeHus (MHIYKTHUBHBIE, JICTYKTUBHBIC, TI0 aHAJIOTHUH ), JIeJaTh BEIBOJBI U
3aKJIIOUYCHUS;

YMEHHE NPUMEHSTh B IIPOIIECCE TO3HAHUS MOHATHUS (IPEIMETHBIC U
MeTaIpeIMETHbIE), CAMBOJIMYECKUE (3HAKOBBIE) MO/IEJIN, UCTI0JIb3YEMbIE B XHMUH,
MpeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPECTABICHUS —
XUMHAYECKUH 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYECKast popMyIia U ypaBHEHHUE
XUMHUYECKOMN peakiuy — MpH PEIICHUH y4eOHO-T03HABATENbHBIX 3a/1a4, C yIETOM
ATHX MOJICJIbHBIX MPEICTABICHUHN BBISIBIISITh M XapaKTEPHU30BaTh CyIIIECTBECHHBIC
MIPU3HAKH H3y9aeMbIX 00BEKTOB — XUMHYECKHUX BEIIECTB M XMMUYCCKUX PEaKITUH,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUUNHHO-CIIC/ICTBEHHBIC CBS3H U
MIPOTUBOPEYHS B U3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

Ba3oBnble ucciienoBarejabcKue 1eCTBUA.



YMEHUE UCTIOJIB30BaTh MMOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUA,
a TaK)Ke B Ka4e€CTBE OCHOBBI JIs1 (JOPMUPOBAHUS THUTIOTE3HI TTO MPOBEPKE
MPaBUJIILHOCTHU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHNE ONBITA 0 TJIAHUPOBAHUIO, OPTaHU3AIINN U TIPOBEACHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, yMEHHE HAOII01aTh 32 XOA0M IpoIiecca,
CaMOCTOATENHLHO MPOTHO3UPOBATH €T0 Pe3yIbTaT, POPMYIUPOBATH 0OOOIICHHS U
BBIBOJIBI 1O pe3yJIbTaTaM MIPOBEAEHHOTO OMBITA, UCCICAOBAHMS, COCTABIATh OTUET O
MpoJIeTaHHOM padoTe.

Pabora c nndopmanmeii:

yMEHHE BbIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATH UH(POPMALIMIO PA3TUUHBIX
BUJIOB U (HOPM MPECTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UICTOYHUKOB (HAy4YHO-
NOMYJIsIpHAs JIUTEpaTypa XUMUYECKOTO COIEp KaHUsA, CIIPaBOYHBIE TOCOOUS,
pecypcsl IHTEpHETa), KpUTHYECKH OLIEHUBATh IPOTUBOPEUNBYIO U HETOCTOBEPHYIO
uHpopmanuio;

YMEHUE IPUMEHSATh Pa3IM4YHbIE METOJIbI M 3aIIPOCHI IIPH IMOMCKE U 0TOOpE
MH(}OpPMaLMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHUS
y4eOHBIX U MMO3HABATENBbHBIX 337a4 ONPEIeIEHHOTO TUIIA, TPUOOPETEHUE ONbITA B
001acTH UCHONIB30BaHUsI HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O UCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIIbHYIO (POpMY MpeACTaBIECHUS HHPOPMALIUU U
WJUTFOCTPUPOBATH PEIIaEMbIe 33Ja4H HECI0KHBIMUA CXEMaMHU, IMarpaMMaMy,
apyrumu opmamu rpaduKi 1 KX KOMOUHALUSIMU;

YMEHHUE UCIOJIb30BaTh U aHAIIM3UPOBATH B MPOLECCE YUEOHOM U HCCIIE0BATEIbCKOM
NeATEeTbHOCTH HMH(POPMAIIUIO O BIUSHUN MTPOMBIITUICHHOCTH, CEIHCKOTO X035IICTBA U
TPaHCIOPTA HA COCTOSIHUE OKPY>KAOIIEH MPUPOIHON CPEeIbI.

KoMmyHuKkaTHBHBIE YHHBepcaibHbIe YueOHblIe NeiCTBHUA:

YMEHHUS 33J1aBaTh BOIIPOCHI (B XO€ AMaiora u (Win) IUCKYyCCUH) TIO CYIIECTBY
o0cyXmaeMor TeMbl, JOPMYIUPOBATH CBOU TIPEITIOKECHHS OTHOCUTEIIHHO
BBITIOJIHEHUS MTPEJIOKEHHOM 3a/1a4u;

YMEHHUS MPEACTABIIATH OTYyUYEHHBIC PE3yJIbTaThl TO3HABATEIILHOM JIEATEIIBHOCTH B
YCTHBIX ¥ TUCBMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIINIO PE3YIHTATOB BBHITTOJTHCHHS
XUMHUYECKOTO IKCIIepUMEHTa (J1abopaTOpPHOTO OMbITA, Ja00paTOPHOI pabOTHI IO
MCCJIETOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);



YMEHHS y4eOHOT'0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
ITO3HABATEIBbHOU M UCCIIEIOBATENBCKOM JEATENbHOCTH MPH PEIIEHUHA BO3ZHUKAIOIINX
npo0JIeM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COTJIacOBaHUs MO3UIIUN
(oOcyxaeHus, 0OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPAUHAIUS COBMECTHBIX
JIEUCTBUM, Ope/IeTICHUE KPUTEPUEB 1O OIIEHKE KaueCTBa BHIMOJTHEHHOW pabOThI U

JpyTHE).

PeryasiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIC 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIIbHO ONPEEISTh NN ASATEIbHOCTH, TIJIaHUPOBATD,
OCYIIECTBJISITh, KOHTPOJIMUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMPATh Hanbosee 3pPeKTUBHBIE CITOCOOBI pelieHrs YYCOHBIX U
MO3HABATENIbHBIX 337129, CAMOCTOSTEIILHO COCTABIISITh UM KOPPEKTUPOBATH
MPEIOKEHHBINA aTOPUTM JICHCTBUIN TIPH BHITIOTHEHHUH 3a/IaHUH C YIETOM
MOJTYYCHUST HOBBIX 3HAHUH 00 M3y9aeMbIX 00OBEKTaX — BEIIECTBaX U PEAKITUSX,
OIICHHBATh COOTBETCTBHE MOTYUYEHHOTO PE3yJIbTaTa 3asBJICHHON I1€JIU, yMEHUE
HCITOJIB30BaTh U aHAIM3UPOBATh KOHTCKCTHI, ITPEJIaracMblc B YCJIOBUH 3aJaHUM.

NHNPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMeTHBIX pe3yJIbTaTOB IO OCBOECHUIO 0053aTEIbHOTO COIEpKaHUS,
YCTaHOBJICHHOTO JTAaHHOM (efiepalibHO pabodeil MporpaMMO, BBIJICTISIOT:
OCBOCHHBIE 00YUaIOIUMUCS HaAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ICUCTBU,
crenupuyecKue i MPeIMETHON 001acTu «XUMHUSI», BUJIbI JEATEIIbHOCTH 110
MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAINH, TPE0OPA30BAHUIO U IPUMEHEHHIO
B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIUSX.

K konity oOyuenus B 8 Kkjacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YJAIOIINXCSI YMEHUIN:

PacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IMOHATUI: aTOM, MOJIEKYJIa, XUMHYECKHIA
AJIIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BEIIECTBO, CMECH (O JTHOPOAHAS U
HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI AaTOMHAsI U MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBasi 10J1s1 XUMHYECKOTO
AJIEMEHTA B COCIMHEHUU, MOJISIPHBIM 00BEM, OKCHJI, KUCIIOTAa, OCHOBAHUE, COJIb,
ANEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peaKkus,
KJIacCU(UKAIMS PEAKIUNA: PEaKIUd COSTUHECHUS, PEaKIIUU Pa3I0KEeHUS, PEAKIIUU
3aMeNIeHUs, peaKIuu 00MeHa, FK30- U SHJA0TEPMUUECKUE PEAKIINH, TEMIOBOU

s deKT peakiuu, IAPO aToMa, FIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTab,
paauyc aTomMa, XUMUYECKas CBS3b, MOJSIPHAs U HETIOJIIpHAast KOBaJEHTHAsI CBS3b,
MOHHAas CBs3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10J1s1 BELIECTBa (MIPOLEHTHAs
KOHILIEHTpAIsi) B pacTBOpPE;



WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTh 3TH
MTOHSITUSA IPU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

MCIIOJIH30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsI COCTaBJICHHS ()OPMYIT BEIIECTB U
YPaBHEHUM XUMHUYECKUX PEAKIUA;

OMPEEIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCTICHb
OKHCJICHUS JJIEMEHTOB B OMHAPHBIX COCTMHECHUSIX, TPUHAIICKHOCTD BEIIECTB K
ornpeenéHHOMY KJIACCy COEMHEHUH 0 (popMyIiaM, BUJI XUMUYECKOHN CBSI3H
(KoBaJIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpbiBaTh cMbICH [leprnoauueckoro 3akoHa /. 1. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMaHME TIEPUOJIUUECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX DJIEMEHTOB OT UX
nosnoxxenus B [lepuouyeckoii cucteme, 3aKOHOB COXPAHEHUSI MacChl BEIIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYE€HHUSI, 3aKOHa ABOTapo;

OIHCHIBATh U XapaKTepu30BaTh TadIMuHyto popMmy Ilepuonnyeckoii cuctembl
XUMHUYECKUX IJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs moArpymnmna (A-rpymnmna)» u
«noboyHas noarpymmna (b-rpynmna)y», mansie U 00JibIINE TEPUOIbI, COOTHOCUTH
0003HavYeHUs, KOTOpble UMetoTcs B Tabuie «llepuoanueckas cucteMa XUMHUYECKUX
aneMeHToB /. . MenaeneeBa» ¢ YUCIOBBIMUA XapaKTEPUCTUKAMU CTPOCHUSL aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 0011ee YNCII0 AIEKTPOHOB U
pacnpeiesieHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCH(PHUIIMPOBATH XUMUICCKUE SJICMEHTHI, HECOPTaHUIECKHE BEIIECTRA,
XUMHUYECKHE peakiiuu (TI0 YUCITY U COCTaBY YYACTBYIOIINX B PEAKIIMH BEIIECTB, 110
TeroBomy dddexry);

XapaKTepU30BaTh (OMMCHIBATh) OOIIME XMMHUECKHUE CBOMCTBA BEILIECTB PA3INYHBIX
KJIACCOB, MOJTBEPK/1asl ONMUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHU I
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

IIPOrHO3upPoOBaTh CBOMCTBA BCIICCTB B 3aBUCHMMOCTH OT NX Ka4YCCTBCHHOI'O COCTAaBa,
BO3MOKHOCTH IMPOTCKAHUA XUMHWYCCKHUX HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIOBUAX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCCOBYIO JOJIF0 XUMHUUYECKOT0 dJIeMEeHTa 1Mo (popMyJie COeTMHEHH S, MACCOBYIO JTOJTIO
BEIIECTBA B pacTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIIN



TEMATHUYECKOE IINTAHUPOBAHUE

Ne n/m

HauMeHoBanue
pa3aesioB U TeM
NPOrpamMmmabl

Kosm4yecTBO 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

daexkTpoHHble (M poBbIe) 00pa3oBaTeIbHbIE
pecypchbl

Paznen 1. IlepBoHayajibHbIe XUMUYECKHE TIOHATHS

1.1

XUMUST — BaKHast
0071aCcTh
€CTECTBO3HAHUS U
MPAKTUYECKON
JeATSIIbHOCTH
YyeJIoBeKa

bubnuoreka I{OK https://m.edsoo.ru/7f41837¢c

1.2

BemiectBa u
XUMHUYECKHUE
peaKnu

15 1

bubnroreka I{OK https://m.edsoo.ru/7f41837¢

Hroro no pazneny

20

Pa3znes 2. BaxkHeiinue npeacTaBuTe/ il HEOPraHMYECKUX BellleCTB

Bosznyx. Kucnopon.

2.1 [Tonsitue 00 6 bubmuoreka I{OK https://m.edsoo.ru/7f41837¢c
OKCHJIax
2.2 Bonopon Towsrue 8 1 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢c

0 KHCJIOTaxX U COJIAX
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Bopa. PactBopsl.
2.3 [TonsiTne 00 5 1 1 bubanoreka I{OK https://m.edsoo.ru/7f41837c
OCHOBAHUSX

OCHOBHBIE KJIACCHI

2.4 HEOPTaHUYECKUX 11 1 1 bub6mmoreka I{OK https://m.edsoo.ru/7f41837c
COEeIMHEHUU
Nroro no pazneny 30

Paznen 3. llepuoguuecknii 3akoH u Ilepuoguyeckasi cucrema xumudeckux 3j1emMeHToB . . MenneneeBa. CTpoenue
aToMoB. XuMHYeCKasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[Tepuonnyeckuii

3aKOH U

ITepuoanyeckas

3.1 cnetema 7 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
XHMHUYECKUX

anemeHToB /[[. U.

Meneneena.

Crpoenue atoma

XUMHYECKas CBA3b.
OKUCIIUTEBHO-

3.2 8 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIbHBIC
peakuuu
Hroro mo pasueny 15 bubnroreka IOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO

YACOB I10
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[TPOI'PAMME

IHOYPOYHOE nnanupoBanune 8 KJIACC

Konunuecrso uacos ONeKTpOoHHbIe uudpoBbie
No Data obpasoBaTtenbHble
Tema ypoka
n/n yp Bcero KoHTponbHble MpaKTnyeckue nsyueHus pecypcbl
paborTbl pab6orTbl
MpeameT xumumn. Poib XUMUK B XKU3HU Bubnnoteka LIOK
1 yenosekKa. Tena n Bewecrsa 1 0 0 05.09.2023 | https://m.edsoo.ru/ff0d210c
MNoHATME 0 meToaax NO3HAHUA B XMMUU Bubnnoteka LLOK
2 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d227¢
MNpakTnyeckan pabota Ne 1 «[pasuna
3 paboTbl B NabopaTtopmn 1 NpuéEmbl 1 0 1 Bubaunoteka LLOK
obpaleHna c nabopaTopHbIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
obopynoBaHnem»
YucTtble BewwecTBa U cmecu. Cnocobbl Bubnunoteka LLOK
4 pasgeneHua cmecen 1 0 0 12.09.2023 | https://m.edsoo.ru/ff0d26ca
MpaKTnyeckana paboTa Ne 2
o Bubnunoteka LLOK
5 «PaspeneHne cmeceit (Ha npumepe 1 0 1
. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYUCTKM NOBAPEHHOM CONMN)»
Bubnnoteka LIOK
6 ATOMBI M MOACKY /LI 1 0 0 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
; Xumnyeckune anemeHTbl. 3HAKK 1 0 0 Bubnnoteka LLOK
(cMMBOJIbI) XMMMYECKMX 3/IEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
bubnnoteka LLOK
8 MpocTbie 1 cnoxHble BeulecTsa 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
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Bubnunoteka LLIOK

3amelleHuns, obmeHa)

d ATOMHO-MOnEKyN1ApHOE yueHue 03.10.2023 | https://m.edsoo.ru/ffod2d50
3aKOH NOCTOSIHCTBA COCTaBa BELLECTB.
10 XnmunyecKkaa popmyna. BaneHTHOCTb bubamotexa LIOK
03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMUNYECKUX 3/1I€MEHTOB
1 OTHOCUTENbHAA aTOMHas macca. Bubnunoteka LLIOK
OTHOCUTENbHAA MONEKYNAPHaA macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
MaccoBasa 4019 XMMNYECKOro 3/1eMeHTa Bubnnoteka LIOK
12 B COEAMHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c
Konunuectso sBewectsa. Monb. Bubnnoteka LIOK
13 MonsapHaa macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
dur3nyecKkme U XummnyecKkue assieHus. Bubnnoteka LIOK
14 XrmunyecKkasa peakuyma 17.10.2023 | https://m.edsoo.ru/ff0d37fa
Mpu3HaKM 1 yCNoBUA NPOTEKAHMA Bubnunoteka LOK
1 XMMUYECKUX peaKLmnii 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHeHMA MACCbl BELLLECTB. Bubnunoteka LLIOK
16 XMMMYEeCKne ypaBHEHUSA 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BbiuncneHua konnyectsa, Maccol
17 BeLLEeCcTBa No YPAaBHEHMAM XUMUYECKUX Bubnuoreka LIOK
o 31.10.2023 | https://m.edsoo.ru/ff0d5708
peaKkumm
Knaccnoumkauma Xummyeckmnx peakumm
Bubnunoteka LLIOK
18 (coegnHeHusn, pa3noxKeHus,
31.10.2023 | https://m.edsoo.ru/ff0d3f34
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M. B. lomoHocoB —
YYEHbIN3HLMKNONEAMNCT.

Bbubnnoteka LLOK

19
0606LieHne 1 cuctemaTmsaums 07.11.2023 | https://m.edsoo.ru/ff0d40c4
3HaHUN
KoHTponbHana paboTta Nel no teme Bubnunoteka LLOK
20 «BelecTBa N XMMU4ecKme peakLnum» 07.11.2023 | https://m.edsoo.ru/ff0d4290
51 Bo3ayx — cmecb rasos. CocTtaB Bo3gyxa. Bubnnoteka LLOK
Kucnopon — anemeHT 1 14.11.2023 | https://m.edsoo.ru/ff0d448e
npocToe BewectBo. O30H
dusnyeckne n XMMmyeckne cBOMCTea
22 KMcnopopaa (peakumm okKUcneHus, bubnnoteka LIOK
14.11.2023 | https://m.edsoo.ru/ff0d4614
ropeHue). NoHATMe 06 okcuaax
Cnocobbl nony4yeHua Kucaopoaa B
Bbubnnoteka LLOK
23 NnabopaTtopum 1 NPOMbILLINEHHOCTW.
21.11.2023 | https://m.edsoo.ru/ff0d497a
MNpumeHeHUe KMcnopoaa
Tennosow apPeKT xMmmyeckom
24 peaKkumu, NOHATME O bubnnoteka LLOK
TEPMOXMMUYECKOM YPaBHEHWUK, IK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
3HA0TEPMMUYECKMX PeaKLNAX
Tonnueo (HedTb, yronb U MeTaH).
25 3arpAsHeHWe Bo3Aayxa, cnocobbl ero bubnuoteka LIOK
28.11.2023 | https://m.edsoo.ru/ff0d4c4a
npeaoTBpaLLeHUA
MpaKTnyeckasa paboTa Ne 3 no Teme
26 «MonyyeHne n cobupaHmne Kucnopoaa, Bubanotera LIOK
28.11.2023 | https://m.edsoo.ru/ff0d4ae2

M3y4yeHue ero CBOMCTB»
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Boaopoa — anemeHT U npocroe

Bubnunoteka LLIOK

27 BellecTBo. HaxoxaeHue B npupoae 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
-8 dusnyeckne n XuMmyeckne cBOMCTea Bubnnoteka LIOK
Bogopoga. NMpumeHeHue Bogopoaa 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
Bubnnoteka LIOK
29 onATMe 0 KucnoTax v conax 12.12.2023  https://m.edsoo.ru/ff0d50d2
Cnocobbl nonyyeHusa Boaopoaa B Bubnnoteka LLOK
30 nabopartopum 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
MpakTuyeckan pabota Ne 4 no Teme
31 «lMonyyeHune n cobmpaHme BoAopPoOAa, bubamotexa LIOK
. 19.12.2023 | https://m.edsoo.ru/ff0d4f42
M3y4YeHWe ero CBOMCTB»
MonapHbIM 06bEM ra3oBs. 3aKoH Bubnunoteka LLOK
32 ABoraapo 19.12.2023 | https://m.edsoo.ru/ff0d542e
BbluncneHuns o6bEma, Konmnyectsa
33 BELLECTBa rasa fno ero u3BecTHomy bubnuoteka LIOK
N 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KONMYecTBY Bew,ecTsa Uam o6bémy
BbluncneHns o6bEMoB ra3os Mo
34 YPaBHEHUIO peaKkLMM Ha OCHOBE 3aKOHa bubnuoteka LIOK
. . 26.12.2023 | https://m.edsoo.ru/ff0d5708
06BEMHbIX OTHOLLIEHW Fa308B
dusnyeckne n XuMmyecknue CBOMCTea Bubnnoteka LIOK
35 BOAbl 09.01.2024 | https://m.edsoo.ru/ff0d587a
CocTaB ocHoBaHMi. MoHATME 06 Bubnnoteka LIOK
36 MHAMKaTopax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
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37

Boaa Kak pacrtBopuTenb. HacbilweHHble
M HeHaCblWeHHbIE PaCTBOpPbLI.

Bubnnoteka LIOK

16.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas fonA BewecTsa B pacTsope
MpakTuyeckan pabota N2 5 no Teme
38 «[lpuroTosaeHme pacTBopos € BubamoTeka LLOK
onpeaenéHHoON MaccoBoOM Jonew 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTrO BELLECTBA»
KoHTposbHas pabota N22 no teme Bubnunoteka LLIOK
39 «Kucnopog,. Bogopogs,. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
OKcumabl: cocTas, KnaccupuKaums, Bubnnoteka LIOK
40 HOMEHKNATypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
MonyyeHne U XMMMYECKME CBOMCTBA
41 KUC/TIOTHBIX, OCHOBHbIX 1 aMbOTEepPHbIX Bubanotexa LIOK
30.01.2024 | https://m.edsoo.ru/ff0d664e
OoKCMaoB
OcHoBaHMA: cocTas, KnaccmdpuKauus, Bubnnoteka LIOK
42 HOMEHKANaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca
MonyyeHMe U XMMMYECKME CBOICTBA Bubnanoteka LIOK
43 OCHOBaAHMUM 06.02.2024 | https://m.edsoo.ru/ff0d67ca
KucnoTbl: cocTaB, Knaccupumkaums, Bubnnoteka LLOK
44 HOMeHKNaTypa 06.02.2024 | https://m.edsoo.ru/ffOdfee2
MonyyeHne U XMMMUYECKME CBOMCTBA Bubnunoteka LUOK
45 Kucnot 13.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHune): HomeHKnaTypa,
Bubnunoteka LOK
46 cnocobbl NONYYEHUS, XMMUYECKNE
13.02.2024 | https://m.edsoo.ru/00ad9474

CcBOICTBa
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MpakTuyeckan pabota Ne 6. PelweHune
9KCNepumeHTabHbIX 33434 No Teme

Bubnunoteka LUOK

47
«OCHOBHbIE KacCbl HEOPTraHNYECKMX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
CoOeANHEHNI»
leHeTU4YecKana CBA3b MeXAay Knaccamum Bubnunoteka LLOK
48 HEeOPraHUYeCcKMUxX coegmuHEeHNN 20.02.2024 | https://m.edsoo.ru/00ad9a50
0606ueHne N cucTtemaTmsaums 3HaHUM Bubnunoteka LOK
49 27.02.2024 | https://m.edsoo.ru/00ad9cb?2
KoHTponbHas pabota N23 no teme
" Bubnnoteka LIOK
50 OCHOBHbI€e Knaccbl HEOPraHUYeCcKUxX
on 27.02.2024 | https://m.edsoo.ru/00ad9ela
coefiMHEHUN
MepBble NONbITKMN KNaccudpuKaLmnm
51 XMMUYECKUX 3/1eMeHTOB. oHATHE O Bubsmotexa LIOK
05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynnax cxogHbIX 31eMeHTOB
MNeprogmyecKkmin 3aKoH U
Bubnanoteka LIOK
52 lNepuoanyeckasa cuctema XMMmUYECKNX
05.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB . . MeHgeneeBa
53 n bubnunoteka LLOK
EPVIOADI, TPYMNEL, NOATPYNMb 12.03.2024 | https://m.edsoo.ru/00ada52c
CtpoeHune atomoB. COCTaB aTOMHbIX Bubnunoteka LLOK
>4 agep. M13oTonbl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue 3/1eKTPOHHbIX 060/104eK
55 aTOMOB 3n1emeHToB [lepnoanyeckoi Bubamotexa LIOK
19.03.2024 | https://m.edsoo.ru/00ada6bc

cuctembl . . MeHgeneesa
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XapaKTepMCTMKa XUMUNYECKOTO
3/1EMEHTA NO €ro NoJ1I0KEHUO B

Bubnunoteka LOK

56
MNepuogmueckomn cucteme . U. 19.03.2024 | https://m.edsoo.ru/00adag824
MeHpeneeBa
3HaueHue Mepnoanyeckoro 3akoHa AN
57 Pa3BUTUA HAYKUN U NPAKTUKN. ﬂ, n. BubnvoTteka L||O|-(
MeHaeneeB — y4yéHblA, Nedaror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakaaHuH
dNeKTpooTPULATENbHOCTb aTOMOB Bubnunoteka LLOK
>8 XMMUYECKNX 3/IEMEHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
Bubnnoteka LIOK
59 MOHHaA xumuyeckan caAsb 09.04.2024 | https://m.edsoo.ru/00adac34
KoBaneHTHaa nonapHasa XxMmuyeckas Bubnnoteka LLOK
60 CBA3b 09.04.2024 | https://m.edsoo.ru/00adaab8
KoBaneHTHaa HenoaapHasa XmmmyecKas bubnnoteka LLOK
61 CBA3b 16.04.2024 | https://m.edsoo.ru/00adaab9
Bubnnoteka LIOK
62 CreneHb okMceHmA 16.04.2024 | https://m.edsoo.ru/00adae28
OKNCANTENbHO-BOCCTAHOBUTEIbHbIE Bubnnoteka LIOK
63 peakunm 23.04.2024 | https://m.edsoo.ru/00adb076
Bubnnoteka LIOK
64 OKNCAUTEN M BOCCTAHOBUTENM 23.04.2024 | https://m.edsoo.ru/00adb076
65 KoHTposbHas pabota Ned no teme Bubnnoteka LLOK
«CTpoeHune aToma. XMMU4YecKas CBA3b» 30.04.2024 | https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Pe3sepBHbI ypok. 0606wweHne n bubnnoteka LLOK

66 cMcTemaTu3aumna 3HaHUN 1 0 0 30.04.2024 | https://m.edsoo.ru/00adb33c
Pe3sepBHbIf ypok. 0606weHne n Bubnunoteka LLOK

67 cMcTemaTu3aumna 3HaHUN 1 0 0 14.05.2024 | https://m.edsoo.ru/00ad9cb2
Pe3epBHbIM ypok. 0606weHne n Bubnnoteka LIOK

68 cMcTemaTu3alumnsa 3SHaHUI 1 0 0 14.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLLEE KONMMYECTBO YACOB 110

MPOrPAMME 68 4 6

YYEBHO-METONYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

Xumus. 8 kiacc: yueb. 1is oomeoOpazoBatenbHbiX yupexaenuit / O.C. I'abpuensn. - 3-e uza., crpeotutl. - M.: Jlpoda, 2022. -
286 c.

Xumus. Kiacc: yue0. mis odmeoopazoBaTenbHbIX yupexacHuii / O.C. 'abpuensH. - 3-¢ usm., crpeortwn. - M.: [Ipoda, 2022. -
288 c.
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METOANYECKHUE MATEPHUAJIbBI 1JISA YYUTEJIA

BBenure

1. 'a6puensn O. C., Bockoboiinukosa H. I1., fmrykoBa A. B. Hactonbnas kaura yuutens. Xumus. 8 ki1.: Meroauueckoe
nocobue. - M.: [Ipoda, 2021.

2. T'abpuensu O. C., Amykosa A. B. Tetpanpb 11 1a00paToOpHBIX ONBITOB U pakTuueckux padot. 8 ki1. K yuebnuky O. C.
[Mabpuensna «Xumus. 8 kimace». M.: [lpoda, 2022.

3. IN'abpuensu, O. C. Meroauueckoe nmocobue k yueonuky O. C. I'abpuensna «Xumus». 8 kinacc / O. C. 'abpuensa. — M. :
Hpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. I'abpuensina «Xumusy». 9 kinace / O. C. 'abpuensa. — M. :
Hpoda, 2021. — 108.

5. Xumus : TexHonorunueckue kapTol K yaeouuky O. C. ['abpuensina «Xumus. 8 kiace» : metoauyeckoe nocooue / JI. U.
AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonornueckue kaptel K yueOHuky O. C. I'aOpuensna «Xumus. 9 knacey : meroguueckoe nocooue / JI. U.
AcanoBa. — M. : [Ilpoda, 2018

7. Xumusi. 8 ki1.: KoHTpoasHbie U mpoBepodHbie padoThl K yueOHuKy O. C. IN'abpuensna «Xumus. 8» / O. C. 'abpuens, I1. H.
bepeskun, A. A. Ymakosa u 1p. - M.: lpoda, 2022. nanusie

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

Beenurenannbiehttp://www.chemnet.ru ['azera « Xumus» ¥ CaliT A7t yauTenst «S uay Ha YPOK XUMHUN

http://him. 1september.ru Enunas xomnexuus L{IOP: IlpeameTnas koyekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHbIe 3KCIIepuMeHThI: XuMus. Komtekius Poccuiickoro
00111e00pa30BaTEILHOTO TTOpTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbGepooii

http://www alhimik.ru Beepoccuiickas omuMnuaaa mKoJIbHUKOB 0 XUMUU

http://chem.rusolymp.ru Opranuueckast XUMUS: 3JIEKTPOHHBIA YIeOHUK IS CPETHEH IITKOJIBI
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