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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOT'O OOLIEr0 00pa30BaHusI COCTABIICHA HA
OCHOBE TpeOOBaHUI K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTelIbHON MPOTrPaMMBbl
OCHOBHOT0 00111er0 00pa3zoBanusi, npeacTaBieHHbIX B DI'OC O0OO, a Takke Ha OCHOBE
benepanbHOIl pabouelt mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIICTIIIMH MPENOIaBaHUSI
yueOHOro mnpenMera «XuMus» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoi
Denepanuu.

[Tporpamma 1mo xumMuu 1aéT MpeJCTaBICHHE O IEIISIX, 00IIeH cTpaTeruu 00y4YeHUS,
BOCIMTaHUSI W pa3BUTHUS OOYYAIOLIMXCS CPEICTBAMHM  y4yeOHOro MpeaMera,
yCTaHAaBIUBACT  00s3aTEIbHOE  MPEAMETHOE  COAEpXKaHUe,  IMpelycMaTpUBaET
pacmpeneneHue ero mno KiaccaM U CTPYKTYpUpPOBaHME MO pa3liejaM U TemaMm
nporpaMMbl 1O  XHMHH, OINPEACIAET  KOJIMYECTBEHHbIE U  KAYECTBECHHBIC
XapaKTEPUCTUKU COAEP)KAHUSA, PEKOMEHAYEMYIO IIOCIEA0BATEIBHOCTh HW3YYEHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Yy4€OHOTO
IpoLecca, BO3PACTHBIX OCOOEHHOCTEN OOydarouIuXcs, OINPEAENAeT BO3MOXKHOCTH
npeaMera JUisl peanu3aluu  TpeOOBaHMM K pe3ysibTaraM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O 0OIIIETO 0Opa3oBaHUsI, a TaKkKe
TpeOOBaHU K pe3yJibTaTaM 00y4YeHUs] XUMUU Ha YPOBHE 1ieJIel U3ydeHuUsl peaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JEATEIBHOCTH OO0YyYaromerocs Io
OCBOCHHUIO YYEOHOIr0 CO/IePIKAHUS.

3HaHWE XUMHH CIY)KUT OCHOBOM JUisi (POPMUPOBAHUS MHPOBO33PCHUS
o0y4aroIerocsi, €ro NpeACcTaBIeHU 0 MaTEPUAIIbHOM €IUHCTBE MUpPA, BAXKHYIO POJIb
UrparoT GopMUPYEMbIE XUMHEH MPEICTABICHUS O B3aMMOIIPEBPAIIIEHUSIX YHEPTUH U 00
HBOJTIOIMH BEIIECTB B MMPUPOJIE, O MYTAX PEHICHUS TI00ATBHBIX TPOOJIEM YCTONYNBOTO
pa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOM M DKOJOTMYECKOMN
0e3omacHOCTH, IPoOIEM 3APaBOOXPAHEHUS.

N3ydyenune xumun:

CIIOCOOCTBYET peau3alii BO3MOXKHOCTEH ISl cCaMOpa3BUTHUSL U (POPMUPOBAHUS
KYJbTYpPbl TUYHOCTH, €€ 0o01Iel U PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHHE MBIIIJICHUS W TBOPUYECKUX CIOCOOHOCTEH
OOy4JalIIMXCs, HABBIKOB HUX  CaMOCTOSTENbHOW  y4eOHOH  JESTEIbHOCTH,
HKCIIEPUMEHTAJIBHBIX M  HCCIENOBATENbCKMX YMEHHM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(HECCHOHATBHOU IeATeTbHOCTH;

3HAKOMUT C€O CHENU(PUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €IWHCTBO IPHUPOJbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATaroM B OPMUPOBAHUU €CTECTBEHHO--HAYYHON I'PaMOTHOCTU O0yUYarOIIUXCS;



CocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
-HAYYHBIM 3HAHUAM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMYECKOE
o0Opa3oBaHuE 00 yJAIOIINXCS.

JlanHbple HampaBiIeHUST B OOYYEHHMM XHMHHM OO0ECIEYMBAIOTCS CHEU(UKON
colepkaHusi ~ y4eOHOro  mIpeaMeTa,  KOTOpPbIM  SIBISETCS  NEAaroru4ecku
aJIaNTUPOBAaHHBIM OTpakK€HWEeM 0a30BOM HAyKM XMMHUHU Ha ONPEIENIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIEero oOpa3oBaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl [EPBOHAYAIBHBIX TOHATUA XHWMHH, OCHOB
HEOPraHMYECKOM XMMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX NOHITHI OPraHUYECKON
XUMUHU.

CrpykTypa coaepkaHusi NpPOrpaMMbl IO XUMHHM C(HOpPMUPOBAHA Ha OCHOBE
CUCTEMHOro mnojaxona k €€ wusydeHuro. CoaepikaHHe CKJIaAbIBAETCA M3 CHCTEMBI
IOHATUN O XMMHMYECKOM D3JIEMEHTE M BEIIECTBE U CHCTEMBI INOHATHH O XUMHUYECKON
peakuuu. OO0e 3TH  CUCTEMBI CTPYKTYpHO OpraHHW30BaHbl [0 [PUHLHUILY
IIOCJICIOBATENIBHOIO Pa3BUTHSl 3HAHMM HA OCHOBE TEOPETHYECKUX IPEACTaBICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /1. M. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— Yy4E€HUS O CTPOCHHMH aTOMa U XMMHUYECKOU CBSI3H;

— MpeACTaBIeHUI 00 3MEKTPOIUTUYECKOMN THCCOLMAlMU BEIIECTB B paCTBOpax.

TeopeTnueckue 3HaHHS paCCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKHU NOJTyYEHHBIX
U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIENOBATEIBLHO OT OJHOTO YPOBHS K
JIPYroMy, BBITIOJIHAS (YHKIIUN OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U
BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U TIOJIyYEHUSI U3Y4aEMBbIX BEILIECTB.

OcBoeHune mporpaMMbl IO XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS
O XMMHWYECKOW COCTAaBIAIOIIEH HAy4YHOM KapTUHBI MHUpPAa B JIOTHKE €€ CHCTEMHOMN
IIPUPOABI, LIEHHOCTHOIO OTHOLICHUS K HAaydyHOMY 3HAHMIO M METOJaM IIO3HaHUS B
Hayke. 3ydeHne XuMun MpOUCXOIUT C MPUBIICUCHUEM 3HAHUU W3 PAHEE MU3YYEHHBIX
yueOHBIX TpeaMeToB: «Okpyxaromuii Mmupy», «buonorus. 5—7 kmaccel» u «Pusnka. 7
KJIacC».

[Ipn u3ydeHn XUMHUHU TPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUN OCHOB XMMHUYECKOU
HayKH KaK O00JacTU COBPEMEHHOI'O €CTECTBO3HAHMS, NMPAKTHUECKOH IesTEeIbHOCTH
YeJI0BEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYIbTYphl. 3anada y4eOHOro
npeaMeTa COCTOMT B (DOPMUPOBAHMU CHUCTEMbI XMMHUYECKUX 3HAHUI — Ba)KHEHIINX
(akTOB, MOHATHUI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, JOCTYMHBIX O00O0OIIECHMI
MHUPOBO33PEHUYECKOI0 XapakTepa, si3plka HayKH, B MPUOOIICHUH K HAyYHBIM METOAaM
MO3HAHMSI TIPU H3YYEHUHU BEIIECTB M XUMHMUYECKUX peakiuil, B (OPMUPOBAHUU U
pa3BUTHUU MO3HABATEIbHBIX YMEHUN M MX MPUMEHEHUU B y4eOHO-MO3HABATEIbHOU U



y4eOHO-UCCIIE0BATENILCKOM  JCATEIbHOCTH, OCBOGHHUM  MpaBWJI  OE30MacHOTO
oOpaIleHus ¢ BEIEeCTBAMH B TIOBCETHCBHOU YKU3HH.

[Ipy W3ydyeHUM XUMHUM HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPEH TaKHUe LEIH, KaK:

— ($opMHpOBaHWE WHTEUICKTyalbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMmo00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHBHOMY TPUHSATHIO PEIICHUA,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM >KU3HU;

— HaMpPaBJIEHHOCTh OOYYEHHUS Ha CHCTEMAaTUYECKOe TPUOOIICHHE 00YyJarOITUXCs K
CaMOCTOSITEJILHOM ITO3HABATEJILHON JICITCILHOCTH, HAyYHBIM METOAaM ITI03HAHWS,
(GbOpMHUPYIOIIIM MOTHBAITUIO U PA3BUTHE CITOCOOHOCTEH K XUMHUH,

— obecrieyeHne YCJIOBUN, CHOCOOCTBYIOIIMX MHPUOOPETEHUIO O0YyYaromIUMUCS
OTIBITa PA3HOOOPA3HOM JESITEIILHOCTH, IIO3HAHUS U CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB
(KJIOYEBBIX KOMIIETECHILIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE I Pa3Iu4YHBIX
BUJIOB JICSITEIIbHOCTH;

— ¢opmupoBaHue o00meH  (QYHKIMOHAILHOH W  €CTECTBEHHO-HAYIHOU
IrPaMOTHOCTH, B TOM YHCIIC€ YMEHHI OOBSICHATh U OLICHUBATH SIBIICHUS OKPYXKAIOIIETO
MUpa, UCTIOJIb3Ys 3HAHUS U OIBIT, MOJYyYCHHbIE MPU U3YYCHUH XUMUHU, IPUMEHSITh UX
IIPH PEIICHUH TIPOOJIEM B MIOBCEIHEBHOM KU3HU U TPYAOBOU AEATCITLHOCTH;

— ¢opMupoBanue y 00yJaromuxcs T'YMaHHUCTHUECKUX OTHOIICHWH, TTOHUMAaHUS
[EHHOCTH XUMHWYECKUX 3HAHUW [JIs1 BBIPAOOTKM HKOJIOTHMYECKH IIeJIeCO00Pa3HOTO
MOBE/ICHHS B OBITY M TPYIOBOM JEATEIHHOCTH B LEJIAX COXPAHEHHUS CBOETO 3I0POBhS U
OKpYKarolllel MPUpPOAHON CPEIbI;

— pa3BUTHEC MOTHBAIlMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHWIO HA OCHOBE YCBOCHUS OOIIEUYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY TPOQUIIS U HAMPABICHHOCTU JTaIbHEUIIIETO 00yUeHUsI.

OO6miee 4KCIO 9acoB, OTBEAEHHBIX NJIST MU3YyYEHUS XUMUHM HA YPOBHE OCHOBHOTO
o0riero oopa3oBanus, coctapisieT 136 yacos: B 8 kimacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 kitacce — 68 yacoB (2 yaca B HEJENIO).



COJAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tema wm BemecrBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BeecTB. [loHsTHE O MeTOmax MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoObI pa3acIICHUs] CMECCH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE dJeMEHThl. CHMBOIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHasg Macca. OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBasi 407151 XUMHUYECKOr0 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemecrBa. Monb. MonsipHass macca. B3anmocCBsi3p KOJIMYECTBa,
Macchl M 4YHCJAa CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel mo Qopmynam
XUMHAYECKUX COCTUHEHUMN.

DuU3NYECKUEe U XUMHUUECKUE SABJICHUS. XUMHUUECKas Peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEUIECTB. XUMHUYECKHE ypaBHeHMs. Knaccudukanms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKECHUS, 3aMeleHuUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JaOOpaTOpuu |
npuéMamMu 0OpanieHusl ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3YYEHUE U OINKCAHUE
(¢u3nuecknux CBOMCTB O00pa3llOB HEOPraHMYECKUX BEIIECTB, HAONIOJCHHE
dusnuecknx (TJIaBJICHWE BOCKA, TAasHUE JIbJla, pacTUpaHUE caxapa B CTYIKE,
KUIICHWE U KOHJACHCAIMS BOJbI) U XUMHUUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIIOTOMN) SBJICHHM, HAOMIOACHUE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasjio’keHue caxapa,
B3aMMOJICUCTBME CEPHOM KHCIOTHI C XJIOPUAOM Oapusi, pa3ioKE€HUE THAPOKCHIA
Menu (II) mpu HarpeBanum, B3auMojielcTBHE Keje3a ¢ pactBopoM cou Menu (1I),
U3Y4YEHHE CIOCOOOB pa3/iefieHUsi CMECEi: C MOMOIIbI0 MarHuTa, (QUIbTpOBAHUE,
BBITIAPYMBAHKE, TUCTUUIAINS, XpoMaTorpadusi, TPOBEICHUE OYNCTKH MMOBAPCHHON
CONM, HaONIOJICHWE W  ONHCAaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 33aKOH COXPAHEHHS MacChl, CO3/IaHUE MOJENIEH MOJEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopom — 371€eMEHT U IpoCToe
BerecTBO. Haxoknmenue kuciaopona B mpupojge, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune xucnopona. CrocoObl
NOJIyYeHUSI KUCIOpoJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoje. O30H — autoTpornHas MOAU(PUKALINS KACIOPOIa.



TermoBoit >PdeKT XUMHUYECKON peakiuu, TEPMOXHUMHYECKHE ypaBHEHUS,
9K30- U DHAOTEPMHUYECKHE pEaKIUU. TOIUIMBO: yroidb W METaH. 3arpsA3HCHHE
BO3/1yXa, YCUJIEHUE MapHUKOBOro 3(pdekTa, pazpylieHre 030HOBOTO CIIOSI.

Bonopoxn — anemeHT u pocroe BemecTso. Haxoxnenue Bogopoia B mpupose,
busznyueckre 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moy4deHus. Kuciors
U COJIN.

MousipHbiii 00bEM ra30B. Pacu€rbl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBoOMCTBA BOAbL. Boma Kkak pactBopurtenb. PacTBOpBL.
HacelmienHble M1 HEHACBIIEHHBIE PacTBOpPbI. PacTBOPHMMOCTH BEHIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpupoJe U B KHU3HU 4desioBeka. KpyroBopor Boabl B pUpoO/IE.
3arps3HeHHe NpUpOIHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukarus neoprannyeckux coeauHeHuid. Oxcuanl. Knaccudukanus
OKCHJIOB:  coneoOpasyrolmiue (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecojeoOpasyromue. Homenkmatypa okcumoB. Dusnmdeckne W XUMHYECKHE
cBoOlcTBa OKCUIOB. [lonyyeHne okcuaoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: IMETOYM U HEPACTBOPUMBIC
ocHOBaHuA. Homenkiarypa ocHoBaHui. du3znueckne M XMMHYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBa KHUCIOT. Psn aktuBHoctn MeraiuioB H. H. bekerosa.
[TonyuyeHne KuCnoT.

Comu. Homenkimarypa comneil. @uzndeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPraHUYECKUX COCIUHEHMI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENIEIICHUE COACPKAHUS KUCIOPOAa B BO3AYXE, MOJTYyYEHHE,
coOupaHue, paclo3HaBaHWE M M3Y4YEHHUE CBOMCTB KHCIOPOJa, HAOIIOJACHHUE
B3aMMOJCHCTBHASL BEIIECTB C KHCIOPOJOM U YCJIOBUS BO3HHUKHOBEHHS U
peKpalleHus ropenus (rmoxapa), 03HakoOMJIeHHE ¢ 00pa3liaMu OKCUJIOB U OITMCAaHUE
WX CBOICTB, MOJIy4Y€HHUE, COOMpaHUEe, paACIO3HABAaHUE U U3YYCHUE CBOWCTB
BOJIOpo/ia (ropeHue), B3aumMoencTeue Bogopoa ¢ okcuaom meau (1) (Bozmoxxno
UCMOJIb30BaHUE BUJCOMATEPUAIIOB), HAOIOeHIE 00pa3LIOB BEIIECTB KOJIMUYECTBOM
1 Momb, ucciaenoBaHWEe OCOOEHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IMYHOM
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM IOJEHN
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAJJIaMH (HAaTpUEM H
KaJIblIUEM) (BO3MOXXHO HCIIOJIb30BAHHUE BHJICOMATEpPHUAJIOB), HCCJIEIOBaHUE
00pa3I10B HEOPTraHMYECKUX BEIECTB PA3TUYHBIX KJIACCOB, HAOIIOIEHUE H3MEHCHUS
OKpacKH MHJIMKATOPOB B PaCTBOPAX KUCJOT U HIENOYEN, U3YUEHUE B3AUMOACHCTBHUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METaIaMH, PEakKiuil
HEUTpAIM3alK, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJlIa IPYTUM U3 PacTBOPA COJIM, PELICHHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxkHeunIme Kiaccbl HEOPraHMYECKUX COCTUHECHUIN.

Hepuoauuecknin 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHne aromoB. XHMHYECKasi CBA3b.
OKHCJINTETBHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KIAaCCU(PUKAIMK XUMHUYECKUX JJIeMEHTOB. l[loHsATHE O
IPYIIaxX CXOJHBIX DJIEMEHTOB (IEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaslIbI,
raJIOTeHbI, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEpPHBIE OKCUIBI
Y TUAPOKCHIBI.

[Tepuognueckuut 3akoH. [lepronnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB /.
N. Menneneena. Kopotkonepuoanas u nimuHHONIEpruoanas Gopms [leprogunaeckoit
cucteMbl xumudeckux sneMeHToB JI. M. MenneneeBa. Ilepuoasl W TpyIllibl.
DU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oTonsl. DiekTpoHnsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB MepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKA XUMHYECKOTO
3JIEMEHTa 110 ero nonoxeHuro B [lepunonnueckon cucreme 1. Y. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs paghyca aTOMOB XHWMHUYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB IO IPyIIaM U NEPUOIAM.

3navenue [lepuonnueckoro 3akoHa u [lepuonnueckoin cucTeMbl XUMUYECKUX
DJIEMEHTOB JJI1 Pa3BUTUs Hayku W TnpakTuku. [[. M. MenneneeB — y4€Hbl U
IPaKIaHUH.

Xumuueckasi cBs3b. KoBaneHTHass (ToyisipHasl W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPUIIATENHHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBSI3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Ipouiecchl okucneHus U BOCCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii Ixcnepumenm:

U3y4eHHEe OOpa3IOB BEHIECTB METANIOB M HEMETAUIOB, B3aUMOJICHCTBUE
TUJIPOKCHIA LHMHKA C PACTBOPAMHU KHCJIOT W IICJIOYEH, IMPOBEACHUE ONBITOB,
WUIIOCTPUPYIOIUX ~ IPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUU
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHUS).

Meostcnpeomemmnule ceasu

Peanuzanus MeXNpeIMETHBIX CBA3€M IMpPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIIECTBIIICTCSL YE€pe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MIOHATUM, TaK U NOHSATHM, SIBIIFOLIUXCS CUCTEMHBIMU JJI1 OTACIIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI' 0 1IUKJIA.



OO0nue ecTecTBEHHO--HAYYHbIE TTOHSTHUS: Hay4dHbId (haKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHalu3, CHUHTE3, Kiaccudukaius, MNEePUOJUYHOCTb, HAOIIOJEHHUE,
JKCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI,
PaguOaKTUBHOCTh, MOJICKYJA, JJICKTPHUYECKUM 3apsj, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (U3MYECKHE BEIUYUHBI, E€IUHUIIBI
MU3MEPEHHUS, KOCMOC, TIJIaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE MOPOBI, MOJIE3HBIC
VICKONIa€MBbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYECKAs peakus

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKUX dJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KA, KaJbLUUSI U UX COCTUHEHUN
B COOTBETCTBHM C TIOJOXKEHHUEM »JJeMEHTOB B llepumoamyeckoil cucreme u
CTPOCHUEM UX aTOMOB.

CtpoeHne BellecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAUIMYECKON PEUIETKU U
BHIa XUMHYECKON CBS3H.

Kiaccudukarus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHMHYCCKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJlacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKas CBA3b HEOPraHUUYECKUX BEIIECTB.

Krnaccudukarmss XuMUYeCKUX Peakiluii Mo pa3IudHbIM MpU3HAKaM (IO YUCTy
U COCTaBy YYacTBYIOIIMX B pEaKIUHU BEUIECTB, MO TeriaoBoMmy 3¢GdeKTy, o
M3MEHEHUIO CTETICHEH OKHMCICHUS XMMHUYECKUX BJIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMUUECKUE
YpaBHEHUS.

[Tonsatue o ckopoctu xumuueckod peakiuu. [lonarue o6 oOpaTuMbIX H
HEOOpaTUMBIX XUMHUYECKHX peakuusax. [IoHATHE O TOMOT€HHBIX M IeTepOreHHBIX
peakuusx. [lonsitue o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DaKTOPHI,
BIIUSIONIAE HAa CKOPOCTh XUMHUYECKOW PEAKIMU M IIOJIOKEHUE XUMHUUYECKOrO

paBHOBECHSL.
OKHCITUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  DJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHON peakiuu. CocraBnenue YPaBHEHUU

OKHUCJTUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMH ¢  HMCHOJb30BaHUEM  METOJa
3JICKTPOHHOTO OayiaHca.



Teopus 37EKTPOAUTHUECKON TUCCOUMALNN. DIEKTPOIUTHI U HEINEKTPOIUTHIL.
Kartuonsl, annonsl. MexaHu3M IHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHAAMU
XUMUYeCcKoi cBsizu. CteneHp Aucconuanuu. CHIbHbBIC U CIa0ble SJIEKTPOJIUTHI.

Peakuiun noHHOro ooMeHa. Y CioBUs MPOTEKAHUS peaKIuid HOHHOTO OOMEHa,
MOJIHBIE W COKpAallEHHbIE HWOHHbIE YypaBHEHUs peakuuii. CBONCTBA KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTaBICHUN 00 SJIEKTPOTUTUYECKON TUCCOIIUAIINH.
KauectBenHble peakunu Ha HOHBL. [IoHsITHE O THAPOIN3E COTNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMH KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB UM HEMETAUIOB (TpaduTa M aiMasza), CIOXKHBIX BEIIECTB
(x70puaa HaTpHs ), UCCIIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU peaKiuu oOT
BO3ACHCTBUA  pa3aMYHBIX  (PAKTOPOB, HCCIENOBAHUE AJIEKTPOIPOBOJHOCTHU
pPacTBOPOB BEUIECTB, Mpoliecca JUCCOIUALUN KUCIIOT, IIEJI0Uei U colield (BOZMOXKHO
UCIIOJIb30BaHUE BHUJECO MATEPUATIOB), TPOBEIACHUE OMNBITOB, WLUTIOCTPUPYIOIIUX
MpU3HAKK TPOTEKaHHWs peakuuid HOHHOro oOmeHa (oOpa3zoBaHHE OCajKa,
BbIJIEJICHUE Tra3za, 00pa30BaHME BObI), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHUCJIMUTENbHO-BOCCTAHOBUTEIIbHBIX pEaKluii (TOpEeHUE, PpEeakiuu pPas3lIoKEeHHUs,
COCIMHEHUSA), pPACMO3HABAHHUE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIbIO
KAuE€CTBEHHBIX PEAKIM Ha HOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/ibl U MX coeTMHEHUS

OOmiast xapakTepucTtuka TaJoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble CTerneHu okuciaeHus. CTpoeHne u (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMUYECKUE CBOMCTBA HA IpUMeEpE XJIopa (B3auMoeHCTBHE
C MeTaJylaMU, HeMeTajulamu, Iienodamu). Xiopoomopona. ConsiHas KHCIIOTa,
XMMUYECKUE CBOMCTBA, IIOJIydYeHHE, MpuUMEHEeHue. J[lencrBue xyopa U
XJIOPOBOJIOPO/Ia HA OpPraHu3M 4esoBeka. BaxkHeime Xmopuabl U ©X HaXO0XKJICHHUE B
IPUPOJE.

O6mas xapaktepuctuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe CTeneHW OokucieHus. CTpoeHHe W (U3HYECKUE CBONCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJTIOTPONMHBIE MOAU(PUKALIMKM KUCIOPOIa
U cepbl. XUMHYECKUE CBOMCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (U3NYECKUE U
XuMH4Yeckue cBorcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCJIOTHBIX OKCHUIOB.
Cepnas xucnora, Gpu3nuecKkre U XUMUYEeCKre CBOMCTBA (001Me KaK MpeICTaBUTEINS
KJIacca KHUCJIOT U crnenuduueckue). XUMUYECKUE PEaKIMM, JIekKalue B OCHOBE
POMBIIJIEHHOTO CIOC00a TOJIY4eHHsSI CepHOM KHUCIOThL. [IpumenHenue cepHoii
kucioThl. CoaM CcepHOM KHUCIIOTHI, KadyeCTBEHHas peakius Ha Cyib(har-uoH.
Haxoxnenne ceppl U €€ COCIMHEHUNW B TIpUPOJC. XUMHYECKOE 3arps3HCHUE
OKpYKaloIIel Ccpeabl COEAUHEHHUSIMU Cepbl (KUCIOTHBIE JIOKAM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHUS.



OOmass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIC CTETIEHW OKHUCIEHHUsA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dbusnueckre u xuMuueckre cBorictra. KpyroBopot azora B nmpupojie. AMMHUAK, €ro
duznuecKkre 1 XUMUYECKHAE CBOMCTBA, MOTyYeHne U mpuMeHeHne. Colli aMMOHHS,
uX pu3NUeCKre U XMMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THas KHCIIOTa, €€ TMojydeHue, (Pu3ndecKue W XUMHYECCKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSl Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBanue HUTPATOB U COJICH aMMOHMSI B KAYECTBE MUHEPATIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPY)KAOIIEH Cpellbl COSTUHEHUSIMU a30Ta (KUCTIOTHBIC
JIOKIM, 3arps3HEHUE BO3AyXa, MOYBBI U BOJoEéMOB). dDochop, amioTpomHbIe
moaudukanuu dochopa, dusznueckue u xumuueckue cpoiictra. Okcua dochopa
(V) u dochopnas kucnora, Guanyeckue U XUMHUUYECKHE CBOMCTBA, MOJy4YCHHE.
Hcnonb3oBanue dochaToB B KaueCTBE MUHEPATHHBIX yI0OPEHUH.

O6mas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTEMICHU OKUCIEHUS. Y TIIEPO/, aJUIOTPOITHbIE MOAU(PHUKAIINH,
pacnpocTpaHeHUe B MpUpoje, PU3NUYECKUEe U XUMUYECKUE CBOMCTBA. AncopOuus.
Kpyrosopor yriepona B mnpuponme. Oxkcuasl yriepoaa, ux (Qusmdyeckue u
XUMUYECKAE CBOWCTBA, JCHCTBME HA JKWUBBIC OpPraHU3MBI, IMIOJIYYCHHE W
npUMEHEHUE. DKOJIOrHYecKue MmpoOieMbl, CBI3aHHBIE ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TI00AIbHOTO MOTEIUVICHUSI KJMMara, NapHUKOBBIM 3G @dexT. YronbHas
KUCIIOTa W e€ cod, uX (PU3MYecKue M XMMUYECKHE CBOMCTBA, IMOJIy4YEeHUE H
npuMmeHeHue. KadecTBeHHass peakuus Ha KapOoHaT-uoHbL. Mcmosb3oBaHue
KapOOHATOB B OBITY, MEAUITMHE, TIPOMBIIIJICHHOCTH U CEJTLCKOM XO3SICTRBE.

[lepBoHauanbHBIC TTOHITHS 00 OPraHUYECKUX BEIECTBAX KaK O COSAMHEHUSIX
yraepona (MeTaH, 3TaH, STUJICH, alleTUJICH, dTAHOJ, TJIUIIEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, WPUPOIHBIA Ta3, HEPTH),
IPOAYKTHl MX TepepadoTku (O€H3WH), MX POJib B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojgax — U ux
pomM B JKM3HM 4YelIOBEKa. MarepuaqbHOE €IWHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemumnii, ero ¢Qusmueckue # XHUMHYECKHE CBOICTBa, TMOMy4YeHUE W
npuMmeHeHue. CoeuHeHUs KpeMHHUs B ripupoie. OO1ire npeacTaBieHus 00 OKCHae
kpemuusa (IV) u kpemuueBoil kucinore. CUIUKATHI, UX UCIOJIb30BAHUE B OBITY, B
MTPOMBITIUICHHOCTH. BakHEHIe CTpOUTENbHBIE MaTephaibl: KEPaMHKa, CTEKIIO,
IIEMEHT, OcToH, keme300eToH. IIpobGaemMbl  0G€30MacHOr0  HMCIOJb30BaHUS
CTPOUTEIBHBIX MATEPHAJIOB B TTIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3loB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCJIOTHI,
IIPOBEJICHNE Ka4YeCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI U HAOJIIOCHHE MMPU3HAKOB



WX TIPOTEKAHWsI, OIBITHI, OTpaKaromue (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
TaJlOor€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BAaHUE BHUJIEOMATEPUATIOB),
O3HaKOMJICHHE ¢ 00pa3aMu XJI0pUI0B (TAIOT€HHI0B), 03HAKOMJIEHHE C 00pa3iiaMu
ceppl U €€ COCIUHEHUSMH (BO3MOXXHO HCIIOJIb30BaHUE BHUJIEOMATEPUATIOB),
HaOJII0IeHNe Tporiecca OOYTIIMBaHUS caxapa Mo ASHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIOTHI, U3YYEHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOU KUCIOTHI,
MPOBEICHUE KAYECTBEHHOW peakiiuu Ha Cyab(ar-uoH u HaOII0IeHUE TTpU3HaKa eé
IPOTEKaHUsI, O3HAKOMJICHHE C (PM3MYECKUMU CBOMCTBaMH a30Ta, docdopa U Hux
coeMHEHUN (BO3MOXKHO HCIIOJIh30BaHUE BUJIEOMATEpUAIOB), 00Opa3liaMu a30THBIX
u (GochopHBIX yHOOpeHHl, MoaydyeHrne, coOupaHue, paclio3HaBaHUE U M3YyUCHUE
CBOMCTB aMMHaKa, IPOBEICHUE KAYECTBEHHBIX pEaKIMi Ha HWOH AMMOHHUA U
docar-uoH M U3ydEeHUE TPUZHAKOB HX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOM A30THOM KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpPUAJIOB), M3YUYEHHUE MOJIENe KPUCTALIMYECKUX PEIIETOK anMasa,
rpadura, QymwiepeHa, O3HAKOMIICHHE C TIPOIECCOM aaCcOpOIUM PaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM VYIJIEM M YCTPOMCTBOM IPOTHUBOrasa, IOIYy4YEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKHCIIOrO ra3a, MpOBEICHHE
KaueCTBEHHBIX pEaKIuii Ha KapOOHAT U CHJIMKAT-WUOHBI U U3YUYCHHUE MPU3HAKOB UX
POTEKaHUs, O3HAKOMIJICHHE C MPOAYKIHEH CHIMKATHONM MPOMBIIUICHHOCTH,
pelieHrue SKCIMEePUMEHTANIBHBIX 3a/ad mo Teme «BaxHelnime HeMeTauibl U UX
COCIMHEHUSD.

MeTa/iibl 4 UX COEIMHEHUSA

OO6mras XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nonoxeHuss B llepuonnueckoin cucreMe XuUMHYECKUX 3ieMeHToB [[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHEe MeTayioB. MeTraumueckas CBsI3b U
METAUIMYECKAs] ~ KpHUCTA/UIMUecKass  pem€rka.  DJIEKTPOXUMUYECKUU  psij
HanpspkeHuil metaioB. dusnyeckue U XUMUYECKUE CBOMCTBA MeTaioB. O01me
crocoObl mosiydeHus MeTauioB. I[loHATHE O KOpPPO3UM METAJIOB, OCHOBHbBIE
CHOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YYT'yH, TIOPATIOMUHUI, OpOH3a)
U UX PUMEHEHUE B OBITY U POMBIIIJIEHHOCTH.

[Ilemounsie MeTaiuibl: nojioxkeHue B Ilepuoguyeckoid cucreMe XUMHUYECKHX
sanementoB JI. WI. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B IPHUPOJE.
dusnyueckre U XUMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUAbl U
TUAPOKCUABI HaTpusi W Kaius. l[IpuMeHeHue I1IEeTOYHBIX METAUIOB W HUX
COCIMHECHUM.

[MlenouHo3eMenbHBIE METaJIbl MarHuii W KajblUii: IIOJO0XKEHHE B
[lepuoguueckoii cucreme xumudeckux 3jeMeHToB . . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxoxeHue B npupoje. duznueckne 1 XMMUUYECKUE CBOMCTBA MarHus U



Kayblusl. Baxkneiime coequHeHns Kanbius (OKCUI, TUIPOKCUI, CONH). KECTKOCTh
BOJIBI ¥ CLIOCOOBI €€ yCTpaHEHUS.

AmoMuHHI: TIoNiokeHue B llepronnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
J. . MenneneeBa, CTpOeHHE aroMma, HaxOxkicHue B mnpupone. dusmyeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMA. AM(OTEpHBIC CBOHCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpoeHHE aToMa, HaXOXICHUE B npupome. Pusnyeckue wu
XUMUYECKHEe CBOMCTBA xele3a. OKCUAbl, TUIPOKCUIBI U conu kenesa (II) u sxenesa
(IIT), nx cocTaB, CBOWMCTBA U MOIYYEHHUE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHHE C 00pas3llaMiM METAUIOB W CIUIABOB, WX (HU3UUYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHUE PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHA
KaJIbI[Usi U HATpUsi C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
HCCIICIOBAaHUE CBOMCTB JKECTKOM BOBI, MPOLIECCA TOPEHUS JKEJie3a B KHUCIOPOAE
(BO3MOXKHO  HCIIOJIb30BAaHUE  BHUJCOMATEPHATIOB), IPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIUi Ha MOHBI: MaTrHUSI, KAJIbITUS, ATFOMUHUS, ITMHKA, XKene3a (1I)
u xene3a (III), menu (I), HaGaromeHMEe W ONMKMCAHHE ITPOLIECCOB OKpAITMBAHHS
JJaMEHU MOHAMU HaTpusi, Kalusg U Kaiblusg (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMAaTEPHUAJIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB I'HIPOKCH 1A ATFOMUHUS 1
TUJPOKCHIA LIMHKA, PEHICHUE 3KCIEPUMEHTANBHBIX 3a7au no Teme «Baxueimue
METAJUTBI U UX COCTUHECHUSD.

XUMHUA U OKpYsKaIOLIas cpeaa

BemecTtsa u Marepuasibl B ITOBCEIHEBHOM KWU3HM YEJIOBEKa. be3oracHoe
WCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. [lepBas momornis mpu
XUMHUYECKUX 0’KOTax U OTPaBIICHUSIX.

XUMHUYECKOe 3arps3HEHHE OKpYKarlier cpenbl (IpeaesbHas I0myCcTUMAast
KOHIIeHTpaius BemecTs, nanee — [1JIK). Pons xumun B penieHuu 3K0JI0rHYeCKuX
po0Jem.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpas3lloB MaTepUaioB (CTEKIJIO, CIUIABBI METAIOB, MOJUMEPHBIC
MaTepuasbl).

Meosrcnpeomemmnule ceasu

Peanuzanuss MeXNpeaIMETHBIX CBSI3€H MNMpU HM3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBIIICTCSL Yepe3 UCIOIb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHSATHUM, SBJISIOIIUXCS CUCTEMHBIMH JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IMKJIA.



OO1Iue ecTeCTBeHHO-HAYYHbIC MOHSATHUS: HAy4HbIM (DakT, TUIoTes3a, 3aKOH,
TEOpHs, aHauu3, CHUHTE3, Kilaccu(ukaius, TMNepUOIUIHOCTh, HAOIIOJACHHUE,
OKCHEPUMEHT, MOJICIIMPOBAaHHE, HW3MEPEHUE, MOJEeib, SBICHHE, MapHUKOBBIN
ek, TEXHOIOT s, MaTepUaIb.

dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJTUJI, N30TOIIbI,
PaliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUIECKUI 3apsij, TIPOBOIHUKH,
MOJMYIPOBOAHUKHY, AUDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEUIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAILTYECKAs
peméTka, CIiaBbl, (U3MUYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, neixanue, Ouocdepa, 3KOCUCTEMa, MHUHEpPAIbHBIE
ya00peHus, MUKPO3JIEMEHThI, MaKPO3JIEMEHTBI, TUTATENIbHbIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTOPOJIbI, TOJIE3HbIE
MCKOIIaeMble, TOILTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEILHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, IPUHATBHIMU B
oOlIecTBE NpaBWiIaMU U HOpPMaMU TOBEJAEHUS M CIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJarOLUXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOW IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIMpeHue OMbITa AEATENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAaydYHOMY HAcCJIE€AWI0, MOHMMAaHUsA 3HAYCHUS XMUMUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALHMEN O
MEPENOBbIX JOCTHKEHUSIX W OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IIPEICTABIEHN O COLUMAIbHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOLIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPUYECKOM W JpYrMX  BHUOAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTH IPH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YU4E€OHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
Y B3aUMOIOMOIIIH B MPOIIECCE ITON yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE€ NOBEACHUE W MOCTYNKHM CBOMX TOBAapHUILIEH C IMO3WLHUH HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakUuH,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM M COCTaBIIIIOIIME
OCHOBY IJIl TOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTUA MPUPOJbI, B3aMMOCBS3SIX 4YEIOBEKAa C
IIPUPOJHON CPENOW, O POJIM XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHbIC HA MOJIyYEHHE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOaeMbIX TMPOIIECCOB U SIBJICHHIA,
NO03HABATEIbHOM, MH(OPMALIMOHHON W YUTATEIbCKOM KYIbTYpbl, B TOM YHCIIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATypoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M I03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh H
CIOCOOHOCTh K  €caMOOOpa30BaHMIO, MPOEKTHOM U  HCCIEHOBATENIbCKOM
NESITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBlIEHHOCTH M YpPOBHS OOY4YEeHHsS B
JaTbHEHIIIEM;

4) popMupoBaHUs KyJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHHUE IOCIEACTBHI U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJisd, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COOMIOACHUS MpaBuil O€30MACHOCTA TPU  OOpaIlllEHUU C
XMMHYECKUMHM BELLIECTBAMU B OBITY U pEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO Tpodeccuil U TpyAa pa3InuyHOro poja,
YBa)XEHHE K TPYy U pe3yJibTaTaM TPYAOBOU N€ATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT MNPEAMETHBIX 3HAaHUMM O  XMMHMHM, OCO3HAHHBIA  BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOAOIKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIeuHoN npodeccuoHaNbHON JEATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJIOrM4eCcKOro BOCIIUTaHUS

HKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K MTPUPOIE KaK UICTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUE IEHHOCTH 3I0pPOBOr0 H
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
paBuJ1 6€30M1aCHOTO MOBEJCHUS MPU PabOTEe C BEIIECTBAMHU, a TAKKE B CUTYaIHsIX,
YIPOXKAIOIIKX 3J0POBbIO U JKU3HU JIFOJEH;

CIOCOOHOCTU NPUMEHATH 3HAHMS, MOJIy4aeMble MPU U3YyYEHUM XUMUH, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPEIOM, I MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAaHUS IJIOOAJIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeH MX PEIIeHHs MOCPEACTBOM METOJO0B XHMMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHHSI PYKOBOJICTBOBATHCSI UM B IO3HABATENIbHOM,
KOMMYHUKATUBHOHN U COIIMAJIbHON MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIE JUIs
(dbopMupoBaHUS MUPOBO33PEHUSI O0IIICHAYIHBIC TOHATHSA (3aKOH, TEOPHS, TPHHIIHII,
runore3a, (QaxkT, CcHUCTEeMa, TMPOLECC, OJKCHEPUMEHT U JApPYroe.), KOTOpbIe
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MpEAMETaxX W IMO3BOJIAIOT Ha
OCHOBE 3HaHW U3 3TUX MNPEeAMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE€ 00ECIEYnBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEeSATeLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTUMHU TOHSITUSMHM), HCIIOIH30BaTh
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH JUIsSl KJIACCU(PHUKAMKA XMMHYECKUX BELIECTB M XUMUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMysia U YypaBHEHHE
XUMUYECKON PeaKIuu — IMPU pelIeHUU y4eOHO-TT03HABATENIbHBIX 33714, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUN BBIABISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOI[ME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIECCaX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQUe€CTBE OCHOBHI IS (DOPMHUPOBAHUSI TUIIOTE3HI IO TTPOBEPKE
PABUJIBHOCTH BbICKA3bIBAEMbBIX CY>KIECHU;

NpUOOpPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allid W TPOBEIAECHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOIOM IIpoliecca,
CaMOCTOSITEJILHO MIPOTHO3UPOBATH €r0 pe3ylsibTar, POpMYIUpPOBaATH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmneii:

yMEHHE BBIOUpATh, AHAIU3UPOBATH M HWHTEPHPETUPOBATH HHPOpPMAIHUIO
pa3IMYHBIX BUAOB U (HOPM MPEJCTaBICHUS], TOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3NIMYHBIE METOJAbl U 3aMpPOChl MPU MOUCKE U OTOOpE
MHPOPMAIIMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIi BBITTOJHEHUS
y4eOHBIX M MO3HABATEJIbHBIX 33/1a4 OMPECIEHHOIO TUIIA, MPUOOPETEHUE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPO aKTUBHOT'O MUCIOJIb30BaHUS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAbHYIO (DOpMY IIpe/icTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh pEIlacMble 3aJladyd  HECJIOKHBIMU CXEMaMH, JuarpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce Yy4eOHOU W
UCCIICIOBATEBCKON JCATEIBHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpUPOIHOM
Cpelbl.

KoMMyHuUKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHUS 337aBaTh BOMPOCHI (B X0 1Uaora u (UJK) TUCKYCCUU) TI0 CYILIECTBY
oOcyxaaeMoll TeMbl, (OpMyIHpPOBaTh CBOM MPEIIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a]1a4u;

YMEHUS  MPEICTaBISATh  IOJIYYEHHBIE  PE3yJNbTaThl  IMO3HABATEIBHOU
NEATeIbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOIO dKCIEeprUMeHTa (JIabopaTOpHOTrO OIbITA,
71a0b0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOI0 MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM W MCCIIEOBATENLCKON  JEATEIbHOCTU  TPU  PEIICHUHU
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (00CyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JICUCTBUM, OIIPEIEJIECHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaibHbIe YyeOHbIe 1elCTBHS:

YMEHHE CaMOCTOSITENILHO OIpPEAENATh LEeNU JeATeIbHOCTH, IJIaHUPOBATh,
OCYHIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeILHOCTD, BBIOMpaTh Hanbosee 3 HEKTUBHBIE CIIOCOOBI PEIICHUs YUCOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOATEIbHO COCTABJATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIA  QJITOPUTM JCHUCTBUUA IMPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYECHUSI HOBBIX 3HAHMM 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBAaTh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETU, YMEHHE
UCII0JIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, MPEjIaracMble B YCIOBUH 33JJaHUM.

NHNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3YJbTAaTOB 10 OCBOCHHIO O0O0S3aTEIBHOTO
COJICp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (demepasbHON padodeil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4dHbIe 3HAHUS, YMEHHUS M CIIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IIOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalu,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHily oOyueHus B 8 kjiacce mpeMeTHbBIE pe3yJIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIApHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIJIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIUs peaKui: peakiuu
COCAMHEHMS, PEAKIHMH PA3JIOKEHUS, PEAKUMH 3aMEUICHUS, PEaKUUU
oOMeEHa, HK30- U PHJIOTEPMHUUECKHE PEaKIIMH, TETJIOBOM 3 EKT peakiuu,
SAJIpO aTOMa, SJIEKTPOHHBIN CJIOW aTOMa, aTOMHAasi OpOUTab, PAINYC aTOMA,
XUMUYECKasl CBS3b, NOJIIPHAS M HEIMOJISPHAs KOBAJEHTHAs CBSI3b, HOHHAS
CBsI3b, MOH, KaTWMOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEILIECTBA
(TIpolleHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHWYECKUX IOHATUM W
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHUN;

e HCIOJNB30BAaTh XUMHUUYECKYIO CHMBOJIUKY JUJII COCTaBJIeHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHI;

e ONpeEACNITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHb  OKHCJCHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKONW CBs3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSAX;

e packpeiBaTh cMmbichn Ilepuomgmueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAHEHUSI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIDHOTO YYE€HHsI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh Ta0auMuHyto (opmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3iuyarh I[IOHATUA «TJIABHAs
noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJIbIIIEe TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUS, KOTOPhbIE HMEIOTCA B
tabmune «llepuogmyeckas cucremMa XUMHYECKHX dieMeHToB J[. .
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTAB | 3apsi siApa, 00IIee YUCIIO JIEKTPOHOB U
pacmpeeneHIe X M0 SJIEKTPOHHBIM CIIOSIM );

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XAMHUYECKHUE PEaKIuu (M0 YUCITY M COCTaBYy Y4YacTBYIOIIUX B PEAKIIUN
BEIIECTB, MO TEII0BOMY YD (PexTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAst OMMCAHKUE TTPUMEPAMH MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKLNN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHM TIPOTEKAHMSI XUMHYECKUX TMpEBpaIeHUN B
pa3IMYHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIIECTB,
MAacCCOBYIO JIOJIFO XHUMHYECKOTO »dJeMEHTa Mo (opMmyrne COeIuHEHWS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO
XUMHYECKOU PEAKIINY;

MPUMEHSTH OCHOBHBIE OIE€paIlii MBICIUTEIbHON AESITEIbHOCTU — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMAaTHU3allhio, KIacCH(UKAIINIO,
BBISIBJICHUE MPUIMHHO--CJICACTBEHHBIX CBSI3€H — I M3YYCHHS CBOWCTB
BEIIECTB M XHMMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOACHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peanbHBIM U MBICJICHHBIN);

CJIeIOBATh MPABUJIaM ITOJIb30BAaHUS XUMHUECKON TIOCYIOHN 1 JJAOOpaTOPHBIM
0o0Opy/IOBaHWEM, a TaKXKe TpaBWIaM OOpAaICHHUs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIMUSIMU TI0 BBIMOJTHCHUIO J1AOOPATOPHBIX
XUMHUYECKUX OTTBITOB IT0 IMOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(BomoOpoia M KHCIOPO/A), MPUTOTOBICHUIO PACTBOPOB C OMpPEEIEHHOM
MaccoBOM JoJiell pacTBOPEHHOrO BEILECTBA, TUIAHUPOBATH U IMPOBOJIUTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCIIOT C TIOMOIIBI0 HHAUKATOPOB (JTaKMycC, eHom(TamenH, METHIOPaHK

U JIpyrue).

K xonIy 0OyueHus B 9 kiacce mpeaMeTHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
AJEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, AHHWOH, INPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasi peaklmsi, XUMUYECKasi CBS3b, TEIIOBON 3dexT
peaKkiuu, MOJib, MOJIApPHBIA  O0O0BEM,  pPacTBOpP,  DIJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJUTHYECKAs IUCCOLMALINS, PEaKIUd HOHHOIO
oOME€Ha, Karalu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTuMble H



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAaHOBJIEHUE, AJUIOTPOIIHNS,
aM(pOTEPHOCTD, XUMHUYECKast CBSI3b (KoBajyIeHTHA, VMOHHAs,
MeTaNInyecKas ), KpUCTaJUIMUecKas peréTka, Koppo3usl METAJUIOB, CIIABHI,
CKOPOCTh XMMHUYECKOM PEaKLHU, MPEACIbHO IOIYCTUMAasi KOHUEHTPALUS
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH U
MPUMEHSITH 3TU MOHSATHUSI IPU ONMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJII COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIPEIENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeNEHHOMY KJIacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA 10 XUMUIECKON (Qopmylie, XapakTep cpeabl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEIETKN KOHKPETHOI' O BEILIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona J[. M. Mengeneera u
JIEMOHCTPUPOBATh €ro IIOHMMAaHUE: OIKCBHIBATh W XapaKTEepU30BaATh
Tabauunyo ¢opmy llepronnueckoil CUCTEMbl XUMUUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHSTHUS «IJIaBHAs moArpymnmna (A-rpynma)y u «mobodHas
noarpynna (b-rpynma)», wmanple u OOJbIIME MEPUOABI, COOTHOCHUTH
0003Ha4YEHUS1, KOTOPbIE UMEIOTCS B IEPUONYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsif  sapa, oOllee YHUCIO DBJIEKTPOHOB U paclpelesieHHe HX MO
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MCHCHHH
CBOMCTB 3JIEMEHTOB M MX COCOWHEHHMHN B NPENENaX MaJlbIX MEPUOLOB U
TJIABHBIX MTOATPYIII € Y4ETOM CTPOEHHS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XMUMHUYECKUE BJIEMEHThI, HECOPraHMYECKHUE BEIIECTBA,
XUMHUYECKUE PeaKIuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQEKTy, 0 M3MEHEHHUIO CTEIEHEW OKHUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXHBIX BEHIECTB, MOATBEPXKAAs OIKHCAHUE
MpUMEpaMHi MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

COCTaBJIITh YPABHEHHS DJICKTPOJIUTUYECKOM JUCCOLMALAM  KHUCIOT,
LIEJI0OYEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUA,
BO3MO)XHOCTH TIPOTEKAHHMSI XUMUYECKUX TMPEBPAIICHUN B pPa3TMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIHLHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChlI BEITIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO DJJIEMEHTa 10 (opMmysne CoeIMHCHHS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKON peaKilnu;

co0roaaTh MpaBuiia MOJb30BAaHUS XUMUYECKOM MOCY 101 U J1abopaTOPHBIM
o0OpymOBaHWEM, a TakKe TMpaBuja OOpamieHuss C BEIIeCTBAMU B
COOTBETCTBUU C MHCTPYKUMUSIMU IO BBIMOJIHEHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OTBITOB IO MOTYIEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yrieKucioro rasa);

MPOBOAUTH PEAKIINH, TOATBEPHKIAIONTUE KAYECTBEHHBIN COCTaB pa3IMUHbIX
BCIIECTB: PACMO3HABAaTh OMBITHBIM ITYTEM XJIOPUA-, OpPOMUI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCHUJI-MOHBI, KaTHOHBI
aMMOHHUSI W WOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

MPUMEHSATH OCHOBHEBIE OITepaIlii MBICIUTEIHHON IEATCILHOCTH — aHAIA3
CUHTE3, CpaBHEHUE, 0000IIICHNE, CUCTEMATHU3aI1I0, BHISIBJICHUE TPUUUHHO-
CJICJICTBEHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIIECTB U XUMHUYECKUX
peaKIuii, E€CTCCTBCHHO-HAYYHBIC METOJbI IIO3HAHWUS — HaOJIOeHNE,
U3MEPEHUE, MOACIUPOBAHUE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosunvecTBo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM pPOBHIE)
KonTpoabHsbie IIpakTHueckue
n/n TeM NMPOrpaMMbl Bceero oOpa3oBaresibHbIE PeCypChl
padoThI padoThI
Paspnea 1. IlepBoHayajibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh

11 €CTeCTBO3HAHMS U 5 ) bu6moreka [JOK

' MPaKTUYECKOU JIESTEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJnoBeKa

12 BemecTBa n xumuueckue 15 | bubmoteka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nen 2. BaxkHeliine npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
)1 Boznyx. Kucnopon. [Tonsitue 6 bubmmorexa [IOK

' 00 oxcumax https://m.edsoo.ru/7{41837¢c
5 Bognopon.IlonaTtue o kucmorax g | bubmmoreka [IOK

’ U COJIIX https://m.edsoo.ru/7f41837c
)3 Bopa. PactBopsl. [TonsiTHE 00 5 ! 1 bubmioreka [IOK

’ OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 | | bu6mmoreka [JOK

' HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30

Pa3nea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1eMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnueckas cBsi3b. OKHUCJINUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU




[leproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

31 T . bu6mmoreka [JOK
' XUMHeCkHX dementos J1. . https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToMa
XHUMHYECKaAS CBSI3b.
39 OKHCMITeLHO 2 bu6mmoreka [JOK
) cmTen https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIIUH
bubmioreka [IOK
1
Hroro no pasnexy > https://m.edsoo.ru/7f41837¢
p 3 bu6moreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM uugposbie
Ne n/mm P Konrpoabnsie | IlpakTnueckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paspges 1. BemiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpeHuE n yriydiieHue 3HaHUI 5 | bubmotexa IIOK
' OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6motexa [IOK
’ peaxuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. g | | bubmmorexa [IOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTasiibl M MX COeAMHECHUS
21 OO0mast XxapaKTepuCTHKAa XUMUY eCKIX 4 : bubmorexa [JOK
' anemeHnToB VIIA-rpynmel. ["anorexst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' 124 F P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
bu6moreka [JOK
2.3 aneMeHToB VA-rpymnmbl. A3oT, pocdhop 1 ux 7 1
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.4 anemenToB IVA-rpynmel. Yriaeposa u 8 1 2 bubmoreia LIOK
. . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Hroro no pasaeiy 25




Paznesa 3. MeTaJsIBI M X COCIUHECHUS

bubmumoreka [IOK
1 7 4
3 (Obue CROHCTBA MeTaLIOR https:/m.cdsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 Baxkueiinmme MeTanibl U UX COSIUHCHUS 16 hitps://m.cdsoo.ru/7f41a636
Nroro no pazneny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 B CTBa M MaTepHaibl B JKU3HU YEI0BEKaA 3 bubmorexa LHOK
' eie p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bhe 3 bubmunoreka [IOK
PBHOE BpeMA hitps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 A KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Mara nu(ppoBbIE
Tema ypoka Konrtpoabnbie | IlpakTudeckue
n/n Bceero H3Y4YCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Posb Xxumuu B | bu6moreka [IOK
’KW3HU 4YeJloBeKa. Tela U BelecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTO/aX TO3HAHUS B | bubmmoreka [IOK
XUMUHU 05.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1
3 «[IpaBuiia paboOTHI B 1a00OpaTOpPHH U 1 bu6moteka [IOK
npuéMbI OOpaICHUS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
n1abopaTOpHBIM 000PYIOBAHHEM
4 YucTele BEIIeCTBa U CMECH. | bu6moreka [JOK
Crioco0s! pa3zaeneHus cMeceit 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmorera IIOK
A . prMep 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYUCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [IOK
Y 19.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuMHYeCKH e SJICMCHTEL. 3HAKU | bu6moreka [IOK
(CUMBOJIBI) XUMUYECKHX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmunoreka [IOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1
26.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bu6mmorexa [IOK
YPPHOE Y1 02.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas Gopmya.

bub6morexa IIOK

10
BaneHTHOCTh aTOMOB XMMHYECKUX 03.10.2023 | https://m.edsoo.ru/ff0d2eae
2JIEMCHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJICKYISIpHAsI buomorexa HOK
2P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOr O bu6moreka [IOK
3JIEMEHTAa B COCIMHCHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
Monsipnas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMAYCSCKHEC SIBICHUS. bu6moreka [IOK
XuMHUecKast peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcJIOBHS TPOTEKAHUS bu6morexa [IOK
XUMHUYECKUX PEaKIUM 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUsI MacChl BEILIECTB. bubmmorexa [{OK
XUMUYECKHE YPaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHns KolIM4ecTBa, MacChl
17 BEILIECTBA 110 YPaBHEHUSIM brGmorera [OK
. P N 06.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHM
Knacc a ec
18 eaK ;g) I(/I(fo;l H;H);EII\/I/[: ) a:;;()KCHHﬂ buomorexa [IOK
peaxt A P ’ 07.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHUMKIoNeAuCT. O000IICHHE U bubmorexa HOK
B ARET. TDOBI 13.11.2023 |  https:/m.edsoo.r/f0d40c4
cUCTeMaTH3alus 3HAHUI
20 Kontponpenas pabora Nel mo teme bu6mmoteka [IOK
«BemiecTBa 1 XUMHUYECKHE PEAKIIUN» 14.11.2023 | https://m.edsoo.ru/ff0d4290




Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucmopom — snemMeHT u Bu6mmorexa [IOK
AV oA 20.11.2023 | https://m.edsoo.ru/ff0d448¢
npocToe BemecTBo. O30H
du3nYecKre U XUMUYCCKUE
2 CBOICTBa KUCIOPOJA (PEeaKIIu bubmorexa [JOK
okucieHus, ropenue). [lonstue o6 21.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIAX
Crioco0s! oTyyeHHs! KUCI0poa B
23 J1a00paTOPUU U IIPOMEIIIIICHHOCTH bubmorexa [OK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoii 3(hHeKT XUMHUIECKOM
24 peakiifu, MOHATHE O bu6motexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 28.11.2023 | https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHYECKUX PEAKITUIX
TommmBo (HedTh, yroib U METaH).
25 3ar 513He1§p1e(11;03 yia CIIoCOOBI iro bubmorexa HOK
P AYxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTB PAIICHHS
IIpaktueckas padbota Ne 3 mo Teme
26 «IIT)OH eHHE 1 I2061/1 aH1e bubmorera IIOK
- P o 05.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUYECHUE €0 CBOMCTBY
7 Bonopon — anemeHT u mpocToe bubmotexa IIOK
BelecTso. Haxoxnenue B npupone 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusznvecKue ¥ XUMHYCCKHE
28 cBoiicTBa Bojopoza. Ilpumenenue bubmorexa HOK
Aopoda. 1P 12.12.2023 | https:/m.edsoo.ru/ff0d4ddo
BOZIOpOJIA
bu6morexa IIOK
29 [ToHsiTHE O KUCIOTAX M COMAX
18.12.2023 | https://m.edsoo.ru/ff0d50d2




Cnoco0bl IOIy4eHus: BOAOPOa B

Bbub6morexa IIOK

30
naboparopuu 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padora Ne 4 o Teme

31 «Hpon eHUE 1/12061/1 aHKE BOJOpOa bubmorera [IOK

i P AOPOE, 25.12.2023 |  https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

1 MosnsipHblil 00bEM ra3oB. 3aKoH bu6moreka [IOK
ABoraapo 26.12.2023 | https://m.edsoo.ru/ff0d542¢e
Brrunciaenns o0néMa, KOJIUYECTBA

33 BEIIECTBA T'a3a 10 €ro U3BECTHOM bubmorexa HOK

B MY 15.01.2024 | https:/m.edsoo.rw/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Brruncnenns 00EMOB Ta30B 110

34 ABHCHUIO PEAKIINU HAa OCHOBE bubmorexa [IOK
P "p B . 16.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM I'a30B
dU3NYEeCKUE U XUMHUYCCKUE bubmmoreka [IOK

35 .

CBOMCTBA BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK

36
WHIUKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelennbie 1 HEHACHITIIEHHBIS bubmmoreka [IOK
pacTtBOpBl. MaccoBast 40JIs BEIIECTBA 29.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTueckas pabota Ne 5 o reme

13 «IIpuroroBiieHHE pacTBOPOB C bubmmorexa [IOK
ONpeaeNnEHHON MacCOBOM 10JIEH 30.01.2024 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEMIECTBA

39 KonTponbHas padora Ne2 o teme bu6moteka [IOK
«Kucnopoa. Bonopoa. Bona» 05.02.2024 | https://m.edsoo.ru/ff0d6342




Oxkcuppl: cocTaB, KJIacCU(pUKALUS,

Bbub6morexa IIOK

40
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
[TomydeHnne u XUMHYECKHE CBOMCTBA
¥ bu6moreka [JOK
41 KHCIOTHBIX, OCHOBHBIX U
12.02.2024 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0d67ca
[Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
43 .
OCHOBaHUM 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ffOdfee2
[Tony4yenune u XuMHYECKHE CBONCTBA bu6motexa [IOK
45
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Comu (cpennue): HOMEHKIATYPa,
46 cnocof(ibllj HI:) )eHI/IH XI/IMI/I‘—IZEKI/IG bubmotexa [TOK
¢ AYACHI, 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTueckas padota Ne 6. Pemenune
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmoreka [IOK
47
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'enerrdeckas CBSI3b MEX,
48 KJIaccaMH HEO FaHI/I‘IeCKI/II;(y Bubmmorera [IOK
. p 05.03.2024 | https://m.edsoo.ru/00ad9as50
COC/TMH CHH I
49 O0o001IeHNE U CUCTeMaTH3aIUs bubmumoreka [IOK
3HAHUI 11.03.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbenas pabora Ne3 o teme
50 "OCHOBHBIC KJIaCCHl HEOPTaHUICCKUX bubmotexa [TOK
P 12.03.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"




[TepBbie MONBITKN KJIaCCUPUKALUN

51 XUMHUYECKUX 3J1eMeHTOB. [ToHsTHE O bubmoreia LIOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoJHbIX 3JIEMEHTOB
[Teproanyeckuii 3aK0H 1
57 Ilepnonnueckas cucrema bu6mmoreka [IOK
XUMUYECKuX 3emMeHToB /. . 19.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonbl, rpynmel, HOArPYIIIbI bubamorexa LIOK
03.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX bu6motexa [IOK
sep. M3otormbl 04.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J104€eK
55 aToMOB 3J1eMeHTOB [leprnoanueckoi buomorexa [OK
08.04.2024 | https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MenneneeBa
XapaKkTepucTuKa XUMHUYECKOT0
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubmmoreka [IOK
[Tepuonuueckoii cucreme /1. 1. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUIsL pa3BUTHUS HAyKU U IIPaKTUKH. []. bu6mmoreka [TOK
N. MenneneeB — y4éHblil, meaaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaXkJIaHuH
53 DJIEKTPOOTPUIIATEIILHOCTH ATOMOB bu6motexa [IOK
XUMHUYECKUX 3JIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBS3b Bu6mmorexa [IOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas noisipHast XaMuueckast bu6morexa [IOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab8




61 KoBanenTtHas nenossipHas | bubmmorexa [{OK
XHMHYECKas CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
bubmumoreka [IOK
62 (CTeMeHb OKHCIICHHS ! 30.04.2024 https://m.edsogru/OOadaGZS
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE | bubmorexa [JOK
peaKkIuu 06.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTaHOBHUTEIN 1 buomorexa [TOK
07.05.2024 | https://m.edsoo.ru/00adb076
KontponpHas pa o
65 «CTpgzt)HHe MEMT?HT/ISI{ZSKT;{MG 1 bubamorexa LIOK
13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHbiii ypok. O0o01eHue u | bu6motexa [IOK
cucTeEMaTU3alus 3HAaHUH 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O00011€HNE U | bu6mmorexa LIOK
CHCTEeMAaTH3aIlHs 3HAaHUI 20.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001eHe 1 | bu6mmoreka [TOK
cucTeMaTU3alus 3HaHuU 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 b KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Mara nu(ppoBbIE
Tema ypoka Konrtpoabnbie | IlpakTudeckue
n/n Bceero H3Y4YCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Posb Xxumuu B | bu6moreka [IOK
’KW3HU 4YeJloBeKa. Tela U BelecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
) [TonsiTue 0 MeTO/aX TO3HAHUS B | bubmmoreka [IOK
XUMUHU 07.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1
3 «[IpaBuiia paboOTHI B 1a00OpaTOpPHH U 1 bu6moteka [IOK
npuéMbI OOpaICHUS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
n1abopaTOpHBIM 000PYIOBAHHEM
4 YucTele BEIIeCTBa U CMECH. | bu6moreka [JOK
Crioco0s! pa3zaeneHus cMeceit 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmorera IIOK
A . prMep 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYUCTKH MIOBAPEHHON COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa [IOK
Y 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuMHYeCKH e SJICMCHTEL. 3HAKU | bu6moreka [IOK
(CUMBOJIBI) XUMUYECKHX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmunoreka [IOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1
28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bu6mmorexa [IOK
YPPHOE Y1 02.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas Gopmya.

bub6morexa IIOK

10
BaneHTHOCTh aTOMOB XMMHYECKUX 05.10.2023 | https://m.edsoo.ru/ff0d2eae
2JIEMCHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTtHOCHUTENbHAS MOJICKYISIpHAsI buomorexa HOK
2P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOr O bu6moreka [IOK
3JIEMEHTAa B COCIMHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
Monsipnas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMAYCSCKHEC SIBICHUS. bu6moreka [IOK
XuMHUecKast peakius 19.10.2023 |  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcJIOBHS TPOTEKAHUS bu6morexa [IOK
XUMHUYECKUX PEaKIUM 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUsI MacChl BEILIECTB. bubmmorexa [{OK
XUMUYECKHE YPaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHns KolIM4ecTBa, MacChl
17 BEILIECTBA 110 YPaBHEHUSIM brGmorera [OK
. P N 06.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHM
Knacc a ec
18 eaK ;g) I(/I(fo;l H;H);EII\/I/[: ) a:;;()KCHHﬂ buomorexa [IOK
peaxt A P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHUMKIoNeAuCT. O000IICHHE U bubmorexa HOK
B ARET. TDOBI 13.11.2023 |  https:/m.edsoo.r/f0d40c4
cUCTeMaTH3alus 3HAHUI
20 Kontponpenas pabora Nel mo teme bu6mmoteka [IOK
«BemiecTBa 1 XUMHUYECKHE PEAKIIUN» 16.11.2023 | https://m.edsoo.ru/ff0d4290




Bo3nyx — cmech razos. Cocras

21 Bo3ayxa. Kucmopom — snemMeHT u buomorexa [OK
AV oA 20.11.2023 | https://m.edsoo.ru/ff0d448¢
npocToe BemecTBo. O30H
du3nYecKre U XUMUYCCKUE
2 CBOICTBa KUCIOPOJA (PEeaKIIu bubmorexa [JOK
okucieHus, ropenue). [lonstue o6 23.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIAX
Crioco0s! oTyyeHHs! KUCI0poa B
23 J1a00paTOPUU U IIPOMEIIIIICHHOCTH bubmorexa OK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoii 3(hHeKT XUMHUIECKOM
24 peakiifu, MOHATHE O bu6motexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- 30.11.2023 | https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHYECKUX PEAKITUIX
TommmBo (HedTh, yroib U METaH).
25 3ar 513He1§p1e(11;03 yia CIIoCOOBI iro bubmorexa HOK
P AYxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTB PAIICHHS
IIpaktueckas padbota Ne 3 mo Teme
26 «IIT)OH eHHE 1 I2061/1 aH1e bubmorera IIOK
- P o 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUYECHUE €0 CBOMCTBY
7 Bonopon — anemeHT u mpocToe bubmotexa IIOK
BelecTso. Haxoxnenue B npupone 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusznvecKue ¥ XUMHYCCKHE
28 cBoiicTBa Bojopoza. Ilpumenenue bubmorexa HOK
Aopoda. 1P 14.12.2023 | https:/m.edsoo.ru/ff0d4ddo
BOZIOpOJIA
bu6morexa IIOK
29 [ToHsATHE O KHCIIOTAaX M COIITX
18.12.2023 | https://m.edsoo.ru/ff0d50d2




Cnoco0bl IOIy4eHus: BOAOPOa B

Bbub6morexa IIOK

30
nabopaTopuu 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padora Ne 4 o Teme

31 «Hpon eHUE 1/12061/1 aHKE BOJOpOa bubmorera [IOK

i P AOPOE, 25.12.2023 |  https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

1 MosnsipHblil 00bEM ra3oB. 3aKoH bu6moreka [IOK
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542¢e
Brrunciaenns o0néMa, KOJIUYECTBA

33 BEIIECTBA T'a3a 10 €ro U3BECTHOM bubmorexa HOK

B MY 15.01.2024 | https:/m.edsoo.rw/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Brruncnenns 00EMOB Ta30B 110

34 ABHCHUIO PEAKIINU HAa OCHOBE bubmorexa [IOK
P "p B . 18.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUM I'a30B
dU3NYEeCKUE U XUMHUYCCKUE bubmmoreka [IOK

35 .

CBOMCTBA BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK

36
WHIUKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelennbie 1 HEHACHITIIEHHBIS bubmmoreka [IOK
pacTtBOpBl. MaccoBast 40JIs BEIIECTBA 29.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTueckas pabota Ne 5 o reme

13 «IIpuroroBiieHHE pacTBOPOB C bubmmorexa [IOK
ONpeaeNnEHHON MacCOBOM 10JIEH 01.02.2024 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEMIECTBA

39 KonTponbHas padora Ne2 o teme bu6moteka [IOK
«Kucnopoa. Bonopoa. Bona» 05.02.2024 | https://m.edsoo.ru/ff0d6342




Oxkcuppl: cocTaB, KJIacCU(pUKALUS,

Bbub6morexa IIOK

40
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[TomydeHnne u XUMHYECKHE CBOMCTBA
¥ bu6moreka [JOK
41 KHCIOTHBIX, OCHOBHBIX U
12.02.2024 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca
[Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
43 .
OCHOBaHUM 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa 22.02.2024 | https://m.edsoo.ru/ffOdfee2
[Tony4yenune u XuMHYECKHE CBONCTBA bu6motexa [IOK
45
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Comu (cpennue): HOMEHKIATYPa,
46 cnocof(ibllj HI:) )eHI/IH XI/IMI/I‘—IZEKI/IG bubmotexa [TOK
¢ AYACHI, 29.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTueckas padota Ne 6. Pemenune
AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmoreka [IOK
47
«OCHOBHBI€ KJIACCHI HEOPTaHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'enerrdeckas CBSI3b MEX,
48 KJIaccaMH HEO FaHI/I‘IeCKI/II;(y Bubmmorera [IOK
. p 07.03.2024 | https://m.edsoo.ru/00ad9as50
COC/TMH CHH I
49 O0o001IeHNE U CUCTeMaTH3aIUs bubmumoreka [IOK
3HAHUI 11.03.2024 | https://m.edsoo.ru/00ad9cb2
Kontponbenas pabora Ne3 o teme
50 "OCHOBHBIC KJIaCCHl HEOPTaHUICCKUX bubmotexa [TOK
P 14.03.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"




[TepBbie MONBITKN KJIaCCUPUKALUN

51 XUMHUYECKUX 3J1eMeHTOB. [ToHsTHE O bubmoreia LIOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax cXoJHbIX 3JIEMEHTOB
[Teproanyeckuii 3aK0H 1
57 Ilepnonnueckas cucrema bu6mmoreka [IOK
XUMUYECKuX 3emMeHToB /. . 21.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonbl, rpynmel, HOArPYIIIbI bubamorexa LIOK
04.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX bu6motexa [IOK
sep. M3otormbl 08.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J104€eK
55 aToMOB 3J1eMeHTOB [leprnoanueckoi buomorexa [OK
11.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapaKkTepucTuKa XUMHUYECKOT0
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubmmoreka [IOK
[Tepuonuueckoii cucreme /1. 1. 15.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUIsL pa3BUTHUS HAyKU U IIPaKTUKH. []. bu6mmoreka [TOK
N. MenneneeB — y4éHblil, meaaror u 18.04.2024 | https://m.edsoo.ru/00ada96e
rpaXkJIaHuH
53 DJIEKTPOOTPUIIATEIILHOCTH ATOMOB bu6motexa [IOK
XUMHUYECKUX 3JIEMEHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBS3b Bu6mmorexa [IOK
25.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas noisipHast XaMuueckast bu6morexa [IOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab8




61 KoBanenTtHas nenossipHas | bubmmorexa [{OK
XUMHYECKasl CBS3b 03.05.2024 | https://m.edsoo.ru/00adaab9
bubmumoreka [IOK
62 (TereHb OKHCICHIA ! 06.05.2024 https://m.edsogru/OOadaGZS
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE | bubmorexa [JOK
peaKkIuu 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTaHOBHUTEIN 1 buomorexa [TOK
13.05.2024 | https://m.edsoo.ru/00adb076
KontponpHas o
65 «CTpgzt)HHe MESIT?HT/I;{ZSKT;[MG 1 bubamorexa LIOK
16.05.2024 | https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHbiii ypok. O0o01eHue u | bu6motexa [IOK
cucTeEMaTU3alus 3HAaHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O00011€HNE U | bu6mmorexa LIOK
CHCTEeMAaTH3aIlHs 3HAaHUI 22.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHblii ypok. O6001eHe 1 | bu6mmoreka [TOK
cucTeMaTU3alus 3HaHuU 24.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68
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HOYPOYHOE IVTAHUPOBAHUE

9 A KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
Tema ypoka Konrpoasbnsbie | IlpakTnueckue
n/n Bcero H3Yy4YCeHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Ilepnonnueckuii 3aK0H.

| Ilepuonnueckas cucrema | bu6motexa [IOK
XUMUYECKUX 3nemeHToB Jl. M. 04.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEpPHOCTU B U3MEHEHUHU

2 CBOMCTB XUMUYECKHUX JIEMEHTOB 1 buomorexa [OK

. 08.09.2023 | https://m.edsoo.ru/00adb6bb

MEePBBIX TPEX IEPHOIOB

3 Knaccudukanus 1 HOMEHKIATypa ! bu6moreka [IOK
HEOPraHWYECKUX BEMIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudaeckoi CBSI3HU U TUIIBI | but6moreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponbsnas padora Nel o teme
«[loBTOpEHMe U yriaydienue

5 . 1 1
3HAHHUM OCHOBHBIX Pa3JeJIoB Kypca 18.09.2023
8 Kkimacca»
Knaccuukanus xummudaeckux

6 €aKIHI 10 Pa3InYHbIM 1 bubmorexa LIOK
P P 22.09.2023 |  https://m.edsoo.ru/00adbeb0
MpU3HAKaM




[ToHsTHE O CKOPOCTH XMMHYECKOU

7 eakuU. [JoHATHE O TOMOr€HHBIX bubmorexa TIOK
DCAKHHHL. 25.09.2023 | https://m.edsoo.ru/00adbe9a
Y T€TEePOTr€HHBIX PeaKITUsIX
TToHaTHE O XUMHUUECKOM
paBHOBecuu. DaKTOPHI, BIUSIOIINEC
8 Ha CKOPOCTh XUMHWYECKOH PEaKIUU bubmorexa LHOK
P peartt 29.09.2023 | https://m.edsoo.ru/00adc28¢
U IIOJIOKEHUE XUMHUYECKOT O
paBHOBECHUS
9 OKHCIHTEILHO- bu6moreka [IOK
BOCCTAHOBUTEIILHBIE PEAKIINHU 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUIECKOM
10 nccommanuu. CUibHbIE U clIa0ble bubmorexa HOK
a HHATHH. 06.10.2023 | https://m.edsoo.ru/00adcd68
BJIEKTPOUTHI
11 HMouHble ypaBHEHUS peaKIIUiA bubmorexa HOK
P peaxt 09.10.2023 | https:/m.edsoo.ru/00add448
XHUMHWYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHMI B CBETE MPEICTABICHUN bu6moreka [IOK
00 DJIEKTPOTUTHIECCK O 13.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLMAIIAN
XUMHYECKUE CBOMCTBA COJIEH B
13 CBETE MIPEACTABIECHUN 00 bubmorexa HOK
pet . 16.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKOM TUCCOIIUALINN
14 TTonsarue o rugpouse cosei bubmorexa HOK
AP 20.10.2023 |  htps://m.cdsooru/00add9d4
O06o001IeHe U CUCTEMAaTH3AIHS but6mmoreka [JOK
15 B
3HAHUH 23.10.2023 | https://m.edsoo.ru/00addd12




[IpakTueckas padora Ne 1.

16 «Pertrenne dKCrIEpUMEHTAIBHBIX bubmorexa TIOK
p 06.11.2023 | https://m.edsoo.ru/00addbfa
3ajauy
Kontponbshas pabora Ne2 mo reme
17 «INEKTpOTUTHY ECKas bubmorexa [JOK
UCCOLIMAU. XUMHUYECKUE 10.11.2023 | https://m.edsoo.ru/00addecO
peaKuuu B pacTBOpax»
OO01mmas xapakTepuCcIuKa
18 FaJI]j)II‘eHOBp XI/IMII)/I‘-IGCKI/IG CBOICTBa bubmorexa HOK
) 13.11.2023 | https://m.edsoo.ru/00addfe2
Ha MpUMepe XjIopa
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19 XUMUYECKHE CBOMCTBA, ITOJIyYeHUE bubmorexa HOK
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MpUMEHEHUE
[IpakTuueckas padora Ne 2 mo treme
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Oxkcuppl cepbl. CepHasi KHCIIOTA,

25 (bu3HYEeCKre B XUMUYCCKHE bubmorexa HOK
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COCIMHEHUSIMU a30Ta




®dochop. Oxeun dhochopa (V) u
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35 pu I()) j g)mnlzlecxie u bubamorexa LIOK
PHPOAE, . 19.01.2024 | https://m.edsoo.ru/00adfd9c
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36 DKOJIOTHYECKUE TTPOOIIEMBL bubmrorexa LIOK
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(IV)
37 VYronpHast KHCI0Ta U €€ COIH bubmotexa [TOK
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3a7a4 1o reMe «BakHenmue 09.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUSDY
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42 «Baxuenme HeMETAIIILI U UX bubmorexa LIOK
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43 MeTasaoB. MeTanmuyueckas CBSI3b U bu6mmoreka [JOK
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METaJJIOB
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48
KaJaus 04.03.2024 | https://m.edsoo.ru/00ael14b2




49 IllenoyHo3eMenbHBIE METAIIIBI — but6mmoreka [JOK
KaJbLUHA 1 MarHui 07.03.2024 | https://m.edsoo.ru/00aelS5e8
50 Baxueiimme coequHCHUS KaabIUs bubmmorexa [IOK
A B 11.03.2024 | https://m.edsoo.ru/00ael5e8
51 OO6o0011IeHIE ¥ CHCTEMAaTH3AINS
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55
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[IpaxTueckas padbora Ne 7.
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66 PezepBHblii ypok. O0001IeHNE U | bu6mmoreka [IOK
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MEePBBIX TPEX IEPHOIOB
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8 Kkimacca»
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Y T€TEePOTr€HHBIX PeaKITUsIX
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BJIEKTPOUTHI
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13 CBETE MIPEACTABIECHUN 00 bubmorexa HOK
pet . 19.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKOM TUCCOIIUALINN
14 TTonsarue o rugpouse cosei bubmorexa HOK
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Hcnonbs3zoBanue ¢pocdatos B
34 Ka4yeCcTBE MUHEPAIbHBIX bu6moteka [IOK
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XHUMHWYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUUECKUHA PsI Eubmorexa OK

P . AR 22.02.2024 | https://m.edsoo.ru/00ael 156
HaNpsDKEHUH METaJlJIOB
O61ue criocoObl MoTy4eHus
MmerasuioB. Crnasel. BerauciaeHus
45 0 YPaBHECHUSIM XUMHUYECKUX bubmorexa TIOK
yp . 29.02.2024 | https://m.edsoo.ru/00ael 156
peaxuuii, €CIM OJIMH U3 peareHTOB
COJEPXKHUT MPUMECH
46 TTouaTre o0 KOPPO3UU METAIIOB bubmorexa HOK
pp 01.03.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK

47 1) € MeTa
Llenourpie MeTamLI 07.03.2024 | https://m.edsoo.ru/00ael14b2
OKcHIBI U TUAPOKCHUIBI HATPUS U bubmunoreka [IOK

48
KaJaus 14.03.2024 | https://m.edsoo.ru/00ae14b2




49 IllenoyHo3eMenbHBIE METAIIIBI — but6mmoreka [JOK
KaJbLUHA 1 MarHui 15.03.2024 | https://m.edsoo.ru/00aelS5e8
50 Bakueilimue coequHeHns KajabIlUusg bubmotexa [IOK
21.03.2024 | https://m.edsoo.ru/00ael5e8
51 OO6o0011IeHIE ¥ CHCTEMAaTH3AINS
3HaHUH 22.03.2024
57 JKEcTKOCTh BOJBI M CITOCOOBI €€ bu6moreka [JOK
yCTpaHEHUs 28.03.2024 | https://m.edsoo.ru/00ael886
[IpakTueckas padorta Ne 6 o reme
53 "YKECTKOCTHL BOABI U METOMEI €€ bubmorexa LHOK
| 04.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
N bu6moreka [JOK
>4 AdroMHHH 05.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIiCTBa OKCHJIA U bu6mmorexa LIOK
TUAPOKCHIA 11.04.2024 | https://m.edsoo.ru/00aelc64
bu6moreka [JOK
56 Kereso 12.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIAPOKCUIIBI U COJTH bubmmoreka [{OK
xemne3a (II) u xenesa (III) 18.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o01menre u CUCTEeMaTH3AITHS
3HAaHUU 19.04.2024
[IpaxTueckas padbora Ne 7.
59 Pemenune sxcriepuMeHTaIbHBIX bu6mmoreka [TOK
3aj1a4 1o TeMme «BaxHeume 25.04.2024 | https://m.edsoo.ru/00ae3de8
METaJIIbI K KX COCTUHCHUS
Brruucienus mo ypaBHEHUSAM
60 XUMHWYECKUX PEAKIUM, €Clii OAUH bubmiorexa LIOK
26.02.2024 | https://m.edsoo.ru/00ael750

H3 pCarcHToOB JaH B HU30BITKE TN




COJIEPKUT MpUMeECH. Brruncienus
MAaCCOBOM J10JIM BBIXO/A IMPOIYKTa

peaKiuu
61 O06o001IeHe U CHCTEMATH3AITHS !
3HAHUM 02.05.2024
KonTtponbenas pabora Ned o reme
62 «BakHeime MeTaJlIbl 1 UX 1 03.05.2004
COCTMHEHUS
63 BemecTBa 1 matepuansl B | but6mmoreka [JOK
IMIOBCEIHEBHON )KU3HU YEIIOBEKA 07.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubmmorexa [IOK
OKpYXKaloIleH cpeasl 08.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bu6moteka [IOK
9KOJIOTMYECKUX ITPOOIeM 16.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O0001IeHNE U | bu6mmoreka [IOK
CHCTEeMaTH3aIlis 3HAHUI 17.05.2024 | https://m.edsoo.ru/00ae0dOa
67 Pe3epBHblii ypok. O0001IEHNE U | bu6moreka [IOK
CHUCTEMAaTH3aIUs 3HAaHUHU 23.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O6001IeHNE U | bu6moteka [IOK
cCHUCTEMAaTH3aIUI 3HAaHUHU 24.05.2024 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe o6miectBo «M3narensctBo «lIpocBenienue»

» Xumus, 9 knace/ I'abpuensia O.C., OctpoymoB N.I'., Cnankos C.A.,
Axkunoneproe oomiectBo «M3natensctBo «IIpocBenienuey

AxknmonepHoe o6mectBo «M3narensctBo «IIpocBemienuey

tabmuubl: [lepuoguueckas cucreMa XMMUYECKUX 3J1eMeHToB /1. 1.
MenpneneeBa, Tabnia paCTBOPUMOCTH, IIEKTPOXUMUYECKUNA psil HAIPSIKEHUS

MCTAJIJIOB

METOAUYECKUE MATEPHUAJIBI JJI51 YUUTEJIS
h ttps://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peammuzauus-rpedoBanuii-OI'OC-ocHOBHOr0-00111€T0-00 pa3oBaHusl. -

Mertoauueckoe-nocodue-ais-yaurens. pdf

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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