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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil paboueil mnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN TPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COJICp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuxcs, OMNpPEAeNSseT BO3MOXXHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHWI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJICH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0O CO/IepKaHUsI.

3HaHWE XUMHUHU CJIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIIX
SHEPrUU U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TJIO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCHOHATBHOMN IEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHAEIbHBIX 3HAYMUMBIX TMOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIAbIBAETCSI U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBICHEHHS WM MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKaromuil MUp,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWI OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUYCCKHUX MOJIOKCHUH,
JOCTYITHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEaKIui, B (GOPMUPOBAHUH U PA3BUTHH MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KAK:

— (¢$opMHUpOBaHHE WHTEIJICKTyaJlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE IPUOOILIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, MO3HAHHWS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ys 3HAHUS W OMBIT, MOJYYCHHBIE MPU H3YYCHHH
XUMUHU, TPUMEHATh WX TPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmHpoBaHHE y OOy4YalOIIMXCAd T'YMAHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUsl LEHHOCTU XUMHUYECKUX 3HAHUM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATENIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpoGuiisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHHWS B XMMHH. UUCThIE BEIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBSI3b KOJIMUECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas PEaKkus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuUjaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBHE kele3a ¢ pactBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PA3JCJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEePKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BemecTBo. Haxoxnenuwe xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

MonsipHbiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyromue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcunoBanus. Kimaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHknatypa ocHoBaHnid. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHune KUCIOT.

Commu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEIECTICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€E, MOTyYEHHUE,
coOupaHue, pacrno3HABaHUE MW U3YUYCHUE CBOMCTB KUCIOPOJa, HaOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehncTBiue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHUE OCOOCHHOCTEH paCTBOPEHUSI BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOIIOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOUYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWlne Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbIE METAILIHbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OueK aToMoB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIIaM U EPUOAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchbl OKUCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpaslloB BEIIECTB META/VIOB U HEMETAUIOB, B3aMMOJICHCTBHUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
II0JIE3HBIE UCKONIA€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYeCKasi peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBMU C IIOJIOXKCHHEM 3JIEMEHTOB B Illepuoanueckoit
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuys XuMU4ecKuX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIMUM BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [lonsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[lonsaTne 0 xumMruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBINM  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe MPEACTaBICHUH 00 3IEKTPOJUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HeMeTaIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEMIECTB, MpOLECcCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIHOJIb30BAHME BHUACO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHHUsSI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaMd, HEMeTaUlaMU, IIeI04aMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWlme XJIopuabl U HX
HaXOXJCHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE cBoMcTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puieckne). XHWMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLUS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIIECHHsA. A30T, paclpOCTpPaHEHHE B IPUPOE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopot a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MoyyeHne U npuMeHnenue. Coiu aMMOHMUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
cBOMcTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT U  CHEIU(PUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Moaupukamuu ¢Gocdopa, (uzMUECKUe M XMMHUYECKHUE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PpPACIpOCTpaHEHWE B MpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIVICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKne U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA Tra3, He(dTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJIyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacTtaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeine cTpouTenbHble MaTepuaibl: KepamMHka,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKlMid Ha XJIOPUJI-MOHBI U HAOIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHWE BHAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COEQUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEpHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOII0OJIeHWEe TpHu3Haka €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHakKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Trpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCcOpOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHHue, coOupaHue, pacro3HaBaHUE U U3y4YCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEeakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxeHus B llepmommueckor cucrtemMe xumudeckux daeMmeHTtoB 1. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocOOBI TIONy4eHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJEHHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreme xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TTookeHne B [leproindeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucreme XUuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HUECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI, IIpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusl, KaIus W Kaldblugd (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUIas cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusa, NEepUOJAHUYHOCTh, HAOIIOECHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAHMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3aps], MPOBOIAHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHwe, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAeMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT ITpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YaroUIUXcCs
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHGpOpMAaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIIAX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOMMMOCTH COOJIONIEHUS TIpaBUJI OE€30MacHOCTH Tpu  OOpareHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5)Tpy10BOIr0 BOCIIMTAHMSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUIO TTpodeccuil U Tpyaa pa3aTuyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHMN 1O XHWMHH, OCO3HAHHBIN BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHENHON MpoheCcCUOHATBHOM ASSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpeIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
O6e3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TTOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUsl TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
NPUHLIUII, TUIIOTE3a, PaKT, cucTeMa, MPOoIecC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOphIE oOecreunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB U XHUMHYECKUX PEaKIIHM,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3ajla4, C yUéTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIBIIATh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUHS B U3YyUAEMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETCHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECI0XXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENECKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juajora M (WJIu) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  NIPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OINbITa,
nabopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosee 3pGeKTUBHBIE CITOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JlaHHOW denepanbHOl pabodeil mporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATECIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiumu,
AIpO aToMa, JJICKTPOHHBIM CJIOW aToma, aToOMHasi OpOuTallb, PaaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUIA;

e HCHOJIb30BaTh XUMHYECKYI0 CHMBOJUKY IS COCTaBlIeHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TIIOHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OOJNbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMmudeckux siemernToB [J[. H.
MeHnneneeBay C UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETIOBOMY (D eKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKITNH;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METO]IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINM U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU TI0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MAaCCOBOM JIOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHHUIO PACTBOPOB IIEIOYCH U KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHUH: XUMWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIEeCKasi CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
aITOTponus, aM(pOTEPHOCTh, XUMHUYECKast CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
OTpeNICIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaX HEOPTraHWYECKUX COCAMHEHUMN, TUI KPUCTALIUYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noarpynna (A-rpynma)»y U «modooyHas
noarpynmna (b-rpynma)», maneie u  OONbIIME MEPUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacripefieieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YHUCIy U COCTaBYy Y4YacTBYIOIIUX B peaKIUU
BEIIIECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBa TIPOCTBIX M CJIOKHBIX BEIECTB, TMOJTBEPXKIasi OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMINX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTCKAHUS XHWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIIHH;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOMYYCHUI0O W COOMPaHHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOro Ta3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIIACC

N KoaundecTtBouacoB DJIeKTPOHHbIE
0
HaumeHoBaHuepas3aejioB U (uudposbie)
n/ Bcer  KonrTpoabubiepador IIpakTtuyeckuepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbIEpPeCyp
11 0 bl bI
ChbI
Pa3nen 1.1lepBoHavyanbHbIeXUMHYECKUETIOHATHUS
Xumusa — BakHast 00J1acThb
1.1 €CTECTBO3HAHUSA U IIPAKTUUECKOU 5 0 2 bubnmorexa [IOK
) p https://m.edsoo.ru/7f41837¢
NEATEIILHOCTH YEJI0BEKA
bubmuoreka [{OK
1.2 BemectBa ecKuepea 15 1 0
HHeCTBA M XMMIHCCKUCPCaKItiH https://m.edsoo.ru/7f41837¢c
Hroronopasaeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
bu6nunorexa LIOK
2.1 B .K LTI 0 6 0 0
O31YX. RHUCITOPOA. LIOHATHE 0D OKCHIaX https://m.edsoo.ru/7f41837¢c
bu6mmoteka IIOK
2.2 Bonmopox.Ilo € 0 KHCJIOTax U CO 8 0 1
FOPOL AT KHCIOTax 1 coJix https://m.edsoo.ru/7f41837¢c
but6mmorekxa [IOK
2.3 Boma. PactBopsl. ITousaTre 00 OCHOBaHUSIX 5 1 1
g p https://m.edsoo.ru/7f41837c
24 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETTUHE 1 I | bubnuotexa [JOK
) HU https://m.edsoo.ru/7f41837¢c
Wroronopazneny 30

Pa3nen 3.11epuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnueckux 3jiemMeHToB JI. U. MenaeneeBa. CTpoeHHeaTOMOB.

XUMHYECKASICBA3D. OKl/lCJII/lTeJII)HO-BOCCTaHOBI/ITeJIbelepeaKlll/ll/l

3.1 [Tepuonnueckuii 3akoH u [leprnonnueckas

7

but6mmoreka [IOK




cHCTeMa XUMHUYeCKuX anemMeHToB /. 1.
Mennene-eBa. CTpoeHrearoma

https://m.edsoo.ru/7f41837¢c

Xumuyeckas cBsizb. OKUCIUTEIBLHO- bubnuorexa [{OK
3.2 8

BOCCTAaHOBUTEJBbHBIEC PEAKLIUU https://m.edsoo.ru/7f41837¢c

bubnunoreka LIOK
Wroronopasaeny 15 https://m.edsoo.ru/7f41837¢

p 3 bubnunorexa LIOK
C3CPBHOCBPEMA https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
°
HanmeHnoBanmuepasaeyioB u (uudpossbie)
n/ Bcer  KonrtpoJubHbiepado IIpakTnyeckuepado
TEeMIIPOrPaMMBbI o0pa3oBaTebHbIEpeCYP
n 0 ThbI TbI
ChI
Pa3nes 1.BemecTBo U XuMHYeCKHe peaKkui
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 0 bubnuoreka [IOK
’ OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 0 0 bubnuorexa [JOK
’ KUUH https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs JUCCOLIUALIHS. g | | bubnnoreka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroromnopaszaeiy 17
Pa3nes 2.HemeTanibl 1 X cOeANHEHUS
1 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 0 | bubnuoreka [IOK
) aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XapakTepruCTUKa XUMUYECKHUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u 6 0 0 bubnuorexa LIOK
' . PR TP https://m_edsoo.ru/7f41a636
e€COeIMHEHMS
OO61as XxapakTeprUCTHKa XUMUYECKUX Bt 1OK
nonuoTexa
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1
pya » bocop https:/m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas xapakTepuCcTHKa XUMUIECKIX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmmorexa [TOK
' . PYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHHU B UX COCTMHCHHS
Wroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS

. bubmmoreka [JOK
3.1 ObmpecsoiicTameTaNI0B 4 https://m.edso0o.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinie MeTaibl 1 UX COSIUHEHUS 16 hits://m.cdsoo.ru/7f41a636
Uroronopazneny 20
Pa3nen 4.Xumus u okpy:xamomas cpeaa
4.1 BemiecTBa 1 MaTepHaibl B JKU3HH YEJI0BEKA 3 bubmorera [JOK
) m p https://m.edsoo.ru/7f41a636
Hroromnopazaeny 3
PesepBHOEBpEM 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O0 63
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoaunyecTBouacos DJIeKTPOHHbIE

Ne HMara uudposeie

Tema ypoka KoHnTpoJbHbIE
n/n Bceero IpakTuyecknepaboTbl  M3y4YeHHsl  00pa3oBaTebHbIe

padoThI
pecypcbl
IIpenmer xumuu. Ponb xumuu B BuG 10K
HOINOTEKA

1 JKU3HU venoBeka. Tena u 1 0 0 05.09.23

https://m.edsoo.ru/ff0d210c
BellleCTBA
ITo € 0 METOoJIax Mo3Ha

) HATHUE O METOJAaX MO3HAHUS B | 0 0 07.09.23 bu6mmoreka [JOK
XUMHUU https://m.edsoo.ru/ff0d227¢e
[TpakTuueckas padorta Ne 1
«[IpaBuna paboThI B Eub 1OK

HOINOTEKA

3 0 e 1 0 1 12.09.23
f1abOPATOPHH H TTPUCMBI https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

YucThie BelecTBa U CMECH.

4 R . 1 0 0 140023 | Dwomrorexa HOK
CrniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
«Pa3genenne cMmeceii (Ha

5 i ( ) | 0 ] 19.09.23 bubnnorexa [IOK
HNpUMEpPE OYUCTKH ITOBAapEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»

bu6mmorexa [IOK
6 A 1 0 0 21.09.23
TOMBL I MOJICKYIIBT https://m.edsoo.ru/ff0d2a6c¢
XHUMHYECKHE DIIEMEHTEL. 3HAKHU BuG 1OK
HOJIMOTEKA

7 CUMBOJIbI ) XUMHYECKUX 1 0 0 26.09.23
( ) https://m.edsoo.ru/ff0d2be8
SJIEMEHTOB




bu6mmoreka [IOK

peakiuii (CoeTnHeHNs,

8 IIpocThle u cnoXHBIE BELIECTBA 28.09.23 hitps://m.edsoo.r/ff0d2a6e
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.23 https://m.edsogru/fdeZdSO
3aKOH MOCTOSTHCTBA COCTaBa
10 BeIeCTB. XUMUYECKasi hopMyIia. 05.10.23 bubnmoreka [JOK
Banentnocth aTOMOB https://m.edsoo.ru/ff0d2eae
XHUMHYECKHX DJICMCHTOB
OTHOcHTENbHAS aTOMHAs Macca. BuGmiorexa LIOK
11 OTtHocuTeNbHASI MOJIEKYJISIPHAS 10.10.23 hitps:/m.edsoo.ru/fi0d323c
Macca
12 MaccoBas 1019 XUMHYECKOTO 12.10.93 bu6mmoreka [JOK
3JIEMEHTA B COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. 17.10.93 bu6mmoreka [IOK
Moutsspnas macca https://m.edsoo.ru/ff0d5230
14 du3nyeckrue U XUMUIECKHE 19.10.23 bu6mmoreka [JOK
SABJEHUS. XUMHAYECKasl peaKkust https://m.edsoo.ru/ff0d37fa
IIpr3Haku u ycioBus
15 MIPOTEKAHUS XUMUYECKUX 24.10.23 bubmorexa HOK
i https://m.edsoo.ru/ff0d3al6
peaKkuuit
3aKOH COXpaHEHUsI MaCcChl BuGmiorexa [IOK
16 BeliecTB. XUMHUUECKHE 26.10.23 hitps://m.cdsoo.r/ff0d3b88
ypaBHEHUS
Brruncnenus Koan4decTna, BuGmiorexa [IOK
17 MAacCChI BEIIIECTBA I10 z’paBHeHHHM 07.11.23 hitps://m.cdsoo.ru/ff0d5708
XAMHYECKUX PEaKUi
18 Knaccudukanust xumMuaeckux 09.11.23 bu6mmnoreka [JOK

https://m.edsoo.ru/ff0d3f34




pa3JIoKEeHUS, 3aMCIICHUS,
obmeHa)

M. B. JIoMOHOCOB — y4€HBIi-

bubmuorexa [JOK
19 sHmukiIoneauct. O0o00IEeHre 14.11.23
H A i htps://m.edsoo.ru/ff0d40c4
CUCTEMAaTU3ALUA3HAHUNA
KontponsHas padora Nel mo
20 TeMe «BelecTBa 1 XUMHUUeCKUE 16.11.23 Enbmmorexa IOK
t o https://m.edsoo.ru/ff0d4290
peaKIIIm
Bo3nyx — cmech rasos. Cocras
21 BO3 yXa Kucnopox — snement 21.11.23 bubmioreka IJOK
Ayxa. PO S hitps://m.edsoo.ru/ff0d448¢
u mipocTtoe BemiecTBo. O30H
Ddusnyeckre 1 XUMUYECKHAE
2 CBOMCTBA KHCJIOPOJia (peaKkiuu 23.11.23 bubnnoreka [JOK
OKHCIICHUS, TOPEHUE). o https://m.edsoo.ru/ff0d4614
ITorarneobokcumax
CriocoObI Moy4eHus KHCIopoia
B J1a00paTopum u
23 paTop 28.11.23 bubmuorexa [JOK
[IPOMBILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeHneHnekucaoposa
TennoBoil 3¢ ekt XuMuIeckoi
pEaKIuu, MOHSATUE O
24 TEPMOXUMHUYECKOM YpaBHEHUN 30.11.23 Bubmaorexa LJOK
P P : o https:/m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTCPMHUICCKHIX
PEaKIUIX
Tommso (HedTh, yroab U
25 METaH) 32(1r iHe:I:e BO31yXa 05.12.23 bubmorexa [TOK
- 24P AyXd, R https://m.edsoo.ru/ff0d4c4a
CIOCOOBI €ro MPeAoTBPAIICHUS
Bbubanorexa [IOK
26 [IpakTudeckas padora Ne 3 o 07.12.23 nomorexa [

https://m.edsoo.ru/ff0d4ae2




teme «llomydeHnue u cobupanue
KHUCJIOpOJa, U3YYEHUE €0
CBOUCTB»

Bonopoa — aneMeHT u npoctoe

bubmuorexa [JOK

27 BenlecTBo. Haxoxnenue B 12.12.23 https://m.edsogru/fdeétddO
IpUpoIe
DU3NYECKUE U XUMUYECKUE BuGmiorexa LIOK

28 | CBOWCIBA BOLIOPO. 11223 pstim.edsoo.ru/ff0d4ddo
[IpumeneHuneBo10poIa

bu6mmoreka [IOK

29 [TonsiTHE O KUCHOTAX U COJAX 19.12.23 hitps://m.edsoo.r/ff0dS0d2

30 Crioco0bI mosrydeHust BOAOPOIa 91,1223 bubnnorexa [JOK
B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o

31 teme «Ilonydyenue u cobupanue 26.12.23 bubnuoreka [IOK
BOAOPOAA, U3yUYEHUE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

1 MonsipHblii 00bEM ra30B. 3aKOH 28.12.93 bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncnenus o0béma,

3 KOJIMYECTBA BEIIECTBA ra3a o 09.01.24 bu6mmorexa [IOK
€r0 U3BECTHOMY KOJIUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BEMY
Brraucnenus 00EMOB ra3oB 1Mo

34 YPAaBHEHUIO PEaKIMU Ha OCHOBE 11.01.24 bubnnoreka [JOK
3aKOHa 00BEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
rasoB

35 duznyuecknue 1 XUMHYCCKUE 16.01.24 bu6mmoreka [IOK




CBOMCTBA BOJIBI

Cocras ocHoBauuii. [lousrue 00

https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK

36 18.01.24
WHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HackbliieHHbIe ¥ HEHACHIIIICHHBIC 23.01.24 bubmuorexa [JOK
pacTBOphL. MaccoBast 1011s o https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pACTBOPE
[IpakTuueckast padora Ne 5 o
teMe «lIpurorosienue

38 ACTBOPOB C OIPEICIEHHON 25.01.24 bubmorexa HOK
p p 8 E) A . o https://m.edsoo.ru/ff0d5eba
MacCCOBOM J0JIel paCTBOPEHHOTO
BEILIECTBA)

KonTtponpsHas padora Ne2 mo BuG 10K
nonroTeKa

39 teme «Kucnopon. Boxopon. 30.01.24

POt AlopoaL https://m.edsoo.ru/ff0d6342
Boma»
Okcuapl:

40 JIbI: COCTaB, 01.02.24. bubmuorexa [JOK
KJaccu(uKalus, HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xummuueckue

41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 06.02.24 bubmorexa HOK

’ o https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCUJIOB
OCHOBaHUs: COCTaB

42 ) 08.02.24 bubnmoreka [JOK
KJaccuukanms, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[Tonyuenue u xummueckue

43 qu 1 13.02.24 bubmuoreka [IOK
CBOWCTBA OCHOBAHUM https://m.edsoo.ru/ff0d67ca
K :

m HCIIOTBI: COCTAaB, 15.02.94 bubnuorexa [JOK
KJIaccu(uKaIus, HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue ecKue

45 Jy4eHUE U XUMHYECKH 50.02.24 bubnuorexa [IOK

CBOMCTBA KHCJIOT

https://m.edsoo.ru/ff0dfee2




Conu (cpennue): HOMEHKIATypa,

bu6mmoreka [IOK
46 CIIOCOOBI MOJTYYCHHUS, 22.02.24
yaer https://m.eds00.ru/00ad9474
XHMHYECKUE CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTATbHBIX Eu6 1OK
noIMoTeKa
47 3a1a4 1o Teme «OCHOBHBIE 27.02.24
A https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHMYECKUX
COCIMHEHMI»
['eHeTnyeckas CBSI3b MEXKIY
bubmuorexa [JOK
48 KJIacCaMU HEOPraHUYECKUX 29.02.24
. https://m.edsoo.ru/00ad9a50
COCTMHCHU I
O06o6uienne u B K
49 i ) 05.03.24 noamnoreka 11O
CUCTEMATU3ALUI3HAHUN https://m.edsoo.ru/00ad9cb2
KonTponpsHas padora Ne3 mo Bu6 110K
noImoTeKa
50 teme "OCHOBHBIE KJIaCChI 07.03.24
o https://m.edsoo.ru/00ad%e1a
HEOPTraHUYECKUX COCTUHECHUI
IlepBble MONBITKH
51 KJIacCU(PUKAIMA XUMHUYECKHUX 17.03.24 bu6mmoreka [JOK
s1eMeHToB. [ToHsTHE O rpyImax o https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrtema
5 puon 14.03.94 bubnmoreka [JOK
XUMHYeCcKHuX daeMeHToB Jl. U. https://m.edsoo.ru/00ada52c
Menpeneena
bubmuorexa [JOK
53 [Teproabl, rpymIbI, TOATPYTIITEI 19.03.24
pHod pyn APy https://m.edsoo.ru/00adaS2c
Ctpoenue atromoB. CocTaB
54 P 21.03.24 bubmuorexa [JOK

aTOMHBIX siaep. M3oTomnsl

https://m.edsoo.ru/00ada342




CTpoeHHE DIIEKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . 04.04.24
[Tepuognueckoii cucremst . 1. https://m.edsoo.ru/00adabbc
Mennencena
XapakTeprucThUKa XUMHUYECKOTO
56 3JIEMEHTA IO €r0 MOJ0KEHUIO B 09.04.24 bubmuorexa [JOK
ITepronnueckon cucreme /1. U. o https://m.edsoo.ru/00ada824
Mennenecena
3nauenue [leproandeckoro
57 3aKOHAa JJI Pa3BUTHUS HAYKU U 11.04.24 bu6mmoreka [IOK
npaxtuku. J[. U. MenzeneeB — . https://m.edsoo.ru/00ada96e
Y4€HBIN, IEAAror U rpaskIaHuH
53 DIIEKTPOOTPULIATETLHOCTh 16.04.24 bubnuorexa [JOK
ATOMOBXMMHYECKUX DJIEMEHTOB T https://m.edsoo.ru/00adaab8
b K
59 HMonHast XuMHYeCKasACBAI3h 18.04.24 nomorexa 11O
https://m.edsoo.ru/00adac34
KoBanenTnas monsapaas
60 P 93.04.24 bubnuoreka [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
KoBanenrtnas HemonapHas
61 p 55 04.24 bubmuorexa [JOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 Crenesp OKUCIEHUS 30.04.24 Bubmaorexa LOK
https://m.edsoo.ru/00adae28
OKHUCIUTEILHO-
63 07.05.24 bubnmoreka [JOK
BOCCTaHOBUTEIbHBIEpEAKIINU https://m.edsoo.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN 14.05.24 Bubmaorexa LOK
https://m.edsoo.ru/00adb076
KontpoabHas padora Ned 1o b
65 |Y p 16.04.24 nommoreka [[OK

TeMe «CTpoeHHe aToma.

https://m.edsoo.ru/00adb486




XHUMHUYECKasICBA3EY

66 PesepBublit ypok. O0o0mIeHnE U | 21.05.24 bubmmoreka [IOK
cUcTeMaTH3alys 3HaHUH R https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. 0606111eHHe u | 23.05.24 bubnnoreka [HOK
cHUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
68 Pe3epBHBIIT ypOK. O6o6iHeHI/Ie u | 28.05.24 bubnunoreka [JOK
cucTeMaTu3alus 3HaHUuU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KosnvecTBO 4yacoB DJIeKTPOHHbIE
Ne Hara
KonTpo uudposbie
n/  Temaypoka Bcer IIpakTyec HU3yYeH
Jb HblE oOpa3oBaTeJibHbIEpecy
n 0 KHe padoThl s
padoThl pchl
Ilepuoauueckuii 3akoH. [leproaudeckas cucrema bubmmorexa LOK
1 p - eP 1 0 0 02.09.23 https://m.edsoo.ru/00adb5
xumuueckux asemenToB J{. . Meneneera %e
3aKOHOMEPHOCTH B U3MEHCHHH CBOMCTB XMMHUYECKUX bubmorexa HOK
2 p . 1 0 0 08.09.23 https://m.edsoo.ru/00adb6
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB b6
Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHHYECKUX bubmorexa LHIOK
3 P P 1 0 0 09.09.23 https://m.edsoo.ru/00adb7
BEIIIECTB
e2
Buapl XUMHUYECKOM CBSI3U M TUIIHI KPUCTAIUIMYSCKUX bubmorexa LHOK
4 . P 1 0 0 15.09.23 | https://m.edsoo.ru/00adba
pemeETOK
c6
Konrtponbnas padora Nel o teme «I[loBTopenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1 1 0 16.09.23
KJ1acca
Knaccudukanmst XaMUYeCKUX peakiuii Mo pa3InaHbIM bubnnorexa [IOK
6 p p 1 0 0 22.09.23 https://m.edsoo.ru/00adbc
MpU3HAKaM
b0
IIonsaTtue o ckopocTu XumMuueckoi peakiuu. [lonsaTue o bubmmorexa TIOK
7 p p ’ 1 0 0 23.09.23 | https://m.edsoo.ru/00adbe
TOMOTEHHBIX U T€TEPOre€HHBIX PEAKLIUIX 9a
[TousTre 0 XMMHUUECKOM paBHOBECHH. DaAKTOPHI, b a K
8 P P 1 0 0 290923  Puomioreka LO

BJIMAIONIME HA CKOPOCTH XHUMHYISCKOHN pPC€akKiunu U

https://m.edsoo.ru/00adc?2




IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

8c
bubnunoreka LIOK

9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHI 30.09.23 | https://m.edsoo.ru/00adca
de
Teopust anekTpoauTUueckoit aucconuanv. CUIbHBIE U bubmorexa [IOK
10 p p ' 06.10.23 = https://m.edsoo.ru/00adcd
cia0bble JIEKTPOTUTHI 68
bubnuoreka [IOK
11 HonHble ypaBHEHUsIpEeaKUi 07.10.23 | https://m.edsoo.ru/00add4
48
. . bubmuoreka [IOK
XHUMHYECKUE CBOMCTBA KMCIIOT 1 OCHOBAHHI B CBETE
12 . B 13.10.23 https://m.edsoo.ru/00add5
MPEJICTABICHUA 00 AIEKTPOIIUTHICCKON JTUCCOITUAITTT 48
. . . bubnuorexa [IOK
XUMHUYECKUE CBOWCTBA COJICH B CBETE MPEICTABICHUHN
13 . 14.10.23 https://m.edsoo.ru/00add8
00 DJIEKTPOIUTHICCKON JUCCOITUAITTT b2
bu6mmoreka IIOK
14 ITonsaTHE 0 rUapOIU3E CONEH 27.10.23 | https://m.edsoo.ru/00add9
d4
bu6nunorexa LIOK
15 O06o0meHre U cucTeMaTr3alus 3HaHHHA 28.10.23  https://m.edsoo.ru/00addd
12
bubnunorexa LIOK
[Ipaktuueckas padora Ne 1. «Pemenune
16 p p 10.11.23 https://m.edsoo.ru/00addb
AKCIIEPUMEHTAITLHBIX 33729 fa
KonTtponbHast padora Ne2 o treme bu6muoreka [JOK
17 «OIIEKTPOJINTUYECKAS TUCCOLHALIMSL. 11.11.23  https://m.edsoo.ru/00adde
XVUMUYECKUEPEAKITNH B PACTBOPAX» c0
bubnuotexa [JOK
18 OO01mas XxapaKTepUCTHKA raIOTeHOB. XUMUYECKHE 17.11.23 1

https://m.edsoo.ru/00addf




CBOIICTBa Ha mpUMepe XJopa

Xnoposogopoa. CossiHas KUCII0Ta, XMMUUYECKHE

e2
bubnunoreka LIOK

19 . 18.11.23 https://m.edsoo.ru/00ade 1
CBOMCTBA, MOJIyYEHUE, MPUMEHEHUE 04
bubnunoreka LIOK
IIpakTnueckas padora Ne 2 o teMe «Ilonyuenue
20 P . P .. o i 24.11.23 https://m.edsoo.ru/00ade3
COJISHOM KHMCJIOTBI, U3y4eHUE €€ CBOHCTBY 43
BrrunciieHus no ypaBHEHUSIM XUMHUYECKUX PEeaKIMi bubnnorexa [IOK
)1 yp p ’ 25.11.23  https://m.edsoo.ru/00ade4
€CJIM OJITMH U3 PEarcHTOB JIaH B H30BITKE 28
bubmuoreka [IOK
22 OO61as xapakTepucTuka 371eMeHTOB VIA-rpymisl 01.12.23  https://m.edsoo.ru/00ade6
4a
AmtotponHbie Monudukanuu cepbl. HaxoxaeHue cepsl bubnnorexa [JOK
23 U €€ COCIMHEHUI B IIPUPOJIE. 02.12.23 | https://m.edsoo.ru/00ade6
XUMHUYECKUECBOUCTBACEPHI 4a
CepoBoaopoi, cTpoeHue, (U3NIecKue U XUMUYECKUE bubmorexa HOK
24 pv PO, TP ’ 08.12.23 | https://m.edsoo.ru/00ade8
CBOICTBa
02
Oxkcunsl cepol. CepHas KucnoTa, Gu3ndecKue u bubnmorexa OK
25 pbL vp ’ 09.12.23 https://m.edsoo.ru/00adea
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE )3
XYUMUYECKUE PeaKIIuu, JIekKalllie B OCHOBE
MPOMBIIILIEHHOTO CIIOC00a MOTYYEHHS CEPHOM KMCIIOTHI bubmmorexa TIOK
26 P yi . p ' 15.12.23  https://m.edsoo.ru/00adec
XUMHYECKOe3arpsi3HEHUEOKP Y KAFOIIEHCPEIbICOS TMHEH 82
USMHCEPBI o
Brruncinenne MmaccoBOU TOJIM BEIXOJA IIPOIYKTA Bubmuorexa IOK
27 POAYK 16.12.23 https://m.edsoo.ru/00adec

peakinuu

8a




OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-rpyIiibl. A30T,

bubnunorexa LIOK

28 pacrpocTpaHeHue B Ipupoie, PU3NIecKue u 22.12.23 | https://m.edsoo.ru/00adee
XUMHYECKHE CBOMCTBA a6
. bu6nmoreka [IOK
AMMUak, ero GU3nYecKre U XUMUYECKUE CBOMCTBA,
29 23.12.23 https://m.edsoo.ru/00adf0
MOJTyYeHHUE ¥ IPUMEHEHUE 04
bubnunoreka LIOK
[IpakTrueckas padora Ne 3 o reme «llonyueHue
30 p p . yi 29.12.23 https://m.edsoo.ru/00adf1
aMMuaKa, U3y4eHHe ero CBOWCTBY %0
.. bubnunoreka LIOK
A30THas KUCI0Ta, €€ (PU3MUEeCKHE U XUMUYCCKUE
31 . 30.12.23 https://m.edsoo.ru/00adf3
CBOICTBa
06
Hcnonp30BaHre HUTPATOB M COJICH aMMOHHUS B KAUeCTBE
MHHEPAIbHBIX YI00pEeHUI bubnuorexa [IOK
32 p yAOOP ' . 12.01.24 https://m.edsoo.ru/00adf5
XuMH4ecKoe3arpsa3HeHUEOKPYKAFOIIEHCPEIBICOSTUHEH 18
MAMHA30Ta -
bu6nmorexa LIOK
®dochop. Oxcun dpochopa (V) u pochopHas Kuciora,
33 bop A ocopa (V) v(i) bop 13.01.24 https://m.edsoo.ru/00adf6
buznyecKkrue 1 XUMUYECKHE CBOMCTBA, MOTYYCHHE %2
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPAIBbHBIX bubmuorexa [JOK
34 ynoopeHuit. 3arps3HeHre MPUPOJIHON cpebl 19.01.24 | https://m.edsoo.ru/00adfc
docharamu 20
Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubmmorexa TOK
35 PO, pactip . P PHpOAE, 20.12.24 https://m.edsoo.ru/00adfd
XHMHYECKHE CBOKCTBA 9
Oxkcuppl yriaeposa, ux Gpusndeckue 1 XuMHUIecKHe bubmuorexa [IOK
36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIEMBI, CBSI3aHHBIE C 26.01.24 | https://m.edsoo.ru/00adfe
okcunom yriepoaa (IV) be
37 VYronpHas KUCIoTa U €€ COTu 27.01.24  bub6mmoreka [IOK




[Tpaktrueckas padora Ne 4 mo teme "[lomydenue

https://m.edsoo.ru/00ae00
6¢c

bubnunoreka LIOK

38 yriekuciioro raza. KauecrBeHHas peakiys Ha kapOOHaT- 02.02.24  https://m.edsoo.ru/00ae02
noH" Te
bubnunoreka LIOK
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX
39 03.02.24 | https://m.edsoo.ru/00ae05
BEII[ECTBAX KAK O COSAMHEHUSX YIiiepoaa Ae
bubnunoreka LIOK
40 Kpemuuii u erocoequueHus 09.02.24 | https://m.edsoo.ru/00ae08
Oa
[Tpaktuyeckas pabora Ne 5. Pemienue Bbu6mmoteka LJOK
41 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe «BaxxHelume 10.02.24 https://m.edsoo.ru/00aeOb
HEMETaJUIbl U UX COCTUHEHUS 2
. Bbubnuoreka IIOK
KonTponsnas padora Ne3 no teme «BaxHeiimne H
42 16.02.24 https://m.edsoo.ru/00ae0e
HEMETaJUIbl U UX COCTUHEHUS 13
OO0m1as XxapakTepucTUKa XUMHUYECKUX 2JIEMEHTOB —
bu6nmorexa LIOK
MeTauioB. MeTrayuinueckas CBs3b U METaUTNYeCKast
43 i 17.02.24 | https://m.edsoo.ru/00ae10
KpUCTaJUTMYECKasl peléTka. e
PU3NYECKUECBOWICTBAMETAIIIOB o
XUMHUYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUN bubmorexa [IOK
44 N ) p 24.02.24 https://m.edsoo.ru/00ael 1
P HAIPSDKEHUN METaJlJIOB 56
OO6mue cnocoOs! moydeHuss MeTauioB. CIUTaBBbI. bubnmnoreka [JOK
45 Brruncnenus no ypaBHEHHSIM XUMHUYECKUX PEAKIIHM, 01.03.24  https://m.edsoo.ru/00ael 1
€CJIM OJTMH W3 PEareHTOB COJEPIKHUT MPUMECH 56
bubnmnorexa [JOK
46 ITonsiTHE O KOPPO3UK METAJLIOB 02.03.24 1

https://m.edsoo.ru/00ael12




78

47

48

49

[llenounbie MeTaJIbI

OKCI/I[[BI U TUAPOKCHUABI HATPUA U KAJIUA

[[lenoyno3eMeNIbHBIC METAJIIbI — KAJIBIIUM M MarHui

09.03.24

15.02.24

16.03.24

bu6nmoreka [IOK
https://m.edsoo.ru/00ae14
b2

bu6nmoreka [IOK
https://m.edsoo.ru/00ae14
b2

bubnunoreka LIOK
https://m.edsoo.ru/00ael5
e8

50

Baxkueiiime coefUHEHUS KAIbIHUS

22.03.24

bubnunoreka LIOK
https://m.edsoo.ru/00ael5
e8

51

52

O00011IeHNE U CUCTEMATU3AIUS 3HAHUN

KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

23.03.24

05.04.24

bu6nmorexa LIOK
https://m.edsoo.ru/00ae18
86

53

[Tpaktuyeckas padora Ne 6 mo Teme "YKEcTkocTh BOJIBI U
METO/Ibl €€ yCTpaHeHus"

06.04.24

bu6mmoteka IIOK
https://m.edsoo.ru/00aela
el

54

55

56

ATOMUHUN

AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA

Kemneso

12.04.24

13.04.24

19.04.24

bubmmoteka IIOK
https://m.edsoo.ru/00aelc
64

bubnunorexa LIOK
https://m.edsoo.ru/00aelc
64

bubnunorexa LIOK
https://m.edsoo.ru/00aeld
86

57

Oxkcuapl, Tuapokcusl u conm xenesa (II) n xemnesa (I11)

20.04.24

but6mmoreka [IOK




https://m.edsoo.ru/00ae35
eb

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN 26.04.24
[Ipaktuyeckas pabora Ne 7. Pemenue bubnuoreka [JOK
59 AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Baxueinme 27.04.24 https://m.edsoo.ru/00ae3d
METAJUIbI U UX COEIMHEHNS) ed
Bprunciienns no ypaBHEHUAM XUMHUYECKUX PEAKIINMT,
bubnunoreka LIOK
€CJIM OJTMH W3 PEarcHTOB JIaH B U30BITKE WIIA COJACPKUT
60 . 03.05.24 https://m.edsoo.ru/00ael7
pUMecH. BBIUMCICHHSI MaCCOBOM JTOJIM BBIXO/1a 50
NPOIYKTa PeaKInu o
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 04.05.24
KonTponpHas padora Ne4 o Teme «BaxHeitmme
62 10.05.24
METAJUIbI M UX COEIMHEHNSD)
N bu6nmorexa LIOK
BemecTBa 1 MaTepuansl B IOBCEAHEBHOMN KU3HU
63 11.05.24 https://m.edsoo.ru/00ae3f
YyeJioBeKa
50
bu6nunorexa LIOK
64 XUMHYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEeIb 17.05.24  https://m.edsoo.ru/00ae42
70
bu6mmoteka IIOK
65 Ponb xumMun B penieHnH 3K0JI0rMUecKUX mpodaemM 18.04.24 | https://m.edsoo.ru/00ae42
70
. but6mmorekxa [IOK
PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTH3aIHS
66 . 24.05.24 https://m.edsoo.ru/00ae0d
3HAHUH
Oa
PesepBHeIil ypok. O000IIEHNE U CHCTeMAaTHU3aIHS Bubmuorexa LIOK
67 . ' 25.05.24  https://m.edsoo.ru/00adb3
3HAHUH
3c
68 PesepBHeIil ypok. O000IIEHNE U CHCTEMAaTHU3aIHS 25.05.24 = bubnuoreka [{OK




3HaAHUHI https://m.edsoo.ru/00ad9c
b2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue
» Xumus, 9 kimace/ Pyasuruc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBo «lIpocBemienne»

METOJINYECKHNE MATEPHAJIBI JIJIS1 YUYUTEJIA
Panenxuii A.M. « Xumust» IUAAKTUUECKUN MaTepuall. 8-9 Kiacchl mocodue st
yaurenen o01eodpazoBarebHbIx opranuzanuil/ A.M. Pageuxuit. Suzg. — M.:

[IpocBemenne, 2014

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241___4_.pdf

7.

http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav



ochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/
9.http://keramikos.ru/table.php?ap=table 1000405 http://sikorskaya-
olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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