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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUUM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboyeil mporpamMmsbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHHE O IENSAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHUTAaHUS W Pa3BUTHUs OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMera, yCTaHABIIUBAET 00s13aTeNbHOE peaMETHOE cojiep>KaHue,
npeaycMaTpUBaeT paclpeesieHde ero mo KiaccaM W CTPYKTypUpPOBaHHUE TIO
pa3genaM M TeMaM NOporpaMMbl IO XHUMHH, OINPEAEHSAET KOJUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHS XUMUU C€ YUYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAe/sIET BO3MOXKHOCTH MpeaMeTa  JJis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakkKe TpeOOBaHUM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3yUYeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTH OOYYaroIIerocsi Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XUMHUHU CIYXXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTUSA |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (yHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIICHUS U TBOPUYECKHUX CIIOCOOHOCTEHN
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIHHOW Y4EOHOW JIESITEIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIICOBATEILCKAX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaIbIBA€T OCHOBHI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyYaIOIINXCS;
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CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUICHHS] K E€CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUS B OOYYEHHHM XUMHM OOECIEUMBAIOTCA CIeUU(UKON
COJEp)KaHUsl  yuyeOHOro MpeAMeTa, KOTOpBIM  SBISIETCd  MEJAaroruuecku
aJlaliTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUU Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUs OPUEHTHUPOBAH HA
OCBOEHHE OOYYaIOIMMHUCSA CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHI XMMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX I[OHATHU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0 moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKJIAJAbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 10 MPHUHIIMUILY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akoHa /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHUYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJUTUYECKOM JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernueckne 3HaHUS pPacCMaTPUBAIOTCI HAa OCHOBE 3MIIMPHUUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJAHOTO
YPOBHSI K JpYyromy, BBINOJHAS (YHKIMH OOBSICHEHUS M NIPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHSI U IOTYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XUMHH CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS O XUMUUYECKONW COCTABIIAIOIIECH HAyYHOM KapTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHWsA B Hayke. V3ydeHHe XMMHM IPOUCXOJMT C IPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYECHHBIX Y4YEOHBIX MpeaMeToB: «OKpy>Kaloluid MUPY,
«buonorus. 5-7 knaccs» u «®dusnka. 7 Kaacey.

[Ipy wu3ydeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOM KYJBTYpPHI.
3amaya y4yeOHOTrO MpeAMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HaHUU — BaXHEUIIUX (AKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKu, B
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NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu m3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHITHIO PEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJCHHOCTh OOYyYeHHs] Ha CHCTEMaTH4YeCKOE€ MpPHOOIIeHHE
OoOy4JaronmMxcss K CaMOCTOATENbHON IM03HABATEIbHOU JIESITEIIbHOCTH, HAy4YHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHUBALIUIO M PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBUi, CITIOCOOCTBYIOMIUX MTPUOOPETEHUIO 00YyYaOIIUMUCS
OTbITa Pa3HOOOPA3HOUN NESITENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIIMX YHUBEPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeNH QYHKIMOHAIBHOW U E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH M OICHWBATH SIBJICHUS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS W OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUH, TPUMCHATh WX TPH PEIIeHHd TPoOJIeM B TIOBCEIHEBHOW JKM3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHHe Yy OOYYarONIUXCS TYMaHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKMX 3HaHUW JUIsi BBIPAOOTKHA HDKOJIOTHUECKH
11€JIeCO00pa3HOr0 TMOBENCHUSI B OBITY W TPYAOBOW JCSATENBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAaMOBOCITUTAHHIO Ha OCHOBE YCBOEHHUS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HANPaBICHHOCTU JATBHEUIIIETO
oOy4eHus.

OOmiee 4YuCIO dYacoB, OTBEAEHHBIX JUIsl WM3YyYCHHS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).
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COAEPXKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHbIe XMMUYECKUE TIOHATHSA

[Ipenmer xumuun. Ponb XMMUM B )KM3HHU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecrBa. PU3NYECKHE CBOWMCTBAa BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHWS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJBI XHUMHYECKHUX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas Qopmyna. BalleHTHOCTH aTOMOB XUMHYECKHX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewecTB. (OTHOCUTENbHAasT AaTOMHAas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KomnuectBo BemectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCJIAa CTPYKTYpHBIX €IUHUL BeniecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYeCcKUe U XMMUUYECKUE ABICHUSA. XUMHUUECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PeaAKINil (COeUHEHUS, PA3I0KEHHUs, 3aMEeIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBujaMu paboThl B J1abOpaTOpuu U
npuémMamMu oOpaileHus ¢ J1adbopaTopHbIM 000PYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3nUecKuX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOI0/IeHNE
¢u3nueckux (IJaBjI€HUE BOCKA, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMsI BOJbI) U XMMHUYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIOTON) sIBJICHUH, HaOII0JIcHUE U
ONMMCaHWE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuui (paslioKEeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Keie3a ¢ pacTBopoM coiiu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHHE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, mpoBeeHNe OYUCTKU TTOBAPCHHON
coiv, HaOJIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  IMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — 3ieMeHT M MpPOCTOE
BemlecTBo. Haxoxnenwe kuciopona B mpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakmuu ropeHusi). Oxcuapl. [Ipumenenne kucimopona. CrocoOb!
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MOJIYYCHHUST KHUCTIopoAa B J1abopaToOpuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TernnoBoit 3¢(}eKT XUMHUECKON peaklnu, TEPMOXUMUYECKUE YpaBHEHHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopon — smeMeHT W mpocToe BemecTBO. HaxokneHwe Boaopoaa B
npupoae, GU3MYECKHEe M XUMUYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MoutsipHbIii 006EM ra30B. Pacu€Thl M0 XUMUYECKUM YPaBHCHHUSIM.

dusnyeckue cBoucTBa BoAbl. Boma kak pactBoputens. PacTBOpBL
HacplllieHHbIE M HEHACBIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOpPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTtBOpoB B MpupoJie U B XXKU3HU 4YesioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue (OCHOBHBIE, KHUCIOTHBbIE, amMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oOxkcuaoB. DU3MYECKHE M XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHUM: IMIETOYM UM HEPACTBOPUMBIE
ocHOoBaHusA. HomeHnkimarypa ocHoBaHuil. dusznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHWYECKUE CBOWCTBA KUCIOT. Psan aktuBHocTn MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COETMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIIOACHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJOM U YCJIOBUSI BO3HUKHOBEHUSI U
MpeKpalieHusi TOpeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3liaMu OKCHIOB H
OMKMCAHWE WX CBOMCTB, MOJydYeHHE, cOOMpaHWe, pACIO3HABAHWE W H3YyUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJM4ecTBOM 1 MoOjb, HCClIeJOBAaHME OCOOEHHOCTEH pPAcCTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNpPEACIEHHOU
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJLUIAMHU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),
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UCCJIEOBaHUE OO0pa3llOB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpax KUCJIOT U HIEIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalIu3aluH, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IHepuoauueckui 3axkoH U Ilepuoamyeckass cucreMa XMMHYECKHX
iemeHnToB JI. U. MenneneeBa. CrpoeHne aromMoB. XHMHYECKasi CBSA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHYECKUX dJjieMeHTOB. [loHsiTe o
IPYIIAaxX CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnognueckunii 3axoH. [leprognyeckas cucreMa XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. KoporkonepuogHas ¥ JAJIuHHONEpUoAHAass  (POpPMBI
[Ieproanueckoit cucreMbl xumMudeckux 3neMeHToB [[. 1. MenneneeBa. [lepuonsl
u rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMeEpuoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIouek atoMoB TepBbIX 20 XUMHUYECKHUX  DIIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTA I10 ero noyuoxeHuro B [lepuoanueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJnyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BuTHs Hayku W npaktuku. . V. MenpneneeB — ydéHbIl U
rpaXJaHMH.

Xumuyeckass cBs3b. KoBajieHTHast (MOJIIpHAsE YW HENOJSPHAs) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTENIbHO--BOCCTAHOBUTEIIBHBIE — PEaKIIUU.
[Iporieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOICHCTBUE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEIACHUE ONBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COeAUHEHUS).

Mescnpeomemmnbnie céasu
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Peanuzamnus MeXnpeaIMETHBIX CBs3ed MpU HM3YyYEeHUH XUMHH B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX €eCTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAY4YHOI'0 [IMKJIA.

OO11ue ecTecTBEHHO--Hay4YHbIE MOHATHUS: HAyYHbIH (DaKT, THUIIOTE3a, TEOPHUS,
3aKOH, AaHaJU3, CHUHTE3, KIacCU(pHUKalusi, NEpPUOJAUYHOCTh, HaOIIOJEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@®usuka: maTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BETUUYMHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, INTAHETHI, 3BE31bI, ComHIE.

buomnorus: otocunTes, nprxanue, ornocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BermecTBo U XUMHYecKasi peakuus

[lepnognueckuii 3akoH. [lepuoandeckast cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBONCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KAJIWs, KaIbLHUs U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »JJeMeHTOB B Ilepuomnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BHABI XMMHUYECKOW CBSI3UM. THIBI KPHUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Knaccudukauus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMUYeCKUX peakluuid Mo pa3IuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pEaKklUu BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[TonsiTue 0 ckopocTu XuUMUYecKoM peakiuu. [loHsiTne 00 00paTUMbBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XUMHYECKOW PpEAKUMH M TIOJIOKEHHUE XHUMHYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE  pPEAKLMU,  JJICKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiyu. CoCcTaBiIeHUE YPaBHEHHI
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OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUA C  HCIOJIb30BAaHHEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonel, aHrMoOHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3NHMYHBIMU BHJIAMHU
xumMudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE WM COKpalIEHHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMII M coJeil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJIEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIIECTB — METAUIOB W HEMeTaUIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpusi), UCCIENOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHUYECKOW pEaKIHMH
OT BO3JCHCTBHUS pa3IMYHbIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPONPOBOJIHOCTU
pacTBOpPOB BEUIECTB, HpOLEcCa IUCCOLUALMU KHUCIIOT, IIEJIo4Yed U  CcoJiel
(BO3MOXHO  MCIOJIb30BaHUE  BHJIEO  MATEpUAJIOB), IMPOBEJIECHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKK  NPOTEKaHUS  peakluii  MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, o0O0pa30oBaHHE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluy pas3iokKeHHs, COeIUHEHUs), paclio3HaBaHUE HEOPraHUYEeCKHX
BEIIECTB C TIOMOIIBIO KAaYeCTBEHHbIX pPEaKUUMid HAa HMOHBI, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl 1 HX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBONCTBA MPOCTHIX
BEIIECTB — TAJONCHOB. XHMHUYECKME CBOWCTBA Ha NOpuUMepe  XJiopa
(B3aMMOJENCTBUE C METaUlaM{, HEeMeTalllaMH, UIeso4amu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlencTBHe
XJIOpa M XJOpPOBOAOPOJIa Ha OPraHM3M YeJoBeKa. BaxHellune XJIOpuabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHue U (uU3MYecKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KAK NPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3HYSCKHE M XHMHYCCKHE CBOHCTBa (0OIIME  Kak
NpeACTaBUTENSl KJacca KHUCIOT u  crnenuduyeckue). XUMHUYECKUE pEeaKIuH,
JeXaliue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJy4YeHUs CEPHOW KHUCIIOTHI.
[IpumeneHue cepHor KUCAOThL. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKLINS Ha
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cyiabdaTr-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mast xapakrepuctuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u xuMmudeckue cBoictea. KpyroBopot azora B mpupoae. AMMuUax, ero
duznyeckrue 1 XMMHYECKHE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiau aMMOHUS,
ux (U3NYECKUEe U XUMUYECKHUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyydeHue, (pU3nYecKue U XUMUYECKUE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHWE HUTPATOB M COJEM aMMOHHUS B KAyeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYecKoe 3arpsa3HEeHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIW, 3arpsA3HEHHE BO31yxa, MOYBBl M BOJOEMOB). Docdop,
aJoTpornHele Moaupukamuu ¢ocdopa, GU3MUECKHE U XUMHUYECKHE CBOICTBA.
Oxcug docdopa (V) u bochopHas kucinora, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosnyuenue. McnonaszoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YI0OPEHUIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIE
Moau(UKALMKU, PACIPOCTPAHEHUE B MpHUpPoAe, (UINYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XMMHYECKHE CBOICTBa, JEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
nojsyyeHue u npuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHaT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIULEPUH, YKCYCHas! KUCIIO0TA).
[TpuponHble MCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MNPHUPOAHBIN Tra3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OesKax, yrieBoJax — 1 ux
poIM B OKM3HM 4YellOBeKa. MarepualbHOe €AMHCTBO OPraHMYecKUuX M|
HEOPTaHWYECKUX COCTMHECHUM.

KpemHunii, ero ¢usnueckue u XUMUYECKHE CBOWCTBA, TMOJyYEeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mpupoje. OOmme mnpencraBieHus 00
okcuae kpemuus (IV) u kpemuHueBoil kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNbHbIe MaTepuaibl: KEPAMHKA,
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CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobiembr 6e30macHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm

U3y4YeHUe 00pa30B HEOPTAaHMYECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpaXKAroIue (U3NYECKUE W XUMHUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCNMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEECHNE KaUeCTBEHHOM peaKIuu Ha CyJIb(aT-
WOH W HaOJNIoJIeHWe TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, (Gochopa M MX coeAUHEHUN (BO3MOKHO HCIOIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KaueCTBEHHBIX PEeaKklUii Ha MOH aMMOHUS U (GocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOACICTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUTMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
YCTPOMCTBOM TPOTHBOTa3a, MOJy4eHHE, COOMpaHue, PacIO3HABAHUE U M3YYCHHE
CBOMCTB YIJICKMCJIOTO Ta3a, MPOBEICHUE KaueCTBEHHBIX peakiii Ha KapOoHAT U
CUJIMKAT-UOHBl U H3yYCHHE TPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJICHHE C
MNPOAYKIIUEH CHUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE JSKCIEPUMEHTAbHBIX
3a7a4 no TeMe «BakHeimme HeMeTabl U UX COEIUHECHUSD.

MeTaJibl 1 MX COCTUHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — META/VIOB HA OCHOBaHUU
ux mnoyioxkeHuss B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. Metauinyeckas CBSA3b U
METaJUIMuecKas  KpUCTajuIMuecKass  pemérka.  DJIEeKTPOXUMHYECKHH  psif
HaIpsHDKeHUN MeTallioB. OU3MUECKHEe U XUMHUYECKUE CBOMCTBAa MeTauioB. Oomue
CIOCOOBI TIOTy4YeHUsI MeTauioB. [IoHSATHE O KOpPpO3WH METAJIOB, OCHOBHBIC
CIocOOBI 3amuThl MX OT Koppo3uu. CmiaBel (CTaidb, YYTyH, IIOPATIOMHUHUM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MTPOMBIIILICHHOCTH.

[[lenounbie MeTauIbl: MoJoXKeHUEe B llepuoandeckoi cucreMe XUMHYECKUX
sanementoB JI. 1. MeHnpaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXJICHHE B MPUPOJIE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuibl U
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TUAPOKCUIBI HaTpusi W Kanusl. [IpuMeHeHHe IIeNOYHbIX METaIOB U HX
COeJIMHEHUM.

[[lenoyHo3emenbHblE METAJUIbI MarHuid W KaJdbLMM: MOJO0XKEHHUE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0JIeHHUE B mpupoae. u3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuusg. Baxkneilline coequHeHuss KaublMs (OKCHI, THAPOKCUI, COJIN).
JKécTkoCcTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TTosioxkeHue B [leproauyeckoi cucTeMe XUMUUECKUX JIEMEHTOB
J. . MenneneeBa, crpoeHne atoMa, HaxoxzacHue B npupoae. duznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cuCcTEME XUMUYECKUX IIEMEHTOB [l.
N. MeHnneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oO0Opa3llaMud METauIOB U CIUIAaBOB, HX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3UM  METAIOB  (BO3MOYXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUA OKCHIA
KaJIblIUS U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOILIECCA TOPEHHUS JKele3a B KHCIOPOJE
(BO3BMOKHO  KCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KAUYeCTBEHHBIX PEAKIMI HA MOHBI: MAarHWs, Kajblvs, aTIOMUHUS, I[TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaGMFOIEHUE W OMMCAHKE MPOIIECCOB OKPAIINBAHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W Kajablus (BO3MOYKHO HCHOJIb30BAHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METaJUIbl U KX COCTMHEHUS».

XuMHA U OKpY:Ka0LIaa cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXWU3HU 4YeJIOBeKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpeaesibHas AOMyCcTUMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHr 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHbBIE
MaTepHuabl).

Mescnpeomemmnbnie céasu
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Peanuzamnuss MeXnpeaIMeTHBIX CBs3ed NMpu HM3ydyeHUH XuMUM B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIIOJIb30BaHWE Kak oOONMX eCTECTBEHHO-HAYIHBIX
MOHSTUN, TaK W TIOHATUHU, SBJISIONINXCS CUCTEMHBIMHU JJII OTICIBHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO ITHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHbIH (akT, TUIOTEe3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccuuKamus, TEPUOANYHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dwuszuka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH],
U30TOIbI, PaJUOAKTHBHOCTh, MOJICKYJA, SJCKTPUUSCKUNA 3apsill, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
pemérka, CruiaBbl, (M3HUYECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CONHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHHEpAJbHbIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpabl, TOPHBIE IOPOJIbI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XUMHH B €IMHCTBE Y4YCOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIM4HOCTHBIE  PE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTUBHBIX ILICHHOCTHBIX OpUEHTALlMH U
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIECIWIO, NOHMMAaHMS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpManuen o
IIEPENOBbIX JOCTIIKEHHUSAX M OTKPBITUAX MHUPOBOM U OTEYECTBEHHOM XHWMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpoiCTBE MUpa U OOLIECTBA;

2) rpaskKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHAS] O COLMAIBHBIX HOPMAX M TMPAaBWIAX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPYECKOW H  APYrHMX  BHOAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM MAESITENbHOCTH MpHU
BBINIOJIHEHUHA YYEOHBIX, TIO3HABATEIbHBIX 3aJa4, BBINOJIHEHUH XHMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX MTPOEKTOB, CTPEMJICHUS! K B3aMMOIIOHUMaHUIO
¥ B3aUMOINIOMOIIM B IIpoliecce H3TOM yuyeOHOW MAesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE€ TOBEICHHE M TIIOCTYIIKM CBOMX TOBApUIIEH C MO3WULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XUMUYECKOW PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIISIOLINE
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPOIBI, B3aWMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHUBBI, HAMPABJIEHHBIE HA IMOJYYEHHE HOBBIX 3HAHUW IO
XUMUHU, HEOOXOIUMBbIE JUIsi OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHUIA,
M03HABATENIbHOM, MHPOPMAIMOHHON W YUTATENbCKON KyJIbTYpbl, B TOM 4YHCIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU
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JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHMI0O W NO3HAaHUIO, J0O003HATEIBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICEHHOCTH U YPOBHA OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 ’KW3HU, OCO3HAHME IOCIEACTBUI M
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs1, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOMIONICHUS] TMpaBuUi OE€30MACHOCTH TMpU  OOpAIICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUECKOMY M3yUYEHUIO Npodeccuil U Tpyia pa3aIudHoro poja,
YBaXKEHHUE K TPYLy U pe3yJbTaramM TPYIOBOW NESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIUBUYAIbHOM TPAeKTOPUHU MPOJOJDKEHUSI 00pa30BaHus ¢ YYETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIeHON Mpo(eCcCHOHATBHON AESITEIbHOCTU U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IKOJOrH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKU 1€IeCO00pa3HOE OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, NIOHMMAaHUE LICHHOCTH 3/I0POBOIO U
Oe3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOTHON CPENON, ISl TTOBBIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HAHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIIECHAy4YHbIC TOHATHSA (3aKOH, Teopusl,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe.), KOTOpbIe
UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecrneynuBaoT (HOpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUSA

Bba3oBble JJoruuyeckue JelicTBUA:

YMEHUSI WCTOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWH: PacKphIBaTh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH MX XapaKTEPHBIC
MPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMH TMOHSTUSMHU), UCIOIH30BAThH
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KiacCU(PUKAIIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIUi,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBSI3W MEXIy OOBEKTaAaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 10 aHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHITh B TMPOIECCE TIO3HAHUS TOHATUS (IIPEAMETHBIE W
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIOIh3YEMbIC B XUMHH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMBIC B XUMHH MOJICTBHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HaK (CMMBOJ JJIEMEHTa), XuUMHUuUeckas QopMmysia U YpaBHEHUE
XUMHUYECKON peaKIuu — MpU pelIeHUH Y4eOHO-TI03HABATEIbHBIX 33/1ad, C YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKN U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUYECKUX PEaKITHi,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CICJACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHUE HWCIIOJh30BaTh TOCTABJICHHBIE BOIMPOCH B KAdyeCTBE WHCTPYMCHTA
MO3HAHUS, a TakKe B KauyeCTBE OCHOBBI I (OPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU W TMPOBEIACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOMIOAaTh 3a XOJIOM MpoIlecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, (POPMYITHPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHUS, COCTABIIATh OTYET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XHMHUYECKOTO COJEP)KaHHs, CIPABOYHBIC
nocobusi, pecypcel MHTepHeTa), KPUTHUYECKH OILICHHBATh NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJBl U 3alpOChl MPU MOHCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHbIX W MO3HABATEIbHBIX 3a]1a4 ONpPEAeNEHHOTO TUla, MPUOOpPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

YyMEHUE UCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOTHON
CpEIBl.

KoMMmyHuKaTHBHBIE YHUBepPCcaibHbIe YueOHbIe 1eliCTBUS:

YMEHMs 3a/laBaTh BOMNPOCHl (B XOJ€ Juajora MU (Wiau) JUCKYCCHM) IIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI ~ TPEACTaBIsATh  MOJYyYEHHBIE  pEe3yibTaThl  MO3HABATEIBHOMN
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaThb MPE3CHTAINIO
PE3yJIbTaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOPHOro OIbITa,
JabopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTENIbHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3ZHUKAIOIIKUX TPOOJIEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEWCTBUW, OIpeneeHUe KpPUTEpPUEB IO OIEHKE KayecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryisiTuBHBIe YHUBepCaJbHbIe y4eOHbIE 1eiCTBHA:

YMEHHE CaMOCTOATEIbHO OMPEIENATh LEIN AeATeIbHOCTH, IUIAHUPOBATH,
OCYILIECTBISAITh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MIPEUIOKEHHBIM  AJIrOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJTyYeHHUS! HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaX — BELIECTBaX M PEaKLUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/IaracMble B YCIIOBUH 3a/I1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHUIO 00s3aTENBHOIO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW (enepanpHO paboueid MmporpaMMoil,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAayYHbIe 3HAHUS, YMEHHUS U CIIOCOOBI
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NEUCTBUN, crnenupuiIecKne s NpeaMeTHOW oOmactu «XuMus», BHIbI
JNEATEIBHOCTH MO  IOJYyYEHUI0 HOBOTO  3HAHWS, €ro HHTEPIPETALNH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K koHIy oOyueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PACKPBIBATH CMBIC OCHOBHBIX XMMHUUYECKUX MOHSITUW: aToOM, MOJIEKyIa,
XUMHYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTb, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATENBHOCTb, CTEIICHb
OKHCIICHUS, XMMHUYECKasl peakius, KiacCUpUKaUg PEaKIUid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0OBOM d(PeKT peakiumu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aToma, aTOMHAas OpOWTanb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsl U HETOJsIipHAs KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasl J0JIA BELIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENEATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKHCIIEHWS  DJIEMEHTOB B  OMHApHBIX  COCIMHECHMSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEIEIEHHOMY KJIACCY COEIWHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBAJICHTHasT W HWOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHusl B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOTajipo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnuue «llepuoguueckas cucrema xumudeckux osnemeHtoB /Jl. U.
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, O0Iee YUCIIO ICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAHUUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy W COCTaBy YYacTBYIOIIMX B pPEaKINU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJISIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO JIOJIIO XUMHUYECKOTO »dJeMeHTa 1o ¢dopmyie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 0000IleHHE, CUCTEMATH3allMI0, KiIacCU(UKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBSI3€U — Il M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN ¥ MBICTICHHBIN );

CIENOBAaTh  IpaBWIaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
7a00paTOpHBIM  O0OPYJOBaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TIONYYEHUI0 U COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOJAAa W KHUCJIOpPOAA), NPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIIEPUMEHTHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO UHJIUKATOPOB
(;makmyc, heHondTarenH, METHIIOPAHXK U APYTHE).

K xoHIy 00yueHus B 9 Kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHX TOHSTHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HWOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CI0XKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEMEHD
OKHCJICHHSI, XUMHUYECKasl PEeaKIus, XUMHAUYeCKasl CBS3b, TEIUIOBOM A(dekT
peakiuyd,  MOJib, MOJISIPHBIE  O00BEM,  pacTBOpP,  DJIEKTPOJIMTHI,
HEIJIEKTPOJIUTHI, AJICKTPOIUTHYECKAS JUCCOLMAIUS, PEaKIM HOHHOTO
oOMeHa, KaTalau3aTop, XUMUYECKOE pPaBHOBECHE, OOpaTHMbIC H
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HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHME WM  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
METaJUIM4YecKasl), KpHCTAIMUECKas peHiéTka, KOPPO3Hs METaJLIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluuu, MOpeaesibHO JTOmycTUMast
xoHuenTpauus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHSATUA U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;

e HCIOJb30BaTh XHMMHUYECKYI0 CHMBOJIMKY [UJII COCTaBleHUS (PopMyI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpPENETATHh BAJCHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONpeAenéHHOMY KJacCy COEIMHEHHH 1o (opmyiaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyrie, XapakTep Cpenbl B
BOJIHBIX PAcTBOpaxX HEOPTraHUUYECKUX COCAMHEHUM, TUMN KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

e packpbiBaTh cMmbica Ilepuoanueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
tabnuunyio Gopmy Ilepuogndeckoil CUCTEMbl XUMHUYECKUX DIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYECKON Tabimie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOOIIee YHUCIO DJJIEKTPOHOB H
pacmpefieieHue WX 10 JJICKTPOHHBIM CIJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUUN B
npeaenax MajblX NEPUOJIOB U IIABHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

e KJacCU(PUIIMPOBATh XMMHUYECKHUE AHJIEMEHTHI, HEOPraHUYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIUH
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

e XapakTepH30BaTh (OMHUCHIBATH) OOIIME W CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEpPXkIasi OINUCAHHE
npuMepaMu MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIINN;

e COCTAaBJSITb YPaBHEHUSI BJIEKTPOJIUTUYECKOW JUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, IIOJIHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIMM HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHX IPEBpalleHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIDHYIO H  MOJISIPHYIO — MaccChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEeHTa 1o (opmyie
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  MOJB30BaHUS  XMMHYECKOM  Mocydod U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITOJTHCHHIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB 110 TOJIYYEHHUI0 W COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCITLHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIICHUE, CUCTEeMAaTU3alMI0, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJICIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexka [JOK
' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xuMu4deckue bub6mnoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Wroro o pazneny 20
Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 0 1 bubnuoreka LIOK
' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucnorax 8 0 1 bubnuoreka [JOK
' ¥ COJISIX https://m.edsoo.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK
' OCHOBAHHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN
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[lepuoauueckuii 3aK0H U
31 [lepuoauueckast cucrema 7 0 0 bubmumorexa [IOK
' XMMHYECKHUX 31eMeHTOB 1. . https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
Xumudeckas CBS3b. Bu6 LIOK
HOIHOTEeKA
3.2 - 8 1 0
Oxncimrensio https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKIIUN
bubmuoreka [JOK
n 15
TOTO 1o pasaeity https://m.edsoo.ru/7f41837c
HazBanue MoayJist
Paznen 1. HazBanue
Hroro 0
bu6mmoreka [IOK
P 3 0 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOBIIO 68 4 6
ITPOI'PAMME
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9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnuoreka LIOK
' OCHOBHBIX Pa3/IEeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bubnunoreka [JOK
' peakimii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 0 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa n e€ 6 0 0 bubmmorexa LIOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop 1 ux 7 0 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [JOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no pazueny 25
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Paszgea 3. Mera/liibl 4 UX COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmue crofCTEa MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HH YeI0BEKa 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Kosan4yecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipeamer xumun. Poias XuMuu B )KU3HU 1 0 0 bubmnorexa [JOK
yenoBeka. Tena u BelecTna 01.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTne 0 MeTogax MO3HAHUS B 1 0 0 bubmuorexa [JOK
XUMHH 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 0 1 bubnmnoreka [JOK
oOparieHus ¢ 1ab0paTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtsie BemecTBa U cMecu. CriocoOsl 1 0 0 bubmmoteka [IOK
pasneneHusi cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
) «Paznenenue cMeceit (Ha mpumepe 1 0 1 bubmmorexa [JOK
8 . PIMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN )»
5 XUMHUYECKUE DJIEMEHTHI. 3HAKH 1 0 0 bu6nuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB 21.09.2023 | https://m.edsoo.ru/ff0d2be8
bu6nunorexa [JOK
! ATOMBI I MOJICKYTEI L 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
bu6nunorexa [JOK
8 Hpoctsie i croxibie BertecTsa L 0 0 28.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nunoreka [JOK
A - 1
9 TOMHO-MOJIEKYJISIPHOE yUEHHE 0 0 03.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH IOCTOSIHCTBA COCTaBa BCIIIECTB.

10 Xumuueckas hopmyia. BameHTHOCTB bubmorexa LHOK
PMYE. 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMCHTOB
1 OTtHOcuTeNnbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTa B COCMHECHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MounsipHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 dusznyueckue U XUMUYECKHE SBIICHUSI. bubnmoreka [JOK
XuMuyeckasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKku U YCIIOBHSI TPOTEKAHMSI bubnmoreka [JOK
XUMHUYECKHUX PEAKIUM 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEIIIECTBA M0 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [JOK
t . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMUYeCKUX peakiini
18 (coemuHeHHUs, pa3IoKCHHS bubnnorexa LIOK
P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JI — Y4EHBIIi-
19 9H HKn;)IiOI:{(::CTOIZ)GOg qeeI:;Z u bubmmorexa HOK
H T Hf 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padorta Nel o reme bubmuoreka [IOK
«BermecTBa 1 XUMHUYECKHE PEAKITAN 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa IIOK
BO3Ayxa. Kucnopon — anemMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e
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IIPOCTOC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKHE CBOMICTBA

22 KHCII0poJia (pEeaKIMKi OKUCIICHHUS bubmmorexa [TOK
POAA |DEAI ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [loasTue 06 okcugax
CrocoObI MOTy4eHHUsT KHCIopoia B
23 nabopaTopuu zq 1| OMI)IH_U'ICHII-)IOHCTI/I bubmorexa LOK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIiu, OHITHE O bubmnorexa [JOK
TEPMOXMMHYECKOM YpaBHEHHUH, IK30- U 30.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKHUX PEAKIIHIX
Tommuso (HedTh, YToJIb U METaH).
25 3ar ;13HeI§I/quJ;03 . a, CIocoObI c)aro bubmmorexa [JOK
P A 05.12.2023 | https:/m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
I1 6ota Ne 3
| et
i o PO, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
27 Bonopon — anemeHT u mpocToe bubnmnoreka [JOK
BenlecTBo. Haxoxkienue B npupoze 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckne 1 XUMUICCKHE CBOMCTBA bubmuorexa [JOK
BoJopoa. [Ipumenenue Bogopona 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCTTOTaX M COJISAX bubmorexa [TOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oNTyueHus: BOJIOPOIa B bubnmoreka [JOK
nabopaTtopuun 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
II 6ota Ne 4
3| loayuene n codupanie sozopora Bbmorera LIOK
i P AOpOAa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

M3y4YEHHUE €r0 CBOMCTB)
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MousipHblii 00BEM ra3zoB. 3aKOH

bub6nmoreka [IOK

32
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Boranciennss o0b€Ma, KOJIUYSCTBA
33 BEIIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK
B N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
BorunciaeHuss 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . P . 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHH I'a30B
35 ®du3n4ecKrue 1 XHMUYECKHE CBONCTRA bubnuorexa [JOK
BO/JIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [JOK
WHUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimmeHHbIe
37 u HI::H'cch)IpeHHmle3 aCTBOPBI B bubmorexa [JOK
B P PEI- 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 101 BeliecTBa B pacTBOpe
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeeNEHHON MacCOBOM 10 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTtponbHast padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCuUKaIus, bu6nuorexa [JOK
HOMEHKJIAaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa TIOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUS: COCTaB, KJIacCU(PUKAIIHS, bu6nunoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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43 [TonyuyeHne u XUMHYECKHUE CBOMCTBA bubmmoreka [IOK
OCHOBaHUI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarms, bubnmoreka [JOK
HOMEHKJIaTypa 15.02.2024 |  https://m.edsoo.ru/ffOdfee2
45 [TonyuyeHne u XUMHYECKHUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeqHue): HOMEHKIIATYpa,
46 cnocoé(ibllj HI:)J'I )eHI/ISI XHMHquKHe bubmmorexa [JOK
y YHEHIL, 22.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckas paborta Ne 6. Pemenue
47 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas CBA3b MEXKAY KaccaMu bubmmnoreka [JOK
HEOPraHMYECKUX COCIUHEHUM 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00611eHNe U cUCTEeMaTU3ALUS bu6mmoteka [IOK
3HAHUHN 05.03.2024 | https://m.edsoo.ru/00ad9ch?
KonTposasnas pabora Ne3 no teme
50 "OCHOBHBIE KJTaCChl HEOPTAHUYECKUX bubmorexa HOK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUI
ITepBbie Mo acc a
51 x1/1151:{16CIITMI:(B;JTII:\IAS}JIITOBH?II(/)III;;;EZ 0 bubmorexa [TOK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JICMCHTOB
Ileproauueckuii 3aK0H U
52 [Tepuonnueckas cucTeMa XUMHYIECKUX Bubmmorexa [IOK
pHOA 14.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenpaeneeBa
53 [Tepuonpl, rpymImbl, TOATPYIIITHI bubmorexa [TOK
PHOZIEL, TPYIIHEL, HoArpyT 19.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CoCTaB aTOMHBIX

bub6nmoreka [IOK

54
sep. M3oTombl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToMoB 3j1eMeHTOB [leproanaeckoi bubmorexa [JOK
PHOA 02.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme /. 1. 04.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3aKoHa
57 JUISl pa3sBUTHS HayKH U npaktuku. J[. W. bu6nuoreka [IOK
MenneneeB — y4€HbBIN, IEIATOT U 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTh ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX 3JIIEMEHTOB 11.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas XxuMHu4deckas CBsI3b bubmorexa [JOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHas noyisipHas XUMUYECKast bu6muoreka [IOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenossipHasi XUMHYECKast bubmuoreka [IOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubmorexa HOK
25.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIC bubmuorexa [JOK
peakiuu 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIATENN U BOCCTAHOBHUTEIN bubmorexa [TOK
02.05.2024 | https://m.edsoo.ru/00adb076
65 KonTponsHas padota Ne4 mo reme bubnmoreka [JOK
B INEKTPOHHBIA
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«CrtpoeHue aToma. XUMHUYECKast 07.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTtu3alus 3HaHU I 14.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBusblit ypok. O6001mene u 1 bubnuoreka [IOK
cHucTeMaTu3alus 3HaHU I 16.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHeIil ypok. O6001IIeHNE T 1 bubnmoreka [JOK
CHUCTEMAaTH3aIMsl 3HAHHUHA 21.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHU S oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Tepnonnueckuii 3aKoH.

1 [Tepunonnueckas cucrema 1 0 0 bubmuorexa [JOK
XUMHUYECKHX dieMeHTOB /I, 1. 11.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHUYECKHUX JIEMCHTOB 1 0 0 bubmorexa LHOK

N 14.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB

3 Knaccugukarus u HOMeHKIIaTypa 1 0 0 bu6muoreka [IOK
HEOPTraHWYECKUX BEILECTB 18.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 0 0 bubmmoteka [IOK
KPUCTATIMYECKUX PEIIETOK 21.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1 0 95,09 2023
OCHOBHBIX Pa3IelioB Kypca 8 kiaccay

5 Knaccudukanust XuMuaeckux 1 0 0 bu6nunorexa [JOK
peaKuuii 110 pa3JIMYHbIM ITPU3HAKAM 28.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [IoHsITHE O TOMOTE€HHBIX U 1 0 0 bubmorexa LOK
pearti. 02.10.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHSIX
[ToHsITHE O XUMHUYECKOM

8 aBHOBecHU. DAKTOPHI, BIUAIOIINE 1 0 0 bubmorexa [JOK
P ' PBL » 05.10.2023 |  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMUYECKON PEAKLIUU U
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IMOJIOKCHHUE XUMHUYCCKOI'O
paBHOBECUA

OKHUCIUTEIFHO-BOCCTAHOBUTEILHBIE

bubmuorexa [JOK

9
peakiuu 09.10.2023 | https://m.edsoo.ru/00adcade
Teopus 21MEKTPOIUTUYECKON
10 nuccormanu. CUIIbHBIE U Cl1a0ble Bubmaorexa ITOK
' 12.10.2023 | https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Hounrle ypaBHeHUS peakui Bubmaorexa ITOK
P beaid 16.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHUU B CBETE MPECTABICHUN bubnmoreka [JOK
00 3JIEKTPOIMTUYECKON 19.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIAN
XUMHUYECKHe CBOMCTBA coJIel B
13 CBETE IIPEACTABIECHUN 00 bubnnorexa LIOK
pent . 23.10.2023 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIIUALINN
14 ITonsTHE O TUAPOIN3E COJIEH Bubmorexa ITOK
P 26.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00meHre U cucTeMaTH3aIus bubmorexa [JOK
3HAHUU 09.11.2023 | https://m.edsoo.ru/00addd12
[TpaxTnueckas padora Ne 1.
16 «Pelenue >xcriepuMeHTaIbHBIX bubnmorexa LIOK
P 13.11.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padorta Ne2 o reme
17 «DNEKTPOIIUTAYECKAS JUCCOLINALIUSA bubnmorexa LIOK
P A HHAIL 16.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
18 OO01mast xapaKTeprCTUKA TaJIOTEHOB. bubmuoreka [IOK
XHUMHYECKUE CBOICTBA HA PUMEpE 20.11.2023 | https://m.edsoo.ru/00addfe2
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XJopa

[TpakTrueckas padora Ne 2 o Teme

19 «lTonyueHue COMIHON KUCTOTHI bubmmorexa [JOK
YHACHIT= €O ’ 23.11.2023 | https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brrurcnenus mo ypaBHEHUSM
20 XUMHYECKUX PEaKIUid, €CJIU OJUH U3 Brémiorexa IOK
’ 27.11.2023 | https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
21 OO0m1as xapakTepucTUKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymms 30.11.2023 |  https://m.edsoo.ru/00ade64a
AnnoTtponHbsie MOIUGUKALIUN CEPBI.
29 Haxoxnenue cepbl U €€ coeTMHeHUN bubmnorexa [JOK
B Ipupojie. XMMHUECKHUE CBOICTBA 04.12.2023 | https://m.edsoo.ru/00ade64a
cepbl
23 CepoBoaopoi, CTpOeHuE, bubmuorexa [JOK
dbuznyecKre U XUMHYECKHUE CBOMCTBA 07.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTAa,
24 du3nueckre 1 XUMHUYECKHE bubmorexa HOK
. 11.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE MPOMBIIIIEHHOTO crocoba
o5 MIOJIy4EHUS CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHUECKOE 3arpsi3HEHUE 14.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COCTUHEHUSIMU
cephl
Xaoposogoposd. ConsHas KHCIIOTA,
26 XI/IMI}:)I‘{eCIl(II/IS cioﬁCTBa MOJIy4YECHUE bubmorexa TIOK
> HOIYH ’ 18.12.2023 | https://m.edsoo.ru/00ade104
MpUMEHEHNE
27 Brranciienme MaccoBoil 101 BEIXOA but6mmoreka [IOK
B 3/IEKTPOHHBIH
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MIPOJIYKTa PEaKIIUH 21.12.2023 | https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa S3JIEMEHTOB
08 VA-rpynmnsl. A3o0T, bu6mmoreka [IOK
pacrpocTpaHeHue B IPUPOJIE, 25.12.2023 | https://m.edsoo.ru/00adeea6
(du3nvecKrue U XUMUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
29 XUMHUYECKHE CBOMCTBA, TOIYYECHUE U bubmmorexa [IOK
O 28.12.2023 | https://m.eds00.ru/00adf004
pUMEHCHHE
[TpakTudeckas padora Ne 3 mo Teme
30 «ﬁon eHue aleMHaKa H3y4YeHUE ero bubmorera HOK
Y 1Y 11.01.2024 | https://m.edso0.ru/00adf180
CBOWCTBY
31 A30THas KucioTa, €€ (u3nyeckue u bu6mmoteka [IOK
XUMHUYECKHUE CBOHCTBA 15.01.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHSI B KAUYECTBE MHUHEPAIbHBIX
32 oOpeHuil. XuMHUYecKoe " bubmorexa [JOK
yAo0P ' . 18.01.2024 | https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COCTMHEHUSIMU a30Ta
®Dochop. Okcun docdopa (V) u
33 (pocg)o pHa}I KI/ICHJI((I))Ta (b(blin(qez:lme u bubmorexa HOK
P . 22.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TTOJydeHUE
Hcnons3oBanue pochatos B
34 KaueCcTBE MUHEPAJIbHBIX yI00PECHHIA. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIIBI 25.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Oxkcunsl yriaepoaa, ux Gpusndeckue u
35 XI/IMI/IieCI}::Ie fB(flﬁCTBa ! bubmorexa TIOK
' 05.02.2024 | https://m.edsoo.ru/00adfebe

DKOJIOTHYECKUE TIPOOIIEMBI,
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cBsi3aHHbIE ¢ okcuaoM yriepoaa (1V)

36 YronpHas KUCIIOTa U € COMNH bubmorexa LOK
08.02.2024 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 mo reme

37 "TTosrydyeHue yriekucioro rasa. bubnuoreka [IOK
KadectBenHas peakius Ha KapOOHAT- 12.02.2024 | https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHUS 00
38 OpPraHUYeCKHX BEIIECTBAX KaK O bubmmorexa [JOK
15.02.2024 | https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YTIepoaa
39 Kpemnnii u ero coeguHeHUs bubmorexa HOK
19.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTiueckas pabora Ne 5.

40 Pemienue sxcriepuMeHTaIbHBIX 3a/1a4 bubnmnoreka [JOK
o Teme «BaxxHeiine HeMeTaIbl 1 22.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCJTMHCHUSDY
Konrtponbnas padora Ne3 o teme

41 «BaxkHenmme HeMeTaJJIbl U UX bubmorexa LHOK

26.02.2024 |  https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO01mas xapakTepuCTHKa
XUMHUYECKHUX DJIEMEHTOB —

42 MeTauIoB. MeTannuyeckas CBI3b U but6mmorekxa [IOK
MeTaJUTMIecKasi KpUCTAITMIecKast 29.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Pu3ndYecKue CBOMCTBA
METAJIJIOB
Yrnepon, pacpocTpaHeHue B

43 npﬂpf)/:[e, (I;)I/ISI/II‘)IGCKII)/IG U XUMHUYECKHE bubmmorexa HOK

04.03.2024 |  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIIEKTPOXUMUYCSCKHUI P bubmmorexa [JOK
P . P 07.03.2024 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METAIIOB
OO6mue crmocoOb! MOTYyYSHUS
MeTtatoB. CraBbel. Berancienus mo
45 ABHEHHUSAM XUMHYECKUX PEAKIINI bubmmorexa LHOK
yp peaiiii, 11.03.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKHUT
pUMeCcH
46 [ToHsITHE O KOPPO3HHU METAJIIIOB bubmorexa HOK
PP 14.03.2024 | https://m.edsoo0.ru/00ael1278
bubnuorexa [JOK
47 [Hesnormere MeTab 18.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka [JOK
Kanus 21.03.2024 | https://m.edsoo.ru/00ae14b2
49 [llenouHO3eMeTbHBIC METAILIBI — bubmmorexa [JOK
KaJIbIIMH 1 MarHui 01.04.2024 | https://m.edsoo.ru/00ael15e8
50 Baxueiimme coequHEHNS KAIBIIAS bubmorexa LOK
s H 04.04.2024 | https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHWUH 08.04.2024
59 JKEcTKoCTh BOJEI U CITOCOOEI €8 bu6nunorexa [JOK
YCTpPaHEHHUS 11.04.2024 | https://m.edsoo.ru/00ae1886
[Mpaktrdeckas padorta Ne 6 o Teme
53 "XKEcTKOCTL BOABI 1 METOIEI €€ bubmorexa TTOK
" 12.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bubmuorexa [JOK
>4 AmomHHHi 15.04.2024 | https://m.edsoo.ru/00aelc64
95 AmMoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
W INEKTPOHHBIH
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THJIPOKCHIA 16.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 Keneso 18.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJIU XKeje3a bubnmnoreka HOK
(1) u xenesa (1) 22.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cCUCTEMATU3ALIIS
3HAHUHN 25.04.2024
[TpakTiueckas pabora Ne 7.
59 Pemenue sxcnepuMeHTANIBHBIX 3a/1a4 bubnmnoreka [JOK
o Teme «BakHeiime MeTamibl U uX 29.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS»
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIMH, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubmmnoreka [JOK
COJIEPXKUT IpUMecH. Berancnenus 02.05.2024 | https://m.edsoo.ru/00ae1750
MacCOBOH JI0JIM BBIXOJIa MTPOTyKTa
peakuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU 06.05.2024
KonTtponbHas padora Ne4 o teme
62 «Baxknelme MeTaibl 1 UX
COETUHEHUS 13.05.2024
63 BemectBa u matepuansl B bu6nunorexa [JOK
MOBCE/IHEBHOM JKU3HU YEJIOBEKa 14.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arpsi3HeHNE bubmuoreka [IOK
OKpYXKarolle cpebl 16.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnu bu6nuorexa IIOK
9KOJIOTMYECKHX MPOo0IeM 18.05.2024 | https://m.edso00.ru/00ae4270
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66 PesepBusblit ypok. O6001menue u 1 bubmmoreka [IOK
cHUCTeMaTh3alys 3HaHUI 20.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
CcHCTeMaTH3aIvs 3HaHUHI 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6001meHue u 1 bubnuoreka [IOK
CHCTEeMAaTH3alusl 3HaHUH 23.05.2024 | https://m.edso0.ru/00ad9ch2
OBULIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
Axunonepnoe o6mectso «M3narensctBo «lIpocBemenue

» Xumus, 8 knace/ Pymzutuc I'.E., ®enpaman @.I'., AknimoHepHoe 00111eCTBO
«3narensctBO «IIpocBenienue»

» Xumus, 9 xnace/ ['abpuemnsa O.C., Octpoymos U.I"., Cnankos C.A.,
AxunonepHoe obmiectBo «M3naTensctBo «lIpocBemenne»ns Xumus, 9 knace/
Pymsutuc I'.E., ®enpaman @.I'., AkninonepHoe odmectBo «M3aaTenscTBO
«ITpocBemienue»

. Xumus. 8 xi1.: KonTponbHbie 1 TpoBepouHbIe paboThl K yueonuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u
ap. - M.: Ipoda, 2022. nanHsie
Xumus. 8 kiace: yueo. st oomeoOpazoBaTenbHbIX yupexaenuit / O.C.
["abpuensH. - 3-e uzn., ctpeotut. - M.: IIpoda, 2022. - 286 c.

Xumusl. kinacc: yueo. st oomeoopazoBaTenbHbIX yupexaennii / O.C.

["abpuensH. - 3-e uzn., ctpeotut. - M.: Jlpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA
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1. T'abpuensn O. C., Bockoboitnukona H. I1., fAmrykoBa A. B. Hacronbnas kaura
yuutens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: JIpoda, 2021.

2. N'abpuensn O. C., Amykosa A. B. Terpaas g 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. ['abpuensina «Xumusi. 8 Kiacey.
M.: Hpoda, 2022.

3. IN'abpuensu, O. C. Meroanueckoe nmocodbue k yueonnky O. C. ['abpuensna
«Xumusy. 8 xkiaace / O. C. IN'adbpuensa. — M. : Ipoda, 2021. — 109.

4, T'abpuens, O. C. Meroauueckoe nmocooue k yueonuky O. C. 'abpuensna
«Xumus». 9 xiaace / O. C. T'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kaptel k yueouuky O. C. I'abpuensna «Xumus. 8
Kiace» . Metoauueckoe mocooue / JI. . AcanoBa. — M. : Jpoda, 2020

6. Xumus : rexHonoruveckue kaptol K yaeOuuky O. C. ['abpuensna «Xumus. 9

Kiace» | Metoauueckoe nmocoodue / JI. . Acanoa. — M. : [Ipoda, 2018

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumust» ¥ CalT 1Tt yauTens «51 uay Ha ypok
XHMHID

http://him.1september.ru Exunas xomtekuus LIOP: [IpenMeTHas KOJISKIHS
«XuMusD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC

sKkcriepuMenThl: xumusi. Komnekmus Poccuiickoro o61eo0pa3zoBaTebHOTO
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http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBINA Y4COHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIISIHK: XUMUS
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