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HHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1NO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MpoOTrpaMMbl
BOCITUTAHUS U C YYETOM KOHIEMIIUHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMus»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii denepannm.

[Iporpamma 1o xumuu Nna€T TpeACTaBICHUE O UENsAX, OOIIed cTpareruu
oOy4eHHsl, BOCHHTAHHS U Pa3BUTHA OOYYAIONIUXCS CPEACTBAMHU Y4eOHOTO
peaMeTa, YCTaHABIIUBAET o0s3aTeNbHOE IpEeAMETHOE COJZIEpKaHHUeE,
peaycMaTpUBaeT pAacCIpeleieHue €ro Mo KilaccaM M CTPYKTYpHUPOBAaHUE 10
pazieliaM M TeMaM IMPOTrpaMMbl IO XHMHUH, OINpEIEsieT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOrOo IMpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYaromuxcs, OmpeAessieT BO3MOXKHOCTH —MpeaMera  Jiis
peanuzanu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yibTaTamM 00y4YeHUs XUMUW Ha YPOBHE IIeJIeH M3YUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENLHON JEATEIbHOCTH OO0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMUs.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU it (OPMUpPOBAHHMS MHUPOBO33PEHUS
0o0yyaroIierocs, ero MpeACTaBICHUN O MaTEepUaIbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOU,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 00I1IeH U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
00yyaromuxcsi, HaBBIKOB WX CaMOCTOSATENbHOW y4eOHOW  JesATeTbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEOBATEIIBCKUX YMEHUN, HEOOXOIUMBIX KakKk B
MTOBCEIHEBHOM KM3HH, TaK U B MPOHECCHOHAIIBHON JIEITCIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0YJarOIINXCS;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAy4YHbBIM 3HAHUSIM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
00pa3oBaHUE O0YYArOITUXCSI.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SBISIETCS  MEJaroru4yecku
aJIalTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHME OOYYArOUIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATUH XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIBHBIX 3HAUYUMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbl IO XUMUU CPOpPMHUpOBaHA HA OCHOBE
CHUCTEMHOro mnoaxoja k €€ uszydeHuro. CoaepkaHue CKIAIbIBAETCSI U3 CUCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OOe 3THU CHCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHITY
NIOCJIEOBATENIBHOTO Pa3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHSL K JIpyrOMY, BBITIOJNHSSA (DYHKIUU OOBSCHEHHS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXHOCTEH MPAKTHYECKOrO0 MPUMEHEHHUS U MOJyYEHHS
M3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEICTABIICHUS O XUMUYECKOM COCTABISIONIEH HAyYHOU KapTUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO H
MeToJaM MO3HaHWUSI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaomMid MUPY,
«buonorus. 5-7 kiacce» U «Pu3nKa. 7 KIacey.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATENBHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.
3amaua y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)xKHEHUIIMX (PAKTOB, MOHATHUNA, 3aKOHOB M TEOPETUYECKUX IMOJTOKEHUH,
JOCTYIIHBIX O00OOIIEHHIT MHMPOBO33PEHUYECKOIO XapakTepa, sfA3blKa HAayKH, B



OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP W3YYEHUW BEIICCTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
WX TPUMEHEHHH B Y4YEOHO-TIO3HABATEIBPHOM M y4EOHO-HCCIIEN0BATEIHCKON
NEATENHbHOCTH, OCBOCHHM TPAaBMJI 0O€30MacHOTO OOpalieHuss ¢ BEHIECTBAMH B
MMOBCEHEBHOM JKU3HU.

[Ipy M3y4eHMM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMS BaKHOE
3HaUYCHUE MPUOOPENH TaKue IeNH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY TMPUHSTHIO PEIICHUH,
CITOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH,

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
oOydJaronmxcsi K CaMOCTOSATEIbHON IMO3HABATENILHON NIEATETbHOCTH, HAyYHBIM
MeToJaM IO03HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecIiedyeHUE YCI0BUM, CITOCOOCTBYIOMNX MPHOOPETEHUIO 00YyYarOIIMMUCS
OTBITAa Pa3HOOOPA3HOW NESITEIHPHOCTH, TO3HAHMS M CAaMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINM), UMEIOIINX YHHBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opmupoBanue oO0mEeH (GYHKIHMOHAIBHOM W €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMCHHHA OOBSICHITH W OIICHUBATH SIBICHUS
OKPY’KaIOIIEr0 MHpA, WCIOJIB3Yysl 3HAHWUS W ONBIT, MOJYYCHHBIC MPU HU3YUCHUHU
XUMUHU, TPUMEHITh HMX TMPU PEIICHHH MpoOJeM B TOBCEAHEBHON J>KH3HU U
TPYZIOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMUXCAd TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWHA JJI1 BBIPAOOTKH 3KOJIOTHYCCKH
IEJIECO00Pa3HOr0 TOBEJCHUS B OBITY W TPYIOBOH JEATEILHOCTH B IEJIAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEJIbI;

—pa3BUTUE MOTUBAIMU K OOYYEHUIO, CIMOCOOHOCTEM K CAMOKOHTPOJIO U
CaMOBOCTIIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS M HAMPABICHHOCTH JaJbHEHIIIETO
00yueHus.

OOmee 4YMCIIO 4YacoB, OTBEACHHBIX I HW3YUYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, coctaBiseT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlento0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).

JlaGopaTopHbIE M DKCIIEPUMEHTAJIbHBIC PA0OTHI MPOBOIATCS C HCIOJIB30BAaHUEM
obopynoBanus 1eHTpa « Touka pocray



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3NWUYECKUE CBOMCTBA BEIIECTB. ATperaTHO€ COCTOSHUE
BemiecTB. [loHsATHE O MeTOJax IMO3HAHMS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Crioco0nI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOcCUTENIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas 10711 XMMHUYECKOI0 3JIEMEHTa B
COEIMHECHUM.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

dusnuecKkrue U XUMUYECKHUE SIBJICHUS. XUMHUUECKasl Peakius U e€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUUeckue ypaBHeHus. Knaccudukarms
XUMUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHU MOCYI0M, mpaBWjiaMu paboThl B Ja0OpaTOpUU U
npuéMamMu oOpallleHus ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3HUeCKMX CBOMCTB O0Opa3lOB HEOPTraHWYECKHX BENIECTB, HAOJIOJICHHE
dbusnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMs BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiicTBHE Xxele3a ¢ pacTBopoM cosid meau (11),
M3YUEHHUE CIOCOOOB pa3/ICJICHUs] CMECEHl: ¢ MOMOIILI0 MarHura, (puibTpoBaHUE,
BBITIApUBAaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOU
coiv, HaOJIOJICHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICJIE MOJEKYII
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxmeHue kucimopoma B Tpupojae, (U3HUECKHE W XHUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenune kucmopona. CrocoObl



MOJIy4CHHST KHUCTopoAa B J1abopaTopuu W TPOMBIIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE pEaKUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWICHHE TapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupone, (Gu3MUEeCKHe M XHUMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOObI
noyuyeHus. KucinoTsl u comnu.

Mosnsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACBIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTBH BEIIECTB B BOJIE.
MaccoBast 10J1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B Ipupoze U B KHM3HU 4delloBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJIOB:  cosieoOpasyionue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHBIE) U
HeconeoOpasyromue. Homenknarypa okcuaoB. Dusznueckue U XUMHYECKUE
cBoMCTBA OKCHAOB. [loiryueHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknatypa ocHoBaHHMW. PU3NMYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousznueckue u
XUMUYECKUE CBOMCTBa KHCIOT. Psan aktuBHOoctm MetammoB H. H. bekerosa.
ITony4yeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonydenue cosen.

['eHeTnyeckas CBA3b MEXK/y KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOupaHue, paclo3HaBaHWE W H3Y4YCHHE CBOWCTB KHCIOpPOAa, HaOI0/IeHHE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
npeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4Yy€HHE, COOMpaHUE, pacClo3HABAHHE U HU3YUYEHUE
CBOWMCTB BOJIOpojaa (TOpEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaom memu (1)
(BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPUANIOB), HAONIOIEHHE OOPA3IOB BELIECTB
KOJIMYEeCTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pPa3IMYHONM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaNIaMU
(HaTpyieM ©  KalibleM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HAOJIIOICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBusi okcuga menu (ll1) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTalllaMM, pEaKkUuid HEeUTpalau3alyuu, IO0Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METaJIa IPYTMM M3 PacTBOpa COJIM, PELICHUE
ADKCIEPUMEHTANIBHBIX 3a/lad N0 TeMe «BaKHEeWIIne KIIACChl HEOPraHUYECKHUX
COCAMHEHUID.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. M. MenpaesneeBa. Crpoenne aromMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIEe 00pa3ytoT aM(OTEPHBIE OKCHUIbI
Y TUJPOKCUJBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEpPUOAHAs  (OPMBI
[Tepunoguueckout cucrtembl xumuueckux 3neMeHToB [l. M. MenneneeBa. [lepuobl
u rpynnsl. DPuU3nUecKuil CMBICI IIOPSAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TNepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenneneeBa. XapakT€pUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €ro MoJIoKeHUIo B [leprnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJhyca aTOMOB XHMHMYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUsA Hayku W Ipaktuku. [[. WM. MenneneeB — y4yé€Hbld U
rpakJaHUH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHusd. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipornecchl OkucaeHns U BOCCTaHOBIEHUs. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIIOYEW, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsI, COSUHEHUS).



Mesrcnpeomemmunie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YyUYCHWH XHMHH B § Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYyYHBIX
MOHATHH, TaK ¥ TOHITHH, SIBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBeHHO--HAyUHbIE TIOHATHSI: HAYYHBIN (paKT, THUIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, KilacCu(HKamusa, IepUOJUIHOCTh, HAOJIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICTIh, SIBIICHHUE.

®dusnka: MaTepus, aToM, DOJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOTIBI, PAJMOAKTHBHOCTH, MOJIEKYJa, dJIEKTPUUCCKUAN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, (HU3WYECKUEe BEIUYHUHBI, CIUHUIIBI
U3MEpEeHHUs, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocepa, ruapocdepa, MuHEpadbl, TOPHBIE MOPOJBI,
MIOJIC3HBIC NCKOITaeMbIe, TOTIUBO, BOJTHBIE PECYPCHI.

9 KJIACC
IHoBTopenue. Crexuomerpus. KosimyecTBeHHbIC OTHOIICHUS B XUMHH

[lepuoanueckuii 3akoH. [lepuoanueckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblLHUS H HUX
COCIMHEHU B COOTBETCTBUM C IIOJIOXKEHHUEM 3JIEMEHTOB B Ilepuoanueckoit
CHACTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BelIecTBAa: BUJIBI XUMHYECKOW CBA3U. THUMBI KPUCTALIIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEHIETKH U
BHJIa XUMHYECKOU CBS3U.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEJIMHEHUI, TEHETUYECKas CBsI3b HEOPraHMYECKUX BEIECTB.

Pacuersl mo xumuyeckum QopMyaaM — HaXOXKJIEHUE MaCCOBOW JOJU
alieMeHTa B coeAuHeHuu. BwiBog dopmynsl coenuHeHus. Monb — eauHUIA
KOJINYECTBA BEIIECTBA.

3akoH ABorajapo. MoiisipHblii 00BEeM HJI€AIbHOTO Ta3a. AOCOIOTHas U
OTHOCHUTEJIbHAS IUIOTHOCTH T'a30B.

Pacuets mo ypaBHeHUSIM peakiui. BeruncieHue wmaccel, oObema WU
KOJIMYECTBa BEIECTBA M0 M3BECTHON Macce, 00beMYy WM KOJIMYECTBY BEIIECTBA
OJIHOTO W3 PEareHTOB WU MPOAYKTOB. PacueTbl 0OBEMHBIX OTHOIIEHUW Ta30B B
peaKuusX.

Bpruncnenne maccbl OAHOTO U3 MPOAYKTOB PEAKIMHU IO MacCe MUCXOAHOTO
BEIIIECTBA, COAECPKAIIETO ONPEACICHHYIO TOJI0 TPUMECEN.
Xumuueckuii IKcnepumenn:



O3HAKOMJIEHHE C MOJEISMHM KPUCTAUIMYECKUX PEIIETOK HEOPTaHHYECKUX
BEIIECTB — METAJUIOB W HEMeTawioB (TpaduTa M anMasa), CIOXKHBIX BELICCTB
(xJopuaa HaTpus),

IIOKa3  HEKOTOPBIX  COEAMHEHWW  KOJWYECTBOM  BemecTtsa | Modb,
JEMOHCTPALIUS MOJISIPHOTO 00beMa UACaIbHOIO ra3a.

BemecTBo U XUMHYeCKasi peaKkuusi

Teopus ANEKTPOIUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MEXaHW3M IUCCOLMALMU BEIIECTB C Pa3JIMYHBIMUA BHUAAMU
XuMHueckoi cBsizu. CreneHs aucconuanuy. CUIbHBIE U Clla0ble AIEKTPOIUTHL.

Peakuiun noHHOro oOMeHa. Y CiloBuUsl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOWCTBAa KHCIIOT,
OCHOBaHMI W coOJeil B CBeTE€ MPEICTAaBICHUH 00 3IEKTPOIUTUUYECKON
nucconuanvu. KauecTtBeHHbIE peakini Ha MOHBI.

OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIGKTPOHHBIM  OayiaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHON  PEaKLUH. CocraBnenue  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHd C  HCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO Oajlanca. XUMHUYECKHE UCTOYHUKH TOKA. DJIEKTPOXUMHYECKUI Pl
HaIpPsHKEHU METaIOB. DIEKTPOIH3.

Knaccudukanus XuMHUECKUX PEaKIU 10 pa3NMYHbIM NIPU3HAKAM (10 YHUCITY
U COCTaBy YYacTBYIOIIHMX B PEAKIMHM BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTENEeHEeW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, MO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe 0 TOMOre€HHBIX M TeTepOreHHBIX
peakuusax. [londarue o karanuse.

Xumuueckuii IKcnepumenn:

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMN OT BO3IEUCTBUSA
pa3ianyYHbIX (AKTOPOB, UCCIIEOBAHUE AIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB,
mpoliecca JAUCCOLMALUUA KUCTIOT, IIeNoued U coiel (BO3MOXKHO HCIOJIb30BAaHUE
BUJICO MAaTEpHAIOB), TMPOBEACHUE OMNBITOB, WUIIOCTPUPYIOMIUX [PU3HAKU
NPOTEKaHUsl peakiuii MOHHOrOo oOMeHa (0Opa3oBaHME OcasKa, BBIJCJICHUE rasa,
oOpa3oBaHH€ BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIHUN (TOpeHHEe, peaklUy pas3sIoKEHUs, COCAUHEHHUS),
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KAaUECTBEHHBIX PEAKIIUI Ha
VOHBI, PEIICHNUE DKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeTa/ibl ¥ MX COeIMHEHU S

OOmas xapakrepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHUYECKME CBOWCTBA Ha IPUMEpPE  XJopa



(B3auMOJICIICTBUE C METaJUlaMHM, HEMETa/laMH, IlejiodaMu). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHYECKUE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHu3M 4YesoBeKa. BakHellune XJIopuabl U HX
HaxXO0XXJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTENeHW OKucieHus. CTpoeHue U (PU3NYECKUE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAUGUKAIIMN KUCIOPOIa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3UYECKHE U
XuMHuuYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTAaBUTEINU KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qu3Mueckue W XUMHUYECKHME CBOMcTBa (00mIME Kak
MPEICTaBUTENA Kjlacca KHCIOT W chenupuieckue). XUMUYECKHE PEaKIuH,
JeXalye B OCHOBE MPOMBIIUICHHOTO CIOCO0a MONyYeHUS! CEPHOM KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Conau CepHOM KUCIOThI, KAYECTBEHHAsI pEeaKlus Ha
cynbdar-uoH. HaxoxxmeHue cepbl U €€ COCIUHEHHH B MPHUPOJAE. XHUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HCHHE BO3AyXa M BOJIOEMOB), CTIOCOOBI €r0 MPEI0TBPAICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCICHMs. A30T, paclpOCTpaHEHHE B MPUPOJIE,
dbuzudeckre U XuMU4Yeckre cBoicTBa. KpyroBopot azora B npupojie. AMMHAK, €ro
dbu3uYeCKre U XUMUUECKUE CBOICTBA, MoJyueHue u npumeHenne. Coau aMMOHUS,
uX pU3NUECKNe U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KadecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MoJydeHue, (PU3NUeCKHe U XUMHUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENSl Kiacca KHUCIOT W  crheruduueckue).
Wcnonp30BaHMe HUTPATOB M COJIed aMMOHMS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHUE OKPYKalollel Cpe/ibl COETUHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUWE BO3AyXa, MOYBBl W BOAOEMOB). Docdop,
alnoTponHeie Moaudukamuu (Gochopa, GU3MUECKHE W XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u hochopHas kuciaora, GU3NISCKUE ¥ XUMUIECKUE CBONCTBA,
nosyuenue. McnonabszoBanue pocdaroB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCIEHHS.  YTJIEpoHd,  aJuIOTPOIHBIE
MOAU(pUKALIUK, PpACTPOCTpAaHEHHE B TIpuUpoje, (Quznueckue W XUMHUYECKHUE
cBoricTBa. Ancopomusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriaepoja, ux
dbu3uyeckre W XUMHUYECKHE CBOMCTBA, JIEUCTBHE HA JKHUBBIE OpPTraHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJOTMYECKHE MNPOOIEMBI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rno0anbHOrO TOTEIJICHUS KJIMMaTa, TMMapPHUKOBBIN
addexrt. YronpHas Kuciaora v e€ coyiv, X PuU3nuecKue U XMMHYECKHUE CBOMCTBA,
noixyuyeHue u npuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.



Hcnonp3oBanue kKapOOHATOB B OBITY, MEJIUIIMHE, MPOMBIIUIEHHOCTH U CEJIIbCKOM
XO3MCTBE.

KpemHuuii, ero @usnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YCHHE H
npumenenue. CoenuHeHus: KpeMHus B mpupojne. OOuue mnpejctaBieHus 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTU. BakHellne CTpouTeIbHbIE MaTepHalibl: KEPaMHUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobiembl 6€30macHOr0 MCITOIb30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yUYeHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOPUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
oOpasnamMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUIEOMATEPUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JICUCTBHEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3y4YeHHE XHUMHUYECKHUX CBOWCTB
paz0aBiIeHHON CEpHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha CyJbdar-
WOH W HaOJIOJICHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX ya0OpeHuH, MmogydeHue,
coOupaHue, pacrno3HaBaHHE€ M U3YYEHHUE CBOWCTB amMMuaka, IIPOBEJICHUE
KaueCTBEHHBIX pEakKIMii Ha MOH aMMOHMS U ¢GochaT-uOH U M3yUYCHHE MPU3HAKOB
UX TIPOTEKAHHUs, B3AMMOJIECTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJB30BaHUE  BUJIEOMATEpPUAIIOB), U3yuyeHHE  MoJjenei
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBHUPOBAHHBIM YTIAEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHEe, COOMpaHUe, pacrlo3HABaHUE M U3YyUYEHUE
CBOMCTB YIJIEKHUCIIOTO Tra3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklMii Ha kapOOHAT U
CWIMKAT-UOHBl W W3YyYCHHE TMPU3HAKOB WX TMPOTEKAaHUS, O3HAKOMIICHHWE C
NPOAYKIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, PEIICHUE 3KCIIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTaubl U UX COCTMHEHUS.

MeTa/ibl 4 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuuyeckux snemeHtoB [ .
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHe MeTaioB. Meranmindeckasi CBsi3b U
MeTaJTHYeCKasi KpucTayuinueckas pemérka. Gusndeckrue 1 XMMUYECKUE CBOWCTBA
MetaioB. OOmme crnocoObl mojgydyeHuss MertauioB. lloHsTHe o Koppo3uu



METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CiuiaBsl (CTanb, YyTyH,
JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[{enouHpie MeTAIBL: MOJIOKEHHE B [lepronnueckoil cucTeEME XUMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHUE B IPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABl HATpusd W Kanus. [IpumeHeHMe IIEeNTOYHBIX METAUIOB U HX
COCMHEHNU.

[[lenoyHO3€eMENbHBIE METAJUIBI MAarHUl M KaJbIUH: TIOJIOKEHHE B
[lepuoanueckon cucrteMe xuMudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaXOJIeHHE B Ipupoae. Pu3ndyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. BaxHselmme coenuHeHHMs Kaiablus (OKCUZA, TUAPOKCHI, COJIN).
XKécTkocTh BOJBI U CTIOCOOBI €€ yCTpaHEHUSI.

AmroMUHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . MenzaeneeBa, CTpoeHUE aToma, HaxOXIAeHHUE B Ipupoae. Pusuyeckue U
XUMUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUIA U THAPOKCHA
AIIFOMHUHUS.

Keneso: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 31€MEHTOB J1.
N. MenneneeBa, CTpOEHHE aToOMa, HAaXOXKJAE€HUE B npupoac. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THIAPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METaIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMHM, HM3y4YE€HHE pE3YyJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbIMg W HATpHUsl C BOJOM (BO3MOYKHO HCIOJIB30BAHHE BHJIEOMATEPHAIIOB),
VCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCAa TOPEHUS XKee3a B KHUCIOPOJIe
(BO3MOXXHO  HCIIOJIb30BAaHWE  BHJIEOMATEpPUAIOB), NPHU3HAKOB  IMPOTEKAHHUS
KAUECTBEHHBIX pEaKUWil HAa MOHBI: MarHus, KajabLHWs, aJlOMUHUA, LIUHKA, JKeJie3a
(I1) u xenesa (1), mequ (1), HAOMIOACHKME W ONHMCAHUE MPOILIECCOB OKPAIIMBAHMS
IUITAMEHUM HWOHAMHM HAaTpHsl, Kaldusl MW KaubUusg (BO3MOYKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAJIOB), UCCIIEA0BaHNE aM(OTEPHBIX CBOMCTB I'MJIPOKCHUIA aJIFOMUHUS,
pelIeHrE JKCIEPUMEHTAIBHBIX 3aJad N0 TeMe «BaxHeWlune MeTaibl U HX
COEAUHEHUS.

O06001meHne cBeeHN 00 3JIeMEHTaX U HEOPraHUYeCKNX BellecTBaxX
BaKOHOMepHOCTI/I U3MEHEHHUSI CBOMCTB BJICMEHTOB U IMPOCTBIX BCUICCTB B I'NIABHBIX
NOATPYINIIAX W B MAJIbIX IEpUOAaX. 3aKOHOMEPHOCTH W3MEHEHMS CBOWCTB
CJIOKHBIX CO€}II/IHCHI/Iﬁ 9JICMCHTOB — BBICHIUX OKCHUIOB U THAPOKCHIOB, JICTYUYHUX
BOJIOPOJIHBIX COEIUHEHUM.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3IiaMu MPOCTHIX BEUIECTB-METANIOB U HEMETAILIOB 2-TO
1 3-TO MEPUOJIOB,

UCIIBITAHUE WHJUKATOPOM BOJHBIX PAcCTBOPOB BOJOPOJHBIX COEIUHEHUH
a30Ta, KKCJIOPO/ia, CEphl U XJIopa.

HauanbHble cBeeHUs1 00 OPraHN4YeCcKUX COeIMHEHUSIX

[lepBoHauanbHbBIE MOHITUSL 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHasl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKThI UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsTHE O OMONOTMYECKHN BaXKHBIX BELIECTBAX: KUPaX, OCKaxX, YIIIeBOAaX — U UX
poiu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COCIMHEHUM.

Mesxcnpeomemmunie ceéa3u

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU W3YUYEHHH XMMHH B 9 Kiacce
OCYILIECTBJISIETCA YEpe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIETBbHBIX TPEAMETOB
€CTECTBEHHO--HayYHOTO IMKJIA.

OO1mMe eCTEeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (pakT, rumoresa, 3aKkoH,
TEOpHs, aHalu3, CHUHTE3, KilaccuPukalusi, MepUOIUIHOCTh, HAOIIOJECHUE,
HKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MOJIEb, SBJICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duznuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHUI,
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, D3JICKTPUYECKUM 3apsii, MPOBOJIHHKU,
MOJIYTIPOBOJHUKH, JTUANCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoO€ COCTOSIHUE BEUIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTAIITUYECKAS
peméTKa, CriiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunrTes, npixanue, Ouocdepa, dKOCUCTEMa, MHUHEPAIbHBIC
yA0OpeHuUsi, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbLHbIC BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MuHEpaTBl, TOPHBIC TOPOJIHI,
MOJIE3HBIE HCKOIMAaeMBIE, TOILJIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOy4YCHUS XUMHUHM B CIMHCTBE yYeOHOW U
BOCIUTATEJIBHOMN JI€ATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUUCKUMU
COLUOKYJIbTYPHBIMA M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMu TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS M COLMAIM3AIINH 00yJarOITHUXC .

JIngyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaromuxcs
PYKOBOJCTBOBATbCS CUCTEMOW MO3UTHBHBIX IIEHHOCTHBIX OpPUCHTAlMd |
paclIMpeHue OMbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1)maTpuoTHYECKOro BOCIIMTAHMS:

IIEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWIO0, TOHMMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B JKU3HHU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEpHOU WH(OpMaimeit o
MEPEJIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIIMTAHUS:

MPEJCTABICHUSI O COIMAJIBbHBIX HOPMax M TMPaBUJIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  yueOHO-UCCIe0BATEIbCKOM, TBOPUYECKOM UM JPYrMX  BHJAX
JEATCIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM ACATEILHOCTH IIPHU
BBITIOJTHEHUN Y4YeOHBIX, TO3HABATCIBHBIX 3aJla4, BBITTOJIHEHUH XUMHYECKHUX
AKCTIIEPUMEHTOB, CO3IaHUN YUCOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ HATOW Y4YEOHOM JESITEIHbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPHUILEH C TO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKHU M COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, TPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS MPUPOJIBI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIC MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUM IO
XUMUH, HEOOXOJUMBIC IJi1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUU,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYIbTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOTBl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYpOl, IOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa30BaHHUIO, MPOEKTHOM UM HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HAIPaBJIEHHOCTH M YPOBHSI OOy4YeHHUS B
JanbHEHIIeM;

4)popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHME [ICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUN U
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOJIIOJICHUS] TMpaBWil OE30MacCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOM KU3HH;

S5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy U pe3yibTaTaMm TPYyAOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHHUsS TPEAMETHbIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
UH/IMBUIyAJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCuOHATbHON AESTENbHOCTA U Pa3BUTH HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH a1allTUPOBATHCA B MPO(PECCUOHANIBHON CPEIE;

6)3K0J1I0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTH 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYecKoMy U TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIOACHMUS
npaBui 6€30MaCHOT0 MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUH, IS
penieHus 3a/1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSL  3KOJOTHMYECKOW KYyJIbTYpbhl, OCO3HaHUS TIJ00AJIBHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTeH HMX pEelIeHHs MOCPEACTBOM METOAOB XHMMH,
HKOJIOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATENIbLHOM,
KOMMYHUKATUBHOM U COIMAILHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTranpeaMETHBIX PE3YJNbTATOB BBIACISAIOT 3HAYUMbIE JUIS
(GopMupOBaHHsS MHUPOBO33PEHHUs OOIIEHAy4YHblEe MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, cUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToOe.), KOTOpbhIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IETOCTHOMN



HAay4YHOW KapTHUHE MHUpPA, U YHUBEPCAIbHbIC YueOHbIE JeCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOpPhIE 0OECIEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYUIIECTBICHHUIO y4eOHOM
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble ornueckue AefcTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATh UX XapaKTepHbIE
MPU3HAKU, YCTaHABJIMBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSITHUSMH), HCIOJIH30BaTh
MOHATHUS JJIs1 O0BACHEHUS OTJICTbHBIX (PAKTOB U SIBJICHUM, BIOUPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABIMBATh MPUUUHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUUECKHE pACCYyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 10 aHAJIOTHUHN),
JieaTh BHIBOJIBI M 3aKJIFOUEHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METaInpeIMETHbIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIEH, UCIIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ JJIEMEHTa), XUMHu4eckas GopMmysna U ypaBHEHHE
XUMHUYECKON peaklnuu — MPU PelIeHUH Yy4yeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBS3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JoIaTh 3a XOJOM Ipolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, (OPMYITHUPOBATH 0000IIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIIECOBAHUS, COCTABIATh OTUET
0 MpoJieJaHHOM pabdoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOTyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMUYECKOTO COJACp)KaHUsA, CIPABOYHBIE
nocobusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHWBATh MIPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM W COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX [IJISi BBIMOTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIEIEHHOr0 TUIA, MPUOOPETEHHUE OMbITA B
00J1aCTH  MCHOJIb30BaHUsI  MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHbBIX OUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpaTh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIH U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOKHBIMU CXEMaMH, JharpaMMami,
IpyrumMu popMamu rpaduKu U UX KOMOUHALMSAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKOM JEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAKOWIEH MNPUPOIHOU
cpensl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
CylIecTBY  oOcyxkaaemMoll  TeMmbl, (OPMYIMPOBATb CBOU  MNPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MTPEJJI0KEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3eHTALNI0
pe3yabTaTOB BBHINOJHEHUS XMUMHUYECKOTO HKCIIEPUMEHTa (Ja0OpaTOPHOIO OIMBITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, y4EOHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W  HCCIENOBATENbCKOW  JICITENIBHOCTH TNPU  PEUICHUU
BO3HMKAIOIIUMX TpoOJeM Ha OCHOBE yu€Ta OOILIMX HHTEPECOB M COTJIacOBAHUS
no3uniuii (00CyX eHus, OOMEH MHEHUSMH, «MO3TOBBIE MITYPMbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBUM, OIpEIECICHHE KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOU paOOTHI U APYTHE).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
NeSTENHHOCTD, BRIOUPATh Hanbonee d(pPpekTuBHBIC CITOCOOBI pelieHusT yIeOHbIX U
MO3HABATEIbHBIX 33J1a4, CaMOCTOATENIbHO COCTaBJIATh WIHW KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUU TIPU  BBINOJIHEHUU 33JaHUM C Y4ETOM
MOJIYYEHHsS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOTO pe3yJIbTaTa 3asBJICHHOW LEJIH, YMEHUE
UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
coJiepKaHUs, YCTAHOBJEHHOrO JaHHOW (enepasibHONM paboyeil mporpaMMon,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMMUCS HAYYHBIC 3HAHUS, YMEHUS WU CIIOCOOBI



NeUCTBUN, crnenuPudeckue JUisi TPEAMETHOW oOmact  «XUMHS», BUIBI
NEATEIbHOCTH 10  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiy o0yuenus B 8 kiiacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKMX MOHSTHUN: aTOM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0JS BEIECTBA
(mpolieHTHas! KOHIICHTPAIls) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e OIpEIENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona [JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHAa ABOTrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YHCIIO AIEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo »3JeMeHTa 1o ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATENIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIeHHE, CHCTeMATH3aluIo, KIIacCU(PHUKAIUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBS3EU — JUIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAyYHbIC METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  TOCYIOW U
nabopaTopHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuiaM oOOpalleHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3o00pa3HbIX BemeCcTB (BOAOpPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyuenus B 9 kJjacce npeJMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKMX TOHATHN: XHWMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, SJICKTPOOTPUIATEILHOCTh, CTEIEHb
OKHCJICHUsI, XUMUYECKasl PeaKIns, XMMUYecKasi CBs3b, TEIUIOBOM 3P DEKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs HUCCOIMALINS, PEAKIMd HOHHOTO
oOMeHa, KaTalnu3aTrop, OKHCIIHMTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,



OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTaHOBIICHHE,
aIoTponus, aMm(pOTepHOCTh, XUMUYECKas CBsA3b (KOBAJICHTHAs, MOHHAs,
METa/IMYecKasi), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKUWH, MPEAeIbHO JOMyCTHUMAas
koHuentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSThH 3TU NOHSATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;
UCIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JJI COCTaBlIeHUS (opMy
BELIECTB U YPABHEHUN XMUMUYECKUX PEAKIIUM;

ONPEAEHATh BAJICHTHOCTh M CTEIIEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCOUHEHUSAX PA3JIMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
OTpEeNeNIEHHOMY KJIacCy COCIWHEHUU 1o ¢GopMmyiaMm, BHJ XHUMHYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMYecKas) B HEOPraHHMYECKUX
COCJIMHEHHUSX, 3apsi/l MOHA MO XUMUYECKON (QopMyle, XapakTep cpelsl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHECHUH, TUI KPHUCTAJUITUMYECKON
PELIETKA KOHKPETHOTO BEUIECTBA;

packpeiBath cmbica [lepuogmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAHHME: OINKCHIBATH W XaPAKTEPU30BATH
tabnmuunyio Gopmy Ilepuonnueckoid cUCTEMbl XMUMHUYECKHX 3JEMEHTOB:
paznuyaTth MOHATUS «rjaBHasg noarpynmna (A-rpynma)» U «noOodHas
noarpynmna (b-rpynmna)», mansle u OoJblIME MEPUOABI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON TaldiuIe, ¢
YUCIIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHne WX 0 DJIEKTPOHHBIM CJIOSIM), OOBSICHITH oOmHe
3aKOHOMEPHOCTHA B M3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIWHEHUU B
npeaenax MajblX NEPUOIOB M IJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(HUIIMPOBATh XMUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHYECKUE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, MOJITBEPXKAAs OIMNKHCAHUE
MpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKINM;

COCTaBJISATh YPABHEHUS JJEKTPOIUTHYECKOW JTHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInid;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX TNPEBpallcHUNH B Pa3TUUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COCJIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHHUIO U COOUpPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kapobonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHMSI M HMOHBI M3YYEHHBIX METAIIJIOB, MPUCYTCTBYIOIIKE B
BOJIHBIX PaCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OINEPAIlMU MBICIUTEIILHON JEATEeIbHOCTH — aHaIU3
W CHHTE3, CpaBHEHHUE, OO0OOIIEeHUE, CHUCTEeMATU3AIluI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — JIJIi U3YyYEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuecTBo yacos
Ne HaunmeHnoBaHue pa3jieiioB DJIeKTpOHHbIe (HM(ppOBbIE)
KonTpoabHbie IpakTnyeckue
n/n U TeM MPOrpaMMbIl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThbI
Pa3znen 1.IlepBoHavaibHble XUMHYECKHE MIOHSATUSA
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [JOK
' HPaKTHYECKOMH https://m.edso0.ru/7f41837c
JIeATETLHOCTH YeJIOBEKa
12 BemiectBa u xumuueckue 15 1 0 but6mmoreka [IOK
' peaxuuu https://m.edso0.ru/7f41837c
Hroro 1o pazneny 20
Paszpnen 2.BaxHeiine npeacTaBuTe/ M HEOPraHNYeCKUX BelleCTB
51 Bo3nyx. Kucnopon. 5 0 1 bubnuotexa [JOK
' [TousaTie 00 oxcumax https://m.edsoo.ru/7f41837c
99 Bogopona.Ilonsrue o 8 0 1 bubnmnorexka [JOK
' KUCJIOTaX U COJISAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 5 1 1 bu6nunoreka [JOK
' 00 OCHOBaHHSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI B 10K
noIMoTeKa
24 11 1 1
HeoPFaHquUCKHX https://m.edsoo.ru/7f41837c
COCTMHEHU N
Utoro no pazneny 30

Paspnen 3.11lepuoanyeckuii 3axkoH u Ilepuognveckas cucrema xumuueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
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Xumuuyeckas ¢Bsizb. OKHCJIUTEILHO-BOCCTAHOBHTEIbHbIE PC€akKIuu

[lepuoauueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHUYECKUX AJIEMEHTOB /[ 7 bubmmorexa [TOK
' ' https://m.edsoo.ru/7f41837c
N. Menpene-eBa. CtpoeHue
aToMa
XHUMHYECKas CBS3b.
3.9 OKuUCIUTENbHO- 8 bubnuoreka [JOK
' BOCCTaHOBHTEIILHEIE https://m.edso00.ru/7f41837¢c
peaxkuuu
Hroro no pasneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

HaumenoBanmne pa3aesioB H TEM

Koan4yecTBo 4acoB

DJIeKTpPOHHbIe (LM (ppPOBbIE)

Ne i/t Kourpoasnbie | IIpakTuyeckue
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Tema 1. Crexuomerpus. KoinyecTBeHHbIE OTHOIIEHHS] B XUMHH
11 [ToBTOpeHue u yriayOieHue 3HaHUN 4 0 0 bubnuorexa [JOK
' OCHOBHBIX pa3/IeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12, Crexunomerpus. KomndecTBeHHBIE 3 1 0
OTHOIIICHUS B XUMHH
Wroro no pazneny 12
Tema 2. XuMnueckasi peakuus
bu6mmorexa [IOK
1 XuMHYecKas PeaKius 17 1 1 https://m.eds00.ru/7f412636
Uroro no pazgeny 17
Tema 3.HemeTa/iIbI
2.1 OOm1ast xapaKTepUCTHKA HEMETAIUIOB 1 0 0
59 OO1m1ast XxapaKTepUCTHKA XUMUYECKUX 3 0 0 bubnuoreka IIOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO61mas xapakTepucTHKa XUMUYECKUX
2.3 anemeHToB VIA-rpynmel. Cepa u eé€ 2 0 0 Bubnmorexa LIOK
' PyHHHL. 26D https://m.edsoo.ru/7f41a636
COCZIMHEHUS
OO01mas xapakTepruCcTHKa XUMUYECKUX
24 anemeHToB VA-rpymmsl. A30T, pochop u 6 0 1 Bubmmorera [IOK
' PyIHIBL ’ P https://m.edso0.ru/7f41a636
UX COCTMHEHUS
2.5 OO6mras XxapakTepruCcTUKa XUMHIECKUX 10 1 2 bubnuorexa [JOK



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

aneMmeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUN U UX COCTUHEHUS

https://m.edsoo0.ru/7f41a636

Hroro no pazneny 22
Tema 4. MeTaJJIbI
. bubmuorexa [JOK
3.1 Obmpe CBOHCTEA METANIOR 4 0 https://m.edsoo.ru/7f41a636
3.2 Baxkneiiine MeTaJUIbl 1 UX COSIUHEHUS 6 0 ]f?tl'ffsﬂ/l;lr?wf(;csicl)lr(jlli £412636
Wroro o pazneny 10

Tema 5. O600611eHMe cBeleHUIT 00 3JIeMEeHTaX U HEOPraHU4eCKUX BellecTBAaX

41 O000111eH1E CBEAEHUN 00 DIIEMEHTAX U 3 0 but6mmoreka [{JOK
' HEOPraHWYECKUX BEIECTBaX https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
Tema 6. HauanbHble cBeieHUsI 00 OPraHNYECKHUX COeIMHEHHUAX
HauanbHble cBefieHHs1 00 OpraHMYECKUX BEIIeCTBaX 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 4

ITPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHMUE

8 KUIACC
No KoanuyecTBO 4acoB
Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bcer KoHTpPOJIBLHBI IpakTHYecKu
U3y4eHusl o0pa3oBaTe/ibHbIE pecypchl
n o e padoThbI e padoThbI
[Ipenmer xumuu. Posb
XAMUU B KU3ZHU bubnuorexa [JOK
L yenoBeka. Terna u 1 0 0 05.09.2023 https://m.edsoo.ru/ff0d210c
BEILIECTBA
Ilonsarue o MeTonax bub6mmorexa [JOK
2 HO3HAHHS B XUMUHU 1 0 0 07.09.2023 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne
1 «IIpaBuna paGoTsl B
1abopaToOpun U IPUEMBI bubmmoreka [[OK
3 1 0 1 12.09.2023
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyI0BaHUEMY
YmucTele BemecTBa 1 BuG LIOK
UOIIMOTEeKA
4 cMecu. CriocoObl ) 1 0 0 14.09.2023 httos://m.edsoo.ru/Ffod26ca
paszieneHus cmecei
[TpakTuueckas padota No
5 2 «Pa3nenenne cMmecel 1 0 1 19.09.2023 bu6morexa [JOK
(Ha mpuMepe OYUCTKHU https://m.edso0.ru/ff0d28c8
MIOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 0 0 21.09.2023 httos://m.edsoo.ru/ffod2a6e



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHYECKUE DIIEMEHTEL.

bubmuoreka [{OK
! 3uakH (CHMBOIIb) 26.09.2023 | o /im.edsoo.ru/tfodzbes
XUMHYECKHX 3JIEMEHTOB
IIpocTslie U c10KHBIE bu6nuorexa LIOK
8 BEIIICCTBA 28.09.2023 https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubnuorexa [JOK
9 03.10.2023
y4eHHUE https://m.edso0.ru/ff0d2d50
3aK0OH TOCTOSIHCTBA
COCTaBa BEILECTB. Bu6 LIOK
nOJIMOTEeKA
10 Xunraeckas Gpopmyra. 05.10.2023 https://m.edsoo.ru/ff0d2eae
BanentHoCTh aTOMOB
XUMHYECKHX DJIEMEHTOB
OTtHocuTenbHAsE aTOMHAs Bu6 110K
nOJIMOTEeKA
11 Macca. OTHOCUTEIIbHAS 10.10.2023 https://m.edsoo.ru/ff0d323c
MOJIEKYJIsIpHAsl Macca
Maccosast nons Bu6 1OK
UOIIMOTEeKA
12 XUMHYECKOTO JIEMEHTA B 12.10.2023 https://m.edsoo.ru/ffod350c
COEJIMHEHUU
13 KonmnuectBo BerecTsa. 17 10.2023 bu6mmorexa [JOK
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
dusnyeckue u Eu6 110K
noIMoTeKa
14 XUMUYECKUE SBICHHUS. 19.10.2023 https:/m.edsoo.ru/ff0d37fa
XuMuyeckas peaxkuus
IIpu3naku u ycioBus Eu6 110K
noImoTeKa
15 npOTeKaiHHﬁ XUMHUYECKHUX 24.10.2023 httos://m.edsoo.ru/ff0d3al6
peakuuii
16 3aKOH COXpPaHEHMsI MaCChI 26.10.2023 bu6nuorexa [IOK

BelllecTB. XUMHUYECKUE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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ypaBHEHUs

Brrancnenus KOJIN4YCCTBA,
MacCChl BEICCTBA I10

bu6mmoreka [IOK

17 07.11.2023
YPaBHEHUSAM XUMHYECKUX https://m.edso0.ru/ff0d5708
peaxkuuii
Knaccudukanus
XUMHYECKHUX PeaKIIii Eub 110K
noIMoTeKa
18 | (coemunenus, 09.11.2023 || ios:/im.edsoo.ru/ffod3f34
pasiioKeHusl, 3aMEeILICHHUS,
obmeHa)
M. B. JlIomoHOCOB —
Y4YEHBIM-OHIUKIIONEIUCT. bu6nuorexa LIOK
19 14.11.2023
O06o06mIeHne https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3alMs 3HAHU N
KonTtponpHas padora Nel BuG 110K
noNMMoTeKa
20 o TeMe «BetiecTBa u 16.11.2023 httos://m.edsoo.ru/f0d4290
XUMHUYECKHE PEAKITUI
Bozmyx — cmech ra3os.
CocraB Bo3ayxa. bu6muoreka [JOK
21 21.11.2023
Kucnopon — snemeHT u https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
®dusznyeckue u
XUMHUYECKHE CBOHCTBA Eu 10K
noNIMoTeKa
22 KuCII0poza (peaxiuu 23.11.2023 https://m.edsoo.ru/ff0d4614
OKHUCJICHUS, TOPEHUE).
TTonsarue 00 okcumax
93 Crioco0bI nosryueHust 98.11.2023 bu6nuorexa [IOK

KHCJIOPOJia B

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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nabopaTopuu U
HpOMbII_HJIeHHOCTI/I .
[Ipumenenue kuciopoaa

TennoBoii a3 ekt
XMMHYECKOU PEAKIIUH,

IIOHSATHE O Eub 10K
nOIMOTeKa
24 | TepMOXUMIIECKOM 30.11.2023 | 1ios-/im.edsoo.ru/ffod4790
YPaBHEHHH, IK30- H
SHIO0TEPMHUYCCKHUX
peaKIMsIX
Tomnuso (HedTh, yroas u
MeTaH). 3arpsi3HeHUe bubmuoreka [IOK
2 05.12.2023
> BO3]IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPAEHUS
[IpakTuueckas pabora Ne
26 3 o Teme «Ilomydenne u 07.12.2023 bubmmoreka [[OK
coObupaHue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €T0 CBOHCTBY»
Boaopon — sneme
27 | mpocrow semeerso. 12.12.2023 | bromorexa LIOK
P B ' o https://m.edsoo.ru/ff0d4dd0
Haxosxenue B npupoie
dusznueckue u
XAMUYECKHE CBOMCTBA bu6mmorexa [JOK
14.12.2023
28 Bojiopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
Ilonsatue o xucIOTax U bub6mmorexa [JOK
29 COJIAX 19.12.2023 https://m.edsoo.ru/ff0d50d2
30 CrocoOsI MoTy4eHus 21.12.2023 | bubnuoreka [IOK



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

BOJIOpOJIa B TabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

[TpakTuueckas padota No
4 o Teme «Ilomyuenue u

bu6mmoreka [IOK

31 26.12.2023
coOupaHue BOAOPO/Ia, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE Er0 CBOMCTB)
MoutsipHbIii 00BEM Ta30B. bubnuorexa [JOK
32 28.12.2023
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brranciaenust 00néma,
KOJIMYECTBA BEIIECTBA Eub 10K
nOJIMOTEeKA
33 rasa o €ro u3BECTHOMY 09.01.2024 httos://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIECTBA
WK 00bEMY
Brrancnenus 00bEM0B
ra3oB M0 YPaBHEHUIO Eub 110K
nOJIMOTEeKA
34 peaKIiiy Ha,,OCHOBe 11.01.2024 https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX
OTHOIIEHUI ra30B
®dusznyeckue u BuG 110K
. nOJIMOTEeKA
35 XUMHUYECKHUE CBOWCTBA 16.01.2024 httos://m.edsoo.ru/ffod587a
BOJIBI
CocraB OCHOBaHUM. bubmuorexa [JOK
36 18.01.2024
[TonsiTne 06 MHIUKATOpAX https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTEb.
Hacrpiennsie u
37 HEHACBIIIICHHbIE 93.01.2024 bubmmorexa [JOK

pactBopbl. MaccoBas
7107151 BELIIeCTBa B
pacTtBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[IpakTuyeckas pabota Ne

5 o Teme
«IIpurortoBiienne Bu6 1OK
nOIMOTeKa
38 .0L.
p aCTBOp?B ¢ . . 25.01.2024 https://m.edsoo.ru/ff0d5eba
onpeneaéHHON MacCOBOM
JI0JICH PacCTBOPEHHOTO
BEILIECTBA»
KonTponbnas padorta Ne2 BuG LIOK
HOIMOTEeKa
39 no reme «Kucnopox. 30.01.2024 https://m.edsoo.ru/ff0d6342
Bonopoa. Boga»
OKcHabIL: COCTaB, BuG LIOK
nOIMOTeKa
40 KJIacCHU(UKaIus, 01.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonmy4yenue u
XAMUYECKHE CBOMCTBA bu6mmorexa [JOK
41 .02.2024
KHCJIIOTHBIX, OCHOBHBIX B 06.02.20 https://m.edsoo.ru/ff0d664e
aM(OTepHBIX OKCHUIOB
OcCHOBaHUS: COCTaB, BuG 110K
nOIMOTEKA
42 .02.2024
KJIacCU(UKAITHS, 08.02.20 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyuenue n Bu6 110K
. nOIMOTEKA
43 XHMquCKer CBOICTBa 13.02.2024 httos://m.edsoo.ru/ffod67ca
OCHOBaHHUI
Kucnorsr: cocras, Bu6 110K
nOINOTEKA
44 KIaccuuKaus, 15.02.2024 https://m.edsoo.ru/ff0dfee2
HOMCHKJIATypa
IT
45 OJIy4eHHE U 20.02.2024 bu6nuorexa [IOK

XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

KHCIIOT

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOObI

bu6mmoreka [IOK

40 NIOJIyYECHUS, XUMUYECKUE 22.02.2024 https://m.edso00.ru/00ad9474
CBOICTBA
[TpakTuueckas padota No
6. Pemienue
AKCIIEPUMEHTAIBHBIX BuGmorexa LIOK

41 SaRAT O TEME 21.02.2024 https://m.edso0.ru/00ad9b7c
«OCHOBHBIE KJ1aCChI
HEOPTaHUYECKHUX
COETMHECHU I
I'eneTrueckas cBs3b
MEXJly KlaccaMu bubnuorexa [IOK

48 HEOPraHUYECKUX 29.02.2024 https://m.edso0.ru/00ad9a50
COeqUHEHUN

49 O6o0meHue u ) 05.03.2024 bubmuoreka [JOK
cUCTeMaTHu3alus 3HaHUuU https://m.edsoo.ru/00ad9cb2
KontponbHas padora Ne3

50 o TeMe "OCHOBHBIE 07.03.2024 bubmuotexa [JOK
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeauHeHUR"
[TepBbie MOMBITKH
KIIacCUUKAIUN

51 XUMHYECKHUX JIEMECHTOB. 12.03.2024 bubmorexa HOK

https://m.edsoo.ru/00ad9ffa

[TonsTHe 0 rpynmnax
CXOJTHBIX 2JIEMECHTOB

52 [lepuoanueckuii 3aKoH u 14.03.2024 | bubmauoreka IJOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[lepuonnueckas cucrema
XUMHYECKHUX JIEMEHTOB
. . Menneneena

https://m.edsoo.ru/00ada52c¢

[lepuonpl, rpymnisl,

bu6mmoreka [IOK

19.03.2024
>3 MOATPYIIIbI 9.03.20 https://m.edsoo.ru/00ada52c
CTpoeHue aTOMOB. Bu6 110K
nOINOTEKA
54 CocTaB aTOMHBIX s7€p. 21.03.2024 httos://m.edsoo.ru/00ada34?
H3oTomnsl
CrtpoeHue 2JIeKTPOHHBIX
000JI0YCK aTOMOB Eub 110K
nOInOTEKA
% ICMEHTOB . 02.04.2024 https://m.edsoo.ru/00ada6bc
[Teproguueckoii CUCTEMBI
. . Menneneena
XapaKTepucTuKa
XHMHYECKOI0 DJIEMEHTA Eus 10K
nOINOTEKA
56 10 €T0 nononceljmo B 04.04.2024 httos://m.edsoo.ru/00adag24
[Iepnoanueckoii cucreme
. . Menneneena
3HadcHUE
[Tepuoauaeckoro 3akoHa
JUISL pa3BUTHUSL HAYKHU U bub6nuorexa [IOK
7 .04.2024
> npaktuku. . W. 09.04.20 https://m.edso0.ru/00ada96e
MenpeneeB — y4€HbIN,
MeJaror ¥ rpak IaHuH
DNEKTPOOTPUIIATCIILHOCT
58 b aTOMIZ)B XII/)IM]:I‘IGCKI/IX 11.04.2024 bubmorera [JOK
T https://m.edsoo.ru/00adaab8
9JIEMEHTOB
59 HonHas xuMudeckas 16.04.2024 | bubmauoreka IJOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

CBSI3b https://m.edsoo.ru/00adac34
60 KoBaneHTHas nonsipHas 1 18.04.2024 bubnuotexa [{OK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas venomnspHas 1 93.04.2024 bubnmoreka [JOK
XUMHUYECKAs CBI3b https://m.edsoo.ru/00adaab9
gy | Merammriecka 1 25.04.2024
XUMHUYECKAS CBA3b
63 TBepabie BelecTBa 1 30.04.2024
bub6nunoreka IIOK
02.05.2024
64 Crenexy okucIeHus 1 https://m.edsoo.ru/00adae28
OKHUCIINUTENBHO- Bu6 110K
nOInoTEKA
65 BOCCTAaHOBHUTEIILHEIE 1 07.05.2024 httos://m.edsoo.ru/00adb076
peaxiuu
Okucnurenu u bu6mmoreka [IOK
66 BOCCTAHOBUTEIHU 1 14.05.2024 https://m.edso00.ru/00adb076
KonTponbnas pabora Ne4
o Teme «CTpoeHue bubmmoreka [[OK
7 1 16.05.2024
6 aToMa. XUMHUYeCcKas 6.05.20 https://m.edsoo.ru/00adb486
CBSI3b)»
Pe3epBHbIil ypoK.
bu6mmorexa [JOK
1 21.05.2024
68 O6odmenne n . 0520 https://m.edsoo.ru/00adb33c
cucTeMaTu3anus 3HaHui
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

9 KUIIACC

Koan4yecTBo 4acoB

Ne KonTtpo MpakTuy Mara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka
n/n Bcero | JabHBIE ecKHe U3ydeHus o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThI
Ilepnonnueckuil 3aK0H. bt OK
1 [Teproandeckas cucTeMa XUMUYIECKUX 1 0 0 05.09.2023 nomroreka L{
https://m.edso00.ru/00adb59e
anemenToB JI. . Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB Bubs LIOK
n noIMoTEKA
2 XMUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 07.09.2023 httos://m.edsoo.ru/00adbb6
MEPUOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 0 0 12.09.2023 bubnmnoreka [JOK
HEOPraHUYECKUX BEILLIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xumnueckoit CB}I‘Z'?»I/I Y TUIIBI 1 0 0 14.09.2023 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Mosib—eAuHNIA KOJIMYECTBA BEIIECTBA but6mmoreka [IOK
5 1 0 0 19.09.2023
Momnsipnas macca https://m.edsoo.ru/ff0d5230
bu6nmoreka [JOK
6 PacuéThIIo ypaBHEHISIMPEAKIHiH 1 0 0 21.09.2023 | https://m.edsoo.ru/ff0d5708
Pemenne pac4€THbIX 33124 C
N . bubnmoreka [IOK
7 HCITOJIb30BaHUEM YPaBHEHUN PEaKIIUi 1 0 0 26.09.2023 httos://m.edsoo.ru/f0d5708
3akoH ABorazipo. MomsipHbIil 00bEM bubmmoreka [IOK
0 0 .09.
8 ra3oB L 28.09.2023 https://m.edsoo.ru/ff0d542e
9 Pacu€thl o ypaBHEHUSAM PEaKIIHi ¢ 1 0 0 03.10.2023 bubmotexa LIOK
y4acTHUEM Ia30B https://m.edso0.ru/ff0d5708



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708

Pemenue 3ama4 ¢ uCIOJIb30BaHUEM

10 - - 05.10.2023
YPaBHCHHUI XUMHUYECKHUX PEaKIIUN
O06o0maroriee MOBTOPEHUE
11 110 TeMe «CTEXHOMETPUUECKHIE 10.10.2023
pacdEThI»
12 Kontponbnas padota Nel o reme 12.10.2023
«CTeXHOMETPUYECKUE PACUETHI) T
13 DJIEKTPOJIUTHI U HEAJIEKTPOIUTHL. 17.10.2023 bubmmoreka [IOK
' DJEKTPOIIUTHYECKAS TUCCOIIHAITHS o https://m.eds00.ru/00adcd68
Jlucconuanus KUCI0T, OCHOBaHUM U but6mmoreka [IOK
14 coJei 19.10.2023 https://m.edso00.ru/00adcd68
but6mmoreka [JOK
15 24.10.2023
CusbHbIC U cllabble JIEKTPOIUTHI https://m.edsoo.ru/00adcd6s
16 Kucnornocts cpeasl. Bogopoanbiit 26.10.2023
MTOKAa3aTellb o
17 Peakiiuu noHHOTr0 OOMEHa 1 yCIIOBUS UX 07.11.2023 BH6J_1HOTeKa OK
NpOTEKaHNs L https://m.edsoo.ru/00add448
18 Pemenue 3aia1 Ha COCTABJICHAE HOHHBIX 0911.2023 bub6mmoreka [IOK
YpaBHEHUH peaKiui https://m.edsoo.ru/00add5d8
CBoiicTBa Ba)KHEHUIIINX KJIACCOB
19 HEOPraHWYECKHX COCTMHEHUH B CBETE 14.11.2023 BH6J_IHOTeKa HOK
TEOPHH IEKTPOTHTHIECKOIH 1L https://m.edsoo.ru/00add5d8
JIACCOIHAIIAN
[Mpaktudeckas pabora Ne 1. «Pemenue Bubnmorexa IIOK
20 KCTIEPHMEHTANBHBIX 32721 16.11.2023 | https://m.edsoo.ru/00addbfa
bubmuoreka [JOK
21 OkucneHre 1 BOCCTAaHOBJICHUE 21.11.2023 | https://m.eds00.ru/00adb076



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00adb076

CocraBiieHue ypaBHEHUI

bubmmoreka [JOK

22 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX 23.11.2023 | https://m.edsoo.ru/00adcade
peakuuin
XHAMHAYECKHE UCTOTHHKH TOKA.
23 DIEKTPOXUMHUYECKHIA Psil HAMTPSHKCHUN 28.11.2023
METaJIOB
24 DnekTposn3 30.11.2023
O06o01aroiee TOBTOPEHHUE TI0 TEME
25 «OKHCITUTETHLHO - BOCCTAHOBUTEIILHBIE 05.12.2023
peaKInm
26 TensnoBble 3¢ (HeKThl XUMUYECKHX 07.12.2023 BH6J_IHOTeKa HOK
peakiii L https://m.edsoo0.ru/ff0d4790
bu6mmorexa [IOK
27 CKopOoCTh XMMHUECKHUX PEaKIHii 12.12.2023 | https://m.edsoo.ru/00adbe9a
Knaccudukanus XuMUYECKUX PEaKInii brbnmorexa LHOK
28 14.12. .
110 Pa3HIHBIM PH3HAKAM 2023 | https://m.edsoo.ru/00adbch0
Konrponsnas padora Ne2 o treme bubnnorexa [JOK
29 "XuMHYECKHE peaKiun” 19.12.2023 | https://m.edsoo.ru/00addecO
30 OO0m1as XxapakTepuCcTUKa HEMETAIIIOB 21.12.2023
bu6mmorexa [IOK
31 Xnop 26.12.2023 | https:/m.edsoo.ru/00addfe2
bu6mmorexa [IOK
32 XHOpOBO]IOpO]I. CostHasg KucCiioTa 28.12.2023 https://m.edsoo_ru/OOade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

bubmuoreka [JOK

33 Tanorens 09.01.2024 | https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

4 & 11.01.2024

3 Cepa u e€ coeqHEHUS BuGmmotexa LIOK
https://m.edsoo.ru/00ade802
bu6mmorexa [IOK

35 CepHas kuciora 16.01.2024 https://m.edso0o.ru/00adea28
bu6mmoreka [IOK

36 A30T 18.01.2024 https://m.edsoo.ru/00adeeab

bubmnorexa [JOK
23.01.2024
37 Ammuak https://m.edsoo.ru/00adf004
[TpakTudeckast pabora Ne 2 o Teme
38 «ITonyuenre aMMHaKka, U3y4eHHE €ro 25.01.2024 bubmorexa LOK
3 y » M3y o https://m.eds00.ru/00adf180
CBOMCTB»
A3oTHas kuciora, e€¢ Gpusndeckue u bubnmnoreka [JOK
.01.2024

39 XHUMHYECKHE CBOMCTBA 300120 https://m.edso0.ru/00adf306
bubmmoreka [JOK

40 Dochop 01.02.2024 | hitps://m.edsoo.ru/00adf68a

bubnunoreka [IOK

41 DocdopHast KuCIOTa 06.02.2024 https://m.edsoo.ru/00adfc20

bubmuorexa [JOK

42 Yraepox 08.02.2024 https://m.edso00.ru/00adfd9c

43 VYroiub 13.02.2024

44 VYrapHblii U yTIEKUCIIbIN ra3bl 15.02.2024 | bubnuoreka [JOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfebe

[TpakTuyeckas padora Ne 3 o Teme

bu6nuoreka [JOK

45 20.02.2024 :
"Iony4ernue yriekucioro raza” https://m.edso00.ru/00ae027e
bu6nuoreka [JOK
46 VYronbHast KUCiI0Ta U €€ COIu 22.02.2024 | https://m.eds00.ru/00ae006¢
47 Kpyrosoport yriiepona B npupoie 27.02.2024
bu6nunoreka [IOK
4 K i 29.02.2024
8 PEMITHI I €T COCIHHEHHA 9.02.20 https://m.edsoo.ru/00ae080a
[TpakTudeckas pabora Ne 4. Pemenue
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME bubnmnorexka [JOK
49 05.03.2024
«BaxkHenme HeMeTauibl U UX https://m.eds00.ru/00ae0bf2
COCIIMHEHUS
50 O6o0maroriee MOBTOPEHHE 07.03.2024
o teMe «Hemeramibny
51 Konrpomnsnas padora Ne 3 o teme 12.03.2024 brbmiorexa [IOK
«HeMeTamisn V9. https://m.edso00.ru/00ae0e18
52 OO611as XapakTepUCTHKA XUMHYECKHUX 14.03.2024 bubnmorexa [IOK
SIEMCHTOB — METAILIOB. -Uo. https://m.edso00.ru/00ae103e
£3 ITpocThie BEECTBA — METAIIIBL. 10.03.2024 Bubmmoreka [OK
XUMHUUECKHE CBOWCTBA METAJIIOB. R hitps://m.eds00.ru/00ae1156
bu6mmorexa [IOK
54 [Tony4yeHnue mMeTanaos 21.03.2024 | https://m.eds00.ru/00ae1156
55 [IpuMeHeHne METaIJIOB B TEXHUKE 02.04.2024



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

bubmuoreka [JOK

56 IlerouHbIC METAJIBI 04.04.2024 | https://m.eds00.ru/00ae14b2
bu6mmoreka [IOK
S7 Kanpmii 09.04.2024 https://m.edsoo.ru/00ael15e8
bu6nuoreka [JOK
58 AoMUHUHA 11.04.2024 | https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
59 Keneso 16.04.2024 | https://m.edso0.ru/00ae1d86
[TpakTnueckas pabora Ne5. Pemienue bub6nuoreka [IOK
60 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 18.04.2024 https://m.edso0.ru/00ae3de8
«MeTamie
61 O06001IeHEe ¥ cucTeMaTU3alus 3HaHUH 23.04.2024
O06o6maroiiee NTOBTOPEHHE IO TEMaM
«Ctpoenue atoma. [lepuognueckuit
62 3akoH u [leprnoanueckas cuctema 25.04.2024
XAMHAYECKHAX DJIIEMEHTOB
J.1.MenneneeBa»
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
63 P 30.04.2024
AJIEMEHTOB U MPOCTHIX BEHIECTB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
64 CJIO)KHBIX COEIUHEHUIN DIIEMEHTOB — 02.05.2024
BBICIIIUX OKCHJIOB M THAPOKCHUIOB,
JIETY4YUX BOJOPOIHBIX COSAMHCHUN
Knaccudukanus u ctpoeHue
65 07.05.2024 but6mmoreka [JOK

OpTraHN4YCCKUX BCIICCTB

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae054e

VYraeeonopoasl. Kuciopoaconepxarire

66 OpraHuYEeCKHE BEIIECTBA 1 14.05.2024
67 KontponbHas pabora Ne 4 (utorosas) 1 16.05.2024
AHanu3 KOHTPOJBHOH paboThI.
68 Hrorosslil ypok 1 21.04.2024
OBIIEE KOJITMYECTBO YACOB IO 68

ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

« Xumus: 8 kiacc: yueOnux/ B.B.Epemun, H.E. Ky3smenko, A.A. JIpo3ios,
B.B. Jlynun: nox penakiuei B.B.JIyauna. — M.: «/Ipoda», 2021 r

» Xumus: 9 kiacc: yueonux/ B.B.Epemun, H.E. Ky3smenko, A.A. JIpo3ios,
B.B. Jlynun: nox penakiueit B.B.JIyauna. — M.: «/Ipoda», 2021 r

* Ttabmunpl: [lepuonnueckas cucteMa XUMHYECKUX JIEMEHTOB
J.M1.Menneneena, Tabyiniiia paCTBOPUMOCTH, JIEKTPOXUMUUYECKUHN Psif

HaIps’KCHUS MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

e https://iro-49.ru/wp-content/uploads/2023/04/XvumMus-6a30BbIi-YPOBEHD. -

Peammzanusa-rpedoBannii-OI"OC-0CHOBHOT0-00111Er0-00pa30BaHUS.

e ABTOpCKas nporpamma Kypca xumuu s 8 — 9 kinacca B.B.Epemuna,
H.E.Ky3pmenko, A.A. JposnoBa, B.B. JlyHumHa mnona penakuuei
H.E.Ky3pmenko, B.B.Jlynuna, BbeimymieHHom W3parenbCkum LEHTPOM
«dpoda», 2013 r.

e -Meroauueckoe nocooue. Xumusa 8-9 kmacc, onyou.: Xumus. 8-9 ki
Mertoanueckoe nocobue/ B. B. Epemun, A. A. Jlpo3nos, O. 10. Kepumon

-M. : lpoda, 2018. — 256 c.
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MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



