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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OImIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNIbHBIX opranmu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH —TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEIIbHOM y4eOHOW  JesATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00YJaIONMUXCSI.

JlanHble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ mzydeHuro. ColiepaHU€ CKIIQbIBA€TCSI U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpelcTaBlieHUd 00 AIEKTPOJUTHYECKOM JMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIMA OOBICHEHHS] W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUs B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeaMeToB: «OKpyKalomuil MHpY,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETHUYCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakKiuii, B GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TMPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBUI 0E€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MTOBCETHEBHOM KU3HH.

IIporpamma peanu3yercsi Ha 0a3e LEHTPa e€CTECTBEHHO- HAYYHOW M
TEXHOJIOTHYeCKoi HanpaBJ/jieHHocTel «Touka pocray.

«To4ka pocTa» MO3BOJIAET CO3aTh YCJIOBHUSA: ® ISl PACIIUPEHUSA COACPKAHUSA
IIKOJBHOT0 XUMHYE€CKOro 00pa30BaHusi; ® [IUIsl IOBBINICHNUS NO3HABATEILHOM
AKTHUBHOCTH 00YYAKOIIMXCSH B €CTECTBEHHOHAYYHOM 00J1aCTH; ® ISl Pa3BUTHUS
JUYHOCTH pedeHKa B mnpomecce o0Oy4yeHMS] XUMHMH, €ro CrHocoOHOCTeI,
¢popmMupoBaHus M YHAOBJIETBOPEHHMS] COLUMAJIbLHO 3HAYMMBIX HMHTEPECOB U
NOTpeOdHOCTEH; *AJi1 PadoThl ¢ OAAPEHHBIMY HIKOJILHUKAMM, OPraHU3ALMH UX
Pa3BUTHS B  Pa3jMYHbIX o0JacTaX 00pa3oBaTebHO, TBOPYECKOM
nesiteJbHOCTH. Ilpumensini unudposBbie Ja00paTOPUM HA YPOKAX XHMMUM,
y4dyalmmecsi CMOIYT BbINOJHUTL MHOKECTBO JIaDOpaTOPHbIX pPadoT u
JKCIIEPUMMEHTOB 110 POrpaMMe OCHOBHOM LIKOJIBI.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BayKHOE
3Ha4YeHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbBHOMY MPHHSITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

—  HalpaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJarommxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAay4YHBIM
MeToJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEed (YyHKIMOHAIBHOM W  €CTECTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBICHUS
OKPY’KaOIIero MHUpa, WCIOJB3YSl 3HAHWS W OIBIT, MOJyYCHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHOM JXU3HU U
TPYZIOBOU IE€ATENBHOCTH;

— (QopmupoBaHue y o0Oyyarommxcs T'yMaHUCTHUECKUX OTHOILIEHUI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU



1€JIECO00Pa3HOTO TOBENCHUSI B OBITY W TPYMOBOH MESITEIBHOCTH B IIENISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYKAIOLIEH TPUPOJHOM CPEBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIHOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IUIsi ¥ HANpaBICHHOCTH JAIBHEHUIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3YYCHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).

Ilpenyiaraemsblii B mporpamMMe 1no XWMHHU IepedeHb JA0OPATOPHLIX H
NPaAKTUYECKUX PadoT peam3yeTcsl ¢ HCNOJIb30BaHMEM 000Py10BaHMS IEHTPA
«Touka pocra»



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKA. XUMHS B CHCTEME HaYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAs aTOMHas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas PEakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHYECKUE ypaBHeHUs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCHEPUMEHmM ¢ UCNOb306anuem 00opyoosanun « Touka
pocmay:

3HAKOMCTBO C XMMHUYECKOHN MOCY0M, mpaBWjaMu paboThl B Ja0OpaTOpuu U
npuémMamMu oOpallieHus: ¢ J1abopaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(GbU3NYECKUX CBOWCTB OOpasllOB HEOPraHWYECKHX BEIIECTB, HAOIIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOpPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM coiu meau (ID),
M3y4eHHE CIOCOOOB pa3fCiICHUs] CMECEH: ¢ MOMOIIbI0 MarHuta, (puibTpoBaHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MTOBApEHHON
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3ylIbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWSI MAacChl, CO3JaHUE MOJIENed MOJIEKYJI
(IIapOCTEepPKHEBBIX ).

BaxxHeuine npeacraBuTe M HEOPraHUYECKHUX BELECTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopoa — 3neMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (MU3MUYECKHE W XUMHUYECKUE



cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xuciaopoma. CrocoOb
MOJly4YeHHUs] KUCIOpoJa B JIabopaTOpPUU H MPOMBIIUIEHHOCTH. Kpyroopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOU(pUKALNS KHCIOPO/Ia.

TernoBoit 3hdekT XUMHUUYECKOW peakldu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peaKUuu. TOIUIMBO: yrojb U METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — snemMeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHMIECTB B BOJE.
MaccoBast 107151 BELECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponb pacTBOpoB B NpHpozie U B )KU3HU 4enoBeKa. KpyroBopoT BoJbI B IpUpOLE.
3arpsA3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTepHbIE) U
HeconeoOpasyomue. Homenknatypa okcunoB. dusnueckue M XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnne okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. HomeHnknarypa coseii. PU3NYECKUE U XMMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

I'eHeTnueckas CBsA3b MEXKIY KIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii Ixcnepumenm ¢ uchoavioeanuem ooopyoosanusn « Touka
pocmay:

KaueCTBEHHOE OTIPE/ICIICHUE COJIEPIKaHMsI KUCIIOPO/ia B BO3/AyXe€, MOTyUYEHUE,
coOupaHue, paclio3HaBaHUE M U3yUYCHHUE CBOWCTB KUCIIOPO/Ia, HAOII0ICHHE
B3aMMOJICUCTBHS BEIICCTB C KUCIOPOJIOM U YCIIOBUS BOSHUKHOBEHUS U
MpeKpalleHus TopeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHJIOB U
OIHMCAaHKE X CBONCTB, OJIyYCHHE, COOMpPaHKE, PACTIO3HABAHNUE U N3YUCHUE
CBOMCTB BOjiopojia (ropeHue), B3aumMoaeicTBre Bogopoja ¢ okcugom meau (1)
(BO3MOYKHO MCIIOJIb30BaHUE BUICOMATEPHUAIIOB), HAOII0/ICHHE 00Pa3IOB BEIIESCTB
KOJMYECTBOM | MOJIb, MCCIIeI0BaHHE OCOOCHHOCTEH PAaCTBOPEHUS BEIIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON



MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOJECHCTBHAE BOJIbI C METAIIIAMU
(HaTpueM U KaJibIleM) (BO3MOKHO MCIIOJIb30BaHUE BUICOMATEPHUATIOB),
HCCJIEIOBAaHUE 00PA3I[0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH UHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojieictus okcuaa meau (I1) ¢ pactBopom cepHOM KUCTOTHI,
KHUCJIOT C METAJJIAMHU, PEAKIIUN HEUTpaIu3aluu, oJIydeHUe HEPaCTBOPUMBIX
OCHOBAHUM, BHITECHEHUE OJIHOTO METajuia IPYTUM U3 PaCTBOpa COJIM, PEILICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHelIne KJIacchl HEOPraHUIECKUX
COEIMHECHUI.

Ilepuoguyecknii 3axkoH u Ilepmoamueckasi cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHBIE OKCUABI
Y TUAPOKCHUJBI.

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepuonnueckoii cucrembl xumuueckux 3remenToB [[. . Menneneesa. Ilepuoas
u Tpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepunonnueckoit cucremnl J[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIaM U Nepruoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB I pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumunyeckass cBA3b. KoBajeHTHass (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIMTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm ¢ ucnonvzoeanuem ooopyoosanusn « Touka
pocmay:

HN3Yy4YCHUC O6pa3I_IOB BCIICCTB MCTAJIJIOB W HEMCETAJIIOB, B3aI/IMOI[eI‘/’ICTBI/IC
Ir'maApoKCuaa IIMHKa C paCTBOpaMHM KHCIIOT H menoqeﬁ, IMPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3IoKEeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4HbIH (akT, TUroTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTB, MOJIEKYNA, JJIEKTPUUYECKUM 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnogmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kauus, KalblUsi M HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALTAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxkaiyms 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMUYeCcKUX peakluid Mo pa3IndyHbIM MIPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[TonsiTHe O CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,



BIIMAOOIME HaAa CKOPOCTb XUMHYECKOM p€akunn " IIOJOKCHHUC XHMHNYCCKOIO

PaBHOBECHSL.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKuuu. CocraBiieHue YPaBHEHUM

OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKUUMd €  HCHOJB30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, annoHbpl. MexaHu3M JIuCCOLMAlMM BEUIECTB C Pa3jIMYHBIMM BHJIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CUibHbIE U Ca0bIe 3JIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus NPOTEKaHUs PEaKIMil HOHHOTO OOMEHa,
NOJIHBIE WM COKpAlIEHHbIE HOHHBIE YypaBHEHHUs peakuuii. CBoiCTBa KHUCIOT,
OCHOBAaHMM UM coOJell B CBeTE€ MPEACTaBICHUH 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumenm ¢ ucnoiv3oseanuem ooopyooeanusa «Touka
pocmay:

O3HAKOMJICHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUU
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IPOLECCA AWCCOLMALMNA KHUCIOT, IIENOYEed M COJIeU
(BO3MOXKHO  MCIIOJIB30BAaHME BHJEO MaTepUaioB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpa3zoBaHue ocajaka, BbIIEJIEHUE Ta3a, oOpa3oBaHUWE BOJbI), OIbBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLIUN
(ropeHue, peaklMH pasyIoKEHUs, COETUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUi HA HOHBI, pEIIEHUE
HKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerauibl 1 X cOeIMHEHUS

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNpUMEpe  XJopa
(B3aMMOJENCTBHE C METAJIaM{, HEMETAUIaMH, IIEJI0YaMH). XJIOPOBOJOPO.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIMEe XJOpPUIbl U UX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U



XUMHUuYeckue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Qu3nUeckne ¢ XUMHUYECKHE CBOWCTBa (00mmMe Kak
OpeICTaBUTEN KiIacca KHCIOT H crneuuduueckue). XUMHUECKHE PpEakIvy,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit kKucaoThl. CoJii CEpHOM KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cyiabdaTt-uoH. HaxoxaeHue ceppl u €€ COeOIUHEHUN B mpupoe. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSIMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dbu3nYecKre 1 XMMUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMEeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJIydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME KaK TMPEJICTAaBUTENS Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeH aMMOHMS B KAyeCTBE MMHEPAIbHBIX
yno0peHnil. XuMHUYeCcKOe 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIUKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKHE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuUcaoTa U €€ Colu, X PU3NYECKUEe U XUMUYECKHE CBOMCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-UOHBI.
Hcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, STaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTh),
MPOJIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeJikaxX, YriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHUN.



Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMenenue. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeacTaBiieHUs 00
okcunie kpemausi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii Ikcnepumenm ¢ ucnoavioeanuem ooopyoosanusn « Touka
pocmay:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
rajJlor€éHOB M MX COEIMHEHUH (BO3MOYKHO MCIIOIb30BaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHLIEHTPUPOBAHHON  CEPHOM  KHCJIOTHI, M3YYEHHUE XHMHYECKUX CBOMICTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMu a3oTa, (ochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX IPOTEKaHUsI, B3AMMOJIEUCTBAE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXXKHO  HCIOJB30BAHHE  BUIAEOMATEPHUAJIOB), U3yyeHue  Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moly4eHue, coOMpaHue, paclio3HaBaHUE U H3Y4YECHHE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBE/ICHUE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CWIMKAT-UOHBl M W3YyYECHHE TMPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxHenme HeMeTaJUIbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenzeneeBa u ctpoeHusi atToMoB. CTpoeHrne MeTauioB. Meraundeckas CBsi3b U
METAJUIMYECKas ~ KpUCTA/UIMYeCcKas  pelI€Tka.  DJIEKTPOXUMUYECKUU Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. OO01mue
CrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE



CrocoOBI 3amuThl UX OT Kopposun. CrutaBel (CTajdb, YYTyH, MIOPATIOMHHUH,
OpoOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe Hatpus U Kaius). OKCHIIBI U
TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU  MX
COCIUHCHUM.

IllemoyHO3eMeIbHBIE METAIbl MarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomnueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueiliive coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AlnroMuHUN: TTookeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aTtoma, HaxoxxAcHWe B mpupoae. duzmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIbI U cosn kene3a (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii Ikcnepumenm ¢ uchoavioeanuem ooopyoosanusn « Touka
pocmay:

O3HAKOMJICHME ¢ o0Opa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAHUE BUJICOMATEPHUAIIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPHU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(I1) u xenesza (III), mequ (1), HaGrOEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJaMEHW MOHAMM HATpus, Kajaud W Kajdblus (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aj1ad Mo TeMe «BaxkHenume
METaJIJIbl U UX COCIMHCHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBsa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIB30BaHNE BEILIECTB M XUMHYECKUX peakiuii B ObiTy. [lepBas momols npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.



XUMUYECKOE 3arpsi3HEHHE OKpYKaronied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
npooJieM.

Xumuueckuii IKcnepumenm ¢ ucnonwv3oeanuem ovopyoosanusn « Touxa
pocmay:

U3yueHHEe OOpaslloB MaTepUaJiOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesicnpeomemmunie céazu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 MCIOJIb30BAaHUE KAk OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJII OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/IEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBIEHUE, MaPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
W30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHbBIE TMOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAaTbCS CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHWS 3HAYEHHUS XMMHYECKOWM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpamx/aaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4E€OHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, JOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TPyAOBOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeIHOW po(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTUYECKU LEJIECO00pa3sHOE OTHOIICHHWE K MpPHUpPOJEe KaK MCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOI0 U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAOLIENH IPUPOJHON CPEOH, IS TTOBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYUMBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIEe TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U JAPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUs (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PaCCYyXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICTU, UCTIOJIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIABIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBaTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InYHbIE METOJbI U 3alpOoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
0o0JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B TIpoliecce Yy4yeOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJA€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a1a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOTO OINbITa,
1abopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH P PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHble 3HAHUS, YMEHHUS U CHOCOOBI



NEUCTBUN, crhenupuiecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHIy oOyuenus B 8 kjiacce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKuus, KiacCUuPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (HopmMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuomuueckoit cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U paCTIpEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPEHHEe, MOJICIUPOBAHHUE, SKCIICPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIieloBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0oMl U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCCOBOHM JIOJIEW pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT ¢ TIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaienH, METUIOPAHXK U JPYTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIEC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasi CBs3b, TEIUIOBOU d3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE paBHOBECHEe, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBIICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJlTn4YecKas), KpUCTANIMYecKass pemniérka, KOppo3us METaslIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKOW pEaKIHH, MPEACTbHO JIOMyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XUMHYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS Gopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COeIMHEHUH 1o (opMynaMm, BHI XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JICMOHCTPUPOBATh €r0 IMOHMMAHHWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJbIIHE TEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCIWHCHUMN B
npejiesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEIIIECTB, MO TEIIOBOMY 3 (}EKTy, MO0 M3MEHECHHIO CTEICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYI0O U MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATEHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I HU3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nen 1. [lepBoHavajbHble XUMUYECKHEe MOHATHS
XuMusg — BakHas 00/1aCcTh

11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xuMudeckue 15 | bu6nuoreka [IOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK

' 00 oKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK

’ M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | | bu6nuoreka [IOK

HCOPTaHNYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHwue U yriaydieHne 3HaHu| 5 | bubnuorexa [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuorexa [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
) PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHYECKIX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [TOK
' . PYHIEL poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoxa Konrpoabnbie IIpakruueckue A p
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | bu6mmoreka [IOK
yejioBeka. Tejia U BelecTBa 04.09.2025  https://m.edsoo.ru/ff0d210c
) Ilonsarue o MeTo1aX MO3HAHHUS B | bubmuorexa [JOK
XUMHUHU 06.09.2025 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna bubnnoreka [JOK
paboTHI B Ta0OPaTOPUU U IPUEMBI https://m.edsoo.ru/ff0d23dc
3 1 1
oOpaitieHus ¢ 1abopaTOpHBIM 11.09.2025 obopynoBanue Touku
000pyTI0BaHHEM pocrta
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bu6mmoreka [IOK
paszeleHus cMecen 13.09.2025  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorera [TOK
s . pHMep 18.09.2025  https://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJICKYITBI 1 bubmorexa [TOK
Y 20.09.2025  https://m.edsoo.ru/ff0d2a6¢c
7 IIpocThie U CIIOKHBIE BEIIECTBA 1 brbmorexa HOK
P B 25.09.2025  https://m.edsoo.ru/ff0d2a6¢c
g XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 27.09.2025 | https://m.edsoo.ru/ff0d2be8
9 3aKOH IMOCTOSTHCTBA COCTaBa BEIIIECCTB. 1 bubmuorexa [JOK
Xumudaeckast popmyna. BaneHTHOCTH 02.10.2025  https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHYCCKHX DJICMCHTOB

MaccoBas J0JI XUMHYECKOI'O

obopynoBanue Touku

10
3JIEMEHTA B COEIUHEHUHU 04.10.2025 pocta, brubmorexa LIOK
https://m.edsoo.ru/ff0d350c
11 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmmorexa [IOK
YIHPHO® ¥4 09.10.2025  https://m.edsoo.nu/ff0d2d50
12 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca 11.10.2025 = https://m.edsoo.ru/ff0d323c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
Momnsipaast macca 16.10.2025  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuyeckas peakius 18.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycii0BHs IPOTEKAHUS bubnnorexa [JOK
XAMHYECKHUX PEaKIUi 23.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS 25.10.2025  https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmmorexa [OK
n . P 08.11.2025 |  https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKESHUS bubmmorexa [OK
A P ’ 13.11.2025  https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa HOK
H AHCT: Hf 15.11.2025  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel o teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAM 20.11.2025 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK




BO31yxa. Kucimopoa — aeMeHT u 22.11.2025  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKre 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS buGnnorexa LIOK
poAa 1P ’ 27.11.2025  httpsy//m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoObI MOTY4YeHHS KHCIIOPO/Ia B
23 1a00paTOPUN U MIPOMBILIIICHHOCTH bubmmorexa [IOK
PATOP P ' 29.11.2025  hitps://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TernoBoit 3¢ ekt XuMUIecKoi obopynoBanue Touku
24 peaKIuu, IOHSATUE O pocra,
TEPMOXMMHYECKOM YpaBHEHUH, 3K30- U 04.12.2025  Bubnmoreka ITOK
SHAOTEPMUUECKUX pEAKLUAX https://m.edsoo.ru/ff0d4790
TormuBo (He(Th, YrOiIb K METaH).
25 3ar $I3H€}EI/I€(1];O3 # a, CIIOCOOBI iro bubmmorexa [TOK
P AR 06.12.2025  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonyyenue u codupanue KUCIopoaa bubmnorexa LIOK
v . P poaa, 11.12.2025  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
7 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupojae 13.12.2025 = https://m.edsoo.ru/ff0d4dd0
)% duznyecknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa 18.12.2025  https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHCIIOTAX U COJISIX bubmmorexa [IOK
20.12.2025  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuotexa [JOK
naboparopuu 25.12.2025 = https://m.edsoo.ru/ff0d4dd0
3l [TpakTrueckast pabota Ne 4 o Teme bubnuorexa [IOK
«Ilonmydenne u coOupanue BoI0po/a, 27.12.2025 = https://m.edsoo.ru/ff0d4f42




HN3YUCHHUEC €TO CBOMCTB»

MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo 10.01.2026 | https://m.edsoo.ru/ff0d542¢
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BELIECTBA ra3a 0 €ro U3BECTHOM bubmmorexa [OK
o Y 15.01.2026  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEAKLIMU HA OCHOBE 3aKOHA bubmmorexa [TOK
P . peart . 17.01.2026  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
. obopynoBanue Touku
35 Ou3nyecKkue 1 XUMUIECKHE CBONCTBA octa, Bubnorexa LIOK
BOJIbI 22012026 P ’
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHJIUKaTOpax 24.01.2026 = https://m.edsoo.ru/ff0d59e2
Boga kak pactBopurens. HachlenHbie obopynoBanue Touka
37 Y HEHACBIILICHHBIE PACTBOPHI. 29012026 POcTa; bubnnorexka [JOK
MaccoBasi 107151 BEIIeCTBa B paCTBOPE o https://m.edsoo.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o teme
obopynoBanue Touka
«ITpuroroBiieHne pacTBOPOB ¢
38 OIIpEEIEHHON MaCCOBOU J10JIEH 31.01.2026 POT® buommorexa LOK
pe . a o https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEILIECTBA
39 KonTpoasHnas pabora Ne2 no teme bubnnoreka [JOK
«Kucnopoa. Bogopoxn. Boga» 05.02.2026  https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiacCu(pUKAIINS,
40 HOMeIi[KJ'IaT a s Bubmmorexa LIOK
P 07.02.2026 | https://m.edsoo.ru/ff0d664e
41 [lonydyeHne n XuMHYECKUE CBOKCTBA bubnuorexa [IOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 12.02.2026 = https://m.edsoo.ru/ff0d67ca




OKCHJ0B

42 OcHoBaHus: cOCTaB, Ki1accuduxams, bubnmoreka [JOK
HOMEHKJIaTypa 14.02.2026 = https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI 19.02.2026  https://m.edsoo.ru/ff0dfee2
44 Kucnotsr: cocraB, kitaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa 21.02.2026 = https://m.edsoo.ru/ff0d664e
. obopynoBanue Touka
45 [TomryueHnue U XUMHUYECKUE CBOKCTBA octa, Bubnorexa LIOK
KHCIOT 26.02.2026 PO°Te:
https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATYpA,
46 cnoco((iblf l'IIi)J'I )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK
. i ’ 28.02.2026  https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckast padora Ne 6. Pemenue obopynoBanue Touku
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME pocra,
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 04.03.2026  bubmuoreka [JOK
COEIUHEHUI) https://m.edsoo.ru/00ad9b7c
43 I'enernueckas cBsI3bp MEXKY KJIacCaMU bubnuotexa [JOK
HEOPraHWYECKUX COCIUHEHUI 06.03.2026 = https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HaHUU 11.03.2026  https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo teme
50 "OCH(l:))BHLIe Kn};ccm HEOPTraHUYECKUX bubmmorexa [OK
. P 13.03.2026  https://m.edsoo.ru/00ad9ela
COEIMHEHU N
[TepBBIe TOMBITKA KIIACCH(PUKAITAU
51 XUMUYECKUX AieMeHTOB. [loHsaTue o bubmmorexa [OK
' 18.03.2026  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
52 [lepuonuueckuii 3aK0H U bubnmuorexa [JOK




[Tepuonnueckas cucTeMa XMMHYECKUX
anemenToB /I. 1. Menaeneera

20.03.2026

https://m.edsoo.ru/00ada52c

53 [lepuonapl, rpynibl, HOATPYIIILI bubmmorexa [IOK
PHOZEL, TPYITHEL, HOATPYH 25.03.2026  https://m.edsoo.ru/00ada52¢
54 Crpoenue atromoB. COCTaB aTOMHBIX bubnnoreka [HOK
anep. N3oTomsl 27.03.2026  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [OK
PHOA 08.04.2026 | https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA TI0 €T MOJI0KCHHIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2026 = https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproauveckoro 3akoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnuorexa [JOK
MenpeneeB — y4€HbIN, IIEAr0T U 15.04.2026  https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuotexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 17.04.2026 | https://m.edsoo.ru/00adaab8
59 Honnas xuMHu4deckas CBsI3b bubmorexa HOK
22.04.2026 | https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4eCcKas bubnuoreka [IOK
CBSI3b 24.04.2026  https://m.edsoo.ru/00adaab8
KoBasileHTHas HenoaspHas XUMUYECKas bubnnoreka [JOK
61
CBSI3b 29.04.2026 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCICHb ORHCIIeHI 06.05.2026 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC obopynoBanue Touka




peakIuu

08.05.2026

pocta, bubmmoreka [{OK
https://m.edsoo.ru/00adb076

64

OKHUCITUTENN U BOCCTAHOBUTEIU

bu6mmoreka [IOK

13.05.2026  https://m.edsoo.ru/00adb076
KoHntpoinbhas padota Ne4 o teme
65 «CtpoeHne aroma. XUMHYecKas 1 bubnmnorexa LIOK
P ' 15.05.2026  https://m.edsoo.ru/00adbd86
CBS3bY»
66 Peseprublit ypok. O600mIeHNE U | bubnnorexa [JOK
cUCTeMAaTU3aIusA 3HaHUI 20.05.2026  https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3aIus 3HaHui 22.05.2026 | https://m.edsoo.ru/00ad9cb2
PesepBHblit ypok. O6o01IeHNE U bubnuoreka [IOK
68 . 1
cucTeMaTHu3alus 3HaHui 24.05.2026  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Ilepnonrueckuit 3aK0H.

| [lepuoanueckas cucrema | bubnnorexa [HJOK
XAMUYECKUX dieMeHToB /1. 1. 05.09.2025  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKHUX AJIIEMEHTOB 1 bubmmorexa LOK

R 08.09.2025 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NMEPUOJIOB

3 Knaccudukanusa u HoMeHKIaTypa | bubnunoreka [JOK
HEOPraHWYECKUX BEILECTB 12.09.2025  https://m.edsoo.ru/00adb7e2

4 Buipl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 15.09.2025  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE OneHue 3HaHui 1 1

BTOPCHIE H YIIYOIICHHE SH 19.09.2025

OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca»

6 Krnaccudukanus XuMruueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 22.09.2025  https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XMMHUYECKON obopynoBanue Touka

7 peakuuu. [IoHsATHE O TOMOTE€HHBIX U 1 26.09.2005 PocTa, bubnuorexa [IOK
reTEPOreHHBIX PEAKIIUIX o https://m.edsoo.ru/00adbe9a
[TonsiTHE O XNMHYECKOM obopynoBanue Touka

8 paBHOBecHU. DAKTOPBI, BIUAIOLINE 1 29092025 POcTa; bubnnorexka [JOK

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n

https://m.edsoo.ru/00adc28c




MOJIO)KEHUE XUMHUECKOT O
paBHOBECHs

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

obopynoBanue Touka

XHUMHUYECKHE pCaKknuu B paCTBOpaAx»

9
T — 03.10.0025  POcTa, bubmuorexa [JOK
https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTHYECKOMN obopynoBanue Touka
10 nucconnanuu. CHIbHBIC U Clia0bIe 06.10.2025 pocta, bubmmoreka [JOK
AIEKTPOJIUTHI o https://m.edso0.ru/00adcd68
11 WoHnuble ypaBHEHUS peaKIIuil bubmmorera [TOK
P peaxt 10.10.2025 | https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KHUCIOT U
. . obopynoBanue Touka
OCHOBaHHI B CBETE MPEICTABICHUM
12 . pocra, bubnuoreka LIOK
00 2JIEKTPOIUTUYECKON 13.10.2025
https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XHUMHUYECKHE CBOMCTBA COJIEH B obopynoBanue Touka
13 CBeTe MpeACcTaBIeHUu 00 17.100005  PocTa, bubnnorexka [JOK
DIIEKTPOJUTHIECKON JTUCCOIMAIIHH T https://m.edsoo.ru/00add8b2
obopynoBanue Touka
14 IT i
OHSITHE O TUAPOJIU3E CONEH 20.10.2025  POcTa, bubnuotexa [JOK
https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAHUH 24.10.2025 | https://m.edsoo.ru/00addd12
ITpakTruyeckas padora Ne 1.
16 «PereHune 3KCriepuMeHTaIbHBIX bubnnorexa LIOK
P 27.10.2025 | https://m.edsoo.ru/00addbfa
3a1a4»
KontpoasHas padora Ne2 mo teMe
17 «3J‘ICII()T OJ'II/ITI/Ip‘IeCKaSI HCCOIMAITUS bubmorexa HOK
p a HHATHA. 07.11.2025  https://m.edsoo.ru/00addecO




OO01as xapakTepUCTHKA raJOreHOB.

18 XUMUYECKHE CBOMCTBA HA ITpUMEpPE bubmorexa [TOK
PUMEp 10.11.2025  https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, IOTyUYCHHE bubmorexa [TOK
> HOIYH ’ 14.11.2025  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
T
[IpakTrueckas padota Ne 2 o Teme obopynosarue Touu
20 «IlonyueHue constHOM KUCIOThI pocta,
U3ydeHHe eé CBOICTBY ’ 17.11.2025  bubauorexa LIOK
ya https://m.edsoo.ru/00ade348
Boruncnenus no ypaBHEeHUSIM
21 XAMHUYECKHUX PEaKIUi, €CIIM OJMH 13 bubmorexa [JOK
pearia, A 21.11.2025  https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel 24.11.2025  https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(MUKAITUU CEPHI.
7 Haxoxnenue cepbl 1 €€ coeTMHEHU I bu6mmoreka [IOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2025  https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpOeHuUe, bubnnoreka [JOK
(bu3YecKre U XUMHUYECKHE CBONCTBRA 01.12.2025 |  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTA,
25 (pmnjecmdz u XI/II\EI)I/I‘{eCKI/Ie bubmmorexa [TOK
. 05.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHNE
XUMHUYECKUE PEaKLIUU, JIeKAIINE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 MOJyYEeHUSI CEPHOM KUCIIOTBI bubmorexa [OK
i P ' 08.12.2025  https://m.edsoo.ru/00adec8a

XUMHUYECKOe 3arps3HEHNE
OKpY>KaloIlen cpelibl COETUHEHUSIMU




cephl

BrlunciieHrne MaccoBOil JOJIU BBIXOa

bubmuorexa [JOK

27
MPOAYKTa peakLuu 12.12.2025  https://m.edsoo.ru/00adec8a
OO01mas xapakTeprCcTHKa SJICMCHTOB

)3 VA-rpynmnsl. A3or, bubnuoreka [IOK
pacrpoCcTpaHEeHUE B IIPUPOJIE, 15.12.2025  https://m.edsoo.ru/00adeea6d
(du3nUecKre 1 XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XMMHYECKHE CBOMCTBA, MOJyYCHUE U bubmorexa HOK

> HOIYH 26.12.2025  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITonyyenue ammuaka, u3y4eHHe ero bubmorexa HOK
e 1Y 29.12.2025  https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hru3ndecKkue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA 12.01.2026 = https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPAITbHBIX

32 oOpeHui. XuMHUUYECKOe bubmorexa [JOK
YAOOP i . 16.01.2026 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COEIMHEHMSIMU a30Ta
®ochop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaﬂ KI/I(f[J'I((i))Ta ¢)®IE3HEIe)CKHe u bubmorexa [JOK

P N 19.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHNE
Ucnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 23.01.2026 = https://m.edsoo.ru/00adfc20
dbocharamu

35 VYrnepoa, pacnpocTpaHeHuUE B bubnmoreka [JOK




npupoje, GU3HIECKUe U XUMUICCKUE 26.01.2026  https://m.edsoo.ru/00adfd9¢
CBOMCTBa
Oxkcuapl yrieposaa, ux GU3NYECcCKue u
36 XHMHYECKHE CBOMCTBA. bubmuoreka [JOK
DKoJoru4eckue npooIemsl, 30.01.2026 = https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
37 VYronbHasg KUCIOTa U €€ COTU bubmmorexa [IOK
02.02.2026 | https://m.edsoo.ru/00aec006¢
[IpaxTuueckas padbora Ne 4 o Teme
"[losrydeHue yrieKucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peakius Ha KapOoHAaT- 06.02.2026  https://m.edsoo.ru/00ae027e
noH"
[lepBoHavasibHBIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
P 09.02.2026 | https://m.edsoo.ru/00ae054¢
COCIMHEHHSX YTIIepo/ia
40 Kpemunii u ero coequHEeHUS bubmnorexa [IOK
P 13.02.2026  https://m.edsoo.ru/00ac080a
[IpaxTnueckas padora Ne 5.
A1 Pelrenne skciepUMEHTANBHBIX 3a1a4 bubnnoreka [JOK
o teme «BaxHeie HeMeTabl 1 16.02.2026 | https://m.edsoo.ru/00ae0bf2
HX COCTUHEHUS»
KonTponbnas padora Ne3 no teme
42 «BakHeWIme HeMeTaJUTbl U UX bubmorexa [JOK
20.02.2026 | https://m.edsoo.ru/00ae0e18
COCIUHEHUS»
OO6mrast XxapakTeprucTruKa
43 XUMHYECKUX AJICMEHTOB — bubmuorexa [JOK
MeTauioB. MeTranminndeckas CBSI3h U 23.02.2026 | https://m.edsoo.ru/00ael103e

MCTAJUINYCCKasA KpUCTAIIIMICCKas




pemérka. Pu3nyeckue CBOMCTBA

METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 OIEKTPOXUMHUYECKUH P, buGnnorexa LIOK
p . P 27.02.2026 | https://m.edsoo.ru/00ael156
HaIpsDKEHUH METaJlIOB
OO6u1re cnocoObl MOTyYSHHS
MertauioB. Ciasel. Beluuciienus 1mo
45 ABHEHHUSIM XUMHUUYECKUX PEAKIIUN buGnnorexa LIOK
P PEaKHH, 01.03.2026  https://m.edsoo.ru/00acl156
€CJIM OJTUH U3 PEarceHTOB COJCPIKUT
puMecH
46 IlonsTue o KOppo3UU METATIIOB bubmmorexa LHOK
pP 05.03.2026  hittps://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47
Ilenounbie MeTab 12.03.2026 | https://m.edsoo.ru/00ae14b2
43 OKcuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [IOK
KaJIus 15.03.2026 = https://m.edsoo.ru/00ac14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubnuorexa [JOK
KaJIbIIMA U Maroui 19.03.2026 @ https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH Bubmorexa ITOK
a t 22.03.2026 | hittps://m.edsoo.ru/00aec15e8
51 O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUH 26.03.2026
obopynoBanue Touku
57 JKécTkoCTh BOMIBI U CITOCOOBI €€ pocra,
yCTpaHEHUS 29.03.2026 = Bubmmoreka [JOK
https://m.edsoo.ru/00ael 886
53 [TpakTuueckas padora Ne 6 mo Teme obopynoBanue Touku
"KEcTKOCTL BOABI M METOEI €6 09.04.2026  pocra,




ycTpaHeHus" bubnuorexa [JOK
https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Admtomuiii 12.04.2026  https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
55
TUIPOKCHUIA 16.04.2026 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso 19.04.2026 = https://m.edsoo.ru/00ac1d86
57 Oxcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnnoreka [JOK
() u xenesa (III) 23.04.2026  https://m.edsoo.ru/00ae35e6
53 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUU 26.04.2026
[IpaxTuueckas padora Ne 7.
59 Pemrenne skciepuMeHTANBHBIX 3a7a4 bubnnorexa [HOK
1o Teme «BaxHeillre MeTaibl U UX 30.04.2026  https://m.edsoo.ru/00ae3de8
COEJIMHEHU S
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30BbITKE WU bubnnoreka [JOK
COZEPKUT pUMeCH. Brruncnenus 03.05.2026 |  https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuumn
61 O06001IeHre U CUCTEMATU3AIIHS
3HAHUH 07.05.2026
KonTponbnas padora Ne4 o teme
62 «BaxHeimme MeTaibl 1 X 10.05.2026
COCTUHCHHU S
63 BemecTsa u maTepuaisl B bubnmoreka [JOK




HOBC€,I[H€BHOI71 JKHU3HHU YCIIOBCKa

Xumuaeckoe 3arpsA3HCHUC

14.05.2026

https://m.edsoo.ru/00ae3£50

obopynoBanue Touka

64 1 pocta, bubmmoreka [IOK
i 17.05.2026 ’
OKPYIAIOMICH CPe/Ibl https://m.edsoo.ru/00ae4270
Ponp xumuu B periennn bubnmoreka [JOK
65 1
HKOJIOTMYECKUX MPOOIeM 20.05.2026 = https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHNE 1 | bubmumoreka [IOK
cUucTeMaTu3auus 3HaHUI 22.05.2026 = https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O6001meHue u | bubnuoreka [IOK
cUucTeMaTu3alus 3HaHUI 23.05.2026  https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O60011eHNE U bubnnorexa [HOK
68 . 1
cucTeMaTHu3alusl 3HaHuH 24.05.2026  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensectBo «lIpocBemenne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., CnagkoB C.A.,

Axunonepsoe o6mectBo «M3aarensctBo «lIpocBemienner

Hudporas nabopatopusi 1Mo OMOJIOTHH YUCHUYECKAs
Kommmiekramust
MyJibTHIATYUK:
-ITUPOBON JATIUK BIAKHOCTH
- MU POBO JATIUK OCBEIICHHOCTH
- nudpoBoi gatTuuk pH
- IU(POBOM JATUYUK TEMIIEPATYPhI UCCIEAYEMOM CPEeIbI
- IU(POBOM JATUUK TEMIIEPATYPHI OKPY>KAIOIIEH Cpebl
[udporas Buneokamepa
Hudposoit mukpockon Levenhuk Rainbow 50 L

Hab6op mns onbitoB Levenhuk Rainbow K 50

METOJAUYECKUE MATEPUAJIbBI IJIS1 YYUTEJISA

1. https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
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[Iporpammuoe obecnieuenne k mukpockony Levenhuk Rainbow 50 L
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