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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMHUU C YY4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takke TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Jyuisi (OPMHUPOBAHUS MHUPOBO33PEHMUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (hOPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKOM HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJlanTUPOBAHHBIM OTpa)kKeHHWeM 0a30BOM HAYKH XMMUU Ha ONpPEIeIEHHOM dTare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

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

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMKM OOBSICHEHUS W MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOIO OTHOIIEHWA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKESHUM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBAHHE WHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATEIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOLEro MHpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJyYEHHBIE NPU W3YYEHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJeco00pa3HOro TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEJISAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoGuis U HANpaBJIEHHOCTU AajbHEHIIero
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HAHWS B XUMHH. UMCThIE BEIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKkOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anMocBs3b KOJIMYECTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKUX COCTUHEHUI.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJ0M, MpaBWIaMH padoThl B Jabopartopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKHX (TOpEeHHE CBEYM, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioxKeHUEe TUAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BBIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJGHWE W  ONHMCAHME  PE3yJbTaTOB  IMPOBEACHUA  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. HaxoxxneHuwe kuciopojna B mpupone, (pusmMueckue M XUMHUECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoaa.

TernoBoit 3hdEeKT XMMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnueckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus (MoXkapa), O3HAKOMJICHHME C O0Opa3llaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJEeIOBaHUE O0pa3lloB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. M. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKAsl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IMEPHONA H
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKHUX  DIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA M0 ero noyioxeHuro B [lepuoanyeckoit cucreme . . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. . M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiiu pas3ioKeHHs, COSTUHEHNUS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusuka: marepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

IIepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /J1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPHUOJIOB, KM, KaldblUs W HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHMMHUUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIoBOMY 3(deKkTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUUYECKUE
YpaBHEHHS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpaBHEHUNU



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUSI PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISMHU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3nueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMeHeHNe. KauecTBeHHAs peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUE OKPYKAIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiictBa. AncopOius. KpyrosopoT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJIUMaTa, MapHUKOBBINA
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKHUpaX, OeNkax, yriieBojgax — U X
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mpupojge. OOuiue mnpeacraBieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, H3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMH a3oTra, (ochopa M HX COETMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKAHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJydeHHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM W3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTajindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  peli€Tka.  DJIEKTPOXUMHUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocOOBI 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, JIOPATIOMUHUIA,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B TIpupojic. Pusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa WOHBI: MarHus, KajbllMs, AJIIOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB T'MAPOKCHIA ATIFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3yueHHe oOpaslloB MaTepuajioB (CTEKJO, CIUIABbI METAJIJIOB, MOJIUMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

dusuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEUIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KpUCTAILINYECKAas
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPAaMMbl OCHOBHOTO OOIIETrO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBWJIaMd W HOPMaMH TIIOBEICHUS M CIOCOOCTBYIOT IMpoIieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBSA3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATEIbCKOW KYyJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CamMOOOpa30BaHUIO, TMPOCKTHOM W  HUCCIEI0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KU3HH, OCO3HAHME MOCIEACTBHHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YyUYEHHIO TPodeccuil U TpyJla pa3imyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHUS 00pa3oBaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYpPhI, OCO3HAHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAHUM M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4EOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JPYTHMU TOHSATHSAMH), WCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, HCIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUK MOJIEIbHBIC TTPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KauyeCTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 Pe3yJsbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TTOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE MPUMEHATh pa3iuyHble METOAbl M 3alpOChl NPHU MOUCKE U 0TOOpe
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B Tpolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Jauaiora W (Wih) IUCKYCCHUU) IO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO IKCIEpHMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIMX TPoOJieM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AHAJIM3UPOBATh KOHTEKCTHI, MTpeijiaraéMble B YCIOBUU 3aJaHH.

IMPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crneruduueckue IS IpeAMETHONM o0nactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAMHEHUSA, PEAKLIHH PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PAacTBOP, MAccoBas JOJs1 BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAass W WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoauueckass cucteMa XumMudeckux »dyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEeMEHTa 1o (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IleHHe, CHUCTEMaTU3alnI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICJACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IpaBUjaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy Ilepruoandeckoil cuCTeMbl XMMHYECKHX DSJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTUKAMH  CTPOCHHUSI  aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpenesieHie UX IO DJEKTPOHHBIM  CIIOSIM), OOBSACHATH OOILIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIME U CIEIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyie
COEIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO M XUMHYeECKHE peaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

INOYPOUYHOE INVIAHUPOBAHUE
8 a, 0 KIACC yuwutennb bypsikosa E. B.

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
Tema ypoka Koutrpon  Ipaktm [ ¢akr  uudp
n/n Bcero  bHbBIE yeckue U3YYeHUs o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypchl
1 [Ipeamet xumuu. Posib XuMuuM B KU3HU 1 8a-01.09 bubnunoreka LIOK
yenoBeka. Tena u BelecTa 86-01.09 https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TTO3HAHKS B XUMUU 1 82-04.09 bubmorexa HOK
A 86-02.09 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 1 8a-08.09 bubnnorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 86-08.09 https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
8a-11.09
Yucrele BemecTBa u cMech. CriocoObl bu6mmoteka IIOK
4 . 1 86-09.09
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 8a-15.09
5 «Pa3nenenue cmeceii (Ha mpumepe 1 86-15.09 bubmorexa [JOK
a . PHUMEp ' https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
8a-18.09 Eu6 [IOK
nonImoTexa
6 A 1 86-16.09
TOMBI M MOTICIYIIH https://m.edsoo.ru/ff0d2a6c
8a-22.09
XuMHu4decKue 3J1eMEHTHI. 3HaK! bubmuoreka [{OK
7 1 86-22.09
(CMMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 8a-25.09 bubnuotexa [JOK



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
https://m.edsoo.ru/ff0d2be8

86-23.09 https://m.edsoo.ru/ff0d2a6¢
8a-29.09 Eu6 LIOK
HOIHOTEKA
9 ATOMHO-MOJIEKYIISIDHOE YUCHUE 86-29.09
yip i https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. 8a-02.10 Eu6 LIOK
HOIHOTEKA
10 Xumunueckas popmyiaa. BanentHocts 86-30.10
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHUYECKUX JIEMEHTOB
8a-06.10
11 OTHOcHTENbHAS aTOMHAs Macca. 86-06.10 bubnuoreka [{OK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUuMHUYECKOTO 8a-09.10 bu6nmorexa LIOK
DJIEMEHTA B COCTMHECHUH 86-07.10 https://m.edsoo.ru/ff0d350c
13 KoimuectBo Bemecrsa. MoJib. 8a-13.10 bu6nmorexa LIOK
MognsipHas macca 86-13.10 https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBICHUS. 8a-16.10 bubmuoreka [IOK
XuMHUecKas peakius 86-14.10 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBHs IPOTEKaHUS 8a-20.10 bubmuoteka [IOK
XUMUYECKHUX PEaKLUn 86-20.10 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. 8a-23.10 bubnmnorexa [JOK
XHUMHUUYECKUE YPAaBHEHUS 86-2110 https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoandecTBa, MacChl 2 yeTBepTh
17 BEIIECTBA 10 YPABHEHUAM XUMHUUYECKUX 8a-06.11 bubmorexa LIOK
. P ' https://m.edso0o.ru/ff0d5708
peakuumn 86-10.11
Knaccudukanus XuMHUuecKuX peakuui 8a-10.11
18 (coeTMHEHUS, PA3IIOKCHHUS 86-11.11 bubmorexa LIOK
P ’ ' https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
19 M. B. JIoMOHOCOB — Yy4EHBII- 8a-13.11 bub6muorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHIMKIoneaucT. O0o0IEeHne U 86-17.11 https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUI
20 KonTtponsnast padora Nel mo reme 8a-17.11 bubnmnoreka HOK
«BellecTBa 1 XUMHYECKHUE PEAKLIANY 86-18.11 https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kuciaopon — sneMeHT u 8a-20.11 bubmmorexa [IOK
X, PO 86-24.11 https://m.edsoo.ru/ff0d448e
npocrtoe BeniecTBo. O30H
du3nyecKrue U XUMUYECKHE CBOMCTBA 8a-24.11
22 KHCJIOpOJia (peaKIuu OKUCICHUS 86-25.11 bubmmorexa [JOK
poAa (peartt ’ ' https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mosTydeH st KHCI0poa B 8a-27.11
23 71a00paTOPUH U MIPOMBIIIICHHOCTH 86-01.12 bubmorexa [IOK
paTop p ' ' https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TennoBoit 3¢ ekt XuMuIecKoi
8a-01.12
24 peaKkIuu, MOHSITHE O 86.02.12 bubnmnorexa [JOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormumBo (HedTh, yroiab U METaH).
25 3ar 5[3H€I§I/I€ql;03 . a, Croco0bl iro 8a-04.12 brbmmorexa [IOK
P Ayxa, 86-08.12 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTuyeckas padora Ne 3 o Teme 8a-08.12
26 «Ilonmydenre u coOMpaHue KUCIOpOaa 86-09.12 bubmorexa LIOK
i N p posa, ’ https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe 8a-11.12 bubnuotexa [JOK
BelecTBo. HaxoxaeHnue B npupojae 86-15.12 https://m.edsoo.ru/ff0d4dd0
08 duznyeckne 1 XUMAYECKHEe CBOMCTBA 8a-15.12 bubmuoreka [{OK
Bojopoa. [I[pumenenue Bogopoaa 86-16.12 https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KUCIIOTAX U COJISIX 8a-18.12 bubmuoreka [{OK



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0

86-22.12 https://m.edsoo.ru/ff0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B 8a3-22.12 bubmuorexa [IOK
naboparopuu 86-23.12 https://m.edsoo.ru/ff0d4ddo
[TpaxTuueckas padota Ne 4 o Teme

31 «[lonmydenne u coOupanue BoI0Opoaa 8a-2>.12 bubmorexa LOK

i N p AOPOAR, 86-29.12 https://m.edsoo.ru/ff0d4f42
M3Y4YEHUE €TI0 CBOUCTBY»
8a-29.12
MonsipHblii 006EM Ta30B. 3aKOH ° bubnuorexa [IOK

32 86-30.12
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0b€Ma, KOIU4YeCTBa 3 yeTBeEpTHL

33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 8a-12.01 bubmorexa HOK

B i Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELLECTBA WK 00BEMY 86-12.01
Boruucienust 00bEMOB ra3oB 1o

34 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 8a-15.01 bubmmorexa [IOK
yp . peakt . 86-13.01 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B

35 Pusnyecknue 1 XMMUYECKUE CBOMCTBA 8a-19.01 bubmuoreka [IOK
BOJBI 86-19.01 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 8a-22.01 bubmuoreka [IOK
WHJUKATOpax 86-20.01 https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacbllieHHbIe

37 u HI:?HaCI)IpeHHBIIe) acCTBOPBI NECCOB&?I 8a-26.01 bubmmorexa [TOK

H PACTBOPHL- 86-26.01 https://m.eds00.ru/ff0d5b40
JIOJISI BEIIIECTBA B PacTBOpE
[IpakTuueckas padora Ne 5 o reme 82-29.01
a-29.

38 «IIpuroToBiieHHE PACTBOPOB C 8627 01 bubnmoreka [JOK
orpeeIEHHON MacCOBOM JT0JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTtponbHas padora Ne2 o reme 8a-02.02 bu6muoreka [JOK
«Kucnopox. Bogopox. Bona» 86-02.02 https://m.edsoo.ru/ff0d6342
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40 Oxkcuppl: cocTaB, KacCU(UKAIINS, 8a-05.02 bu6nunoreka LIOK
HOMEHKJIaTypa 86-03.02 https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 82-09.02 bubamorexa LIOK

’ P 86-09.02 https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, 8a3-12.02 bubmuorexa [IOK
HOMEHKJIaTypa 86-10.02 https://m.edsoo.ru/ff0d67ca

43 [TosrydueHne U XUMHUYECKUE CBOKCTBA 8a-16.02 Bbu6mmoteka [JOK
OCHOBaHUMI 86-16.02 https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukanus, 8a-19.02 bu6nunorexa LIOK
HOMEHKJIaTypa 86-17.02 https://m.edsoo.ru/ff0dfee2

45 [TomyueHnue U XUMHUYECKUE CBOWCTBA 8a-26.02 bubnuoreka [IOK
KHCJIOT 86-24.02 https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOéLlf o )eHI/I}I XI/IMI/I‘{ZEKI/IG 8a-02.03 brbmmorexa [TOK

. i ’ 86-02.03 https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue

47 DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME 8a-05.03 bubmmoreka HOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 86-03.03 https://m.edsoo.ru/00ad9b7c
COCITMHEHUN»

48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH 8a-09.03 bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUIN 86-09.03 https://m.edsoo.ru/00ad9a50

8a-12.03 bubnunorexa LIOK

49 O06o00meHre U cucTeMaTu3alus 3HAaHUN

B t 86-10.03 https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX 82-16.03 bubmmorexa [JOK
. P 86-16.03 https://m.edsoo.ru/00ad9ela
COCMHEHUI
o1 [lepBble MOMBITKU KIACCHU(PHUKAIIN 8a-19.03 bubmuotexa [JOK
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XUMHUYECKHX 3JIeMeHTOB. [ToHsITHE O 86-17.03 https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
8a-23.03 bu6nmorexa [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX
86-23.03 https://m.edsoo.ru/00ada52c
sanemenToB /I. 1. Menaeneera
4 yeTBepTb Eu6 LIOK
nonIMoTeKa

53 IIepuonsr, O0bI, TOATPYIIIIBL 8a-26.03

PHOLEL TPY APy https://m.edsoo.ru/00ada52c
86-24.04

54 Crpoenue atomoB. COCTaB aTOMHBIX 8a-06.04 bubmmoreka [JOK
anep. N3oTonsl 86-06.04 https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI04eK

55 aToMoB 3JieMeHTOB [lepuoanueckoii 82-09.04 bubmorexa HOK

pHOA 86-07.04 https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHYECKOTO

56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B 8a-13.04 bubnuoreka [{OK
ITepuoauueckoit cucreme /. U. 86-13.04 https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa s 8a.16.04

a-16.

57 pa3BUTHSA HAyKU U npakTuku. /1. 1. 86.14.04 bubmuoreka [JOK
MenpeneeB — y4€HbIN, IIE1Aror U ' https://m.edsoo.ru/00ada96e
rpakIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB 8a-20.04 bubnuotexa [JOK

58
XUMHUYECKHUX 3JIEMEHTOB 86-20.04 https://m.edsoo.ru/00adaab8

8a-23.04 Eu6 [IOK
nOIMOoTEKA

59 Honnas xuMmuueckas CBsi3b 86-21.04

https://m.edsoo.ru/00adac34
KoBanenTHast nonsipHast XuMu4eCcKas 8a-27.04 bu6muoreka [JOK

60

CBSI3b 86-27.04 https://m.edsoo.ru/00adaab8
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61 KoBanentnas HenossipHasi XuMU4ecKas 1 8a-30.04 bubmmoreka [JOK
CBS3b 86-28.04 https://m.edsoo.ru/00adaab9
8a-04.05 bubnunoreka LIOK
62 Crenexs okHCICHuA 1 86-04.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 1 8a-07.05 bu6nmorexa [IOK
peakiuu 86-05.05 https://m.eds00.ru/00adb076
64 OKMCIIUTENN ¥ BOCCTAHOBHUTEIH 1 8a-11.05 bubamorexa LIOK
86-11.05 https://m.edsoo.ru/00adb076
65 Kontponbnas paborta Ne4 o teme 1 8a-14.05 bubnnorexa [JOK
«CTtpoenne atomMa. XUMHUUYECKasl CBS3bY 86-12.05 https://m.edsoo0.ru/00adb486
66 PesepBHblit ypok. O6o01IeHNE U 1 8a-18.05 Bbu6moteka [IOK
cHUCTeEMaTH3alusl 3HaHUH 86-18.05 https://m.edsoo.ru/00adb33c
67 Peseprublit ypok. O600IeHNE U 1 8a-21.05 bubmuoreka [IOK
cucTeMaru3anus 3HaHUN 86-19.05 https://m.edsoo.ru/00ad9ch2
o 8a-25.05
PesepBHblit ypok. O60011eHNE U bubmmnorexka HOK
68 o 1 86-25.05
cucTeMaTrn3anus 3HaHUI 26.05 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 BKVIACC yuwureab Ocrpusinnna A. B.

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 01.09.2026 bubmnoreka [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
03.09.2026 bu6mmoreka [IOK
2 I1 1 0 0
OHSITHE O METOAAaX MO3HAHMS B XUMUU https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna 08.09.2026
paboThI B 1a0OPaTOPUU U IPUEMBI bubnnoreka [JOK
3 1 0 0,5
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
10.09.2026 bu6mmoreka [JOK
4 4 . 1 0 0
MCTPIC BEIICCTRA 1 CMECH https://m.edsoo.ru/ff0d26ca
15.09.2026 bu6mmoreka [JOK
i 1
> (Cri0co0pt paspenerms cmeceii 0 0 https://m.edsoo.ru/ff0d28c8
17.09.2026 bu6mmoreka [JOK
A 1
6 TOMBLH MOJICHY IR 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 22.09.2026 bubnmnoreka [JOK
7 1 0 0
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
24.09.2026 bubmuorexa [JOK
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/Ffod2a6e
29.09.2026 bubmuorexa [JOK
A - 1
o TOMHOMOTICKYJIAPHO® yHetue 0 0 https://m.edso0.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB. 1 0 0 01.10.2026 bubnmoreka [JOK
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Xumnueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHYECKHX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCHUTEIbHAA aTOMHAs Macca.

06.10.2026

bu6mmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B 08.10.2026 bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. Mossipaast 13.10.2026 bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 15.10.2026 bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBusi NIpOTEKaHUs 20.10.2026 bubnnorexa [HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. 22.10.2026 bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brranciienus kommaecTBa, MacChl BEIIECTBA 05.11.2026 bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUI https://m.edso0.ru/ff0d5708
Knaccugukaius XuMHUUecKuX peakuui 10.11.2026
18 (coenMHEHUs, PA3N0KEHUS, 3aMEIICHHUS bubmmorexa [OK
A P ’ B ’ https://m.edsoo.ru/ffod3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN- 12.11.2026
19 sHIMKIoneaucT. O6o0IeHue u bubnuorexa LIOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alMsl 3HAaHUH
20 KonTponbhas pabota no reme «Bemiectsa u 17.11.2026 bubnuorexa [IOK
XUMHYECKHE PEAKIINH https://m.edso0.ru/ff0d4290
Bo3nyx — cmecs razos. CocTaB Bo3ayxa. 19.11.2026
bubmuorexa [JOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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Du3nyecKue 1 XUMAYECKUE CBOMCTBA 24.11.2026
22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmoreia LOK
pod B > TOPEHHE): https://m.edsoo.ru/ff0d4614
[TonsiTre 00 okcUaax
Crioco6bI mostydeHust KHCI0poa B 26.11.2026
23 1a60paTOpUU U MPOMBIIUICHHOCTH bubmorexa [IOK
PATOPHIH TIp ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKT XUMUIECKON peaKInu, 01.12.2026
24 MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUU bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TomnuBo (He(dTh, Yroiab U METaH). 03.12.2026
25 3arpsi3HEHUE BO3yXa, CIIOCOOBI €T0 bubmorexa [JOK
P R, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o Teme 08.12.2026
26 «Ilonmydenne u coOupaHue KUCiIopoaa bubmorexa [JOK
v . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)

97 Bonopoa — sneMeHT u npocToe BEMIECTBO. 10.12.2026 bubnuoteka [JOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
du3nyecKrue 1 XMMUYECKHUe CBOMCTBA 15.12.2026 bubmuorexa [JOK

28
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [ToHsITHE O KUCIOTAX U COJIAX 17.12.2026 bubmorexa [JOK

https://m.edso0.ru/ff0d50d2

30 Crioco0bI oTy4eHus BOA0POia B 22.12.2026 bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme 24.12.2026

31 «[Tony4yenue u cobupanue Bogopoa bubmorexa HOK

i . P AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
29.12.2026 b K
32 MounsipHblii 00bEM Ta30B. 3aKOH ABOTaIpo nommorexa [O

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

12.01.2027

33 rasa o ero u3BECTHOMY KOJIUYECTB bubmoreia LOK
N Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00bEMY
Brraucnenust 00bEMOB ra3oB 10 YpaBHEHHIO 14.01.2027
34 €aKIMU Ha OCHOBE 3aKOHA 0ObEMHBIX bubmoreia LOK
p 4 https://m.eds00.ru/ff0d5708
OTHOILIEHU! Ta30B
35 dusHyYecKrue ¥ XUMHUYECKHE CBOMCTBA BOJIBI 19.01.2027 bubmorexa HOK
s https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsarue 00 21.01.2027 bubmuorexa [JOK
36
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackiieHHbie n 26.01.2027
37 HEHACBHIIIEHHbIE PacTBOPHI. MaccoBas 101 bubmorexa HOK
o P P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTiueckast pabota Ne 5 o teme 28.01.2027
38 «IpurorosiieHHE PaCTBOPOB C bubnnoreka [JOK
onpencnEéHHON MacCOBOU J10IEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponsHnas pabora Ne2 no teme 02.02.2027 bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccudUKaIus, 04.02.2027 bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyuyeHue u XMMUYECKHE CBOMCTBA 09.02.2027
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, 11.02.2027 bubmmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosryueHne n XuMHUYECKUE CBOKCTBA 16.02.2027 bub6nuorexa [IOK

OCHOBaHUU

https://m.edsoo.ru/ff0d67ca
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Kucnotsi: cocras, kiaccuduxanus,

18.02.2027

bubmuoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHre U XUMHUECKUE CBOMCTBA KUCIIOT 23.02.2027 bubmmorexa [JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CocoObI 25.02.2027 bubmmnoreka [IOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue 02.03.2027
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCMHEHU I
48 I'enernueckas CBA3b MEXKIY KilacCaMHu 04.03.2027 bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
09.03.2027 bu6mmorexa [IOK
49 O06o011eHre U cucTeMaTu3alus 3HaHu|
B t https://m.edsoo.ru/00ad9ch2
50 KonrtponbHas padora no reme "OCHOBHBIE 11.03.2027 bubnmoreka [IOK
KJIaCChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[IepBbie MONBITKY KIIaCCU(PUKALUU 16.03.2027
51 XUMHYECKHX 31eMEHTOB. [ToHsiTHE O Tpymmax bubmorexa HOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX JIEMEHTOB
ITepronnuecknii 3akoH u [lepuoanueckas 18.03.2027
52 cucTeMa XMMU4ecKux aeMenToB J1. 1 bubmmorexa [JOK
Y https://m.edsoo.ru/00ada52c
Menneneena
53 enMOMEL FOVIITEL TOXFOVIIEL 23.03.2027 bubnmnoreka [JOK
PHOZEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. 25.03.2027 bubnmoreka [JOK
N3oTtonbl https://m.edsoo.ru/00ada342
55 CrtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB 06.04.2027 bubnnorexa [JOK

anemMeHToB [lepuoanueckoii cucrems! 1. U.

https://m.edsoo.ru/00ada6bc
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Mennenecena

XapakTepucThKa XUMHUYECKOT0 3JIEMEHTA 10 08.04.2027
56 €ro moJIoxkeHuIo B Ilepuogudeckoii cucreme bubmmorexa [IOK
PHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s 13.04.2027
pa3BUTHS HAYKU U nipakTuku. [. 1. bubnnoreka [HOK
57 .
MenneneeB — y4€HbIH, ITE1aror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBurblii ypok. O0001I€HIE U 15.04.2027
58 CI/ICTEM&TI/ISZP us 3HaHul / Beepoccuiickas bubnmorexa LOK
1 p https://m.edsoo.ru/00adb33c
poBepoYHas pabora
KonTponpHas padora o teme «CtpoeHue 20.04.2027
59 aroMa. XuMuyeckas cBs3b» / Becepoccuiickas bubnmorexa LHOK
’ p https://m.edsoo.ru/00adb486
poBepoYHas pabora
DNEeKTPOOTPULIATEIbHOCTh AaTOMOB 22.04.2027 bubnuoreka [IOK
60
XUMHAYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xuMu4eckas CBA3b 27.04.2027 bubmorexa [IOK
https://m.edsoo.ru/00adac34
62 KoBasneHTHAs MOJISIPHAS XUMAYECKAS CBA3h 29.04.2027 bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHAS HENONSIPHASI XUMHAYECKAS CBS3b 04.05.2027 bubmmorexa LHOK
p https://m.edsoo.ru/00adaab8
64 o —— 06.05.2027 buoOmmoreka HOK
https://m.edsoo.ru/00adae28
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 11.05.2027 bu6mmorexa [IOK
65
peakuuu https://m.edso0.ru/00adb076
13.05.2027 bu6mmoreka [IOK
66 OKUCIUTEIN U BOCCTAHOBUTEIN

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

PesepBHeiit ypok. O600IICHHE 1 18.05.2027
67 cucTeMaTtu3alus 3HaHui 1mo TeMe «CTpoeHue 1 0 0 bubmmorexa [JOK
1 p https://m.edso00.ru/00ad9ch2
aToMa. XMMHYECKast CBSI3b)»
PesepBublit ypok. O6o0mIeHNE U 20.05.2027 bubnunoreka [HOK
68 . 1 0 0
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 6 4
[TPOT'PAMME
8 I' KITACC yuureab Ocrpusinnna A. B.
No KoanuectBo yacos JJIeKTPOHHBIE
- Jara uudpoBbie
n/n  Tema ypoka Bcero  Konrpoabubie IIpakrunuyeckue
U3y4eHusi  oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 0 0 01.09.2026 bubnuoreka [IOK
yejoBeKka. Tena U BelecTBa https://m.edsoo.ru/ff0d210c
02.09.2026 bu6mmoreka [IOK
2 ITonsiTHe 0 MeETONAX MO3HAHUSA B XUMUH 1 0 0 httos://m.edsoo.ru/ffod227e
[Tpaktnueckas padora Ne 1 «IIpaBuna 08.09.2026
paboThI B 1a00paTOpUU U MPUEMBI bubnnorexka [JOK
3 1 0 0,5
oOpaiteHus ¢ 1adopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
09.09.2026 bubmuorexa [JOK
4 *IHCTHIE BOIMECTRA 7 CMECH. 1 0 0 https://m.edsoo.ru/ff0d26ca
. 15.09.2026 bubmuorexa [JOK
° Criocobet pasaenerms cueceit 1 0 0 https://m.edsoo.ru/ff0d28c8
16.09.2026
6 ATOMBI U MOJIEKYJTBI 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c
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7 XUMHUYECKHUE JIEMEHTBI. 3HAKU (CUMBOJIBI) 22.09.2026 bubnmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpoCTHIE M CIIOKHBIE BELIECTBA 23.09.2026 bubmiorexa LIOK
p t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MONEKVISDHOE VIeHHe 29.09.2026 bubnmoreka [JOK
YHAPHOE Y4 https://m.eds00.ru/f0d2d50
3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB. 30.09.2026
10 Xumnueckast popmyna. BaneHTHOCTh aTOMOB bubnuorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. 06.10.2026 bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XUMHUYECKOTO dJIEMEHTA B 07.10.2026 bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. Mossipaast 13.10.2026 bubnuorexa [JOK
Macca https://m.edso0.ru/ff0d5230
14 duznyeckne 1 XUMUYECKHE SBICHUS. 14.10.2026 bubmuorexa [JOK
XuMHU4YecKask peakus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBHs NPOTEKAHUS 20.10.2026 bubnuoreka [IOK
XAMHUYECKUX PEaKU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MAcChl BEILIECTB. 21.10.2026 bubnnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
17 Brrancnenus komdecTBa, MacChl BEIIECTBA 10.11.2026 bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEAKIUI https://m.edso0.ru/ff0d5708
Knaccudukanus XuMu4eckux peakuun 11.11.2026
18 (coenMHEHUs, PA3N0KECHUS, 3aMEIIICHUS bubmmorexa LIOK
A P > SaMetiemt, https://m.edso0.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN- 17.11.2026 bubnmoreka [IOK

sHIMKIoneauct. O6o0LEeHue u

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

cUCTeMaTHU3anus 3HaHUN

20 KoHnTtposbHas padota mo teme «BerecTBa u 18.11.2026 bubmuorexa [JOK
XAMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razon. CoctaB Bo3ayxa. 24.11.2026
21 Kucnopoa — snemMeHT ¥ mMpocToe BEIIEeCTBO bubmmorexa [JOK
poA P - ’ https://m.edsoo.ru/ff0d448e
O3o0H
®du3nvecKue U XMMUYECKUE CBOMCTBA 25.11.2026
22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmorexa LHOK
poAa {peait > 1P ' https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcumax
Crioco0bI mosrydeH s KHCI0poa B 01.12.2026
23 71a00paTOPUH U MIPOMBIIIICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3pPeKkT XUMUIECKON peaKInu, 02.12.2026
24 MOHATHE O TEPMOXHUMHYECKOM YPaBHCHHUH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
TomnuBo (HeTh, YTroab U METaH). 08.12.2026
25 3ar 513H61§1/1e(11;o3 . a, CTI0COOBI iro bubmmorexa [TOK
P AYXE, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme 09.12.2026
26 «Ilonmydenne u coOupaHue KUCIopoaa bubmorexa HOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
97 Bonopoa — sneMeHT u mpocToe BEMIECTBO. 15.12.2026 bubnuotexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4ddo
78 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA 16.12.2026 bubnmoreka [JOK
Bojopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
22.12.2026 bubmuorexa [JOK
29 IToHsiTHE O KUCIIOTAX U COJISIX

https://m.edsoo.ru/ff0d50d2
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30 Crioco0bI osTyueHust BO0POia B 23.12.2026 bubmumoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTudeckas padora Ne 4 o Teme 29.12.2026

31 «ITonyuenne U coOupaHue BOIOPOIa bubmorexa LHOK

i oup AOPOA3, https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €TI0 CBOUCTBY»
30.12.2026 bu6mmoreka [IOK
32 MonspHblii 00bEM ra30B. 3aK0H ABOraapo
P AP https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIHYECTBA BEIECTBA 12.01.2027
33 rasa 1o €ro u3BeCTHOMY KOJIMYECTB bubmorexa LIOK
. Y y https://m.edsoo.ru/ff0d55a0
BELIECTBA WU 00BbEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO 13.01.2027

34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa [IOK
peakh i https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ira30B

35 du3nyecknue U XUMHUECKHE CBOMCTBA BOJIBI 19.01.2027 bubmorexa LIOK

g https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [TonsTe 06 20.01.2027 bubnuotexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe U 26.01.2027

37 HEHACKIIIICHHBIC PaCTBOPHL. MaccoBas oI bubmmorexa [TOK

PacTBOPEL. https://m.edsoo.ru/ff0d5b40
BEILIECTBA B paCTBOPE
[IpakTrueckas padota Ne 5 o Teme 27.01.2027

38 «ITpuroroBiieHnue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNEeHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 Kontponbnas padota No2 o teme 02.02.2027 bubnmnoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KacCupUKAIINS, 03.02.2027 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TomydyeHnue 1 XMMHYECKHE CBOMCTBA 09.02.2027
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa [IOK
’ P https://m.eds00.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Kiaccuduxams, 10.02.2027 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydyeHue U XUMHYECKUE CBOMCTBA 16.02.2027 bubmuorexa [JOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, 17.02.2027 bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyuenue u XMMHYECKHE CBOMCTBA KMCIIOT 23.02.2027 bubmorexa HOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI 24.02.2027 bubnuorexa [JOK
MOJTYyYEHHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Tpaktuyeckas padora Ne 6. Peenue 02.03.2027
47 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 ['eneTrueckas cB3b MEXY KilacCaMu 03.03.2027 bu6mmoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
09.03.2027 bu6mmoreka [JOK
49 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
- . https://m.edsoo.ru/00ad9ch?2
50 KonTtponbHas padora no teme "OcHOBHbBIE 10.03.2027 bubnmoreka [IOK
KJIACChl HEOPraHUYECKUX COETMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBble MOMBITKU KJIAaCCU(PUKAUU 16.03.2027
51 XUMHYECKHX dIeMeHTOB. [loHsaTHE 0 TpymImax bubmiorexa HOK
' pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMCHTOB
59 [Tepuonnueckuii 3akoH u [lepronnueckas 17.03.2027 bubmmoreka [JOK

crucTemMa XuMudeckux anemeHToB /1. U.

https://m.edsoo.ru/00ada52¢
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Mennenecena

53 e i R 23.03.2027 bu6mmoreka [IOK
PHOZEL, TPYHIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX SIJIEP. 24.03.2027 bubnnoreka [HOK
H3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB 06.04.2027
55 sneMeHTOB Ilepuoanueckoii cucremsr [1. 1 bubmorexa [JOK
pHOA o https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA 110 07.04.2027
56 ero noyioxkeHuro B [lepuoaudeckoit cucreme bubmorexa LHOK
pHoa https://m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3HaueHne HepI/IOIII/I‘IeCKOI‘O 3aK0Ha JJId 13.04.2027
57 pa3BuTus HayKu U npaktuku. . 1. bubnnorexa [JOK
MeHieneeB — y4€HbIi, IEAAror U https://m.edsoo.ru/00ada96e
rpakIaHUH
Peseprubiit ypok. O60011eHIE U 14.04.2027
58 crucrtemaTu3anus 3Hanui / Beepoccniickas bubmorexa [JOK
P https://m.edsoo.ru/00adb33c
poBepoyHas paborta
Kontponsnas padora no reme «CtpoeHue 20.04.2027
59 aroMa. XuMU4ecKas cBsI3b» / Becepoccuniickast bubmorexa HOK
’ p https://m.edsoo.ru/00adb486
poBepoyHas paborta
50 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 21.04.2027 bubnuorexa [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HonHas XUMUYECKas CBSI3b 27.04.2027 bubmorexa HOK
https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nmonsipHasi XMUMHYECKast CBS3b 28.04.2027 bubmoreia HOK
P https://m.edsoo.ru/00adaab8
63 KoBanentnas HenosisipHasi XMMUYECKast CBSI3b 04.05.2027 bubnmoreka [JOK
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https://m.edsoo.ru/00adaab8

64 CrereHE OKHCICHIS 1 05.05.2027 bubnmoreka [JOK
https://m.edsoo.ru/00adae28
65 OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE 1 11.05.2027 bubnmoreka [JOK
peakuu https://m.edso0.ru/00adb076
66 OKUCIUTENN U BOCCTAHOBUTEIU 1 12.05.2027 buGnnorexa [IOK
https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O000IICHHE 1 18.05.2027
67 cucTeMaTu3anys 3HaHui mo reMe «CTpoeHue 1 bubnmorexa LHOK
1t p https://m.edsoo.ru/00ad9cb?2
aroMa. XUMUYECKas CBI3b»
68 Peseprublit ypok. O600mIeHNE U 1 19.05.2027 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[MTPOI'PAMME
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9 KJIACC yuureas bypsikosa E. B.

KoumnuectBo yacos Hdara DJIEeKTPOHHBIE
Ne Koutpoasn IpakTnyec  M3y4YeHH = dakr. uudgposbie
Tema ypoka
n/n Bcero HbIE Kue | o0pa3oBaTe/ibHbIE
padoThI padoThI IIaH pecypcsl
[Iepnonnueckuit 3aKoH. 9a-04.09
bubmunorexa [JOK
[Iepnoanueckas cucrema 96-02.09
1 1 https://m.edsoo.ru/00adb
XUMH4YECKHX 31eMeHToB /l. U. 98-01.09 506
MenneneeBa 9r-01.09 -
9a-07.09
3aKOHOMEPHOCTU B U3MEHEHUU 96-04.09 bubnuorexa [JOK
2 CBOMCTB XUMHUYECKHX AJICMCHTOB 1 96.02 .09 https://m.edsoo.ru/00adb
MEPBBIX TPEX NMEPUOIOB 9r-04 '09 6b6
9a-11.09 Bu6 110K
nonnoTeKa
Knaccudukanusa u HomeHkKIIaTypa 96-09.09
3 ¢ P 1 https://m.edsoo.ru/00adb
HEOpPraHMYECCKUX BEIICCTB 98-08.09 762
9r-08.09 —
9a-14.09 Bu6 110K
nonnoTexa
Buapl XUMHUYECKON CBSI3U U THIIBI 96-11.09
4 g . 1 https://m.edsoo.ru/00adb
KPUCTAIIINIECKUX PEHIETOK 98-09.09 ac6
9r-11.09 —
9a-18.09
KonTtponbhas padora Nel o treme 96-16.09
5 «IloBTOpEHue U yriydaeHue 3HaHui 1 1 98 15'09
OCHOBHBIX Pa3/iesIoB Kypca 8 Kiiacca» 9r-15.09
Knaccudukanus XuMruaeckux 9a-21.09 bubmorexa HOK
6 . 1 96-18.09 https://m.edsoo.ru/00adb
peakuuii Mo pa3auyHbIM NMPU3HAKAM 96-16.09 ch0
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https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

9r-18.09

. 9a-25.09
[ToHsATHE O CKOPOCTH XUMHYECKOM 96.23.09 bubnmoreka [JOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 98 22'09 https://m.edsoo.ru/00adb
' e9a
TeTEPOreHHBIX PEAKIIHIX 9r-22.09 €va
[ToHsiTHE O XUMUYECKOM PaBHOBECHH. 9a-28.09
@akTOopBbl, BIUSIOLIAE HA CKOPOCTh 96-25.09 bubmorexa LOK
8 PPl B P ' https://m.edsoo.ru/00adc
XUMHYCCKOU PECaKIIMU U ITOJ0KCHHUE 98-23.09 28¢
XUMHYECKOTO PaBHOBECHS 9r-25.09 T
9a-02.10 B OK
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 96-30.09 nosmoreka 11
9 https://m.edsoo.ru/00adc
peakuuu 98-29.09
ade
9r-29.09
. 9a-05.10
Teopus 31eKTPOIUTHUECKOIN 96.02.10 bubnuoreka [IOK
10 nuccormanui. CHILHBIE U cJIa0bIe 98 30'09 https://m.edsoo.ru/00adc
oy d68
AIEKTPOIUTHI 9r-02.10 aos
9a-09.10
96-07.10 bu6mmoreka [IOK
11 HoHHBIE ypaBHEHUS PEAKIIUI ' https://m.edsoo.ru/00add
98-06.10
448
9r-06.10
o 9a-12.10
XUMHUYECKHE CBOMCTBA KUCJIOT U 96.09.10 bu6mmorexa [IOK
12 OCHOBAHUH B CBETE MIPEACTABICHUI 98 07'10 https://m.edsoo.ru/00add
i ) 5d8
00 DIIEKTPOIIUTUIECKON JUCCOITUAIIUN 9r-09.10 205
o . 9a-16.10
XuMHU4YecKrue CBOMCTBA COJICH B CBETE 96-14.10 bubmuorexa [JOK
13 npezcTaBiIeHuit 0o 96.1 3'1 0 https://m.edsoo.ru/00add

BHCKTpOHHTquCKOﬁ JucCCoranmn

9r-13.10

8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

9a-19.10

96-16.10 bubmuorexa [JOK
14 [MoHsTHE O TUAPOIU3E COJEN ' https://m.eds00.ru/00add
98-14.10
9d4
9r-16.10
9a-23.10 Bu6 OK
O000111eHNE U CUCTEMATU3ALMS 96-21.10 nbmaorexa I
15 . https://m.edso0.ru/00add
3HAHUU 98-20.10
di2
9r-20.10
9a-06.11
[IpakTuueckas padora Ne 1. 96.23.10 bubnuorexa [IOK
16 «Perenne 3KcrepuMeHTaIbHbIX 98 21.10 https://m.edsoo.ru/00add
e bfa
anay 9r-23.10 =
2 yeTB.
KonTtponpnast padora Ne2 o reme 9a-09.11 bubmnoreka [JOK
17 «OJIEKTPOINTUYECKAs TUCCOLMALINS. 96-06.11 https://m.edsoo.ru/00add
XUMHUUYECKUE PEAKIIUU B paCTBOPAX) 98-10.11 ecO
9r-06.11
9a-13.11
OO6m1as XxapakTepuCcTHUKa rajJoreHoOB. 96-11.11 bubmmoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA IPUMEPE 96-1 1' 1 https://m.edsoo.ru/00add
oy fe2
xiopa 9r-10.11 =
9a-16.11
Xnoposogopona. CossiHast KUCIIOTa, 96.13.11 bubmuoreka [IOK
19 XUMHYECKHUE CBOMCTBA, MOJYyYCHUE, 98 17'11 https://m.edsoo.ru/00ade
' 104
MIPUMCHEHUE 9r-13.11 104
9a-20.11
[IpakTuueckas padora Ne 2 o reme 96-18.11 bubnnorexa [JOK
20 «ITomy4eHne CONTHON KUCIIOTHI, o 18.11 https://m.edsoo.ru/00ade

U3y4YeHue e€ CBONCTB»

9r-17.11

348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

9a-23.11

Breruucienus no ypaBHEHUSIM 96-20.11 bubnmoreka [JOK
21 XUMUYECKHUX PEaKLU, ECIIM OJUH U3 98 24'11 https://m.edsoo.ru/00ade
] 488
peareHToB J1aH B U30bITKE 9r-20.11 455
9a-27.11 Bu6 OK
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB 96-25.11 ubsmorexa 11
22 https://m.edsoo.ru/00ade
VIA-rpymibl 98-25.11
64a
9r-24.11
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI. 9a-30.11
N . bubmuoreka [JOK
Haxoxnenue cepbl U €€ cCOeTMHEHU I 96-27.11
23 . https://m.edsoo.ru/00ade
B IpUPOJE. XUMUYECKHE CBOMCTBA 98-01.12 64a
CEphI 9r-27.11 _
9a-04.12 B OK
CepoBoaopoj1, CTpOCHHUE, 96-02.12 nbmorera L
24 . https://m.edsoo.ru/00ade
dbuznyecKkue 1 XUMUIECKHEe CBONCTBA 98-02.12 802
9r-01.12 —
9a-07.12
Oxkcupl cepbl. CepHas KHCIIOTA, 96-04.12 bubaunoreka [JOK
25 ¢duznyeckue 1 XuMHUYECKHe CBONCTBA, 98 08.12 https://m.edsoo.ru/00ade
' a28
MIPUMEHEHNE 9r-04.12 azo
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIoc0o6a 92.11.12
. a-11.
MOJYYECHUS CEPHOM KUCIIOTBHI. 96.09.12 bubnmuotexa [JOK
26 XUMHYECKOE 3arps3HEHNE 960 9'1 5 https://m.edsoo.ru/00ade
OKPY’KaroILIel Cpeibl COeANHEHUSIMU 9r-08 '12 c8a
cepsl. Brrancrenne MaccoBoii gomm '
BBIXO0/Ia TIPOJIYKTA PEAKIIUN
97 [IpakTuueckas pabora Ne3 o reme 9a-14.12 bubnnorexka [JOK
«3y4eHne CBOMCTB CEPHOU 96-11.12 https://m.edsoo.ru/00ade



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

KHCIOTED». 98-15.12 c8a
9r-11.12
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB 9a-18.12
V A-rpynsbl. A30T, paclipocTpaHeHHE 96-16.12 bubmorexa LOK
28 DYIHIR. ’ ' https://m.edsoo.ru/00ade
B IIpupo/ie, GU3NIecKue u 98-16.12 cab
XHUMHYECKHE CBOMCTBA 9r-15.12 _
9a-21.12
AmMMuak, ero pu3ndecKue u 96.18.12 bubnuotexa [JOK
29 XUMUYECKHUE CBOWCTBA, MOTyYEHUE U o8 22'12 https://m.edsoo.ru/00adf
) 004
MIPUMEHEHUE 9r-18.12 004
9a-25.12
[TpakTuueckas padota Ne 4 o Teme 96.23.12 bu6mmoreka [IOK
30 «ITonyuyeHne aMmmuaka, U3y4yeHue ero 98 23'1 5 https://m.edsoo.ru/00adf
i ' 180
CBOMCTB» 9r-22.12 160
9a-28.12 B oK
A3oTHas KHCIOTa, € pusnueckue u 96-25.12 nosmorexa L
31 . https://m.edsoo.ru/00adf
XUMHUYECKNE CBOUCTBA 98-29.12 306
9r-25.12 T
Hcnonb30BaHre HUTPATOB U COJIEN 92-11.01
a-11.
aMMOHMS B KQUECTBE MUHEPAJIbHBIX 96-30.12 bu6mmoreka [IOK
32 yno6penuit. XuMuueckoe o 30'12 https://m.edsoo.ru/00adf
i ' 518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 9r-29.12 2lo
COCIUHECHHUSIMH a30Ta
3 yets.
®docdop. Oxcua pochopa (V) u 9a-15.01 bubGnuoreka [IOK
33 dochopHas kucnora, pusnueckue u 96-13.01 https://m.edsoo.ru/00adf
XAMHYECKHUE CBOMCTBA, IOJIyUEHUE 98-12.01 68a
9r-12.01
34 Hcnons3oBanue pochatos B 9a-18.01 bubnuorexa [IOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Ka4eCcTBE MUHEPAJIBHBIX yI0OpPEHUH. 96-15.01 https://m.edso0o.ru/00adf
3arps3HeHne IPUPOIHOM CPEIbI 98-13.01 €20
docharamu 9r-15.01
9a-22.01
Yriepoa, pacpocTpaHeHUE B 96-20.01 bubnmoreka [JOK
35 npupoje, Gu3nIecKue 1 XUMHIECKUE 98 19'01 https://m.edsoo.ru/00adf
i g d9c
CBOIiCTBa 9r-19.01 doc
Oxcunpl yriiepoaa, ux GU3NYecKue 1 9a-25.01
YT N ¢ bubmunorexa [JOK
XUMHUYECKHUE CBOUCTBA. 96-22.01
36 https://m.edsoo.ru/00adf
DKojorudyeckue npooIemsl, 98-20.01 ehe
CBsI3aHHBIE C OKcHOM yriepoaa (1V) 9r-22.01 o
9a-29.01
969701 bubmuorexa [JOK
37 VronbHas KUCII0Ta ¥ €€ CONu ' https://m.edso0.ru/00ae0
98-26.01
06c
9r-26.01
[TpakTuyeckas padora Ne 5 o teme 9a-01.02
" bubnuorexa [JOK
ITonydyeHue yriekucaoro rasa. 96-29.01
38 https://m.edsoo.ru/00ae0
KavecTBeHHast peakius Ha KapOoHaT- 98-27.01 276
noH" 9r-29.01 T
9a-05.02
[lepBonauanbHble MOHATUSA 00 96-03.02 bubnuoreka [IOK
39 OpPTaHMYECKHUX BEIIECTBAX KaK O 96.02 '02 https://m.edso0.ru/00ae0
' 54e
COCIIMHEHUSIX yriiepoaa 9r-02.02 24e
9a-08.02
96-05.02 bu6mmorekxa [IOK
40 KpeMmuuii u ero coennnenus ' https://m.edsoo.ru/00ae0
98-03.02
80a
9r-05.02
41 [TpakTrueckas pabota Ne 6. Pemenue 9a-12.02 bubnuorexa [IOK
3KCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 96-10.02 https://m.edsoo.ru/00ae0



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«Baxueime HeMeTaIbl U UX 98-09.02 bf2
COCIUHECHU S 9r-09.02
9a-15.02
Kontposbnas padota Ne3 o teme 96.12.02 bubmuorexa [JOK
42 «BaxxuHeimme HeMeTaIbl U UX 98 10'02 https://m.edsoo.ru/00ae0
e el8
COCTMHCHUS 9r-12.02 el8
OO0m1as xapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJIOB. 9a-19.02 B OK
Meramueckas CBs3b U 96-17.02 nbmorera L
43 https://m.edsoo.ru/00ael
MeTaJUIn4YeCcKasl KpUCTaJIn4YecKast 98-16.02 03e
pemérka. PU3n4YecKre CBOMCTBa 9r-16.02 -
METaJIIOB
. 9a-26.02
XuMHUYECKHE CBONCTBA METAJIIIOB. 96-19.02 bu6mmoreka [IOK
44 DIEKTPOXUMUYECKUN P 98 17. 02 https://m.edsoo.ru/00ael
i ’ 156
HaANPSDKEHUH METalIoB 9r-19.02 156
O611me cnocoObl MOTyYEHHS 93.01.03
a-01.
MetauioB. CruiaBel. Beraucnenus no 96.24.02 bubnuorexa [JOK
45 YpaBHEHUSM XUMUYECKUX PEAKIN, 98 24'02 https://m.edsoo.ru/00ael
' 156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT 9r-26.02 156
pUMecH
9a-05.03
96-26.02 bubnmoreka [JOK
46 [ToHATHE O KOPPO3UU METAILIOB ' https://m.edsoo.ru/00ael
98-02.03
278
9r-2.03
9a-12.03 Bu6 OK
96-03.03 nonuoreka L
47 [llenounbie MEeTATIIBI 96-03.03 https://m.edsoo.ru/00ael

9r-05.03

4b2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

9a-15.03

OKCHUIBI U TUAPOKCUIBI HATPUS U 96-05.03 Bubmiorexa LIOK
48 https://m.edsoo.ru/00ael
Kausd 98-09.03
4b2
9r-09.03
9a-19.03 Bu6 OK
[llenouno3eMeNnbHBIC METAJIIbI — 96-10.03 nomorexa L
49 . . https://m.edso00.ru/00ael
KaJIbIIM1 U MarHuu 98-10.03 58
9r-12.03 T
9a-22.03
96-12.03 bubmuorexa [JOK
50 Baxneime coequHEHUS KaJIbLIUI ' https://m.edsoo.ru/00ael
98-16.03
5e8
9r-16.03
9a-26. 03
51 O00011IEHNE U CUCTEMATHU3AIUS 96-17.03
3HAHUN 98-17.03
9r-19.03
9a-05.04 Bu6 OK
JKEcTKOCTh BOIBI U CIIOCOOEI €€ 96-19.03 nbmaoteka 1
52 https://m.edsoo.ru/00ael
YCTpaHECHUSA 98-23.03
886
9r-23.03
4 yeTsB.
[Ipaktrueckas padota Ne 7 mo Teme 9a-09.04 Bbubnuorexa LIOK
53 " KECTKOCTE BOALI 1 METOEI €6 96-24.03 https://m.edsoo.ru/00ael
ycTpaHeHus" 98-24.03 ae8
9r-26.03
9a-12.04 Bu6 OK
) 96-26.03 nommoTeka L]
54 AroMuHAI https://m.edsoo.ru/00ael
98-06.04

9r-06.04

c64



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

9a-16.04

AmMdoTepHbIe CBOMCTBA OKCHIA U 96-07.04 bubmorexa LIOK
55 https://m.edsoo.ru/00ael
ruIpoKcuga 98-07.04
c64
9r-09.04
9a-19.04 BuG OK
96-09.04 noauoreka I
56 XKenezo https://m.edsoo.ru/00ael
98-13.04
dsé
9r-13.04
9a-23.04 Bu6 OK
OKcubl, THAPOKCUIBI U COJIM JKEJe3a 96-14.04 nosmoreka 11
57 https://m.edsoo.ru/00ae3
(1) u xene3a (1) 98-14.04 cof
9r-16.04 —
9a-26.04
58 O06o00mIeHrne U cuCTeMaTU3aIHs 96-16.04
3HAHUM 98-20.04
9r-20.04
[Tpaktuyeckas pabora Ne 8. Pemenue 9a-30.04
bu6mmoreka [IOK
9KCIECPUMEHTAJIbHBIX 3aJ1a4 110 TEME 96-21.04
59 . https://m.edsoo.ru/00ae3
«BaxHenmme MeTaibl U UX 98-21.04 des
COCIUHECHUS» 9r-23.04 ‘__
Brprunciienus no ypaBHeHUSIM
XUMUYECKHUX PEaKLU, ECIIU OJUH U3 9a-07.05
bu6mmoreka [IOK
peareHToB JlaH B U30BITKE WIN 96-23.04
60 https://m.edsoo.ru/00ael
COAEPKUT IpUMeCH. Beruncnenus 98-27.04 750
MacCOBOH 0 BbIXOJa POAYKTA 9r-27.04 -
peakuu
O06o01IeHre U cucTeMaTU3alus 9a-14.05
61 o . 96-28.04

3HAHUH

98-28.04



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

9r-30.04

9a-17.05
Kontposbnas padora No4 o teme
. 96-30.04
62 «Baxuelnine Meraiuisl 1 UX
98-04.05
COEIMHEHUS Or-04.05
9a-21.05 Bu6 OK
BemecTBa u matepuaisl B 96-05.05 nbmmorexa L
63 . https://m.edsoo.ru/00ae3
IMOBCEIHEBHOU KU3HU YCIIOBCKA 98-05.05 50
9r-07.05 -
9a-24.05 Bu6 OK
XUMHUYECKOE 3arpsi3HEHUE 96-07.05 nosmoreka 11
64 . https://m.edsoo.ru/00ae4
OKpY>Karoleu cpeabl 98-11.05 270
9r-11.05 -
96-12.05 bu6mmoreka [IOK
Ponbs xumuu B perieHun
65 S KOTOMIECKIX IPOGEM 98-12.05 https://m.edsoo.ru/00ae4
p 9r-14.05 270
5 96-14.05 bu6nmoreka [JOK
PesepBHEbIiil ypok. O000IIIEHNE U
66 CHCTg MaTI/I3ZpI/I$[ 3HaHI/II;IH 98-18.05 https://m.edsoo.ru/00ae0
I 9r-18.05 doa
96-19.05 Bu6 OK
PesepBHblit ypok. O0001IEHNE U 98-19.05 nosmorexa I
67 . https://m.edsoo.ru/00adb
CHCTEMAaTH3alM 3HAHUU 9r-21.05 33¢
96-21.05
98-25.05 Bu6 OK
PesepBublit ypok. O60011eHMEe 1 9r-25.05 nosmorexa L
68, 69 . https://m.edsoo.ru/00ad9
cUcTeMaTHu3anus 3HaHu 96-26. 05

98-26.05

ch2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJ/IbHOM IPOTPAMMBI

8 KJIACC
Kog,
Mposepsembie NpeaMeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOW 06pa3oBaTeIbHOM Nporpammbl
nposepsemoro
OCHOBHOrO 06Lero o6pasoBaHua
pesynbrata
1 Io teme: «[lepBoHaYATBHBIC XUMHYCCKHE TIOHITHSD)
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX ITOHATHH: aTOM, MOJIEKYJIa, XMMHUYIECKUN DIIEMEHT,
MPOCTOE BEIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOMHAS W HEOTHOPONHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsI K MOJICKYJISIPHAsI Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca,
1.1 MaccoBast JOJISI XUMUYIECKOTO JIEMEHTA B COSINHEHHH, MOJIIPHBIA 00BhEM, XUMHYECKasT PeaKIIis,
KJIAaCCU(UKALNS PEaKUid: pPeaki COCOWHCHHS, PEaKIMU Pas3JIOKEHUsS, PEaKIUH 3aMCIICHHUS,
peaknuu OOMEHa, 3K30- U JHIOTEPMHUYCCKHE PEaKIUH, TEIUoBOi ekt peakiuu, pacTsop,
MaccoBasi J0JIs BelecTBa (IPOIICHTHAS KOHIICHTPAIIKs) B PACTBOPE
12 WIDTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHATHA ¥ IPUMEHSTH 3TH HOHITHS TIPU
' OTNMCAHUU BEIIECTB M UX MPEBpaIleHUN
13 UCII0JIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTABICHUS (POPMYJT BEIIESCTB M YPABHCHUN XUMH-
' YeCKUX PEaKIuii
14 pacKpBIBaTh CMBICIT 3aKOHOB COXPAaHCHHS MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
' MOJICKYJIIPHOTO YYCHUs, 3aKOHA ABOraipo
1.5 OTIPEIEIISTh BAJICHTHOCTH ATOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHHUIX
16 KJIACCU(PHUIUPOBATh XUMUICCKUE PEAKIUH (IO YHUCITYy M COCTaBYy yYacTBYIONIMX B PEAKIHH Be-
' IECTB, N0 TEMIOBOMY P heKTy)
1.7 BEIYHCIISITE OTHOCHTENEHYIO MOJICKYISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB
1.8 BBIYUCIISITh MACCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTA 10 POPMYJIe COCTHHCHHUS,
1.9 BBIYHCIIITH MACCOBYIO JTOJIO BEMIECTBA B PACTBOPE
110 NPUMEHSATh  ©CTCCTBCHHOHAYYHBIC  METOIbI  TO3HAHWUS —  HAOMIOJACHHE, H3MEpEHHE,
' MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHBIN U MBICJICHHBII)
2 Io Teme: «BakHeHIINE MPEACTABUTEN HEOPTAHIMUECKHUX BEIICCTBY
2.1 PACKPBIBATH CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHII: OKCH/], KHCIIOTA, OCHOBAHHUE, COJIb
2.2 OTIPEISISITh MPUHAICKHOCTD BEMIECTB K ONPEACIEHHOMY KJIACCY COSTHMHEHUI 1O (hopMyIam
2.3 KJIACCH(HUIIUPOBATH HEOPTaHIMUECKIE BEIIECTBA
XapaKTepH30BaTh (OMUCHIBATh) OONIHME XUMUYECKHAE CBOMCTBA BEINECTB PA3JIMYHBIX KIIACCOB,
2.4 MIOJTBEPIKAasl OMMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMUIECKIX
peaxkuui
2.5 IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAYECTBEHHOTO COCTAaBa, BO3MOKHOCTH




Kog,

MpoBepsemble NpeaMeTHble pe3ynbTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTeibHOI Nporpammbl

nposepAemoro
OCHOBHOrO 06Liero o6pasoBaHus
pesynbrata
MPOTEKaHMsI XUMUUYECKUX MPEBPAIICHUI B Pa3IUYHBIX YCIOBHIX
CIIEZIOBATh TPaBHJIaM IIOJB30BAHUS XMMHUYECKOH MOCYNOH W Ja0OpaTOpHBIM O0OpYIOBAHUEM,
a TaKKe MpaBmIaM OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIMSIMU 10 BBITIOTHEHHIO
1a00paTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHHIO U COOMpPaHUIO0 Ta3000pa3HBIX BEIIECTB
2.6 (Bomopozia ¥ KHCIIOpOJa), IPUTOTOBJIEHHIO PACTBOPOB C OMpPEeIEHHOW MaccOBOW Hoiel pac-
TBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH W TPOBOMUTH  XHMHUYECKHE  OKCIIEPUMEHTHI
[0 PACMO3HABAHHWIO PACTBOPOB INENOYSH W KHUCIOT C TIOMOIIBI0 WHIUKATOpOB (JIAKMYC,
(eHONPTANICHH, METIIIOPAHXK U APYTHE)
2.7 MIPOBOJIUTH PACYETHI TTO0 YPABHEHHIO XUMHUYECKOW PEeaKIin
ITo teme: «llepuommueckuii 3akoH u Ilepuoanueckast cucreMa XUMHUYecKUX 3neMeHToB JI. .
3 MenpeneeBa. CTpoeHHe aTOMOB. XHUMHYECKash CBs3b. OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIC
peaKIum)
PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX ITOHATHH: SIIPO aToMa, SJICKTPOHHEIM CIIOW aTtoMa,
3.1 aTOMHasi opOUTallb, paJlyC aroMma, XMMUYecKasl CBS3b, MOJSPHAs U HEMOJIAPHAS KOBAJCHTHAas
CBSI3b, DJIEKTPOOTPHUIIATEIHHOCTh, HOHHAS CBS3b, HOH, KATHOH, aHUOH, CTETICHb OKHCIICHHS
3.2 KJIACCU(PHIIMPOBATH XUMHYECKUE JICMECHTBI
OMHCHIBAaTh W XapakTepu3oBaTh TaOMU4Hyr (opmy [lepronndyeckoil cHCTEMBl XMMHUYECKHX
3.3 3JIEMEHTOB: pa3JiMyaTh MMOHITHS «TJIaBHAs MOArpymma (Arpynmna)» u «modounas noarpymnmna (b-
TPYINa)», «MaJIbIe» U «OOIBIINE) TIEPHOIBI
packpeiBaTh cMbich [lepuonnyeckoro 3akona J[.M. MenneneeBa: 1eMOHCTpUPOBATh TOHUMAaHUE
3.4 MEPUOANIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT WX mosiokeHus: B [lepuoau-
YECKON CHCTEME
COOTHOCUTH 0003HAaUYEHHS, KOTOpbIE UMEIOTCs B Tabnuile «[leproauueckas cucreMa XUMHYECKUX
35 aneMmeHToB J[.M. MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMK CTPOEHUS aTOMOB XMMUYECKUX
' JJIEMEHTOB (coctaB u 3apsin spa, obmee YHCIIO0 AIIEKTPOHOB
U paclpeeNIeHe UX 0 DIIEKTPOHHBIM CIIO0SM)
3.6 ONpEETIATh CTENCHb OKUCIIEHHSI DJIEMEHTOB B OMHAPHBIX COCJTMHEHUSAX
37 ONpEAEeTh BUJ XUMHYECKOH CBS3U (xoBaneHTHas u MOHHas)
' B HEOPTaHWYECKHUX COEIMHEHMSIX
9 KJIACC
Kogp, . .
MpoBepsemblie npeagMeTHble pe3y/ibTaTbl 0CBOEHUSA OCHOBHOM 06pa3oBaTebHOIA
nposepsemoro
nporpammbl OCHOBHOrO obLiero o6pasosaHus
pe3synbTaTa
1 ITo Teme: «BemecTBo 1 XuMHYECKasi peaKIfus)
1.1 pacKpbIBaTh CMBICJI OCHOBHBIX XMMHYECKHX MOHITUN: PACTBOP, AJIEKTPOIHUTHI, HEINEKTPOIUTHI,




Kogp,

MpoBepsemble npeaMeTHble pe3ybTaTbl 0CBOEHUA OCHOBHOM 06pa3oBaTenbHOIA

npoBsepsemoro
nporpammbl OCHOBHOrO 06Liero o6pasoBaHua
pesynbrata
DIIEKTPOIUTAYECKAs] IUCCOIMALNS, PEakIMd HOHHOTO OOMEHa, KaTalH3aTop, XHMHYECKOe
paBHOBecue, 00paTHMbIe M HEOOpaTHMBIE PEAaKINHU, OKHCIUTEIFHOBOCCTAHOBHUTENBFHBIE PEaK-
UM,  OKWCIHWTENh, BOCCTAaHOBUTEIb, OKHCICHHE W BOCCTAHOBICHHE,  aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBAJICHTHAsI, HOHHAS, METAUTMYECKAsT), KPHCTAIUTNICCKAs
peméTKa, CIIaBbl, CKOPOCTh XUMHUECKON peaKkIuu
12 WIDTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX HOHSATHH M MPUMEHSITH 3TH IOHITHS
' TIPY OMMCAHHH BEIIECTB M WX NPEBPAIICHHIA
13 COCTABIISTh YPaBHEHUS JICKTPOIUTHUSCKON JUCCONMANNHI KHCIOT, IIeT0Yel U COJeH, IMOTHbIe
' W COKpaII¢HHBIC YpaBHEHUs peaknii HOHHOTO OOMeHa
14 PacCKpBIBATh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBHUTEILHBIX PEAKIMi MOCPEICTBOM COCTaBIIC-
' HUSI QJIEKTPOHHOTO OaaHca dTUX PeaKIuil
15 MIPOBOJIUTH PACYETHI TT0 YPABHEHHIO XUMHUECKOM PEaKIHU
2 ITo Temam: «HemeTasisl M X COEAMHEHU M «METaTbI U UX COCIMHCHHUSD)
XapaKTepH30BaTh (OMHCHIBATh) OO0IME M Crenu(pUIeCKHe XUMHUYECKHE CBOWCTBA IMPOCTHIX
2.1 U CTIO)KHBIX BCIIECTB, MOATBEPKAAsh OIMCAHHE TIPHUMEPaMH MOJCKYISIPHBIX ¥ HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIUX XUMHUECKHUX PEaKIU
22 COCTABIISITh ypPaBHEHUS PEaKUWi, MOATBEPKAAIONINX CYIIECTBOBAHHE T'€HETHYECKOW CBS3U
' MEXKIY BEIIECTBAMH Pa3IHMYHbIX KJIACCOB
23 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH MPOTEKa-
' HUSI XUMUYECKUX IPEBPAIICHUN B PA3IMIHBIX YCIOBHUIX
CIIeZIOBATh MPaBIIaM ITOB30BAHMUS XUMHUYECKOH MOCYAOM M JTabOpaTOPHEIM 0OOpPYIOBaHUEM,
2 4 a TaKXKC IpaBujiaM 06pameH1/1$1 C BCHICCTBAMU B COOTBETCTBUH C MHCTPYKIUSAMU 110 BBIIIOJIHE-
' HHUIO JIAOOPATOPHBIX XUMHMYECKHUX OIBITOB IO IMOJYYEHUIO M COOMPAHUIO Ta3000pa3sHBIX Be-
MIECTB (AMMHaKa M YTIEKHCIIOTO ra3a)
MIpOBOAUTH PpEaKIWH, I[MOATBEPKIAAONIUC KauyeCTBEHHBIH COCTaB Ppa3IndHbIX BCHICCTB:
95 pacrmo3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMua, woauz, kapOoHart, QocdaT, CUIMKAT,
' cynb(}at, THAPOKCUANOHBI, KATHOHEI aMMOHUSI, HOHBI M3YYeHHBIX METAJUIOB, IPUCYTCTBYIOIIHIE
B BOJHBIX PacTBOpaX HEOPTaHUIECKUX BEIIECTB
3 ITo Teme: «XuMUs U OKpy’KarolIasi cpeaar
3.1 pacKpBIBATh CMBICI OCHOBHBIX XuMmudeckux moustwii: [1/IK BemecTBa; KOppo3nsi METAJUIOB
MMPUMCEHATH OCHOBHBIC OIICpaliun MBICIIUTEIHHON JACATCIILHOCTU — aHaJIU3 U CUHTE3, CPABHCHHUC,
3 2 0606]_[I3HI/IC, CUCTEMATU3AUIO, BBIABJICHUC NPUYXMHHO-CICACTBECHHBIX CBSI3EN — JJIL U3YyUCHUS

CBOIICTB BEIIECTB M XUMHUYECKUX PEAKLMN; €CTeCTBEHHOHAYYHBIE METOJbl MO3HAHHUA — Ha-
OIoieHue, I3MEepPEeHNe, MOACIHPOBAHNE, DKCIIEPUMEHT (peallbHBII U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHHUA

8 KJIACC

Kop,

MpoBepAemblii 3N1EMEHT coaepKaHua

HepBOHa‘-IaJH)HLIC XUMHYCCKUC ITOHATHUA

11

IIpeamer xumuu. Poiap XvMuM B KU3HM 4YEIOBEKAa. XUMHS B CHCTEME HayK. Tejla M BEIIECTBA.
Du3nuecKrue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsiTre 0 MeTOAAaX MO3HAHUS B XUMKH. YuCThIe BemecTBa U cMecH. CriocoObl pa3/ieieHus cMece

13

ATOMBI 1 MOJICKYJIBI. Xumuyeckue seMeHThl. CHMBOJIBI XUMHUYECKHX 3JIEMCHTOB. HpOCTBIe " CJIOXKHBIC
BCIICCTBA. ATOMHO'MOJ’ICKYJ'ISIPHOC Y4YCHUEC

1.4

Xummdeckass popmymna. BaneHTHOCTH aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH ITIOCTOSHCTBA COCTaBa
BemecTB. OTHOCHUTENbHAs aToMHas Macca. OTHOcUTENbHas MOJIEKYJsIpHas Macca. MaccoBast Ao0Jis
XUMHYECKOTO AJIEMEHTA B COSJIMHEHUHU

15

KommyectBo BemectBa. Monbs. MonsipHass macca. B3anMOCBsS3p KONMHYECTBA, MAacChl W YUCHA
CTPYKTYPHBIX €IMHHII BemecTBa. Pacuérel mo GpopMysaM XUMUYIECKHX COSITHHCHHH

1.6

dusnyeckrue U XUMUIECKUE ABICHUS. XUMHUUECKas PEeaKus U e€ MpU3HAKK. 3aKOH COXPAHCHUS MAaCChl
BelIecTB. XuMH4eckne ypaBHeHus. Kiaccuukamuss XMMAYECKUX PEaKkiuil (COSIMHEHHS, PA3IOKEHMS,
3aMenIeHHs, 0OMEeHa)

1.7

XUMHYECKU IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKON MOCY0H, ¢ mpaBuiIaMu paboThI B 1abopaTopun
¥ ipuéMamu 00paleHus ¢ JJabopaTOpHEIM 000pyIOBaHUEM, H3YUYCHUE U ONTUCaHNEe (PU3UIECKUX CBOMCTB
00pa3IioB HEOpPraHWYECKMX BEIIeCcTB, HaOmrogeHWe (u3ndyeckux (TUIABICHHWE BOCKa, TasHUE JIbJa,
pacTHpaHue caxapa B CTyINKe, KUIIEHHE U KOHJIEHCAIIs BOJbI) U XMMUYECKHX (TOpEHHE CBEYH, MPOKa-
JIUBAHUE MEIHOM MPOBOJIOKU, B3aUMOJCHCTBHE MeJia ¢ KUCJIOTOM) SIBJICHHM, HAOIIOICHUE U OMUCAHHUE
MPU3HAKOB MPOTEKAHHUS XUMHUYCCKUX PEaKIUi (pa3iosKeHne caxapa, B3auMOJCHCTBIE CEPHOM KHUCIIOTHI
¢ xyiopunoMm Oapwusi, pasnokenune ruapokcuna Meau(ll) mpu HarpeBaHum, B3aMMOJACHCTBHE jKele3a C
pactBopoM comu menu(Il), mzyuenme cmocoOOB pazzeneHusi cMecedl (C MOMOIIBI0 MarHuTa, (UIIb-
TpOBaHME, BHINAPHBAHUE, AUCTHIUIALMS, XpoMmarorpadus), MPOBEICHUE OYHUCTKH IOBAPEHHOW COJH,
HaOJIOICHWE ¥ OINMCAHWE PE3YNIbTAaTOB IPOBEACHUS OIBITA, WLTIOCTPHPYIOMIETO 3aKOH COXPaHCHHUS
MAacCCHI, CO3JJaHNE MOJIENEH MOJIEKYI (IIapOCTePIKHEBBIX)

Baxneiiime npeacTaBuTeNN HEOPTaHUYECKIX BEIIECTB

2.1

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopog — aneMeHT M mpoctoe BemecTBo. HaxoxneHue
KHCIIOpoJla B TMpUpojae, (GU3MUECKHEe W XHUMHUYECKHEe CBOHCTBAa (peakiuu TropeHus). OKCHUIBL
[Mpumenenue xuciopona. CrocoObl TOMYYEHHs KHCIOpoJa B JaOOpaTOpUM M TMPOMBIIIIICHHOCTH.
Kpyroeopot kucnoposa B npupone. O30H — aioTpornHasi MoAU(UKAIKS KUCIOpOoia

2.2

TernoBoil 3(GeKT XMMHUYECKOW peakIy, TePMOXMMHUYECKHE YPaBHEHUS, 9K30- U SHIOTEPMHUYECKHE
peaknuu. TommmBO: yroap W MeETaH. 3arps3HEHHE BO3IyXa, YCHIICHHE ITApHUKOBOTO 3ddeKTa,
pa3pynieHne 030HOBOTO CIIOs

2.3

BOZ[OpO,I[ — OJIEMCHT U ITPOCTOC BCIIECTBO. Haxoxnenue BOAOpOAa B IIPpUPOJE, (1)I/I3I/IHCCKI/IG 1 XUMHUYCCKHUC
CBOﬁCTBa, MIPUMCHCHHC, CI0COOBI TOJTYYCHHUS. Kucnots! u com

2.4

MossipHbIil 006EM ra3oB. PacyéTel 10 XUMHYECKUM YPaBHEHUSIM




Kog,

2.5

MpoBepsaemblii 3neMeHT cogepKaHua

dusnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBoprl. HacbllieHHBIE M HEHACHIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BelllecTB B Boje. MaccoBas [0l BeUIeCTBa B PacTBOpe. XHUMHUYECKHE
cBorictBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MPHUpPOAE U B KM3HM yenoBeka. KpyroBopor Boanl B
npupoae. 3arps3HeHne TpupoJHbIX Bod. OXpaHa u OYHCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coequnenuin. Oxcupl. Kimaccuukanus okCHIOB: coleoOpa3syromme
(ocHOBHBIE, KUCTOTHEBIE, aM(DOTEpHBIE) U Heconeobpasyronme. Homenknarypa okcunos. Ousndeckue u
XUMHUYECKHe cBoMcTBa okcroB. [lonmydyenne okcuaoB

2.7

OcHoBanus. Krnaccudukanusi OcHOBaHM: IIENOYM W HEpacTBOpPHMbIE OCHOBaHHsA. HomeHkmaTypa
OCHOBaHMI. PU3NYECKNE U XUMHUYECKHE CBOMCTBA OcHOBaHUM. [lomydeHne ocHOBaHUI

2.8

Kucnorer. Kiaccudukarmmst kuciior. Homenkiatypa kuciaoT. dH3MUeckue W XMUMHYECKHE CBOWCTBA
kucioT. Psin akruBHoctn MetasmoB H.H. bekerosa. [lonydyenne kuciot

2.9

Conu. Homenknatypa cosieii. @uznyeckiie 1 XuMu4eckue cBoricTBa coneid. [lomydenue coneit

2.10

I'enermueckas cBs3b MCXKIY KJIaCCaMH HCOPTraHNYCCKUX COE,Z[HHEHI/II’I

211

XUMHMYECKUH HKCIIEPUMEHT: KadeCTBEHHOE OINpENeCHUE COJACp)KaHUs KHCIOpOJa B BO3IYXE,
MOJy4eHHe, COONpaHue, paclio3HABaHNE U N3yUICHHE CBOMCTB KUCIOPO/a, HAOIIOIEHIE B3aNMOACHCTBHS
BEIIECTB C KUCIOPOAOM U YCIIOBHS BOSHUKHOBEHUS U IPEKpaIIeHIs TOpeHH (TI0)Kapa), 03HAKOMIICHHE C
o0paslaMM OKCHJIOB M ONHCAHUE UX CBOMCTB, HONydeHHE, COOMpaHME, PACIO3HABAHUE U H3yUCHUE
CBOMCTB Bomopona (ropeHue), B3auMmozelcTBue Bogopoda ¢ okcugom wmenu(Il) (Bo3MoxKHO
WCIIONIL30BAaHHE BHUIICOMATEpUAIOB), HaOMIOJeHHWEe 00pa3loB BEIIECTB  KOJHMYECTBOM | MOJIb,
HCCIIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHHS BEHIECTB C PAa3MYHON PACTBOPUMOCTBIO, MMPUTOTOBJICHHE
pacTBOpOB C ONpeNelnEHHON MaccOBOM J10JIed pacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBUE BOJBI C
MeTaljlaMu (HaTpueM W KajblreM) (BO3MOXHO HCIOJIb30BAHHWE BHJEOMATEPHANIOB), OMpEIeIICHUE
pPacTBOPOB KHCIIOT W IIENOYECH C MOMOIIBI0 MHAMKATOPOB, MCCIEIOBAaHHE OOpA3OB HEOPTaHUIECKUX
BEIIECTB Pa3IMYHBIX KIACCOB, HAOIONCHNE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOpPAaX KHCIOT H
menove, u3ydeHue B3aumozekcTBus okcuga Meau(ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHCIOT C
METaJlJIaMM, peakiuil HeWTpanu3aluy, NOJIYy4Y€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTajyla JPYTUM U3 PacTBOpa CONH, PEIICHHE JKCIICPUMEHTAIBHBIX 3amad Mo TeMme «BakHeifmme
KJIACCHI HEOPTaHUIECKUX COCTUHEHUID)

ITepuoaunueckuii 3axoH u Ilepuoauueckas cucrema xumMudeckux anemeHTos .M. Menneneesa.
CtpoeHue aToMOB. XUMHUECKas CBsI3b. OKHUCINTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIINU

3.1

[epBbIe TOMBITKU KIACCHMUKAIIMA XAMIUECKHX 3JIeMEHTOB. [IoHATHE 0 Tpymmax CXOJHBIX DIIEMEHTOB
(HICJ'IOLIHBIC U MICJIOYHO3EMEIIbHBIC METALIbl, TaJlIOrCHbl, HWHCPTHBIC Fa3I)I). QHCMGHTBI, KOTOPBIC
00pa3yroT aM(pOTEPHBIC OKCUJIBI U THIPOKCHUJIBI

3.2

Ilepuoguueckuit 3akoH. Ilepuogmveckass cucreMa xumuueckux »daeMeHtoB J[.M. Menaeneena.
Kopotkoneproanas u mmHHONEpHoAHass (Gopmbl [lepuoanveckoil cMcTeMbl XUMHUYECKHUX 3JIEMEHTOB
J.1. Meunpeneesa. [lepuoas! u rpynnsl. @uU3nueckuil CMbICI IOPSAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U
TPYIIIBI AJIEMEHTA

3.3

Crpoenune aromoB. CocTaB aTOMHBIX siiep. M3oTonsl. OnekTponbl. CTpoeHHE AIIEKTPOHHBIX 000JI0UEK
atToMoB 1nepBbix 20 xumuueckux aneMeHToB Ilepuoauueckoit cucremsl .M. Menneneesa.
XapakTepuCcTUKa XUMHYECKOTO JJIEMEHTa II0 €ro TmojiokeHnio B Ilepuommdeckoil cucreme
JI.1. MeHnneneera

3.4

3aKOHOMepHOCTI/I N3MCHCHUA paJuyCa aTOMOB XHUMHWYCCKUX OJJIEMCHTOB, MCECTAJUIMYCCKUX H




Kog,

MpoBepsaemblii 3neMeHT cogepKaHua

HEMETAJUIMYECKX CBOMCTB TO TrpynmaM U Tnepuonam. 3HaueHue llepuoauueckoro 3akoHa U
[Teproanueckoi CUCTEMbI XUMUYECKUX DJIEMEHTOB JJIsl pa3BUTHS HayKu U npakTuku. [{.M1. Mennenees —
Y4IEHBIN U TPAXKTAHUH

3.5

Xumudeckass CBs3b. KoBameHTHas (MOJSpHAsT W HEMOJSpPHAs) CBA3b. OIEKTPOOTPHIATEIHLHOCTD
XMUMHYECKUX DJIEMEHTOB. MloHHasI CBS3b

3.6

Crenrens  okucieHus. OKHCIUTEIFHOBOCCTAHOBHUTEILHEIC pCaKuun. HpOHCCCH OKHCJIICHUA H
BoccTaHoBieHU. OKUCIUTEIN M BOCCTAHOBUTEIIN

3.7

XUMUYECKUH SKCIEPUMEHT: M3ydeHne oOpas3loB BEIIECTB METANIOB U HEMETaJIOB, B3aUMOJEHCTBHE
TUAPOKCHIA IMHKAa C PAcTBOpaMU KHUCJIOT M LIENoYel, NpOBENEHHE OIBITOB, HUIIOCTPHUPYIOLIUX
MIPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropeHre, peakiiy pa3iooKeHus, COeIMHEHMS])

9 KJIACC

Kop,
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BeH_[eCTBO 1 XUMHYCCKas pCaKIus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3axon. [lepuoandeckas cuctema xummaeckux dnmeMenToB .M. MengeneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHWH CBOWCTB XWMHYECKHUX O3JEMEHTOB IEPBBIX TPEX IEPHOJIOB,
Kajuda, KajJdblusd U HX COG}II/IHGHI/Iﬁ B COOTBCTCTBHUU C IIOJIOKCHHUECM JJIICMCHTOB B Hepnozu/mecxofzi

CHUCTEME U CTPOCHHUEM UX aTOMOB

1.2

CrtpoeHue BelecTBA: BHIbl XMMHUYECKOM CBSI3U. THIBI KPUCTANIMUECKHX PEIUETOK, 3aBUCHMOCTb
CBOICTB BEIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH M BUJa XUMHUYeCKoH cBs3u. Kiaccudukarms u
HOMEHKJIaTypa HEOPTraHMYECKUX BEUICCTB (MEXIyHapoaHass M TPUBHAIbHAS). XUMHUYCCKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3IM4YHbIM KJIACCaM HEOPraHW4eCKUX COEIUHEHUM, IeHeTH4YecKas CBS3b
HEOPraHUYECKUX BEIECTB

13

Knaccudukanuss XMMHYECKUX PEaKkIUil MO Pa3NUYIHBIM NMpHU3HAKaM (TI0 YHCIy U COCTaBY YYacCTBYIOIIMX
B PEaKIM{ BEIICCTB, IO TEIUIOBOMY 3((DEeKTy, MO H3MEHEHUIO CTCIEHEH OKUCICHHS XHMHUYECKUX
AIIEMEHTOB, 1O OOPAaTUMOCTH, 10 YYaCTHIO KaTalm3aTopa). OK30- W DSHIOTEPMHUYECKHE PEaKInu,
TepMOXUMHUYECKHE ypaBHEHMs. IToHATHE O CKOPOCTH XUMHUECKOM peakuu

1.4

Ilousatue 00 O6paTI/IMBIX n HCOGpaTI/IMI:IX XUMHUYCCKHUX PCAKIUAX. IloHsiTHE O TOMOIEHHBIX U
TCTCPOrCHHBIX PCAKIHAX. IloHsiTHE O XUMHYECKOM PaBHOBCCHUMU. (DaKTOpBI, BJIMAIOIIME Ha CKOPOCTH

XHUMHYCCKON PCaKM 1 MOJOKCHNUEC XUMHUYCCKOI'O paBHOBECH

1.5

OKHCIIUTEILHO-BOCCTAHOBUTEILHBIC peakuu, BHGKTpOHHHﬁ OamaHc OKHCJINTCIIBHO-
BOCCTAHOBHUTEJIbHOM pCaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C
HCITOJIb30BAHUECM MCTOJA SJICKTPOHHOI'O Oaanca

1.6

Teopust JIEKTPOIUTUYECKON JUCCOLMALMU. OJIEKTPOJIUTHl U HEIIEKTPOJUTHl. KaTHOHBI, aHMOHBL.
MexaHHU3M JUCCOLMALMY BELIECTB C Pa3IMYHbIMU BUJAMU XUMUYECKOH CBsI3H. CTeneHb AUCCOLHMALUH.
CunbHble U crnabble NEKTPOIUTHL. Peaknuun HoHHOro oOMeHa. Y ClIOBHS MPOTEKAHUS PEAKLUI HOHHOTO
oOMeHa, TIOJHBIE U COKpAaIIEHHbIE HOHHBIC YpaBHEHUS peakiuii. CBOWCTBA KUCIOT, OCHOBAaHHUN W COJICH
B CBETE MPEICTABICHUH 00 AIIEKTPOIUTHYECKOW nucconuanuy. KadecTBeHHBIE pEeakIMM Ha HOHBI
ITonsTue o ruaponuse conen
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XUMHUYECKUN IKCIEPHUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAUIMYECKHX PEmIETOK HEOPraHUYeCKUuX
BEIIECTB — METAUNIOB W HEMETAUIOB (TpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATpHs);
HCCIICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMUYECKOW PEakMu OT BO3ICHCTBUS pa3NUYHBIX (DaKTOPOB;
HCCIIIOBAHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB BEUIECTB, MPOIIECCa MUCCOLHUAINU KHUCIIOT, MIeNoueH U
couneil (BO3MOXKHO HCIIONb30BAaHUE BHCOMATEPHANIOB); MPOBEACHHUE OINBITOB, WILTIOCTPHPYIOLIUX HPH-
3HAKH TPOTEKaHUs PEaKIii MOHHOrOo oOMeHa (0Opa3oBaHHE OcCajKa, BBIIEICHHE Ta3a, 00pa3oBaHHE
BOJIbI); OTIBITOB, WLTIOCTPUPYIONINX MPHMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX Peakiuil (ropeHue,
peaKkiMy Pa3loKCHUs, COCHAMHCHHUS), PpACIIO3HABAHHUEC HEOPraHUYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEaKInil Ha HOHbI, PElICHHE YKCIIEPUMEHTAIIbHBIX 33134

Hemertamnsl 1 uX coeTMHEHUS

2.1

O0m1as xapakTepUCTHUKa TaloreHOB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHbIE CTEIICHU OKHCIICHHUS.
Ctpoenue 1 GU3HIECKHE CBOHCTBA NPOCTHIX BELIECTB — IalOreHOB. XHMMHYECKHE CBOIMCTBA Ha PHMeEpe
XJIopa (B3aMMOJCHCTBHE ¢ METaUIaMM, HeMeTalulaMy, InesodaMu). Xioposogopoxa. ColisiHash KUCIIOTA,
XMMHYECKHE CBOICTBA, MOJNy4YeHHe, NMpUMeHeHue. JlelicTBue Xjopa M XJOPOBOJOpOJa Ha OpraHM3M
yesoBeka. BakHelime XJI0pUIbI M UX HAXOXKJICHUE B IIPUPOJIE

2.2

OOmas xapakTepucThka 3JeMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEpHEIC
ctenieHn okucneHus. CtpoeHue u (u3MyuecKkue CBONCTBA MPOCTHIX BEMIECTB — KHUCIOPOAa U CEpBHI.
AmotponHeie  MOAM(UKAMK KHUCIOpPOAa M Cephl. XWUMHUYECKHe CcBoicTBa cepbl. CepoBomopol,
CTpoeHHe, (U3MUeCKHe U XUMHYeckne CBOHCTBAa. OKCHABI Cephl KaK IIPENCTABUTENN KHCIOTHBIX
okcrunoB. CepHast KUCIIOTa, (PU3NUECKIE U XUMHUYCCKHE CBOMCTBA (0OIMIMe Kak IPENCTaBHTENs Kiacca
KHCTIOT | cnenuduueckue). XUMUYECKHE PEaklliH, JIekKalllie B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJTy4eHHsI cepHON KUCIOTHL. [IpuMenenune. Conu cepHOi KHCIOTHI, KaueCTBEHHAs peakius Ha Cyibdart-
noH. Haxoxxnenue cepsl U €€ COEQUHEHNUN B MpHUpPOAe. XUMUYECKOE 3arpSI3HEHHUE OKPYXKAIOLIECH Cpelibl
COCAMHEHUSMH Cephl (KHUCIOTHBIC IOKIOHM, 3arpsA3HCHHE BO3MyXa W BONOEMOB), CIIOCOOBI €ro
MpeIOTBpaIeHUS

2.3

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
CTENEHN OKHCIICHHA. A30T, PacnpocTpaHeHHe B MNpupoje, (HU3NYECKHNe W XHMHYECKHE CBOMCTBA.
Kpyrosopor a3zota B mpupoge. AMMHAK, €ro (pU3MUECKHEe U XUMHUYECKHE CBOWCTBA, IONy4YCHHE U
npuMeHenue. Conu aMMOHUS, X (U3MYECKHe W XMMUYECKHE CBOWCTBA, MpuMeHeHHe. KauecTBeHHas
peakIs Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoNydeHHne, GU3UIecKHe W XMMHUYECKHEe CBOMCTBA
(oOmme Kak TpenCTaBUTEN Kiacca KHCIOT M clenuduieckue). Vcmons3oBaHne HUTPATOB U CONEH
aMMOHMS B KadyeCTBE MHHEPAJIBHBIX YHOOpeHHH. XUMHUYECKOE 3arps3HEHHE OKPYXKAIoUeH Cpeabl
COCAMHECHMSIMH a30Ta (KUCIOTHBIC IO, 3arps3HEHIE BO3yXa, IIOUBLI M BOZOEMOB)

2.4

docdop, amrorpormHble Momudukanuu Qocdopa, QuzMUeckne W XUMUYECKUE cBoWcTBa. OKCHI
docdopa(V) n pochopnas kuciora, puznueckne 1 XUMUIECKHE CBOHCTBA, omydeHue. Mcnonp3oBanne
¢ochaToB B KauecTBE MUHEPAIILHBIX YIOOPEHUI

2.5

OOmrast xapaktepucTuka 3MeMeHTOB [VA-rpymmel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIC
CTETICHH OKHCJICHUS. YTIEePO, alUIOTPOITHBIE MOTU(PUKALINH, PACIPOCTPAHCHHE B IPUPOAEC, HUMICCKHE
U XUMUYecKkue cBoicTBa. AjcopOmus. Kpyroopor yriepoma B mpupone. OKCHIbBI yriiepoja, HX
(I)I/ISI/I‘erCKI/Ie U XUMHNYCCKHE CBOﬁCTBa, ﬂeﬁCTBHC Ha JXMBBIC OpPraHU3MbI, IMMOJTYYCHUC WU TNPHUMCHCHHC.
OKonoruueckue mpodIeMsl, CBsI3aHHBIE ¢ OKcuaoM yriepona(lV); runoresa rio0arbHOrO MOTEIDICHUS
KIIMMAaTa; MAaPHUKOBEIA A(PEKT. YTOIbHAS KUCIOTA U €€ CONU, UX (PU3NYIecKue U XUMUUECKIE CBOWCTBA,
noJydueHne u npuMeHenue. KauecTBeHHast peakiusi Ha kapOoHaT-noHHL Vcmonp3oBaHne KapOOHATOB B
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6I>ITy, MCIUIHUHE, IPOMBIIIIJICHHOCTU U CCJIbCKOM XO3SICTBE

2.6

HepBOHa‘-IaJ'II)HI)Ie IIOHATHS 00 OpPraHNvYCCKUX BCHICCTBAX KAaK O COCAMHCHHUAX YyTJIEpoaa (MeTaH, OTaH,
OTHUJICH, alCTUJIICH, JTAaHOJI, TJIMLCPUH, YKCYCHasd KI/ICJ'[OTa). Hx cocTtaB U XHMMHYECKOE CTpOCHHEC.
ITousitTie 0 OHOJIOTHYECKH BasKHBIX BCHICCTBAX: XXHUpaX, 6€HK3.X, yriepoaax — W HUX POJIKM B KU3HH
YCJIOBCKA. MaTCpI/IaJ'ILHOC CANMHCTBO OPIraHNYCCKUX U HCOPTaHNICCKUX CoeﬂﬂHeHﬂﬁ

2.7

KpemHuil, ero ¢usuueckue 1 XMMUYECKUE CBOMCTBA, ONyUeHHUE U MpuMeHeHue. CoeTUHEHUS] KpeMHUS
B npupone. Ob6mue npexncrasineHus o6 oxcuae kpeMHusi(IV) u xpemHueBoi kuciore. CUIHMKAThI, UX
UCTIONb30BaHHWE B OBITYy, MEAWIWHE, NPOMBIIIICHHOCTH. BakHeilmme cTpouTeNnbHBIE MaTepHabL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [IpobieMbl 0e30MacHOr0  HCIOJBE30BAHUS
CTPOUTEIIHHBIX MATEPHAIIOB B TOBCEIHEBHON JKU3HU

2.8

XUMHUYECKUHN IKCIIEPUMEHT: U3y4eHHEe 00Pa3li0B HEOPraHUIECKHUX BEIIECTB, CBOUCTB CONISHOM KHUCIIOTHI;
MPOBEACHHE KAYECTBEHHBIX PEAKIMH Ha XJIOPHI-WOHBI M HAOIIOJCHHUE MPU3HAKOB HMX MPOTEKAHHUSL
OIIBITBI, OTPAXKAOUINE (PU3NIESCKUE M XUMHUYCCKUE CBOWICTBA TAJIOTCHOB M MX COCAMHCHUH (BO3MOXKHO
UCIIONIb30BaHME BUIEOMATEpHAJIOB); O3HAKOMIICHME C o0pa3namMH XJOpHIOB  (TaJOreHHIOB);
O3HAKOMIICHHE ¢ 00pa3uamu cepbl U e€ CoeqHHeHUSIMU (BO3MOXKHO HCIIOJb30BAaHKUE BHICOMATEPHAIIOB);
HaOJI0IeHne mpollecca OOyrIIMBaHUs caxapa MOA ACHCTBHEM KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI;
H3yUYCHHUE XMMHUYCCKUX CBOWCTB Pa30aBICHHOW CEPHON KHUCIOTHI, MPOBEICHUE KAUEeCTBEHHON peakIuu
Ha CyJb(aT-HOH U HAOIIOICHHE MPU3HAKA ¢€ MPOTCKAHUs; 03HAKOMIICHHE ¢ (DU3UUCCKUMH CBOMCTBAMHU
a30T1a, pocdopa U UX coenMHEHMA (BO3MOKHO HCITOJIL30BAaHHE BHICOMATEPHAIIOB), 00pa3I[aMU a30THBIX
n pochopHBIX ymOOpeHMIA; TOIy4YeHHe, cCOOMpaHue, paclio3HaBaHWE M W3YyYEHUE CBOMCTB aMMHaKa,
MIpOBE/ICHNE KAa4eCTBEHHBIX PEaKIMil Ha MOH aMMOHMSA U (ocdaT-MoH M H3yUYCHHE NPU3HAKOB HX
MPOTEKAHUsI, B3aUMOICHCTBAE KOHIICHTPUPOBAHHOW a30THON KHCIOTHI C MENbIO (BO3MOXKHO HCIIONB30-
BaHHE BHJCOMATEPUANIOB); H3y4YeHHE MOJEICeH KPUCTAIUIMYECKUX pEeHIETOK anMasa, rpadura,
byiepeHa; 03HAKOMIICHHE C ITPOLIECCOM aICOPOLIUK PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a; MoJydyeHue, cCoOOMpaHue, paclio3HaBaHUe M M3YYeHHE CBOMCTB YIJIEKHCIIOTO
rasa; NpoBCACHNUEC KaYCCTBCHHBIX peaKLlI/Iﬁ Ha Kap60HaT- U CWIMKAT-UOHbI U H3YYCHUEC MPU3HAKOB HUX
NPOTEKAHUS,  O3HAKOMJICHME C  MPOAYKIHMEH  CHIIMKATHOH  MPOMBIINUICHHOCTH;,  PELICHHE
SKCIIEPUMEHTANBHBIX 33]1a4 10 TeMe «BakHelne HeMeTaluTbl B UX COCAUHEHUSD)

MerTaniasl U ux COCOAUHCHUA

3.1

OOmass xapakTepUCTHKAa XHMHYECKUX JJIEMEHTOB — METAUIOB Ha OCHOBAaHWH HUX TIONOKCHHUS B
[Teprnonnueckoit cucreme xummudeckux siemeHToB J[.M. MenneneeBa u crpoenust aromoB. CTpoeHHe
METaJUI0OB. MeTayuinueckasi CBs3b U METaJUIMYecKasi KpUCTauInyecKas pemeéTka. DNeKTPOXUMHUECKHUH

P HapsDKEHUM METaJIoB

3.2

®uznueckne U XUMHYECKHE CBOWCTBA MeTayutoB. OOmue criocoObl nomydenus mMetauios. IlorsTue o
KOPPO3UH METAJUIOB, OCHOBHBIC CHOCOOBI 3amIUThl MX OT Kopposuu. CruiaBel (cTajb, YyTyH,

JIOPATIOMUHHHN, OpOH3a) M MX PHMEHEHHE B OBITY ¥ IPOMBIIUICHHOCTH

3.3

Illenounble Metamnel: nojoxkeHue B Ilepumommueckoil cucrteMe XuMuueckux »3yemeHToB .M.
MenienieeBa; CTpOCHHE X aTOMOB; HaXxOXJIeHHE B Tipupoje. Ou3nueckne U XUMUYECKHE CBOWCTBA (Ha
npuMepe HaTpust | Kanusi). OKCHIBI U THIPOKCUIBI HATPHS U Kauns. [[puMeHeHne MeTOuYHbIX METaIOB
M UX COCOUHCHHI

3.4

[llenouHo3eMenbHbBIE METAILTBEI MATHUIM U KAJIBIUIL: TTOIOXKEHUE B [lepruonnueckoil cucteMe XuMHYECKUX
anemenTtoB J[.M. MenzaeneeBa; cTpoeHHE HMX aTOMOB; HaxOXA€HHE B mpupoae. Puznueckue Hu
XUMHUYECKUE CBOWCTBA MarHus W Kaublids. BaxxHelmne coeuHEHHWS Kanblins (OKCHI, THUAPOKCHI,
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conn). JKECTKOCTh BOJIBI M CIOCOOBI €€ YCTpaHCHHS

3.5

AJIOMWHHWH: TTOJIOXKCHHE B HepHOZ{H‘IeCKOﬁ CUCTEME XUMHUYCCKHUX 3JICMCHTOB I[H MCHI[CHCCB&; CTPOCHHUC
aToMa; HaXOXJICHUE B IPpUPOAC. Dduznyeckie 1 XUMHYECKHE CBONCTBA aJTFOMUHUS. AM(i)OTepHLIe CBOMCTBa

OKCHJIa ¥ TUAPOKCH/IA aTFOMHUHUS

3.6

Kenezo: nonoxxenue B [lepnonnueckoit cucreme xumuueckux aeMmenToB J.M. Menneneesa; ctpoeHue
aToMa; HaXOoXJeHue B mpupoae. Pu3nveckue U XUMHUECKUE CBOUCTBA kele3a. OKCUAbI, THAPOKCHIIBI U
comu xkene3a(ll) u xeneza(Ill), ux cocrtas, cBOICTBA U MOJIyUeHHUE

3.7

XUMHYECKAN HSKCIEPHMEHT: O3HAKOMJIEHHE C O0pasllaMH METaUIOB W CIUIaBOB, MX (DH3UUECKUMU
CBOMCTBaMHU;  HM3y4YeHHE  pe3yJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIOJB30BaHHE
BHJIEOMATEPUANIOB), 0COOEHHOCTEW B3aMMOJIIECHCTBHSI OKCHJIA KalbI[Us W HATPUS C BOJOW (BO3MOXKHO
HCTIONE30BaHNE BAACOMATEPHAJIOB); UCCIEIOBAHNE CBONCTB JKECTKON BOMBI; MPOIecca TOPEHHS JKene3a
B KHCIOpOIe (BO3MOKHO HCIOJNB30BaHHE BUICOMATEPHAIOB); MPHU3HAKOB NPOTCKAHUS KaueCTBEHHBIX
peakuuii Ha HWOHBI (MarHus, Kaublud, amiOMuHUA, IuHKA, >kene3a(ll) m xenmesa(Ill), memu(Il);
HaOIOJIeHNe M ONMCAaHUE MPOLECCOB OKpAIIMBAaHUS IJIAMEHH WOHAMU HATpUA, KA M KaJbIUs
(BO3MOYKHO WCIIONIb30BAHNE BHUICOMATEPHAIOB); HCCIICAOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHAA
TIOMUHHS U THAPOKCHAA IHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3324 1o TeMe «BaskHeie MeTaisl
Y UX COCTMHEHUSD)

Xumus 1 OKpyKaromas cpena

4.1

HoBble MaTepuansl 1 TeXHONOrMH. BellecTBa n MaTepualisl B IOBCEIHEBHOM KU3HU 4elI0BEKa. XUMHUA U
3/10poBbe. be3onacHoe UCTONB30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. IlepBas moMonrs mpu

XUMHUYCCKUX OKOraX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOH TpaMOTHOCTH. XHMMHUYECKoe 3arps3HeHue okpyxkatouieid cpeast [1JIK. Ponb
XMMUH B PEIIEHUM SKOJOTMYECKHX mpoOsieM. IIpuponHble HCTOYHHMKH YIJIEBOAOPOIOB (Yroib,
MPUPOAHBIN Ta3, He(Th), IPOAYKTHI UX NEPEPAOOTKH, MX POIb B OBITY U IPOMBIIITICHHOCTH

4.3

XUMHYECKAN HKCTIEPUMEHT: H3ydeHHe 00pa3IoB MaTepHaIoB (CTEKIIO, CIIaBBl METALIOB, ITOJMMEPHBIC

MaTepHabl)

MPOBEPSAEMBIE HA OI'3 10 XUMUM TPEGOBAHMS K PE3YJIbTATAM OCBOEHHWA OCHOBHOM
OBPA30BATEJ/IbHOW ITPOTPAMMBI OCHOBHOI'O OBIIET'0 OBPA30BAHMA

Kog, MpoBepsemble Tpe60BaHUA K NpeaMEeTHbIM pe3y/ibTaTam 63a30BOro ypoBHSA
nposepAemoro 0CBOEHMUA OCHOBHOI1 06pa3oBaTe/IbHOM NPOrpammbl OCHOBHOIO 0bLero
TpeboBaHuA obpasoBaHuA Ha ocHoBe PIrOC

1 IIpencraBnenue:
0 TO3HABAaEMOCTH SIBJICHUW TPUPOJBI, TTOHUMaHHEe OOBCKTUBHOW 3HAYMMOCTH
OCHOB XUMHYECKOW HAyKd Kak OOJIaCTH COBPEMEHHOTO €CTSCTBO3HAHHUS,

11 KOMITOHEHTa OOImel KyJIbTypsl M TPAKTHYCCKOM IESITEIFHOCTH 4YeJIOBEeKa B
YCJIOBHSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MECTa XUMHUU CpPEAu APYTHUx
€CTECTBEHHBIX HayK




Kogp,
nposepAemoro
TpeboBaHUuA

1.2

Mpoeepsemble Tpe60BaHUA K NpeAMETHbIM pe3ybTaTam 6a30BOro ypoBHsA
OCBOEHMUA OCHOBHOI 06pa3oBaTeNnbHOM NPOrpaMmbl OCHOBHOrO obLero
obpasoBaHuA Ha ocHose PIrOC

O HAY4YHBIX ME€TOAAxX IIO3HAHUA, B TOM YHCJIC IJSKCICPUMCHTAIBHBIX U TEO-
PETUYECKUX METOJaX UCCICA0OBaHUA BEHICCTB U U3YUCHUA XUMHUICCKUX pCaKHI/Ifl;
YMEHHUE UCIIOJIb30BaTh MOACIIN IJIA 0OBICHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHANBHON NESTeIbHOCTH, CBS3aHHBIX C XHMHEH H CO-
BPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHAX XHMHYECKON
HAYKH, YTO MO3BOJHUT OOYYAIONIMMCS PacCMaTpPUBaTh XUMHIO Kak cdepy cBoei
Oynymieit mpodecCHOHATBHON IEATENFHOCTH M CAENaTh OCO3HAHHBIA BBIOOP
XMMHH KaK MpOoQUIbHOro IpeMeTa npH Mepexo/ie Ha YPOBEHb CPEHEro 00IIero
o0Opa3oBaHHs

Biagenue cucremoil XMMHYECKMX 3HaHUM W yMEHUE IPUMEHATH CHUCTEMY
XUMHUYECKUX 3HaHUM, KOTOpasi BKIIIOYAET:

2.1

BaXHEHIINE XUMHUYECKHUE TOHATHS: XMMUYECKUI 3JIeMEeHT, aToM, MOJIEeKyJa,
BEIIECTBO, IPOCTOE U CJIOXKHOE BELIECTBO, OJHOPOIHAS U HEOJHOPOJIHAs CMECH,
OTHOCHTEJBHBIE aTOMHAsi U MOJIEKYJISIpHAsi Macchl, KOJIMYECTBO BEUIECTBA, MOJIb,
MOJIIpHAsi Macca, MOJISIPHBIM 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJb (CPEeIHSN),
XUMUYECKasi peakuys, peaklUd COEAWHEHHMS, PEeaKLMU Ppa3iIoKeHUs, peakluu
3aMeIICHUs], peakuu OoOMeHa, TemioBod dS((EeKT peaknuu, DdK30- H
SHIOTEPMUYECKHUE PEAKIMH, PAacTBOP, MACCOBAsl JIOJII XMMUYECKOTO 3JIEMEHTA B
COCIUHCHUU, MAaCCOBasd A0JIA U MPOLCHTHAA KOHLICHTpAlA BCUICCTBA B PaCTBOPE,
SOpO aTroMa, JIICKTPOHHBIA CJOM aToma, aTOMHas OpOWTalb, PaANyC aToMa,
BaJIEHTHOCTb, CTENEHb OKUCIIEHUS, XUMHYECKas CBSA3b, SIEKTPOOTPULIATEIEHOCTD,
MOJIsIpHAasA U HENOJIApHAasA KOBAJICHTHAsA CBA3b, HOHHAA CBA3b, METAJIIINYCCKAs CBA3b,
KpUCTaJIUTMYECKass perérka (aToMHas, MOHHAsl, METaJUTUYecKasi, MOJICKYIIIpHas),
WOH, KaTHOH, AaHHMOH, OJJIEKTPOJUT H HEDJEKTPOJIMT, 3JIEKTPOIUTHUYECKAS
IICCOIMAIINS, PEaKIMd WOHHOTO OOMEHa, OKHCIUTEIFHO-BOCCTAHOBHUTEIHHEIC
peaKiuy, OKHCIHUTENb W BOCCTAHOBHUTEIb, OKHUCICHWE U BOCCTAHOBJIICHHE,
JJIEKTPOJIN3, XUMUYECKOE DPaBHOBECHE, OOpaTUMbIe M HEOOpaTUMBbIE PEaKIIvy,
CKOPOCTh XMMHYECKOW peakmmu, karanuzaTtop, [1JIK, koppo3ust MeTaiioB, CriiaBbl

2.2

OCHOBOIIOJIararOIMre 3aKOHbI XUMHUU: 3aKOH COXpPaHCHUA MACChI, nepnonnqecxnifl
3aKOH HI/I MeHZ[CJ'ICCBa, 3aKOH IMOCTOSAHCTBA COCTaBa, 3aKOH ABoraz[po

2.3

TEOpUU XUMHUH: aTOMHO-MOJEKYJSIpHAs TEOPHs, TEOPHs DIEKTPOIUTHUECKOU

JAUCCOMAIIn

Branenne ocHOBaMU XMMHYECKOW TPaMOTHOCTH, BKITIOUYAIOIIEH:

3.1

YMEHHE INPABUIBHO KCIONb30BaTh W3ydEHHBIEC BEIECTBA U MaTepUaibl (B TOM
YHCce MHUHEpPANbHBIE YIOOPEHHs, METAJUTBI M CIUIaBBI, IPOIYKTHI IepepadOTKU
MNPUPOIHBIX HCTOYHUKOB YTIEBOJOPOAOB (YIJIs, NMPHUPOJHOTO Ta3a, He(pTH) B
ObITY, CEIIbCKOM XO34HCTBE,
Ha TIPOM3BOJICTBE W IOHMMaHWE 3HAYEHHUS >KUPOB, OEJIKOB, YITEBOJOB IS
OpraHu3Ma 4YeJOBEKa; YMEHHE MPOTHO3UPOBATH BIIMSIHUE BEUIECTB M XMMHUYECKUX

MPOLIECCOB Ha OPraHM3M YeJIOBEKa U OKPYIKAIOIIYIO IIPUPOIHYIO CPERy




Kop, MpoBepsembie TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTam 6a30B0Oro ypoBHsA
npoBsepsemoro OCBOEHUA OCHOBHOM 06pa3oBaTe/ibHOM NPOrpaMmbl OCHOBHOrO 06Luero
TpeboBaHusA o6pasoBaHusa Ha ocHoBe ®PIOC
392 YMEHHE WHTETPUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHMUSAMH JPYTHX yIeOHBIX
' IpeIMETOB
HAJIMYUE OMMBITA PAaOOTHI C Pa3IMYHBIMUA UCTOYHHUKAMU WH(POPMAIMH [0 XUMHHU
3.3 (HayuHas M HAYYHO-TIOMYJISIPHAS IUTEPATypa, CIOBAPH, CIIPABOYHHUKH, HHTCPHET-
pecypcol)
yMeHHe O0BEKTUBHO OICHHWBATh MH(POPMAIHIO O BEUIECTBAX, HX MPEBPAIICHIUIX
34 Y TIPaKTHIECKOM IIPUMEHEHUH U YMEHHE HUCTIONh30BaTh e€ JIJIs pelieHus yaeOHo-
MO3HABATEIbHBIX 3a/1a4
Bramenrne ocHOBaMH MOHATUHHOTO ammapaTa U CHMBOJNYECKOTO S3BIKA XUMUHU
4 JUISL COCTaBJICHUS (HOPMYJT HEOPTraHUYECKUX BEIICCTB, YPABHCHUH XMMHUYECKUX
peaximii; ocHoBamMu xumuueckoir HomeHknaTypbl (IUPAC u TpuBHaibHOR)
YMmeHue 0OBSICHATH CBSI3b MOJIOXKEHUsS dyieMeHTa B [lepuomudeckoii cucreme ¢
5 YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUCCKHX 3JIEMEHTOB
(cocTaB W 3apsn sjapa, o0IIee YUCIIo 3JISKTPOHOB), PaCIpeIeICHUEM JIICKTPOHOB
10 PHEPTETUIECKUM YPOBHSIM aTOMOB MIEPBBIX TPEX MEPHUOIOB, KM U KaJIbINS
[IpencraBnennie o0 TMEPUOAMYECKON 3aBUCHMOCTH CBOHCTB  XHMHYECKHX
6 DIIEMEHTOB (pamuyC aToMa, JIIEKTPOOTPHIATENBFHOCT), MPOCTBIX M CIOXKHBIX
BEUIECTB OT MOJIOKEHUs dyieMeHToB B Ilepuoamueckoii cucteme (B MaibIX
MepUoIax U TTIaBHBIX MOATPYIAX) U 3JEKTPOHHOTO CTPOSHUS aToMa
7 YMmenne knaccu(UIIpOBaTh:
7.1 XUMHAYECKUE DIIEMECHTHI
7.2 HEOpPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHne onpeaensiTh:
8.1 BaJICHTHOCTH U CTETICHb OKHCIICHUS XUMUYECKUX 3JICMEHTOB, 3aps] HOHA
8.2 BUJ] XUMMUYECKOM CBA3M U THUIl KPUCTANINUECKON CTPYKTYPBl B COEJUHEHUSAX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KMCIOT, OCHOBAHHUH )
8.4 OKHICIIUTENb 1 BOCCTAHOBHUTEIh
9 YMeHue xapakTepu3oBaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA:
o1 MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOJOPOJ, IpaduT, aiMas, KpeMHHUH, a3oT,
' ¢docdop, cepa, xsop, HATPHUH, KM, MarHUH, KaJIbIUH, aTIOMIHUH, KeJIe30)
CIIOKHBIX BEIISCTB, B TOM WYHCJIE€ WX BOJHBIX pacTBOpOB (BOJAa, aMMHAK,
XJIOPOBOJOPO/I, CEPOBOJOPOJ, OKCUIBI U THAPOKCHUIBI MeTaioB [-IIA rpymm,
9.2 amomunuda, menu (I), umnka, xenesa (II u III), oxcuast yriepoga (II u IV),
kpemuus (IV), azora u gocdopa (Il u V), ceper (IV u VI), ceprucras, cepHasi,
azoTHcTas, a3oTHas, GocopHas, yroiabHas, KpeMHHUEBasE KUCIOTAa U UX COJIH)
MPOTHO3UPOBATh M XapaKTEPU30BAaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX
9.3 COCTaBa W CTPOCHHWs, NPHMEHCHUE BEIIECTB B 3aBHCUMOCTH OT HX CBOICTB,

BO3MOXHOCTb IPOTCKaHUA XUMHUYCCKUX HpCBpaH.ICHI/Iﬁ B pa3JIMYHBIX YCIOBUAX




Kop, MpoBepsembie TpeboBaHUA K NpeaMeTHbIM pe3y/ibTaTam 6a30B0Oro ypoBHsA
npoBsepsemoro OCBOEHUA OCHOBHOM 06pa3oBaTe/ibHOM NPOrpaMmbl OCHOBHOrO 06Luero
TpeboBaHusA o6pasoBaHusa Ha ocHoBe ®PIOC
10 YMeHHe COCTaBJIATh MOJICKYJISIPHBIC M HOHHBIC YPaBHEHHS PEaKkUuii, B TOM
qHcIe:
10.1 peaxuuii HOHHOro OOMeHa
10.2 OKHCIIMTEIIEHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
103 WDTIOCTPUPYIOIINX ~XMMHYECKHE CBOWCTBA M3YYEHHBIX KJIaccoB (TPYIIN)
' HEOPTraHUYECKUX BEIECTB
10.4 MOJITBEPIKAAIONIUX TEHETHICCKYIO B3aUMOCBS3bh MEXKTy HUMHU
11 YMeHue BHIYUCIIATD (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JTOJIIO
' XHUMHAYECKOTO 3JICMEHTA B COCTUHCHUM
11.2 MacCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €r0 MacCy, 00beM ra3oB
114 [0 YpPaBHEHUSAM XUMHYECKUX PEaKIUHd M HaXOAUTh KOJIHYECTBO BEIIECTBA,
' 00BEM B Maccy peareHTOB IUIH MIPOTYKTOB PEaKIUU
12 Bitagenve (3HaHHUE OCHOB):
OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHHSA (HAONIONCHHWE, H3MEpeHHE,
12.1 OKCIIEPUMEHT, MOJCIMPOBAHNE) TMPH M3YYCHHH BEUICCTB H XHUMHYCCKHX
SIBIICHUH; YMEHHUE C(HOPMYIUPOBATH POOIEMY U IIPEITIOKUTH ITyTH € peIIeHHs
122 6e3omacHOi pabOTBl ¢ XMMHUYECKUMM BELICCTBAMH, XMMHUYECKONH MOCYIOH U
' 71a00paTOPHBIM 000PYAOBAHUEM
mpaBwjiamMu 0€30MacHOro oOpallleHusi ¢ BEIIeCTBAMU, HCIIOIb3YEMBIMH B
TIOBCETHEBHOM KHM3HH, PABIJIAMH TIOBEICHHS B LENAX COEpeKeHUs 300POBBS U
12.3 OKpY’KaIoIel PUPOIHON Cpelpl; MOHMMaHue Bpena (OMacHOCTH) BO3IEHCTBHS
Ha JXHUBBIC OpraHU3MbI OHpeJIeJIéHHLIX BCIICCTB, CHOCOGOB YMECHBUICHUSA U
MPCAOTBpAIlICHUA UX BPEAHOT'O BO3HeﬁCTBHH
13 Hann4ne npakTHdeckrX HaBBIKOB INIAHUPOBAHUS U OCYIIECTBICHHS CICAYIOIINX
XUMHUYCCKUX DKCIICPUMCHTOB!
W3ydeHHE W ONHCaHWe (PU3MUSCKUX CBOHCTB BEHIECTB; O3HAKOMIICHHE
131 ¢ GU3NYECKUMHA M XUMHYECKUMH SIBIICHHSMHU; OIIBITHI, WLTIOCTPUPYIOIIHNE
IIPU3HAKY IPOTEKAHUS XUMUUYECKUX PEAKLIUH
13.2 W3yUYEHHUE CIIOCOO0B Pa3/IelCHUs cMecer
MOJyYeHHE KHCIOpOoJa W W3yYCHHE €ro CBOMCTB; MONYYEeHHE BOAOpPOIA
13.3 Y M3YYCHHE €T0 CBOWCTB; IMOMYICHUE YIIIEKHUCIIOTO ra3a U N3y4eHHE €ro CBOMCTB;
MOJIyYCHHE aMMHUaKa U U3y9ICHUE €ro CBOMCTB
13.4 MIPUTOTOBIICHHE PACTBOPOB C OMNPENEIEHHOW MacCOBOW JOJEN PacTBOPEHHOTO
' BElIECTBA
135 IpUMEHEHHE HWHAWKATOPOB (JTakMyca, METHIIOpamka W (eHondramenna) mus
' OTIPEICNICHHS XapaKTepa CPeIbl B pacTBOPAX KUCIIOT U MISI0UYCH
13.6 UCCIICIOBAHKE W OIMCAHUE CBOMCTB HEOPraHHYECKUX BEHIECTB PA3NIIHBIX KIIACCOB;




Kogp,

Mpoeepsemble Tpe60BaHUA K NpeAMETHbIM pe3ybTaTam 6a30BOro ypoBHsA

nposepaemMmoro 0CBOEHMUA OCHOBHOI 06pa3osaTeanoD’| nporpammbl OCHOBHOro 06LI.I,EI'O

TpeboBaHusA o6pasoBaHusa Ha ocHoBe ®PIOC

U3y4YeHUE B3aUMOJEWCTBUS KUCIOT C MeTaUlaMH, OKCHUJAMHM METaJlIOB,
pacTBOPUMBIMH M HEPacCTBOPHMBIMH  OCHOBAHMSMH,  COJISIMH; [IOJyYEHHE
HEPAaCTBOPUMBIX OCHOBaHMI; BBITECHEHUE OJHOI0 MeTajljia APyruM U3 pacTBopa
COJIU; HCCIel0BaHue aM(OTEPHBIX CBOMCTB TMAPOKCHIOB ATFIOMUHUA U LIMHKA

13.7

pemI€eHUue OKCIICPUMCHTAJIBHBIX 3ajla4 110 TEMaM: «OCHOBHBIE  KIJTACCHI
HEOPraHN4YCCKUX COGﬂHHeHHﬁ)); (<3J'IeKTPOJ'II/ITI/I'-IeCKa${ JHUCCOIUAINA
«BaxHelumue HeMmMeTallsIbl U HX COCANMHCHUA, «BaxHeiue MeTauibl U UX
COCIUHCHU

13.8

XUMHAYECKUE SKCICPUMEHTHI, WILTIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUS PEaKIUi
HOHHOTO OOMEHAa; KAueCTBCHHbIC PEaKIMUd Ha MPHCYTCTBYIOUIME B BOJIHBIX
pacTBOpax HWOHBL: XJIOPHI-, OPOMHI-, HOAMI-, cyiab(har-, hocdar-, kapOoHat-,
CUITUKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS, MArHHUS, KaJIbIIHs,
aroMUHUS, kee3a (2+) u xenesa (3+), meau (2+), HUHKA

14

YMenue:

141

MPEACTABIITh PE3YNBTAThl HKCIEPHMEHTa B (popMe BEIBOAOB, JOKA3aTEIBCTB,
rpauKoOB ¥ TaOIUI U BBISBIIATH SMIIUPHUECKUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIUBaTb CBA3M MECXKOAY PCAJIbHO Ha6J'IIO,Z[aeMI>IMI/I XUMHYCCKUMH

SABJICHUSAMH U NIpoL€CCaMu, MMPOUCXOAANIUMU B MAKPO- U MUKPOMUPE, OOBSICHITH

MPUYHMHBI MHOT0OOpa3Hs BEIECTB

INEPEYEHDb 3JIEMEHTOB COAEPKAHHUA, IPOBEPAEMbIX HA OCHOBHOM
rOCYAAPCTBEHHOM OK3AMEHE I10 XUMHHA

Kopg, MpoBepAemblii 31eMEHT coaepiKaHuna
1 IlepBoHavanbHbIE XUMUYECKHUE MMOHSITHUS

1.1 UYucreie BeniectBa U cMecH. CrocoOBI pasJieNIeHus: cMecei

12 ATOMBI 1 MOJIEKYJIBI. XUMHYECKHE dJIeMEHThI. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U ClOKHEIE
' BEILIECTBA.

1.3 Xumudeckast hopmyia. BaleHTHOCTh AaTOMOB XUMHUECKUX 21eMeHTOB. CTETNIeHbh OKHCIICHHMSI

14 3aKkoH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOcHUTENbHAsE aToMHasi Macca. OTHOCHUTENbHAST MOJIEKYJIsIpHAs
' macca. MaccoBast JoJIs1 XUMHUECKOTO DJIEMEHTA B COCIMHECHUH

15 KosuuectBo BemecTBa. Moab. MomspHas Macca. MossipHblid 00bEM Ta30B. B3anMOCBSI3b KOJUYECTRA,
' MAaCChl M YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 ®u3nyecKkue U XUMMHUECKHE SIBICHUS. XUMHUYECKasi peaklusi U e€ MPU3HaKU. 3aKOH COXpaHEHHs] MaccChl
' BEIIECTB. XMMHUYECKUE YPABHEHUS
9 Ilepuopuueckuii 3akoH u Ilepuopuueckas cucreMa xumuueckux odsiaemeHtoB JI.M. Menneneesa.

CtpoeHrie aToMOB
2.1 Ilepuoauueckuii 3akoH. [lepuoauueckas cucreMa xumuueckux snemenToB J.M. MenaeneeBa. Ilepuonst




Kopg MpoBepsaemblit aneMeHT cogepKaHua
u rpynnsl. usnueckuil cMbIci HOPSIIKOBOrO HOMEpa, HOMEPOB NIEPUOJIa U TPYNIIbI 3JIEMEHTa
99 Crpoenue atomoB. CoctaB aToMHBIX siep. M3oTombl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0UeK
' aToMOB nepBbIX 20 xuMuyeckux 3emMeHToB [lepuoanueckoii cuctemsl JI.M1. Menneneesa
3aKOHOMEPHOCTU B M3MEHEHHU CBOMCTB XMMMYECKHX JJIEMEHTOB MEpPBBIX TPEX IEPUOIOB, Kajus,
53 Kajplus (pagmyca aTOMOB, dJIEKTPOOTPHLIATEIHHOCTH, METAJUTMUCCKIX M HEMETAITIMYECKUX CBOMCTB) U
' WX COCJMHEHUH B COOTBETCTBUH C MOJIOKEHHEM 3JeMeHTOB B [lepuoauueckoii cucteMe U CTPOSHUEM UX
aTOMOB
3 CrtpoeHue BemnecTsa
31 Xumudeckass cBsizb. KoBaneHTHas (MONspHass W HEMOJIAPHAsl) CBSA3b. OJEKTPOOTPUIATEIHLHOCTh
' XMMHYECKUX AJIeMEHTOB. MloHHast cBA3b. MeTasuinueckast CBs3b
32 THIIBI KPUCTAIUIMIECKUX PEMIETOK (ATOMHASI, HOHHAS, METAJUIMIECKAs), 3aBICHMOCTE CBOHCTB BEIIECTBA
' OT THUIIa KPUCTAJUIMYECKON PEIIETKY U BHJIA XUMHUUECKOH CBSA3H
4 Baxneilmue npeacraBuTenn HeOpraHMUecKuX BelecTB. HemeTamibl 1 UX cOeqUMHEHUSA. MeTalbl U ux
COEIMHEHUS
Knaccudukanms © HOMEHKJIAaTypa HEOPraHMYeCKWX COEIMHEHH: OKCHAOB (cosieoOpa3yromue:
a1 OCHOBHBIC, KHCJIOTHEIE, aM()OTEpHBIE) H HecoleoOpa3yromye; OCHOBAaHUK (IIEI0YN M HEPacTBOPUMBIE
' OCHOBaHUsI); KUCIOT (KHCIOPOICOACPKAIINE U OCCKUCIOPOTHEIE, OMHOOCHOBHBIE U MHOTOOCHOBHEIE);
coJieil (CpeTHUX U KUCIIBIX)
42 du3nueckue U XUMHUYECKHE CBOMCTBAa MPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpPa, KHCIOPOJa,
' cephl, a30Ta, Gocdopa, yriaepoaa, KpeMHUS
43 du3nyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAJUIOB: JIMTHS, HATPHs, Kallus, MarHUs W
' KaJIBIUs], ATFOMHUHUSA, JKelne3a. DIEKTPOXUMHUYECKUHN PsiJl HAITPsDKEHUH METaIJIOB
44 dusnueckue M XUMHUYECKUE CBOMCTBa BOJOPOIHBIX COEIMHEHUH HEMETAJUIOB: XJIOPOBOJIOPOJA,
' CEpOBOI0PO/IA, AMMMAKA
45 dusnueckne W XUMHYECKHE CBOMCTBa oOkcumoB HemeramwtoB: cepbl  (IV, VI), asora(Il, IV, V),
' dochopa(lll, V), yrnepoma(ll, IV), kpemunsi(IV). [lomydeHne okCHIOB HEMETAIIIOB
46 Xumuueckre cBoiicTBa OkcumoB: MeTamioB |A-IIIA rpymm, twmaka, memu(I) u sxenesa(ll, 11). TTonyuenue
' OKCHJIOB METAJLJIOB
47 XuMHYeCKHEe CBOWCTBA OCHOBAaHHN W aM(OTEPHBIX THAPOKCUIOB (Ha MpUMepe THAPOKCHIOB aTFOMUHUS,
' xeJesa, IuHKa). Ilonyuenne ocHOBaHMH 1 aM(OTEPHBIX THAPOKCUIOB
OO0mue XUMHYECKHEe CBOWCTBA KHCJIOT: XJIOPOBOJOPOJTHOW, CEPOBOJIOPOHONM, CEPHHCTOM, CEpPHOMH,
4.8 aszotHOHU, (ocdopHOH, KpeMHUEBOH, yrompHOW. OcoOble XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHON
CEpHOM W a30THOM KHcHoT. [TosrydeHne kucmor
4.9 OO01ue XuMIYECKUe CBOMCTBA cpeTHUX cojieid. [lomydenue comeit
410 [Tonyuenune, coOupaHue, pacro3HaBaHWE BOJAOPOJA, KHCIOPOJA, aMMHAaKa, YIJIEKUCIOro Ta3a B
' 1abopaTopuu
411 [lonmy4yenne amMMmuaka, cepHOW M a30THOW KHMCIOT B HPOMBIIUICHHOCTH. OOIne CrocoObl MOTydeHus
' METAILIOB
4.12 I'enernyeckas CBsA3b MEXy KJIJaCCAMU HEOPTaHUUYECKUX COEIMHEHUH
5 XHUMHUYECKHE PeaKIHU
51 Krnaccugukanus XMMIYECKHX peakiuid MO Pa3IUYHBIM IPH3HAKaM: TI0 YHCITY M COCTABY YYACTBYIOIINX B

peaknuy BEUIECTB, N0 TEIUIOBOMY J(QEKTy, M0 H3MEHEHHIO CTENCHEH OKHCICHHS XHMHUYECKUX




Kop, MpoBepsaemblii aneMeHT copepiKaHua
AIIEMEHTOB
5 TernoBoil 3GPeKT XUMHYECKOH peakIHu, TEPMOXUMHUYECKHE ypaBHEHHUS. ODK30- M JHIOTEPMHYECKHE
' peakin. TepMOXHMHUUECKHe ypaBHEHUS
53 OKHUCITUTENTEHOBOCCTAHOBUTENbHBIE peakiun. OKUCIUTENN M BOCCTAHOBUTENH. [Iporiecchl OKUCICHHUS U
' BOCCTAHOBJICHUS. DIICKTPOHHBIN OalaHC OKUCIIMTEIHPHOBOCCTAHOBUTEILHON PEaKIINH
54 Teopust >IEKTPOTUTHYECKOW aucconuanuy. KaTHOHBI, aHMOHBL. OJEKTPOIUTHI M HEIIEKTPOIHUTHL.
' CunbHBIE U clTa0bIe IeKTPOIHUTHL. CTENeHb AUCCOIMAIIH
55 Peakunu noHHOTO OOMEHa. YCIIOBHS ITPOTEKaHUs peakUii HOHHOTO OOMEHa, MOJIHBIE M COKpalléHHbIe
' WOHHbIEe YPAaBHEHHS PeaKuuii
6 XHMUS ¥ OKpY’KaroIas cpeia
6.1 Bemecrta 1 MaTepuasisl B ITOBCEIHEBHOM JKHM3HM 4elloBeka. bezomacHoe MCIIOIb30BaHUE BEIIECTB U
' XMMHYECKUX peaklyii B JabopaTopyu 1 ObITy. [lepBasi HOMOIIb ITPY XMMUYECKUX 0)KOTaX W OTPABICHHUSIX
XuMHYeCcKoe 3arps3HeHNe OKPYXKAIOIIeH cpensl (KHUCIOTHBIE MOXKIHW, 3arps3HEHHE MOYBHI, BO3AyXa U
6.2 BOZIOEMOB), crocoObl ero mpenotBpamieHus [IpenensHas gomyctumas koHueHTparwms BeuiectB (ITJK).
' Ponp XxMMHM B pelIeHHH 3KOJIOTMYECKHX INpolieM. YcuieHne napHukoBoro sddexra, paspyuieHne
030HOBOTO CIIOS
[Ipumenenue cepsl, azora, ¢ochopa, yriepoaa, KpeMHHS W UX COCIUHCHHUA B OBITY, MEIWIIMHE,
6.3 MPOMBIIIJIEHHOCTH W CEIIbCKOM Xo3siicTBe. [IpuMeHeHWe MeTauioB M CIUIaBOB (CTajb, YYI'YH,
' JFOpaIFOMUHNMI, OpoH3a) B OBITY M MPOMBINIIEHHOCTH MX coeanHeHui. [IoHsATHEe 0 KOPPO3UU METaJuIoB,
OCHOBHBIE CTTIOCOOBI 3aIIUTHI HX OT KOPPO3UH
6.4 IIpupoaHBIe UCTOYHHUKN YTIECBOAOPOJOB (Yrojb, MPUPOIHBIN ra3, HEPTH), MPOLYKTH UX HepepaboTKU
(OeH3MH), UX PoJib B OBITY M IPOMBIIUICHHOCTH
[NepBonauabHBIE TIOHATHS 00 OPraHMYECKIX BEIIECTBAX KaK O COSANHEHUSX yriieposia (MeTaH, dTaH, dTHIICH,
6.5 alleTWJICH, TAaHOJ, TJIMLEPHH, YKCycHas Kuciota). [IoHsTHEe 0 OMOJOTMYecKH BaXKHBIX BEIECTBAX: JKUPAX,
OerKax, yIiieBoJax — M MX POJIH B )KM3HU YeJIOBEKa
7 Pacuéter:
7.1 110 (hopMysiaM XUMHUIECKUX COSAUHEHUH
7.2 Macchl (MacCOBOM) JTOJIM pacTBOPEHHOTO BENIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YPaBHEHHUSM
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Xumust. 8 kiacc: 6a30BbIil ypoBeHb, yueOHuk / O.C. ['abpuensH. - 5-e

u3 ., nepepadorannoe. - M.: Ilpoceemenue, 2023. - 175 c.

Xumus. 9 xknacc: 6a30BbIi ypoBeHb: yueoHuk / O.C. I'abpuensiu. - 6-e usn.,

ctpeotun. - M.: IIpocsemienue, 2024. - 223 c.

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
Beenure

1. 'abpuensu O. C., Bockoborinukona H. I1., Smykosa A. B. HactonpHas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe nocodue. - M.: [poda, 2021.
2. l'abpuensu O. C., SAmykoBa A. B. Tetpanp 11st 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 ki. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensina
«Xumusy. 8 kimacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueOnuky O. C. 'abpuensina
«Xumusy. 9 xknacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.
8 kiacey : metoaudeckoe nocoodue / JI. M. Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kaptol k yueonuky O. C. ['abpuensna « Xumusi.
9 knace» : Mmerogumdeckoe rmocooue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumust. 8 ki1.: KonTpoasHbIie 1 TpoBepoyHbIe padboThl K yueOHuky O. C.
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IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenurenannabiehttp://www.chemnet.ru I'azera « XuMus» ¥ CalT I yIATEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Equnas xomrekmus LIOP: TIpeaqmeTHas KOUTSKIHS
«XuMUD

http://school-collection.edu.ru/collection/chemistry EctectBenHo-Hay4YHBIE
skcnepuMeHThl: xumus. Komekuus Poccuiickoro o0meo0pa3oBaTeabHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccutickas omuMIinaaa IIKOJIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YICOHUK JUIS
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJLISIK: XUMUS
http://www.chemistry.ru JlucraHiiponHas OJIMMITHAIA 10 XUMHUH:

TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MTPOECKT






