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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3zoBaTeILHOMN MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JICSITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl 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
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JIPYyrOMY, BBINOJHSAS (QPYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (QopMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU 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
3HauY€HUE MPUOOPENH TaKHUE 1eJIU, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUarOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOW IEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJI HM3yUYEHUS XHMHUHM Ha YPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HMU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 3IeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX 3IJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAst Macca. MaccoBas ol XMMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacCchl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmMmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHMs MaccChl BELIECTB. XMMUYeckue ypaBHeHMs. Knaccudukanums
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ JIabopaTopHbBIM O00OpPYAOBaHUEM, U3YUEHUE U OINHMCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KHCIOTON) SABICHUH, HAOII0IeHUE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
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, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS Macchl, CO3/aHUE MOJENeH MOJEeKYI
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue kucmopoma. CrocoObI



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

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib U METaH. 3arps3HEHue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

MomnsipHbiii 00BEM ra3oB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupojie U B *KU3HU 4esnoBeKka. KpyroBopoT BOAbI B IpUpPOJE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

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

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

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

['eHeTnueckas CBsI3b MEKY KJIaCCaAMU HEOPTraHUYECKUX COCTMHEHUI.

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 ropeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHICOMATEPHUANIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJI0ICHNE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeETaulaMHU, pPEaKkUui HEUTPAIM3alHM, IOJy4YCHHE HEPACTBOPUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoanuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MengesneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHe O
IpyNNax CXOJHBIX 3JEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM(pPOTEepHbIE OKCUIBI
Y TUAPOKCHUJBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aTroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, ITPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIVHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIBI XMMHYECKOW CBA3U. THIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatne o karanuse. [loHsTne 0 XuMHueckoM paBHOBecUU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

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

Peakiun noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUs PEAKIUi 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 MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U ajnmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakUuu pas3yIoKEHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, WIeJo4amMu). XJIIOPOBOAOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeNeHH OKucieHus. CTpoeHue u (pU3MYecKue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAs PEAKLUs Ha



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

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMEeHEeHHE. KadecTBeHHas 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
ynoOopeHuil. XuMHU4YecKkoe 3arps3HeHUE OKPY>KaIOIIEeH Cpeibl 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 CBOICTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAM(UKAIIMK, PACIpPOCTPaHCHUE B TpHpojae, (PHU3MYECKHEe W XUMHUUYCCKUC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza riaoOanbHOTO TMOTEIJICHUS] KIUMaTa, MapHUKOBBIM
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 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie MCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
MPOJIYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus KpeMHus B Tmipupoje. OOmiue mpeacTaBlieHus 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 MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cylbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
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 IPOTEKAHHUsI, B3AMMOJIECUCTBAE KOHIEHTPUPOBAHHON a30THOW KHUCIIOTBI C ME/IBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HaBaHUE W U3YUYCHUE
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 COCTUHEHUSD.

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. MeTayundeckas CBsI3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocOOBI 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YyTyH, AIOPATIOMUHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyeckue U XMMHUYECKUe CBOMCTBA (Ha mpuMmepe Hatpusi U Kainus). OKCUIbl U



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. Pu3nyeckue 1 XMuMUUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoOKIE€HHE B mnpupone. Pusndeckue 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 CBOMCTRA xkene3a. Okcuibl, Tuapokcuabl U conu xenesa (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 BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEWUCTBHUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllecCa TOPEHUS KeJe3a B KUCIOPOJIe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMM HAa MOHBI: MarHus, KajbliUs, aJIIOMUHUS, [IUHKA, JKeje3a
(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'MAPOKCHUIA ATFOMUHUS
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
WCIIOJIb30BAaHUE BEIICCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momornis npu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

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

Xumuueckuii IKCnepumMeHm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIMMEPHBIC
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--HAYYHOT'O IUKJIA.

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, MAaTEPHAITHI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, ra3, pacCTBOP, pACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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



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

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO  OOIIETO
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 MpaBWJaMd W HOPMaMHU IIOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HHQopmMaruen 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
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3JJaHUN YUEOHBIX MPOCKTOB, 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 HAYYHOTI'0 MO3HAHUS:

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 Pa3BUTHUS IPHUPOJBI, B3aUMOCBS3SX 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,
MO3HABATENIbHON, WH()OPMAIMOHHOM W YHUTATENbCKON KYJIBTYpPHI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CcaMOOOpa30BaHUIO, TMPOCKTHOW W  HCCIIEJOBATEIbCKOM
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 370POBBIA 00pa3 KHU3HH, OCO3HAHHME MOCIEACTBHA 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 MPAaKTUYECKOMY M3yYEHHUIO Tpodeccuil u TpyJa pa3InyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHUs 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 LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
mpaBuiI 0€30MaCHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
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  KyJIbTYPhl, OCO3HAHHUS TJOOAJIBHOTO  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 pe3yJbTaTOB BBIACISAIOT 3HAUYMMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
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 B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCH B Kaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM Ipoilecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (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 (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSATh Pa3u4yHble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTHBHOTO MCIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE WCIIOJIb30BaTh M AaHAIM3MpPOBaTh B Ipolecce 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 XOJ¢ Juamora W (WiM) JIHUCKYCCHUHU) TIO
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 JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh WJIM 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 M AaHAJM3UPOBATh KOHTEKCTHI, IIPeIjlaraéMble B YCIIOBUU 3aJaHUH.

IMPEAMETHBIE PE3YJIBTATDBI

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



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yuenus B 8 kyiacce npeaMeTHbIie pe3ysibTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHECHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMEHICHUS, PEaKLIUu
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, PACTBOpP, MAaccoBas JI0Js BEILIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUA W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e ICTIOJ30BAaTh XMMUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTISATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHCHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona [I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

¢ ONMMCHIBATh W XapakTepuszoBaTh TabOmMMuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymma)y, maneie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);

e KJIaCCU(PUIIUPOBATh XUMHUYECKHUE DIIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

e XapaKTEepPU30BaTh (OIMHUCHIBATh) OOIIHME XHMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B
Pa3JIMYHBIX YCIIOBHUSIX;

e BBIUUCJIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCoOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAWTH PACUETHI IO
YPaBHEHUIO XUMHUYECKOUN pEeaKInH;

e IPUMEHATh OCHOBHBIE ONEPALIMN MBICIUTEIBHON AEATEIBHOCTA — aHAINU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJI1 U3y4YEHUs CBOICTB
BEIIECTB M XHWMHYECKUX pEaKIMil, €CTECTBEHHO-HAYyYHbIE METOJIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CJIEIOBATh MPaBUJIaM MOJIb30BAaHUSI XUMHUYECKOU MOCYI0N U J1a00paTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBIINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OINBITOB MO TMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BEUIeCTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM J0OJIEW PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IIEJIOYEH U KHCIIOT C MOMOIIbI0 MHAUKATOPOB (Jlakmyc, (heHomndTanenH,
METHJIOPaHX U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBATh CMBIC OCHOBHBIX XHMHUYECKMX TMOHATHUM: XUMHYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUU HOHHOIO
oOMeHa, KaTanu3aTtop, XHMHYECKOE€ paBHOBecHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUIMYecKasi), KpHUCTAUIMYECKas pemeTka, KOppO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeAeabHO AOMyCTUMAas
koHueHntpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHHA H
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

¢ ICTIOJIB30BAaTh XUMUYECKYIO CUMBOJIHKY JJIsI COCTaBJICHUs (hOPMYJI BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e ONIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpbiBaTh cmbica [lepmogmueckoro 3akona J[. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUU B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHUS UX
aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTraHWYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepU30BaTh (OMHCHIBATH) OOMME M CHeNUPUISCKUEe XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

e COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON TUCCOMALIMN KUCIIOT, EI04Ye
U COJICH, TIOJTHBIE U COKpAIIEHHBIC YPaBHEHUS PEaKIiii HOHHOTO OOMEHa,



yYpaBHEHHUs peaKlui, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYCCKOU
CBSI3M MEX/Ty BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

e PACKpBIBATh  CYITHOCTh  OKHCIIMTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITUI
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;

o MPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

¢ BBIYMCJISITh OTHOCHTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE, MPOBOAUTH pacdEThl IO
YpaBHEHUIO XUMUYECKOMN peaKIny;

e COOJTIONATH TIpaBUJjIa MOJIb30BAHUSI XUMUYECKON MOCYI0N M J1a00paTOPHBIM
o0opy/oBaHMEM, a TakKe TMpaBuia oOOpallleHus C BeElIeCTBaMH B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB IO TOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 yTIIEKUCIIOTO ra3a);

e IPOBOJIUTH PEAKIIMH, MOATBEPKIAIONINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

e IPUMEHSTh OCHOBHBIE OTIEpPAIliN MBICITUTEIBHON JEATeILHOCTH — aHau3 1
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMaTHU3allUul0, BBIABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHoBaHue pa3jiesioB u

KoanuecTBo 4acoB

KoHnTpoJbHbie

IIpakTH4eckue

deKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMust — BaxkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 1 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeATEIbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
BemecTBa 1 xuMuueckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3neu 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelEeCTB
21 Boznyx. Kucnopog. [lonsitue 6 1 bubmuoreka [JOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bogopoa.Ilonsarue o kucinorax 8 1 bu6muoreka [JOK
' U COJIsX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xummuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

bubnunoreka LIOK

3.1 7
XHUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMuyeckas CBI3b.
3.2 OKUCIATEIILHO- 8 buGnuorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKITUN
bubmnoreka IIOK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne ni/mt P Kontpoabnble | IIpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3neu 1. BemecTBo U XuMH4yecKkmne peakiun
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIMTHYECKAs TUCCOLUALIHS. 8 1 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL L€P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.3 aneMeHTOB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa [JOK
' PYIHBL ’ P https://m.edso00.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
24 anemeHToB |V A-rpynmsl. Yriaepoa u 8 1 2 bubmoreia HOK
' . PYHIIRL pos https://m.edso0o.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS



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
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Hroro no pazneny

25

Pasznen 3. MeTa/uiibl M X COCANHCHUHA

. bu6mmoreka [IOK
3.1 Obmpme cBofiCTBa MCTAIIOB 4 https://m.edso0o.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pasznen 4. Xumus u okpyxaromas cpeaa
4.1 BentectBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIJMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 [Ipeamer xumun. Pons xumuu B 1 01.09 bubmnoreka IIOK
JKA3HU 4ejioBeka. Tesa 1 BelecTBa ' https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MeTogax MO3HAHUS B
xumuu. [IpakTrueckas padora Ne | BuG LIOK
nOIMOoTEKa
1 07.09
2 «HpaB._HHa paboTt B 1abopatopmH 1 https://m.edsoo.ru/ff0d227¢
1 IpUEMBI 0OpAILIEHHUS C
71a060paTOPHBIM 000PYTOBAHUEM
3 YucThIe BElIECTBA U CMECH. 1 08.09 bubanoreka LIOK
CriocoObI pasjiesnieHus cMecei ' https://m.edsoo.ru/ff0d23dc
[IpakTuueckas pabora Ne 2
4 «Pa3znenenue cmeceii (Ha nmpumepe 1 1 14.09 bubmmorexa [TOK
s . PHMEp ' https://m.edsoo.ru/ff0d26ca
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6anoreka LIOK
1 15.09
> (TapToBas HarkoCTHka . https://m.edsoo.ru/ff0d28c8
but6mmoreka [IOK
21.09
6 ATOMBI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUYECKHUe AJIEMEHThI. 3HAKU 1 29.09 but6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
8 II 1 28.09
POCTHIC H CHOMHEIC Bettectsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE 1 29.09 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MMOCTOSIHCTBA COCTaBa
BellecTB. XUMu4eckas popmyiia.

bubnunorexa LIOK

10 05.10
BaneHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOCHTENIbHAS aTOMHAs Macca.
11 OTtHOcHUTENbHAs MOJEKYIIsIpHAas 06.10 bubmorexa LIOK
yip ' https://m.edsoo.ru/ff0d323c
Macca
MaccoBas 10JIs1 XUMHYECKOTO bubmnoreka IIOK
12 12.10
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KommuecrBo BemecTBa. MoJb. 13.10 bu6nunoreka [IOK
MounsipHas Macca ' https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE 19.10 bubmuorexa [JOK
ABJEHUS. XUMHAYECKasl peaKuus ' https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBHs MPOTEKAHUS 50.10 bu6muoreka [JOK
XAMHUYECKUX PEaKUi ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. 26.10 bubnuotexa [JOK
XUMHUYECKUE YPAaBHEHUS ' https://m.edso00.ru/ff0d3b88
BoIunciaeHus KOJIUYECTBA, MaCChI
17 BEIIECTBA [0 YPABHECHUSM 27.10 bubmmorexa HOK
P . ' https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccudukanust xumMuaeckux
18 €aKIi (COeAMHEHUS 09.11 bubmorexa [TOK
p ’ ' https://m.edsoo.ru/ff0d3f34
pa3oXKeHUs, 3aMeIlleHus, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIil-
19 sHIMKIoneauct. Odo0enne u 10.11 Bubmiorexa OK
' . ' https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme 1611 bubmuoteka [IOK

((BCH_ICCTBa U XUMHWYECKHE

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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PEaKumn»

Bo3ayx — cmech razos. Cocras

bubnunorexa LIOK

21 Bo3ayxa. Kuciopon — 3i1eMeHT u 17.11
Ayx PO https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckre 1 XUMUYECKUE
29 CBOMCTBA KHCJIOpOJia (peakuu 23.11 bu6muoreka [IOK
OKHCJIeHus1, ropenue). [Tousitue 06 ' https://m.edsoo.ru/ff0d4614
OKCHuaax
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B
23 J1a00PATOPUU U IPOMBINIIIEHHOCTH 24.11 bubmaorexa LIOK
paTop p ’ ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
pCaKIII/II/I, IIOHATHUC O
24 TEPMOXUMHUYECKOM YPABHCHUU 30.11 Bubmaorexa HOK
P M ’ ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX
peakuax
TonnuBo (He(Th, yroiab U METaH).
25 3arps3HeHue BO3AyXa, CIIOCOOBI €ro 01.12 Bubmorexa ITOK
p yXd, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
IIpakTiueckas padora Ne 3 mo teme
26 «I_P}OJ'I €HUE U 12061/1 aHue 07.12 bubmorexa OK
yi p . ' 14.12https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJ1a, M3ydeHUE €T0 CBOHCTR
97 Bonopon — anemeHT u npocroe 08.12 bubmuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje ' https://m.edsoo.ru/ff0d4ddo
Dusznueckre U XUMHUUECKIE Bu6 110K
HOIMOTEKA
28 cBoiicTBa Bogopoaa. [IppMenenue 14.12
Aopoaa- 11p https://m.edsoo.ru/ffod4ddo
BOJIOpOJa
29 [TonsaTue o KkucnOTaX M CONSIX 15.12 bubnmoreka [JOK



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
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https://m.edsoo.ru/ff0d50d2

CniocoOsI 1oTydeHust BOAOPO/Ia B

bubnunoreka LIOK

30 21.12
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme

31 «Ilonmydenne u coOupanme 22.12 bubmorexa [IOK

yi p } ' https:/m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3YUCHHE €r0 CBOMCTBY

32 MonsipHblii 00bEM Ta30B. 3aKOH 2812 bubnmnorexka HOK
ABorajipo ' https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIru4yecTBa

33 BEIIECTBA ra3a Mo €ro U3BECTHOM 29.12 bubmorexa HOK

Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 YPAaBHEHUIO PEAKIMU Ha OCHOBE 11.01 bu6nuoreka [JOK
3aKOHA 00BEMHBIX OTHOIIEHHI ' https://m.edso0.ru/ff0d5708
ra3oB

35 du3nyeckrue U XUMAYECKHE 1501 bu6nuorexa [IOK
CBOMCTBA BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. [Tonsitue 00 18.01 bubmorexa [JOK
WHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTENb.

37 HacrlmeHnnsie 1 HeHACHIIEHHBIE 1901 bubnunorexa LIOK
pactBopbl. MaccoBas 101 ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «IIpuroroBieHne pacTBOpOB C -5 01 bubmuoreka [IOK
orpeeIEHHON MacCOBOM JT0JIeH ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponsHas padora Ne2 o teme 26.01 bubnmoreka [JOK
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«Kucnopoa. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, Ki1accupuKaims,

but6mmoreka [IOK

40 01.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[ToydeHre ¥ XUMUYECKUE
41 CBOMCTBA KUCIIOTHBIX, OCHOBHBIX U 02.02 bubmmorexa HOK
’ ' https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, 08.02 bubnmnoreka [HOK
KiaccuUKaIis, HOMEHKIATypa ' https://m.edsoo.ru/ff0d67ca
[TonyyeHnue u xumMu4eckue bubnmnorexka HOK
43 . y 09.02
CBOICTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, 15.02 bubmnoreka IIOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tonyuyenue n xummuueckue 16.07 bu6nuoreka [JOK
CBOMCTBA KUCIOT ' https://m.edsoo.ru/ffodfee2
Conu (cpeanue): HOMEHKIATypa,
46 CHOCOéBIj oI )eHI/Is[ XI/IMI/I‘IZ(IZ)KI/IG 22.02 bubmorexa [JOK
. yi ’ ' https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuyeckas padora Ne 6.
47 Pemenne skcniepuMeHTalIbHBIX 59.02 bu6muoreka [JOK
3aa4 1o Teme «OCHOBHBIE KJIaCChI ' https://m.eds00.ru/00ad9b7c
HEOPTaHUYECKUX COCIMHCHUI
I'eneTnueckas CBSA3b MEKIY
48 KJIACCAaMH HEOPTraHHYECKHUX 01.03 bubmmorexa [JOK
. p ' https://m.edso0.ru/00ad9a50
COCTMHCHUI
49 O06o0mIeHrne U cucTeMaTH3aIus 07.03 bubmuoreka [{OK
3HaHUI ' https://m.eds00.ru/00ad9ch2
50 KonTtponbHast padota Ne3 o treme 14.03 bubmuoteka [IOK
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"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUN"

https://m.edsoo.ru/00ad9ela

[TepBbie MOMBITKY KIACCH(PUKAITUU

bubnunoreka LIOK
ol XUMHUUYECKUX 3JIeMeHTOB. [ToHsITHE 15.03
https://m.edsoo.ru/00ad9ffa
O TPYIIax CXOIHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 Ilepuonnueckas cucrema 21.03 bubnmnorexka HOK
XUMH4YECKHX 31eMeHToB /l. 1. ' https://m.edsoo.ru/00ada52c
MenneneeBa
bubmnoreka IIOK
53 [Tepuonpl, rpymmbl, TOATPYIIITHI 22.03
PHOZEL, TPYITHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 04.04 bubnuorexa [IOK
aTOMHBIX sifiep. M30TorbI ' https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aTOMOB 3JIEMEHTOB 05.04 but6mmoreka [IOK
ITepuoanueckoit cucremst /. 1. ' https://m.edsoo.ru/00ada6bc
Meneneena
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B 11.04 but6mmoreka [IOK
ITepuoauueckoit cucreme /. U. ' https://m.edsoo.ru/00ada824
Meneneena
3nauenue [leproanueckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U IIPAKTHKU. 12.04 bu6muoreka [JOK
. 1. Mennenees — y4€HbIH, ' https://m.edsoo.ru/00ada96e
MeJaror U rpaxkJaaHuH
DJIEKTPOOTPULIATETLHOCTh AaTOMOB bubnuotexa [JOK
58 18.04
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumMu4eckas CBSI3b 19.04 but6mmoreka [IOK
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https://m.edsoo.ru/00adac34

60 KoBasieHTHas nonsipHas 1 55 04 bubmmoreka [JOK
XUMHUYECKAA CBS3b ' https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas 1 26.04 bubmmoreka [JOK
XAUMHUYECKas CBA3b ' https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
02.05
62 Crenens okucrenus 1 https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO- 1 03.05 bu6mmoreka [IOK
BOCCTAHOBHUTEJIbHBIC PEAKIIUU ' https://m.edsoo0.ru/00adb076
bubmnoreka IIOK
16.05
64 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/00adb076
65 O06o011eHre U cucTeMaTu3alus 1 17.05 bubnuorexa [IOK
3HaHUI. ' https://m.edsoo.ru/00adb486
bu6anoreka LIOK
23.05
66 HToroBast KOHTpONbHAs paboTa 1 https://m.eds0o.ru/00adb33c
N bubmmorexa [JOK
24.05
67 AR KOHTPOILHOI padoTE! 1 https://m.edsoo.ru/00ad9ch2
68 O06o0011eHre U cucTeMaTHu3alus 1 25 05 bubnmnoreka [JOK
3HAHUU ' https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 04.09 bubnuoreka [IOK
XUMHYECKHUX dj1eMenToB 1. . ' https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1 07.09 bubmorexa HOK

B ' https://m.eds00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 11.09 bu6mmoreka [JOK
HEOPraHWYECKUX BEIECTB ’ https://m.edsoo.ru/00adb7e2

4 Buiel XuMHu4ueckoil CBSA3U M TUIIBI 1 14.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1 18.09
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

5 Krnaccudukanus XuMuueckux 1 21.09 bubnnoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM ' https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMHUYECKOU

7 eaknnu. IToHITHE O TOMOT€HHBIX U 1 25.09 bubmmorexa LOK
p ' ' https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIUSIX
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

bu6mmoreka [JOK
8 @DaKTOpHI, BIUSIOIIAE HA CKOPOCTh 1 28.09

XHUMHYCCKOMU PEaKIMU U IMOJIOXKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XUMHYECKOI'O paBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 02.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 nccorranuu. CHILHBIE U cl1a0ble 05.10 bubmoreka LOK
A HHATHIH. ' https://m.edso00.ru/00adcd68
ANEKTPOJIUTHI
bubmuorexa [JOK
11 Monuble ypaBHEHUS PEAKIIUN 09.10
My peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN 12.10 buomiorexa [JOK
puﬂ ' https://m.edso0o.ru/00add5d8
00 IIEKTPOIUTUICCKON AUCCOIUAIIH
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUHA 00 16.10 Bubmorexa ITOK
pea . ' https://m.edso00.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
bu6mmoreka [JOK
14 IlonsTue o ruapoanse coje 19.10
P https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMaTH3aIIHS 23.10 bubmuorexa [JOK
3HaHUI ' https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelienue skciepuMeEHTAIIBLHBIX 26.10 Bubmorexa ITOK
p ' https://m.edso0o.ru/00addbfa
3a51a4»
KonrtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS 09.11 bubmaorexa LOK
p a THATI. ' https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO01mas xapakTepuCTHKA TaIOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDPE 13.11 Bubmiorexa LOK
pHMEp ' https://m.edsoo.ru/00addfe2
XJIopa
19 XinopoBogopoa. ColisiHast KUCTIOTA, 16.11 bubmuoreka [JOK
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XHUMHUYCCKUC CBOﬁCTBa, IIOJIYy4YCHHE,
IIPUMEHECHUC

https://m.edsoo.ru/00ade104

[IpakTuyeckas padora Ne 2 o Teme

bubmuorexa [JOK

20 «[TonyuyeHne COISIHOM KUCIOTHI, 20.11
yi . N https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruuciienus mo ypaBHEHUsIM
21 XUMHYECKHUX PEAKIIUN, €CIIH OUH U3 23.11 Eubmorexa ITOK
p ’ ' https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB 9711 bubnmnoreka [JOK
VIA-rpynibl ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.
23 Haxoxnenue cepbl 1 €€ coeMHEHU I 30.11 bubnnoreka [JOK
B IIpUpoOJie. XMMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepsl
24 CepoBom0opo1, CTpOEHHUE, 04.12 bubnmnorexa [JOK
¢u3nuecKkrue 1 XUMHUYECKHE CBOWCTBA ' https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA 07.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKIMH, JIeKAIINE B
OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba
26 MIOJIy4YEHUS CEPHOM KUCIIOTHI. 1112 bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COETUHEHUSIMU
cepsl
97 Brruncinenne MaccoBoOM J0JIM BBEIXO/a 1412 bu6mmoreka [JOK
MPOAYKTa peaKkuu ' https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB 18.12 bubnuoreka [IOK
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V A-rpynibl. A30T, paclipoOCTpaHCHHE
B IIpHUpoae, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero Gpu3nvecKue u

bubmuorexa [JOK

29 XUMHUYECKHUE CBOMCTBA, MOTYYECHUE U 21.12
> HOIYH https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHre aMMuaKka, U3y4eHHe ero 25.12 bubmorexa HOK
. i St ' https://m.edso0.ru/00adf180
CBOWCTB
31 A3oTHas KUCIOTa, €€ (hU3MIecKue u 28.12 bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aMMOHHUSI B KQUECTBE MUHEPATbHBIX
32 o0peHmniti. XUMHYECKOe 11.01 bubmorera [JOK
YAORP ' . ' https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCJIMHEHUSIMH a30Ta
®docdop. Oxcun pochopa (V) u
33 (1)00((11))0 pHaﬂ KI/ICJ'I((l))Ta (1)(1)153H(tle)cxne " 15.01 bubmorexa HOK
P . ' https://m.edso0.ru/00adf68a
XMUMHUYECKHE CBOWCTBA, MOJyUCHHE
Ucnons3zoBanue pocdatos B
34 Ka4yeCcTBe MUHEPATLHBIX YA0OPEHUH. 18.01 bubnmnoreka [JOK
3arpsi3HEHHE IPUPOIHOM CpeIbl ' https://m.edso00.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 pu I(: e g)nsnie;ie Y XHMHYECKHE 22.01 bubmotexa [IOK
PUPOJE, ' https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yriaepona, ux pusnveckue u 25 01 bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJIoTn4YecKre mpoOIeMBbl,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

bubmuoreka [JOK
37 VYronpHas KUCIIOTa U €€ COTH 29.01
https://m.edso0.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

38 "[TonyueHue yriaekucioro rasa. 01.02 bubnmoreka [JOK
KadectBennas peakiys Ha kapOoHaT- ' https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHUS 00
39 OpraHUYeCcKUX BENIeCTBAX KaK O 05.02 bubnmorexa LOK
P ' https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
bubmuoreka [JOK
40 Kpemuuii u ero coeiuHeHHS 08.02
P s https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 11.02 bubnmnorexa [JOK
«Baxneiime HeMeTamIbl 1 UX ' https://m.edso00.ru/00ae0bf2
COCIMHECHH S
KonTponbnas padota Ne3 mo teme

42 «BaxkHeHIme HeMeTaJLIbl M UX 15.02 bubmorexa LOK

' https://m.edsoo.ru/00ae0el18
COCIMHECHHM S
OO01mas XxapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Meranauueckas CBSI3b U 19.02 bu6mmoreka [JOK
MeTaJIMYeCKas KPUCTATHIECKas ' https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJlJIOB
XHWMHUYECKHE CBOMCTBA METAJIJIOB.

44 99,02 bubmuorexa [JOK

DAEKTPOXUMHUECKUN Psijt

https://m.edso0.ru/00ael1156
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HaHp}I}KeHI/Iﬁ MCTaJJIOB

OO6u1re cnocoObl MOTyYSHHS
MetaiuioB. CriaBel. Beraucienus no

bubmuorexa [JOK

45 i 26.02
YPABHCHIIM XHMITHCCKHX peaiiiii, https://m.edso00.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
bu6mmorexa [IOK
46 11 29.02
OHATHE O KOPPOSHI METAIIIOB https://m.edso0.ru/00ae1278
bubmuorexa [JOK
47 04.03
[enoumbie MeTaner https://m.edsoo.ru/00ae14b2
OKcuIbI ¥ TUAPOKCUIBI HATPUS U bubmuorexa [JOK
48 07.03
KaJrus https://m.edsoo.ru/00ae14b2
49 [lenoyno3emMenbHbIE METAIbI — 11.03 bubimmoreka [JOK
KaJIbIAM U MAarHUH ' https://m.edsoo.ru/00ae15e8
bu6mmoreka [IOK
50 Baxkueimne coemMHEHNUS KaJIbIIH 14.03
a t https://m.edsoo.ru/00ae15e8
O00011IeHE U CHCTEMATH3aIUsA
51 o B 18.03
3HAHUH
59 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 21.03 bu6mmoreka [IOK
yCTpaHEeHUsI ' https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XKEcTKOoCTL BOJIBI M METOJBI €€ 01.04 bubmmorexa LOK
| ' https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 Ao 7| 04.04
TTEOMHHIH https://m.edsoo.ru/00aelc64
AmMdoTepHBIE CBOMCTBA OKCHIIA U
55 dotep it 08.04 Bu6nuoreka [IOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bu6mmoreka [IOK

56 Kenezo 11.04
https://m.edsoo.ru/00ae1d86
OKcuapl, THAPOKCUABI U COJIH Keje3a bu6mmoreka [IOK
57 15.04
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
O060011IeHNe U CUCTEMATU3AIIHS
58 » " 18.04
3HAHUU
[IpaxTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 22.04 bubnuorexa [JOK
«BaxHeinme MeTalIbl U UX ' https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
50 pearcHTOB JIaH B U30BITKE WIIN 25 04 bu6mmoreka [IOK
COZAEPKUT IpUMecH. Beruncnenus ' https://m.edso00.ru/00ae1750
MacCcOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
O0600611eHre U cucTeMaTH3alus
61 n B 29.04
3HAHUU
KonTponbnas padora Ne4 no teme
62 «BaxHeinme MeTaIbl U X 02.05
COETUHEHUS
63 BemecTBa u maTepuaisl B 06.05 bubnmuotexa [JOK
MOBCEIHEBHOM )KU3HU YETOBEKA ' https://m.eds00.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 13.05 bubnuoreka [IOK
OKpY>KaromIel cpeIbl ' https://m.eds00.ru/00ae4270
65 Ponb xumun B perieHnn 16.05 bub6nuorexa [IOK
SKOJIOTMYECKUX TPOOIEM ' https://m.eds00.ru/00ae4270
66 O06001IeHre U cucTeMaTH3alus 20.05 bubnmoreka [JOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

https://m.edsoo.ru/00ae0d0a

3HAHUU
bubmuoreka [JOK
67 HroroBas koHTpobHas paboTa 1 21.05 httos://m.edsoo.ru/00adb33c
. bubnmoreka [JOK
23.05
08 AHAIIN3 KOHTPOLHOH paCoTh! L https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO

«3marenscTBO «lIpocBemenue»

» Xumus, 9 xinacce/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO

«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

Xumus. 8-9 knaccel. ba3oBbiit ypoBeHb. MeToinyeckue peKoMeHAaluN K yaeOHUKaM
INa6puensina O.C., Octpoymoa N.I'., Cnaakosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://edu.skysmart.ru/






	​​Химия. 8-9 классы. Базовый уровень. Методические рекомендации к учебникам Габриеляна О.С., Остроумова И.Г., Сладкова С.А.

