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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha ocHOBe (enepanpbHOil paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa I
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeNIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XWMHH CIY)KUT OCHOBOW [t (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEHICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JINYHOCTH, €€ 00111el U (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €UHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINOJHSASA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNAS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (POopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHUHA H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPEN TaKUE IeIH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKpY’KaIOIIer0 MHUpa, MCHOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMHUH, TPUMEHSTh HMX MPH pEUIeHUHu TPoOJeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUis U HAMpaBIEHHOCTH NajlbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacu€rel mo ¢dopmysiam
XUMHUYECKUX COECTMHEHU.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0M, MpaBuiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YYCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKeE,
KUIEHUE M KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMKMCAHKWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HAONIOACHHE U  OMNHCAHME  PE3yJbTaTOB  TMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenne xucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¥ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PAacTBOPBLI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHWi. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KUCIOPOJa, HaOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMocHcTBIEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICUCTBUE BOJABI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAas  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OUueK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO TpyMIaM U MepruoaMm.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoauIHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYeCKasi peaKkUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeEIIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEaKIUM,  JJIGKTPOHHBIM  OajaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HMCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUNA 00 BIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUICO MAaTEpUANIOB), MPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BaxkHeWime XJIopuabl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYeCKue CcBOICTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMuUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIIME Kak TMpEJACTaBUTENSl Kiacca KUCIOT M CcHelupUuyYecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammuu ¢Gocdopa, (uMUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojb, HPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue cTpouTenbHble MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslaMu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOII0JIeHWe TpHu3HakKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anmMasza, Tpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONTy4eHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB /. M. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJroMuHUN: TIo10keHue B [leproindeckoi CucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cucremMme XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuanbsl B IOBCEAHEBHOW MKU3HM YeNlOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3KOJIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAayYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IIHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(pUKANWs, TEPUOANIHOCTh, HAOIIOACHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKU, JTUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE  pE3yJNbTaThl  OCBOCHHWS  IPOTPAMMBI  OCHOBHOTO  OOIIEro
oOpa30oBaHUs JIOCTUTAIOTCS B XO0j€ OOyYeHHUS XHMHUHU B C€AMHCTBE y4eOHON U
BOCIIMUTATCIIbHOW  JCATEILHOCTH B COOTBETCTBHH C  TPAAWIIMOHHBIMU
POCCHUHCKMMHU COLIMOKYJIbTYPHBIMH M JIyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBUJIaMHd M HOPMaMH TOBEACHHUS W CIIOCOOCTBYIOT
poliieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COITUATM3AIIMN 00YJarOIUXCsl.
JIM9HOCTHBIC Pe3yJIbTaThI OTpaXkaroT TOTOBHOCTh 00yJaroIIXCcsl
PYKOBOJCTBOBAThCS CHUCTEMOW IO3MTHUBHBIX IICHHOCTHBIX OpHCHTAIlUH W
pacIIMpeHne OTbITA JISATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIHTYPHOMY, UCTOPUUYECKOMY U
HAyYHOMY HACJICIUIO, TOHMMAHHUS 3HAYCHHUS XUMHUYCCKOW HAyKH B JKU3HU
COBpEMEHHOTO OO0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHOH MH(MOpMammen o
NEPEIOBBIX JIOCTHIKEHUSAX M OTKPBITUSAX MHPOBOW W OTCYCCTBCHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKaaHCKOr0 BOCITUTAHMA:



MPEACTABICHUS O COLUAIBHBIX HOPMaX U MPaBUJIaX MEXIUYHOCTHBIX OTHOIIIEHUMN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIICIOBATEIIbCKOM, TBOPUECKOM M JPYrUX BHUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAESTENBHOCTU TPHU BBINOJHEHUU
y4eOHBIX, MMO3HABATENIbHBIX 3aJ1a4, BBIMOJIHEHUH XHMHUYECKHX SKCIIEPUMEHTOB,
CO3/JaHUM  Y4YEOHBIX TMPOEKTOB, CTPEMJICHHUS K B3aUMOMNOHMMAHUIO U
B3aMMOTIOMOIIIM B TIPOIleCCe JTOM YYEOHOW JESITCIIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEACHUE W TOCTYNKH CBOMX TOBapUIIEH ¢ TO3UIUU
HPaABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIIKOB;
3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEICTABICHUS O BEIIECTBE U XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIOIIUE
OCHOBY JUIsl TOHUMAaHMS CYIIIHOCTH HAy4YHOW KapTUHBI MUpa, MPEJICTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TMPUPOABI, B3aUMOCBA3SAX 4YEJIOBEKAa C
MPUPOTHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;
MO3HABATEJIbHBIC MOTHBBI, HAIPABJICHHbIC Ha IOJYYEHHE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIE JIsi OOBSCHEHUS HAOJIOJAEMBbIX MPOLIECCOB U SIBJICHUU,
MO3HABATENIbHON, MHPOPMAIIMOHHON U YHUTATENIbCKOW KYJIBTYpPhI, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOW pPabOThl € y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOU, JOCTYINHBIMU TEXHUYECKUMHU CpEJACTBAMU HUH(OPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpEC K OOY4YeHHI0O U TO3HaHUIO, JII0OO3HATENIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHHUIO, MPOEKTHOM H  HMCCIENOBATEIhCKOMN
NeSATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTU M YPOBHSA OOy4YEHHUsS B
JlabHEHIIEeM;

4) opmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTHU JKM3HHU, OTBETCTBEHHOT'O OTHOUIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKU Ha 37I0POBBIM 00pa3 >KW3HHW, OCO3HAHME TOCICACTBUN W HENPUSTHE
BpEIAHBIX NPUBBIUEK (YNOTpEOJEHUS  aAJKOTOJds, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOMIO/ICHUS] TIpaBUJl OE€30MAaCHOCTH MpH  OOpalieHud ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTHUECKOMY HM3YYEeHHIO Tpodeccuil U Tpyaa pa3IudHOro poa,
YBOKEHHUE K TPYAy U pe3yjibTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUS MPEIMETHBIX 3HAHUM MO XWMHHU, OCO3HAHHBIM BBIOOP
WHIUBUYyaIbHOW  TPAGKTOPUM  TPOJOJDKEHUS  OOpa3oBaHUS € y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XWMHUHU, OOIIECTBEHHBIX UHTEPECOB U
NOTPEOHOCTEH, yCHNemHoH MPOPECCHOHATIBHON —NEeATeTbHOCTH W Pa3BUTHS



HEOOXOJMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B MPOGeCcCHOHATHHOU
cpene;

6) 3K0J10rMYecKOro0 BOCIIUTAHUSI:

HKOJIOTHYECKH 11e7IecO00pa3HOe OTHOLIEHUE K PUPOIe KaK UCTOUYHHUKY JKU3HU Ha
3emie, OCHOBE €€ CyIIECTBOBAHMS, IIOHMMAHUE LEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3UYECKOMY M TICHXWYECKOMY 3J0POBBIO, OCO3HAHHE IIEHHOCTH COOJFOACHUS
npaBui 0€30MacHOTO TMOBENEHUsS Npu paboTe ¢ BEUIECTBaMHU, a TakkKe B
CUTyalUsX, yTPOKAIOLINUX 3I0POBBIO U )KU3HH JIFOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHMS, MOJy4aeMble MPU HM3YUYCHUU XUMHUH, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAOIIEH IPUPOIHON CPEAOU, IS ITOBBILICHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIeM U MyTeH UX pEelIeHUs MOCPEICTBOM METOJO0B XHUMHUU,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUSI PYKOBOJACTBOBATHCSA UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON TTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIEC ISt
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TIOHATUS (3aKOH, Teopus,
MPUHITUI, TUIOTE3a, GaKT, CUCTEMa, ITPOLIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMETax U MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPECTABICHUE O LEIOCTHOMN
HAay4YHOM KapTHUHE MUpPA, U YHUBEpPCAJIbHbIC YU4eOHbIC IEUCTBUS (I03HABATEIbHBIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIC), KOTOPbIE OOECHEYHBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIICCTBICHHUIO Y4€OHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornyeckue AecTBUS:

YMEHHUS UCIOJIb30BATh MPUEMBI IOTHUYECKOTO MBIIUIEHUSI TPU OCBOEHUH 3HAHUIA:
PacCKpbIBaTh CMBICT XUMUYECKUX MOHITUHN (BBIJCIATh UX XapaKTePHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMHU MOHITUSIMHU ), UCTIOIB30BaTh MMOHSATHUS 1JIs
OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBIICHUM, BHIOUpPATh OCHOBAHMS M KPUTEPUU
JUIsT  KJaccu(UKAIMU  XUMUYECKUX BEHIECTB M XMMHUYECKHX  PEaKIIHi,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTUUECKHE PACCYKJICHUS (MHAYKTUBHbIC, I€ITYKTUBHbIE, 10 aHAJIOTHUH),
JIeJIaTh BBIBOJIBI U 3aKIIOUCHMUS;

YMEHHE TIPUMEHATh B TMpollecce IMO3HAHUS MOHATUSA (MpeAMETHbIE U
METaNnpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yEMbIE B
XUMUHU, TPeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHUMHH MOJICIbHBIC
MPECTaBICHUS] — XUMUYECKHM 3HAK (CHMBOJI 3JIEMEHTA), XUMHUECcKast (opMmyJsia u



ypaBHEHHE XUMHUYECKOW pEeaKklUd — MpU PEIICHUH Yy4eOHO-TI03HABATEIbHBIX
3a7a4, C y4€TOM STUX MOJIECIBHBIX MPEICTAaBICHUM BBISBIATh U XapaKTEPU30BATh
CYIIECTBCHHBIC TMPU3HAKH H3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BELIECTB U
XUMUYECKUX pEaKIud, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICJICTBEHHBIE CBSI3U M MPOTUBOPEUHS B U3yYaeMbIX MpoIleccax U SBICHUSIX.
Bba3oBble uccienoBareibckme 1eiCTBUS:

YMEHHE HCMOJIb30BaTh IOCTABICHHBIE BOIMPOCH B KadecTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KauyeCTBE OCHOBBI Mg (OPMHPOBAHUSA THUIIOTE3bI I10
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpuoOOpeTeHNe OmbITa MO I[JIAHUPOBAHWIO, OPraHU3alUMU W  IPOBEACHUIO
YUEHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOM0JaTh 3a XOJOM IIpolecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro pe3yibTar, POopMyIupoBaTh 00OOIICHHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIAEIOBAHUS, COCTABIIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHHE BBIOMpaTh, AaHATU3UPOBATh M HWHTEPIPETHPOBATH HHEPOPMAIIUIO
pa3IMYHBIX BHIOB U (POPM MPECTaBICHUS, MTOTYIaeMyIO U3 Pa3HbIX HCTOYHHUKOB
(Hay4HO-TIONyJIIpHAsl JIUTepaTypa XUMHUYECKOIO COJIEpXaHHs, CIpPaBOYHbIC
nocobust, pecypcsl MHTepHeTa), KpUTUYECKU OLIEHUBATh NPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE TMPUMEHSITh pPa3IWYHbIE METOJbI M 3alpoChl MPH TIOMCKE U OTOOpE
UHGOpPMALlMU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX MJI BBINOJIHEHUS
y4eOHBIX ¥ MO3HABATEIbHBIX 3a7[a4 ONPEeIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0JacTh HCIOJIb30BaHUA HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
OBIIQJICHHE KyJIbTYpPOH AaKTUBHOTO WCIOJNB30BAHUSA PA3NIUYHBIX TMOMCKOBBIX
CHCTEM, CaMOCTOATEIBHO BBIOMPATH ONTUMAIBHYIO (QOpPMYy TMPEIACTaBICHUS
uHbOpMallMM U WUIIOCTPUPOBATh pPEIIAaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
TuarpaMMamu, Ipyrumu opmamu rpaduku 1 1X KOMOWHAIIUSIMU,

YMEHHE UCIOJb30BaTh W  aHAIWM3UPOBaTh B  Tpolrecce Yy4eOHOH U
UCCJIEI0BATENBCKON AEATEIbHOCTH UHPOPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3SHCTBAa M TPAHCIOPTa HA COCTOSIHUE OKPYKAIOMIEH MPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIe 1elCTBUS:

yMEHUS 3aJ]aBaTh BONPOCHI (B XOJ€ auajnora v (WiM) AMUCKYCCHH) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (POPMYIMPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHMSI TIPEIOKEHHOM 3a/1a4H;

YMEHHMSI TPEJCTABIATh MMOJTYYCHHbIE PE3yJbTaThl MO3HABATEIBLHON JEATEIHHOCTH
B YCTHBIX M TIHCBMEHHBIX TEKCTaX; JeJlaTh MPE3CHTAlUI0 pPEe3yJIbTaToOB



BBIMIOJTHEHUSI ~ XMMHMYECKOTO  OJKCIepUMEHTa  (J1abopaTOpHOrO  OIBITA,
1abopaTopHO# pabOTHI IO UCCIICOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);
YMEHUSI Yy4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
[IO3HABATEJIIbHOM U UCCIIEOBATENIbCKOM  JIEATENbHOCTH IPU  PEUICHUU
BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uuui (00CcyxaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE€ IITYPMbD), KOOPAUHALUS
COBMECTHBIX [JCHCTBUM, ONPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOSITEJIBHO OIpPENesaTh LEIU JeATENbHOCTH, IIJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BBIOMpATh Hanbomee 3pheKTUBHBIE CIOCOOBI peICHUS YUYECOHBIX U
IIO3HABATEJIBHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IPEJIOKEHHBIN aJrOPUTM JCHUCTBUM IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYEHHUs] HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asBJICHHON LEIU, YMEHUE
MCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEIMETHBIE PE3YJIBTATHI

B cocraBe npeaMeTHBIX pe3ysbTaTOB [0 OCBOCHUIO 003aTEILHOTO COAEPIKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepanbHO paboyeil mporpaMMoM, BBIIEISIOT:
OCBOCHHbBIE OOYYArOUIMMHUCS HAy4YHbIE 3HAHMS, YMEHHUS M CIIOCOOBI JEHCTBUH,
cneuu@uueckue i NPeIMETHOM 00acTu «XUMUS», BUAbl NEATEIBHOCTU I10
MOJIyYEHUIO HOBOTO 3HAHUS, €ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U
NPUMEHEHHUIO B Pa3JIMUHBIX YUYEOHBIX U HOBBIX CUTYyaI[UsX.

K koHiy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yjbTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IIOHSATHI: aToOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omgHOpOOHAsT W HEOJHOPOJHAsl), BAJCHTHOCTb, OTHOCHUTEIbHAs AaTOMHas U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEUIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
JI0JI1 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJIIPHBIM 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCIEHUS, XUMHYECKas
peaxiusi, KJacCU(PUKAIU PeaKuil: peakiui COSAMHEHUSI, pEaKLUU Pa3I0KeHHUs,
peakuu 3aMelleHUus, peakiuu OoOMEeHa, 5K30- M JIHIOTEPMUYECKUE PEaKIuH,
TerioBoM 3G EKT peakuuu, SIpo aToMa, JIEKTPOHHBIM CIOM aTroMa, aTOMHas
opbuTanb, paadyc aroma, XHMHYECKas CBs3b, MOJSpHAs W HENoJspHas
KOBAJICHTHAs CBSI3b, MOHHASI CBA3b, NOH, KATHUOH, aHWOH, PACTBOP, MaccoBast A0
BelllecTBa (IPOLICHTHAs! KOHIIEHTPAIUsi) B paCTBOPE;



®  WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHIATHH H
INPUMEHSATH ITU NOHATHS IPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

®  HCHOJb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTAaBJIEHUSI (JOPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

®  ONpeAeNsATh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHECHMUSX,
CTENICHb OKHCIIEHUS DJIEMEHTOB B OWHApPHBIX COEIUHEHUSX, MPUHAJJIC)KHOCTh
BEIIECTB K OMpPENeEHHOMY KJIacCy COCIMHEHUI 1o hopMysiaM, BUJ XUMUYECKON
CBSI3M (KOBAJICHTHAs] U MIOHHAS) B HEOPTaHUYECKUX COCIUHECHUSIX;

e  packpeiBathb cMbIca [lepuoamueckoro 3akona JI. W. Menngeneesa:
JEMOHCTPUPOBATh  IOHMMAaHHE  MEPHOJUYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MOJIOKeHUs B [lepuonnyeckoil cucrteme, 3aKOHOB
COXpPaHEHMSI MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
YYEHHsI, 3aKOHa ABOTaipo;

e  ONUCHIBAaTh U XapakTepuzoBaTh TabauMuHyro ¢dopmy Ilepuonnueckoit
CUCTEMBI XUMUYECKUX JIEMEHTOB: Pa3iuyarh MOHATUSA «TJaBHasg noArpynmna (A-
rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», manbie U OOJbIIME TEPHUOIBI,
COOTHOCUTh 0003Hau€HHs, KOTOpble HMelTcs B Tabimuue «llepuonnueckas
cuctemMa xumuueckux dnemeHtoB J[. M. MenzaeneeBay ¢ 4HMCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsil
A1ipa, 00IIee YUCIIO0 AMEKTPOHOB U PACHPEIEICHUE UX O JIEKTPOHHBIM CIIOSIM);

e  KIAaCCUPUUUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEUIECTBA,
XUMUYECKUE PEaKIMH (110 YUCITY U COCTaBY YyYaCTBYIOIIMX B PEAKIMU BEILIECTB,
1o TerioBomMy 3 dexTy);

®  XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEILECTB
pa3IuYHBIX KJACCOB, IOJATBEpXkAAas OIHCAHME IPUMEpPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

®  [POTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MUX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMMHYECKUX MPEBPALICHUN B Pa3IUUHbIX
YCIIOBHSIX;

®  BBIYUCIATH OTHOCHUTEIBHYK) MOJEKYJSIPHYIO M MOJISIDHYXO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOI'O 3JIEMEHTa MO0 (HOpMyJie COEIUHEHHUs, MacCOBYIO
JIOJIF0 BEUIECTBA B PAacCTBOPE, MPOBOAUTH PACUETHI MO YPABHEHHIO XMMHYECKOM
peakiuy;

®  [PUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBLHON NESITEIIbHOCTU — aHAIHU3 U
CUHTE3, CPaBHEHHUE, 0000IIICHUE, CUCTEeMAaTU3aIUI0, KJIaCCU(UKAITUIO, BBISIBICHUE
IPUYUHHO--CIIEAICTBEHHBIX CBSI3€il — I H3y4YEHUs CBOWCTB BELIECTB U
XUMHUYECKHUX pEaKlni, €CTeCTBEHHO-HAy4YHbIE METO/IbI MIO3HAHUSI — HAOII0/IEHUE,
U3MEpEeHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbI U MBICIICHHBIN);



e  ClenoBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOU MOCYA0NM U J1a00paTOPHBIM
00opyZ0BaHUEM, a TAKXKE TIPABUIIAM OOPAIICHHSI C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMUA TIO BBITIOJHEHUIO J1a0OpPaTOPHBIX XWMHYECKHX OIBITOB I10
MOJIYYCHUIO U COOMpPAHHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA W KHCIOPOAA),
IIPUTOTOBJICHUIO PAacTBOPOB C OMNPEAECIEHHOM MAaCCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBAaTh W MPOBOJUTH XHWMHYECKHE OSKCIEPUMEHTHI 10
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C MOMOUIBIO HHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xoniy oOyueHus B 9 kjiacce mpeaMeTHbIE pe3yjbTaThl Ha 0A30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®  DpACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKMX [MOHATUH: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO, CIOKHOE
BEILIECTBO, BAJIEHTHOCTb, OJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCJICHUS,
XUMHYECKasl PEaKIUs, XUMUYECKas CB3b, TEIUIOBOM A((eKT peakuuu, Moib,
MOJISIPHBIN 00BEM, PacTBOP, AJAEKTPOJUTHI, HEAIECKTPOIUTHI, ANEKTPOIUTHUECKAS
JUCCOIIMAIINS, PEaKIIMd HOHHOTO 00OMEHa, KaTalu3aTop, XMMHUYECKOEe PaBHOBECHE,
oOpatuMble W HEOOpATUMBIE pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKiuu, OKHUCJIUTENb, BOCCTAHOBUTEIb, OKHCICHHUE W BOCCTAHOBJICHHUE,
ajuioTponusi, aM(pOTEpPHOCTh, XUMHUYECKass CBI3b (KOBAJIGHTHAs, HWOHHAs,
MeTaJuInuecKas), KpUCTajuIMuecKas peméTka, KOppo3us METauIoB, CIUIABBI,
CKOpPOCTh XMMHUYECKOW pPEaKlMM, MpeaeiabHo ponyctumas koHueHtpauus [IJIK
BEIIIECTBA;

®  JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUUYECKHUX TMOHATHH U
MPUMEHSITh ATU TTOHSTUS MPU OMKUCAHUU BEUIECTB U UX MPEBPAILICHUI;

®  HCIMOJb30BAaTh XUMHUYECKYIO CUMBOJIMKY JJIsSi COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

®  OMNpENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAICKHOCTh BEILIECTB K ONMPEIETEHHOMY
KJIacCy coeAuHEeHU Mo GopMynaMm, BUJ XUMHUYECKOW CBsI3U (KOBaJCHTHAs,
MOHHAs, METAUIMYeCKas) B HEOPTaHWMYECKUX COCAMHEHUSX, 3apsiji HOHA IO
XUMHUYECKON (QopMyIie, XapaKkTep Cpelbl B BOJHBIX PaCTBOPAX HEOPTaHHMYECKUX
COEIMHEHUM, TUIl KPUCTAINIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

e  packpeiBath cmbich Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: OMHCHIBATh U XaPAKTEPU30BATh TAOJIUUYHYIO
dbopmy Ilepronnueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB: pPa3jinyaTh MOHITHS
«rnaBHas noarpynna (A-rpynna)» u «modoyHas noarpynna (b-rpymnma)», manbie
u OoJbIIMEe TEpUOAbl, COOTHOCHTH OO0O3HAYCHHS, KOTOpPhIE HWMEIOTCS B
MEePUOINYECKON TaOJIUIE, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB (COCTaB U 3apsj sjpa, OOIIee YHUCIO AJIEKTPOHOB U



pacnpeneneHre uxX Mo dJIEKTPOHHBIM CII0SIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCJAMHEHUN B Mpeiesiax MaJibIX MEPUOI0B
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

e  KIACCHPUIUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE PeaklMu (10 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIMU BEIECTB,
Mo TerioBoMy 3(P¢eKTy, MO0 H3MEHEHHIO CTENEHEHW OKUCIEHUS XUMUYECKUX
AJIEMEHTOB);

®  XapakTepu3oBaTh (OMHUCHIBATH) OOIME W CHEIU(PUICCKUE XUMHUYCCKHE
CBOMCTBa MPOCTHIX M CIOXHBIX BELIESCTB, MOATBEPXKAask ONUCAHUE MpPUMEpPaMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;
®  COCTaBJISITh YPABHEHUS JICKTPOIUTHUECKONU JUCCOIMAIIMHN KUCIIOT, HIeI0Ye
U COJIeH, TOJIHbIE M COKpalIEHHBIE YpaBHEHHUs peakluid HOHHOrO OOMeHa,
YpaBHEHUS] PEaKIui, MOJTBEPKIAIONINX CYIIECTBOBAHUE T€HETHUYECKON CBSI3U
MEK]Ty BELIECTBAMHU Pa3JIMUHBIX KJIACCOB;

®  DpACKpBIBATh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  peaKIui
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca ATUX PEaKIuii;

®  [POTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAILCHUN B PA3JIUYHBIX YCIOBUSAX;

®  BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JIeMEHTa MO (popMyJie COCTUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIIECTBAa B PAcTBOPE, MPOBOJUTH PACUYEThl MO YPABHEHUIO XUMHYECKOU
peakIuu;

e  coONIOMATh MPAaBWIJIA TMOJB30BAHKS XUMHUYECKON TOCY0M M 1ab0paTOPHBIM
000OpyZI0BaHUEM, a TAK)KE MpaBUiia OOpAIICHHs] C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSIMA TIO BBITIOJHEHUIO J1a0OpaTOPHBIX XUMHUYECKHX OIBITOB I10
MOJIYYEHUI0 U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTIEKHCIOro
rasa);

®  [IPOBOJUTH PEAKIMH, MOATBEPKIAIOIINE KAUECTBEHHBIH COCTAB Pa3IMUHbBIX
BEII[ECTB: PACIIO3HABAThH OMBITHBIM MYTEM XJIOpU[-, OPOMHUI-, UOAU -, KAapOOHAT-,
docdar-, cunukar-, cyabdar-, TUIAPOKCUA-UOHBI, KATUOHBI aMMOHHUSI U HOHBI
M3YYEHHBIX METAJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUYECKHUX
BEIIIECTB;

®  [IPUMEHATH OCHOBHBIC OMEPAIIMU MBICIUTEIBHON ACATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O00O0OIIEeHHEe, CHUCTEMATU3aIlUI0, BBISIBICHUE MPUUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJIsl U3YUYECHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUN,
€CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAOMIOJEHHUE, U3MEpPEHUe,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PeaibHbId U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JuaekTpoHHbIe (UU(pOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuoreka [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopona. [Tonsarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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
[lepuoauueckas cucrema
3.1 XUMHYECKHX daeMeHToB Jl. W. 7
Mennene-eBa. CTpoeHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

aToma
3.2 ﬁﬁff;ffff;im 8 1 bubmtorexa [IOK
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLIUU
bubmuoreka [JOK
nu 15
TOTO TO Pasiety https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4
I[TPOI'PAMME
9 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3gesioB 1 TeM nu(ppoBbIe
Ne ni/m P Konrtpouabnbsie IIpakrnuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
[ToBTOpenue u yriybiaeHue 3HaHUHA bubmuorexa [JOK
1.1 5 1
OCHOBHBIX pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPONIUTHYECKAS JUCCOIUALIMS. 3 1 1 but6mmoreka [IOK

XUMHYECKUE peakllui B pacTBOpax

https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpymnmsl. ["amorens https://m.edsoo.ru/7f41a636
- OOmas Xapi1;<iszCTHKa X(I/jIMI/I‘IeCKI/IX . BuGmorexa LIOK
) 3JIEMEHTOB -rpyrnsl. Cepa u eé
Pyl p https://m.edsoo.ru/7f41a636
COEUHEHUS
s OOmas Xapiljiepncmxa );I/IMI/I‘I(;CKI;X , BuGmmorexa LIOK
) 3JIEMEHTOB -rpynsl. A3ot, hochop u ux
Py ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
| e 8
' . IPYHIBL poA https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 25
Pa3znea 3. Merajliibl M MX COCIUHEHUS
bubnmnorexa LIOK
3.1 06 % 4
HIHE CBOMCTRA METAIITOB https://m.edsoo.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IUHEHUS 16 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiecTtBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' B P https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PeszepBHOE Bpems 3 bubnmoreka [JOK



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

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 7
INOYPOYHOE IINIAHUPOBAHHUE
8 KUIIACC
No KoJsunyecTBo 4acoB TNara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoka Kontpoabnbie  IIpakTHueckue oGpa3oBaTe/bHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypchl
IIpeamer xumun. Ponb xumun B 1 01.09 bu6mmoreka [JOK
JKW3HM YeoBeka. Tela U BelecTna https://m.edsoo.ru/ff0d210c
ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 07.09 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
paboThl B 1a00paToOprn U NPUEMBI 1 08.09 bubnnoreka [JOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl 1 14.09 bu6mmoreka [IOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Il’)a3z[eﬂeelfﬂe cﬁef;l (Iil npuMepe 1 15.09 bubmorexa IOK
N https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
ATOMBI It MOICKY T L 21.09 https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE DJIEMEHTBI. 3HAKH 1 99 09 bu6mmorexa [IOK
(CHMBOJTBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocTeie u ci0XHBIE BELIECTBA 1 28.09 bubnuoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 29.09 https://m.edsoo.ru/ff0d2d50
3aK0OH MOCTOSTHCTBA COCTaBa
10 BEIIECTB. XUMHYECKas (hopmyIa. 05.10 bubmuorexa [JOK
BajieHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. 06.10 bubmuorexa [JOK
OtHOcHuTENbHAS MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHYECKOT0 12.10 bu6mmoreka [IOK
3JIEMEHTA B COCAMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemectsa. Moib. 13.10 bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBIICHUS. 19.10 bu6mmoreka [IOK
XuMuueckas peaxius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBus MPOTEKAHUS 20.10 bubnnoreka [JOK
XMUMHUYECKHX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. 26.10 bubnnoreka [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
BerancieHus Kom9IecTBa, Macchl
17 BEILIECTBA 110 YPABHEHUSIM 27.10 bubmorexa [IOK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukanus XuMHIECKAX
18 peaxungl) (Co:JII/IHeHI/ISI pasyoKeHus 09.11 Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O6OgI[II_IeHI/Ie u 10.11 bubmmorexa [JOK

cucTeMaTu3alus 3HaHu|

https://m.edsoo.ru/ff0d40c4
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KontponsHas padora Nel mo teme

bubmuoreka [JOK

20 16.11
«BeriecTBa 1 XUMHUECKUE PCAKIHI https://m.edsoo.ru/ff0d4290
21 Bc?; nyaches BOF%OBQCeOCE . 17.11 Bu6mnorexa LIOK
B . Kn — 3JIEMEHT U .
E HOPOA " https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
) (DI/IBI/I‘IGCKI/IE Y XMMHUYECKHE CBOMCTBA )31 BuGnorexa LIOK
KHCJIOpoJia (peaKIuy OKUCICHUS .
poAa (peaiit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
) Cn6oco61,1 MOJIy4eHUsl KUCIOpoa B il BuGmmorexa LOK
JADOPETOPIIL I HPOMBIDISHHOCTH. ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
peakuu, MOHSITHE O bu6mmoreka [JOK
24 30.11
TEPMOXHMHUYECKOM yYpaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIIUIX
| Bl o nip | BOmOx
I'pSI3HEHUE B 1| bl €T .
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
| i 2w v BomOx
i P . ' https://m.edsoo.ru/ff0d4ae?
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY
97 Bonopox — anemeHT u npocroe 08.12 bubnmoreka [JOK
BelecTBo. HaxoxieHue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
DOu3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
28 14.12
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 IT 15.12
OFFTHE © KHCTIOTax 1 cobx https://m.edso0.ru/ff0d50d2
30 CriocoOsI osTydeHust BOAOPOa B 21.12 bubnmoreka [JOK
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https://m.edsoo.ru/ff0d4614
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nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 <<1EI)OJIY‘-ICHI/I6 u I(2061/1paH1/1e BOJIOPO/IA 22.12 bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Mosipablii 00bEM ra3oB. 3aK0H 28.12 bubmuorexa [JOK
ABorazpo ' https://m.edsoo.ru/ff0d542e
Brruuncienns o0néMa, KOJIMYECTBA
33 BEIIECTBA ra3a Mo ero M3BECTHOMY 29.12 bubmorexa [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 YPaBHEHHIO PEAKIMH Ha OCHOBE 11.01 Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B
35 dOusnvecKkrue U XUMUYECKHE CBOMCTBA 12,01 bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 18.01 bubmuorexa [JOK
HHMKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens.
37 HacsImieHHble ¥ HEHACHIIIICHHBIE 19.01 bu6mmoreka [IOK
pacTBOpbl. MaccoBast 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacCTBOPOB C bubnuorexa [JOK
38 . 5 y 25.01
OIpeIeIEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme 26.01 bubnnorexka [JOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUpUKALIUS, 01.02 bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[TonydyeHune u XuMHUYECKHE CBOMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX U 02.02 https://m.edsoo.ru/ffod664e
aM(pOTEpPHBIX OKCHJIOB
OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
42 08.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA 09.02 bubmuorexa [JOK
OCHOBaHHMH ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Kimaccudukanms, bu6mmoreka [JOK
44 15.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHU4ECKHE CBOMCTBA 16.02 bubnnorexa [JOK
KHCIIOT ' https://m.edsoo.ru/ffOdfee2
45 Comn ((ScpeI[HI/IC)Z HOMEHKJIaTypa, - BuGmmorexa LOK
CHOCOOBI MOTYYEHUS, XUMUYECKHE .
. i ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
IIpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe 99.02 bubnnoreka [JOK
«OCHOBHBIE KJIacChl HEOPTaHMUECKUX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 Eﬁ: GT:;C; o ?Zﬁ’qmﬁiy 01.03 butmuorexa LIOK
cc ve °p e ' https://m.edsoo.ru/00ad9a50
COeTMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS 07.03 bubnuorexa [JOK
3HAaHUH ' https://m.edsoo.ru/00ad9cb2
HOBHBIC K bl HEOPTAaHUYIECKHX .
v,.n P https://m.edsoo.ru/00ad9ela
COCTUHEHU I
51 [lepBble MOMBITKYU KJIACCH(PHUKAIUN 15.03 bubmuoreka [IOK

XUMHUYECKHUX 3JIeMEHTOB. IloHsaTHE 0O

https://m.edso0.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

rpymmnax CXOoAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U
IIepunonnueckas cucrema

bubmuorexa [JOK

52 XUMHYECKHUX d51eMenToB 1. 1. 21.03 https://m.edsoo.ru/00ada52c
Meneneena
bu6mmorexa [IOK
>3 Heprozsi, rpymI, MOATpYITS 22.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX 04.04 bubnnoreka [JOK
saep. M3oromst https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 06OJIO‘-I€KU Butorexa LOK
55 aToMOB 3J5ieMeHTOoB [leproaudeckoit 05.04
https://m.edsoo.ru/00adaébc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B 11.04 bubnuotexa [JOK
[Mepuoanyeckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. 12,04 bubnuoreka [IOK
U. MenneneeB — yuéHblil, menaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
58 18.04
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumudeckas CBs3b 19.04 https://m.edso0o.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4ecKas 25,04 bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast 26.04 bubmuoreka [IOK

XUMHNYCCKas CBA3b

https://m.edsoo.ru/00adaab9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

bubmuoreka [JOK

62 CTeneHs okucIeHiA 1 02.05 https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 03.05 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKuCIUTEIN U BOCCTAHOBUTEIIH 1 04.05 https://m.e dsg).ru 100adb076
65 ffé’f;ﬁgﬁiZigﬁioinﬁiizﬁim 1 16.05 bubmmoreia LIOK
B3y https://m.edsoo.ru/00adb486
66 PezepBHbiit ypok. O6001eHne u 1 17.05 bubnnorexa [JOK
CHUCTEMATH3AIUs 3HAHWM https://m.edso0.ru/00adb33c
67 PesepBHrlit ypok. O60011eHNE U 1 23.05 bu6mmoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PesepBHblil ypok. O6006111eHNE U 1 24.05 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 a,6 KIIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 01.09 bu6mmoreka [IOK
XxuMu4eckux 3nementos 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnolicrs xmmicorm srewentos ) 009 ~ BuGmoreraLIOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 08.09 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB ' https://m.edsoo0.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 .. 1 12.09
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o reme

I1 0

5 « OBTf)peHI/Ie u yriayOneHue 1 1 15.09
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»

Krnaccudukanus XuMuueckux bubmuoreka [JOK

6 . 1 19.09
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 H;TTI:II: (I)TZII;(:I’P;ZI(;T: ffﬂiifﬁf u 1 22.09 bubmmorexa LIOK
DEAKHHH. ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
TlousTe 0 XUMHYECKOM

buo OK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1 26.09 nomotexa 11

Ha CKOPOCTb XUMUYECKON pPEeaKINU

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
OxucIuTeNnHHO- bubnmoreka [JOK
9 29.09
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust NEKTPOIMTHYECKOM
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble 03.10 bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
. bu6mmoreka [JOK
11 HortHble ypaBHEHIS peakiutit 06.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI 10.10 bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 13.10 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHe 0 ruIpoIU3e conei 17.10 httos://m.edso0.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS 20.10 bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxkTnueckas padora Ne 1.
16 «PI')GHIGHI/Ie 3KC1'IpepI/IMeHTaJ'II)HLIX 24.10 Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 mo teme
17 «ONEKTPOTUTHYECKAS 9710 bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. 07.11 bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 i 10.11
XUMHUYECKUE CBOWCTBA, TIOJIyYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ota Ne 2
20 dlonyseune conmnoi knenoms, gy | Brdwmorea oK
YEHI S 07 ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
2 sawriccin peasi,ccan o g BGworea oK
PeAIIL, A ' https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB 2111 bubnuorexa [JOK
VIA-rpymisr ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 . 24.11
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
C ) )
26 quacoin n xamcne g1 Bromorem 0K
3 ' https://m.edsoo.ru/00ade802
CBOMCTBa
O .C
25 fumocn nxmccine op  BromorelOK
. ' https://m.edsoo.ru/00adea28
CBOWCTBaA, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE l'IpOMBII_HJ'IfHHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 05.12

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 08.12
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC 12.12 bubmmorexa LIOK
Pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeeab
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE 15.12 bubmmorexa [JOK

’ i ' https://m.edso00.ru/00adf004
Y IPUMEHEHNE

“ Hrlcl)axmqecxas{ pabota Ne 3 o Teme o1 Butmorexa LOK

«[Tonyuenne aMmMHuaka, U3y4eHUE .
yqv > YA https://m.edso0.ru/00adf180
€ro CBOIMCTB»

31 A30THas KuCioTa, €€ pru3ndeckKue u 99 12 bubnnorexka [JOK
XUMHUYECKHE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
yAo0p ' . ' https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
(6)) . V

33 (b(())cc(%)(()) pHglKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u 29.12 Bu6miorexa LIOK

P ot ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX 09.01 bubmuoreka [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocharamu

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 12.01
HpHpOLe, q)mmeucme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux pu3snveckue
36 Srononmccxnc Boi?: ' 16.01 bubmiotexa [IOK
JIOTUYECKHE MTPOOIEMBI .
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
bu6mmoreka [IOK
37 h% & 19.01
POTPHAT KHETOTA I €€ COMH https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
38 "[lonyueHune yriaekucioro rasa. 23.01 bubnuorexa [IOK
KauecTBeHHast peakiys Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
5 opramecen seucersit ek gpor  Drmorexa lIOK
°p c¢ eree © ' https://m.edsoo.ru/00ae054e
COEMHEHMSAX YIIIepoia
bu6nmoreka [JOK
40 K i 30.01
POMEIIH 11 €10 SOt/ HHOHTE https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX 02.02 bubnnorexka [JOK
3aj1a4 1Mo TemMe «BaxHeme ' https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl ¥ UX COCTUHEHUSD
42 fﬁ?ﬁiﬁﬁiﬁ ﬂiﬂiﬁi e 06.02 butmuorexa LIOK
' https://m.edsoo.ru/00ae0el8
COETUHEHUS»
43 OOm1ast xapaKTepUCTHKA 09.02 bubnuoreka [IOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

bubmuorexa [JOK
44 i 13.02
ueKtp Oxmfﬂqecmn P 30 https://m.edso00.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re cocoObl MOTyYSHHS
. Mcﬁ:TaJI:lIOBe. CruiaBbl. BmeqcncneHm 600 BuGmiorexa LIOK
I BHEHHUSM XMMHYECKHUX .
yp . https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
bu6mmoreka [IOK
4 II 20.02
6 OHIATHE © KOpPO3MH METAILIOB 00 https://m.edso00.ru/00ael1278
bu6nmoreka [JOK
47 [enotmrbre MeTabI 21.02 https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 01.03 bubnnoreka [JOK
Kautust ' https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 05.03 bu6mmoreka [IOK
KaJIbIMI U MarHuii ' https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxnelinme coenMHEHNS KIS 12.03 httos://m.edso0.ru/00ae15e8
51 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIHS 15.03
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 19.03 bu6mmorexa [IOK
yCTpaHEeHHsI ' https://m.edso0.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme 99 03 bubmuoreka [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1ae8

ycTpaHeHUs"

. bu6mmoreka [IOK
>4 AiomHHHif 02.04 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 05.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso 09.04 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 12,04 bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie U CUCTEMAaTU3AaLMs 16.04
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 19.04 bubnnorexa [JOK
3a1a4 1o TeMe «Bakneliimne https://m.edso0.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU 23.04 bubnnoreka [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O6O6HUIGHI/IG Y CHCTeMaTH3aIus 26.04
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX 03.05
COCTUHCHHU S
63 BemecTBa u maTepuaisl B 04.05 bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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

64 XUMHYECKOE 3arps3HEHNE 1 07.05 bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 14.05 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 17.05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 21,05 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 24.05 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/00ad9cb2

9 B KUIIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 05.09 bu6mmoreka [IOK
XxuMu4eckux 3nementos 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnolicrs xmmicorm srewentop ) or09  BuGmioreraLIOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 12.09 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB ' https://m.edsoo0.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 ) 1 14.09
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

I1 0

5 « OBTf)peHI/Ie u yriayOneHue 1 1 19.09
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»

Krnaccudukanus XuMuueckux bubmuoreka [JOK

6 . 1 21.09
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 H;TTI:II: (I)TZII;(:I’P;ZI(;T: ffﬂiifﬁf u 1 26.09 bubmmorexa LIOK
DEAKHHH. ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
TlousTe 0 XUMHYECKOM

buo OK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1 28.09 nomotexa 11

Ha CKOPOCTb XUMUYECKON pPEeaKINU

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
OxucIuTeNnHHO- bubnmoreka [JOK
9 03.10
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust NEKTPOIMTHYECKOM
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble 05.10 bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
. bu6mmoreka [JOK
11 HortHble ypaBHEHIS peakiutit 10.10 https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI 12.10 bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 17.10 bubmorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHe 0 ruIpoIU3e conei 19.10 httos://m.edso0.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS 24.10 bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxkTnueckas padora Ne 1.
16 «PI')GHIGHI/Ie 3KC1'IpepI/IMeHTaJ'II)HLIX 26.10 Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 mo teme
17 «ONEKTPOTUTHYECKAS 07.11 bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. 09.11 bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKHE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 i 14.11
XUMHUYECKUE CBOWCTBA, TIOJIyYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ota Ne 2
20 dlonyseune conmnoi knenoms, o1y | Prowmorea oK
YEHI S 07 ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
2 sawriccin peasi,ccan o g Brmoresa OK
PeAIIL, A ' https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB 23.11 bubnuorexa [JOK
VIA-rpymisr ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 . 28.11
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
C ) )
26 quacoin n xamcne so11  Promores 0K
3 ' https://m.edsoo.ru/00ade802
CBOMCTBa
O .C
25 fumocn nxmccine 1o BromorelOK
. ' https://m.edsoo.ru/00adea28
CBOWCTBaA, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
0
OCHOBE l'IpOMBII_HJ'IfHHOTO crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 07.12

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 12.12
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC 14.12 bubmmorexa LIOK
Pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeeab
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE 19.12 bubmmorexa [JOK

’ i ' https://m.edso00.ru/00adf004
Y IPUMEHEHNE

“ Hrlcl)axmqecxas{ pabota Ne 3 o Teme . Butmorexa LOK

«[Tonyuenne aMmMHuaka, U3y4eHUE .
yqv > YA https://m.edso0.ru/00adf180
€ro CBOIMCTB»

31 A30THas KuCioTa, €€ pru3ndeckKue u 26.12 bubnnorexka [JOK
XUMHUYECKHE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
yAo0p ' . ' https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
(6)) . V

33 (b(())cc(%)(()) pHglKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u 09.01 Bu6miorexa LIOK

P ot ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX 11.01 bubmuoreka [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocharamu

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 16.01
HpHpOLe, q)mmeucme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux pu3snveckue
36 Srononmccxnc Boi?: ' 18.01 bubmiotexa [IOK
JIOTUYECKHE MTPOOIEMBI .
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
bu6mmoreka [IOK
37 h% & 23.01
POTPHAT KHETOTA I €€ COMH https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
38 "[lonyueHune yriaekucioro rasa. 2501 bubnuorexa [IOK
KauecTBeHHast peakiys Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
5 opramecen seucersit ek soo  Brmoresa LIOK
°p c¢ eree © ' https://m.edsoo.ru/00ae054e
COEMHEHMSAX YIIIepoia
bu6nmoreka [JOK
40 K i 01.02
POMEIIH 11 €10 SOt/ HHOHTE https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX 06.02 bubnnorexka [JOK
3aj1a4 1Mo TemMe «BaxHeme ' https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl ¥ UX COCTUHEHUSD
42 fﬁ?ﬁiﬁﬁiﬁ ﬂiﬂiﬁi e 08.02 butmuorexa LIOK
' https://m.edsoo.ru/00ae0el8
COETUHEHUS»
43 OOm1ast xapaKTepUCTHKA 13.02 bubnuoreka [IOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

bubmuorexa [JOK
44 i 15.02
ueKtp Oxmfﬂqecmn P >0 https://m.edso00.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re cocoObl MOTyYSHHS
. Mcﬁ:TaJI:lIOBe. CruiaBbl. BmeqcncneHm 2000 BuGmiorexa LIOK
I BHEHHUSM XMMHYECKHUX .
yp . https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
bu6mmoreka [IOK
4 II 22.02
6 OHIATHE © KOpPO3MH METAILIOB 0 https://m.edso00.ru/00ael1278
bu6nmoreka [JOK
47 [enotmrbre MeTabI 21.02 https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 99.02 bubnnoreka [JOK
Kautust ' https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 05.03 bu6mmoreka [IOK
KaJIbIMI U MarHuii ' https://m.edsoo.ru/00ae15e8
. bubmuoreka [JOK
50 Baxnelinme coenMHEHNS KIS 07.03 httos://m.edso0.ru/00ae15e8
51 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIHS 12.03
3HaHUI
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 14.03 bu6mmorexa [IOK
yCTpaHEeHHsI ' https://m.edso0.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme 19.03 bubmuoreka [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

ycTpaHeHUs"

. bu6mmoreka [IOK
>4 AiomHHHif 21.03 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 02.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso 04.04 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 09.04 bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie U CUCTEMAaTU3AaLMs 11.04
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 16.04 bubnnorexa [JOK
3a1a4 1o TeMe «Bakneliimne https://m.edso0.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU 18.04 bubnnoreka [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O6O6HUIGHI/IG Y CHCTeMaTH3aIus 23.04
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BakHelIe MeTaaiabl 1 UX 25.04
COCTUHCHHU S
63 BemecTBa u maTepuaisl B 02.05 bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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

64 XUMHYECKOE 3arps3HEHNE 1 07.05 bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 14.05 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 16.05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 21,05 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 93.05 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9r KIIACC

KoaunuecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 01.09 bu6mmoreka [IOK
XxuMu4eckux 3nementos 1. 1. ' https://m.edsoo.ru/00adb59e
Menneneena
3

2 cnolicrs xmmicorm srewentop ) oaop ~ BumioreraLIOK

. ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 08.09 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB ' https://m.edsoo0.ru/00adb7e2
Buinl XMUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 ) 1 11.09
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

I1 0

5 « OBTf)peHI/Ie u yriayOneHue 1 1 15.09
3HaHUN OCHOBHBIX Pa3/IesioB Kypca
8 Kitacca»

Krnaccudukanus XuMuueckux bubmuoreka [JOK

6 . 1 18.09
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0

7 H;TTI:II: (I)TZII;(:I’P;ZI(;T: ffﬂiifﬁf u 1 22.09 bubmmorexa LIOK
DEAKHHH. ’ https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIUIX
TlousTe 0 XUMHYECKOM

buo OK
8 paBHOBecuH. DAaKTOPHI, BIUSIONTNE 1 25.09 nomotexa 11

Ha CKOPOCTb XUMUYECKON pPEeaKINU

https://m.edso0.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

1 MOJIOKCHUEC XUMHNYCCKOT'O

paBHOBECHs
OxucIuTeNnHHO- bubnmoreka [JOK
9 29.09
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust NEKTPOIMTHYECKOM
10 ILI/IC(IJ)OHI/IaI_II/II/I.pCI/IJ'II)HBIC U ciiabble 02.10 bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
. bu6mmoreka [JOK
11 HortHble ypaBHEHIS peakiutit 06.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI 09.10 bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JIACCOLHAIIN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 13.10 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
. bubmmorexa LIOK
14 [TonsTHe 0 ruIpoIU3e conei 16.10 httos://m.edso0.ru/00add9d4
15 O06o001IeHre U CUCTEMaTU3AIIHS 20.10 bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaxkTnueckas padora Ne 1.
16 «PI')GHIGHI/Ie 3KC1'IpepI/IMeHTaJ'II)HLIX 23.10 Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas pabota Ne2 mo teme
17 «ONEKTPOTUTHYECKAS 9710 bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaKkIu B pacTBOpax»
18 OO01mmas xapakTepuCTHKA TaJIOTeHOB. 28.10 bubnmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 i 10.11
XUMHUYECKUE CBOWCTBA, TIOJIyYEHHE, https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ota Ne 2
20 dlonyseune conmnoi knenoms, 3y | Prdworea oK
YEHI S 07 ’ ' https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
B
2 sawriccin peasi,ccan o g BGworea oK
PeAIIL, A ' https://m.edsoo.ru/00ade488
U3 PEareHTOoB JiaH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB 20.11 bubnuorexa [JOK
VIA-rpymisr ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
Haxoxnenue cepsl u eé bubnnorexka [JOK
23 . 24.11
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHWMHYECKHUE CBOMCTBA CEPBI
C ) )
26 quacoin n xamcne g1 Bromorema 0K
3 ' https://m.edsoo.ru/00ade802
CBOMCTBa
O .C
25 fumocn nxmccine op  BromorelOK
. ' https://m.edsoo.ru/00adea28
CBOWCTBaA, IPUMEHEHHE
XUMHUYECKUE peaKIiy, JexKalue B
OCHOBE l'IpOMBII_HJ'IfHHOl"O crioco0a BuGmiorexa LIOK
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. 04.12

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCAUHCHUAMU CCPbI

Brruncienue MmaccoBoy 10U

bu6mmoreka [IOK

27 08.12
BBIXOJIa IPOJIyKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acIpOCTpaHEHHE B IIPUPOJIC 11.12 bubmmorexa LIOK
Pactipoctp PHPOAC, ' https://m.edsoo.ru/00adeeab
(hbU3UYECKHEe U XUMHUYECKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE 15.12 bubmmorexa [JOK

’ i ' https://m.edso00.ru/00adf004
Y IPUMEHEHNE

“ Hrlcl)axmqecxas{ pabota Ne 3 o Teme o1 Butmorexa LOK

«[Tonyuenne aMmMHuaka, U3y4eHUE .
yqv > YA https://m.edso0.ru/00adf180
€ro CBOIMCTB»

31 A30THas KuCioTa, €€ pru3ndeckKue u 99 12 bubnnorexka [JOK
XUMHUYECKHE CBOWCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
yAo0p ' . ' https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
(6)) . V

33 (b(())cc(%)(()) pHglKISII:?n((I:;): q)qc))lfl):ﬂ(qez::ne u 29.12 Bu6miorexa LIOK

P ot ' https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX 12,01 bubmuoreka [JOK

ynobpenuii. 3arpsi3HeHHe
PUPOJHOH cpenbl hocharamu

https://m.edso0.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, pacripocTpaHEHHE B

bubmuorexa [JOK

35 15.01
HpHpOLe, q)mmeucme " https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcupsl yriaepona, ux pu3snveckue
36 Srononmccxnc Boi?: ' 19.01 bubmiotexa [IOK
JIOTUYECKHE MTPOOIEMBI .
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
bu6mmoreka [IOK
37 h% & 22.01
POTPHAT KHETOTA I €€ COMH https://m.edso00.ru/00ae006¢
[IpakTuueckas padora Ne 4 mo Teme
38 "[lonyueHune yriaekucioro rasa. 26.01 bubnuorexa [IOK
KauecTBeHHast peakiys Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
5 opramecen seucersit ek poor  Brmorexa lIOK
°p c¢ eree © ' https://m.edsoo.ru/00ae054e
COEMHEHMSAX YIIIepoia
bu6nmoreka [JOK
40 K i 02.02
POMEIIH 11 €10 SOt/ HHOHTE https://m.edsoo.ru/00ae080a
[IpakTuueckas padorta Ne 5.
a1 Pemenne skcnepuMeHTaIBHBIX 05.02 bubnnorexka [JOK
3aj1a4 1Mo TemMe «BaxHeme ' https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl ¥ UX COCTUHEHUSD
42 fﬁ?ﬁiﬁﬁiﬁ ﬂiﬂiﬁi e 09.02 butmuorexa LIOK
' https://m.edsoo.ru/00ae0el8
COETUHEHUS»
43 OOm1ast xapaKTepUCTHKA 12.02 bubnuoreka [IOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIN4ecKasi KpucTainyeckas
pemérka. @u3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKUE CBOUCTBA METAJLJIOB.

bubmuorexa [JOK
14 i 16.02
ueKtp Oxmfﬂqecmn A 6.0 https://m.edso00.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re cocoObl MOTyYSHHS
45 M::TaJ’I:lIOBe. CHHaBI)I. BBIG‘ZI/ICJIGHI/Iﬂ 19 02 BI/I6JII/IOTeKa HOK
IT BHCHUAM XUMHNUYCCKUX .
yp . https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
bu6mmoreka [IOK
4 II 26.02
6 OHIATHE © KOpPO3MH METAILIOB 6.0 https://m.edso00.ru/00ael1278
bu6nmoreka [JOK
47 [enotmrbre MeTabI 01.03 https://m.edsoo.ru/00ae14b2
48 Oxcupl U TUIPOKCUIBI HATPUS U 04.03 bubnnoreka [JOK
Kautust ' https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — 11.03 bu6mmoreka [IOK
KaJIbIMI U MarHuii ' https://m.edsoo.ru/00ae15e8
bubmuoreka [JOK
50 B i 15.03
DIHCHIIHE COCAMHEHI Katbiit https://m.edsoo.ru/00ae15e8
51 O6O6HVIGHI/IG 1 CHCTEMaTH3aIIHS 18.03
3HAHUH
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ 99 03 bu6mmorexa [IOK
yCTpaHEeHHsI ' https://m.edso0.ru/00ae1886
53 [IpakTuyeckas padora Ne 6 o Teme 01.04 bubmuoreka [IOK

"YKEcTKOCTh BOABI 1 METOILI €6

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
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ycTpaHeHUs"

. bu6mmoreka [IOK
>4 AiomHHHif 05.04 https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U 08.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
o6 Keneso 12.04 https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH 15.04 bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O606HuleHI/Ie U CUCTEMAaTU3AaLMs 19.04
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX 2904 bubnnorexa [JOK
3a1a4 1o TeMe «Bakneliimne https://m.edso0.ru/00ae3de8
METaJJIbI U UX COSAUHEHUSI»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU 26.04 bubnnoreka [JOK
COJCPKUT pUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakiuu
61 O6O6HUIGHI/IG Y CHCTeMaTH3aIus 27,04
3HAHUH
KonTponbnas pabota Ne4 mo Teme
62 «BaxueHme MeTaIbl ¥ UX 03.05
COCTUHCHHU S
63 BemecTBa u maTepuaisl B 04.05 bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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

64 XUMHYECKOE 3arps3HEHNE 1 06.05 bubmuorexa [IOK
OKpYKaroIIel cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumun B periennn 1 13.05 bubmuorexa [IOK
9KOJIOTMYECKUX poliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001IeHIE 1 1 17.05 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHbiit ypok. O6001eHue u 1 20.05 bubnnorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O600mmeHue u 1 24.05 bubnnorexa [HOK
cHCTEeMaTH3allus 3HAHUI https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

O.C.I'abpuensn. Xumusi: 8 ki,: 6a30Bbiid ypoBenb.M.: [Ipocsenienue,2023
O.C.I'abpuensn. Xumusi: 9 xi,: 6a30Bbiid ypoBenb.M.: [Ipocsenienue,2023

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuotexa LIOK https://m.edsoo.ru/00ad9ch




