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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHUS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B @T'OC OO0, a takke Ha OCHOBE (hemepanbHON
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIUU MPENOIaBaHMsI Y4eOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOMUXCS CPEIACTBAMH YUEOHOTO TIpEIMETa, YCTAHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, ONIPEIENIeT KOJINIeCTBEHHbBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa30BaTEbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 0011eT0 00pa30BaHus, a TAKKE TPEOOBAHH K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMHH CITY)KHT OCHOBOW JUTs JOPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ANBHBIX TMPOOJIEM  YCTOMYMBOTO pPa3BHTHSI YeJOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTHUSL M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 001Iel 1 GYHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HUU XHMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MEJaroruueckyd aJanTHPOBAaHHBIM OTPaKEHHEM
0a30BOii HAYKH XUMUU Ha ONPECIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNnYeCKON XUMHUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbl MO HPUHIMITY IOCIEI0BATENPHOIO Pa3BUTHS 3HAHMHA Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUI pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOEHUM aToMa U XMMHUYECKOH CBSI3U;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBIMIOJTHAS (DYHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHue MporpamMMbl IO XHMHHU CIOCOOCTBYET (OPMUPOBAHHUIO IPEICTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTHMKE €€ CHUCTEMHOW IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[O3HABAaTEIbHBIX YMEHUH M UX NPUMEHEHUH B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XKHOE 3HAYECHUE
puoOpeNy TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW aJanTHpoBaThbCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIMX NPUOOPETEHUIO0 OOY4YarOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEeATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBAThH SIBJICHUS OKPYXKAIOLIEr0 MHpa, UCIOJb3ys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XUMHH, MPUMEHATh MX IpPU pELIeHUH MpolieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHHe y 00yJarOUINXCSl T'YMAaHUCTUYECKUX OTHOIIECHUH, HOHUMAaHUs [IEHHO CTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIMU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYESIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B HezIen0), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COILEPKXAHUE OBYUYEHUA 8 KIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YE€IOBEKA. XHMMHUS B CUCTEME HaykK. leina u
BemiecTBa. Pu3nueckre CBOWCTBA BEUIECTB. ArperaTHoe coctosiHue BemlecTB. l[loHsarue o
METOJ1aX MOo3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[TpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢dopmyrna. BalleHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAsT
Macca. MaccoBast J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYEeCKME W XUMHUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIeCTB. XUMHUYeCKre ypaBHeHUs. Kilaccudukanus XuMUUECKHX PeaKIuid
(coenuHeHws, pa3IoKeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHbIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMI0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasSTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
U ONHUCAaHME TPU3HAKOB TMPOTEKaHWS XHMMHUYECKMX peakuui (pas3jiokeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBAaHUE, BBIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAHUE
pe3ylnbTaTOB MPOBEJIEHUS OINbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JlaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Ba:xkueiilue npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB

Bo3gyx — cmech razos. CocrtaB Bozayxa. Kuciaopon — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelnieHHocTu. KpyroBopot kuciopoaa B mpupoje. O30H — auioTpomHas MoaudUKanus
KHCIJIOpO/Ia.

TemmoBoit 3¢ dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHWE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue BoxopoJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTel u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl N0 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Boma kak pactBopurens. PactBopbsl. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B



pactBope. XuMHueckue cBoiictBa Boabl. OcHOBaHMA. Poyib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJibI B IpHUpoje. 3arps3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA
IIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HecoeoOpasytomue. HomeHknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBa OKCcUIOB. [losryueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MUecCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaot. Ou3nyuecKkue ¥ XUMHUECKUE
cBoiicTBa kucinot. Psang aktuBHoctn metamuioB H. H. bekerosa. [lomydenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4ecKkue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIEPKaHUs KHCIOpOoia B BO3yXe, MOJy4YeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB W OIMCaHHE HX CBOICTB, NOJydeHHE, cOOMpaHHe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHHMs BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOYKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3lOB HEOPraHMYECKUX BEUIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3alMM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuognueckuii 3akoH. Ilepuogmueckas cucrema xumuuyeckux »saementoB JI. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux onemeHToB JI. M. Menneneesa. llepuonst u rpymnmel. Dusnyeckuii CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanueckoil cucTeMbl
J. WN. MengeneeBa. XapaKTEpUCTUKa XHMHYECKOTO DJEMEHTA II0 €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAININYECKUX U
HEMETAJININYECKUX CBOMCTB 10 IpynaM M Mepuoiam.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U nipaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCIICHUS U BOCCTAaHOBJICHUSI. OKUCIUTEN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKLUi (TOpEHUE, PEAKIIUU PA3NIOKCHHS, COCTUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, aroMm, DOJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJI, W30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MUHEpalbl, TOPHBICE TOPOABI, TIOJIE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPUCTAUIMYECKOW PEHmETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEeaKklMy U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHUS NMPOTEKAaHUs PEaKUMi MOHHOrO oOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIlEcca IUCCOLMALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  Xuopoomopod. CoisiHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIyUCHHUE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyYecKue CBOMCTBAa IPOCTHIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl U €€ COENMHEHHMH B MpUpoAe. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXAoUeH cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHUCIeHHs. A30T, paclupoCTpaHEHHWE B MpuUpoie, (HU3UYEcCKue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuust Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpellbl COSTUHEHHUSIMU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. Vcmosip3oBanue ¢ochaToB B KayecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupojie, pU3uvecKkre U XUMHIECKHE CBOMCTBA. AncopOmmsi. KpyroBopor yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aThHOTO TOTEIUICHHUs KIMMaTta, MapHUKOBBIH 3 (dekT. YrompHas KUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCMUHEHHSX Yriepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OHMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE E€IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemHus (I1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCIOJIb30BaHME BHUEOMATEPHANOB), O3HAKOMIJIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, HU3y4YEHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CepHOMU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YAOOPEHUH,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeAbI0 (BO3MOXKHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJEHHE KAaueCTBEHHBIX Peaklui Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX TIPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUs U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nyeckue U XMMHUYECKHE CBOMCTBA MarHus W KaJblus. BaxHelne coequHEeHUs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
aTrOMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, IIMHKA, kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHMS U THJIPOKCUA LIMHKA, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmnwie ceasu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEWTPOH, HWOH, HYKIUJ, HN30TOIHI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpPUCTAJUIMYECKass pEHIETKA, CIUIAaBbl, (PU3MUYECKUE BEIHMYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruzpocdepa, MuHepanabl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA IPOI'PAMMBLI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHS
JOCTUTAIOTCS B X0/ OOYUEHHUSI XUMHUHU B €IUHCTBE Y4eOHOM M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKHMH  COLNMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSIMH, TMPUHATHIMH B OOIIECTBE MPAaBHJIAMH W HOPMaMH IMMOBEICHHUS U
CIOCOOCTBYIOT MPOIIeCCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHS M COLUATHM3AINN O00YUaTOIIIXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCSA PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMI M PACIIMpPEHHE OIbITa JEATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHUS K OTCUYECCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIC[INI0, MOHUMAHMs 3HAYCHHS XMMHYCCKOW HAyKd B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHON MH(OpPMAIEl O MEPEAOBBIX JTOCTHKEHUAX U OTKPBITHAX
MHPOBOM M OTEYECTBEHHON XMMHH, 3aMHTECPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MHpa 1 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPEACTAaBICHHS O COLHAIBHBIX HOpPMax W IPaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO I0JIE3HOM,
y4e0HO-HCCIIeI0BATEIbCKOM, TBOPYECKOH W JAPYTHX BHIAX JAEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHO IESITEIBHOCTH MPH BBIMOJHEHUH YUCOHBIX, TO3HABATEIIBHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIM B TIPOIIECCE ATOW y4eOHOW NesTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJICHHE W TIOCTYNIKHM CBOMX TOBApHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBHUIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PCHUYCCKHE  MPEJCTABICHHS O  BEIIECTBE U XHMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABISIONIME OCHOBY JUISI
MOHUMAHUS  CYIIHOCTH HAay4yHOW KApTUHBI MHUpPA, MPEIACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SX YeJIOBEKa C MPHUPOJHOW CPEIOi, O POJIH
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEIH;



MO3HABATEIbHBIE MOTHBBI, HAIMPABJICHHBIC HA IOJIyYeHHWE HOBBIX 3HAHUU 0 XUMHH,
HEOOXOMUMBbIC M1 OOBSCHEHUs HAONIOaeMBbIX TPOIECCOB W SBJICHMIA, IMO3HABATEIHHOM,
MH()OPMAIMOHHON M YUTATEIILCKON KYIIbTYpPhI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIIHHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JIHTEPATYpOU, JOCTYITHBIMU TEXHHYECKUMHU CPEACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

MHTEpPEeC K OOYYEHHI0 W TO3HAHWIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOW W HMCCIIEAOBATEILCKOM NIEATEIHBHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIEHHOCTH U YPOBHS 00y4eHHUsI B JaJIbHEHUIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHUE TIOCJIEJICTBUM W HENPHUATHE BPEIHBIX
MpuUBbIUEK (YHOTpEONEHUSI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHMUS
npaBuil O€30MACHOCTH TMPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBaMU B OBITY W peajbHOU
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUUECKOMY M3yYEHHUI0 TPOQECcCHil U TpyAa pa3aIudHOro pojia, YBaXKEHUE K
TPpyy W pe3yiabTaTaM TPYIOBOH IEATEIHLHOCTH, B TOM YHCIE€ HAa OCHOBE MPUMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOIOJDKEHHST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIC;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11e71ecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TIaCHOTO TTOBEJCHUS TIPU pabOTe C BEIIECTBAMHU,
a TaKKe B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKaoIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U IMyTed MX pellieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TECOpHs, MPUHIUIM, TUNOTe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJSIOT HA OCHOBE 3HAHUU M3 ATHX MpeaIMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIe ydeOHbIE NEHCTBUS (IMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU e TEIHHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornyeckue 1eMcTBus:

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATHSMH), UCIIOIB30BATh MOHSATHUS AT OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxammu



XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4YEHUS, CTPOUTH JIOTUYECKUE PACCYXKIACHUS (MHIYKTUBHBIC, e TyKTUBHBIC,
110 aHAJIOTUH), AETaTh BBIBObI M 3aKIIFOYCHUS;

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa30OBHIBATH MIHPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMUYecKass (GopMmylia W ypaBHCHHE XUMHUYECKOW peakuu — TpU pPEHIeHHH y4deOHo-
MO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECCTBCHHbIC NMPU3HAKUA H3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XUMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BONPOCH B KaueCTBe MHCTPYMEHTA IO3HAHHS, a
TaKkKe B KauyecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa O TUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM MpOoIlecca, CAaMOCTOSTENIFHO MMPOTHO3UPOBATH €TO
pe3yibTat, (GopMyITHpOBaTh OOOOIIEHHWS W BBIBOJBI IO pe3ylIbTaTaM TMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3INIHBIX BUIOB
1 GOPM MPECTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHUs, CIPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE MPUMEHSTh Pa3JIMYHbIC METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe HHPOPMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJTHEHUST YICOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO WCIIOJIB30BAHUS Pa3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpejicTaBiIeHUs
nHGOpMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 33/la4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Yy4eOHOW W WMCCIEeNOBATEIbCKON
JEATETbHOCTH UH(OPMAIIHIO O BIMSHUM MPOMBINUICHHOCTH, CEIBCKOTO X03SHUCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

yYMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW TPEHJIOKEHHS OTHOCHUTEIHLHO BBITIOJTHECHUS
MPEUI0KEHHOM 3a71auH;

YMEHHUSI IPEICTABIATH MOTyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JelaTh MPE3CHTAlMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (JJabOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JIEATENbHOCTH NpPU PEIIeHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yd4éra
oOIMX MHTEPECOB U COTJAcCOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE



LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHble yHMBepcaJbHbIe yueOHbIe JeliCTBUSA:

YMEHHME CAMOCTOSITENIbHO ONPENENATh 1IN JESTEIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTh, BBIOMpATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemieHHs YYeOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTUPOBATh IPEIJIOKEHHBINA AITOPUTM JEHCTBUM IpU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1IeNu,
YMEHHE UCII0Ib30BaTh U AHAIIU3UPOBATh KOHTEKCTHI, MPeJlaraéMble B YCIOBUU 3a/laHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyaroUMMUCS Hay4HblE 3HAHHUS, YMEHMS U CHOCOObI JAeWCTBUM, creuuduyeckue uist
npeaMeTHO obnactu «XHMHS», BHUIbl JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpETAINH, TPEo0O0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy obyueHus B 8 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUHA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTEIbHAas aTOMHas M MOJIEKyJspHas Mmacca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JII XMMHUYECKOTIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM O0OBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
NIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiIaccupuKaus
peaKUMii: peakuy COCUHEHUS, PEaKLIUN PA3JIOKEHN, PEAKIIMK 3aMELICHUs, PEaKLIUn
00MeHa, K30- U IHJIOTEPMHUUYCCKHE PEaKINH, TEIIOBON 3PIEKT peakIuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBA3b, MOH, KATUOH, aHMOH,
pacTBOp, MaccoBas J10JIs1 BellleCTBa (IPOLIEHTHAsI KOHIEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TH
MOHATHUS MPU OIMCAHUY BEILIECTB U UX IPEBPALCHUM;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJIsI COCTaBJICHUS (QOpPMYJ BEILECTB H
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeisITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEIUHEHHH 1o QopMmynam, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHAsl U HNOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBaTh cMbica Ilepuoguueckoro 3akona JI. M. MenaeneeBa: JeMOHCTPUPOBAThH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXpPaHEHMsS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuonndeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o3HaueHus, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOECHHSI aTOMOB



XMMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, OOIIee YHCIO JJICKTPOHOB H
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHME CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIacCOB,  TOATBEPXKJas  OINHUCAHME TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKUX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa TI0 (opMysie COeTUHEHUs, MAaCCOBYIO JIOJIF0 BEIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIBHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€/ICTBEHHBIX CBSI3€M — NJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJETUPOBAHNUE, SKCTIEPUMEHT (peabHbIN 1 MBICIIEHHBIH );

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/IOM U JTaOOpaTOPHBIM
000pyIOBaHHEM, a TAKXKe TMpaBWJIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCJIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C TIOMOIIBIO MHAUKATOPOB (JTakmMyc, peHodTaaenH, METUIIOPAHXK U JPYTHE).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
IEKTPOOTPHULATEILHOCTD, CTENEHb OKUCIICHHs, XMMMUYECKas pEeakLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMeHa,
KaTaJn3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIEHHE, AIJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYEcKas), KpUCTauIMdyeckas pemeérka, Kopposus
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IOHATHM WU INPUMEHATH OTU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALECHUN;

UCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBieHUS (OpMya BeLECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH 1o ¢opmynaMm, BUJ XMMHUYECKOW CBS3M (KOBaJIEHTHAs, MOHHas,
MeTaJuInyeckas) B HEOPraHMYECKUX COEIUMHEHHUSX, 3aps] HMOHAa M0 XHUMHYECKOH



¢bopmyre, xapaktep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCIUHEHHUH, TUII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica [lepuonuueckoro 3akona JI. 1. Menaeneesa u J1EMOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh Tabamunyo Gopmy Ilepuomuaeckoii
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OONbIIME TEPHOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizIpa, o0Iee YUCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIECTBA, XUMUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MIOJIHbIE U COKPAILEHHBIE YPaBHEHUS PEaKIMil MIOHHOrO OOMEHa, ypaBHEHHS peaKlIUid,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIMUTEIBbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAILECHHUM B PA3JINYHBIX YCIOBUIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYEO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
obopynoBaHueM, a TaKkke MpaBuia oOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
HWHCTPYKUHUSMHU TIO BBITIOJHEHUIO JT1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUH, MOATBEPKAAIOIINE KAaUECTBEHHBIN COCTaB PA3IIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENBHON AEATEIbHOCTH — AaHAJIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMMUYECKUX pEaKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIIEPUMEHT (peabHbIi U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

No HaunmenoBanue pa3aejioB 4 TeM KoanvecTso yacos
DJIeKTpOHHbIe (L1 (POBbHIE)
n/n NMPOrpamMmmbl Bceero KourtpoJibHble IIpakTuyeckue
o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nea 1. IlepBoHauyaibHble XHMHYECKHE TIOHATHS
11 XuMus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
' MPaKTHYECKOM ESITeTbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
bu6morteka [IOK
1.2 B 15 1
CHICCTRA I XHMHHCCIHE pealdiit https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspen 2. Baxuneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
bu6moreka [IOK
2.1 B .K I 0 6
O3AYX. BHCIIOPOAL. LIORATHE 0B OKCHAax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOZ.LIOHATHE O KUCHOTax # COILX https://m.edsoo.ru/7f41837c
bub OK
2.3 Bopna. PactBopsr. [TonsiTie 06 ocHOBaHUAX 5 1 1 hgp:f;?;iﬁ;ilru 17§41837¢
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 11 1 1 bubmuorexa [JOK
' COEIMHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckasi cucrema xumnueckux 3jaemMenToB JI. M. MenneneeBa. CTpoenne aroM0oB. XMMHUYeCKas

c¢BA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuun

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKHUX d1eMeHTOB /. U.
Mennene-esa. CtpoeHue aroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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3.9 Xumuueckas cBiI3b. OKUCIUTEILHO- 8 bubnuoreka [IOK
BOCCTAHOBHTEJbHbIC PEAKIINU https://m.edsoo.ru/7f41837c
Hroro no pazgeny 15 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Nen/m | HaummeHoBaHMe pa3/iesioB U TeEM MPOrPaMMBbI Kontpoabnbie  [IpaKTHYeCKHe (undposeie)
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nen 1. BemecTBo U XuMHuyeckme peakuun
[ToBTOpEHue u yriyOiieHne 3HaHUN OCHOBHBIX Pa3J/IeoB bubnuorexa [JOK
1.1 5 1
Kypca 8 kinacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX PEaKIIUi 4 Bubnuorexa LIOK
' P peardi https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS JUCCOLUALINS. XUMUYECKUE bubmuorexa [JOK
1.3 8 1 1
peaKIu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
OO6mrast XxapakTepucTHKa XuMudeckux aneMeHToB VIIA- bubmuorexa [JOK
2.1 4 1
rpymisl. ['agoreHst https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTepUCTUKA XUMHUUECKHX 1eMeHTOB VIA- bubnmuoreka [JOK
2.2 ) 6
rpymmsl. Cepa u €€ coeTMHEHUS https://m.edsoo.ru/7f41a636
23 OO01as XxapakTeprucTUKa XUMHUYECKUX dJIeMeHTOB V A- 7 1 bubnunoreka [JOK
' rpymnbl. A30T, Gochop U X COSAUHCHUS https://m.edsoo.ru/7f41a636
24 OO01as XxapakTepUCTUKa XUMUYECKHX dlieMeHToB |V A- 3 1 5 bubnunoreka [JOK
' IPYIIBL. YTICPO U KPEMHHH U UX COCIUHEHHUSI https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
3.1 OO01111€e cBOMICTBA METAIIJIOB 4 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a636

bubmuoreka [JOK

3.2 Bakueiitre MeTalIbl U UX COCAUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyzamomias cpeaa

41 B 3 bubmmoreka [IOK
. CIIEeCTBA U MaTePHAaJIbl B )KU3HU YeIOBEKa https://m.eds0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK

C3EPBHOE BPEMA https://m.edsoo.ru/7f41a636

OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

KoaunyecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne Jara
Tema ypoxa KonrtpoJsbubie | IIpakrnyeckue oOpa3oBaTe/bHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 01.09 bubmmoreka [{OK
yestoBeka. Tela u BerecTsa ' https://m.edsoo.ru/ff0d210c
2 TloustTie 0 MeTOAaX MO3HAHUS B XUMHUU 1 04.09 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTrnueckas padora Ne 1 «IIpaBuia paboTsl B
3 neﬁiopaTopHH HpanéMLI o6panfeHm c ’ 1 08.09 bubamorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTIOBAHUEM)
4 Yuctele BemrecTBa u cMmecru. CriocoOnl 1 11.09 bu6mmoreka [IOK
paszeneHus cMeceit ' https://m.edsoo.ru/ff0d26ca
5 [Tpaktrueckas pabota Ne 2 «Paznenenue cmeceit 1 15.09 bubmuorexa [JOK
(Ha mpuMepe OYUCTKH MTOBAPCHHOMN COJIN )» ' https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYJTBI 1 18.09 https://m.edsoo.ru/f0d2a6e
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 22.09 bubmuoreka [JOK
XUMHYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cloXXHBIE BElllECTBA 1 25.09 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 29.09 bubnorexa HOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB. BuGmmorexa [OK
10 Xumnueckas popmyina. BareHTHOCTh aTOMOB 1 02.10

XUMHWYCCKHUX JJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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OtHocuTtenbHas atToMHas Macca. OTHOCUTEIbHAS bubmuoreka [JOK
11 06.10
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO AJIEMEHTA B 09.10 bu6mmoreka [{OK
COCTMHEHHU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 KomnuectBo BemecrBa. Mousib. Molisipaas macca 13.10 https://m.edsoo.ru/ffod5230
14 du3nyecKre 1 XUMUYECKUE SBICHUS. 16.10 bu6mmoreka [{OK
XuMuUecKast peaKiiust ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBHs MPOTEKAHNS XUMUYECKHUX 90.10 bubnnorexa [JOK
peaKIuii ' https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHUSI MaCcChl BEIIECTB. 93.10 bubnuorexa [JOK
XuMuuecKkne ypaBHEHHUS ' https://m.edsoo.ru/ff0d3b88
Beruncnenus koandecTBa, MacChl BEIIECTBA 10 bu6moreka [IOK
17 . 27.10
YpaBHEHHSIM XMMHYCCKHX PEaKI[Hii https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuuecknx peakiuii 06.11 bu6mmoreka [IOK
(coemMHEHUS, PA3IOKEHHIS, 3aMEIIEHUs, 0OMEHa) ' https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. 10.11 bu6mmoreka [JOK
O0o001IeHrE U CUCTEMATU3AIWS 3HAHUAMN ) https://m.edsoo.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemectBa u 13.11 bubmuoreka [JOK
XUMUYECKHE PEAKIIUN» ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CocraB Bo3ayxa.
21 Knciz);on — DJIEMEHT U MPOCTOE Be?]ly;(CTBO. 17.11 bubmorexa HOK
https://m.edsoo.ru/ff0d448e
O3zonH
dusznveckrue 1 XMMUYECKHE CBOMCTBA KHCIIOPOIa
22 (peaxuuu oxucnenus, ropenue). [lonsarue 06p " 20.11 bubamotexa [IOK
’ https://m.edsoo.ru/ff0d4614
OKCHIaX
93 CriocoOslI mosTyueHus: KUCJI0poia B 1a00opaToOpuu 94.11 bubnunoreka [JOK

" NPOMBIIIIJIICHHOCTH. HpI/IMeHeHI/Ie KHcCJIopoaa

https://m.edsoo.ru/ff0d497a
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TemmoBoit 3 (heKkT XUMHUECKON peaKinu,

24 0 € 0 TEpMO €CKO aBHE 9K30 27.11 Bubnnorexa HOK
MOHATHE O TEPMOXUMUY M ypaBHEHUU - .
P P ’ https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
o5 TormBo (HedTh, yrois 1 MeTaH). 3arps3HEHHE 0L12 bubnuorexa [JOK
BO3/1yXa, CIIOCOOBI €ro MpeI0TBPAIICHHSI ' https://m.edsoo.ru/ff0d4c4a
IT 6orta Ne 3 I1
I | DO IOX
¥ cOOMpaHHe KH u HUE er :
P HOPOAT, YA https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
97 Boopox — aneMeHT 1 MpoCTO€e BEIIECTBO. 08.12 bubnnorexa [JOK
HaxosxaeHue B mpupo/ie ' https://m.edsoo.ru/ff0d4dd0
28 ®uU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. 11.12 bu6moreka [IOK
[IpumMeHeHwe BOAOpOIa ' https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 [TonaTHe 0 KUCTOTaX U COJISIX 15.12 https://m.edsoo.ru/ffod50d2
bu6mmoreka [IOK
0 0 .
30 Cnoco0bl osty4eHus: BOAOPOA B TA0OpAaTOpUH 18.12 https://m.edsoo. ru/f0d4ddo
[IpaxTnueckas padota Ne 4 o teme «llomyyenue bubnuorexa [IOK
31 . 22.12
¥ coOMpaHue BOIOPO/a, H3yIEHHE €r0 CBOMCTBY» https://m.edsoo.ru/ff0d4f42
bub e OK
32 MousipHbiii 00BEM ra3oB. 3akoH ABOTaIpO 25.12 h ;p:;ﬁ;leliilru Iffod542e
33 Brruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA ot BuGamnorexa [OK
eliecTBa .
rasa 1o c?'ro M3BECTHOMY KOJIMUECTBY BEIIl https://m.edsoo.ru/ffod55a0
Wi 00bEMY
" Brruncnenus 006EMOB razoB 61'[0"ypaBHeHI/IIO a1 BuGmiorexa 1IOK
a 00BEMHBIX .
pearti H% OCHOBE 3aKOHAa OBBE https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. bu6mmoreka [JOK
35 Du3nyecKrue 1 XMMAYECKUE CBOMCTBA BOJIbI 12.01

https://m.edsoo.ru/ff0d587a
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bubmuoreka [JOK

36 C i. I1 0 15.01
ocrtaB ocHoBaHuM. [lonsTHE 00 HHAMKATOPAX 5.0 https://m.edso0.ru/ff0d59e2
B .H
37 enacumemse pacrsops. Maceosas o1 1901 | PrOmoresaOK
o P pEL A ' https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
IT 6ota Ne 5
38 (ﬁigié‘;ﬁ{ﬁ: ::E"ero 0113_I cc) ZZMZ eIEHHON 22.01 Brbmiorexa LIOK
broTe =P " Pex ' https://m.edsoo.ru/ffod5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBA
39 KonTponsnas padora Ne2 no teme «Kucnopo. 26.01 bubnnorexa [JOK
Bomopoa. Boma» ' https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaus, 26.01 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tony4yeHne n XUMHUYECKUE CBOWCTBA bubnuoreka [JOK
41 02.02
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [IOK
42 05.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKUE CBOMCTBA OCHOBAHUM 09.02 bubmmorexa LIOK
i ' https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bu6mmoreka [JOK
44 12.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenne u XMMHUUYECKUE CBOMCTBA KUCIOT 16.02 Bubmiorexa LIOK
i ' https://m.edsoo.ru/ffOdfee2
Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnnoreka [JOK
46 . 19.02
MOJIyYCHHS, XAMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 gi?:tﬁgﬁ:;ifgiif ga?{. 15(? HTJ:;ZI iOCHOBHLIC 26.02 Bubmorexa LIOK
P A . ' https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTaHUUYECKUX COCTUHEHUI»
48 I'enernueckas cBsA3b MEXAY KlaccaMu 01.03 bubnuoreka [IOK
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HEOPraHWYECKUX COCIMHEHUN

https://m.edso0.ru/00ad9a50

49 O000111eHME U cUCTEMATHU3AaIUs 3HAHUN 04.03 bubmmorexa [IOK
1 H ' https://m.edso0.ru/00ad9ch?2
KonTtposnsHas padota Ne3 mo treme "OcHOBHBIE bubnuorexa [JOK
50 o 11.03
KJIACChl HEOPTaHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9ela
IT
51 | onmeerron Toume s soomna cxomm jso3 | bubmiorera LIOK
) pyn a1 ’ https://m.edsoo.ru/00ad9ffa
DJIEMEHTOB
IT i 11
epI/IOI[I/I‘-IeCKI/II/I 3aKOH "1 CpI/IOI[I/I‘IGCKaH BI/I6JII/IOTeKa HOK
52 cHucTeMa XHMUYeCKuX 3jeMeHToB /], U. 18.03
https://m.edsoo.ru/00ada52c
Menneneea. Ileprobl, rpymisl, TOATPYIIBI
bu6moreka [IOK
53 Brp 22.
03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIIEP. 05.04 bubmuorexa [JOK
N30Tomns! ’ https://m.edsoo.ru/00ada342
C 0
o | e s s
JIEMEHTOB noanueckoii cucremsl J1. 1. .
pHOZ https://m.edsoo.ru/00ada6bc
Meupeneena
X
o | oa | Dl o
pHoA T ’ https://m.edsoo.ru/00ada824
Menneneesa
3 IT
57 | pasmmmios mayas w mparincn, . W Mewzenee jsoq  BubmoreraLIOK
p L Y p A A ’ https://m.edsoo.ru/00ada96e
— y4€HBIH, MeJaror 1 rpaxJIaHUH
58 DNEKTPOOTPULIATEIHHOCTh ATOMOB XUMHYECKHUX 15.04 bu6mmoreka [JOK
3JIEMEHTOB ) https://m.edsoo.ru/00adaab8
b K
59 HMounas xumnueckas CBs3b 22.04 nommorexa [O

https://m.edsoo.ru/00adac34
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bubmuoreka [JOK

60 KoBaneHnTHast mosysipHasi XAMUYECKasi CBS3b 1 26.04 https://m.edsoo.ru/00adaab8
61 K 1 26.04 bu6mmoreka [{OK
OBAJICHTHAS HETIOJSIPHAS XUMHUYECKas CBS3h . httos.//m.eds0o.ru/00adaab9
bubmmoreka [{OK
62 Creneiib OKHCHCHHS 1 03.05 https://m.edsoo.ru/00adae28
63 0 - 1 06.05 bu6mmoreka [{OK
KHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PEaKIT . https://m.eds00.ru/00adb076
bubmmoreka [{OK
1 .
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 13.05 htts://m.edsoo.ru/00adb076
65 KonTpomnbnas pabora Ne4 o teme «CtpoeHue 1 17.05 bubnuoreka [IOK
aroMa. XMMUYECKas! CBA3bY ' https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHNE 1 1 20.05 bubnuoreka [IOK
CHCTEMAaTHU3aIns 3SHAHUI ' https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
IT 1 .
67 pPOMEXKYTOYHAS aTTECTAIUs 24.05 https://m.eds0o.ru/00ad9ch?
68 PesepBubIit ypok. O6001eHNE 1 1 27,05 bubnuorexa [JOK
CHCTEeMaTH3aIMsl 3HAHUI ' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KJIACC

KoanuecTBo yacoB

Ne Tema VDoKa DJIEKTPOHHBbIE
/ P B KonTtp. IlpﬁaKT. IE;T?RHHH ;I:‘?;T undpoBrieodpaszoBaTebLHbIE
mn cero padoTsl pabor ¥ pecypchbl
bl
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 06.09 bubmoteka [JOK
xuMmuueckux 3nemeHToB /1. . Menneneesa ' https://m.edso0.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XUMUUYECKHUX 1 07.09 bubnuoteka LIOK
3JIEMEHTOB IIEPBBIX TPEX NIEPUOJIOB ' https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUIECKUX 1 13.09 Bubimnoreka [IOK
BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunnl XuMHu4uecKkoil CBS3U U THIIEI KPUCTAIIINIECKUX 1 14.09 bubaunoreka [JOK
pEemETOK ' https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o teme «IloBTopenue u
5 yTIIyOJieHHe 3HAaHUW OCHOBHBIX pPa3JielioB Kypca 8 1 1 20.09
KJ1acca
6 Knaccudukanus XuMudecKkux peakiuu 1mo 1 21.09 Bubanoreka [IOK
pa3IMYHBIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
Bxoanas koHTpoJsbHAsS paboTa 1
7 [ToHATHE O CKOPOCTH XUMUYECKON PEAKLIUU. 1 27 09 Bubmunorexa LIOK
[IoHsATHE O TOMOTE€HHBIX U F€TEPOTEHHBIX PEAKIIHAX ' https://m.edsoo.ru/00adbe9a
[Tonarue o xumuueckoMm paBHOBecHH. DaKTOPHI,
8 BIIUSFOIIME HA CKOPOCTh XMMHUYECKOHN PEaKIuu 1 1 28.09 EnGamorexa LIOK
m p peakxn ' https://m.edsoo.ru/00adc28c
II0JIOKEHUE XUMUUYECKOI0 PABHOBECUS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE PEAKLIUU 1 04.10 Brbmorexa LIOK
peakil ' https://m.edsoo.ru/00adcade
10 Teopus 3MEKTPONTUTUUECKON TUCCOLIUALUY. 1 05.10 Bubmoreka LIOK
CuunbHble U ci1abble IEKTPOIIUTHI ' https://m.edsoo.ru/00adcd68
. bubamorexa [JOK
11 HorHEIe ypaBHEHIA peakiui 1 11.10 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOWCTBA KUCIOT U OCHOBAHU B CBETE
. . bubamorexa [JOK
12 MPEJCTAaBICHUN 00 SIEKTPOIUTHUECKOM 1 12.10

JAUCCOoMallun

https://m.edsoo.ru/00add5d8
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XMMHNYECKUE CBOMCTBA COJIEU B CBETE

. . bubaunorexa [JOK
13 MPECTAaBICHUNA 00 HIEKTPOIUTHIECKOM 18.10 https://m.edsoo.ru/00add8b?
JMCCOITUAITIT
. Bubmoreka [IOK
14 [MToHsTHE O TUAPOIH3E CONEH 19.10 https://m.eds00.ru/00add9d4
. Bubaunoreka [JOK
15 O0o01IeHre U cCHCTeMaTH3alus 3HaHU N 25.10 https:/m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenune 26.10 Bu6nuorexa [JOK
BKCHepI/IMeHTaHBHI)IX 3aa4y ’ https://m.edsoo.ru/OOaddbfa
KonTponsnas padora Ne2 no teme
17 «DQNeKTpoIuTHYecKas 1uccoruanus. XUMHYECKUe 08.11 Bubamorexa LIOK
’ ' https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO6mrast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE Bu6muorexa [JOK
18 . 09.11 )
CBOMCTBA Ha IIpUMeEPE XJIopa https://m.edsoo.ru/00addfe2
19 XnopOBonopon. ConstHas KMCI0Ta, XUMHYECKHE 15.11 bubaunoreka [JOK
CBOWCTBa, MOJIydeHUE, IPUMEHEHUE ) https://m.edsoo.ru/00ade104
20 [IpakTueckas padorta Ne 2 o teme «llomyuenue 16.11 Bu6nuortexa [JOK
COJITHOM KUCIIOTBI, U3yUEHHE €€ CBOWCTBY ' https://m.edso0.ru/00ade348
21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIui, 2211 Bubmmoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE ' https://m.edsoo.ru/00ade488
bubanoreka [JOK
22 OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynmbl 23.11 https://m.edsoo.ru/00ade64a
AnnotponHsie Moaupukanuu cepsl. Haxoxnenue
23 cephl U €€ coelMHEHUi B mpupoae. XUMUYECKUE 29.11 Bubmoreta LIOK
p 9 A PHUpOJC. ' https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
o4 CepoBogopos, cTpoeHue, (GU3NIECKue U XUMUIECKHE 30.11 BuGmuoreka [JOK
CBOMCTBA ' https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHast KHCIIOTa, (PU3HUECKUE U 06.12 BuGmmoreka [JOK
XHMHYECKUE CBONUCTBA, IPHUMEHEHHE ' https://m.edsoo.ru/00adea28
XUMUYECKHE peaKllnu, JIeXKaIIle B OCHOBE
26 MIPOMBIIIIIIEHHOTO CIIOCcO0a MOTy4eHusl CEpHON 07.12 BuGmmoreka [JOK

KHCIOTHL. XHMHUYECKOE 3arpsA3HCHUC OKp}I)KaIOH_Ieﬁ
CpCAabl COCAMHCHUSAMU CCPLIL

https://m.edsoo.ru/00adec8a
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Brrunciienne MaccoBoil A0JIM BBIXOJA IPOJLYKTA

bubanorexa [JOK

27 peaKIuu 13.12 https://m.edsoo.ru/00adec8a
OOm1ast XxapakTepUCTHUKA IIEMEHTOB V A-TPyIIIIbI.
28 A30T, pactpocTpaHeHHe B IPUPO/Ie, PU3UIecKue U 14.12 bubmorexca LIOK
» pactip pu pHUpoZe, ' https://m.edsoo.ru/00adeea6
XUMUYECKHE CBOMCTBA
29 AMMMaK, ero (1)I/ISI/IIIGCKI/IG 1 XUMHUYECKHE CBOMCTBA, 20.12 Bubaunoreka [JOK
MOJIy4Y€HHE U IPUMEHEHHUE ' https://m.edsoo.ru/00adf004
30 [IpakTnueckas padora Ne 3 no teme «llomyuenue 21.12 Bu6nuorexa [JOK
aMMUaKa, U3y4eHUe €ro CBOMCTBY ' https://m.edsoo.ru/00adf180
31 A3oTHas Kuci0Ta, €€ Pru3nueckue u XuMUYECKUe 28.12 bubmmoreka LIOK
CBOICTBA ' https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJIE aMMOHUS B
32 KayecTBE MUHEpaIbHBIX y100peHuil. XuMU4ecKkoe 29 12 Bubinoreka [IOK
3arpsi3sHEHUE OKPYKAIOIEH Cpeibl COSTMHCHUSIMU ' https://m.edsoo.ru/00adf518
azoTa
®docdop. Oxcua pocdopa (V) u pochopuas
33 KHCJIOTa, (GPU3UYECKUE U XUMHYECKHE CBOMCTBA 10.01 bubamorexa LIOK
’ ’ ' https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX
34 ynoOpeHuil. 3arps3HeHUe MPUPOTHON CpeIbl 11.01 bubamorexa [{OK
bocd ’ ' https://m.edsoo.ru/00adfc20
ocaramu
35 Yrnepon, pacnpocTpaHeHue B IpUpoie, pusnieckue 17.01 Bubmmoreka [JOK
U XUMHW4YecKHue CBOUCTBa ) https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pusnveckre u XMMHYECKHe
36 CBOMCTBA. DKOJIOTUYECKUE MPOOIEMBI, CBSI3aHHBIE C 18.01 Brbmorexa LIOK
) (V) ’ ' https://m.edsoo.ru/00adfebe
OKCHJIOM YTJiepoJia
. Bubmmoreka IIOK
37 VYroJibHas KUCHOTA U €€ CONu 24.01 https://m.eds00.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o reme "Ilomydenue
38 yrieKkucioro raza. KauecTBeHHas peakius Ha 25.01 bubmmorexa LIOK
5 o ' https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX 31.01 bubanorexa HOK

https://m.edsoo.ru/00ae054¢e
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BCIICCTBAX KaK O COCAMHCHUAX YIJICpOaa

. bubnuotexa LJOK
40 KpemHuii u ero coeunenns 01.02 https://m.edsoo.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «Baxxueimue 07.02 bubmmorexa [IOK
p : https://m.edso0.ru/00ae0bf2
HEMETAJUIBL U MX COETUHEHU
42 KonTponsnas padora Ne3 no teme «BaxHeitmne 08.02 Bu6inoreka [JOK
HEMETAJJIBL U UX COCAUHECHU ) ' https://m.edsoo.ru/00ae0el8
OO6mast XxapakTepUCTHKAa XUMUYECKUX AIEMEHTOB —
MeTaIoB. MeTamindeckas CBSI3b M MEeTaJNIMISCKast Bbubmoreka [IOK
43 . . 14.02 .
KpUCTaJIIMuecKas pemérka. Gu3nyeckue cBoicTBa https://m.edso0.ru/00ae103e
METAIIJIOB
44 XUMHYeCKHe CBOMCTBA METAJIOB. 15.02 bubnuoteka ITOK
DNIEKTPOXUMHUYECKUN Psil HAIIPSHKEHUH METaJIOB ' https://m.eds00.ru/00ae1156
OO6mwme cnocoOw! moy4eHus: MeTauioB. CIUIaBhl.
45 BrrunciaeHus 1o ypaBHEHHUSIM XUMHUYECKUX PEAKIIAI 21.02 bubmotexa LIOK
yp peakiu, ' https://m.edsoo.ru/00ael1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT MPUMECH
bubanoreka [JOK
46 [TonsaTHE O KOPPO3UU METAJLIOB 22.02 https://m.edsoo.ru/00ae1278
bubanoreka [JOK
47 [lenounble MeTab! 28.02 https://m.edsoo.ru/00ael4b2
bubanoreka [JOK
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAIIUS 29.02 https://m.edso0.ru/00ae14b2
. . bubanoreka [JOK
49 [llerouHO3eMeEIbHBIC METAILIBI — KaJIbLHN M MarHui 06.03 https://m.edsoo.ru/00ae15e8
. bubnuoreka [JOK
50 Baxueie coequHEHNS KaJIblIUI 07.03 https://m.edso0.ru/00ae1568
51 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 13.03
.. .. bubnuoreka [JOK
52 XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 14.03 https://m.eds00.ru/00ae1886
[TpakTrueckas padota Ne 6 mo Teme "KécTkocTh Bubinoreka [IOK
53 . " 20.03 httos:
BOJIbI Y METOJIbI €€ YCTPAHEHUS ttps://m.edsoo.ru/00aelaed
54 AnroMuH#i 21.03 bubmiorexa LOK

https://m.edsoo.ru/00aelc64
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bubaunorexa [JOK

95 AmoTepHbIe CBOCTBA OKCUAA U THAPOKCHIA 1 03.04 https://m.eds0o.ru/00ae1c64
Bbubaunoreka [JOK

56 Keneso 1 04.04 https://m.edsoo.ru/00ael1d86

57 Oxcunpl, ruapokcubl u cosm xkenesa (1) u xenesa 1 10.04 Bu6nmoreka LIOK
(n ' https:/m.edsoo.ru/00ae35e6

58 O000111eHrEe B CHCTEMAaTH3aIlUs 3HAHUI 1 11.04
[IpakTueckas padota Ne 7. Pemenue

59 JKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «Baxueimme 1 17.04 bubmorexa LIOK

p ' https://m.edsoo.ru/00ae3de8
METaJUIbI U UX COEIUHEHMUS
Berurcnenus o ypaBHEHUSIM XHMHUYECKUX PEaKIUH,

60 €CJIM OJUH U3 pearcHTOB JaH B N30BITKE WIIN 1 18.04 bubaunoreka [JOK
COJIEP’KUT IpUMecH. Brruncnenust MaccoBoil 10U ' https://m.eds00.ru/00ae1750
BBIXO0/1a TTPOJIYKTA PEAKITUN

61 O00011eHNE U CUCTEMATH3AalINs 3HAHU 1 24.04

62 KonTponbnas pabora Ne4 no teme «BaxHeiiune 1 2504
METaJUIbI U UX COECIUHEHMUSI

63 BemiecTBa n maTepuanbl B MOBCEAHEBHOM KU3HU 1 02.05 Bubanoreka [IOK
4eJI0OBEKA ' https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arpsA3HEHUE OK aroIei cpebl 1 08.05 bubmorexa LIOK

p PYyK p ' https://m.edsoo.ru/00ae4270
bubanoreka [JOK

65 Ponp xumuu B pemieHnn SKOJOTHYECKUX TPOOIeM 1 15.05 https://m.eds00.ru/00ae4270

bubanoreka [JOK

67 1IpomexcyrodHas aTrecTanys 1 16.05 https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IEHNHE U CHCTEMaTU3alUs 1 2205 Bu6moTexa ITOK
3HAHHI ' https://m.edsoo.ru/00ad9ch?2

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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