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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1o XMMHM Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHMs COCTABICHA HA OCHOBE

TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U C YYETOM KOHIICTIIMU IpPENoJaBaHusi y4eOHOTO mpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranu3anusax Poccuiickoit @enepanuu, Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTelIbHOM MporpaMmbl OCHOBHOIO  OOILEro
obpazoBanuss ®I'OC OOO, a Takke OpPUEHTHPOBAHA HA MEJIEBHIE TNPHOPUTETHl TYXOBHO-
HPaBCTBEHHOI'O Pa3BUTHS, BOCIIUTAHUS M COLMANIM3ALMK 00yJaromuxcs, chopMylInpoBaHHbIE B
paboueii nporpamme Bocutanust MOAY «COIL Ne 51».
[IporpamMma no xumuu Ja€T NpeCTaBICHHUE O LENAX, OOLIel cTpaTeruy 00ydeHus, BOCIUTaHUS
U pa3BUTHS OOy4aroOUIUXCs CpPEACTBAMHU Y4eOHOro IMpeiMeTa, YCTaHaBJIMBAaeT 00s3aTelbHOE
IpeIMETHOE  COJepXaHHe, MpeaycMaTpUBAaeT  paclpeieseHHe ero Mo  KiaccaM |
CTPYKTYPHUpPOBAHHUE 10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEENISIeT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJIEP’KaHUS, PEKOMEHAYEMYIO0 IOCJeI0BaTEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH, JIOTHKH Y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuXxcs, onpeaesieT BO3MOKHOCTH MpeIMeTa JUis
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHON 00pa30oBaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO OOII[ero 00pa3oBaHus, a Tak)Ke TPeOOBaHUH K pe3ynbTaTaM 0OyYeHHUST XUMUHN
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4EOHO-IIO3HABATEIBHOM
NESATETHFHOCTH 00y4aroIIerocst 0 OCBOECHUIO YUeOHOTO COJCpKaHMUS.

3HaHUE XUMHH CIY)KUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YJaIOIIErocs, ero
IIPEJCTaBICHUN O MaTEpUAIbHOM €MHCTBE MHUpPaA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTaBICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U IKOJIOrHYECKON 6€30I1aCHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allud BO3MOXHOCTEH Il camMopa3BUTHs U (opMHUpOBaHUS
KYJIBTYpBbl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHHE MBIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydarouuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOM  JeATeNbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOM JKM3HM, TaKk M B
po(heccuOHaNBbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAay4yHOIO MBILIUIEHUS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3IJIs1/1a Ha €JMHCTBO MPUPO/IbI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TaroM B ()OPMHUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YEOBEKY, BHOCHUT CBOH BKJIaJ B SKOJOTHYECKOE OOpa3oBaHME
oOyyaronuxcs.

JlaHHble HampaBlieHUs B OOyYEHHWU XMMHUHU OOECHEeYMBAIOTCS CIeUu(UKON coaepskaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MEJarornyeckd aarnTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMHUU Ha ONpPEAETIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACIbHBIX 3HAYMMbIX TOHATHIH OPraHU4YeCKON XUMHH.



CtpykTypa conepKaHHsi MPOrpaMMbl 10 XUMHH CHOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mizydenuro. CopepxaHHe CKIaIbIBAETCSl U3 CUCTEMbI MOHATUH O XMMHUYECKOM
2JIEMEHTE U BEUIECTBE M CHCTEMbl IOHATUH O XuUMHUYecKOoW peakuuu. OOe 3T CUCTEMBI
CTPYKTYPHO OPIaHM30BaHbl 110 MPUHLUIY IOCJIEJOBATEILHOIO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMSI O CTPOCHUH aToMa U XUMUYECKOU CBS3H;

— IPEJCTABJICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOTO YPOBHS K JPYyTroMmy,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U IMPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS M BO3MOXKHOCTEU
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYEHUsI U3yJaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTAaBJSAIOIIEH HAYYHOW KapTHHBI MHpPAa B JIOTUKE €€ CHCTEMHON NPHPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHHUIO U METOJaM MO03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buosorus. 5-7 kmacce» u «dPusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMUHN NPOUCXOAUT (POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOHN NEATEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajjaya y4eOHOIo NpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMbl XMMHMUYECKUX 3HAHUN — BaKHEWIIMX ()aKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKH, B
IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEaKLUi, B
(GopMUpPOBaHMM U pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HUX IPUMEHEHUH B YydeOHO-
[I03HABATENbHON U yuyeOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MpaBuil 0€3011acHOI0
oOpaleHHs ¢ BelECTBAMHU B IIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMUU Ha ypOBHE OCHOBHOIO O0ILIEro oOpa3oBaHUS Ba)XKHOE 3HAYEHUE
IpUOOpENN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIIHUYECTBY, CAMOCTOSATECIIBHOMY HPHUHATUIO pelIeHUl, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOINUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MpHOoOIIeHHne OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABAaTEIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HAaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBMM, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NeSATETbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAbHOE 3HaYeHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETO MHpa, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE TPH HW3YYEHUH XHMHHU, TPUMEHATh MX MpPHU pELIeHHH MpolsieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4arONIUXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAHUM s BBIPAOOTKU HKOJIOTMYECKH L€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHUS CBOErO 3J0POBbSI M OKPYXKAIOUIEH IPUPOIHOMN
Cpelbl;



— pa3BHUTHE MOTHBALIUU K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITMTAHUIO
Ha OCHOBE YCBOCHUS OOILEUEIIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBEIOOpY
npouIIs U HANIPaBJIEHHOCTH JallbHEHIIEro 00y4eHUsI.

OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanwus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

BBoaHBIN MHCTPYKTAK 110 TEXHUKe 0€30IaCHOCTH.

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. leina u
BemecTBa. Pu3HUecKre CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemectB. llonsatue o
METO/1aX IMO3HAHUS B XUMHH. YnCThIC BeecTBa u cMecu. CriocoObI pa3/ieicHusI CMeceH.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX HIIEMEHTOB.
[TpocTsie U coXKHBIE BElIEeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass ¢dopmyna. BalleHTHOCTP aTOMOB XMMHUYECKMX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsS aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBasi 40151 XMMUYECKOIO JIEMEHTA B COSMHEHUH.

KonnuectBo BemectBa. Moab. MonsipHas macca. B3anmMOCBSI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IWHUII BelecTBa. PacuéTrl mo opMysiaM XUMUUYECKUX COCTMHEHUH.

@uU3NYECKME W XUMHUYECKUE SBJICHUA. XUMHUYECKas peakius U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIeCTB. XUMHUUeCKHe ypaBHeHUs. Kilaccudukanus XuMUUECKHX PeaKIui
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJOH, MpaBwiaMu paboThl B jabopaTopuu U mpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAaHMEM, M3yUYE€HHWE W OMUCaHWE (HU3UICCKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HaOMI0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasSTHUE JIb/IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOMIOACHIE
U ONHCAaHWE TMPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuid (pasnoxkeHHe —caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBHE >kene3a ¢ pactBopoM coiu Mmenu (1), m3ydeHme crocoOoB
paszesieHusi CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAaHUE, BBIAPUBAHUE, AUCTUIUISLIMS,
xpomatorpadus, TMpoBeIEHHWE OYUCTKA TMOBAPEHHOM coNM, HaOMIOJECHHE U OIHCaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHWS MacChl, CO3JaHUE
Mozenel MOJIeKy I (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe I HEOPraHMYECKUX BeleCTB

Bo3gyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluyu TOPeHHUS).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TMONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMeblIeHHocTH. KpyroBopot kucnopoaa B npupone. O30H — aioTpomHas MoaubUKaius
KHCIJIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHUE YpaBHEHHsS, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT M mpoctroe BemiecTBo. HaxoklIeHue BoJIopoja B IMPUPOJE,
(buznuecKrue U XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnyeckue cBoMcTBa BOJAbl. Bona kak pacrBoputrenb. PactBopbel. HackiueHsele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BelIECTBa B
pactBope. XuMHuecKue cBoiicTBa BoAbl. OcHOBaHMA. Poyib pacTBOpPOB B IPHUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B Ipupoje. 3arps3HeHue NpUpOAHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBa OKCcUAOB. [lomydyeHne okcuaos.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. @u3nyueckiue ¥ XUMHUECKUE
cBoiicTBa kuciaot. Psag aktuBHoctn metaiuioB H. H. bekerosa. [TonydeHne Kucior.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEeJIeICHUE COJIEPKaHUs KUCIOpoia B BO3yXe, MOIyYeHrne, COOUpaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB W OIMCaHHE HMX CBOWCTB, NOJydeHHE, cOOMpaHue, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 Mousb, UccneaoBaHUE OCOOEHHOCTEH PACTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIEN0BaHHEe OOpa3lOB HEOPraHMYECKUX BELIECTB DPA3JIUYHBIX KIACCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpaiau3alMM, IOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMWiIl, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XumMudeckux odnemenroB /[l WM.
MenpeneeBa. KopoTkonepuonnas u JuiHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne artomoB. CocraB aTtoMHbIX szaep. M3zorombsl. Onextpossl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanyeckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKHX NIEMEHTOB, METAIIINYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMudeckas CBS3b. KoBasienTHas (momsipHas u HEIOJISIpHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MIOHHAsI CBS3b.

Crenenp  okuciieHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccs
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit Ikcnepumenm:

u3ydeHre 0o0pa3LoB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJAEHCTBHE THAPOKCHIA
LIMHKA C pacTBOpPaMU KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB, MIUIKOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKINH (TOpEeHHE, PEaKIIUN Pa3I0KEHUs, COSUHEHMUS).

MpakTnyecknepaboTobl:
Mpakmyeckas pabota Ne 1 no teme "lpasBuna pabotbl B nabopatopum n npmémsl obpaeHns ¢
nabopatopHbIM obopynosaHvnem".

Mpaktnyeckas paboTta Ne 2 no Teme "PasgeneHne cmeceit (Ha NpUMepe OYUCTKM NOBAPEHHOW
conn)".

Ilpakmuueckaa paooma Ne 3 no meme "llonyuenue u cooupanue Kuciopooa, uzyuenue e2o
ceoticma’'.

Ilpakmuueckasa paboma Ne 4 no meme "Illonyuenue u cooupanue 600opooa, usyuenue e2o
ceoticma’'.

Ilpakmuueckaa paooma Ne 5 no meme '"llpucomoenenue pacmeoposé c onpeoenéHHoll
Mmaccoeoi

doneil pacmeopénnozo eeuecmea’’.
Ilpakmuueckaa paboma Ne 6 no meme «Pewienue IKcnepumeHmanvHulX 3a0a4 no meme
«Ocnoenoie

Knaccol Heop2anuyecKux COeOUHEHUTIN ).
Koumponvuvie paoombul:
Cmapmoebntii KOHmMpOJ1b 3HaHuUl
Konmponvnasn paboma No] «Bewecmea u Xumuyeckue peaxuuu.
Konmponvnasn paboma no umozam nepeozo noayzoous
Konumponwvnasn paboma No2 ""Kucnopoo. Booopoo. Booa".

Konmponvnaa paooma Ne 3 'Ocnosénble Knaccol HeOP2AHUYECKUX COEOUHEHUN''.
Hmozoewlii konmpons 3nanuit 3a Kypc Xumuu 8 Knacca (npomeicymounas ammecmauus).

Pacuemmnuvie 3adauu:
GLIYUCTAMD .

- OMHOCUMENIbHYI0 MOJIEKYIAPHYIO u MOSIAPHYIO Mmaccol eeuiecme,,
- Maccoeyro 0oio XUMUUECKO020 dnemenma 6 coedunelm,

—  maccosyro 00110 XUMUYECK020 emenma no dopmyne coeounenus,
Haxooumyp:
—  mpocmeinwyro  opmyny  eeuiecmeéa nO  MACCOBLIM 00AM  IIEMEHM 06,

Mescnpeomemnmnuie ceazu
Peanuzarust MeXnpeaAMETHBIX CBSI3€H MpHU U3YYEHUH XUMUU B 8 KIIACCE OCYILIECTBIAETCS

4gcpe3 HUCIHOJIb30BAHUC KaK 06I_I_II/IX C€CTCCTBCHHO--HAYYHbIX HOHHTHfI, Tak H HOH}ITHI>'I,
ABJIIIOINUXCA CUCTECMHBIMU UIA OTACIBHBIX MPEAMCTOB CCTCCTBCHHO--HAYUYHOT'O ITUKJIA.



OOmire ecTeCTBEHHO--HAYYHbIE IOHSATHS: HAy4HbIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHamM3,  CHHTEe3,  Kiaccu(uKaius,  MCPHOJAUYHOCTb,  HAOJIOJACHUE,  SKCIICPUMEHT,
MOJETUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWI, W30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JICKTPUYSCKUN 3apsjl, BEMIECTBO, TEJO, O0BEM, arperaTHoe
COCTOAHUE BEIICCTBa, ras, (1)I/I3I/II-IGCKI/IG BCJIMYMHBI, CAWMHUIBI U3MCPCHUA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rtuapochepa, MuUHEpanbl, TOPHBIE TIOPOJBI, TOJIC3HBIC
HCKOITaCMBIC, TOIIJIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

BBoaHBIN HHCTPYKTAK 110 TEXHUKeE 0€30MaCHOCTH
[Tepnoanueckuit 3akoH. [lepuonnueckas cucrema xumudeckux anemeHToB J[. M. Menneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TPEX MEPHUOIOB, KaJIHs, KAIbLHS U UX COEIUHEHUN B COOTBETCTBUH C TOJIOKEHUEM AIIEMEHTOB B
[Iepnoanueckoii cucreMe U CTPOEHUEM X aTOMOB.

Crpoenue BemecTBa: BHUABI XMUMHUYECKON CBA3M. THIBI KPHUCTAUIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOM PEINETKM M BHJIA XMMHYECKON
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIUHEHMM, T€HETUYeCKas
CBSI3b HEOPraHUYECKHUX BEIICCTB.

Knaccugukanus XuMU4ecKuX peakiuil Mo pa3JIudHbIM MpU3HAKaM (110 YUCIy U COCTaBy
YUYacCTBYIOUIMX B pEakUUM BEUIECTB, IO TemIoBoMy 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, IO Y4YacTUIO KaTajau3aropa). DK30- U
SHIOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHYECKUE YPABHEHUS.

[lonsitue o cxopoctu xumuueckoil peakuuu. Ilonsatue 06 oOpaTUMBIX M HEOOPATUMBIX
XMMHMUYECKUX peakuusx. IIoHATHE O TOMOrEHHBIX M TIeTepOreHHbIX peakuusax. [loHsarue o
karanuse. IlonsaTne o xumuueckoM paBHOBecuU. @DakTOphl, BIHMAIOIIUE HA CKOPOCTh
XMMHMUYECKOHN PEAKIMH U MOJIOKEHNE XUMUYECKOTO PaBHOBECHSL.

OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHON peakuuu. COCTaBICHHE YPABHEHMM OKHMCIUTEIBHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopust 2nEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOIUThl. KaTnoHsl,
aHUOHBI. MEXaHHM3M [HCCOIMALIMM BEUIECTB C PA3NIMYHBIMM BHJAMU XUMHUYECKOW CBA3M.
Crenenp aucconuanuy. CruiabHbIE U cllaOble 3IEKTPOIIHUTHI.

Peakiiun moHHOro oOMeHa. YCIIOBHUSI MPOTEKAHUS peaklMi MOHHOrO OOMEHa, MOJIHBbIE U
COKpAILEHHBIE MOHHBIE ypaBHEHMS peakuuil. CBOICTBA KUCIIOT, OCHOBaHMM M COJEW B CBETE
NpEJCTaBICHUNA 00 DSJIEKTPOJUTHUYECKONW Jucconmanui. KauecTBeHHblE peakIMM Ha HOHBI.
[TonsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISAMHU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUECKOM peakUuu OT BO3JACHCTBHS pPa3IMUHBIX



(baKTOpOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOJIHOCTU PACTBOPOB BEIIECTB, MPOILECCa IUCCOLUAINN
KHUCJIOT, IIEJIoYel M cojeil (BO3MOKHO HCIIOJIb30BAHME BHUJECO MAaTEpUANIOB), IPOBEJIECHUE
OTIBITOB, WJTIOCTPUPYIOUINX MPHU3HAKK MPOTEKAHUS peakuuid MOHHOTO oOMeHa (oOpa3oBaHue
ocajJKa, BBIJCICHHE Tra3a, o0Opa3oBaHME BOJBI), OIBITOB, HUIIOCTPUPYIOIIMX HPUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (ropeHue, peakuuu pa3iokKeHHs, COEAUHEHUS),
pacrno3HaBaHUE€ HEOPraHWYECKUX BELIECTB C IOMOIBIO KaueCTBEHHBIX pPEaKUUA Ha HOHBI,
pellIeHre SKCIEPUMEHTAIbHbBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTuka TajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHue M (U3MUEeCKue CBOMCTBA IMPOCTHIX BELIECTB — TIaJOr€HOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HEMETajllaMHu,
mienioyamu).  XiopoBojopona. ConsHas KUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyYEHHUE,
npuMeHeHue. JleicTBre XJIopa U XJI0POBOJAOPOIAa HAa OPraHU3M YeJIOBeKa. BaxkHeine XJ1opuibl
Y X HAXOXKACHUE B TIPHPO/IE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue u (pu3MUecKHe CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia U Cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojopoa, cTpoeHue, (U3MYECKHe M XUMUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHEe U XUMHYECKHE CBOMCTBA
(oOmme Kak mMpenCcTaBHTEN Kiacca KHUCIOT W crhenupuyecKkue). XHUMHYECKHE PEaKIlHH,
JeKalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MojdydeHHs cepHoi Kuciotel. I[Ipumenenue
cepHoit KuciaoThl. Coyi CepHOM KUCIOTHI, KaYeCTBEHHAs peakius Ha cynbpar-uoH. Haxoxaenue
ceppl M €€ COeOUHEHHM B Tpupojae. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIeW Cpembl
COEIMHEHUSIMU cepbl (KUCIOTHBIE IOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAILCHUSI.

OO6mas xapaktepuctuka sieMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUs. A30T, pacmpocTpaHeHHWe B Mpupoie, Guznueckue u
XUMHUYecKue cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK, ero (Pu3nuecKue U XMMHYECKUe
CBOICTBa, MoytydeHue u npuMeHeHue. Cosm aMMOHHUS, UX (PU3HUECKUE U XUMHUYECKHUE CBONCTBA,
npuMeHenune. KauecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THas KUCIIOTa, €€ IMOJIydyeHue,
¢dbusznueckue M XUMHYECKHE CBOiicTBa (0OIIMEe Kak MPEeACTAaBUTENsl Klacca KHUCIOT H
cnenuduueckue). lcnoapb3oBaHue HHUTPATOB U COJICM aMMOHHS B KauyeCTBE MHUHEPATbHBIX
ynoopenuil. XuMuueckoe 3arps3HeHne OKPYKaIoIIeld cpellbl COSAMHEHUAMH a30Ta (KHCIOTHbIE
JOXH, 3arps3HEHHE BO3MyXa, MOYBbI M BOA0EMOB). Dochop, amioTpomHbie MOAUPUKAIIH
docdopa, dhusznueckue u xumudeckue cBoictBa. Okxcun docdopa (V) u docdopHas kucnora,
¢dbusznueckue M XUMUYECKHE CBOMCTBa, monyudeHue. lMcmonp3zoBanue QocdaroB B KadecTBe
MUHEPAIBHBIX YI0OPEHHIA.

Oo6mas xapakrepuctuka 31meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIIEHUsS. YTJIEepOJl, aJUIOTPOMHbIe MOIU(BUKAIINH, PACTIPOCTPAaHEHHE B
npupojie, pusnueckue U XuMudeckue cBoiictsa. AxcopOuus. KpyroBoport yriepoaa B mpupoe.
Oxcuppl yriepona, ux (Gpu3ndeckue U XMMHYECKUE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJy4eHHE U NPUMEHEHHE. DKOJOTHYeCKUe MpoOiIeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMNOTEe3a TJI00ANFHOTO MOTEIUICHUs KIIMMaTa, MapHUKOBBIA dddekr. YrompHas kuciora u eé
conmu, X (U3MUECKHe W XHMHYECKHE CBOWCTBA, MONyuyeHHUE M NpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHBL.  Mcnonmp3oBanue  kapOOHAaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.



[lepBoHauanbHble MOHATUSA 00 OPraHUYECKUX BELIECTBAX KAaK O COECIUHEHMSX YIJepona
(MeraH, 9TaH, OSTWUJIEH, AalETWIEH, 3TaHOJ, DJMIEPUH, YKCycHass Kuciota). IlpuponHsie
MCTOYHHUKH YTJIIEBOJOPOJOB (Yrojib, HMPUPOAHBIA Tra3, HEPThb), MPOAYKTHl HX MepepabOTKH
(OeH3uH), UX poJb B OBITY U IPOMBIIUIEHHOCTH. [ToHSATHE 0O OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OenmKax, yrieBoJaXx — W HX pPOJHM B JKM3HH YeJIOBEKa. MarepuanbHOE eIUHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJIyYEHHUE U INPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmwue npencrasBieHus o0 oxcuzae kpemuus (1V) u
KpeMHueBoil kucynote. CUIIMKATHI, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTPOUTENIbHBIE MaTepHualibl: KepamMuKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. IIpoGremsr
0€30MacCHOTO UCNOIb30BaHUS CTPOUTEIBHBIX MATEPUAITIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

M3y4eHHEe 00pa3ll0B HEOPTaHMYECKUX BELECTB, CBOMCTB COJITHON KHUCIIOTHI, TIPOBEACHUE
KaueCTBEHHBIX PEAKIUN Ha XJIOPUA-HOHBI U HAONIOJIEHUE MPU3HAKOB UX MPOTEKaHUs, OIBITHI,
oTpaxaromuye (pU3NYECKue U XMMHYECKHE CBOICTBA rajOreHOB U MX COEOUHEHHH (BO3MOKHO
HCI0JIb30BaHNE BHUAEOMATEPHUAIOB), O3HAKOMJIEHHE € oOpa3laMu XJIOpUAOB (TajloreHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMH (BO3MOXKHO HCHOJIb30BaHHE
BHJICOMATEpHAJIOB), HaOJNIOJEHHE Tpollecca OOyriauWBaHHS  caxapa TIOJ JCUCTBHEM
KOHLIEHTPUPOBAHHON CEpPHOM KUCJIOTHI, U3y4eHHE XMMHYECKUX CBOWCTB pa30aBIIeHHOMN CepHOIl
KHUCJIOTBI, TIPOBEJCHHE KAaueCTBEHHOI peakluHu Ha cynb(arT-uoH U HAOMIO/IeHWE MpH3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M MX COCTUHCHUM
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00pa3iiaMu a30THBIX U POCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U QocdarT-HOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeIbl0 (BO3MOKHO
WCII0JIb30BAHME BUJICOMATEPUANIOB), M3yYCHHE MOJIENeH KpUCTAUIMYECKHX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcOpOIUU pPACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOrasa, MojydeHue, cooupanue, pacrio3HaBaHUE
U U3yYEHHE CBOMCTB YTJIEKUCJIOrO rasza, MpOBEJICHHE KaueCTBEHHBIX peakluil Ha KapOoHAT U
CIWJIMKAT-HOHbl W HW3Y4YE€HHE IMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMIICHHE C MPOIyKIIHeH
CIJIMKATHON TMPOMBIIIJIEHHOCTH, PElICHHE SKCIIEPUMEHTANIBHBIX 3ajad 1o TeMe «Baxueiimnue
HEMETAILIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XHMHUYECKHUX DJJEMEHTOB — METAIOB Ha OCHOBaHUHM HX
nonoxkenus B [lepuoanueckoit cucteme xumudeckux anementoB [. 1. MenneneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalnudeckas CBS3b M METaUIMYECKas KpUCTAIINYECKast
pemérka. ONEeKTPOXUMHUYECKUM psA HampsbkeHHH MeTanioB. dusnueckne M XUMHUYECKHE
cBoiicTBa MeTayuioB. OOmIMEe crocoObl ModydeHuss MeTaioB. [IoHsATHE O KOPPO3UU METaJlIoB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIjiaBsl (CTanb, 4yryH, AIOpalOMUHUIN, OpoH3a) U
UX IPUMEHEHHE B ObITY U MIPOMBIIIICHHOCTH.

[Ilenouynsle MeTalIbl: OJIOKEHNE B Ilepnoanueckoil cucteMe XUMUYECKUX J1€EMEHTOB [
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaxOXIEHHE B npupoie. Puznyeckrue U XMMHYECKHE
CBOJCTBa (Ha nmpuMmepe HaTpus U Kanus). OKCUABI U TUAPOKCUBI HAaTpus U Kanud. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEANHEHUN.

[[leroyHO3EMENBHBIE METAUIBI MAarHUM W KalbLMil: MNoJiokeHue B Ilepuoamueckoi
cucremMe xumudeckux sneMeHToB [[. M. MeHnneneeBa, CTpoeHHE HMX aTOMOB, HAaXOXICHUE B



npupoae. Ou3znyeckne U XMMUYECKHE CBOMCTBA MarHusl U Kajlblus. BakHeilue coenrMHEHUs
Kanblus (OKCHUJ, THAPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

Anmtomunuil: nonoxxenue B Ilepuonmyeckoil cucreme xumuueckux siementros JI. .
MenneneeBa, CTpoOEHHE aToma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
anmoMuHMsL. AM(OTEpHbIE CBOMCTBA OKCH/IA ¥ TUIPOKCHIA AIFOMUHUS.

Kenezo: mnosoxenue B Ilepuoanueckor cucreme xumudeckux saemeHto [l .
MenneneeBa, CTpOEHHE aToMa, HAXOXKJAEHHE B Npupojae. PU3nyecKue U XMMUYECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokeuspl u conu kenesa (l1) m xenesza (l1l), ux cocras, cBoiicTBa u
IIOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0O0pa3llaMy METalsIOB M CIJIaBOB, WX (PU3MYECKHMMH CBONCTBaMH,
U3Y4YE€HUE pE3yJIbTaTOB KOPPO3UM METAIOB (BO3MOKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJEMCTBUS OKCUAA KAJIbLIMS U HATPUS C BOJIOM (BO3MOXHO MCHOJIb30BaHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlecca TOPEHUs JKele3a B
KHUCTIOpo/ie  (BO3MOXHO  HCHOJb30BAaHUE  BHJICOMATEPHANIOB), MPU3HAKOB  IPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblMs, aFOMUHUA, UHKa, *kene3a (I1) u xeneza
(11, memm (1), HaGMIOIEHKE U OMUCAHUE MPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMH HATPHS,
KaJiusl U KaJblKs (BO3MOXHO HCIIOJIb30BaHHE BUIEOMATEPHUAJIOB), HCCieI0BaHUuE aM(OTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJTIOMUHUS U THIPOKCUA [IUHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMme «BakHelne MeTalyIbl ¥ UX COCTUHEHUSD.

XuMHUSA U OKPYKAKWIIAas cpena

BemectBa n matepuainsl B MOBCEIHEBHOW KU3HU YeJIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakuuii B ObITy. IlepBas momMomip Mpu XUMHUYECKHX OXOrax M
OTPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpyKarollei cpeabl (MpenenbHas JomycTuMasi KOHIEHTpalus
Bemects, naiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUabl).

[IpakTuueckue paboTHI.

[IpakTuueckas padota Ne 1 «PereHue skCiepuMeHTAIBHBIX 33]1a4»

[IpakTuueckas paborta Ne 2 «[lomyueHue coasTHOM KUCIOTHI, U3yYEHUE €€ CBOMCTBY

[Ipaktuueckas pabota Ne3 «[lonyduenne ammuaka, H3y4deHHe €ro CBOMCTB»

[Ipaktnueckas padbora Nedc «Ilonyuenue yriekuucioro rasa. KauectBeHHsia peakuus Ha
KapOOHaT — HOHY

[IpakTuueckas pabora Ne5 «PemieHune skcriepuMeHTaIbHBIX 33/1a4 M0 Teme «BaxHeiimune
HEMETAJIJIb U UX COCTUHEHUS

IIpaktuyeckas padora Ne 6 «KecTKOCTb BO/IbI U METO/IbI €€ YCTPAaHEHHUS»

[Ipaktuyeckas paborta Ne 7 «PemieHue skcriepuMeHTaIbHBIX 33/1a4 10 TeMe «Bakneimue
METaJIJIbl U UX COEUHEHUS

KoHTposnbHbIE pabOTHI.

KontponeHast pabora Ne 1 «IloBropeHue u yriayOieHHe 3HAHUN OCHOBHBIX pa3feiioB
Kypca 8 kiacca»

KontponeHast padota Ne 2 «OnekTponurudeckas Aucconuanus. XUMUYECKUE PEaKkLuu B
pacTBopax»

KonTponpHast paboTa o UTOraM NepBOTo MOIYTOHS

KonTponsHas padora Ne3 «BaxHeiie HeMeTaIbl U X COSTHHEHUSD)



KontponpsHas pabora Ne4 «BakHeine MeTamibl U UX COSANHEHHSD)
HToroBblii KOHTPOJIb 3HAHUH 32 Kypc Xumun 9 kiacca (IpoMexXyToqYHast
aTTecTaius)
Pacuernsie 3a1aun
[ Beruuciienue Macchl TPOAYKTa PEAKIIMH 110 H3BECTHOM Macce OJTHOTO M3 HCXOTHBIX
BEILIECTB, B3ATOTO B BUJIE PACTBOPA, COACPIKAIIETO ONPEICIEHHYIO KOHIIEHTPAIUIO
PacTBOPEHHOTO BEILIECTBA
) BeruuciieHus 0 ypaBHEHUSIM XHMHYECKHUX PEaKIHid, C y9eTOM HEJ0CTaTKa OJTHOTO M3
peareHToB
[J BeruucieHus: Macchl MPOayKTa PeaKIMK 0 U3BECTHOM MaccoBoi (00bEMHOI) note (%)
€ro BBIX0JIa OT TEOPETUYECKH BO3ZMOKHOTO
[J Beruucnenust MmaccoBoi (00bEMHOIM) 71011 (%) BBIX0J1a MPOYKTa PEaKIIuU 10 U3BECTHOU
Macce (00bEMY) HCXOTHOTO BEIECTBA U MPOJIyKTa peaKuu
[J Beruucnenust macchbl (00bEMa; H.y.) MPOJIyKTa peakIuu 1Mo JaHHOU Macce (00bEMY)
HCXOJIHOTO BEIIECTBA, COACPIKAIIETO OMPEIEIEHHYI0 MACCOBYIO JIOJIIO TIPUMECEH

Meosrcnpeomemmnwie ceasu

Peanusanus MexXInpeaMETHBIX CBSA3€M MPHU U3YYEHHH XUMUH B 9 Kilacce OCYIIECTBISAETCA
yepe3 HCMOJIb30BaHHWE KaK OOIIMX €eCTECTBEHHO-HAyYHBIX TMOHATHH, Tak M MOHATHH,
SBJIAIOILUXCSI CACTEMHBIMU JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO LIUKIIA.

OOmie ecTecTBEHHO-HAydHble IOHATUSA: HAay4HbIM (pakT, rumoresa, 3aKoH, TeOpus,
aHauu3,  CHHTEe3,  Kilaccu(ukanus,  MEpUOANYHOCTb,  HAOJIOAEHUE,  DKCIIEPUMEHT,
MOJIEIUPOBAHUE, U3MEPEHUE, MO/JIIIb, SIBJICHUE, TAPHUKOBBIN 3()(HEKT, TEXHOIOT s, MaTEpPHUaIbI.

@usnka: Marepus, aroM, OJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ, W30TOIBL,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUH 3apsl], IPOBOAHMKH, IOJIYIPOBOJHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHME BEIIEeCTBa, Ias,
pacTBOp, pacTBOPUMOCTb, KpPUCTAUIMYECKas pemeérka, cIjaBbl, (U3MYECKHe BEJIWYMHBI,
€IMHULIBI U3MEPEHHS, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHEThI, 3BE31b1, CoJHIIE.

buosorus: ¢otocunres, npixanue, Ouocdepa, skocucrema, MHUHEpAIbHbIE YIOOpeHUs,
MHUKPODJIEMEHTBI, MAaKPOJIEMEHTBI, IMTATECIIbHBIC BEIECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpaIbl, TOpPHbIE IOPOJBI, IOJIE3HbIE
HCKOIIa€MBI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUsS IPOrPaAaMMbl OCHOBHOTO 00IIero o0pa3oBaHHs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOINECTBE MpaBHJIAMH U HOPMAaMHU MOBEICHUS U
CII0COOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMALUEH O TMEePEIOBhIX TOCTHIKECHHSX U OTKPBITHIX
MHUPOBOIM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUS O COIHMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIICTEHTHOCTH B  OOINECTBEHHO  IOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JPYIMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBINIOJTHCHUM XUMUYECKHX OJKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOW y4eOHOU IesTebHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3MLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJIbI, B3aUMOCBSI3SIX YENIOBEKA C MPHPOIHON CPEOd, O POJIH
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
UH(QOPMAIIMOHHOW M YNTATENBCKOM KyIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSATEILHOM pabOoThI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEIOBATENBCKON NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOPOBBIH 00pa3 JKWU3HH, OCO3HAHWE TOCIEACTBUA M HENPUATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY MU3YUEHHUIO Tpodeccuil u Tpyaa pa3IMyHOro Poja, YBaXKEHHE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4€TOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIOJICHUS MPaBHJI O€30TIACHOTO MOBEIEHUS TIPU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIINX 3JJ0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM M MyTed WX pPEerIeHUs
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A1 (GOPMUPOBAHHS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX NPeaMETOB (hOPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUEOHOU JEeSITEILHO CTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHSATHUSIMHU), UCTIOIB30BATh MOHATUA U1 00BICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXa1y 0OBEKTaMU U3YyUeHUs, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHIYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHSIeMbIE B XUMHH MOJICTbHBIE TPEJCTABICHUS — XUMUYECKHI 3HAK (CUMBOJI DJIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHHS, a
TaKKe B KauyeCTBE OCHOBBI i1 (OPMHUPOBAHMS THUIOTE3bl MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIecca, CAMOCTOSITEIHLHO MTPOTHO3UPOBATH €TO0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (GOPM TIpEICTABIICHUS, MTOJTyIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0NACTH WCIOJIB30BaHM HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME MCIIOJb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHON U HcCiIeAoBaTeIbCKOM
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIIEHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE Yydéra
oOLIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMKI (0O0CyxkaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIbHO OMPEAEIATh eI AeSITeIbHOCTH, IIaHUPOBAaTh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh MJIM KOPPEKTHPOBATh MPEAJIOKEHHBIN alropuT™ AEHCTBUHM mpu
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpejiaracMble B YCIOBUU 3a/1aHUI.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOyJaromMMHUCs Hay4YHble 3HAaHUS, YMEHHUS U CIOCOOBI JeicTBUi, cneuuduyeckue s
npeaMeTHON o0macTh «XuUMUsS», BUIBl JEATEIBHOCTH MO IOJYYECHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETaINU, TPEoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX M HOBBIX CUTYaIIHSX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHHN:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas [J0Ji1 XUMHYECKOIO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkuuii: peakiiuu COeAMHEHUS, peakuu pa3okKeHHs], peaK[ui 3aMELIeHUs, PeaKIuU
0o0MeHa, 9K30- U SHAOTEPMHUUECKUE PEAKIUH, TETIOBOM 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBoOp, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHLIEHTPALKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMysn BEIIECTB U
YpaBHEHUH XMMHUUYECKUX PEAKIIHII;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KOBaJIEeHTHAs M HOHHAs) B HEOPraHUYECKUX COETMHEHHUSAX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoil cucteMsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpymma)», manele u OoJiblIMe NEPUOABI, COOTHOCHUTH
o0o3HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XUMHUECKHE JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB,  IOATBEpP)KJAas ONHMCAHME IPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENBHON NEATENbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINIO0, KIacCU(UKAIUIO, BBISBICHUE MPUYMHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAHUS  —  HAOIIOAEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIe0BaTh IpaBWJIaM IIOJIB30BAaHUS XUMHYECKOW MOCyIoMl U  1abopaTopHbIM
0o0OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEIHICCTB (BOJOPOJA M KHUCJIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENIOUEl U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeaeiabHO J0IMyCTHUMAas
koHueHntpamus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsI COCTaBJE€HUS (OpPMYNIT BEUIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTajin4yeckasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsa]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akoHa [[. 1. MenzneneeBa u 1€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HMEIOTCS B IEepUOJUYECKOr Tabmuie, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia s1pa, oolee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPE/eNax MaJbIX MEPHOJOB U TIIABHBIX NOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3 dexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHUUECKUX AJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME U cHenu(pUYecKue XHMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON TUCCOLMAIMUA KUCIIOT, MEJI0YEeH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi HOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI MmocpeaAcCTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BE€IIECTB, MaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
0o0OpyIOBaHHEM, a TaKkXKe NpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, Woaua-, KapOoHaT-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OMEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaOMIoJeHHe, H3MEpPeHHe, MOJIEIHpPOBaHHeE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (pPOBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI

Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS

BBoaHBIN HHCTPYKTAX 1O

TEXHUKE OC30MMacHOCTH.

11 Xumus — BakHas 00J1aCTh 5 0 9 bu6mmoreka [IOK
€CTECTBO3HAHMS 1 https://m.edsoo0.ru/7f41837¢c
MPAKTUYECKOU JIeATeTLHOCTH
YyeJioBeKa

19 BemectBa 1 xuMuyeckue 15 5 0 bu6mmoreka [IOK
PCaKIvH. https://m.edsoo.ru/7f41837c

Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bosznyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c

29 Bomopon.Ilonstue o kucmorax 8 1 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c

23 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIacChl 11 5 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30 6

Pazpnean 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
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Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHTEIbHbIE peaknumn

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX 3eMeHTOoB []. 1. 7 0
Memnnene-eBa. CtpoeHue
aToma

bub6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

bubmmoreka [{OK

2 - 1
3 ORHCIHTENHO 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKIITNH
bu6mmoreka [IOK
4 1
FOEG HO PSR > https://m.edsoo.ru/7f41837c
. bubmuorexa [IOK
[ToBTOpeHue u 0000IMIEeHNE 3HAHUI 1 0 htts://m.edsoo.ru/7f41837¢
[ToBTOpeHMe M 0000IMIEHNE 3HAHMI 1 0
[ToBTOpeHue u 0000IMIEeHNE 3HAHUI 1 0

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68 1
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9 KJIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
BBOAHBIN HHCTPYKTAX 1O TEXHUKE
11 0€30TMacHOCTH. 5 1 0 bubnuorexa [JOK
' IToBTOpEHME U yriTyOIIcHHE 3HAHUI https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/eNIoB Kypca 8 Kkiacca
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. bu6mmoreka [IOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PaCTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6m1ast XxapaKTepUCTUKAa XUMHUYECKHUX 4 0 1 bubnmuoreka [JOK
' anementoB VIIA-rpynmel. 'amoreHs https://m.edsoo0.ru/7f41a636
22| onewenron Vincrpyni. Copan ot ; 0 o BumorealOK
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| ovewerton Vaapymis Ason goctoprnx | 7 1 ;| BuGmorealloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
e | e s . | ,  mmomaox
' . PYHIIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

bubmmoreka [{OK
3.1 06 i 4
HHe cooncTna Metalion https://m.edsoo0.ru/7f41a636
bubmmoreka [IOK
2 B i 1
3 aXHEHIINe MEeTaUIbl U UX COEIUHEHUS 6 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznea 4. Xumusi v oKpy:Kamomasi cpeia
4.1 BemectBa 1 MmaTepuain 3 eJI0BeKa 3 bubmmorexa LIOK
. TBa M MaTEPHAJIbI B )KU3HU YETOBEK
B P " https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 3
. bu6mmoreka [IOK
[ToBTOpeHue u 0000IMEeHNE 3HAHUI 1 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
[ToBTOpeHue u 0000IIEeHNE 3HAHU I 1 https://m.eds00.ru/7f41a636
bubmuoreka [JOK
[ToBTOpeHUE M 0000IICHNE 3HAHUI 1 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
N KoJsnyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yUYEeHUsS
padoTsI padoThbI pecypchl
BBOAHBIN HHCTPYKTAX 1O TEXHUKE
0€30TMacHOCTH.
IIpeamer xumun. Posb Xumuu B
1 M(EMI{[H JesloBeKa. XHUMUS B CHCTEME 1 0 0 Bubnuorexa LIOK
04.09.2023 | https://m.edsoo.ru/ff0d210c
Hayk. Tena u BemecTBa. dusnueckue
CBOICTBA BEIIECTB. ArperaTHOe
COCTOSIHUE BEILIECTB.
[TonsiTHe 0 MeTOAaX MO3HAHUSI B
2 xumud. J.O. COSL[EIHI/IC MoJelnen 1 0 0 bubmorera [IOK
06.09.2023 | https://m.edsoo.ru/ff0d227e
MOJIEKYIT (IIIapOCTEPKHEBBIX)
IIpakTuyeckas padora Ne 1
3 «IIpaBuia padorTsl B 1abopaTopuu 1 0 1 bubnuoreka [JOK
U NPUEMBI 00paIIEHHS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYAOBAHUEM»
Uucrele BemecTBa U cMecu. CriocoOsl
paznenenus cMmecei. [, Mzyuenue
CHOoCcO0O0B pa3ieNieHusl CMECEii: ¢
4 HOMomLIorl)wafHHTa ¢ubTpOBaHe 1 0 0 Bubnnorexa IOK
’ ’ 13.09.2023 | https://m.edsoo.ru/ff0d26ca
BbITIAPUBAHUE, TUCTUILIALINS,
xpomatorpadus, mpoBeacHIE
OYMCTKHU TOBAPEHHOU COJIH.
5 IIpakTnueckas padora Ne 2 1 0 1 bubnuorexa [IOK
«Pa3nesenne cMeceii (Ha mpumepe 18.09.2023 |  https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8

OYHUCTKH HOBapeHHOﬁ CO.]'II/I)»

6 ATOMBI 1 MOJICKYJTBI Bubmuotexa LIOK
20.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTHI. 3HAKH
7 (CMMBOJIBI) XUMUYECKUX JIEMEHTOB. Brbmiorexa LIOK
. . 25.09.2023 | https://m.edsoo.ru/ff0d2be8
CTapToBblii KOHTPOJIb 3HAHUI
8 [IpocThie 1 cI0XKHBIC BEMIECTBA bubnuotexa LIOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubamorexa LOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa
10 BelecTB. XuMuueckas popmyia. bubnuoreka [IOK
BajeHTHOCTh aTOMOB XUMHUYECKHUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
1 OrtHocHTeNnbHAs aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTEIbHAS MOJICKY/ISIpHAS Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHECHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
KonnuecTBo BemiecTa. Moub.
MousipHast macca. B3auMocBs3b
13 KOJIMYECTBA, MACChl M YMCJIa B bubnuoreka [JOK
CTPYKTYPHBIX €JMHHUIIAX BEIICCTBA. 16.10.2023 | https://m.edsoo.ru/ff0d5230
Pacuetsl o popmynaM XUMHUECKUX
COEIMHEHUH.
duU3nYeCKre U XUMUYECKHUE SIBICHUS.
14 XHUMHUUYECKask PeaKLUs U €€ IPU3HAKU. bubnuoreka [IOK
1. 3yuenue u onucanue 18.10.2023 | https://m.edsoo.ru/ff0d37fa

¢u3nvecKkux cBOMCTB 00pa3IoB
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https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

HEOPraHU4eCKUX BEIIECTB,
Habro1eHue (PU3HUECKUX
(maBiieHuE BOCKa, TasHUE JIb/A,
pacTupaHue caxapa B CTYIIKE,
KHUIICHUE Y KOHJICHCAIUS BOJIBI) U
XHUMHYECKUX (TOPEHUE CBEYH,
MPOKaJIMBAHNUE METHON TPOBOJIOKH,
B3aUMO/IEHICTBUE MEJIU C KUCIOTOM),
SBJICHUM, HAOJIIOICHUE B OITMCAHUE
MIPU3HAKOB TPOTCKAHUSI XUMHUIECKUX
peakuuii (paznoxkeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C
XJIOPUAOM Oapusi, pa3ioKeHue
TUApOKCcHIa Menu (2) mpu
HarpeBaHuH, B3aUMOICHCTBHUE Kele3a
C pacTBOpOM coJii Meu (2)

[Ipu3Haku U yciaoBHs NPOTEKAHUS

bu6mmoreka [JOK

15 XHUMHUYECKHX PEaKIHii 23.10.2023 | https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUSI MacChl BEIIECTB.
Xumunueckue ypasHenus. .

16 Habnronenue u onucanue pesynbrara bu6mmoreka [JOK
[IPOBEIEHUS OIBITOB, 25.10.2023 | https://m.edsoo.ru/ff0d3b88
WUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHUs MacChl
Brruncienus koandecTBa, MacChl

17 BEIlIECTBA 10 YPABHEHUSIM Bubmmorexa LIOK

N 06.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKIui

18 Knaccudukarus XuMHUYECKUX bu6nmoreka [JOK

peaxiuit (CoeAMHEHUS, PA3I0KECHUS, 08.11.2023 | https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

3aMeIIeHus1, 0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIuKIonequcT. O000IIeHNE 1
cUCTeEMAaTHU3alus 3HaHUI

13.11.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d40c4

20

KonTpoabHnas padora Nel no teme
«BemecTBa U XMUMHYECKHE
peakuum»

15.11.2023

bubmmoreka [{OK
https://m.edso0.ru/ff0d4290

21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopom — anemeHT u
pocToe BemecTBo. Haxoxaenue
Kuciopoja B npupoae. O30H —
AIJIOTPOTHAS. MOAU(PUKALUS
kucinopona. [. KauecrBenHoe
oTpeJieNieHue COJIep>KaHus
KHCIIOPO/ia B BO3yX€

20.11.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0d448e

22

®u3nyecKkrue 1 XMMHUYECKHE CBOMCTBA
KHCIopoa (peakiu OKUCICHHUS,
ropenue). [lonstue 06 okcumax. /.
H3ydeHue cBOMCTB KUCIOPOIa,
HaOII0/ICHUE B3aUMOACHCTBUS
BEIIECTB C KMCIOPOJIOM U YCIOBUS
BO3HHMKHOBEHHUS U MIPEKpaIieHe
ropeHus (mmoxapa)

22.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

23

CriocoOslI mosTyueHus: KUCIopoia B
nabopaTopuu U MIPOMBIIUIEHHOCTH.
[Ipumenenue kucIopoa.
KpyroBopoT kucnoposaa B mpupoe.
. llonyyenne, cobupanue,
pacrno3HaBaHUE KUCIOPOAa

27.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

TennoBoit 3¢ exT XumMuIecKoit
peaxiuu, IOHSATHE O

bu6mmoreka [{OK

24 TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- 29.11.2023 | https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYCCKUX PEAKITUSIX
TormmBo (HedTh, yroib 1 METaH).
3arpsi3HeHHEe BO3/1yXa, CIIOCOOLI €ro
25 HpeI;[OTBpaHIeHI/I;I y;cpmeHHe bubmmorexa LIOK
’ 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MapHUKOBOTO 3¢ eKTa, pa3pylieHue
030HOBOTO CJIOSI.
IIpakTHyeckas padora Ne 3 mo
26 Teme «Ilosryyenune u coonpanme bubnuoreka [IOK
KHCJIOPO/1a, H3yYeHHE ero CBOICTBY 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
Hucrpykrax no Th
Boaopon — sneMeHT u mpocToe
BeniecTBo. Haxoxnenue B mpupoe bu6mmoreka [IOK
27
KourposbHas padora mo uroram 1 11.12.2023 |  https://m.edsoo.ru/ff0d4dd0
MOJIYro/iust
dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA
Bojopoaa. IIpumenenue Bogopoa.
28 . II[/IfytfeHHePCBoﬁCTB Bonoiolz)[an bubmorexa [JOK
. 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
(ropeHue, B3aMMOJICHCTBHE BOJIOPOIA
C OKCUJIOM MeH (2)
29 IlousaTue o KUCIOTaxX U COJISIX Bubmmorexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
CrocoObI MoTy4eHHs1 BOJAOPOa B
30 J'Ia60paTOpI/II/I.y;. HOJ‘IY‘ISHII/)IGH bubnnorexa HOK
’ 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
coOupanmue, pacro3HaBaHue
31 IIpakTnueckas padora Ne 4 nmo bubnuorexa [IOK
Teme «Iloyyenune u codupanue 25.12.2023 | https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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BOJ0PO/a, M3YYECHHUE ero CBOHCTB»
Hucrpykrax no Th

32 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorazapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOIHYECTBa

33 BEII[ECTBA ra3a Mo ero U3BECTHOMY bubmmorexa LIOK

. 10.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 YpaBHEHHUIO PEAKIINHN Ha OCHOBE bubmmorexa LIOK
A - 15.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIICHHUI Ta30B
dusnvecKkrue U XMMHUYECKHE CBOMCTBA
BoJibl. OcHOBaHMs. PoJib pacTBOPOB B
MPUPOJIE U )KU3HU YETOBEKA.
KpyrosopoT Boabl B Ipupoe.
3arpsi3HeHUE IPUPOIHBIX BOJI.
35 OX];I))aHa u qucI;Kz r?pI/IpO,I[HII:[IX BOJI. Bubnuorexa LIOK
17.01.2024 | https://m.edsoo.ru/ff0d587a
M. TlonmydyeHue HepacTBOPUMBIX
OCHOBaHMH, B3aUMOJCHCTBHE BOJIBI C
MeTajulaMu (HaTPUEM U KaJIbIIHEM),
HaOMrocHNEe 00pa3IoB BEIIECTB
KOJINYECTBOM | MOJIb

36 CocraB ocHoBaHuid. [TonsiTe 06 bubmuoreka [JOK
HHIMKATOpaXx 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. PacTBopbI.

Hacplmennbie 1 HeHACHIIIEHHbBIE

37 pacTBOpbl. PacCTBOPUMOCTE BEILIECTB B bubnuoreka [IOK

BOJie. MaccoBas H0JIs BELECTBA B 24.01.2024 | https://m.edsoo.ru/ff0d5b40

pactBope. JI.O. Habmonenune
0COOCHHOCTEH PaCTBOPEHHS BEIIECTB



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

C Pa3JIMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C
OIIPENIETIEHHON MacCOBOM 0JIei
PacTBOPEHHOIO BEILIECTBA

IIpakTnueckas padora Ne 5 nmo
Teme «IIpuroroBieHue pacTrBopon

bubmmoreka [{OK

38 ¢ Oﬂpelle:l.IeHHOI/l MaccoBow oaeu 29.01.2024 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOI0 BeNIECTBA»

Hucrpykrax no Th

39 KontpoJubHas padora Ne2 o reme bubnuoreka [IOK
«Kucaopon. Bogopoa. Bona» 31.01.2024 | https://m.edsoo.ru/ff0d6342
Knaccudukanust HeOpraHUIeCKuX
coequHeHuit. OKCHIBI: COCTAaB,

KJ1accuuKanus: cojieoopas3yromme
(ocoBHBIE, KUCIOTHBIC, aM(DOTEPHBIC)

40 1 HecosieoOpa3yroIue. bubmuorexa [JOK
Howmenknarypa. J. UcciaenoBanue 05.02.2024 | https://m.edsoo.ru/ff0d664e
00pa3IoB HEOPraHNYECKUX BEIECTB
pa3IMYHBIX KJIACCOB, HAOIOICHHE
M3MEHEHHUS OKPACKH MHIUKATOPOB B
pacTBopax KUCIIOT U IIEeJIOYCH
[TomydeHune u XMMHYECKHE CBOMCTBA

41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK

’ 07.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
OcHOBaHHMSI: COCTaB, KIAaCCH(UKAIIHS .
42 LIEJIOYHN U HEPACTBOPHUMBIE e bubnnorexa HOK
12.02.2024 |  https://m.edsoo.ru/ff0d67ca
ocHoBaHus. HomeHkatypa

43 du3znyecKue U XMUMHUYECKHE CBOMCTBA bu6nmoreka [JOK

ocHoBaHui. [lonyuenue u 14.02.2024 |  https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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XUMHYECKHUE CBOUCTBA OCHOBAHUM

Kucnotsl: cocras, kinaccuduxarus,

bu6mmoreka [{OK

44 HOMEHKJIaTypa 19.02.2024 |  https://m.edsoo.ru/ffOdfee2
[omy4yenue, Gpusnueckue u
XUMHYECKHE CBOHCTBA KUCIIOT. Psiyy
akTuBHOCTH MeTaioB H. H.

45 bexerosa. . U3yuenue bubnnorexa [JOK
B3aUMO/ICUCTBHS OKCHIa Meau (2) ¢ 21.02.2024 | https://m.edsoo.ru/ff0dfee2
pacTBOPOM CEPHOM KHUCIOTHI, KUCIOT
C MEeTaJlIaMM, peakluein
HEUTpaIU3aLHH.

Conu (cpenHue): HOMEHKIIATypa,
CITOCOOBI MOJTydCHUS, PU3NICCKHUE U
46 XUMUYCCKUE c}:’:oﬁCTl;a(?Honyqune Bubnuorexa LIOK
. 26.02.2024 | https://m.edsoo.ru/00ad9474
coxeni. JI. O. BriTecHenue o1HOro
MeTajula IPyruM U3 pacTBopa CoJIn
IIpakTuyeckas padora Ne 6.
Pemenne s3xcnepuMeHTATbHBIX
47 32124 10 TeMe «pOCHOBHbIe KJIACCHI bubmmorexa [OK
N 28.02.2024 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCcKHUX COeIMHEeHHi»
Huctpykrax no Th
['eneTnueckas CBs3b MEXK
48 KJIaccaMu HeopraHquCKHI;y Bubmmorexa LIOK
. 04.03.2024 | https://m.edsoo.ru/00ad9a50
COCJTMHEHUH.

49 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUH 06.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTpoanHasi padora Ne3 mo Treme

50 "OCHPOBHBIe Rnpaccm Bubmorexa LIOK

11.03.2024 | https://m.edsoo.ru/00ad9ela

HEOPraHUYeCKUX COeMHeHn "



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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51

[lepBble MOTBITKU KIACCHU(PHUKAIINN
XUMUYECKUX 371eMeHTOB. [TonsTHe o
rpyImnax CXOAHBIX 3JIEMEHTOB
(1IeToYHbIC U MIEIOYHO3EMETIbHbIE
METaJUIbI, TAJIOTEHBI, HHEPTHBIC
ra3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aMpOoTepHbIE OKCUIBI U
THIIPOKCHUIBI.

13.03.2024

bu6mmoreka [{OK
https://m.edso0.ru/00ad9ffa

52

[Teproanueckuii 3aKOH 1
[Iepnoanueckas cucrema
XUMHUYeCcKnX djeMeHToB 1. Y.
MenneneeBa. Kopotkoneprnoanas u
mmmHHOTIepuoaHas popmel. [TICXD 1.
N. Menpaeneera. [. U3yuenne
00pa3IoB BEIIECTB METAIIOB U
HEMETAaJJIOB, B3aNMO/ICHCTBHE
TUAPOKCHUIA LIMHKA C pACTBOpaMU
KHCJIOT U I1IeJI0YeH

18.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

53

[lepuoipl, TpymIIbl, MOATPYIIIHI.
OuU3NYECKUIl CMBICI MOPSATKOBOTO
HOMEpa, HOMEPOB MEePHO/Ia U TPYIIIIbI
JJIEMEHTa

20.03.2024

bubnuoreka [JOK
https://m.edsoo.ru/00ada52c

54

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

03.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

55

OnexTpoHbl. CTPOEHHUE IEKTPOHHBIX
000J10YeK aTOMOB TepBbIX 20
aneMeHToB lleprnoanueckoil cucteMsl
J. 1. MeHnpaeneeBa

08.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

56

XapaKTepI/ICTI/IKa XUMHYECKOT'O

bu6nmoreka [JOK



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

3JIEMEHTA TI0 €ro MOJIOKEHHUIO B 10.04.2024 | https://m.edsoo.ru/00ada824
IIepnoaunueckoii cucreme [1. U.
MenpeneeBa. 3aKOHOMEPHOCTH
W3MCHCHHS Paiiyca aTOMOB
XUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAIUTMUECKUX
CBOCTB I10 TPYITIAM U TICPHOJIaM.
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHSI HAYKU U MIPAKTUKH. /I, bubnnorexa [JOK
. MenneneeB — yu€Hblii, earor u 15.04.2024 | https://m.edsoo.ru/00ada96e
IpaKIaHUH
Xumudaeckas
58 CBSI3b. DJIEKTPOOTPULIATEITLHOCTh Bubnuorexa LIOK
17.04.2024 | https://m.edsoo.ru/00adaab8
aTOMOB XHUMHYECKHX JICMCHTOB
59 HNonnas XxuMu4deckast CBsI3b bubamorexa LOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudeckas bubnuorexa [JOK
CBS3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenrnas nenomnspHas bubnuoreka [JOK
XMMHYECKas CBS3h 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CremneHb OKUCICHUS Bubmmorexa LIOK
01.05.2024 | https://m.edsoo.ru/00adae28
OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
eakiuu. /1. [IpuMepsl OKHCIIMTENBHO
63 R BO(I:-ICTaHf)[BI/ITI;J'IBHfIX peakuuii bubmorexa HOK
06.05.2024 | https://m.edsoo.ru/00adb076
(ropeHue, peakiuu pa3noKeHHUs,
COETMHEHUS)
64 OKHCIUTEIN U BOCCTAaHOBUTEIN bu6nmoreka [JOK



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

08.05.2024 | https://m.edsoo.ru/00adb076
KoutpoabsHnas padora Ned o reme
65 «CTpope}me aTol?wa. XumMHyecKasn 1 Brbmiorexa LIOK
13.05.2024 | https://m.edso0.ru/00adb486
CBSI3b»
66 O06001IeHNe U CUCTEMaTU3aIIMS 1 bubmmoreka [{OK
3HAHHUN 15.05.2024 |  https://m.edsoo.ru/00adb33c
HTOoroBnbiii KOHTPOJIb 3HAHUI 32
67 Kypc xumuu 8 kiacca 1 bubnuorexa [JOK
(mMpoMeKyTOUHAsE 20.05.2024 | https://m.edsoo.ru/00ad9ch?2
arrecraunus)
68 O0o01meHre U CHCTEMaTH3aIIHAs 1 bu6moreka [IOK
3HAHHUN 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTpoHHbIE U POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX dyeMeHToB 1. Y.
MenneneeBa. BBoaHbIi
WHCTPYKTaX TI0 TEXHUKE
0€30macHOCTH

04.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

Crpoenue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX JJIEMEHTOB
TIEPBBIX TPEX MEPUOJIOB: KaJus,
KaJbLUA U UX COCIUHEHHH B
COOTBETCTBHUH C IOJIOKEHUEM
aneMeHToB B [lepuoanueckoit
CHUCTEME U CTPOCHHUEM MX aTOMOB

06.09.2023

bu6mmoreka [IOK
https://m.edso0.ru/00adb6b6

Knaccn(bnxaum[ W HOMCHKJIATYypa
HCOPraHU4YCCKHUX BCIICCTB.
XuMHJecKre cBOcTBa BCIICCTB,
OTHOCAIIUXCA K pa3JINdYHbIM
KJlaCCaM HEOPraHNYCCKUX
COCHHHGHHﬁ, ICHCTUYCCKas CBA3b
HCOPraHNYCCKUX BCIICCTB

11.09.2023

bubnuoreka [JOK
https://m.edsoo.ru/00adb7e2

CTpOCHI/Ie BCIICCTBA: BUJBI
XUMHUYECKOM CBS3U M THUIILI
KPpUCTATNINYCCKUX peI_HéTOK.

13.09.2023

bu6nmoreka [JOK
https://m.edsoo.ru/00adbac6



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

3aBHUCHMOCTh CBOMCTB BEIIESCTBA OT
TUTIA KPUCTAJUTMYECKOHN PEIICTKH U
BHU/JIbl XUMHYECKOM CBsi3H. [I.
O3HaKOMJICHHE C MOJICISIMU
KPUCTATMYCCKHUX PEIICTOK
HEOPraHMYECKHUX BEIIECTB —
METaJJIOB U HEMETaJIOB (rpadura
Y ajaMasa), CJI0XKHBIX BEIIEeCTB
(x1opuaa HaTpUs)

KonrtpoJsbHas padora Nel no
Teme «IloBTOpenue u yriyoiaeHue
3HAHUI OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca»

18.09.2023

Knaccugukanus XuMiuaecKux
peaKkuuii Mo pa3IuYHbIM
MPHU3HAKAM I10 YHCITY H COCTaBY
Y4YaCTBYIOIIMX B PEAKI[UH BEUIECTB,
0 TerioBoMy 3¢ dekTy, 1o
W3MEHEHHIO CTEIICHEeH OKHUCIICHUS
XUMHUYECKUX JIEMEHTOB, IO
00paTUMOCTH, TIO0 Y4aCTHUIO
Karajau3aTopa). JK30 — U
SHJIOTEPMHYUECKUE PEAKIIHH,
TEPMOXHUMHUYECKHE YPaBHEHUSI.

20.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOT€HHBIX
Y T€TEPOre€HHBIX PEAKIUSAX.
[Tonsitue 06 0O6paTuMBbI U
HEOOpaTHUMBIX XHMHUYECKUX

25.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

peakuusx. [Tonstue o karanmse. /.
HccnegoBanue 3aBUCUMOCTH

CKOPOCTH XUMUYECKOU pCaKkuuun OT
BO3JICHCTBUS PA3INYHBIX (PAKTOPOB

[TonATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMAIONINE
Ha CKOPOCTb XUMHUYECKOU PEaKIIUH
U TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

27.09.2023

bubmmoreka [{OK
https://m.edso0.ru/00adc28c

OKucauTenbpHO-
BOCCTAaHOBUTEILHBIE PEAKITHH.
DNeKTpOHHBIN OamaHc
OKHCIIUTENBHO —
BOCCTAHOBHUTEIILHON PEAKIUN.
CocraBneHue ypaBHECHUN
OKHCIIUTENBHO —
BOCCTAHOBUTEJIbHBIX PEAKLIUM C
HCIIOJIb30BAHUEM METOA
anekTpoHHoro 6ananca. . OnbIThI,
nutrocTpupyromue npumeps OBP
(ropeHue, peakluy pa3ioKeHHUs,
COCIMHECHUS ).

02.10.2023

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

10

Teopust >neKTPOTUTHUECKON
mucconuanuu. CUbHbIE U c1alble
ANEKTPOJIUTHL. DIAEKTPOIUTHI U
HE3JIEeKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHU3M JIMccoranuu
BEIIECTB C Pa3TUYHBIMU BUIaMU
XUMU4ecKoM cBsi3u. CTeneHb

04.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

nuccouuanuu. ., MccnenoBanus
ANIEKTPOTIPOBOJHOCTH PACTBOPOB
BEIIECTB, MPOIIECCa AUCCOITUAIIH
KHCIOT, IICI0YSH B COJICH,
IIPOBCACHUC OIIBITOB,
WUTFOCTPUPYIOIINX TPU3HAKU
MIPOTEKAHHUSI PEAKIIM HOHHOTO
obmeHa (0Opa3oBaHuE OcajKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE
BO/IbI)

HNonnble ypaBHEHUST pEaKIUi.
VYcnoBus MpoTeKaHUs peakui

11 HOHHOTO 0OMEHA, TIOJIHBIC U Bubnuorexa LIOK
’ 09.10.2023 | https://m.edsoo.ru/00add448
COKpaIleHHbIC HOHHBIC YPaBHEHUS
peaKIui.
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bu6mmoreka [JOK
00 IIEKTPOJIMTHYECKO 11.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOLNAIIAH
XuMHYECKHEe CBOMCTBA COJICH B
CBETE MPEACTABJICHHI 00
ANEKTPOJUTUYECKON JTUCCOIHAITIH.
13 KavecTBeHHBIE peaklii HA HOHBI. bu6mmoreka [JOK
M. Pacnio3naBanue 16.10.2023 | https://m.edsoo.ru/00add8b2
HEOPraHMYECKHUX BEIECTB C
IMOMOIIbI0 KAYSCTBEHHBIX CAKIIUI
Ha MOHBI.
14 [Tonsartue o ruzponuse conei bubmorexa HOK
18.10.2023 | https://m.edsoo.ru/00add9d4



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

15

O0001IeHUE U CUCTEMATU3ALIUS
3HAHUI

23.10.2023

bu6mmoreka [IOK
https://m.edso0.ru/00addd12

16

[Ipaktugeckas padora Ne 1.
«Pemenune 3xcriepuMeHTaIbHBIX
3amauy». MacTpykrax no Th

25.10.2023

bu6mmoreka [{OK
https://m.edsoo.ru/00addbfa

17

KonTpoabHas padora Ne2 no
TeMe «JIEKTPOJIUTHYEeCKAs
aucconnanus. XuMuuecKkue
peakluy B pacTBOPax»

06.11.2023

bubmmoreka [{OK
https://m.edso0.ru/00addec0O

18

OO01as XxapakTepucTuKa
rajioreHoB. OCOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIE CTETICHH
okucieHusa. CTpoeHus u
(uznueckue cBOICTBa MPOCTHIX
BEIECTB — FAJIOT€HOB.

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3anMOJeCTBHE C
MeTaJJlaMu, HeMeTaJlllaMH,
1eI049aMu )

08.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. ComsiHas KUCIIOTa,
XUMHUYECKUE CBOWCTBA, MOIyYEHHE,
npumeHeHue. JleiictBue xiopa u
XJIOPOBOJIOPO/Ia HAa OPraHU3M
yenoBeka. BaxHenmue xJopuasl 1
UX HaxoxzaeHue B npupoge. .
CBoiicTBa COISTHOM KHUCIIOTHI,
MPOBEJICHUE KAUYECTBEHHBIX
peaKuuii Ha XJIOPUJ — UOHBI U
HaOI0/IeHNE MMPU3HAKOB UX

13.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104



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

MPOTEKAHHUS, OTIBITHI, OTPAKAOIIUE
¢bu3nvecKkue 1 XUMHUECKUE
CBOICTBA raJIOT€HOB U UX
COCIMHEHNH, 03HAKOMJIICHHE C
oOpasiamMu XJI0pHUI0B
(ramoreHu10B)

[IpakTnueckas padora Ne 2 o Teme
«TonyyeHue COJITHON KUCIIOTHI,

bubmmoreka [{OK

20 H3yueHHe e€ CBOUCTBY. 15.11.2023 | https://m.edsoo.ru/00ade348
Huctpykrax no Th
Berarcnenus o ypaBHEHUAM
21 XAMHYECKIX peal}:ﬁnﬁ €CJIN OIUH bubmorera [OK
’ 20.11.2023 | https://m.edsoo.ru/00ade488
U3 pEareHToB J1aH B U30BITKE
OO011ast XapakTepUCTHUKA AIIEMEHTOB
VIA-rpynmnei. OcoOeHHOCTH
CTpOEHHS aTOMOB, XapaKTepHbIE
29 cTerneHu okuciienus. CtpoeHue u bubnuoreka [JOK
(bu3nyecKkre CBOWCTBA MPOCTHIX 22.11.2023 | https://m.edsoo.ru/00ade64a
BEIIECTB — Kuciopoa u cepsl. [l
O3zHakomIieHHE ¢ 00pa3laMu Cephl
U €€ COeAMHEHUSMHU
AnnoTponHbie MOIU(pUKALIUN
23 KHUCIIOpoJia U cepbl. Haxoxenue bu6mmoreka [JOK
cephl U e€ COeJMHEHHH B IPUPOJIE. 27.11.2023 | https://m.edsoo.ru/00ade64a
XHUMUUYECKUE CBOWCTBA CEPBI
CepoBonopoa, CTpoeHHE
24 (bngnqefmlje II/II’ XHI;H/IquIZHe bubmorexa LIOK
. 29.11.2023 | https://m.edso0.ru/00ade802
CBOMCTBA
25 Oxcuppl cepbl Kak MpeACTaBUTEIN bubnuorexa [IOK



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

KHUCIIOTHBIX OKcuA0B. CepHast
KHCIOTA, (PU3NYECKHe U
XUMHUYECKHE CBOMCTBA (00IIHNE KakK
MPEICTaBUTEINS Klacca KUCIIOT U
cnenuduveckue), MpUMEHEHHE.
Comnu cepHOM KUCIIOTHI,
KadecTBEHHAs peaKius Ha CylbdaT
— noH. Haxoxnenue cepol u ee
coeauHenuit B mpupoge. .
Hab6mronenue mpomecca
oOyriMBaHMs caxapa Mmoj
JNENCTBUEM KOHC. CEpHOM KHCIIOTHI,
M3Yy4YeHHE XUMHUYECKUX CBOMCTB
pa30aBIICHHOM CEPHOM KUCIIOTHI,
MPOBEICHUE KaU€CTBEHHOU
peakuu Ha CynbGhaT — HOH U
HaOJI0/IeHUE MPU3HAKa ee
MPOTEKAHUS

04.12.2023

https://m.edso0.ru/00adea28

26

XUMHYECKUE PEAKIIMH, JICXKAIUC B
OCHOBE IMPOMBIIIIEHHOTO CII0co0a
MOJIYUEHHSI CEPHON KHCIIOTHI.
XUMHYECKOE 3arps3HEHUE
OKPY)KaIOIIeH cpe/Ibl
COCIIMHEHUSIMH CepPbI (KHCIOTHBIE
JIO/IH, 3arPSI3HEHHS BO3/IyXa U
BOJIOEMOB), CITOCOOBI €ro
MPEOTBPAILCHHS

06.12.2023

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

27

BrIuncinenne MmaccoBod 10U
BBIXOJIA ITPOAYKTA PEAKLIMHU

11.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

OO01mas xapakTepUCTUKA SIIEMEHTOB
VA-rpynmsl. OcobeHHOCTH
CTPOCHHS aTOMOB, XapaKTEPHBIE
CTEIICHH OKHCJICHHS. A3OT,
pacrpocTpaHeHHe B PUPOJIE,
(buznuecKre U XUMUYECKUE
cBoiictBa. Kpyrosopor azora B
npupojsie. KonrpoabHasi padora
no uroram 1 mosyroaus

13.12.2023

bu6mmoreka [{OK
https://m.edso0.ru/00adeea6

29

AmMuak, ero usnyeckue u
XUMHUYECKUE CBOMCTBA, MOJyYCHUE
u npumenenue. . Cobupanue,
pacrno3HaBaHUE U U3y4EHUE
CBOWCTB aMMHaKa

18.12.2023

bu6moreka [IOK
https://m.edso0.ru/00adf004

30

[IpakTrueckas padota Ne 3 o Teme
«[lonyyeHue ammuaka, u3yueHue
ero corctBy. MHcTpykTax o Th

20.12.2023

bu6mmoreka [IOK
https://m.edso0.ru/00adf180

31

A30THAas KUCJIOTA, €€ MoJIy4YeHHe,
(buznuecKkue U XuMU4ecKue
CBOMiCTBa (00IIME KaK
MIPE/ICTaBUTEINS KJIacca KUCIIOT U
cnenuduueckue). .
Bsaumoneiictsue
KOHILICHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIbIO

25.12.2023

bubmuoreka [JOK
https://m.edso0.ru/00adf306

32

Comu AMMOHMHA, UX (bH3I/I‘leCKPIe )51
XUMHWYCCKHEC CBOﬁCTBa,
NPHUMCHCHUC. KauectBennsnie
PCaKMu Ha MOHbBI aMMOHMU.

27.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/00adf518



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

Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHUS B KQUeCTBE MUHEPATbHBIX
ynoOpenuii. XumMudeckoe
3arps3HEHNE OKPY)KAIOIIEH Cpe/Ibl
COEJIMHEHUSIMU a30Ta (KUCIIOTHBIE
TIOX /M, 3aTrpsI3HEHHUE BO3/IyXa,
TOYBBI U BOJIOEMOB).

33

dochop, amoTponHbIE
Moupukaruu dpochopa. Oxcupg
docdopa (V) u pochopnas
KHCTI0Ta, (PU3HUECcKue U
XUMHUYECKHE CBOMCTBA, MOJTyYCHHE.
. O3nakomieHue ¢ PU3NIESCKUMHU
CBOMCTBaMHM a30Ta, pochopa u ux
COCTMHEHUH (BUI€OMAaTEepHabl),
o0Opasnamu a30THBIX U (HOCHOPHBIX
yoOpeHuii, mpoBeacHNE
KaueCTBEHHBIX peakiuil Ha HOH
aMmMoHus U pocdar — MOH u
M3Yy4eHHE MTPU3HAKOB UX
MPOTEKAHUS

10.01.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaToB B
Ka4eCTBE MUHEPAIbHBIX
ynoopeHnuil. 3arps3HeHne
IIPUPOJHOM cpenibl pocdaTamu

15.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20

35

OO11ast XxapaKTepUCTUKA HJIEMEHTOB
IV A rpynnsl. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIH
CTeNepU OKUCICHHS. YTIepoJ,

17.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

JUIOTPOIHBIE MOAU(DUKAIIH,
pacrpocTpaneHue B IpUpoe,
¢bu3nvecKue 1 XUMHYECKHE
cBoiictBa. Ancopomus. KpyroBopor
yriiepoaa B npupone. . M3yuenue
MO/JIENIE KPUCTATUTMYECKHUX
pernieTok anMasa, rpadura,
(dbynnepeHa, 03HaAKOMJIEHUE C
MIPOIIECCOM aJICOPOLIUH
PacTBOPEHHBIX BEIECTB
aAKTUBUPOBAHHBIM YTIIEM H
YCTPOWCTBOM IPOTUBOTA3A.

36

Oxcunel yriaepona, ux pusmueckue
M XUMHYECKHE CBOMCTBA, IEHCTBHE
HA JKUBBIC OPTaHU3MBI, TIOTyYCHHUE
Y TIPUMEHEHHUE. DKOJIOTHUECKHE
pOoOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoja (1V), rumoresa
rJ1I00aJIbHOTO MOTETUICHUS KIIMMAaTa,
napHuKoBbIi A dexT. .
[Tony4yenue, cobupanwue,
pacro3HaBaHKE U U3yYCHUE
CBOWCTB YIJICKUCIIOTO Tra3a,
MPOBEJICHUE KaYeCTBEHHBIX
peakiuii Ha KapOOHAT — HOH U
W3Yy4YeHHEe MTPU3HAKOB UX
MPOTEKAHUS

22.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

37

VYronpHas KUCIIOTa U €€ COJIH, UX
(buznuecKrue 1 XuMUYECKHEe

24.01.2024

bu6nmoreka [JOK
https://m.edso0.ru/00ae006¢c



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

CBOMCTBA, ITOJIy4ECHHE U
npuMeHeHnue. Kauectsennas
peaknus Ha KapOOHAT — HOHBI.
Hcnonb3oBanne kapOOHATOB B
OBITYy, MEIHIINHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM
XO35HUCTBE

38

[IpakTnueckas padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa.
KauectBenHnas peakuus Ha
kapOoHaT-uoH". UHCTpyKTaX 1o
Tb

29.01.2024

bu6moreka [IOK
https://m.edso0.ru/00ae027e

39

[lepBoHavanbHBIC TOHATHUS 00
OpPraHUYeCcKUX BEIIECTBAX KaK O
COCIIMHEHUSX yriieposaa (MeTaH,
9TaH, 3TUJICH, alleTUJICH, STaHOJI,
TJIMIUPUH, YKCYCHAs KHCIIOTA).
[IpupoHBIE HCTOYHUKU
YIJIEBOJOPOIOB (YroJib,
MIPUPOIHBIN ra3, He()Th), MPOTYKTHI
uX nepepaboTku (OCH3WH), UX POJIb
B OBITY M IPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTUYECKU BAKHBIX
BEI[ECTBAX: XKUPaX, OenKax,
yIJ€BOAaX- U UX PO B KU3HU
yenoBeka. MaTepuanbHOe
€IMHCTBO OPTaHUYECKUX U
HEOPraHNYECKUX COCAMHECHU.

31.01.2024

bubnuoreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemnuuid, ero pusnyeckue u

bu6nmoreka [JOK



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

XMUMHMUYECKUE CBOMCTBA, NOJIy4EHUE
u npuMeHenue. CoeuHeHne
KpemHHs B ipupoze. Oomme
npeacTaBieHus 00 OKcue
KpeMHus (4) 1 KpEMHEBOM KUCIIOTE.
CunukaTsel, UX UCIIOJIb30BAHUE B
OBbITY, B IPOMBIIIJIEHHOCTH.
Baxxueiimme ctpouTesbHbIE
MaTepuasbl: KepaMuKa, CTEKIIO,
LIEMEHT, OCTOH, JKeJIe300€TOH.
[IpoGnemsl 6e30macHOro
HCIIOJIb30BAHUS CTPOUTENBHBIX
MaTepHUaioB B MOBCEAHEBHOM
xu3uu. . [IpoBenenne
KayeCTBEHHOM peaklny Ha CUJINKAT
— VOHBI ¥ U3y4€HHE TPU3HAKOB UX
IIPOTEKaHMsI, 03HAKOMJIEHUE C
MPOJIYKIIMENH CHIIMKATHOMN
IIPOMBIIIIEHHOCTH

05.02.2024

https://m.edso0.ru/00ae080a

[IpakTrueckas padota Ne 5.
Pemenne skcriepuMeHTaTbHBIX

bubnuoreka [JOK

41 sanat no reme «Baieiie 07.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMETAJLIBl U UX COCTUHEHUS.
HNucrpykrax no Th

42 KOHTp]o;;LHaﬂU pabdora N93a110 BuGmorexa LIOK
TEME (OAMHCHILIE HEMETALIR! I 12.02.2024 | https://m.edsoo0.ru/00ae0el8
HX COeIMHEHU»

43 OO1as XxapakTepucTuKa bubnmoreka [JOK
XUMHYECKUX DIIEMEHTOB — 14.02.2024 | https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

METaJlJIOB HA OCHOBAHHUHU UX
nosnoxenus B [ICXD JI. U.
MeneneeBa U CTpOECHHS ATOMOB.
Crtpoenue MeTauios.
Merainnueckas CBsi3b U
MeTaJIn4yeckasi Kpucrauinyeckas

pemérka. DIeKTPOXUMHUYECKUN psifl

HaIpsHKEHUHA METaJUIOB.
®u3nyecKue CBOMCTBAa METAJUIOB.
. O3nakomiieHue ¢ o0pa3amu
METaJJIOB, UX (PU3NYECKUMU
CBOWCTBAMM

44

XHUMHUYECKHE CBOMCTBA METAJIJIOB.

19.02.2024

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156

45

OO6mme cnocoObl MOTyICHUS
MeTtauioB. CrutaBsl (CTalb, 9yTyH,
JIOPATFOMUHUM, OPOH3a) U UX
MIPUMEHEHHE B OBITY U
MIPOMBIIIJICHHOCTH. Bhraucnenus
M0 YpaBHEHUSAM XUMHYECKHUX
peaKIuii, €ClIi OJIMH U3 PEarcHTOB
coaepxut npumecu. /1.
O3HakoMmyieHHE ¢ oOpa3nam
CIUTIaBOB, UX (pU3MYECKUMHU
CBOMCTBaMH.

21.02.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156

46

[Tonatue 0 KOppO3UHU METAIIIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX
koppo3suu. . M3yuenue
pe3ynbTaTOB KOPPO3UU METAIIIOB

26.02.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

(BuaeomaTepuabl)

47

IllenoyHbie METAJIBI: TTOJIOKECHHUE B
[ICXD 1. . Menaeneena,
CTPOEHHUE UX aTOMOB, HAXOXKJACHNE
B npupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA (HA IPUMEPE
HaTpUsI U KaJus).

28.02.2024

bubmmorexa [{OK
https://m.edso0.ru/00ae14b2

48

OKcubl ¥ THAPOKCUIBI HATPUSA U
kanus. [[pumMeHeHne meaoYHbIX
METaJUIOB M X coenuHenus. /.
OCco0OEeHHOCTH B3aNUMOICHCTBUS
OKCHJa HATPUS C BOJIOM.

04.03.2024

bu6moreka [IOK
https://m.edso0.ru/00ae14b2

49

[lerouyHO3eMETbHBIC METAILIBI —
KaJIbIIMA U Marduii: MOJIOKEHUE B
I[ICXD /1. . Menpaeneera,
CTPOCHHE UX aTOMOB, HAXOX/ICHUE
B npupoie. Pu3nueckue u
XHMHUYECKHE CBOMCTBA MarHus U
KaJbLIs.

06.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8

50

Baxneiimme coeTMHEHNS KalIbLH
(oxcun, rumpokcua, conu). .
OCc00OEHHOCTH B3aUMOICHUCTBUS
OKCHJIa KaJbIUs C BOIOMH

11.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8

51

O06o00611eHNe U cUCcTeMaTH3aIUs
3Hanui. J. [IpusHaku nporekanus
KAauEeCTBEHHBIX PEaKLUi Ha NOHBI
MarHusi, KaJiblus, HaOIro1eHue U
OTMCAHNE IIPOLIECCOB
OKpAalllMBaHUs IUIAMEHU HOHAMU

13.03.2024



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

HaTpus, KaJiuia U KaJlblus.

52

JKECTKOCTE BOJBI M CIIOCOOEI €8
yctpanenus. . ccnenoBanue
CBOMCTB JKECTKOM BOJIBI

18.03.2024

bu6mmoreka [{OK
https://m.eds00.ru/00ae1886

53

[IpakTtuyeckas padora Ne 6 o Teme
"YKEcTKOCTE BOABI 1 METOIBI €6
ycTpaHeHus "

Nucrpykrax o Th

20.03.2024

bubmmoreka [{OK
https://m.edso0.ru/00aelae8

54

Anmromununii: momoxkenue B [ICXD
. 1. MenneneeBa, CTpoeHuE
aToMa, HaX0XX/ICHHE B TIPUPO/JIC.
du3nyeckne U XUMUYECKHE
CBOMCTBA aJIIOMHUHSI.

08.04.2024

bu6mmoreka [IOK
https://m.edso0.ru/00aelc64

55

AMdoTepHbIe CBOMICTBA OKCHIA U
TUJPOKCHIA ATFOMUHHUS. [].
KadecTtBeHHBIC peakiy Ha HOHBI
AJIOMUHUS, KCCIICIOBaHUE
aM(}OoTepHBIX CBOMCTB T'UAPOKCH 1A
QTFOMUHHUS ¥ TUAPOKCH/IA IIMHKA.

10.04.2024

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

56

Keneszo: nonoxenue B [ICXD /1.
H. MenpeneeBa, CTpO€HHUE aToMa,
HaXO0XJIEHHUE B IPUPOJIE.
du3nYeCKre U XUMUYECKUE
cBolcTBa *kene3a. /.
Hccnenosanue npouecca ropeHus
JKeJe3a B KUCIOPOJIe,
KaueCTBEHHbIE PEAKIIMN HA HOHBI
xenesa (2), xenese (3), meau (2)

15.04.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86

57

OKCI/I,Z[LI, THAPOKCUABI U COJIN

bu6nmoreka [JOK



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

xenesa (1) u xenesa (1), ux
COCTaB, CBOMCTBA U IOJIy4YEHHUE

17.04.2024

https://m.edso0.ru/00ae35e6

58

O0001IEHHE U CUCTEMATU3ALIUS
3HAHUH

22.04.2024

59

[IpakTnueckas padora Ne 7.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o reme «Baxueimme
METaJJIbl U UX COEAUHEHUS».
Nucrpykrax o Th

24.04.2024

bubmmoreka [{OK
https://m.edso0.ru/00ae3de8

60

Brruncienus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUH, eCITH OJTNH
W3 pEareHTOB JaH B M30BITKE WIIH
COJICPXKUT pUMeECH. Berauciienus
MacCOBOM JIOJIM BBIXOJa TIPOTYKTa
peakiuu

29.04.2024

bu6moreka [IOK
https://m.edso0.ru/00ae1750

61

O0001IeHrEe U cUCTEMATU3ALIM
3HAHUH

01.05.2024

62

KonTpoabHnast padora Ne4 nmo
TeMe «BaskHelme MeTallIbl 1
UX COeAMHEHUA»

06.05.2024

63

BemectBa u Matepuainsl B
[IOBCEJHEBHOM JKU3HU YeJIOBEKa.
besonacHoe ncnonp3oBaHue
BEILECTB U XUMUYECKUX PEAKIIUN B
obITy. [lepBast momorps npu
XMMHUYECKUX OKOrax U
OTpABJICHUSIX.

08.05.2024

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50

64

XUMHUYECKOE 3arps3HEHUE
OKpYKaroIen cpesl (peaenbHas

13.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/00ae4270



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

A0IMyCTUMAasd KOHLUCHTpaluA
Bemects, nanee — [1J1K)

65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM 15.05.2024 |  https://m.edso00.ru/00ae4270
66 O06o01IeHre U cHCTeMaTH3aIus 1 bubnuorexa [JOK
3HaHUHN 20.05.2024 | https://m.edsoo.ru/00ae0dOa
Hrtorosast KOHTpoIbHASA
| padorasaiope ocnoniol 1 BuGmorera LIOK
22.05.2024 | https://m.edsoo.ru/00adb33c
(mpomexxyTouHast
aTTecTalus)
68 O0001IeHne 1 cUCTEMAaTH3aIIHs 1 bu6moreka [IOK
3HAHUH 27.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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










