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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B o0pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, OoO0Ied cTparteruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydaIOIIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IpOrpamMMmbl 110 XUMHH, OIPENEISAET KOJIUNYECTBEHHbBIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COAEPKAHMS, PEKOMEHIYEMYIO II0CJIEA0BATEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXcsi, ONPEeIseT BO3SMOKHOCTU IpeaMeTa JJist
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YypOBHE I1elieil W3y4eHHUs TNpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMBbIE XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEATEeIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM 3TarioM B (P OPMUPOBAHUN
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOLINXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMM XUMHM 00eClednBaroTCs creuuduKoil coiepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAYKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 0011ero oOpa3oBaHUS OPUEHTHUPOBAH Ha OCBOCHHUE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHHe CKIAIbIBAETCS U3 CHUCTEMbl MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUHN 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS pAcCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIMU OOBACHEHMsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BELIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHNUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xumun
OPOMCXOMUT C TMPUBJIEYCHHEM 3HAHUM M3 paHee M3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESTEIbHOCTH YeIOBEKa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pELIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;



— pa3BHTHE MOTHBAIUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1mee Ynciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

Xummus, 8 knace/ ['abpuensu O.C., N.I'.OctpoymoB, C.A.CnaakoB. «31aTenbCTBO
«IIpocserienune»

Xumus, 9 kinace/ I'abpuensa O.C., U.I'.Octpoymos, C.A.Cnaakos. «131aTenbCTBO
«IIpocsemenune»



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMUM B KM3HM 4YellOBeKa. XUMHUS B CHUCTEME HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE HJIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHUH.

KomnnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMHUYecKue ypaBHeHMs. Knaccupukanus XUMHUUECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHWEM, HW3YYEHHE W ONHUCAHHWE (PU3MUECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) BJICHUM, HaOlItoAeHe
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmeau (), usydenme crocoOoB
paszienieHns CMecedl: C IOMOINBI0 MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, IUCTUIUISALIMS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaxHelinue npeacTraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOJMy4YeHHs KHUCIOpojaa B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTpornHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuH. TomnuBo: yroib M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCWIIEHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotsl u conu.

MonsipHblil 00bEM ra30B. Pacué€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUpOJE M B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUEe NpUPOIHBbIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3nNUeCKre U XUMHUYECKHE CBOMCTBAa OKCUAOB. [lonyueHnne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. @u3zndeckue U XUMHUECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pAacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHNE OOpPa3[0OB HEOPTaHMUYECKUX BEIECTB Pa3IHYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEeUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEHTHI, KOTOpble 00pa3yoT aM(pOTEpHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. 1. 1. Menaenees — y4€Hbll U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, peaKLuy Pa3JI0KEHNs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOLUXCSI CHCTEMHBIMHU ISl OT/IE€IbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAY4HbIM (akT, THUMoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakuil HMOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiecca AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (U3NYECKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. HaxoxeHnue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupojae, (U3NYecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyueHHE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYKAIOMEH cpeabl COSAMHEHUSIMU a30Ta (KHCIIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMUYECKHE CBOWCTBa, nosyueHue. lMcmonb3oBanue ¢ochaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TII00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YronpHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COECIMHEHUSIX yIriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBinenus o0 oxcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yY€HHE XUMHUUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbI0 (BO3MOYXHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiaydeHue, COOupaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUJIbl U UX COEIMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. Meramauyeckass CBs3b M METaUIMYecKas KpUCTAJUIMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupozae. Ousznyeckne u XUMUUECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl U coiu skenesza (1) m sxemesa (I1l), ux cocraB, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOJOM (BO3MOXKHO MCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, aIFOMUHUS, IMHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THIPOKCH/IA IMHKA, PEIEHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIIIOB, MIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMHE JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMmETKA, CIUIAaBbl, (U3UYECKHE BEIHMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpAIbl, TOPHBIE TMOPOJBI, IOJC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yUaOIIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCITUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUEil O MepeoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOLecCe 3TOH y4eOHOM AedaTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHHA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  MpPEJCTAaBICHUS O  BELIECTBE UM  XHMHUYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI TMPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOIHOU CPENoid, O POiH
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HU, OCO3HAHWE IIOCIEACTBUI W HENPUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOGECCHid U TpyAa Pa3IMIHOTO POJia, YBAKEHHE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodeCCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIIEHUE K MPUPOAE KaK MCTOUHUKY KU3HU Ha 3emile,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaK)K€ B CUTYyalUAX, YTPOKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJIOTHYCCKUX MPOOJIEM M IyTeH WX PeIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yIbTATOB BBINEISIOT 3HAYMMBIE 11 (DOPMHUPOBAHHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHW U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHATHSMU), UCIIONIH30BATh MOHATUS ISl OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, JeTyKTUBHEIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}lMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HWCIOJIbh30BaTh IMOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (OPMHPOBAHHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O00OOLICHHWS W BBIBOJBI MO pe3yiabTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIHHBIX 3344
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMy TpeacTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIHMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJTUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIILHO BBIIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja0opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUN (0OCYXIeHHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO ONPEAENATh eI JesTeNbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATh NPEJIOKEHHBIN alropuT™M AEHCTBUH IpH
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



oOydarolmuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

OpeIMETHOW 00acTH «XUMUS», BUIBl JEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0A30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBass JOJs XUMHYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ S3HJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIIECTBA (IIPOLICHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHHAPHBIX COCIAWHEHHSX, CTEIECHBb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOopble UMeroTcsl B Tabnuue «lleproguueckast cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUUYECKHE 3JIE€MEHThI, HEOPraHUYECKHE BELIeCTBA, XUMUUECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TpPUMEpPaMH  MOJIEKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTU3AIMIO, KIACCU(DHUKAIINIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJEHWEe,  HM3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIM U MBICICHHBIN);

CJeloBaTh IMpaBUJiaM TIOJIb30BAHUSA XUMHUYECKOM TMOCYyAOH U  JIabOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHS, XMMHYECKas pPEeaKius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtaqu3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTuUMble M HEOOpaTHUMbIE pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOM peakIuu, TMPeAeTbHO JOMyCTUMAs
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIUHEHMSX, 3apsii HOHA MO XHUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OINHUCHIBATh M XapaKTepu3oBaTh TaOnuuHyw ¢opmy Ileprogndeckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHHS, KOTOpPhIE HMEIOTCS B TMEPHOAMYECKON Tabmiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesiax MajblX MEPUOAOB M TJIABHBIX MOJATPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX 2JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KUCIIOT, IEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opysoBaHuEM, a Takke MpaBujia oOpalleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHCTEeMAaTU3alMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
DJIeKTPOHHbIE
No
® Tema ypoka unposrIe
n/n oOpa3oBaTe/ibHbIE
Becero  Ki/p I/p
pecypchl
IIpeamer xumuu. Poiab XxuMuu B bubmmorexa LIOK
1 bl ' 1 https://m.edsoo.ru/ff0d21
’KM3HM YesloBeKa. Tela u BelecTna 0c
[TonsTHE 0 METOIaX TTO3HAHUS B bubnmorexa LIOK
2 A 1 https://m.edsoo.ru/ff0d22
XUMUHU
7e
HpGaKaneCKZs[ pabota No 1 <<F{paBHna BuGmorexa LIOK
a0O0THI B JTaOOPATOPUU U TIPUEMBI
3 pano Opatop pe 1 https://m.edsoo.ru/ff0d23
oOpariieHus ¢ 1a0opaTOPHBIM dc
000pyIOBaHUEM =
UwucTteie BemecTBa u cmecu. Criocod bubmioreka
HCTBIE B TBa 1 cMecH. Cn bl
4 teersar 1 1{OKhttps://m.edsoo.ru/ff
pas3JeneHus cMecei 0d26ca
[IpakTnueckas padora Ne 2 bubnnorexka HOK
5 «Paznenenue cMeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH MTOBAPEHHOM COJIN)» c8
bu6nuoreka [IOK
6 ATOMBI U MOJICKYJIBI 1 https://m.edsoo.ru/ff0d2a
6¢C
7 XuMHUYeCcKUe dJIEMEHTBI. 3HAKH 1 Bbubnuoreka [IOK

JlesATeIbHOCTH
YUHTEJIA C Y4eTOM
pabdoueit
NMporpaMMblI
BOCIIMTAHMS

YcTaHaBnMBaTh
JIOBEPUTEIbHbBIE
OTHOUICHHS MEKITY
YUHUTEIIEM U
00yJaronmMucs,
CIOCOOCTBYIOILIUX
MO3UTUBHOMY
BOCTIPUSATHIO
yyanmmcst
TpeboBaHuit U
pOChO yuuTens

Kanennaps codbiThii

Jlenp 3nanuit
01.09.2023

Jlenb pabOTHUKOB
He(TsIHOM U ra30BOH
MPOMBIIIIICHHOCTH
03.09.2023
MexnyHapoaHbIi
JIEHb TPAMOTHOCTHU
08.09.23
BcemupHsblii 1eHb
kpacotsl 09.09.23
Jlens paboTHHKA
aTOMHOM
MPOMBILIIEHHOCTH
29.09.23
Mex1yHapOaHbIi
nenb Bpada 02.10.23
MexnyHapoaHbIi
JIEHb YIUTEIIS
05.10.23

Jlenb paboTHHKA
CEIIbCKOI'0 XO035MCTBa
U TiepepadaThIBaromen
MPOMBILIIEHHOCTH



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2b

€8

bubmnoreka LIOK

XUMUYECKUE YPABHEHUS

8 [TpocTeie U CIIOKHBIE BEIISCTBA https://m.edsoo.ru/ff0d2a
6C
bu6nmoreka [IOK
9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. bubnuorexa
10 Xumuyeckas popmyia. BareHTHOCTh https://m.edsoo.ru/ff0d2e
aTOMOB XMUMHUYECKUX JIEMEHTOB ae
OTtHocCuTENbHAS aTOMHAs Macca. bubnuoreia LIOK
11 https://m.edsoo.ru/ff0d32
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca 3c
MaccoBas 10151 XUMHAYECKOTO bubnuoreia LOK
12 https://m.edsoo.ru/ff0d35
3JIEeMEHTa B COCIMHEHUH 0c
KomnuectBo BemecTBa. Moub. Bubmiorexa LIOK
13 https://m.edsoo.ru/ff0d52
MousipHas macca
30
Pu3znuecKrue 1 XUMUUECKHUE SIBJICHUSI. Bubmorexa LIOK
14 https://m.edsoo.ru/ff0d37
XumMuueckasl peakiust fa
[Ipu3Haku U ycnoBusi MPOTEKaAHUS Bubmorexa LIOK
15 p Y . p https://m.edsoo.ru/ff0d3a
XUMHUYECKUX PEaKIUi 16
16 3aKOH COXpPaHEHHS MacChl BEIIIECTB. bubmuorexa [JOK

https://m.edsoo.ru/ff0d3b

08.10.23
21.10.23 190 ner co
nus HoGenbs Anbdpen
bepuxapa (1833—
1896) — mBeackuit
WHXCHEP-XUMHUK.
Jlenb paboTHHKA
aBTOMOOMJIBHOTO U
TOPOJICKOTO
MACCAKUPCKOTO
Tpancnopta 29.10.23
Jenb obpazoBanus
IOHECKO 04.11.23
JleHb HapOTHOTO
eIMHCTBA

12.11.23

MexayHapoaHbIi
JIeHb, TOCBATIEHHBIN
TEPIIUMOCTH

TOJIEPAaHTHOCTHU

16.11.23
Mex1yHapoaHbIi
JIEHb OTKaz3a OT
KypeHUus
BcemupHsblii 1eHb
pebEnka

20.11.23

[eHp cnoBapeii u
SHIMKJIIONE UM
22.11.23
BcemupHsblii 1eHb
nHpopmarun
26.11.23



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

88

Brrancnenus KOJIM4YECTBA, MacCChbl

bu6nmmoreka [IOK

17 BEILIECTBA 110 YPaBHCHUSM https://m.edsoo.ru/ff0d57
XUMHAYECKUX PeaKIii 08
Kiaccudukanms XumMuaeckux bu6nmmoreka [IOK

18 peakiuii (CoeIUHEHHS, PA3IOKCHHS, https://m.edsoo.ru/ff0d3f
3aMEIICHHs, OOMEHA) 34
M. B. JIoOMOHOCOB — y4€HBbIi- bubnumoreka [JOK

19 sHimknoneauct. O0o0IEeHne U https://m.edsoo.ru/ff0d40
CUCTEeMAaTH3aIusl 3HAaHUH c4

20 Kontponbnas padota Nel o teme ];;tls;l:jj:.e;jic])lo(.)rf/f‘fo 442
«BermecTBa 1 XUMUYECKUE PEAKITHI 90
Boznyx — cmecsk razos. Cocras bubmuotexa [JOK

21 Bo3ayxa. Kucnopom — 3ieMeHT u https://m.edsoo.ru/ff0d44
npoctoe BemecTBo. O30H 8e
du3znueckne U XuMHUYECKHE CBOMCTBA bu6nuoreka [IOK

22 KHUCJI0poa (pPeaKIui OKUCIICHHS, https://m.edsoo.ru/ff0d46
ropenue). [lonsTue 06 okcumax 14
CriocoOsI MONTy4eHUs: KUCTIOpOo/ia B bubnmoreka [JOK

23 71a00paTOPUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d49
[Tpumenenue kucmopoa 7a
TemoBoit a3 pexT xumuueckon Bumorexa LIOK

24 PEAIIHH, TOHATHE O https://m.edsoo.ru/ff0d47
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 90
U DHIOTEPMUYECKUX PEAKITUIX -

o5 TormmmBo (HeTh, yroas U MeTaH). bubmuorexa [JOK

3arpsi3HEHHE BO3lyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c

Jlen» Matepu B
Poccum 26.11.23
BceMupHblii 1eHb
60ps06I co CITH [Jom
01.12.23
MexnyHapoaHbIi
JIeHb TOOpPOBOJIBIICB
BO MM
SKOHOMHMYECKOI'0O U
COLIMAJILHOTO
pa3Butus /{eHb
Bosiontépa 05.12.23
MexnyHapoaHbIi
neHs KkuHo 28.12.23
8.02.24 190 net co
nHs poxaenus .M.
Menaeneena,
Y4EHOTO-
SHITUKIONIEINCTA.
300 net co gusg
OCHOBaHHS
Poccuiickoit
AkazemMuu Hayk.
MexnyHapoaHbIi
JIEHb TApEHUs] KHUT
14.02.24

JleHb 3alUTHUKA

OrteuectBa 23.02.24

07.04. BcemupHbIi
JIEHb 37I0POBBS
BcemupHsblii 1eHb
aBHAIIMU U



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MPEAOTBPAILLECHUS

4a

[IpakTrueckas padota Ne 3 o Teme

bu6nmmoreka [IOK

26 «[TomyueHue u cobupaHue KUCI0poa, https://m.edsoo.ru/ff0d4a
M3Yy4YEHUE €ro CBOMCTBY e2
Bogopon — snemeHT u mpocTtoe Bubmorexa LIOK
27 https://m.edsoo.ru/ff0d4d
BenlecTBo. HaxoxaeHnue B mpupoe 40
duznyeckue U XMMHUYECKHUE CBOICTBA bubmmorexa LIOK
28 https://m.edsoo.ru/ff0d4d
Bogopona. [Ipumenenue Bogopoaa 40
bu6mmoteka [IOK
29 [ToHsITHE O KUCITOTAX U COJISIX https://m.edsoo.ru/ff0d50
d2
Crioco6bl TToTy4eHHsI BOAOPO/Ia B bubnuoreia LOK
30 https://m.edsoo.ru/ff0d4d
naboparopuu
do
ITpakTryeckas padora Ne 4 o Teme bubnuoreka [JOK
31 «[Tomydenue u coOupanue BOAOpoOIa, https://m.edsoo.ru/ff0d4f
U3Y4YE€HHE €r0 CBOMCTBY 42
MossipHblii 00BEM ra30B. 3aKOH bubmorexa LIOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Broraucnenns o0pEMa, KoMdecTBa bu6mmoteka [IOK
33 BEIIIeCTBA ra3a Mo ero M3BECTHOMY https://m.edsoo.ru/ff0d55
KOJINYECTBY BELIECTBA MIIK 00BEMY a0
Boraucienns 006EMOB Ta30B 110 bu6mmoteka [IOK
34 YPaBHEHHIO PEaKIMK Ha OCHOBE https://m.edsoo.ru/ff0d57

3aK0HA 00BHEMHEIX OTHOIIIEHUI Ira30B

08

KOCMOHABTHKHU
12.04.24

22.04.24 BcemupHbIii
JICHb 3eMITH

26.04.24

28.04.24 BcemupHblit
JIEHb OXpaHbI TPpyAa.
JleHb XUMHUYECKOU
0€301acHOCTH

09.05.24 llenn
[Tobens
12.05.24 BcemupHblii
JICHb METUIINHCKHUX
cectep
JleHb 3K0I0ru4ecKoro
oOpazoBanus 12.05.24
MexnyHapoaHbIi
neHb cembr 15.05.24
Jenb
(bapMarieBTHYECKOTro
pabotHuka B Poccun
19.05.24

JleHb XxMMuKa B

Poccun 26.05.24



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

dusznueckre 1 XUMUYECKHE CBOMCTBA

bubmnoreka LIOK

35 https://m.edsoo.ru/ff0d58
BOJIbI
1a
CocraB ocHoBanwii. [TonsTre 06 bubnuoreia LOK
36 ’ https://m.edsoo.ru/ff0d59
WHAKATOpaxX
e2
B .
Hacutrtnise n nesacwease biorera LIOK
37 B 0 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBas 1071 BelllecTBa B 40
pacTBope -
IT 6ota Ne 5
Tpuroronsere pactaopon e bimorera LIOK
38 P . P Up . https://m.edsoo.ru/ff0d5e
onpeneaéHHON MacCOBOM J0JIen ba
PacTBOPEHHOTO BEIIECTBA -
KonTponbnas padota No2 mo teme Bubmiorexa LIOK
39 P P _ https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
Oxcupl: cocTaB, KiIaccuUKaIs bubmmorexa LIOK
40 AR ’ H https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tonyuyenue u XMUMHUYECKHE CBOMCTBA bubnnorexka HOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edso0.ru/ff0d66
OKCHJIOB 4e
OcHoBaHusI: cOCTaB, Ki1accuUKaIms Bubmiorexa LIOK
42 ' ’ e, https://m.edsoo.ru/ff0d67
HOMEHKJIaTypa
ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmmoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

ca

Kucnotsl: coctas, knaccudukanus,

bu6nmmoreka [IOK

44 https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa
e2
[TonydyeHue u XuMHUECKHE CBOMCTBA bubnmorexa LIOK
45 i https://m.edsoo.ru/ffOdfe
KHCIIOT
e2
Conu (cpenHue): HOMEHKIATYpA, bubnmnoreka [JOK
46 CIIOCOOBI MOTYUEHHSI, XHMHUYCCKHE https://m.edsoo.ru/00ad9
CBOMCTBa 474
IT 6ota Ne 6. P
CTEpINCHTaLAX 53161 10 Teve bimorera LIOK
47 P 8 https://m.edso0.ru/00ad9
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX b7c
COEIUHEHUIN» —
I'enernueckas cBsI3b MEKy KilacCaMmu bubnuoreia LOK
48 o N https://m.edso0.ru/00ad9
HEOPTraHUYECKUX COCTMHEHHI
as0
O06o06meHre 1 cucTeMaTHu3a bubmuorexa LIOK
HUE ¥ CHCTEMaTH3aIlUs
49 IEI " https://m.edso0.ru/00ad9
3HAHUI
cb2
KonrtponsHast pabora Ne3 o reme bubnuoreka [IOK
50 "OCHOBHBIE KJIacChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9
coeauHeHmin" ela
IlepBble MOMBITKYU KJIaCCH(PHUKAIIUN bubmuoreka [IOK
51 XUMHUYECKUX dNIeMeHTOB. [loHsTHE 0 https://m.edso00.ru/00ad9f
IPYIIax CXOJHBIX HJIEMEHTOB fa
59 [Tepuonuueckuii 3aKOH U bu6nmmoreka [IOK

HepnozmquKaﬂ CHUCTEMA XUMHYCCKHX

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



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

anemenToB /1. 1. Menaeneena

52¢

bu6nmmoreka [IOK

53 [Tepuroapl, TPYyMIIbL, TOATPYIIIIEI https://m.edsoo.ru/00ada
52¢
Ctpoenue atoMoB. CocTaB aTOMHEBIX bubmorexa HOK
54 P ' https://m.edsoo.ru/00ada
saep. M3oTonbl
342
CtpoeHue 31eKTPOHHBIX 000JI04eK bubnmnoreka [JOK
55 aTOMOB 3JIeMeHTOB [leproauueckoii https://m.edsoo.ru/00ada
cuctemsl . 1. Menaeneera 6bc
X
o
56 . https://m.edsoo.ru/00ada
Ilepuonnueckou cucreme /1. U. 824
Menpeneena -
3 I1
s ———
57 AP s . pu Y https://m.edsoo.ru/00ada
N. MenaeneeB — y4€Hblid, e1aror 1 96e
rpaxaaHuH -
DIIEKTPOOTPUIIATEIILHOCTH aTOMOB bubmmorexa LOK
58 TpooTpa https://m.edsoo.ru/00adaa
XUMHYECKHAX DIIEMEHTOB bs
bubnuoreka [IOK
59 Honnasg xumMuueckas cBI3b https://m.edsoo.ru/00adac
34
KoBaneHTHas nonspHast XUMHUYECKast bubmorexa HOK
60 p https://m.edsoo.ru/00adaa
CBS3b
b8
61 KoBasienTHast HenomnsipHas bubmmorexa [JOK



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

XUMHNYECCKas CBA3b

https://m.edsoo.ru/00adaa
b9

bubmnoreka LIOK

62 CrerneHb OKHCICHHUS 1 https://m.edsoo.ru/00adae
28
OKHCIIUTEIbHO-BOCCTAHOBUTCIIHLHBIE bubmmorexa LHOK
63 peaun 1 https://m.edsoo.ru/00adb
076
bubmuorexa [JOK
64 OKHCIIUTEN U BOCCTAHOBUTEIIH 1 https://m.edso00.ru/00adb
076
Kontponbnas padota Ne4 o teme bubnuorexa [JOK
65 «Ctpoenue atoMa. XUMUYECKast 1 https://m.edsoo.ru/00adb
CBSI3bY 486
. bubnnorexka HOK
66 Pesepeibiit ypoi. 0606111%“6 . 1 https://m.edsoo.ru/00adb
CUCTEMaTHU3aIlUs 3HAHHH
33c
PesepBubIil ypok. O600111eHIE U Bubmiorexa LIOK
67 . 1 https://m.edsoo.ru/00ad9
CUCTEMaTHU3aIUs 3HAHHUH
ch2
PesepBHelit ypok. O6001IeHNE 1 Bubmorexa LIOK
68 . 1 https://m.edsoo.ru/ff0d61
CUCTEMaTH3aIUs 3HAHUH o6
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE NN (pPOoBbIE

Monyab «IIKOJBHBIH YPOK»

Ne
. Tema ypoka oOpasoBaTebHbIE JleSITeAbHOCTD
Beero K/p Il/p pecypenl YUYHUTEJIS € y4eTOM 5
paGoueii mporpamMmeI Kanennapsn coObiTHii
BOCITUTAHUS
[Tepuoanueckuii 3aK0OH. bubnuorexa [HOK YcranaBnuBaTh Jenpb 3nanuit
1 [lepuomuueckas cucTeMa XUMHYECKUX 1 https://m.edsoo.ru/00adb59 = moBepuTeabHBIC 01.09.2023
snemenTos JI. . Menzeneepa e OTHOLIEHUS MEXKY Hlenp pa6UOTHHKOB 5
TeleM I HEPTSIHOHN U Ta30BOi
3aKOHOMEPHOCTH B U3MEHEHHUU bubanorexka HOK y4 HPOMBIIILIEHHOCTH
2 CBOMCTB XMMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b =~ ©Oy4arommumucs, 03.09.2023
MEPBBIX TPEX MEPUOIOB 6 CIOCOOCTBYHONIHX Mex1yHapoIHbIH
bubmmnoreka LIOK IIO3UTHBHOMY JICHb TPAMOTHOCTH
Krnaccudukanus u HoMeHKIaTypa
3 uran P 1 https://m.edsoo.ru/00adb7e =~ BOCTPHATHIO 08.09.23 .
HEOPraHUYECKUX BEIIECTB ) yaaImMCst BcemupHBlii 1eHb
= TpeGoBanmii u pock6 | <PACOTHI 09.09.23
Bubl XuMu4ecKkoi CBSI3M U TUTIBI bubmorexa LIOK UTEJIS Jlens paborruia
4 . 1 https:/m.edsoo.ru/00adbac ¥ aTOMHOI
KPHCTAJUIMYECKUX PEHIETOK 5 [POMBIIIIIEHHOCTH
- 29.09.23
KonTponbnas padora Nel mo teme .
. MexnyHapoaHbIi
5 «IToBTOpeHue u yriybiaeHne 3HaHUH 1 1 JICHb TTOXKMIBIX JOIEH
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca 1.10.23
K o bubnmnoreka [JOK Mex ryHapoubiit
accu(UKAIUST XUMUYIECKUX
6 N 1 https://m.eds00.ru/00adbch Aens Bpata 02.10.23
peaKIuii Mo pa3aIHYHBIM MPU3HAKAM 0 MexmyHapoTHBII
— JEHb YUUTEIS
IlonsTHE O CKOPOCTH XMMHUYECKON bu6bmorexa LIOK 05.10.23
7 peakiun. [ToHATHE O TOMOTCHHBIX U 1 https://m.edsoo.ru/00adbhe9 JleHb paboTHHKA

IFeTECPOrcHHBIX pCAKIUAX

a

CEJILCKOTO XO35IMCTBA



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

IlonsaTHe 0 XUMHUYECKOM paBHOBCCHUMU.
CDaKTOpI)I, BJIMAIOIIUE HA CKOPOCTH

bubmnoreka LIOK

8 . https://m.edsoo.ru/00adc28
XUMHUYECKON PEaKIIUU 1 TTOJIOKEHUE c
XUMHUYECKOTO PAaBHOBECHS
OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIC bubmnorexa LOK
9 https://m.edsoo.ru/00adcad
peakuuu
€
Teopus PNEKTPOIUTUYECKOIN bubnuorexa [JOK
10 nuccoruanui. CHIIBHEIE U c1a0ble https://m.edso0.ru/00adcd6
AIEKTPOJIUTHI 8
bubmuorexa [JOK
11 HoHHbIe ypaBHEHUS peakinit https://m.edsoo.ru/00add44
8
XHWMHUYECKHE CBOMCTBA KUCIIOT U bu6nuoreka [IOK
12 OCHOBAHHUU B CBETE MPEJICTABICHUN 00 https://m.edsoo.ru/00add5d
ANEKTPOIIUTUYECKOM TUCCOIIUAIIUU 8
XHWMUYECKHE CBOMCTBA COJICH B CBETE bubmmoteka [IOK
13 MpeCTaBICHUN 00 https://m.edsoo.ru/00add8b
ANEKTPOIIUTUIECKON TUCCOIIUAIIUU 2
bubmmoteka [IOK
14 [MousiTHe 0 TUApONN3e coeit https://m.edsoo.ru/00add9d
4
O06o001meHre 1 CHCTEMaTH3aIIHS bubmiorexa LIOK
15 . https://m.edsoo.ru/00addd1
3HAHUI 2
16 [TpakTuyeckas padora Ne 1. «Pemenune E;IS:I;I/?rTle;jaS(]j)OI‘IS/O Oaddbf

OKCIICPUMCHTAJIBHBIX 3a/1a49»

a

u niepepabaThiBaroIIen
MPOMBILIIEHHOCTH
08.10.23
BcemupHsblii 1eHb
noutsl 09.10.23
21.10.23 190 net co
nus HoGenbs Anbdpen
bepuxapa (1833—
1896) — mBeackuit
HWH)KEHEP-XUMHK.
Jlenb paboTHHKA
aBTOMOOWMJIBHOTO U
TOpPOJICKOTO
MacCaXXUPCKOTO
Tpancnopta 29.10.23
Jenb obpazoBaHus
FOHECKO 04.11.23
JleHb HapOTHOTO
€MHCTBA
12.11.23
MexayHapoaHbIi
JIeHb, TTOCBAMIEHHBIN
TEPIUMOCTH
TOJICPAHTHOCTH
16.11.23
MexnyHapoaHbIi
JIEHb OTKa3a OT
KypeHus
JleHb pakeTHBIX BOWCK
U apTHILIEPUH
19.11.23
BceMupHblii 1eHb



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KontponsHas pabora Ne2 o reme

bubmnoreka LIOK

17 «DIEKTPOIUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/00addec
XUMUYECKHE peakllii B PACTBOPAX» 0
OO01mas XxapaKTepuCTHKA TaJIOTCHOB. bubnuorexa HOK

18 XUMHYECKHE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe
XJ0pa 2
XnopoBogopoa. CossiHast KUCIIOTA, bu6nuoreka [IOK

19 XUMHUYECKHE CBOWCTBA, MTOJTyUCHHE, https://m.edsoo0.ru/00adel10
MIPUMCHCHUE 4
[TpakTuueckas pabora Ne 2 o Teme bubnmnoreka [HOK

20 «[ToydeHue CONSIHOM KUCIIOTHI, https://m.edsoo.ru/00ade34
U3y4YeHHE e€ CBOMCTBY 8
Brrunciienus 1o ypaBHEHUSIM bubnmoreka [JOK

21 XUMHAYECKHX PEaKIUi, €CIIU OJIMH U3 https://m.edsoo0.ru/00ade48
peareHToB J1aH B U30BITKE 8
OO6m1ast xapaKTepUCTHUKA DJIEMEHTOB bubnuoreia LOK

22 https://m.edsoo.ru/00ade64
VIA-rpyniibt .
AnIoTpOomHBIE MOAU(DUKAITUU CEPHI. bubmuotexa [JOK

23 HaxoxneHue cepbl 1 € COeIMHeHUH B https://m.edsoo.ru/00ade64
npupoje. XMMUYECKHE CBOWCTBA CEPhI a
CepoBogopo, cTpoeHue, Gpu3nieckue Bubmorexa LIOK

24 ’ _ ’ https://m.edsoo.ru/00ade80
Y XHMHYECKHE CBOMCTBA p
Oxkcunpl cepbl. CepHasi KMCIIOTA, bubnmnoreka [JOK

25 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBRA, https://m.edsoo.ru/00adea?
MIPUMEHEHUE 8

26 XUMHYECKHUE PEaAKIUH, JICKAITUE B bubnmmoreka [IOK

pebEnka

20.11.23
BceMupHblii 1eHb
teneBujenus 21.11.23
Jlenb cioBapeit u
SHUMKIIONIEIUNA
22.11.23
BcemupHsblii 1eHb
uHpopmaruu
26.11.23

Jlens Matepu B
Poccun 26.11.23
BceMupHblii IeHb
60ps06I co CITH Jom
01.12.23
MexnyHapoaHbIi
JIEHb JIIOJIEU ¢
OTpaHUYCHHBIMHU
buznueckuMu
BO3MOXKHOCTSIMU
3.12.23
MexnyHapoaHbIi
JIeHb T00POBOIIBIIEB
BO UMS
SKOHOMHUYECKOTO U
COIMAIBHOTO
pasButus JleHb
BoJioHTEpa 05.12.23
MexnyHapoaHbIi
JIeHb TIPaB YeJIOBEKa
10.12.23

Henb Koncturyuumn
Pocculickoi



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

OCHOBE TIPOMBIIIUICHHOTO criocoba
MOJTYYCHUST CEPHOU KUCIIOTHI.
XHUMHYECKOE 3arpsi3sHEHUE

OKpY KaloIen Cpeibl COSTMHEHUSIMU
cepol

BrlunciieHre MaccoBOil JOJIM BBIXOa

https://m.edsoo.ru/00adec8
a

bubmnoreka LIOK

27 https://m.edsoo.ru/00adec8
NPOJyKTa PeaKIuu .
OOm1ast XxapaKTEPUCTHKA SJIEMEHTOB
VAIfIrpynnII),I. A3Iz)T pacrpoCTpaHEeHHE bubmorexa LIOK

28 ’ https://m.edsoo.ru/00adeea
B Ipupoze, GU3NIecKue u 5
XMMHYECKHE CBOMCTBA
AMMUaK, ero Gu3nIecKue u bubnnorexka HOK

29 XMUMHAYECKHE CBOWCTBA, MOJyUCHHE U https://m.edsoo.ru/00adf00
IpUMEHEHHE 4
ITpakTryeckas padora Ne 3 o Teme bubnuoreka [JOK

30 «[TomydyeHnne amMmmuaxa, U3y4eHue ero https://m.edso0.ru/00adf18
CBOWCTBY 0
A3oTHas KUC0Ta, e€ pusnueckue u bubmmorexa LIOK

31 D https://m.edsoo.ru/00adf30
XHUMUYECKHE CBOWCTBA 5
Hcnonp30BaHne HATPATOB U COJEH
aMMOHHUS B Ka4€CTBE MUHEPAJIbHBIX bubmmoreka [IOK

32 ynoOpeHuit. XuMHU4ecKoe 3arps3HeHne https://m.edsoo.ru/00adf51
OKpY>KaroIel cpesibl CoeIMHEHUSIMU 8
azora
docdop. Oxcun pochopa (V) u bubmmorexa [JOK

33 dochopHas kucnora, GU3HUECKUE U https://m.edsoo.ru/00adf68

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHHUC

a

Oenepanuu 12.12.23
MexnyHapoaHbIi
IOeHb KnHO 28.12.23
HoBoroaauii
npazanuk 1.01.24
Mex1yHapoaHbIit
JICHb
«cmacu6o»11.01.23

14.01.24 Crapsiit
HoBgrii Tog
19.01.24 Kpemienue
I'ocriomue unu CBsToe
borossnenue
23.01.24 Jlenn
PYYHOTO IUChMA
Jlenp novepka
25.01.24 Jlenn
POCCHIICKOTO
CTYyJIEHYECTBA
TaTeaHuH 1EHD
29.01.24
Mex1yHapoaHbIi
JIeHb MOOHIN3AIINU
MIPOTHB AAEPHOU
BOMHEBI
MexnyHapoaHbIi
JICHb

ropenmpa 31.01.24
8.02.24 190 net co
nHs poxaenus .M.
Menneneena,
YU4EHOTO-
SHITUKJIONIE/NCTA.
300 net co mHA



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

Hcnonb3oBanue GpocaToB B KauecTBe
MHHEPAJIbHBIX yI00PCHUIA.

bubmnoreka LIOK

34 . https://m.edsoo.ru/00adfc2
3arpsi3HEHUE TPUPOTHON CPEIbI 0
dbocharamu -
Yraepon, pacipocTpaHEHHE B bubnuorexa HOK
35 npupoe, Gu3nvIecKue u XUMHICCKUE https://m.edsoo.ru/00adfd9
CBOMCTBa C
Oxcuppl yrnepozIUa, uX (pu3HYecKue u BuGmorexa LIOK
36 RUMITTICCITHC CBOHETBa. https://m.edsoo.ru/00adfeb
DKoJ0ru4eckue npooIemsl, o
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (1V) =
bubmuorexa [JOK
37 YrosibHas KUCIIOTA U €€ CONn https://m.edso00.ru/00ae006
c
[TpakTrueckas padota Ne 4 o Teme
”l'lionyquI/Ie yrIJ)IeKI/ICJ'IOFO rasa. bubmorexa LIOK
38 https://m.edsoo.ru/00ae027
KauecTtBenHas peakuus Ha kKapOoHaT- o
noH" -
ITepBoHayanbHBIE TOHATHS 00 bubnuoreka [JOK
39 OpPraHMYECKUX BEIIECTBAX KakK O https://m.edsoo.ru/00ae054
COCIMHEHUSX yIiIepo/ia e
bu6mmoteka [IOK
40 Kpemuuii u ero coennHeHus https://m.edsoo.ru/00ae080
a
[Tpaktrueckas padota Ne 5. Pemenue BuGmorexa LIOK
41 OKCTICPHMEHTAILHBIX 38185 1O TeME https://m.edso0.ru/00ae0bf

«Baxuelnime HeMeTayuIbl U UX
COETUHEHUI»

2

OCHOBaHHUS
Poccuiickoit
AxaneMuu HayK.
MexnyHapoaHbIi
JICHb JTapEHUsI KHUT

14.02.24

JleHb 3alUTHHKA

OreuectBa 23.02.24
MexnyHapoaHbIi
JKEHCKHI
nens 08.03.24
09.03.24 90 net co
JTHS POKJICHUS
COBETCKOTI'O JIETYHKA-
kocMoHaBTa HOpus
AnekceeBuua
lNarapuna
Jlenb no6pbIx
nmen 15.03.24
20.03.24MexnyHapon
HEIA JIEHL CUACTES
07.04.24/1eub
BECEHHETO
PaBHOJEHCTBUSA
BcemupHslii 1eHb
310pPOBbS
BcemupHslii 1eHb
aBUAIlH U
KOCMOHAaBTHKH
12.04.24
22.04.24 BceMupHbIit
JIeHb 3eMIIH

26.04.24



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://opac.nbrkomi.ru/cgiopac/opacg/opac.exe?arg0=NBRK&arg1=NBRKOMI&_searchstr=/opacg/freesearch.html?iddb=%26value=AU%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(1934-1968)%27%20OR%20%27%D0%93%D0%90%D0%93%D0%90%D0%A0%D0%98%D0%9D%20%D0%AE.%20%D0%90.%20(%D0%9A%D0%9E%D0%A1%D0%9C%D0%9E%D0%9D%D0%90%D0%92%D0%A2)%27&TypeAccess=PayAccess
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KonrtponsHas pabora Ne3 o teme

bubmnoreka LIOK

42 «BaxkHeiinmne HeMETaIbl U UX https://m.edsoo.ru/00ae0el
COCIUHEHUS» 8
OO01mmas xapakTepruCcTHKa XUMUIECKIX
3JIEMEHTOB — METAJUIOB.
Meraunueckas CBsi3b U bubmnorexa LOK
43 https://m.edso00.ru/00ae103
MeTaJlJIN4ecKasi KpucTaindeckas o
pemérka. Gu3nyeckue CBOMCTBA B
METaJIJIOB
XUMHYECKHE CBONCTBA METAJLIOB. bubnuorexa [JOK
44 DIEKTPOXUMHUECKUI PsijT https://m.edsoo.ru/00ael15
HaMpPsHKEHUH METalIOB 6
OOu1re criocoObl MOTyYSHHS
MetasuioB. CrutaBel. BerauciaeHus mo bubmuotexa [JOK
45 YpaBHEHHSIM XUMHUYCCKHX PEaKIni, https://m.edsoo.ru/00ael15
€CJIM OJIUH U3 PEareHTOB COJCPKUT 6
pUMecH
bubmmoreka [IOK
46 [ToHsITHE O KOPPO3UHU METAILIIOB https://m.edsoo.ru/00ael27
8
bubnuoreka [IOK
47 [1enouHbIE METAILTBI https://m.edsoo.ru/00ael4b
2
Oxcuabl U TUIPOKCUIBI HATPUS U bubmiorexa LIOK
48 https://m.edsoo.ru/00ael4b
Kanus 2
bubnmmoreka [IOK
49 WlenoutioseMeIbHble MeTATET — https://m.edsoo.ru/00ael5e

KaJblIMA U Maroui

8

Mex1yHapoaHbIit
JICHb TIAMSITH JKEPTB
paanaluoOHHBIX
aBapuii u karacTpod
27.04.24
MexnyHapoaHbIi
JIeHb BETEPUHAPHOTO
Bpaua

28.04.24 BcemupHblii
JIeHb OXpPaHbl TpyJa.
JleHb XUMUYECKOU
0e30macHOCTH
01.05.24 [lens BecHbl
u Tpyna

03.05.24 BcemupHblii
nenb CorHia
05.05.24
IIpaBocnasHas [lacxa.
Bockpecenue
XpHucToBO
MexayHapoaHbIi
JIEHb aKylIepKu
09.05.24 Jlenb
IToGenpr

12.05.24 BcemupHslit
JIEHb METUIINHCKHUX
cectep

JleHb 3K0I0ru4ecKoro
obpazoBanus 12.05.24
MexnyHapoaHbIi
neHb cembr 15.05.24
Jlenn
(bapmMaleBTUYECKOTO
pabotHuka B Poccun



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://bibliopskov.ru/pskov-pasha.htm
https://bibliopskov.ru/pskov-pasha.htm
https://bibliopskov.ru/pskov-pasha.htm
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bu6nuoreka [JOK

50 Baxuelime coeqMHEHNS KATbLUS https://m.edsoo.ru/00ael5e
8
51 O06001IeHNEe U CUCTEMATU3 AL
3HAHUI
JKEcTKOCTh BOIBI U CIOCOOEI €€ bubmorexa [IOK
52 https://m.edso0.ru/00ae188
YCTpaHECHHS 6
[TpakTuueckas pabora Ne 6 o Teme bubnmnorexka [HOK
53 "YKEcTKOCTh BOJIBI U METOJBI €6 https://m.edsoo.ru/00aelae
ycTpaHeHHs" 8
bu6mmoteka [IOK
54 ATIOMUHHIN https://m.edsoo.ru/00aelc6
4
AmM@oTepHbIe CBOWCTBA OKCUAA U bubmiorexa LIOK
55 https://m.edsoo.ru/00aelc6
THJIPOKCH/IA 4
bu6nuoreka [IOK
56 XKeneszo https://m.edsoo.ru/00aeld8
6
Oxcubl, THIPOKCHIBI U COJTH JKeTe3a bubmiorexa LIOK
57 ’ https://m.edso00.ru/00ae35e
(1) u xene3a (1) 5
58 O06001IeHNe U CUCTEMATU3 A
3HAHUH
[IpakTuueckas padora Ne 7. Pemenue bubnnorexka HOK
59 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ae3de

«Baxuennme MeTayIbl U UX

8

19.05.24
JleHb XUMHKa B

Poccun 26.05.24



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

COCANHCHUA»

Brrancnenus no YpaBHCHUAM

XUMHNYCCKHUX peaKuHﬁ, €CJIM OAMUH U3

peareHToB J1aH B U30BITKE UITU

bubmnoreka LIOK

60 https://m.edsoo.ru/00ael75
COJECPKUT pUMecH. Brruncnenus 0
MacCOBOH JOJIH BBIXOJIA MPOIYKTA -
peakmuu

61 O06001IeHNE U CUCTEMATU3ALIHS
3HAHUU
KonTponbnas pabota Ne4 mo teme

62 «BakHeme MeTalIbl M UX
COCIUHCHHMS
BemectBa 1 MaTrepuansl B bubmmorexa LOK

63 . https://m.edso0.ru/00ae3f5
MMOBCETHEBHOM U3HH YEIOBEKa 0
XHUMHYECKOE 3arps3HEHNE bubmiorexa LIOK

64 . https://m.edsoo.ru/00ae427
OKpYKaroIen CpeIbl 0
Ponps xumuu B pemeHnn bubnuoreia LIOK

65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOOIeM 0
PesepBHelIit ypok. O6001IeHNE 1 Bubmorexa LIOK

66 N https://m.edsoo.ru/00ae0d0
cucreMarui3anus 3HaHUUu a
PesepBHelit ypok. O6001IeHNE U Bubmorexa LIOK

67 . https://m.edso0.ru/00adbh33
cucreMaTrul3anus 3HaHUuU c

68 PeseprubIil ypok. O600611IeHIE 1 bubmmorexa [JOK



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

CHUCTEMATHU3ALUA 3HAHUMN https://m.edsoo.ru/00ad9ch
2

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 4 !



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




