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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIe€OHOTO MpeaMeTa « XuMUsDY
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XxuMuu Ha€T MOPECTaBICHUE O IENIsAX, OOIIel cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpPEIEseT KOJUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEeNbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEJILHOM JIEATEIbHOCTH OOYyYarolerocs IO OCBOEHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aldd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMupOBaHUs KyJIbTYpPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CrocOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeaMeTa, KOTOpPbIM  SBISIETCS  MEJaroruvyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUSI O XUMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO TpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEaKInii, B HGOPMUPOBAHUM M PAa3BUTUHU MO3HABATEIHHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTb OOy4YeHUST HA CHUCTEMAaTHYECKOE IPUOOILIECHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON JIEATENLHOCTH, MO3HAHMS M CaMOIO3HAHHUSA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATH SIBICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSI LEHHOCTM XUMHUYECKUX 3HAHUM MJi BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS  OOILEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiis ¥ HAMPaBIECHHOCTH aTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelio), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjecTtBa. Du3nMueckue CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHX DIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BellecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHHUsI, 3aMEIECHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasiioxkeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBECHNUE OUYNCTKHU TTOBAPECHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

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

Bonopon — anemeHT m mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputellb. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUMCTKA NPUPOJHBIX BO/I.

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

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn MeraiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COACPKaHUs KUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOWMpaHUE, PACMO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PELICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KiIaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oronsl. Dnexkrponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsl pPaJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAsl)  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIIMYECKOU PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanys XuMA4eCKUX peakifii Mo pa3IunyHbIM MpU3HAKaM (110 YHCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIIMHA C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBbIC YypaBHEHUs1 peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJICIISIMA KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLEcCa JAUCCOLNUALNM KHCIOT, WIEIOYEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJyYeHHUE, NpUMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COeAMHEHHM B mpupoie. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHHWE BO3/AyXa, MHOYBbl U BojxoEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBannue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupose. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NYeCKre ¥ XMMHUYCCKHE CBONCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OejKax, yriieBoJgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOoB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpPEHUi, MOTyUEHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHHne MIEeT0YHbIX METAUIOB U HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaublius. BaxuHelmue coequHEHUs KalblUsi (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3aj1a4d M0 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUIeH cpeanl (MpeaenbHasl TO0MyCTUMAst
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMun B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XHUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOIrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYAILUSX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJieM M MyTell MX pelieHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUU M3 ATUX NMPeAMETOB (HOPMHUPOBATH IMPEACTABICHUE O I[ETOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSACHEHHUS OT/ACIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PacCyXJeHUs (MHAYKTHUBHBIC, JCTYKTUBHbBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJ DJIEMEHTa), XHMHYeckas (opMysia W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHi,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJis (hOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOWpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUs UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENBCKON JEATEIPHOCTH MUH(OPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopaTopHOi pabOThI O UCCIIEA0OBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIMWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU JEATEbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JCUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUJISI COCTaBJICHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBII 1 MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHCJIOpPOJa), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(ytakMyc, dheHondTaiend, METUIIOPAHK U JPYTHUE).

K xoHIiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUUN B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIMJIOBOMY 3P GhEKTy, MO0 U3MEHEHHUIO CTENEeHEW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYI) MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe TMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypcsbl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast
00JacTh
bu6mmoreka [IOK
€CTECTBO3HAHUSA U
1.1 5 2 https://m.edsoo.ru/7f4183

MPaKTUYECKOU 7c
JeATCIbHOCTH T
YyeIoBeKa
BemecTBa u bu6mmoreka [IOK
1.2 XHMHYECKHE 15 1 https://m.edso0.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznayx.
Kncn}(l)x o bubmuorexa [JOK
2.1 poA. 6 https://m.edso00.ru/7f4183
[Tonstre 00 7c
OKcHAax T
Bonopon.Ilonsitue bubnuoreka [IOK
2.2 0 KHCJIOTax U 8 1 https://m.edso00.ru/7f4183
COJIAX 7c
Bona. PacTBopbl. bubnuorexa [JOK
2.3 [TonsiTue 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHHUAX 7c
OCHOBHBIE KJIaCcChl bu6mmoreka [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro mo pazneny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHune aToMoB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ileproanueckuit
3aKOH U
3.1 7
Ilepuoauueckas

CHUCTEMA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c



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

XUMHUYECKHUX
anemenTtoB /l. U.
Menene-eBa.

Ctpoenue aToma

[TPOT'PAMME

XumMmuyeckas
CBSI3b. bubmuorexa [JOK
3.2 OKHCTUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuorexa [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
ic
bubmuorexa [JOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB I1O



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

9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HauMmeHoBaHue
(undposbie)
n/  pasiesioB M TeM Becer  KoHTpoJbH IpakTHyeck
oOpa3oBaTe/ibHbIE
I nporpaMMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3znes 1. BemecTBo 1 XUuMH4YeCcKHe peakuuu
IToBTOpEeHUE N
yriayoneHue bubmnoreka [JOK
1.1 3HAHUHA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pasaenoB Kypca 8 36
KJjacca
OCHOBHEBIE
3aKOHOMEPHOCTHU Bubmrorexa IIOK
1.2 p 4 https://m.edsoo.ru/7f41a6
XUMHYECKAX 36
peakuuii T
DNEKTPOIIUTUUECK
as TMCCOLMAIIHSL. bu6nmorexa LIOK
1.3 XuMHUYecKue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
O61mmas
XapaKTEePUCTHKA
S — bubnmorexa LIOK
2.1 4 1 https://m.edsoo.ru/7f41a6
sieMeHTOB VIIA- 36
IPYTIIBL. o
T"ajmorensl
O61mmas
XapaKTEePUCTHKA
- bubnmorexa LIOK
2.2 6 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpynnsl. Cepa n eé€ o
COEINHEHNS
O6mmas
XapaKTEPUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edsoo.ru/7f41a6

a51eMeHTOB VA-
rpynmnsl. A3oT,

dochop n ux

36



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

COCOUHCHUA

O61mas
XapaKTEPUCTHKA
XAUMUYCCKHUX bu6nmoreka [IOK
2.4 sieMenToB |VA- 8 https://m.edso0.ru/7f41a6
rpynnsl. Yriepoa 36
U KPEMHUU U UX
COEIUHEHHNS
Hroro mo pazaeny 25
Pasznea 3. Merajliibl M X COeTHHEHHUS
. bu6nunorexa LIOK
Oo6mue
3.1 HiHe croneTsa 4 https://m.eds00.ru/7f41a6
METAILIOB
36
Baxneiimme bubnunoreka LIOK
3.2 METAJUIBI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36
Wroro mo pazneny 20

Pasznen 4. Xumus u okpyxaomas cpeaa

BemecTBa u bubnunoreka LIOK
4.1 MaTrepuaibl B 3 https://m.edsoo.ru/7f41a6
KU3HH YEIIOBEKa 36
Wroro mo paszneny 3
bubnmorexa LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/
I

Tema ypoka

IIpenmet xumuu. Ponb
XUMUH B )KU3HU
yenoBeka. Tena u
BEIICCTBA
JlemoHcTpanus:
®du3nyecKue CBOMCTBa
o0pa3ios
HEOPTaHUYECKUX
BEII[ECTB — METAJIJIOB).
JlaboparopHas pabota
Ne 1 "HU3yuenue u
onurcanue GU3NUECKUX
CBOICTB 00pa3IoB
HEOPraHUYeCKUX
BeIecTB".

[TonsTHE 0 MeTOmAX
MMO3HAHHUS B XUMUHU.
JemoHcTpanus:
3HaKOMCTBO C
XUMHYECKOM MOCYI0H,
¢ TpaBUJIaMu pabOTHI B
naboparopuu

U TIpueMaMu
oOparteHus ¢
nabopaTopHBIM
o0opynoBaHUEM

IIpakTuueckas padbora
Ne 1 «lIpaBumna paboTs
B

naGoparopuu u
MPUEMBI 0OpaIIEHUS C
na0opaTopHBIM
o0opyoBaHUEM»

craproBas
KOHTpPOJIbHAs paboTa
YucTele BeleCTBa 1
CMECH.

KoangecTBo yacoB

Bcer
0

KonTposabH
ble padoThI

JlaTa

IpakTHyeck
He padoThl b

02.09

05.09

09.09

12.09

U3y4YeHHU

DJIeKTPOHHBIE
nupposbie
odpa3oBaTebHbIE

pecypchbl

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0d2
10c

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d2
27e

butmmoreka [IOK
https://m.edsoo.ru/ff0d2
3dc

butmmoreka [IOK
https://m.edsoo.ru/ff0d2
6ca



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

Crioco0sI paziencHus

cMecel
JeMmoHcTpanus:
CIIOCOOBI pa3JieIICHUs
cMecei
(¢punpTpoBaHueE,
BBIIIAPUBAHUE, bubnunoreka [JOK
S | nucTunnAnms, 16.09 https://m.edsoo.ru/ff0d2
xpomarorpadusi) 8c8
JlaGopaTopHsie
onbITh: M3yuenue
croco6oB
pasmeneHus cMeceit (¢
MOMOIIIBIO MarHUTa).
IIpakTudeckas padora
Ne 2 «Pas3nenenne
N Bbubanoreka [IOK
g | cMeceit (nanp nMepe 19.09 https://m.edsoo.ru/ff0d2a
OYHUCTKH TIOBAPEHHOM 6c
COJIN)»
ATOMBI 1 MOJICKYJIBI.
JlaboparopHnas pabora
Ne 2 "Cosznanue bubaunoreka [JOK
7 | MoJeneii MOJIeKYJT 23.09. https://m.edsoo.ru/ff0d2
(1mapocTepHeBbIX)." be8
Xumuieckne bubmmoreka [JOK
8 9JIEMEHTEL. 3HAKH 26.09 https://m.edsoo.ru/ff0d2a
(cuMBOJTBI) 6c
XUMHYECKHX butmmoreka [IOK
9 | snementon 30.09 https://m.edsoo.ru/ff0d2
d50
ATtoMHO- bubmmoreka [IOK
10 | monexynspHOe yueHHe 03.10 https://m.edsoo.ru/ff0d2e
ae
3aK0H MOCTOSTHCTBA
COCTaBa BEIIECTB.
Xumudaeckas popMya. bubamnoreka [HOK
11 BajieHTHOCTb aTOMOB 07.10 httDS://m.edSOO.rU/fdeg
XUMHUYECKUX 23c
3JIEMEHTOB.
OtHocurensHas Bu6moreka LIOK
12 | atomHas macca. 10.10 https://m.edsoo.ru/ff0d3

OTHOCUTENbHAS

50c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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

MOJICKYJIApHad Macca

13

14

15

Maccosas mois
XHMHYECKOTO
3JICMEHTA B
COCJTUHCHHH

KonnuaecTBo BemecTna.

Mousb. Monsipnas
Macca JlemoHcTpamuu:
OO0pa31ibl BEemEeCTB
KOJIMYECTBOM | MOJTB.

duzndeckue u
XUMHUYECKHE SBICHMUS.
XuMuueckasi peaxiusl.
HeMoHcTpauuu:
DU3NYECKUE SIBICHUS
(TuTaBiIeHME BOCKa,
TasHUe JIbJa,
pacTupaHue caxapa B
CTYIIKE,

KHUIIEHUE U
KOHJICHCAITUS BOBI).
XuMuueckue

SABJIEHUS (TOpEeHHE
CBEYH, IPOKAIMBAHHE
MEJIHOU NPOBOJIOKH,
B3aUMOJIEHCTBHE COBI
WJIM MeJIa ¢ COJITHOM
KHCIJIOTOM).
JlaboparopHas padora
Ne 3 "Habmronenue
(hmzmuecKux
(naBneHue BOCKa,
TasHUE JIbAa) U
XUMHAYECKHX (TOpeHHe
CBEYH, POKATHBAHNE
MEIHOW TPOBOJIOKH )
SIBIICHUM."

14.10

17.10

21.10

bubmmoreka [IOK
https://m.edsoo.ru/ff0d5
230

bubmmoreka [JOK
https://m.edsoo.ru/ff0d3
7fa

butmmoreka [IOK
https://m.edsoo.ru/ff0d3a

16

16

IIpu3Haku u ycnoBust
NPOTEKaHUS
XUMHAYECKHX
peaxuuit
JlemoHcTpanuu:
HaGmonenue

24.10

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d3
b88



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
https://m.edsoo.ru/ff0d3b88

MIPU3HAKOB
MPOTEKAHUS
XUMHYECKUX
peakiuii(pa3inoxeHue
caxapa,
B3aUMOJICHCTBHE
CEpHOM KUCJIOTHI C
XJIOpUAOM Oapws,
MOJTyYeHUE U
pas3ioxeHne
ruapokcua meau (1)
npu

HarpeBaHUH,
B3aUMOJICHCTBHE
Kenesa ¢

pacTBOPOM COJIH MeITU
(.

JlaboparopHras pabora
Ne 4 "Habmonenue u
OTIHCaHNe TPU3HAKOB
MPOTEKAHUS
XUMHYECKUX

peakLuil pa3HbIX
THIIOB."

17

18

19

3aKOH COXpaHEHUs
MacChl BEIIIECTB.
XUMHUYECKHUe
YpaBHEHHUSI.
JemoHcTpanuu:
OIIBITHI,
WUTIOCTPUPYIOIINE
3aKOH COXpaHEHUS
MaccChl

Breraucienns
KOJIMYECTBA, MAaCChI
BEIIIECTBA I10
YpaBHEHUSIM
XUMUYECKUX PeaKuit

Knaccudukarus
XUMUYECKHUX pPEeaKLUil
(coenuHeHwUs,
pasioKeHus,
3aMelieHus, 0OMeHa)

07.11

11.11

1411

bub6mmoreka [IOK
https://m.edsoo.ru/ff0d5
708

butmmoreka [IOK
https://m.edsoo.ru/ffOd3f
34

butmmoreka [IOK
https://m.edsoo.ru/ff0d4
Oc4



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

20

M. B. JlomoHOCOB —
YUEHBIH-
SHIMKJIOTICIUCT.
O6o0meHne u
CHCTEMaTH3aIUs
3HaHUI

18.11

bubmmoreka [JOK
https://m.edsoo.ru/ff0d4
290

21

KonrtponbHas padora
Nel o Teme
«BemectBa

1 XUMHYECKHeE
peaxum»

21.11

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4
48e

22

Boznyx — cmech
razoB. CocraB
BO3/yXa.

Kucnopon — snement
Y TIPOCTOE BEIIECTRBO.
O3o0H [lemoHcTpanus:
KauectBennoe
ornpezeneHue
coJlep)KaHus
KHCIIOpO/Ia B

BO3/yXe

25.11

bubnuorexa LIOK
https://m.edsoo.ru/ff0d4
614

23

24

dusnyeckue u
XUMHYECKHE CBOWCTBA
KHCIIoOpoa (peakiuu
OKHCJICHUS, TOPEHHE).
[Tonsitue 06 okcuaax
JlaboparopHas padora
No 5 O3nakomiieHue ¢
obpasmamMu OKCHIOB U
OTIMCAaHNE MX CBOWCTB.

CriocoObI momy4eHust
KHCJIOpOJIa B
naGoparopuu u
MPOMBIIIIIIEHHOCTH.
IIpumenenne
KHCIIOpoJa
JemoHcTpanus:
[Tonyuenwue,
coOupanue,
pacro3HaBaHue U
U3y4YeHHUE CBOMUCTB
KHCIIOpO/a.

28.11

02.12

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4
97a

butmmoreka [IOK
https://m.edsoo.ru/ff0d4
790



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

25

26

27

28

TemnoBoii a3 dexT
XHMHYECKOHN peakiiuni,
MIOHSITUE O
TEPMOXUMUYECKOM
YpaBHEHUH,

3K30- U
SHIOTEPMUIECKIX
peaxIusx.
JemoHcTpanuu:
Hab6mronenune
3aUMOJICHCTBUS
BEIIECTB C
KHCIIOPOJIOM U
YCIIOBHS
BO3HUKHOBEHHS U
MIPEKPAIICHIS TOPCHUS
(moxapa).

Tormmuso (He]TH,
YroJib U METaH).
3arpsi3HeHHe
BO3/yXa, CITIOCOOBI €T0
NpeOTBpPaIICHUS

IIpakTudeckas padora
No 3 mo Teme
«lTonyuenue u
coOupaHne KUCIopoa,
H3yYCHUE €ro
CBOMCTB»

Bonopon — snemeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue B
IpUpPOIE

1

05.12

09.12

12.12

16.12

butmuoreka [IOK
https://m.edsoo.ru/ff0d4c
4a

bubmuorexa LIOK
https://m.edsoo.ru/ff0d4a
e2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

butmmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

29

Dusnueckue u
XUMHUYECKHE CBOMCTBA
BOJIOpOAA.
IIpumenenne
BOJIOPOAA.
JemoHcTpanus:
Bsaumoneiicrsue
BOJIOpOAA C

okcuom meau (11).
JlaGoparopnast paborta
Ne

19.12

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d5
0d2



https://m.edsoo.ru/ff0d4c4a
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

[TonsTre o kucIOTAX U
cosix. JlaboparopHast

pabota Ne bubmmoreka [HOK
30 | BaumopeiicTBue 23.12 https://m.edsoo.ru/ff0d4
KHCJIOT C ddo
MeTaJIaMH
Crioco0BI TOy4YeHHS
BOJOpPOA B
nabopatopum.
JleMoHCTpaIus: bubmmoreka [IOK
31 | [Momyuenue, 26.12 https://m.edsoo.ru/ffOd4f
coOupanue u 42
pacro3HaBaHue
BOJIOpOA
IIpakTudeckas padora
Ne 4 o Teme
«Ilony4enue u bu6mmoreka [IOK
32 co6npaHHe BOZOPOAA, 09.01 https://m.edsoo.ru/ff0d5
H3yYeHHUE 42e
€r0o CBOMCTBY»
MounspHbIii 006EM
3ak bubmuorexa LIOK
33 | 13308, JaKoH 13.01  https://m.edsoo.ru/ffod5
ABorazpo. 5a0
Brrurcienust 00béMa,
KOJIMYECTBA BEIIECTBA
rasa 1o ero bubmmoreka [IOK
34 | m3BecTHOMY 16.01 https://m.edsoo.ru/ff0d5
KOJIMYECTBY BEIIECTBA 708
i 00BEMY
Breruncnenust 00EMOB
ra3oB M0 YPaBHECHHIO
butmmoreka [IOK
35 | PeaKiit Ha..OCHOBe 20.01 https://m.edsoo.ru/ff0d5
3aKOHA 00BEMHBIX 87a
OTHOIICHUH Ta30B o
dusznueckue u
XUMHUYECKHUE CBOUCTBA
BOJIbI bu6nmoreka IJOK
36 B3aumMmoneicTsue BOIbI 23.01 https://m.edsoo.ru/fdeS
¢ MeTaJutaMu (HaTpueM 9e2
1 KaJbIFeM)
37 | CocTaB OCHOBaHHIA. 27.01 bu6mmoreka IJOK



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
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

ITousitue 00
HHIAKATOPax

Bopna kak
PacTBOPUTEITb.
Hacrimennsie u
HEHACHIIIICHHBIE
pacTtBopbl. MaccoBast
JTOTISt

BEI[ECTBA B PaCTBOpE
JlemoHCcTpanuu:

https://m.edsoo.ru/ff0d5
b40

PacTBOpeHue BemecTB bubmmorexa LIOK
38 . 30.01 https://m.edsoo.ru/ff0d5e
C pa3Iu4HOMN ba
PacTBOPUMOCTEIO.
JlaboparopHas pabota
Hccnenopanue
OCOOCHHOCTEH
pacTBOpPEHUs BELIECTB
C pa3IM4HON
PacTBOPHUMOCTBIO
[TpakTuyeckas pabora
No 5 o Teme
«IIpurorosneHue
pacTBOPOB C Bubmmoreka [IOK
39 | onpenenéunoit 03.02 https://m.edsoo.ru/ff0d6
MacCcoBOM o€l 342
pacTBOPEHHOIO
BEIICCTBA»
KonTponbHas pabora
No2 1o Teme butmmoreka [IOK
40 | «Kucnopo. 06.02 https://m.edsoo.ru/ff0d6
Bonopoxn. Bona» 64e
OKCH/JIBI: COCTaB,
bubmmoreka [IOK
41 | Kraccubukarus, 10.02 https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
Tlonyuenue u
XUMHUYECKHUE CBOUCTBA
butmmoreka [IOK
42 | KMCTOTHBIX, OCHOBHBIX 13.02 https://m.edso0o.ru/ff0d6
1 aMm(pOTEPHBIX 7ca
OKCHJIOB
butmmoreka [IOK
43 | OcHoBanus: cocTas, 17.02 https://m.edsoo.ru/ff0d6

KJIaCCH(UKAIHS,

7ca



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
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

Ilonyuyenue u
XUMHYECKHE CBOIICTBA

bub6mmoreka [JOK

44 B 20.02 https://m.edsoo.ru/ffOdfe
OCHOBAHHII. e2
Kwucaotsl: cocras,
KJTACCU(UKAITHS,
HOMEHKJIaTypa
JleMoHCTpanys bubmmoreka [IOK
45 | HccnenoBanue 24.02 https://m.edsoo.ru/ffOdfe
PacTBOPOB KHCJIOT U e2
[IeJI0YeN C IIOMOIIBIO
WHIMKaTOPOB
Ilonyuyenue u BuG LOK
. HOJIMOTEKA
4p | XMMHIHCCKUC CBOUCTRA 27.02 https://m.edso0.ru/00ad9
KHCJIIO 474
Comnu (cpennue):
OMEHKJIaTypa,
ZI 240(1){6 Hatyp bubmuorexa LIOK
47 |1 bl 03.03 https://m.edsoo.ru/00ad9
MONYYCHUS, b7c
XUMHYECKHE CBOMCTBA
IIpakTudeckas pabora
Ne 6. Pemrenue
BKCHepI/IMeHTaJ'IBHBIX
SAMAY 110 TeMe butmmoreka [IOK
48 06.03 https://m.edso0.ru/00ad9
«OCHOBHBIE KJIACCHI a50
HEOPraHUYECKUX
COETMHEHUIY
I'eneTnueckas cBsI3b
MEXTy KJIaccaMu bubmmoreka [IOK
49 | meoprannueckux 10.03 https://m.eds00.ru/00ad9
COEIMHEHNH ch2
O0001enue u
bu6nmoreka IJOK
50 CHCTe“faTmaum 13.03 https://m.edsoo.ru/00ad9
3HAHUU e_la
KonTponbHas pabora
Ne3 mmo Teme bubmuoreka LIOK
51 | "OcHOBHEIE 17.03 https://m.edsoo.ru/00ad9
KJIACCHI ffa

HEOPraHU4YCCKUX



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

coequHEHUI"

IlepBbie mONBITKH

KJTaccu(puKaIim
XUMHYECKHX bubmmoreka [{OK
52 | snementos. [ousitue o 20.03 https://m.edsoo.ru/00ada
rpymnmax 52¢
CXOJTHBIX AJIEMEHTOB
Tlepuonnueckuii 3aKoH
n Heproniieckas bubmoreka [{OK
53 | CHCTEMA XMMHTHCCKIX 24.03 https://m.edsoo.ru/00ada
anemenToB JI. W. 52¢
Menpeneena
Ileprogasl, rpynmsl, Bu6mmoreka [IOK
54 | moarpymmsl 03.04 https://m.edsoo.ru/00ada
342
CtpoeHue aToMOB.
CocTaB aTOMHBIX SIAEP. bubmmorexa LIOK
55 08.04 https://m.edsoo.ru/00ada
N3oTombl 6bc
Crpoenue
AIIEKTPOHHBIX
000JI04eK aTOMOB
bubnmoreka IJOK
5g | 2TCMCHTOB 10.04 https://m.edsoo.ru/00ada
Ilepuonnueckoit 824
cucremsl /. 1.
MenneneeBa
XapakTepucTuka
XUMHUYECKOT'O
3JIEeMEHTA 10
bub6mmoreka [IOK
57 | SO MOMONKCHIIO B 15.04 https://m.edsoo.ru/00ada
Ilepunoanueckoit 96e
cucteme /1.
N. Menneneena
3HaueHue
IIepuoanueckoro
3aKOHA IS
pa3BUTHUS HAYKU U Bbu6immoreka [IOK
58 | mpaktuku. JI. U. 17.04 https://m.edsoo.ru/00ada
Menneneen abg
— Y4€HBIi, ITearor u
TpaX1aHUH
59 | DneKkTpooTpHULATENIbHO 22.04 bubnmnoreka [HOK



https://m.edsoo.ru/00ada52c
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

CTh aTOMOB https://m.edsoo.ru/00ada
XUMHYECKHAX c34
3JIEMEHTOB
HMonnas xumuueckas bubmmoreka [{OK
60 | cBsa3b 1 24.04 https://m.edsoo.ru/00ada
ab8
Kosanentnas
bubmmoreka [IOK
p1 | MOAPHAL XUMIHCCKAd 1 29.04 https://m.edsoo.ru/00ada
CBSI3b ab9
Kosanenrtnas
bubmuoreka [IOK
2 | HemoApHad 1 02.05 https://m.edsoo.ru/00ada
XUMHUYECKASI CBSI3b €28
Kontponbhas pabora
No4 1o Teme butmunorexa LIOK
63 | «Ctpoenue aToma. 1 06.05 https://m.edsoo.ru/00adb
XUMHUYECKAs CBI3b» 076
bubnmoreka IJOK
64 | CreneHb OKHCIEHUS 1 13.05 https://m.edsoo.ru/00adb
076
OKHUCIIUTEIHHO-
bubmunorexa LIOK
g5 | BOCCTAHOBHTCIBHDIC 1 16.05 https://m.edsoo.ru/00adb
peakuuun @
OKHUCIUTENN U butmmoreka [IOK
66 BOCCTAHOBUTEIIN 1 20.05 https://m.edsoo.ru/OOadb
33c
00600
ODHIEHIE 1 bubmmoreka [IOK
g7 | cHereMaTHsali 1 23.05  https://m.edsoo.ru/00ad9
3HAHWUI ch2
ITpomexyTouHast bub6immoreka [IOK
68 | arrecrarus. BIIP. 1 26.05 https://m.edsoo.ru/ff0d6
1c6
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOT'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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 KVIACC

Ne KosnyecTBO yacon DJ1eKTPOHHBIE
Tema ypoxa Bee Koutpoar  Ilpakruue f:;:e uudpoBbie
n/ HbIE CKHe o0pa3oBaTeJibHbIE
n ro pa6oThI padoThI e pecypcbl
[lepuoanueckuii 3aKoH.
TepuomyecKas cuctema bubmorexa LIOK
XUMHYECKHX SIEMEHTOB 1 04.09 https://m.edso00.ru/00
. . Menpgeneesa adb59%e
3aKOHOMEPHOCTH B
U3MEHEHUU CBOUCTB butmmotreka IOK
XUMHUYECKHX 3IEMEHTOR 1 06.09 https://m.edso0.ru/00
IEPBBIX TPEX MEPUOIOB adb6b6
Krnaccuukanus 1 Bubmuoreka [OK
HOMCHKJIATypa 1 11.09 https://m.eds00.ru/00
HEOPraHNYEeCKUX BEIIECTB adb7e2
Buabl xuMHuueckou cBSI3U
Y TUITBI KPUCTAUTMYECKUX
pemi€Tok JeMoHCTpanus:
O3HaKoMIIEHHUE C
MOZEISIMA
KPUCTAUTHYECKHX Butmmorexa [JOK
peLieTok 1 13.09 https://m.eds00.ru/00
HEOPraHNYEeCKUX BEIIECTB adbacé
— METaJIJIOB U
HeMeTayuioB (rpadura u
ajaMmasa), CIIOKHBIX
BEIIECTB (XJopuaa
HaTpUs),
KonrtponbHas pabora Nel
no reme «IloBTOpeHue u
yriryOlieHHe 3HaHUH 1 1 18.09
OCHOBHBIX Pa3zIeNioB
Kypca 8 Kiacca»
Knaccnduxars . bubmuoreka IIOK
XUMHICCKHX peaKIHH IO 1 20.09 https://m.eds00.ru/00
Pa3IMYHBIM IIPH3HAKAM adbch0
IIonsTHE O CKOpOCTH Bubmoreka [JOK
XUMHYECKOHN peaKiuu. 1 25.09 https://m.edso0.ru/00
[ToHsITHE O TOMOTEHHBIX U adbe9a



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

TCTCPOrCHHBIX PCAKIIUAX.

TlonsiTe 0 XUMHUYECKOM
paBHOBecuU. DaKTOPHI,
BITUSIIOIINE HA CKOPOCTh
XHMHUYECKON peakiuu u
MOJIOKEHUE XUMUYECKOTO
paBHOBECHH.
JlemoHcTpanus:
HccnenoBanue
3aBHUCHMOCTH CKOPOCTH
XUMUYECKOHN peakIuu OT
BO3JICUCTBUS PA3TUYHBIX
(hakTOpOB.

27.09

bu6nmoreka IJOK
https://m.edsoo.ru/00
adc28c

10

11

OKuCIANTETBHO-
BOCCTaHOBHUTEIHHBIE
peakuuu. JleMmoHCTpanusi:
OIIBITHI,
WJLTIOCTPHUPYIOIINE
PUMEPBI OKHCITUTEIBHO-
BOCCTAHOBUTCIIbHBIX
peaxiuii (ropeHue,
PEaKInu pa3inoKeHHs,
COCTMHCHHS).

Teopus
3JIEKTPOTUTUYECKOU
nuccoranui. CuibHBIC
U clia0ble 3JIEKTPOIHUTHI
JeMoHCcTpauuu:
HccnenoBanue
3JIEKTPOIPOBOTHOCTH
pacTBOPOB BEIIECTB,
mporiecca JUCCOIMAINN
KHUCJIOT, IIEJI0YEH U COoJIeH
(BO3MOXKHO
HCITOJIb30BaHUE
BUJICOMAaTEPUAIIOB).

HoHHbIe ypaBHEHHUS
peakuui. JleMoHcTpanus:
OnbITHI,
HJUTIOCTPHUPYIOIIIHE
MPU3HAKU TIPOTEKAHHUS
peakiuii HOHHOTO 0OMeHa
(oOpa3oBaHue ocajika,

02.10

04.10

09.10

bubmuoreka LIOK
https://m.edsoo.ru/00
adcade

bubmuoreka IIOK
https://m.edsoo.ru/00
adcd68

Bu6mmoreka IJOK
https://m.edsoo.ru/00
add448



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

BBIJICJICHHE Ta3a,
00pazoBaHME BOJIHI).
Jlaboparophas padora Ne
1 «M3y4enue MpU3HAKOB
MPOTEKAHUS PeaKIun
WOHHOTO OOMCHA B
pacTBopax 3JIEKTPOJIUTOB
(c oOpazoBanmeM ocajka,
BBIJICTICHUEM T'a3a,
00pa3oBaHUEM BOJIBI

XHUMHYECKHE CBOMCTBA
KHUCJIOT X OCHOBaHHI B
CBETE MPEACTaBIICHUN 00

bu6mmoreka IJOK

12 11.10 https://m.eds00.ru/00
3JIEKTPOJIUTUYECKON addsds
JIUCCOLINAITII
XuMHUECKHE CBOMCTBA
coei B CBeTe . bubnuoreka [IOK

13 | TpeACTaBNeHNH 06 16.10 https://m.eds00.ru/00
3JIEKTPOJIUTUYECKON addsb2
JTIUCCOLINAITUN
IlonsTue o ruaponuse bubmmorexa [IOK

14 | coneii 18.10 https://m.eds00.ru/00

add9d4
O600meHne u bubmoreka IIOK
15 | cucreMaTuzanus 3HAHAN 23.10 https://m.edso0.ru/00
addd12
IMpakTrueckas padora Ne
1. «Pemenue buGmuorexa LIOK

16 | skcnepumenTaNbHBIX 25.10 https://m.edso00.ru/00
3a/1a9» addbfa
Kontposbnas padora Ne2
1o Teme Bubnuoreka [IOK

17 | «OnexTponuTIecKas 06.11 https://m.eds00.ru/00
Jucconuanus. XuMHYeCKu addeco
€ peakiliy B pacTBOPax»

OO01mas XxapakTeprucTUKa

rajoreHoB. XuMHUYECKUE

CBOICTBa Ha NpUMEPE bubnuoreka [IOK
18 | xjopa. 08.11 https://m.edso00.ru/00

JemoncTtpanmn: OTIBITEHI,
OTpa’KaroIue
¢duznueckue u

addfe?



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
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XUMHYECKHUE CBOMCTBA
TaJIOTeHOB U UX
COCIIMHEHMH (BO3MOKHO
UCTIOJIb30BaHUE
BHICOMATEPHATIOR).
O3HakoOMIICHHE C
o0pasmamMu XJI0pUI0B
(TammoreHnIoB)

XnopoBogopoa. ComnsiHast
KHCJIOTa, XAMHYECCKHE
CBOICTBa, IOJTY4YCHHE,
MPUMEHCHUE.
JlaGopaTtopHas pabota Ne

bubmuoreka LIOK

19 | 2 -3 «U3yuenne cpoiicts 13.11 https://m.eds00.ru/00

COJISIHOM KHCJIOTBI. adel04

[IpoBenenue

Ka4eCTBEHHBIX PEaKIUi

Ha XJIOPUJI-HOHBL.)»

[MpakTuyaeckas padbora No

2 no teme «Ilonyuenue bubmnorexa LIOK
20 | constHOM KHUCIIOTHI, 15.11 https://m.edso0.ru/00

H3yUYeHHE eé CBOUCTBY ade348

Beraucienus mo

YPaBHEHHSAM XHMHYECKHX bu6mmoreka LIOK
21 | peakuwii, eciu oauH U3 20.11 https://m.eds00.ru/00

peareHToB JaH B U30BITKE ade488

OO6mras xapaKTepUCTHKA Bubnunoreka [IOK
22 | smementoB VIA-rpymmst 22.11 https://m.eds00.ru/00

ade64a

AnnotponHbie

MOAU(UKALIUN CEPBI.

Haxoxnenue cepbl u eé

COCJIMHEHUI B TIPUPO/IC.

XUMHYECKUE CBOMCTBA

cepbl. JleMoHCTpaIHs: Bbubmoreka [JOK
23 | OsnakoMIIeHHE C 27.11 https://m.eds00.ru/00

o0pasiamMu cepsl 1 e€ ade64a

COCJIMHEHHUSIMU

(BO3MOXKHO

HCTIOJIb30BaHKe

BHJICOMATEPHUATIOB).
24 | CepoBomopof, CTPOEHHE, 29.11 Bu6morexa LIOK



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

25

¢dusnveckue u
XUMHUYECKHE CBOMCTBA

Oxcuusl cepbl. CepHas
KHCIOTa, PU3NYECKHIE U
XUMHYCCKHE CBOMCTBA,
MPUMEHCHUE.
JlemoHcTpanus:
Hab6monenue nporecca
o0yriMBaHusA caxapa 1moj
JIeCTBHEM
KOHIICHTPUPOBAHHON
CEPHOM KUCIIOTHI.
JlaGopaTtopHas pabota Ne
4-5 «3yuenue
XUMUYECKHUX CBOMCTB
pa30aBJIeHHO CepHOI
KUCHO0TH», «[IpoBeneHue
KaueCTBEHHOU peaKuuu
Ha cynb(aT-1uoH U
HaOIIOIeHNEe MTpU3HaKa eé
MPOTEKAHUS

04.12

https://m.edso0.ru/00
ade802

bubmunoreka LIOK
https://m.edsoo.ru/00
adea28

26

27

28

XUMHUUYECKHUE PEAKLIUH,
JeKalIe B OCHOBE
MIPOMBIIIIEHHOTO
crioco0a Mmosy4YeHus
CEPHOM KHUCIIOTHI.
Xumuyeckoe
3arps3HEHUE
OKpYKarollleu cpejibl
COEJIMHEHHSIMH CEPhI

Brruncnenne MmaccoBoit
JTOJIM BBIXOJIa TIPOAYKTA
peaKIum

OO01mas XxapakTeprucTHuKa
371eMEHTOB V A-TpyTIIbI.
A30T, pacpocTpaHeHHE B
npupoze, puzndeckue u
XHMHYECKHE CBOMCTRBA.
JemoHcTpanus:
O3HaKkoMIIeHHE C
(huzrueckuMu
CBOICTBaMH a30Ta,
dochopa u ux

06.12

11.12

13.12

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

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

Bu6mmoreka IJOK
https://m.edsoo.ru/00
adeeab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
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

COCIMHEHMH (BO3MOXKHO
HCTIONIb30BaHNE
BUJIEOMATEPUATIOB).

AmMHaKk, ero puszndeckne
1 XUMHYCSCKHE CBOMCTBA,
MOJy4YeHHUE U

TPHMCHCHHC. bubmoreka [JOK
29 | AemoncTpauus: 18.12 https://m.eds00.ru/00

[ony4enue, coOupanue, adf004

pacro3HaBaHue U

U3y4eHHE CBOICTB

aMMHaKa.

IIpakTudeckas padbora Ne

3 no reme «Ilonyuenue bubmnorexa LIOK
30 | ammuaxa, u3ydenue ero 20.12 https://m.eds00.ru/00

CBOMCTBY adf180

A30THas KucJora, eé

(hmuznueckue u

XHMHYECKHE CBOMCTBA.

JemoHcTpanus:

BzaumoneiictBue bubmuoreka LIOK
31 | koHUEHTPUPOBAHHOI 25.12 https://m.eds00.ru/00

A30THOM KHMCIIOTBI C adf306

MeJIbI0 (BO3MOXKHO

UCIIOJIb30BaHKE

BUJICOMATEPUAIOB).

Ucnonb3oBaHue

HUTPATOB U COJIEU

aMMOHHS B Ka4eCTBE

MUHEpaTbHBIX Bbubnuorexa LIOK
32 | ynobpenmuii. Xumudeckoe 27.12 https://m.edso0.ru/00

3arpsi3HEHHE adf518

OKpYKarollen cpejibl

COCJIMHEHHSIMU a30Ta

®dochop. Oxcua hochopa

(V) 1 docdopras bubnmnorexa [JOK
33 | kncaora, q’mnqefme " 10.01 https://m.eds00.ru/00

XMMHUYECKHE CBOMCTBA, adf6sa

HOJTy4eHHUE

Hcnonb3oBanue bubmmoreka IIOK
34 | dhocdaros B KauecTBe 15.01 https://m.edso0.ru/00

MUHEPAJIbHBIX

adfc20



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

35

36

37

ynoOpeHuii. 3arpsa3HeHue
MIPUPOTHOM CpeJIbl
thocharamu.
JemoHcTpanus:
O3HaKoOMIIEHHE C
o0Opa3iamu a30THBIX U
¢dochopHBIX yHoOpEeHMIA.
JlaGopaTtopHas pabota Ne
6 IIpoBeaeHue
Ka4eCTBEHHBIX PEeaKIIUil
Ha MIOH aMMOHUS U
¢docdar-moH, u n3ydeHne
MIPU3HAKOB UX
MPOTEKaHUS.

VYraepon,
pacnpocTpaHeHHe B
npupoe, pusndeckue u
XUMUYECKHE CBOMCTBA.
Hemonctpauus: Moaenu
KPUCTAIUTHYECKUX
pPEIIETOK anmMasa,
rpadura, QysiepeHa.
O3HaKOMIICHHE C
MPOILIECCOM aJICOPOITHH
pPacTBOPEHHBIX BEIIECTB
aKTHBHUPOBAaHHBIM yTIEM
U yCTPOUCTBOM
MPOTHBOTa3a.

Okcupl yriepojaa, ux
¢dusnueckue u
XHUMUYECKHE CBOMCTBA.
OKoJIoTHYecKre
npoOJIeMbI, CBSI3aHHBIC C
okcuzom yriepoza (1V).
JlaboparopHas padora Ne
7 «llomyuenue,
coOupanue,
pacro3HaBaHue

Y U3Y4YEHHUE CBOMCTB
YIJIEKHUCIIOTO Ta3ay

VYroapHas KucjaoTa U €€
COJIN

17.01

22.01

24.01

bubmuoreka LIOK
https://m.edsoo.ru/00
adfd9c

bubmuoreka LIOK
https://m.edsoo.ru/00
adfebe

Bu6mmoreka IJOK
https://m.edso0.ru/00
ae006¢

38

[pakTnyeckast padora Ne

1

29.01

bubmuoreka LIOK



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
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40

41

4 no Teme "llonyduenue
YIJIEKHUCIIOro rasa.
KauectBennas peakuus
Ha KapOOHAT-HOH"

TlepBoHavasibHBIE
MTOHATHUS 00
OpPTaHMYECKUX BEIIECTBAX
Kak O  COEJUHEHHUSIX
yriaeposa.
Jemonctpauusi: Mogenu
MOJIEKYJT ~ OPTaHHYECKHX
BEILIECTB.

Kpemnuii u ero
COEJTMHEHMS.
HeMoHcTpauusi:
O3HaKOMIICHHE C
MPOAYKUUENW CUIIMKATHON
MPOMBIIUIEHHOCTH
(Buneomatepuans:
CHJIMKaTHaA
MIPOMBIIIUIEHHOCTB ).
JlaboparopHas pabora Ne
8 «IIpoBeneHue
Ka4eCTBEHHBIX PEaKIUi
Ha KapOOHAT U CHJIMKAT-
WOHBI U U3yYEHHE
MIPU3HAKOB UX
MPOTEKAHUS.

[IpakTnueckas padora Ne
5. Pemenue
9KCTIIEPUMEHTAIILHBIX
3aJa4 Mo TeMe
«Baxueime HeMeTalIbI
Y UX COCTUHEHUS»

31.01

05.02

07.02

https://m.edso0.ru/00
ae027e

bubmuoreka LIOK
https://m.edsoo.ru/00
ae054e

Bu6nuoreka IJOK
https://m.edsoo.ru/00
2e080a

bubmuoreka IIOK
https://m.edsoo.ru/00
ae0bf2

42

43

Kontpomnbnas padora Ne3
1o Teme «BakHenme
HEMETAJIBI U UX
COCJTUHCHHS

OO0mast xapakTepHCTHKA
XUMHYECKHX 3JIEMEHTOB
— METaJlIOB.
Mertannnueckas CBA3b U
METaJUIn4ecKas

12.02

14.02

bubmuoreka LIOK
https://m.edsoo.ru/00
2e0el8

bubmuoreka LIOK
https://m.edsoo.ru/00
2e103e



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
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KpHUCTaJuInuecKast
pemérka. duznueckue
CBOMCTBa METAJLIOB.
HemoncTpanus: O0pa3iisl
METAJIJIOB U CIIAaBOB

XUMHYECKHE CBOMCTBA

METaILIOB. bubmmoreka [JOK
44 | DpexrpoxuMmaecKHil psg 19.02 https://m.edso00.ru/00

HaNpsHKEHUI METaJIOB ael1156

O6mwme crocoObt

MOJTyYSHHS] METAJIIOB.

Cmnagel. Beraucienus no

YpaBHEHUSM XUMUIECKHIX

peaxkuuii, eciiv OAUH U3

peareHToB CONEPIKUT Bu6anorexa LIOK
45 | mpumecy. JlaGopatopHas 21.02 https://m.eds00.ru/00

pabora Ne 9 ae1156

«O3HaKkoMJIeHHE C

o0Opa3iamM MeTaJljIoB U

CILJIaBOB, UX

(hr3ruecKkuMu

CBOMCTBaMH.»

IlonsTue o Koppo3uu

METaIIJIOB.

JemoHcTpanus:

W3ydeHnne pe3ynbTaToB bubimoreka IOK
46 | kopposun MeTaIOB 26.02 https://m.edso00.ru/00

(BO3MOXKHO ael278

WCTIONIb30BaHUE

BHJICOMATEPUATIOB).

[lemouHbIe METaIBI bubmoreka IIOK
47 28.02 https://m.eds00.ru/00

ael4b2

OKCHIBI ¥ THIPOKCHIBI bubmuoreka LIOK

48 | HaTpus U Kanus 05.03 https://m.edso0.ru/00
aeldb2

[Iemouno3emMenbHBIE

METaJIIbl — KaJbIHi U

Mar"ui. JleMoHcTpanuu: Bbubmuorexa LIOK
49 | OcobeHHOCTH 07.03 https://m.edso00.ru/00

B3aMMO/ICHCTBHUS OKCHJIA
KaJIbIWA U HATPUSA C
BOJIOM (BO3MOYKHO

ael5e8



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
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https://m.edsoo.ru/00ae15e8
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WCTIOJIb30BaHUE
BHIeoMaTepuaion).Okpa
NIMBaHKUE TUIAMECHU
WOHAMU HATpUs, Kallnus U
KaJIbIHsI (BO3MOYKHO
UCTIOJIb30BaHUE
BHJICOMATEPHAIIOR)

Baxkneiimme coenuHeHUS

bu6mmoreka IJOK

50 | xamprus 12.03 https://m.edso00.ru/00
aelbe8

O6006menne n

CHCTEMAaTH3alMs 3HAHUH.

JlaboparopHas pabora Ne
51 10 IIpoBenenue ) 14.03

KaueCTBCHHBIX PEAKIIHIA

Ha WOHBI (MarHwus,

KaJTBITHS )

JKécTkocTh BOIBI U

CIIOCOOBI €€ yCTpaHEeHHUS.

JeMoHcTparus: bubmuoreka IJOK
52 | JleMoHCTparmy: 19.03 https://m.eds00.ru/00

HccnenoBanue CBOHCTB 2e1886

JKECTKOM BOJBI.

[IpakTnueckas padora Ne

6 o TeMe "JKECTKOCTH bubnmoreka [IOK
53 | Boap! U MeTOMBI €8 21.03 https://m.edso00.ru/00

ycTpaHeHus" aelae8

AfoMUHHN

JlaboparopHas padora Ne

11 «HpOBeHeHHf Bbubmuorexa LIOK
54 | KA9ICCTBCHHBIX  pCAKIIMH 04.04 https://m.eds00.ru/00

HA HOHBI  AOMHUHUS, ae1c64

ONHCAHHUE TPHU3HAKOB HUX

MIPOTEKAHUSI.

AmdoTepHbie  CBOWCTBa

OKCHJa M THIPOKCHIA

AJTIOMHHHS.

JlaGoparophas padora Ne bubimoreka LIOK
55 |12 «Hccnenopanue 09.04 https://m.edso00.ru/00

aM(pOTEepHBIX CBOWCTB aelc64

TUJIPOKCUJIa ATFOMUHUS U
TUJIPOKCHJIA LIMHKA»



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
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56

Kenezo. JlemoncTparus:
IIpouecc ropenus xenesa
B KUCIIOpoJie (BO3MOXKHO
WCTIOJIb30BaHHe
BHICOMATEPHATIOR).

11.04

bubmuoreka IIOK
https://m.edsoo.ru/00
ae1d86

57

58

59

OKCHIBI, TUAPOKCHIBI 1
comm xene3a (1) u
xenesa (11).
Jlaboparophas pabora Ne
13«IIpoBeneHune
Ka4eCTBEHHBIX PEaKIuii
Ha nonsbl xenesa (1) n
xenesa (I11), omucanme
MIPU3HAKOB UX
MPOTEKAHUSI.

O6006uienue u
cucTeMaTH3alus 3HaHUM.
JlaboparopHas padora Ne
14 IlpoBenenue
Ka4eCTBEHHBIX PEaKIUi
Ha VOHBI [IWHKA, MEIU
(1), omucanme MpU3HAKOB
UX NPOTEKAHUSI.

[IpakTnueckas padora Ne
7. Pemenue
SKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TEME
«Baxuenme MeTaIbl 1
HUX COEIUHEHUSY

16.04

18.04

23.04

bubmuoreka IIOK
https://m.edsoo.ru/00
ae35e6

bubmuoreka IIOK
https://m.edsoo.ru/00
ae3de8

60

Brruncienus no
YPaBHEHUSIM XUMHUYECKUX
peaKkuuii, eciiv OJINH U3
peareHToB JaH B N30BITKE
WJI COAEPIKUT IPUMECH.
Brrancienns MmaccoBoi
JIOJIM BBIXOJ1a MMPOAYKTA
peakuuu

25.04

bubmoreka IIOK
https://m.edsoo.ru/00
ael1750

61

62

O06001IEeHE U
CHCTEMAaTU3aLNs 3HAHUMI

Kontponbnas padora Ned
1o teme «BaxxHelnme
METaJlIbl U UX

30.04

05.05



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
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COCIMHCHHSD
BemectBa u matepuaibl B
MOBCEIHEBHOMN JKU3HU
YeNIOBeKa.
JleMOHCTpALIHH: bubmuoreka LIOK
63 | Usyuenue 06pasLoB 1 07.05 https://m.eds00.ru/00
MaTepHaIoB (cTexito, ae3f50
CILTaBbI METaJlIOB,
MOJMMEPHBIC MaTEPHAITBI)
XHMIECKOS bubmmoreka [JOK
64 | SarpiasHeHne 1 12.05 https://m.eds00.ru/00
OKpY>Karomen cpeabl ae4270
Ponp xumuu B pelieHuu bubmmorexa [IOK
65 | PKOJOTHYECKHX MPOOIIEM 1 14.05 https://m.eds00.ru/00
ae4270
IToBTopenue. O60OIICHYE Bu6anorexa LIOK
66 | M cHCTCMATHSALMA 1 19.05 https://m.eds00.ru/00
3HAHUH 2e0d0a
IToBTOpenue. O600meHne Bu6anorexa LIOK
67 | M cHCTCMATHSALMA 1 21.05 https://m.eds00.ru/00
3HAHUHI adb33C
ITpomexyTouHas bubmoreka IIOK
6g | arrectatii. 1 26.05 https://m.eds00.ru/00
KonTtponbsHas padora ad9ch?
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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