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MHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10 XMMHUHM Ha YPOBHE OCHOBHOTO 00I1Iero o0pa3oBaHUS
COCTaBJIeCHAa Ha OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTebLHOM MPOrpaMMbl OCHOBHOTO 0OIIET0 00pa3oBaHMsl, TIPEICTABICHHBIX
B ®I'OC OO0OO, a Ttakke Ha oOcHOBe (derepaibHO paboueid MpoTrpamMMBI
BOCTIMTaHUSI ¥ ¢ Y4ETOM KOHIICIIIMH MTPEMOIaBaHusl yueOHOTO MpeaMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu.

[IporpaMma 1o xXuMuK Ja€T TMPEACTABICHHE O IESIX, OOIIEH CTpaTeruu
oOydeHMsi, BOCIUTAHHUA W PAa3BUTUSA OOYYAIOIIMXCA CpEICTBAMH Y4eOHOTO
npenmMera, yCTaHABIMBAET  OO0s3aTebHOE  MPEAMETHOE  COAEpIKaHue,
NpenycMaTpuBaeT pachpeiesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
paszmenaMm W TeMaM NPOTPaMMBI IO XUMHH, OMPEACNSeT KOJUYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTepPUCTUKU COJIep KaHus, PEKOMEHTyEMYIO
MOCJICIOBATCIbHOCTh  M3Y4CHUS XHMHH C Y4ETOM  MEKIPEIMETHBIX |
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKA Yy4eOHOTO  TpoOllecca, BO3PACTHBIX
OCOOCHHOCTEH OOyJarmuxcs, OMpeAeiIIeT BO3MOKHOCTH TpeaMera Ui
peanm3anuu TpeOOBaHWM K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMWs, a TakKe TPeOOBaHUN K
pe3yibTataM 00y4eHHUs] XUMUHU Ha YPOBHE IIeJiel U3y4eHus MpeaMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIILHOW NEITEILHOCTH OOYYAOIIErocs IO OCBOEHHIO
y4e0HOTO COJIepIKAHUS.

3HaHWEe XWMHH CJIYy)KUT OCHOBOWM Uil (DOpMHUPOBAHUS MHPOBO33PEHUS
00ydJaromierocsi, ero NpeaCTaBJICHUH O MaTepHATbHOM EIMHCTBE MHPA, BAKHYIO
ponbp urparoT (GOopMUpPYEMBIE XMMHEW MPEACTaBICHUS O B3aWMOIIPEBPAICHUIX
SHEPTUU U 00 DSBOJIIOIIMU BEMIECTB B MPHUPOAE, O MyTIX PEIICHUS TJOO0ATbHBIX
npoOJieM YCTOMYMBOTO PAa3BUTHSI YEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM,
MUILEBOM U SKOJOTUYECKOI 6€30MacHOCTH, MPOOJIEM 3PAaBOOXPAHEHHUS.

N3yyenue xumuu:

CIOCOOCTBYET — peaiu3alii  BO3MOXKHOCTEH Ul  CaMOpa3BUTHA U
dbopMuUpOBaHUS KyJIbTYphI JUTHOCTH, €€ 001IeH U (PyHKITMOHATLHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEN
0oOydJaronmxcsi, HAaBBIKOB HMX CaMOCTOSTEIbHOW Yy4YeOHOW JesATEIbHOCTH,
OKCIIEPUMEHTAIIbHBIX ¥ HWCCJIECIOBATeIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM )KM3HHU, TaK U B PO (PecCHOHATILHOM e TEebHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHNS, 3aKJIaJbIBACT OCHOBBI
IIEJIOCTHOTO B3IJISA/1a HA €IMHCTBO TIPUPOJIBI M YEJI0OBEKA, SIBJIICTCSI OTBETCTBEHHBIM
ATaroM B (JOPMHUPOBAHUH €CTECTBEHHO--HAyYHOW IPAaMOTHOCTH 00 yUJarOIIUXCS;



CIOCcOOCTBYeT (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO -
-Hay4YHBIM 3HAHMSIM, K TIPUPOJIE, K UETIOBEKY, BHOCHUT CBOM BKJIAJ] B SKOJOTHYECKOE
oOpa3zoBaHue 00yJaroImuXCsL.

JlanHple HampaBlieHUS B OOYYEHHHM XUMHH OOECTICYMBAIOTCS CHEIUPUKON
ColepXaHusl  ydeOHOrO  TpeaMeTa, KOTOphIM  SBISETCS — MeJarorudecKu
aIalTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKW XMMHUH Ha ONPEACIEHHOM 3Tare eé
pPa3BUTHSL

Kypc xumun Ha ypoBHE OCHOBHOTO OO0IIEr0 0Opa3oBaHMsI OPUCHTHPOBAH Ha
OCBOCHHE OOYJAIOIIMMHUCS CHCTEMbI TIEPBOHAYAIBHBIX TMOHATHA XUMHH, OCHOB
HEOPTaHWYECKOW XUMHHM W HEKOTOPBIX OTIACIbHBIX 3HAUMMBIX TOHSITHI
OPraHMYECKON XUMHH.

CtpykTypa coaepkaHHus MpOoTrpaMMBbl 10 XUMHUHU C(HOpMHUpPOBaHA Ha OCHOBE
CHUCTEMHOTO ToJxoJa K e€ m3ydeHuto. Cojiep’KaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHSATHA O XHMHUYECKOM 3JICMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUI O XUMHYECKOM
peakiuu. O0€ OSTU CHCTEMbl CTPYKTYpPHO OPraHW30BaHbl MO MPUHIUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IMPEACTABJICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHKS,

— [lepunonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— Y4eHHS O CTPOSHUH aTOMa U XUMHIECKOU CBA3H;

— TMpPEACTaBIICHUH 00 DIIEKTPOJUTUYECKOW JUCCOIMAIIMU BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHWA pPacCMaTPHUBAIOTCS Ha OCHOBE OSMIUPUYECKHU
TIOJTyY€HHBIX ¥ OCMBICJICHHBIX (h)aKTOB, Pa3BUBAIOTCS MOCJIECIOBATEIHHO OT OJTHOTO
YPOBHA K JIPYroMy, BBITIONHAS (PYHKIIMH OOBSCHEHUS W TPOTHO3UPOBAHHS
CBOWCTB, CTPOCHHUS M BO3MOJKHOCTEH MPAKTHUYECKOTO NMPUMEHCHHUS W TIOJydCHUS
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHM  CHOCOOCTBYeT  (OPMUPOBAHUIO
MPEACTABJICHUS O XUMUYECKON COCTABJISIIOIIEH HAyYHOW KapTHUHBI MHUPa B JIOTHUKE
e€ CHUCTEeMHOW MPUPONbI, IIEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HAHUIO H
METOJIaM IIO3HaHWs B Hayke. V3ydeHHWe XWMHH MPOUCXOIUT C IPUBJICUCHUEM
3HAHUA W3 paHee H3YYCHHBIX Y4YeOHBIX npeameToB: «OKpyXKarommid MHPY,
«buognorus. 5-7 knacce» u «du3nka. 7 Kiaace.

[lpy wu3ydeHWW XAMHHA TPOUCXOJUT (GOPMHUPOBAHWE 3HAHWKA OCHOB
XUMUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NESATeILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIbTYPHI.
3agadya y4eOHOTO mpeameTa COCTOUT B (POPMHUPOBAHUU CUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUIMX (haKTOB, MOHATUHN, 3aKOHOB U TEOPETHUECKUX TIOJIOKCHHM,
JOCTYIHBIX O00O0OIIEHNI MHUPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B



OPUOOUIEHNM K HAyyHbIM METOJAaM I[I03HAaHWS 0PU H3YYEHUM BEIIECTB U
XUMUYECKUX peaklni, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUM U
UX TPUMEHEHUM B Y4E€OHO-IIO3HABATEIbHOM M Y4EOHO-HCCIEN0BATENbCKON
NeSITEeTbHOCTH, OCBOCHHWM MpaBHJ O€30MacHOrO OOpallleHus C BEIIECTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipn M3yyeHnH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BAKHOE
3HaYEHHE MPUOOPENN TaKKe IeIH, KaK:

— (GopMHUpPOBaHME MHTEJIEKTYaJbHO pPa3BUTON JIMUHOCTH, TOTOBOM K
caM000pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHUIO PELICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4eHMs] Ha CHCTEMAaTW4YecKoe MpPHUOOIICHHE
oOydJaronmxcsi K CamMOCTOSITENIbHOW IMO3HABATEILHOW JIEATEIbHOCTH, HAYUYHBIM
METOJIaM TMO3HaHUs, (GOPMHUPYIOUMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XHMWH,

— obecmicueHne yCI0BUM, CITOCOOCTBYIOIMIMX MPUOOPETCHUIO 00yJaFOIIMICS
OTbITa Pa3HOOOPa3HOM JeATEeIbHOCTH, TMO3HAHUA W CaMOIO3HAHUSA, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMH), MMEIOIMMX YHHBEPCAILHOE 3HAYCHHUE IS
Pa3JIMYHBIX BUJIOB JACSTEIHHOCTH;

— ¢opmupoBanue oOmEel (QYHKIMOHATHHOM ¥  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM UYHCJIE YMEHUH OOBACHATL M OLEHUBATh SIBJICHMS
OKPY’KaIOLIEr0 MHpPA, MCTOJb3Yys 3HAaHWUS W ONBIT, MOJYYEHHbIE NPU H3YUEHHH
XMMHH, NPUMEHATh HUX MPU PEIICHUU NpoOJieM B TOBCEAHEBHON JKW3HU U
TPYIOBOU AEATENbHOCTH;

— (QopmupoBanne y oOydYarOUMXcsi TyMaHUCTHUYECKUX OTHOILEHHMH,
NOHUMAaHMUSI IEHHOCTHM XWMHUYECKUX 3HAHUM 11 BBIPAOOTKH 3KOJIOTUUECKHU
LEJIeCOO0OPa3HOro MOBEACHUSI B OBITY M TPYAOBOM JAESATEIBHOCTH B LEISIX
COXPaHEHHs CBOETO 3710POBbS U OKPYKAIOIIECH IPUPOIHO M CPELBIL;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0 Ha OCHOBE YCBOGHMS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(uiisi ¥ HAMpaBIEHHOCTH JaIbHEHIIIEro
0o0y4eHus.

OO6miee yuCIO YacoB, OTBENEHHBIX I HW3YYCHHS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJIen0), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COJAEPKAHUE OBYYEHUA

8 KNIACC

IlepBoHaya/ibHbIe XMMUYECKUE MTOHSITHS

IIpenmer xumuun. Posb XUMHUM B JKU3HM 4YelIOBEKa. XUMUSI B CUCTEME HayK.
Tena u BemecTBa. duznMueckue CBONCTBA BEMIECTB. ArperatHoe COCTOSHHUE
BemecTB. [loHATHE O MeTo/Max MO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA U CMECH.
CnocoObl pa3IeJIeHHs] CMECEH.

ATOMBI M MOJEKYJIbl. XUMHYECKHE 3JeMEHThl. CUMBOJIBI XHUMHYECKUX
aeMeHTOB. [IpocThie U CI0KHBIE BEeCTBA. ATOMHO-MOJISKYJIIPHOE YUCHHE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTHOCHUTENNbHAsT MOJIKYJSIpHaAss Macca. MaccoBasi 10J1sl XUMHUYECKOTO AJIEMEHTa B
COEIMHEHHH.

KomnuecTBo BemectBa. MoJib. MonsipHasi Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCIA CTPYKTYpHBIX €IMHHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCAUHEHUN.

OU3NYECKUE U XUMUYECKHUE ABJICHUS. XUMHUYECKasi peakuusi U €€ MPU3HaKU.
3aKoH COXpaHEHHWS MacChl BemecTB. Xumuuyeckue ypaBHeHHs. Kiaccuduxarms
XUMUYECKUX PEaKIni (COSTUHEHNS, Pa3JIOKEHHs, 3aMEITICHHsI, 0OMEHa).

Xumuueckuit Ixcnepumenm .

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, TpaBUjIaMHu paboOThl B JJabOpaToOpuu U
npuéMaMu OOpaIieHus ¢ J1adopaTopHEIM 000pYIOBAaHHEM, U3YUCHHE M OITHMCAHHC
(GU3UYECKUX CBOWMCTB 0Opa3OB HEOPTraHWYECKHX BEIISCTB, HAOJIOICHUE
¢busnueckux (TUIaBJICHHWE BOCKA, TasHUE JbJa, pacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM TPOBOJIOKH, B3aMMO/ICHCTBUEC MeJla ¢ KUCIIOTOM) SIBIICHUH, HAOJIIOICHUE 1
ONUCAHUE TMPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKlMil (pa3yioKeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHCIJIOTHI C XJIOPHUAOM Oapusi, pa3yioKEHUE THAPOKCHIA
menu (1) mpu HarpeBaHuH, B3aUMOACHCTBHUE *Kele3a ¢ pactBopoM coi meaw (11),
U3Yy4YEHHE CIOCOOOB pa3/iesiecHUus CMECei: C OMOIIbI0O MarHuTta, (hUIbTPOBAHUE,
BBINTAPUBAHKE, JUCTIWUIALNS, XpoMaTrorpadusi, MpoBeIeHUEe OYUCTKU MOBAPEHHOU
CONMM, HAOMIOJIECHWE W  OIMCAaHUE  PE3YJbTaTOB  TNPOBEACHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JlaHUE MOJIENIE MOJIEKYI
(ImapocTepKHEBBIX).

BaxuHeiue npeacTaBUTe M HEOPraHMYECKUX BEIIECTB

Bo3zayx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3Je€MEHT U MPOCTOE
BelecTBo. Haxoxaenue kuciopona B Tpupojae, (MBUYSCKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunbl. [lpumenenue kuciopoga. CrocoObl



NOJIlydeHHsT KUCTopoJa B JlabopaTopuu M OPOMBINUIEHHOCTH. KpyroBopor
Kucjopoza B npupoje. O30H — amioTpornHas MoAU(UKALUS KUCIOPOI1a.

TennoBoit 3¢ddexT XUMUYECKON peakiu, TePMOXMMHUYECKHE YpaBHEHUS,
DK30- U DHIAOTEPMHUYECKHE pEakUUHU. TOIUIMBO: yroib W METaH. 3arpsi3sHEHUE
BO3/yXa, YCHJICHUE TApHUKOBOI0 3P QeKTa, pa3pylieHre 030HOBOIO CIIOSI.

Bomopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupone, (QuU3MUECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. Kuciorsl u conm.

MosipHblil 00bEM ra3oB. Pacuérsl o XMMHUUECKUM YpaBHEHHSIM.

dusnyeckue CcBOWCTBA BOAbBL Boma kak pacTBopuTens. PacTBOpSL.
HacplmieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PAacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponb pacTBOpOB B NpUpOJi€ U B KU3HU YelIOBeKa. KpyroBopot BoAbI B MPHUPO/IE.
3arps3HeHHe NPUPOAHBIX BoA. OXpaHa U OUMCTKA NPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeanHeHuid. Oxcunpl. Kiaccuduxarms
OKCHIOB:  coJieoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) H
HecosieoOpasytonme. HomeHknarypa oxcugoB. Puznueckue U XUMHUYECKHE
CBOMCTBa OKCHJIOB. [IoiydueHne okcuaoB.

OcnoBanus. Knaccudukaiuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. PHU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBanuil. [lonyuenne ocHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenknarypa kuciot. Ouszuueckue u
XUMHUYECKHE CBOMCTBA KHUCJOT. Psn aktuBHOocTH MetawioB H. H. bekerosa.
Ilonyyenue KucIor.

Coim. Homenknarypa coneid. PU3nNuecKue U XMMUYECKAE CBOWCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEXIY KIACCAMHU HEOPTAaHUYECKHUX COSIUHEHUH.

Xumuueckui ykcnepumenm

KaYECTBEHHOE OMPENEIIEHUE COJAEPHKaHUA KUCIIOPO1a B BO3yXe, MOJyUYECHHE,
coOupaHue, paclo3HABaHUE M M3YyUYEHHUE CBOMCTB KHUCJOpOJa, HaOJIoneHue
B3aMMOJICMCTBHS BEIIECTB C KHUCJIOPOAOM M YCJOBHS BO3HHUKHOBEHHS U
NpeKpamieHus TopeHus (mokapa), O3HAaKOMIIEHHE ¢ oOpa3llaMu OKCHUIOB U
OTNHMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWe, pACTOo3HABAHUE U U3YdEHHUE
CBOMCTB Bojoponaa (ropenue), B3ammMojeiicTBre Bogopoaa ¢ okcumom menu (11)
(BO3MOYKHO WCIIOJIb30BaHHUE BHACOMATEPHATIOB), HAOIOeHHE 00pa3lioB BEIIEC TB
KOJIMYECTBOM | MOJIb, UCCIENOBaHHE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C
pPa3IMYHONM PacTBOPHUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C  OIPEIEIEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBHUE BOJIbI C METAJUIAMU
(HatpeM ©  KamblMeM) (BO3MOXHO HCIIOJIb30BaHHWE BHUIECOMATEPUAIIOB),



UCCJIeIOBaHWE O0pa3lioB HEOPTaHWYECKHX BEIIECTB PA3JIMYHBIX  KIIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOpPAX KUCJOT U ILEJIOYEH,
u3ydyeHue B3aumojencTBus okcuaa meau (ll) ¢ pacTtBopoMm cepHON KHCIOTHI,
KHCJIOT C METaUlaMH, pPEaKUUMd HEUTpaIM3ald{, IOJy4EeHUE HEPaCTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOIO0 METAUIa JAPYIMM M3 PacTBOpPA COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 3aad M0 TeMe «BaxHeulmme Kiacchl HEOPraHWYeCKUX
COCIMHECHUID).

Iepuoanyeckuit 3akoH u Ilepuomuuyeckass cucreMa XUMHYECKHX
yieMeHTOB JI. U. MenaeaeeBa. CtpoeHue aToMoB. XUMHMYECKAsi CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

[lepBble MOMBITKM KIACCU(PUKAUUM XUMHUYECKUX 3yeMeHTOB. [lonsatue o
IpYINIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEIOYHO3EMENbHBIE METAILIbL,
TaJIOT€Hbl, MHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIe 00pa3yrOT aM(OTEPHBIE OKCHUIIBI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. lleproauueckas cuctema XUMUYECKHUX DJIEMEHTOB /.
.  MenneneeBa.  KopoTkonepuonHas ©  JJIMHHONEpUOAHAs  (HOpPMBI
ITeprognueckoit cuctembl xumuueckux 3iueMeHToB . Y. Menaeneesa. llepuoast
U rpynnsl. PU3WYECKUA CMBICH TOPAAKOBOIO HOMEpPA, HOMEPOB IE€pHUoAa M
CPYIIBI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX saep. M3oTomnsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aroMOB mepBbiX 20 XMMHUYECKUX DIIEMEHTOB
Ilepuoanueckoint cuctembl [[. M. MenaeneeBa. XapakTepuUCTHKAa XHMHUYECKOTO
aJIeMeHTa 1o ero mnoJioxxenuto B [lepuoguueckon cucreme /1. Y. Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUsI paJhyca arOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB TI0 TPYIIIAM U IIEPUOJAM.

3nauenue lleprnognueckoro 3akoHa u [leproanyeckoil CUCTEMbI XUHMUYECKHUX
AJIEMEHTOB JUIA pa3BUTHA Hayku U npaktuku. . WM. MenpaeneeB — y4€Hbli U
rpakJIaHVH.

Xumuyeckass cCBi3b. KoBaneHTHas (MoJiipHAss M HEMOJISIpHAsA) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3IEMEHTOB. IOHHAasA CBS3b.

Crenenp  okuciieHUs.  OKUCIUTEILHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Ipouecchl OKUCIIEHUST U BOCCTaHOBIEHUS. OKHUCIUTEN U BOCCTAHOBHUTEH.

Xumuueckui ykcnepumenm

u3ydeHre oOpasloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOCHCTBHE
TUAPOKCUAA LMHKA C PacTBOPAMM KHCJIOT M ILENOYEH, IMPOBEIECHHE OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA

(ropeHue, peakinu pa3aoKeHus, COCIMHEHNU ).
Mestcnpeomemmnbnie ceéa3u



Peammzanmss mMeXnpenIMETHBIX CBA3€M NPU M3YYCHUM XUMUM B 8 KIlacce
OCYILECTBIIIETCS 4YEPE3 UCIOJB30BAHUE KAK OOIIMX E€CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK Y MOHATUH, SIBIIIFOLIMXCS CUCTEMHBIMU JUUII OTIAEIbHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOI'O 1IMKJIA.

OO61me ecTeCTBEHHO--HAYUHbIE TMOHSATHUSA: HAyYHBIN (haKT, THUIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHUHTE3, KiIacCu(uKauus, TMEePUOANYHOCTb, HAOIIOICHHUE,
DKCHEPUMEHT, MOJCIIMPOBAHUE, U3MEPEHUE, MOJEIb, SIBICHHUE.

@dusnka: Marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIIBL, PAJUOAKTUBHOCTb, MOJIEKYJIA, JEKTPUYECKUM 3apsiil, BELIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEILIECTBA, a3, (PM3UUECKUE BEIMYWHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, COJIHLIE.

buosorust: porocunres, npixanue, ouocdepa.

['eorpadusa: armocdepa, rugpochepa, MHUHEpaibl, TOPHBIE IOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOILJIMBO, BOAHBIE PECYPCHI.

9 KNIACC

BemecTBo 1 XuMHUYeCKasl peaKus

[lepnoanueckuii 3akoH. lleproguueckas cucteMa XUMUYECKU X 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOVCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, Kaluusl, KalbUusi U UX
COCIMHEHH B COOTBETCTBHHM C IIOJIOKEHHEM 3JEMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbl XMUMHYECKOM CBSI3U. THUIBI KPUCTAINIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUINA KPUCTALUIMYECKOUN PEIIETKN U
BHJIa XUMUYECKOU CBA3U.

Knaccuduxaiyss 1 HOMEHKIaTypa HEOPTAHUYECKUX BEUIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHUYeCKUX
COEIMHEHHI, T€HETUYECKas CBSI3b HEOPTaHUY ECKUX BEILLIECTB.

Knaccuduxanuss XaMUaecKux peakiui o pa3JiMuHbIM MpU3HaKaM (1Mo 4uciTy
U COCTaBy Y4YacTBYIOUIMX B pEaKUMU BEIIECTB, MO TEIUIOBOMY 3(]dekTy, 1o
U3MEHEHHUIO CTETEHEH OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, T10
Y4acTUIO KaTaln3aropa). DK30- U SHAOTEPMHUECKUE PEAKIIUU, TEPMOXUMUYECKUE
yYpaBHEHWUS.

[lonsitue o ckopoctu xummdeckoil peakuuu. Ilonstre o0 oOpaTUMbIX U
HEOOpaTUMbIX XUMUYECKHUX peakiusax. [IoHaTHe 0 TOMOTEHHBIX U TeTePOTeHHBIX
peakuusax. [lonarue o karamuse. [loHATHE O XUMHUYECKOM paBHOBECUU. DAKTOPBI,
BIIMSIFOIIME HA CKOPOCTh XHUMHUYECKOW PEAKIMH M IOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIIMTENILHO-BOCCTAHOBUTENLHBIE ~ PEaKIMM,  OAJICKTPOHHBIN  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOM  PEAKLHUU. CocTaBnenne  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTEIIBHBIX ~ PEAaKIMK C  WCIOJIB30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 31MEKTPOIUTUUECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHuW3M IUCCOLMALMU BEIIECTB C PAa3JMYHBIMA BHIAMH
xuMudeckoi cBs3u. Crenenp aucconuanuy. CUabHbIE U CJ1a0ble SIEKTPOJIUTHI.

Peakuny noHHOTO 0OMEHA. Y CIIOBHSI MPOTEKAHUs pEAKLIUi HOHHOTO 0OMEHa,
NOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHMs peakuui. CBOWCTBA KHCIIOT,
OCHOBaHMA M COJIeM B CBETE IMPEACTABICHUNA OO0 3JIEKTPOJIUTUUYECKOU
nucconuaimu. KauecTBeHHbIE peakiiuu Ha HOHBI. [loHATHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm .

O3HAaKOMJICHUE C MOJEISIMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAIOB UM HeMeTauloB (rpadura M anMasa), CJOKHBIX BEILECTB
(xJlopuaa HaTpusi), UCCIECAOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JEHUCTBUS PA3JIMUHBIX (PAKTOPOB, HCCIEAOBAHUE HIIEKTPONPOBOJHOCTH
pacTBOPOB BELIECTB, Mpolecca JAUCCOLUMALNMU KHUCJOT, LIEJIOYEd U COJIEU
(BO3MOKHO  HKCIIOJIb30BAHME BHAECO MATEpHUAJIOB), TPOBEICHUE OIbITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM  NPOTEKaHWs  pEaKkUUid HMOHHOIO  OOMEHa
(oOpa3zoBaHmMe oOcajka, BbIJCICHUE Ta3a, O0Opa3oBaHUE BOJIbl), OIIBITOB,
WUTIOCTPUPYIOIIMX —~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHNA
(ropeHue, peakluuy pa3jokKEeHHs, COCAUHEHUS ), pacIIO3HABaHUE HEOPraHUYECKUX
BEIIECTB C MOMOUIbI0 KAUYECTBEHHBIX pEAKIMHA Ha HOHBI, PpELICHUE
DKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTasuibl M MX cOeIMHEHUA

OO6mras xapakTepucTuka raigoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okuciieHus. CTpoeHue u (U3NUEeCKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHWYECKHME CBOMCTBA Ha IpUMEpPE XJopa
(B3aUMOZIECTBUE C METaUIaMH, HEMETaJUIaMH, UIeJo4yaMu). XJIIOPOBOJOPO/I.
CoJisiHasE KUCIIOTa, XUMHYECKUE CBOWCTBA, IMOJIy4€HHE, NMpuUMeHeHue. JleiicTBue
XJIOpa U XJOPOBOAOPOJIa HA OPraHU3M 4YeJlOBeKa. BaxkHeumme XJIOpUAbl U KX
HaXOKJICHUE B MPUPO/IE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTeNeHU okuciieHus. CTpoeHrne U (Pu3nueckue CBOWCTBA
MPOCTHIX BEILIECTB — KUCJIOPOJia U Cepbl. AJUIOTPOIIHBIE MOAUDUKAIIUU KUCIOPOIa
U cepbl. XUMHYECKHUE CBOMCTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3UMIECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHUIIOB.
CepnHas kuciota, GU3MUECKHE ¢ XUMHUYECKHE CBOMCTBa (0OmmMe Kak
OpeICTaBUTENs Kjlacca KHCIOT U crenuduueckue). XUMHUUECKHE pPEaKIuy,
JeXalyMe B OCHOBE MPOMBIIIICHHOTO CIOcO0a TOMYyYEHUS CEPHOM KHCIIOTHI.
[IpumeHenue cepHoi KUCIOThI. COJIM CEPHOM KUCIIOTHI, KAUECTBEHHAs PEAKIUS Ha



cynbdar-uon. Haxoxaenue ceppl M €€ coelMHEHHA B Tpupoie. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COECAUHEHWSIMH Cepbl (KHCJIOTHBIE JIOXKAH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLECHHUS.

OO6mras xapaktepucTtuka 3jeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbBIE CTENEHH OKHCJIEHHA. A30T, pacCIpOCTPAaHEHHE B MPHUPOJE,
duznueckue u xXuMHueckue ceoiictea. KpyroBopot a3ora B npupoae. AMMHAK, €0
du3nyecKkre 1 XMMUYECKUE CBOMCTBA, MOJTyueHue U mpumenenue. Cojim aMMOHUS,
uXx (pu3NYecKue U XuMUYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBbl aMMOHUS. A30THas KUCJIOTa, €€ MOJIydeHue, (PU3MUECKHEe M XUMHYECKHUE
cBoiicTBa (0OIME Kak TMPEACTaBUTENS Kiacca KHUCIOT W CHEIU(PUIECKUR).
Hcnonp3oBaHue HHUTPATOB M COJiE aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMHUYECKO€ 3arpsi3HEHNE OKPYIKAIOILIEH Cpelbl COEAMHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arps3HEHUE BO31yXa, MOYBbI M BOAOEMOB). Docdop,
ajuoTponHble Moaudukauu (ocdopa, PU3UUECKHME M XUMHYECKHE CBOICTBA.
Oxkcun docdopa (V) u docdhopHas kucyiota, GU3NUECKUE U XUMUYECKHUE CBOICTRA,
nosyuenue. McnonbzoBanue GpocaroB B Ka4ECTBE MUHEPAIBLHBIX YI00pEHUM.

OO6uras xapakrepuctuka 31eMeHTOB |VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbI€  CTENEHU  OKUCJIEHUA.  YTJEepoHd,  aUIOTPOIHBIE
Moau(uUKalMy, pacnupocTpaHEeHHEe B NpUpoAe, (U3UUECKHE U XUMHUYECKUE
cBoiicTBa. AacopOuusa. Kpyrosopot yriepona B npupone. OKcuapl yriepoaa, ux
busznueckue u XUMHUYECKUE CBOMCTBa, JEHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHHUE U MPHUMEHEHHUE. DKOJOTMUECKUE NPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumoresa r1oOaJILHOTO TMOTEIUICHUS KJIMMAara, TapHUKOBBIN
¢ dexT. YrosbHasg KUCIOTa U €€ COJIM, UX (PU3NYECKHE U XUMMUYECKUE CBOMCTBA,
noJiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHauanbHbIEC MOHITHS 00 OPTaHUYECKHUX BEHIECTBAX KAK O COCTMHEHUSAX
yriaepoja (MeTaH, 3TaH, STUICH, alleTHIICH, 3TaHOJI, TJIMLEPUH, YKCYCHAas KUCIIOTA).
[lpupoaHble MCTOUHMKH YTIEBOAOPOJOB (yrojb, MNPUPOAHBIA Tra3, HedTh),
OPOAYKTHl UX TMepepaboTku (OEH3MH), UX POJib B OBITY WU MPOMBIIUICHHOCTH.
[lonsiTe 0 OMOJIOrMUECKHU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBojaax — U Ux
poaM B OKM3HM UeJoOBeKa. MarepualibHOE€ €IUHCTBO OpPraHMYECKUX U
HEOPTaHUYECKUX COCAUHECHU M.

Kpemuuii, ero ¢usmdeckue M XMMHUYECKHE CBOMCTBA, IMOJyY€HUE U
npumenenre. CoeauHeHuss kKpeMHus B mpupojae. OOmme mnpenctaBieHus o0
okcune kpemuus (IV) n xpemuueBoi kucnore. CHIMKAThl, UX HCTIOJIB30BAaHKE B
OBITYy, B MPOMBINUICHHOCTH. BakHelie cTpouTeIbHbIE MaTepHalbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobiemMbl 6e30MacHOr0 UCTOJIBL30BAHUS
CTPOUTEIIBLHBIX MaTEPHUAIOB B IIOBCEIHEBHOU KU3HU.

Xumuueckuii IKcnepumenm .

u3ydeHne oOpa3loB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
MIPOBEICHUE KaueCTBEHHBIX PEAKIMA Ha XJIOPHUA-UOHBI U HAOIOACHUE TIPU3HAKOB
UX TPOTEKaHUs, ONbITHI, OTpaxaromme (U3NYEeCKUEe U XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJUMHEHWM (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHUATIOB),
O3HAaKOMJICHUE C oOOpa3liaMu XJIOPUJOB (TAJOTEHHUIIOB), O3HAKOMJICHHE C
oOpazmaMu ceppl MU €€  COCOUHEHMSIMU  (BO3MOXHO  MCHOJb30BaHHE
BUJI€OMATEpUAIOB), HAOMOAEHUE IpoLecca O0OYraMBaHUs caxapa MoJ AEHCTBUEM
KOHIEHTPUPOBAHHONW CEPHOM  KHUCIIOTBI, HW3YYEHHE XHMHUYECKUX CBOWCTB
pa30aBIIEHHOM CEPHOM KHCJIOTHI, MPOBEACHUE KAUYECTBEHHOW PEaKMu Ha CyJb(hart-
MOH M HaOJIIOJIEHUE MNpHU3HAKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3MYECKUMHU
cBoiicTBaMu a3oTa, (ocopa U HX COECAUHEHHH (BO3MOKHO MCIOJIb30BAaHUE
BUJI€OMAaTEpUaioB), oOpa3liaMu a30THBIX U (POCPOPHBIX yIOOPEHUI, TOIyUEHHE,
coOMpaHue, paclo3HaBaHUE M UW3YUYEHUE CBOMCTB aMMHuaka, NpPOBEICHUE
Ka4eCTBEHHBIX pPEaKiuil Ha MOH aMMOHUs U (pocaT-MOH U U3YydEHUE NPU3HAKOB
UX MPOTEKaHUs, B3aUMOIEUCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO  HCHOJB30BAaHUE  BHUAEOMATEPUANIOB), M3y4EHUE  MOJENEH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IpOIECCOM aACcOpPOLMM PAcTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM VIIEM H
YCTPOMCTBOM MPOTUBOrasa, MoJiydueHue, COOMpaHue, pacro3HaBaHUE U HU3y4eHUE
CBOMCTB YTJIEKUCJIOTO Ta3a, MPOBEJECHUE KAaueCTBEHHBIX pPEakiuil Ha KapOOHAT U
CUJMKAaT-UOHbl W MW3YyYECHHE NPU3HAKOB MX NPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKIHMEW CHJIMKATHOW NPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o Teme « BakHenme HeMeTaJibl M KX COCTUHECHUSD).

MeTaJuIbl M MX COCAMHEHUS

OO6m1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAHUU
UX NoJoXeHuss B llepmonnueckor cucteme xumudyeckux sieMmeHtoB [J[. .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHre MeTauioB. MeTtayummueckasi CBs3b U
METAUIMYECKAd  KPUCTAUIMYECKAss  pemerka.  DJEKTPOXUMHUYECKUH  psij
HanpspDKeHni MeTauioB. Gusndeckue U XUMUYECKHe CBOMCTBa MeTauioB. OO1mme
crocoObl ToydeHus: meraioB. lloHsiTHE O KOpPpO3WM METAIOB, OCHOBHBIE
CIOCOObI 3alMThl UX OT Koppo3uu. CrulaBbl (CTanb, YYryH, AIOPaTIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIICHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHHE B [leproanmueckoil cucTeMe XMMHYECKUX
anemeHtoB . M. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXICHUE B IIPHUPOJE.
dusnyeckrue U XMMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U



TUIPOKCHUIBI HaTpusa W Kamus. [IpruMeHeHue MIETOYHBIX METAUIOB U HX
COCIMHECHUM.

[llenoyHo3eMeENbHBIE METAUIBI MAarHAM W KaJbLMM: [IOJIOKEHUE B
Ileproanueckoit cucreme xuMudeckux seMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HAX0XJIeHUE B ipupoje. Pu3ndecKkue 1 XUMUIECKUE CBOMCTBA MarHUs
U Kanplms. Baxselnme coenvHEHUs Kaublusg (OKCHI, THAPOKCHUI, COJIH).
XKécTrocTh BOMIBI M cIOCOOBI €€ yCTpaHEHUs!.

ANIOMUHHN : TOJIOkKEHUE B [lepnoinueckoi CuCTeMe XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aroMa, HaxoxieHue B mpupone. dOusmyeckue u
XUMHYECKUE CBOWCTBA aTFOMUHUS. AM(POTEpHBIEC CBOWCTBA OKCHIA M THAPOKCHIA
AITFOMHUHMUSL.

Kenezo: nonoxenue B [lepruognyueckoil CHCTEME XUMHUYECKUX AJIEMEHTOB /l.
. MengeneeBa, CTpoeHHE aroma, HaxoxkAaeHue B mnpupoae. Duzumueckue u
XUMUYECKHE CBOUCTRA xkele3a. OKCuabl, TUIpoKCU bl U cosn kenes3a (1) u sxenesa
(1), ux cocTaB, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuii IKcnepumenm .

O3HAKOMJICHME C oOpa3llaMd METaUIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOICTBaMH, U3yY€HUE PE3YJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOEHHOCTEW B3aMMOJICUCTBUSL OKCHUAA
KaJdblMsl M HATpUsl C BOJOM (BO3MOXHO HCIOJB30BAaHUE BHJIEOMATEPUATIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KEJNE3a B KUCIOPOIE
(BO3MOKHO  HCIMOJIb30BAaHUE  BHJIEOMATEpPUAIOB), MPU3HAKOB  NPOTEKAHUS
KAYECTBEHHBIX PEAKLM HA MOHBI: MarHus, KaJbLWs, AIIOMUHUSA, LIUHKA, JKEJe3a
(I u xenesa (I1l), mequ (1), HaOmrOEHUE M OTIMCAHUE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HWOHAMHM HaTpus, Kaausd U Kaublus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), UCCIIeI0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCUIA AITFOMUHHUS
Y TUAPOKCHUA [IUHKA, PEHICHUE SKCIIEPUMEHTANIbHBIX 337a4 10 TeMe « Baxknenmme
METAJUIbl U UX COCAUHEHUS».

XuMUA U OKPYKAK0IA cpeaa

BemectBa 1 marepuasibl B IOBCEIHEBHOM KU3HMU 4eloBeka. besomacHoe
UCIIOJIb30BaHNUE BEIIECTB U XMMUYECKUX peakiuil B ObiTy. IlepBas momours npu
XUMUYECKUX 0XKOraX U OTPABJICHUSAX.

XuUMUYECKOe 3arps3HEHUE OKpYKarolel cpesl (mpeaenbHas JOIMyCTUMAast
KOHLIeHTpauus BeuecTs, naitee — [IJIK). Poms xuMuu B pelieHnd 3K0JI0THYECKUX
npooeM.

Xumuueckuii Ikcnepumenm:

u3ydeHne 00pa3loB MaTepHalioB (CTEKIIO, CIIaBbl METAIIOB, MOJUMEpPHbIE
MaTepuabl).

Mesrcnpeomemmnuwie ceasu



Peammzanmss mMeXnpenIMETHBIX CBA3€M NPU M3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBJSIETCS. 4epe3 MCIOJb30BaHME KaKk OOIIMX €CTECTBEHHO-HAy4HbIX
NOHATUM, TaK U MOHATUHN, SIBISIOIIMXCS CUCTEMHBIMU JJISI OTAEIbHBIX MTPEAMETOB
€CTECTBEHHO--HAYYHOI'O 1IMKJIA.

OO01me ecTeCTBEHHO-HAYYHbIC TOHATHS: HAyYHBIM (akT, TUMOTE3a, 3aKOH,
TEOpHsl, aHAJM3, CHHTE3, KIacCU(PUKaLMs, NEPUOIUUHOCTh, HAOIIOICHHUE,
DKCHEPUMEHT, MOJEIUMPOBAHUE, WU3MEPEHUE, MOJEIb, SBJICHHUE, NAPHUKOBBIN
3 QeKT, TEXHOJIOTHsI, MaTePHAaIbI.

@dusnka: marepus, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIIBL, PAaJUOAKTHUBHOCTH, MOJIEKYJA, DJIEKTPUYECKUM 3apsil, INPOBOJHHUKH,
NOJIyIIPOBOJIHUKH, JIMAJIEKTPUKH, (POTODIEMEHT, BEUIECTBO, TeNO, OObEM,
arperaTHoe COCTOSIHHE BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAILIMYECKAS
peméTKka, CriaBbl, (PU3UUYECKHE BEIMYUHBI, €AUHMIIBI M3MEPEHHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIaHETHI, 3BE3 b1, COJHIIE.

buonorus: dortocunres, npixanue, Onocdepa, 3KOCHCTEMA, MUHEPATbHBIE
y10OpEeHUsL, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, rumpochepa, MUHEpAIbl, TOpPHBIE TOPO/IBI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIIMBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3VYJIBTATHI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMUSI TPOTPAMMBI  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHH B €IUHCTBE y4E€OHOU W
BOCTIUTATEILHOM JESTEILHOCTA B COOTBETCTBHUU C TPAIUIIMOHHBIMU POCCHIUCKUMU
COLIMOKYJBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMU IICHHOCTAMH, MNPUHATHIMU B
oOIlleCTBE MpaBWJIAMU W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT MpoIEccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COITMATM3AIIAN 00 YJarOIIUXCS.

JIngHOCTHBIE  pe3yabTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAFOIIUXCS
PYKOBOJICTBOBATHCSI CUCTEMOWM TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAlUA U
pacimMpeHue OnbITa JeITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIIEHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAaydHOMY HAacJeIWi0, MOHUMAaHWS 3HAYECHHUS XHUMHWYECKOW HAyKH B JKU3HH
COBPEMEHHOT0 O0IIeCTBa, CIIOCOOHOCTH BJIQJCTh JOCTOBEPHOUN HHQPOpMAIHECH O
NEPENAOBBbIX JOCTUKEHUSAX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpPa U OOIIECTBA,;

2) TpaKIaAHCKOT0 BOCTIMTAHMS:

MPEACTABICHUS O COUMAIBHBIX HOpPMax W MPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUH B KOJUJICKTUBE, KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIEAOBATENbCKOM, TBOPUYECKOM MW  APYrHX  BHAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MACSITEIHHOCTH TPHU
BBITIOJTHEHUW Yy4YEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKUX
HKCTIEPUMEHTOB, CO3/IaHUH YYE€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIO HUMAHUIO
M B3aUMOIOMOIIM B TMpollecC€ ITOM Y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEACHUE M IIOCTYIIKM CBOMX TOBApUIIEN C MO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHMS MOCJIECTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHYECKNE MPEACTABIECHUS O BEIIECTBE M XHUMHUYECKOU PEaAKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTAaBJISIOLINE
OCHOBY JIJIsl TIOHUMaHHS CYIIIHOCTH HAaydHOW KapTHHBI MUpa, MPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3AUMOCBA3SIX YEIOBEKA C
MIPUPOJHOM CPENION, O POJIM XUMHUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYECHUE HOBBIX 3HAHUN IO
XUMUHU, HEOOXOAUMbIEC JJIi OOBACHEHUS] HAOJIOJAEMBIX IPOIECCOB U SIBJICHUIA,
MO3HABaTeNIbHOM, MHPOPMALMOHHON W YHUTATEIbCKOM KYyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YE€OHBIMM TEKCTaMHU, CIPABOYHOU



JUTEPATypOM, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYYCHHWIO W TO3HAHUIO, JHOO0O03HATEIHbHOCTh, TOTOBHOCTH H
CIIOCOOHOCT, K  CaM00Opa3oBaHMIO, TPOEKTHOW W  HCCJIEI0BATEIbCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTU W YPOBHSA OOYYCHHS B
JlabHEUIIeM;

4) dpopMupoBaHus KYJIbTYPbl 310POBbI:

OCO3HAHUE IICHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
37I0POBbIO, YCTAaHOBKM Ha 30pOBBI 00pa3 >KW3HU, OCO3HAHUE IOCICACTBUN U
HEMPUSITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTOJIsI, HAPKOTHKOB, KypEHHSI),
HEOOXOAUMOCTH COOJIIOICHHUST TMpaBuUil  0€30MacCHOCTH TpU  OOpAIEHUH C
XUMHUYECKUMU BEIIECTBAMU B OBITY U pEeaTbHOU KU3HU;

5) Tpy10BOT0 BOCIIUTAHMSI:

MHTEpEC K MPAKTUYECKOMY U3Y4EeHUIO Npodeccuil U Tpyaa pa3aIudHOro poja,
YBOKEHUE K TPYAy M pe3yibTaraM TPYAOBOW AEATEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHMM 10 XWMHUHM, OCO3HAHHBIA BBHIOOP
WHMBUIYATbHON TPACKTOPUU TIPOAOJDKEHUS O0pa30BaHUsl C YUETOM JIMIHOCTHBIX
MHTEPECOB U CTIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCIIEITHOM MPO(ECCUOHATILHON JIEATEILHOCTH U PA3BUTHS HEOOXOIMMBIX YMEHHUI,
TOTOBHOCTh aJJallTUPOBAThCS B PO (ECCUOHATIbHOM CPENIE;

6) PK0JIOTHYeCKOr0o BOCTIMTAHHUS:

HKOJIOTMUECKHU 1IeJIECOO00pa3ZHOE OTHOIIEHUE K MPUPOAE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE LICHHOCTH 3J0pPOBOT0O U
Oe3omnacHoro oOpa3a JKU3HHM, OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY
(GU3NUECKOMY U TCUXUYECKOMY 3JI0pOBbIO, OCO3HAHUE LEHHOCTH COOJIIOJICHUS
MpaBuJ 0€30TMaCHOTO TIOBEACHUS NPU PadoTe C BEILIECTBAMH, a TAKKE B CUTYaITUsX,
YTPOKAIOIIUX 37I0POBbIO U )KM3HHU JTHONIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJydyaeMble TIPU U3YYECHUU XUMHH, IS
pELICHUS 3a]1a4, CBA3AHHBIX C OKPYKAIOLIECH MPUPOJHON CPENOH, ISl TTOBBIIIICHUS
YPOBHS  JKOJIOTMMECKOW  KYyJIbTYpbl, OCO3HaHHUS TIJI00ATBLHOTO  XapakTepa
AKOJIOTMYECKUX TPOOJIEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBINIUICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAIIBHOW MPAKTHKE.

METAIIPE/IMETHBIE PE3YJIbTATbI

B cocTtaBe wMeranpeaMeTHBIX Pe3yJbTAaTOB BBIACSIOT 3HAYMMBIC IS
dbopMUpOBaHUsT MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATHA (3aKOH, TEOpUs,
NPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, TPOIECC, SKCTIEPUMEHT U JIPYroe.), KOTOPHIE
UCTIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax W ITO3BOJIIOT Ha
OCHOBE 3HAaHUW M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABJICHUE O IEIOCTHOU



HAyYHOU KapTHWHE MHpa, U YHUBEpPCaIbHbIC yueOHbIC JEeHCTBUS (TI03HABATEILHEIE,
KOMMYHUKaTHUBHBIC, PETYJISTUBHBIC), KOTOpbIE OOECTICUMBAIOT (HOPMHUPOBAHUE
FOTOBHOCTU K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4E€OHOU
NEATEIbHOCTH.

Io3naBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE e HCTBUS

ba3oBble Jlornyeckue 1eiCTBUA:

YMEHHUSl KCIOJB30BaTh MPUEMBI JOTMYECKOTO MBINUIEHUS MPU OCBOCHHUH
3HAHUU: PACKPBIBATH CMBICII XUMHUYECKUX MOHSATUN (BBIACIATh UX XapaKTEpPHbIC
MPU3HAKY, YCTAHABIMBATh B3aUMOCBS3b C JPYTUMH TMOHATUSIMH), UCIOJb30BaTh
MOHATHUS JJIsI OOBSACHEHUS OTIACIBbHBIX (DAKTOB U SIBJICHHM, BEIOMpATh OCHOBAHUS H
KpUTEPUU I KJIACCU(DPUKAIIMM XUMUYECKUX BEIIECTB M XMUMHUYECKHUX PEAKIIUi,
yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU H3Yy4EHUS,
CTPOUTDH JIOTUUECKUE PaCCYKACHUSI (MHIYKTUBHbBIC, AEAYKTUBHBIEC, TI0 AHAJIOTHM),
JIeaTh BBIBOJIbI U 3aKJIFOUCHUS;

YyMEHUE TMPUMEHSATh B MPOIECCe TO3HAHUS MOHATUS (TPEIMETHBIC U
MeTanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCTIOJL3YEMbIC B XMMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIC B XUMUHU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJIeMEHTa), XUMHu4Yeckas ¢GopMysia U YypaBHEHHE
XUMHUUYECKOUN PEaKIMK — MPU PELICHUH Y4e0HO-TI03HABaTENbHbIX 33/1a4, C y4ETOM
ATUX MOJENIbHBIX TMPEACTABJIICHUN BBISBIAT, M XapaKTEPHU30BaTh CYIIIECTBECHHBIC
MPU3HAKUA U3Y4aEMbIX 00BEKTOB — XMMUYECKUX BEILECTB U XUMHUECKUX PEAKIIUH,
BBISBJISATH  OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHbIE CBSI3M U
IPOTUBOPEUHUS B U3y4aEMbIX MPOLIECCAX U SBJICHUSIX.

Bba3oBble uccienoBaTebCcKue 1eiCTBUSA:

YMEHHE HCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe B KauecTBE OCHOBBI i (POPMHUPOBAHUS TUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUMH;

NpUOOpETeHHEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alUUd M MPOBEIACHUIO
YUEHHYECKHX OKCIEPUMEHTOB, yMEHHME Ha0IoAarh 3a XOAO0M Mpoliecca,
CaMOCTOSITEIIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (OpMyIMpOBaThH 000OIIECHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCIIECIOBAHUS, COCTABIISATH OTYET
O TIPOJICNIaHHOM padoTe.

Pab6ora ¢ ungopmanmeii:

yMEHHE BBIOMpATh, aHAIM3WPOBATH M HHTEPIPETUPOBATH HH(OOPMAITUIO
pa3IMYHBIX BUIOB M (HOPM MPEACTABIICHHUS, TIOJIYy4aeMyI0 U3 Pa3HbIX MCTOYHHKOB
(HaydyHO-TIOMYJISIpHAsl  JUTEparypa XUMUYECKOrO COJAEpKaHUs, CIpPaBOYHBIC
nocobusi, pecypcsl WHTepHeTa), KPUTHUYECKH OIICHWBATH MPOTHBOPEUYUBYIO H
HEIO0CTOBEPHYIO HH(POPMAIIHIO;



YMEHHUE NPUMEHATh Pa3JUYHbIE METOJbl M 3alpoChl MPU MOUCKE U O0TOOpE
UH(POpPMAIIUM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIHUMBIX JJISI BBITTOJHEHHS
y4€OHBIX M MO3HABATENILHBIX 3aau OINPENEIEHHOTIO TUIIA, IPHOOPETEHNE ONbITA B
o0jacTl WCMOJIL30BaHUA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOI'O MCTIOIBb30BaHUs PA3JUYHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (JOPMY IMpECTaBICHUsT HHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 33JauMd HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBAThb B IMpollecce Y4eOHOU W
UCCJIEIOBATENILCKOW JEATENIbHOCTH MH(POPMALMIO O BIMSIHUM IPOMBIIUIEHHOCTH,
CEINbCKOIO XO35IMCTBA M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLIEH NPUPOIHOU
Cpelbl.

KoMmyHuKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUSA:

YMEHHs 3a7aBaTb BONPOCHI (B XOlI€ Auaiora W (WiIM) AUCKYCCHUH) IO
CyLIECTBY  0OCyXZaeMoW  TeMbl, (QOpPMYIMpPOBaTb CBOUM  MPEJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPE/JIOKEHHOM 3a7auH;

YMEHHUS  TPEJICTABISATh  IOJIyYEHHBIE  pe3yJbTaTbl  [O3HABATEILHOU
JESTEIbHOCTA B YCTHBIX M TMCbMEHHBIX TEKCTax; JejaTb MPE3EHTALUIO
PE3YyAbTATOB BBINOJHEHUS] XUMHUYECKOTO JKCIEpUMEHTa (1a00paTOpHOTO OIBITA,
Ja00paTOpHOM pabOTHI MO UCCIIEAOBAHUIO CBOMCTB BEILIECTB, yU€OHOTO MPOEKTA);

YMEHHUS Y4E€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W HCCIIENOBATENIbCKOW  JEATEIbHOCTU  MPU  PEIICHUU
BO3HUKAIOIIMX MpOoOJeM Ha OCHOBE yué€ra OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uluii (00CcyxkaeHus, OOMEH MHEHHUSIMHU, «MO3TOBbIE LITYPMbD», KOOpAUHALIUS
COBMECTHBIX JICMCTBUI, OMNpeNeleHne KpUTEpUEB IO OLEHKE KauecTBa
BBITIOJTHEHHO M pabOThI U IPYTHE).

PerynsiTuBHbIE YHMBeEpPCAIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHUE CAMOCTOATEIbHO OMNpPENEisITh LEIH JEATEeIbHOCTH, MJIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh, BbIOMpATh HanboJee 3PGeKTUBHBIE CIIOCOOBI PElICHUs] YIEOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTAaBJATh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEUCTBUW IIPU BBIITOJHEHUN 33JaHUM C  Y4ETOM
MOJIy4€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OIICHUBAaTh COOTBETCTBHE MMOJIYYCHHOIO pe3yJibTaTa 3asBJICHHOW LIEIH, YMEHHE
UCIIOJIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, MPEAJiaraeéMble B YCIOBUH 3a/IaHUH.

MNPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 00S3aTEIbHOTO
CONlEpaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepampHOM pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYArOIMMUCS HAydHBIC 3HAHUSA, YMEHHS M CIOCOOBI



neucTBUl, cnenuuyeckue Uil OPEIMETHOM o00JacTH  «XUMHUSD», BHIBI
JNEATEIbHOCTH MO  MOJYYEHHIO HOBOTO 3HAHWSA, €ro  HMHTEPHPETAILNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX U HOBBIX CUTYaIUsX.

K xonIty oOyuenus B 8 kiacce mpeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTh Y OOYHArOIIMXCSI YMEHU:

e pacKpbIBaThb CMBICJI OCHOBHBIX XUMHYECKHX IMOHSITHUW: aTOM, MOJIEKYJIA,
XUMHAYECKUM DJIEMEHT, TMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(0THOPOJIHAs U HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHas U
MOJIEKYJISIDHAas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBasi JI0Jisi XUMHUYECKOI0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJOTa, OCHOBAHHUE, COJIb, HJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKUCJICHUSI, XUMUUYECKash peakius, KiacCUuPukanus peakiui: peakuuu
COCIWHEHHUSI, PEAKIMU PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEaKIUU
0OMeHa, 3K30- U IHIOTEPMUUECKHUE PEAKINH, TEINIOBON 3PPEKT peakuu,
SAIpO aroMa, SJCKTPOHHBIA CJIOM aroma, aTOMHas OpOUTalb, PagUuyC
aToMa, XUMUYECKasi CBS3b, MOJISIPHAS. U HEMOJSIPHAS KOBAJICHTHAs! CBS3b,
MOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PacTBOP, MAacCOBasi JOJISI BEIIECTBA
(MpOLIEHTHAs KOHIICHTPAIIUs) B PacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMWYECKHUX TOHATHH W
MPUMEHSITh 3TU MOHATUS MPU ONTMCAHUU BEIIECTB U UX MPEBPAIICHUIA;

e HCTOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJISI COCTaBJeHHUS (QopMyi
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIUN;

e OIPEACISATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIUHCHUSAX,
MIPUHAJIEAKHOCTh BEHIECTB K ONPEIEIEHHOMY KJIacCy COEAWHEHHU M0
dbopMyiaM, BUJ XHUMHYECKOM CBs3U (KOBJICHTHAas] W HOHHAd) B
HEOPTraHMYECKUX COCTUHCHUSX;

e packpeiBath cMbica Ilepuogmueckoro 3akona J[. M. Menneneea:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DAJIEMEHTOB OT MX IOJIOKEHUA B llepuomnueckoint cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOT'O YY€HHs, 3aKOHa ABOTaIpo;

e OIKWCHIBATh M XapakTepu3oBaTh TaOaMuHyr0 (opmy Ileproauueckoit
CUCTEMBbl XMMHUYECKMX DJIEMEHTOB: pa3jiduarh TMOHITUS «TJaBHAas
noarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpynmna)y, mansie u
OoJbIIEe TIEPUOJIBI, COOTHOCHUTh OOO3HAYCHMS, KOTOPHIE HMMEIOTCS B
tabmuie «lleprognaeckas cuctema XuMuU4eckux odnementoB /JI. .
MenpeneeBa» C€ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YMCIO AJICKTPOHOB
Y paclpeesieHUE UX 10 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UUIMPOBAaTh XUMHUUECKUE AJIEMEHThI, HEOPTaHUUECKHUE BEILECTBA,
XMMHUYECKUE PeakuuH ([0 YMCIy U COCTaBy YYAaCTBYIOIIMX B PEaKLUU
BEIIECTB, MO TEIIIOBOMY (P QEKTY);

XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XMUMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPAKAAsl ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHU! COOTBETCTBYIOIIMX XUMUUECKHUX PEaKLUN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XHMHUYECKUX NPEBpALICHUN B
Pa3JIMYHBIX YCJIOBUSAX;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJIEKYJSIDHYI0O H  MOJISIDHYIO MAaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »JJIeMEHTa 1o (opmyie
COEIMHEHUS, MacCOBYIO J0JII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&Thl
10 YPAaBHEHUIO XUMHYECKOU peaKiny;

IPUMEHAITh OCHOBHBIE OTIEPALIMU MBICIUTEIbHOMN IEATEIbHOCTU — aHaJN3
U CHHTE3, CpaBHEHHUE, O0OOIIEHHE, CHUCTEMAaTU3allHIio, KIacCU(UKAIHIO,
BBISIBIICHUE NPUYMHHO--CJIIEJCTBEHHBIX CBA3EH — JJIsI M3Y4YE€HUsI CBOWCTB
BEUIECTB M XHMHUYECKUX PEAKIHUi, €CTeCTBEHHO-HAyYHbI€ METO/bI
NO3HAHUSA — HaOIOICHUE, W3MEPEHHUE, MOJCIMPOBAHUE, SKCIIEPUMEHT
(pealbHbIN U MBICJICHHBIH);

ClIe0BaTh  MpaBWIaM  IIOJIb30BAHUS  XMUMHUYECKOM  IOCYIOM W
Ja00paToOpHBIM  000pYZOBaHMEM, a TAaKXKe IMpaBuiIaM OOpalleHHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HpIX BEMIeCTB (BOJOPOJAa M KHCJIOpPO/Aa), IPUTOTOBICHUIO
PAacTBOPOB C ONPENEIIEHHON MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHYECKHME  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILEIOYEH U KUCJIOT C MTOMOIIBIO MHIUKATOPOB
(maxmyc, deHonTanent, METUIOPAHK U JPYTHUE).

K xoHiry oOyueHust B 9 Kiiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkarh C(POPMHUPOBAHHOCTH Y O0YJAIOIIMXCST YMEHU:

PaCKpbIBaTh CMBICJI OCHOBHBIX XWMHYECKHAX TMOHITHH: XUMHUYECKHMA
AJIEMEHT, aTOM, MOJIEKYJd, HOH, KATHOH, AHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEUIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHUSI, XUMHUUECKasI peaKisi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ deKT
peakiuu, MOJIb, MOJISIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLMALMS, PEAKIHUH HOHHOTO
oOMeHa, KaTaqu3arop, XUMHYECKO€ paBHOBECHE, oOOparuMbie W



HeoOpaTUMble pEaKlMW, OKUCJIHUTEIbHO-BOCCTAHOBUTENBHBIE PpEAKIINU,
OKHCJIUTENb,  BOCCTAHOBUTENb,  OKHCIIEHUE W  BOCCTAHOBIICHHE,
aJuIoTpomus, aM(pOTEPHOCTh, XUMHYECKasl CBsI3b (KOBaJIEHTHAsl, MOHHas,
METAJUIMYECKAsA), KPUCTAUIMYECKAs pEIIETKA, KOpPpO3us METaIOB,
CIUIaBbl, CKOPOCTb XMMHWYECKOW pEaKUu, NPEACIbHO JIOIyCTUMAas
koHueHnTpanus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMUYECKHX IIOHATHH U
NPUMEHSTH 3TU NOHATHSA MPU OMMCAHUU BEILIECTB U UX MPEBPAILECHUI];
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJIi COCTaBleHUs (opmyi
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIUM;

ONPENEIATh BAJICHTHOCTh M CTEIIEHb OKUCJICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHMIX PA3JMYHOTO COCTaBa, IMPUHAICKHOCTh BEIIECTB K
ONPENENEHHOMY KJIACCy COEIMHEHUH 1Mo (opMyliam, BUJ XUMHUUYECKOU
CBsBUM (KOBaJICHTHAs, MOHHAsA, METAUIMYECKas) B HEOPraHMYECKHUX
COEIMHEHUSX, 3aps/l MOHA MO0 XUMUUYECKOU (popmyrie, Xapakrep cpeabl B
BOJIHBIX PAaCTBOPaxX HEOPTAHMYECKUX COCAMHEHUM, THUI KPUCTALUIMYECKON
PEETKY KOHKPETHOTO BEILIECTBA;

packpbeiBath cwmbici Ilepuomnueckoro 3akona . . MenneneeBa u
JEMOHCTPUPOBATH €r0 TMOHUMAHHE: OIMCHIBATh M XapaKTEPHU30BATh
tabimunyto Gopmy Ileproguueckoil CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB:
paziMyaTh TMOHATHUS «IJIaBHasg mnoarpynna (A-rpynma)» U «rnoOodHas
noarpynna (b-rpynma)», Manble U OOJIbIIME MEPUOJbl, COOTHOCUTH
0003Ha4eHMs, KOTOpPbIE MMEIOTCS B TMEPUOJUYECKOW Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHMYECKHUX
AJIIEMEHTOB (COCTaB M 3apsiJ sjapa, OO0IIee YHUCIO JJIEKTPOHOB U
pacmpesieieHie WX 10 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCAUHEHUN B
npeaenax MajiblX NEPUOJOB U IJIaBHBIX NOATPYHI C YYETOM CTPOCHHS UX
aTOMOB;

KJacCcU(UUMPOBaTh XUMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHUE BEILECTBA,
XUMHYECKHE peakiuu (M0 YMCIYy W COCTaBY Y4YaCTBYIOLIMX B PEaKIUU
BEIIIECTB, IO TEIIOBOMY 3(h(}EKTy, 0 M3MEHEHHUIO CTETCHEH OKHCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOIIME U CHEHUPUICCKHE XUMHUYCCKHE
CBOMCTBA TMPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEP)KIasd ONMUCAHUE
IpUMEpPaMH MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINM;

COCTaBJSATh YPABHEHHS DIEKTPOJIUTHYECKOW JUCCOUMAIMU  KHUCJIOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMEHa, YpaBHEHMS pEaklUUid, MOATBEPKAAIOIIMX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXKTY BELIECTBAMHM Pa3JIMYHBIX KIACCOB;
pacKphIBaThb CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA
MOCPEACTBOM COCTABIICHHUS AIEKTPOHHOI0 OajlaHca ATUX PeaKIuii;
IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOJKHOCTU TPOTEKAHUS XWMHUYECKUMX TPEBpAICHUI B pa3IMuHbIX
YCIIOBHUSX;

BBIYUCIISITh OTHOCHUTEIbHYIO MOJIEKYJSIDHYO M MOJIPHYKO MAacChl
BEIIECTB, MACCOBYIO [IOJII0 XHUMHYECKOrOo »JJeMeHTa 1o ¢opmye
COEIMHEHMS, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&EThl
[0 YPAaBHEHUIO XUMHYECKOU peaKIny;

coOMmofaTh  MpaBWia  MOJb30BAHUS  XUMHUYECKOM  MOCYOoOHM
Ja00paTopHBIM  00OPYJOBaHMEM, a TakkKe IMpaBWia OOpallleHus C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH IO BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUI0 U COOUpaHUIOo
ra3o00pa3HbIX BEUIECTB (AaMMHUAKa U YIJIEKUCIIOTO ra3a);

OPOBOAUTH  PEAKLUMH, TMOJTBEP)KIAIOIINE  KAueCTBEHHbIM  COCTaB
pa3IMYHBIX BEILECTB: paclo3HaBaTh ONBITHBIM MYTEM XJIOPHU-, OPOMUI-,
uoaun-, kapOoHar-, ¢ocdar-, cuiukar-, cyiabdar-, THIPOKCHI-HOHbI,
KaTUOHbl aMMOHMS M MOHBI M3YyYEHHBIX METAUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPAX HEOPTaHWUECKUX BEIIECTB;

IPUMEHAITh OCHOBHBIE OIEPallMi MBICIUTENbHON JESTEIbHOCTH — aHan3
U CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMaTU3alUio, BBISIBICHUE
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — Il M3YUEHHUs CBOMCTB BEIIECTB U
XUMHYECKUX PEAKIUH, EeCTEeCTBEHHO-HAYYHbI€ METO/bl TO3HAHUS —
HaOJII0/IeHUEe, U3MEpPEHUE, MOCIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
KoauvecTBo yacos
Ne HaumeHoBaHMe pa3ie’ioB U DJIeKTpOHHBbIE (1H( poBbIe)
KouTpoJsbHbI€ IpakTuyeckune
n/n TeM NPOorpaMMbl Bceero o0pa3oBareJ/ibHbIE PeCypChl
padoThI padoThI
Pazned 1. [lepBoHauyajibHble XUMUY€ECKHE OHATHSA
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKOUN JEATEIBHOCTH https ://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTBa 1 xuMHuueckue 15 1 bubmuoreka [IOK

' peakuuu https ://m.edso0.ru/7f41837c

Hroro mo pazmeny 20

Pa3znen 2. BaikHelime npeacTaBuTe/IM HEOPraHU4Ye CKUX BellleCTB
21 Boznyx. Kucnopoa. [lonsitue 5 bu6mmoTteka [IOK

' 00 OKCHIax https ://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o kuciorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https ://m.edso0.ru/7f41837¢
53 Bona. PactBopsr. [lonsitre 00 5 1 1 bubmmnoreka LIOK

' OCHOBaHMSIX https ://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJT1acChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COEITMHECHUI https ://m.edsoo.ru/7f41837c

Uroro mo pazueny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoauyeckas cucrema xumuieckux 3aeMeHTOB /. U. MenneneeBa. CTpoeHne aTomMoB.
Xumuyeckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBUTEJILHbIE PeaKIUU



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

[Tepuoauuecknii 3aK0H U

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKH X d51eMeHTOB J1. WM. https ://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHnue atoma
Xu )
3.2 oKrfn[ch:;:}ff-m 8 bubmorera IOK
' https ://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEJIBHBIC PCAKITMU
bu6munoreka [IOK
Hroro no pasaeny 15 https ://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorea HOK
P p https ://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB IIO 68

[NPOTPAMME



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

9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3geJioB U TeM U@ posbie
Ne n/nt P Kontpoasnbie | IlpakTnueckne (mpp )
MPOr paMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesbl
Pa3zneq 1. BemiecTBo M XuMH4YecKue peakuuu
11 [ToBTOpeHUME U yrITyOJIeHUE 3HAHWI 5 1 bubanoreka LIOK
' OCHOBHBIX pa3/IeIoB Kypca 8 Kiacca https //m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaKiuii https //m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] TUCCOIIAALTUSL. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIUH B PACTBOPAX https ://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa bl M X coeTHHE HUS
21 OO0mmas XapakTepUCTUKa XUMHUYECKU X 4 1 bubnmnoreka [IOK
' snemenToB VIIA-tpynmbl. Tanorenst https //m.edso0.ru/7f41a636
OO0mRs XapakTepuCTHKa XMMHUYECKU X
R bubnuoreka [IOK
2.2 anemeHTOB VIA-rpynmer. Cepa u e€ 6 https J/m.edsoo.ru/7f41a636
COCTMHEHUS — '
OO0mas xapakTepuCTUKa XUMUYECKU X
bu6munoreka [JOK
2.3 aneMeHTOB VA-rpynmsl. A30T, ¢ocdop u ux 7 1 https //m.edsoo.ru/7£41a636
COEMHEHUS
OO0mas XapakTepuCTHKA XMMHUECKU X
bu6mmoreka [IOK
2.4 anemeHToB IVA-Tpynnel. Yriepoa u 8 1 2 https 7/m.edsoo.ru/7f41a636
KPEMHUI1 U HX COeMHEHHS — '
Hroro no pasneny 25



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

Paznen 3. MeTaibl M MX cO€IUHE HUS

. bu6muoreka [IIOK
3.1 Obmpe cBoicTsa MeTAIIOR 4 https //m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 Baxxnelnme MeTamibl U UX COCAMHEHUS 16 https 7/m.edso0.ru/7f41a636
Hroro no pasgeny 20
Paznen 4. Xumus u okpyskamouias cpeaa
41 B 3 bu6mmoreka [IOK
: €IIEeCTBA U MaTePUAJIbl B )KU3HHU YeJIOBEKa https 7/m.eds00.ru/7f41a636
Hroro no pazgeny 3
p 3 bu6nmnoreka [JOK
C3CPBHOC BpeMA https ://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YHACOB I10 I[TPOIT'PAMME 68



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




HHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne @ poBbIE
Tema ypoka Kontpoabubie | IlpakTudeckue
n/n Bcero o0pa3oBaTeJbHbIE
padoThI padoThl
pecypchbl
1 IIpenmer xumun. Posb XuMuu B )KU3HU 1 bubmuotexa LIOK
yesioBeKa. Tena 1 BellecTBa https ://m.edsoo.ru/ff0d210c
2 [TonsiTne 0 MeTOaX MO3HAHUS B XUMUH 1 bubmorexa IIOK
8 https ://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IlpaBuiia paGoThl
3 6 N 6 1 bubmmoreka [IOK
B J1ADOPATOPHI 1 HPHEMBT ODPATICHHA © https ://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYAOBAHUEM
4 Uucteie BemecTBa u cMecn. CiocoOb! 1 bubmuoreka [IOK
paszeneHus cMecen https //m.edsoo.ru/ff0d26ca
[Tpa eckas pabota Ne 2 «Pa3nenenue
5 P Krfl b 7 PaboT (ABACIEIH . 1 bubmuoreka IIOK
cMeceid (Ha mpruMepe OYUCTKH TTOBAPESHHOM https //m. edso0.ru/ff0d28c8
COJIN )»
Bu6nunoreka [JOK
A 1
6 TOMBI H MOTICKYIIET https ://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE dJIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubmuoreka [IOK
XUMHYECKH X DJIEMCHTOB https ://m.edsoo.ru/ff0d2be8
8 I 1 bu6nmmoreka [IOK
POCTBIC H CIIOKHBIC BEILECTBA https ://m.edsoo.ru/ff0d2a6c
9 A i 1 Bu6nunoreka [IOK
TOMHO™MOJICKYJIAPHOC YACHHe https ://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB. 1 bu6nuoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas Gopmyna. BareHTHOCTS aTOMOB
XUMUYECKH X HIIEMEHTOB

https ://m.edsoo.ru/ff0d2eae

OTHOCHUTEIBbHAs] aTOMHAs Macca.

bu6nuoreka [JOK

11
OTHOCHTENbHAs MOJIEKYJ sIpHAs Macca https ://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIsI XMMHUUYECKOTO DJIEMEHTA B bu6nuoreka [JOK
COETMHEHUU https ://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mok, MomspHas bubmuoreka IIOK
Macca https ://m.edsoo.ru/ff0d5230
du3nyecKre U XMMUYECKHUE SIBJICHUS. bu6nmoreka [IOK
14
XuMuueckas peakius https ://m.edsoo.ru/ff0d37fa
15 [Tpu3Haku u yclnoBUs TPOTEKAHUS bubnunoreka LIOK
XUMHYECKU X peaKini https ///m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MACChI BEIIECTB. bubnnoreka LIOK
XUMHWYECKHE YPaBHEHUS https ://m.edsoo.ru/ff0d3b88
Brruncrienus koauyecTBa, MacChl BEITECTBA 11O bubmuoreka IIOK
17 .
YPaBHEHHAM XUMHUYECKU X PEAKIUU https ://m.edsoo.ru/ff0d5708
Knaccudukanusa XuMHUYeCKUA X peaKiuii
18 (coe I/Iqu)HI/IH a3JI0’KCHUS sahI/)Ie CHUS bubmorexa [IOK
8 P ’ B ’ https ://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMmoOHOCOB — y4EHBI-
19 SHITUKIOMECAUCT 060?I CHUE U bubmorera LIOK
H FHCT Hf https ://m.edsoo.ru/ff0d40c4
cucTeMaru3alys 3HaHUui
20 KonTponbHas padora Nel mo reme «BermectBa bubnnoreka LIOK
Y XUMHUYECKHE PEAKIIUN» https ///m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CoctaB Bo3ayxa.
21 K Y o Y bubmuoreka IIOK
HCTIOPOJT — DJIEMEHT ¥ TPOCTOE BEIECTBO. https 7/m.edsoo.ru/ff0d448e
O3oH
22 DOu3NYeCKHe U XUMHUUECKIUE CBOMCTBA bu6nuoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KUCJI0poJa (peaKuy OKUCIIEHHUS], TOPEHHUE).
[Tonsitne 06 okcumax

https ://m.edsoo.ru/ff0d4614

Crioco0bl MOTy4eHUs KUCIOPOaa B

bu6mmoreka [IOK

23 71a00paTOPUH M TPOMBIIITICHHOCTH. https 7/m.edsoo.ru/Ff0d497a
IIpumenenue kucnopoaa
TermnoBoit 3 KT XMMHYECKOM PEaKIHH,

24 e peatlt bubmuoreka IIOK
MOHATHE O TEPMOXHMHUICCKOM ypaBHCHUH, https 7/m.edso0.ru/ff0d4790
9K30- U SHJIOTEPMUYECKUX PEAKIUIX
TormuBo (HedTh, yroJib U METaH).

25 3a 513HeH(He¢Bf)3 yxa CIIOCOOBI )ero bubmnotera LIOK

P Ayxa, https ://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHUS
[IpaxTtuueckas padora Ne 3 mo Teme
26 «1I')IOJ1 CHHUE I/IIZO6I/I aHHE KHCIIOPO1a bubmmorexa [IOK
i N P poaa, https ://m.edsoo.ru/ff0d4ae2
W3y4eHUE €ro CBOKCTBY
Bonopox — anemMeHT U IpoCTOe BEIECTBO. bubnnoreka LIOK

27
Haxoxxnenue B npupoje https ://m.edsoo.ru/ff0d4dd0
du3nyecKre U XMMHUUECCKHE CBOMCTBA Bu6nunoreka [JOK

28
Bonopoaa. [Ipumenenue Bogopona https ///m.edsoo.ru/ff0d4dd0

29 m Bu6nuoreka [JOK

OHATHE O KHCIOTAX H COTIAX https ://m.edsoo.ru/ff0d50d2
CrocoObl mony4eHus BOJIOpo/ia B bubmuoreka IIOK

30 :
nabopaTopun https ://m.edsoo.ru/ff0d4dd0
IIpaxtuueckas padora Ne 4 mo Teme

31 1?[ P 5 Bu6nunoreka [JOK
«lofyderue i COU HPaHHe BOZIOPOA, https ://m.edsoo.ru/ff0d4f42
W3Yy4eHUE €ro CBOKCTBY

. N bubmuoreka IIOK
32 MossipHBIH 00BEM ra30B. 3aKOH ABOTaipo https J/m.edsoo.ru/ff0d542¢
33 Brrunciienus o0béMa, KOJIMYECTBA BEIICCTBA bu6nuoreka [JOK



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

rasa o €ro u3BECTHOMY KOJIUYECTBY
BEILIECTBA UJIH O0BEMY

https ://m.edsoo.ru/ff0d55a0

Brrunciienust 00bEMOB ra30B I10 YpPaBHCHHIO

bu6mmoreka [IOK

34 peakiuu Hil OCHOBE 3aKOHA 00BEMHBIX https 7/m.edsoo.ru/Ff0d5708
OTHOIIEHUH Ta30B
35 dusnueckre U XUMHYECKAE CBOWCTBA BOILI bubmaorera [IOK
A https ://m.edsoo.ru/ff0d587a
. bubmuoreka IIOK
36 CocraB ocHOBaHMi. [ToHsATHE 00 HHAUKATOPAX https //m.edso0.ru/ff0d50e2
Bona xak pactBoputens. HacwlieHHBIE U
37 HEHAaCBIIIEHHBIE PacTBOPLL. MaccoBast JoJIs bubmiorexa LIOK
p P https ://m.edsoo.ru/ff0d5b40
BCIIICCTBA B PAaCTBOPE
IIpaktrueckast pabora Ne 5 mo Teme
38 «1?1 I/IFOTOBJICHEC aCTBOPOB C OIPEIEIIEHH O bubmorexa TIOK
P o . P p bea https //m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeil paCTBOPEHHOTO BEIECTBA
39 KonTponbHas padota Ne2 o reme bu6mmotexa LIOK
«Kucnopon. Bonopoa. Boga» https :///m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccu (v Karus, Bu6nuoreka [IOK
HOMEHKJIATypa https ://m.edsoo.ru/ff0d664e
[TonyuyeHune u XuMHU4ECKHE CBOMCTBA
41 KHACITIOTHBIX, OCHOBHBIX 1 aM (JOTEPHBIX bubmorexa [TOK
P https ://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHWMSL: COCTaB, KITAacCu (UKaIus, bu6nmmoreka [IOK
42
HOMEHKJIaTypa https //m.edsoo.ru/ff0d67ca
43 [TonyyeHue U XuMUYeCcKe CBOMCTBA bubnnoreka LIOK
OCHOBaHUH https ://m.edsoo.ru/ff0d67ca
44 KucnoTst: cocraB, knaccu (ukarms, bubnmmoreka [IOK

HOMCHKIIATypa

https ://m.edsoo.ru/ffO0dfee2
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Bu6nunoreka [JOK

45 [TonydyeHne u XMMHUYECKHE CBOMCTBA KUCITOT https //m.edsoo. ru/ffOdfee?
16 Comnu (cpemHue): HOMEHKIATypa, CIIoCOObI bubnunoreka [IOK
MOJTYYCHU S, XUMUUYECKHE CBONCTBA https ://m.edsoo.ru/00ad94 74
[Ipakrnaeckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnnoreka LIOK
«OCHOBHBIE KIIaCChl HEOPTAHUYECKUX https ://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
I'eneTnyeckast CBsI3b MEXy KIlacCaMU bubnmnoreka [IOK
48 . _
HEOPTaHUYECKUX COSTMHEHUI https ://m.edsoo.ru/00ad9a50
. bubmuoreka IIOK
49 O0o0meHne u cucTeMaTH3aIus 3SHaHUH https //m.edsoo.ru/00ad9ch?
50 KonTponsaas padota Ne3 o reme "OcHOBHBIE bubnunoreka LIOK
KJIacChl HEOPTaHUYECKU X COeTMHEHUT" https ///m.edsoo.ru/00ad9ela
[lepBBle TOMBITKA KIacCH(H KaIliu
51 P i 1(?[ B bubmoreka IIOK
XUMHUYECKH X AIeMeHTOB. [loHsTHE 0 rpymmax https 7/m.edsoo.ru/00adoffa
CXOJTHBIX AJIEMEHTOB
[lepuonuueckuit 3akoH u [lepuoanueckas
50 g% bu6mmoreka [IOK
CUCTEMa XUMHUUYECKH X 31eMeHToB /1. 1. https //m.edsoo.ru/00ada52c
MeHnneneeBa
53 I bu6mmoreka [IOK
CPHOARL, TPYITITHL, TOATPYIIIR! https ://m.edsoo.ru/00ada52c
54 Ctpoenue aromoB. CocTaB aTOMHBIX SIZIED. bubmmoreka [IOK
N3oTomsl https //m.edsoo.ru/00ada342
CtpoeHme dIEKTPOHHBIX 000I0YEK AaTOMOB
55 P I P . i bu6nmoreka [IOK
sanemeHToB Ilepronnueckoii cucrems . U. https 7/m.edsoo.ru/00adashe
Meunneneesa
56 XapaKTepucTUKa XUMUYECKOTO 3JIEMEHTA 110 bubnmnoreka LIOK
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€ro 1noJiokeHuo B Ilepruonnueckont cucreme
J. 1. MeneneeBa

https ://m.edsoo.ru/00ada824

3HaucHKE HepI/IOI[I/I"ICCKOl"O 3aKOHa IJIAd

bu6mmoreka [IOK
> DasBUTHA HayiH H_,Hpafcmm' A1 ! https ://m.edsoo.ru/00ada96e
MeHneneeB — y4EHBIN, IEAaror U TpaKIaHIuH
58 DJIEKTPOOTPHULIATEIIEHOCTH aTOMOB 1 bubnnoreka LIOK
XUMHUYECKHU X DJIEMEHTOB https //m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xummieckas Ceise 1 https ://m.edsoo.ru/00adac34
60 K 1 bubmuoreka IIOK
OBAJICHTHAsI MTOJISIPHAS XUMUYECKas CBSI3b https 7/m.edso0.ru/00adaabs
61 K 1 bubmuoreka IIOK
OBAJICHTHAsI HEMOJSIPHASI XMMUYECKAsl CBS3b https #/m.eds00.ru/00adaab
bu6mmoreka [IOK
62 CreneHs okueeHHs . https ://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTENBHEIE PEAKIINHT 1 Bubmiorexa HOK
P https ://m.edso0.ru/00adb076
bu6nmoreka [JOK
64 OKHCIUTENIN U BOCCTAHOBUTEIH 1 hitps J/m.eds00.ru/00adb076
65 KonTponbnas padora Ned o reme «CtpoeHue 1 bubnnoreka LIOK
aroMa. XUMUYECKas CBA3bY https ://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6001IEHUE U 1 bu6moTtexa LIOK
cucTeMaTu3alus 3HaHUM https ://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6001IIEHUE U 1 bu6motexa LIOK
cucTeMaTu3alus 3HaHUN https ://m.edsoo.ru/00ad9ch2
68 PesepBHbIii ypok. O600mIcHNE U 1 bu6muotexa LIOK
CUCTEMAaTH3als 3HaAaHUN https ://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 68
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9 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
Ne ¢ posbie
Tema ypoka Konrtpoabhubie | IlpakTudeckue
n/m Bcero oOpa3zoBaTreJibHbIE
padoThI padoThI
pecypcebl
[lepnonnueckuii 3akoH. [leprnonnueckas
1 cucTemMa XuMu4ecku x anementos 1. 1 1 bubmorera IOK
T https ://m.edsoo.ru/00adh59e
Meunneneesa
3aKOHOMEPHOCTH B U3MEHEHHU CBOWCTB
2 XAUMHYECKH X DJIEMEHTOB TEPBBIX TPEX 1 brbmmorexa [IOK
p P https ://m.edso0.ru/00adb6b6
MepHOJIOB
3 Knaccuduxkamms u HOMEHKIaTypa 1 bubmoreka [IOK
HEOPraHUYECKUX BEILECTB https //m.edsoo.ru/00adb7e2
4 Buapl XuMHUYECKOHA CBSI3H U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKU X PEILIETOK https //m.edsoo.ru/00adbac6
KonTponbhas padora Nel mo teme
5 «IloBTOpEeHuUe U yrinyoneHrue 3HaHU I 1 1
OCHOBHBIX pa3ziesioB Kypca 8 Kiaccay
6 Krnaccudukanus XaMUYECKU X peakiuii mo 1 bu6munoreka [IOK
pPa3IUYHBIM IPU3HAKAM https ://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XMUMHYECKOH PEAKITHH.
7 IlonsiTue o FOMIC))FGHHI)IX U TeTe orepHHLIX 1 brbmorera LIOK
p https ://m.edsoo.ru/00adbe9a
peakIusx
[ToHsITHE 0 XUMHYECKOM PAaBHOBECHU.
8 @akTopsbl, BIUSIONME HA CKOPOCTh 1 bubmmotexa LIOK

XUMHYECKOH PCaK1 U MOJIOXKCHHEC
XUMHUYECKOTO PaBHOBCCHUA

https ://m.edsoo.ru/00adc28¢c
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9 OKMCIUTENBHO-BOCCTAHOBUTEIbHBIC bu6moreka [IOK
peaxkuuu https ://m.edsoo.ru/00adcade

10 Teopust 3JIEKTPOIUTUYECKON JUCCOLIUALINH. bubmuotexa LIOK
CuuibHbIE U cllaOble AJIEKTPOIUTHI https ://m.edsoo.ru/00adcd68

11 I/I . bub6moreka [IOK

OHHPIC YPABHCHHA PaKittH https //m.edsoo.ru/00add448
XVUMHUYECKHE CBOWCTBA KHCIOT U OCHOBaHHU
12 B CBETE IMpeACTaBIICHUH 00 bubmmorexa [IOK
p . https :///m.edso00.ru/00add5d8
AIEKTPOIUTUYECKOH AUCCOIMalluU
Xu €CKHE CBOWCTBA COJIEH B CBETE
13 1| eM I:I):aBJIeHI/I; oI/(IS ;J]'ieKl“ J:)nl/lldfwfecioﬁ Bubmmorexa [IOK
pea p https ://m.edso0o.ru/00add8b2
T CCOITH AU
14 [lonsiTue o ruaponuse conen bubmmorexa TIOK
b https ://m.edsoo.ru/00add9d4
. bubmuoreka [IOK

15 O0001IEeH e U cucTeEMaTH3allMs 3HAH I https 7/m.edsoo.ru/00addd 12

16 [pakruueckas padorta Ne 1. «Pemienue bubmuotexa LIOK
SKCIEPUMEHTAIIbHBIX 33]1a4» https //m.edsoo.ru/00addbfa
KonTponbHas padota Ne2 o teme

17 «{IIEKTPOIUTHYUECKASL TUCCOLIMALINA Bromaorexa HOK

p ’ https ://m.edso0.ru/00addecO
XHUMUUYECKHUE PEAKIIUH B PACTBOPAX)»

18 OOmmas xapakTepuCTHKA TaIOTCHOB. bubnuoreka LIOK
XUMHUYECKHE CBOWCTBA HA IIPUMEPE XJI0pa https ://m.edsoo.ru/00addfe2
XnopoBogopoa. ConstHas KACIIOTA,

19 P Ilclnp A N bubmoreka [IOK
XAMITHECIHE CBOMCTRA, HOTYACHHE, https //m.edsoo.ru/00ade104
MPUMEHEHHE

20 [pakruueckas padora Ne 2 o Teme bubmuotexa LIOK

«HOJ’Iy‘IeHI/Ie COJISTHOM KUCJIOTBI, U3YYCHHC eé

https ://m.edso0.ru/00ade348
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CBOWCTB»

Brruncnenus mo YPaBHCHUAM XUMHUUCCKUX

bu6mmoreka [IOK

21 DCAKIITH, CCITH OIUH 13 PEATCHTOB JaH B https //m.edsoo.ru/00ade488
130bITKE
OO6mas xapakrepuctrka aneMeHToB VIA- bubnmnoreka [IOK

22 .

TP YIIIBI https ://m.edsoo.ru/00ade64a
ANnoTpomnHbie MOAU(PUKAIIUU CEPBI.
23 Haxojl;p eHue ce Ij[ Hq;é cge HHeII)mﬁ B bromorera IOK
a p f[ https ://m.edsoo.ru/00ade64a
npupoie. XUMHUYECKHE CBOHCTBA CEPBhI
CepoBo1opo1, CTpOCHUE, (PU3NUCCKHUE U bubnuoreka [IOK

24 .

XUMHUYECKHUE CBOMCTBA https ://m.edsoo.ru/00ade802

o5 Oxcunpl cepbl. CepHas kuciora, Gu3ndeckue bubnuoreka [IOK
U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE https ://m.edsoo.ru/00adea28
XUMHWYECKHUE PEAKIUH, JIEKAIIME B OCHOBE
MPOMBIIIIEHHOTO CII0c00a MOIydeH s bubnmnoreka [IOK

26 . .

CepHOM KUCIIOThl. XMMUYECKOE 3arpsi3HEHNE https //m.edsoo.ru/00adec8a
OKp VKA ILIEW Cpebl COETUHEHUSIMU CEPBI

97 Brruncienne MaccoBOil JOJIM BBEIXOAA bu6mmoTteka [IIOK
MPOJYKTa pEAKLIUHU https ://m.edsoo.ru/00adec8a
OO0mas xapakrepucTuka 3j1eMeHToB VA-

28 HI?IBI /f30T pacn OCTpaHEHHE B MPUPOJIE buommorera LIOK
FPYIIHBL » Pactipoctp . PHPOZE, https ://m.edsoo.ru/00adeea6
du3nUecKre 1 XUMHYECKUE CBOICTBA
AMMHaK, ero (U3NYECKUEe U XUMUYECKUE bubmuotexa LIOK

29 . .

CBOMCTBA, IOJYYEHUE U IPUMEHEHUE https ://m.edsoo.ru/00adf004
IIpakruueckas padora Ne 3 o Teme
30 «[lonyyeHne ammuaKa, H3y4deHHE €ro bubmmorexa TIOK
_ ya - M3y https ://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KHCIIOTa, €€ Qu3nyeckue u bubnuoreka LIOK
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XUMHUUECKUE CBOICTBA

https ://m.edso0.ru/00adf306

Hcnonb3oBaHUEe HUTPATOB U COJIEW aMMOHUS
B KQUeCTBE MUHEPAJIbHBIX YI00pEeHUH.

bu6munoreka [JOK

32
XUMHUUYECKOE 3arpsI3HEHUE OKPYKato LIei https ://m.edsoo.ru/00adf518
Cpe/bl COeTMHEHUSIMH a30Ta
®docdop. Oxcun docdopa (V) u pocdopuas
33 bu6munoreka [IOK
KHCJUIOTa’ (u3mtCCKHC W XUMHCCKHE https ://m.edsoo.ru/00adf68a
CBOICTBa, OJTy4YECHUE
Hcnionb3oBanue GocdaroB B KauecTBe
34 MHHEPAILHLIX YIOOpEeHUN. 3arpsa3HeHue bubmiorexa LIOK
P . yAo0P - Jarp https ://m.edsoo.ru/00adfc20
MPUPOAHOH cpenbl docaramu
35 VYrnepon, pacnpocTpaHeHUE B IPUPOAE, bubmuotexa LIOK
(U3nYECKre M XUMUYECKHIE CBOMCTBA https ://m.edsoo.ru/00adfd9c
Oxcupl yriaepoja, ux ¢u3udecKue u
36 XAMHUYECKHE CBOMCTBA. JKOJIOTUYECCKHIE bu6mmoteka [IOK
poOIeMBI, CBSI3aHHBIE C OKCHJIOM YIJIEpoaa https ://m.edsoo.ru/00adfebe
(V)
. bu6nunoreka [JOK
7
3 YTOIBHAST KICAOTA It €€ COMi https //m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padota Ne 4 mo Teme
38 "FI[) P bubmuotexa LIOK
OIYHCHHIE YIICKUCIOTO Tasa. https //m.edsoo.ru/00ae027e
KauectBenHas peakuus Ha kapOoHAT-MOH"
39 [lepBoHauaNbHBIE MTOHATHS 00 OPraHUYECKUX bubamnoreka LIOK
BEILECTBAX KaK O COCAUHEHHUX yrIepoaa https //m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coemnHeHus bummorexa LIOK
p s https //m.edsoo.ru/00ae080a
a1 ITpakruueckas padora Ne 5. Pemenue bubnuotexa LIOK

OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEMC

https ://m.edso0.ru/00ae0bf2
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«BaskHelinme HeMeTaIUIBl U UX COEIUHEHU DY

KonTponbHas padora Ne3 o reme

bu6mmoreka [IOK

42
«BaxkHelme HeMeTaluIbl U UX COEMHEHUSDY https ://m.edsoo.ru/00ae0e18
OO0m@s XapaKTepuUCTHKAa XUMUYECKU X
43 3JIEMEHTOB — METaJUIOB. MeTamnyecKkas bub6moreka [IOK
CBSI3b U METAJUTMYECKAs KpUCTAJUTHYECKast https //m.edsoo.ru/00ae103e
pemiéTka. @U3NYECKHUE CBOMCTBA METAIIIIOB
XUMHUYECKHUE CBONCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUN PSII HAIPSDKEHUH Bubmzorexa [JOK
p P p https ://m.edsoo.ru/00ae1156
METaJlIOB
Oo6ume crocoObl MOMy4YeHUsT METAIIIOB.
CruiaBbl. Beruncienus no ypaBHeHUAM bubmuotexa LIOK
45 . .
XAMHYECKHA X PEAKITUN, €CITU OJIUH U3 https://m.edso0.ru/00ae 1156
pEareHTOB COACPKUT MPUMECH
46 I bu6mmoreka [IOK
OHATHE O KOppOSHH METAILIOB https ://m.edso0.ru/00ae1278
bu6nunoreka [JOK
47
[Henormbte MeTaTh! https ://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCHUIBI HATPUS U KaJIHSI bubmorera IOK
P p https ://m.edsoo.ru/00ae14b2
49 [IlenouyHO3eMENbHBIE METAIIIBI — KAJIBLIUHA 1 bubnuoreka [IOK
Marauu https://m.edsoo0.ru/00ae15e8
50 Baxuelinme coequHeHMUs KaTbIIUs bubmmorexa TIOK
HM a A https //m.edso0.ru/00ae15e8
51 OO0oO01IeHnEe ¥ CUCTEMAaTH3aIIUs 3HAHUIA
52 JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHU s Egg?;;f;igg}é 0261886
53 [Tpakrnaeckas padora Ne 6 mo Teme bub6moreka [IOK
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"K€cTKoCTh BO/IBI M METOABI €€ yCTpaHEHHUs"

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

bu6moreka [IOK
4 .
° ATroMHHHIf https //m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubmuotexa LIOK
THIPOKCHAA https ://m.edsoo.ru/00aelc64
bub6moreka [IOK
56 Keneso https //m.edsoo.ru/00ae1d86
57 Oxcupl, TIPOKCUIBI U conu xenesa (1) u bubnuoreka LIOK
xenesa (1) https ://m.edsoo.ru/00ae35e6
58 O0o0ImeHre 1 cucTeMaTh3alus 3SHaHUH
[Ipakrraeckas pabora Ne 7. Pemenue
59 alzzne I/IMCHTaJIprBIX 3a7a4 1o TeMe bubmmorexa LIOK
p . A https :///m.eds00.ru/00ae3de8
«BaxxHelme MeTauibl U UX COCSTMHEHUSD)
Beravcnenus o ypaBHEHHUSIM XUMHYECKUX
€aKINi, eclii OJIMH U3 PEareHTOB J]aH B
60 5136I$TK6 WJTU CO He >1<1/1Tpn UMECH ! bubmorera [IOK
JIep N P ) https ://m.eds00.ru/00ae1750
Berarcnenus MaccoBOM JJOJM BBIXO/1a
MPOYKTa PeaKIuu
61 O0o0ImeHre 1 cucTeMaTh3alus 3SHaHUH
62 KonTponbhas padora Ne4 o reme
«BakHelinme MeTaluIbl U UX COESIUHEHU D)
63 BewectBa u Mmarepuansl B IOBCEIHEBHOM bu6mmoreka [IOK
JKU3HU YEJIOBEKA https ://m.edso0.ru/00ae3f50
XHUMHUUECKOE 3aTPSI3HEHUE OKPYKAKO ILIEH bubnuoreka [IOK
64
cpensl https //m.eds00.ru/00ae4270
65 Ponb xuMuu B pelieHUN 3KOJIOTHYECKUX bubmuotexa LIOK
npoOiem https ://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O6001mIeHNE U bubmuotexa LIOK
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cucTeMaTH3anus 3HaHUN

https ://m.edso0.ru/00ae0d0a

67 PezepBHbIii ypok. O600mIeHNE U 1 bubmmnoreka LIOK
cucTeMaTu3alus 3HaHul https ://m.edsoo.ru/00adb33c
68 PezepBublii ypok. O600mIeHNE U 1 bubmotexa LIOK
cucTeMaTH3alMA 3HaHUH https ://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 68
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