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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueli nmporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLENIMH IIpENoJaBaHusl y4eOHOIro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHuM Ja€T MpeACTaBICHUE O IeNAX, oO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAECT paclpeesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa i
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TakKe TPeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeJeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUYaroMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLEerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBON U KOJIOTUYECKON 0€30ImacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH sl caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaKk U B
poQeCCHOHAIBHON JEATENHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3TJI511a HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATArioM B (JOPMHUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBlieHHUs B OOYUYEHHH XUMHUHU 00eCredyMBAarOTCS CHEIU(UKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruuyeckd aJanTUPOBAaHHBIM OTpakKeHHEM
0a30BOM HAyKW XMMUU Ha OMPEJCIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOEHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUH U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noxxona kK eé m3ydeHuro. CopepaHHe CKJIAAbIBAETCS U3 CHUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIECTBE M CHUCTEMBbI MOHATUH O XUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY MOCJIEIOBATEIbHOTO PA3BUTHUs 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPECTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPECTaBICHUI 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K JPYromy,
BBIMOJHAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYyYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumuun
NPOUCXOAUT C TPHUBJICUEHHEM 3HAHUM H3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HayKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACSITENTbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHMPOBOW KYyJbTYphl. 3ajladya y4eOHOro IpeaMeTa COCTOUT B ()OPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0O0OIIEHWH MHUPOBO33PEHUYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS MPU M3YYEHUU BEUIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUM TIO3HABATENBHBIX YMEHUW M HX TNPUMEHEHHMH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEILCKOMN 1E€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BElIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU HA YpOBHE OCHOBHOTO OOINEro OOpa30BaHMS Ba)XHOE 3HAUCHUE
PUOOPETH TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEeHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIEeHHEe O0O0ydaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(bopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHHe YCIOBHMH, CIIOCOOCTBYIOIMX MPUOOPETEHUIO OO0YYaIOUMMMCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHHWSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHclie YMEHHH OOBSCHITh M OLIGHWBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, HCIONb3ysd 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TMPHU pEHIeHHH TpolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHUM, TOHUMAHUS [ICHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKU DKOJOTHYECKH I€1eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOWMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHs OOIEYEIOBEYECKHX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpPaBICHHOCTH JlalbHEeHIero ooyueHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XuUMHUA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeumiecTB. llonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHUYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemiectBa. Monb. MonspHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quCiIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rol mo popmysiam XUMHUYECKUX COCTUHECHUH.

O®uznyeckue U XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABIEHUH, Ha0t01eHue
M ONHCAaHWE TMPHU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuuid (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWu, B3auMoOJCHCTBUE Keie3a ¢ pactBopoM conu Mmeau (1), usydenwe crocoOoB
paszieNieHus CcMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpoOBEeIEHHE OUYUCTKU TOBAapEHHOW COJM, HaOJIOJEHHE U ONHCaHHE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoieNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 35eMEHT M NIpOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dekT XuMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEpPMUYECKHE peakuuu. TOoIauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemectBo. Haxoxknenue Bomopoia B INPUPOLE,
¢du3nuecKkre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! momydeHus. Kucinotsl u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYeCKUE cBoWcTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NpUPOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroriue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenkiarypa ocHoBaHuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Conu. Homenknarypa cosneil. duznueckue U XuMudeckue coictBa coieil. [lomyuenne
COJICH.

I'eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/IeNICHUEe COACPKaHUs KUCIOPOIa B BO3AyXe, MOJyYeHHE, coOupaHue,
pacro3HaBaHHEe M HM3yYEHHE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHHE WX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHue CBOMCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopona ¢ okcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacCTBOPEHUS BEIIECTB C Pa3IM4HOI PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJie pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3yueHue
B3aumoeicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelne
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux iementos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALIMUKM XUMHUYECKHX OdieMeHToB. [loHsTHE o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILIbI, TAJTOTEHBI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtos /. U.
MenneneeBa. Koporkonepuognas u iuHHONepuoAHass Qopmbl [lepuogmydeckoit cucTeMbl
xumudeckux snemeHToB Jl. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKUA CMBICT
MOPSIIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbiX suaep. HM3ortomsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEepBBIX 20 XUMUYECKHX deMeHTOB [leproauieckoil CUCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS Pauyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucineHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE T'HAPOKCHAA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEl, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMS).

Mesxcnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHH,
ABJISIOIUXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAyYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCcHpUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHTtoB J[. .
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KalMsl, KalbLUS U HUX COCAMHEHUH B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproandeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX pPeakuil 0 pa3NUYHbIM MpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHHUSI XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. [lonsTe 06 0OpaTMMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHsarne o XxumuueckoM paBHOBecUU. DakKTOphl, BIHUAIONIME HA CKOPOCTh
XUMHUYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUThl. KaTnoHsl,
AQHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AICKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEaKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONMCTBA KUCIOT, OCHOBAHMN M COJIEW B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HEMeTaIoB (rpaduTa W ajaMmasa), CIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJIEO MAaTEpUAJIOB), MPOBEACHUE
OTBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, HWUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLIUN (FOPEHHE, peaKluu pa3iokKEeHUs, COECIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0O KAa4eCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX cOeJUHEHHSA

OO0mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C METajulaMH, HEeMeTaJlllaMu,
miesnoyamu).  XusopoBopopod. ComsiHas —KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelficTBre XJiopa U XJI0pOBOAOPO/Ia Ha OPTaHU3M uelloBeka. Baxuelue Xmopuias
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHbIE MOAU(UKALIMU KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3NYecKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(obmupe Kak MpeACTaBUTENS Kiacca KHUCIOT M croenuduueckue). XHUMHUYECKUE peakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a Mojay4yeHUs cepHoW Kuciaotel. IIpumeHnenue
cepHoit kucinoTel. Conu cepHOM KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COEQUHEHUW B Tmpupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIIIEeW Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALICHUSI.

OO0mass xapakTepucThKa 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHe B Tpupoje, Qusuveckue u
XuMH4eckue cBoiictBa. KpyroBopotT azora B mpupose. AMMUaK, ero GU3NYecKue u XMMHUECKHe
CBOIICTBa, noydeHue u npumeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMHYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHasi peakuusi Ha MOHbl aMMOHMS. A30THas KUCIOTa, €€ MOJy4YEHUE,
duznueckue W XUMHYECKHE CBOMcTBa (0OmIMe Kak TpEeACTaBUTENs Kjacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIH
docthopa, puznyeckne u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAINN, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX (pU3NYECKue U XMMUYECKHE CBOWMCTBA, I€HCTBHE HA JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKUe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3QQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, NOJy4YeHHE U IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX YIiepoJa
(MeTaH, 3TaH, JTWUJIEH, AalETUJIEH, 3TAaHOJ, IJMLEPHUH, YKCycHas Kkuciaora). I[IpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(6eH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepHallbHOE €IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE M IpPUMEHEHHE.
CoenuaeHnus kpemMHuss B mpupoje. OOmme mnpencrasicHus o0 okcune kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiiue
CTpOMTENIbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHCJIOTHI, MPOBEACHHE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOMIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHME C 00pasliaMu XJIOpUAOB (TajJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeIMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUEOMaTepuasoB), HaOdIofeHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, MIPOBEJCHUE KaueCTBEHHOM peaklMM Ha Cynb(aT-uoOH W HaOJI0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAJIOB), 00pa3liaMyi a30THBIX M (POCHOPHBIX y10OpEeHUH,
HoJy4eHue, coOupaHue, pacrno3HaBaHWE M M3yYEHHME CBOWCTB aMMUaka, IPOBEICHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOJIb30BaHUE BHUJEOMATEPHANIOB), M3YyYEHHE MOJENEH KPUCTANIMYECKUX PEHIETOK ajiMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IMpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-UOHbl M H3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTAIBHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COCTUHEHUS.



MeTajibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHUYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme XxumMudeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHUM MeTauioB. DU3MYECKME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOoMy4YeHHs] MeTaIoB. [[oHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIIJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHue B [lepuoanueckoit cucTeMe XUMUUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI U THAPOKCU/IBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[[lenoyHo3emenbHbIC METAUIbl MarHuii W Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimue coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTPaHEeHHUS.

AnmtoMunuii: nonoxkenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupoae. OPU3NUeCKUe U XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe Xumuyeckux osiementoB JI. .
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. Puznueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xemesa (II), ux cocras, cBoicTBa U
MOJTy4YCHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIaBOB, HMX (DU3WYECKUMH CBOMCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXKHO HCIOJB30BAaHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBUS OKCUAA KaJbIMs U HATPHUS C BOJIOW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWMCTB J>KECTKOW BOJBI, TpOIlecca TOPEHUS Kele3a B
KucToposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUAaOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITUHKa, xene3a (II) u xenesa
(I1I), meau (II), HaGmroieHNE U ONMMCAaHKE MPOLIECCOB OKpPALIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kalusl U Kalblidg (BO3MOXHO HCIIOJIb30BAaHHME BUAEOMATEPUAIIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTaIIbl U UX COCTUHCHUSY.

XuMus M OKpy:KamoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpeapl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, qanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).

Meswcnpeomemnnie ceasu

Peanuzanus MexXnpeaAMETHBIX CBA3€H MPU U3YYEHHH XUMHH B 9 Kilacce OCyIIeCTBIISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: HAay4dHbIH (akT, TUIOTE3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIacCcupUKanus, MEPUOANYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

dusuka: MaTepus, aroM, O3JEKTPOH, HPOTOH, HEHTPOH, HWOH, HYKIHI, H30TOIbL,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUI 3apsi[, NPOBOIHHMKH, IOJYIIPOBOIHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, paCTBOPHUMOCTh, KPHCTAJUIMYECKas pEMIETKA, CIUIaBbl, (QHU3MYECKUE BEIUYHHBI,
CIIUHUIIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, COIHIIE.

Buonorus: ¢orocuHTe3, ApIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, NUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapochepa, MuUHEpalibl, TOpPHBIE MOPOJIBI, MOJE3HBIC
MICKOITaeMbIe, TOILIUBO, BOJTHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS NPOTrPaMMbl OCHOBHOIO 0OIIero o0pa3oBaHus
JIOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMAIM3ALUN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUeil 0 MepeoBbIX JOCTUKEHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

IPEJCTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JI€ATEIBHOCTH MPYU BHIMOIHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE M  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIOUINE OCHOBY JIJIst
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KApTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YelIOBeKa ¢ MPUPOJIHONW Ccpesoil, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHBIE MOTHBBI, HAlpaBJICHHBIE HA MOJyYeHHE HOBBIX 3HAHWH MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKOM KYJIBTYPHhI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITETILHON PabOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHOI JHUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBAMHU
WH(POPMAIMOHHBIX TEXHOJIOTHIA;

WHTEpEeC K OOY4YEHHWIO M TO3HAHMIO, JIOO03HATEIHhHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHUIO, MMPOSKTHONH M HCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOAECHUS



mpaBujl 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KHU3HH,

S) TPy/10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHid U TPya PA3IUIHOTO POJIa, YBAKEHHE K
TPyAy ¥ pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPacKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodeCcCHOHATBHON JEATEIIEHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHU, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) PK0JIOrMYeCKOro BOCIIMTAaHHUA:

HKOJIOTHUYECKHU TIeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHUKY KU3HH Ha 3eMIie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOEC OTHONIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS IPU padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyaLUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMSA, MOJy4aeMbIC TPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, JUTsl MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUs TJIOOATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOJIEM M IyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pPe3yJIbTaTOB BbIAEISAIOT 3HAYUMbIE A1 (POPMUPOBAHMS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCHOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATENIbHEIC,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble o0OecneurnBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOI 1eATeTbHOCTH.

ITo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBIC] XMMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH MOHSITHSIMH), UCIIOJIH30BATh MOHATHUS JUISI OOBICHCHHS
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUU IS KiacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKHHfI, YCTaHABJIMBATb MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXTy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIC,
10 QHAJIOTUH ), IeJIaTh BBIBOJIBI M 3aKITFOUCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIETH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIBHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMudeckass ¢GopMylia W ypaBHEHHE XHUMHUYECKOH pEakiMu — TMpPU pPEIIeHUHd Y4eOHO-
IIO3HABATCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISBJISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW HM3y4aCMBIX 00BEKTOB — XHMHUYECKUX BCIICCTB U
XUMHYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibcKue 1elCTBUS:



YMEHHUE HMCIOJIb30BATh MOCTABJICHHBIC BOIMPOCHl B KAa4eCTBE WHCTPYMEHTA MO3HAHUS, a
TaKkKe B KadeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 TUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M TPOIIecca, CAMOCTOSITEIbHO MPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIHIO Pa3THYHBIX BUIOB
1 GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METOIbI U 3alPOCHI IPU MOUCKE U 0TOOpe WH(POPMAIIHU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B O00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B MpoOIlecCe YUEOHON M MCCIeNOBaTEIbCKOU
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOI0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoje auanora W (WIM) JUCKYCCHH) MO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYJIHUPOBATh CBOM NPEIJIOKEHHS OTHOCUTEIBLHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTH MOJyYeHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XHUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTH MPH PEIICHHHM BO3HHMKAIOIIUX MpoOJeM Ha OCHOBE Yy4éTa
OOIIMX HMHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONPEACIICHHE KPUTEPUEB TI0 OI[EHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIHO OMPEAEATh eI AeSITeIbHOCTH, MIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JICATENLHOCTH, BBIOMpPATH
HaubOosnee HS(P¢eKkTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTUPOBATh NPEJIOKEHHBIH alropuT™M AECUCTBUM mpu
BBIIOJIHEHUH 33JaHUN C y4€TOM MOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pPe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, Ipe/IaraeéMble B YCJIOBHUHU 3aaHUH.

MNPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO O0053aTENILHOTO COJEpIKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



oOydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, cHernuduuecKkue s
HpeI[MeTHOﬁ O6J13.CTI/I ((XI/IMI/IH», BUJbI JCATCIBHOCTU IO IMMOJYUYCHHUIO HOBOI'O 3HAHUA, Cro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSIX.

K xonmy oOyueHus B 8 Kiiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHUs, PEaKLMU Pa3I0KEHUs, PEaKUN 3aMELCHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TeIUIOBON 3 (EeKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTal b, paguyC aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAs! CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHH U NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HMsI (OpMysn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas nonrpynna (b-rpynma)», Manble U OonbliMe MEpUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripe/ielIeHUe UX T10 3JIEKTPOHHBIM CII05M);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB,  TOJTBEpXKJasi  ONWCAaHUE TIpPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMUsI XUMUYECKHUX IIPEBPALICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 AJIEMEHTa 10 (hopMyJie COEMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3aIlNI0, KIACCU(UKAIINIO, BBISIBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI U3Y4YEHUs CBOMCTB BELUIECTB M XWMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HabOmoaeHUe, U3MEpPEHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAHUS XUMHYECKOW TMMOCYyI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PAaCIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U IPyTHUE).

K xonmy oOyueHus B 9 kJjacce mpeIMETHBIE Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHITHI: XUMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEecKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUh HOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpAaTHMBIE W HEOOpaTUMBbIC pPEAKIIHH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass peueTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOW peakiuH, MPEeACIbHO JIOMyCTUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH OTH
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UIS COCTaBJICHUS (OpPMYS BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHM 1o (opMyiaMm, BHUJ XUMHUYECKON CBsI3U (KOBaJIGHTHAas, MOHHAS,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps]i HOHAa [0 XWMHUYECKOU
dbopMmyne, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [leproanyeckoro 3akona JI. V1. MenneneeBa u 1€eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu30BaTh TabnuuHyo dopmy llepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pPa3jnuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymmna (b-rpymma)», Mameie u  OOJBIIHE TIEPHUOJBI,
COOTHOCUTh O0O3HAUEHHS, KOTOpPbIE HMEITCS B TMEPHOAUYECKON Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOSHUS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeieNieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpeJeNax MajblX MEPUOAOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMCIy M COCTaBY Y4YacTBYIOIIMX B pPEAKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENCHEH OKUCICHHS XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuupuyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEaKLUi;

COCTaBJIAITh YPABHEHUS JIEKTPOIUTUUECKON TUCCOLMALMU KUCIIOT, IIeJI0Uel U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIii HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
pas3INYHbIX KJIACCOB;

PAaCKpBIBATh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 0 (hOpMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON pEaKlty;

coONoaTh MpaBWja IIOJIB30BAHMSI XMUMHYECKOW TIOCYJOH U J1abOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBuUia OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTICKUCIIOTO Ta3a);

IPOBOJUTh PEAKLUH, OATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJOPUA-, OpOMHI-, HOAUA-, KapOoHart-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENbHOCTH — aHaJlu3 M CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMaTU3allUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBI).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosuyecTBO 4acoB
Ne HaumenoBaHue pa3jieioB U JyekTpoHHbIe (U(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakriecikue o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK
MPaKTUYECKON JAeATETbHOCTH https://m.edsoo.ru/7t41837¢
YyeJgoBeKa
12 BemntecTBa 1 xumMmdeckue 15 1 bu6mmoreka [JOK
peakiuu https://m.edsoo.ru/7f41837c
Uroro no pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Bosnyx. Kucnopona. [lonsarue 6 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7t41837¢
29 Bonopoa.llonstue o kucnorax g | bu6nmoreka [JOK
1 COMAX https://m.edsoo.ru/7t41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 1 | bu6nmoreka [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 1 1 1 bu6mmorexa [IOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubmmoreka [IOK
XUMUYeCKuX anemeHToB Jl. U. https://m.edsoo.ru/7f41837c
MenneneeBa. Ctpoenue aroma
XumMuyeckas CBA3b.

3.2 OKHUCINTEIIBHO- 8 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c¢
PeszepBHoe Bpemst 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOT'PAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEeHME U yriyOJIeHHE 3HAHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. g | | bubnnorexa [JOK
) XHMHYECKUE peaklluy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
1 OO0mas XxapakTepuCcTUKa XUMHUUECKIX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
06
22 snewertron VIA-rpymm. Cepa n et 6 brmorera LIOK
) PYHIBL --€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
s | e | ;o
) OTICMEHTO PYHHRL ASOT, OCQOP https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
. DUIeNe VO by ' epot https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 bubmorexa HOK
) B https://m.edsoo.ru/7f41a636
3.2 Baxxneiiime MeTayuibl 1 UX COSIUHEHUS 16 bubmorexa [OK
' A https://m.eds00.ru/7f41a636
Uroro no pazgeny 20
Pasznea 4. Xumus 1 OKpyskamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmmorexa [OK
) B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo 4yacoB JJleKTPOHHBbIE HU(PPOBHIE
wn Tema ypoka Beero Kontpoabnbie IlpakTuueckue  00pasoBaTejbHbIe
padoThI padoThI pecypcbl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bubmuoreka [JOK
yejoBeKa. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOIAX TO3HAHUS B XUMUHU 1 brbmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThl B 1a00paTOPUU U IPUEMBI | bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cMecu. CIocoOb! | bu6mmoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «Paznenenue
5 c;[)eceﬁ (Ha npnrl)v[epe OUYHCTKH noIfaapeHHoﬁ 1 Brbmiorexa LIOK
COJIN)» https://m.edsoo.ru/ff0d28c8
bubnuotexa [JOK
6 AATOMEI 1 MOTICKYTE! ! https://m.edscI;E).ru/fdeZa6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | bubmuoreka [JOK
XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsle U ClOXKHBIE BENIECTBA 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bubmuoreka [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COCMHECHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisib. Mosipaast bu6mmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3znyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmmorexa [IOK
XUMHUYECKHUX PEeaKIMi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIIECTB. bu6mmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruucienus konudecTBa, MacChl BEIIECTBA bubmuoreka [JOK
10 YPaBHEHUAM XUMHUYECKUX PEaKLIUi https://m.edsoo.ru/ff0d5708
Knaccudukamnus XuMHIecKux peakiui
18 (coenHHq;HmI,IpasnomeHm, 3a1\IZe1ueIims[, bubmorexa HOK
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONEIUCT. O6O6yI[IIICHI/I€ u bubmorexa [TOK
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIrs 3HaHUI
20 KontponsHas padora Nel no teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bos — cmech ra3zoB. CocTaB BO3ayXa.
21 KI/ICJJI'I}:I()OJI — BIIEMEHT U TPOCTOE Bellllly;(CTBO. bubmorexa [TOK
https://m.edsoo.ru/ff0d448e
O3zoH
22 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK




KHCIIOpo/ia (peakIui OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 OKCUIAX

CriocoOslI MosTy4eHus KUCI0poia B

https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK

23 71a00paTOPUH U MTPOMBIIIIICHHOCTH. https-//m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoit 3 PeKT XUMUICCKON pEeaKIIHu,
24 IIOHATHE O T(i);)bMOXI/IMI/I‘-IeCKOM y};I))aBH:HHH, Bubnorexa HOK
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HedTh, yroib U METaH).
25 3arpﬂ3Helgne(11;03ﬂyy§(a, CIocoObI Zro Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «lPlonyquHe u I(2061/1paH1/1e KHUCJIOpOJa, Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe BEMIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKkre 1 XMMUYECKHUEe CBOMCTBA bu6mmoreka [IOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIOTAX U COJISAX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
31 «l?lonyquHe u I():061/1paH1/Ie BOJIOPO/IA, bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €ro CBOMCTBY
N n bubnuorexa [JOK
32 Mounsipabiii 00BEM ra3oB. 3akoH ABOrajpo hitps://m.edsoo.ru/ff0d542e
33 Brruucnenus 00bEMa, KOJIUYECTBA BEIIESCTBA bubmuoreka [JOK




rasa o ero U3BECTHOMY KOJIHMYECTBY
BEIIECTBA UIIH 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK

34 peakuu Hil OCHOBE 3aKOHa 00BEMHBIX hitps-//m.edsoo.ru/f0d5708
OTHOIIICHUI Ta30B
35 dusnyeckue 1 XUMUYECKHUE CBOMCTBA BOJEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonsitre 06 bubnmoreka [JOK
UHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHble u
37 HeIfaCLIH_IepHHBIe ]fl;)aCTBOpBI. Maﬂf:OBaﬂ JIOJISt Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 1o Teme
38 «I—II)pI/IFOTOBJ'ICng pPacTBOPOB C ONpeIeTEHHOM bubmmorexa LIOK
" " N https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiaccupUKalus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyyenue U XMMHAYECKUE CBOMCTBA
41 KI/IcnyhoHHx OCHOBHBIX U aM(OTEPHBIX bubmorexa IOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cocTaB, KJIacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmuorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bu6mmoreka [JOK

45 [TonydyeHue u XuMHUUECKHE CBOMCTBA KUCTIOT
Vi https://m.edsoo.ru/ffOdfee2
Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubmuoreka [JOK
46 .
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )
I'eneTndeckas cBsI3b MEXKIy Ki1accamu bubmmorexa [IOK
48 .
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
49 0606 . bu6mmoreka [JOK
oOlIeHNe U CUCTeMaTHU3allHsl 3HAHHHA
t t https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme
50 "0 P P bubnuorexa LIOK
CHOBHBIE KJIaCChl HEOPTaHUYECKUX
o P https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 y ec 3JIEMEHTO ?[0 ; eo a Brbmiorexa LIOK
XUMHYECKHX 3JIeMeHTOB. [ToHsITHE O rpymnmax
26 https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnoanueckas
pHO pro bu6mmoreka [IOK
52 cucTeMa XUMMHU4YeCKux anemMeHToB [I. U.
https://m.edsoo.ru/00ada52c
Menneneena
53 I bubmuoreka [JOK
€pUO/bI, TPYIIIBI, TOATPYIIIIBI
PHOZEL TPy ATy https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnmuorexa [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB
P P . bubnuorexa [JOK
55 anemenToB llepuogudeckoit cuctemsr /. U.

Menneneena

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




XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JICMCHTA I10

bu6mmoreka [JOK

36 ;;01; Ol\Jj[C;ﬁ;I;I;I;BBaHep HOAMTCCIOH cHETeME https://m.edsoo.ru/00ada824
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BUTHS HayKu U nipakTuku. [. 1. bubmuoreka [JOK
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubmuoreka [JOK
XAMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Hormast xiirecias cosp https://m.edscI;E).ru/OOadac34
60 KoBanenTHas nosnsipHas XuMHU4YeCKas CBS3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMHUYECKasl CBA3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHe oknCneHHS https://m.edscI;E).ru/OOadanS
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLINU Brbmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN Brbmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 no teme bubnnorexa [JOK
«CtpoeHue aroma. XUMUYECKasI CBSI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U bubmuorexa [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
67 PesepBHblit ypok. O6006111eHNE 1 bubnuoreka [JOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 Peseprubiil ypok. O60061eHIE 1 bubnuotexa [JOK




‘ CUCTEMAaTH3aNI 3SHAHUN https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema YpoKka KO]—[TpOJ]])H[,[e HpaKaneCKne 06pa30BaTe.}'IbHLIe
Beero padoThI padoThI pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(I:FCMIE[J, XUMHYECKHUX BHGMIZHT(I)[B . . 1 BuGmnorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKIPiIX 3JIEMEHTOB MEPBBIX TPEX 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [JOK
HEOpPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunanr XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpenue u yriay0neHue 3HaHu 1 1
OCHOBHBIX Pa3fIeJIOB Kypca 8 Kiacca
Knaccugukaius XuMHUecKuX peakiui no bub6nuorexa [IOK

6 1
pa3IUYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOUN peaKInu.

7 [TonsTue o FOMI())FGHHLIX u reTepoerHL; 1 Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peakuusx
[TonsTHE O XUMHYECKOM PAaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh ] bubmuorexa [IOK
XMMHYECKOHN PEAKIIMU U TTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK




peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubmuorexa [IOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIe ypaBHEHHS peak i Bubmorexa HOK

https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT M OCHOBAHUH
12 B CBETE MPEJCTABICHUN 00 bubmmorexa [TOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XHUMUYECKHE CBOKMCTBA COJICH B CBETE
13 MPEACTABICHUIN 00 AIEKTPOTUTHUCCKON bubmorexa IOK
https://m.edsoo.ru/00add8b2
JACCOLHAIIN

14 [TonsiTue o runponuse conen Bubmmorexa LIOK

https://m.edsoo.ru/00add9d4

15 O06o001IeHre U CUCTEMAaTH3all|sl 3HAHHMA bubmorexa HOK

https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bub6nuorexa [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbras padora Ne2 1o Teme

17 <<3H€ETpOHHTHpquKa$I JYICCOIIHAIHSL. bubmmorexa [TOK

https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPAX»

18 OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubnuotexa [JOK
XUMHYecKue CBOWCTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojssHas KHCIOTa,

19 XHMII/ZHCCI?HS CiOﬁCTBa MIOJIy4YeHue Bubmorexa HOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTnueckas pa60T51 Ne 2 mo Teme BuGmorexa LIOK
20 «ITonydeHne ConsTHOM KUCIOTHI, U3yYECHHE

€€ CBOICTB»

https://m.edsoo.ru/00ade348




Brrancnenus no YpaBHCHUAM XUMHNYECKUX

bu6mmoreka [JOK

21 €aKIIMM, €ClIM OJUH 13 PEarcHTOB JaH B
P P https://m.edsoo.ru/00ade488
n30bITKE
OO6mras XxapakTeprucTrUKa 3J1eMeHTOB VIA- bubmuorexka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(UKAIIUN CEPBI.
23 Ha oncp eHue ce q;é coe ep 7 Bubmorexa HOK
XOXKICHH bl U TTMHCHW B
p u https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
CepoBonopoJ, ctpoeHHe, GU3HIECKUE U bubnmoreka [JOK
24 .
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
’s o a P P g bu6mmoreka [JOK
M3UYECKUE U XUMUYECKHE CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKkllni, JIeXkKalllle B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOC00a MOIy4YeHUS bubnunoreka [JOK
CEpPHOM KUCIOTBI. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpe/ibl COEAMHEHUSIMU CEPBI
7 Brrunciaenue MaccoBoiil 0JH BBIXOa bu6mmoreka [IOK
MIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTUKa JIEMEHTOB V A-
)3 rpynmnsl. A30T, pacipocTpaHEHHE B bubnnorexa [JOK
npupoae, Gu3nuecKue U XUMUYeCKUe https://m.edsoo.ru/00adeea6
CBOICTBA
79 AMMHaK, ero GU3NIeCKue 1 XUMUIECKHE but6mmorekxa [{OK
CBOICTBa, MOJIy4eHUE U PUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme
P P bubmuorexa [JOK
30 «ITonydyeHne amMmmuaka, U3y4yeHue ero

CBOWCTB»

https://m.edsoo.ru/00adf180




A30THAas KUCOTa, €€ (hru3nuecKkue u

bu6mmoreka [JOK

31
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
1 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubmuorexka [JOK
yno0peHuii. XuMHUYECKOe 3arpsi3HeHUE https://m.edsoo.ru/00adf518
OKpY KaloIel cpeibl COeAMHEHUSIMHU a30Ta
®ocdop. Oxcun pochopa (V) u pochopnas
13 $op o Ile(b ;b pa (V) . ¢ e(b P bu6mmoreka [JOK
KHCJIOTa, PU3HYECKUE M XUMHUCCKH
. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHUE
Ucnons3zoBanue GocdaToB B KayecTBe
34 epai (1())6 (Z . 3arpssHeHue bubmmorexa [IOK
MUH BHBIX YT HUH. 3arps3HCHA
p . yA00P p https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnmoreka [JOK
35 .
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux pusndeckue u
36 XAMHUYECKHE CBOMCTBA. DKOJIOTHUYSCKUE bu6mmoreka [JOK
MpoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 v . bu6mmoreka [JOK
roJIbHAsI KUCJIOTA U €€ CONn
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 o Teme
38 "I'II)O eHue pe CJIOTO Ta3a Brbmiorexa LIOK
JIY4EHHE YTJIEKUCIIOTO ra3a.
i T " https://m.edsoo.ru/00ae027¢
KadectBennas peaxiys Ha KapOOHAT-HOH
[TepBoHavabHBIC TOHATHUS 00
39 0 pa ec eIlIecTBaxX KakK O Bubmrorexa LIOK
raHUYECKUX B TBaxX Kak
P Hl https://m.edsoo.ru/00ae054e
COCIMHECHHSX yTIIepo/ia
. bu6nmoreka [JOK
40 Kpemuwii u ero coequueHust

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




[IpakTrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bubmuoreka [JOK

4 «BaxHeinme HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHS»

KonTponbHas padora Ne3 1o Teme

42 «Ba>KII){eI71mI/Ie ieMeTaJ'IJ'ILI U UX Bubmmorexa LIOK

https://m.edsoo.ru/00aec0e18
COCUHCHHUS»
OO6m1ast XxapakTepruCcTUKa XUMHYECKHIX

43 3JIEMEHTOB — METAJJIOB. MeTamnyeckas bubmuoreka [JOK
CBSI3b M METAJUIMYECKAsl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKue CBOMCTBA METAIIIOB
XUMHYECKHE CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUI P/l HAPSIKEHUI bubmorexa IOK

https://m.edsoo.ru/00aecl1 156
METaJIIOB
OO0mmue criocoObl MOTYYSHHUS METALIOB.

45 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnuoteka [JOK
XUMHUYECKUX PEaKIUii, €ClIi OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COJAEPKUT MPUMECH

46 [TonsATHE O KOPPO3UH METAIIOB Brbmiorexa LIOK

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

47 [IlenounbIe MEeTAIITBI bubmorexa IOK

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

48 Oxkcuabl ¥ THAPOKCUBI HATPUS U KU bubmmoreia LOK

https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHbIE METAJIIBI — KAJIBIIUN U but6mmorexa [IOK

49 .

MarHui https://m.edsoo.ru/00ael5e8
. bu6nmoreka [JOK
50 Baxxuelnme coenMHEHNS KAJIbIUS

https://m.edsoo.ru/00ael5e8




51 O06001IeHre ¥ cucTeMaTh3alus 3HaHU
52 JKécTkocTh BOJIBI M CIOCOOBI €€ YCTpaHCHHS BuGmnorexa LIOK
https://m.edsoo.ru/00ac1886
[IpakTrueckas pabora Ne 6 1o Teme
53 ")IIZéCTKOCTL BOf[BI 1 METOMLI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelaed
YCTpaHECHUS
54 Ao bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bubnunoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCUIBI U conn kene3a (1) u bu6mmoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3aIUs 3HAHUI
[IpakTrueckas pabora Ne 7. Pemmenue
59 SKIlHepI/IMeHTaHI;HHX 3aJa4 [0 TeMe Brbmiorexa LIOK
. https://m.edsoo.ru/00ae3de8
«BaxxHe#mme MeTaIbl M UX COCTMHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIIMi, €CJTM OJIMH U3 PEearcHTOB JIaH B
60 1:136LIHTK6 WIH cozfepx(HTl;pHMecn. " Brbmiorexa LIOK
. https://m.edsoo.ru/00ael1750
Brerauciiennss MaccoBoit J0JIM BBIXO/1a
MPOYKTa PEAKIINHI
61 O0o001IeHrEe U CHCTEeMAaTH3allnsl 3HAHUI
2 KonTponbnas padora Ne4 o teme
«BaxxHeuIme MeTajljibl U X COSAUHECHU S
63 BemecTBa 1 Marepuansl B IOBCETHEBHOU bubnuorexa [JOK

JKHU3HHU 4YCJIOBCKa

https://m.edsoo.ru/00ae3f50




64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIICH 1 bubmuorexka [JOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Posib xvMKM B pelIieHuH 3KOJIOTHYECKUX 1 bubmuoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o01eHue 1 1 bubmmorexa [IOK
CUCTEMaTHU3allis 3HAHUM https://m.edsoo.ru/00ae0dOa
67 PesepBubIil ypok. O60011IcHIE 1 | bubmuorexka [JOK
CUCTEMaTHU3allis 3HAHUM https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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