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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUEMIMHU NMPENOIaBaHUs yUeOHOro peaMeTa « XUMUS»
B 00pa3oBaTeNbHbBIX opranu3aiusax Poccuiickoit @eneparuu.

[Iporpamma 1o xuMuu Aa€T TPEICTABICHHE O LEJsAX, OOIIEH CTpaTreruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUXCS CpPEICTBAMH Y4EOHOIo
peaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEpIKaHHE,
npelycMaTpUBaeT pacHpeiesieHue €ro Mo KiaccaM U CTPYKTypUpOBaHHUE IO
pazmenaM M TeMaM MPOrpaMMbl IO XHUMHUH, OINPEAECISET KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUST XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IpeAMeTa IS
peayiM3anuu TpeOOBaHHMI K pe3ysbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBAHUN K
pe3ynbTataM OOy4eHHs] XMMUHU Ha YPOBHE IIeJIel U3y4eHUs IPEeIMETa 1 OCHOBHBIX
BUJOB Yy4e€OHO-TIO3HABATEIbHON JEATENBHOCTH OOYYAIOMIErOCsl IO OCBOCHHIO
y4e0HOTO COJIep KaHMsI.

3HaHUE XHUMHUHU CIY>KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACcTaBICHU O MaTepualbHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPAICHUSIX
SHEPrud U 00 SBOJIONUHU BEIIECTB B MPUPOAE, O MYTSAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOWM, JHEPreTUYECKOMH,
NUIIEBOM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allil  BO3MOXKHOCTEM Ui CaMOpa3BUTHS U
(dbopMUpOBaHUs KYJIbTYpbl IMYHOCTH, €€ 001el U (HYHKIIMOHAIbHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOydJaromMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Yy4eOHOM  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATBHON 1€ATETbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAy4YHOTO MBIINUICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOr O B3IJIs1a HA €AMHCTBO MPUPOJIbI U YEJIOBEKA, ABJIIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH OOYJarOIINXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHuEe 00YyJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro ImpeaMera, KOTOpbIM  sABISETCA  MEJAarormyecku
aJanTUPOBAHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHM W HEKOTOPBIX OTAENbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKOU XUMMUHU.

CrtpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMUpOBaHA HAa OCHOBE
CUCTEMHOro nojaxoja Kk €€ usydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUN O XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e OSTH CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl MO0 TMPHUHIUILY
MIOCJIETIOBATEIIBHOTO PA3BUTHS 3HAHWW HAa OCHOBE TEOPETHUUECKUX IMPEICTABICHUM
pPa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognueckoro 3akoHa 1. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHUA O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— TMpeACTaBICHUM 00 3JIEKTPOJUTHYECKOM JHUCCOIMAllMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUSA PpPACCMATPUBAIOTCS HA OCHOBE OMIUPHUYECKH
MOJTYYEHHBIX ¥ OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJTHOTO
YPOBHS K JPyroMy, BBITOJHSS (YHKIIUA OOBSICHEHUS] M MPOrHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOrO MPUMEHEHUS W IOJyYEHHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKOM COCTABJIAIOIIEN HaYyYHOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEMHOW MpUPOAbL, LIEHHOCTHOIO OTHOLIECHHUS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MNPUBICYEHUEM
3HAHMM W3 paHee HU3YYEHHBIX Y4YEOHBIX MpeaAMeToB: «OKpyXaroumi Mupy,
«buonorus. 5—7 knacce» u «Puznka. 7 Kiaccy.

[Ipy wW3yyeHUH XUMHM MPOUCXOAUT (POPMHPOBAHUE 3HAHUKA OCHOB
XMMHUYECKON HayKH Kak O0JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
JESATENbHOCTH YEJIOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYpHI.
3amaya yd4eOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHHHM CHUCTEMbl XUMUYECKHX
3HAaHUN — BaXHEUIHMX (haKTOB, IMOHATHH, 3aKOHOB U TEOPETUUCCKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHW MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B



NpUOOIIEHUHM K HAyYHBIM METOJaM I[IO3HAHUS TpPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PeaKlnid, B OPMHUPOBAHUH U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4YEOHO-TIO3HABATENBHOW U Yy4e€OHO-MCCIEI0BATEIbCKON
NEeSTENbHOCTH, OCBOECHHMU NPAaBWJI O€30MACHOro oOpalleHHs ¢ BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HMU.

[Ipy M3y4eHHH XMMUU Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs Ba)KHOE
3HaYEHUE MPUOOPENN TaKHE LI, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh  OOYYeHHMs] Ha CHCTEMAaTH4ecKoe MpHOOILIEeHUE
Oo0y4JaromMXcsd K CaMOCTOSTENbHOW TMO3HABATEIbHOM AESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCcaoBHid, ClIOCOOCTBYIOIINX MPUOOPETEHUIO 00YYarOIIMMHUCS
OTbITa PA3HOOOPA3HOM NEATETHLHOCTH, TMO3HAHUS U CAMOMNO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIsl
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmEell (QYHKIUOHAIBHOM H €CTECTBEHHO-HAaYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OIEHWUBATH SIBICHUSA
OKPYKaIOLLIET0 MHUpa, HUCIOJIb3YS 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHHUU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYIOBOM AEATEILHOCTH;

— (¢dopMmupoBaHue y OOYyYalOIIUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHMMAaHUS [EHHOCTH XHUMHUYECKHX 3HAaHWA JJs BBIPAOOTKH OSKOJOTHUECKH
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXPAHEHHUSI CBOET'0 310POBbs U OKPYXKAIOLEU IPUPOIHOU CPEBI;

— pa3BUTHE MOTHBALIMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuiIsi U HAMpPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKAHUE OBYUEHUSA

8 KNIACC

IlepBoHauanbHbIE XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEIIECTB. ATpEeraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HAHUSA B XUMHUU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0ObI pa3esieHus: CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIEeMEHTbl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuuaeckasi (opmyrna. BaleHTHOCTh aTOMOB XWMHYECKUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHas — Macca.
OtHOcuTEnbHAs MOJIEKYJISIpHAas Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUHU.

KonunuectBo BemecrBa. Monbs. MomnsipHas macca. B3auMocBsI3b KOJIUYECTBA,
Maccbl W 4YHUCJAa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo QopMmynam
XUMHAYECKUX COCTUHEHUMN.

@u3NYECKUE U XUMHUYECKHE ABJICHUS. XUMHUUECKasl PEakus U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BellecTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PeaKInil (COeAMHEHUS, PA3IOKEeHUS, 3aMeIeHusI, 0OMEeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYO0M, MpaBmiiaMu padOThl B JTaOOpaTOpUU |
npuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAaHUEM, U3yYEHHE U OMUCAHUE
(bU3MYECKUX CBOMCTB O00pa3lOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
busnueckux (TIaBICHHE BOCKA, TasHUE JIbJIa, pAacTHpaHUWE caxapa B CTYIKE,
KUIIEHUE U KOHACHCAIUS BOJbI) U XUMHUUYECKUX (TOPEHHE CBEYH, MPOKATMBAHUE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KHCIIOTOW) SIBJICHUH, HAOIOIeHNE U
OMMCaHWE TMPU3HAKOB IMPOTEKAHUSI XMUMHUUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aUMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (1) mpu HarpeBaHwu, B3anMoIeliCTBUE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB pa3/iefieHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBaHUE,
BBITIAPYMBAHKE, TUCTUUIAINS, XpoMaTorpadus, TpoBEACHNE OYNCTKHA TTOBAPECHHOM
CONM, HaOMIOZICHWE W  ONHCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCChl, CO3[IaHHE MOJEIECH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTraBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmoponm — 3yemMeHT U mpocToe
BerecTBO. HaxoknmeHue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Okcunabl. [Ipumenenue xkucnopoga. CrocoObl



MOJIyYEHHSI KHCIOpOJa B JIa0OpaTOpHuM M MPOMBIIUIEHHOCTH. Kpyroeopor
KHciopoza B mpupojie. O30H — ajuioTponHas MogupUKaIus KHCI0po/a.

TermoBoit >gdekT XUMUYECKON peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKME pEaKUuU. TOIIMBO: yrojlb MU METaH. 3arps3HEHHE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (DeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — osnemeHT m mpoctroe BemiectBO. Haxoxkiaenue Bogopona B
npupone, (GU3MYECKME M XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucnotsl u conu.

MounspHblil 00bEM Ta30B. Pacuérbl N0 XUMUYECKUM YPABHEHUSIM.

dusnyeckue CBoWCTBa BOAbL. Boma Kkak pactBopurtelnb. PacTBOpBL.
HacpllieHHble ¥ HEHACHIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 1o BeliecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBAHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHHe NpUpPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukamus neoprannyeckux coemuHeHuid. Oxcuawl. Knaccudukarnms
OKCHJIOB:  cosieoOpasyromiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [loryueHne okcuios.

OcHoBanusi. Knaccudukanus ocHOBaHMM: IMENOYM UM HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Du3znueckne M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @u3nueckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psinm aktuBHOocTH MetayuioB H. H. bexerosa.
ITonyyeHnne KucCnoT.

Comu. Homenknarypa comeil. @uzndeckue u XMMHYECKUE CBOMCTBA COJICH.
ITonyuenune comnen.

['eneTnueckas CBSA3b MEXKAY KjacCaMu HEOPraHMYECKUX COECTUHEHUH.

Xumuueckuii IKCnepumenm:

KAuECTBEHHOE OIPEAEIIEHUE COJIEpKaHUsI KUCIOPOAa B BO3yXe, MOIYYEHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHHUE CBOMCTB KHCIOPOJa, HAOIIOACHHUE
B3aMMOJICHCTBUSA BEIIECTB C KHCIOPOJOM M YCJIOBHS BO3HUKHOBEHHS H
NpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHE C O00pa3llaMd OKCHUIIOB U
ONKMCAHWE WX CBOMCTB, MOJY4YEHUE, COOMpaHHUE, pAClO3HAaBAaHUE W H3y4EHUE
CBOWCTB BOjIOpoJia (TOpeHue), B3auMojaelicTBue Bogopona ¢ okcuaoM menu (1)
(BO3MOXKHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOJIOIEHUE 00Opa3lioB BEILECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAHHE OCOOEHHOCTEH PACTBOPEHHMS BEIIECTB C
pa3IMYHON pACTBOPUMOCTBIO, MPUTOTOBICHHE PACTBOPOB C OMNPEICIEHHON
MacCOBOM J0JIEH pacTBOPEHHOI'O BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C METaIaMHU
(HaTpueM ©  KampuuMeM) (BO3MOXHO  HMCIHOJB30BAHME  BUJEOMATEPUAIIOB),



UCCIIEZIOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOPAX KHCIOT M ILEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (1) ¢ pacTtBopomM cepHOM KHUCTOTHI,
KMCJIOT C METajulaMH, PEAKUUM HEUTpadu3aluy, IOJIYYEHHE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajila IPYIrMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAIIBHBIX 33/ad 10 Teme «BaxHeimme Kiaacchl HEOPraHMYECKUX
COCTMHEHUI.

Hepuonuuecknin 3axkoH u Ilepuoagnuyeckass cucremMa XHMHYECKHX
iemenToB JI. WM. MengeneeBa. CtpoeHue aTromMoB. XHUMHYECKAasi CBA3b.
OKHCINTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KiIacCU(UKAIUM XUMHUUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENbHbIE METaJUIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHIBI.

Ilepuonnueckunit 3akoH. [lepuoguueckas cucremMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAS  (POPMBI
[lepuoguueckoii cuctembl xumuueckux 3neMeHToB 1. M. Menneneesa. Ilepronasl
n rpynnbl. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DiekTponsl. CTpoeHHe
ANEKTPOHHBIX  000J0YeK aroMoOB TeEepBbIX 20 XUMUYECKUX  DIIEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIeMEeHTa 10 ero noyioxenuto B [lepuonnueckon cucreme . . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI pPaJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUTNYECKUX U HEMETAUINYECKUX CBOMCTB MO IPyInaM U NePUoaaMm.

3nauenue [lepuoanueckoro 3akoHna u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA HaykKu U npakTuku. JI. . MenneneeB — y4€HbIU U
IPaKIaHWH.

Xumuueckasi cBsi3b. KoBaneHTHass (mosisipHasl W HENOJSIpHAsl) CBSA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl okucaeHus: U BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumMenm:

U3y4eHHEe OOpa3lOB BEUIECTB METAJUIOB U HEMETAJUIOB, B3aHMMOJECHCTBHE
TUIPOKCHIA LHMHKA C PAacTBOPAMU KHUCJIOT M ILIECJIOYEH, ITPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakIuu pa3aoKeHUs, COCTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanmm3anus MeXNpeIMETHBIX CBS3€U IIPU W3YYEHUH XUMHM B 8 KJacce
OCYIIECTBIISIETCS 4YEpe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATHUH, SBISIFONIMXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIC MOHATHUS: Hay4HbIH (aKT, TMIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOJIIOJEHUE,
JKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

dusnka: Marepus, aroM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIW]I,
W30TONBI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUYECKUIN 3apsiji, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (pU3NUecKre BETUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TTAHETHI, 3BE€371b1, COHIIE.

buonorust: oTrocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpalIbl, TOPHbIE MOPOIDI,
II0JIE3HBIE UCKOIIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BeuiecTBo 1 XumMH4ecKas peakuust

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB INIEPBBIX TPEX NEPUOJNOB, Kalus, KalpUUd M HX
COCIMHEHUN B COOTBETCTBHM C IIOJIOKEHHEM JJIeMEHTOB B llepmomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUUECKOU CBSI3H.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIUMXCA K pa3IM4YHbIM KjaccaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxanus XuMHUUECKUX PEaKLMi MO pa3InyHbIM MPU3HAKAM (10 YHUCITY
UM COCTaBy YyYaCcTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHMSI XMMHYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, IO
Y4aCTHIO KaTaau3aTopa). JDK30- U HJAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUUYECKUE
YPaBHEHHUS.

[Tonsatue o ckopoctu xumuueckoi peakuuu. [loHstne 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsATHe 0 TOMOreHHBIX U TeTepOreHHBIX
peakuuax. [lonstue o karanuse. [lonsatue o xumuueckom pasHoBecuu. DaKTOPHI,
BIUSIOIIME HA CKOPOCTh XHMHYECKOW PpEAaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCAUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIMHM,  JJIEKTPOHHBIN  OaslaHC
OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHON peaKkuuu. CocraBneHnue YPaBHEHUU



OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HCIOJIB30BAHUEM  METOAA
AJIEKTPOHHOT O OajaHca.

Teopus 37IEKTPOAUTUYECKON TUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHn3M OHCCOLMAIIMM BEIIECTB C PA3IUYHBIMUA BHAAMU
xuMHuueckoil ces3u. Crenens auccounanuu. CuiabHbIE U cadble 3JIEKTPOIUTHI.

Peakiiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpPAlIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBONCTBAa KHUCIOT,
OCHOBAaHMM W COJell B CBETE TMPEACTABICHUN 00 IJICKTPOIUTHUECKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAuIoB (TpaduTa M anmMasza), CJIOXKHBIX BEIECTB
(x1opuaa HaTpusi), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peaKuuu
OT BO3JIEUCTBUSI PA3JIMYHBIX (DAKTOPOB, MCCIAEAOBAHUE DIEKTPOIMPOBOJHOCTH
pacTBOPOB BEILECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WIENOYEd W COJICU
(BOBMOXKHO  HCIIOJIb30BaHWE BHUACO  MAaTepuajoB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK ~ TMPOTEKAaHUS  pPEaKIuid  HOHHOrO  OOMEHa
(oOpa3zoBaHue oOcajika, BBIJICICHUE Ta3a, OOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKIUI
(ropeHue, peakuuu pa3ioXKEHHUs, COCIUHEHHUS), PACIIOZHABAHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX PEAKLUMW HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTa/ibl 1 MX COeIUHEHUA

OOmiast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3NYecKHe CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHYECKHE CBOMCTBA Ha IMpUMEpPE  XJIOpa
(B3auMOZICICTBHE C MeTaUlaMHd, HEMeTaylaMH, IleJo4yaMu). XJOPOBOJIOPO.
ConsiHasg KucCI0oTa, XUMUYECKHE CBOWMCTBA, MOJy4YEHUE, NMpUMEHEHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OPraHU3M YEJIOBEKA. BakHEWIIHWe XJIOpUIbl U HX
HaXO0XJICHUE B IPUPOLE.

OOmast xapaktepuctuka 3meMeHTOoB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue W (Gu3NUecKHe CBONCTBA
IIPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJNIOTPONHBIE MOAU(PUKALIMKI KUCIOPOJa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOpOA, CTPOEHUE, (PUBHYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
CepHast kucnora, (uU3MYeCKHMe UM XMMHUYECKHME CBoicTBa (oOlIuMe Kak
OpEeJCTaBUTENS KJlacca KUCIOT U crenuduyeckue). XUMHUYECKHE peakluu,
JeXKalue B OCHOBE MMPOMBIIICHHOIO Croco0a MOJIyYeHUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTOTBL. CONMM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEaKIUs Ha



cynabdar-uoH. Haxoxnenue cepsl U €€ COCAMHEHMA B MpHpPoOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIeW CpeIbl COCAWHEHUSMH Cepbl (KHCIOTHBIC JOXKIH,
3arps3HEHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPALCHUSI.

OO6mass xapaktepuctuka 31aeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHBIE CTETICHH OKUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPOJIE,
dusnyeckue u XuMu4eckue cBoiicTBa. Kpyrosopor azota B mpupoje. AMMHAK, ero
duznUecKre 1 XUMUYECKUE CBOMCTBA, MOTyYeHne U nmpuMeHenne. Com aMMOHHS,
ux pu3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THas KHCIIOTa, €€ IMojydeHue, (PU3ndecKue W XUMHYCCKUE
cBoiicTBa (0OIME Kak TPEACTaBUTENsl Kiacca KHUCIOT W  crhenuduyecKue).
Hcnonb3oBaHne HHUTPATOB W COJieH aMMOHHMS B KauyeCTBE MHHEPATbHBIX
yno0peHuil. XuMHUYECKOE 3arpsi3HEHUE OKPYKaIoIlel cpeiibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO31yXa, MOYBBl M BOMOEMOB). Docdop,
ajutoTpornHbeie Mogudukanuu ¢docdopa, puznueckue M XHUMHUUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u dhocdhopHas kucnora, GU3HIECKUE U XUMHIECKUE CBOMCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBHBIX YA0OOPEHUIA.

O6mas xapakrepuctuka 3yeMeHToB IVA-rpynmnbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKHCJIEHHUSA.  YTJEpOi,  aIOTPOITHBIC
MOIU(PUKALIUKA, PACHPOCTpAHEHHE B TMpUPOJE, (GU3NYECKHE U XUMHYECKUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B mpupoae. Okcuasl yriepojaa, ux
duznueckne W XMMHUYECKHE CBOMCTBAa, JEHCTBUE HA JKUBBIE OPTraHHU3MBI,
NONydeHHe W TPUMEHEHHE. DKOJIOTHYECKHEe MPOOJIeMbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a T1100adbHOrO MOTEIUICHUS KJIMMAaTa, MMapHUKOBBIM
addexr. YroapHas KucioTa U €€ conM, uX (GU3NUYECKHe U XMMHUECKHE CBOWCTRA,
NOJIyYUCHHE W TpuUMEHEeHHWe. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapObOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTA U CEILCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMLEPHH, YKCYCHas! KUCIIOTa).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHI UX TepepaboTku (OeH3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTue 0 OMONOrMYECKN BaXKHBIX BELIECTBAX: KUpaX, OenKax, yriieBojax — U ux
poIM B JKM3HM 4elioBeKa. MarepuanbHOe €IWHCTBO OpPraHUYEeCKUuX U
HEOPTaHUYECKUX COCTUHEHUHN.

KpemHuuii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, IOJyYeHUE U
npuMeHenue. CoenuHeHus: KpeMHHs B mpupoge. OOmue mnpencraBieHus o0
okcuzae kpemuus (IV) u kpemuueBor kuciore. CUIMKAThl, KX MCIOJIb30BAHHE B
OBITYy, B TIPOMBIIICHHOCTH. BakHeine cTpouTeNbHbIE MaTepUaNbl: KEpPaMHKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobmeMbl 0€30mMacHOr0 MCHOIbL30BAHUS
CTPOUTEJIbHBIX MAaT€pPUAIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSTHOM KHCJIOTHI,
IPOBE/ICHNE KaYeCTBEHHBIX PEAKIIMi Ha XJIOPUI-MOHBI U HAOIIIOCHUE MPU3HAKOB
WX TIPOTEKAHUsI, OMBITHI, OTPaKAIOIIUME (PUMUECKHE U XUMUYECKHE CBOWCTBA
TaJIOT€HOB M WX COEAWHEHUM (BO3MOXKHO HCIOJIL30BaHUE BHUIEOMATEPUATIOR),
O3HaKOMJICHHE C oOpa3mamMu XJIOPUIOB (TJIOT€HHUIOB), O3HAKOMJICHHE C
oOpasmlamMu  ceppl U €€  coeAUMHEHUSIMH  (BOSMOXXHO  MCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HAOIIOIEHNE Mporiecca OOYIIIMBaHUS caxapa MoJ JCUCTBHEM
KOHUEHTPUPOBAHHOW CEPHOM  KHCIIOThI, M3YyYEHUE XUMHUUYECKUX CBOMCTB
pa30aBIECHHONM CEPHOM KUCIIOTHI, MPOBEACHUE KaYeCTBEHHON peaKIuu Ha cyhbdar-
WOH W HaOJIOJeHWE TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBamMu a3zora, (Gochopa U HX COEAMHEHHH (BO3MOXHO MCIOJIb30BAHKE
BUJICOMATEpUaJIoB), 0OpasliaMu a30THBIX U (POCHOPHBIX yAOOPEHHM, MOTydeHHE,
coOupaHue, paclo3HaBaHWE M U3YYCHHE CBOWCTB aMMHaKa, MPOBEACHUE
KaueCTBEHHBIX pEaKIMil Ha MOH aMMOHHS U (ochaT-uoH U U3yUyEeHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICUCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4ECHUE MoOZEeNen
KPUCTAUIMYECKUX PEHIETOK anMaza, Tpaduta, ¢yiuiepeHa, O3HAKOMIICHUE C
IPOIECCOM  aACOPOIIMKM  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOICTBOM MPOTUBOrasa, Mojay4eHUue, COOMpaHHe, PaClO3HABAHUE U U3YYECHHE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX pPeakUuil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
OPOJAYKIIMEH CHJIMKATHOM TMPOMBIIUICHHOCTH, pEIICHUE JKCIePUMEHTAIbHBIX
3aaa4 1o TeMe « BaxxHenmue HeMETAIUIbl U UX COEAUHEHUSD.

MeTa/iibl 4 MX COeIMHEHUSA

OO61mast xapakTepUCTUKAa XUMHUYECKUX 3JI€MEHTOB — METaNIOB Ha OCHOBAHUHU
ux nonoxeHus B llepuommueckonm cucreme XuMHYeCcKHX dieMeHtoB [l N
MenpneneeBa u cTpoeHuss aToMoB. CTpoeHHE MeTaJIoB. MeTraunueckas CBs3b U
METAUIMYECKAs] ~ KpHUCTA/UIMUecKass  pemerka.  DJICKTPOXUMUUYECKUU  psij
HanpspkeHu MetaiioB. dusnyeckue U XMMUYECKHE CBOMCTBAa MeTayuioB. OOiue
crocoObl TosiydeHus: MeTayuioB. I[loHATHE O KOPPO3MM METAIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CriaBel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY M MPOMBIIIJICHHOCTH.

[[leounsie MeTayibl: ToJiokeHUue B lleproauueckoil cucTeMe XUMHYECKUX
sanemeHnToB JI. V. MeHzaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnyueckre U XMMUYECKHUE CBOMCTBA (HAa mMpumMepe HaTpusi u kanus). OKCUabl u



TUAPOKCUABI HaTpusi W Kaius. l[IpuMeHeHue MIEeTOYHBIX METAUIOB W HUX
COCTMHEHNH.

[[lemouHO3€MENbHBIE METAJJIBI  MarHuid M KalblUW: I[OJOXKEHUE B
[lepmonnueckon cucreMe xumuudeckux 3yeMeHToB [[. 1. Menneneesa, ctpoenune
UX aTOMOB, HaXOXJeHKE B npupoze. Pu3nueckne U XMMHUYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxuelinve coequHEHUS KalblUs (OKCHUI, THAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEeHHUS!.

AsmomMuHHI: TioniokeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHUME aroMa, HaxoxjaeHue B npupone. Dusznueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

XKenezo: monoxkenue B [lepuoanueckoin cucreMe XMMUYECKHUX 3JIEMEHTOB [l.
N. MenneneeBa, crpoeHHe aroMa, HaxoxaeHue B mpupone. dusnueckue u
XUMUYECKHEe CBOMCTBA xelne3a. OKcuabl, TUIpoKCuabl U comu xenesa (1) u xenesza
(1), mx cocTaB, CBOMCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C O00pa3llaMd METAJUIOB M CIUIABOB, HX (U3NYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTATOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJIbIIUsl U HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOW BOBI, MPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOAE
(BO3MOXKHO  HUCIIOJB30BaHUE  BHUICOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KAuEeCTBEHHBIX pPEaKIuii Ha WMOHBI: MarHus, Kajblys, aJFOMUHUS, IIMHKA, JKeJe3a
(1) u xenesza (1), meau (Il), HaOMOCHME U OMKMCAHUE MPOIECCOB OKPAIIHBAHUS
JJaMEHU WOHAaMU HaTpusl, Kalusg U Kaiblusi (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJA I[IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a71a4 Mo Teme «Baxxueimue
METAJUIbl U UX COETUHEHUS.

XUMHA U OKpPY/KaIOLIas cpeaa

BemectBa u marepuansl B INOBCEIHEBHOM JKM3HM 4enoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHYECKUX 0KOTaX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollew cpeinl (MpenesibHas JomycThUMas
KOHIIeHTpaius BeiecTs, aaee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKuX
pooJIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIABbI METAUIOB, MOJMMEPHBIC
MaTepuasbl).

Meosicnpeomemmnule cea3u



Peammmsanus MeXnpeIMETHBIX CBA3€HM IIPU W3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4YEpe3 MCIOJIb30BAaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W MOHATHUH, SBISIFONIMXCS CUCTEMHBIMM JUIS OTAEIBHBIX ITPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAaydHbI (akT, rumoresa, 3aKOH,
TEOpUs, AaHaliu3, CHUHTE3, KiIaccuukanusa, MNepUOJUYHOCTh, HAOIIOIECHUE,
DKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPECHHE, MOJENb, SIBICHUE, ITapPHUKOBBIN
a(dexT, TeXHOIOT U, MaTepraIbl.

®usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUI,
W30TONBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUU 3apsii, INPOBOJHHUKH,
NOJIYIIPOBOAHUKH, JUAJIEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAs
peméTka, CriaBbl, (U3UYECKHUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3B€3/1b1, COJIHLIE.

buonorusi: ¢orocunTes, apixaHue, O6mochepa, sKOCHCTEMa, MHHEpPAIbHBIC
yA00peHMsI, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIIbHbIE BEILIECTRA.

['eorpagus: armocdepa, ruapochepa, MuUHEpalbl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyJbTAThl OCBOEHHUS IPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOy4eHHsS] XUMUU B €AUHCTBE Y4EOHOH H
BOCIUTATEJILHON JIEATEIbBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKAMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMM, IPUHATBHIMU B
oOlIecTBe MNpaBUJIaMKW MU HOpPMaMHU IMOBEJAEHUS U CIIOCOOCTBYIOT IpolieccaM
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJaroIUXCS.

JIm4HOCTHBIE  pe3yJbTaTbl  OTPAXAlOT  T'OTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBAaTbCS CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacUIMpEeHHUE ONbITA AESITENBHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTTUTAHMUSI:

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY
U HAydyHOMY HACIEIUI0, TIOHMMAHMs 3HAYEHUS XUMUYECKOM HAyKU B >KU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMALMEN O
MEPEIOBbIX JOCTHKEHUSX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSIX 00 yCTpoWCcTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS S

IPEICTABIEHUs O COLUMAIBHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIIEIOBAaTENbCKOM, TBOPYECKOM M JAPYrUX  BUOAX
JesITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM JEATENIbHOCTU MpH
BBIMIOJTHEHUU Y4€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU Y4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMaHUIO
U B3aMMOIIOMOIIM B TMPOLECCe 3TOH Y4EOHOW MAesITENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBAPUILEH C MO3ULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIIEACTBUN IMOCTYIIKOB;

3) HEeHHOCTH HAYYHOr O MO3HAHUSL:

MHPOBO33PEHUYECKHUE TPEACTABICHHASI O BEIIECTBE U XUMHUYECKOW pEaKIuu,
COOTBETCTBYIOILIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTaBILIIOLIME
OCHOBY JJIi TIOHMMaHHUs CYITHOCTH HAayYHOW KapTHHBI MHpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pPAa3BUTHUA MPUPOJIbI, B3aWMOCBS3AX YEJIOBEKa C
IPUPOIHOM CPEIOM, O POJIM XMUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABaTEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOAMMBIEC i OOBSCHEHUS HaOJIIOJaeMbIX IPOLIECCOB U SBIICHUM,
NO03HABaTEIbHOM, MH(OPMAILIMOHHON M YMTATENbCKOM KYJIbTYpbl, B TOM 4YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATYpoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMHU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHI0 M II03HAHUIO, JIF0OO3HATEIbHOCTh, T'OTOBHOCTh H
CHOCOOHOCTh K caM0OOpa30BaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
NEesITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamnpaBlIEHHOCTH M YpPOBHS OOY4YEeHHs B
JaTbHEHIIIEM;

4) popMupoBaHNS KYJIHTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 3I0POBBIA 00pa3 >KM3HU, OCO3HAHHME IOCIEACTBUU U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJisd, HApKOTHUKOB, KypeHus),
HEOOXOJUMOCTH COONIOACHUS TpaBWJl O€30MACHOCTH TPU  OOpalllEeHUU C
XMMHYECKUMHM BELLIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyaoBOro BoCHuTaAHMS:

MHTEPEC K MPAKTUYECKOMY U3YYEHHIO IPOPECCUl U Tpyaa pa3InyHOro poja,
YBOXEHUE K TPYAy M pPeE3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUM 10 XMMHH, OCO3HAaHHBIM BBIOOD
WHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIrieutHo! npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) IKOJIOrN4€eCKOro BOCIUTAHMS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJAE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, IOHUMAHHUE LIEHHOCTH 310POBOTO U
Oe3omacHoro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MUeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
npaBui1 0€30MacHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YTPOXKAIOIIMX 3I0POBBIO U KU3HU JIIOCH;

CIOCOOHOCTH NPUMEHATH 3HAHMS, MOJIy4aeMble MPU U3YUYEHUU XUMHH, AJIS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPENOM, I ITOBBIICHUS
YPOBHSI  JKOJOTMYECKOM  KYyJIbTYpbl, OCO3HaHMs IJIOOAJBHOILO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEHIeHHs MOCPEACTBOM METOAO0B XHMMHH,
HKOJIOTUYECKOTO MBILUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IO3HABATENbHOM,
KOMMYHUKATUBHOHN U COLIMAJIbHON MPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMETHBIX PE3YJIbTaTOB BBIACIAIOT 3HAYMMBIE JUIS
dbopMHUpPOBaHUS MHUPOBO33PEHUSI  OOIICHAYYHBbIE TOHATUS (3aKOH, TEOpus,
IOPUHLMKII, TUIIOTE3a, PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOphIe
UCTOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHWU U3 3TUX MNPEeAMETOB (OPMUPOBATH MPEJICTABICHUE O LEJIOCTHOM



HAay4YHOW KapTHUHE MUPA, U YHUBEpCAJIbHBIC yueOHBIC NEHCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIE), KOTOpbIE€ 00€CIEeYnBaAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Yy4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUSA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHUU
3HAHHUI: PACKPHIBATh CMBICI XUMUYECKHUX TMOHSATUU (BBIACIATh WX XapaKTepHBIC
MPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TOHSTHSMHU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUSI OTJENBHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEpUU s KJIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
YCTaHABJIMBATh MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIYKTUBHbIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBO/IBI U 3aKJIHOUEHUS;

yMEHUE TIPUMEHSITh B TIpolleCCE€ TO3HAHMUS TOHATUA (NIPEAMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUW 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas (QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — P pelIeHUU y4eOHO-TT03HABATENbHBIX 3371a4, C YYETOM
ATUX MOJICNbHBIX TMPEJCTABICHUN BBIABISATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBJIATH ~ OOI[ME  3aKOHOMEPHOCTH, MPUUYMHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4aEeMbIX ITpolleccax U sIBICHUSX.

Bba3oBrble ucciienoBarebCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KA4eCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
YYEHHYECKHX OKCIEpUMEHTOB, YMEHHE HaOIoIaTh 3a XOAOM Mpoliecca,
CaMOCTOSITEILHO MIPOTHO3UPOBATH €r0 pe3ylibTar, POpMYIUpPOBaTH 00OOLIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABISATh OTYET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbBIX BUAOB U (HOPM MPECTABICHUS, TOTYy4aeMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsT  JIMTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocobusi, pecypcel WHTepHeTa), KPUTUYECKH OIEHUBATH MPOTUBOPEUYHBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBbIE METOJBI U 3alpOChl MPHU MOUCKE U OTOOpE
MHPOpMAIIMM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX [JIi BBITTOJHEHUS
y4eOHBIX M TMO3HABATEJIbHBIX 3a7a4 OMpPEEIEHHOrO THIA, TPUOOPETEHHUE OMNbITA B
00JJaCTH  HMCMOJIb30BaHUSI  MH(POPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOT'O MCIIOIb30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAIbHYIO (DOpMY IIpecTaBlIeHUs] HHPOPMalUU U
WUTIOCTPUPOBATh peIIaeMble 3a/laud  HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu hopMamu rpaduKu U X KOMOWHAIUSIMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Yy4eOHOU H
UCCIICIOBATEHCKON ACATEIHPHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34iCTBAa M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOUIEH NPUPOIHON
Cpelbl.

KoMMmyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiaM) AUCKYCCHM) IO
CyHIecTBYy  OOCyXaaemMod  Tembl, (OPMYIHUpPOBaTH CBOM  MPEIJIOKCHHS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHBbIE  pe3yibTaThl  IO3HABATEIHHOM
NEATeTbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOTO dKCIEpUMeHTa (JIabopaTOpHOTO OIIbITA,
1a0b0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BELIECTB, y4€OHOIO MPOEKTA);

YMEHHUS Y4€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBLHOM W MCCIIEIOBATEIIbCKOM  JIEITEIbHOCTH  TPU  pElICHUU
BO3HUKAIONIMX MPOOJIEM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuit (00CyXJIeHus,, 0OMEH MHEHUSMH, «MO3TOBBIE€ IITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLEHKE KavyeCcTBa
BBITIOJTHEHHOM paboOTHI U ApyTHE).

PeryasiTuBHble YHUBEpPcaAJIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITENILHO OIpPEAENATh LEeNU JeATeIbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh W TPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesSATeNIbHOCTh, BBIOMpaTh Haubosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJISATh WM KOPPEKTUPOBATH
MPEUIOKECHHBIA aJITOPUTM JICMCTBUK IIPYM  BBINOJHEHUM 3aJaHUM C YYETOM
MOJIy4EeHUsI HOBBIX 3HAHMI 00 HM3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUX,
OLICHMBAaTh COOTBETCTBHE MOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETH, YMEHHE
UCIIOJIb30BATh Y aHAIM3UPOBATh KOHTEKCTHI, ITPEAJIaraéMbl€ B YCIIOBUU 3aJaHUMN.

IMMPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pPE3YJbTAaTOB IO OCBOCHHIO 00S3aTEIBHOTO
COJIEp’KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepaibHON padoueil mporpammoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYalOIIUMUCS Hay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



neicTBui, crenuduUeckue U TPEIAMETHON  00jacTh  «XUMHUS», BHIIBI
NEATENBHOCTA MO  IOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalH,
IpeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaITUsIX.

K xoHIily oOyuenus B 8 kiiacce rpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaAIOIIUXCS YMEHUI:

e PAaCKphIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX TOHSATHH: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(omHOpONIHAS U HEOAHOPOIHAS), BaJICHTHOCTh, OTHOCUTENbHAS ATOMHAsI U
MOJIEKYJIIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JIOJII XUMHUYECKOTO AJIEMEHTA B COSUHEHUHN, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIbHOCTh, CTEIEHb
OKHUCJICHHs, XMMHYECKasl peakius, KiacCUpUKalUs peaKui: peakiuu
COCMHEHMS, PEAKLIHH PA3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUUU
oOMe€Ha, HK30- U IHJIOTEPMHUUECKUE PEAKIIMH, TEIJIOBOM 3((DEKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOUTallb, PaanyC
aToMa, XMMHUYECKas CBS3b, MOJSPHAS M HEMOJISIPHAST KOBAJIEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHMOH, PacTBOp, MAaccoBasi JOJIsI BEIIECTBA
(TIpolleHTHAas! KOHIICHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHX [MOHATHI U
MPUMEHSIThH 3TU MTOHSATHUSI IPU OMKMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIONB30BAaTh XWMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUs (hopmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAeNITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHCHUSX,
CTCTICHh  OKHCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCeHTHasT W WOHHAs) B
HEOPraHWYECKUX COCIMHEHUSX;

e packpeiBaTth cMmbIcH Ilepuommueckoro 3akona J[. WM. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJokeHus B l[lepmoamueckoi cucreme,
3aKOHOB COXPAaHEHUs MAacCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOTO YYEHHSI, 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh Ta0aMuHylo (opmy Ilepuonnueckon
CUCTEMBbl XUMHYECKUX DJJIEMEHTOB: pa3iuyarh I[IOHATUA «TJIABHAs
noarpynma (A-rpynmna)» u «modounas noarpynna (b-rpynmna)», manbsie u
OOJbIIIE TEPUOJbI, COOTHOCUTh OO0O3HAYEHUS, KOTOPbIE HMEIOTCA B
tabmuie «llepuonuueckas cucrtema xumuyeckux osaementoB JI. W
MeHnneneeBay C UHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS AaTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3aps]l sAlipa, o0lee YUCIO IIEKTPOHOB
U pacnpeiesICHUE UX MO JIEKTPOHHBIM CJIOSIM);

KJIAaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIECTBA,
XUMUYECKUE PEeakuuu (MO0 YUCIAY U COCTAaBy YYaCTBYIOUIMX B peEaKIuu
BEIIECTB, MO TEII0BOMY YD (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME XMUMHUYECKHUE CBOMCTBAa BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE IPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX MPEBpallEeHUd B
Pa3IUYHBIX YCIOBHUSAX;

BBIUKCIISAIT OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COEJIMHEHH S, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIIUK;

MPUMEHSTH OCHOBHBIE OIEpaIlMi MBICIUTENIBLHON ACSITEIbHOCTA — aHAIM3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3aluio, KiIacCU(PUKaIIUIO,
BBISIBIICHUE TPUYMHHO-CJICICTBEHHBIX CBA3CU — JJISI U3YYCHUS CBOMCTB
BEIIECTB W XHMHUYECKUX PEAKLIHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAOJIOJICHUE, HU3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT
(peanbHBIM U MBICJICHHBIN);

ClIeAOBaTh  NpaBWJaM  MOJb30BAHUS ~ XMMHUYECKOM  MOCYOOM W
na0opaToOpHBIM  O0OpPYAOBAaHUMEM, a TaKXe MpaBujiaM oOOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3o00pa3HBIX BeHECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C OIPEAECIEHHONM MAaCCOBOM JOJEW PACTBOPEHHOIO BEILECTBA,
IUIAHUPOBATh M NPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTBI IO
pPacrno3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(makmyc, dheHondranenH, METHIOPAHK U JPYTHE).

K xonIy oOyuenus B 9 kiacce mpeaMeTHbBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHX IIOHATHH: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJId, WOH, KAaTHUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb
OKHUCJICHHSI, XUMUYECKasi peaklMsi, XUMUYECKasl CBS3b, TEIIOBON 3(dexT
peaKkiuu, MOjdb, MOJSAPHBIA  00BEM,  PAacTBOpP,  DIIEKTPOJUTHI,
HEDJICKTPOJIMTBL, JJIEKTPOJIUTHYECKAs JUCCOLMALUs, PEaKIUd HOHHOIO
oOMEHa, Karauu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U



HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEaKIINH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHME W  BOCCTAHOBJICHHE,
aJioTponusi, aM(pOTepHOCTb, XUMUYECKasi CBsI3b (KOBaJECHTHAs, MOHHa,
METa/NInYecKas), KpHUCTAJUIMYECKas peléErka, KOPpO3usi METAUIOB,
CIUIaBBl, CKOPOCTh XHMHUYECKOM peaklHH, IMpPEAEIbHO JOMyCTUMAas
koHueHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKMX TOHATHH U
IIPUMEHSATH 3TU HOHSATHS IIPY OMMCAHUU BELIECTB U UX IIPEBPALICHHUI;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JJIsi COCTaBJeHUs (GopMyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIpEAEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX DJIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHYECKON
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCAMHEHUSX, 3aps] MOHA MO XMMHYECKON (opMyre, xapakTep cpeabl B
BOJHBIX PAacTBOPaxX HEOPraHWYECKUX COCIUHEHUM, TUI KPUCTAJUIMYECKON
PEMETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepumoamueckoro 3akona JI. WM. MeHneneeBa u
JEMOHCTPUPOBAaTh €ro IOHMMAaHWE: ONUCBHIBATh M XapaKTEpU30BaTh
Tabmuunyto ¢opmy llepuoanyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «ri1aBHas mnoarpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynna)», manble u OOJbIIME TMEPUOABI, COOTHOCHUTH
0003Ha4YEeHUsI, KOTOpPhIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIIOBBIMU  XapaKTEPUCTUKaMH  CTPOCHHSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsj  sjpa, oOIIee YUCIO DJIGKTPOHOB U
pacripeiefiecHe HX 10 JJEKTPOHHBIM CJIOSM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COCIUHEHUN B
MpeAeIax MaJlbIX MEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(ULIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PEAKIUU (MO YUCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) oOHME W cHenu(pUYEecKHe XUMHYECKHUE
CBOMCTBA MPOCTBIX M CIOXHBIX BELIECTB, IOATBEPXKAAsl OIHCAaHUE
NpUMEPAMH MOJIEKYJSIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPABHEHUS JJEKTPOIMTHUYECKOW JHUCCOLMALMU  KHCIIOT,
LIEJ0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMK MOHHOTO



OOMEHa, ypaBHEHHS PEaKIUi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXY BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEZCTBOM COCTABIICHHSI DJIEKTPOHHOTO OajlaHca 3THX PEaKIU;
MPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHHWSI XUMUYECKUX TMPEBPAIICHHN B pPa3TMYHBIX
YCIIOBUSX;

BBIYKCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAacChl
BCIIECTB, MAacCCOBYIO JOJII0O XHUMHYECKOrO »JJeMEHTa 10 ¢opMyIie
COCIIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH Pacu&Thl
110 YPaBHEHUIO XUMHUUYCCKON PEaKITUH;

coOmonaTe  TMpaBWjia  MOJb30BAaHUS  XUMHYECKOH  TMOCYIOH U
nabopaTopHbIM 000pYyIOBaHHWEM, a TakkKe TpaBwiIa OOpamieHus c
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKUUSMH TI0 BBITOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TOJYYCHHI0O W COOMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHUAKa U YIIIEKUCIIOTO Tasa);

NPOBOJUTh  PEAKIMH, IOATBEPKIAIONINE  KAYeCTBCHHBIH  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM ITyTEM XJIOpUI-, OpPOMHUI-,
uonu-, kapobonar-, ¢ocdar-, CuwiIMKaT-, Cyiabhar-, THIAPOKCUI-HOHBI,
KaTHOHBI aMMOHHUS W HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMaTU3allNI0, BBISBICHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSI3€H — IS M3y4eHUs CBOWCTB BEIIECTB U
XAMUYCCKUX PEaKIMH, eCTECCTBEHHO-HAyYHbIC METOAbl ITO3HAHHS —
HaOJIIO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoangecTBOo yacoB
Ne HaumeHoBanue pa3nenoB u DJIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
XuMusa — BakHas o0J1IacTh
11 €CTECTBO3HAHMS U 5 5 but6mmoreka [JOK
' MPAKTHYECKON AEATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJI0BeKa
BermiecTBa 1 XUMHYECKHE bu6morexa IIOK
1.2 15 1
peaxkiuu https://m.edsoo.ru/7f41837c¢
Wroro no pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe/ M HEOPraHU4eCKMX BeleCTB
21 Bosnyx. Kucnopon. [lonsitue 6 bub6muorexa IIOK
' 00 okcumax https://m.eds00.ru/7f41837¢
Bogopon.Ilonstue o kucimorax bubmorexa [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopna. PactBopsl. [Tonsitre 00 5 1 1 bu6mmoreka [IOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACChI bubmmoreka [IOK
2.4 . 11 1 1
HEOPraHM4YECKUX COCTUHEHUHN https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB [[. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnyeckuii 3aKoH U
Ilepunonnueckas cucrema

bubmmoreka [IOK

A 7
3 XUMHUYECKUX 31emMeHToB /. . https://m.edso0o.ru/7f41837¢
MenpneneeBa. CtpoeHue atoma
XuMHYECKas CB3b. B 110K
HOIIMOTEKA
3.2 - 8
Oxucmrensro https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC PCAKIINN
but6mmoreka [JOK
14 15
TOTO O pasieiy https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.eds00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM uuppoBbIie
Ne n/m P Konrpoabnsie | IlpakTnueckue (pp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 [ToBTOpEHUE U yriyOiieHue 3HAaHU I 5 1 bu6motexa [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kjiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmotexa [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAs! IUCCOLTUALIHU. 8 1 1 bu6motexa [IOK
' XUMHUYECKHE PEaKIIMu B pacTBOpax https://m.edso00.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. Hemera/uibl M X COeIMHEHUS
21 OO01mas XxapakTepuCTUKa XMMHYECKHX 4 1 bubmmoreka LIOK
' anemeHToB VIIA-rpynnel. ["anorensl https://m.edsoo.ru/7f41a636
OO0m1ast XxapaKTepuCTHKAa XUMUY eCKIX
2.2 anemeHnToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIbL -€p https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0miast XxapaKTepuCTUKAa XUMUY ECKIX
2.3 anemMeHToB VA-rpynnsl. A3ort, Gpocdop u ux 7 1 bu6mmorexa [IOK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
24 anemenToB |VA-rpynmel. Yraeposa u 8 1 2 buomorexa LIOK
' . . PYIIIBL S TACPO https://m.edso00.ru/7f41a636
KPEMHUI U UX COCTUHEHUS
Wroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznena 3. MeTaJsIBI M X COCIUHECHUS

. bu6moreka ITIOK
3.1 Obmue cBOACTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
. but6moreka [JOK
3.2 B 16
KHENIIME METAJIbI U UX COETUHEHUS https://m.edsoo.ru/7fA13636
Hroro no pasaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemtectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazueiry 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara nudpoBbIe
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
1 IIpenmer xumun. Posib XuMUM B )KU3HU 1 bu6mmoreka [JOK
gejaoBeKa. Tena U BelecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTE O METOAX TTO3HAHUS B XUMHUHU 1 bubmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktueckas padorta Ne 1 «IIpaBuna
3 paboThI B TaOOPATOPUH U TPUEMBI 1 bubmotexa [JOK
oOpatieHus ¢ J1abopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYucTelie BemecTBa U cMech. CriocoObl 1 bubmoteka IJOK
paszielieHus cMecel https://m.edsoo.ru/ff0d26ca
[IpakTueckas paborta Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
s . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOICIY b https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTEL. 3HAKH 1 bubmioreka [IOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie ¥ CIIOXKHBIC BEIIECTBA 1 bubmorexa [TOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bromrorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH NOCTOSHCTBA COCTaBa BCIICCTB.

bubmoteka [JOK
1 X .B
0 umiieckas opmyna. Bareutrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYECKHUX DJIEMEHTOB
11 OTHocuTeNbHAsI aTOMHAs Macca. bubmotexa [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1015 XUMHIECKOT O bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KommnuecrBo BemecTBa. Moib. bubmioreka [IOK
MousipHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKne U XUMUYECKUE SBJICHUA. bubmoteka [JOK
XUMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakyu 1 ycnoBusl NpOTEKaHUSA bubmuorexa IIOK
XUMHUYECKUX peaKuil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILLIECTB. bubmorexa [IOK
XUMHYECKUE YPaBHECHUS https://m.edsoo.ru/ff0d3b88
Brraucnenust konuuecTsa, Macchl
17 BEIIIECTBA 110 YPAaBHECHHUAM XUMHUUYECKUX bubmorexa TIOK
» . P https://m.edsoo.ru/ff0d5708
peaxkuuii
Knaccudukanus XuMU4ecKkux peakun
18 (coenuHEeHUs, Pa3I0KEHUS bu6amorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBbIN-
19 SHITUKJIOTIUCT 060631q SHHE U bubmiorexa LIOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alusl 3HAHUM
20 Kontponsnas padora Nel mo teme bubmmorexa [IOK
«BelecTBa 1 XUMUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. Cocras bu6mmoreka LIOK

Bo3ayxa. Kuciaopong — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npoctoe BemecTBo. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIIopoAa (peaKkiy OKUCICHUS bubmioreia LTOK
poia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcuaax
CriocoObl MOJTYyYEeHUST KUCTIOPO/Ia B
23 nabopaTopuu Zlqn OMI)IIHJ'ICHI;—I;ICTI/I bubmorexa IIOK
parop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopona
Tennooii 3¢ pexT xumMuueckoi
94 peakiuu, MOHATHE O bubmioreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUHU, IK30- U https://m.edsoo.ru/ff0d4790
IHJIOTEPMUICCKIX PEAKITUSIX
TommmBo (HEPTh, YroJib U METaH).
25 3arpsi3HeHHE BO3/1yXa, CIIOCOOBI ero bubmorexa [TOK
P YA https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALLICHHS
[Ipaktueckas padorta Ne 3 mo teme
26 «ITonyuenue u cobupanue KHCIopoaa bubmorexa [JOK
- P poAg, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOUCTBY»
Bonopon — 3yieMeHT U mpocToe bubmmoteka LIOK
27
BeecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4ddo
28 duzrUecKue U XUMUYECKUE CBOMCTRA bubmotexa [JOK
Bogopozaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6nmunoreka [JOK
29 I1
OIITHE O THEAOTax 1 comix https://m.edsoo.ru/ff0d50d2
30 CriocoOblI OJIy4eHHs BOIOPO/Ia B bubmotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktuueckas padota Ne 4 o Teme
Bbu6moreka [JOK
31 «Ilonyuenue u cobupanue BOAOpPoOaa,

HU3yYEHUE ETO CBOWCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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MounsipHblil 00bEM Ta30B. 3aKOH

bu6moreka [JOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruucinenns o0béMa, KOIMUECTBA
33 €IIeCTBA I'a3a 10 €ro U3BECTHOM bubmorexa [TOK
B
- . M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA U 00BEMY
Brruucienus 0056MOB T'a30B I10
34 aBHCHHIO PEAKIIMHA Ha OCHOBE 3aKOHA bubmorexa HOK
ypap Peariimt t https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIEHU ra30B
35 duzrUecKre U XUMUYECKUE CBOMCTRA bu6moreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 00 bubmoteka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pacrteoputens. HaceileHHEBIC
37 u HeHaCBIpeHHLIIe) acTBOPBI. MaccoBas bubmorexa HOK
B p PBL https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B PACTBOPE
[Ipaktuueckas padota Ne 5 o Teme
38 «IIpurorosiieHne pacTBOPOB ¢ bubmmoteka LIOK
OnpeeIEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOT'O BEIIECTBAY
39 KonTtponbnas pabora Ne2 o reme bub6mmorexa IIOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
OKkcupbl: cocTaB, KiaacCH(pUKaIus, bu6nmunoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMUYECKUE CBOKCTBA
41 KHMCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX butmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJI0B
42 OcHoBaHUs: cOCTaB, Kiaccuukamus, bubmoteka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITony4yenue 1 XuMHUYECKHE CBONCTBA bubmmorexa [IOK
43 .
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctaB, kiaccudukaus, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lonyuenue u xuMHuyeckue cBOMCTBa bubmmoreka LIOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conn (cpenHue): HOMCHKIATYPA,
46 cnocoébﬁ)non )CHI/IH XI/IMH‘ZZEKHC brbmorexa [TOK
N YIS https://m.edso0o.ru/00ad9474
CBOICTBa
[Tpaktryeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME bubmuorexa [IOK
«OCHOBHBI€ KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEITHEHUN
48 I'eneTrnueckas cBsA3b MEXIY KilaccamMu bubmotexa [JOK
HEOPraHWYECKUX COCTMHEHNUN https://m.edso00.ru/00ad9a50
bu6moreka [JOK
49 O6o00611eHne 1 cucTemaTsa 3HAHUH
HICHHE H CHOTEMATHSAITT SHAHH https://m.edsoo.ru/00ad9ch2
Kontponbnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHMYECKUX brbmorexa [TOK
o P https.//m.edso0.ru/00ad9%la
COEIIMHECHUM
[TepBbie MOMBITKH KiIaccU(pUKAIIIH
51 XUMHYECKUX 3JIeMeHTOB. [loHsaTue o butmmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
IPYMIax CXOAHBIX YJIEMEHTOB
[Tepuognueckuii 3aK0H 1
bu6mmoreka [JOK
52 [Tepuonuueckas cucTeMa XUMUYE€CKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. Menneneena
b K
53 [lepuonpl, rpymnmnbl, HOATPYIIIIBI nommorexa 110

https://m.edsoo.ru/00ada52c
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Crtpoenne atToMoB. CocTaB aTOMHBIX

bubmoteka [JOK

>4 saep. 3oTomnsl https://m.edso0.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 060JIO‘-I€KU Butmorexa LJOK
95 atoMoB 31eMeHTOoB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. Menneneepa
XapaKkTepucTUKa XUMUYECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmotexa [JOK
[Tepuognueckoii cucreme /1. . https://m.edsoo.ru/00ada824
Menneneena
3nayenue [lepuoanueckoro 3akoHa aJis
57 pa3BuTHA HaAyKu U npakTuky. 1. 1. bubmuorexa LIOK
MeunneneeB — y4yéHblil, mefaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB BuGmiorexa IOK
58 XUMHUYECKUX 3JIEMECHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas pabota
bu6mmoreka [JOK
59 Honmas xiiriecias cossp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMuueckas bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenmonsipHasi XUMHAYECKas bubmmoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6munoreka [JOK
62 CTenets okicieHus https://m.edsoo.ru/00adae28
63 OKHCINTENBbHO-BOCCTAHOBUTEIIbHbIE bubmotexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OkucIMTENN 1 BOCCTAHOBUTENN bubmorexa [TOK

https://m.edso0.ru/00adb076
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Kontponsnas padora Ned mo teme bubmmorexa [IOK
65 1
«CtpoeHune atomMa. XMMHUYECKas CBS3b)» https://m.edso00.ru/00adb486
66 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
CUCTEMATU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblii ypok. O0001IeHNE U 1 bubmmoreka LIOK
CUCTEeMAaTHU3allisl 3HAHUI https://m.edso00.ru/00ad9cb2
PezepBHblii ypok. O00011IEHNE U bubmoreka LIOK
68 . 1
cHUCcTEMAaTH3alusg 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosuuecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Iepuonuyeckuii 3aK0H.

1 [Tepuognueckas cucrema 1 bubmioreka [IOK
XUMHUYeCcKux 3yiemenToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHX 3JIEMECHTOB 1 bubmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmotexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHUECKOM CBSI3M M THITBI 1 bubmoteka IJOK
KpUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel o reme

) «IToBTOpEHME N yriTyOaeHne 3HAaHUN 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMudeckux 1 bubmmorexa [IOK
peakiui Mo pa3JIuyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsITHE O TOMOr€HHEIX U 1 bubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTr CHHBIX PEAKITUIX
[TonsiTHE 0O XUMHUYECKOM PaBHOBECHHU.

bubmioreka [IOK
8 @dakTopsl, BIUSIONIME HA CKOPOCTh 1

XUMHYECKOU pC€aKuun U MOJOXKCHUEC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'O paBHOBCCHA

OKHCIUTEIRHO-BOCCTAHOBUTCILHBIC

bu6mmoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOTUTHUECKOI
10 I/IC(I))O na I/II/IpCI/IJ'IBHI)Ie " ciia0ble bubmorexa HOK
a HHATHH. https://m.edso00.ru/00adcd68
ANEKTPOTUTHI
11 HMounble ypaBHEHUS peaKLIi bubmorexa IIOK
P peakdl https://m.edsoo.ru/00add448
XHUMHWYECKHE CBOICTBA KUCJIOT U
12 OCHOBAHWI B CBETE IIPEICTABIICHUN bubmmorexa LHOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIMTHUCCKOM TUCCOITUALINH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IIpeACTaBIEHUI 00 bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHYCCKOM TUCCOIUALINH
bu6mmoreka [JOK
14 I1 7
OIUITHE O THAPOJIH3E COTeH https://m.edsoo.ru/00add9d4
15 OO600I1IcHIE ¥ CHCTEMaTH3aIUS bu6moreka [JOK
3HAHHUU https://m.edsoo.ru/00addd12
[Tpaktnueckas paborta Ne 1.
16 «Perenne sxcriepuMeHTaIbHBIX bubmmorexa HOK
P https://m.eds00.ru/00addbfa
3ajauy
Kontponbnas pabora Ne2 o reme
17 «OIIEKTPOIINTHYECKAS JUCCOAAINAS bubmorexa HOK
p ’ https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)
OO01as xapakTepUCTUKA TaJIOr€HOB.
18 XHﬁI/I‘IeCKI:I)/Ie CBI())ﬁCTBa Ha [IpuMepe bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 XnopoBonopoa. CosisiHast KUCIIOTA, bubmorexa [IOK
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XUMHUYECKHE CBOMCTBA, TOIyUEHUE,
NPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktuueckas padota Ne 2 o Teme

bu6mmoreka [JOK

20 «HonyquH"e COHfI HOM KHCTOTEL https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brraucnenus mo ypaBHEHUSIM

21 XUMUYECKUX PEAKIHUM, €CIN OJUH U3 bubmorexa LHOK

https://m.edsoo.ru/00ade488

peareHToB JaH B U30BITKE

99 OO61ast XxapakTepUCTHKA SJIEMEHTOB bubmuotexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ANnoTponHbIe MOAU(DHUKAIIUU CEPHI.

23 Haxosxienue cepbl ¥ €€ cCoOeTMHEHUI bu6nmunoreka [JOK
B MpUpoje. XMMHUUECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo0pO/I, CTPOEHUE, bubmotexa [JOK
¢usnyecKrue 1 XUMHUYECKHUE CBOICTBa https://m.edsoo.ru/00ade802
Oxcuapl cepel. CepHasi Kuciora,

25 ¢du3nUecKue U XMMUYECKHUE CBOHCTBA, brbamorexa [IOK

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

MPUMEHEHUE
XUMHUYECKHUE PEAKITNH, JIeKATIE B
OCHOBE IPOMBILIIEHHOTO cIlocoba

26 ITOJIY4E€HHSI CEPHON KHUCIIOTHI. bubmuorexa LIOK
XUMHUYECKOE 3arps3HeHHe https://m.edsoo.ru/00adec8a
OKpPY’KAIOIIEH Cpellbl COEANHEHUSIMU
cepsl

97 BrrunciaeHne MacCoOBOM 40U BBIXOJ1a bubmoteka [JOK
MPOYKTa PEAKLIMHU https://m.edsoo.ru/00adec8a

28 OO6m1ast XxapakTepUCTHKA SJIEMEHTOB bubmotexa [JOK
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VA-rpynnsl. A30T, pacipocTpaHEHUE
B IIpUpojie, GpU3nYecKue u
XUMUYECKUE CBOWCTBA

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

AmMHaK, ero Gu3N4IecKue u

29 XUMHUYECKHE CBOWCTBA, MOJTYYECHHUE U bubmorexa [JOK
> 1O https://m.edso00.ru/00adf004
MIPUMEH EHUE
[Ipaktueckas paborta Ne 3 mo Teme
30 «[Tonyuyenne aMMHaKka, U3y4eHUE €ro bubmorexa [JOK
. y 13y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3OTHas KHCIOTa, € PU3nYecKue u bubmuotexa [JOK
XUMHUYECKHE CBOICTBA https://m.edso00.ru/00adf306
Hcnons30BaHME HUTPATOB U COJIEM
aMMOHHUS B Ka4€CTBE MHUHEPAJIbHBIX

32 00peHuii. XUMHYECKOE bubmorera IIOK
yAOOP ’ . https://m.eds00.ru/00adf518
3arpsi3sHEHHE OKPYKAIOIIEH CpelIbl
COCTMHCHUSMH a30Ta
Docdop. Okcung dpochopa U

33 q)ocg)o pHaSI KI/ICJI((l))Ta q)(l)I/II)BI/I(‘-I\glKI/Ie " bubmorexa [OK

p o https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJTydECHUE
Hcnonb3oBanue pocharos B

34 KauyeCTBE MUHEPATbHBIX Y100 PCHHIA. bubmmorexa [IOK
3arpsi3HeHUE MPUPOTHON CPEIb https://m.edso0.ru/00adfc20
¢dbocdaramu
VYraepon, paciipocTpaHeHHE B

35 pu Ezle g)mnlzlecxll)de 1 XUMHUYECKHE bubmorexa HOK

PHPOE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuapl yraepona, ux Gu3ndecKue u bubmoteka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKonoruyeckre npodieMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (1V)

37 VYronpHas KUCIOTa U €€ COJH bubmmorexa [IOK
https://m.edso00.ru/00ae006c
[Ipaktueckas padorta Ne 4 mo teme

38 "[lonyueHue yriaekuciaoro rasa. bubmmorexa [IOK
KauecTtBenHas peakuus Ha kKapOoHaT- https://m.edso00.ru/00ae027e
noH"

[TepBoHavasbHBIE TOHATHS 00
39 OpPraHWYEeCKUX BEIIECTBaX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yTiepoaa
40 Kpemnuii u ero coenuHenus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padbora Ne 5. Pemenue

41 SKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubmmorexa [IOK
«BaxHelme HeMeTaJlIbl U UX https://m.edso0.ru/00ae0bf2
COEJIMH CHUS
KonTtponbenas pabora Ne3 mo reme

42 «Baxxnelmme HeMeTallJIbl 1 UX bubmorera TIOK

https://m.edso0.ru/00ae0el8
COCMHEHUS»
OO0mas xapakTepucTUKa XMMHY ECKUX
AJIEMEHTOB — METAJLJIOB.

43 MeTamumdeckas CBI3b U bubmioreka [IOK
METaJUINYECKasi KPUCTAJUTHYECKast https://m.edsoo.ru/00ae103e
pemiérka. duznyeckre cBOKWCTBA
METaJIJIOB
XVWMHUYECKHE CBOMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUUYECKHUM P butmmorexa [IOK

HaIpsHKEHUH METaIoB

https://m.edso00.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO61me crocoObl MOMy4YCHHUS
MetayioB. CiaBel. Beraucienus mo

45 aBHEHUSIM XUMHYECKUX pEaKITni bubmorexa IOK
P DEAKIIH, https://m.eds00.ru/00ael1156
€CJIA OJIH U3 PEareHTOB COACPKUT
TIPUMECH
46 IloHsATHE O KOPPO3UH METAILIOB bubmorexa HOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47
[enormsie MeTantEt https://m.edso0.ru/00ael4b2
48 OKcHAbl U TUAPOKCHUIBI HATPUS U bubmuotexa [JOK
KaJus https://m.edso0.ru/00ael4b2
49 [{es04HO3EMENBHBIE METAIUIBI — bubmuotexa [JOK
KaJlbIIUi 1 MarHAi https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHeHNs KaJlIbIUs bubmorexa HOK
A : https://m.edso0.ru/00ae15e8
51 O0001IeHEe U CHCTEMATU3AIIH
3HAHHUH
59 JK&cTkocTh BOIBI B CLIOCOOKI €& bubmioreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktuyeckas padota Ne 6 1o Teme
53 "YKECTKOCTH BOABI U METOJBI €€ bubmorexa [JOK
" A A https://m.edso0.ru/00aelae8
YCTpaHECHHS
bu6munoreka [JOK
54 A i
JOMHEIH https://m.edso0.ru/00aelc64
55 AmpoTepHbIe cBOICTBa OKCHUA U bubmuoreka LIOK
TUAPOKCHUJIA https://m.edsoo.ru/00aelc64
56 Wegeso bubmoteka IJOK

https://m.edsoo.ru/00ae1d86
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OKcubl, THAPOKCUJIBI M COJIH JKeJie3a

bu6moreka [JOK

> (1) u xenesza (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cucTeMaTH3aIus
3HaHUU
[Ipaktueckas padorta Ne 7. Permenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxkHeiime MeTaibl U X https://m.edso00.ru/00ae3de8
COCMHEHUS»
Brraucnenust mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIH, €CIIM OJIUH U3
peareHToB J1aH B U30BITKE UK bubmuotexa [JOK
60
COAEPXKUT npumMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM 10JI BBIXO/A MPOIYKTA
peakuuu
61 O06o0meHne 1 cucTeMaTH3aIHs
3HaHUU
KonTtponbsnas pabora Ned mo reme
62 «BaxHeiime MeTaIbl U UX
COEITMHCHUS
BeniectBa u maTepuaisl B bubmuotexa [JOK
63 .
IMOBCEIHEBHON )KU3HHU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE bubmuotexa [JOK
OKpY’Karo1lei cpessl https://m.edsoo.ru/00ae4270
65 Pousib xumMuu B pelieHun bubmmorexa [IOK
9KOJIOTUYECKUX MTPoOIEM https://m.edso00.ru/00ae4270
PezepBHblii ypok. O00011eHNE U bubmuoreka LIOK
66 .
CUCTEeMAaTH3al1s 3HAHUI https://m.edso00.ru/00ae0d0a
67 PesepBHbIii ypok. O6001IeHNE 1 bubmorexa [IOK
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cucTeMaTu3auys 3HaHUuU

https://m.edsoo.ru/00adb33c

68

PesepBHbIii ypok. O6001IeHNHE 1
cucTeMaTu3anus 3HaHUU

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






