I'ocynapcrBenHoe 010/1:keTHOE 001Ie00pa3oBaTeIbHOE yupe:xaenne I'mmuasus Ne66
IIpumopckoro paiiona Cankr-IlerepOypra

[MPUHATA YTBEPXIEHO
pELIEHUEM MTEJarorn4eckoro COBeTa npuka3om nupekropa 'bOY
I'bOY rumuasuu Ne 66 rumHazus Ne 66
npotokod Ne 1 ot 29 aBrycra 2023 ot 29 aBrycra 2023 roma Ne 225
(
OOKYMEHT NMogrmMcAH

QNEKTPOHHOM MOAMNUCHLIO

CepTtudmkat: 6CB525FD135D14223E1D7C5EAFEC1A40
Bnapeneu: llasapeBa Anna AnekcaHapoBHa
[Dencteutenen: ¢ 24.10.2022 pno 17.01.2024

\.

PABOYAS TIPOTPAMMA
(ID 1356698)

yueOHoro npeamera «XumMusi. bazoBblil ypoBeHb»

1u1st oOyyvaromuxcs 8 — 9 Ki1accos

r. Cankr-IlerepOypr
2023 r.



MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (enepanbHOM paboueld MpPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHIICTIIINY MIPEnogaBaHusl ya4eOHOro mpeaMeTa « XUMUS»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma 1mo XuMuu Ja€T OPEACTaBICHUE O UENAX, OOIIell cTpaTeruu
OoOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOyYAIOUIUXCS CPEICTBAaMHU Y4eOHOTO
npeamera, yCTaHABJIMBAET o0si3aTeNbHOE peaMeTHOE COJIep>KaHuUe,
npeaycMaTpUBaeT paclpesieieHue €ro Mo KijaccaM U CTPYKTypUpOBaHUE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTePUCTUKHU COJIep KaHMs, PEKOMEHTyEMYIO
MOCJIE0OBATEILHOCTh ~ M3YYEHUS] XUMHH C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBsI3€H, JIOTMKM y4EOHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcs, OmpeaenseT BO3MOXKHOCTH TMpeaMeTra  JUis
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMs, a TaKKe TpeOOBaHUMN K
pe3yibTaraM o0y4YeHHUsI XMMUU Ha YPOBHE 1eJel U3y4eHUs MPEIMETa U OCHOBHBIX
BHJIOB y4YeOHO-ITIO3HABATEIbHONW JCATEILHOCTH OOYYaloOmerocss IO OCBOCHUIO
y4eOHOTO co/iepKaHusl.

Ilpu peanuzayuu nacmosweti paboueil npozpammsl ucnoavzyemcs 110
«28puKa» MOOUTLHO20 UHMESPUPOBAHHO20 MYIbMUMEOUIHO20 Komniaekca ¢ 3D
su3yanuzayuel.

HUcnonv3zyemvie 6udeoypoxku u npaxmuyeckue pabomsi 0AHHO20 KOMNIEKCA
ompas#ceHvl 8 N0YPOUHOM NIAAHUPOBAHUU OAHHOU paboyeli Npo2pammbi.

llpu nposedenuu Kommpoas 3HaHUN 0OYHAIOWUXCS, 8 MOM HYUCTE OYeHKe
VPOBHS chopmMUposaHnocmu ecmecmeeHHOHAYYHOU 2pAMOMHOCMU (KaK yYacmu
@DYHKYUOHANBHOU — 2pAMOMHOCMUY)  00y4arouuxcs C  UCNONb308AHUEM
gedepanvnoco nopmana PEILLl, Mosa wxona cemu unmepuem, UCNONb3YEMCSL
MOOUNLHBIU UCCIe008aMeNbCKUL KIACC.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEH  JIJIi  CaMOpa3BUTHS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (YHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBIIUICHHS U TBOPUYECKHX CHOCOOHOCTEM
OOy4JaromuXcs, HABBIKOB WX CaMOCTOSITEIIbHOW y4eOHOW  JIeATEeIhHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KakK B
MMOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IS TEIHLHOCTH;



3HAKOMHUT CO CHEeIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH 00yYaroImnXcs;

crocoOCcTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHUUYECKOE
oOpa3zoBaHre 00yUYarOIITUXCS.

JlanHble HampaBiieHHs B OOyYEHHM XUMHUU O0€CIeuMBarOTCS CHeUu(pHUKOi
COoJepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SABJSIETCS  NEJaroruyecku
aJIanTHPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMUMHH Ha OTPEeIEHHOM dTare eé
pa3BUTHA.

3HaHWE XUMHHU CIYKUT OCHOBOM uisi (OPMUPOBAHUS MHUPOBO33PEHUS
0Oy4Yaromerocsi, €ro MpeACTaBICHU O MaTepUalIbHOM €JIMHCTBE MHPA, BAKHYIO
poiib UrpatoT (GopMuUpyeMmble XUMHUEH MPEJCTaBICHUS O B3aUMOIPEBPALIECHUIX
PHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS IO0ATbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM U 3KOJOTHYECKON 0€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHusi OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSITHI XHMHH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TTOHSTHI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTrpaMMBbl MO XUMUU c(hOpMUpOBaHA HA OCHOBE
CUCTEMHOI0 moaxoja K €€ m3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakiuu. OO0e 3TU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIHUILY
MOCJIE0BATEIBHOTO PA3BUTHS 3HAHHI HA OCHOBE TEOPETUUYECKHUX IMPEICTABICHUIN
Pa3HOro YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHeneeBa kKak OCHOBHOT'O 3aKOHA XMMUHU;

— YUEHHS O CTPOEHUU aTOMa U XUMHUYECKOH CBSI3U;

— TpelacTaBleHUd 00 AIEKTPOIUTHYECKON JUCCOIMAlMU BEUIECTB B
pacTBOpax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSIS (QPYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOJYUYCHUS
M3y4aeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHUUYECKON COCTABJIAIONIEH HAYYHOW KapTHUHBI MUPA B JIOTHUKE
e€ CHCTeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H



METO/JaM TO3HaHUs B Hayke. V3yueHue XuUMUU NPOUCXOAUT C IPHUBJICUYEHHEM
3HAHMM W3 paHee HW3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX aroluid MUY,
«buosorus. 5-7 kimacce» u «dusuka. 7 Kiacey.

[Ipy wW3yyeHMH XHUMHHM HPOUCXOAMT (HOPMHUPOBAHME 3HAHUM OCHOB
XMMHYECKON HayKu Kak O0JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKOU
JEATEIbHOCTH YEJOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (DOPMUPOBAHMM CUCTEMBI XMMHYECKHUX
3HAHUW — BaKHEUIIUX (PAKTOB, MOHSATUNA, 3aKOHOB U TEOPETUUECKUX MOJ0XKECHUH,
JOCTYMHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
OpUOOIIEHUM K HAyYHbIM METOJaM [IO3HAaHMUS TPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHUU B Y4YEOHO-NIO3HABATEIBHON M y4eOHO-HCCIENOBATEIbCKOM
NeSITeNIbHOCTH, OCBOCHMM TpPaBUI 0O€30MacHOro OOpalleHus C BEIIeCTBAMU B
MOBCEIHEBHOM KU3HH.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKUe LU, KaK:

— (GOpMHUPOBAHHE WHTEIICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbHOMY NPUHATHIO pPELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HampaBJIEHHOCTh OOy4YeHUs] Ha CHCTEeMaTHYecKoe MpHOOILIeHUE
oOy4Jarommxcs K CaMOCTOSTENbHOM MO3HABATEIBHON JEATENbHOCTH, HAYUYHBIM
METOoJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YHAOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMUS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHUMI), MMEIOIIUX YHHBEPCAIBHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JI€ATEIbHOCTH;

— (QopmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATh U OLEHUBATH SBJICHUS
OKpPYAIOLIEr0 MHpA, UCHOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIC MPU H3YUECHHUU
XUMHUH, NPUMEHATh HMX MpPU PElIEHUH Npo0JeM B IOBCEAHEBHOM JKU3HU H
TPYZIOBOM JESITEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOy4YalIUXCSd TYMAaHMCTHMYECKHX OTHOIIEHUH,
MOHUMAaHUSl LEHHOCTH XUMHUYECKUMX 3HAHUM JJIs BbIPAOOTKH HKOJIOTMYECKH
LEJeCO00pa3HOro TMOBEJIEHUS B ObITY MU TPYIOBOM JEATEIBHOCTH B LENISIX
COXpaHEHUS CBOETO 3JI0POBbs U OKPYKaroUIEH MPUPOJIHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CITOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IEHHOCTEMH,



TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis W HAMPaBICHHOCTH JaJTbHEHUIIIETO
oOy4eHus.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX IS HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).

COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuun. Posib XMMUK B KU3HHU Ye€IIOBEKA. XMMHUSA B CUCTEME HAyK.
Tena m BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [lonsATHE 0 MeTonax Imo3HaHWs B XUMHUU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECEH.

ATOMBI M MOJEKYJbl. XHUMHUYECKHUE BJIeMEHTbl. CHMBOJBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10 XMMHUYECKOTO AJIEMEHTA B
COECIMHEHUU.

KommuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocCBsI3b KOJIMUYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AMHHI] BemiecTBa. Pacu€rel 1o Qopmynam
XUMHYECKUX COCTUHEHU.

OU3NYECKNE U XUMUYECKUE ABJICHUS. XUMHUYECKasl PEaKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHHsI MacChl BeHIeCTB. XuMudeckue ypaBHeHus. Kmaccudukamms
XUMHUYECKUX PeaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0U, mpaBuiaMu pabOThl B J1abOpaTOpUu U
npuémMamMu oOpaleHus: ¢ 1abopaTOpHBIM 00OPYIOBAaHUEM, U3yUYCHHUE M OIHMCAHHE
bu3MUeCKuX CBOMCTB O00pa3lOB HEOPraHWYECKUX BEIIEeCTB, HaOJ0IeHHE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJAa, PACTHUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUSI BOJABI) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHOM TTPOBOJIOKH, B3aUMOJICHCTBUE MeNla C KUCJIOTOM) sSIBIICHNH, HAOII0IeHNEe U
ONKMCAaHWE MPU3HAKOB IMPOTEKAHWS XUMUYECKUX peakuui (pasjokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3yIoKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMojJieiCcTBHE Keme3a ¢ pactBopom conu Menu (1),
M3Y4YEHUE CIOCOOOB PA3CIICHUs] CMECEHl: C TIOMOIBI0 MarHurta, (GUIbTpOBaHUE,
BbITIApUBAHUE, JUCTWUISAIMUSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPEHHOM
COJIM, HAONIOJIEHHWE W  ONHWCaHUE  Pe3yJIbTAaTOB  MPOBEJICHHUS  OIbITA,



WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcCChl, CO3JAHHE MOJEIECH MOJEKYJI
(IrapocTepKHEeBbBIX ).

Baxueiiime npeacTaBuTe M HEOPraHU4eCKMX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3neMeHT u mpocroe
BelecTBO. Haxoxnmenue kuciaopoma B mpupone, (U3MUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue kucnopona. CrocoOsl
MOJIyYeHUs] KHUCJIOpOJa B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. Kpyroropor
KHUciopoaa B mpupojie. O30H — ajuioTpornHas MOJAU(PUKALIS KUCIOPOaa.

TeroBoit 3(pheKT XUMUYECKON peaKIuu, TEPMOXMMHYECKHUE YpPaBHEHUS,
DK30- M DJHAOTEPMUYECKUE peakuuu. TOIUIMBO: Yroib M METaH. 3arpsA3HCHHE
BO3/IyXa, yCWICHHE NapHUKOBOro 3¢ dexra, pa3pyiieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT m mpocTtoe BemiecTBo. Haxoxkaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XHUMHYECKHUE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nosyuyeHust. Kucnotsl u comnm.

Momnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpEL
HacpllieHHbIe M HEHACBILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BeliecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJAbl. OCHOBAaHMUS.
Ponb pacTBOpOB B MpHpoOJie U B KU3HU 4YesioBeKa. KpyroBopoT BOJblI B MPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus HeopraHumdeckux coeauHenmii. Oxcunnl. Kimaccudukarus
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBbIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosneoOpaszyronme. HoMeHknatypa OKcujoB. DU3MYECKUE W XHUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcunoBanus. Kmaccudukanuss oCHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusd. HoMeHknaTypa ocHoBaHuil. PU3MYECKHE U XHMHYECKHUE CBOWCTBA
ocHoBaHuu. [lonydyeHne oCHOBaHUM.

Kucnotel. Knaccupukanus kucnor. Homenknatypa kuciaoT. Ousnueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetawuioB H. H. bekerosa.
[TonydeHnne KUcioT.

Comu. Homenknarypa cosieil. @u3ndeckue m XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

I'eHeTnueckas CBsA3b MEXK/y KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuil IKcnepumenm:

Ka4€CTBEHHOE OIPEJIECTICHUE COACPKaHUs KUCIOpoAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M W3YUYEHHE CBOWCTB KHUCIOpOAA, HAOIIOJICHHE
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIIOBUS BO3HUKHOBECHUS U
MpeKpalieHus ropeHust (moxapa), O3HAKOMJIEHHE C o0pa3laMud OKCHUIOB H
OMHMCaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, paCIO3HABAaHWE W H3YUYCHUE



CBOMCTB BOJOpoJia (TOpeHue), B3aumozencTBrUe Bojopoaa ¢ okcujaoM menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOJACHHE OOpa3IOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEW pPACTBOPEHHMSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pPACTBOPOB C  ONPEIEIEHHOU
MAaCCOBOM JIOJIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METANIAMU
(HaTpueM ©  KajblueM) (BO3MOXHO MCIOJB30BaHHE BUIECOMATEPUATIOB),
UCCJIeIOBAHUE O0pa3lOB HEOPraHWYECKUX BEUIECTB Pa3IMYHbIX  KJIACCOB,
HaO0JII0ICHNE U3MEHEHUs OKPAaCKH MHJIMKAaTOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yueHune B3aumojenictBusa okcuaa menu (II) ¢ pacTBopom cepHOW KHUCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HeUTpalu3aluy, IOJTYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOpPA COJIH, PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaXHEWIne KIIACChl HEOPraHUYECKHUX
COCIMHEHUI.

IMepuonuueckuin 3axkoH u Ilepuoauyeckass cucCTeMa XHUMHYECKHUX
iemenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(DUKAIIMN XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE T'a3bl). DIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
U TUAPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /.
N.  MengeneeBa.  KopoTkonmepuognas W JUIMHHONEPUOAHAs  (OPMBI
ITepuognueckont cucrembl xumuueckux aneMeHToB . MI. Menneneesa. Ilepuoasl
u rpynmbl. OHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpA, HOMEPOB IEpHOIA U
TPYIIIbI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siep. M3oTonel. DnekTponsl. CTpoeHUE
ANIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckori cucremsl [I. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero noyoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U NEPUOAAM.

3nauenue [lepnoanueckoro 3axkona u [leproandeckon cHCTEMBI XUMUYECKHUX
JJIEMEHTOB Il pa3BUTUA Hayku W IpakTuku. [[. . MenneneeB — yd€HbIN U
IpaKIaHUH.

Xumudeckass CBs3b. KoBajieHTHast (MOJIApHAsE M HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. VIOHHAs CBSA3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tponecchbl OkucaeHUsI U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:



HM3yYeHHE OOpasloB BENIECTB META/UIOB M HEMETAUIOB, B3aMMOJCHCTBHE
TUAPOKCHAA IIMHKA C PacTBOpaMU KHUCJIOT M IIEJOYEeH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropenue, peakiyu pa3aoKeHUs, COCTUHEHU).

MesricnpeomemHuule ceéazu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU M3YYEHUM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCSL 4epe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (DaKkT, TUmores3a, Teopus,
3aKOH, AaHalu3, CHHTe3, Kiaccupukanus, MNepPUOJIUYHOCTb, HaOIIOACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

duznka: Marepusi, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, JIEKTPUUECKHUI 3apsij, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIEeCTBA, ra3, PU3nuecKkue BETUYUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE IOPOIBI,
TMOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeniecTBo U XumMmn4eckasi peakuus

ITepronnueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB [].
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHWHM CBOWMCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX NEPUOJOB, Kauusd, KaIbIUd M UX
COCIMHEHUH B COOTBETCTBHHM C IIOJIOXKEHUEM »JJIEMEHTOB B llepuoamueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUIBI XUMHYECKOW CBSA3U. THIBI KPUCTATIIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHK/IaTypa HEOPraHWYECKUX BEIIEeCTB. XHMMHUYECKHE
CBOMCTBA BENIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYECKUX
COEIMHEHUH, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukanys XUMHYECKUX PeaKIuil 10 pa3InYHbIM MpHU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIUX B PEAKIMU BEIHIECTB, MO TEIUIOBOMY 3((deKTy, o
W3MEHEHUIO CTENEHeW OKUCICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SIHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonarne o ckopoctu XumMuyecko peaknuu. [loHsTHe 00 OOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsITHE O TOMOTEHHBIX U T€TEPOreHHBIX



peakuusx. [lonstre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMAIONIME HAa CKOPOCTh XHMMHUYECKOW pEAaKUUU U IOJOKEHUE XUMUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTEBHBIE ~ PEAKUMU,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBnenue YpPaBHEHUH

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HUCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOUUALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IUCCOLMALMMU BEIIECTB C PA3IUYHBIMU BHJIAMH
XuMu4eckoit csizu. Ctenens aucconuanuu. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

Peaktiun nonHoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBA KHCIIOT,
OCHOBaHMM U COJel B CBETE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nuccounanuu. KauectBeHHbIE peakini Ha MOHBL. [IoHATHE O THAPOIIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB W HEMETAIOB (TpauTa M ajiMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIIEJOBAaHUE 3aBUCUMOCTUA CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBUS paA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pPacTBOpPOB BEWIECTB, IPOLECCAa OUCCOLMALMU KHUCIOT, INEJIOYEH U  COJIed
(BO3MOXXHO  HCIOJB30BAHME BUIEO MAaTEPHANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKU  TPOTEKAHMs]  PeakluMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJICJIICHHE Ta3a, O0Opa3oBaHWE BOJBI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakluH pa3iioKEeHHs, COCUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIUl HAa HWOHBI, pPEIICHUE
DKCHEPUMEHTAJIBHBIX 33/1a4.

Hemerayibl 4 MX cOeIMHEHHS

OOmas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKkTepHble cTeneHu okucienus. CTpoeHue u (HU3MYECKUEe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XMMHYECKME CBOMCTBA HAa IMPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METAJIaMH, HEMETaJJIaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHass KMCIIOTa, XMMHYECKUE CBOMCTBa, MOJydyeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpPraHW3M 4YelOBEKa. Ba)kHeWIlne XJIOpHUIbl U HUX
Hax0>XJICHUE B MIPUPOJIE.

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (pU3MUecKue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOJIa U Cephl. AJIJIOTPONHBIE MOIUDPUKAIIMN KUCIOPOa
u cepbl. Xumuyeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u



XuMuuyeckue cBorctBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnast kucinoTa, (Qu3Myeckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak
MPEACTaBUTENd Kjacca KHUCIOT U cheuupuyeckue). XUMUYECKHE PpPEaKIuH,
JeXalllie B OCHOBE MPOMBIIUIEHHOIO CHOC00a MOJy4YEHHS] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. Coau CEepHON KUCIOTHI, KAYECTBEHHAsI peaKvs Ha
cynbdar-uon. Haxoxnenue cepbl U €€ COeIMHEHHMH B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl COCIMHEHUSAMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €ro MpeI0TBPALLCHHUS.

OOmast xapaktepucTuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
bu3nyeckue U XuMuueckue cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUakK, €ro
(u3HYEeCcKrEe U XUMUYECKUE CBOWCTBA, MOJyYeHHUE U npuMeHeHune. Colu aMMOHHS,
X pU3NUECKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHUCIIOTa, €€ MojydyeHue, GU3NUeCKue U XUMHUYECKHE
cBoMcTBa (0OmIME€ KaK TMpEJICTaBUTENs Kjacca KHUCIOT U crenuduyeckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KAaueCTBE MHUHEPAIbHBIX
yao0peHuil. XuMHU4YeCcKoe 3arps3HeHUE OKPY KAIOIIEH Cpeibl COeTUHEHUSIMHU a30Ta
(KUCIOTHBIE MOXKAM, 3arpsi3HEHHE BO3JayXa, MO4YBbl W BoAoéMoB). docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue M XUMHYECKHE CBOWCTRBA.
Oxkcug docdopa (V) u pochopHas kucnora, puanueckue 1 XUMUYECKUE CBONCTBA,
nosryderue. Mcnons3oBanne GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrtepuctuka ameMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUS.  YIJepoA,  aUIOTPOIHBIE
MOAM(UKALMH, PACHPOCTPAHEHHE B MpUpoae, (U3MUYECKUE U XHUMHYECKHE
coiicTBa. Ancopouus. KpyroBopot yriepona B npupozae. OKCHabl yriepona, ux
bu3nueckue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJOTMYECKHe MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rino0anbHOrO NOTEIJIEHUS KIUMara, MapPHUKOBBIN
s dexr. YronpHas KuciaoTa U €€ colii, uX (pu3nUecKue U XMMHUYECKHEe CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35HCTBE.

[lepBoHaUaNbHBIE TOHATHUSI 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCIMHECHHSIX
yriepojia (MeTaH, 3TaH, STUJICH, alleTUIIeH, dTaHOJ, TTIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, HPUPOAHBIA Ta3, HeDTh),
NPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY MU IPOMBIIUIEHHOCTH.
[TonsiTue 0 GMOIOTMYECKHN Ba)KHBIX BEIIECTBAX: KUPAX, OCIKaX, YIrIeBOAaX — U UX
pojii B JKM3HU UeJOBeKa. MarepuaabHOE €IWHCTBO OPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.



KpemHnii, ero ¢usnueckne W XUMHUYECKHE CBOICTBA, TOJIYYCHHE W
npumeHenue. CoenuHeHus KpeMmHHs B mnpupoje. OOmue mnpeacraBlieHus 00
okcusie kpemuus (IV) u kpemHueBoi kuciore. CUIUKAThI, UX HCIOJIb30BAaHHUE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepUalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 0e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3I0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI,
MIPOBE/ICHNE KAYEeCTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOJIO/IEHNE TTPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaXKarliue (PU3NYEeCKUue U XUMUYECKHE CBOMCTBA
rajJloreHOB M WX COEAWHEHUM (BO3MOXKHO HCIMOJIb30BAHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHME ¢ oOpa3laMud XJOpHuAOB (TAJIOT€HUIOB), O3HAKOMJIEHHUE C
oOpaslamu  ceppl W €€  COeAUHEHUsSMU  (BO3MOXKHO  HCIOJB30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIIOIEHHE Tpoliecca OOYIIIMBaHUS caxapa MoJ IeHCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KHUCIIOTHI, IPOBEACHUE KaYECTBEHHON peaklUny Ha cyib(art-
WOH W HaOJIOJeHHE TpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U UX COECIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BHUJIEOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE M M3YyYEHHE CBOMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEAKIIMH HAa MOH aMMOHUA U ¢GocdaT-uOH U U3yUYCHHE MPU3HAKOB
UX TIPOTEKAHUs, B3aUMO/IEVCTBHUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOXKHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYECHHE MOJENEN
KPUCTANIMYECKUX pEIIETOK anMasza, rpadura, QyiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM W
YCTPOMCTBOM NPOTHBOras3a, MojyuyeHue, coOMpaHue, paclio3HaBaHUE U U3Y4YEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJACHUE KAUeCTBEHHBIX peakIuii Ha KapOoHAT U
CUJIMKAT-UOHbl W HW3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHenme HeMeTallyIbl U UX COETUHEHHUSD.

MeTaJiibl 1 MX COeIMHEHUS

OO6mias XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxxkeHuss B llepumogmueckon cucreme xumuueckux snemeHToB J[. .
MenneneeBa u ctpoeHus atoMoB. CtpoeHne MetaimioB. Meraminyeckasi CBs3b U
METAJUIMYECKAS] ~ KPUCTAJUIMYECKass  pPEIIETKA.  DJIEKTPOXMMHUYECKMU PO
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. O0mue
CrocOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amMThl UX OT Kopposuu. CrutaBel (CTaidb, YYTyH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIITICHHOCTH.



[[lemounble MeTaiuibl: MooKeHHE B [lepronyeckol CUCTEME XMMHYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpoeHHE HUX aTOMOB, HAaXOXJIECHHUE B MPUPO/IE.
dusnyeckue U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTpus U Kayus). OKCUabl U
TUAPOKCHABI HATpud M Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIUHCHUM.

IllemoyHO3eMeIbHBIE METAIbl MAarHUM W KaJdblIUi: TOJOKEHHE B
ITepuognueckon cucreMe xumuueckux syeMeHToB [l. M. Menueneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKrne 1 XMMUYECKUE CBOMCTBA MArHUS
u Kanplus. BaxHeilmume coenuHeHUs Kaiblusd (OKCHA, THAPOKCUI, COJIN).
JKECTKOCTH BOJBI M CLIOCOOBI €€ YCTpaHEHUS.

AltoMuHUN: TTos10)keHue B [leproinueckoi CUCTeME XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa, cTpoeHue atoma, HaxoxXaeHuWe B npupoxaec. dusnueckue u
XUMHUYECKHE CBOMCTBA aMFOMHHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THIAPOKCHIA
AJTFOMHUHHUS.

Kenezo: nonoxenue B [lepuoguueckoit cucremMe XUMHAYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, cTpoeHHE aToMa, HaxoxzacHue B mpupoxae. dusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUAbl, THAPOKCUIBI U conu xkene3a (II) u sxxenesa
(IIT), mx coctaB, CBOMCTBA M MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C o00pa3llaMyd METAJIOB W CIUIAaBOB, WX (DU3NYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTATOB  KOPPO3WHU  METAIIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHIA
KJIbIIUST W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIb30BAHME  BHUJEOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX pEaKIMi HAa WOHBI: MarHWs, KaJIbIWs, aJIIOMUHUA, IMHKA, JKeJjie3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMUCAaHUE MPOLECCOB OKPALIMBAHUS
IJJaMEHH MOHAaMU HATpus, Kalusg M KaJlblUs (BO3MOXXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE YKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxueime
METAaJJIbl U UX COCTMHECHUS.

XuMHus M OKPYXKAKOIIASA cpea

BemecTtBa m Marepuasibl B MOBCEIHEBHOM KW3HHM 4YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHYECKUX 0KOTax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIEHTpalus BeulecTs, nanee — [1JIK). Ponb XuMumn B pelieHUH 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuii IKCnepumenm:



u3ydyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHUabl).

Mesicnpeomemmuoie ceasu

Peanmnsanys MeXNpeIMETHBIX CBsS3€d INPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX
IIOHATUH, TAK Y NOHATHUH, SBISIOIUXCS CUCTEMHBIMU JUJISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TMIOTE3a, 3aKOH,
TEeOopusl, aHajdu3, CHHTE3, KIacCU(pUKalusi, I[EePUOJIUIHOCTh, HaONIIO/ICHNUE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHHUE, MOJEINb, SBJICHUE, NapHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIHI.

®duznka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TONBl, PAJUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUN 3apsiji, MPOBOJHMKH,
HOJYNPOBOJHUKH, JUDJICKTPUKH, (POTOJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, ra3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIINYECKAS
peIETKa, CIJIaBbl, (PU3NYECKHUE BEIUYMHBI, €IUHHUIIBI U3MEPEHUsI, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorust: ¢otocunTes, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEpATbHbBIE
yAOOpEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE IOPOJIbI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O  OOILETro
o0pa3oBaHUs JOCTUralOTCs B XOJ€ OOyYEeHHs XUMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIbHON AESATEIBHOCTA B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMHM, HPHUHSTHIMU B
o0miecTBe MNpaBWIaMM M HOPMAaMM IOBEIECHMS M CIIOCOOCTBYIOT IIpoLECCaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUAIIN3ALMHA 00Yy4arOIINXCSL.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroumuxcs
PYKOBOJCTBOBATbCA CHCTEMOM IO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlMil U
paciMpeHre ombITa JesTENbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HayyHOMY HAacle[Hi0, IMOHUMaHUS 3HAYCHHUS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTr'0 O0IIECTBA, CIIOCOOHOCTU BIIAAETh JOCTOBEPHOM MH(pOpMaLUeil o



MEPEOBbIX JOCTUKEHUSIX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax U MpaBUIaX MEKIMYHOCTHBIX
OTHOILICHHI B KOJIJIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JIeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM AESTEIBLHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJ]1a4, BBIIOTHEHUU XUMHYECKUX
AKCHEPUMEHTOB, CO3/IAHUU YUEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOW Y4yeOHOM JesTeNbHOCTH, TOTOBHOCTH
OIICHWBATh CBOE TOBEJACHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TMO3ULIHUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO NMO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOM pPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOININE
OCHOBY Il TIOHUMAHUS CYIIIHOCTH HAYyYHON KapTHHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX YEJIOBEKA C
MIPUPOJIHON CPENOi1, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABaTEIbHbIE MOTHBBI, HAIIPABJICHHBIC HA TOJIy4YEHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOIUMBIE NJii OOBSICHEHHS HAOII0JaeMbIX MPOIIECCOB U SBJICHUH,
MO3HABATENLHON, WH()OPMAIMOHHOW M YHUTATENIbCKOW KYyJIbTYPBHI, B TOM YHUCIIE
HABBIKOB CaMOCTOSATENIbHONM paboThl C Yy4YeOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEpPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYyYEeHHMIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3oOBaHMIO, TPOEKTHOW U  HCCIEIOBATEIIbCKOU
JIEeATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH M YPOBHsS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHUE IOCIEICTBUI U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOJICHUS AJIKOTOsl, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTH COOJIOJEHUSI TPaBWJI OE30MacHOCTH TIPH  OOpaIleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO MPodeccuil U Tpyla pa3iMuHOro poja,
YBOKEHUE K TPYyAy M pe3yibTaTaM TPYJAOBOH NEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX



MHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEI,
yCHENHON NpodecCuOHATBHOM ACSTENIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIICHHWE K MpPHUPOJAE KaK MCTOUYHUKY
KU3HU Ha 3emile, OCHOBE €€ CylIECTBOBAHUS, TOHUMAHHUE LIEHHOCTH 3/I0POBOTO U
Oe3omacHOoro o0Opas3a JKHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME LEHHOCTH COOJIIOIECHHUS
paBuJI O€30MaCHOTO MOBEACHUS MPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaLIUsX,
YIPOXKAOIIKX 30POBbIO U YKU3HU JIFOAEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJydYaeMble MPU MU3yYEHUH XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAKOLIEH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSL  3KOJOTMYECKOW  KYyJIbTYpbl, OCO3HaHUS TIJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJIeM M MyTell HUX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbLHOM,
KOMMYHHKATUBHOW U COIIMAIIBHOMN TTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pE3yJIbTAaTOB BBIACHSAIOT 3HAYUMbBIC IS
dbopMuUpOBaHUS MHUPOBO33PEHHUs OOIIEHAy4YHbIE TOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax U IMO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCalIbHbIe yueOHbIe NeHCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATHBHBIE, DPETyJSITUBHBIE), KOTOpbIE 00ECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHHUIO M OCYIIECTBICHHUIO Y4eOHOI
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1oruyecKkue AeficTBUA:

YMEHUSL HCIOJIB30BATh NPHUEMBI JIOTHYECKOIO MBIIUIEHUS MPU OCBOEHUU
3HAHWM: PACKPBIBATH CMBICII XUMUYECKHUX TMOHATUN (BBIACISATH UX XapaKTEpHBIC
MPU3HAKKU, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHATHUSAMH), MCIOJb30BaTh
MOHATHUSA 111 OOBSICHEHUS OTJENbHBIX (PAKTOB M SIBJICHUI, BBIOMpATh OCHOBAHUS U
KpUTEpUU ISl KJIAcCU(PUKALMU XUMUYECKHX BEIIECTB M XMUMHUECKUX PEaKiui,
yCTaHaBJIMBATh MPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXAYy OOBEKTaMU HU3YyUYECHUS,
CTPOUTH JIOTUYECKHUE PACCYkACHUS (MHAYKTUBHBIC, 1€TyKTUBHbIE, [0 aHAJIOTUN),
JIeaTh BBIBOJIbI M 3aKJIIOYEHUS;

YMEHUE MPUMEHATh B INIPOLECCE IMO3HAHUS TOHATHS (IIPEAMETHBIE M
MeTarpeJMETHbIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIE€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MPEICTABICHUS —



XMMHMYECKUN 3HaK (CUMBOJI 3JIEMEHTa), XMUMHuecKas (opMyla U ypaBHEHHUE
XUMHUYECKON peakIuy — MPHU PelIeHud y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYLIECTBEHHBIE
MPU3HAKU W3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIECTB U XUMUYECKUX PEAKIIMIA,
BBUIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUAEMbIX TIPOIIECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckne 1eiicTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJIEHHBIE BOIPOCH B Kay€CTBE HMHCTPYMEHTA
MO3HAHMs, a TakXe B KauyeCTBE OCHOBBI JUIsl (POPMHUPOBAHUS TUIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CY>KICHUM;

NpUOOpPETEHNE ONbITa IO IUIAHUPOBAHUIO, OPraHU3ALMU U TPOBEICHUIO
YUYEHHUYECKMX JKCIIEPUMEHTOB, yMEHME HaOIoIaTh 3a XOAOM Ipolecca,
CaMOCTOATEILHO MPOTHO3UPOBATh €0 PE3yJbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIBbI TI0 PE3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ nunpopmanueii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HUHTEPIPETUPOBATH HH(POPMALUIO
pPa3TUYHBIX BUJOB U (OPM MPEACTABICHHUS, MOJYyYaeMYyIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~JIUTEpaTypa XUMHUYECKOTO COJAEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH IMPOTUBOPEUYUBYID U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE MPUMEHSTh Pa3jIudyHble METOJbl M 3aMpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JISi BBINOJIHEHUS
y4eOHBIX U MO3HABaTENbHBIX 3a7a4 ONPEAeIEHHOrO TUIIA, IPUOOPETEHNE OIbITA B
o0lacTh MCHOJB30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHHE KYJIbTYypOH aKTUBHOT'O MCIOIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOUPATh ONTUMANIbHYIO (POpMY TpeacTaBieHus] HHPOpMaLUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMU CXEMaMH, JIuarpaMMamH,
apyrumu hopmMamu rpaduKu ¥ IX KOMOWHAIUSMU,

yMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCJIEeI0BATENBCKON JEATENBbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelbl.

KoMmyHukaTHBHbBIE YHMBepPCcAIbHbIE YueOHbIe 1elCTBUA:

YMEHHMs 3aJilaBaTh BOIPOCHI (B XOJe Juajgora W (WIh) JTUCKYCCHHU) TIO
cymectBy  oOcyxaaemMol  TeMbl, (QOpMyIHpOBaTH CBOM  HIPEAJIOKECHHUS
OTHOCUTENBHO BBIITOJIHEHMS IPEI0KEHHOM 3a1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATENbHOCTH B YCTHBIX UM IHCbMEHHBIX TEKCTaX; JeNaTh MPe3eHTalHI0



pPE3YyJbTATOB BBHIMOJIHEHUS XUMHUYECKOrO0 AKCHEPUMEHTA (J1a0OpaTOPHOIO OMbITA,
n1abopaTopHOIl pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsI Y4e€OHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
MO3HABATEIbHOW W MCCIEAOBATENBCKOM  JEATENBHOCTH IPU  PEIICHUH
BO3HMKAIONIUX TPOOJIEM Ha OCHOBE yu€Ta OOIMX HMHTEPECOB U COTJIACOBAHUS
no3unui (00CykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIIMS
COBMECTHBIX JICUCTBUM, OIPEHCIECHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEAENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BIOMPATh Hanbosee 3(hPEeKTUBHBIE CLIOCOOBI PEICHUS YUYEOHBIX U
[M03HABATEIBHBIX 33J1a4, CAMOCTOSITEIBHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEUVIOKEHHBIA allTOPUTM  JIEVCTBUWM TPU BBINOJHEHUH 33JaHUW C YYETOM
MOJTyYeHHUs] HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX U PEaKIUsiX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM LIEIH, YMEHUE
WCIIO0JIB30BaTh U AaHAITM3UPOBATHh KOHTEKCTHI, ITPEIJIaracMble B YCIOBUH 3a/IaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpeaMeTHBIX PE3YyJIbTaTOB IO OCBOCHHUIO 00s3aTEIBLHOIO
COJIEp)KaHMs, YCTAHOBJIEHHOIO JaHHOM (QeaepalbHOM pabodeil mporpammoi,
BBIJICNIIOT: OCBOCHHBIC OOYYAIONMMHUCA HAay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI
JNecTBUl, crnenuduyueckue s TOPEeAMETHOM 00JacTH  «XUMHS», BHJIBI
JNEITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIHSIX.

K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oHOpOHAs M HEOJAHOPOAHAs), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHYECKasl peakius, KiacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUS, PEaKIUU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMUYECKHE PEaKLIUU, TEIUIOBOM 3(P(HEKT peakinu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTalb, pPaaAUYC
aToMa, XMMHYECKas CBs3b, MOJSIPHAs M HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
HMOHHAs CBSA3b, MOH, KATHOH, AaHWUOH, pPAacTBOpP, MACCOBas JI0Jsl BEILIECTBA
(IpolieHTHas! KOHIIEHTPAIHs) B paCTBOPE;



WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU ONKMCAHUU BEILECTB U UX MPEBPALLICHUI;
HCIIOJIB30BaTh XUMHYECKYIO CHMBOJIMKY Il COCTaBjieHUs Gopmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX,
CTENEHb  OKHCJIEHUS  JJEMEHTOB B  OMHApHBIX  COCIMHEHMSIX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas W HWOHHas) B
HEOPraHUYECKUX COCANHEHUSX;

packpbiBaTh cMmbich Ilepuogunueckoro 3axkona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepumoamdeckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh Tabiuunyro dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TMOHATUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpymnma)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmune «llepuonuueckass cuctema Xxumudeckux odaementoB [l .
MeHnneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsj s1pa, OOIIee YHCIIO IJIEKTPOHOB
U pacrpeesieHre UX Mo SJIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BEII[ECTB, M0 TEIUIOBOMY (P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPIKIAsl OMUCAHUE TIPUMEPaAMU MOJICKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUUYECKUX MPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHYECKOTO »JJeMeHTa 1o (opmyie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIC OIEpPallUi MBICIUTEIBHON AESTEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIuio, KIacCU(HKAIIHIO,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€d — Uil W3YyUYEHHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEAKIUMA, ECTECTBEHHO-HAYYHBIE METOIbI



MO3HAHUA — HAONIOJCHHWE, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCICPUMEHT
(peaJIbHBIM U MBICIICHHBIN );

CJIEIOBaTh  IMPABWJIAM  TMOJB30BAHUS  XHUMHUYECKOM  MOCYAOM W
1a0opaToOpHbIM  O0OpYJIOBaHHEM, a TakKKe IMpaBWiaM OOpaIlleHHus C
BEI[ECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa M KHUCIOPOJa), HIPUTOTOBICHUIO
pacTBOPOB C OMPEACIEHHON MAacCOBOM JO0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MTOMOIIBIO MHIUKATOPOB
(;makmyc, heHondTanent, METUIIOPAHK U APYTHE).

K xoHily 00ydenus B 9 kjiacce npeaMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUUYECKUX TOHSATHM: XUMHUYECKHI
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KAaTUOH, AHWUOH, MPOCTOE BEUIECTBO,
CIO0>KHOE BEIIECTBO, BAJCHTHOCTb, >SJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHHSI, XUMUYECKasl peaKIns, XUMUIECKasl CBSA3b, TEIIOBOM A(PpdekT
peakIuu,  MOJib,  MOJISIpHBIH  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HEDJICKTPOJIUTHI, SJICKTPOJIMTUYECKAS JUCCOLMALINS, PEAKIIMU HOHHOIO
oOMeHa, KaTtaJu3aTop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMbie U
HEOOpaTUMBbIC PpEaKIMH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCJINTENIb,  BOCCTAHOBHUTEIb, OKHCICHHE H  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEPHOCTh, XUMHUUECKasl CBSI3b (KOBaJICHTHAs, UOHHAas,
METAJIMYECKasi), KpPUCTAUIMYECKAass pEHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbl, CKOpPOCTh XHMHUYECKOM PpEAKIMU, NPEICIIbHO JOMyCTUMAs
koHueHrtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHATHUH U
MIPUMEHATH T MOHITHUSA IPHU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;
HCIIOJIB30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (OpPMYII
BEILIECTB U YPABHEHUI XMMUUECKUX PEAKIINIA;

ONPEAEHATh BAICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMNICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEOUWHEHUW 1o ¢opMmyrnam, BHI XUMHUYECKOU
cBs3M (KOBaJICHTHAs, HWOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3aps]] MOHA 10 XUMHUYECKON (opmylie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHHM, TUN KPUCTATUTMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akoHa [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHWCHIBATh M XapaKTEPU30BATH



tabnuunyto (opmy Ilepuonnyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «rjaBHas mnoArpynna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», manbsle u OOJbIIME MEPUOIbI, COOTHOCHUTH
0003HaYeHUsl, KOTOpblE HMEIOTCA B NEPHUOJUYECKON Taldiauue, ¢
YUCIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB M 3aps] sapa, OOIIee 4YHUCIO JJIEKTPOHOB U
pacrpesielieHue HX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIUWHEHUN B
npejienax MallbIX NEPUOJOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE PEAKIUU (M0 YUCIY M COCTaBY Y4YaCTBYIOIIMX B peakUUU
BELIECTB, MO TEIUIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTENEeHEW OKHCIIECHUs
XUMHYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) oOUIME U cHeHU(PUUECKUE XUMUYECKUE
CBOIMCTBAa MPOCTBIX M CIOXHBIX BEUIECTB, MOATBEPKAas ONUCAHUE
IpUMepaMU MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLNi;

COCTaBIISITh ~ YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALMM  KHUCIOT,
LIEJ0YEH U COJIEM, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, YypaBHEHHUsS peaklui, TMOATBEPKAAOIINX CYIIECTBOBaHUE
TeHETUYECKOM CBSI3U MEK/y BEIIECTBAMH PA3JIMYHbIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI 3JIEKTPOHHOTO OajaHca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMICTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOYKHOCTH TMPOTEKaHUs] XMMHMUYECKHUX NPEBPAIICHUA B PA3IUYHBIX
YCIOBHUSIX;

BBIYKCIIATh OTHOCHUTEJBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO  Macchl
BEIIECTB, MAacCCOBYIO [OJII0O XHMHUYECKOIO »JJIeMeHTa 1o Qopmyiie
COEJIMHEHMSI, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, MPOBOJUThH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON peaKkluu;

coON0gaTh  MpaBWja  MOJIb30BAHUS  XMMHUYECKOW  MMOCYyJIOM U
nabopaTopHbIM  00OpYyIOBaHMEM, a TakKe TpaBwiIa OOpareHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSMHU IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUI0O U COOMpPAHUIO
ra3000pa3HbIX BEHIECTB (AMMHAaKa U YIJIEKUCIIOTO rasa);

OPOBOAMTH  PEAaKUUH, TIOATBEPXKJAIOIIME  KAaYeCTBEHHBIH  COCTaB
pa3IMuYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noauz-, kKapObonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,



KaTHOHBI aMMOHHMS M HWOHBI M3yYEHHBIX METAJIJIOB, NMPHUCYTCTBYIOIIUE B
BOJIHBIX pacTBOpPaxX HEOPraHUMYECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OIEpAIlMy MBICIIMTEILHON JCATEIHPHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OO0OOIIEHHUEe, CHUCTEeMaTU3AINIO, BbHISBICHUE
MIPUYNHHO-CJICJICTBEHHBIX CBS3€d — JUIl M3YYCHHS CBOWCTB BEIIECTB M
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIC METOJAbl ITO3HAHHUS —
HAOJIFOICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEeasIbHBIH WU
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HanmMeHoBaHMe pa3feoB U DJIeKTPOHHBIe (HH(POBHIE)
KonTtpoibHble IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTbl padoTbl
Pasnen 1. [lepBoHavajabHbIe XUMUYeCKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmorexa [IOK

) MPAKTUYECKOU IeSITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJoBeKa

12 BemecTBa u xXuMuieckue 15 ) bu6mmoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeililne npeacTaBuTe 1d HEOPraHMYeCKNX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnnoreka [IOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax 2 1 bu6mmorexa [IOK

) U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | | bubmmorexa [{OK

' OCHOBaHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 ) 1 bubmuoreka [JOK

' HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux aemeHToB I. U. MengeneeBa. CTpoenne aToMOB.

Xumnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEILHbIE peaknuu




[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema

bu6mmoreka [IOK

3.1 7 https://m.edsoo.ru/7f41837¢
XUMHYECKUX djieMeHToB /I, M.
MenaeneeBa. CTpoeHue aToma
XUMHUUYECKAA CBI3b. Bu6 LIOK
HOJIMOTEKA
2 -
3 Oxncnurenbro 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIUH
bubmmorexa [IOK
J4! 1
TOTO 10 pasieiy > https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HauMeHoBaHHe pa3iejioB U TeEM (uudpoBbie)
Ne i/ P Kourpoasusl | IlpakTuueckue bp
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMU4eCKHe PeaKINU
L1 [ToBTOpEeHue u yroyOneHue 3HaHUN 5 1 bubnumorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLUAIIHSL. 2 | | bubnmoreka [JOK
' XVMUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHHS
21 OO01m1ast XxapaKTepUCTHKa XUMUYECKHX 4 1 bubnumorexa LIOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 Bubmmorexa [JOK
) PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHMUS
OO61as xapakTepucTUKa XUMUYECKIX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 brbmorexa [IOK
) py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHMS
OO6mras XxapakTepruCcTUKa XUMHYECKUX
2.4 aneMeHToB [VA NIbl. YTIepoa u 8 1 2 bubmorexa [JOK
' ) TPYIHIBL Y TICPOL https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COEIUHEHUS




Hroro no pazgeny

25

Pa3ngena 3. MeraJiIbl M MX COeIMHEHUSA

. bu6mmoreka [{OK
3.1 Obmme crolicTBa MeTaiLIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxueiimue MeTambl 1 UX COEIUHEHUS 16 hitps:/m.edsoo. /76412636
Hroro no pazgeny 20
Paznea 4. Xumus 1 oOKpyKawmas cpeaa
4.1 BemecTtBa 1 MaTepuaisl B XKU3HU YEJIOBEKA 3 bubmmorexa LHOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




INIOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
IIpakTH4eckue
PadoThl, B TOM YHCJIE DJIeKTPOHHbIE HU(PPOBBIE
(TITIP) u 1aGopaTopubie | 00pa3’oBaTeJbHbIE PeCypChl, B
Ne pa6otsi (JIP) ¢ TOM umcje Buaeoypoku (BY) c
. Tema ypoka B Kontposubu ucenoJbzoBanmem IO ucnoab3oBanneMm IO «IBpukay»
r .
cero ble paboThI «IBpPHKA» MOOHMJIBLHOTO HHTErPHPOBAHHBIH
MOOHJIBLHOTO MYJAbTHUMEIMHHBIA KOMILICKCA €
HHTErpUPOBAHHbIN 3D Busyasuzanueii
MYJIbTHMeAHNHbII
KoMmIiekca ¢ 3D
BU3yaJIHu3an e
| [Ipenmer xumuu. Posb Xumuu B 1 but6mmoreka [IOK
JKA3HHU YeIoBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
) [TonsiTHE 0O METOAAX MO3HAHUS B | bubmuorexa [JOK
XUMHH https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia
a00THI B JTAOOPATOPUU U TIPUEMBI bubmmorexa ITOK
3 p6 p6 p P 1 MP Nel https://m.edsoo.ru/ff0d23dc
oOparenus ¢ 1a00paTopHBIM
patll patop 1O «9Bpuka» BY(48)
00opyI0BaHUEM»
4 YucTtele BemecTBa 1 cMecH. CIIocOObI | bubmuorexa [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas paborta Ne 2
5 «Paznenenue cmeceili (Ha mpumepe 1 MP Ne2 bubmorexa TOK
N buMep B https://m.edsoo.ru/ff0d28¢8
OUYUCTKU TTOBAPEHHOU COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKUE YPaBHEHUS

1O «9Bpuka» BY (14)
7 XHWMHUYECKHUE IJIEMEHTBI. 3HAKU bubnuotexa [JOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c0KHBIE BENIECTBA Bubmmorexa LIOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE Bubmmorexa LIOK
YIPHOC Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCT bubmmorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHMYECKHUX 3JIEMEHTOB
1 OTHOCUTENbHAs aTOMHAs Macca. bubnuoteka [JOK
OtHocuTeNnbHas MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubnuorexa [JOK
3JIECMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
bubmuoreka [JOK
13 KonuuectBo BemectBa. Mouib. https://m.edsoo.ru/ff0d5230
MounspHas macca 11O OBpuka, BY «llonstue
«MOJIbY
but6mmoreka [IOK
14 DU3NYECKUE U XUMUYECKUE SBIICHUS. https://m.edsoo.ru/ff0d37fa
XuMUYecKas peakius 1O DBpuka, BY «Xumuueckue u
(usnyeckne npeBpanieHusN
15 [Ipu3Haky u ycioBus NpOTEKaHUS bubnmoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
but6mmoreka [{OK
16 3aKOH COXpaHEHHUs! MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88

110 Dspuxka, BY(20)
«PaccraHoBka KOY(QQUIUEHTOBY




Brrunciaenus KOJIM4YE€CTBA, MAacCChbl

17 BEILIECTBA 10 YPAaBHEHUSIM Bubmmorexa [IOK
ypapHen https://m.edsoo.ru/fl0d5708
XUMHUYECKHUX PeaKIHii
Knaccudukanmst Xumuaeckux
18 €aKIui (COeMHEHUS, PA3TOKEHUS bubmorexa [IOK
P P : https://m edsoo.ru/f0d334
3aMelleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O0o0IIeHNe 1 bubmmorexa LHOK
I AHCT HUI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIWsI 3SHAHUHA
20 KonrtponsHas padora Nel no reme bubnuoreka IIOK
«BelecTBa 1 XUMHYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Boznyx — cmech razoB. Coctas
21 Bo3ayxa. Kucnopo AJIEMEHT U bubmmorexa [IOK
Ayxa. pon https://m.edsoo.ru/ff0d448¢
npoctoe Beuectso. O30H
®uznuecKkne 1 XUMUYECKHE CBOMCTBA
22 KHCJIOpoJia (pEeaKIuy OKUCICHUS bubmorexa [TOK
poAa {peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [TorsTue 06 okcuaax
Croco0bI MoTyueH st KUCIOPO/Ia B T10 Dspuxa, JIP bubmorexa LIOK
’ https://m.edsoo.ru/ff0d497a , 10
23 1abopaTopuu U MPOMBIIUICHHOCTH. «ITonyyenue kucnopoa
OBpuka, BY «llonydenue
[Ipumenenue kuciopoa U3 TIEPCKUCHY
KHCIIOPOJIa M3 IEPEKHICH)
TemnoBoit 3¢ ekt XuMHuIecKo
24 peakiuu, IOHATHE O bu6nuoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHNUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHIOTCPMUYCCKUX PEAKITUIX
ToruBo (HedTh, yroiab U METaH).
but6mmoreka [JOK
25 3arpsi3HeHUE BO3yXa, COCOOBI €ro

OpeaAOTBPAILLICHUA

https://m.edsoo.ru/ff0d4c4a




[IpakTrueckas padota Ne 3 o Teme

but6mmoreka [IOK
26 «ITonmydenne u cobnpanue ) ITP Ne3 hitos://m.cdsoo ru/f0ddac?
KHCJIOPO/Ia, U3YYCHHE €TO CBOMCTBY
7 Bonopox — snemeHT u mpocTtoe bubmotexa LIOK
BeecTBo. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
)% du3nYecKre 1 XMMUYECKHEe CBOMCTBA bubmmorexa [JOK
Bonopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka [JOK
2 I1
? OIITHE O KHCIOTax H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHUs: BOAOPOa B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 «[Tonyuyenue u cobupanure BOAOPOIa I1IP Ne4 bubmmorexa IIOK
y onp poaa, ° https://m.edsoo.ru/fR0d4f42
W3Yy4YE€HHUE €ro CBOMCTBY
1 MonsipHbiit 00BEM ra3oB. 3aKoH bubnuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruucnenus 00b€Ma, KoTU4eCTBa
33 BEIIIECTBA raza Mo €ro M3BeCTHOM bubmmorexa [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMU HA OCHOBE bubmorexa [IOK
yp  peakt § https://m.eds0o.ru/fl0d5708
3aKOHA OOBEMHBIX OTHOIIICHH Ta30B
35 du3ndecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [TorsTue 00 bubnuorexa [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBopuTEb. bubnmnoreka [JOK

HacrleHnnbie 1 HeHACKIIIEHHBIE

https://m.edsoo.ru/ff0d5b40




pactBopbl. MaccoBasi 107151 BEIECTBA
B pacTBOpe

[IpakTuueckas pabora Ne 5 o teme

18 «IIpuroTtoBiieHHE PACTBOPOB C bubnmoreka [JOK
OnpeAeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 KonrtponsHast padora Ne2 o reme bub6muoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KacCupUKaIus, but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XUMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [TOK

’ https://m.edsoo.ru/ff0d664¢e
aM(bOTEepHBIX OKCHJIOB

4 OcHoBaHus: cOCTaB, KJ1accu(pUKaIIUs, bu6mmoreka [{JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

13 [losnyyeHue u XuMHUYECKUE CBOWMCTBA bubmmoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, knaccuduxarus, bubnuoreka [IOK

44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2

45 ITonyuyeHue U XMMHUYECKUE CBOMCTBA bubnuoreka IIOK
KUCJIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,

46 cnoco((SLII) oI ‘l)eHI/ISI XI/IMI/I‘IZ(I?KI/IC bubmorexa [TOK

. y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTruueckast padora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 I10 TEME bubnuoreka [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX
COCTUHEHUI»

https://m.edsoo.ru/00ad9b7¢




I'enermueckas CBA3b MCXKOY

but6mmoreka [IOK

48 KJIaccaMHU HeOpTaHUIECKUX
B p https://m.edsoo.ru/00ad9a50
COEIMHEHNI
49 O06o001meHre U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHas padora Ne3 o treme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubnnorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHNH
[TepBbie MOMBITKY KIacCHPUKAITUT
51 XUMHUYECKHUX d1eMeHTOB. [lonsitue o bubnnorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
[NepuoanyecKuii 3aK0H U Bubmmorexa [IOK
5 Teproaudeckas cHcTeMa https://m.edsoo.ru/00ada52¢
XUMHUYECKUX dieMeHToR /1. U. 110 Sspurika. BY «JnexrponHas
M KOHGMOUTypalus ¥ HOJ0KEHUE
CHACICCBA siemenTa B IICOy
53 Ilepuoapl, rpynnbl, IOATPYIINEI bubnmorexa LIOK
PHOZbL, TPY Rl https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoteka [JOK
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IEKTPOHHBIX 000I09eK
55 aTTfMOB SHGMGH?())B Ilepnomuueckou buGnnorexa LIOK
p https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTuKa XUMUIECKOTO
56 3JIEMEHTA TI0 €T0 ITOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuoauueckoro 3akoHa bubnmoreka [JOK

JUISl pa3BUTHUS HAYKH U IPAKTUKU. [1.

https://m.edsoo.ru/00ada96e




N. MenaeneeB — y4€HbIi, N€1aror 1
TpaKIaHUH

aﬂeKTpOOTpI/II_IaTeJIBHOCTB aTOMOB

10 OBpuka, JIP

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

58
XUMHUYECKUX DIJIEMEHTOB «QHeKTpgggfuaTeHLH 110 DBpuka, BY
«DIEKTPOOTPUIIATEITHHOCTEY
but6mmoreka [{OK
59 )51
OHHAA XUMHIHCCKAA CBA3L https://m.edsoo.ru/00adac34
but6mmoreka [JOK
60 KoBasieHTHas monsipHas XUMU4YECKas https://m.edsoo.ru/00adaab8
CBSI3b 11O OBpuka BY «KoBajeHTHas
CBSI3bY
61 KoBanentnas nenonsipHas bubnmnorexa [JOK
XUMHUUECKas CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CreleHn OKUCTE
TCTICHb OKUCIICHIA https://m.edsoo.ru/00adae28
bubnuoreka [JOK
63 OKHUCIUTEITHLHO-BOCCTAHOBUTEILHEIE https://m.edsoo.ru/00adb076
peakiuu 110 OBpuka BY «OKuCIUTEIbHO-
BOCCTAHOBUTEILHEIE PEAKIIAN)Y
64 OKUCINTEIN U BOCCTAHOBUTEIN bubmmorexa [IOK
https://m.edsoo.ru/00adb076
KonTponbnas padota Ne4 no teme
65 «Ctpoenue aroma. XuMuyecKas bubmmorexa [IOK
™ : https://m.edsoo.ru/00adb486
CBSI3b)
66 PesepBHeIil ypok. O600ICHHE 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c¢
67 PesepBHelit ypok. O6o01IeHNE 1 bu6muoreka [IOK

cUCTeMaTu3alusg 3HaHUU

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




68

PeseprubIil ypok. O600meHue 1
cUCcTeMaTu3alus 3HaHu!

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68




9 KUIIACC

KoanyecTBO 4acoB

IMpakTHYeckue DIeKTPOHHbBIE
paboTbl, B TOM nudposbie
yuciae (ITP) n o0pa3oBaTe/IbHbIE
J]aﬁopaToprle pecypchl, B TOM 4YMCJIe
Ne n/m Tema ypoka Konrpoabubie padorst (IP) ¢ pitacoypor (BY) ¢
Bcero HCIOJIb30BAHNEM ucnoJn3osanuem IO
padorer IO «JBpuKa» «IBPHKA» MOOHIBHOTO
MOOMJILHOIO HHTErPUPOBAHHBIH
HHTErPUPOBAHHDIN | MYJIbTHMEIHAHBII
MYJIbTHMEIHIHBIH | KOMILIEKca ¢ 3D
KoMmILIekca ¢ 3D BU3yaIH3anuen
BH3yaJIu3anuen
bu6nmmoreka [IOK
https://m.edsoo.ru/00adb59e
[Iepnonnueckuii 3akoH. [lepuonnueckas 11O OBpuka, BY
1 cucTeMa XUMUYEeCKux 3yemMeHToB 1. 1. 1 «DNEKTPOHHAS
Menpeneena KOH(DUTypanus u
MIOJIOYKEHHUE HJIEMEHTA B
HCO»
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX 1 bubmorexa HOK
https://m.edsoo.ru/00adb6b6
MEePUOJIOB
3 Knaccudukanus u HOMEHKIATypa 1 bubnnorexa [JOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUUECKON CBSI3U U THIIBI 1 bu6mmoreka [{OK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6




Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOaeHue 3HaHUIA
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiaccay
Knaccudukanust XuMuueckux peakiuii 1mo Bbu6nuoreka [JOK

6
pa3JIAYHBIM ITPU3ZHAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XMMHUYECKOMN

7 cax o € 0 FoMore bubmuoreka [JOK

nuH. [IoHATHE 0 TOMOICHHBIX U
P https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIUAX
[TonsiTHE O XUMHUYECKOM PABHOBECHH.

2 @axTopsl, BIUAIOIIKUE HA CKOPOCTh bubnuoreka [IOK
XUMHUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO PaBHOBECHUS

bu6nmoreka [JOK
https://m.edsoo.ru/00adcade

9 OKHCIUTETbHO-BOCCTAaHOBUTEILHBIC 110 OBpuka, BY
peakuu «OKHUCIUTENBHO-

BOCTAHOBUTEIbHAS
CaKITUsDY
Teopust 31EKTPOIUTHUUECKON TUCCOLMALINN. bubmmoreka [IOK

10
CunbHbIe U clladble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68

bubnnoreka [IOK

1 U . https://m.edsoo.ru/00add448

OHHBIC YPaBHECHUS PEeaKI[UH
yp p 11O DBpuka, BY
«XUMHUYECKas CBI3bY»

XUMHYECKHE CBONCTBA KUCIIOT U

12 OCHOBAaHUI B CBETE IIPEACTaBICHUI 00 bubmorexa LOK
. p https://m.edsoo.ru/00add5d8

BJIEKTPOJIUTUYECKON AUCCOIUALIHI

13 XUMHYECKHE CBOMCTBA COJICH B CBETE I1O DBpuka, JIP bubnuorexa [JOK

«DaxTopsl




MIPEJCTaBICHUNA 00 IEKTPOTUTHYECKON

BIUAIOIIHEC HA

https://m.edsoo.ru/00add8b2
11O Dspuka, BY

pacTBOPUMOCTh
«®DaxTOpsI BAUSIONINE HA
IUCCOLIAIIAHT BEILIECTB B
PacTBOPUMOCTE BEIIECTB
PACTBOPUTEIIAX)
B PACTBOPUTEIIIX»
14 ITonsTie o THApOIN3€E COJIEN bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O00011IeHIE U CUCTEMATH3aLIU 3HAHUI
B I https://m.edsoo.ru/00addd12

16 ITpakTruyeckas padora Ne 1. «Permenue 1 bubnunoreka [IOK
DKCIIEPUMEHTAIIBHBIX 3a1a4Y» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «IJIEKTpOIINTHYECKAs TUCCOIHAIIIS bubmmorera [TOK

P a HAATHA. https://m.edsoo.ru/00addec)
XUMHUYECKUE PEAKIIMU B PACTBOPAX»

18 OO6m1as XxapakTepuCTHUKA rajJOTeHOB. bubnuorexa [JOK
XHMMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopo. ConsiHas KHCIOTA,

19 XI/IMII/)IHGCKI/IS CBOMCTBA, IOJIyYCHHE buGnnorexa [IOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckas pabora Ne 2 o Teme
20 «IlonydeHnue conaHON KUCIOTHI, U3yUEHIE 1 bubnnorexa [IOK
.. yu d https://m.edsoo.ru/00ade348
€€ CBOICTBY
Briuncnenust no ypaBHeHUSIM XUMHYECKUX

21 €aKIUil, eClIi OJUH U3 PearcHTOB JaH B bubnmorexa [IOK
PEAKIIH, A p A https://m.edsoo.ru/00ade488
n30BITKE

” OO61mas xapakTepucTuka 3JeMeHToB VIA- bubmuorexa [JOK
IPYIIIBI https://m.edsoo.ru/00ade64a

23 AnnotpornHbie MOAU(GUKAITUN CEPHI. BY «Cepa», BY bubnuoreka [JOK

Haxoxnenue cepbl 1 €€ COeTMHEHN B

«ITonyuenne SO, B

https://m.edsoo.ru/00ade64a




npupojae. XMMHYECKHUE CBOMCTBA CEpPbl

nabopaTopumy,

CepoBoaopon, cTpoeHue, pu3ndeckue u

BY «Xumnueckue
cBoiictea SO,, BY

bu6nuoreka [JOK

24 .
XHUMHAYECKHAE CBOMCTBA «XHUMUYECKHUE https://m.edsoo.ru/00ade802
cBorictBa H>SO»»
Oxcunpl cepbl. CepHas KMCIIO0Ta, .
2 «XuM. cBOICTBa bubmmorexa LIOK
25 (du3nUuecKre 1 XUMUIECKUE CBOWCTBA,
SO» https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHUE PEAKIUH, JICIKAIUE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOC00a MOTyYeHUS
26 CEpPHOM KUCIOThl. XUMUYECKOE bubmmorexa [JOK
p ’ . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIEH CpeIbl
COCIMHEHUSIMU CEPbI
7 Brruucnenue MaccoBoil J0JIM BBIXO/1a bubmuorexa [JOK
MIPOIYKTa peakuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTeprucTrKa 3JIEMEHTOB VA-
73 rpynmsl. A30T, paclipOCTpPaHEHHUE B bubmuorexa [JOK
npupojie, GU3NIeCKue 1 XUMHICCKUE https://m.edsoo.ru/00adeeab
CBOICTBa
0o » P bu6nmmorexa [IOK
29 AMMI/IaK, ero (1)I/I3I/ILIGCKI/IC U XUMHNYCCKHEC N BpHIKa, https://m.edsoo.ru/00adf004
. «Tonmyuenune
CBOMCTBA, MOJIyYeHUE U PUMEHEHHE
) y p AMMIAK [1O DBpuka, BY
«ITomydyenne ammuaka»
[TpakTrueckas padota Ne 3 o Teme
30 «lTonmyuyenne ammuaka, U3y4yeHue ero 1 bubmmorexa [JOK
. y - 13Y https://m.edso0.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ Gu3nIecKue u bubmuorexa [JOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306
[0 Oppuka, BY |




«IlonyyeHue a30THOU
KHUCJIOTBI U €€ CBOMCTBAY

Hcnons3oBanue HUTPATOB U COJIEU
aMMOHUS B KQUeCTBE MUHEPAIBHBIX

bubmmoreka [JOK

32 .
yaoopeHuil. XuMU4ecKoe 3arpsi3HeHre https://m.edsoo.ru/00adf518
OKpPY>KaIoIlIel cpeibl COEAMHEHUSIMU a30Ta
bu6nmoreka [JOK
®docdop. Oxcun pochopa (V) u https://m.edsoo.ru/00adf68a
33 dhocdopnas kucnora, puznyeckue u [10 OBpuka, BY
XUMHUYECKHE CBOICTBA, MOJIyYeHHE «XUMUYECKHUE CBOWCTBA
ocdopa»
Ucnons3zoBanue pochatoB B kauecTBe Eub 110K
. nonmorexa
34 MUHEPAJIBHBIX YI00peHui. 3arpsi3HeHue
. https://m.edsoo.ru/00adfc20
MIPUPOIHON cperbl hochaTamu
35 VYrnepoa, pacnpocTpaHeHue B IPUPOJIE, bubmmnoreka [JOK
(du3HyYeCcCKre U XUMUIECKUE CBOHCTBA https://m.edsoo.ru/00adfd9¢
Oxcunpl yraepoja, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. DKOJOTHUECKUE bubmuoreka [JOK
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
, bubnmnoreka [JOK
37 VYronbHast KUCIOTaA U €€ CONn 1
https://m.edso0o.ru/00ae006¢
[IpakTuyeckas pabora Ne 4 o Teme Eu6 110K
nonnoTeka
38 "[Tonyuenue yriekucioro rasa.
N https://m.edsoo.ru/00aec027¢
KauecTBenHas peakius Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MOHATHUS 00 Eu6 1OK
noInoTeKa
39 OpraHWYECKUX BELIECTBAX KaK O

COCAUHCHUAX YyTJICpOda

https://m.edsoo.ru/00ae054¢e




bubnmmoreka [IOK

40 Kpemuuii u ero coeguHeHust
p g https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue

A1 JKCIIEPUMEHTAIBHBIX 3a/a4 10 TEME bubmuorexa [JOK
«BaxHeimue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCMHEHUS
Kontponbnas padota Ne3 mo teme

42 «BaxkHennme HeMeTaJUTbl U UX bubmorexa HOK

https://m.edso0.ru/00ac0e18
COCUHEHHUS
OO6mras XxapakTepruCTUKa XUMHIECKUX

13 3JIEMEHTOB — METaJJIOB. MeTauimdeckas bu6mmoreka [{OK
CBA3b U METAJINYECKAsT KPUCTAIIINYECKAA https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkre CBOMCTBa METAIIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUYECKHI PSII HAIPSHKEHUH bubmmorexa LHOK

P P p https://m.edso00.ru/00ael 156
METaJJIOB
OO61m1re crnocoObl MOMYyYSHHUS METAILIOB.

45 CmiaBbl. Beruuciienust o ypaBHEeHUSIM bubnmnoreka [JOK
XUMHYECKUX PEAKIUH, €CIIU OJIUH U3 https://m.edsoo.ru/00ac1156
peareHTOB COJICPKUT MPUMECH

46 [TonsiTHE O KOPPO3UU METAILIIOB bubmmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bubmnoreka [IOK

47 €JI0YHBIC METaJLIBI
1 https://m.edsoo.ru/00ae14b2

48 OKcHUIBl U THAPOKCUILI HATPUSI U KAIUA bubmorexa LHOK

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

49 Illenoyno3eMenbHBIE METAJIIBI — KAJIBITUHA B bu6mmoreka [{OK

MarHum

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




bubnmmoreka [IOK

50 Bakueiinme coe JUHEHHS KaIbITHS
g H https://m.edsoo.ru/00ael 5e8
51 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHU
5 JKEcTKOCTh BOAKI M CITIOCOOKI €€ bubmnoreka [IOK
yCTpaHEHUs https://m.edsoo.ru/00aec1886
[IpakTuueckas padora Ne 6 o teme
53 "YKEcTKOCTL BOBI M METOEI €6 buGnnorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
Bu6nuoreka [JOK
54 AnroMunuii
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHJIA U bub6nuorexa [IOK
TAJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nuoreka [JOK
56 Kemeso https://m.edsoo.ru/00ae1d86
ITO DBpuka, BY
«Koppo3zusi»
57 Oxkcunpl, rupokcusl U conu xenesa (1) n bubnnorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe U CUCTEMATH3aIis 3SHAHUH
[TpakTrueckas padota Ne 7. Permenue
59 IKCHEpHUMEHTAILHBIX 3aa4 110 TEME bubmorexa HOK
p . a https://m.edsoo.ru/00ae3de8
«Baxkneiye MeTaIbl U UX COeTUHEHHS))
Brrunciienus o ypaBHEHHSIM XUMHYECKUX
€aKIUH, €CIIM OAUH M3 PEarcHTOB JIaH B
60 E36HTKC WM COJIE }KI/ITI;I HMeCH bubmorexa HOK
Aep N p ’ https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoi JI0JIM BBIXOa
MPOAYKTa pPeaKIuu
61 O000111eHIE U CUCTEMATH3aIIU 3HAHUI




2 Kontposbnas padota Ne4 o reme |
«BaxkHenme MeTaJliibl M UX COCTMHEHUSD)
63 BemectBa u MmaTepuainbl B TOBCETHEBHOM 1 bu6nuoreka [JOK
JKU3HU YEI0BEKA https://m.edsoo.ru/00ae3{50
64 XUMHUECKOE 3arpsi3sHEHUE OKpYKarolen 1 bubnmnorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Posip XxMMuM B peLIEHUN YKOJIOTUYECKUX 1 bubnumoreka [IOK
npooyem https://m.edsoo.ru/00ae4270
66 PesepBHrlii ypok. O60011eH1e 1 | bubnuorexa [JOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblitl ypok. O60011eH1Ee 1 | bubnnorexa [JOK
cUcTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c¢
68 PesepBHbliil ypok. O6001eHue u 1 bubnumorexa [IOK
CUCTEMAaTH3alUs 3HAHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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