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NOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpamma mo y4eOHOMY mpeaMeTy «XHMHUsS» Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs

COCTaBJICHA HAa OCHOBC!:

®denepanpHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 No273-D3
®enepanbHoro 3akoHa oT 24 ceHtsaOps 2022 1. Ne 371-®3 «O BHeceHWHM HW3MCHEHUH B
@enepanbublil 3akoH «O0 obpazoanuu B Poccuiickoit ®enepanum» u crateu 1 dexepanbHOro
3akoHa «O0 obs3aTenbHBIX TpeboBanuax B Poccuiickoii @enepannmny;

[Ipukaza MunucrepctBa mpocBemenuss Poccuiickorr @enepamuu ot 31.05.2021 Ne287 «O6
yTBepkKACHUH (heepaabHOr0 TOCYIapCTBEHHOIO 00pa30BaTeNbHOrO CTaHAApTa OCHOBHOIO
obrrero oopazoBanus» (3aperucrpuponan 05.07.2021 Ne 64101)

IIpukaza MunucrepctBa npocsemenusi Poccuiickoit Penepanuu Me 568 ot 18.07.2022 «O
BHECEHUU W3MEHEHUH B (QelepanbHblil TOCyJapcTBEHHBIH 00pa3oBaTeNbHbI CTaHIAPT OCHOBHOTO
obmrero obpaszoBanus» (3aperucrpuposan 17.08.2022 Ne 69675);

[lpukaza MunucrepctBa npocBemmenust Poccuiickoit @enmepanmu ot 18.05.2023 Ne 370 «O6
yTBEpXKICHUH (enepanbHoil 00pa3oBaTeNbHOM IMPOrpaMM bl OCHOBHOTO —OOIIEr0 0Opa3oBaHM»
(3aperucrpuposan 12.07.2023);

Pa6oueii mporpammsl Bocriutanuss MOBYCOILL c.JIennHo.;

TpeboBanmii k pe3ynabTaraM OCBOSHUS OCHOBHOHM 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO OOILIErO
oOpa3zoBanus, npeacrasieHHbIXx B PI'OC O0O0;

[Tpukaza Munnpocsemenus ot 22.03.21 Ne 115«006 yrBepxaenuu Ilopsaka opranuzanuu u
OCYIIECTBIICHUS 00pa30BaTENbHOM  JEATEIBHOCTH IO OCHOBHBIM  0011€00pa30BaTeIbHBIM
nporpaMMaM  0Opa3oBaTeNbHBIM — MPOTpaMMaM  HA4yaJbHOTO OOIEro, OCHOBHOTO OOIIETr0 |
CpeaHero o0Iero oopa3oBaHus;

CII 2 4.3648-20 «Canutap HO-IHIEMHOJIOTHYECKHE TPEOOBAaHUS K OpPTraHW3alUsIM BOCHHUTAHUS U
0o0y4eHHs, OTAbIXa W O3J0POBJICHUS JETeH M MOJOACKH», YTBEPKICHHBIX IOCTAHOBICHHEM
rJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne28§;

CanlluH 1.2.3685-21«['uruenndeckrie HOPMATHBBI M TpeOOBaHUS K 00eCHeYeHHI0 OEe30MacCHOCTH U
(umm) Oe3BpeAHOCTH AN yesoBeKa  (AKTOpPOB  cCpeibl  OOWUTaHMS»,  YTBEpPIKIECHHBIX
MIOCTaHOBJICHUEM IJIaBHOT'O CaHUTapHOro Bpada oT 28.01.2021 Ne2

[Tonoxenust o paboueit nporpaMme y4yeOHbBIX PEIMETOB, KypCOB, MOAYJIEH, KypCOB BHEYPOUHON
nearenbHocTd MOBYCOII c.JIeruHo.

[TporpaMMma no xumuM Ja€T MpeicTaBiIeHUE O LEsIX, oOulel cTpareru 00y4eHusl, BOCIUTaHUS U
pa3BUTHs OOydYaroIUMXCs CpeiCTBAaMHM y4yeOHOro NpeaMeTa, YCTAaHaBJIMBaeT 00s3aTesbHOEe
IPEeIMETHOE CO/IepKaHNe, ITPElyCMAaTPUBAET paclpeiesieHUE ero Mo KjlaccaM U CTPYKTYpUPOBaHUE
[0 pasfeslaM M TeMaM MpOorpaMMbl IO XUMHH, ONPEAEIAET KOJINYECTBEHHBIE M KAYECTBEHHBIE
XapaKTEpUCTUKHU COJIEPIKaHUs, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh N3YYEHUS XUMUU C YUETOM
MEXIIPEIMETHBIX M BHYTPHUIPEJIMETHBIX CBs3€H, JIOTMKUM Y4eOHOro Impolecca, BO3PACTHBIX
0CcOOEHHOCTEHN 00yJaromuxcs, ornpeAesseT BO3SMOXKHOCTU IIpeaMeTa JUIsl peanu3aliui TpedoBaHui K
pe3yJibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeibHOI NMporpaMMmbl Ha YpOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHus, a Takke TpeOOBaHUH K pe3ylbTaTaM OOy4eHMs XMMHUU Ha YPOBHE LieJeil M3yueHus
npeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOW JIEATENBHOCTH OOYyYaromerocss Io
OCBOEHUIO yUeOHOTO CO/IepKAHMS.

3HaHME XUMHUHU CIY>KUT OCHOBOM g (POPMHUpPOBAHUS MHPOBO33PEHHS O0O0YYaroIIerocs, €ro
NpEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIe XUMHEH
MPEACTABJICHUA O B3aUMOIIPECBPAICHUAX SHEPIUU U 00 OBOJIIOLMH BCUICCTB B IMPHUPOAC, O MYTAX
pemieHUss  IOOANbHBIX MNPOOJIEM  YCTOMUMBOTO  pa3BUTHS  UEJIOBEUECTBA —  CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U KOIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAaHEHHUS.



OBLIASA XAPAKTEPUCTUKA YUY EBHOI'O NPEIMETA «Xumus»

N3yuenune xumuu:

CHOCOOCTBYET peanu3aliy BO3MOKHOCTEH AJI caMOPa3BUTHUS U (POPMHUPOBAHUS KYJIbTYphl IUYHOCTH,
e€ oOmiel U GyHKIIMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIIMXCsl, HABBIKOB MX
CaMOCTOSITENIbHOW ~ y4eOHOW  JEATENbHOCTH, SKCIEPUMEHTAJIBHBIX UM  HCCIEAOBATENIbCKUX  yYMEHUH,
HEOOXO/IMMBIX KaK B IOBCETHEBHOM JKU3HU, TaK U B IPO(HECCHOHAIBHON JeATeNbHOCTH;

3HAKOMHUT CO CHEIHU(PHUKONH HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsa Ha
€MHCTBO IIPUPOBI u YEJI0BEKA, ABIIACTCS OTBETCTBEHHBIM 3TaoM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yYaroInXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBbIM 3HAHMSIM, K
IpUPOJIE, K YeTIOBEKY, BHOCHT CBOW BKJIA/l B 9KOJIOIMUYECKOE 00pa3oBaHHe 00yUJaIOMIUXCS.

JlaHHble HampaBjieHUs B OOYyYEHMHM XMMHUHU OOECIeYMBAIOTCS CHEeUU(UKON copepkaHus yd4eOHOro
npeaMeTa, KOTOPBIA SIBISETCS MEJIarorMyeckd aJanTHpPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKHM XMMHUHM Ha
OIPEICIIEHHOM 3Talle €€ Pa3BUTHSA.

Kypc XumMum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHHMs OPHUEHTHPOBAaH Ha OCBOCHHUE
00y4aroIUMUCS CUCTEMbI IEPBOHAYAJIBHBIX MOHATUN XMMHUHU, OCHOB HEOPTaHUYECKOM XMMUU U HEKOTOPBIX
OTJIEJIbHBIX 3HAUUMBIX OHATUN OPraHUYECKON XUMUU.

CrpykTypa coaepxaHus NpOrpaMMbl IO XUMUHM COPMHUPOBAHA Ha OCHOBE CUCTEMHOT'O MOJIX0Aa K €&
uzydeHuto. CopepxaHue CKIAAbIBAETCS U3 CHCTEMbI MOHATHM O XMMHYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBbI MOHATHH 0 XUMHUUECKOM peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHM30BaHbI MO MPUHLIUIY
MOCJIEI0BATENbHOIO Pa3BUTHUSI 3HAHUN HAa OCHOBE TEOPETUUECKHUX MIPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akona J[. 1. MenzneneeBa kak OCHOBHOT'O 3aKOHA XMMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBSI3H;

— NpeACTaBICHUN 00 3JIEKTPOIUTUYECKON AUCCOLUAIMN BEIIECTB B paCTBOPAX.

Teopernueckne 3HaHMSI pPAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX M OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHS K JIPYrOMY, BBITIONHSS (YHKIUN OOBSICHEHUS U
IIPOrHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHUS U IIOJy4YEHHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue NporpaMMbl MO XUMHHU CIOCOOCTBYET (DOPMUPOBAHUIO NPEACTABICHUS O XHUMHUYECKON
COCTaBJISIOLIEH HaydHOW KapTUHBI MUpa B JIOTMKE €€ CHCTEMHOM NpUpO/bl, IEHHOCTHOTO OTHOIIEHUS K
HayYHOMY 3HaHHUIO M METOJIaM MO3HAHUA B HaykKe. V3yueHne XuMuu npoucxXoauT ¢ NPUBJICYEHUEM 3HAHUN
U3 paHee U3yYeHHBIX Y4eOHBIX npeameToB: «Okpyxawomuid Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7
KJIacC».

[Tpu M3ydyeHUu XUMHUHM NPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMMUYECKOM HayKH Kak oOiactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NPAKTUYECKOU NEATENbHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajaua y4eOHOIro MpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMBI XUMUYECKUX 3HAHUN
— BaXHEHIUX (AaKTOB, TOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHUH, IOCTYNHBIX O0000IIEeHHIHA
MHUPOBO33PEHYECKOT0 XapakTepa, sA3blka HAayKd, B NPUOOLIEHHMM K HAyYHbIM METOJaM IIO3HAHUS MpHU
U3Yy4EHHH BEIIECTB M XMMUYECKHX peakluil, B GOPMUPOBAHUU U Pa3BUTUM MO3HABATENIbHBIX YMEHUN M HX
IPUMEHEHUU B yueOHO-ITO3HABATEIbHONM M y4eOHO-HCCIEA0BATEIbCKON JIEATENbHOCTH, OCBOCHUM IPaBUII
0e301acHOro OOpalleHus ¢ BEIIeCTBaMH B TOBCETHEBHOM JKU3HU.

Ilpy u3yyeHMH XMMHMH HA YpPOBHE OCHOBHOIO 00uiero o0pa3oBaHWsi Ba)KHOE 3HaYeHHe
npuodpen Takue ejn, Kak:

—(hopmupoBaHHEe MHTEIEKTyaJIbHO  pPa3BUTOW  JMYHOCTH, TOTOBOM K caMooOpa3oBaHHIO,
COTPYJIHUYECTBY, CAMOCTOSITEJIbHOMY TPUHSATUIO pEHIeHHH, CIOCOOHOW ananTupoBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM KHU3HU;

— HaIlpaBJICHHOCTh OOyY€HHUs Ha CUCTEMaTHYecKoe MpUOOIIeHHe O0ydaroluXxcs K CaMOCTOSITENbHOM
MO3HABATEJIbHON JEsTeIbHOCTH, HAYYHbIM METOJIaM I03HaHUus, (HOPMHUPYIOIMIMM MOTHUBALUIO U pPa3BUTHE
CIIOCOOHOCTEH K XMMUU,

—o0ecrnieueHne yCIoBUM, CIOCOOCTBYIONMUX MPHOOPETEHUIO OOYUYaAIOIIMMHUCS OIBITa PazHOOOpa3HOU
JeSTeIbHOCTH, MO3HAHUSI M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHLHUMN), UMEIOIINX
YHHMBEPCAIbHOE 3HAYEHUE ISl pa3JIMYHbBIX BUJIOB JIE€ATEIbHOCTH;

—dopmupoBanmne oOmiei ¢GYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATh U OLICHHWBATh SIBJICHUS OKPY)KAIOLIET0 MHMpA, MCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHbIE



OpU W3YYEHUU XHUMHUH, TPUMEHSATh UX TPHU PEUICHHH MpoOJieM B TMOBCEAHEBHOW JKHU3HH U TPYIOBOU
JESTEIbHOCTH;

— (opmupoBanue y o0ydaromuxcsi T'yMaHUCTUYECKUX OTHOILLIEHUH, TOHUMaHUS [IEHHOCTH XUMHUYECKUX
3HaHUU JUIsI BRIPAOOTKU SKOJOTHYECKH I1eJIeCO00pa3HOro MoBEACHUsS B OBITY M TPYIOBOM JEATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOUIEH PUPOJHON CPEBL;

— pa3BUTHE MOTUBAIMU K 00Y4EHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIMTAHHUIO HA OCHOBE
YCBOGHUS  OOIIEUETIOBEUECKUX LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpoduis U
HaNpaBJICHHOCTH JAIbHEHIIEr0 O0yYCHHUS.

MECTO YYFBHOFO IIPEJIMETA «Xumus» B YYHEBHOM IIJIAHE

O61iee ynciio 4acoB, OTBEAEHHBIX JJISl U3YYEHUS] XUMUU Ha YPOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHus,
coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).

. COAEPKXAHME YYEBHOI'O IIPEIMETA «XUMMUSD»
8 KVIACC
ITepBonayajbHBIC XUMHYCCKHE NOHATHS

IIpenmer xumuu. Ponb XMMHM B JKM3HHM 4Y€JIOBEKAa. XUMHS B CUCTeMe Hayk. Tema u Bewiecrtna.
®du3nyecKue CBOMCTBA BEILIECTB. ATperaTHOe COCTOsIHUE BellecTB. [loHATHE 0 MEeTO/1aX MO3HAHUS B XUMUU.
Uucreie BemecTBa U cMecH. CIiocoObI pa3iesieHus] CMECCH.

ATOMBI U MOJICKYJIBI. Xumudeckue daeMeHThl. CHMBOJIBI XUMHYECKHX JJIEMEHTOB. HpOCTLIC u
CJIOZKHBIC BCIICCTBA. ATOMHO-MOJ’IGKy.]'IHpHOC YUYCHHUC.

XuMuueckas (1)OpMy.]'Ia. BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BCIICCTB. OtHocuTenbHass aTtomHass Macca. OTHOCHTENILHAas MOJICKYJIsIpHast Macca. MaccoBass jois
XUMHUYCCKOI'o 3JICMCHTA B COCIMHCHHNN.

KomnuectBo BemectBa. Monb. MonsipHass macca. B3anmmocBsI3b KOJM4YeCcTBa, MAcChl M 4YHCIa
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacu€Tsl mo popmynam XUMHUYECKUX COSTUMHEHUH.

Ou3nyeckue M XUMUYECKUE SBICHMs. XHMMHUYECKash peakius U e€ MpU3HAKU. 3aKOH COXpPaHEHUs
Macchl BEMIeCTB. XWMHUYECKHE YypaBHeHHWsS. Kiaccupukanus XUMHYSCKUX PEAKIUH (COeqUHCHHS,
pa3IoXKEeHUs, 3aMelleHus, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuiaMu paboThl B 1abopaTopuu U npuémMamu oOpalieHus ¢
71a00paTOpHBIM 00OPYJOBaHUEM, U3yUEHHE M ONHCaHUe (PU3NYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHUX
BEIIECTB, HaOmoaeHue (u3nueckux (IJIaBJIEHHE BOCKA, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUAMIEHHE M KOHJEHCAlUs BOJABI) M XMUMHYECKMX (TFOpPEHHE CBEYM, NMPOKAJIMBAHWE MEIHON IPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCIOTOW) sBJI€HUM, HAOMIOJeHHEe U ONUCAaHWE MPU3HAKOB MPOTEKAHUS
XUMHUYECKHX peakiuil (pa3lokeHue caxapa, B3aUMOICHWCTBHE CEPHOM KHUCIOTHI C XJIOPHIOM Oapus,
pasnoxenue ruapokcuna meau (I1) mpu HarpeBanuu, B3auMoeiicTBIE keme3a ¢ pactBopom comu meau (II),
U3y4eHHE CIIOCOOOB pasJeNieHus CMeced: ¢ TMOMOUIbI0 MarHuTa, (QUIbTPOBAHME, BbINAPUBAHUE,
JUCTWIUIANMS, Xpomarorpadusi, MPOBEIECHUE OUYMUCTKU IOBAPEHHOW CONM, HAOIIOJAEHHE M OIHUCaHuE
pEe3yJIbTaTOB IPOBEJACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJejeH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucmopon — ayeMeHT u mpocToe BemecTBo. Haxoxnenue
KHUCIIOpOJia B MpHUpOJe, PU3NYecKue U XUMUYeckue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopojaa. CriocoObl MoydeHus KUCIopoaa B 1a00paTOpUX U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoze. O30H — aoTponHast MoAU(UKAL KUCIOPOa.



TennoBoil >3PPeKT XUMUYECKOH peakiui, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- M SHJOTEPMUYECKUE
peakiuu. TorumBo: yrosib U MeTaH. 3arps3HEHUE BO3JyXa, YCUJICHHE MapHUKOBOTO 3(dekra, pazpylieHue
030HOBOTO CJIOSI.

Bomopon — ameMeHT M mpocToe BemiecTBO. HaxokieHue BoOJOpoaa B TpHpoje, (PU3NYCCKUE H
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI TToTy4deHus. KUCIOThI U ComH.

MoutsipHblii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBolicTBa BoAbl. Bonma kak pactBoputens. PactBopel. HachlleHHbIe M HEHACBILIEHHBIE
pactBopbl. PacTBOpUMOCTh BELIECTB B BOAE. MaccoBast 107151 BEIIECTBA B PaCTBOpPE. XMMHYECKHUE CBOMCTBA
BoAbl. OcHOBaHMsA. Ponb pacTBOpOB B MpupoAe U B KU3HM 4eloBeka. KpyroBopoT Boabl B IPHUPOIE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOJIHBIX BOJ.

Knaccudukanus HEOPTraHUYECKUX COEMHEHUM. Oxkcupbl. Knaccudukanus OKCHJIOB:
coneo0Opa3ymoire (OCHOBHbIE, KUCIOTHBIE, aMmboTepHbIe) U HecojeoOpazyromue. HomeHnkinarypa oKCuIoB.
Du3nYeCKre U XUMHUYECKUE CBOMCTBA OKCUAOB. I1onyueHne okcuioB.

OcHoBanwms. Knmaccudukamnusi ocHOBaHUW: MIENOYM W HEPACTBOpPHMBIE OCHOBaHWs. HomeHkiaTypa
ocHOBaHUH. ®U3NUYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHUM. [lonyyenne ocHOBaHMil.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kuciot. @usndyeckue M XUMHUYECKHE CBONCTBA
kucnor. Pan akrusnoctu meraiuioB H. H. bekerosa. [lomyyenue kucuor.

Comu. Homenknatypa coisieid. @u3nueckue 1 XuMuueckue cBoiicra coiei. [lonyuenue comneit.
['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.
Xumuueckuit IKcnepumenn:

KayeCTBEHHOE OIpe/ieJIeHNe COJEp)KaHMs KUCIOpoJa B BO3JAyXe, MOJy4deHHe, CcoOupaHue,
pacrio3HaBaHHE U M3Y4YEHHE CBOWCTB KHCIIOPOJa, HAOIOICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJIOM U
yCIIOBUSI BO3HHMKHOBEHHUS U IpEKpalleHusi TOopeHus (Mokapa), 03HaKOMJIEHHE C 00pasllaMHh OKCHUJOB U
OIMCaHKME UX CBOMCTB, MOJy4YeHUE, cOOMpaHue, paclo3HaBaHUE U U3y4eHHE CBOWCTB BoJopoJa (ropeHue),
B3auMojeiictBue Boxopoaa ¢ okcuaomM Meau (II) (Bo3MOXXHO UCHONB30BaHUE BHJIEOMATEPUAIIOB),
HaOJroIeHne 00pa3lioB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIeJOBaHNE OCOOCHHOCTEN PAaCTBOPEHHSI BEILIECTB
C PpAa3IUYHOM PACTBOPUMOCTBHIO, TPUTOTOBJIECHHE PACTBOPOB C ONPENEIEHHONM MAacCOBOM  JOJIeH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBl C MeTaJUIaMU (HaTpueM M KajblMeM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), HCCIEI0BaHUE O0pa3l0B HEOPraHWYECKUX BEIIECTB Pa3IUYHbIX
KJIacCOB, HAOJIIOJIEHHME M3MEHEHUS OKpPacKd HWHJIMKATOPOB B PACTBOpPAaX KHUCIOT M INENOYeH, H3ydyeHue
B3aumojeiicTBusi okcuga Mmemu (II) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C METaJJIaMH, PEeaKIHi
HEUTpaau3aluuy, IOJYyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHME OJHOTO METaula JPYrUM U3
pacTBopa COJIM, PEUIEHHE 3KCIEPUMEHTAIbHBIX 3a1ad 1Mo TeMe «BaxkHeilne Kiacchl HEOPraHUYECKHX
COCIUHEHUIN».

Ilepuoauueckuii 3akoH u Ilepnoanyeckas cucrema xumudeckux diemenros JI. U. Menaeieesa.
Crpoenne atoMoB. XuMuueckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUH

[TepBbie MOMBITKY KJIACCU(UKAIIMYA XUMUYECKHX AJIeMEHTOB. [IOHATHE O TpyIax CXOAHBIX JIEMEHTOB
(IIe70YHbIE U IMIETI0OYHO3EMENIbHBIC METAIIbI, TaJOTeHbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT
amM(bOTepHBIE OKCUBI U TUIPOKCHU]IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux diemeHTOoB /[l . Menneneesa.
KopoTtkonepuoanass u muHHonepuoanas ¢opmel [leprognueckoit cucteMbl XMMHYECKUX 31eMeHTOB /1.
N. Menneneesa. Ilepuonsl u rpynmnsl. PU3UYECKUH CMBICT NOPSAKOBOIO HOMEpA, HOMEPOB IepuUoja M
TPYIIBI DJIEMEHTA.



Crpoenne aromoB. CoctaB aToMHBIX sfep. M3oTonbl. DnekTponbl. CTpoeHUE AIIEKTPOHHBIX 000JI04YeK
aToMOB IepBbIX 20 xumuueckux 3eMeHToB llepuonnueckoii cucremsl J. . MenneneeBa. XapakrepucTuka
XHMHYECKOT0 3JIEMEHTA IO ero nojoxkeHuto B [lepuoanueckoii cucreme . 1. Menaeneena.

3aKOHOMEPHOCTM HW3MEHEHUs paguyca aTOMOB XUMHUYECKHX DJIIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOAAM.

3nauenue llepuommueckoro 3akoHa u llepuoguyeckod CHUCTEMBl XUMHUYECKHX 3JEMEHTOB IS
pa3BuUTHs HayKu U npakTuku. 1. I. MenneneeB — y4€HbIi U IpakIaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (mOisipHas W HEMOJSpHAs) CBsI3b. JIEKTPOOTPULATENIHHOCTH
XUMHYECKHX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenes okucieHus. OKUCIMTEIHLHO-BOCCTAHOBUTECIIHLHBIE pE€aKknuu. Hpoueccm OKHCJICHHUSA U
BocCcTaHOBJICHHS. OKHUCIUTEIN U BOCCTAaHOBUTEIIU.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0pa3loB BELIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJCHCTBHE TMIPOKCUIA LHHKA C
pacTBOpamMu KHCJIOT M ILIEJIOYEH, IPOBEICHHE ONBITOB, WUIIOCTPUPYIOUIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHNs).

Mesricnpeomemmnbwie ceasu

PeaJ'II/IBaI_II/IH MCXKITPCAMCTHBIX CBsI3CH Ipu M3y4YCHHUU XHUMUH B 8 Kiacce OCYHICCTBIISICTCA YCPE3
HCIIOJIBb30BaHHUEC KaK O6HII/IX C€CTCCTBCHHO-HAYYHbIX HOHHTI/Iﬁ, TaKk U HOH?ITI/II\/JI, SABJIIIOINUXCSA CUCTEMHBIMU
AJIL OTACIIBHBIX NIPEAMETOB €CTCCTBCHHO-HAYYHOTI'O LIUKIIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC ITOHATHSA: Hay‘lHLIﬁ (baKT, IrumnoTe3a, TCOpus, 3aKOH, aHaJlM3, CUHTC3,
KJ'IaCCI/I(bI/IKaI_II/IH, INCPUOAUYIHOCTD, Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, MOJACIUPOBAHHUC, HU3MCPCHUEC, MOACIIb,
SIBJICHUC.

®usuka: mMarepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, WU30TOIbI, PaJIUOAKTUBHOCTD,
MOJIEKYJa, DSIEKTPUYECKHU 3apsij, BEIIeCTBO, TeNOo, O00BEM, arperaTHOE COCTOSIHHE BeIIecTBa, Tas,
bu3nYecKue BeTUYNHBI, €AMHUIIBI U3MEPEHUSI, KOCMOC, IJIaHEThI, 3BE3/1b1, COHILE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TTOPOBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XUMHYeCKasi peaKusi

[lepnonnueckuit 3akoH. llepnogmueckas cucrema xummuyeckux daemMeHToB [[. W. Menneneesa.
CrtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB XMMHMUYECKHUX JJIEMEHTOB IEpPBBIX TPEX
NIEPUOJOB, KaJlus, KaJIbLIUA U UX COEJUHEHUI B COOTBETCTBUU C IIOJIO)KEHUEM 3JIEMEHTOB B Ilepnoanueckoit
CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHJBl XUMHUYECKOW CBSI3M. THIBI KPUCTANIMYECKHX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

K.]'IaCCI/I(bI/IKaI_[I/I}I W HOMCHKJIATYpa HCOPraHMYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIUXCA K PAa3JIMYHBIM KJIaCCaM HCOPTraHUYCCKHUX COGHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPIraHUYCCKHUX
BE€IICCTB.



Knaccugpukamuss XUMHUYECKHX peakUuil IO pPa3Iu4HbIM IpH3HaKam ([0 4YHUCIy U COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTENEHEeW OKUCICHUS
XMMHYECKHX 3JIEMEHTOB, 10 OOpaTHMOCTH, IO YYaCTHIO KaTaiaus3aropa). DK30- M 3HJIOTEPMUYECKHE
peakuyu, TePMOXUMHUYECKUE YPABHECHMUS.

[Tonste 0 ckopocTH XUMHUYeCKoW peaknuu. [Tonarue o0 oOpaTUMBIX M HEOOPATUMBIX XMMHUYECKUX
peakuusax. IIoHsATHE O TOMOTE€HHBIX M TeTepOoreHHbIX peakuusx. llomartue o karanmse. Ilomsatue o
XUMUYECKOM paBHOBeCHU. DaKTOPBI, BIUAIOIIME HA CKOPOCTh XMMHYECKOM pEaKLUUU U IIOJIOKCHUE
XUMHUYECKOI0 PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE peaxiu, ANEKTPOHHBIN OanaHc OKHCJIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHUM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM C
HCIIOJIb30BaHUEM METOa JIEKTPOHHOTro OaaHca.

Teopust AMEKTPOIUTUYECKON NUCCOLMALUU. DIEKTPOJIUTHl U HEINEKTPOJIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOLMAIMU BEIIECTB C PAa3IMYHBIMU BUJAMH XUMHYECKON cBsi3u. CTemeHb AUCCOLHUAIUH.
CusbHbIE U ClIa0bIe SIEKTPOIUTHI.

Peakunu noHHOTO OOMEHA. Y CIIOBHS MPOTEKAHUS PEAKIMii HOHHOTO OOMEHA, TOJIHBIE U COKpAIIEHHBIE
HOHHBIE ypaBHeHHUs peakiuil. CBoilcTBa KHCIIOT, OCHOBaHUH M coJed B CBeTe MpeACTaBICHUA 00
AIEKTPOJIUTUYECKON Aucconnanyy. KauecTBeHHbIe peakiiuy Ha MOHBL. [IoHATHE O TMApOIH3E COJIEH.

Xumuueckuii IKCnEepUMEeHm .

O03HAKOMJICHHE C MOJCISMHU KPUCTAJUTMUECKUX PENIETOK HEOPTaHWYECKUX BEIISCTB — METAIIOB U
HeMeTaIoB (rpaduta W anmasa), CIOKHBIX BEHIECTB (XJIOpHUIa HATPHs), MCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOW  pEeakIMu  OT  BO3JACHCTBUS  pa3jiWyHbIX  (AKTOPOB,  HCCIICIOBaHUC
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEILECTB, MPOIECCA AUCCOIMAIIMN KUCIIOT, IEN04el U coyiell (BO3MOXKHO
UCIIOJIb30BaHUE BHUJICO MATEPHajoOB), TPOBEICHHE OIBITOB, WUTFOCTPHPYIOUIMX MPH3HAKH MPOTEKAHUS
peakuuii WMOHHOTO oOOMeHa (oOpa3oBaHME OCaJKa, BBIJCICHUE Ta3a, 0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuii  (TOpeHHe, peakiuu
pa3NoKEHUs!, COSTMHEHUS ), pacliO3HABAHNE HEOPTaHMIECKUX BEIIECTB C TTIOMOIIbIO KAUeCTBEHHBIX PEaKITUi
Ha MOHBI, pellIeHNe YKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTajibl 1 UX COeIMHEHUA

OO0mass xapaktepucTtuka raioreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHU
okucnenus. CtpoeHue u (pu3nyecKre CBOWCTBA MPOCTHIX BEHIECTB — raJOT€HOB. XMMUUYECKHE CBOMCTBA HA
npuMepe XJopa (B3aUMOJEHCTBHE C MeTalllaMu, HeMeTalamu, Iernodamu). XiopoBojaopoxa. ConsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, IIOJIy4eHHUE, IPUMEHEHHE. J[eiCTBHE XJI0pa U XJIOPOBOJIOPO/Ia HA OPTraHU3M
yesnoBeka. BaxkHelue XJI0puabl U UX HAX0XKIEHHUE B IPUPOJIE.

OObmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHus. CTpoeHue M (HU3UYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTponHble MOAU(PUKALMU KUCIOpOJia U cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢u3nueckue U XUMUYecKue cBoiicTBa. OKCHABI Cepbl KaK MPEACTAaBUTENM KHUCIOTHBIX OKCHAOB. CepHas
KHCIIOTa, (U3MYECKHEe W XUMHUYECKHe CBOMCTBa (0Omue Kak TMpeACcTaBUTENsl Kilacca KHUCIOT W
cneunduyeckre). XMMUYECKUE PEAKIINH, JIeXKAIe B OCHOBE MPOMBIIIUIEHHOTO CIIOC00a MOIyYeHHs CEPHOM
kucaothl. [Ipumenenue cepHoil kuciaotel. Conu CepHOI KUCIOTHI, KaueCTBEHHAs! peaklus Ha Ccylb(ar-uoH.
Haxoxnenue cepbl U €€ COCNMHEHUH B IpUpoJe. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl
COCMHEHUSIMU cepbl (KHUCIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmast xapakrtepucTuka 3jeMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
CTENeHH OKHCIEHHUs. A30T, paclpocTpaHeHHEe B MpUpoJe, (QU3NYECKHe M XHWMHUYECKHE CBOMCTBA.
KpyroBopor azora B mnpupone. AMMHAaK, €ro (u3MUecKMe W XUMHUYECKHE CBOWCTBA, MOJIY4YEHHE H
npuMeHeHue. Conu aMMOHMS, MX (pU3MUYecKHMe M XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KadecTBeHHas



peakius Ha HMOHBI aMMOHUS. A30THas KUCJIOTa, €€ ToiydeHue, (PU3MYecKre W XUMHUYECKHUE CBOMCTBA
(oOme Kak TpeAcTaBUTENs Kiacca KHCIOT M crneuudpudeckue). Mcnoiab3oBaHMEe HUTPATOB U COJEH
aMMOHHSI B KaueCcTBE MMHEPAIbHBIX YyHOOpeHHi. XHUMHUECKOe 3arpsi3HEHHE OKpYXKarollel cpeibl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC JOXIM, 3arpsA3HEHHE BO3[yXa, MHOYBHl W BomoémoB). Docdop,
ajutoTpornable Mogudukauu docdopa, dusmdyeckne n xummueckue cBoictBa. Oxcupa dochopa (V) u
docdopHas kucnora, GU3MYECKHE M XMMHUYECKHE CBOMCTBa, moiydeHue. lcmomb3oBanue docdatoB B
KayeCcTBe MUHEPAIbHBIX y100pEHUI.

OO6mas xapakrepuctuka 3jeMeHTOB [VA-rpynmnbel. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTIIEpOo/, aJUIOTPOIHbIE MOAU(DUKALIMY, PACTIPOCTPAHEHHE B TIPUpPOAE, PU3UUECKUE U
XUMHUYEcKHe cBoiicTBa. AxcopOuusa. KpyroBopot yriepona B npupoae. OKcuibl yriepoaa, ux Gpuandeckue
U XUMHYECKHE CBOWCTBA, JEHCTBUE HA JKUBbIE OPraHMU3MBI, NOJIyYEHUE U MPUMEHEHHE. DKOJOTHYECKUE
npoOiieMbl, CcBA3aHHbIE C okcuaoMm yriepoaa (IV), rumoresa rnobaqbHOTO MOTEIUIEHHS KIMMaTa,
NapHUKOBBIN 2PQeKT. YTonbHas KUCIOTa U € CONM, UX (Pu3nyecKre U XMMUYECKHE CBOMCTBA, MOIyYEeHUE U
npuMmeHnenue. KauectBenHasi peakuus Ha kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35MCTBE.

[TepBoHayanbHbIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIMHEHMSX yriepoja (MeTaH, 3TaH,
9THUJIEH, alleTHIIEH, 3TaHOJI, TIMLIEPHH, YKCyCHas KucioTa). [IpupogHble HCTOUHUKH YTII€BOJOPOIOB (YIroib,
NPUPOIHBIA Ta3, He(PTh), IPOAYKTH HX mepepaboTku (OEH3WH), UX POIb B OBITY M MPOMBIIUICHHOCTH.
[ToHsATHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAaX: KUPaX, OesKax, yrieBoJax — U UX POJIM B KU3HH YEJIOBEKa.
MartepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUM.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, TOJydeHHEe W TpuMeHeHue. CoenuHeHUs
KpeMHusi B ipupoze. O6mume npeacraienus 06 okcunae kpemuus (IV) u kpemuuneBoit kuciore. CHUIMKATHI,
UX UCIOIB30BaHUE B OBITY, B IMPOMBIILICHHOCTH. BakHelIne CTpouTelbHble MaTepualibl: KEepamHKa,
CTEKJIO, IEMEHT, OeTOH, xene300eToH. [IpobieMbr 6e30macHOro UCIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHAIOB
B MTOBCE/IHEBHOM JKHU3HH.

Xumuueckuit IKcnepumenn:

u3yyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSTHOW KHUCIOTHI, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIOICHNE TPU3HAKOB UX MPOTEKAHUs, ONbITHI, OTPaXKarolye
¢u3nueckue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M MX COEIMHEHMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C 00pa3laMu XJIOpUJIOB (TaJIOTEHUOB), O3HAKOMJIEHHE C oOpasiamu
ceppl M €€ COeNMHEHMSIMU (BO3MOYKHO UCIIOJNIb30BaHUE BHEOMATEpPHAIOB), HAOIIOJCHUE TIpolecca
oOyrauBaHUs caxapa IMOJ JEHCTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3YYEHHE XUMHUYECKHX
CBOWCTB pa30aBICHHON CEepHON KHCIOTHI, MPOBEJAECHUE KAaueCTBEHHOM peakuuu Ha CcyiabpaT-uoH U
HaOJII0/IeHUe TpU3HaKa e€ NMpPOTEeKaHMsl, 03HaKOMJIEHHE ¢ (PU3MUYECKUMU CBOMCTBaMH a30Ta, (ocopa U ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAaHHWE BHUAECOMATEPUATOB), oOOpa3laMu a30THBIX M (POCHOPHBIX
ynoOpeHuil, mnojiydyeHue, coOupaHMe, pPACIO3HABAHWE U HU3YyYEHHME CBOHCTB aMMuUaka, IpOBEIECHUE
KaUeCTBEHHBIX pEakIui Ha HOH aMMOHuA M (ochaT-MOH U H3ydYeHHE NPU3HAKOB MX IPOTEKAHMS,
B3aMMOJICIICTBHE KOHLEHTPUPOBAHHOM a30THOM KHCIOTBI € MeIbl0 (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPHUANIOB), M3yuy€HUE MOJeNel KpUCTAINIMYECKUX pemeéToKk anmasa, rpadura, Qysiepena,
O3HAKOMJICHHE C MPOLECCOM aJCOPOLIUU PACTBOPEHHBIX BEIECTB AKTHMBUPOBAHHBIM YITIEM M YCTPOWCTBOM
IIPOTUBOTra3a, MoJydeHne, COOMpaHue, pacrio3HaBaHUe U U3y4eHHE CBOMCTB YIJIEKUCIIOro rasa, NpoBeieHue
Ka4eCTBEHHBIX pEaKIMid Ha KapOOHAT W CHUJIMKAT-MOHBI M U3yYEHHE NPU3HAKOB HMX NPOTEKAHWUS,
O03HAKOMJIEHHE C MPOJYKIMEeH CUIMKATHON MPOMBIIIIEHHOCTH, pPElIeHHE SKCIEePHMEHTANbHbIX 3ajad 10
TeMe «BaykHel1e HeMeTalIbl U UX COEINHEHUS.

MeTasuibl U UX COeAMHEHUS

OOmast xXapakTepUCTHUKA XUMHUYECKUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX TOJOXKEHHUS B
[lepuoanueckoit cucreme xumuueckux snemeHToB [[. WM. MenneneeBa u ctpoenusi atomoB. CTpoeHue
MeTaJI0B. MeTtamndeckas CBA3b M METAUIMYECKasl KpUCTAIUIMYECKasl peIIETKA. DINEKTPOXUMHUUECKUN Psift
HanpspkeHud metayuioB. dusnueckre W XMMHUYECKHE CBOMCTBAa MeTauioB. OOmume crnocoObl MOJy4eHUs



meTasuioB. [ToHATHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOoppo3uH. CrutaBsl (CTab,
YYT'YH, JIOPAJTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounble Mmetamibl: ToNokeHUE B llepuoanueckoil cHCTEME XHMMHUYECKMX JJleMEHTOB [l
W. MenpeneeBa, CTpo€HHE WX aTOMOB, HaxOJIeHHE B nipupoze. dusndyeckne u XuMHUYECKUE CBOWCTBA (HA
npumepe Hatpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHue 1eI0YHbIX METAIIIOB U
UX COCOUHEHUN.

[IlenoyHo3emMenbHbIE METAUIbl MAarHUM M KaJlbllui: TmonoxkeHue B Ilepumoandeckoit cucreme
XUMH4YECKUX AemMeHToB [[. 1. MeHneneeBa, CTpOCHUE UX aTOMOB, HAXOXAeHUE B npupoae. duznueckue u
XUMUYECKHE CBOMCTBAa MarHus W Kaiubliusl. BakHelmue coeluHeHUs] Kalblus (OKCHJ, THAPOKCHII, COJIH).
JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmomuHuii: nonoxkenue B Ilepumonmueckoit cucteme xummuueckux snemeHtoB JI. WM. Menneneesa,
CTPOCHHUE aTOMa, HaXOXKJICHHE B Mpupoje. Pu3nyeckrue 1 XMMHUUYECKHE CBOWCTBA aMIOMUHUSA. AM(POTEpHbIE
CBOWCTBA OKCUJA U TUAPOKCHJIA ATTFOMUHMSL.

Kenezo: monoxenue B Ilepuomuueckoit cucreme xumuueckux siaeMeHToB JI. WM. Menpaeneena,
CTPOCHHME aToMa, HaxoXieHue B mpupoge. Du3MUecKue M XUMHYECKHE CBOMCTBa xkene3a. OKCUIBI,
ruapokcuabl 1 conu xenesa (II) u xxenesa (I11), ux cocras, cBoiicTBa U MoOTyueHUE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE ¢ oOpasllaMd METa/NIOB U CIUIABOB, HUX (PU3UYECKHUMH CBOWCTBAMHU, H3YYCHHE
pe3yNbTaTOB  KOPPO3UM METAIOB  (BO3MOJKHO HCIIOJIb30BAaHHUE BHUJIEOMATEpPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBHS OKCHIA KalblMsg M HATPUS C BOAOH (BO3MOXHO HCITOJB30BAaHHE BHICOMATEPUAIIOB),
HCCJIEIOBAaHHE CBOMCTB KECTKOM BOJIBI, MPOIIECCa TOPEHUS Kelle3a B KUCIopoie (BO3MOKHO UCTIOIb30BAaHUE
BUICOMATEPHAJIOB), TNPU3HAKOB TIPOTEKAHWS KAaYECTBEHHBIX pEaKIMii Ha WOHBI: MarHus, KaJbIus,
amroMuHms, ImHKa, ckene3a (II) m kemesa (III), memm (II), HaOmrogeHWE W ONMHMCAHHWE IIPOLIECCOB
OKpaIIMBaHUs IJIAMEHU MOHAMHU HATPHS, KIS M KaJbIHs (BO3MOXKHO MCIIOIB30BaHUE BUCOMATEPHAIIOB),
UCClIeIOBaHHEe aM(OTEepPHBIX CBONCTB THAPOKCHAA allOMUHUA H TUIPOKCHIA IMHKA, peEIIeHHe
AKCIEPUMEHTATIBHBIX 3a71a4 10 TeMe «BakHelie MeTaulbl U UX COCTMHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa n MaTepuasibl B IOBCETHEBHOM JKM3HM 4ellOBeKa. be3ormacHoe MCroib30BaHNE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBas OMOIIb MPU XUMUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOIMIeH cpensl (MpenenbHas JONMYCTHMas KOHIIEHTPAIUS BEIIECTB,
nanee — [1/1K). Pons XxuMuu B pemieHuu SKOJOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIBI).

Mescnpeomemnnie ceasu

Peanuzanusi MeXINpeIMETHBIX CBSI3€M NMpU H3yuyeHHMM XUMHUHM B 9 Kiacce OCYILECTBISETCS depes
UCTIOJIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITHH, TaK W TIOHSATHH, SBISIONIMXCS CHCTEMHBIMH
JUISL OTJICNIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBIN (DakT, TUMOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJaccu(uKanus, MEepUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOJEIHpPOBAHUE, H3MEpPEHHE, MOJEIb,
SIBTICHHE, TTAPHUKOBBIN A (EKT, TEXHOIOTHS, MATEPUAITBI.

®duznka: MaTepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, WU30TOIBI, PaJMOAKTUBHOCTb,
MOJIEKYJIa, IEKTPUUCCKHUIA 3apsi/l, TPOBOIHUKH, TIOTYIPOBOTHUKH, JUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teso, 00BEM, arperaTHoOe COCTOSIHUE BEIECTBA, a3, PacTBOP, paCTBOPUMOCTb, KPHCTAIIIMUECKas peIéTKa,
CIUIaBbI, (PM3UYECKHE BEIUYMHBI, CTUHHIIBI W3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JBI,
Conuue.

buonorust:  ¢ortocunTe3, apixaHue, Ouocdepa, dKocucTeMa, MUHEpalbHblE  yIOOpeHWs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TTOPOIBI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIUBO,
BOJIHBIE PECYPCHI.



Il. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTPAMMBI OCHOBHOT'O OOIIET0 OOpa30BaHMs JOCTUTAIOTCS B
xoje OOydeHHss XHMHUU B €JIMHCTBE YYEOHOH M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBHH C
TpaaAuIIMOHHBIMUA pOCCHﬁCKHMH COOUOKYJIbTYPHBIMU U NYXOBHO-HPABCTBCHHBIMU HCHHOCTSAMMU, IIPUHATBIMU
B 00IIeCcTBE MPaBUJIAMHA U HOPMaMH TIOBEICHHUS U CIOCOOCTBYIOT MPOIECCAM CaMOITO3HAHHMS, CAMOPA3BUTHS
U COIMATTN3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE PE3YNIbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
IIO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaI_II/II\/JI " paClIMPCHUC OIIbITa ACATCIIBHOCTU Ha eé OCHOB€, B TOM 4UCJIC B
YacTu:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOILEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIICIUIO,
IIOHUMAHUS 3HAYEHUS XUMHUYECKOU HAayKH B XHU3HU COBPCMCHHOI'O O6HI€CTB3, CHOCO6HOCTI/I BJIAJCTH
JIOCTOBEPHOH MH(OpMAIel 0 TePeIOBbIX TOCTHKCHUSAX U OTKPBITHIX MUPOBOM M OTECUYECTBECHHON XMMMHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS

NpEaACTaBJICHNA O COLMAJIbHBIX HOPMAax M IIpaBUjIaX MCKIMYHOCTHBIX OTHOIIIEHUU B KOJIJICKTUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOW, y4eOHOUCCIIEIOBATEIbCKOW, TBOPUECKON 1
JIPYTUX BUJAX JI€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOW JESATENILHOCTH MPHU BHIIOJHEHUU
y4eOHBIX, TIO3HABATEIILHBIX 3a/1a4, BBIIIOJHCHUU XUMHUYECKHUX OSKCIIEPHUMEHTOB, CO3JIaHUHM Y4eOHBIX
MPOEKTOB, CTPEMJICHHS K B3aWMMOTIOHHMAHHUIO U B3aMMOIIOMOIIHM B TPOIECCE ITOW yU4eOHOU JesTeIBHOCTH,
TOTOBHOCTH OIICHMBATh CBOE IOBEJICHUE M TOCTYIIKM CBOMX TOBapHIICH C IMO3WUIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHSI:

MHUPOBO33PECHUYCCKUE TMPEACTABICHUS O BEIIECTBE W XHUMHUYCCKOW PEAKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABJISIONINE OCHOBY Ui MOHUMAaHUS CYINIHOCTH HAay4HOM
KapTUHBI MHpa, MNOPEACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA IMPUPOABI, B3aMMOCBA3AX
YeloBeKa ¢ MPUPOTHON cpesioil, O POk XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC HA MOJTYUYCHUC HOBBIX 3HAHUU 110 XHUMHHU, H€06XOZ[I/IMBI€ JJIA
00BsicHEHUST HAOII0aeMbIX MPOIIECCOB U SIBJICHUI, TO3HABATENbHOM, MH(OOPMAIIMOHHOW W YHUTATENbCKOU
KYJbTYpPbBl, B TOM YHCJIC HABbLIKOB CaMOCTOSITEIILHOU pa6OTI)I C y‘~I€6HI>IMI/I TEKCTaMU, CHpaBO‘-IHOfI
JUTEPATypOi, TOCTYITHBIMH TEXHUYECKUMHU CPEJICTBAMH MH()OPMAITHOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOY4YeHHI0 U T[O3HAHUIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH W CIOCOOHOCTh K
caM000pa3oBaHUIO, TMPOCKTHOW U  HCCIENOBATENIbCKOW JEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YEeHHUsI B lajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/I0POBbSI:

OCO3HAHUE LEHHOCTH JXWU3HU, OTBETCTBCHHOI'O OTHOHMICHUA K CBOCEMY 3A0POBLIO, YCTAHOBKM Ha
3JI0pPOBBI 00pa3 JKU3HH, OCO3HAHHME TMOCIEICTBUN U HEMpPUATHE BPEIHBIX MPUBBIUEK (YMOTPeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpeHUsI), HEOOXOAMMOCTH COOIOJICHUS TTPaBU OE30MaCHOCTH TP OOPAICHUH C
XUMHYECKHMH BEIIECTBAMH B OBITY U pEalIbHOW KHU3HH,

5) TPy10BOT'0 BOCIIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YUYEHHIO mpodeccuil M TpyAa pa3iIMyHOrO poja, YBOXKEHUE K TPYLy U
pe3yJibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUW IO
XUMHUH, OCO3HAHHBIA BBHIOOP WHAMBUAYAIBHON TpPaeKTOPHH TPOAOJDKEHUS 00pa3oBaHUS C y4E€TOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIIEITHOMN
po(hecCHOHANFHOM JEATeTbHOCTH M PAa3BUTHS HEOOXOIMMBIX YMEHHM, TOTOBHOCTh aTalTHPOBATHCS B
npodeccuoHaNBHOM cperne;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

AKOJIOTMUYECKH IIeJieco00pa3Hoe OTHOIICHHE K MPUPOJe KaK MCTOYHHMKY JKU3HU Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS, IOHUMAaHWE IICHHOCTH 370pOBOTO W 0Oe30macHOro oOpa3a >KH3HH, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DPM3HUECKOMY M TICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUE IIEHHOCTH COOTIOACHHUS



npaBui 0€30MaCHOTO MOBEIEHUS MPU PadOTE C BEUIECTBAMHU, a TAK)KE B CUTYaLUAX, YTPOXKAIOLINX 3JOPOBbIO
U KU3HU JTI0JICH;

CHIOCOOHOCTH HNPUMEHSTh 3HAHMA, IOJlydaeMble IPU M3YYEHUH XHMMUHM, A8 peleHus 3ajad,
CBA3AHHBIX C OKPYKAIOLICH NPUPOJHON CPENOM, MU IOBBIIICHUS YPOBHS DJKOJOTMYECKOU KYJIBTYpHI,
0CO3HaHMs INI00ATBHOIO XapakTepa 3KOJIOIMYECKUX MPpoOIeM U MyTed MX peIIeHUs! MOCPEACTBOM METOJI0B
XUMHUH, OKOJIOTMYECKOrO0  MBIIUICHUs, YMEHHMS  PYKOBOJACTBOBATbCS MM B  IIO3HABATEIbHOM,
KOMMYHHUKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocrage MCTAIIPCAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYUMBIC IJIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA
oOlieHay4YHbIe MOHATHS (3aKOH, TEOpUs, MPUHIMUI, THIOTE3a, (PaKT, CUCTeMa, MPOIecC, SKCIEPUMEHT U
JPyroe.), KOTOPBIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX MpEAMeTax M IMO3BOJISIOT Ha OCHOBE
3HaHUW U3 ATUX MNpeIMeToB (OPMHUPOBATH NPECTABICHHWE O IEJIOCTHON HAy4YHOM KapTHHE MuUpa, U
YHHMBEpCalbHblE YyueOHbIE AEUCTBUS (IIO3HABATENIbHBIE, KOMMYHUKATUBHBIE, PETYJATHUBHBIE), KOTOpBIE
obOecrieunBarOT (PopMHpPOBAHME TOTOBHOCTH K CAMOCTOATEIHHOMY IIJITAHUPOBAHUIO M OCYIIECTBIICHHUIO
y4eOHO IesITeTLHOCTH.

Ilo3naBaTebHBbIE YHHBePCaIbHbIEe YUeOHbIE 1eCTBHSA

ba3oBble Jornyeckue a1ecTBUA:

YMEHUS UCIIOJIb30BATh MPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOEHUHU 3HAHUI: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUN (BBIIENATh UX XapaKTEpHbIE MPU3HAKM, YCTAHABIMBATh B3aMMOCBA3b C JIPYTHMMHU
MOHSITUSIMH ), UCTIONIb30BaTh OHATHUSA JUIsl OOBSICHEHUS OT/AENbHBIX (DAaKTOB U SIBICHUI, BHIOMPATh OCHOBAHUS
W KpUTCPUN [JIA KJIaCCI/I(l)I/IKaLII/II/I XUMHNYCCKHUX BCHICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb IMMPUYUHHO-
CIIEICTBEHHBIC CBS3M MEXKIYy OOBEKTaMU H3Y4YECHHs, CTPOUTH JIOTHUECKHE pacCyXIeHus (MHAYKTHUBHBIE,
ACAYKTUBHBIC, 110 aHaJIOFI/II/I), J€JIaTh BBIBOAbBI U 3aKJIFOUCHU I,

YMCHHUEC TIMPUMCHATH B IIPOLHECCEC IMO3HAHHA TIOHATHA (HpeIlMeTHI)IG n MeTaHpeIIMeTHI)IG),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH, IPEOOPA30BBIBATH IIUPOKO MPUMEHSIEMbIE B
XUMHUH MOJICJIbHBIE TIPEJCTABIICHUS — XWUMHUYCCKHW 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYecKas Qopmyna u
ypaBHEHHE XHUMHUYECKOM pEaKIMH — MpU pEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a/ady, C YYETOM OSTUX
MOACJIBHBIX HpeIICTaBJICHI/Iﬁ BBIABJIATh U XapPAKTCPU30BATh CYIICCTBCHHLIC NPU3HAKU M3YyYaCMbIX 00BEKTOB
— XUMHYECKHX BEIIECTB W XHUMHUYECKMX pEaKIHid, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, MNPUYUHHO-
CJICACTBCHHBIC CBA3HU U MMPOTUBOPCUUSA B U3YHACMbIX NTPOLECCAX U ABJICHUSAX.

basoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA !

YMCHHE HCIHOJb30BATH IMOCTABJICHHBIC BOIIPOCHI B Ka4YC€CTBC HMHCTPYMCHTA IIO3HAHHA, a TAKXKC B
KayeCcTBE OCHOBBI A (OPMUPOBAHHMSI TUTIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHIA;

HpI/I06p€TCHI/I€ OIIbITA MO MJIAHUPOBAHWUTIO, OpTraHrU3al U MPOBCACHUIO YUCHUYCCKUX SKCIICPUMEHTOB,
yMeHHe HaOIroaTh 32 XO/I0M MPOIIecca, CaMOCTOSTENIbHO MTPOTHO3UPOBATh €r0 Pe3yabTaT, (OpMyIUpPOBATh
0606HI€HI/I$I MU BBIBOJbI IO peE3yJibTaTaM HpOBeZ[éHHOFO OIlbITa, HCCJIICAOBaHUs, COCTAaBJISTH OTYET O
pojieNlaHHoM padoTe.

Padora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAILIUIO PA3TUYHBIX BHJIOB U (HOpM
NPEJICTaBICHUS, TOJIYyYaeMyl0 U3 pPa3HbIX HMCTOYHUKOB (HAay4yHO-TIOMYJISpHAs JUTEpaTypa XHUMHUYECKOTO
COJIep’KaHusl, CIPAaBOYHbIE MOCOOUSs, pecypchl MHTepHeTa), KpUTHUYECKH OIICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSATh pa3jMYHble METOAbl M 3alpochl MPU TOHWCKe U oTOope uHboOpManuu u
COOTBCTCTBYOIIMX JTaHHBIX, HGO6XOJII/IMBIX JJ1s1  BBIITOJITHCHU A y‘-Ie6HI)IX N TMO3HABATCJIBHBIX 3ada4
ompeAenéHHOr0  TUMA, MNpUOOpeTeHHe ombiTa B  00JacTM  WCHONB30BaHUA  WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX T@XHOHOFI/II\/’I, OBJIAZICHUC KyJIBTypOI)’I AKTUBHOI'O UCITOJIB30BAaHUS Pa3JIMYHBIX ITOMCKOBBIX
CUCTEM, CaMOCTOATEIBHO BBIOMpATh ONTUMAIbHYIO (QopMmy mpeacTaBieHUs UHDOpPMALMU |
WJUTIOCTPUPOBATH PelllaeMble 33/1a4l HECIOKHBIMU CXEMaMHU, TuarpaMMamu, ApyruMu popmamu rpaduku 1
UX KOMOUHAIIMSIMH;

yMEHHE HMCIOJIb30BaTh M aHAIM3UPOBATH B MPOIECCE YUEOHON M HMCCIENOBATEIIBCKON NIeATeTbHOCTH
UHGOPMAIIMI0O O BIUSHUHM TMPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA W TpPAHCIOpPTAa HAa COCTOSIHHE
OKpYyKaroleun MPUPOAHOMN Cpenpl.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



YMEHHUS 33/71aBaTh BOIMPOCHI (B XOJe auajiora u (Miau) IUCKYCCHH) IO CYIIECTBY OOCYXIaeMOU TEMHI,
(dbopMynHpOBaTH CBOM MPEATIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEITI0KESHHON 3a1auu;

YMEHUSI MPEACTABIATh MOJYyYEHHBIE pEe3yJbTaThl I103HABATEIbHOM JEATEIBHOCTH B YCTHBIX H
NUCbMEHHBIX TEKCTax; JEJaTh IPE3EHTALMI0 PE3YJIbTaTOB BBINOJIHEHUS XUMHYECKOIO HKCIEPUMEHTa
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

YMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM IIO3HABATENbHOH W
HCCJIEIOBATEIILCKOM JEATENIbHOCTH MpPH PELICHUM BO3HUKAIOIIMX MpOoOJeM Ha OCHOBE Yy4éTa oOmIuX
MHTEPECOB U COTTIACOBAHMS MO3UIHMHA (00CYXIeHUs,, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIHSA
COBMECTHBIX JICHCTBUI1, OMpe/iesieHne KPUTEPUEB MO OIICHKE Ka4ecTBa BBIIIOJIHEHHOM pabOThI U APYTHUE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA:

YMEHUE CAMOCTOSITEIBHO  ONpPENENsATh LEJd  JIeATeIbHOCTH, ILJIAHUPOBaTh, OCYUIECTBIATD,
KOHTPOJMPOBATh M MpPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATENBHOCTb, BBHIOMpaTh Hambolee
a¢dexTrBHBIE CIIOCOOBI pelIeHHus Y4eOHbIX M MO3HABATEIbHBIX 3a]ad, CAMOCTOSTEIbHO COCTABIIATH WIIU
KOPPEKTUPOBATh NPEJIOKEHHBI QJITOPUTM JEHCTBUM IIPU BBINOJHEHUU 3aJaHUA C Y4ETOM IOJy4EHHUS
HOBBIX 3HaHHUM 00 M3ydyaeMbIX O0BEKTaX — BEIIECTBAX U PEAKIIMIX, OLIEHUBATH COOTBETCTBHE MOJIYUEHHOTO
pe3ysbTara 3asBICHHOW L€, YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, NpeiJlaracMble B
YCIIOBUH 3a/1aHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHUIO OOS3aTENBLHOTO COJEP)KaHUs, YCTAHOBJICHHOIO
JaHHOUM (enepanbHOl paboyeil MporpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYYarOUIMMHUCS HAy4YHbIE 3HAHUS,
YMEHHUSI U CIIOCOOBI AeHCTBHM, crierupudeckue s MpeaMETHON 001acTh «XUMHUS», BUABI I€ITEILHOCTH 10
MIOJIyYEHUIO HOBOT'O 3HAHMsI, €r0 MHTEpIpEeTaliy, IpeoOpa3oBaHUIO U IPUMEHEHUIO B Pa3IMYHbIX Y4eOHBIX
Y HOBBIX CUTYaIIUSX.

K xonmy oOydenusi B 8 KJjacce mpeIMETHBIE PE3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)xaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:

PaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSTHI: aTOM, MOJIEKYJId, XMMHYECKHA SJIEMEHT,
IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPOJHAS W HEOJHOPOAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBast
JONIT XMMHYECKOTO JJIEMEHTAa B COCJIMHEHUHU, MOJSPHBIA 00BEM, OKCHJI, KHCIOTa, OCHOBaHUE, COJb,
AJIEKTPOOTPHUIIATEIHFHOCTD, CTETIEHh OKUCIICHUSI, XUMHYECKasi peakius, KiacCu(uKanus peakiuii: peakiun
COCTMHEHUS, PEaKIMU PA3NOKEHUs, peakly 3aMelleHus, peakiuu OOMeHa, 9K30- U DIHJIOTEPMHUYECKHE
peakiuu, TerioBoi 3hdeKT peakiuu, Sapo aToma, dJIEKTPOHHBIN CIION aToMa, aToMHas OpOUTalb, pajnyc
aToMa, XMMHYECKasl CBA3b, MOJIIPHAS U HEIIOJISIPHAs KOBAJICHTHAS CBSA3b, MOHHASI CBA3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10J1s BellecTBa (IIPOLIEHTHAsI KOHIIEHTPAIIHsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX IOHATUH U IPUMEHATH 3TH IOHATUSA NPU
ONMCAHUM BEIIECTB U UX NIPEBPALCHUI;

UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JJisi COCTaBlIeHHs (OpMyaT BEHIECTB U ypaBHEHUH
XUMHYECKUX PEAKIIUN;

OTpEeNATh BAaJEHTHOCTh aTOMOB DJJEMEHTOB B OWHAPHBIX COEAMHEHHUSX, CTETMEeHb OKHCICHUS
SJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIACCY COSIMHEHUMN
no opmyrnam, BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAS M MIOHHAS) B HEOPTaHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbici [lepuoamyeckoro 3akona [[. M. MenaeneeBa: J€MOHCTpUPOBATH MMOHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTU CBOWCTB XMUMHUUYECKUX D3JIEMEHTOB OT HMX IOJokeHus B llepuonnueckon
CHCTEME, 3aKOHOB COXPAaHEHHWsI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYJISIPHOTO YYEHUS,
3aKoHa ABOrajipo;

OMHUCBHIBATh M XapaKTepu3oBaTh TaOauuHyto Gopmy Illepronnueckoid CHCTEMBI XHUMHYECKUX
AJIEMEHTOB: pa3nuaTh MOHATUS «TJaBHas moAarpynna (A-rpynmna)» u «mobouyHas noarpynma (b-rpymma)y,
Majble U OOJIbIINE TEePUOBI, COOTHOCHUTh 0003HAUEHHs, KOTOphIe MMetoTcs B Tabnuie «llepuomnueckas
cucrema XxuMuueckux 3ieMeHToB /I, M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsja snpa, OOIIee YUCIO DJIEKTPOHOB M pACIpeeeHHEe HX 10
3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITUPOBATh XUMHYECKUE AJIIEMEHTHI, HEOPTAaHMUECKHE BEIIECTBA, XUMUUYECKHE peakiuu (1o
YHCITy U COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 deKTy);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIIACCOB,
MIOATBEPK/ast ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



MPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOT'O COCTaBa, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUHN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYSIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHYECKOTO 3JIeMEHTa Mo (GopMylie COSAMHEHHs, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAWTH
pacu€Thl M0 YpaBHEHUIO XUMHUYECKOM PEaKITum;

MPUMEHSTh OCHOBHBIE OIEPAllMU MBICIUTEILHON NEATEIbHOCTH — aHAM3 W CHHTE3, CPaBHEHHE,
0000IIeHNe, CHCTEMATH3alMI0, KIIACCH(HKAINIO, BBISBICHUE IPUYHMHHO-CICICTBCHHBIX CBS3CH — IS
U3YYCHUS CBOWCTB BEHIECTB W XHMHUYECKUX PEAKIUI, €CTECTBEHHO-HAyYHBbIC METOIbl TO3HAHHS —
HaOJIr0/ICHUE, U3MEPEHUE, MOJICITUPOBAaHUE, IKCIICPUMEHT (peallbHbI U MBICIICHHBIH );

CJIeZIOBAaTh NPaBWJIAM II0JIb30BAHUSI XMMHYECKOW IMOCYAOH M J1abopaTOpHBIM 00OpyIOBaHHEM, a
TaKXKe TIpaBWIaM oOOpallleHus C BEHIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMHU I10 BBIMOJHEHHIO
71a00paTOPHBIX XMMHYECKHUX OIBITOB IO MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA H
KHCJIOPO/ia), TIPUTOTOBJICHUIO PACTBOPOB C OIPENSIEHHOW MACCOBOH JI0JIeH pacTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATH U MTPOBOJIUTH XUMUYECKHE SKCIICPUMEHTHI IO PACTIO3HABAHHIO PACTBOPOB MIEIOUSH M KUCIIOT C
MTOMOIIBIO UHANKATOPOB (JTaKMyC, GeHOI(PTaICHH, METUIIOPAHK U JPYTHE).

K xonmy oOyuenust B 9 KJiacce peaIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpPakaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, HUOH,
KaTUOH, aHUOH, IIPOCTOE BEILLECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHD
OKHCIICHHSI, XUMUYECKasl PEaKIns, XUMUIECKasi CBS3b, TETIOBOM 3(PPEKT peakinu, MOIb, MOJISIPHBIH 00BEM,
pacTBOp, 3JEKTPOJUTHI, HEIIEKTPOIUTHI, HJIEKTPOJIMTUYECKAs JUCCOLUAIMS, PEaKLUd HOHHOro OOMEHa,
KaTaJln3aTop, XHUMHUYECKOE paBHOBecHE, oOOpaTMMble ¥ HEOOpaTUMbIE PpEaKIUH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLUH, OKUCIIUTEND, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, aJUIOTPOIINS,
aM(pOTEpHOCTh, XMMHUYECKas CB3b (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas), KPUCTAJUINYECKas peméTKa,
KOPpO3Usl METAJIJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKIMH, IPEAEIBHO JonycTuMas KoHueHTpauus [1/1K
BEIIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHUX IOHATHM M NPUMEHATH OTH IOHATHSA IIPU
OINMCAHUU BEIIECTB U UX MPEBPALLEHUII;

UCIOJIb30BaTh XMMUYECKYI0 CHMBOJMKY JJIi COCTaBieHUS (OpMyJ BEIIECTB M YpPaBHEHUH
XUMHYECKUX PEAKIIUN;

ONpEACIATh BaJICHTHOCTb M CTENEHb OKHUCICHMS XUMHUYECKMX JJIEMEHTOB B COEIMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpPENIEeIEHHOMY Kilaccy COeIMHEHUN 1o ¢popMyiiaM, BUJ
XMMHUYECKON CBSI3M (KOBAJEHTHAs, HOHHAsI, METAJUIMYECKasl) B HEOPraHUYECKUX COEIMHEHMSIX, 3aps]] HOHa
o XMMHYECKONl (opmyre, XapakTep cCpelbl B BOJHBIX pacTBOpax HEOPraHWYECKUX COEIUHEHWM, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpeiBaTh cmbici Ilepuonnueckoro 3akona [[. WM. MenpaeneeBa W JE€MOHCTPUPOBATH €TI0
NOHUMaHMe: OMMCHIBAaTh M XapaKTepH30BaTh TabauuHyro Gopmy Ilepronndeckoil cucTeMbl XMMHUYECKUX
3JIEMEHTOB: pa3nyaTh NOHATHS «TJaBHas nojarpynna (A-rpynmna)» u «mobouyHas noarpynna (b-rpynma)y,
MaJible U OOJIbIINE MEePUOJIbl, COOTHOCUTH 0003HAUYEHUs, KOTOpble UMEIOTCS B MEPUOANYECKON Tabnule, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB UM 3apdn sjpa, oOriee
YHCIIO 3JEKTPOHOB U paclpejieieHue UX M0 IEKTPOHHBIM CJI0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB 3JIEMEHTOB M HX COEIMHEHUH B Mpelenax MalblX MEepHOJIOB U TIaBHBIX MOATPYII C
Y4€TOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XMMUUYECKUE PeaKkuu (1o
YHUCITY U COCTaBY YYacCTBYIOLIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY 3(PQEKTY, M0 U3MEHEHUIO CTereHeH
OKHCJICHUS XMMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (ONMUCBHIBATH) OOLIME M CHEIU(PHUUECKHE XUMHUYECKHE CBOICTBAa MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEPXKAasi ONHCAHWE MPUMEPaMU MOJIEKYJISPHBIX W HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUII;

COCTaBJISITh YPAaBHEHUS 3JIEKTPOIUTUYECKON JUCCOLMALMU KHUCIIOT, IIEI04Yed M COJel, MOJNHbIE U
COKpAIllEHHBbIE YpaBHEHHUS peakluii HOHHOTO OOMEHa, YpaBHEHHUsS peaklMid, MOATBEPKIAIOIINX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3M MEX/1y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEICTBOM COCTABJICHHUS
JJIEKTPOHHOTO 0ajlaHCca 3TUX PeaKIINi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHUS, BO3MOKHOCTH IPOTEKAHUS
XUMHUYECKHX IPEBPAILCHUN B Pa3IMYHBIX YCIOBHSX;



BBIYUCIISATh OTHOCUTENIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JeMEHTa Mo (hopMysie COCTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOpE, MPOBOIUTH
pacy€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINH;

co0JII01aTh MpaBHJIa MOJIb30BAaHUS XUMHUECKON TOCYI0M U TaOOpaTOPHBIM 000PYAOBaHUEM, a TAKKE
npaBuiia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIMSMHU IO BBITOJHEHHIO JIA0OPATOPHBIX
XUMHUYECKHX OIBITOB I10 MOJIYYCHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTIICKUCIIOTO ra3a);

IPOBONTH PEAKLIUH, TOATBEPKIAIONINE KaYeCTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB: PACIO3HABAThH
OTIBITHBIM MYTEM XJIOpHUI-, OpOMUI-, HOAU-, KapOoHAT-, Pocdar-, CUIUKaAT-, CyIb(ar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHUS ¥ HOHBI H3YYCHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX
BEILIECTB;

IPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIBHON AESTEIBHOCTH — aHAJIU3 M CHHTE3, CPaBHEHHE,
00001IeHNe, CHCTEMAaTHU3alUIO, BBISIBICHHE NPUYMHHO-CIEJICTBEHHBIX CBSI3€H — I M3Yy4eHHUs] CBOWCTB
BEIIECTB M XMMUYECKUX DPEaKIHi, eCTECTBEHHO-HAY4YHbIE METOJbl ITO3HAHUS — HAONIOACHUE, U3MEpEHHe,
MOJICITMPOBAHKE, SKCTIEPUMEHT (peabHbIi 1 MBICJICHHBIH).

TEMATHUYECKOE IINIAHUPOBAHHUE YUYEBHOI'O IIPEIMETA «Xumus»
8 KVIACC

Ne | HammeHnoBaHue pa3/iesioB U TEM IPOrPaMMBI ‘ DnexkTpoHHbIE (LU(PPOBEIE) 00pa30BaTEIbHBIE PECYPCHI ‘
n/n ‘ Bcero H |
1.1 | Xumus — BakHast 00JIaCTh €CTECTBO3HAHUS U ) bubmmorexa [IOK

[PAKTUYECKOM IEATEILHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
1.2 ||BemiecTBa 1 XUMUYECKHE PEAKIIUH 15 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
Wroro mo pazueny H 20 ‘
2.1 ||Bo3ayx. Kucnopon. [lonsitue 06 oxcuaax 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
2.2 ||Bomopon.IlonsiTe 0 KUCIOTaX U COJSIX 8 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 ||Bona. PactBopsl. [TonsiTe 06 ocHOBaHUAX 5 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41837c
2.4 ||OcHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 bub6nuorexa [IOK
COeIMHEHU I https://m.edsoo.ru/7f41837c
Wroro mo pazueny H 30 ‘
3.1 |[[lepuoanyeckwii 3akoH u [lepnonnveckas 7 bubnnorexa [JOK
crcTeMa XUMHUECKUX dieMeHToB []. 1. https://m.edsoo.ru/7f41837c
Menneneea. CTpoeHne aTomMa
3.2 || Xumuueckas cBsizb. OKUCIUTENBHO- 8 bu6nuorexa [IOK
BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo0.ru/7f41837c
Wroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB ITO 68
[TPOI'PAMME
9 KJIACC
Ne HaumeHnoBaHue pa3zienoB 1 TeM OnexTpoHHbIe (1IM(POBLIE)
n/n MIPOTpaMMBbI o0pa3zoBaTeNbHbIE PECYPCHI
Bcero H ‘
1.1 |IToBTOpeHue u yriayoieHue 3HaHUN 5 bubmuoreka [JOK
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6muoreka [JOK
peakuuit https://m.edsoo.ru/7f41a636
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Ne HanmenoBanue pa3znennoB u teM OnexTpoHHbIe (LIU(POBLIC)
n/m MPOTpaMMBbI 00pasoBaTeNbHBIC PECYPCHI
‘ Bcero H
1.3 |[DnexrponauTuyeckas JUCCOLMALS. 8 bubmmoreka [JOK
XUMHYECKUE PEAKIMK B PACTBOPax https://m.edsoo.ru/7f41a636
|I/ITOro o pasaeny H 17 ‘
2.1 ||O6mas xapakTepUCTHKA XUMHUECKUX 4 bubmmoreka [JOK
snemeHToB VIIA-rpymmsl. "amoreHst https://m.edsoo.ru/7f41a636
2.2 ||O6mIast XxapaKTepruCTUKa XUMHYECKIX 6 bubmuorexa [JOK
anemeHToB VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCIIMHEHUS
2.3 ||O6mIast xapaKTepruCcTUKa XUMHYECKHIX 7 bubmuorexa [JOK
aneMeHTOB VA-rpymibl. A30t, hochop u https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
2.4 ||O6mast XxapaKTepuCTUKa XUMHUIECKUX 8 bubmuorexa [JOK
sneMeHToB [VA-rpynmel. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHHUU M UX COCIIUHCHUS
|I/IT0r0 10 paszerny H 25 ‘
3.1 ||OG1Iue cBOMCTBA METAJIIOB 4 bu6mmoteka [IOK
https://m.edsoo.ru/7f41a636
3.2 || Baxwueiimmue MeTamwibl U UX COEIUHEHUS 16 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/ITOro 10 pasaeny H 20 ‘
4.1 ||BemectBa 1 MaTepualibl B )KM3HU YEJIIOBEKa 3 bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
|I/IT0r0 10 paszerny H 3 ‘
PezepBHOE Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME Draggable item 1297804374 was
dropped over droppable area
1297804368
8 KJIACC
Ne Tema ypoka Koun-Bo ®opma
pcaiuzanun
n/n Hacos BOCITMTATELHOT S0P/1IOP
OIIoTCHIIHAaJIa
TEMbI
1 |IIpenmer xumuun. Ponbs XumMun B )KU3HU 1 bu6mmorekxa [IOK
yenoBeka. Tena u BemecTra
2 ||[lousTHEe 0 METOAAX MO3HAHUSA B XUMUHU 1 bu6nmoreka [JOK
https://m.edsoo.ru/ff0d227e
3 |[[Ipaxtnueckas padora Ne 1 «IIpaBuna 1 bubmuorexa [IOK
paboTHI B 1a00pATOPHH U TIPUEMBI https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1adopaTOPHBIM
000py/I0BaHUEM»
4 |Yuctele BemecTBa  cMech. CriocoOb! 1 bu6mmoreka [{OK
paszieneHus cmecei https://m.edsoo.ru/ff0d26ca
5 |[IpaxTtuueckas padora Ne 2 «Pa3nenenue 1 bubnuorexa [IOK
cMeceii (Ha puMepe OYMCTKU MTOBapEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
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No Tema ypoka Kon-Bo ®opma
peain3annuun
n/n Hacos BOCIIUTATEIILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TEMbI

6 ||[ATOMBI U MOJICKYJIBI 1 bubmuorexka [JOK

https://m.edsoo.ru/ff0d2a6c

7 | XuMHUUYECKHE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnmoreka [JOK
XUMHUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8

8 ||[IpocThie U CIOXKHBIE BEIIECTBA 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d2a6c

9 ||ATOMHO-MOJIEKYJSIPHOE YUCHUE 1 bubmuorexa [JOK

https://m.edsoo.ru/ff0d2d50

10 |[3aKOH MOCTOSHCTBA COCTaBa BEILICCTB. 1 bubmuorexa [JOK
Xumuueckas popmyiia. BareHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMEHTOB

11 ||OtHOCHTEIBPHAS aTOMHAs Macca. 1 bubmuoreka [JOK
OTHOCHTEJIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c

12 |MaccoBast 10J151 XUMUYECKOT'O JIEMEHTA B 1 bu6mmoreka [IOK
COEMHEHUHT https://m.edsoo.ru/ff0d350c

13 |[KonuuectBo BemecTBa. Mosb. MossipHas 1 bu6mmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230

14 | ®duznyeckue 1 XUMAYECKUE SBICHUS. 1 bu6mmoreka [IOK
XuMUUecKas peakius https://m.edsoo.ru/ff0d37fa

15 ||[Ipu3Haku ¥ ycaoBHs IPOTEKaHUS 1 bubnuorexa [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6

16 ||3akoH coxpaHeHHs MacChl BEIIECTB. 1 bubnnoreka [JOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88

17 ||Beraucnenus KondecTBa, MacChl BEIIECTBA 1 bu6mmoreka [IOK
M0 YpaBHEHHUSM XUMHUYECKHX PEaKLIUit https://m.edsoo.ru/ff0d5708

18 ||[Kitaccudukamnmsi XAMHUYIECKUX PEeaKIIHiA 1 bubnuoteka [JOK
(coenmuHEeHHUS, PA3TIOKEHHUS, 3aMEIIICHHS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 |M. B. JJomOHOCOB — yu&HBIN- 1 bubmmorexa [IOK
sHImKIoneauct. O0o0IIeHue U https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aINsI 3HAHUH

20 ||[KonTpomnpsHas padota Nel o teme 1 bubmmorexa [IOK
«BerecTBa 1 XUMHUECKUE PEAKITHH https://m.edsoo.ru/ff0d4290

21 || Boznyx — cmech ra3oB. CoctaB Bo3ayxa. 1 bubnnorexa [JOK
Kucnopog — 371eMeHT U IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H

22 | ®usnueckre ¥ XUMHYECKHE CBOMCTBA 1 but6mmorekxa [IOK
KHCIOpo/ia (peakiuyu OKUCIICHUS, TOPEHHE). https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax

23 ||CrtocoObI oTydeHusT KUCIopoia B 1 bubnmorexa [JOK
1a00paTOPUU U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[TIpumenenue kucmopoaa

24 || TermoBoit 3¢ppekT XuMUIEeCKOi peaKIim, 1 bubnuorexa [JOK
MOHATHE O TEPMOXMMUYECKOM YPABHEHUH, https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX

25 | TomnuBo (He(Th, YToJib U METaH). 1 bubnuorexa [IOK

3arpsi3HEHHE BO3lyXa, CIOCOOBI €ro

https://m.edsoo.ru/ff0d4c4a
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Ne Tema ypoka Kon-Bo ®opma
peain3annuun
n/n Hacos BOCIIUTATEIILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TEMbI
HHpCIIOTBpaI_HeHI/Iﬂ
26 |[[TpakTrueckas padora Ne 3 mo Teme 1 bubmuorexa [JOK
«[Toxydenue u cobupaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
27 || Bogopoa — 3J1€MEHT U ITPOCTOE BEIIECTBO. 1 bu6mmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 || du3nueckre U XUMHYECKHUE CBOMCTBA 1 bu6mmoreka [JOK
Bosopoza. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |[[ToHsITHE O KUCIIOTAX M COJISAX 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 ||Cioco06sI moTy4ueHus Bogopoaa B 1 bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 |IIpaktuueckas pabota Ne 4 o Teme 1 bubnuoreka [JOK
«[TonmyueHue u cobupanue BoI0po/a, https://m.edsoo.ru/ff0d4f42
U3YUYCHHE €r0 CBOHCTBY
32 |MonspHbIit 00bEM ra3oB. 3akoH ABOraapo 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0d542e
33 ||Beruucienus 00bEMa, KOJIUYECTBA BEICCTBA 1 bu6mmoreka [IOK
rasa 1o ero U3BECTHOMY KOJIHUYECTBY https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
34 ||Bbruncienus 00bEMOB ra3oB 110 YpaBHEHHUIO 1 bubnuoreka [IOK
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHHUI Ta30B
35 ||dusnueckre ¥ XUMUYCCKHE CBOMCTBA BOIBI 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
36 ||CoctaB ocHoBauwmii. [ToHsiTHE 00 1 bubmmoreka [JOK
WH/IUKATOpax https://m.edsoo.ru/ff0d59e2
37 |[Boma kak pacTBopuTeNb. HackIeHHbIC 1 1 bubnuoreka [JOK
HEHACHIIIEHHBIE pacTBOpbl. MaccoBast 1oJist https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOpPE
38 |IIpakTrueckas padbota Ne 5 o Teme 1 bubmmoreka [JOK
«[IpuroroBieHne pacTBOPOB € https://m.edsoo.ru/ff0d5eba
onpenenEHHON MacCOBOU JOJIEH
PacTBOPEHHOI'O BEILIECTBAY
39 |[KonTposbHas padota Ne2 no Teme 1 bu6nuorexa [IOK
«Kucnopoza. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 ||Okcupsl: cocTaB, KiIaccupUKAIIHS, 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 |[TomyueHue 1 XuMUYEeCKHE CBONWCTBA 1 bubnnoreka [JOK
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCH/IOB
42 ||OcHOBaHMS: COCTAB, KJIacCHU(UKAIIHS, 1 bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 |[[TomyueHue U XUMUYECKHUE CBOUCTBA 1 bubnuorexa [IOK
OCHOBaHHU https://m.edsoo.ru/ff0d67ca
44 ||[KucnoTsl: cocTaB, KiaccuuKarms, 1 bubnmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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No Tema ypoka Kon-Bo ®opma
peain3annuun
n/n Hacos BOCIIUTATEIILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TEMbI

45 ||[TonyueHre U XUMUYECKHE CBOMCTBA KUCIIOT 1 bubmuorexka [JOK

https://m.edsoo.ru/ff0dfee2

46 ||Conu (cpenHue): HOMEHKIIATYpa, COCOOBI 1 bubnmoreka [JOK
MOJIyYECHHSI, XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474

47 |[IpakTuueckas padbora Ne 6. Pemenue 1 bubmuorexa [JOK
IKCIIEPUMEHTAIBHBIX 337134 [0 TeME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX
COCIMHECHUI»

48 |eneTnyeckas CBSI3b MEXKY KjaccaMu 1 bu6mmoreka [JOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edsoo.ru/00ad9a50

49 ||O60061IeHre U cCTeMaTH3alus 3HAHUN 1 bubnmoreka [JOK

https://m.edsoo.ru/00ad9ch?2

50 |[KontponbHas pabota Ne3 o treme 1 bubnuoreka [JOK
"OCHOBHBIC KJIACCHl HEOPTaHMUYCCKHUX https://m.edsoo.ru/00ad9ela
coenuHeHun"

51 |[[TepBble MONBITKY KIacCUPUKAITIH 1 bubnuorexa [JOK
XMMHAYECKHX 3JeMeHTOB. IToHATHE O https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX 3JIEMEHTOB

52 |[Tepuoanyeckwii 3akoH u [lepnonnueckas 1 bubnuorexa [JOK
crcTeMa XUMHUYECKUX diieMeHToB J]. 1. https://m.edsoo.ru/00ada52c
Menneneena

53 |[Ilepnoapl, TPYIIIBI, TIOATPYIIIIHI 1 bubnuotexa [JOK

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

54 ||Ctpoenue atromoB. CocTaB aTOMHBIX SITIEP. 1 bubnuotexa [JOK
W3oTomsl https://m.edsoo.ru/00ada342

55 [|[CtpoeHue >NMeKTPOHHBIX 000JI0UEK aTOMOB 1 bubnunoreka [JOK
anemeHToB [lepuoauueckoit cucremsr . 1. https://m.edsoo.ru/00ada6bc
MenneneeBa

56 || XapakTepucTHKa XMMUYECKOTO 3JIEMEHTa 110 1 bu6nuorexa [IOK
ero nojoxeHuro B [leproanveckoii cucteme https://m.edsoo.ru/00ada824
. 1. Menneneea

57 ||3nauenue I[lepuoauyeckoro 3akoHa st 1 bubnuoteka [JOK
pa3BUTHUS HAyKu U ipakTuky. J{. U. https://m.edsoo.ru/00ada96e
MenneneeB — y4€HBIN, IEJArOT U
IpaxJTaHuH

58 || 2nmeKTpOOTPHILIATEIEHOCTH AaTOMOB 1 bubmuorexa [IOK
XUMHAYECKHUX 3JICMEHTOB https://m.edsoo.ru/00adaab8

59 ||MonHas XxuMu4ecKas CBSI3b 1 bu6mmorekxa [IOK

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

60 ||[KoBanenTHas monsipHasi XUMHUYECKas CBSI3b 1 bubmuorexa [IOK

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

61 ||[KoBaneHnTHast HENoOJspHAs XUMHUYECKast 1 bubmuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9

62 ||CTenieHb OKHUCIICHHUS 1 bubnmuorexa [JOK

https://m.edsoo.ru/00adae28

63 ||OKHUCIUTENBHO-BOCCTAHOBHUTEIIbHBIC 1 bu6nmoreka [JOK

peakiuu

https://m.edsoo.ru/00adb076
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Ne Tema ypoka Kon-Bo ®opma
peain3annuun
n/n Hacos BOCIIUTATEIILHOT O0P/11OP
OIIOTCHIIMAaJ1a
TEMbI
64 ||OxuCcIUTENHN U BOCCTAHOBUTEIIH 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adb076
65 ||[KonTponbHas pabora Ne4 o teme 1 bubmmorexa [IOK
«Ctpoenue aromMa. XUMHUYECKast CBSA3b» https://m.edsoo.ru/00adb486
66 ||Pe3epBHbIil ypok. O000IICHNHE U 1 bubmuorexa [JOK
crcTeMaTH3allus 3HAHU https://m.edsoo.ru/00adb33c
67 ||Pe3epBHbIii ypok. O000IICHHE U 1 bubmuoreka [JOK
crcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 ||PezepBHblil ypok. O000IIeHNE 1 1 bubmuoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB 10 68
[TPOI'PAMME
9 KJIACC
Ne Tema ypoxka Kon-Bo ®opma
peanuzanun
n/n Hacos BOCIIMTATENLHOT D0P/LIOP
OIIOTCHIMaJ1a
TEMBbI
1 |[lepuonnueckwuii 3akoH. [lepuoanueckas 1 bubmmoreka [IOK
crcTeMa XUMHUYECKUX diieMeHToB J]. 1. https://m.edsoo.ru/00adb59e
Menneneena
2 ||3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB 1 bubnnoreka [JOK
XMMHUYECKHX JIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
NepUOIOB
3 ||Knaccudukanus 1 HOMEHKIAaTypa 1 bubmuoreka [JOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 | Buabl XUMUYECKOM CBS3U U THUIIBI 1 bubmuorexa [JOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
5 |[KonrponsHas padota Nel mo Teme 1
«IToBTOpeHue u yriydiaeHne 3HaHUH
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca»
6 ||Kinaccudukanus XUMUYECKUX PEaKI|i 1o 1 bu6mmoteka [JOK
Pa3IUYHBIM NIPH3HAKAM https://m.edsoo.ru/00adbch0
7 ||[ToHsiTHE O CKOPOCTH XUMHUYECKOH PEAKITHH. 1 bubnuoreka [JOK
[ToHsTHE O TOMOTEHHBIX U T€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peakusx
8 ||[TonsiTHE O XUMHUYECKOM PaBHOBECHH. 1 bu6muoreka [JOK
®daKTopbl, BAUSIIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XMMHUYECKON PEaKIiu U TIOJI0KEHHE
XMMHYECKOTO PaBHOBECHSI
9  ||OKkuCIUTENEHO-BOCCTAHOBUTEIHHBIE 1 bu6nuorexa [IOK
peaKium https://m.edsoo.ru/00adcade
10 | Teopwust 2JIEKTPOTUTUICCKOM AUCCOIIHAIUH. 1 bubmmorexa [IOK
CunbHbIe U crabble HJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 |Monnble ypaBHEHHS peaKIUii 1 bubmmoreka [JOK
https://m.edsoo.ru/00add448
|12 HXI/IMquCKHe CBOMCTBA KUCJIOT U OCHOBaHHﬁH 1 H HBI/IGJH/IOTeKa LHOK
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B CBETE MpEJCTaBICHUN 00
ANEKTPOIUTUIECKON TNCCOIMAIIIN

https://m.edsoo.ru/00add5d8

13 || Xumuueckre CBOMCTBA COJIEH B CBETE but6mmoreka [IOK
MPEJCTABICHUNA 00 3IEKTPOIUTHUECKOM https://m.edsoo.ru/00add8b2
T CCOIIHAITUAH
14 |TTonsiTue o rumponu3se coeit bubmmoreka [JOK
https://m.edsoo.ru/00add9d4
15 |O6o061IEen e U cucTeMaTU3aMsl 3HAaHUN bu6nmmoreka [IOK
https://m.edsoo.ru/00addd12
16 |[IpakTuueckas padota Ne 1. «Pemienue bubmmoreka [JOK
AKCICPUMECHTAIBHBIX 33714 https://m.edsoo.ru/00addbfa
17 |[KonTtponbHas padota Ne2 mo Teme bubmmoreka [IOK

«DNEKTPOIIUTHYECKAS IUCCOLIUALIMSL.
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»

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

18 ||O6mmas xapakTeprCcTHKA TalOreHOB. bubimoreka [IOK
XUMHUYECKUE CBOMCTBA Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 | Xnoposomopon. CossiHas KHCIIOTa, bu6nuoreka [IOK

XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MPUMEHEHUE

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

20

[IpakTuueckas padora Ne 2 o teme
«ITomyueHue constHON KUCIIOTHI, U3y4YEHHUE
€€ CBOMCTB»

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

21

BerancneHus mo ypaBHEHUSIM XUMHUECKUAX
peaKIui, €CJIU OJJUH M3 PEarcHTOB JIaH B
U30bITKE

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

22 ||O6mmas xapakTepucTuKa 3JeMeHToB VIA- bubimoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
23 || AJ1oTpOITHBIE MOTU(HUKAILIUH CEPBI. bu6mmoreka [JOK

Haxoxnenue cepbl 1 €€ coOeMHEHUH B
npupoje. XuMUYECKHE CBOWCTBA CEpPhI

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

24 ||CepoBomopo, cTpoerue, Gu3nIecKre u bubmmoreka [JOK
XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade802
25 ||Okcupsl cepbl. CepHasi KUCIIOTA, bubnmnoreka [JOK

¢u3nyecKkrue 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

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

26

XUMUYECKUE peakiiy, Jexallue B OCHOBE
MIPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs
CepHOMN KUCIOTHI. XUMHUYECKOE 3arps3HEeHNe
OKpY>KaloIleH Cpesibl COETMHEHUSIMH CEPbI

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

27 ||BeruncieHre MacCOBOM TOJIHM BBIXO/a bu6nuorexa [IOK
NPOJIyKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 ||O0mIas XxapakTepUCTHKA 3JIeMEHTOB V A- bu6muoreka [JOK

rpynibl. A30T, paclipoOCTpPaHEHHUE B
npupoje, Gu3nyecKue U XUMUYeCKue
CBOMCTBA

https://m.edsoo.ru/00adeea6

29 ||AMMHuaK, ero GU3NYeCKHe U XUMHUECKUE bu6nuoreka [IOK
CBOICTBA, MOJYYCHUE U PHMEHCHUE https://m.edsoo.ru/00adf004
30 |[[IpakTrueckas padora Ne 3 o Teme bubmmoreka [JOK

«Tonmyuenne ammuaka, U3y4eHHE €ro
CBOWCTB»

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

31

A30THas KUCI0Ta, €€ (hu3ndecKkue u
XUMHUYECKHUE CBOMCTBA

bubmuorexa [JOK
https://m.edso0.ru/00adf306
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32

Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
B Ka4eCTBE MUHEPAIIbHBIX Y10OPEHUH.
XHUMHYECKOE 3arpA3HEHUE OKPYKAIOLIEH
Cpelbl COCIMHEHUSIMU a30Ta

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

33 ||@ochop. Oxcun dochopa (V) u hochopras bubmmorexa [JOK
KUCJIOTa, (PU3NYECKUE U XUMUICCKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTyYCHHE

34 |[Ucnonb3oBanue hochaToB B Ka4eCTBE bu6mmoreka [IOK
MUHEPAIBbHBIX YI00pCHHMIA. 3arpsa3HeHne https://m.edsoo.ru/00adfc20
MPUPOIHON cperpl hocdaTamu

35 ||Yruepoa, pacpocTpaHeHUE B IPUPOJIE, bubimoreka [JOK
busnyecKre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 ||Okcuasl yriiepoaa, ux GU3nYecKre U bubmuorexa [JOK
XHMHYECKHE CBOMCTBA. DKOJIOTHYCCKUE https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBSI3aHHBIC C OKCUIOM YIIIepoia
(V)

37 ||YronpHas KACIIOTA U €€ COJIH bubmuorexa [JOK

https://m.edsoo.ru/00ae006¢

38 |[[IpakTrueckas padota Ne 4 1o Teme bubmmoreka [LJOK
"[Tony4yeHue yrieKuciIoro rasa. https://m.edsoo.ru/00ae027e
KagecTBenHas peaxiysi Ha KapOOHAT-HOH"

39 |[[TepBoHaYaNIbHBIC TOHATHS 00 bubmmoreka [LJOK
OpPraHMYECKUX BEIECTBAX KakK O https://m.edso0.ru/00ae054e
COEMHEHUSX yIIiIepoa

40 |[KpeMHHUit 1 €ro coeUHEHHUS bu6nunoreka [IOK

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

41 |[Ipaktudeckas padora Ne 5. Pemenue bubmmoreka [JOK
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeME https://m.edso0.ru/00ae0bf2
«BaxxHeumme HeMeTaJUTbl U UX
COETMHEHUS

42 |KontponbHas padora Ne3 mo teme bubmuoreka [JOK

«BaxxnaelIe HeMeTaIJIbI U UX
COEITUHEHUI»

https://m.edsoo.ru/00ae0e18

43

OO6mrast xapakTepruCTUKa XUMUYECKHUX
9JIEMEHTOB — METAJIOB. MeTajuinyeckas
CBSI3b U METAJTUYECKasi KpUCTaNINYecKas
peméTka. PU3NYECKUE CBOWCTBA METAIIJIOB

bu6mmorexka [IOK
https://m.edso0.ru/00ae103e

44

XHUMHUYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUECKUN Psiji HAalPsKEHUH
METaJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ae1156

45

OOu1re ciocoObl MOTYyYeHHUS METALIOB.
CrmutaBsl. BeranciieHHst 10 ypaBHEHUSIM
XMMHUYECKHUX PEaKLIUH, ECIIN OIUH U3
pEeareHToB COAEPKUT MPUMECH

bu6nuoreka [IOK
https://m.edsoo.ru/00ae1156

46 |[ToHsATHE O KOPPO3UH METAILIIOB bu6mmoreka [JOK
https://m.edso00.ru/00ae1278
47 |[IlenouHBIC METAILTBI bubmoreka [JOK
https://m.edsoo.ru/00ae14b2
48 ||Oxcuabl U TUAPOKCHIBI HATPUS M KaJHs bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 |[Ilea0uHO3eMENBHEBIE METAJUIBI — KaJIbIHH 1 but6mmoreka [IOK

Mar"Hui

https://m.edso0.ru/00ae15e8
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50 ||BaxkHeiine COSTUHCHUS KalbIIUs 1 bubnmoreka [JOK
https://m.edsoo.ru/00ae15e8
|51 ‘O606H16HI/I€ Y CHCTEMAaTH3alus 3HAaHUH 1 ‘
52 |DK€cTrocTh BOABI U CIIOCOOBI €€ yCTpaHSHUS 1 bubmmoreka [JOK
https://m.edsoo.ru/00ae1886
53 |[[IpakTrueckas padora Ne 6 mo Teme 1 bubmuorexa [JOK
"YKEcTKOCTh BOJBI K METOJIBI €& https://m.edso0.ru/00aelae8
ycTpaHeHus"
o4 || AmroMUHHUI 1 bubnuorexa [JOK
https://m.edsoo.ru/00aelc64
35 ||AMdoTepHbIe CBOMCTBA OKCHIA H 1 bubanoreka [JOK
THJIPOKCUIA https://m.edsoo.ru/00aelc64
56 |[XKeneso 1 bubmnorexa [JOK
https://m.edsoo.ru/00ae1d86
37 |Okcuabl, THAPOKCH B U couu xene3a (1) n 1 bubnuorexa [JOK
xenesa (1IT) https://m.edsoo.ru/00ae35e6
|58 ‘O606H16HI/IG Y CHCTEMAaTH3alus 3HAaHUN 1 |
59 |[[Tpaktrueckas padora Ne 7. Pemenue 1 bubnnoreka [JOK
IKCIIEPUMEHTAIBHBIX 337124 [0 TeMe https://m.edsoo.ru/00ae3de8
«BaxkHeie MeTaulbl U UX COCTUHCHUSD)
60 ||BbruriciaeHus Mo ypaBHEHUSIM XUMHUYECKHX 1 bubmmoreka [IOK
peakiuii, eclii OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ae1750
M30BITKE W COACPIKUT IIPUMECH.
Brrunciiennss MaccoBoOil JOJIM BBIXO/1a
MPOAYKTA PEaKIHH
61 ||0Go6menue 1 cucrematusanus 3Hanmii 1 ’
62 | KonrpousbHas padora Ned o Teme 1
«BaxxHeie MeTayuibl U UX COCTUHCHUS)
63 ||BemiecTBa U MaTepuabl B MOBCETHEBHOM 1 bubnuoreka [IOK
KM3HH YeITOBEKa https://m.edsoo.ru/00ae3f50
64 || XuMmudeckoe 3arpsi3HEHUE OKpYKaroen 1 bu6nuoreka [JOK
cpebl https://m.edsoo.ru/00ae4270
65 ||Posb XMIMUU B PELIICHUH YKOJIOTHICCKUX 1 bu6mmoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
66 | Pe3epBHBIil ypok. O000IIEHE 1 bu6muoreka [JOK
cHCcTeMaTH3aIlns 3HAHU https://m.edsoo.ru/00ae0d0a
67 ||Pe3epBHbIit ypok. O000IICHHE U 1 bu6mmoreka [JOK
CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/00adb33c
68 |Pe3epBHbIit ypok. O000IICHHE U 1 bubmuoreka [IOK
CHCTEMAaTH3aIU 3HAHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
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