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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHM K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepannm.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE II€JIEH M3yueHUsl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTrparoT (GOpPMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTECJIbHOW y4yeOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €MHCTBO MPUPOABI U YEIIOBEKA, SIBJISETCA OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOIr0 moaxoja kK €€ uzydeHuro. ColepaHHUe CKIIAIbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYyYECHUSA
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOAUT C MPHUBJICUEHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHH MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0€30MacHOr0 OOpallleHuss C BEIEeCTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OINKUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTON) SIBJICHUH, HAOIMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHHUE CIOCOOOB Pa3JeICHHs] CMECEH: C MOMOIIBI0 MAarHuTa, (PUIbTpoBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenne kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpoZi€ U B KHU3HU 4desoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyueckue U XHUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSI3b MEXKY KJIacCCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHus: TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMbOTEPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. DOHU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHur B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUs Hayku W mnpaktuku. [[. WM. MenneneeB — y4y€Hbl U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporniecchl OKMCIIEHUSI U BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMU JJISI OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO61mue ecTecTBEeHHO--HAyUHbIC MMOHATHS: Hay4YHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, DJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00bEM, arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, (PU3MYECKUE BEIUYUHBI, €IUHHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MI0JIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHYECKUX JJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. THUMBI KPUCTAIIAYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCJIMHEHUM, TeHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Kiaccudukaiys XMMUIECKUX PEaKIUi 10 Pa3IMYHbIM IMpU3HaKaM (110 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMruyeckoM paBHoBecuu. DakTopsl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUud MU TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKI[MH,  JJICKTPOHHBIM  OajlaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBienue YpaBHEHHUI



OKHCJIMTEIbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUU C HCHOJB30BAHHEM  METOJAA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y ClIOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DJIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpellbl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopbuus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, (dochopa M HX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEMIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTAJIINYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpATbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYphl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3INYHbIE METOJbl W 3alpoChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0J€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALHNIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHblE€ 3HAHUSA, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAsh KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS (Qopmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT M WOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 001Iee YrCIIO dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATeIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHEe, MOJICIHUPOBAHHUE, SKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(ytakMyc, dheHondTaienH, METUIOPAHXK U JPYTHE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAILIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMYyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. U. Mengaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u OojblliMe MEPUOABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M MX COCIWHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHCICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBuUiia OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JIEATEHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIICPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoandecTBo uacoB
JyekTpoHHbIE (HUpPOBLIE
Ne i/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbl Kontposs IpakTuyec P (i pp )
Bcero HbIE o0pa3oBaTejibHbIE PeCYpPChI
KHe
padoThI
padoThI
Paszpnea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
11 XuMust — BakHas 00J1aCTh €CTECTBO3HAHUS U IPAKTHYECKOMN 5 9 bubnmnoreka HOK
' NEeATEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
bu6nmoreka [IOK
1.2 BemecTBa 1 XUMHYECKHE pPeaKIUU 15 1
m peakdl https://m.edsoo0.ru/7f41837c
Hroro no pazneny 20

Pa3nen 2. BaxkHeliune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6 ﬁggﬁﬁfgg?ﬁﬁ £41837c

2.2 Bonopoa.Ilonsitie o kucnorax u comsix 8 1 ﬁggﬁ;;fg;?rouﬁ £41837¢

2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMIX 5 1 1 E;ﬁ;;?:;;?ﬁ/};f 11837c

2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSUHEHUN 11 1 1 E;ISSH/I//I;T:;(;?:;I; £41837c
Hroro no paszneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoaunyeckas cucrema xumudeckux iemeHToB /. U. MenaeneeBa. Ctpoenne atoMoB. XUMHYeCKasi CBSA3b.
OxucauTEeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuN

31 IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX 7 bu6muoreka [JOK
anemenToB /. 1. Menneneesa. Ctpoenue atoma https://m.edsoo.ru/7f41837c
3.2 Xumuueckas cBsA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 8 1 E;ISSH/I//I&TSJS)?S/I; £41837¢
Hroro no pazaeny 15
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5



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

9 KJIACC

KoanuyecTBo 4acoB

Ne DJIeKTpOHHbIe (M (POBHIE)
HaumeHnoBaHHe pa3aejioB M TeM MPOrPaMMBbI
n/n Bcero KouTpoabu IpakTHyeck odpasoBaTe/IbHbIE PeCypChbl
ple padoThI ue padoThl
Pa3zgea 1. BemecTBo 1 XUuMH4YeCKHe peakumn
11 [ToBTOpEeHME U yriayOJieHHe 3HaHWH OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca 5) 1 bubmmorexa [JOK
' P yHY PAIEIIOB 1yP https://m.eds00.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKHX PEAKIIHHA 4 bubmmorexa [JOK
' p peaxh https://m.eds00.ru/7f41a636
bubmuoreka [JOK
1.3 . X 8 1 1
DICKTPOIUTHYCCKAS AUCCOUAIisa. XMMHUYCCKHAE PEAKIIMK B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS
bu6mmorexa [IOK
2.1 06 VIIA- I 4 1
11ast XapaKTePUCTUKA XUMUYCCKUX SJICMEHTOB rpymibl. ['ajgoreHs httos://m.edsoo.ru/7f41a636
59 OO6mas xapakrepucTuka XxuMuieckux aneMeHToB VIA-rpynmsl. Cepa u eé€ 6 bubnuorexa [JOK
' COEIMHEHHS https://m.eds00.ru/7f41a636
53 OO6m1ast XapakTeprUCTUKA XUMUUECKHUX J1eMEeHTOB V A-Tpyniibl. A30T, 7 1 bubnuoteka [JOK
' docdop u X coeauHEHNs https://m.eds00.ru/7f41a636
54 OO1m1ast xapakTepUCTHKa XUMUYECKHX 3J1eMeHTOB |V A-rpynmnsl. Yriaepoa u 8 1 2 bubnuoreka [IOK
' KPEMHHI U UX COETMHEHUS https://m.edsoo.ru/7f41a636
Wroro no paznen 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHHUS
bubmuorexa [JOK
3.1 i 4
Obmppe cBoficTsa MeTanIoR https://m.edso00.ru/7f41a636
bubmuorexa [JOK
3.2 B i 16 1 2
QKHEHIINE METAJIIBI U UX COCTMHCHHS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znea 4. Xumus 1 OKpysKammas cpeaa
4.1 BemectBa u Marepuansl B ;KM3HU YeJIOBEKA 3 bu6mmoreka [JOK


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

https://m.edsoo0.ru/7f41a636

Wroro no pazneny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoauuecTBO 4acoB

Ne Tema ypoxa Kourpoas  TIpakruue Hara DJIeKTpoHHbIe UG pPOBbIE
n/n Bcero HbIE CcKHe u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTHhI
1 [Ipenmer xumuu. Poins XuMUM B )KM3HM YesioBeKa. Tena u 1 bubnunoreka [HOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna paGoTsl B
3 nabopaTopuu U IPUEMBI OOpAILIEHUSI ¢ Ta00PATOPHBIM 1 bubmmorexa [TOK
PaTop P patt PATop https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrtele BemecTBa u cMecu. CriocoObl pa3aeneHus: cMecei 1 Etl;lfsj:lll;lr?:i(sigroulllff 0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnuorexa [JOK
IIpUMEPE OYUCTKH ITOBAPESHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
6 A 1
TOMBLH MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUYECKUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ciiOXHBIC BEMIECTBA 1 bubmorexa HOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YJApHO® y1 https://m.edsoo0.ru/ff0d2d50
10 3aKOH NOCTOSIHCTBA COCTaBA BEIIECTB. XUMUYECKas 1 bubnnorexka [JOK
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocuTenpHas aToMHast Mmacca. OTHOCUTETbHAS 1 bubnmnoreka [JOK
MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO 3JIEMEHTA B COEIUHEHUH 1 bubmmorexa [JOK
A A https://m.edsoo.ru/ff0d350c
13 Konmnuecto BemecTsa. Moss. MosnsipHas macca 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d5230

®Ou3nvecKue U XUMUYECKHE SIBICHUS. X UMUYECKast bubnuorexa [JOK
14
peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclnoBUA MPOTEKAHUS XUMHUECKUX PEaKIIUii bubmmorexa [TOK
P 4 P peartt https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MACChl BEIIECTB. XUMUYECKUE bubnnoreka [HOK
16
YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
17 Brraucienus konuuecTBa, MacChl BEIIECTBA 10 bubmuoreka [JOK
YpaBHEHUSM XUMHUYECKHX PEaKIUi https://m.edso0.ru/ff0d5708
Knaccudukanus XuMHYeCKUX peakiuii (COeTMHECHHSI, bubnnoreka [HOK
18
pa3noKeHus1, 3aMeIICHHs, 00MEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBII-IHUIUKIIONEIUCT. bubnnorexa [HOK
O000I11IeHNE U CUCTEMATU3AaLUs 3HAHUN https://m.edsoo.ru/ff0d40c4
KonTposasnas padora Nel no teme «Bemiecta u bubnnorexa [HOK
20
XUMHYECKHUE PEAKIIUM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopox — bubnnoreka [JOK
AJIEMEHT M MPOCTOE BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 du3nyeckue 1 XUMHUUYECKHE CBOMCTBA KUCIOPOIa bubnuotexa [JOK
(peakuuu okucnenus, ropenue). [lonarue o0 okcumax https://m.edsoo.ru/ff0d4614
93 Crioco0bI ToTydeHust KHCIIOpo/ia B 1abopaTopuu u bubnuotexa [JOK
MPOMBINUIEHHOCTH. [IpruMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PexT XUMUIECKOI peakIuu, OHITHE O
24 TEPMOXUMHUYECKOM ypaBHEHUH, IK30- U IHJIOTCPMUICCKUX bubmmorexa [TOK
P P ’ AOTEP https://m.edsoo.ru/ff0d4790
peaKIusax
o5 TomnuBo (He(dTh, Yroiab U MeTaH). 3arpsi3HeHHe BO3/1yXa, bubnmnorexa [JOK
CIOCOOBI €To MPeA0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 no teme «llomyuenue u bubnnorexka [JOK
coOupaHHe KHCIOpO/Ia, U3YUEHUE eT0 CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bonopon — snemenT u npocroe BemecTBo. Haxoxnenue bub6nuorexa [IOK
B [IpUpOJIE https://m.edsoo.ru/ff0d4dd0
08 ®du3nuecKue 1 XMMUUECKHE CBOMCTBA BOJAOPO/IA. bubnmnoreka [JOK

[Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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bu6mmoreka [IOK

29 Homsrie o KieroTax u comix https://m.eds00.ru/ff0d50d2
30 Crioco0slI MoTydeHus BOAOPO/a B JIaOopaTOpUH ng;;;f;igﬁ}:f 04d4ddo
31 [IpakTuyeckas padora Ne 4 o teme «llomyuenue u bubnuoreka [IOK
coOupaHue BOAOPOJIa, U3YUCHHE €0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MounsipHbiii 00BEM Ta30B. 3aKOH ABOTAIPO ngs?ﬁr%?:(izgrou}:f 0d5426
33 Boruucienus 00bEMa, KOJUYECTBA BEIISCTBA I'a3a 10 €ro bubmuorexa [JOK
M3BECTHOMY KOJIMUECTBY BEIIECTBA MIIA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Boruncnenus 005EMOB ra3oB 10 YPaBHEHUIO PEaKIIUU HA bubnnorexa [HOK
OCHOBE 3aKOHa 00BEMHBIX OTHOIIEHUI ra30B https://m.edsoo0.ru/ff0d5708
35 Ou3nYecKue 1 XUMUIECKHE CBONCTBA BOJIBI bubamorexa LOK
https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX httos://m.e dsogru /045962
37 Boga kak pactBopurens. HachlleHHbIe 1 HEHACHIIIICHHbBIE bubnnorexa [HOK
pacTBOpBI. MaccoBas 101 BELECTBA B pacTBOPE https://m.edso0.ru/ff0d5b40
[IpakTuueckas padbora Ne 5 no teme «lIpurorosnenue
38 PAcTBOPOB € OTPEISIIEHHON MacCOBOM JI0JIeH bubmorexa HOK
N https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonTponsnas padora Ne2 no teme «Kucnopoa. Bompopoz. bubnuoreka [IOK
Boma» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccuduKalys, HOMEHKIIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e
41 [TonyueHnue n XuMU4YeCKre CBOMCTBA KUCIOTHBIX, bubnmnoreka [JOK
OCHOBHBIX U aM(POTEpHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHHsI: COCTaB, KJ1accu(UKaIKsl, HOMEHKIATypa bubmmorexa [JOK
https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XMMUYECKHE CBOMCTBA OCHOBAHUU bubmmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, knaccudukarusi, HOMEHKIaTypa bubmmorexa [TOK

https://m.edsoo.ru/ffOdfee2
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bu6mmoreka [IOK

45 [TonmydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOT
T https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, CIOCOOBI MOJTyYeHHUS, bubnnoreka HOK
46 .
XAMHYECKHUE CBOMCTBA https://m.edso00.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KIJIACChI bubmmorexa [TOK
p a B https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKUX COCAUHEHUI»
I'eneTndeckas cBsI3b MEXKIy KIacCCaMH HEOPTaHUYECKUX bubnmoreka [JOK
48 .
COEIMHEHNH https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN
= . https://m.eds00.ru/00ad9ch2
50 KonTpomabnas padora Ne3 no teme "OCHOBHbIE KIacChl bubnnorexa [HOK
HEOPTraHUYECKUX COCAUHCHUI" https://m.edsoo.ru/00ad9ela
51 [TepBbie mOMBITKH KIACCUPUKALUN XUMUUECKUX bubnnoreka [JOK
aneMeHTOB. [IoHATHE O rpynnax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
59 [Tepuoanueckuii 3akon u [lepuoanueckas cucrema bubnuorexa [JOK
xuMu4ueckux diemenToB 1. . Menaeneena https://m.edsoo.ru/00ada52c
53 ITepuobl, TpyNIIbl, TOATPYIIIBI bubmorexa HOK
PUOBL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
bu6mmorexa [IOK
54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tomnbl
P Hep https://m.edsoo.ru/00ada342
55 CTpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 2JIEMEHTOB bubnuotexa [JOK
[Iepuonnueckon cucremsl [. 1. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XUMHYECKOTO 3JIEMEHTA 0 €T0
56 nojioxxenuto B Ilepuoanueckoii cucreme . U bubmmorexa LHOK
p o https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa Jijisl pa3BUTUSI HAYKH U
57 npaktuku. J[. 1. MenaeneeB — y4€HbIi, Me1aror u bubmmorexa [JOK
P A s v > 1A https://m.edsoo.ru/00ada96e
TpaKIaHUH
58 DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUUYECKHUX bubnmnoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xuMuueckas CBsi3b bubmuotexa [JOK
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https://m.edsoo.ru/00adac34

60 KoBanenTHas nosiasapHast XUMHUYeCKas CBI3b 1 bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBaneHnTnas HermonapHas XUMHYECKas CBA3b 1 bubmorexa LOK
p https://m.edsoo.ru/00adaah9
bubmuorexa [JOK
62 lpomexcyrounas arrecrauus (Tecr) . https://m.edsoo.ru/00adae28
bubmuorexa [JOK
63 Creneny okuCaCHMS 1 https://m.edsoo.ru/00adb076
64 OKHUCIIUTENFHO-BOCCTAHOBUTEILHEIE PEAKIIUU 1 bubmorexa [IOK
peakt https://m.edsoo.ru/00adb076
bubmuorexa [JOK
65 OKHUCIIUTEN U BOCCTAHOBUTEIU 1 https:/m.edsoo.ru/00adb4gs
66 KonTpombnas padota Ne4 o Teme «CTpoeHue aroma. 1 bubnnoreka [JOK
XUMHYECcKas CBA3L» https://m.edsoo.ru/00adb33c
Pe3epBHbiit ypok. [loBTOpeHNE OCHOBHBIX BOIIPOCOB bubnuorexa [JOK
67 1
Kypca 8 kiiacca https://m.edsoo.ru/00ad9ch2
bu6mmoreka [IOK
4! 1
68 TOTOBOC 3aHATHE https://m.edso0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KoaunuyecTBO 4acoB

Ne Jlara
Tema ypoka Kourpoun JJIeKTPOHHBIE N (POBLIE
n/n yp Beero Hire MpakTH4ec wsyeHus p undp
paGoTE! KHe padoThI o0pa3oBaTe/ibHbIE PECYPCHI
1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnnoreka [HOK
xuMu4ueckux ajemenToB 1. Y. Menaeneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bu6mumorexa [IOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubnunoreka [JOK
BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOH CBS3H M THITHI KPUCTAUTMYECKUX 1 bu6mmoreka [IOK
pEHIETOK https://m.edsoo.ru/00adbac6
) Bxonnas kouTposibHas padbora 1 1
6 Knaccudukanus XuMHIECKUX PEAKIMK MO Pa3IudHbIM 1 bubnnoreka [JOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
2 [TonsiTE O CKOPOCTH XUMHUYECKOM peakuuu. [TonsaTue o 1 bu6mmoreka [IOK
TOMOTE€HHBIX U I'€TEPOrE€HHBIX PEAKIIUAX https://m.edsoo.ru/00adbe9a
[TonsaTne o xumMuueckom paBHOBecuH. DaKTOPHI, BuG OK
. nOJInoTEKA
8 BIIUSIIOIIME HA CKOPOCTh XUMHUYECKON peakiuu 1 1 https://m edsol_I ru/00adc28c
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS T '
bubmnoreka [JOK
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIINH 1 1
https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTHueckoi aucconuanuu. CuabHbe U 1 bubnuoreka [IOK
ciabble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68
bubmuorexa [JOK
11 HMonnsie ypaBHEHNS peakIuii 1
P beaki https://m.edsoo0.ru/00add448
12 XHUMHUUECKHE CBOMCTBA KMCIIOT U OCHOBAHUH B CBETE 1 bu6mmoreka [JOK
MIPEACTABICHHUH 00 AJIEKTPOIUTHIECCKOMN TUCCOITUAITAN https://m.edsoo.ru/00add5d8
13 XWMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 1 bu6mmoreka [IOK
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AJICKTPOJIUTUYECKON JUCCOIHAITIHI

https://m.edsoo.ru/00add8b2

14 [TonsiTie o ruapOIU3E CONeit bubnnorexa LIOK
https://m.edsoo.ru/00add9d4
15 CucreMaru3anys 3HaHHH 110 TEME. Bubmorexa ITOK
https://m.edsoo.ru/00addd12
16 [Ipaktrueckas padora Ne 1. «Pemenue bubnnoreka HOK
AKCIIEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
17 KonTtponbHast padora Ne 2 o teme «NeKTpOIUTHYECKAS bubmumoreka [IOK
aucconuranua. XUMUYECKUE Peakiiui B pacTBOPax» https://m.edsoo.ru/00addec0
18 OO6m1as xapakTepucTrUKa rajJoreHoB. XuMHUYECKHE bubnunoreka [JOK
CBOICTBa Ha NMPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CosisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, bubnuorexa [JOK
MOJIy4eHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas padora Ne 2 no teme «llomyuenue consHoi bubnnorexa [HOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Brruncnenus 1o ypaBHEHHUSM XUMHUYECKUX PEAKIMM, €CIIU bubnuorexa [IOK
OJINH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6nmoreka [JOK
22 OOmas xapakrepucTika 31eMeHToB VIA-rpymnmnsl https://m.edsoo.ru/00ade64a
93 AnnotponHsle Moaudukanuu cepsl. Haxoxaenue cepsl u bubnuoreka [IOK
€€ COEIMHEHUH B IPUPOJE. XUMHUUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
CepoBoaopoj, cTpoeHue, PU3NIECKUe U XUMUYECKHE bubnuorexa [JOK
24 .
CBOMCTBA https://m.eds00.ru/00ade802
o5 Oxkcupl cepbl. CepHast KHCIIOTa, GU3HUECKUE U bubnunoreka [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKINH, JIeXKaliue B OCHOBE
26 MPOMBINIJICHHOTO CII0C00a MOIYYEeHUS CEPHON KHUCTOTHI. bubnmoreka [JOK
XHUMHYECKOE 3arpsA3HEHNE OKPYKAOIIEH CPEeabl https://m.edsoo.ru/00adec8a
COETUHEHUSIMU CEpBI
27 Brruncnenue MaccoBoil 1011 BBIXO/a MIPOAYKTA PEAKIIUU bubmmorexa [JOK
https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTuka 31eMeHTOB VA-Tpymnmbl. A30T, bubnmoreka [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

pacnpocTpaHeHue B pupoe, pusndeckre u XUMUYECKHe

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

CBOMCTBA
29 AMMHUak, ero ¢pu3nYecKue 1 XUMHUYECKHE CBONCTBA, bubnmoreka [JOK
MOJIYyYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpakTuyeckas padora Ne 3 o teme «Ilomydenue bubnuoreka [IOK
aMMMaKa, U3y4eHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, € Pu3nuecKue U XUMHUYECKHUE CBOHCTBA bubmmorexa LIOK
’ https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KQUeCTBE
32 MUHEPATBHBIX YI0OpEeHHA. XUMUYIECKOE 3arpsi3HEHUE bubmmorexa [TOK
p N yA00P ' p https://m.edso00.ru/00adf518
OKPY>KaIoIel cpeibl COCAMHEHUSIMU a30Ta
33 ®ochop. Oxeun bocdopa (V) u ochopnas kucnora, bubnnoreka [JOK
dbuznyecKkue 1 XuMHUYECKHe CBONCTBA, MOTYYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATHHBIX bubnnorexa [HOK
ynobpenuii. 3arps3HeHne NpupoaHoil cpeanl pocharamu https://m.edsoo.ru/00adfc20
Yriepon, pacpocTpaHeHue B IpUpo/ie, PU3NIESCKIC U bubnnoreka [JOK
35 .
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux puandeckue U XUMHUECKHe
N bubmuorexa [JOK
36 CBOICTBa. DKOJIOTHYECKUE MPOOIEMBI, CBSI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzoMm yriepoaa (1V)
37 VYronbHas KUCnoTa U €€ conu bubmmorexa [JOK
https://m.edso0.ru/00ae006c
[Ipaktuueckas padora Ne 4 o teme "Ilonydenue
38 nekucioro rasa. Kauectsennas peakiius Ha kKapOoHaT- bubmmorexa [JOK
- | ' peart P https://m.edsoo.ru/00ae027e
HOH
39 [TepBoHavyabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX bubnuorexa [JOK
KaK O COEJMHEHMAX yIJIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenuuenus bubmorexa HOK
p a https://m.edso00.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
41 JKCIEPUMEHTAIBHBIX 3a7a4 I10 TeMe «BaxkHenue bubmmorexa LOK
P https://m.eds00.ru/00ae0bf2
HEMETAJUTBl M KX COCTUHECHHSI
42 Kontponbnas padora Ne3 no teme «Baknenme bubmuorexa [JOK
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HEMCTAJIJIBI U UX COCAUMHCHU A

https://m.edsoo.ru/00ae0el18

OO01mast XapakTepUCTHKAa XUMUIECKUX AJIEMEHTOB —
MeTaJlIoB. MeTalinueckast CBsi3b U MeTaJUTMUecKas

bubmuoreka [JOK

43
KpHUCTaJuIM4ecKas pemérka. @u3nyeckue CBOMCTBA https://m.edsoo.ru/00ae103e
METAJLIOB
44 XUMHYECKUE CBOMCTBA METANIOB. DJIEKTPOXUMUUYECKUN bubnmoreka [JOK
PAI HAIIPSIKEHUN METaJIOB https://m.edso00.ru/00ae1156
OO6mue criocoOb! mony4deHus: MeTauioB. CIIIaBslI.
45 Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIIUU, €CIIA bubmorexa [JOK
yp peaiiui, https://m.edso00.ru/00ae1156
OJIMH U3 PEareHTOB COJACPIKHUT MIPUMECH
46 IlonsiTrie 0 KOPPO3UU METAIIOB bubmorexa HOK
pp https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47
[Henounere meTanb! https://m.edsoo.ru/00ae14b2
48 OKcHIBl U TUAPOKCUIBI HATPUS U KaJIUA bubmmorexa [TOK
P p https://m.edsoo.ru/00ae14b2
49 IlenouyHO3eMeIbHBIC METAILIBI — KAJbIMH U MarHuu bubmorexa [JOK
I https://m.edsoo.ru/00ae15e8
50 Baxnelnme coemMHEHNS KaJIbIIUI bubmorexa [JOK
A 1 https://m.edsoo.ru/00ael15e8
51 CucreMaTu3anus 3HaHUU 10 TEME
N N bu6mmorexa [IOK
52 K o
€CTKOCTh BOJIBI U CTIOCOOBI €€ yCTpaHSHUS https://m.edsoo.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 o Teme "KEcTkocTh BOABI U bubnuoreka [IOK
MeTO/Ibl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
54 A i
TFOMIHHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCH/Ia U THAPOKCHIA bubmmoreka LIOK
P A AP . https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso
m https://m.edsoo.ru/00ae1d86
b K
57 Oxcupl, ruapokcupl u coiu xenesa (1) u sxxenesa (1) nommorexa O

https://m.edsoo.ru/00ae35e6
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58 CucreMaru3anys 3HAaHUN 10 TEME 1
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCTIEPUMEHTAIBHBIX 3a71a4 10 TeMe «Baxxuenme 1 bubnnorexa LIOK
https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTUHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX PEAKIUN, €CITn
60 OJIMH U3 PEAreHTOB JaH B U30BITKE WU COJCPKUT 1 bubnmoreka [JOK
MpUMeCH. BbruuciaeHust MacCOBOM IO BBIXOAA MPOIYKTA https://m.edsoo.ru/00ael750
peakiuu
61 CucremaTtu3zanus 3HaHUHU 110 TEME 1
62 KoHntposbhas padora Ne4 o teme «BaykHelne MeTasuibl 1
U UX COCTUHCHUS
63 IToBTOpEHHME 1O KypCy XMMHUH 9 Kitacca 1 EESS;I;T:;;?S/I; 06350
64 [Mpomexxyrounas arrectanus (Tect) 1 E::fg;ﬁf;igﬁ}éoaeﬂm
65 BemiectBa 1 MaTepuaibl B IOBCETHEBHOM JKM3HU YEJIOBEKA 1 bubmorexa HOK
https://m.edso00.ru/00ae4270
66 XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae0dOa
67 Ponb xumun B perieHnH 3K0JI0rHUecKUX IpoodaemM 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb33c
68 Hrorosoe 3anstre 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHHE 9 KJIACC (0,5 yaca B HeaeJ110)

Jliisa moJryyaronux oopa3oBanne HHAMBUAYAJIBLHO HA IOMY

KoaunuecTBO 4acos

Ne Jlara
Tema ypoka Konrpoas DIIeKTPOHHbIE HU(POBLIE
n/n yp Beero it IpakTnyec H3yueHusI p uupp
paoThI KHe padoThl 06pa30BaTeJIbele PE€CYPCHI
[Tepuoanueckuii 3axon. [lepuoanueckas cuctema
1 xumudeckux aneMeHToB 1. . Menzaeneesa. 1 bubnuorexa [JOK
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKUX https://m.edsoo.ru/00adb59%
3JIEMEHTOB MEPBHIX TPEX MEPUOIOB
Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX Eub 10K
- nonInoTeKa
2 BellecTB. BUIbl XUMUYECKOH CBS3U U TUIIBI 1
N https://m.edso00.ru/00adb6b6
KPUCTAITMYECKHUX PEHIETOK
3 Bxonnas konTponbHas pabota no teme «lloBropenue u 1 bubnnorexa [HOK
yriyOJieHne 3HaHUN OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay https://m.edsoo.ru/00adb7e2
Knaccudukanus xumudeckux peakuuii. [lousarue o BuG OK
. nonnoTexa
4 CKOPOCTH XMMHUYECKOU peakuuu. [IoHATHE 0 XUMHUYECKOM 1 1
https://m.edsoo.ru/00adbac6
PaBHOBECHH.
5 OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU 1
5 Teopus 2neKTpoIUTHYECKOU aucconanuu. Monnsie 1 bubnnoreka [JOK
YPaBHEHHUs peaKIUil https://m.edso0.ru/00adbch0
7 XHMHUYEeCKHE CBOMCTBA KMCIIOT, OCHOBAHHUM, COJICH B CBETE 1 bu6mmorekxa [IOK
MIPEICTABICHHUH 00 AJIEKTPOIUTHICCKOMN TUCCOITUAITAN https://m.edsoo.ru/00adbe9a
8 OOGmas XxapakTepuCTUKa TaJOTeHOB. XJI0pP. 1 bubnmoreka [JOK
XmopoBoaopoa, CoJisiHast KHCIIOTa https://m.edsoo.ru/00adc28c
9 O6mas xapaktepuctuka snemeHToB VIA-rpymnmsl. Cepa. 1 bubnmnoreka [JOK
Oxkcuasl cepsl. CepoBopopoa. Cepast KUCIOTA. https://m.edsoo.ru/00adcade
10 OO01mas xapakTepucTHKa dJIeMeHTOB VA-Tpymnmbl. A30T, 1 bubmuotexa [JOK
docdop 1 ux coeAMHEHHUS. https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

OOm1as xapakTepucTika 31eMeHToB |VA-rpymnmsl.

bu6mmoreka [JOK

11 1
Yraepon, KpeEMHUN U KX COEAUHEHUS. https://m.edsoo.ru/00add448
12 [TepBoHavabHBIC TOHATHUS 00 OPraHUYECKHUX BEIIECTBAX 1 bubnnoreka [HOK
KaK O COEJMHECHUSX YIIIepo1a https://m.edsoo.ru/00add5d8
OO0m1as XxapakKTepuCTUKa XUMHYECKUX dJIEMEHTOB —
METaJIOB. XHMHUYECKHE CBOMCTBA MeTauIoB. O0Iue bubmuorexa [JOK
13 1
crocoOb!I momydeHus: MmetayuioB. Crinassl. [loHsTHE 0 https://m.edso0o.ru/00add8b2
KOPPO3UH METAILJIOB
14 [[{emouHBIC METAJIIBI, IIETOYHO3EMETBHBIC METAIIIIBI — 1 bubmuorexa [JOK
KaJIbIIMHA U Marduil U UX COeAUHEHUS. https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 A 1
TEOMHHIH, JKEIC30 H HX COCIHHCHIA https://m.edsoo.ru/00addd12
bubmuorexa [JOK
1 IT 1
0 POMENRYTOTHAR ATTECTAILM (1eCT) https://m.edsoo.ru/00addbfa
BeniecTBa 1 maTepuansl B TOBCEIHEBHOM KU3HU YEJIOBEKA
17 XUMHUYECKOE 3arpsi3HEHNUE OKpYX)arouien cpeasl Poib 1 bubmmorexa [JOK
P PYaroten cpel https://m.edsoo.ru/00addec0
XUMHUU B PEHICHUH DKOJIOTHUYECKUX MPoOIIeM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

YYEBHO-METOJANYECKOE OBECITIEYEHUE OBPA30OBATEJIbBHOT'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos N.I'., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«3marensctBO «lIpocBemenune»

» Xumus, 9 xiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKIHOHEpHOE
obmrectBo «M3narenscTBO «IIpocBerieHney

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

Pa6ouas terpans. 8 kiacc. 9 knacc (aBropsl O. C. I'abpuenss, C. A. Cnaakos).

Terpanp nist 1TabOpaTOPHBIX OMBITOB M MPAKTHYECKUX padoT. § kiacc. 9 kmacc (aBTops! O. C.

I"abpuensu, 1. B. Akcénosa, U. T'.

OcTtpoyMOB).

MeTtoauueckoe nocobue. 8 kinace . 9 knacce (aBropsl O. C.I'abpuensn, U. I'. Octpoymos, U. B.
AKcEéHOBA).

XuMus B TECTax, 3a7auax U ynpaxHeHusx. 8 kiacc. 9 kinace (aBropst O. C. 'abpuensn, U. B.

Tpuryoyak).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41837c

https://my.1sept.ru/?ysclid=lIn6108ie098365790
https://resh.edu.ru/?ysclid=1In61ndwwh529402332
https://fipi.ru/?ysclid=1In629rxt489438818






